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PIINLOUTAS

Cell Biology

NantAINE

Ecology

UuRn stinaeinen

Laboratory in Ecology

NANBYNTUIGIY

Principles of Taxonomy

U URN5eUNTUIT

Laboratory in Taxonomy

4(3-3-7)

5(4-3-9)

4(3-3-7)

3(2-3-5)

3(2-3-5)

4(3-3-7)

4(3-3-7)

4(3-3-7)

1(0-2-1)

1(0-2-1)

1(0-2-1)

4(4-0-8)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)



258302

258343

258344

258345

258491

258492

258496

258497

2.2.2 A% @90

16

a35Ineniialy

General Physiology
anHugAans
Principles of Genetics
U uRmsiugemans
Laboratory in Genetics
ITuINg

Evolution

GG

Seminar
Inpdnus AUl 3
Undergraduate Thesis
annafne

Co-operative Education

ASHNUSUNT BN UIUAIUTZINA

4(4-0-8)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-2-1)

6 HUIBNA

6 MUIEAR 138

6 NUIENM

International Academic or Professional Training

Fuuliidaenin

Tnedonannednitungulanlinaseluil

NAUNGNYANENT
258321 A35IN81V0INY
Plant Physiology
258322 FugIuInen
Plant Morphology
258323 NYINIAFANTYDINY
Plant Anatomy
258325 i weaiayulng
Biology of Medicinal Plant
258421 BUNTUITIUVRINY
Plant Taxonomy
258422 QAMaARSN YN
Plant Geography
258423 WO NYANARSLATEEAT

Economic Botany

12

VEWe 318391 258496 Uag 258497 Hiseudionseiu ledv il

NUIAR

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)
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258424 LSEINeN 3(2-3-5)
Palynology

258425 nsLasgiiulnvaI 3(2-3-5)
Plant Growth

258426 gosluuily 3(2-3-5)
Plant Hormones

258427 onuslolagua sy 3(2-3-5)
Embryology of Flowering Plants

258428 Frinendaeld 3(2-3-5)
Orchid Biology

258429 ot 3(2-3-5)
Aquatic Plant

NaNdnINEeN

258332 doilaifinsegndumad 3(2-3-5)
Invertebrate Zoology

258333 dnifinsvgnduvas 3(2-3-5)
Vertebrate Zoology

258334 AUNITUIT VDR 3(2-3-5)
Animal Taxonomy

258335 A3 9NN VOIEN 3(2-3-5)
Animal Physiology

258353 N ANTINVOIER 3(2-3-5)
Animal Behavior

258431 piimansdnd 3(2-3-5)
Zoogeography

258432 TN VDL 3(2-3-5)
Insect Biology

258433 Irinvwewmoulivie 3(2-3-5)
Endocrinology

258434 Usaninenvily 3(2-3-5)
General Parasitology

258435 A5LAEIR 3(2-3-5)
Apiculture

258436 TN 3(2-3-5)

Ichthyology



258437
258438
NAUNUGANERS
258342
258441
258442
258443

258444

18

Un#inen
Ornithology
FauInen
Malacology

TugAaRs YA
Cytogenetics

TugAans eyl

Human Genetics
WugAanTUsTYINT
Population Genetics
fugAanstugs

Advanced Genetics
ftugmandseiuluanadowiy

Introductory Molecular Genetics

nauinAmInguardunnney

258324

258351

258352

258439

258451

258452

258453

258454

W1 o Ny

Plant Ecology
piimanivosdenudsdivin
Community and Biogeography
Tnrinevesdnd

Animal Ecology
UNASEATYNIATHFNT
Economic Entomology
MsnIUANARg i vLardmilagT3s
Biological Control

I WOIANY

Pollution Biology

dululad

Limnology
FAnedaadeunazmsoying

Environmental and Conservation Biology

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)



3. AP ABNLES

9ANANYIDY

258455

19

URRVRITINELIGYe
Wetland Biology

nauwAANIIne1uasmAlLlagdInIN

258361

258445

258461

258462

258471

258495

NNSIANTNLALE YA NN SINEFNERS
Photography and Drawing in Science
waluladfdue

DNA Technology

wAlANI93IINg

Biological Techniques
nMsnzdsiedei

Plant Tissue Culture
weldlagtanmdosdy

Introductory Biotechnology
Witelagtunediinen

Current Topics in Biology

anuulitaenin 6

IRTinlY)

3(2-3-5)

3(1-4-4)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

NdnenunsadonBeussinlag MlasouluumIngdeulsms wsean1vu
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3.1.4 WNUNISANW

001201

001211

001232

001272

251100

256103

258122

001212

001222

001237

001xxx

252111

256121

258132

7 1
AAMIANENALY
inwznwlng
Thai Language Skills
mmé’aﬂqwﬁugm
Fundamental English
npvanefiuguionumndin
Fundamental Laws for Quality of Life

ﬂauﬁ’amas‘msauLmsﬁguﬁugm
Introduction to Computer Information Science
Usganenmans
Philosophy of Science

oy
Introductory Chemistry
NONUAARNT
Botany
393
aamMsAneUane
AWIDING WHAIU

Developmental English
AMIEIPNRASTAIUSTTY
Language, Society and Culture
NwedIn
Life Skills
I NAIUNTY
Personal Hygiene Courses
adlnenansiiod
Introductory Mathematics
\piBunIe
Organic Chemistry
dnnen
Zoology

374

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

1(1-0-2)

4(3-3-7)

3(2-3-5)

20 UnR

3(2-2-5)

3(3-0-6)

2(1-2-3)

1(0-2-1)

4(4-0-8)

5(4-3-9)

3(2-3-5)

21 IRTnlY)
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ST 2
ANANSANYIAY

001213 AWIDINGHTIVINT 3(2-2-5)
English for Academic Purposes

001221 ansaumeAmansiion1sAnwAuAT 3(3-0-6)
Information Science for Study and Research

001274 gazansallutinusedniu 3(3-0-6)
Drugs and Chemicals in Daily Life

252112 IERGRG! 4(4-0-8)
Calculus

256254 I TERTUTI 4(3-3-7)
Quantitative Analysis

258201 NANBYNTUIGIY 3(3-0-6)
Principles of Taxonomy

258202 U URNseUNTUIT 1(0-3-1)
Laboratory in Taxonomy

9 21 wuenn
aamsaneUaney

205200 msﬁam3mmé“mqmﬁaimqﬂszmémww 1(0-2-1)
Communicative English for Specific Purposes

