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Birds are sensitive to ecological changes, thus, they are regarded as ecological indicators.
China has a long history of appreciation of birds, as well as a rich collection of bird species. This
course teaches students to learn how to identify some common birds and understand some basic
ecological aspects of birds.
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As a new discipline, bioinformatics is growing very fast; it is becoming a necessary
technique in biology labs. This course focuses on practical uses of some important bioinformatics
databases and softwares, which includes biological sequence databases, sequence alignment and
searching, structure prediction and property characterization, and phylogenetic tree reconstruction.
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The course, Technique on Writing Scientific Papers, is the professional elective course
for Biology Major. It introduces the structure and writing skills on scientific papers (revi
ew and original research paper) on biology, and the steps on submission and publish.

By the end of this course, students will be able to understand the structure of scienti
fic paper and abiding the ethics for academic research and communication. The students al

so will have the basic ability to write a biological scientific paper.
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This course is a selective program for undergraduate students in life science. The course
includes the history, current status, developing trend and the hot research fields of stem cells. The
purpose of this course is to increase the students' understanding of the hot issues in Stem Cell
Biology and research proceedings, knowing the basic theory and technical methods for Stem cell
research, and expanding their professional perspective in life sciences.
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Based on the evolution theory of Darwin, this course introduces the environmental factor and
mechanism on the origin of life. Evolution courses from prokaryote to eukaryote, unicellular to
metazoan, water living to land living, invertebrate to vertebrate animal, and the origin of human
being are introduced briefly. This course is designed for all majors in our school.
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This course is an elective course of those majors, such as Aquatic Culture, Aquarium
Technology and aquatic animal medicine.This course is composed of Histology and Embryology.
The former section (Histology) emphasis on the structure, composition, physiological function of
the tissues and organs, which includes epithelial tissue, connective tissue, muscular tissue, nervous
tissue and the blood circulation, respiratory system, digestive apparatus, urinary system,
reproductive system, endocrine system and so on. The latter section (Embryology) focuses on the
discipline of normal embryology and the special embryonic development of fish, shrimp, crab and
shellfish. It contains reproductive cell, fertilization, embryonic and larval development and so on.
By the end of this course, students will have the ability in judging normal tissues and will have
new dynamic cognition to embryo. All those contents will play an important role in promoting the
ability of life science students.
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This course is an elective course of this major, such as Marine Biology. This course is
composed of Histology and Embryology. The former section (Histology) emphasis on the
structure, composition, physiological function of the tissues and organs, which includes epithelial
tissue, connective tissue, muscular tissue, nervous tissue and the blood circulation, respiratory
system, digestive apparatus, urinary system, reproductive system, endocrine system and so on.
The latter section (Embryology) focuses on the discipline of normal embryology and the special
embryonic development of fish, shrimp, crab and shellfish. It contains reproductive cell,
fertilization, embryonic and larval development and so on. By the end of this course, students will
have the ability in judging normal tissues and will have new dynamic cognition to embryo. All

those contents will play an important role in promoting the ability of life science students.
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As an optional course for undergraduate students of College of Fisheries and Life Science,
this program aims to help trainees to develop leading edge technology of Genetics and Epigenetics
associated with Hydrobiology and Marine Biology, based on strong scientific background of our
program members and fundamental knowledge Genetics, Cell biology and Molecular Biology.
With the influence of Human Genome Project (HGP), the aim of Genetics and Molecular Biology
has been shifting from traditional study of single gene to systematic analysis of structure and
function of the whole genome. Life science has been using a new tool of “genomics” in
investigating molecular mechanisms of growth and development, inheritance and variation,
structure and function, health and diseases. Genetics also extends its context from traditional
genetics to Epigenetics. The subjects of Genomics include various organisms and cover multiple
fields including Hydrobiology and Marine Biology.
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Developmental biology is a compulsory course for students majoring in biology and
biotechnology. Developmental biology focuses on spermatogenesis, fertilization and embryo
development such as cleavage, gastrulation, germ layer formation, axis formation and neurulation
of the model organisms, it also includes organogenesis and some hot research fields such as sex
determination and differentiation and stem cells biology. At present, developmental biology has
become one of the fastest growing and most exciting fields in life science, and its research results

have broad application prospects.
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This course is a selective program for undergraduate students in life science. The
course includes the history, current status, developing trend and the hot research fields
of stem cells. The purpose of this course is to increase the students’ understanding of
the hot issues in Stem Cell Biology and research proceedings, especially in the field
of the basic theory and technical methods for Stem cell research, and expanding their
professional perspective in life sciences.
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Precision medicine is a new medical model based on the individual differences of patients to
develop prevention and treatment of diseases. In this mode, the examination will go deep into the
molecular and genomic information, and the medical staff will adjust and change the diagnosis
and treatment according to the subtle differences of the patient's information. The Precision
Medicine course is an extended elective course for the students who major in biological sciences.
Through this course, the students of the biological sciences and other similar students have a
preliminary understanding of the following three aspects.

