
生物技术专业

课程教学大纲

二○二四年二月



III

目 录

............................................................................................. 1

............................................................................................................................ 2

.................................................................................................................... 1

............................................................................................................ 7

.......................................................................................................................... 14

..................................................................................................................20

...................................................................................................................... 25

...................................................................................................................... 34

......................................................................................................46

.......................................................................................................................... 54

...................................................................................................................... 59

..................................................................................................................66

.......................................................................................................................... 73

..............................................................................................................................80

......................................................................................................88

..................................................................................................................96

................................................................................................................103

........................................................................................................122

................................................................................................................127

........................................................................................................134

........................................................................................................................ 139



1



2

( )

0711330209

□ 

□ □ □

 □ 3

2 48 0

A

B

( ) PPT

C

1

2

3



3

D

1 M 2.

2

H
3.

H 5.

3

M
10.

H 13.

E 

  



F
(1)

(2)

(3)

(4)

G

1.
2.
3. 3 1

1.

2.
3.

3 1

1.
2. 3 1



4

1. UV, IR, HNMR, MS
2.

4 1

1.
2.

3.
2 1.2,3

1.
2.
3.
4.
5.
6. 1,4-

-
-

6 1.2,3

1.
2.
3.
4.

5.

6 1.2,3

1. , ,

2.
3.

-Science
SN2

6 1.2,3

1.
2.
3.
4.
5. FeCl3
6.

7.

3 1.2,3



5

1.
2.
3. 3 1.2,3

1.
2.

3. ,
6 1.2,3

1.
2.
3.

-
3 1.2,3

H

1.

i 3 Pi j
4

Ki,j

H-1 Pi= �=1
� ��,�� i=1,2,3

H-1

i

Pi

�=1
� ��� =1

Ki,j

Ki,1 Ki,2 Ki,3 Ki,4

1 3-1 �=1
� ��,�� =0.5 0.05 0.05 0.1 0.3

2 4-2 0.3 0.05 0.0 0.05 0.2

3 5-1 0.2 0.0 0.05 0.05 0.01

Mj �=1
� ��,�� =0.1 0.1 0.2 0.6

2.

=∑ ×Mj
Mj= �=1

� ��,�(� = 1,2,3, …�)�

3.

i = �=1
� ��,�� ×

100
/�� i = 1,2,3

H-2

H-2



6

i Pi
Ki,j

Ki,1 Ki,2 Ki,3 Ki,4
1 0.5 0.05 0.05 0.1 0.3

2 0.3 0.05 0.0 0.05 0.2

3 0.2 0.0 0.05 0.05 0.1

H-3

90%-100

%
90%

80%-89% 80% 89%

70%-79%

60%-69%

0-59%

I
2018 2

[1] 2016 7

[2] 2018 1
[3] 2018 9
[4] , 2017 10

J

1. F—J



7



1

071331
0210

 

  

 





3



4

   

   





5

50%

1.

2.

50%



6

1. F—J

2.
(1)
(2)
(3)
(4)



7

 ☑
  

☑ 



8

7 0 7



9

   

   



§1.1
§1.2
§1.3

(1)
§1.3
(2)§1.4
§1.5

§2.1

§2.2

(1)

§2.2

(2)§2.3



10

§2.4

§3.1

§3.2
§3.4

§3.5

§4.1 §4.2
(1)

§4.2 (2)§4.3

§5.1 §5.2

§6.1
§6.2

(1)

§6.2
(2)§6.3

§7.1

§7.2
§7.3

§7.4

(1)

§7.4

(2)
§8.1

(1)



11

§8.1
(2)§8.2

(
)

§8.2
(

) §8.3

15%

(10%)

(10%)

65%



12

1. F—J

2.
(1)
(2)
(3)
(4)



13



14



  





15



16



  





17



18

1. F—J

2.
(1)
(2)
(3)
(4)



19



20



  





21

2 2

1 2 2

2 2 2

3 2 2

4 4 4

5 4 4



22

6 RNA 2 2

7 RNA 2 2

8 DNA 4 4

9 4 4

10 2 2

11 2 2

   

   





23



24

1. F—J

2.
(1)
(2)
(3)
(4)



25

0712335216

 



 3.5

4 64 16

https://www.icourse163.org/course/SCU-46011?from=searchPage

--

A

B

C

1.

