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1.2 A Ay vamangns

[ a v oa a a (23] [ [ <
NANFATINYIAAATUUNA @1UTIYNINYIAIFATVININ KangnIUTUUFI w.e. 2564 LUy
nanan sy aduligiseuinuiATe UAGUUANNITNIINEIMENITININ TneRNeIianIANG )

a va A o IS a I [ 4 0

wazn1aUJUR wietluldlunissenevendn Snvadunissesiuanudesnisuasaivayu

o w v a (2] [ v a U gj v o = !
MamuanInemansdinnluszauviesiuiasseauusena adsaunsathluldlunsfinwisie

wawyinideluseauaeialy

1.3 nguszena
1.3.1 Wiendntudinndngnsingrmansdinmidiauianvaiunse dvinwvenieslaan
Tulgdriniswasufufinis wazn19insieideianas nsldmaluladaisaune Wwen1sdny)
AUAINITETUAMWINGIMERITININ LazauilineItasle
4' a o a da o = s o 1% 2 vaa a
1.3.2 WivendnUnudiniilnadnuusiieszasn suuseneumelJudinnessy 9385534

fiausuiinveuseu WudWaunuesegimeies waraunsatanudnlasululduideym

Y

waginANSdeduLaysSEAUYIALA

Y

2. wHumuIUTulse

UNUNIWAL/AUREULUA nagns NANFIY/AIUIY

1. YSuusamdnanslvfiunsgiu | L Wu1ssuuianniun1ien1sil | 1 9189usuud1sadeyanniens
A9AARDITUNUTNIATTIUNAN | NUivesdndin fouvivesdudiaineeans
gnITEAuUTY QYIRS W.A.2558 T
punTeUNIATTIUANIAESERy | 2 duasuliidenmginiads | 2 dwudBeminiiddmsnl
gANAN®Y WA, 2552 wazAdy | wastenvuidundddusinlunis | msaundnansasudiuaingn
Fosnsiuidseiluviosiu WAnNVaNgns maduiiites

3. wuniiefnnun1suszidy | 3. senunsussdiunanangnsin

ninansee1awaiiien Unshnen
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LHUNSARIUY/WAasuLUag

nagns

NANFIW/AU Y

2. NEUIUNITIANITITIUNNT

GRIY!

1. dUaTuNIS 8 UNITAD UL
31 (Active Learning) 1a & 4 ¢
wWunsruIunnsFeusngiGey
a30UfURLAA3

2. wWwinweUURnsALaTIven
8% wazmAlulagTanm

NeonAR DI UAAALIINU

1 WNUNITUINITAITABUNYS

WunsEuIUMTREUSAIN

2.9 YAMUNANITNIUABUHINTYIU

HAUEYVISVRILNANN

3. mInumulazyTulTmangns
ThapnrdesiunasunsIdelng
TuransvaImuBILaZAEnS ouT
Aot oesruiawualdunis
Lﬂﬁammawaqmﬁmmﬁm

NNAINGFERS

Ldudasuam119919137u
UsggudusunmainIn1sn ey
Inerdansuazinalulagves
NAUATBUIYUMINY 1T 8BE
oo

2. @@ UANI1591U15 90U

AUONANIUIY

1. 48N@155 18 URaN15UTE Y
AULUINIIBIAITIUANERAST

a v
bNEYIVB

2. LlONESNTINUNAUBHAIIU

A98999ANNSE

4. NTUSUITNSNEINTNSITUUY

NN36U

1. daasulviannansdudnien
a3 6130 uavdenisiieus

2. dam13an gunaal A
vosdsunagiosU juAn s
wmsgulimEnzauiieame

3 dnmuviaadsuiuonduiFou
flasnadosfunisinnisiiou

N3

1. IIUIULBNEIT H157 hATFDNS

L4 (7 ¢

2. e Jan gunsal AT vies
Beu HosUfuAnisiduinig
WINZALULNEIND

3. unasnUusauninauiy
wiasH nUszaun1salIvdn was
una @ nuigaiuiiaenndesiu

g o & D=3
NNYENVUUUVDIUNANT

5. MIUINITYAAINT

1. da3u WAUI0IAAMUTNI
MIUSMINTANY NTINY Lag
VinweMsInMaseus

2. @UESUNITWA U NYEA1U

A91MNT HALITTNUBIARNANTE

1. N&ENSIATINISHAILIAMIANSE

Uszdmangmsedwieliles

2. T5189UNANSWNS LR NBEUSY

UsyudunuueInanase

6. MyatuayukariantnAnm

1. Wl uISTUUNIS A1 US NWN
PMAVINS NI Lazwalulad

ANTAUNALNUNANEN

1. §R5EUUINTINUS nw LN el
ANUINWNUNAN®
2. AAM1SI9LIAINTIAAIUS NN

LATNAN®YN

2. dgsasulmin@nwilneainu

o
v o v =

1. IAAYUUNUVBIUNANTN
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nagns
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AN 3 FTUUNITIANSANEY MsANTuNT uazlaseadsvamdngns

1. S2UUN1SIANITANY
1.1 ssuu

=

szuuniIsanelvszuunITAnyIuunInia lae 1 In15anel wuseandu 2 AA

a a

N5ANWT wag 1 A1ANsanwUng dssesnanfnwilitdosndt 15 §Uav anuunsgiunanans
szavgaudnwnazilulumudetsduuminendusvdigias Tmen1sinnsAnwssausyn
M3 W.A. 2555 (A1AKUIN 9)
1.2 nsdansAnwinirgaieu
o vV [ I a a a [ Y = a ¥
AvualiiszegiiatkazdnuiumiisAndisuifsaiuladunisfneiniadngd wagld
a Y | 1Y) ¢ © A9 v a Y v o a [y [ "y [
sepznaseulitesnii 8 dUanvt Nelliilulumudedaduunninedusvdigias 91aien15dn
N3ANNTEAUUTYEYINT W.A. 2555 (AAKUIN 4 111IA 5) ¥R U leunmIngae s
Fwhensinn1sAnwluniaggeu w.a. 2550 (n1ARWIN §) kagseileuuninedesvsigey
TwhemsdansAinwiluniaggieu @UUN 2) w.a. 2557 (AARWIN §)
1.3 nsiguLRganiaginlussuuninig

a

T dulumudedsduuminerdesidgias 3en1sdnnisfnuissauuTygns w.e.

o

2555 (AMANUIN 9 BUIA 9)

2. Mmyniun1viangns
2.1 Ju-anlun1saiunisiseunnsaou
a ~ a a
AMASEUN 1 Wheuliguiey - naiey
a ~ a a ~
ANAEUN 2 LRoUNgFANIEY — Junay
AANATOU  WBUIIEY — WAL
waglilulumudetsfuuminerdesissigaeinsienisdnnisfinessauliayges
W.A.2555 (AMANUIN 4 AUIA 5)
2.2 anauUAvaEitIAne
Y Y =2 ¥ ) < = [y L = =l =1 1
2.2.1 fn@nyaaesdusamsfnuseiuiseudnumneuaeviseliieuwin
a cuadl' v =l I3 2 YY) a % [ 1
2.2.2 figuandfsuasuiiunuysenia vsadulusmudetaduunine dusvigasdn
AIBNITIANITANYITEAUUSYEYINT W.A. 2555 (AIAKNWIA 1 ¥9A 1)

2.2.3 msfmdengiinAnwiiidulumuvaninast uagUsenAveaunIenae sy was
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2.3 UsymrvasiinAnewsnidn
Unfnuniadandnseulunangasineransindia awivdive vdngnsusuuse w.e.