261103 andidoeu 4(3-3-7)
Introductory Physics

258212 PPNV LA 4(4-0-8)
Cell Biology

266201 TNl 4(3-3-7)
General Microbiology

258252 NaNtnAING? 3(3-0-6)
Principle of Ecology

258253 UAURn stinainen 1(0-3-1)

Laboratory in Ecology
YOO I NADNET 3(x-xX)
Free Elective
594 20 nenn



205201

255111

258302

258343

258344

258xxx

411221

205202

258345

258491

258xxx

258xxx

258xxx

22

T 3
AAMSANYIAY
nMsfeanInwdinguiion e ssidBnms
Communicative English for Academic Analysis
eI
Biostatistics
a35Ineniialy
General Physiology
AU ANans
Principles of Genetics
U uRmsiugamans
Laboratory in Genetics
AN
Elective course
TuAdl
Biochemistry
RIPRY

aamsAnyIUany
msﬁamsmmé’mqmﬁamsﬁ%auamamu
Communicative English for Research Presentation
FTWUNNT
Evolution
duan
Seminar
I uden
Elective course
Iuden
Elective course
Iuden
Elective course
PLAIGORIGE
Free Elective

334

1(0-2-1)

3(3-0-6)

4(3-3-7)

3(3-0-6)

1(0-3-1)

3(2-3-5)

4(3-3-7)

19 NUIUAR

1(0-2-1)

3(2-3-5)

1(0-2-1)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(x-Xx-x)

17 NUIAR
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Judn 4
= v
ANANISANYIAY

PandanSsuuulawuunils

LL‘U‘UﬁI 1
258492

LL‘U‘UﬁI 2
258496

258497

=

IndnusszauUs ey Ing

o

Undergraduate Thesis

annafnw

Co-operative Education

nsinausunernnulussUszve

International Academic or Professional Training
374

=
A1ANSANEIUaY

PandanSsuuulawuunils

gﬂuvuﬁll
258496

258497

gﬂuvuﬁz
258492

annafnw

Co-operative Education
nsineusunernnulussUszve
International Academic or Professional Training

=

IndnussauUs ey Ing

o

Undergraduate Thesis
39U

NUIAR

NUIAR
750
NUIAR

IRTnlY)

NUIUAR
739

NUIAR
NUIUAR

IRTinlY)
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3.1.5 AN5UIYIIYIV
001201 inwznwlng 3(2-2-5)
Thai Language Skills
fiauinugnsldnnitsludiunsils s nsyauazmaideu en1sdeans
Tneiuinwens@eududfey
Development of communicative language skills including listening, reading,

speaking, and writing with an emphasis on writing skill

001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
fimnvinuensila ya 91u mwSnguuarhensalssduiiugiu iensdeans
TuuSuneng 9
Development of fundamental English listening, speaking, reading skills, and

grammar for communicative purposes in various contexts

001212 AWIDING WA 3(2-2-5)
Developmental English
Wiz sils e 811 nMwidsngquuarhennsel ilemsdeanslutiuneng 4
Development of English listening, speaking, reading skills, and grammar for

communicative purposes in various contexts

001213 AWIDINGHBIVING 3(2-2-5)
English for Academic Purposes
NALYTINYZN1 W8I ELABLUUINYE NMTE1U NMIWIUIIULAZNITANYIAUAIITIVINS
Development of English skills with an emphasis on academic reading, writing and

researching

001221 ansaumeAmans o sAnwAuAT 3(3-0-6)
Information Science for Study and Research
AIYINY  ANAIAYUOIANTAUMA  USTLAVVOIUAAIENTAUMA  NITUIDILAEY
asaumAne o) nMsidwaluladasaund  Asiden NTEUATIER wagnsulEueEsaumA

N a

napnIuMsEstassiiSsuiunaing wasdiddulunisldmenus
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The meaning and importance of information, types of information sources,
approaches, information technology application, selection, synthesis, and presentation of

information as well as creating positive attitudes and a sense of inquiry in students

001122 AW §9PU Az IAUSIIY 3(3-0-6)

Language, Society and Culture

muimlufeiuam dau uayiausssulneuazanna mnuduiusseninanwm
Afivedinuuay Tausssu landridmuluniw lnseadansdey wagimusssulnedunsldniwine
paonIuNsLUsasure M wsullounantademednuuay Tausssy

A study of the relationship between language and society and language and
culture in terms of the ways in which language reflects society and culture. The study includes
the interaction between the Thai language usage and Thai social and cultural structure. The

study also includes language change caused by social and cultural factors

001232 npvanefiug L ionumNTin 3(3-0-6)

Fundamental Laws for Quality of Life

[ (%

AN ATMUINTVRINgVIENY AViBUYYeYULATANSTUNUFIUY TTETTUULY TN

e

Anwdengrnefifedestuaunndinuesian wu ngmnenindaumayan ngrnemalulad
asaumA NvIeALndey ﬂQ‘VI‘JﬂEJﬁLﬁIEJ’JGi’JJaQﬁUmi‘tJﬂﬂiaﬂﬁaﬂauLLﬁZQﬁﬁ@@Wﬁ@ﬁﬁUi’JﬂJﬁﬁ
nvINEBY 9 MAsTesTUMTHRALN

The evolution of the law and human rights under the constitution including laws
concerning the quality of the students’ life such as intellectual property law, environmental
law, laws concerning local administration, traditional knowledge, and the development of the

quality of life

001272 poufmDSanTAAT LN 3(2-2-5)
Introduction to Computer Information Science
ARLTIBsIIBTInUE1TU STuLALIWMeS AauTwesensauts roufimes
FoNALIS We3eTeneuiunes Bumesiiln waznsuszandldanu szuudinnudalud® ssuudiuau
LAEMILIUTBYA N15IANNSTOLALAZITLUUFIUTRYA TEUUATAUNA N1HIPBUTINADS N1THAIW
syuuasauma msoenuuulusunsy wasmsifeulsunsuntwiuandedy
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Computers for daily life, computer systems, computer hardware, computer
software, computer networks, the Internet and its applications, office automation systems,
number system and data representation, data management and database systems, information
systems, programming languages, information system development, program design, and

introduction to BASIC programming

001274 gazansallutinusedniu 3(3-0-6)

Drugs and Chemicals in Daily Life

arufilesiurosuasaiisurimnduniosdiouazenanayulnsfililuiie
Uszdiu MAsdestuguammaenaumadenliuazmsdamsiitelifinanudasadeiuguaimuas
Fanday

