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it S U HUU HUU U U HUU HUU HUU
1.1 1.2 2.1 2.2 1.1 1.2 2.1 2.2
widdein | widlefe | wulein | widdeia | widiefie | wudein | wdaehna | widlefa
U (Course work) - - 12 24 - - 12 24
liiounin
1.1 109AY - - - - - - 3 15
1.2 Juden - - - - - - 9
2 | Anendnus laddeenin 48 72 36 48 48 72 36 48
3 srenvauliduniiein - - - - 4 7 i 7
MiEANTINAARANENEAT 48 72 48 72 48 72 48 72

3.1.3 5183y lunangns
3.1.3.1 NSAUIANITANHINUBRUNITANBILUY 1.1: USeugurlnsauSeyguian

Wiun15M139

Ayrvsaubitduniagin MUY
110601 dunumamalulagdinmmenisinuns 1

Agricultural Biotechnology Seminar |
110602 FunumanaAlulagdin mnenIsinens 2

Agricultural Biotechnology Seminar |l
110603 funumIamAlulagdinnmenIsinYns 3

Agricultural Biotechnology Seminar Il
110604 dunumamalulagiin wnenisinens 4

Agricultural Biotechnology Seminar IV

Inednus

110691 edinus 1 wuu 1.1
(Dissertation |, Type 1.1)

110692 eTNUS 2 wuu 1.1
(Dissertation II, Type 1.1)

110693 eTNUS 3 wuu 1.1

(Dissertation Ill, Type 1.1)
110694 NS 4 wuu 1.1
(Dissertation IV, Type 1.1)

anuaulddesndn 48

“nuenn
1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

A

NUIYAR

PUILAR

PUILAR

NUIYAR
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110695 WTNUS 5 wuu 1.1 8 nYne
(Dissertation V, Type 1.1)

110696 WeINUS 6 wuu 1.1 8 AR
(Dissertation VI, Type 1.1)

3.1.3.2 nIAITANISANHIANULAUNITANBILUY 1.2: USeygun3siauSeyeyian
WuUN19911338

Avvsaulituniiein 31U 7 wuaein

110601 FunuanAlulag N IMNINITINYAT 1 1(0-2-1)
Agricultural Biotechnology Seminar |

110602 AuNuanAlulagdnImnInNIsiAYns 2 1(0-2-1)
Agricultural Biotechnology Seminar |l

110603 funumamalulagdinmmenisinuns 3 1(0-2-1)
Agricultural Biotechnology Seminar Il

110604 dunumanAluladdnmmnienisines 4 1(0-2-1)
Agricultural Biotechnology Seminar IV

110511 suidouitidomanemansuazinalulad 3(3-0-6)

Research Methodology in Science and Technology

NYITNUS Iuaulddesnii 72 wi2wne

110697 WeINUS 1 Wuu 1.2 9 nunn
(Dissertation I, Type 1.2)

110698 WeINUS 2 WuU 1.2 9 nwne
(Dissertation II, Type 1.2)

110699 WeTNUS 3 UuU 1.2 9 nIwne
(Dissertation IIl, Type 1.2)

110791 WeINuG 4 wuu 1.2 9 nwnn
(Dissertation IV, Type 1.2)

110792 WeINUS 5 WuU 1.2 9 nwnn
(Dissertation V, Type 1.2)

110793 WMTNUS 6 LuU 1.2 9 nuIwne
(Dissertation VI, Type 1.2)

110794 WTNUS 7 UuU 1.2 9 nuYnn
(Dissertation VII, Type 1.2)

110795 WLTNUS 8 UuU 1.2 9 nunn

(Dissertation VIII, Type 1.2)
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3.1.3.3 NAUIANTANYIAIULAUNITANYILUY 2.1: USeyayrlnsiau3eygyien
WuSauTgI AT INe1TNUS

USIEIV anurulidasnin 12 wULEnn
AY1UIAU U 3 Muenn
110621 IAALNIINITHNBNT 3(2-3-5)

Agricultural Biochemistry

Ayuden uaulitesnidi 9 nUAn

110622 dyvimeivsyauluana 3(2-3-5)
Molecular Plant Physiology

110623 VANNIMEINEINaNITTINeIseAUaaLazliiana 3(2-3-5)
Concepts of Cell and Molecular Bioscience

110624 fnnginentugeasdng 3(2-3-5)
Advanced Animal Embryology

110641 IFINTTUULNUDAN 3(3-0-6)
Metabolic Engineering

110642 nsUsgenaldmalulagyaninig 3(2-3-5)
Applications of Plant Biotechnology

110643 nsUsulgeiugnssuluiyan 3(2-3-5)
Genetic Improvement of Crop Plants

110651 MR aaddn 3(2-3-5)
Animal Cell Culture

110661 Tnduzanlsdtuguilegaamnssuemis 3(2-3-5)

Advance Polysaccharides for Food Industry

110662 n3Useyndld ssndnguavansalugnavnssy 3(2-3-5)
Application of pigments and colorants in industry

110663 doruszanduazineluladfanin 3(2-3-5)
Applied mycology and Biotechnology

110671 N1F9RNLUUNIZUIUNITNNTININ 3(2-3-5)
Bioprocess Design

110672 AINITTUUHATEMTINN 3(2-3-5)
Bioreaction engineering

110673 nswasutmalududemadhamuasndsnuianmn 3(2-3-5)
Biomass conversion to biofuel and bioenergy

NBNR T18397 o000k LARAWNTAIFRNITEUTIEIv RN lundnanIvise T8I TERU

Sadinfnuluaivduiiiedesmeluunineds ssdeglusasfifisaufiuseures

mmiéﬁﬂ?ﬂwﬁwmﬁwuﬁ‘uazmmmswé’ﬂgm
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Ngranus uauldtesndn 36 wU2enn

110796 etnus 1 wuu 2.1 3 nwnn
(Dissertation |, Type 2.1)

110797 eTnus 2 wuu 2.1 6 nwhn
(Dissertation Il, Type 2.1)

110798 etnus 3 wuu 2.1 6 nwnn
(Dissertation Ill, Type 2.1)

110799 etnus 4 wuu 2.1 6 nwnn
(Dissertation IV, Type 2.1)

