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3.1.4 A79819LEUNITANEN

3.1.4.1 fregruaunsanedmsuiaaiilaidenduuaviafine

Uit 1 mannsAnund 1 Trumiein (vu.ussee-vaUfuRnns-su. Anwisenuieg)
01420113 U{URAsWENd 1(0-3-2)
01420117 Waﬂawugm I 2 (2-0-4)
01424111  wanT¥3nen 3 (3-0-6)
01424112 ¥ IenaaUfunnis 1(0-3-2)
01999111  FARTuausiufAY 2 (2-0-4)
Fndnwvily nguenszauniemans 3(--)
A TAUmA/ABUR NS 1(--)
MAUTENA 1 A1 Blow]
T 16(- -)
Uil 1 nansinunii 2 Tuumiieie (Iu.Ussee-su.UuRns-sw. Anwimenuies)
01403111  \ailvialy 3 (3-0-6)
01403112 UfRmMaadivialy 1(0-3-2)
01417111  uAAAHE | 3 (3-0-6)
01420114  UHuRnsWENd I 1(0-3-2)
01420118  Wand#ugu I 2 (2-0-4)
011175xxx  AANITUNAANWY 1(0-2-1)
Fudnwvialy nduaszegiiiay 2(--)
Jwnwlneg 3(- -
M 16(- o)
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U1 2 nmansinwan 1 Iuvgin (¥.U558e-9u. UG URNM 9. Anwiaienues)

01401114  wgnuansialy 3 (2-3-6)
01403221  \AdBUNIE 3 (3-0-6)
01403222  U{URNsATEUNSE 1(0-3-2)
01422111 vangDA 3 (3-0-6)
Jundnuialu nauansymansuwiaUssnaunis 3(--)
AENUTEWA 1 A1 3(- -
57 - -
Uil 2 namsAnuil 2 Tuumiein (va.usseng-su. U RN -, Anwisignuie)
01401341  vidneynTUIsIUNY 3 (2-3-6)
01416311  wanWugANan3 3 (3-0-6)
01416312 fugraniufuRnIs 1(0-3-2)
01419211  9a@7imewhily 3 (3-0-6)
01419214  qadvimeniugruaeuidims 1(0-3-2)
Fendnw il nauanseauviimans 3(--)
Judnwiall nauasewadledlneuaswailoslan 3(- -
T AT o)

18



U9 3 ArAnsAneR 1

01401351
01401411
01403231
01403232

AAvimendeduva i
AEINIAYDINTY
Ysudeseiaail
iRnssnaiessiniaad

A nanzLaan

U 3 ArpnsAneIN 2

01401399
01401481
01401491
01402311
01402312

NTHNNUNIINE NBAERS
Warne ey

IR Nengnuans

= =l

Fedl |

Fedl | nAUfiRnIs

I nawzidan

ATIANNUSEINA 1 AW
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U8R (V.U55818-90. URURNMT-Y. Anwisieaued)

3 (2-3-6)
3 (2-3-6)
2 (2-0-4)
2 (0-6-3)

6L e
3 16(- -)

Iumhieia (u.ussee-yu U§TRN v, Anvisigeues)

1
3 (3-0-6)
3 (2-3-6)
2 (2-0-4)



U7 4 aanisane® 1
01401497 Uy
FPnanigLaen

= = =
FUADAET

Ui 4 aAnsAne? 2

dnuviiein (YUssene-suUuRng-w. Anwmenuiea)
1
15 (~ -2
3(- -

394 e

dumhein (vu.ussene-suUfuRnig-u. Anwmenuies)

01401492  msEnUJURInTidayadmsutinngnumans 1(0-3-2)
01401499  lasuungnueEns 3 (0-9-5)
T awziden 6(-~)

Eanied 3(. -

9 13- =)
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3.1.4.2 f2ag 19 HUNSANWIEIMSUTEnNLaan T ouaunafNEn

Uil 1 aansAnudl 1 IIUNNENA (U.UTTEe-YRUURNS-9Y. Anwinlgnues)

01420113 ﬂaﬂ‘ﬁmawa 1(0-3-2)

01420117 Wanawugﬂu | 2 (2-0-4)

01424111 wan¥3Imen 3 (3-0-6)

01424112  FmennaUfiRng 1(0-3-2)

01999111 @R SuIwHUAY 2 (2-0-4)
F@nuimily nguenszauvemans 8- -1
A saune/nauiames 1(- -)
MWIUTEINA 1 01w 3(- -

TR 16(- -)

Uil 1 anansnuil 2 Siuaumhein (w.ussee-vaJiRns-va. Anwielenuie)

01403111  tadvialy 3 (3-06)

01403112  UftAnsaiivialy 1(0-3-2)

01417111  uPAAAE | 3 (3-0-6)

01420114  UFUANITWENA Il 1(0-3-2)

01420118  WAnd#ug I 2 (2-0-0)
fanssunadnu 1(0-2-1)
Fdnwiily nauanszagdiiay 2(--)

Fnmening IS
90 8L~ -]
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Ui 2 aAnsanei 1

01401114
01403221
01403222
01422111

U9 2 anan1sanei 2

01401341
01416311
01416312
01419211
01419214
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AnwIly nauansyauviseaans
Anwnaly nauansenadisslnewazwaiialan

g aniziden
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Iuviein (vuusseng-eu U§URNs-w. Anwsenuies)

3 (2-3-6)
3 (3-0-6)
1(0-3-2)
3 (3-0-6)
3(--)

W 16(- -)

Tumiein (vu.usses-su U §uans-u. Anwisenuies)

3 (2-3-6)
3 (3-0-6)
1(0-3-2)
3 (3-0-6)
1(0-3-2)
3(--)
3



Ui 3 nran1sAnEN 1

01401351
01401411
01403231

= e r-sf 2/ 4
A3selaanunasiy
AeinIAvaIiY

Usunainsigvinnaail

UuRmsUTnafinsgvinnaad

U nanIgidan

v ndanias

UM 3 nansanud 2

01401399
01401481
01401491
01402311
01402312

MIANIUNINGNBAANT
Trne ey

WATIN WG AR
Fuad |

= = ooae

PPN | MAUHURNTS

A NaNILEeN

MwE19UTENA 1 11N

Ve (aussee-vuUfuens-v. Anwimenuied)
3 (2-3-6)
3 (2-3-6)
2 (2-0-4)
2 (0-6-3)
6(--)
<HCEE!
T 18ie o)

Iumhein (B.U5e18-vu.U URN -0, Anvisenules)

1

3 (3-0-6)

3 (2-3-6)

2 (2-0-4)

1(0-3-2)

Wl = =]

AT

EIREY 2.

25



Ui 4 aansfnuai 1 IUeie (Yu.usseng-vu U guRnis-su. Anwsenuies)

01401499  lAsMUWgNEATERS 3(0-9-5)
01401497  dusun 1
01401492  msAnUfURIATEviveyadmiutinngnummans 1(0-3-2)
Famziten 6(--)
nFenid 3(- -
o ZLl- =)
Uil 4 anannsAnunii 2 Fiaumhene (va.usseng-vadfiinis-vu. Anvaenied)
01449490  anfafinw 6
W6
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3.1.5 Anasuieseiv

= P oy ar
3.1.5.1 winidusiaivivemingns

01401114*

01401341**

01401351**

01401361

- A lunangns

nonwEnanaly 3(2-3-6)
(General Botany)

anuihludnfudagniner meinaine a3sine dnmine nsdn
wnantuarIiannns msliusslevianniiy

General principles of plant morphology, anatomy, physiology, ecology,
classification and evolution. Uses of plants.
MANBYN IS IUNY 3(2-3-6)
(Principles of Plant Taxonomy)
Aniideadeundey : 01401114

ATUVANAVANEYBINTIUTY SEUUM TN NRYTE nssEyde Anvnenna
BUNTHISIW MInszateiig wazmmuduiuimaifuunms insfnwuenaniu

Plant diversity, classification system, nomenclature, identification, taxonomic

characters, distribution and phylogeny. Field trip required.

a35imendossuvasiiy 3(2-3-6)
(Introductory Plant Physiology)
Aniidosdeuuinen : 01401114

g umeaisinewesiiviieadestiunsivlasaensiady wunveddy
audintusvenhfuity uazsimes

Basic knowledge in plant physiology: growth and development, metabolism,

plant-water relations and mineral nutrition.

wgnumaniddoaiunmsaiainnssuwarmadugusznoums 3(3-0-6)
Green Botany, Innovation and Entrepreneurship
MsysannsmimMesungnemansiienudii msaduiansy uay
uimsgsia guwuums@suwsugsiafifeadeamangnumans
Multidisciplinary of Green Botany, Innovation and Business Administration;

Business model in botany.

