3. nangasuazanIsifaeu
3.1 nangns
3.1.1 5ﬁuauwﬂaaﬁmifaumaawé’ngm lsitiaendn 130 wiaehin

3.12 laseadeviangns

(1) yanadmndnwinly Livesnin 30 wledn
(1.1) nguanszogniia Widesnin 3 wiedn
(1.2) NguansEAEnTULaEUIENoUNIS Widesnin 3 wiedn
(1.3) nguansEwIAUNTAeaS liewnd 13 wigfn
(1.4) nauansenaesinauasnadoslan Lyivoend 5 wiena
(1.5) NNansauvsemIans Widesnin 3 wiedn
(2) MY NANY Widesnin 94 wiedn
(2.1) AU 23 nIena
(2.2) Wwnamedany 57 wdIena
(2.2) I naneidon Widesnin 14 wiedn
(3) VA IvLaeNLES Widesnin 6 wiedn

3.1.3 57879
(1) M ANINILY Tatipenin 30 whenn

=

ol Tamme foudsuneindnwilunudalitiosnds 30 miasds
(1.1) nguansrogfilay sioenin 3 mhein
01175xxx  AANTTUNAANE 1(0-2-1)
(Physical Education Activities)
wazliidonoudnlaitosnin 2 wiefn mnseivlunmivny il nduanszogiiay
(1.2) NuaNTEANENTLMNEUTENOUNTS lyddeend 3 mhwia

deniseulaitdosndt 3 miiedn 3ns1e3vTlumiInIn@nwnily nguaseAEnsimie

AUsENaUNS
(1.3) NguansEwIAUNITdeaNS lidesnin 13 wdiein
Wwnwing 3(--)
FINNYRNUTENA 1 219 9( --)
NGUANTAUMA/ADUNINDT Laidaenin 1(--)
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(1.4) nguansenallotineuasnadoslan Litdeund 5 whein
01999111  enARSUIUHUFY 2(2-0-4)
(Knowledge of the land)
wazliidonizoudnlsitesnin 3 mhefn Mnmeivlunnenanw il nquansznailes
Inewazwadoslan
(1.5) nquansegunIemans Lideund 3 mhein

idenSeuliidesndt 3 wihein nmeinlumnaindnunill nduansyaunienans

(2) RUIPIV AN Taltipenin 94 WYAR
(2.1) FvbNY 23 wulene
01403111  wailvialy 3(3-0-6)

(General Chemistry)

01403112 UFtRn sy 1(0-3-2)
(Laboratory in General Chemistry)

01417111 u;anqd | 3(3-0-6)
(Calculus 1)

01417112 upaaaa |l 3(3-0-6)
(Calculus II)

01420113 U{URNSHENS | 1(0-3-2)
(Laboratory in Physics 1)

01420114 U{URNSHENS I 1(0-3-2)
(Laboratory in Physics 1)

01420117  Wandiugiu | 2(2-0-0)
(Basic Physics 1)

01420118  WAnddugw I 2(2-0-4)
(Basic Physics 1)

01422111  wdnad# 3(3-0-6)
(Principles of Statistics)

01424111  wéNTIINY 3(3-0-6)
(Principles of Biology)

01424112 F¥inenauuenis 1(0-3-2)

(Laboratory in Biology)
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(2.2) FvWaNILUIAY

01401114

01402311

01402312

01402313

01403221

01403222

01416259*

01416311

01416312

01416441

01416451

01416453

01416454

01416456

*s1g3 U Al

wanueansly

(General Botany)

AL |

(Biochemistry 1)

UURnsTed |

(Laboratory in Biochemistry )
Fuadl I

(Biochemistry II)

LABUNTE

(Organic Chemistry)
URURNSLALIBUNTE

(Laboratory in Organic Chemistry)
wugmansluanaufifnis
(Laboratory in Molecular Genetics)
aNWugANEnS

(Principles of Genetics)
WugAansufuRnIg

(Laboratory in Genetics)
ftugeanivensadidesiu
(Introduction to Cytogenetics)
Wugeansvadganseauliana
(Molecular Cell Genetics)
ftugenansluanattosiu
(Introduction to Molecular Genetics)
Foasaumeilosiu

(Introduction to Bioinformatics)
WUgIAINTTY |

(Genetic Engineering I)

20

57 #Uene

3(2-3-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)



01416457* FUNLALLATIIVUINIALDULD

01416458

01416471

01416481

01416497

01416499

01419211

01419214

01422431

01423113

(2.3) A nanILLaen

(Genome and DNA Markers)
NUFIFINTTUUHURANT

(Laboratory in Genetic Engineering)
ftugeaniUsznsuasUiandowi
(Introduction to Population and Quantitative Genetics)
WugAEnsuayIinmINg

(Genetics and Evolution)

dUn

(Seminar)

lassnuiuganans

(Genetic Project)

@I lY

(General Microbiology)
aga%ﬁwmﬁugmmﬂﬂﬁﬁami
(Laboratory in General Microbiology)
ANRANINTIINEN

(Statistics in Biological Science)
dmineinly

(General Zoology)

Taltipenin

3(2-3-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(0-9-5)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(2-3-6)

14 wgin

TdeniseuseIvluauiugeans (01416xxx) lideenidn 8 vihefn uavidoniseu

83 MAEIVeIDN B8N 6 NUIEAR fIReg 19T Ie TR lUN

01002111

01002331

01003471

“*5183UTUUT

Inerransuazaluladniude’
(Animal Science and Technology)
nsUSuUgeRugand

(Introduction to Animal Breeding)
NANNIFUTUUFINUGNY

(Principles of Plant Breeding)
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3(3-0-6)

3(3-0-6)

3(3-0-6)



01004211

01007472

01015231

01051312

01251101

01301111

01301201

01302461

01306422

01401351

01401473

01403231

01403232

01416313

01416421

AWNYIPFNTATULNES 3(2-2-5)
(Insect Science)

wdnnsnzEsaiode 3(3-0-6)
(Principles of Plant Tissue Culture)

Invmansiazwmalulagauils 2(2-0-4)
(Crop Science and Technology)

FEUUTINNLALAINTINVDIAUNTE 3(3-0-6)
(Biological System and Activities of Microorganisms)

nsneasdn il 2(2-0-4)
(General Aquaculture)

JuEnsLoeed 3(3-0-6)
(Introduction to Forestry)

nseuinEnIngInsuaYAIndey 3(3-0-6)
(Resources and Environmental Conservation)
FneazANaInrangeutasU Ll 3(2-3-6)
(Biology and Diversity of Forest Insects)

n13sUsuUgaTuglivn 3(3-0-6)
(Forest Tree Improvement)

5o tesiurasiiy 3(2-3-6)
(Introductory Plant Physiology)

suouiimamnzdoaiododiv 3(1-6-4)
(Methodology in Plant Tissue Culture)

USuaiasziviaeil 2(2-0-4)
(Chemical Quantitative Analysis)

UURNITUSIAAATIEAINIAL 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Mudanguluiiugaans 2(2-0-6)
(English in Genetics Context)

WugAansuywd 3(3-0-6)

(Human Genetics)
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01416422

01416423

01416455

01416461

01416483

01416490**

01416496

01416498

01418222

01422422

01422425

01424381

01425382

01425423

01444311

“*5183UTUUT

Wugean sy 3(3-0-6)
(Plant Genetics)

Wugenansdnd 3(3-0-6)
(Animal Genetics)

N1sRaUAUIsiaAIULATER uTERULIANE 3(3-0-6)
(Molecular Aspects of the Stress Response)

I NTIAONN N DT 3(1-6-5)
(Computational biology)