110891 WeTNUS 5 wuu 2.1 6 nwnn
(Dissertation V, Type 2.1)

110892 eTNUS 6 wuu 2.1 9 nIwne
(Dissertation VI, Type 2.1)

Avvsaulitunidaeina 31U 4 wienn

110601 Funumanalulag@ininmenisinens 1 1(0-2-1)

Agricultural Biotechnology Seminar |

110602 FunuImIamAlulagTININNINISINYAT 2 1(0-2-1)
Agricultural Biotechnology Seminar |I

110603 funumamalulagdinmmenisinens 3 1(0-2-1)
Agricultural Biotechnology Seminar Il

110604 dunumamAlulagTin mynenIsinYns 4 1(0-2-1)

Agricultural Biotechnology Seminar IV

3.1.3.4 nsAIIANISANEIMNLAUNISANEILUY 2.2: USeygus3sauSeugyaien
WuSsuTgImasinIne1dnus

UV auruldidaenii 24 BUAA
AY1UIAU AU 15 AU
110512 nsldesestioveslfuiniseuwmealulagtinin 3(2-3-5)

Biotechnology Laboratory Instrumentation

110531 wugAmansseauliana 3(2-3-5)
Molecular Genetics

110551 nszvawiAlmalulagiinmnienisinens 3(3-0-6)
Aspects of Agricultural Biotechnology

110581 N53AN1SAMNNLAZANNUABASENIUNALULABYIN 3(3-0-6)
Biotechnology Quality and Safety Management

110621 FUALNINITAYAT 3(2-3-5)

Agricultural Biochemistry
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ydan uaubidesndn 9 nu8in

110622 daTimesyauluana 3(2-3-5)
Molecular Plant Physiology

110623 MANNIITNIINGIANENTTVINENTEAUasLazliang 3(2-3-5)
Concepts of Cell and Molecular Bioscience

110624 fnagineriugevosdng 3(2-3-5)
Advanced Animal Embryology

110641 IFINTTUULNUDAN 3(3-0-6)
Metabolic Engineering

110642 nsuszynaldinalulagyininiy 3(2-3-5)
Applications of Plant Biotechnology

110643 nsuTudseiugnssuluiivlgn 3(2-3-5)
Genetic Improvement of Crop Plants

110651 MR aaddn 3(2-3-5)
Animal Cell Culture

110661 TInduganilsdtugaiiogranssuoimis 3(2-3-5)

Advance Polysaccharides for Food Industry

110662 nsUszendld sendnguazansdlugnanvinssy 3(2-3-5)
Application of pigments and colorants in industry

110663 dosusranduazinaluladfanin 3(2-3-5)
Applied mycology and Biotechnology

110671 NNF9ANLUUNILUIUNITNIHININ 3(2-3-5)
Bioprocess Design

110672 AAINTINUHATE TN 3(2-3-5)
Bioreaction engineering

110673 nswasutamalududemadhnmuasndanudinm 3(2-3-5)
Biomass conversion to biofuel and bioenergy

NUBMR T18397 0000k BARANTaIFeNSeUTIEIv RN undnanIvises1e3Iu ey

Sadinfnuluanivduiiieadesmeluunineds feleglugasitiarmufiuseures

919158MUS N TIneninusuaznssunIdngas

NYITWUS Iuaulddesnii 48  wU2wnA

110893 INYITNUS 1 LUU 2.2 3 neAn
(Dissertation |, Type 2.2)

110894 INYITNUS 2 LUU 2.2 6 neAn
(Dissertation Il, Type 2.2)

110895 INYILNUG 3 UL 2.2 6 neAn

(Dissertation Ill, Type 2.2)
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110896 WTNUS 4 LUy 2.2
(Dissertation IV, Type 2.2)
110897 WMETNUS 5 LuU 2.2
(Dissertation V, Type 2.2)
110898 WTNUS 6 LuU 2.2
(Dissertation V,I Type 2.2)
110899 WETNUS 7 uu 2.2
(Dissertation VII, Type 2.2)
Avrvsaulaidundaein MUY
110601 FunuanAlulagFiNIMNINITINYAT 1
Agricultural Biotechnology Seminar |
110602 dunumanalulagdnmmnienisinuns 2
Agricultural Biotechnology Seminar |I
110603 Funumanalulagdnmmiensinuns 3
Agricultural Biotechnology Seminar Il
110604 dunumanaluladdnmnienisinens 4
Agricultural Biotechnology Seminar IV
110511 suidouinidomanemansuazinalulad

Research Methodology in Science and Technology

PUILAR

PUILAR

PUILAR

PUILAR

280

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)



110601

110691

110602

110692

110603

110693

110604

110694

110695

110696
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3.1.4 WHUNISANEI

3.1.4.1 WHUNISANEILUY 1.1 : YSeyayrlnsiaueyeyian 1iun1sinae

T 1
ANANITANEIAY

dunumamalulagdinmmenisinens 1(lidumiiein)
Agricultural Biotechnology Seminar | (non-credit)
e Tnus 1 wuu 1.1
Dissertation |, Type 1.1

37

aansAnEUae

dunumamalulagdinmmenisinens 2 (udumiein)
Agricultural Biotechnology Seminar Il (non-credit)
eTNUS 2 wuu 1.1
Dissertation II, Type 1.1

37

Ul 2
ANANSANEIAY

dunummamalulagdinmmenisinens 3 (ddumiiein)
Agricultural Biotechnology Seminar Ill (non-credit)
WUINUS 3 Wuu 1.1
Dissertation Ill, Type 1.1

37

aAn1sAnEIUae

dunummamalulagdinmmenisinens 4 (ladumiiein)
Agricultural Biotechnology Seminar IV (non-credit)
WeINUS 4 wuu 1.1
Dissertation IV, Type 1.1

524
U7 3
AANSANEIAY
eTWus 5 wuu 1.1
Dissertation V, Type 1.1
52U
aAn1sAnEIUane
WeTNUS 6 Wuu 1.1
Dissertation VI, Type 1.1
524

1(0-2-1)

8 1UIBNM

8 ¥UYNA

1(0-2-1)

8 1UIBNM

8 ¥UYNA

1(0-2-1)

8 NuIYAn

8 BUWNA

1(0-2-1)