Diagnosis and treatment of diseases: It enables patients to obtain more accurate diagnosis and
effective treatment. By knowing the individual's gene sequence in detail, the genomes of different
patients can be compared and referenced.

59



Drug development and use: By knowing which patient's effect is best in clinical trials, which
patient will have an adverse reaction, we not only can enhance the safety of the drug, but also
speed up the clinical trial of the drug and reduce the cost of the test.

Chronic diseases, genetic diseases, and cancer genomics: With the deepening of research on
various diseases, people are increasingly discovering the relationship between various diseases
and genetic differences between different individuals. Disease genomics is the use of genomics
and precision medicine for research and treatment of various chronic diseases, genetic diseases,
and cancers.
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Artificial intelligence is an important part of the basic research of computer science theory.
The artificial intelligence course is an extended elective course for the students majoring in
biological sciences. Through the study of this course, students can understand the subject
connotation and important research fields of artificial intelligence, and initially master the
artificial intelligence programming method. Students will learn the basic concepts and basic
methods of artificial intelligence, use related programming techniques and methods to solve
simple problems, and implement four typical artificial intelligence programming examples in
Python.

The students will be cultivated to understand the most advanced artificial intelligence
technology in modern times, to gain insight into the future development trend of science and
technology. This course is designed for undergraduate majors in biological sciences,

biotechnology, aquaculture, animal medicine, environmental science, etc.

2. BFREHWR

65



2.1 BRIFIA R T B A 0 R,
AINGEFEAS, AT JRYERRES, R ABAR A AT Rt o AT (1m0 AN ) SR EE

AR T )

WEB 22 5] (Supervised learning) il A2

2.2 BHRAE A3 o M B 2 S R AR A SR B, 94 Jm AR AL & iﬁ%%%

TAFBE S . ol B o2 o] AL R IR, TR
AR R E ¥ 211 Python 4111

(K1 H T SRR BUFR 2R PG SR AE e

2.3 WP HEIR AN 2% 518 B2 27 2] ¥ python SfRHe AR o B8 BE 27 2] IR & 8 T N A2
LW IL . & ZERR N2 RS — PR 2] g o TRIE 5 1B A SRR RF AL TR

EEWIEHE T e oa N S

24 THENTH
e 5 TIPSR

URAE H b 55 B 3R ) o0 R 0

R BCRFE, LR I ) 7 Al SRR AL o
RErEA b AN . B T REEIR R TR RN, AEBR ST fR

AR HAs 1

WAL HAr 2

R HMR 3

R H R 4

11

\/

1.2

1.3

2

1.4

<

15

1.6

2.1

2.2

2.3

% B S

2.4

2.5

2.6

2.7

2.8

29

= BEAE

66



http://lib.csdn.net/base/datastructure

XHRAE B AR 3%

BEANE &5
i3
2112212324
%8 A THaE e A I A
1. 2 NTH8E ¥ RRIiE:
2. NTLE RN 4 1. ew &, AL
mn gk g
3. 4% Python 3 R RE AT S, N PRCHEHE H
Wtt, 2017
4. %% python £ .
2. BEHM, 1%
5. EAHE i, NLF R K H N
H, iEEREEHRAt,
2000 4,
B BT IR S 4K e A IR I
1. BFWRB= 5B SRR 1. HA R #dE 4E
b Y FE SL B — b 37 K 1)
B 4\ By
2. AR Bplor3tes
3. Logistc [BJH5r 28
N~
4 Naive U425 T RBR:
1. BoE s,
5. RN b RIURE L
22 3] Python S,
6. ZRFEsfl—: HEERENLD T A, 2018
2. Mg, M
7. RARSCH . KyaEAR A e A AR
75 £, 2016
B=FRT W E 2 GRS FEM -
1. Al liEess] ¥R
2. H K ¥MEFEHIT RS 1. [ff] 2248 B
-
3. H/A%%,ﬁﬁ/ﬁéé\ﬁﬂ7 »ﬁ i[;/ ﬁjj ( Andreas
C.Muler) [ZE]P+r 4
4, YmEsEfl—. KBEEE % (Sarah Guido) 3,
5. GRS MR R ik se C hysic )

