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Abstract: As an important measure of the Ministry of Education to comprehensively deepen the
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an essential part in improving undergraduate teaching quality, which has greatly boosted the research
and reform in teaching. Environmental Engineering Microbiology (in English) is a core discipline in
environmental engineering. Under the guidance of advanced educational thought, methods, and
psychology, the teaching team of the discipline has carried out reforms and innovations in teaching
philosophy, course content, teaching plan, and teaching practices, by highlighting ideological and
political courses, teaching students according to their aptitude, and adding interactions between teachers
and students and among students in class. To be specific, we introduced practical cases, supplemented
the latest research progress in environmental microbiology engineering and teachers’ research
achievements in and out of classes, and improved the level, challenges, and innovation of the courses.
On this basis, the knowledge, ability, and quality of students were improved and the learning outcome
was significantly improved. As a result, the course is among the first batch of national first-class offline

undergraduate courses and a first-class undergraduate course in Guangdong province.

Keywords: deepening reform; evaluation rules; Environmental Engineering Microbiology; high level
innovation and challenges; first-class offline course
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F1 FREMEREXRHFANRBHAR

Table 1  Syllabus and ideological and political content of this course
e PRAR 1 (24 I KD FEC BBINAE
Serial No. Course chapters (class hours) Class  Ideological and political content
hours
1 WA B AN S 3 AP B N s DNA 250 K& B AR v Lo e 2 1 1 skl
(PR G SBR R 5200 4 20 HEFILL DNA Z 2 53 9 NFh bk B /5 18
Basic concept of microbiology Founders of Microbiology; Contributions of female scientists in
(Microbial staining and microscopic the discovery of DNA structure™; Criticizing the “Race
examination experiment 4 class hours) Determines IQ” preached in the name of DNA
2 L REEES 3 /
Bacterial growth
3 R SN N &2 8 3 /
Microbial environments
4 TR 0 A B R A S S AR ) 3 AT P22 ZE R W~ S <P K R, 0 e 8 o PR 358 4
(A PRSEHG: 4 2710)) TR/ 400 325 10 AL PR A S BRI A 1 b T AR it ik
Microbial physiology and extreme YRR B AR A R REME, BRTTeFE TR AR
environments Introduce outstanding scientist Yuan Longping to develop “sea
(Microbial physiology experiment rice” and apply the mechanism of bacteria/cell adaptation to high
4 class hours) salt and high alkali environment in actual scientific research!*;
Analyze the possibility of searching for extremophiles and
“intelligent life”, and discuss the “cosmic science ethics”
5 AP BRAE . TS S 3 LB R e R 55 0 5 2 0 10, VPR BRI 202 . RAE I
(FEFRIERIICH] . KRS0 4 200 OIFTIAR . BRI R A, DA S R U
DNA #2H(-PCR ¥ 4 241) . 1545 . BRI
Sampling, enumeration, and Taking the COVID-19 as an example, discuss the virus
identification (Preparing of culture classification, sampling methods, analysis procedures, and gene
medium, sterilization experiment sequence evolutionary tree construction to initially establish a
4 class hours; DNA extraction-PCR scientific path for virus traceability, evolution, transmission,
4 class hours) prevention and control
6 WA S5 TR TG 2 SRR 5 IR AR AR R AE R R C R, LR R A
Microbial cycling “Brp AL L B A T Y B SR AN R
Analyze the relationship between microorganisms and the
generation of greenhouse gases and climate warming, as well as
China’s policies and measures in terms of “carbon neutrality and
carbon peaking”
7 Tl A= Wy R e 2 SEEPUERM MRSl , YHi 8 2w 10 e 3 KA AL
Microbial communications Combining with the abuse of antibiotics, explain the harm and
generation mechanism of “super bacteria”
8 [CGR7ESEERIRY) 4 AL KRR KRS REBHAMIEHER . O O

Microorganisms and organic pollutants

K5 A GRS S 1 g 1 A S TE A ek AR 1 £k R
Y L5

Introduce the laws and regulations of soil, air, and water pollution
prevention and control; Discuss Silent Spring; Introduce a movie
based on real events about the health threats of perfluorinated
compounds

(154%)
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9 Tl O e e R S
Measuring biodegradation and
bioremediation

10 MY S ESR

Microorganisms and metals

11 TR MEY
Indicator microorganisms

12 V5 7K 0 A Ak PR T

Biological wastewater treatment and

disinfection

EEFE 1
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HEERAEE, LA g2 E s R
N

Watch a clip from an American film based on a true story on
heavy metal pollution compensation, discuss the health hazards of
heavy metals and the unremitting struggle of legal professionals to
protect the rights and interests of victims

/
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Sewage discharge laws and regulations; Discuss the principles and

=
R

efficiency of disinfectants for indoor air and ward drainage in
hospitals admitted to COVID-19

Note: /: No content.
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Thermophiles Acidophiles

Recycling of E-wastes

and bacteria

Compost at 50-60 °C  Anaerobic digest at
to produce manure 45-75 °C to produce CH,

+ Acid mine drainage (AMD): produced by the
reducing sulfide mineral acting with air, water,

+ Lower pH: pH<5.0, even 2.5-3.0
+ With high metal content

Dabaoshan,
Shaoguan,
Guangdong

Heavy metals: Biolcaching .
Cu, Fe, Sn, Ni, Al, Pb, & O @
Zn, Sb, Ag, Au, Pd......

E1 B TREIEASBSRE
Figure 1

Part of the screenshots of the courseware of the teachers’ engineering practice.
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Molecular Biology
Physiology or Medicine (1962)
- Search after class:
Francis H C Crick James D Watson * Story about the DNA discovery
(1916-2004) (1928-)
+ Contribution of Rosalind E Frankiin

2 A 11 B, AFFAESEZRLERFERDMARIGE S RIFEH
R EARBRHLH SARS-CoV-2. HATIiITHIZF22019-nCoV

3 REBBAARSIRHY

Instruction of the exploratory experiment.
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COVID-19
Coronavirus Disease 2019
Snew

a—
ong evidence https://abcnews.go.com/Health/video/c
ted naturally pls d- 20

D

Homework 1

+ How many and what is the classification levels for living
things?
» How can you classify the microorganisms?

« The differences between eucarya and prokaryote, and
the differences between bacteria and archaea.

* How can you identify fungi?

+ Search the information about “Coronavirus”
classification, discovery, source, widespread pathway,
living environment, prevention control, vaccine, etc.

Figure 3  Part of the screenshots of teaching courseware for course education.
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Figure 4 Part of the screenshots of the students’ presentation pages.
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Figure 5 Part of the screenshots of “Yuketang” for preview before class (A), for quiz in the class (B), and

for task after class (C).
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