Nugiwine? 3(3-0-6)
(Genetic toxicology)

anAafne 6
(Co-operative Education)

Fesamigneiugaans 3(3-0-6)
(Selected Topics in Genetics)

ARG 1-3
(Special Problems)

nsUsvgnadumedidaiienisndd 3(3-0-6)
(Internet Application for Commerce)
nslgulusunsunuiinesdvsuliassidoyaain 3(2-3-6)
(Computer programming for statistical data analysis)
NMIATIEiayameLLa 3(2-3-6)

(Statistical Analysis Using Statistical Packages)

UIAINYN 3(3-0-6)
(Ecology)
fnineuasiunndeumeilya 3(3-0-6)

(Coastal Environment and Ecology)

mﬁsiaaamﬂLLazmiﬁluvjmq%amw 3(3-0-6)
(Biodegradation and Bioremediation)

nslusinsun e lnsoudnsuTiasaune 3(3-0-6)

(Python Programming for Bioinformatics)
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01444312

01444313

01444314

01444316

01453483

(3) UMV WADNLES

nslusunsunwinsaudmsudiansaume aaujuRnig 1(0-3-2)

(Laboratory in Python Programming for Bioinformatics)

Tuganwlnseudmiudiansaune 3(3-0-6)

(Python Module for Bioinformatics)

Tuganwlnseudmiuiasaume maudianis 1(0-3-2)

(Laboratory in Python Module for Bioinformatics)

WEINITRYANITIINET 3(2-3-6)

(Biological Data Science)

TAnemans 3(3-0-6)

(Forensic Science)

AMURNYVDILAVUTZINIVN

Tatipenin 6 efn

[

ANUNINEYBIATTTEUTEI I lunangn TInemansUaidin anvivIiugaans

Y

v

USZNDUMILLAT 8 NaN JANUNUNEAIN

BUANRUN 1-2 (01)  AUNEDS INYUVAUILYU

WYEAUN 3-5 (416) Mgl auiviugaans

o U dl = % gj =
LAYAAUN 6 NUNEDS TEAUIUY

BUAIFUN 7 TAnunaneseseluil

o N O AN

9

IValN
WERY N
WERY N
IValIAN
IValIAN
WENY N
WERY N
WNEde N

YYD N

a

dl wml‘dmmuuamuaﬂmmamwuﬁmam

sAmnituguinlumeitugmans

[ 1
a oA & o 6 A

WIPNUFIVRIENTIN-Uwe dnd WY

a

EpKi| WWUS?T’]EW]TUENL‘U&&

2

a

iy

e

e

g
naavIiugAanslaLana
nAUI I TAUNA
nauAvIugAansUsERINT LAY USHIN
nauAvugmansAanden

nau

TU’WLiE]\‘iLQW']”W’]Q GSGIY ﬁﬁUﬂ?WLﬁ‘t‘} wazlATIu

WYARUN 8 uneis ansuIn tunsiagngy
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3.1.4 LEAIENUNITANE

N 1 Aransanen 1

01416311
01416312
01420113
01420117
01424111
01424112
01999111

N 1 AransAnen 2

01403111
01403112
01416451
01417111
01420114
01420118
01175xxx

3.1.4.1 feg1awkuUNISANNlllAanSsuanAaANWN

ANNUgAENS 3(3-0-6)
WugeansugUmAnIs 1(0-3-2)
Ufusn1sWEnd | 1(0-3-2)
MAndfiugu | 2(2-0-4)
NANTIINY 3(3-0-6)
FINeINIAUHURNT 1(0-3-2)
ATEANSUUNLRY 2(2-0-4)
Fnwing 3(--)
el 16( --)

wniivialy 3(3-0-6)
UFtRnsiaiivily 1(0-3-2)
WugAansvewanseauliang 3(3-0-6)
WARAGE | 3(3-0-6)
URURNSHENS Il 1(0-3-2)
AAndfug | 2(2-0-4)
NINTTUNAANY 1(0-2-1)
FNANYTENA 1 AW 3(--)
334 17 --)

25

IUMILAN (YU.U55818-90. U URNT-va.Anw1nunuLes)

IR (33.U55e78-30. U URNT- YU Anwimenie )



U9 2 nansAned 1 TUNEAe (.05 v UJURNMT- v Anwimenuie )

01401114 wanueansly 3(2-3-6)
01403221 \PIBUNIE 3(3-0-6)
01403222 UFuRn1sAldun3e 1(0-3-2)
01416441 ftugransvoneadidosdu 3(2-3-6)
01417112 uaaAaa Il 3(3-0-6)
FFnwiily 3(--)

Andnwvily nduaszauvtemans 3(--)

574 19( --)

I 2 nmansineii 2 TUNILAN (B3.U55818-90. UJURNT-vu. Anw19enuLe)
01416259 Wugransluanaufufng 1(0-3-2)
01416453 ﬁuqmamﬁmaqaﬁaﬁu 3(3-0-6)
01419211 237yl 3(3-0-6)
01419214 aga%ﬁwmﬁugmmﬂﬂﬁﬁami 1(0-3-2)
01422111 nanans 3(3-0-6)
01423113 Fmineily 3(2-3-6)
FNNANYTENA 1 AW 3(--)

59 17( --)
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U9 3 nAMsAnn 1 TR (0.U55818- v UJURMT- v Anwimenuie )

01402311 Fuadl | 2(2-0-4)

01402312 U uRn1s¥adl | 1(0-3-2)

01416456 FIFnTsY | 3(3-0-6)

01416458 WugIAmNssuuuRng 1(0-3-2)

01416481 TugMansuagIinmuInTg 3(3-0-6)

01422431 AnANINAIINEN 3(3-0-6)

A@nwThly nguansvegiilan 2( --)

A TAUNA/ABUNUADS 10 --)

I nanzLaen 3( .- )

33 190 --)

Uit 3 AMansAneii 2 TUNILAN (B.U55818-90.UJURNT-vu.Anw1nenuLe)

01402313 Fuadl |l 3(3-0-6)

01416454 Fransaumeiodu 3(2-3-6)

01416457 Fuuuaziedosmensfiiue 3(2-3-6)

01416471 ftugmaniUsznauarUiandowi 3(3-0-6)

1w eneUsEnd 1 a1w) 3(--)

I nANILEIN 3(--)

33 18( --)

Uit 4 mansAnedl 1 IUNILAn (B.U55818-90.UJURNT-vu.Anw1nenuLe)

AnFnuinly nguanszmansuwisiusznaunis 3(--)

Adnwvialy nduasewaiedlneuazwailiadlan 3(--)

I nANILEIN 5(--)

I wGONES 3(--)

334 1a( --)

Uit 4 aamsAnedi 2 TUNILAn (¥.U55818-90.UJURNT-vu.Anw1nenuLe)
01416497 GHEUTY 1

01416499 lAsesuiugeAnans 3(0-9-5)

I nanzLan 3(--)

I WAONLES 3(--)

53 10 --)
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Uit 1 mansAnend 1
01416311
01416312
01420113
01420117
01424111
01424112
01999111

Ui 1anamsinedi 2
01403111
01403112
01416451
01417111
01420114
01420118
01175xxx

3.1.4.2 F9g1HUNITANIMILADNLSYUANNANEN

IUMILAN (Y3.U55818-90. U URNT-vaL.Anw1nunuLes)

VANIUGAENS 3(3-0-6)
WugeansugUumAnIs 1(0-3-2)
URURNHEN | 1(0-3-2)
MAndfiugu | 2(2-0-4)
NANTIING 3(3-0-6)
I 1AURURNT 1(0-3-2)
ANANTL VIR UAY 2(2-0-4)
vy 3(--)
ety 16( --)