2559 Uszautlymn Mneazidennaluil
2.3.1 fAnusiugrumamuIngimansiuguuazinue U iRn1seglunaeian

(%
=

2.3.2 fianuiiugrumanunsinguazn1wsangueglunuai

Dy

2.3.3 fianuinugumenuadamansuazinalulagidviaegluinuein

2.3.4 UnANWIGIUIANNYENITIFTINUTINAINGIAE 1Y NITLUITULS 8U N1TITIRY

dll G = =
Lﬁ@ﬂﬂqﬁﬂ'ﬂaﬁ"ﬂ’]ﬁl LLAENITAINSLUYULIYU

2.4 nagnslunismfiunaiieuiledyw/desiavesindnunlude 2.3

manniznssans iudlanasusuusaligmildtuindnw fseezBearelud

2.4.1 fnseusurinusndwfoRnsduingnmansiugu waziiunuvinyensUfuRns
TifuinAnwinsnidn SnislédnnisSeuntsaeuiieiuyuinugmau fiRnisduinermant
SRR

2.4.2 fimsousudeiansmeiumsliinwemaniviionisieans uazueunane
TWenasdfasuiiunsinnisdeunsasudliindnuildiinyusinuznianie Tnsanie
mwdanguiieadestumansnaduingmanstanmluduseou

2.4.3 In150Us B URNMINesuadinmans wazueuninglionnsdfnniunisise
Tusiednunu 1dud Ivueanda Mienudlaunndesifioda Snimsanea Wdalassnsd
Yreties ilefndomluneivunsndadeudounansniauasanena

2.4.4 fimseusndafuRnsmeiumaluladfida eifinyuauslusiuade

2.4.5 finsdalasinsusuilimatin@nenliduin@nwinsnian Inesinsiugimvinwenisly
Fn nsamadousou maseulusednsie sureinussug IWiuinAne wavueumngli
p1sdiUinuldAnnuedndlnddn annsauinuiuenansdiuinu vieUszsiuaznssunis

ASURnveUnangaslavangteans wu walda lad vsaitnulalagnss
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2.5 wHun1ssutinAnenazddansanisanuluszes 5

Y

o v =2 ' = =
uutnAne luwazdnisAnen

IuuLnAnen 2564 2565 2566 2567 2568
FuU 1 40 40 40 40 40
Fu9 2 i 40 40 40 40
U7 3 i i 40 40 40
F7 4 - - i 40 40
594 40 80 120 160 160
mm’jwzwmsﬁnﬂm - - - 40 40
2.6 JUUTZUUAULNY
2.6.1 3UUsZIUTIETU (Md3e) / U)
. . Yauuszaa
AYATL_YNINYIU
2564 2565 2566 2567 2568
AUNFINSANYILAY
, . 760,000 | 1,520,000 | 2,280,000 | 3,040,000 | 3,040,000
AIAINTLUYU
Ruganyuansgua 120,000 240,000 360,000 480,000 480,000
T85U 880,000 | 1,760,000 | 2,640,000 | 3,520,000 | 3,520,000
2.6.2 qUUsza0d51897¢ (Mg / um)
. . Yauuszana
IYAILYNINYIU
2564 2565 2566 2567 2568
. JUALHEUNIT
1. Alganeymans 2,388,000 | 2,411,880 | 2435999 | 2,460,358 | 2,484,962
2. Alganeaniung 45,271 90,542 135,813 181,085 181,085
3. 18T WILAVLNTMINGIRY
5931 (n) 2433271 | 2,502,422 | 2,571,812 | 2,641,443 | 2,666,047
9. QU@QVJU
A1AgAa 300,000 400,000 | 500,000 600,000 700,000
593 (n) + (V) 2,733271 | 2,902,422 | 3,071,812 | 3,241,443 | 3,366,047
TUUUNANY 40 80 120 160 160
AlTanenetnAne 27,348
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2.7 STUUNTSANEN
M wuvdudon
7 wuumslnanudedsiiniidundn
O wuunmslnasiudeunsnmuazideadundn
(] wuumslnadiaanseindidudendn (E-learning)
L] wuumslnadumesiin
[ 8uq (s2y)

O A9 v < Y v v a LY [ 4 [ = LY 2
matlldudulumudetsduuninedusvdgias 11998n1590n15AnyseRuUS g
W.A. 2555

2.8 maiigulauniteinsgdnuazmsamasiisuseudinanduaaufne
TeAvaznsameilsussuiiuaatuaaudnwindnwneefnwluanidugaudnw
cs' i o Y = @ =~ =~ 1 a vy & A9 v oa =
dunfeu WalhAnwlundngasiarursaisulouniieinle nellliduluniussidey
UNINYIFETITA YAy 1MENITBULBUNANITISEUY W.A. 2552 kasseileuunIngnas sy

@8 3eensiisulauNanIsBey (UUN 2) w.A. 2558 (AAKWIN 2)

3. vangAsHaransIdaau
3.1 viangns
3.1.1 UIUNUBNG mmaawé’nqmﬂﬂﬁasndw 129 wughe

3.1.2 laseasnamangns

[y

laseasiamdngns wiadunuinivinaenndesduiiuualilunagiuinsgiu

VANgATIEAUUTYYINT W.A. 2558 AUUTENIANTENTNANYITNNT fail

578015 NAAININTFIU Taseasranangns
n. vanadvAnelY laitfaundn 30 wiaefin 30 wuqefn

1) nasAvinwiilensieans 10 iaefin

2) NFIvIBEManS 6 Mienn

3) nguddPumans 6 Mienn

4) NGIAMIAANAIANT INYIANENT 8 vi3efin
wazmnAlulag
U. UYWL laitfaundn 72 wiaefin Laidfaandn 93 wiaehin

1) nasdvuny 20 ngin

2) N NENTIAY 42 mgin

3) ndudvLeNiEen liteendn 24 wiaein
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518013 NaTNINTFIY Taseasandngns
3.1) NANIYFTINE 12 vugin
3.2) NIV IIN Ay 12 vugfin
wAlulagynw
4) nquIvHnUsEauNITalIvITN/ 7 vithegfin
annafne
A. NUINIVLADNLES liitiosndn 6 winefn lsitdounin 6 wuwnn
594 laideandn 120 wuaein | ldtlaendn 129 wilefia

3.1.3 5987391

1. SUUTHEAIVIEANUGIUYRITHUULAY

2. ASIANUINIYT W39 %izwmi%’wmwyfﬂaﬁm ISCED (International

Standard Classification Education) Wunumg

3. NFIAMUINIV AN Banian 3 Usen1shie

3.1 Bna1TEdIAYIOIRIEUILTINIT

3.2 Bagnuniinvessgin
3.3 9 ARV

4. S%aIY Usenaumiemiaty 7 6

@Y 3 fusn  Juniandvuwaznginn

L% .«.:4' 1 = o 1 =l gj =l
LaUFN 4 UIUBNDNEAUAINNEINIENTDTUT
L@UHIN 5 UIUDN NN B IETIUN

BURIN 6, 7 UIUBNENAIAUNDUNRIVEIIVN

7

— MNAINUAENIIN

L’_l

o

ANAUNDUNAY

AnwazLiianm

SEAUAIINLINGY UIBTUU




SEIY
0001101

0001102

0001104

SHEIYN
0001103

0001105

0001106

0001107
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I IINeN (403)