2.

3.

4.

https://www.icourse163.org/course/SCU-46011?from=searchPage


26

5.

6.

D

1. 5 6

2. 1 2

3. 4

4. 3 4



27

5. 5

E

1 4 0 4

2 6 12 18

3 4 0 4

4 4 0 4

5 6 0 6

6 4 0 4

7 6 4 10

8 6 0 6

9 4 0 4

10 4 0 4

48 16 64

F    

   



G

1
1

2 1 4 6



28

2

1

2

1 4 5

6

3

2

2
3 5

4

2

2

3 5

5
2

2
3 5 6

6

3
2 1 2 4

4 3 5 6

7
3

2
1 2 4
6

8

4

ATP
2

1 2 4
5 6

9

4
ATP

2
1 2 4

4 3 5 6



29

10

5

2
1 2 4

11

5

2

1 2 4

6

12

5

2

1 2 4

4 3 5 6

13

6

2

1 2 4

14
6

1
2

1 2 4

15

7

2
1 2 4

16

7

2

1 2 4

17

7

2

1 2 4

5 6



30

18

8

2

1 2 4

4 3 5 6

19

8

G

2

1 2 4

20

8

2

1 2 4

21

9

2
1 2 4

22

9

2

1 2 4

23

10

MPF
p34cdc2

MPF
2

1 2 4



31

24

10

CDK CDK

2

1 2 4

5 6

H

15%

1. 10% 1

5

0.5 /

1 /

2

5 3.5

0.5

0.5-1.5

2. 5%

3.5

0-3

1 2 3 4 5 6

15%

1

5

2

10

1 2 3 4



32

20% 1 2 3 4

50% 1 2 3 4

I

2020

[1] 2011

[2]

2013

[3] B.

2012

[4] 2

2013

[5] 2014.

J

K 1.



33

1. F—J

2.

(1)

(2)

(3)

(4)



34

 

  

 

1. DNA RNA

2.

3.

4.

5.



35

6.

1.

5.

2.

1.
DNA RNA

2.

3.

1.
DNA RNA

2.

5.

3.

4.

10.

4.

13. 3.

6.



36

3 3

3 6

DNA 6 6

DNA 3 3

RNA 6 6

6 6

6 6

6 6

3 3

3 3

3 3

   

   



�Ä �i�� �i

B. 0;B.

B.+O*6 ���– �° �_! �– �° +O �–

o3



37

1

2

3

6.

2

3

:

:

1.
DNA

RNA

2.

3.

DNA 1.
2.

3

DNA
6

:

DNA
DNA

:
DNA

Aö �P1.
DNA

R NA

0;1. 3.(™ �>�à!Q

N

�f,´�X �ã �–�W8� �k �xAê �Ä�6 �1R	 �7 �x8� �k�§ �7 � �� �Äig—

�§ �7 �x

8� �kCX � �� �E ��CX � �:�§ �7 �x1.�2 Aâ 7- �Ë�Š$ �Š �*�0�f ;O (™ �>



38

5

DNA
3

:

DNA

SOS

:

DNA

DNA

3.

4.

6

RNA

6

1

2

�� �E ��

�• �€ 
_ 
8 �@ 	ú �¦

1

�ï�X

�§ � 3P

DNA

�ï�X

�§ 	ú -O�h! �î#
3.�ï



39

1

8

6

1

tRNA

tRNA

rRNA

2

1

2

1 RNA

2

3

3.

4.

Romesberg
5 6

1

2.
9





41

12

3

1

2

1

2
3

3.

4.

5.

Jonathan
Cedernase

Science
Advances

2

“

“

DNA

1.

2.

13

6

1

2

3

4

3.

4.

Avery

DNA

1

2.

14



42

1

2

1

2

5.

15

3

1

2

3
-1

4
-2

5
-3

6

3.

4.

5.

1.

2.



43

1

2 RNA

1

16

3

1

2

PCR

1 RNA

2

3.

4.

6.

RFLP SNP AFLP
RAPD

DNA
1

2.