IUMILAN (YU.U55818-90. U URNT-vUL.AN198n1Le9)

wniivialy 3(3-0-6)
UjtRnsaiivialy 1(0-3-2)
Wugransveranseauliang 3(3-0-6)
WARAH | 3(3-0-6)
URURNSHENS Il 1(0-3-2)
Andiug I 2(2-0-4)
NINTTUNAANY 1(0-2-1)
FNA1wenUsend 1 a1w 3(--)
334 17(--)
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Ui 2 anansfnen 1 IuUmeRn (¥3.U55e78-30. U] 0RNT- YU Anwimenie )

01401114 wanueansly 3(2-3-6)
01403221 \PIBUNIE 3(3-0-6)
01403222 UFuRn1sANdun3e 1(0-3-2)
01416441 fugmansvoneadidosdu 3(2-3-6)
01417112 uaaRaa Il 3(3-0-6)
FFnwiily 3(--)

Andnwvily nduaszauvEemans 3( --)

534 190 --)

Uit 2 mansAnendl 2 INUNLILAR (FU.U55818-90.UJURNT-vU. ANI9n1Le4)
01416259 Wugransluanaufifnig 1(0-3-2)
01416453 ﬁuﬁqmamﬁmaqaﬁmﬁu 3(3-0-6)
01419211 9287yl 3(3-0-6)
01419214 aga%ﬁwmﬁugmmﬂﬂﬁﬁami 1(0-3-2)
01422111 Nanans 3(3-0-6)
01423113 Fnineily 3(2-3-6)
FUNNANYTENA 1 AW 3(--)

I dentas 3(--)

534 20( --)
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Un 3 arAnsAnen 1 Ui (¥3.U55e78-30. U URNT- YU Anyimeniuie )

01402311 Fuadl | 2(2-0-4)
01402312 UuRn1s¥adl | 1(0-3-2)
01416456 gIFnTsY | 3(3-0-6)
01416458 WugIrnssuuuRng 1(0-3-2)
01416481 TugMansuagIinuInIg 3(3-0-6)
01422431 ADANITIINYT 3(3-0-6)
A@nwvhly nguanszegiilan 2( --)
AN TAUNA/ADUN NN DT 1(--)
I nanzLaen 3( .- )
3 190 --)
Ut 3 nmamsfnend 2 IIUMILAN (YU.U55818-90.UJURNT-vU.AN198n1Le9)
01402313 e Il 3(3-0-6)
01416454 Foansaumeidosiu 3(2-3-6)
01416457 FluuiazedeneniBue 3(2-3-6)
01416471 ftugemaniUsznauarUiandowi 3(3-0-6)
FUNNANYTENA 1 AW 3(--)
AanIzLa0N 3(--)
534 18( --)
Uit 4 mansAnendl 1 INUNLILAR (F3.U55818-930.UJURNT-vU. ANw19enuLe9)
01416497 duuun 1
01416499 lAssnuiugAans 3(0-9-5)
A@nwhly nguanszmanswisiusznounns 3(--)
A@nuvihly nguansgwailiedinsuaznaiiiodlan 3( --)
anIzLaen 2(--)
A dentas 3(--)
573 15( -- )
Uit 4 mansAnend 2 TUMIEAN (YU.U55818-90. U URNT-vaL.AnwneniuLes)
01416490 auniafny) 6
594 6
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01416259*

01416311

01416312

3.1.5. A195UE38IUN

3.1.5.1 dniidusiaivveméngns

eI lunangns

Wugenansanaufuinms 1(0-3-2)
(Laboratory in Molecular Genetics)

Anudaeafglunsviguinismaiugmansluana nsldgunsalmaiugemans
luana asedivaznseseuansailulfiinsmetugmansluana nslasey
AN TLaTUSIN e IRawemeISeadianlnslvsdauazaUalnslilames nsadn
ABueandailTin menenunaUfoRnig

Molecular Genetics laboratory safety. Use of Molecular Genetics equipment.
Chemicals and chemical preparation in Molecular Genetics laboratory. Analysis of
DNA quality and quantity using agarose gel electrophoresis and spectrophotometry.
DNA extraction from organisms. Reporting laboratory result.
aNWUgANEnNS 3(3-0-6)
(Principles of Genetics)

waduazeosuniuadiifentostuiusmans msdeveniugnssusenialulnda
wazluleTa wdnmssenesiugnssuvatunatangaNi1aziiy nMeve1evedng
WA @15RUGNTIN N13TNa0aYNTToULTY N1TVINNUYBIEULAZNTAIUANTINTY
yaagukarlasluloy WugaansUSuauwassyuIng WugnIsuuentadua ugaans
FunIg

Cell and organelles related to genetics. Genetic inheritance during mitosis
and meiosis. Mendelian inheritance and probability. The extension of Mendelian
laws. Genetic materials, replications and repair. Function and regulation. Gene
and chromosome mutations. Quantitative and population genetics. Extranuclear
inheritance. Evolutionary genetics.
WugeansugURnIs 1(0-3-2)
(Laboratory in Genetics)
iideaiuuninion : 01416311 Wiondeuiiu

U iRnsédwsuinminiugmans

Laboratory for Principles of Genetics.

*s1eg39 T alual
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01416313  mwdanguluiiugaans 2(2-0-6)
(English in Genetics Context)

NTUTIOBUAZOAUTIBUNAL U1 AINBUAT FNTINISINY LAZLONET
Anmsmainsmans Mieadesiviviugmansiilofmunyinugmman wuAtanlid
mnumfeslunsuteduislughunmsussneuenin wasAnudondinsdaasendouly
puARUlng

Lectures and discussion about articles, news, movies, textbooks, and
scientific documents related to genetics to develop English skills for students
and prepare them for competitions, both in the future works, and higher level of
study after AEC starts in the near future.

01416421  sugmansuywd 3(3-0-6)
(Human Genetics)
iigoaSeuudeu : 01416311

N3ENENDANUGN I TUUVBINYWENUNANIULAS Mﬁ'}ﬁ‘fmazwqamimmﬁuuaz
Taslulon awnamevinlviduiiaund 3Bnsitads mstdauazmslisinwiiendu
lsAneiugnIsukan1sUsEEndauiiugAanssuylulag sugmansluang Wug

maniueaead Wugmandiuupss uafivuesdanndondouyud WugmaniUszins
waymsTiannnsiiteradilaiusaansuyud
Mendelian heredity in human. Function and behavior of genes and
chromosomes. Diagnosis. Therapy and genetic counseling of inherited diseases.
Applications of immunology. Molecular genetics. Cytogenetics. Cancer.
Environmental hazards. Population and evolutionary in understanding human

genetics.
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01416422

01416423

Wugeansiy 3(3-0-6)
(Plant Genetics)
IpfidesSouanteu : 01416311

wAafuguesiusmansirluszduliana nseuaunsLansenvesdy
N13ATILNT UL VIR SILNLUAS lUgaR LA N15aeNARLINT TN NS lElvnan Ty
nsLaSyiu MsvsusndnuagmakazszuUNTAUTUSYesiY FBnsmaaeilily
nsAnwiugnssuvasityluszauliana

Basic concepts of plant genetics at the molecular level and its applications.
Regulation of gene expression. Genomic analysis of organellar DNA. Cytoplasmic
inheritance. Plant development. Sex determination. Reproduction and breeding
systems. Experimental approaches in plant genetic studies at the molecular
level.
Wugmansdnd 3(3-0-6)
(Animal Genetics)