Basic Knowledge of drugs and chemicals including cosmetics and herbal
medicinal products commonly used in daily life and related to health as well as their proper

selection and management for health and environmental safety

0001237 Vinwzlin 2(1-2-3)
Life Skills
mswmwyadnawisneluwaznieuen Anvinvemsinanudufiniduns

Wagruna Msimyaealiinassaswasn WA AuauTRMUBY 9 10

Development of personality both mental and physical characteristics;
practice in team working skills focusing on leader and follower roles, along with the

development of public consciousness and other desirable personal characteristics

001250 noan 1(0-2-1)
Golf
UszdR MUY ANEIATY NISLEENATINANTIONINNINIUEINTUAKY
nedwl nisfinvinusdowi wagngninunsemussiinedl
History, definition, importance, and physical fitness for golf; basic skill

training, rules, and etiquette of golf
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001251 LNyl 1(0-2-1)
Game

(9 a

Uszif Uy anumvune anudfey anvazveunuydanie) nsidudi
nUUeIAy Lazn1sunsasny
History, philosophy, definition, and importance of games; type of

games, basic game leadership, and games participation

001252 UIMINY 1(0-2-1)
Body Conditioning
Uszdh ANUNINEAMUEIAYVDINITUTIIINIY UANNITODNAIAINY
AYNITUATES NAUTTONINNIIAIY LAZNSNARBUANTIANINTNNY
History, definition, and importance of body conditioning; principle of

exercises, physical fitness activities, and physical fitness test

001253 AANTTUTNIWL 1(0-2-1)
Rhythmic Activities
UseiR anumane anuddy mswdsulnadosiu ddusiituiies uaz
TAUFTIUNITAUTIVOIUIUYA
History, definition, importance, and basic movements of folk dances

and international folk dances

001254 Jeth 1(0-2-1)
Swimming
UsgdR AWy ANUEIAY NSLESNAT19ENTIANINNINIEd mMT UK
Teth msflvinuadesiu uazngniint wnsemveaiinned
History, definition, importance, physical fitness, basic skill training,

rules, and etiquette of swimming
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001255 dane 1(0-2-1)
Social Dance
Use R anusang euddy maedeulmidowiu usuumaiuanna
LAZUNTYNVBINISHUSIEINS
History, definition, importance, basic movement, types, and etiquette

of social dances

001256 nznio 1(0-2-1)
Takraw
Us2iR AUUNNY AUEIAEY N1SLETUAS NANTTANINNINIYFINRTUARA
wenfe mstindinunidasdu uazngniing insemmesfungnie
History, definition, importance, physical fitness, basic, skill training,

rules and etiquette of takraw

001257 YUNUINIT 1(0-2-1)
Recreation
Uszda U5oeyn ANMNIe karAudIAfUeItunuINIg anuusUenanssy
TUNUINT Lagn 1S INAINTTUTUNUINIS
History, philosophy, definition and importance of recreation; nature of

activities and recreation participation

001258 NI UDA 1(0-2-1)
Softball
Usgdf Anuviny  ANdIAey  NSLESNES NANTINNINNINEE T UARN
gowivea msfiniinueided uazngniinanssmvesfneeniven
History, definition, importance, and physical fitness for softball; basic

skill training, rules, and etiquette of softball



29

001259 Wuld 1(0-2-1)
Tennis
UsgdR AunIe ANETAY  NSLESNAT19ANTIANINYNINIEE IS UKD
wulla  nsfinvinusdesiu wagngniin msemvesivinuila
History, definition, importance, and physical fitness for tennis; basic

skill training, rules, and etiquette of tennis

001260 wilawmuila 1(0-2-1)
Table Tennis
UsziR AMUNLNEY ATNEIATY NSIESUATNENTIONINVNINIBE NS UAKY
widamuiia msiininusdesdunazngnint insenvvesiirmdamuia
History, definition, importance, and physical fitness for table tennis;

basic skill training, rules, and etiquette of table tennis

001261 UIANAUBA 1(0-2-1)
Basketball
Usgdf Anuviny  ANdIAey  NSLESNES NANTINNINNINEE T UARN
uanauea matininuedey uasngniin insemvesiuiainauea
History, definition, importance, and physical fitness for basketball

basic skill training, rules, and etiquette of basketball

001262 WUATIUGY 1(0-2-1)
Badminton
U3z AMUNLNEY AMNEIATY NSIEENATNANTIONINVNNUE NS UNKY
wuafiud  msfinvinuedesiu uaengniin ansemvesinuunfiuy
History, definition, importance, and physical fitness for badminton;

basic skill training, rules, and etiquette of badminton
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001263 Wnuea 1(0-2-1)
Football
Usgdf Anuviny  ANdIAy  NSESNAS NANTINNINNINEE T UARN
wavea nsEnTinusidesdu wagngniint wnsemvesiunsipuea
History, definition, importance, and physical fitness for football; basic

skill training, rules, and etiquette of football

001264 eBRIGEING 1(0-2-1)
Volleyball
Usgdf Anuviny  ANdIAEy  NSLESNES NANTINNINNINEEIMTUARN
Jeawduea msilninuzidou WAZNHNFNT UITENVBINWIoAEIUDA
History, definition, importance, and physical fitness for volleyball,

basic skill training, rules, and etiquette of volleyball

001265 AavznssedUasium 1(0-2-1)

Art of Self — Defense

Uszif AunIne AEIAY MSEENASNauTTaN NI ed R URaUs
msiedtioatush fnvudesiurasdausnsediioatusa ngranedmiumstestui uas
nNANT IsenvesAaUzn1RadUaaiuga

History, definition, importance, and physical fitness for the art of
self-defense; basic skill of the art of self-defense, laws for self-defense, rules and

etiquette of the art of self-defense

205200 msﬁam3mmé“mqmﬁaimqﬂszmémwwz 1(0-2-1)
Communicative English for Specific Purposes
Andls-nanmsangulasiiumsesnides nislddm dwau uazsudstloauiie

T UsEAANIININITUALIN AN
Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.



31

205201 msﬁamsmmé’aﬂqmﬁamﬁLﬁswﬁ@ﬁmms 1(0-2-1)
Communicative English for Academic Analysis
Anfle-yaniundingulneldun1sasuamiy MIIesed MR kaENISLARIAIY

Aauiu o TnguszasdmadnmanuavvesdiGou
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to student’s educational

fields.

205202 nsfeansnwdngwieniniiauenay 1(0-2-1)
Communicative English for Research Presentation
Antiiaueranumsfuaii videnamAdeiAstesivavwesSoudunmnsnguls
98193UsEAVE AN
Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.