15% 1 2 5



44

15% 3 4 6

70% 1 2 3 4

,2012

1 1999

2 1990

3 1998

4 2000

1. F—J

2.
(1)
(2)
(3)
(4)



45



46







47



48

   

   





49



50



51



52

0B	 0B	0B	

,B.

��

�,

�,

�

�,�,�7 �,�,
�,

�,�,�Ç

�* � �,

�Ç

�* � �,

�,

�Œ �,

�,

	
¼


�,

�,�,


7�

-��Ç

�*

��

��

�Å



53



54

 √
  

√ 



55

1.
1 2

2.
1 2

3.

1 2 3

4.

1 2 3

5.

1 3

2 2

6 6

4 4



56

4 4

4 4

4 4

4 4

4 4

√ √ √ √
√  √ 





57

10%

30%

�� ��%�Å



58

1. F—J

2.
(1)
(2)
(3)
(4)





60

D

1. 5 6

2. 1 2

3. 3

4. 3

5. 4

E

6 0 6

NCBI 4 2 6

primer
primer 3 3 6

3 3 6

MEGA MEGA
DAMBE

3 3 6



61

MEGA IQTREE MrBayes 9 3 12

2 1 3

2 1 3

32 16 48

F    

   



G

1

1.1

Word Excel PPT

Adobe
Illustrator CC2017

1 2

2
1.2 1 2 5

6

3

2.1

2.2

2.3

1 2 3
4

4 2.4 NCBI
1 2 3
4 5 6

5 3.1
PCR

1 2 3
4



62

6 3.1

3.2

1 2 3
4 5 6

7
4.1
4.2 BLAST

4.3 Clustal
X/MEGA

1 2 3
4

8 4.4 1 2 3
4

9
5.1

MEGA

5.2
MEGA

1 2 3
4

10 5.3
MEGA/DAMBE

1 2 3
4

11
6.1 1 2 3

4

12 6.2
MEGA

1 2 3
4

13

6.3
IQTREE/RaxML

6.4
PAUP

1 2 3
4





64

4. 2010.

J

K 1. G J

2.

1. F—J

2.

(1)

(2)

(3)

(4)



65



66

0712425228

 

  

 



67



68

   

   





69



70

1
2

3



71

50%
15

15
20

50%



72



73

0712425225

□ □
 □ □

 □ 2.5

6 48 16

A

B

C

1.

2.

3.

4.

5.

6.



74

D

1. 6

2.
1 2 3

4

3. 3 4

5. 3 4 5

6. 3 4 5

7.
2 4 5

6

13. 2 5 6

E

2 2

2 2

1 1

4 4 8



75

2 4 6

4 4

2 4 6

1 4 5

2 2

1 1

2 2

2 2

1 1

1 1

1 1

2 2

1 1

1 1

32 16 48

F
   

   



G

1
1,2,5,6



76

2
1.1 1,2,3,5

1.2

1,2,3,5

1.3

1,2,3,5

3 2.1
1,2,3,4,5,6



77

2.2

1,2,3,4,5,6

2.3
1,2,3,4,5,6

2.4
1,2,3,4,5,6

2.5

1,2,3,4,5,6

2.6

1,2,3,4,5,6

2.7
1,2,3,4,5,6

3.1 1,2,3,4,5,6



78



79

2.
(1)
(2)
(3)
(4)



80

 

  

 

1.

2.

3.

4.

5.

6.



81

2. 1 2

3. 2

5. 1 2 3

8. 1 3

9. 3

1 2 4 4

2 4 6

3 4 4 6

4 4 4 6

5 4 6

6 4 4

7 4 6

8 2 4



82

9 4 4 6

   

   



1 1

2 1

3 1

2

4 2

5 1



83

6 1

7 1

2

8 1

2

9 1

2

10 1

2

11 1

12 1



84

13 1

2

14
8

8.1

8.2

2

15 9

9.1

9.2

9.3

9.4

1

16 9

9.5

9.6

9.7

9.8

1

17

4

1

2 3

18

4

1

2 3

19

4

1

2 3





86

苏红



87



88

( )

0711520238

 



 2

4 32 0

PPT

A

B

C

1.