ANfesyuLINeY : 01416311 visansaunu

(%
=1

HuFIUNTEIENoAINwMENIUgNTTULazN1sUsEYnAe lglunsUSuU i LG

o

3 aa L 4 ~ [ (%
dnd abfuaziugmansussrnsussendlilunmsnunuvaasaniugwasysuls

[y [y [y

g MugnIsuvesdnvarAun uazdnvar Ui dnvarnadulsauseinludn

9 9

EN

(%

e dnwaigsnuniulsa nsldanenslmiquumadalumsiusimnssy tilenns
Usuuzanmadeados

Fundamental of genetics and application in animal improvement. Statistical
procedures. population genetics application for breeding. estimation of breeding
value, heritability etc. Qualitative and quantitative genetics. Genetic basis of
some animal diseases and disease resistance. The application of new

biotechnologies such as genetic engineering in animal husbandry.
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01416441

01416451

ftugmanivensadidesiu 3(2-3-6)
(Introduction to Cytogenetics )
AriidioaFounnden : 01416312 viondouty

I uasngAnTsurewadiisafunisaienendnunzedaldin A
wsumulumbheugnssy TaslileuuasnafiAnturosnunsmaiugnssd fanins

SAaa

Y9eFWTIN NMIUszenmianumvalluldm U sLImgLaznI SN YR sIiIuNIS

v 6 v 6 a

Uudgeiusfiauasdet wadadesiuluiesufiRmslunisfinuitusmansioad

Cell biology and behavior related to inheritance. Variation in genetic
material and the effect on expression and as well as evolution of organism.
Application of genetics in medicine, agriculture. Plant and animal breeding.
Laboratory techniques in cytogenetics.
WugFansvadganTeRuliana 3(3-0-6)
(Molecular Cell Genetics)
ApriidioaFeusnieu : 01424111

nmsdnesrUsenevvesdlunmeluwas  MsiassRdulElaYNISLAAIDRNUR Y
mMsmuaunsiwediusiu  lassaisuagnihfiveseeduniuad  lasasveaad
warmsindeul Imaa%’NLLawﬂ’lﬁﬂmLéaﬁmmaéuazmﬁu%é NILUIUNITIVAS
dypunelugad nalnmugunsudasad  msadydulauaznisiauveseadiiie
limthillamy wagastharusitldinesuenanuideiiisadedusmununsnssm
NSWNNg wazrdaandoy

Organization of cellular genomes. DNA replication and gene expression.
Regulation of protein function. Structure and function of organelles. Cytoskeleton
and movement. Structure and function of cell membrane and cell wall. Cell
signaling. Regulation of cell cycle. Cell proliferation in development and
differentiation. Applying knowledge learned in class to explain research articles in

agricultural science. Medical science and environmental science.
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01416453  ugenanslanaidoiu 3(3-0-6)

(Introductory Molecular Genetics)
Fdidesduunndeon : 01416311

Tassadauagvthilvesansitugnssy Tassaavesiidue nalnsduiwaduaysgsu
TuanaduiAgafumaiiudewesiidue msnufmiulnivesasiugnssy manae
g NsteuuYLAdue NMsaonsitd miLLUaiﬁaLLaziamﬁ”’qmimuqﬂu%umawi'NG]
wignil mseAUseEuimiluinensaneni

Introduction to the structure and function of the genetic material. Structure
of DNA and the cellular and molecular mechanism underlying DNA replication,
recombination, mutation, DNA repair, transcription, translation and their
regulations. The recent development in this area will be discussed.

01416454  Fransaummbesdu 3(2-3-6)

(Introduction to Bioinformatics)
Aiidesduunnden ; 01416311

grudeyamsdniner msrududeya mslilusunsunoufiumediiiensiinse
avudamalelnalazarsunsaesiilu malSeuiisuaiuiindlonauazaiiunsa
avfilu MsviunugRaull mevhuelasiaiesensiduenaslusiu wagn1siase
Aluw

Biological database. Information retrieval from database. Nucleotide and
amino acid sequence analysis. Sequence alignment. Phylogenetic analysis. RNA

and protein structure prediction and Genome analysis.
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01416455

01416456

N1sRBUAUBIREAIULATERAbUSEAULLLANA 3(3-0-6)
(Molecular Aspects of the Stress Responses)
FiideaFuuniriou : 01416311

(Y

nalnmssudsdygunielueas Jadeiineitoaiuanuasen n1saiuAy

<

IS o = = & 1
nsLaneenIBsduLarnsYnuuellsiy anudsmenigluwaaswdunaain

a &

ANUASER NTEUIUMITaNsivlianailudunsedewad s1jTiusuaznalnnig
fown mannuditldinesuienamAfeiiieatedusunumsnssy naunnd wa
daundou

Mechanisms of cell signaling. Stress-related factors. Regulation of gene
expression and protein function. Stress-induced cellular damage. Cellular
detoxification of toxic molecules. Antibiotics and mechanism of antibiotic
resistance. Applying knowledge learned in class to explain research articles in
agricultural science, medical science and environmental science.
WUFIAINTTY | 3(3-0-6)
(Genetic Engineering I)
fidosSounnou : 01416311

weadianstraudy Mduening msssnaeukaiiaszituiilrauld ms
psaeuUaduIUaTIETBIIndlauueIs Ty MaiuUTinadiduelas fisegnlswed
walsanseeuluivuazdnd mandnlusiudronduuud mslaseinifivesdy
msuflvdlunazorfiiuedumefifloisud w3esmnefdue msUszandling
NINYAT PRAINNTIU Msunns Awanden wazauUaensennedinim

Gene cloning technique. DNA vectors. Detection and analysis of cloned
genes. DNA amplification by polymerase chain reaction. Gene transformation in
plants and animals. Recombinant protein production. Gene function analysis.
Genome editing and RNA interference. DNA markers. Applications in agriculture,

industry, medicine, environment and biosafety.
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01416457*  FTULLALIATDININENIILE LD 3(2-3-6)

01416458

(Genome and DNA Markers)
SufideeSeuNinou : 01416311

v a

Fuwvasiinuardnd msdesedluy msatafidueuazndnnisimalulunng
aufafufidue walalsvslawtuuasiidons vénveanismuensdibule
wdowiane Aduedliisleuilaiunasdlifigoriiduiiugu navssandliuae
nsfinnsaundenldindemng

Plant and animal genomes. Genome analysis. Extraction of DNA and
general principles for handling DNA. Hybridization and PCR techniques. Principles
of DNA markers. Hybridization based and PCR-based DNA markers. Applications
and consideration for choosing markers.

NUFIFINTTUUNURNS 1(0-3-2)
(Laboratory in Genetic Engineering)

Fiideaiuunnniou : 01416456 Wioneuiiu
nsafnRdwenaalusuniSeuaiiy nsatanaalin Msnsivdouway
3meﬁﬁLﬁuLaL%ﬂU§m1mLLa3ﬂﬁuﬂﬂw NsanARBUDNLIARENILTE NMTAARALOULDAIE
wuleddnsimnzuazideumiduie nsuaresudy msnsrdeuLazieT S ueans

was M3vUFATe e mevhusuiiouluddadung

Isolation of total DNA from bacteria and plant. Plasmid extraction.
Detection and analysis of DNA in qualitative and quantitative. DNA extraction
from agarose gel. Restriction endonuclease digestion and DNA ligation. DNA
transformation. Detection and analysis of transformants. PCR reaction. Restriction

endonuclease map.