IAUMUAANVUNEURIR A VAINNAN BUElon)/NANE D8RI VIV Al

0 U8R IPINUFIUNINGIFNENTTINN
1 WD WONYAERNS

WU FRINET

NUURT LIAINYY/ANURAINNANINITININ
VUL WugAEns

Mgha TN/ inaluladinm

YUY LATBID/MATANIINGIAIANTTININ

co ~N O U A~ W N

n. nuIn3Anenaly
1. nguANY LN sHeENS

1.1 3v1UsAU UIAULTUY
Fodw
mwilveiiienisdeans
(Thai for Communication)
awdanquilonisdoans
(English for Communication)

nsfle-ua Nwdengwiven1sdeasluiiinuszdniu

v

PUNUD UL/ LATINITIVY/UTHNTTUNIINYIANEATTININ

wedie MIRnUfuRnw/Andssaunsalivdn/aniafing

30 wuaefn
10 wu2eAn
6 N8N
nienn
2(2-0-4)

2(2-0-4)

2(2-0-4)

(Listening and Speaking English for Daily Life Communication)

1.2 Jynden WenSeuansedvssluil

FoAn

asauwAiionsinuAuat

(Information Searching for Study)

mMss-TeunTwSingy densdeansluiausysniu

(Reading and Writing English for Daily Life Communication)
mmé’mqmﬁamiﬁamﬁwuﬁiiu

(English for Cultural Communication)
Awdanguiitenisdeaslusuendn

(English for Communication in the Workplace)

4 BUBNA

“uenn

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



FVGRLE)
0001108

SHEIY
0002101

0002102

0002103

0002104

0002105

0002106

SHEIY
0003107

SV GRLN)
0003101

0003102

0003103

19

A a
VBIUY

a = = aa o w
AMEAUNDNTFRENTIUTINUTEINTU

(Chinese for Daily Life Communication)

2. nguAYIUYWEAIEAS HanisauIneivsalul

Fo3un

Wizwmmﬁmtﬁamiﬁmm
(Buddhism for Development)
Ineiten1sREINL
(Psychology for Self Development)
JUNTENNVBIAUATAUTIN

(Music and Life Appreciation)
AazagnN1300nwuy

(Arts and Design)
AUYNIBNINNTHEARNS

(Art Performance Appreciation)

AUDLNONRILITIR

(Meditation for Life Development)

. NFUIVIHIANAENS

3.1 AY1UIAU USAULSEUY
A a
IBIU

I a aa
ANMULTUNALLDINA

(Smart Citizenship)

3.2 Syuden denSeuansedvaelul
Fodwn

syuudenulng

(Thai Society System)

szuvdsaulan

(Global Society System)

§3NANUAINYsEITU

(Business and Daily Life)

BN
2(2-0-4)

6 NUWNR

u28nn

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

6 wenn
2 wqena
nuqein
2(2-0-4)

4 BUBNA
u28nn
2(2-0-4)

2(2-0-4)

2(2-0-4)



SHEIYN
0003104

0003105

0003106

0003108

AU
0004101

0004102

0004103

0004104

0004105

0004106

0004107

0004108

20

FoA

Inasfne

(Loei Study)
Ussimnealnenulsssanendeou
(Thailand and ASEAN Community)
LA¥gnaluTInUsEd iy

(Economy in Daily Life)
ngvaneludinuszdniu

(Law in Daily Life)

4. nguivainAans IngrAansuazmalulag

FenSounnseivdeluil

Fodwn

nsAnuaznsanaula

(Thinking and Decision Making)
walulagrauiimesaniudinuszdniu
(Computer Technology for Daily-Life)
nseenfidsmeLiiegunin

(Exercise for Health)
Ingnmaniuazmaluladifienaunndis
(Science and Technology for Quality of Life)
Inenmansioaunn

(Science for Health)

FinfuFwandou

(Life and Environment)

[y

a o U dl aa o
LV]ﬂUﬂﬂ']'ﬁU'lj\‘ﬁﬂE’]Lﬂi@ﬂiﬂu%’]mﬂﬁ%ﬁl’nu

(Household Appliances Maintenance Techniques)

= d‘l L aa o v
ﬂﬁiﬂQﬂWSULLagLaﬁﬂﬁ@'ﬂuﬁmwﬂiz’ﬂﬁ’gu

(Raising Crops and Animals in Daily Life)

$d8nn
2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

8 %UENA

“uenn

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



SREIY
4011004

4021001

4021002

4021003

4031001

4031002

4031003

4091004

AU

4031501

4031502

4032004

4032005

4032006

21

. RUINIVANIE laddaendn 93 wiqefia

1. nguvuny UaAuEeY

1
A a

VDIV

fAndfiugiu

(Fundamental Physics)
iy 1

(General Chemistry 1)
UftRnsiaiivialy 1

(General Chemistry Laboratory 1)
il 2

(General Chemistry 2)
TNl 1

(General Biology 1)
UFTRn5T7 Nl 1
(General Biology Laboratory 1)
TNl 2

(General Biology 2)
ALINAENTANNTUINIAIENS

(Mathematics for Science)

2. nguAvnenteAu Usuiseu

]
A a

¥o3v1

SGRRRNEN

(Microbiology)

U URn159a%33nen

(Microbiology Laboratory)

AP UNIIdmSUINEIAE@RTTININ

(Organic Chemistry for Biological Science)

U uRn1saldunIgdmsuinemansyann

(Organic Chemistry for Biological Science Laboratory)
LAIALATIEAEINSUINYIAERITININ

(Analytical Chemistry for Biological Science)

20 %U8NA

“nienn

3(2-2-5)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(3-0-6)

42 wuena

NU28nH

2(2-0-4)

1(0-2-1)

2(2-0-4)

1(0-2-1)

2(2-0-4)



FVGRLE)

4032007

4033008

4033009

4032101

4032201

4032301

4032302

4032401

4032505

4033511

4033601

4033701

4033702

4033703

4034704

22

IBAV

UURNSeIRAs RS UINeman st

(Analytical Chemistry for Biological Science Laboratory)

FuARdnTUINLIFENSTIN N
(Biochemistry for Biological Science)

UFURNIsTUATEMSUINEAEasTINII

(Biochemistry for Biological Science Laboratory)

FRINL1VOINY

(Plant Biology)

FINY VD IER

(Animal Biology)
UAIneasTIne N seusNY
(Ecology and Conservation Biology)

U UANsineIngwasding nseysny

(Ecology and Conservation Biology Laboratory)

Wugeansuazinalulagmiidue
(Genetics and DNA Technology)
2YIINYINBINNS

(Food Microbiology)

wialulagdann

(Biotechnology)
\3asflomdineneansdanmn
(Instrument in Biological Science)
FIADALATNITINUHUNITNAGDY
(Biostatistics and Experimental Design)
FUNUIMNEINY IR TTIN N

(Seminar in Biological Science)
1ATINTIVENIINBIFAATTININ 1
(Research Project in Biological Science 1)
1ATINITIVENIEINUIFEANTTININ 2

(Research Project in Biological Science 2)

Yd8nn

1(0-2-1)