* gy nUnbng

** sr3vUTul
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01401371

01401399

014014711%**

01401412%*

I ingvewaa iy ’ 3(3-0-6)
(Plant Cell Biology)

Juiiseadeusniou : 01401114
wnAnvesdnuisnainvedasEialaswhfiveseadity Msulaead msvene
FUIATaTas Lazdnvuzanrveradiy Tnsaiauarwiniiveseesuniuag wala

msfnwmaluanauasmsten s aeadnidInuayTuiana
Concept of dynamics of plant cell structures and their functions; plant cell
division, expansion and specialization. Structures and functions of organelles.

Techniques for studying molecular and imaging approaches of living cell and molecules.

NFHNIMUNINE YRS 1
(Botany Practicum)
NFHNNURNIZAIUNGNYAERT

Specific practicum in botany

N1E3NIAUDINY 3(2-3-6)
(Plant Anatomy)
JriidioaSeuanriou : 01401114

dnwaizneluveonvaduanieidefi Wanms TunsueInnasyedaseaing
fdugs

Internal structures of plant cells and tissues, ontogeny and evolutionary

development of structural features of higher plants.

s

g Imevesilifivieddes 3(2-3-6)
(Morphology of Non-Vascular Plants)

Fndifpai3ounien : 01401114

anwagmaduguive Jginsdiin Twinmsuasnisduuniislifivesudes

%

asfUssnovresnguiiviugIu nsduRuguasliaine madianisiiusne mudidy
ymenulesegha inmsAnwiuenaniui

Morphological characteristics, life cycle, evolution and classification of
nonvascular plants. Composition of the basic groups of plants, reproduction and
ecology. Techniques of collection and preservation. Economic significance. Field

trip required.

* 518391UTUUT
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01401413**

01401414%*

01401423**

01401424%*

Qs = =} a =l
BT TUINETUBIWTUN DAL 3(2-3-6)

o3

(Morphology of Vascular Plants)
Anfideaiouinrou : 01401114

anwaENeiNgIIng J99nT8In Tauinisuasnmatiuniiviivieanfe
aufUszneuvaInduiviiug I nawsestasadaiuusTien o meuadTasadnailyl
Aenfume rsduiuguasinaiven fimsfnuenanui

Morphological characteristics, life cycle, evolution and classification of
vascular plants. Composition of the basic groups of plants, development of

reproductive and vegetative structures, reproduction and ecology. Field trip

reqguired.

=

Frinenwaniug 3(2-3-6)
(Seed Biology)
IideaFeuanou : 01401114

nszUUMSAUTLE Msauvewdnuasnss UMM TIneRetos dnine,
mMsdnduunmdaiug dnmsdnwuenanui
Reproductive processes, seed development and associated physiological processes,

ecology and classification of seed. Field trip required.

isu 3(2-3-6)
(Ferns)
Sqrideaiounnew - 01401114

drugnwinen medniun nssxy dhedven aums waganudifyansegie
Fluuaglalalid dnsdnwvenaniud

Morphology, classification, identification, ecology, evolution and economic

importance of ferns and lycophytes. Field trip required.

Hauulng 3(2-3-6)
(Medicinal Plants)

JNRBUSeUINNeY : 01401114

& o w ° = | o o v g «
Hasulng JusednunzuaznisTunnssaiy dumhulddue Jseloving

= o

o1 il dyiviliAnguinisen anudiusuaznisunsnszatevesansiediidnfy

Tufivasplwsngusneg msnsnaeuiiesiuresaaeifluiiy InsAnwuenaai
Medicinal plant. Morphology and taxonomy. Parts used and their applications,

active constituents, relationship and distribution of active constituents in plant

groups. Preliminary screening. Field trip required.

** 512U TuU g
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01401425% I ingvesldnanusesiu 3(2-3-6)
(Biology of Ornamental Flowering Plants)
FgriidioaSeunnden : 01401114
aNWENNANIIMY BUNTHITIN MSTINUA N1INTERIERUG Tnansal MaiAe

aon MIUgnideauazaenaiug msthllisslevd nsdnnslinenurwiledifiyasn

1

Aal a

maeswgna msannivtifnenwlunsiaugnsldusslovienaivdluudld
Aankiiuszdiu

Plant morphology, taxonomy, classification, distribution, phenology, flower
development, cultivation, propagation and utilization; management of some
economic flowering plants and study on develop the wild plant to ornamental

flowering plant.

01401431*  lulpsmafianiafie 3(1-6-5)
(Plant Microtechniques)
Adidoadeuinney : 01401114
wedlalumamieusedaioldlumsinmesdusenevveswaduasideone
NABIANT I
Practical laboratory techniques in preparing plant materials for microscopy

study.

01401442  wssadlshin 3(2-3-6)

(Aguatic Plants)
Sndidesdeuanrieu | 01401114

ANYUEINANEAERT DI MITUN Wazaud A e IATEERATea
wssalldith finsAnwuenanud

Botanical structure, ecology, classification and economic significance of

aquatic plants. Field trip required.

* gl b

* ey iulse
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01401443%*

01401451

01401452

Inenveandell 3(2-3-6)
(Orchid Biology)
AiidpsSeunnnew : 01401114

AnTIngnmelivesnulseda dugiineiwazdinuinig neinamans
aunsUITUMAzANUAINIAIeueYiln M3ldUselevd drinet a35ing wisuas
MsHELLNAT M3syinvuasanuamrasity Msveneiugilesulazdandaglives
iy inMsAnwiusnaniud

Orchid Biology based on history, morphology and development, anatomy,
taxonomy and diversity, utilization, ecology, physiology, pollinator and
pollination, conservation and status, basic propagation and Asian orchid

production. Field trip required.

WWNUaATN n1siulpuaznIRS oI 3(2-3-6)

(Metabolism, Plant Growth and Development)

Anfifeaounnriou : 01401351

MIMUANLILYIUBETY wWunuedduvesniueu Tulu warlulasiou msiulauaznis
WiyTEAURad ssezwazmMsmIvAunsiulnwaynI99Sey

The control of metabolism; carbon, lipid and nitrogen metabolism; cellular basis of

growth and development; phases and control of growth and development

mﬁ]m‘m'iLLazmmué'uﬁ'uéﬂaqﬁwﬁ’uﬁm 3(2-3-6)
(Mineral Nutrient and Plant-Water Relations)
JuniidesFeumniey : 01401351
thuazsrgensludu nalnmsaideshuazsnommns mseedsyansamanstd
thuaznszuumsdanTIeilas nasIunsuunUedfusayuihiivessnemsi
Water and mineral in soil, mechanism of water and mineral transport,

transpiration, photosynthesis and water use efficiency, metabolic processes and

functions of plant nutrients.

** 13U Tulge
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01401454

01401455

01401456

#3TIMINsRFyiusuesiY 3(2-3-6)
(Plant Reproductive Physiology)
JriinesSeuinrieu ; 01401351

nsvuuMsAnaen Msasasuasily dadeiitvinatenainnen masenuag
muiiiavensy nalnmsdsazestayuarnsufaus Susshsensewinusauazsald
Wugimnsausy Maduinwisnuultude melula8mssdnuaznsmunuaunnges
ity hdasuazii

Flowering process. Pollen and ovary formation. Factors affecting flowering,
germination and viability of pollen. Pollination and fertilization mechanism.
Pollen-pistil interaction. Pollen genetic manipulation. Pollen cryopreservation.

Production technology and guality control of pollen, nectar and honey.

NINDUAUBINNEITIVIeNFoaasluuRY 3(2-3-6)
(Physiological Response to Plant Hormones)
FyReeSeumnnew : 01401351

navesgesluuiy sondu Auiveisaau lelalefiu Wity nsaueudda vaiadlua
95080 daluie gdluen wazlndeniu demsiulalionfumeuazendeme waznis
deuneny fnsfneiuenaniudl

Effects of plant hormones; auxins, gibberellins, cytokinins,
ethylene, abscisic acid, brassinosteroids, jasmonates, salicylates and
polyamines on vegetative and reproductive growth and senescence.

Field trip required.