251100 Usaganenmans 1(1-0-1)

Philosophy of Science

UsgThveringimansuazdivgn An1Y wazwinAnTuSyIawINemaEns sauis
U5INNsel NURUaTNISHAILINIG ANUEUTUSTENININGIAIERNTAIIIHN 9

History of science and philosophy; philosophical questions and thoughts of
science including phenomena; theories and development; relationships among the

branches of sciences

252111 Adinmandioiu 4(4-0-8)

Introductory  Mathematics

adauazaumelilesvesiliity syiusvesiledtunaznisuszynd namaoywus
Uiusvasiladdunaznisusegnd wallanismuinus aumadeoyiussusuiivilauvuuensauusle

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable first—

order differential equations

252112 UARANH 4(4-0-8)

Calculus

szuufidnudenn aun1sdeiuysiaty Uiiushinsuuy unss szunu 7 eyiuddos
Uiusumetunaznisussond drduuazeunsuvesiniunie eynsufnds sunsumdiaes
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Polar coordinates systems, parametric equations, improper integrals, lines,
planes, surfaces, partial derivatives, multiple integrals and applications, sequences and series of

real numbers, power series, Taylor series

255111 Yann 3(3-0-6)

Biostatistics

VoUALarUIZloTUVRIAD AR UINNANEATTININ FRATINTTUUY NEaNAIT
Doswuvomnuianuiiasiy mswanuaseuuziduvesiulsdy nsuanuaenadi ns
USTUIUAAZ NMINAFOUANNAFIU NMTIATILRANNKUTUTIN MIIATIeRDn00Ekasanduius N1
nagoulaaLAIg

Extent and utility of statistics for health science; descriptive statistics; elementary
of probability theory; probability distribution of random variable; sampling distribution;
estimation and testing hypotheses; elementary analysis of variance; regression and correlation

analysis; chi-square test

256103 oy 4(3-3-7)

Introductory Chemistry

USinauduius  assadneveey  msnaeauavaudfvedsty  Wusendl asarany
aunawall nsn-ua uia vosuds veanad wilmeslulawing wllaaumans indiliih niidunsd
wazanstaluana nildaanden asUsznevveImIINSITUMTY LarnuETy nilgramngsy
widundes

Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquld, thermodynamic,
chemical kinetic, electrochemistry, organic chemistry and biomolecules, environmental

chemistry, representative and transition elements, industrial chemistry, nuclear chemistry

256121 \piBun3eY 5(4-3-9)

Organic Chemistry

Tassafrsaut@mly msBende masdsuuarufAzevesa sdun3dussamng
laun daru oadu dalal welsudnlalasaisusu sesunluuslalay weaneges Nuea Bises NIAANS
UDBAN uareuius danlan Alnu toilu arsusenaunamelslendn

Study of the structure, classification and nomenclature of organic
substances. Stereochemistry, reaction and mechanism of organic compounds. Aliphatic
hydrocarbons and their reations including alcohol, ether, aldehyde and ketone, carboxylic acids

and derivatives, nitrogen and sulfur compounds. Aromatic hydrocarbons and derivatives
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256254 LPIAATEATIUTI B 4(3-3-7)

Quantitative Analysis

AFUSmTIATIed AmTeTeilaetivtin 3imsuenansnd Wy nsain 3amadas
wlnsns1®l - uminAerfueIesdlomandiesed wu Sanshladniddaauninsinlawes
Tnudlownd  ozseufinueugesudy  awalnsluilawn’ uaglevimesvlosuuud dadn
Tasunlansdl

Volumetric and gravimetric methods, separation by solvent extraction and
chromatographic methods. Introduction to instrumental chemical analysis such as ultaviolet-
visible spectrophotometry, potentiometry, atomic absortion spectrophotometry and high

performance liquid chromatography

258122 NONUAARNT 3(2-3-5)
Botany
AT BvesiY duguinen neime wazaisinendowuvesiy
Plant diversity, morphology, anatomy and introduction to plant physiology

258132 dnanen 3(2-3-5)
Zoology
auranaevesdn’ lnssaduasnthidauioudiou waveuduiuinig
AT vesdn
Animal diversity, comparative structure and function and evolutionary

relationship among phyla

258212 PPNV LA 4(4-0-8)

Cell Biology

msedfdulasaiuavaiulszneureasad lassadsuavdinuusenovvaead
vilouazminiveswad oosunuadimuluwadlusaiilonuazgaisleon maiansdnwivad daedes
waglaslulon Msulawaduaripinsuoasad msdeasseminasad nsmevesad

Chemical foundations of cell, cell components and functions of cell organelles
both in prokaryotic and eukaryotic cells, cell study techniques, cell divisions and cell cycles,

cell communication and apoptosis
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258252 naniAIne 3(3-0-6)
Principle of Ecology
mudiuvesdeldintuaunadeslusefuaddin sefuusseng sefuguvy
seausruvinakarszaulan I33nenmseysng
Interactions between organisms and their environment at the individual,

population, community and ecosystem levels of organization, conservation ecology

258253 UuRn stinainen 1(0-3-1)

Laboratory in Ecology

%%msﬁugmiumstﬁu LAzl tayan1adnaine) wu dvinavesdadenis
mMeam niuasinniiiinadenisegsonvesdeddin mnamunuiuvesUssngmaiiudLu
Userns JULUUMINTEaed MsudusautstuianeludsdiFine i fuasiedadu any
viarvanelaznsiUdsuilaunufivesniaveddddin madieneandanuluseuuing Jadoms
manuazBanmwluszuuiineiaewinadn weinssuvesdnd uazysanmsmsfinwuazisns
Anneideyaiiofnunlasaiavesdenuivuazdnflunsfnunnirauny

Basic methods for investigate and analyze ecological data; Influent of the
physical and biological factors for survivorship, Population density, Population growth,
Dispersion, Intraspecific competition and interspecific competition, Species diversity and
succession, Energy transfer in Ecosystem, Physical and Biological factors in small artificial
ecosystem, Animals behavior, and Integrated the common field methods with experimental

design and data analysis for study the plant and animal community structures

258201 NANBYNTUIGIY 3(3-0-6)
Principles of Taxonomy
WnausTlunsTuuNInanyYesdadiddn dordmunseminenadndhemsdemnemy ms
fate masuunmneimumeitanns milipudoyalusunsuneufiume fuastoganson
e lumalesgviveyamed Tauns
Criteria for biological classification, internation code of biological nomenelature,
phytogenetic classification, database, computer program and molecular biology data for

phylogeny contruction
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258202 U URN5eUNTUITI 1(0-3-1)