2.

3.

4.

5.

6.

7.

8.



89

D

1.

1 8

2.
1 2 3

3.

1 2 3 4 5

4.

5.

1 3 4 5

6.

7.



90

8.

9.

10.

11.

12.

13.
1 8

E

4 4

4 4

4 4

4 4

2 2

4 4

2 2

2 2

2 2

2 2

2 2



91

32 32
F    

   



G

1
1 3

4

6 7 8

2 2 3

4 6

“

”

3 2 3

4 6

4 2 3

4 6



92

5

2 4 6

6

2 4 5 6

7

2 4 6

8
2 3 4

5 6

9

2 4 6



93

10
2 4 5

6

11

2 4 6

12

2 4 6

13

2 4 6

14
2 4 6

7 8

15

2 4 6

16

1-8

H



94

30%

1 10 1
1 5 0
2

10 1 0.5
3 5 5

4 3.5 3
4 PPT 5 5

4 3.5 3

1 6

20% 1 6

50% 1 2 4 5 6 7 8

I
2007

2011

J

K

1. F—J

2.

(1)

(2)

(3)

(4)

2024 2 26



95



96

071152023
7



 √

 √ 2

4 32 0

1.

2.

3.

4.

5.

6.



97

1.

1-1

1-2 1 2 3 4 5 6

2.
2-1

1 2 3

3.
3-1

1 2 3 4 5

4.
4-1

3 4 5

5.

5-1

5-2
1 3 4 5

6.

6-1

3 4

7.
7-1

3 6

8.

8-1

4 6

9.
9-1

1 2 3 5

10.
10-1

3 5 6

11.
11-1

2 3 4 5

12.
12-1

4



98

13.
13-1

1 2 3 4 5

Chapter 1 What is biology I
The definition and meaning of the science of biology. 2 2

Chapter 1 What is biology II
The value of biology. 2 2

Chapter 1 What is biology III
Biological problems. 2 2

Chapter 2 Rivers and streams I
1 Definition of rivers and streams.
2 What is a watershed?
3 Main types of streams.
4 Watershed scientific concepts.
5 Water pollution.

2 2

Chapter 2 Rivers and streams II
1 Once the water finds its way into a stream or ditch,
where does it go?
2 When rivers run into the ocean?
3 Where rivers meet the ocean is called the mouth of the
river.
4 River creatures.

2 2

Chapter 3 The origin and diversity of life I
1 A home for life: formation of the solar system and planet
earth.
2 The story of life’s origins begins with the formation of
the earth.
3 Basic physical features of earth that may have made the
emergence of life possible include the planet’s size,
temperature, composition, and distance from the sun.
4 The emergence of life: organic and biological molecules
on a primitive planet.
5 Current research suggests that likely sites for this
polymerization were clay or rock surfaces.

2 2

Chapter 3 The origin and diversity of life II
1 The earliest cells.
2 The changing face of planet earth.
3 Taxonomy: categorizing the variety of living things.
4 The five kingdoms.

2 2

Chapter 4 Wetlands I
1 What are wetlands?
2 Wetlands are areas where water covers the soil, or is
present either at or near the surface of the soil all year or for
varying periods of time during the year, including during
the growing season.
3 Wetlands vary widely because of regional and local
differences in soils, topography, climate, hydrology, water
chemistry, vegetation, and other factors, including human
disturbance.
4 Many wetlands are seasonal (they are dry one or more

2 2



99

seasons every year), and, particularly in the arid and
semiarid west, may be wet only periodically.
5 Some wetlands are temporary and seasonal.
6 The role of wetlands in an ecosystem.
7 Erosion control.
8 Wetlands and water purification.
Chapter 4 Wetlands II
1 Definition of wetlands.
2 Wetlands are disappearing rapidly, at about the rate of
300,000 acres (120,000 hectares) annually in the U.S.
alone.
3 Restoration programs offer a degree of success in
restoring wetlands.
4 How are wetlands protected?
5 Wetlands and watersheds.
6 Why use an integrated approach?
7 Water quality standards for wetlands.
8 Monitoring, assessment and restoration of wetlands.
9 Wetlands animals.