“*5183UTUUT
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01416461

01416471

PPN UTIPDUNINOF 3(1-6-5)
(Computational biology)
AriidioaFousnne : 01424111 vdo 01416311

nénnsdesiuieniuiinedmeniomes fhveiugu Tumsideulusunsu
ABLTIABS NSINTSHarInNUTaYaNeTinen n1sulLawetoyan1aTIine,
nsoenuuulUsunsuiieTiesgitoyansdrinendesiu malnmgideyadrinema
a0f TUSLNTNABUNILADTLAZNITIATIZRNMANEN TN 1ATI9189N19T7INGN
ANUANTUSIITINUINS ToyamuraINuaen TN Az ineingl wavdoua
Todingd

Basic concepts in computational biology. Basic skills in computer
programming. Biological data manipulation and storage. Biological data
presentation. Introduction to biological program design. Statistical analysis of
biological data. Computational programs and analyses of biological images,
biological networks, phylogenetic relationships, biodiversity and ecological data,
and omics data.
ftugenaniUszenng wasUantowu 3(3-0-6)
(Introduction to Population and Quantitative Genetics)
Fiideaiuuniriou : 01416311

Uszrnsauna nsiasullaseaiveneada nawaniuguuuliduiugnsu
lneBnSnavesduvanss AUATIEARITENINNATENIF SNIIRUEINTIN SnYaEUgNTTY
wumstlead msfigatilsznnsaunalasliiadosuneluiana

Equilibrium population. Changes in allele frequency. Non-random mating.
Genetics by polygenic effects. Resemblance between relatives. Heritability.
Threshold characters and testing of population equilibrium using molecular

markers.
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01416481  fugAanswazITALING 3(3-0-6)
Genetics and Evolution
fidosSounneu : 01416311
UsgifnnudunnveamsldiugaansfnudTmunnisuagnguiddmuinis
LS UAR U TAINS WRRNTTRILINNSSER RN YA 1E8NNTITRILINNTIER
vilauargennuiln MInaHaUNTEUNNMTITaMssERuminivie sefuviauay
seauanIvile winn1saldAglumadinmnis
History of genetics in evolution and evolutionary theory. Driving forces of
evolution. Microevolutionary concepts. Principles of macroevolution. Intrigrating
micro-and macroevolutionary process. key events in evolution.
01416483  siugiwInel 3(3-0-6)
(Genetic toxicology)
fidosSounniou : 01416311
nalnnisiinfie MsUsedudnsndes asfiviiviliAanisnans nansevuves
asfivrowad wazeledz nsvageuauduiiy a1siuity nsUszendldasiivaeg
nsldgudeya way Toxicogenomics
Toxin mechanism. Risk assessment. Mutagens and toxins. Effect of toxins in
cell and organ. toxicity assay. application and toxicogenomics.
01416490**  @uiafn®) 6
(Cooperative Education)
nsuftRndludnungntdnauiingm mulassnuiildduseumnenasaaums
INNNTIBNULALNITUEUD
On the job training as a temporary employee according to the assigned
project including report and presentation.
01416496  Fovamignewugeans 3(3-0-6)
(Selected Topics in Genetics)
dideaduunnden ; 01416311
vdefihaulameiugmant sdedeavdeululuudaznians@inw
Interesting topics in genetics. Topics are subjected to change in each
semester.
**51e39UT U
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01416497

01416498

01416499

01416101

Aunu 1
(Seminar)

a

msﬁ'u,auaLLazaﬁﬂm&JﬁﬁaﬁmaﬂwNﬁuﬁqmamﬂuizé’wmﬁyﬂﬁ

Presentation and discussion on current interesting topics in genetics at the
bachelor degree.
Ugymiiiey 1-3
(Special Problems)

nsAnwduaiIsiugmanssziulBunes waziseussadouluseny

Study and research in genetics at the bachelor degree level and compile
into a written report.
lAsaInuNugeNans 3(0-9-5)
(Genetic Project)

nsAuATIMsiugmans Mytawdeiauelasiniside mvinide msdeu
FIBNUNINGIANENT N1FATUNALATINTITY kaNITHLENINaNUIVINIG

Research in genetics. Proposal development. Research experiment.

Scientific report writing. Research project conclusion. Academic presentation.

FI8IIUINT
fiugenanslude 3(3-0-6)
(Genetics in Media)
maiaueiugmaniludeansisue mItevendeyamaiugnssy fugnssuuas
ALANGITEIIYARE MSRTIRTigatiyAne MIasdsliTindauUsiusnasy Wug
ATERSAUAYNIN
Genetics presentation in public media. Inheritance of genetic materials.

Genetics and individual differences. Proof of identity. Creation of genetically

modified organisms. Genetics and health.
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01416125

01416411%*

N194935YV0NTY karNugAIERS YRy 3(3-0-6)
(Human embryonic development and genetics)

nslsaueshseu Tnssad ezt fivened Weide wareTusiiedostiu
FEUURNE V83U BY Al 0151010 BULAZNILAAI08NTBIBY NMIAIUANNIS
uansoenvesBuliieadesiunsiesagmsinnvessideu mstenenyaiugnsy
MyAneiiuglse R MsUssiiuanudssiiAndnuasinund iesanmsdieven
maiugnssy WugmaniUszrins Ussnsauganainguesensa-lilidsn naannisi
Ussrnnsidudusmeandniiuutios augaseninimsnatefiunsdnidon

Embryonic development. Structures and functions of cells, tissues and
organs in human systems. DNA, RNA, gene and gene expression. Embryogenesis
and developmental regulation of gene expression. Principle of pedigree analysis.
Inheritance patterns occurrence, recurrence risk determination. Population
genetics. Hardy-Weinberg law. Founder effects. Mutation-selection equilibrium.
Wugmansiudeny 3(3-0-6)
(Genetics and Society)

waduardin lassaiauazvihivesasiusnssy n1snaty MsuUsead ngues
LU LNAKAZNIIAMUALIA dnyaskasstnevananuaeluuyue Nugaansuag
we ANy Wugmansduylulad WugmansusennsuasnsiaeiiugUse i
wAlulagTin niagiugInINgsy NUgAERsTUAMAINTIR fugAansiunIsausny
nslimUSnwmImMeuiugenans dumesnd

Cell and life. Genetic structure and function. Mutation. Cell division.
Mendel’s law. Sex and sex determination systems. Human traits and their
inheritance. Genetics and behavior. Immunological genetics. Population genetics
and pedigree analysis. Biotechnology and genetic engineering. Improvement of
the quality of life including genetic conservation. Genetic counseling and gene

therapy.

“*5183UTUUT
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01002111

01002331

01003471

3.1.5.2 swAnidusiaivuenvdngms
Ingneansuazinaluladaudnd 3(3-0-6)
(Animal Science and Technology)
AUEFRveINISKARSR IALdUR LS UNTINYRsaYA LY nENINeImansway
walulaBnsudndes nsdamsrhsunazaninuindon nanantulguLazHanSaTN
dnd MIna1nUadnd wunlidunsuandniluawian
Importance of animal production. Relationship to other agricultural
production sectors. Science and technology in animal production. Farm
management and the environment. Primary products and animal products.
Livestock marketing. Future trend of animal production.
nsUSUUTIRUGEn 3(3-0-6)
(Animal Breeding)
Anfideaduunnrion : 01402311 uay 01422111
Haduiisiavinarenandnvosdniiuviaiag vdnnslunsuiuseiug
Mseevendnugsneg Matugnssl insAnyuenaniud
Review of mathematics. Statistics and genetics for animals breeding.
Influences of genetic and environment on phenotype. Estimation of repeatability.
Heritability and genetic correlation. Selection and mating system for genetic
improvement of livestock. Field trip included.
NANNFUTUUTINUGNY 3(3-0-6)
(Principles of Plant Breeding)
IpfidesSountew: 01416311
vanuazAsnslunsusuussiudity Taeinauiusdndoniusuaisnmsdue
ialdlunsuiulseiusive

An introduction to plant breeding with emphasis on genetic and

cytogenetical principles used in crop improvement.