Laboratory in Taxonomy

aanasindludndwunidumnamy Basdadwuniivuasdnioonidunnemy s
afauazmsliguinudmiumslnngiviiavesiivwazdnd nénanavesmsimusdieinenmansuas
Asdfasi FBmaiuuazinuiedsieuarded uazmsaieudeyavosiiodieivuazdnd

Created criteria for classification, Classifying plants and animals method, Using and
construction of taxonomic keys for plants and animals identification, International rules of
nomenclature and publications, Plants and animals specimens preservation method, and

Construction database of the specimens

258302 a35Inenviily 4(4-0-8)
General Physiology

s [

vanmsilugiumsaisinet Juaiifewad S2iand dyanalin Yssquazvesdesy
nMsadesansiuosad nalnnssnwinaenn nsdeseninawad asdeuarmsawinudyaind
spUUNdsnuTinm nsndeulmuedead

Basic principles of physiology covers the main aspects of basic biochemistry,
biophysics, electrical signals, gating and permeation properties of membrane channels,
membrane transportation, homeostasis, cell communication, bioactive chemical messengers

and signal transduction, bioenergetics, locomotion.

258321 A3 7IN81V0INY 4(3-3-7)

Plant Physiology

Taseadne wasmihfivedlasiasnwine lufly  Anuduiusvoniuazity
5MMRININY MsFuATIELa nsandes nsmelaldaas nssguasinuvesiy

Plant structure and function ; water relation, plant nutrition, photosynthesis,

translocation, Photorespiration, plant growth and development

258322 AugnaAneIvoIiYy 3(2-3-5)

Plant Morphology

fiytusuaziiniviosdes mednduuneuduiusseninangy Ypdnsiinuas
Fannns Rerfudnunedde dufleg TuneumsaSyuasimunuesduildldviiminfiduiug uavdau
hwihiiasawadduiiug anudifgmaasvgiavesitusegng

Non-vascular and vascular plants, an interaction for evolution, life cycles, habits,
habitats, srowth and development of vegetative and reproductive parts, and their economic

importance
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258323 NEINIAAARTYDINY 3(2-3-5)
Plant Anatomy
¢ &g A % g awv dl & A
waa szuutidels lassadenmegluvesia ITawinsuazmsasullawenilodolu
I3ELAN VBINTLDTEYLAULH

Cells, tissues, Internal structure, evolution and ontogeny vascular plants

258324 UIAINYVDINY 3(2-3-5)
Plant Ecology
Senudie AnuduTuSsEwI e aild

lpawfing aruvanuanemedinimuaznseusn
N3rABvedInURNY

ANETUFIANTY N1 IVARNUYDITIALNY 1]
Msduiiag Mylnswidnuugdauiy 113

@ 3B

Plant community, interaction between living organisms within plant community,
climax theories, biodiversity and conservation, plant samplings and community analysis, biomes
and distribution of plants

258325 e weaiayulng 3(2-3-5)
Biology of Medicinal plant
MeAAAranTLazanTsAtaNwrve Wi vayulng fugIIneasng nye Ny
Touvesiivayulng fving swrussneumaniiluiivagulng launaisusesnevdgugll ansussreuniey

9

Qi waznszuumMITiduaTsiansUszneunfend nsiuienasnsveneiudivagulng 9iidayan

fuduvesiayulng

Anatomy and powdered drugs of plant, morphology and taxonomy of medicinal
plant, chemical constituents: primary metabolite, secondary metabolite; biosynthesis of
secondary metabolite, harvesting and propagation of medicinal plant, folk wisdom of medicinal

plant.

258332 A laTinszandunas 3(2-3-5)

4
Invertebrate Zoology
ammm‘mm #3538 UL’Jﬁ’JVIEﬂ@‘UﬂﬁJ’JﬁWU LL@“@’JW&I’&&IWUﬁWN’J’J@,J‘L!'m'ﬁsUENﬁWJ
Lifinszgndunds Faudniwadiier audanandniffiunudiatus
Morphology, physiology, ecology, taxonomy and of phylogenetic relationship

invertebrates from protozoa to lower chordates
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258333 dnifinseondumas 3(2-3-5)
Vertebrate Zoology
fuguine1 neinemans seuveltisesdiriinsegndunds nsads ITwunis
Morphology, anatomy, organ system of chordates and vertebrates, taxonomy

and evolution

258334 AUNITUIT VDR 3(2-3-6)

Animal Taxonomy

waneynTIIsIU ANV AVANeYeIddiTIn nsduunnauyded nsmsiaEey
Fodw vdnanafeaiunsisteinenmansvesder

Principles of taxonomy, diversity of animals, animal classification, animal

identification nomenclature using the International Code of Zoological Nomenclature

258335 A3TINVIER] 3(2-3-5)

Animal Physiology

NANYNNESTINYIVBITLUVTEITAN § VBIERT ; NTTUIUNTYRIMT M3
uanAsufng mavuudeuden msdunie stuutiran mehanugeand e ssuusenlivieuas
SEUUAUNUG

Physiological processes of animal organs, digestion, gas exchange, circulation,

excretion, nervous system, muscular function, endocrine and reproductive system

258342 Wugeanivosaad 3(2-3-5)

Cytogenetics

Tassadrmihi uasnginssuvedlasiuleniiieaiumsnenondnyauemaiugnssu
mswdsuatasaduarsunulasilsuifinadeilulnd wagdTawinisvesddidin adlelndues
fiuazdod nsvhusuiituasmaiadosilunsfmniusmanivessad

Structure, function and behavior of chromosome related to inheritance, variation
in chromosome number and chromosome structure and effect on phenotype, evolution of

organisms, plant and animal karyotype gene mapping, basic techniques in cytogenetics
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258343 anugAEnS 3(3-0-6)

Principle of Genetics

Tpdnswadmsudswaduuulula@auasluleda nannisaneneaiugnssumungves
LULAAKAZNIAYENEVDINY UM NMIaevaaRLgNTINuenlmdua ugmansds3una Wugemans
YWY BIUATNITIATIZNAANT UTAaRTUTEYINT 1AT9a5190R3TluNMAL A TUENTTU 11531889
WugNIsy Msvinuvesdunazlasiuled n1snaneiug n1sAuANN I uYeIdy