2 2

Chapter 5 Grasslands I
1 What are grasslands like?
2 Grassland soil.
3 Grasslands of the world.
4 Grassland plants.
5 How do the bees and insects pollinate flowers?

2 2

Chapter 5 Grasslands II
1 What are some of the most beautiful prairie flowers?
2 How are prairies maintained?
3 What is one of the best prairie adaptations?
4 Are any prairie plants harmful to people?
5 Are there trees on the prairie?
6 What Happened to the American Prairies?

2 2

Chapter 6 The origin of species I
1 How biologists define a species.
2 Preventing gene exchange.
3 Becoming a species: how gene pools become isolated.

2 2

Chapter 6 The origin of species II
1 The genetic bases of speciation.
2 Explaining macroevolution: higher-order changes.
3 The role of microevolution in macroevolution.

2 2

Chapter 7 The ecology of population I

1 Population growth.
2 Populations – groups of individuals belonging to the
same species.
3 A population theoretically can grow exponentially
(geometrically) if there are no limits on resources such as
food or hiding places and no predation or competition.
4 A logistic growth curve plots the leveling-off of growth
when population size reaches equilibrium with available
resources.
5 A population’s age structure and reproductive strategy

2 2



100

also affect the rate at which the population grows. Age
structure may also be represented by a survivorship curve.
6 The reproducing members of a population follow a
complex adaptive reproductive strategy that has evolved
over millennia.
7 Reproductive strategies generally fit into one of two
categories: those of r-selected species and those of
K-selected species.
Chapter 7 The ecology of population II

1 Limits on population size.
2 The size of a population is measured in terms of its
density.
3 Common distribution patterns include clumped, uniform,
and random.
4 The interactions of predators and their prey affect
population size in complex ways.
5 How population are distributed.
6 Human population: a case study in exponential growth.
Chapter 8 Review & Summary
1. Review
2. Summary
3. Discussion

2 2

32 32

√ √ √ 

√   



1
Chapter 1 What is
biology I
The definition and
meaning of the
science of biology.

1
3 6

2
Chapter 1 What is
biology II
The value of biology.

5
6

3
Chapter 1 What is
biology III
Biological problems.

1
2 3

4
Chapter 2 Rivers and
streams I

3
4 5

5
Chapter 2 Rivers and
streams II

1
2 3 4 5

6
Chapter 3 The origin
and diversity of life I

2
4 5



101

7
Chapter 3 The origin
and diversity of life
II

1
2 3 4 5

8 Chapter 4 Wetlands I 3
4 5

9 Chapter 4 Wetlands
II

2
4 5

10 Chapter 5 Grasslands
I

3
5

11
Chapter 5 Grasslands
II

1
2 5

12
Chapter 6 The origin
of species I

1
4 5

13
Chapter 6 The origin
of species II

4
5

14
Chapter 7 The
ecology of
population I

2 4 5
6

15
Chapter 7 The
ecology of
population II

2 4 5
6

16
Chapter 8 Review &
Summary
1. Review
2. Summary
3. Discussion

1 2 3
4 5

20%

1. 10%
10 8

0.5 /
1~2

2. 10%
10 5

0.5 /

0.5~1 /

1 2 3 4 5 6

20%

20 15

1 2 3 4 5 6

60% 1 2 3 4 5 6

4 2019
3 2012



102

PPT

1. F—J

2.
(1)
(2)
(3)
(4)



103

0711520239



 √

 √ 2

6 32 0

1.

2.

3.

4.

5.

6.

7.

8.



104

1.

1-1

1-2 1 2 3 4 5 6

2.
2-1

1 2 3

3.
3-1

1 2 3 4 5

4.
4-1

5.

5-1

5-2
1 3 4 5

6.

6-1

7.
7-1

8.