NINDUEUDIVDINUADAN TNLINADULATES 3(3-0-6)
(Plant Response to Environmental Stress)
Sefideadounniou : 01401351

=

NATDIANNLATEAIALENANDENT LY N13UINBONTLAULALTIRRINNT i BRIV
Sl aaedl msivludannden anudunin-anvesiu pruiy wasddldinia
dudemafivlauarmaiasuesitn nalnn1suSushvesiiveamnuindeuaien

Effect of active oxygen, oxygen and nutrient deficiency, water, temperature,
radiation, chemical, pollutant, soil pH, salinity and biotic stress on plant growth

and development, adaptation mechanism of plant to the environmental stress.
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01401461

01401462

01401463**

WENHAER SN AEUIN 3(2-3-6)
(Field Botany)
%Wﬁé’faﬁﬁaumdau : 01401114 uay 01401411

nMadTanaziiuipgingue1e 4 nsguawardanisiSeumiyd awu
WONWAANS NIIANITARSAAINY NMsarenmangnumans nsaszidanudie
wazmnsyareiug nslildsunsureniumesdmiungnumans Tneuiuiuigesdiil
MTYSUNTIEWINBYNTNITI @353e1 Tneive) edinmansuazraufiames i
MsAnELenAn 1L

Surveying and collecting plant samples from various groups.
Nursery, botanical garden and herbarium keeping and management, Botanical
photography. Analyses of plant community and distribution. Computer
programming for botany, Emphasis will be placed upon on taxonomy,
physiology, cology, mathematics and computer programming integration. Field

trips required.

WNWHATYFNA 3(3-0-6)
(Economic Botany)

L4

JefideaTuusnioy : 01401114

UsedR dnwgmagnumans nsnseten1aimans nsndnuwazaud1Agnig
a = - S oA % w oA w P v A a od oA
iwswgiavesisarslulawmsn Aulusiiu Rudsiu Rudule Aoldd AunSosu e
ayulwsuaziniosna Avaiunasi liesugia InsAnwiuenaaiud
History, botanical structure, geographic distribution, production and economic
significance of plants yielding carbohydrate, protein, oil, fiber, dye and breverage.

Medicinal plant and spices, horticultural crops and economic forest. Field trip

required.

= e

P ITAUINTVRINY 3(3-0-6)
(Evolutionary Biology of Plant)
JyriidiesSeunnniou : 01401114

nnud) vanguuazladeniiinuinmsvesiv wnliuvesdifaumsuazavanig
ug nszuuMTITannns Aannnsuasanuvannvaisvesitunen waz

@

g
FTuMsvessEuLilag

Theories, evidences and factors of plant evolution, evolution trend and the
causes of extinction, evolutionary processes, evolution and diversity of flowering

plants and evolutionary ecosystem.

* s lalugl

** g dyrUTulge
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01401465

01401466

01401467%

01401472

01401473

N13BIUN NG NYATERT 1(1-0-2)
(Reading in Botany)
N138IURALTATIERINGNEAIENT

Critical reading in botanical research literature.

N1571ANTNUITENBUN NN BANARS 2(0-6-3)
(Botanical Illustration)

waNNIWEUEY MT1AnMaIedy Miaiiidvesninlagnisusewaznislygn
nManInEl msnanwdseneulassadsvasity

Principle of line drawing, line eraving, creating of illustrated dimensions with

shadow and dots, watercolor painting, plant structure illustration.

fynavdsnadouyediv 3(3-0-6)
(Plants and their Environment)
ﬁmﬁﬁaaﬁaumﬁau 01401114 uax 01401351 wag 01401411

2

mManeuaLBIkasNITUTUMveIignaUadudanindausing 4 iy was aamall Ui

U

a

fAngoandiau uazfingasusulasenles Wudu wudnwnisuiusvesiialuds
Tassa$1a nedna @35 wasfail

Plant response and adaptation to their environmental factors such as light,
temperature, water, oxygen, and carbon dioxide etc. Emphasizing on plant

morphological, anatomical, physiological and biochemical adaptations.

=

Fymenluianavediny 3(3-0-6)
(Plant Molecular Biology)
AnfiFeaduuanney : 01401351 vie 01416311
Wugenanluenaiiiuiugureanszuaumemnsdainelufivwasssuuiinaea
wanvatevesivlusgAuluanauagimunsnaiuguuiAnlunsussendldinaile
Mg laanalunsinynsuaranamn sy
Molecular genetic basis of biological processes in plants and the ecosystem.
Plant diversity at molecular level and phylogenetics. Concepts of applying

molecular biology techniques in agriculture and industries.

sufouitnmsmzdsaiedeiiv 3(1-6-5)
(Methodology in Plant Tissue Culture)
ApiidoaSeunnden 01401351

winnsuarisnIsUfTRvesnswziasasad ieidenazeiinsiy

Principle and methodology in plant cell, tissue and organ culture.

* gg3ynlalg
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01401481**

01401482

01401491%*

01401492%

Anaingvoaie 3(3-0-6)
(Plant Ecology)
SfiFeaieuanne - 01401114

anvazlasE I mNItnaAIevedIaunY MIIATIEAEIALNY AUFNRUSTEWINe
Aandon wasmaWdsuulaswesdinuity fnsfnwuenaniuil

Ecological structure, vegetation analysis, environmental relaticnships, and

dynamics of vegetation. Field trip required.

U URnstivminevesity 1(0-3-2)
(Laboratory in Plant Ecology)

szuuilog Msduundiruiiy walansguiiegiuaznismiusindeya NM3IinAG
USua MsussenelazmMsessidenuie nsnseiserinsialudiaudue 8
nsAnuIuenAn U

Ecosystem, plant community classification, sampling technigues and data
collecting, quantitative measurement, description and analysis of plant

community, species interaction in biotic community. Field trip required.

WM INg YA 3(2-3-6)
(Research Methods in Botany)

vdnuazsziouTsidemangnumans Bnunudeyaiiensnausumsiss g
Avuadg Bnsideuasmssusmdeya melnvinuenisldiedosdiouasns
Uﬁﬂ’amuﬁugwmaﬁmwqﬂwmam%

Research principles and methods in botany, data collecting for research

planning, problem identification, research methods and data collection. Practice

of skills in using instruments and performing basic tasks in botany.

nsHnUfuReTsidayadmiuinngnuaans 1(0-3-2)
(Practice in Data Analysis for Botanists)

nseenuuUNEnsdshnakandmaamiamgnumans anudeulossywing
Inquszasdluamidfouasmadieszideyaiangan n1sdansuazdrsatoya ms
LaAINaTRLA N1SVIRARUALINREIY nsAnILAE AR INAN TR LTSI

Design of observational and experimental studies in botany. Connection
between research objectives and appropriate data analyses. Data management
and exploration. Data visualization. Hypothesis Testing. Interpretation and

communication of quantitative results.

* gilall

** ey 1UTuUT
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01401496

01401497

01401499

- S783YIUTAT

01401161

01401201

Fosamgnangnuans 1-3
(Selected Topics in Botany)

Gevamgmangnumansluseiuiyged sdedesudoulvluusezan
N13ANY

Selected topics in botany at the bachelor’s degree level. Topics are subject

to change each semester.

GHEGYY 1
(Seminar)
mathiausuazeAusevderhiaulamangnuemans lussfulSaaes
Presentation and discussion on current interesting topics in botany at the

bachelor’s degree level.

TATINUNGNUAIERS 3(0-9-5)
(Botany Project)
lassnuntiaulalulausig 9 veangnuaans

Project of practical interest in various fields of botany.

PIvenddeaieniseeniuvanidnenssu 2(2-0-4)
(Green Biology for Architectural Design)
Uszlanvasdalitin lnssasnuaznalnuasivuasdsidinou 9 lussuuine

= '

auduiussenindedifialussuuiing vlduavansloams nsffANYINTOLTER
wagnsnesalassadsluiivuasdsdiiindy 1

Types of organisms. Structure and physiological mechanisms of plants and
other organisms in ecosystem. Relationships between organisms and
environment. Food chain and food web. Case studies of survival and

construction of plant body and other organisms.

fyiiomsasranmendin 3(3-0-6)
(Plants for Value of Life Creation)

nsUssgndlifniloaivqunFoluiioysy iy arumanevainvesity nsldi
lumaAswgia 9193 WAINU guaw M3IRRnLR Medraiunudale ivaan
Viosfuuay Tansssy Snsfnwuanaaud

Applications of plants for aesthetics in daily life. Plant Diversity. Utilization of
plants for economy, food, energy, health, decoration, gardening, arts, local

wisdom, and culture. Field trip required.
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3.1.5.2 swAniiilusiadvivenvédngns

01402311

01402312

01403111

Fuadl | 2(2-0-4)
(Biochemistry 1)
Aiidadeunnnew: 01403221 wia 01403223 viseEsundauiy

WwadlAvesrUsznautesad Tnswadauasmiiivonilunssuiunsma
Fuailuwadansazaetimles Tassad audd whiivesanslulawnsm TWsiu n3m
fandan afe ouleduazlawuley uaznisuszand

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.

Fuall | MaufuRnis 1(0-3-2)

(Laboratory in Biochemistry 1)

Jfideadouannou: 01402301, 01402311 videSeunseutiy
UitRnsEesiietuastiied awnlnsinlaued msdiaadaseaing

vostlulanaandAnsmennuaall waenmsimszidiluana fanssy

wulesl wetialasuilv nsil

Laboratory on pH and buffer, spectrophotometry, biomolecular

modeling, physical and chemical properties; and analysis of

biomolecules, enzyme activity, chromatography techniques.