2(2-0-4)

1(0-2-1)

3(2-2-5)

3(2-2-5)

2(2-0-4)

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)

2(0-4-2)

3(3-0-6)

1(0-2-1)

1(0-2-1)

2(0-4-2)



SHEIYN

4034705

4033801

SV GRLE)

4032102

4032103

4033104

4033105

SHEIY

4033202

4033203

4033303

23

I23

ANSASATIABBLNAILIWINNTTUNIITININ
(Creativity and Development in Biological Innovation)

AnUJURMUNAEUINNITINGIMERTTININ

(Fieldwork in Biological Science)

3. nguAYeNGean WaniseuneIvrelul litdesndn
3.1 NFUIVITIINYT FBNITEUINTIEIVsRlUY

3.1.1 NGNIYIGRENNNGNYAENS

=) = a 1 dy
WansyulnNsIgIvIsalul
A a
Y2IYN
Hvayulnsiaznansious
(Herbs and Products)
WYLATYFA
(Economic Plant)
Nyedvaaznsiduse e
(Zingiberaceae and Utilization)
Y1IAENANNUNIINDD

(Rice and Rice Products)

3.1.2 NGUAIVRENINENIINGN
BeniFeuansedvnaelul

Fodn
wuasiduuselovdlusssumi
(Natural of Beneficial Insect)
woadarmIulsslonilusssumi
(Natural of Beneficial Mollusk)
AYIUNAINUAIENITININVDIER D

(Biodiversity of Animals)

BN

2(1-2-3)

1(90)

24 ¥ii28nn

12 AUENA

3 BUBNA

MU28nH

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 BUQENA
u2enn
3(2-2-5)

3(2-2-5)

3(2-2-5)



SREIY

4033402

4033403

4033404

SREIY

4033602

4033603

4033604

AU

4032503
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AAAWLENT) ANUWUY UAB. 5 uag uAe. 6 Aelu 30 Tuna
Augnniamsfnuiaaoulinsuynsieiv,
(5) AY1T18IURANITANTUNITVOIMENGATAUUUY A, 7 | X X X X X
el 60 Fundsduandnisinu
(6) finsmuasunadugrivesinAnwimusinsgiunanis | X X X X X
Goudidmualu uee. 3 waz uae. 4 (i) egrefosienay
25 vpseiniidnaeuluusiazdnsdnu
(7) dMsimu/USuUsInsiansiseunsaeuNagnsnIsaou X X X X
vidomsUszifiunanisiFeuiainsanisussidunsaidued
swaly uee. 7 TiudH
(8) @197158%m (91d) nneulasunisuguilmensedwusdy | X X X X X
ATUNTIANTSISEUNTAOU
(9) 919138UsEIMANgaInAUlISUNSTRILIMININSWRY/ | X X X X X
vi3eTuin ognsliosTagniends
(10) IwuyPaInsatuayunsiseunsaau (G1d) lasunis | X X X X X
Wawinsuaz/vseldn kivesnindesas 50 sl
(11) szfuanafianelavesindnudgavine /Sadislvsfidse X X
A ndngns waslsitdesndt 3.5 :nAziuY 5.0
(12) sgduanuienelovosfldtndiaidnedudinln wiel X

Uoanin 3.5 ﬁ]’]ﬂﬂBLLu‘ULall 5.0
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1.1 MsUsziliunagnsnisaou
YRnoUMIARUAITINTUsTIUNAENENSaoUlAe TNKARUVTBSEAUANUIN Uae/13e N3

v v
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wangnskaviingaeuinluliulsmasenurasiely
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ANDSUNYSI8AYN

1. uIAAnNwIN2LY

1.1 na:u%ﬂmmu,ﬁamﬁﬁami / Language Communications

0001101 aenlneiiienisdoans 2(2-0-4)

(Thai for Communication)

anudifosduisafunivinaznisiears ysanisnisldaiuludeeuuay
Smussaulve sinwzmsan s g yn s1usaziBou euszgndldlunisdsdin

Fundamental knowledge of language and Communication, Integrated
language use in society and Thai society, thinking, listening, watching, speaking, reading and

writing to apply in life

0001102 AWDINGHNBNITADENS 2(2-0-4)
(English for Communication)
NIWAIUINITERA1TANIINuTUNUFIU N7 YA 81U wavilleu Tu

& 1 Y

#01UN13006199 N1SVNNIE NM15YIIAINIIN NSIETeyad Ul ATAUASY YUY N1TUTTENY
doud fisa nsueniivig

Fundamental English for Communication with four skills namely listening,
speaking, reading, and writing in various situations; greeting, getting to know each other,
giving personal information, giving information about family and community, describing

places, giving location and direction

0001103 assuwmAiiansAneduat 2(2-0-4)

(Information Searching for Study)

ATAUNA ﬁﬂmmﬁmsaumyﬁ Lma'\‘iL%EJuiLLazw%'WEJ’mimiaumsﬁ ﬂaq‘méu,az
A53UIUNITAUALATALIARIEERTTE 115 T8UTI89IUNIIIVINITAZNITUNAUBIIUATY
UINTZIUEING maamumﬁéf’madLLazﬂ’]SL%EJuUﬁmmﬂiu LﬁaﬁﬂU‘U'isqﬂfﬁiﬁﬂumiﬁﬁwmu
e anslinus elinug loeggndesuasiivsedniam

Information, information literacy skills, information sources and resources,
retrieval techniques and process with digital media, academic report writing with
universal standardized formatting, citation and bibliography for efficient application on

other types of research and thesis writing forms, correctly and effectively
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0001104 nsils-wa Awsanguiitantsieansludiiauszintu 2(2-0-4)
(Listening and Speaking English for Daily Life Commmunication)
nsflanaznisnaluszfuussloanavszaudeninuluindonieg Alély

FinUszdrTu lnedfanssuvainvianesuwuu tnegaiulvgiseuiniineenisile-nanwdange
Practice of English listening and speaking at the levels of sentence and

discourse for Daily Life Communication through various activities in a variety of topics

with an emphasis on helping students practice their listening and speaking skills

0001105 nssu-WauMEseng e enisaeasluddausziniu 2(2-0-4)
(Reading and Writing English for Daily Life Communication)
nsuntsdeRN n1senulava LHuwulawan N8 1ulsznid Ase1UaaIn

HARAUTIANE NTLDANIN NINTONLUUNDTY MITBUIALNYEIUR msdeansmaddnyseiind
Skills for reading newspapers, advertisements, announcements, brochures,

and product labels; summarizing, completing forms, personal correspondence, and

electronic commmunication

0001106 AMEBINgEiENITRa T TRIUS T 2(2-0-4)
(English for Cultural Communication)
awdanguiion1sdeans Ussifumeiamsssy glivssna gilenia Ardoamis
Fip Aade 9 wavwAnIad ANIUsEndl TaiusTIu
English for communication regarding cultural issues, geography, climates,

social value, beliefs, food, and traditional festivals

0001107 AMudangeiiansaeaslunuain 2(2-0-4)

(English for Communication in the Workplace)

Mwangulunisvininu nmsdeusu nsdaang nstnsdnd nislvuazvetoya
NMINTONLUUNDSUUTELANA) NMTTUIRMNIEANATIIUY NSIREUDNE N5 TsuUTEIRaIUA
nseIuUIzNIATUATATIY