42



01004211

01007472

01015231

01051312

AN IPFRTATULAS 3(2-2-5)
(Insect Science)
Fiideaiuunnrou : 01424111

I FUFIUINGT WITTIALAZNIIHAIUT @353MeT TIFINe ITuung
WAZAINVAINYANE NMSIANLINNY NMTAURIBENT NITNUSNYIEZNITTILUNUNES
NANNTATUALLIAS

Insect biology; morphology. Life cycle and development. Physiology.

Ecology. Evolution and diversity; insect classification. Collection. Preservation and
identification. Principles of insect control.
wdnMIsAsLieide 3(3-0-6)
(Principles of Plant Tissue Culture)
Fdideaduunnden : 01007371 uay 01401351

wadiauazUselomivoinsmzdoaiedofinasugi

Technique and usefulness of economic plant tissue culture.
Inemansiaznaluladauivls 2(2-0-4)

(Crop Science and Technology)

v '
A a o a

AnudAguesialideszuuinavedlan nsduunLazaeNYy dunl
@351 MsuAaTugkarn1sUTuUTIiugiavann1snzUgnuas inAINe N HEn
JTUUNNSURNILALNSIANTT 3‘1/18’]ﬂ’1§LLaSLVlﬂIuIagLuéﬂﬁuﬁ:ﬁmﬂﬁﬂgﬁﬂ

Significances of field crop to global ecosystem. Classification and center of
origin. Production physiology. Crop improvement. Cultural practices and
production ecology. Cropping system and management. Seed science and
technology of economic crops.

LUVTINNHALAINTIUVDIRAUNTE 3(3-0-6)
(Biological System and Activities of Microorganisms)
%wﬁéfaal,%‘aumdau : 01419211 wag 01419214
é’mjm%mé’ﬂwmuawwmﬁﬂﬁmngLLazﬂﬁiLaUImsuaﬂag?iuﬁéqmamnﬁuﬁ'
dfy drulszneuveaead Lavansiusnssy seuuleules] nihfuasndanuiifeates
AUNTZUIUNITTININ

Morphology. Characteristics. Classification and growth of important

industrial microorganism. Cell composition and genetic material. Enzyme system.

Function and energy related to bioprocess.
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01251101

01301111

01301201

[
& o

nMsneResda il 2(2-0-4)
(General Aquaculture)

UsefRnaissdnith anudiiludefumamesissauasdniihdug msass
va msldde nsliewns uasdgmiliieatestumameiosdn i

History of aquaculture. General information on breeding and cultivation of
fishes and other aquatic animals including pond construction. Fertilization.
Feeding and related problems.
eandibesdu 3(3-0-6)
(Introduction to Forestry)

ANTIVBMINENTETIUTIRUAL AINFoL NNt liiuazn1sulsl wundn
fugnilunsdansnineinsialsd msdamsiuiioysny Yiasugia wagthyueu nsld
Uszlpatiandr nmsdssanduiudiazduasulill vwidsuaznsiauninlil msuims
nsnensUa e

Overview of natural resources and environment. Forest resources and
forestry. Basic concepts of forest resource management. Management of
protected areas, economic forest, and community forest. Forest utilization.
Public relations and extension for forest resources. Forest research and
development. Forest resource administration.

MseuinEnIneInsuardsndon 3(3-0-6)
(Resources and Environmental Conservation)

WnAn uazmdnNIeLINMNYINTUALALINGONAUETINIR LAz Tt
Fu puduiussemiam$nensiussuusssund Jaymnsiansuaznsliusslowd
wanszyunMsliingmansuasaluladsoninensuardunndon msewiny
n3wensAunndontunsiauiasusiavesssme

Concepts and principles of resources and environmental conservation both
natural and man-made resources. Relationship among resources within natural
ecosystem. Problems of management and utilization. Science and technology

affected to resources and environment. Resource and environmental

conservation and economic development.
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01302461 T I mazAURaINUaIvaskIasU L 3(2-3-6)
(Biology and Diversity of Forest Insects)

mednia @35 maiulawarnmsiamnvemuaslsl Jadedanindon
WOANTIN NMFTANINAVLLAETIANINT ANUVAINTaNELaENITaRSNY Anuduius
syviausaatlsl iy uazdanndon msmuauaznsliusglond nssuT uas
msivsnuuacild SnnsAnwuenaniud

Anatomy, physiology, growth and development of forest insects.
Environmental factors. Behavior. Systematics and evolution. Diversity and
conservation. Relationship among forest insects, plants, and environment.
Control and utilization. Collection and preservation of forest insects.

Field trip required.
01306422  msUfuUgaiuglith 3(3-0-6)
(Forest Tree Improvement)

Use iR e vdnuazuwifalun1suTuuseiuglivn nssuiunsysuuseiugldon
msdamsunasdnlinanm uaznsnanndlsiiuiuussiugudn dnsgauuen
aonuil

History, definition, principles and concepts in forest tree improvement.
Process of forest tree improvement. Management of classified seed sources and
production of genetically improved materials. Field trip required.

01401114  wgnueansvialy 3(2-3-6)
(General Botany)

anuihluRefudugInet meiniaine @3vinen dningr msdn
nIanguaeIianis mMslduselesianiiy

General principles of plant morphology. Anatomy. Physiology. Ecology.
Classification and evolution. Uses of plants.

01401351  sasinendosduresiiy 3(2-3-6)
Introductory Plant Physiology
%wﬁﬁmﬁaumdau :01401114 wag 01403221
arufidesiunmeaisinevesiinifeadesiunnfuluagnisiaie wunuoady
Aruduiitusvoatnfuiie uars1e1ms
Basic knowledge in plant physiology: growth and development.

Metabolism. Plant-water relations and mineral nutrition.
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01401473

01402311

01402312

sudouiimamnzdoaiododiy 3(1-6-5)
(Methodology in Plant Tissue Culture)
fidosSounneu : 01401351

ninnsuarisnsuftRvesmsimnzidsasad edeuaveTueiiy

Principle and methodology in plant cell. Tissue and organ culture.
Fuadl | 2(2-0-4)
(Biochemistry 1)
Fdideaduunnden ; 01403221 %i3e 01403223 wioiSuunseufu

waduazesUsnavvouwad Inswaswasntihflvesiiunsruaunsmed el
wad ansavanetilvles Tasadne audh wihiivesansTulawmsy Tusiu nsailanddn
ann wouleyl uaglaouleyl uagnisuszend

Cells and cell components. structure and functions of water in cellular
biochemical processes. Buffer solutions. Structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes, and
applications.
U URN1sTwad | 1(0-3-2)
(Laboratory in Biochemistry |)
fidosSounniou: 01402301, 01402311 ieiSsunseuiiu

UftRnsiTesiovuaztimed anlnslnlawed nmsdasddassaiievesd
lana audinianienmwasedl kagnsnszvidluana Aanssueulesy wellelas
1NN

Laboratory on ph and buffer. Spectrophotometry. Biomolecular modeling.
Physical and chemical properties and analysis of biomolecules. Enzyme activity.

Chromatography techniques.