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

avmauLArlATIai1Ioenol sEUUTiSeeRn Wussell Ufisenall wia vauvan
983Ul ensavany eauvnanans Launasanilall aunaweil idninsladuaznisuan
sululessu niuasiua aunavaslossuy
LTl

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, ionic

equilibria, electrochemistry.
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01403112

01403221

01403222

UftRnsaiivily 1(0-3-2)
(Laboratory in General Chemistry)
UftRmsdmIvien 01403111 ndivialy

Laboratory work for 01403111 General Chemistry.

G E] 3(3-0-6)
(Organic Chemistry)
Anfifeaiiousntou : 01403111 vi¥e 01403115 vide 01403117
NOWANILALBUMIE 13T uunUssinvuesasUsznauiunad
Uiiseaiuaznalnuesfiise awmeslewdl wnlvasaisuedunlin
lalassuau uearaiglan welsuufnlalasaniueu memlasiainsves
a1sUsznaudunidlagTaneanninsalnl audiuazUfisevesuaanaged
dmes a1sUsznauiiuea uoaflen Al NABUN3E ayRudnIRduN3d 1o
funazansuszneululasioudug afin aslulawmsnnsmeziitu Wiy uay
nsatlmadn
Theories in organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of
aliphatic ~ ydrocarbons, alkyl halides, aromatic hydrocarbons,
structural determination of organic compounds by spectroscopic
methods, properties and reactions of alcohols, ethers, phenolic
compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, amines and other nitrogen compounds, lipids,

carbohydrates, amino acids, proteins and nucleic acids.

UfuRnmsesdunsd 1(0-3-2)
(Laboratory in Organic Chemistry)
Ayriideaieuinten | 01403221 visewdoui

UfURn1sdmIvin 01403221 ipdidun3d

Laboratory work for 01403221 Organic Chemistry.
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01403231

01403232

01416311

USInadasgvinnamil 2(2-0-4)
(Chemical Quantitative Analysis)
AiidoaSeuinden : 01403111 vide 01403115
wannIkaEnIEUINNSIUMIIATIZVIAAl daddranslu sudeuitingev
nquiluUinadinged madeseilasinin nsieszilaensinmss mslnmsa
nIA-lua Mslmwsnlnaniafangnou Mslvmsalagmsiieasi@edou mslimsas
nend ndnmsiugruvasaninstWlammisuuganiu
Principles and process in chemical analysis, statistics in analytical methods,
theory in guantitative analysis, gravimetric analysis, titrimetric analysis, acid-base
titrations, precipitation titrations, complexation titrations, redox titrations, basic

principles of absorption spectrophotometry.

UfuRn1sUTInaieszinnaall 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
AniifioaFeusnneu : 01403112 vie 01403118 Waz01403231 wWiewiey
flu 38 01403233 Maansauriu
weallawagUfuRn1meaeslnsgiusunamianil
Techniques and experimental works in chemical guantitative

analysis.

wanugAEns 3(3-0-6)
(Principles of Genetics)
yideaduiirey : 01424111

Wwaduayae funiuadAeTasfuRugmans N3fNeneANugNsIY
senieluindauazluloda wannistieneniugnssuvelLULpaLayngAL
ey nMevgneveinguiiea a1siugnssy NS IaBIwaTA1ITONUAN
mamanuvesduiagnsmuguiinturestunarlaslulay Wugmans
UInaumazUsenng iusnssuuenilunfed Wugeanitinminig

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.
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01416312 AugFansUfUuRNT3 1(0-3-2)
(Laboratory in Genetics)
fifeadeusnten : 01416311 wiendoui
UuRnsamiuivvdniuganans

Laboratory for Principles of Genetics

01416456 WugenTsu | 3(3-0-6)

(Genetic Engineering 1)

Arfigeaieunten : 01416311

wmadlanslaaudu Aduewmve nmsasasulasinmeibuilrauld
msfinsnafiduelagUizeignlanedweiss madeduluiivwasdnd
MIfnwINMInIuresedulaeniinnisnats Wdswnefisue nns
Uszgndldmansinums gaanvnssy nsunng uazdsuandey

Gene cloning technique, DNA vectors, detection and analysis of
cloned genes, DNA amplification by polymerase chain reaction, gene
transformation in plants and animals, studying gene function by
induced mutation, DNA markers, applications in agriculture, industry,

medicine and environment.

01417111 uAaAad | 3(3-0-6)
(Calculus 1)
afauazanuseaios ayiusvesilaidunasnsussgnd Adsouiug
waz MIUszend Uusuaznsuseend

Limits and continuity, derivatives and applications, differentials

and applications, integration and applications.
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01419211

01419214

01420113

01420114

01420117

adAng il

(General Microbiology)

AiidoaFounnou : 01424111

WiNN199aT7Ine1 QaunIdviiane) lassasweagad WugnIm n1s
Winglay LWueddy n3IavuIavi N13UsEENANIINISINYAT 8IS
REUNTI Aduanda N353 UAULALNISUATNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,
applications in agriculture, food, industry, environment, public health

and medical approach.

Qadineug AR
(Laboratory in Fundamental Microbiology)
FuireaFeuanden : 01419211 wiondeuiu uaz 01424112
UfjuRnsewiu 01419211
Laboratory for 01419211

UuFn1sWand |

(Laboratory in Physics 1)

FuiideaiFeusden: 01420111 wiewdeufu wie 01420117 wiewdeudu
UfTRmMsdmsuin Handvialy | wieRlandiugu |

Laboratory for General Physics | or Basic Physics .

UFURN AN |
(Laboratory in Physics II)
AnfidipsSeuanden : 01420113 waw 01420112 wiandeusu wse
01420118 Wsawiauiiu
UTRmMsdmIuIn fandvly 1 videEndiug |
Laboratory for General Physics Il or Basic Physics II.

9

g |

and
(Basic Physics 1)
narmans naranivesine aamwamans nisimdsuiibuuensuaiin

Mechanics, fluid mechanics, thermodynamics, harmonic

motion.
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01420118

01422111

01424111

4

andugiu
(Basic Physics II)
SfifeaieunIney : 01420117

«

il wiwdn aduwsivdnlil siaumnans fandgeluldesiu

Electricity, magnetism, electromagnetic waves, optics, introduction
to modern physics.
yanafif
(Principles of Statistics)

LI RAREIRUAERR Frindumsd sataenans fa3anis
32378 MuUsduuazn1suanuasntasiuvefwUidy MIuanuaemi
Wi Muankasthes msuanuasunid Mswanuasiiede atiRoyunuy
duTulsgrnanglazasszang m'ﬁmwﬁﬁa;‘gammﬁ NTIAATIEN
AUULUTUTILLUUN IR A5AATIS

AsnaneeldaFuLUUe

2(2-0-4)

3(3-0-6)

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,

samplingdistribution, statistical inference for one and two populations, analysis

offrequency data, one-way analysis of variance, simple linear regression analysis.

NANFIINEN
(Principles of Biology)

Faluanavesdelitin wad uasmunuaddy fugmand wayianinis
mmanuasveinddiiialasaiwasninfivesdafuas it
dneineniazwyAngsy

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and

plants, ecology and behavior.

a0
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01424112 PInennadfifnig 1(0-3-2)
(Laboratory for Biology)
AniidioaSeuanion : 01424111 vdeiFeundeuiy
UtRnismslindesganssml waduazdulsznevvesmad ot
waduaznIsAdauiivesas toule wagndwuludsdiin dedefivuar
& Ypdnsveswaduaznisutuead msduiuduasnsioiyuesdddin
AAvEATaIEYesEdiTin wasineine
Laboratory for microscope, cell and comments, cell membrane
and ransport, enzyme and bioenergetics, plant tissue and animal
tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.

01449390 NATENAINNTDNANAIFNE 1(1-0-2)
(Cooperative Education Preparation)

VANNNT LIAR LagnTvuunIvesaviainu suloudedeiud
Aeadies mnuiuguuasmatialumsasiasmuorin anudiugnily
M3UFTRNU N5doans wasaweduiug maayARnnIN SEU
msuImsaunn luanuussnaunis wedianisiaue nsleu
318974

Principles, concepts and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in
working. Communication and human relations. Personality
development. Quality management system in  workplace.

Presentations technigues. Report writing.

01449490 avnafnw 6
(Cooperative Education)
msuFRmiludnuazninaudiasnalesanuiildfueumng
MABATUNITIAYINTITURALNITUEUD
On the job training as a temporary employee according to the

assigned project including report and presentation.
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MuualvddsinUszaunisallusiedan 01401399 nMsHnuawgnuAmEns Loz
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Surveying and collecting plant samples from various eroups. Nursery, botanical garden and

herbarium keeping and management, botanical photography. Analyses of plant community and distribution.