English in the workplace, welcoming, making appointment, telephoning,
giving and asking information; form filling, application letter, E-mail, resume, job

advertisement
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0001108 awRuiiensaeansTudinuszsiiu 2(2-0-4)
(Chinese for Daily Life Communication)
aNNITRENEiuBUN1YITU AN 28 d1uu lassainuagsuiuulsylen
dmsuldludinuszdniu Tuannunisaleneg arevinwen1sile wa 814 wazlisu
Chinese pinyin pronunciation, vocabulary, phrases, idioms and sentence

structures for use in everyday life with the skills of listening, speaking, reading and writing

1.2 NGUIVIUNYWEAEAT / Humanities

0002101 WITWNSANEULNEN THAIUN 2(2-0-4)
(Buddhism for Development)

[ [ o

mmfg’ﬁugmﬁmﬁ’uwazwmamam nansIsudIAgy Tud1AgyLasisnIsunig
WILNNTAEUN miilizqﬂﬁwmﬁﬁuLﬁamiﬁﬁum%ﬁmmzé’ﬁﬂu Mﬁf’]ﬁ%nwmuasmamwlwa
mMswaudnuasygifienssniulia

Introduction to Buddhism great teaching of Buddha, Buddhist Sabbath
days, Dhamma application for life and society, Buddhist duty and Thai courtesy, mind

and wisdom development for living

0002102 InIneianm ANy 2(2-0-4)

(Psychology for Self Development)

UMY ATEAUesIninen Jadeiugiunaznguiieinediieitestu
WoANIIUNITFTNLaZNIIRRILIAL uyweduius nsviwdufinuasnisiauaunisaniudie
QI NIRRT

Definitions, significance, basic factors and psychology theory of behavior,
self development, human relations, team work and life planning for well-being
0002103 FUNTENINYDIAUAINUAIN 2(2-0-4)

(Music and Life Appreciation)

NSIEAUATIUTINUTZINTU UNUIM AUEIAYTOIAURTIUFIAN N1SIETHASS
Ny LazUszaun1sainIenums

Using music in daily life, roles and importance of music in society, enhancing

skills and musical experience
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0002104 AaUzuasn1seanuuy 2(2-0-4)

(Arts and Design)

NANNIT BUIAR AUARATINATIA TUAUINITHAZNIZUIUNITODNLUUATIETIA
ANg! ms%"uf MRS NMSAAIIL N1STUTLAILEIBRAYAINL nsuseyndkaznslsatey
AfvenauAaUzuazniseanuuuvasing LaLf?iaLLawzi’umﬁ’qaﬁmLazﬂmﬁu

Principles, concepts, creativity, imagination and processes of creative arts and
design; perceptions, Communication, interpretation, appreciation of beauty and aesthetic,

application and having good taste to arts and design of Thai, Asia and west in past and present

0002105 FUNTEAINNITUERAS 2(2-0-4)

(Art Performance Appreciation)

AIUNUIEYDIGUNTEANANTHATNITHANY AMAIVBIRAUENITHANIUTENNAIL
AteuLaInTInNuUszendldlunisuans n1sInAanIsuNMsLansiaenndesiuAdeuwasin
Na Y  a
Pnluviosiiu

The meaning of aesthetics and performances, The value of performing art,
Values and way of life that are applied in performances; Organizing and performances

that are consistent with local values and lifestyles

0002106 aunSiienaunTin 2(2-0-4)

(Meditation for Life Development)

AUNNILVDINTTYINGUT Q@Ui%ﬁﬁﬁ 3313 Tuneu Qmﬁmﬁu%ﬂmiﬁmm%
ANBULVOINITUINTIUUALNITVINENT UseluBivasanis anwageInNIsAeaIuaNis wagni15in
ausluldluTinusesniu aunsiumadousasmheu Sy dunou auautd Usslevives
AR Y0 ?%qﬁmiiﬁ'aﬁﬁaam ANUWANANTEMINaNasAUIUaaWY waulsauasiuIUaaun
y1lanAuitaaun

Meaning of meditation; objectives, methods, processes, the beginning of
meditation practice; characteristics of reciting and meditating; benefits of meditation;
meditation resistances and applying meditation to daily life; meditation as related to
education and work; characteristic, process, qualities and benefits of the states of
absorption (Jhana) and insight knowledge (Nana); fundamental knowledge about insight
meditation (Vipassana); differences between the foundation meditation (Summata) and
the insight meditation (Vipassna); layout the foundation meditation (Summata) and the

insight meditation (Vipassna); insight meditation as related to the world population
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1.3 ngudydnuAEns / Social Sciences

0003101 szuudaulng 2(2-0-4)
(Thai Society System)
andIny TusIsN wiswgia n1sdlasnsunases wazdindey vesdenulng

Tudagtu Jymuazuwiliuveanisiufsundad NMsimuInINRUINTEIIYaT ATYNINDLRN B

v 9

'
v a

aitynyvieadiu mMsysaunsuumaneg Weuusliviiiunsiasuiuas fAmanisnnsiam
denulnefididu Ugnilsdndriin sseviinuaziiiunaavesnnanulne

Present situation of Thai society, culture, economy, politic, public
administration, and environment problems and future trends of Thai society, development
and sufficiency economy, local wisdom, adaptation for social changes, sustainable

development, and Thai nationalism

0003102 szuvdeaulan 2(2-0-4)

(Global Society System)

AnmaUdsuntasesdeeailansunsidles iswsia deem Tausssu Auandey
wardeAnANeNe @39Anusauilan AN aNeMe TSI AnTuyvevu NsUTUn
agludenulanaedumls msmliutinlulanyateyatiasegrediusednsam

The changes of global society in politic, economy, culture, environment, and

other crisis; multiculturalism; human rights; non-violence conflict resolution; life in the Digital Age

vV Aa

0003103 g3nanuTInUszdniu 2(2-0-4)

(Business and Daily Life)

mmﬁﬁugmtﬁ'mﬁuqiﬁa SULUUYBITING ANWULYDITINT wihiivesgsfa M3
Has wuInensduduseneunisadelund nsuimsinnismineinsuyed nseain n1sUyd
M3 anmedeniifidvinasegsia mavdsulasiumalulad dsau Hdswansenudents
T33nUsednTu wlevievessyuia ngranenIdens wasn1simanysygiasugianaiiieaunls
TutinUsedniu

Fundamental business; business model; business attributes; business role;
production; guidelines for modern entrepreneur; administrative human resources
management; marketing; financial accounting, Environment of Business; Social Technology
change context influencing on business and daily life; government policies; taxation law;

and applying philosophy of sufficiency economy to daily life
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0003104 Inasdne 2(2-0-4)

(Loei Study)

UsziimansuazTausssulnas mnude ASnssy Ussnd 38330 n1saziau
N Aaly LLazgﬁﬂigzyﬂﬁuﬁm

Context of Loei province; history and culture, belief, ritual custom, ways

of life, amusement, Loei dialect, arts, folk wisdom and environment

0003105 Uszmalnenulssviauandeu 2(2-0-4)

(Thailand and ASEAN Community)

AU %agaﬁugmﬂazmmm%n ﬁﬂwmzqﬁmam% LATHFND N154IINT3
UnAses denudnusssuresusemaani®n nunsondeu anuduiusaisluiaznieuenngu
Usemaaun@nondeu Uselesiidilnglduannisdiduaunan