Cell cycle, mitotic and meiotic cell division, Mendelian inheritance and extension
of Mendelian genetics, extra-chromosomal inheritance, quantitative genetics, human genetics
and pedigree analysis, population genetics, genome and genetic materials, DNA replication, gene

expression, mutation, gene regulations

258344 U uRnmsiugmans 1(0-3-1)

Laboratory in Genetics

UftRimsnsutasadlulndauazlalea msanovendnunynaiugnIsuyesddldin
mutasdu mavaseuladauand Aunauazmsadrauuituulasliley MslengiiusUseia
MsanAROWeLarMILenv AR W neISnadianlnslnsde

Mitotic and meiotic cell division experiment, genetic inheritance of organism,
linkage and gene mapping, proability, population genetics and chi-square test, pedigree analysis

DNA isolation and gel electrophoresis

258345 anns 3(3-0-6)

Evolution

WA TN NENFIUTRINISAAITALINS LluiFLYeInnsIu ITaunnsum
Me nalnmMainadiTinednlnduazemnunainvans duliBTaunisuazyasian (evolutionary trees
and time line) 3TawINMsganAkazIUgAIARSUTEIINS

Evolutionary concepts, evident of evolutions, Darwinian concepts,
macrievolutions, speciation and variation, evolutionary trees and time line, microevolution and

population genetics

258351 piimanivosdenudsdivin 3(2-3-5)
Community and Biogeography
NIZUIUMINNUNAINET mnmmfmmsﬁuaq?ﬁﬁ%%mmaquﬁmam% NSHYITU
LarNILUNENUVEI1M1s  sruuiinelaesin uaslseiRmansmanseaneresdddin
Ecological processes, species diversity, global biogeography, competition and

resource partitioning, macro-ecology and historical diversity
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258352 UnAinevedn] 3(2-3-5)

Animal Ecology

Ufduiusvesdnifuladenadinimuagnmenin woinssu niide wazgluuuves
NNINTEAUNUTUDITH

Interrelationships between animals and biotic and physical environments,

behavior, niche segregation and distribution patterns

258353 N ANTINVOIER 3(2-3-5)

Animal Behavior

nalnNsuanINg AnTsuwazNITUTUNGANIsUTeIdRd n1svinnuvesszuuUszam
gosluu Mawn1sdnd Wugnssu Suive wagdTannisvemgingsy Uduiusmanginssuvesdnd
ludsyrnsipedniulas seninanguusennng

Behavioral mechanism and adaptation of animals, neurophysiological, hormonal,
developmental, genetic, ecological and evolutionary aspects of behavior, behavior interactions

within and between populations

258361 ms’gmmmazd18mwmﬁmmmam§ 3(1-4-4)

Photography and Drawing in Science

L‘VlﬂﬁﬂﬁquUﬂ’]i’JWWﬂ’]W‘VI'Naﬂ/IEJ'WI’WﬁG]% Qﬂﬂiﬂjﬂ’ﬁ’ﬂﬂﬂ’]‘w %UWEJUﬂ’]i’NO’IﬂWW 133719
ANABLEU N1TNANTNLAAISNYAL NN ETNIARATAUFIUVOINY F0T LaZNMEIINNA WaTiakay
VANMIENENIN FIENReRanssal ndesranea msldlusunsuneuiiunesielun1sdnnssunn

Basic technique in scientific drawing, drawing materials, drawing processes,
drawing for illustration of plant, animal anatomy, morphology and natural fields, technique of
photograph using microscope camera, digital camera and computer program for production of

graphic and documentation

258421 BUNTUITIUVRINY 3(2-3-5)

Plant Taxonomy

MANMIUALIZUUMTIRTWUNINAYY Msfvuale msrsiaaouLendnuaiity
dnwagUszInAvasusldnanluusemalny wagAUEURUSNITRILINITUDINY

Principle of plant classification, nomenclature and identification, family

characteristics and habitat of flowering plant in Thailand, plant phylogeny
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258422 QAMaARSN YN 3(2-3-5)

Plant Geography

nsnsrateiugiemuanngiemans dauivluandie q vedan Jadenenienin
wazTanmmuaningimansfiiinasomsnszaeius msmaunuvesdnudiy wagdannnis

Geographical distribution of plants, plant community in different, geographical
zones, physical and biological factor affecting in plant distribution, plant succession and

evolugion

258423 WO NYAARSLATEEAT 3(2-3-5)

Economic Botany

fouazndnnaaniiviinansenuseiasugia Memamainwns uazivayulng v
wnliufagfianuddgluannefifansuasraulueuan

Valuable plants and economic uses, agricultural crops and medicinal plants,

possible future value of plants in shortage period

258424 LSEINeEN 3(2-3-5)

Palynology

douguine nsiiinazeatsyuazales dnvazvetazeasvizoalasiuiivngy
P19 NISHANNAT N1598NYBIRYDRUTULAYNTU AU N1sdnduunrananyvesivlneldanuusves
GERLNERY

Reproduction and morphology of pollen grains and spores, pollination and

fertilization, pollen characteristics for plant classification

258425 NSL3YAULATOINY 3(2-3-5)

Plant Growth

nszUIuMIng o lumaasadulnvesiiv Yadesne q feadestiunsasadule
A13AIUANNISLATYLAULR SnSnavedduinden LAz InaUaN oY lugURuUsNg 9

Growth process in plants, factors affecting growth, stimulating substances, plant

growth regulators and effects of environment on plant growth

258426 gosluuy 3(2-3-5)

Plant Hormones

gosluuiiieadaasuiia dnvazmaaiivessesluueandy Juveisady lalaladu wons
au uardudlives mavsvendldnianmsinens
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Chemical characteristics and properties of plant hormones; auxins, gibberellins,
cytokinins, ethylene and plant growth inhibitors, applications of plant hormones for agricultural

purposes

258427 wuusloladuaaiiy 3(2-3-5)

Embryology of Flowering Plants

mMswdsuuuaing q Tunszuumsiuiug  msafravadduis nszuiumsnig
aveounas m3ufaus mawawmsvedlalnaluidueuuslolufivaiaing o wuuiledildldiAnain
nsufaus nislduselesiuannenuslevesiiviinen

Embryogenesis, pollination, fertilization and development of embryo in flowering

plants, application of embryology of flowering plants in economic purposes

258428 e nde il 3(2-3-5)

Orchid Biology

Tnewesndanldl mamgides Mssuunanauasriiandwlifiddy msveneiug
ndeliiieismanineg magnndeliidansfiiensdsonn

Orchid biology and cultivation taxonomic basis for identifying of important
genera and species, different techniques for orchid propagation, commercial production and

marketing

258429 i 3(2-3-5)
Aquatic Plant
Tiwnmsvesivdn  dug1uine n1eInemans  aunsaisIu ANUduTuSeINY