Computer programming for botany. Field trips required.
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Plant response and adaptation to their environmental factors on plant morphological, anatomical,

physiological and biochemical adaptations.
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Design of observational and experimental studies in botany. Connection between research objectives and

appropriate data analyses. Data management and exploration. Data visualization. Hypothesis Testing. Interpretation and

communication of quantitative results.
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Plant diversity, classification system, nomenclature,
identification, taxonomic characters, distribution and

phylogeny. Field trip required.
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Basic knowledge in plant physiology: growth and
development, metabolism, plant-water relations and

mineral nutrition.
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Concept of dynamics of plant cell structures and
their functions; plant cell division, expansion and
specialization. Structures and functions of organelles.
Techniques for studying molecular and imaging
approaches of living cell and molecules.
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Internal structures of plant cells and tissues,

ontogeny and evolutionary development of structural

features of higher plants.

feduiesein (Course Description)
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Morphological characteristics, life cycle, evolution
and classification of nonvascular plants. Composition of
the basic groups of plants, reproduction and ecology.
Techniques of collection and preservation. Economic
significance. Field trip required.

Aa5u1e51839 (Course Description)
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Morphological characteristics, life cycle, evolution
and classification of vascular plants. Composition of the
basic groups of plants, development of reproductive and
vegetative structures, reproduction and ecology. Field
trip required.

A95UIBT18791 (Course Description)
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Reproductive processes, seed development and
associated physiological processes, ecology and

classification of seed. Field trip required.
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Morphology, classification, identification, ecology,
evolution and economic importance of ferns and
lycophytes. Field trip required.
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History, botanical structure, geographic distribution,
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8.

7. mmadisuiisunsuiudgenein

SUNAL

IR

y o e
fenasunlag

01401463 FVinenTTaun15vaaiY 3(3-0-6)
Evolutionary Biology of Plant

IidesSeannoy 01401114 wie 01401115
IidesSundeutu il
fafuiesede (Course Description)

vguf] wdnguuaslademaitaunisvesiio waliy
eriianisuazavgnsgyiug  nssuiunsIimuans
FTaunsuazALIRaINRaIsvaINTRen uasiTauinises
SEUULNA

Theories, evidences and factors of plant evolution,
trend and the causes of

evolution extinction,

evolutionary processes, evolution and diversity of

flowering plants and evolutionary ecosystem.

01401463 A ineiTauinisue i 3(3-0-6)

Evolutionary Biology of Plant

JifeaseuNiney 01401114
a o w - W w 1l
Jndeadounteudu  luidl

Aa5uuTI83YT (Course Description)
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TwazBuanuiumngludimdngnsmned 4 de
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= v A o 9 o ¢ ™ 5 .
9. unuiuannisnszateaNuSuliaraunsgIuNansSeuiaInuangnsgedun (Curriculum Mapping)
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HUULEUDYUIUUTIT187U0 1930, 1-2

FEAUUIYINS
MAIYINNBAENT ARZINEIAENS
IumERn (v ussens-v iR s-su.Anwiieaues)
1. &3 01401481 3 (3-0-6)
HoAvinulne fnaiveuaaiy

Fodvnwdenge  Plant Ecology

o

2. swivilveuiuusseglumanivissiulTanes dail
() MEAVIAN WY NEUENTY oo
(v") wnedviewigluvdngmsinemansiingin anuvivingnumans
(V') ezt
() Anaweden
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FuniidesiFousnnou 01401114 wonwemanivly (General Botany)
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4. FuiidesFeundouiy Taidl

5 A15I079 Fuil 4 werRnneu w.e. 2565
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v sda A o oa a o w
paansnintunulsn HRAWSNNIlEUFTEAURENgAT (PLOS)
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7. armaisuidisunisuiulesein

FRTUNAL seivuiul AsfinAbuas
01401481 dvrivavaaiy 3(3-0-6) | 01401481 fieivenvoana 3(3-0-6)
Plant Ecology Plant Ecology

IeiideaFoumnon 01401114 wie 01401115 Iprfidiondousnnen 01401114 asitfidnacuy
InideaToundeuty i FpidesSeundondu i wray
Aeiues1e3v (Course Description) AN85UN 518310 (Course Description)

anwazlasadamsdnaineivosdaauils n1s Liwasuuas
FinTevdenuiie aAnuduwussenindaieden waznis
Wasuwaswasdinuite fnsAnviuenanud

Ecological  structure,  vegetation analysis,
environmental relationships, and dynamics of vegetation.
Field trip required.
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Lmuﬁu,aﬂam‘:nfs:mﬂmw%’UEGWua‘um'1rﬂ's;q'luwam‘sﬁauﬁmﬂwé‘a’n@méiw%m (Curriculum Mapping)
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3 (2-3-6)

1 TWETU 01401491
odvimwilve  AIemangnurans
s a o .
WRIYINIWIDINEY  Research Methods in Botany
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o ¢d o S o oa
HaAWSINATUNUTER

HadnsnsFeuTEAUMEngas (PLOs)

PLO5 anuninuszgnaliinaluladansaumnalunisdudu Jinsient wla

Ammnedeyaainins ensmihsusnuiardeaisldetiamnyay

7. mmasuiisunsuiudssnein
83 AY snedviuds AelivAsunas
01401491 F53avangnurtans 3(3-0-6) 01401491 Tiemangnurmans 3(2-3-6) antalusussene
Research Methods in Botany Research Methaods in Botany wudalug
FurfigosFeunrdau il Junfifeaieundeoy il JfjiRn5
FniidesTeundondtu i Fiiveaieundouty Tl
Aetuteseden (Course Description) Aeduesede (Course Description) YFulsemasune
winuazsulovididomangnumans  F5nusmdeyaiiie winuarasldeulinisidenmgnumans  madmun | 59890
NMINAuMINe  nstwuedygu FBnsidoasniemunn | dgm nsmaguniside nwsﬁeﬁmqﬂi:mﬁuasauuﬁﬁw nsLiiu
dasa MRz wlana kAzn15INTRING swrwdeya myafuuuuasuam nsmssiuasiinnudeys
nsldefifdmiunside nadlsussrusaznisauananiside
Research principles and methods in botany, data Principles and research methods in botany,
collecting for research planning, problem identification, | identification of research problems, formulation of
research methods and data collection. Data analysis, | research objectives and hypotheses, collection of data,
interpretation, and discussion. construction of questionnaire, data analysis and
interpretation, application of statistics for research,
report writing and presentation.
8. 1919UfHaU

| ' W =l
eazduamunusngluldundngnsvanni 4 48 4.1

= v a = o = o .
9. UNUTILANINITNTEABAUTURATIUNINTFIUNAMSTBUSINUANENSd 5187397 (Curriculum Mapping)

= ' Y, -
Taziduanuiusngluidundngnsvsini 4 9o 3.2
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1A1lAs9578391 (Course Outline)

WY 01401425

A = a a ] )

Yaivneine Finevesldaondsyau

o4 a v : '

YRIYN1W1DING G Biology of Ornamental Flowering Plants
Nadausieny

. fumen dugiuiven lasaine nmsdiuwun msihldlduselen
yadmMaATEgiY unumtingnuemanisdenisiauivaenglinanuszsiu
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12. MaAuLAgHanER

13. WmuAnwinisugnifesldaentseiu

EIEY
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WATlATe518397 (Course Outline)

01401461

ol WONWATEASAAEUL

Fodwnendange Field Botany

yiadaussene
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1. WeNWAIERTNIAAUIL
2. mafusetiuead
3. mstiusiegsluslalvg
@ e It a6 1 =l a s
4. maiufmegraiisunayngulndids iy
5. Mathusegsiisnen
6. Mg uTvwazaIUNG N BAERNT
7. MIWANNINGNYATERS
8. nsAnuAsul

9. NISIANITLIBUWILEN

’ ¥ o
10. nrsarsranssalsilunuidimne

11. Msgudegauagnisnauadlunsdneinen

12. Tsunsuassiamasdmiungnuaans
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WlAs95783%1 (Course Outline)

01401467

Y311 ine AYLALRININROLVDINY

o
U

2NN Y Plants and their Environment

10.