8 NuUIYAH

8 wUWNA

8 UIBNM

8 N/

8 NuIYAe

8 “UYNA



110601

110511

110697

110602

110698

110603

110699

110604

110791

110792

110793

19

1

3.1.4.2 WHUNISANYILUY 1.2: USyyie3siau3gugyian Liun15vinivg

T 1
ANANITANEIAY

dunumamalulagdinmnenisinens 1 (lddunuiein)
Agricultural Biotechnology Seminar | (non-credit)
sedeuitidomainemansuazinalulad (iduniiein)
Research Methodology in Science and Technology
WUINUS 1 WU 1.2
Dissertation I, Type 1.2

37U

aanMsAne1Uane

funummamaluladdinmmenisinens 2 (ladumiiein)
Agricultural Biotechnology Seminar Il (non-credit)
WUINUS 2 WU 1.2
Dissertation Il, Type 1.2

37U

U7 2
AMANISANYIAY

Funumanalulagdinmmisnsinuess 3 (Wdumiein)
Agricultural Biotechnology Seminar Ill (non-credit)
WLTNUS 3 WU 1.2
Dissertation Ill, Type 1.2

37U

aAn1sAnEIUae

Funumanalulagdinmmisnsiness 4 (Wdumiein)
Agricultural Biotechnology Seminar IV (non-credit)
NLTNUS 4 wuu 1.2
Dissertation IV, Type 1.2

32U
Ful4 3
AANNSANEIAY
WLTNUS 5 Wuu 1.2
Dissertation V, Type 1.2
52U
aAn1sAnEIUae
NTNUS 6 WUU 1.2
Dissertation VI, Type 1.2
52U

1(0-2-1)

3(3-0-6)

9 NUIYAR

9 BUYNA

1(0-2-1)

9 NUIYAR

9 BUYNA

1(0-2-1)

9 UUIBAM

9 BUYNA

1(0-2-1)

9 UUIBAM

9 BUYNA

9 UUIYAR

9 BUYNA

9 MUIBAM

9 BUYNA



110794

110795

110601

110621

110796

110602

110xxx

110797

110603

110xxx

110798
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ka1 IneIdnus

U7 4
ANANISANYIAY
WYINUS 7 WU 1.2 9 RUIBAR
Dissertation VII, Type 1.2
21 9 wiwha
aansAneUane
WLTNUS 8 WuU 1.2 9 UUBAR
Dissertation VI, Type 1.2
90 9 wiwha
3.1.4.3 wuMsANEIUU 2.1 : Uy lnsiaU3gyayton wiuiseusiedvn
Ful 1
AANTSANEIAY
gunuimanalulagdinimmnisnisinuees 1(lddumiiein) 1(0-2-1)
Agricultural Biotechnology Seminar | (non-credit)
PUATNNAITAYAT 3(2-3-5)
Agricultural Biochemistry
eTnus 1 wuu 2.1 3 NUBAN
Dissertation |, Type 2.1
371 6 wiwnn
aAn1sAnYIUae
Funumanalulagdinmmisnsiness 2 (Wdumiein) 1(0-2-1)
Agricultural Biotechnology Seminar Il (non-credit)
A uden 3 (X-X-x)
Elective Course
WeINUS 2 wuu 2.1 6 NUIBNA
Dissertation Il, Type 2.1
374 9 wiwna
U7 2
AMANISANYIAY
Funumanalulagdinmmisnsiness 3 (Wdumiein) 1(0-2-1)
Agricultural Biotechnology Seminar Ill (non-credit)
A uden 3 (x-X-x)
Elective Course
WeTNUS 3 wuu 2.1 6 NUIBAA

Dissertation Ill, Type 2.1
S94 9 WUBNA
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a1An1sAnYIUae

110604 Funummamaluladdinmmenisinens 4 (ladumiiein) 1(0-2-1)
Agricultural Biotechnology Seminar IV (non-credit)

XXX I uden 3 (x-x-X)
Elective Course

110799 WUINUS 4 wuu 2.1 6 NUILAR
Dissertation IV, Type 2.1

374 9 wiwna

U7 3
ANANISANYIAY
110891 WUINUS 5 wuu 2.1 6 NUILAR
Dissertation V, Type 2.1
39U 6 wdlwna
aansAneUane
110892 INeTNUS 6 WuU 2.1 9 Wuwin

Dissertation VI, Type 2.1
33 9 WUIYAA

=P

3.1.4.4 WHUNISANYILUY 2.2 : USeyaunssiauSeugyien wiuseusiedan

v

wazvinIneidnus
T 1
AANTSANEIAY
110601 Funumamalulag@inwmneansinens 1 (aduniiein) 1(0-2-1)

Agricultural Biotechnology Seminar | (non-credit)

110511 szileuiTidemTInemansuazimalulad (luduniiein) 3(3-0-6)
Research Methodology in Science and Technology

110551 nszvawiAlvalulagiinmnienisinens 3(3-0-6)
Aspects of Agricultural Biotechnology

110531 wugAansseauliana 3(2-3-5)
Molecular Genetics

110512 nslfiedestleviosufuRnisiumaluladianm 3(2-3-5)
Biotechnology Laboratory Instrumentation

374 9 nwlEfn



110602

110581

110xxx

110893

110603

110621

110xxx

110894

110604

XXXXXX

110895

22

aansAnEUae

Funummamaluladdinmmenisinens 2 (adumiiein) 1(0-2-1)
Agricultural Biotechnology Seminar Il (non-credit)
N133nN1sAMNMLAEANNYARAAENINALLLAETIN M 3(3-0-6)
Biotechnology Quality and Safety Management
A den 3 (x-X-X)
Elective Course
WINUS 1 wuu 2.2 3 efie
Dissertation |, Type 2.2

374 9 wuEnA

U7 2
AMANISANYIAY

Funuimanalulagdinmmisnsinuess 3 (Wdumiein) 1(0-2-1)
Agricultural Biotechnology Seminar Ill (non-credit)
FAALNWNILAYAT 3(2-3-5)
Agricultural Biochemistry
A uden 3 (x-x-x)
Elective Course
WUINUS 2 wuu 2.2 6 NUIAR
Dissertation II, Type 2.2

394 12 wdqena

aAn1sAnEIUae

Funuimanalulagdinmmisnsinuess 4 (Wdunidiein) 1(0-2-1)
Agricultural Biotechnology Seminar IV (non-credit)
uden 3 (X-x-x)
Elective Course
WINUS 3 wuu 2.2 6 NUILAR
Dissertation Ill, Type 2.2