1% v
o w a

vssuvinaluwan  n1seyShduasysvlevdainiiguilugaasugia
Evolution, morphology, anatomy, taxonomy of aquatic plants, environmental

implication, conservation and economic use

258431 piimansdnd 3(2-3-5)
Zoogeography

(3

wanmMInagiimansdnd suuuun1snsEane  sunsisewesiiugnIsuwasllaeinely

Y
s

nsiinalddlnd oufaunavewldd ITawmvesdnudnivazglimansdaivetan
Principles of zoogeography, distribution pattern, roles of history, interaction of
genetic and ecology in speciation, species equilibrium theory, evolutionary zoogeography of

communities and zoogeographical regions of the world
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258432 TN VDL 3(2-3-5)

Insect Biology

FIINYWALDUNTUITTIUVDWUAS WOANTIUVDUUAT TIAMINIVDULAT Uuaddny
msmuauuasidulny miudiusveasiuiiy &nd uyuduazduindon

Biology and taxonomy of insects, insect behaviour, insect ecology, social insect,

insect control, relationships between insects, plants, animals, human and environment

258433 INnevessionlve 3(2-3-5)

Endocrinology

AUAAIBARILATANLANANTULTIMEINIA il LazdiTIevesssuusaulivie
Tuwindwifinszgniumda duguazdus msdnssuumainuresdnifinssgndunds uasdnilid
NILANFUNAY

Comparative anatomy, chemistry and physiology of the endocrine system in
lower and higher vertebrates, comparison of functioning system between vertebrates and

invertebrates

258434 Usaninenily 3(2-3-5)

General Parasitology

sUuuuvaInsluusdn Hrivewagdiimunnsvessdn anuduiusszninasiniu
dgnendeuaziinistunisaiuay wedalumsifiudiedns msideds MInseaey wazmsusnm
feg19eIUsdn

Parasitism, biology and evolution of parasites, host — parasite relationship,

methods of control, techniques for collecting, identifying, examining and preserving parasites

258435 ARCTE TR 3(2-3-5)

Apiculture

FrAvevialuresis wafinssu msfoans nafiadszeing Mausnds lsAuazAngves
A HARTETnSaie nsTamsie At eRanEsI SN YRS

General honeybee biology, behavior, colony development, honeybee diseases
and enemies, products and management, ultilization of honeybees in pollination of agricultural

crops
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258436 TuInen 3(2-3-5)
Ichthyology
dougnudven Mednia a353Men weAnsIU ITUINTT auNTHITIU TMINYT wavln
nszaefusUameianasUantindadid oy
Morphology, anatomy, physiology, behavior, evolution, taxonomy, ecology,

distribution of marine and fresh water fish

258437 Un#inen 3(2-3-5)
Ornithology
YINYWALLNIAINY W DIUN LLaSﬂ’ﬁﬁﬂﬂo’WLL‘LJﬂ‘UﬂiUUiBLV]ﬂlV]&’J
Biology and ecology of birds and classification of bird in Thailand

258438 deuInen 3(2-3-5)

Malacology

ounsisu  unasilegends msdAuius  msatgiAula mednie @it ms
WNEAss AUEIRYMNITWIME LasmarsugRavesdaisiwinves

Taxonomy, habitat, reproduction, gsrowth and development, anatomy,

physiology, shell culture, medicall and economic importance of mollusks

258439 WHASENATY M IATYEND 3(2-3-5)

Economic Entomology

wasidanud Ay maAsysia msldusgloviainuuas iy wuasiliudn o
uiasAuls wuasHaLnaAsLATUNAIARgsTIINA nwazmsmunuLLasiineWiAalny 1wy unasdngie
wiadn3dnd wiaddudiuEaukazuuasvziilse

Economic insects, beneficial insects; products from insects, edible insects,
pollinating insect, natural enemies in biological control, insect pests and their control; insect
pests of agriculture, stored product pests, parasitic insects of domestic animals and livestock,

household insects and vector insect

258441 TUTAARS VB YL 3(2-3-5)

Human Genetics

Msanemendnuaznaitugnssy Tnssains wihiuaswainssuvesdunaslasiuley
Tusywd Jady Anasensiasuntasdnuameiugnssy unummesiugmanslusunsunng
ansTaULarfIALYeINYYd
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Mendelian heredity in human, structure, function and behavior of genes and

chromosomes, mutagenesis, role of genetics in medical science, public heath and social

258442 WUgAanTUsTYINT 3(2-3-5)
Population Genetics
mwaNna mMsidsuulasenuivesty  uarTlulndludsznns wavesruives
Susion UMD NIZANT 9 109EIRTIN waznsTUILNISAANTI Tauns
Population and equilibrium, factors affecting gene and genotypic frequencies,

mechanisms of evolution process

258443 fugeanTtuas 3(2-3-5)

Advanced Genetics

vaninasiuaznguimsiugeans uteyauazmslinsigimaiugmans nsemaneg
MIDYIUIAIENS kA TuuINg

Genetic theories and new concepts in genetics, genetic database and analyzing,

molecular genetics markers and evolution

258444 stugmandsdulianaidosdu 3(2-3-5)
Introductory Molecular Genetics
Tassaduazmihilvesansitugnssy siatugnssn nalnsziuwaduazsziuluiana
LﬁIEJ’JﬁUﬂWiL‘ﬁﬂJﬁ’JL@\W@QaLSUL@ ﬂ’]iLLﬁ@ﬂ@@ﬂLLaSﬂ’]iﬂ’JUﬂﬁJﬂ’l‘iﬁ’lmusUaﬂgu
Structure and function of genetic material, genetic code, cellular and molecular

mechanism underlying DNA replication, gene expression and regulation

258445 waluladfidule 3(2-3-5)

DNA Technology

wadaiiugiu Wugiemnss Madnnsimdduva vesdiidue nmdumdy
nMsWwaazmsvenrnmdue waznsiluldusslovdluaunngg

Basic techniques in genetic engineering, DNA sequence analysis, gene mapping,
mutation and DNA repair, application of DNA technology

o

258451 nsuAUAnINsLasdnilaedls 3(2-3-5)
Biological Control
NouuagIsMsmuAudngivuardnilned 35 Angsssuranuianldlunisaiuay

108T338 AuduiusuasnansenuveaNsAIuAy Inednsiessuuiinakaznisinluliusslol
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Theories and methodology of biological pest control, natural enemies used in
biological control, relationship and impact of biological control on environment, applications of

biological control

258452 IR IUaNY 3(2-3-5)

Pollution Biology

SNuAETRWATIENNLN MBI MALALINIAY mmmaam‘ﬂﬁm{]mmuaﬁﬂu
dannden nstestunazudludapnuaiiv mseydnvannnden