11

12,

13.

o Y

WIVBUIIEE

. Anuddnvesivuardundon

. HaduAaandenss q vesity

. AUAANIUYDIHY

- msUfuisenumgiiguazin

. WA ARUATHIED WAZNSAAATIEVRIBUES
- myvFusvesivanelsimnuduuags

. mM3vsudwosivnslaanIwsiL
 augavashlufy
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1A1lAT9578391 (Course Outline)

FAAIUN 01401492
d - =5 - e £ v Q o ar &
Faunwine mitnUfiRmmendeyadmivinngnemans
YTYNNWDINGY Practice in Data Analysis for Botanists

ar 9 o= ases

wIvadfuanIg

Module 1: Observational Studies
1. Design and data collection in observational studies
2. Data management and documentation
3. Data visualization
4. Exploratory Data Analysis
Module 2: Experimental Studies
5. Design and data collection in experimental studies
6. Identification of appropriate hypothesis testing
7. Interpretation of results
8. Communicating quantitative results
Module 3: Individual Project
9. Individual project data simulation
10. Exploring and Visualizing your data
11. Statistical tests of your data
12. Project Presentation

Y
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1. umin

AnlAs9518391 (Course Outline)

01401341
MaNoUNTIITY

Principles of Plant Taxonomy

as

2daussene

2. ydnniseunsuIsIuie

]
=

3. anwngfivsAnawingy du 910 deemii dnnie 398 wzgy

4. anwENUI9A

$9An 819w 71 d1lse Yo vulus

1

5. AnungYIed d 1Bu wne Wg ueln

6. Anwrivisdaungdlveds luesu vuy aus
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Wadaufuring
1. Msvavisiadawssalduisassuis uivanisanaiwun

U

2. AIUNGNYAANTUALAIUINVIR

3. Wioaueifley

0. Enuneitmasiwasuiandu d1u $19 teewi dnna Andeu
5. Snunizfitnadifagn s1eun $2 dilss ve su1 T

6. Snuaiziunsddn Aoy s 1y Lzai
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10. dnuaizivasdduniunsiu suilug fina uendu
11, dnvagiwsdugd uiuys aensn AnYs usile
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12, ANWENYIIALA LWIONUAIMND LIIATBT NILWT)

13, dnwuzRvisdninive ne Junsivg sulwe wgens wisu
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1lAs9518391 (Course Outline)

WY 01401351 3 (2-3-6)
o a o m & W 4
Forrnwineg #35IeLUnwuva iy
A a or 2
FIYIN1HRDINE Y Introductory Plant Physiclogy
Wadaussene FMUAUTTUIUTTEN
1. guadimuniiuagidndvoa 2
2. MIgauagn1sadsaiiusnuazii uasthiduniuay 2
3. nalnn1sUalavesUntu wagnisaeun g

a. s ndusienaaigdulediy uasenmsiuansesntesmsesigamsiy 2

5. DIAUTENIULALUNU VIS INB IV TIY 1
6. MIRATiN NMsEdes waznssnemsiivlly 2
7. wunuadduuazsaulesl 2
8. NSHUATITWA LA 2
9. msmelalaeldeandiau /]
10. lulnslauuasdUamunuaddy 2
11. masndulauagnisiann (un) msdeansseninaead 1
12. gasluuivuansmuaunsITyFuls 4
13. NSMBUALDIVRINYADUAS 1
14. N1TLAIYUALHAILIVDLBUUTLD vegetative growth WAT NTBBNABN 2
528 28
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WataufumAn1g
1. Diffusion, Absorption and Imbibition
2. Osmosis, Permeability
3. Symplastic Translocation wag Il. Apoplastic Translocation
4. The mineral Nutrition of Higher Plants: Solution Culture Technique
5. Mineral Nutrition of Higher Plants: Plant Tissue Analysis
6. The mineral Nutrition of Higher Plants: Solution Culture Techniqu
7. Factors affecting enzyme activities
8. Photosynthetic pigments
9. Crassulacean Acid Metabolism (CAM plants)
10. Plant tissue culture
11. Plant growth regulators
12. Discussion

EIeEY
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M1lA5951873%1 (Course Outline)

WU 01401371
Fodvntelne FIeveusadfiv
FoRwnresange Plant Cell Biology

. woulananadin 5Rndu waznsduasizviansdfsy

B YauUsENe

. ANUAAY BN AN TV INE LY d WY
. waflafltlunsAinwieadity

Hevead waznsmuaumadneenvasasmelugad

Y

o

. Nead Ued warnisandusasnieluwad
. WiRalea waznthilveswifalea

. wesandley uaswuedTuiiieados

. WANERA LAZNITTUIUNITAUATIZAA LAY

9. lulnmaun3y waznsmelalasldoandiau

10. fluafiva uazn1sAUANNITINIUYRILEE
11. ntlsad uaynszuIumsainwmlagad

12. Ms1aSuaasadneg

13, anmiaveaadite

14. Iginswad

15. madsdeygralumadf

EXCE
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W1lAses183e1 (Course Outline)

eV oL 01401411 3 (2-3-6)
FaFvnelng NINIAVDINY

Fadgnundangy Plant Anatomy

fadausseny Srunudalusussens

1. fiuuagaridiAguesnsinvinmeiaiaman iy 1

2. waduazszuutiieifaity 2

3. \waduasiiodoiiu 2

a. ilolomn E

5. ilovleddns 3

6. Lﬁmﬁmﬁm 2

7. Tnssadnandsans 3

8. 57M 2

9. @eiu 2

10. Tu 2

11. AN 2

12. @ 2

13, Wwén 2

14. Buusle waznan 2

57 30
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Wadaufjuinis uaudluslfuanis

1. \wada 3
2. WUTIALN LarABLaIALN 3
3. ALNADLIIANY 3
4. \flaidef 3
5. aednduah 3
6. iaifedAniems 3
7. INBsLATY 3
8. Tseasnamdsans 3
9. 910 3
10. ae1y 3
11.Tu 3
12. @an 3
13, W8 3
14, \wém 3
15. 18uUsle wazndn 3
374 45
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W1lAs9518391 (Course Outline)

SHEIV 01401412 3 (2-3-6)
A a s a - Vel
?JB’J‘?J'IJ‘I']‘I:!’]“LMEI ﬂmﬁm’mawaawﬂuwammm

%a%wmmé’anqw Morphology of Non-Vascular Plants

Wadaussene Sruaudalisussens
1. unth Wennasmsvhmenuaziuukaziugidemivilunins) 1
2. wead (Introduction and Classification) 1
2.1 TgenTuluaiitse (Division Cyanophyta) 2
2.2 woaddiliea (Division Chlorophyta) 5
2.3 weavdunna (Division Phaeophyta) 2
2.4 ueaddums (Division Rhodophyta) 2
2.5 mMslduseloriainuead 2
3. dneinenvesluslolvdiuazlainud 2
4. lawaud (Structure, Major Forms, Distribution, Repreduction and Importance) 4
5. luslalwyt (Introduction and Classification) 1
5.1 uodd (Division Bryophyta) 3
5.2 87851399 (Division Marchantiophyta) 4
5.3 g95Ui$e (Division Anthocerophyta) 1
524 30
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o o a wa o o a wa
mYBlHuUANIT g lusljifinig

W o a wa
1. JaguszasAuusinaiaadiogunanllunisufifinig

JofeufiRlunsiseulfifinrsnasld micrometer 3
2. Division Cyanophyta 3
3. Division Chlorophyta 6
4. Division Euglencphyta, Chrysophyta and Pyrrophyta 3
5. Division Phaeophyta 3
6. Division Rhodophyta 3
7. msliuselovdaniead 3
8. Lichens 6
9. nAInen 3
10. Class Musci 5
11. Class Hepaticae 6
12. Class Anthocerotae 1
59 45
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1A1lAS95787397 (Course Outline)

T 01401413 3 (2-3-6)
Fodwmwlne  Augridvewesiviviedudes
Fodvnesangu Morphology of Vascular Plants
wataussene Srurudalusussens
1. UsEaIanI156au INYIMNIEY099T nEnNugIuvesdiugIuInediy 1
2. fuiavesiruardnvasilanruvesiaiiviodndes 1
3. dauvasivifeadasiunsduiusuuuedomauasiiliiRsadasiunsduiug 1
wWuUaIAEweA nswanazesuivlnvesduuile
4, ﬁﬂﬁﬁaﬁ%ﬁ&lmﬁmﬁﬂﬁu : Rhyniophyta, Zosterophyllophyta 1
uay  Trimerophytophyta
5. Division Lycopodiophyta (Lycophyta): Order Lycopodiales 2
6. Division Lycopodiophyta (Lycophyta): Order Isoétales wag Selaginellales 2
7. Division Monilophyta: Ferns, General morphology of ferns 1
8. Division Monilophyta: Order Equisetales (L?}uag‘h‘! Division Sphenophyta) 2
9. Division Monilophyta: Order Ophioglossales 0.5
10. Division Monilophyta: Order Psilotales (Lﬁuag”l,u Division Psilophyta) 2
11. Division Monilophyta: Order Marattiales 0.5
12. Division Monilophyta: Class Polypodiopsida Hvane order 2
13. Division Monilophyta: Class Polypodiopsida, Aquatic ferns / 2

heterosporous ferns, Order Salviniales
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as

oussee Fruaudalusussene
14. General morphology of gymnosperms, Division Cycadophyta: 3