46



01402313

01403111

01403112

Fuadl I 3(3-0-6)
(Biochemistry II)
FfidosSounnnou : 01402311

sysuvIRvenaululiaznssuiseleaeule wkuedTuuasdingsau 38
nMsvibkAnNaaneLaIIFIATIERYIESTLIENE FIFLATIEIVRENTUTENOUNTNY
Faazn1s AuATIERMIBAT N1SIAITUTEIREMBLAZNNTAIUANNTTHANIENTOIB LY
Tnsuaslon

Nature of enzyme and enzyme catalysis. Metabolism and bioenergetics.
Biomolecular degradation and biosynthesis pathways. Biosynthesis of high energy
compounds and photosynthesis. DNA sequencing and control of gene expression
in prokaryotes.

il 3(3-0-6)
(General Chemistry)

PrnBNLALlATIASINBYAOY STUUNRoRN Wuseall UAseNATl wid v0umad
YOI ANTAZANY QuUNarIans saunamaniall aunawndl Sianivsladuasnisuanda
Julosou nsauaziua aunaveslossy

Atoms and atomic structures. Periodic system. Chemical bonds. Chemical
reactions. Gases. Liquids. Solids. Solutions. Thermodynamics. Chemical kinetics.
Chemical equilibria. Electrolytes and their ionization. Acids and bases. lonic
equilibria.

UftRnsadiialy 1(0-3-2)
(Laboratory in General Chemistry)
fidoaSounnou : 01403111 viiendeuiiu vde 01403119 veniouiu

%30 01403155 wyonsoudiu

UAtRNsdmiUIun 01403111 wivialy vide 01403119 waiiviludmiu
Inenmaninisunmg 3o 01403155 wililudmiuiatigramnssy

Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Sciences or 01403155 General Chemistry for Industrial
Chemistry.
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01403221

01403222

01403231

\AdBuUNIY 3(3-0-6)
(Organic Chemistry)
IfidesSouunneu : 01403111 we 01403115 vide 01403117 w3e 01403155
NOEMAALBUNIE N1sTmuNUssinnvesansusenaudunsd Ujisunaiivas
nalnvesufizen ameslewnd audivasujisevesarsuoduninlalasaisueu Loada
wlan welsuudnlalasasuou weaneged dies arsuszneuiiuea woadlan AlAU NTA
UNSY puUNUSNIABUNIE uazeliy audhvesdfia mslulawnsn nnesiilu WAy uay
nsnthaadn nsnlassasaesansusenoudunsglaedsnsaninsalnd
Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions
of aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, and amines. Properties of lipids, carbohydrates, amino acids,
proteins, and nucleic acids. Structural determination of organic compounds by
spectroscopic methods.
UfURNsALBUNIE 1(0-3-2)
(Laboratory in Organic Chemistry)
fidosSounnou : 01403221 wiiendeuiu vise 01403123 nieniou
UfuRn1sdmsuIn 01403221 wwilBunse vise 01403123 aildunsddmsu
WNYIPFRTNITUNNE
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.
USunadiasginiaad 2(2-0-4)
(Chemical Quantitative Analysis)
IfideaSouuntey : 01403111 wie 01403115 wda 01403152 w3 01403155
NANAITUAZATZUIUNITIUNTIATIZYINGLAT dfRransluselouiinszni
nguilulnadiengd meseilaeimin mdeneilasnisinmsa mslnmse
nsn-lud NMslnmsalagnisiianzneu nsmsalagnisiinasfdou nslmnses
pond vidnnsiugiuvesaninsTnlnsmiuuugandu
Principles and processes in chemical analysis. Statistics in analytical
methods. Theories in quantitative analysis. Gravimetric analysis. Titrimetric
analysis. Acid-base titrations. Precipitation titrations. Complexation titrations.

Redox titrations. Basic principles of absorption spectrophotometry.
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01403232  U{URN1sUSNARTIEINaAdl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Aniideaduuunion : 01403112 wie 01403118 way 01403231 wionsouriu
50 01403233 vi3ansounu
wiallakazU{uRN1sMAaesinseRuTINamILall
Techniques and experimental works in chemical quantitative analysis.
01417111  uAAANE | 3(3-0-6)
(Calculus 1)
alauazranudeios eyiusvesiliitulaznsUszund Adseyiusuay ms
Uszend Usiusuazn1suszend
Limits and continuity. Derivatives and applications. Differentials and
applications. Integration and applications.
01417112 wAaAdd |l 3(3-0-6)
(Calculus 1)
didosSounnneou : 01417111
sredaaudd oyiustos Uiiusuanstu aunsdseyiusyagu
Space geometry. Partial derivatives. Multiple integrals. Elementary
differential equations.
01418222  msUsggnddumesidniionisindyd 3(3-0-6)
(Internet Application for Commerce)
AnriidioaFeusndeu: 01418112 viie 01418114
mmiﬁaaﬁuﬁ'mﬁuﬁumaﬂﬁm wadauaziasosdeansudumesidn
Badlhdidu mssenuuunazmsiiannflegiiu gstauaznsmdvdludumedidn aaw
Uaonaselu dumnesiils szuugiudeyauudumesiin Wsunsuuszenduudunesiis
wazianliniiu
Introduction to the Internet. Techniques and tools for the Internet. World
Wide Web. Web site design and development. Business and commerce in the
Internet. Internet security. Database on Internet commerce. Application programs

on the Internet and World Wide Web.
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01419211  ga¥inewhly 3(3-0-6)
(General Microbiology)
IpfideaSouantew : 01424111
VANNATYING QaUnIduiianiee laseainsveuead fugnTsy Nswasey wavky
WURET N15IAYIIANY NMTUTEENANNNITINGAT 8T @RETNTTY Aauanday N3
ANTNTUFULALNITUNNE
Principles of microbiology. Groups of microorganisms. Cell structures.
Genetics. Growth and metabolism. Classification. Applications in agriculture. Food.
Industry. Environment. Public health and medical approach.
01419214 a;a%ﬁwmﬁjugmﬂfmﬂﬁﬁ’ami 1(0-3-2)
(Laboratory in Fundamental Microbiology)
fidosSounnou : 01419211 wienSeusu way 01424112
UuRn1sdmiu 01419211
Laboratory for 01419211.
01420113  U{URNHENS | 1(0-3-2)
(Laboratory in Physics 1)
fidosSounnou : 01420111 viendeuiu vide 01420117 wiendoui
UFTRnsdmsuInEndIIlY | vieTlAndfiugy |
Laboratory for General Physics | or Basic Physics I.
01420114 U{URANSWENS I 1(0-3-2)
(Laboratory in Physics )
AprfidesFeuunnou | 01420113 uay 01420112 iendeuiu vide 01420118
Nsonsoniu
UFRnsdmsuin Handvaly I vdeRAndiugu I
Laboratory for General Physics Il or Basic Physics |I.
01420117  WaAnAMugw | 2(2-0-0)
(Basic Physics 1)
naenans naranivedlva guvmamans madouiiuuueniuein

Mechanics. Fluid mechanics. Thermodynamics. Harmonic motion.
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01420118

01422111

01422422

¥

g I 2(2-0-4)

Wand
(Basic Physics II)

JufigeaSeunnfou : 01420117

¥
[ 1A ¥

i wilmdin Aduusimanladi sirumans Handgalmidess

Electricity. Magnetism. Electromagnetic waves. Optics. Introduction to
modern physics.

