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A Preliminary Study on Integrating Ideological and Political Education
into the English-Language Course of Chemical Analysis

Zhuomin Zhang *, Lanrui Yang, Baorong Zhang, Gongke Li
School of Chemistry, Sun Yat-sen University, Guangzhou 510006, China.

Abstract: Analytical Chemistry, with “quantity” as its core, is a compulsory foundational course for undergraduate
chemistry students. The introduction of an English-language course in Chemical Analysis plays a crucial role in helping
students learn the fundamental concepts of analytical chemistry and master related experimental skills in professional
English, while also fostering a comprehensive and global perspective on the subject. Integrating ideological and
political education into the teaching process of the English-language Chemical Analysis course can effectively enhance
students’ patriotism and cultural confidence, cultivate a spirit of truth-seeking, pragmatism, diligence, and rigor, and
strengthen students’ sense of social responsibility. This paper discusses the selection of ideological and political
elements in the English-language Chemical Analysis course and explores effective methods for integrating ideological
and political education. It also examines the interaction and integration of ideological and political education between
theoretical and laboratory courses, with the aim of providing valuable insights and practical approaches for the
ideological and political development of the English-language Chemical Analysis course.
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Goals of course ideological and

Course ideological and political elements

Corresponding course knowledge points

Course
political education
Chemical National confidence and pride,
Analysis family and country feelings and

patriotism

The scientific spirit of diligent
thinking, reverence for good science,
and the courage to pioneer and
innovate

The scientific literacy of seeking

truth, being pragmatic, diligent,
rigorous, and persevering
Social responsibility and

environmental protection and food

safety, etc.

The Unified Weights and Measures of
Ancient China and the Modern Beidou
Global Network

Wang Jin pioneered modern analytical
chemistry in China.

Academician Gao Hong pioneered the
teaching system of Instrumental Analysis.
The deeds of He Binglin, the father of ion
exchange resins in China

Robert Boyle discovered acid-base indicator

Calcium intake in spinach and human health
management

The story of Rayleigh discovering argon

Accuracy in shooting competitions

The continuous efforts and accumulation in
the scientific research process have led to a
shift from quantitative to qualitative changes,
ultimately achieving success.

Determination of chromium content in water
for environmental protection

Determination of  oxygen-consuming
pollutants (such as Fe?) in water for
environmental protection

Recycling of  silver-containing  waste
solution for environmental protection
Determination of sodium chloride in ham for
quality control and human health
Development of green and efficient

separation and enrichment methods for

environmental protection

Overview of accurate measurement of
quantities in the Introduction of Chemical
Analysis Course

History of analytical chemistry

General overview of Chemical Analysis
Course

Ion exchange resins for separation and
enrichment methods

Principles and selection of acid-base
indicators in acid-base titration

Coordination masking methods in
complexometric titration

Principles of significant digits for data
processing

The relation between analytical accuracy and
precision

Titration curve and titration jump in acid-base

titration

Iodometry method in redox titration

Potassium permanganate titration in redox

titration

Fajans method in precipitation titration

Mohr method in precipitation titration

Recent advances of separation and enrichment

methods
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Goals of course ideological and
Course Course ideological and political elements Corresponding course knowledge points
political education

Chemical Scientific research methodology Seize the main contradictions and see the  Side reaction coefficients for complexometric

Analysis essence through the phenomenon. titration
Interpret Madame Curie’s great contribution ~ Coprecipitation as a kind of efficient
in discovering polonium and radium from the ~ separation and enrichment method
perspective that contradictions can be
transformed into each other.

Laboratory Enhance the sense of national pride, Hou Debang’s soda production method and  Determination of mixed alkali

Experiments  stimulate the enthusiasm to  patriotism

in Chemical

Analysis

overcome difficulties, innovate and

create, and contribute to the

development of science and
technology for the motherland

Seeing the essence through the
the

phenomenon and spirit  of

“breaking the casserole to the end”

The scientific research method of
integrating theory with practice and

testing theory through practice

Enhance professional ethics and
social responsibility in experimental

research

Cultivate a scientific spirit and style
of facing challenges, persevering,

and being rigorous and pragmatic

The development process of domestic

spectrophotometers

The sudden change in indicator color
(phenomenon) is due to a change in indicator
configuration (nature)

Eliminate false interference and accurately

determine the endpoint of titration

In scientific research, it is necessary to pay
attention to the relationship between details
and the whole. We should grasp the research
ideas from the whole, but also pay attention
to the details

Theoretical guidance experiment: Starting
from the stability constant, understand the
synergistic effect of multiple reactions
coexisting in titration systems

Water quality analysis and environmental
protection

Hexavalent chromium waste recovery and

laboratory safety ethics

Preservation of significant digits and the
spirit of truth-seeking and pragmatism

Handling of abnormal values in titration
and the scientific

results spirit  of

rigorousness and truth-seeking

Spectrophotometric determination of trace

iron in wastewater

Selection of acid-base titration indicator and

endpoint error

Color change and endpoint judgment when
phenolphthalein and methyl orange indicators
coexist in the experiment of the determination
of nitrogen content in ammonium sulfate using
formaldehyde

pH control for enhancing the titration accuracy
in the experiment of determination of Cu in

alloy by iodometry

Mg-EDTA was used as the color sensitizer for
the determination of EDTA standard solution

in the water hardness measurement

Determination of the hardness of water by
complexometric titration

Preparation and utilization of potassium
dichromate  standard solution for the
determination of trace copper by indirect
iodometric method

Data processing of titration results
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