Order Cycadales

15. Division Ginkgophyta: Order Ginkgoales Lg% 3

Division Gnetophyta: Order Welwitschiales (Welwitschia),

Gnetales (Gnetum) Wag Ephedrales (Ephedra)

16. Division Pinophyta (Coniferophyta): Order Pinales, 2
Araucariales W&z Cupressales

17. Division Magnoliophyta (Angiosperms): General morphology and evolution 2

18. The reproductive cycle in angiosperms 2
33U 30
waiteufuanng Fruaudalusfianas
1. Division Lycopodiophyta (Lycophyta): Order Lycopodiales 3
2. Division Lycopodiophyta (Lycophyta): Order Isoétales 8
3. Division Lycopodiophyta (Lycophyta): Order Selaginellales 3
4. Division Monilophyta: Ferns, Order Equisetales 3
5. Division Monilophyta: Order Ophioglossales 1:5
6. Division Monilophyta: Order Psilotales 3
7. Division Monilophyta: Order Marattiales 1.5
8. Division Monilophyta: Class Polypodiopsida divane order 3
9. Division Monilophyta: Class Polypodiopsida, 3

Aquatic ferns/heterosporous ferns, Order Salviniales

10. Division Cycadophyta: Order Cycadales 3
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Wadaufuan1s
11. Division Ginkgophyta: Order Ginkgoales Wa
Division Gnetophyta: Order Welwitschiales (Welwitschia),
Gnetales (Gneturn) wag Ephedrales (Ephedra)
12. Division Pinophyta (Coniferophyta): Order Pinales,
Araucariales a2 Cupressales
13. Division Magnoliophyta (Angiosperms): General morphology,
The vegetative and reproductive parts
14. Assignment presentation

33
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AlAT957839 (Course Outline)

SHEAU 01401414 3 (2-3-6)

a4 o o a o ¢
“UE)’H}’IQ’I‘EHIWEJ ‘U'J’QWFJ’]LMEIG]WUQ

Fodwnwdenge  Seed Biology

Wadaussene Frunudalusussene
1. UWHUNTADU LagRLIuIEuDsiu wﬁ’ﬂﬁug’m‘um%ﬁwEJ'l“uaaLuﬁmﬁ’uﬁf 1
2.Seed Structure and composition 1
3. Seed Development 2
4. Seed Maturation 2
5. Storage, Imbibition, and Germination 2
6.Viability of seeds in storage 2
7. The Biochemical Basis of Deterioration of Orthodox seed 2
8. Metabolism of the Dry Seed 1
9. Seedling Development 1
10. Cellular events during germination and seedling growth 2
11.Dormancy and the control of germination-Internal controls 2
12. Dormancy and the control of germination-Development of dormancy 2
13. Dormancy and the control of germination- External controls 2
14. Some ecophysiological aspects of germination 2
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fiadausseny UL NUTTEE

15. Mobilization of Stored Seed Reserves 2

16. Control of Mobilization of Stored Reserves 2

17. Seed and germination: Some Agricultural and Industrial Aspect 2

ERetY 30

wadeufjianis SrurudalusfiRnas

1. Tnseaseveandeniug 3
2. Waun1sveuenuile 3
3. Tnssansvesadonviuudn 3
4. M3TATIMUNLEYNIASIBNAN Bl 6
5. nspsIRABUATILTUTELERTLS 3
6. nMsmAeRLTUANRAL TR IS 3
7. MIVAADUAIINDN 3
8. Ufjnsuveneumiorluaauasduiuaisedasion sentesuin 9
9 Yadusnegiifiuasionissen 6
10.M3svasuniitiauaza UL dussvanuiniuglay TZ test, bleach test 6
11, NMSULANBNANUNGS 6

53 45

132



1A1lAT951873%1 (Course Outline)

TPEIU 01401423
Fodumwilneg 1Sy

YoIUNNWDINGE  Ferns

WY aUTTENY

1. Uszauaanisdau unta ‘HBULﬂﬂﬂWiﬁﬂE’]a‘l‘éﬂ‘ﬁﬁﬁ’luﬁﬂ

oy d

ANUFUNUSYRe lalalWdnuisu

s -4

ar - l&’ v s = ar o 1
2. dugrwanendesiy (Fnuagddy 510 deu Tu nguduelad

4

duaves aued undilnlwd) G9ins@in nsveneiug
= g o

3. meAnaaniitaiu (9 deiu Tu)

4. Aamanvan dugruinenveslsdiungulalalwduasiisy 1
s & o = a o k73 [

nszanenug dvaiven ATauinis wasnsldusslev

5. AavaInvaty dugiuinetvessdiungalalaluduaziisy 2
s é o = a £ d

nszAewud duainen 3aunis uaenislduselov

6. AMIMAINUATY Fuguinevesisdivngilalaluduasiisu 3
s & o = -y £ g

nszewud duainen 3auinis uaenislduselov

7. AARAINUANY dugruinervesisdinundulalaluduasiisu 4

s & o =3 = oas k7] ¢
NTEMBWUT ULIAINYT MIAUUINTT waznsiduselouy

379U
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C a wa

wavaUuaAnIg
Uszanamsaeu umh veulansAnyIoynsIisIuiy
Anuduiusyaslalalndduisy

a

Fusinen : dnwaeddy sn dreu lu

&3

). & as

dauguiven (fe) : nguduades duaded aled uniilvld / T9dnsis

q

- L3 JJ e o
NYINIAAEATUDIAU (510 a19U I‘U)

. daugninewensdivnaulalalwiuasiisu nmsseylaldyuism 1

. duguinemensdisngulalalnduasiisu nnsssulaeldsuisn 2
ar L= € I & a8 o =

. dugruinemensiivngulalalnduasniisu nissvuleeldsuisy 3

. dugrwinemensdivngulalalnduasiisu nsssulaelizuisw 4

. dugrwimemensdivngulalalnduasiisu nsseylaeldsuisy 5
at @ & ! (3 =) 8 ks bad

. dugrinevenndivngulalalnduasiiliy nsssylaeldzuise 6

373U
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1AnlAT95187397 (Course Outline)

SHaU 01401424

¥iwnwineg  Avayulns

YpIY1N1w99ngy  Medicinal Plants

o R W N

~N O U B WL N

as

$adaUsIeN

- umi

. ynIITIUTDsvayulng
dhuidulssloniuaging

- asusznoumanilluiivayulng
qvisvagesansiailualng

- oA a
; Wwa%u1W5WLUuW%LﬂiE§ﬂ:ﬂ

EIPEY

#298UT5818

- numumsunfvayulng
 Anunitayulwsanaau ded 1
 Fnunivauulnsanaaun 4 2
. Anwiivagulns o Sawgwuinaieraisiy wiedaursiiarins
. MIATINEBUDIAUTENOUNIWGNELAS
. AnsanALueNTYe

. MSAnNAENSA

EIPEY
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WAlAs9518397 (Course Outline)

SHEIVN 01401431
o o a o
Fodvnene  lulasweilaniaiies

Yo wIDInge  Plant Microtechniques

ot

Maussens

@ s ]
1. N9NUAIBYENN

MIAIUI8NAINAIDES

@

M stlatnFiegn

NSARTUUIY

sdeud

e N S

SHLNAI9E19

37U

Wtaufjinns

s

N5 Fixation
ns@AaneanaINdeeIg 1

N5A9NDENAINFIBENY 2

s ]

nstleBndiaeng 1

a

nstlsEindaacng 2
N15ARTUUIS

a4 -l
msdeud 1

2 =
N1388UE 2

v N o0 lmo R BN

ASHTINA28E19

,_‘
(=}

. M3smnae Sliding microtome 1

—_%
—

. NM9ARAY Sliding microtome 2

. Mssamaedawan 1

—
N

. Mssineaeiiawan 2

—
(S5
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14.
15.
16.
17.
18.