Background of ASEAN community; fundamental information of
geographical; economic, political, social and cultural aspects of all country members;
ASEAN charter; the relationships of internal and external groups of ASEAN country

members and benefits of Thailand that gain from being member

000310 \AsEgNaUAINYITINTY 2(2-0-4)
(Economy in Daily Life)
ninnadesfumaasugmans Avnssumaasugialudinusesifu ssuy
wWswghanatnkaznalnginl sulausze1vd s1eladamdn unuimaiasuezienvulussuy

a [y v A [

LATEENY Ruuazanitun1stu N15AR9 N15IATIERATEENITEAUATIETOY YUY Lavdeny

Fundamental of economics; economy in daily life; economic system;
market and price; national income; gross provincial product; government and private
sector in economic system; money and financial institution; Fiscal Policy; analysis of

household, community, and current society economies
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0003107 anudunafiasiia 2(2-0-4)

(Smart Citizenship)

nsunasasszuauUszansUlng ans wihil w@sam uwarunuimvemadiosly
szuaulsyrsUlneduinssumndnidnsadudseyy mssgswiuludruwismurainnans
n139ansARUdaLgInIgduRIs n1siunate nsugnilairuaRBIuInAeUsEA Ineian
unummihinrwuiiaveu innundrdindulaludeiigndes maduandnifvemaiiiodeuas
waLilalan

Democratic form of government, rights, status, freedom, and roles in the
context of democracy; democratic form of government with the king as head of state,
living in different societies, conflict management by using peaceful way, problems of
corruption, creating positive attitude towards the country, service mind, roles and

responsibilities, being brave to make right decisions, being good citizen of the kingdom of

Thailand and the world

0003108 ngvaneludInusediu 2(2-0-4)

(Law in Daily Life)

Y o & £ aNa o 1 a 4

nguuealunTndudesldludinused1iu nguunsuniwaznfivd nguuie
D178UN ﬂi%‘U’J‘uﬂ’ﬁqaﬁiﬁJ ﬂ{]‘ﬁll’]ﬁ]‘ﬂﬂﬂi@\i ﬂ{}]‘ﬁﬂ’]ﬂiﬁﬁﬁ‘im&@ ﬂ{]‘ViiJ’]EJﬁLﬁEJ’J‘ﬁ’EJ\‘iﬁUﬂEJ@Jﬂ’JLW’EJ%
LLﬁ%E’J'WQJﬂﬂSS@W]’Nﬂ@&Jﬂ’JLGIEJ% ﬂgmmaﬁwéﬁumqﬂﬁgmw ﬂ{]ﬁ/iiJ’]EJﬂ‘iaUﬂ%J’J iamﬁmg‘mma
4 A4 v
AU MNYIVD

Essential of General laws for daily life; principle civil and commercial law,
criminal law, justice procedure, administrative law, constitution law, Computer laws and

computer crime Intellectual property law, Family law and other related law
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1.4 nguiviadindansinemansuazmalulad / Mathematics, Science and Technology

0004101 n1sAAkAZNISANAUTD 2(2-0-4)

(Thinking and Decision Making)

VANNITLASNTFUIUNTANYBINYYE N1TANILATIZYRALNITANASINETIA NANNIT
THmgra mafiusunudeya mlwszsideyalaenslilusunsudniaguilonsdnaula nns
Uszgnalinannisimsiginisandula dvuanisi@iadudimsunisandulawitymilu
Pipuszdriu

Principles and human thinking process; analytical thinking and creative
thinking; logical principles; data collection; data analysis through software application for
decision making; application of the principle of decision-making analysis; linear

programming for problem solving in daily life

0004102 walulagreuimesamiudinuszaniu 2(2-0-4)
(Computer Technology for Daily-Life)
Arufiugiuieafuszuuaoufiuned ssdusenouvessruuaeuiinmes stuy

nSevnemeuinesLardumesdnatelud insevnadenuooulal aSussunazANUasndy

aoufinnef luouian uazsinuglunisinaiesile gunsal uazmaluladddiaunldlu

TinUszdniu
Basic knowledge about a computer system, Components of a computer

system, Modern computer network and the internet, Social network, Computer security

ethics, Computer in the future, and computer devices and technology skills for daily life

0004103 n1seenindanIeLagunIw 2(2-0-4)

(Exercise for Health)

A1UIAUNINTTUNINEY funou sUuuy 38n1seendidsnieiiieguaind
aonAaesfuyAady wnivauduine J8 LazaussonImnenievedasyana wazni1suily
Uszgnaldludinyusedniu

Knowledge of physical activities; step, patterns and processes of exercise

according to each gender, age and individual fitness and application in daily life
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0004104 Inermansuazimaluladiiannn wdia 2(2-0-4)
(Science and Technology for Quality of Life)

[

AsTUIUNSIEIMEIEans ansiildluddnuszsniu waluladngdsunauwny
waluladFanm wafvludawindey nansenuvesmuinndmdneimansfiinenisaniu
Finuywed

Science process; chemical in daily life; renewable energy technology;
biotechnology; environmental pollution; effects of advanced science and technology on

human life

0004105 Ingraansinaguaw 2(2-0-4)

(Science for Health)

ANAIAY VD9 THAZLATUINTT NITUTEIUNMELATUINT LUINATEDN
Larn15UslnAeIMIsUaendy n1sduasuguaundoniand auRugLazn1sUguneIuIa NS
duauguamdn anuinluifesiunsiinlsa mstestulsauazvannsldeludinuszdfu

Principal of food and nutrition, nutrition assessment, food selection,
sexual hygiene promotion, accident and first aid, mental health promotion, diseased

knowledge, diseased prevention and daily medication

0004106 Fanfuduandau 2(2-0-4)
(Life and Environment)

nsindialantasiiledadldin ITauinsuysd ANUFNRUSTETUUIENIN

' '
v a § 1 a

A9TFINNVAIWINDDY ANUNAINTANENIITINTNLALTRAANUSHIDU UANWAILINDDULAY

]

1 Aa aadada Y al

HansgnuseauaIndIn Jyniniglaniou I03adunisldnsneinssssuvdluvosduuas
AINABUAUNITNDNYT NSNYINTTITUYIRBALNITIANITNSNYINTTITUV IR AL AILINADUN
o A
898U

The origin of the Earth and life; human evolution, the systematic
relationship between organism and environment, environmental pollution and impacts
on quality of life, global warming, ways of life and using natural resources in local and
environmental areas and tourism, natural resources and sustainable natural resource

management
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0004107 wmadan1sthgedneieiasddludiaussaiu 2(2-0-4)

(Household Appliances Maintenance Techniques)

vdnmsvien msldau wedanstgednviededdludinuszsriuaglud
weslouarmsliiniesfiodmiuaniluin suessas langda uazorumug Mnszriings
Aulasniulazn1sUTEnIANE U

Principle of operation; household kits maintenance techniques in daily
life; tools and electronic tools use; durable goods, hardware and vehicles; security and

energy conservation awareness

0004108 msﬂgnﬁ?jLLazLgﬂaﬁm'ﬂu%mﬂszﬁﬁu 2(2-0-4)
(Raising Crops and Animals in Daily Life)

o

) o & v o o o oA 1 cs'
ﬁaﬂﬂqiﬂQﬂW%L‘U@qmu ﬂqﬁﬂaﬂlﬂﬂaﬂluﬂigﬁ'uLW@@ﬂLL@QaﬂWUW ﬂ’]i‘dgﬂr}\lﬂ