394 9 wulEnA



110896

110897

110898

110899

23

FUUN 3
A1ANISANYIAY
ANGIANUS 4 Uy 2.2
Dissertation IV, Type 2.2
A1ANsAnyIUany
ANe1TNUS 5 Uy 2.2
Dissertation V, Type 2.2
JudN 4
A1ANTSANYIAU
ANYTNUS 6 Uy 2.2
Dissertation VI, Type 2.2
=
n1AN1sANEIUaY

MTNUS 7 wuv 2.2
Dissertation VII, Type 2.2

374

EIEY

374

374

9 %UIYAR

9 BUYNA

9 NUIYAR

9 U2enn

9 NUIYAR

9 RUWYNA

6 NUIBAR

6 BUWNA



110511

110512

110531
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3.1.5 ANA5UYS182%

s28us Mg aansuazmalulag 3(3-0-6)
Research Methodology in Science and Technology

AUNUNE an¥E LaztiUInu18n15998 UTEANLAENIZUIUNITIY N3
Anualynin1side Mmulsuazauufgiu nsinusiusndeya n1snseideya N3
WoulaTes19larseunTIty nsusediuanuids msdwaddoluld wavassenussa
198 wazmAlalon1IBRNIEnIImwIngmansiazinalulad

Research definition, characteristic and ¢oal, type and research process,
research problem determination, variables and hypothesis, data collection, data
analysis, proposal and research report writing, research evaluation, research
application, ethics of researchers and research techniques in science and

technology

nsléiadesiioasufiinsdumaluladdanm 3(2-3-5)
Biotechnology Laboratory Instrumentation
ndnnisuaznguiveanaianisiinseidoiaieailefiusrgndldfuau
namumaluladdinin wu anlesalad lasulans il Sianlansadl Bianlnslusda
Hudu ufanedalmiduy uanieiesdiodugedmivufoRnismanaluladdanm
Principles and theories of biotechnological analysis associated with
appropriate instruments such as spectroscopy, chromatography, electrophoresis
techniques including the other novel techniques and advanced instruments for

biotechnology laboratory

WugAERsszAULIANS 3(2-3-5)
Molecular Genetics

1A598519989n3ATIAADA N1591809AILB9UBINIATIAGDA NITIALTLIRITBY 3
Tuw nalnszduluanavesnisnatsuaznisdonusuiiduie noualnamdaeduud
lassassvesdu msduasizionsidue msdaasieilusiu msanuladlusiuniends
msudasia Mstosaanslusiu Agens waddnlnslnsda leuslawduresnsainddn
Bulgddnduniy mamarduiidue Aduelrauds Trasaumediniunsnse
anuRBuleLaYduy

Nucleic acid structure, nucleic acid replication, genome organization,
molecular mechanism of mutation and DNA repair, transposable elements, gene
structure, RNA synthesis, protein synthesis, post-translational modification of
protein, protein degradation, PCR, gel electrophoresis, nucleic acid hybridization,
restriction enzyme, DNA sequencing, DNA cloning, bioinformatics for analysis of
genes and annotated sequences



110551

110581

110601
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nszuruviAdmalulagdiniwnienisinuns 3(3-0-6)
Aspects of Agricultural Biotechnology

Auminevesnaluladiinmninisinens maluladinmaafuuas
afelval mswaudumealladtinmnansinens Jsudanaluladiinmeuia
WMMERToNTaRT dniMans anaIvnIIUNEAT INEIMIENINITUTENY 353NN
e AEItos maninlugnanvnssy waluladiiduienaznisuszgndldmanisinems
nstgudeyatinnludaasugia

Definition of agricultural biotechnology, classical and modern
biotechnology, development of agricultural biotechnology (includes plant
biotechnology, feed science, animal science, agro-industry, fisheries science and
related field of microbiology), industrial fermentation, DNA technology and its

application in agriculture, utilization of bio-resource database in bio-economy

n1sinn1sANMLAzANUaRAfEnanalulagydInIw 3(3-0-6)
Biotechnology Quality and Safety Management

1ATFIUNaE TR TR UANY 1AEITU SzUUAMIAIN ISO nénUfTRTATUNHER
(GMP) nénUFTRTAN19RATN (GCP) wanUFTRNAN9ieafiRng (GLP) g
3meﬁf\m‘iﬂqmﬁﬁmmwm (HACCP) WJ’]&JLé&lﬂLLazﬂ’J’mUa@ﬂﬁﬁlW’Nﬁ;a%ﬁwEJW N9
AATIERUAZAITNIUADUATZUIUNNT mamuqm@mmwmaﬂNﬁmﬁmsﬁuazmimam’m
NAUNUIATFIY M3INLBNAITAUAN ﬂg]vimmﬁ'mﬁuﬁwﬁﬁm NOMUNELALTDNNUA
Aefundnfasiannnszuiunmedinin nsuszfiuanulaonsoveandn S
Iganandsddindnuuasiugnssy

Standard operating procedures and regulations of quality management
systems, 1SO series, Good Manufacturing Practice (GMP), Good Clinical Practice
(GCP), Good Laboratory Practice (GLP), Hazard Analysis Critical Control Point
(HACCP), microbiological risk assessment, process analysis and process
validation, quality control of product and their manufacturing processes, quality
control documentation, patent, laws and regulations on biotechnology

products, safety assessment of genetically modified products

Funumamalulagdanimnienisinuens 1 1(0-2-1)
Agricultural Biotechnology Seminar |
MsAuAtIsERInsaiuneuenanudSemeEumealuladdanmitaly
way maUszne WewSeulandise wisudulassaiverdnug udtiausine
Learn to search, analyze and criticize national and international
scientific publications related to biotechnological approaches, to search for

research topic, prepare a thesis proposal and present it by oral presentation



110602

110603

110604

110621

26

Funuanalulagdan1mniensineas 2 1(0-2-1)
Agricultural Biotechnology Seminar I

AISANAUATT FLATILHUALIANTAUUNAINTUATONAITUITYNIIA 1Y
maluladTinimnienisinens velunasineUsena Usenaunisdnlauesiy
AUANINTNVRINITYININGITNUS A8713