Wadaufusng
A15%11 Whole mount 1
n13%11 Whole mount 2
NSRRI Freezing microtome
nsindeyaldndasganssmi
nsgenmlandasganssen

734
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inlasesneiden (Course Outline)

W&V 01401442
Fadunelng  wssaliin

Yo 1wIBInNgE  Aquatic Plants

Wtan15uTIeny

1. i uaznssaliilunguuead

2. wysnilshilunguluslelys

3. wsslldhilunganiisu

a. fnminguardswandeu

5. Irvenvemssailithuagnnsufud
6. wysnlihilunguiinluieaies

7. wluednn wazngviinmne ﬁa@iuﬁw

8. wysallshilunguitaluibesy

' @
a1 o

9. AnwazYRIRuNduUIkasUYELEY

3

o ' o

10..  unagunssadlihuazmudfyseuyyd

o 4

EiEE
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8 = o a a wa
U URng Fuudaluslfunnng

1. Anwdueneg vesivdnonuasnsdwunduidaieg 3
2. wasadlsdlunduuend 3
3. wssalldiilungulustalsi 3
0. wssallilunguiisy g
5. dwiinennauluidsuiien i
6. wssalldfiilunsdnn uaswghudiaging 3
7. fnilnennauluideg 9
8. Anvmssaliuenaniud T 3
9. é’ﬂwmwmﬁuﬁﬂjmﬁﬂL.Lazﬂvmmau 3
10. pAUs1enssallithuasam i dydosiyud 3

594 45
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nlAs9518391 (Course Outline)

SWEIU 01401443 3 (2-3-6)
Fodvnwlne  Inervesnaqwlsl
A a ar . .
YBIVIN1W9nae  Orchid Biology
wadaussene MUV LUIUTTEE
1. uni dsedvasndawls ndreldvamitiaBuussdszinelne 2
yanadagynedutiineindi sl dsziamsdsandaslinmavamn
o =1 o 6 a o U 9 9 &
2. USTWTIU T1ndndussw Aamnisvasnaay ey nshaseTamd 2
3. gadmaassgianslidasanuazlainszms
4. Fuguineuszmeinavesnaisld snwmzees 0 4
g1 lu 1amen ean wasna anwaian uwazmnaLavle
a o a o P Gy
5. aynsuimuuacmsiuun mInTeszyrile mybiUselominminu 4
P ) & a a a 4 o
6. Fwanwol Waeinun Aufiagendd 5
il ﬂ'n'ag;'a“wﬁ'uﬁu‘lmaﬂisﬁﬁ MIENVAILNEAN NTUTUAIR AN THRULNGS 4
8. NINFNWUS wm:ﬁlﬂumwﬁwﬁ‘ug’ 2
A A @ @ a a A [
9. &nswamndsly nTzUIUMTUUNALEATN FITANTIWY NSRILATIZHLES 4
mswivla saslan 5198717 MItniean
10. miﬂQmﬁmua:ﬂﬁmmaw'”uﬁf ﬁa“ﬂmmﬁuﬁ:uwmﬁ'mweiuazvl,ajmé’m,ww 2
v ¥ a o .
11. MIByINBUATFUTFYY cites s
12. mysendawly 2
TN 30
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ANWINTLUIUNTNETTING 2
g nsudsmsiiudenennd sl 1
Inen1sudsmsiiuienenndals 2
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1A1lAS9518397 (Course Outline)

01401462

Fodvmwlne  wendAsusia

4 a o )
YBIVINIY189NE ¥ Economic Botany

(=%

v o Ny RN

e N S T e
in. & B o= o

s

Wataussene

unth

Aelusiuy

waslulaase

friaty

Algae

ualdiiloawun

fvaulnsuaziedouna

fodule thene

fiun3oshy Al
niIwenswITNYwaznauYI ARG CITES
néeldiuazmstauiiiensdsosn
funazndndue : Joldf
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anlasesnedaun (Course Outline)

IV 01401463 3 (3-0-6)
dodmmwilng  Tme i Teunnisuesiiv

%E)?J“U’lmwﬂé’ﬁﬂqw Evolutionary Biology of Plant

Watausseny Frurudalusussens

1. un ANUdIRYUaINIANYITIRINSHY 1
2. NFEVIUMIMISITRIUAIG 2
wang Y TRuINM e 1
AnuduuS SNt 1
UseIRmansyinug 1
unumvesanTiugnssuluATauing 1
N130ENBANIRUGNTTY 1
NSARLEDNNIITTINA 1
NsUSURIBNINUINIG 1
nsnuiinvesiinlu 1
funanuvatnuanemsdnTm 1
Fiun1sm 1
UseTRmaniddiaunisveainguiy 1
Usgiaansi39inunisvesdaud 1
Usznannudtiausn 9290 o uaztasgaving 6
Fiumsdeduguveaiy 3
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FAUINSANSASAIRYDINY 8
ATRUINIIVRIRBN q
35’@u’1n13mn&1§unmaﬁﬁ’u 3
TIuINITINEINA q
574 45
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WAlATe5183%1 (Course Outline)

TWEaUN 01401481 3 (3-0-6)
Fodvaelne Arine1vesiy

Yav1n1wengy  Plant Ecology

Wdaussene Fruautalusussens
1. Uszulanisaau (course syllabus) wagunin (introduction) 1.5
2. ssuulling (Ecosystem) e nsnauiIBwsigemis (nutrient cycle) 4.5
3, YadeAwandou (Environmental factors) 1 6
4. tadudanadan (Environmental factors) 2 6
5. dwnuivuazdnuazvsdenuie (Plant community and its characteristics) 4.5
6. N3dUAIBENY (Vegetation sampling) 4.5
7. MIUsIEBLaz AT IERE ALY (Plant community description and analysis) 1 3
8. MIUTsENELAEIAIIEEIRNiY (Plant community description and analysis) 2 3
9. Walnsvesdenua (Plant community dynamic) 3
10. m1snszevesdenudinug (Distribution of biotic community) 3
11. wiaU1vesUsznalne (Forest types of Thailand) 3
ERetY 45
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10.
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12,

13

14.

15.

16.

AIAT9518397 (Course Outline)

Gkl 01401491

FJnwlng  AFawgnuenans

Y1n1wndenge  Research Methods in Botany

WU aUsTENE

=l @/ a s
 FBuinuide 1
 BPuIAdy 2

=l i3 o oad
 Fauinuide 3

=l | =
 Fguinuide 4

=l 2/ a
 SBuFIdY 5

=l 2 -oas
 BYUFRY 6
- SBuFARY 7

-l v -

. Beuinuide 8

SEuide 9

Seuzanide 10

L] o @ as

Seuiaide 11

Seuzanidy 12
ugudTenaznsReanILide
MIMTBLARAYNIIATINBNETT

MIDBNLUUNIVIAGEY NMSTANITHAZIATIETaYE 1

NIRRNKUUNTTNAGEU NMIARNTTWAETATIETeYR 2
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WatauIIene UIUTINIUTTENY

17. N1sULEUeuIdY 4.5
18. n1sANWIAUAIDATY 3
594 45
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0 envmsdifaou [ eransdiive

Yo-umEna UIBALI F9INUN

o a2 w e 4 o
dufanmsAnwszauyTeymendled w .m.2561

Hietz P., K. Rungwattana, S. Scheffknecht, and J. George. 2022, Effects
of provenance, growing site, and erowth on Quercus robur wood
anatomy and density in a 12-year-old provenance trial.

Frontiers in Plant Science 13: 1-13. (Web of Science)
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UTTEUIUNTUNAITUNIIVINTG

M erasdisuiaveundngns M oransduszdmdngns
O erasdiaou O eransdiag

Po-uusNe UI9EIRTEIU TN

duSansanwseiuUSyaienidiel w .A.2558

Warakanont, J., Y. Li-Beisson and C. Benning. 2019. LIP4 is involved in
triacylglycerol degradation in Chlamydomonas reinhardtii. Plant and

Cell Physiology 60(6): 1250-1259. (Web of Science)
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[ eransdifaou O eransdiiaw

Yo-umeEnNa UIBIRRUNA FITTUANG

dSansAnwszauUSeienilel w .m.2555

Suwanphakdee, C., D.A. Simpson, T.R. Hodkinson and P.
Chantaranothai. 2020. A synopsis of Thai piper
(Piperaceae). Thai Forest Bulletin (Botany) 48: 145-183.
https://dei.org/10.20531/tfb.2020.48.2.08 (Web of Science)
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duSansanwssAuUSagenidlel w .@.2550

Saraphol, S., S. Vajrodaya, N. Wongkantrakorn and N. Sanevas. 2021. Factors
in culture media affecting the growth, and pigment contents of alga
Trentepohlia monilia. Applied Ecology and Environmental Research

19: 2443-2458. (Web of Science)
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Yo-unaNa UNEINTAITIA GVEUUA

dusamsanwszauuSyynendlel w .m.2561

Sutthinon, P., K. Rungwattana, C. Suwanphakdee, W. Himaman and
P. Lueangjaroenkit. 2021. Endophytic fungi from root of three Lady's
slipper orchids (Paphiopedilum spp.) in Southern Thailand. Chiang Mai
Journal of Science 48: 853-866. (Web of Science)
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dnsansAnwseiuUSgaendled w .m.2554

Matmarurat, G., Chutinanthakun, K., Juntawong, P. and O.
Khamsuk. 2022. Two distinct mechanisms of water and energy
conservation confer drought tolerance in chili mutants. Acta
Physioclogiae Plantarum 44; 1-14. DOI: 10.1007/s11738-021-
03346-7 (Scopus)
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