VGIGAR 3(3-0-6)
(Principles of Statistics)

WNAMUAAAEIRUINERR dainsumiad findnans drianisnszane &
wUsas waznsuankasmuiasduvesinusdy nsanuasiuL nMswanuasaeg
N154INUATUNF NITHINLAIEIDEN adReUNIUEMTUUTENNI LAz aRIUTEYINg
mﬁmiwﬁsﬁa;ﬂammﬁ' NTIATIZY ANULUTUTIULUUNIRED NTIATIZH NS
AROOULTLEULUUY

Concept of statistics. Measures of relative standing. Measures of center.
Measures of dispersion. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distribution. Statistical inference for one and two populations. Analysis of
frequency data. One-way analysis of variance. Simple linear regression analysis.
NMFIATIRLATRNUUUTEUUTOLAADR 3(3-0-6)
(Statistical Data System Analysis and Design)

Aniideaduuunrion : 01418112 wie 01418114

NFAUAUTZULIU iwusﬂ'a;ﬂa LUUTIBUNATIFBINTS MTIATIeikareanuy

sﬁaaﬂavﬂjﬂ N1900NLUUTIBUNALAZLHL 1159 9UNUAITILATIZNA ”a;ga fjﬁaLLazLaﬂmi
ANLHGVREGAR
System investigation. Data system. Output reports requirement. Analysis

and design of input data. Design of output reports and files. Planning of data

analysis. Manual and document of statistical data system.
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01422425  MFIATIEToLAMEuYE 3(2-2-5)
(Data Analysis Using SAS)
ApriidioaFeusnne : 01422111
wralasdu sumeunsdanistoys ossnusloviunaslaidurasiea nsvuiuny
VLA NTAATIENVBYANEDH
Introduction to SAS. Data management steps. SAS utilities and functions.
SAS procedures. Statistical analysis.
01422431  @d@ANITIINY) 3(3-0-6)
(Statistics in Biological Sciences)
iidoaSounneou : 01422111
yiarestayan1aving 35d151amede maUteuieuaaszwng n1s
‘5Lﬂiwﬁﬁi’f@gal,t,ﬂ<m§jm maaamwumawmaaﬂ‘ﬁugm unukuugouly nInaeLuy
unnmelva NMTIlATIzRnIsannesLaaduRUS Jonseialidamnsdines dull Ay
“aNNRaY
Types of biological data. Sample survey methods. Two population
comparisons. Categorical data analysis. Basic experimental designs. Nested
designs. Factorial experiments. Regression and correlation analysis.
Nonparametric statistical methods. Indices of diversity.
01423113 dnaAngwhly 3(2-3-6)
(General Zoology)
PN MeUdnd uannislunisiniunlszsinndnd uardimuinisvesden
Biology of the animals. Principles of animal classification and their
evolution.
01424111 vdNFIINY 3(3-0-6)
(Principles of Biology)
Tiluanavesdsdin 1wad waswuvueddu Wugrans Lagdannns Ay
vanvanevesyinddidin laswa ezt fivesdiuagiiv Snmineuazngingsu
Biomolecules of organisms. Cell and metabolism. Genetics and evolution.
Species diversity. Structure and function of animals and plants. Ecology and

behavior.
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01424112

01424381

01425382

101U URNNT 1(0-3-2)
(Laboratory for Biology)

AP IULINDY : 01424111 I3 8UNSaUNY

& A

UfuRnsnisldndesganssau lwaduavdiuUsenoued wad Woruwaduaznis
iwdeufivesans ulel weendruludddin Hedefivuardnd Tndnsveavaduasns
wawad nsAuiuguaymaiaTauesdddin mamanvanevesddidin uaz nainen

Laboratory for microscope. Cell and comments. Cell membrane and
transport. Enzyme and bioenergetics. Plant tissue and animal tissue. Cell cycle
and cell division. Reproduction and biodevelopment. Species diversity and
ecology.

Urnen 3(3-0-6)
(Ecology)
iidosSounnnou : 01424111

AuduTus sl TinuarAainden wuuukunsivavemdsnu Jpinsues
a3 Yadudrin nguueddsiitin dninenUszving anudiiudseninedadldinlussuy
e woAnssu TAnemseyiny uasdnafivingy In1sfnwonaniui

Relationship between living organisms and the environments. Patterns of
energy flow. Nutrient. Cycles. Limiting factor. Community. Population ecology.
Interrelationship among organism in ecosystem. Behavior. Conservation biology
and ecotoxicology. Field trip required.
fneineuazduadoumetlmea 3(3-0-6)
(Coastal Ecology and Environment)

Hadvdanndoumellivaa Awindeureilmeia Tnmineelomea 3dTn
Tussuuinaneilmaa ﬁﬂﬂﬂﬂﬁﬁ«ﬂﬂé’@ﬂﬁ&ﬁjq nsdifiny wavidefidu Usediy
dAgy

Coastal environment factors. Coastal environment. Coastal ecology. Coastal

organisms. Threats to coastal ecology and environment. Case studies and

important issues.
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01425423 mssjasaawLLasmiﬁuvjmﬂ%’smw 3(3-0-6)
(Biodegradation and Bioremediation)
N13808AANENNTININKALNITAIVANATUATEBUNISUUUSTIUA Walulagms
et mdmsuiusasiilduiivuteu nsdesaneuaznisituy msdanmaes
a1sauUNIEANA1Y N1sUsEyndAmaliaidaenluana
Biodegradation and control of conventional organic pollutants.
Bioremediation technologies for contaminated soil and groundwater.
Biodegradation and bioremediation of persistent organic compounds.
Applications of molecular techniques.
01443311 Aslusunsun v lnsouduiudransaune 3(3-0-6)
(Python Programming for Bioinformatics)
Wienlwseu anednuse 015458 fad nsdliunisgunm flandunnsadia s
Uszananauily sllavhadiuazlaunusd nsaldne
Python shell. String. Array. List. Image manipulation. Statistical functions.
Fasta and genbank file processing. Case studies.
01444312 n1slUsunsun v bnsaudmsudiansaume naufumnis 1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)
Ujuenisdmiu 01444311
Laboratory for 01444311
01444313 luganiwlnseudmsuTiasaune 3(3-0-6)
(Python Module for Bioinformatics)
fidosSounnou : 01444311
N3aIEEEIaU N1slusunsukuulaundin Bawmunnsnenluwna Msiangy
NTIATIzYRIAUTENEUNaN uNulsaszidsulodls andunus nsuszanana
wilunnsuanseenvestumslilusunsunweniiiielinsesideya
Sequence alignment. Dynamic programming. Hidden Markov Model.
Clustering. Principal Component Analysis. Self Organizing Map. Correlation. Gene
expression array file processing. Data analysis using R programming.
01444314 luganwiwsaudmiuiiasauna naujuRnis 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)
UuRnsdmsu 01444313
Laboratory for 01444313
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01444316  WIN5T0YANNTTING 1(0-3-2)
(Biological Data Science)

VANININTVeYaN19TINeT Toyalelinduazn1suszyndld Mseeniuunis

naaedlofind FBnsvneadin nmsSeuivesadoazlvsunsumdamsaumeaiions

a wa aa

Aaeiteyaledind vanUfUanalunisianisteyaledind nsinaueveyaledind
fegmsnTeiteyalelind

Principle of biological data science. Omics data and applications. Omics
research designs. statistical methods. machine learning and bioinformatics
programs for omics data analysis. best practice for managing omics data. Omics
data presentation. examples of omics data analysis.

01453483  UIneneans 3(3-0-6)
(Forensic Science)

AMUNELAZTTAILINITYOIMNIAERTNITLINNE ANUANRUSIENINTINEFEnS
nsunngiuifmans unumvesunmduasidmiifidisslunssuiunsefissu ms
duanuaauaiulaeIneAansnenIsLImg wazaalneiunissuilsne unangIunig
IeAEn

The meaning and evolution of medical science. The relationship between
medical science and law. Roles of medic al doctors and the police in judicial
administration. Investigation and inquiry by medical science. And the acceptance

of scientific evidence by the Thai court.
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