Learn to search, analyze and criticize national and international
scientific publications related to agricultural biotechnology, to prepare to

progressive report of research thesis and present it by oral presentation

Funumanalulagdinmnienisineas 3 1(0-2-1)
Agricultural Biotechnology Seminar llI

ASHNAUATY TLASIEALALINITUUNAIIUNIOHNAIIUITEN19AY
wmaluladinmmiansinensmdlusazinsUseme Ussnounistauenansivesiie
ASANUN

Learn to search, analyze and criticize national and international
scientific publications related to agricultural biotechnology, to prepare a

research publication by oral presentation

funumanalulagdaniwnienisinueas 4 1(0-2-1)
Agricultural Biotechnology Seminar IV

NMSENAUAIN ATIZILAZITUUNANRIDNANUITEN A TY
wmAlladFanmmemsnensilusassinsUsana Ussnaumsiniauenanisisesile
NNSARUN

Learn to search, analyze and criticize national and international
scientific publications related to agricultural biotechnology, to prepare a

research publication by oral presentation

YRAAANNNITNEAT 3(2-3-5)
Agricultural Biochemistry
vdeiadlaluagiuiifsafuTueinensinemswagainiisade
Current and interesting topics in Agricultural Biochemistry and related
fields



110622

110623

110624

27

dasIngnvszaulaana 3(2-3-5)
Molecular Plant Physiology
fuguseiulianauaniadvainimevaussmaivlanaznsuiufvosity
setaduaranupienndaindey
The molecular and cellular basis of plant growth responses and

adaptaion to environmental factors and stresses

NANNIINIINBIAEnTYIIMeEIsEAURAaLazlILENS 3(3-2-5)
Concepts of Cell and Molecular Bioscience

ydnmsuazarmdAgifeiulasaanasmiilussdusuneduguaslu
sziulaana lneasauaquindedsteluil esduseneu Tassadauagnihfivesead
Tassafanagnihiivesanstiluana msafrauaznislindunilunszuiunisineves
345i73n NTEUIUNTAIUANLALNSLARIDBNUBIANTIUGNTTH

The concepts of bio-system emphasize on the principles of biological
structures, functions and their correlations at cellular and molecular levels.
Topics of study cover cell structure and function, structure and function of
biological molecules, energy flow in biosystem, and regulation and expression

process of genetic materials

ﬁwnx%wm%’ugwmﬁm'i 3(3-2-5)
Advanced Animal Embryology

ﬂ'ﬁﬁm&ﬂﬂi%U’JUﬂ’]’iLL@S%ﬂG}E]Uﬂﬁ’iLT\]%QJJL@UIG]GUEN{;]J’J@'@uiuﬁ@l’jl,g&l\‘i@ﬂﬁiﬂum
iy Msadaeadduiug nnaigiulnssezdurenduuile meadefuiodosnng
R naiABuulasengadianz nsadaiede ﬂﬂﬁﬁwunﬂﬁauLLﬂaa'gUiN
Juetersuaviiaduguss wazgmaihmaluladfinmudszendldnisimuinisves
geuluszeznounmsilaismeismsiaiiednwanniznsadaiug

A study of major developmental stages and processes with an emphasis
on mammalian embryos. Topics include gametogenesis and early development,
formation of primary germ layers, and concepts of differentiation, tissue
induction, and morphogenesis. Application of biotechnology on mammalian
embryos at various stages of preimplantation development (from oocyte to

blastocyst) in assisted reproductive medicine
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ANTTUULNUDAN 3(3-0-6)
Metabolic Engineering
nsUszanaldimalulagiaeuduuuifdidweslunisdnlassasislunivosumnisn
aswmuelaifieinusinanmsudnaswnuelaviwaslusiudmvineg fuainsedng
111981 IMIIAMATINUUNUOAN
Application of recombinant DNA methods to re-structure metabolic
networks in effort to enhance production of metabolite and protein products,

reporting the latest journal publications

nsussenaldinalulagdaninwing 3(3-2-5)
Applications of Plant Biotechnology

demsedresueiertudluniiy 33nsadeivlnilngldidedoaindau
190y nsankUasiugnssuiivlaenisldeslnsuualiensonifiavesuuisa
g fydanUasiugnssy n1sass qudnvazvesivdidy waz ngszdaunisnivay
enslafiudaudasiugnssy fvdduiiauieduumasasomsiruyed uagnis
Tssuunamngiasailoideiitendnaswnuelariniend

The course describe plant genome, various methods of plant
regeneration using different explants and genetic transformation by
Agrobacterium and particle bombardment, transgenic plant generation,
characterization and regulatory approval for GM Plants, GM crops development
for human nutrition and pharmaceutical industries, synthetic biology using

plant cell cultures as system for production of secondary metabolites

n1suTuusanugnssaluiyuan 3(3-2-5)
Genetic Improvement of Crop Plants

N3EUIUNNINNESTINE LU uUTItugnssulufivugn nsifiudnenin
wandniiy n1sfaldenfivainiilulndirivaulaewugnssuuazaninuindon
Snuwaslanizveaisfiuanianuduniudeaninuiuduasnisldaiseimsesied
UseAnsanlue

Physiological strategies in breeding for crop improvement, trends of
yield potential, crop phenotyping and selection, crop ideotypes for drought

resistance and nutrient-use efficiency
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nMsIsiABuaddn’ 3(3-2-5)
Animal Cell Culture

ABnsuazmedansvidsuiiofeuavivaddnd esiusvnouuasnineion
amwéamaé Sm%wa%ﬁumé’au sLAULe msm?{auu‘damaé wazn15uld
Uszgnalduselew

Methods and techniques in animal tissue and cell cultivation, culture
medium preparation and composition, growth and environmental factor,

differentiation, and animal cell culture application

Tnduwanlsdtugaiognanunssueims 3(3-2-5)
Advance Polysaccharides for Food Industry
Andnvnzlagauiinsilsidutavesinduganilsd nmsudanenisi ans
UszgnaldluanainnssueIms
Characteristics and functional properties of polysaccharide, commercial

production, and application in food industry

nsussenald sendnguazansdlugnaunssy 3(3-2-5)
Application of pigments and colorants in industry
nsduunUszinnvesduazsining Audnwazuas audAdandhi nns
neiduazarsindusa nsudeansdlaenseuiunismamaluladinimmenisén
nsuszynalglugnavinssy
Classifications of colorant and pigments, characteristic and functional
properties, analysis of colorants and pigment, commercial production of

colorant using biotechnological processes, application in industries

Worszgnduazmalulagdanin 3(3-2-5)
Applied mycology and Biotechnology

dosinerdugs anuamimeluladduiluuazmlulay nsiaude
FMUNITNEAT OAAMNTTUNYAT karanamnssundsnssy anuauladagiulunisly
Foslununaluladiinn analmluarnssudunuduuluneluladludes,