%

Uaonaisiiy Hyinseunekazayulnsiienisusinaluaiiseon n1sugnlduavagligusiu

1%
a

ndnnadesdniifowiu madedniiasugia fvemnsdnd nadssdnilagldayulng mades
LLasms@LLaé’miLgm MaNMISNERIAINUSTELATYERINaLEs

Principle of plant production; floriculture and ornamental plants for
decoration; chemical-free vegetables; spices and medicinal plants for household
consumption; fruit trees and perennial plant productions; principle of animal
productions; economic animal productions; productions and carefulness for domestic
animals; Forage crops; Medicinal plants for Livestock; principle of sufficiency economy in

animal productions; application of philosophy of sufficiency economy to agriculture

2. RUINIYUANE

2.1 nguAv N

4011004  Wandiugiu 3(2-2-5)
(Fundamental Physics)
sTUUME LAMDT MIladouivesing uswazngnsiAdeuivesiafuy 1
frds ndseu Tuwudy wisanasgisine mumuiniy udnvosenifuing arwdidosiu
Aenfuarudounar il wdindnlwil sutusnm$sd uasfifinisaonedostuiionmeus]
Unit, vector, force and Newton’s laws of motion, energy, momentum,
simple machines, densities, Archimedes principle; introduction to electricity and heat;

radio activity and practical experiment relevant with cortical contents
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4021001  adivialy 1 3(3-0-6)

(General Chemistry 1)

a15uarn13IUNaNT tasaintezaen UTinaasduius Wussiall audivedsis)
sundmuedin uasniuddu veunar ansavans vewds msldgunsaifiugiumaed A
Unendgluieslinns

Matter and classification, atomic structure, stoichiometry properties of
representative and transition elements, gas, liquid, solid, using basic equipment for

chemistry and safety in chemistry laboratory

4021002  UfTAMsAEivalY 1 1(0-2-1)
(General Chemistry Laboratory 1)
UftRnsiiaenndosiuiilennaiivily 1

Practical experiment relevant to General Chemistry 1 subject

4021003  adivaly 2 3(2-2-5)
(General Chemistry 2)
Jurfideaisusndau: 4021001 wdinaly 1
waslulaundind aaunad1ans aunaiadl nn-wa il wituades i
Burd uavanstiluiana widindon warUfthinisfiaenadesiuidenlungud
Thermodynamic, kinetic, chemical equilibrium, acid-base electrochemistry,
nuclear chemistry, organic chemistry and biomolecule, environmental chemistry and

practical experiment relevant with cortical contents

4031001  #FAnegnaly 1 3(3-0-6)

(General Biology 1)

ASEUIUNIMISINEIeans fidalanuazddldin audhuazasenivesdedidin
WaALAENISLULY A Wuqmam%uaﬁi’wmﬂ’ﬁ m’mﬁmm/ia’lsJLLazaﬂgﬂiu%’]uﬁuaﬁﬂﬁ%ﬁm
Tnseaduazutfivefivuazdn’ Jneine

Scientific method, origin of earth and living organism, chemical compound
of living organism, cell and cell division, genetic and evolution, diversity and taxonomy

of living organism, plant and animal forms and functions, ecology
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4031002 UiAn 582 imenwialy 1 1(0-2-1)
(General Biology Laboratory 1)
UftRnsiaenadestuiileminingivily 1

Practical experiment relevant to General Biology 1 subject

4031003  F1Inealy 2 3(2-2-5)

(General Biology 2)

NOUHNITTAUINIG NTTUIUNITUWNUBETN N15AURUTLALNITATY N3
duasiznmenainaznszuunsmelavesiy ssuunie Tusaniednd uasujusnisasnndes
fuitlemngus]

Theory of evolution, metabolism, reproduction and development,
photosynthesis and respiration of plant, organ system in animals and practical

experiment relevant with cortical contents

4091004 AAANEATEMSUINENAEnT 3(3-0-6)
(Mathematics for Science)
LRLATHANTY SEUUTIVIUATI SIAULAZIUNTUVBITIUIUDTY AlALALAY
seifloswesilaidu ayiuduesilaidunaznisusznd
Set and functionality, the real number system, sequences and series of

real numbers, limits and continuity of functions, derivatives of functions and applications

2.2 nguvendeAu

4031501 988217 2(2-0-4)

(Microbiology)

UsziRmnuduinvesnadainet lassadrauazning msduiuguaznisaie
nMsdnduun uagiugmaniveadunid 9unIdiddymisnininuns e1m1s graIunssu
Aawaden MsuNSaraNs1IaIEY HARSTINgAWEY

History of microbiology; structure and function, reproduction and growth,
classification and genetic of microorganisms; the important of microorganisms in

agriculture, food, industry, environment, medicine and sanitation, microbial products
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4031502 UUAn159a%13nen 1(0-2-1)

(Microbiology Laboratory)

UiuRnsiiaenndestiuilonngu

Practical experiment relevant with cortical contents
4032004 PABUNITAMTUINGIAEATTININ 2(2-0-4)

(Organic Chemistry for Biological Science)

JuriidaaFeunniou: 4021001 iafinaly 1

lAssas19veIRznauAIsUOU NstAnlauslawdu Wusyluansdunid awmeslowail
Y8IENT8UNIE Ny Tunazn1sILunvile nsiSende audinismeninuaziad nsniey
U1 waznalnuesansdunid wu aslalasaisuau arsuelsundn danaislan weanesed
Huoa 8wos dnenlus dafilad Alau nsnA1suaNTanLazoyUs N15UTZYNANIIAIY
IBIEERNSTININ

Atomic structure of carbon, hybridization, chemical bonding in organic
compounds, stereochemistry, functional groups and classification, organic nomenclature,
chemical and physical properties of hydrocarbons, aromatic, alkyl halides, alcohols,
phenols, ethers, epoxides, aldehydes, ketones, carboxylic acids and derivatives,
application in biological science
4032005 UuRNIsLAdBunIgdmITUINeIA1EnsdInIwW 1(0-2-1)

(Organic Chemistry for Biological Science Laboratory)

JuniidieaSuniniau: 4021002 UfTRnsiaTinaly 1

wadladesfulunsinliansuians nisade nisndu n1snses nsmanadn wag
Tasnnsne il UftRnaifentu ansusenoulelasmiveu msuelsinin wasUfAzevesansdunid
ﬁﬁmgﬁqﬁ%’u

Fundamental techniques for purification, extraction, distillation, filtration,
crystallization and chromatography, laboratory experiments related to hydrocarbons,

aromatics and reactions of functional group in organic compounds
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4032006  LALVATISHEIUSUINGIAEAITTININ 2(2-0-4)
(Analytical Chemistry for Biological Science)
JniidesiFeusnneu: 4021001 wafinaly 1
UNhmaainesen wivsnaidnszi wedanisinmse lnaihluussandld
Tunsiesginsiinmesiogaiivuaziosnah sutinsinsgideyadada
Introduction of analytical chemistry quantitative analytical analysis
titration technique with applied for bioscience analytical of plant and water samples

including of statistical data analytical analysis

4032007 UfuRnsialidaseidnsuInemansdanm 1(0-2-1)
(Analytical Chemistry for Biological Science Laboratory)
JuniideeSeunnnou: 4021002 YfTAnsainaly 1
UfTRmsiiaenadosiuiiomngui]