8-1

9.
9-1

10.
10-1

11.
11-1

12.
12-1



105

13.
13-1

1 2 7 8

1.1 1.2 1.3
1.4

2 2

2.1
2.2
2.3
2.4

2 2

3.1
3.2 -
3.3
3.4
3.5
3.6

2 2

4.1
4.2
4.3
4.4
4.5
4.6

2 2

5.1
5.2
5.3
5.4
5.5

2 2

6.1
6.2
6.3
6.4
6.5
6.6

2 2



106

6.7
6.8
6.9
6.10

7.1
7.2
7.3
7.4
7.5

2 2

8.1
8.2
8.3
8.4
8.5
8.6

2 2

9.1
9.2
9.3
9.4

2 2

GDP
10.1
10.2
10.3
10.4
10.5
10.6 GDP GDP

2 2

11.1
11.2
11.3
11.4

2 2

12.1
12.2
12.3
12.4

2 2

2 2



107

13.1
13.2
13.3
13.4 12
13.5
13.6

14.1
14.2
14.3
14.4
14.5

2 2

15.1
15.2
15.3
15.4
15.5
15.6

2 2

32 32

√ √ √ √
   √


1
1

3 6

2
5

6

3
1

2 3 7 8

4
3

4 5



108

5
1

2 3 4 5

6
2

4 5

7
1

2 3 4 5

8
3

4 5

9
2

4 5

10
3

5 7 8

11
1

2 5

12
1

4 5

13
4

5 7 8

14 2 4 5
6

15 2 4 5
6 7 8

16
1 2 3
4 5

20%

1. 10%
10 8

0.5 /
1~2

2. 10%
10 5

0.5 /

0.5~1 /

1 2 3 4 5 8

20% 20 15 1 2 3 4 5 7



109

8

60% 1 2 3 4 5 6
7 8

1 2018
1 2019

3 2011
3 2013

2 2011

PPT

1. F—J

2.
(1)
(2)
(3)
(4)



110



111



  





112



113



  



§1.1

§1.2

§1.3





115

§2.6

§3.1

§3.2

§3.3

§3.4

§4.1

AutoCAD

§13.1



116

§4.2

AutoCAD

§13.2

§4.3

§4.4

§4.4

AutoCAD

§13.3



117

§5



118

§5.3

AutoCAD

§13.7

§5.3

§5.4

§5.4

AutoCAD

§13.7



119

§6.1

§6.2

AutoCAD

§13.8

§13.9

§6.5

§6.6

§6.5

§6.6

AutoCAD

§13.9



120

20%

90
10
5
5

100

20%
80 6

100

60%



121

1. F—J

2.
(1)
(2)
(3)
(4)



122

 

 √ 

√ 



123

1.
1 3

2.
1 2

3.

1 2 3

4.
1 2

5.
1 2

6.

1 2 3



124

√ √ √ √
√  √ 





125

10%

20%

70%



126



127

0711520249

 

  

  2

6 32 0

“

”

1

1.1

1.2

2

2.1

2.2

3

3.1



128

3.2

1 2 0 2

2 4 0 4

3 2 0 2



129

4 2 0 2

5 4 0 4

6 2 0 2

7 2 0 2

8 2 0 2

9 2 0 2

10 2 0 2

11 2 0 2

12 2 0 2

13 2 0 2

14 2 0 2

32 0 32

   

   



1 1 2 3

2
1

1 2

3
2

1 2 3



130

4 1 2

5 1 2

6
1

1 2

7
2

1 2

8 1 2

9 1 2

10 1 2

11 1 2 3

12 1 2

13 1 2

14 1 2 3

15 1 2

16 1 2



131

10% 1 2 3

30% 1 2 3

60% 1 2 3

1. F—J

2.
(1)
(2)
(3)
(4)



132



133



134

 

 





135



136

 

  





137

1. F—J

2.
(1)
(2)
(3)



138



139

 █

  

█ 

�C 
0�1

Ôð

�±

��

F� �5 �¾

�C 	Ãb

�µ

��

�³b ���

��

�H1 7 �Hƒ²V L+ �À

�� �

�>

�� � Gý



140



141

█ █  █

 █  





142

1. F—J

2.
(1)
(2)
(3)
(4)



143


	一、学科专业基础课
	有机化学
	有机化学实验

	二、专业核心课程
	生物化学实验

	三、专业方向课程
	酶工程

	四、专业选修课程
	课题设计与论文写作
	生物专业英语
	绿色工程概论
	生物医学工程概论
	生物工程设备

	五、实践性教学环节
	毕业论文（设计）
	毕业实习