Advance mycology, new advance in genomic and metabolomics
technologies, the development of fungi in agriculture, agroindustry and
pharmacology industry, current interests in the use of fungi in biotechnology,

new and emerging field of myconanotechnology
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N1399NUUNTZUIUNITNINYININ 3(3-2-5)
Bioprocess Design

NN380NKUUATEUIUNNTNTIn e TusEuy FuhINTAeNF NI ATEN
NI wagdngiu mibheufuRnisnounasndainssuumsmdn  n15asIaumula
n5bnanszuIuns N1sdnasdkuuLarinIIzinszuIunImelusunsudnsazd n1s
AATILAATHFANAATUBINTLUIUNS

Systematic approach to process design including selection of
biocatalysts and raw materials, upstream and downstream unit operation,
developing of process flow diagrams, Process analysis and simulation using

software package, Economic analysis of manufacturing process

IAINITTUUHNIEIMTINN 3(3-2-5)
Bioreaction engineering

Usunuansduiusve s jAsennieluwad weslulauniindvasd jAsenig
FRAL NFWIUAIEAT N1TATIEINANGLALNITIATIENNITAIVANVDUUUNUDRAY
saunarmansvesfisermiieafesiunisiadyveawad n1seenuuULaTAIUANATT
AtiuNsveId U nsalgInn

Stoichiometry of cellular reactions; Thermodynamics of biochemical
reaction and energetic; Metabolic flux analysis and metabolic control analysis;

Reaction kinetics of cell growth, Design and analysis of bioreactor operations

msasunaluilu@eamads@ininnaznasuinmw 3(3-2-5)
Biomass conversion to biofuel and bioenergy
NINAATRLNAITININUALNEIUTINN NasunyulsuluievsoTagmnde

€

a IS IS a IS < r-tglj a A v
MNMTNYAT Neenedneiilunisivdsudiulaluduiomd@danintasndany

L =)

a

Fann msudnlulofiea nansenumsdaiadennsilezinaasygeans A
MnlaEstinn uazmslivoundeisinaiiondnansiifianegs

Biofuel and biocenergy production, renewable energy in plants or
agricultural wastes, biochemical conversions of biomass to biofuel and
bioenergy; biodiesel production; environment impacts, and uses of byproducts

of biomass conversion to produce value-added compounds
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INYITWUS 1 wuu 1.1 8 wilein
Dissertation |, Type 1.1

JAanumuissanssuiiieitesiunuidelasazden wisulasssrdseatiu
g0 lngszyiteingrinug anuddny Jgminasiunvesniside fnquszasd uas
Funoumsiiunsiseledusiuaziauenooiansdfivinuiinedng

Students conduct an extensive literature review related to their
research, prepare a research proposal draft including a research topic,
justification and research problem statement, research objectives, and research

procedures in brief and propose to their dissertation adviser

INYITLWUS 2 wuU 1.1 8 wuaenn
Dissertation Il, Type 1.1

Handalasesanuidsatuanysal lneiin1sseyesausznauvesnisidelag
axBun uwazEueTeendiunuineinudie livndininedoussdanazaaulass
$9ineninud fnsdndunafuuasinssidoyanisidoidosiu wiendeini
S8RVt ARSI IUS v I

Students submit a complete research proposal comprising details of
research components, designate a prospective dissertation adviser to Graduate
School, take a dissertation defense, and preliminarily collect and analyze data,

and submit a progress report to their dissertation adviser

INYILWUS 3 wuU 1.1 8 wuaenn
Dissertation lll, Type 1.1

fdaneanwuukarALiunIVaaes Livkasinsedoyan1sive wiouTedns
S18UANUA It IR US nw I NS

Students design and conduct experiments, collect and analyze data,

and submit a progress report to their dissertation adviser

MPINUS 4 wuu 1.1 8 Wi
Dissertation IV, Type 1.1

PAnAHUN1IINAaDY LﬁULLaz‘imiwﬁ%’agamﬁﬁmﬁmLam WEouRITAYi
SwuAUi I Eeses11sE iU nwTIednus

Students conduct experiments, collect and analyze additional data, and

submit a progress report to their dissertation adviser
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WETNUS 5 wuu 1.1 8 A
Dissertation V, Type 1.1

Tanduniveaes iU Tieseideyan1sidessevgaiineg wasagunanisive
wiauvednThsenuaui i aeseenasEuInuIneninug

Students wrap up experiments, collect and analyze data in the final

step, prepare and submit the final progress report to their dissertation adviser

MNYIMINUS 6 wuu 1.1 8 nuqene
Dissertation VI, Type 1.1

Haae3ouIneninus daeving idnus andunisuily wagdsanineninus
atvauysalLnUdinIng sy

Students prepare a dissertation, take a final dissertation defense, rectify

the work and submit the complete dissertation to Graduate School

Aedwus 1 wuu 1.2 9 BUWNA
Dissertation |, Type 1.2

aa = a a a v P a a s
YA UINYILAZDAUTIYLUIAINUAAIIUITYNUDIAITINUITAYIINGIUNUS

[
a A

AUATIBNETT UNAMNTVINGT LAL/Y30UNAINIILNLIT09 kazazun1snuniu
Uiimﬂiill‘ﬁlL?]IEJ'J‘EJJENLLﬁBLﬁua@lﬁlaqﬁ]ﬂiﬁ?ﬁﬂ?ﬂwﬂaﬂﬁlﬂawu&