PE,Python HL2% 22> 3

67



https://book.jd.com/writer/张亮_1.html
https://book.jd.com/writer/hysic_1.html

Ut s

hFERE , AN RHEHH

Wtt, 2018
HIE MBS %S el VoV
1. M FEAME S 1. A Python &=
HiEE— N ZEMEL
2 MBI HE 2@ FERIEN
3. MBI “
T
A, TR 4 (45 R LT
1. [0 B 4
5. YmFEsSEf]—. HEEEME W 757% (Tariq Rashid)
% % Python #HZ %
6. WRKHI—: BT EEgr || B ARG
R ik, 208
e NI IV IV
R A TE e AR IR
& b R
. e ST -
ﬁml N LB REAE Y =2 R TP Y L[] B
- #F (Stephen Lucci) ,
2. NIRRT 1 8 FtJe -FHi % (Danny
. o
3 AT R T R Kopee) . ALeE
G 2 1D, AR
4, NI perrfe B s e H A, 2018
=, HEHE

FUABAMCREYHR . AT, WAMENL. BREHEAEER, RIUHR.. IU. R
WIR EMEZRINES FBOTEHCY . RINIELIRHHEASH TR HE RIS B R 2540

P FRAL

il 2 BRI T & R AT R

=

TEEHRTRTIER, DAgRESCBI N A . (RN ST S AT SR

E bzl

S FIREE R o

WK, BiFR2 A A g

afll3

EE BT REAIAIREIR, ARIZRA2E 1 python W AEECRE -

n. B

5107 b

B St B ] RE VI RITT

ZEEIEN, PSR



https://book.jd.com/writer/塔里克·拉希德_1.html
https://book.jd.com/writer/塔里克·拉希德_1.html
https://book.jd.com/writer/Tariq%20Rashid_1.html
https://book.jd.com/writer/史蒂芬·卢奇_1.html
https://book.jd.com/writer/史蒂芬·卢奇_1.html
https://book.jd.com/writer/Stephen%20Lucci_1.html
https://book.jd.com/writer/丹尼·科佩克_1.html
https://book.jd.com/writer/Danny%20Kopec_1.html
https://book.jd.com/writer/Danny%20Kopec_1.html

WRFE A i P S S IR s G 45 & 10 7 s AT .

3. SR RS H E 40% =TI EML (30%) +iEE 18 (20%) +25F (20%) +if 5
(20%) +2~2)75% (10%).

4, WRZZ G 60%, RAFESZR, BHZRANFEEECR: IREEERINE,
R N 2 N AE LSt AR A T R R B e, RIEREE, XA BRI A B AR

ER LR EIE I RE 4.

WIE H AR 14 L 151 % it
I G W% IR
SRR | RENIE | BB | fT | FISE
WIEHR L | 4% 204 2% |20 | 1% 25% 36%
RREHR2 | 4% 2% 2% (2% | 1% 25% 36%
RFEHAR3 | 29 2% 2% (2% | 1% 7% 16%
WREEHIR4 | 29 2% 2% (2% | 1% 3% 12%
it 12% 8% 8% | 8% | 4% 60% 100%

T, REEBEERM

2 W | gy | MR R

REBBEM
21 |22 |23 |24

&

i

=1
=
=
=
=

1| MEREZY A EARIREAINIL, e | 5=
ENIEE 38

NS
=

2 | e R bR A Al ol WERERRE | o ez |V (Y [ [
Z4 Al VT R

3| BEPHATEAEA KRS, Wy | e aw, |V Y | Y
31, A E B E . Y

4 | EUHRECEIF 40 EROMIERRER | sas s (Y [V [V Y
TR, MR A

75 SEEMAEETE

69




(—) BilFEM

CNIRfREY , Prateek Joshio ZREGANZH A (GEEDRRIESCIRIEANT ) , 2017 4 10

() #ESHH

1. Jes &, NTRERER S, ARIBHH A, 2017

2. BEX, Buth, (ANTEREAILNMD, HHERZE LR, 2000 4.
3. BRUTEZE, HLEE4%2) Python SEBE M7 Tl Hifitt, 2018

4. JAEEZE, PUEES)IFERFA LR, 2016

5. [f#] 224k BV Hr $24) (Andreas C.MUler) [3]¥47 5% (Sarah Guido) 3, 7K
Chysic) 1&,Python HlLas22 I e #RE . AR Hifcet, 2018

6. [PK] 5 H 7 i1 (Tarig Rashid) 2, Python 82 gmfe, A FCHEHL H AiAt,
2018

7. [3€] &5 457 (Stephen Lucci) , FHe #Hilos (Danny Kopec) %, ANTLFRE
(200, NRHBH E kL, 2018

€. FRESHAMBRERRR

RBREEDRLE A RT ATV B TR, AR B2 i TH A LRTR .
FATIREE: (ASEECE) « (MR BEE G 1 (EYget RN ) o (Cllava/Python/R
EERF ) R AT AR E 5D