Types of air, water, and soil pollutions, causes and treatments of environmental

pollutions, protection and conservation of natural environments

258453 dululad 3(2-3-5)
Limnology
SnwaEnImMEa ez nessyuUlnAinan wasmuduiussenined i
meluszuuinainge
Physical, and biological nature of the inland fresh water systems, relationship

among living organism and environmental factors in fresh water system

258454 Frinendunndeuuazmsoying 3(2-3-5)

Environmental and Conservation Biology

FAnevesdunadouuazszuuiing Jadeiifnansenusiedanindey waza
vanmaneuesdalidin msdammineinsessdsdu uazmseusmd

Environmental biology and ecosystem, environmental impacts, global
biodiversity, factors affecting biodiversity, sustaining natural resources and conservation
258455 FAnefiudiguii 3(2-3-5)

Wetland Biology

Aramngvasiuiituth msdadnuniiuiigu anwandeuiiieades wu s
menin maed AdFinmunadn fuuazde el sufuniodveglneseu uihiluay
arwdiusvedediTisluiufigud naudsuianayitannsvesiufigudilueia datuuas
ou1An TsrNdAguesiuiigutihfusyuiuassuuAugia

The meaning of wetland, classification, environments, microorganism,
invertebrates, plants and animal including birds, wetland functions, wetland development from

the pass to the future and importance of wetland for human and economics
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258461 WATANITIINYT 3(2-3-5)

Biological Techniques

wallArng 9 naTAnen meialas MInuTNLagiushm e 19magTinen
FBmisligunsaluaziaiosdemeinudainen

Biological techniques ; slide preparation, specimen collection and preservation,

calibration and instruction of biological equipment

258462 nMsnzdsiedei 3(2-3-5)

Plant Tissue Culture

wmAdauards mslunmsinziEssiodeandiusing o vosite nsliusslovdnednu
MsUSUUT LSy n1sveneiugity Lsaiy wasnensunme

Techniques in plant tissue culture, application of tissue culture for crop

improvement, rapid clonal propagation, disease-free plant production and medical purposes

258471 weldlagtanmdosdy 3(2-3-5)

Introductory Biotechnology

wAlulagTanmitenswaniis n1snanded nMsnsdsarad fuiuia nsuanTadu
wazmedadugiduiy Funaflemsndsmdsnunaununaztiindwinden mealuladnswsingamsd
walulaBTanwmnanil msusnsandaiitevinliansnaniasiuians

Biotechnology in plant production, animal production, stem cell culture and
vaccine production, Biomass renewable energy and environmental treatment, from microbial

fermentation, technology biotechnology in chemistry and bio-separation

258491 GHEGTY 1(0-2-1)

Seminar

NTRNEUON AN ULAZI T AINAITUNIAUA T ILAZNNTITENITIING

Practice on scientific presentation, scientific writing skill, reference searching skill
and discussion of scientific papers especially in biological science research

=

258492 IneniinusszauUs g 93 6 Mein
Undergraduate Thesis
nsAnwAualvseITenuaNLaula aunlhvesdidaneldnisouaveseansd
3w uaznITUMs
Undergraduate Thesis or research in biology of students based on their interest

under supervision of advisor and committee
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258495 Witelagtunediinen 3(2-3-5)
Current Topics in Biology
BasevkagINIalnanITeluiten 199 dudingtlutagtu

Analysis and discussion of current and special topics in biology

258496 anfafne 6 ein
Co-operative Education
nsEnUfURNuMelumhenuneigniaenty wsesrasewealaalasuay
Lﬁumaumﬂmﬁmmé’s
Practice in the governmental or private organization or in the foreign country

under the permission from the university

258497 n5ausUns ol nulusnaUsTImnA 6 BUILAR
International Academic or Professional Training
NMSENBUTUYS BENIUIUANUS LA UTIINGINS D UNNBIVD S

International academic or professional training in chemistry or other related fields

261103 Aandidaadu 4(3-3-7)

Introductory  Physics

adnmansAltluiiand ngnisiedeudl uwsaltiudns vulasndanu lsuduay
AIVU m‘smgauﬁwwgu auuRvesaans ﬂamam%ﬂaﬂwa Ui?ﬂﬁﬂ?iﬂjﬂguua&ﬂ@@ﬂ L‘VlE]i‘I@J
lpwfind wiindnlily 2sasliiidesiu Wandgelnl

Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits,

modern physics

266201 TNl 4(3-3-7)

General Microbiology

Tassaduazminilveswadgdun3s s maasayuazmsduiug wenuedan 35ms
AIUANRAUNTE MITANIANY Lagiugmans naonuANudIAyreRaunidluaue1ms anamnssy
NS NNEUALETI TR Y LazAuandon

Structure and function of microbial cell, nutrition, growth and reproduction,
metabolism, control, classification of microorganisms, and genetics including their significance

on food, industry, medicine and sanitation, and environment
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411221 IR 4(3-3-7)
Biochemistry
wilvesenstluanasing o sulaun mslulanse JUshu ludu wagnsn Tnadn

Qﬁﬂﬂ?ﬂﬂ‘i%@%@ﬂi‘ﬁiﬂua”ﬂﬁﬂiiﬂﬂ'ﬁﬁﬂﬂ?ﬂ@ﬂlsﬁmLL@”I@L@u‘l‘?jll 8@%1&114&6” A199IM1IN1IN
Iﬂ‘iﬂ’d‘i'NGUENR]I‘LlllLL@”ﬂi”U’JUﬂ’]iW\‘MNWUENﬂ']iLLﬁ@ﬁ@@ﬂsUEN’EJUWiE]@W]\‘iﬂ’ﬁﬂ’JUﬂMﬂ’]iLLﬁﬂﬂ@@ﬂsUENEJ‘L!
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Chemistry of Carbohydrate, lipid, amino acid, protein, and nucleic acid. Enzymes
kinetics and catalytic reactions catalyzed by enzymes and coenzymes. Hormone and nutrition.
Structure and organization of genome, the entire process of gene expression, and regulation,
Concepts in molecular biology and advanced techniques. Bioenergetics, metabolism of
carbohydrate, lipid, amino acid, protein, and nucleotide. Molecular techniques and
bioinformatics. Laboratory principles and skills in buffer, spectroscopy, carbohydrate test, lipid
test, amino acid test, enzyme kinetics, and DNA and molecular biology techniques including

case study related to health science or science and technology
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