Students consult and discuss the research concepts with their
dissertation advisor, research related documents, books, academic and/ or
research articles, prepare and submit a brief literature review to their

dissertation adviser

MNYIANUS 2 wUU 1.2 9 Wi
Dissertation Il, Type 1.2

JAanumuissanssuiiieitesiunuidelasazden wisulasesdseatiu
g0 Tnsszymidoinedinus anudidy dyniuaziiuiveaniside Snquizasd uay
Supeunssiiumsiselnedueluasiauesiontansdivininednug

Students conduct an extensive literature review related to their
research, prepare a research proposal draft including a research topic,
justification and research problem statement, research objectives, and research

procedures in brief and propose to their dissertation advise
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INYINUS 3 WuU 1.2 9 %N
Dissertation lll, Type 1.2

Tandelasesnsnuideatuanysal lnelin1sseyedusenaureiniiidelag
anden wavidueioornsdivinuinerinusiitelindeinedousuazaoulase
NN ITNUS

Students submit a complete research proposal comprising details of
research components, designate a prospective dissertation adviser to Graduate

School, take a dissertation defense

enus 4 uuu 1.2 9 WiuAn
Dissertation IV, Type 1.2
dandudunsmansadowiu uuariinseideyanisidedeaiu nieuis
SavhseuauiviEueses1a1sE iU A Iviednus
Students preliminarily conduct experiments, collect and analyze data,

and submit a progress report to their dissertation adviser

Mg 5 uuu 1.2 9 8N
Dissertation V, Type 1.2

fdanoenuuunasaniunisnaass ukaringzideyanisivy wEouviadasi
SuAUi I Eeses11ss iU A TIve nus

Students design and conduct experiments, collect and analyze data,

and submit a progress report to their dissertation adviser

INYMNUS 6 wuu 1.2 9 %#UWAA
Dissertation VI, Type 1.2

Pananiun1snnasy LﬁULLaz‘imiwﬁ%’agamﬁﬁmﬁmLam AR R
SeuAUimTELeRen1915s iU AT dnus

Students conduct experiments, collect and analyze additional data, and

submit a progress report to their dissertation adviser

INeWWUS 7 wuu 1.2 9 %A
Dissertation VII, Type 1.2

fandfiunisvaaes iU Tinsgiteyansidessergaving uazaiunanisie
wSaunsdmierumuivtauesetanssiusnuinening

Students wrap up experiments, collect and analyze data in the final

step, prepare and submit the final progress report to their dissertation adviser



110795

110796

110797

110798

34

NYIMNUS 8 uuu 1.2 9 8N
Dissertation VIlI, Type 1.2

DS iIne inus @ouine1dnus andunisuily wasdaaudneidnus
atvauysalunUdinIng sy

Students prepare a dissertation, take a final dissertation defense, rectify

the work and submit the complete dissertation to Graduate School

INYITLWUS 1 wuU 2.1 3 2N
Dissertation I, Type 2.1

fasnunmimssanssufifedesiunuiselaeanBen Weuauelasesaide
atiuge Tnsssyiate anudidy Jamuasihinuesnisiss Yagusvasd uazssytumeu
mssfiunsiselaeduay wasiauenoensnuSnwIviending

Students conduct an extensive literature review related to their
research, prepare a research proposal draft including a research topic,
justification and research problem statement, research objectives, and research

procedures in brief and propose to their dissertation adviser

IneTWUS 2 wuu 2.1 6 VUEAN
Dissertation Il, Type 2.1

Tandadlasesanuideatvanysal Inelinsszyesdusenauvesnsidelag
axdon waviauetes1nsdiuinuinednudielindfininerdeussdaazaoulase
F193ne1dnus dnsdndunisiuvsagimsgideyanisidy \Josdiu wieustedash
FeuANNARTELesee1asETuI v I dinus

Students submit a complete research proposal comprising details of
research components, designate a prospective dissertation adviser to Graduate
School, take a dissertation defense, and preliminarily collect and analyze data,

and submit a progress report to their dissertation adviser

INeTNUS 3 WuU 2.1 6 nUBAA
Dissertation lll, Type 2.1

Tanwleulasessanideatuauysal Inelinssyyesdusenauransidelag
axiBun uazEueTeenEiunu e inudiielivadininendousmauazaoulase
SINTNUS ANTUNITNAFDS LﬁuLLaf;miwﬁ%azgamﬁé’mﬁaaﬁu niouviadar
S18UANUATIVT LRSI RIUS W I TN

Students prepare a complete research proposal comprising details of
research components, designate a prospective dissertation adviser to Graduate
School, take a dissertation defense, preliminarily conduct experiments, collect

and analyze data, and submit a progress report to their dissertation adviser
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NYNUS 4 uuu 2.1 6 wilenn
Dissertation IV, Type 2.1

Janddunimaass vLazinzideyanisideiiuiy n¥ouriadnsin
UANNARTELesee1asETUSnw I dinus

Students conduct experiments, collect and analyze additional data, and

submit a progress report to their dissertation adviser

INYITUWUS 5 wuU 2.1 6 TN
Dissertation V, Type 2.1

fandfiunisveass iU Tieszideyan1sidessesgaiing wasagunansive
wSauvednThsenuaui i aeseenasEuInuIneninug

Students wrap up experiments, collect and analyze data in the final

step, prepare and submit the final progress report to their dissertation adviser

NYITNUS 6 WUU 2.1 9 nuqenn
Dissertation VI, Type 2.1

Haae3onIneninus daevine idnus andunisuily wagduanineninus
atvauysalunUdinIng sy

Students prepare a dissertation, take a final dissertation defense, rectify

the work and submit the complete dissertation to Graduate School

A TNUS 1 WU 2.2 3 iaein
Dissertation I, Type 2.2

JANUSN¥ILAZ0AUTIWLUIANUAAINUATEAUDI1R1TINUT N WIN1TNUS

a a

AUATILONANT UNAMNIYINIT hag/vM30una11uddeineddes wagasunisnuniu
ﬂiiMﬂiiM‘ﬁlLﬁEJ'JGﬁENLLﬁ%Lﬁuaﬁ@@?%ﬁiéﬁﬂ?ﬂﬁﬂ%ﬂﬂ’]ﬁWUﬁ‘