BEHN: ZHE/E
Bz Juain, kR
HeEBE K B

Hi: 2018-12-15

70


https://book.jd.com/writer/张亮_1.html
https://book.jd.com/writer/张亮_1.html
https://book.jd.com/writer/hysic_1.html
https://book.jd.com/writer/塔里克·拉希德_1.html
https://book.jd.com/writer/Tariq%20Rashid_1.html
https://book.jd.com/writer/史蒂芬·卢奇_1.html
https://book.jd.com/writer/Stephen%20Lucci_1.html
https://book.jd.com/writer/丹尼·科佩克_1.html
https://book.jd.com/writer/Danny%20Kopec_1.html

(ANIE8E)

WA Cho@iso:. NTERE (Artificial Intelligence) #2475 : 1808023

I ric: YHRSAm: 8 SEIRSE . 12

N R EHURA B SR 7T B2 i, N L Re R AV REA 1Ll
IR AR 2 A TN T REM PR . EEAT LU, RN TR 6
SRIBTTIERIRY 5o S48 N TR BEM R AL S FE AT 1%, S A SR BOR AN 7 R SR gt g 2 ) L
H Python SEZEIL 8 A~ S 7R (g N T8 e i A S 491

iR A IR AT N TEREEOR, B ARRBHER R IES, 455N
WIRETT, T2 A AR R E A R N TR RESOR I B 2 e, DAL 1 5, REIRCK, AR}
e F ZAL BT SE AL AN TR RESOR SIS, B9 A AR I RO B A5 s JF2E [ A 324 2
T OHHE . AREEME AR, EVEOR, K7 9R0E, SRS, HERASEAR
b

Artificial intelligence is an important part of the basic research of computer science theory.
The artificial intelligence course is an extended elective course for the students majoring in
biological sciences. Through the study of this course, students can understand the subject
connotation and important research fields of artificial intelligence, and initially master the
artificial intelligence programming method. Students will learn the basic concepts and basic
methods of artificial intelligence, use related programming techniques and methods to solve
simple problems, and implement eight typical artificial intelligence programming examples in
Python.

The students will be cultivated to understand the most advanced artificial intelligence
technology in modern times, to gain insight into the future development trend of science and
technology.  This course is designed for undergraduate majors in biological sciences,

biotechnology, aquaculture, animal medicine, environmental science, etc.
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phylogenetic tree

As advances in sequencing and bioinformatics technologies, bioinformatics is becoming a
necessary technique for biological study. This course focuses on basic knowledge and theories, as
well as hot topics in bioinformatics, including databases, sequence alignment, structure prediction,
next generation sequencing, genomic data analysis,

reconstruction,

transcriptome data analysis and epigenetics.
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This course is a selective program for undergraduate students in life science. The course
includes the history, current status, developing trend and the hot research fields of reproductive
biology. The purpose of this course is to increase the students' understanding of the hot issues in
Fish Reproduction, and expanding their professional perspective in life sciences.
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This course is an elective course of this major, such as Biology Science and Biotechnology.
This course is composed of theory and experiments of Histology. The theory section emphasis on
the structure, composition, physiological function of the tissues and organs, which includes
epithelial tissue, connective tissue, muscular tissue, nervous tissue and the blood circulation,
respiratory system, digestive apparatus, urinary system, reproductive system, endocrine system
and so on. The experiments are according to the theory. By the end of this course, students will
have the ability in judging normal tissues. All those contents will play an important role in
promoting the ability of life science students.
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The course is one of the selective courses of students major in Biological Sciences. The main
contents of the course are the basic principles and methods of culturing tissues, cells and
protoplasts of algae. The key contents are principles and technologies in vitro development and
differentiation of single algae cells, isolation and application of cell mutants, and preservation of
algae tissues and cells. The course is the foundation for the following courses and further
participation in scientific research and production after graduation.
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The course, Gene and Genomics, is the professional elective course for Majors on Aq
uaculture. It mainly introduces gene, gene mutation, gene recombination, gene transcription
and regulation, genomics, functional genomics and other contents, which will combine the
research progress of gene regulation and genomics of aquatic animals and plants at home
and abroad as much as possible.
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Nutrition and Diseases explains basic concepts and controversies in relation to human health
care. It begins the text with individual nutrigenomics, followed by nutrient metabolism,
metabolism imbalance and disease development. After discussion of food safety, it proposes a

personalized strategy for health care. The course outlines an integrity coordination system of

nutrition metabolism from molecules-to cell-to-tissue organs to- environment.
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This course is one of the elective courses for all majors in the university. It is a course
combining life science knowledge and morality education. Its mission is to introduce and evaluate
the social, ethical and legal issues caused by the development of life science and biotechnology. In
order to let the students learn the frontier of the life science and technology, and inspire students to
analyze the pros and cons of the development of science and technology of human, this course
combines the scientific development with the ethics. This course will help students to establish
their own morality, ethics and enhance the students’ personal quality. This course can be elected

by all majors in the university.
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