Students consult and discuss the research concepts with their
dissertation advisor, research related documents, books, academic and/ or
research articles, prepare and submit a brief literature review to their

dissertation adviser

NS 2 uuu 2.2 6 wiUenn
Dissertation Il, Type 2.2

JannumwissanssuiitisadestunuidelneaziBon wisalasissideatu
g0 Tnsszymidoinerdinus anudidy dymiuasiiuiveanside Snquazasd uay
Funpumssduniselnedaviasiauorenianssiusnuiineninug
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Students conduct an extensive literature review related to their
research, prepare and research proposal draft including a research topic,
justification and research problem statement, research objectives, and research

procedures in brief and propose to their dissertation adviser

Inenus 3 wuu 2.2 6 A
Dissertation lll, Type 2.2

fandlasasnsnuideatuanysal lnedin135eyenusenauvesnsidelng
audon uaziauefes1nsdiuinuinerinudielidadininendousuaraeulass
NN ITNUS

Students submit a complete research proposal comprising details of
research components, designate a prospective dissertation adviser to Graduate

School, take a dissertation defense

Inenfinus 4 wuu 2.2 9 BUYAA
Dissertation IV, Type 2.2

fdanoenuuunasaniunisnaass Nukaringzideyanisivy wEouvadnyin
uAUiImTELeRea1915s iU nwTIednus

Students design and conduct experiments, collect and analyze data,

and submit a progress report to their dissertation adviser

INYILWUS 5 WUU 2.2 9 i
Dissertation V, Type 2.2

Janddunimaass uLarinzideyanisidoiiiudy w¥ouviainein
FeuANNAIRTELesee1asETuS v I dinus

Students conduct experiments, collect and analyze additional data, and

submit a progress report to their dissertation adviser

INYILNUS 6 WUU 2.2 9 wuwnn
Dissertation VI, Type 2.2

fandudunismeaes 1iu Jnseideyansideszezaning wasagunanisive
wEauadnrhenuminTaueseatanssRiuInuinednug

Students wrap up experiments, collect and analyze data in the final

step, prepare and submit the final progress report to their dissertation adviser
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110899  Ane1dwus 7 wuu 2.2 6 wilenn
Dissertation VII, Type 2.2
NaAnw3uineinus d@auineninus andunsuily wazdaauineidnus
atvauysalunUndinIne 1§y
Students prepare a dissertation, take a final dissertation defense, rectify

the work and submit the complete dissertation to Graduate
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WNUTILEAINTNTERNEAMUTURAYBUNINTFIURANTITEUZIINMANEATEI18791 (Curriculum Mapping)

@ = AMUSUNAYBUNAN

O = ANMUSURAYIUTDY

378391 ABITITY A3 inweneteyeyn inwe VINWEN15ATIZH
385554 AMUTUNUS doans
SR wazn1sitmalulad
UAAALAZ
AU
SuRinvau
1123|4123 |4 |1|2|3|4]5 1 2|3 1123|415
A4109AU (Core Courses) Lidunuaenn
110511 wwamﬁmgmmmmmam elelololololololelolololo olololelelololo
wavwmalulad
110601 duuumaalulagdinin elelololelolololelelololo ololololele!lolo
19INISNBAT 1
110602 fuuuamalulagyinin el elololelolololelelololo ololololelelolo
PNINNTHNEAT 2
110603 fuuuamalulagyinin elelololelolololelelololo ololololele!lolo
PNI9NTHNEAT 3
110604 duuumanalulagdinin elelololelolololelelololo ololololele!lolo
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NNNINEAT
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378391 ABITITY A3 inweneteyeyn inwe VINWEN15ATIZH
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UAAALAZ
A
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1123412 |3|4|1|]2|3|4|5|]6|1|2|3|1|2|3|4]5
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Inedwus (Thesis)
110691 AInednwus 1 wuu 1.1 ONN NECHNONN BN NEoNNONN BN RNCNNEOEN NECHN NN NECHN NN NECHNONNC)
110692 ANYINUS 2 uuu 1.1 ONN NECHNONN NN NEoNNONN NN BN NECHN NECHN NN NECHN NN NNECOHNONNC)
110693 WYINUS 3 wuU 1.1 BN BECHEONN NN NEcHNoNN BN BN NEOEN NuEcHN BN NEoEN BN BN NN NNe
110694 | e dnus 4 wuu 1.1 ONN NECHECRN NN NicRNCNN NN BN NECHN NEoNN NN NEoRE NN BN BN BNe
110695 ANYINUS 5 uuu 1.1 Ol@e@e|0|0O|®|@®@ O @& & &6 &6 O 6 O/ e & O e & o o O
110696 AL ONUS 6 Luu 1.1 ® &6 6 6 6 6 6 6 &6 &6 o6 o6 o6 &6 &6 & o o o o o o
110697 ANe1Inus 1 wuu 1.2 Ol @e|0|0O| @ OO0 | @@ @ &6 O 6/ O 6 @6 O &6 ®#¢ O 0|0
110698 ANLIINUS 2 wuU 1.2 Ole|0|0O||@®@ OO @ ®© &6 O 6/ O/ e @6 O 6 ®#¢ O 0|0
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378391 ABITITY A3 inweneteyeyn inwe VINWEN15ATIZH
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529 waznskumalulag
UAAALAZ
A
Sulinvau

1123412 |3|4|1|]2|3|4|5|]6|1|2|3|1|2|3|4]5

110699 ANYNINUS 3 UUU 1.2 ® &6 O O|®/® OO0 | ® ® &6 O 60O/ @6 O| e & ¢ O O
110791 INUINNUS 4 LuU 1.2 Ole|0|0O||@®@ OO @@ &©& &6 O 6/ O 6 @€ O e & & O O
110792 | nendnud 5 wuv 1.2 ONN NECHECRN NN NicHNCHN NN BN NECHN NEoNN NN NEoRE NN BN BN B¢
110793 | ne1dnud 6 wuu 1.2 ONN NECHECRN NN BN NECHN NN BN NECHN NEoHN NN NEoRE NN BN NN B¢
110794 ANYNINUS 7 uuU 1.2 Ol@e@e|0|0O| | @ @ O ®© &6 &6 O 6 O/ e & O e & o o O
110795 | Aneninus 8 wuv 1.2 ®© 06 0 060 6 06 6 0600 0 0 O 0 0 O 0 0 0 o o
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110799 | Anendnud 4 wuv 2.1 ONN NECHECRN NN NicRNCNN NN BN NECHN NEoNN NN NEoRE NN BN BN BNe
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