Practical experiment relevant with cortical contents

4033008 FuadldnsuiInedansdanw 2(2-0-4)

(Biochemistry for Biological Science)

FwfifeaSeuandow: 4021001 wfivialy 1

Tassadrsuagniinfvesarsdaluana Wedu mslulewnsn afia nsnafianade
Jaransvonaulyduasindsnu nszuiunisailnazaatgnsneziilunaznisuing e
NTEUIUNTESIazaaNeASIUlEW SR NTTUIUNTASILaTEaNUATA NTEUIUNTASILATEANENTA
1ada MMt lunszuIuNsailavaaeasTIluEeng sasluuaznisvinnueseeiluuly
szeulutana nszuauMsasLasaanevesiiinalelng n1sdunsIziuasnIsgeuLTuRLOwe N3
duarzionsioueuazlusiu MInuANMILANIDNYesEY

Structures and functions of biomolecules, protein, carbohydrate, lipid,
nucleic acid, enzymes kinetic and bioenergetics, amino acid metabolism and urea
synthesis, carbohydrate metabolism, lipid metabolism, nucleic acid metabolism, controls
of biomolecules metabolism, hormones and molecular hormones, nucleotides
metabolism, DNA replication and DNA repair, RNA and proteins synthesis, gene

expression and regulation
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4033009 UfjuRn1sdaadidmsuinersansdann 1(0-2-1)
(Biochemistry for Biological Science Laboratory)
SuriidaeiFeuaniou: 4021002 UfiRnnsiaginaly 1
UfURnsduediiAsaiunisldansazaremuauanmannudunse ua nsld
wdnsflefiugiilunsieneiansialiana nsAnwamauifnienisamuasmaeivesas
Fluana eulwiuarnninuiise lnenmeasnsduiussudonlusmeinduaddmsy
WMEIMERNSTINN
Acid-base solution for biochemistry laboratory, basic apparatus for

biomolecules analysis, physical and chemical properties of biomolecules, enzymes and

enzyme kinetics, all experiment related to the content of biochemistry for biological science

4032101 YIINYI1VDINY 3(2-2-5)

(Plant Biology)

JuridesSeuanneu: 4031001 FAnewialy 1 uag 4031003 FaAnenialy 2

arudiluifituiiy waduaniloBovesiiy Fmuiniswasdagwinewesii
N1E3N1AINYIMALATTINGT NITIATIHUNNY NITAUNUTRALNITLATYVRINY  N1TVEIENUTNY
MsfuTIUTILLaENsuasnwIFIoans sy nsldustlevdanity UfdRnmsiaeandeaiu
Lﬁammng WaZNIIANYINIAAUIL

General principle of plant; plant cell and plant tissue; plant evolution and
plant morphology; plant anatomy and plant physiology; plant classification; plant
reproduction and plant growth; plant propagation; plant collection and utilization;

practical experiments relevant with cortical contents and field trip

4032201 Y Ine1vesdnd 3(2-2-5)
(Animal Biology)
JwrfidesiFeusnnow: 4031001 F3newialu 1 waz 4031003 F2inenaly 2
93581UTTUNS I E R Site U Anemans Yiaunnisvesdn’ waduaziieiie
YoIFNT NSAUNUTUALNITATYVOIANT DUNTUITIUENT SeUUA9T Vasdad woAnssudnd 13
Tuselominndns UitRnsiiaenndesiudonmaud wasnmsfinwniaauy
Ethics of animals for scientific purpose, animal evolution, animal cells and
tissues, animal reproduction and development, animal taxonomy, organ system of
animal, animal behavior, utilization of animals, practical experiment relevant with

cortical contents and field trip
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4032301 UaAInguasdIneInsaysnyg 2(2-0-4)

(Ecology and Conservation Biology)

JwrfideaFeuninow: 4031001 F3Ineialy 1

ofunendnnisiarnguiientussuuing lulan wdsnuluszuuing Y30
993815 DnAingwesszing Jadesiinveddeddin nsunsnszaeuarnsisuulasunui
woAnssudig vafiv nsdanisminginsssuvdnazdsuandey Wiuguaminenssuilg
nseusnuayldusslov

Explain principles and theories about ecosystems; biomes; ecological
energy; cycle of substances; population ecology; limiting factors of life; distribution and
change instead; ecological behavior; pollution; natural resource and environmental

management; appreciating the resources that lead to conservation and utilization

4032302 UfuRn1stiAInewazdaIngnsaysny 1(0-2-1)
(Ecology and Conservation Biology Laboratory)
UftRnsfidenadosiuiilenmgud

Practical experiment relevant with cortical contents

4032401 Wugrransuazmalulagfidue 3(2-2-5)
(Genetics and DNA Technology)
JundideeSeunnnou: 4031001 F9mevialy 1
N13A8NBANUINTTUANNY VB LU AkazURNIUTanguuna TaRladada
laseainedluy lasluloy uagansiugnssy Nskanseanvadu Tundu Wugransuseyng n1s

v a v a

afnfdue waddninslWida Ujasengnlanedweisa nsmaduilinalelnd rarsaume
Besdu nsuszgniliimaluladfifuie arwdmisiugmansidunulnig uagfoRnsd
aonpdoatuiiienmgud

Mendelian and non-Mendelian Genetics; multiple alleles; genome,
chromosome and genetic material structure; gene expression; mutation; population
genetics; DNA extraction; gel electrophoresis; polymerase chain reaction; nucleotide

sequencing; elementary bioinformatics; application of DNA technology; current topics in

Genetics and practical experiment relevant with cortical contents
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4032505 AaTIINYINIDINNS 3(2-2-5)

q

(Food Microbiology)

s

YINFIFEUNINDW: 4031501 YaTIINYT

J)

a e a v Y} v aa ] a a = |
AUNITYNLNYIVBINUBDINT {]7’07’0EJ‘V]&INaG]@ﬂ'?imiiy}m@ﬂ@aumifﬂu@']ﬁqi NI13LUN

»2)

\Foued01s Msauenes 15AfinAunsuilaneims 1nsgILeMINgaTtIineIuasnns
ATUALARNIN NINTIVIATIEVNRAUVSEIUDMNS wazUfiRnsiiaenedesiuitionmeu]
Microorganisms associated with food, factors affecting microbial growth in
food, food spoilage, food preservation, food borne disease, microbiological standard and
quality control, microbiological examination of food and practical experiment relevant

with cortical contents

4033511 wialulagdanw 3(2-2-5)

(Biotechnology)

o W aa CY % Q" d' ¥ U C%

AudAgeImAlulagTinIn nszuIunTin Jadeiliieavesiunisndn ng
WuigaznMsvinansailiusans fugdmnssulewu nsussgndldmaluladinimludiu
] aa ¢ Y] a va ‘NI vy o & a
#1199 malulag¥inmluaniunisaiiagdu wasdfuiinisiaenndesiuiionngul

The importance of biotechnology; fermentation process; factors affecting
fermentation; products recovery and purification; the basic of genetic engineering; the
application of biotechnology in varies fields; current trends in biotechnology and

practical experiment relevant with cortical contents

4033601 LA509EBNIIINANEASTAININ 2(0-4-2)
(Instrument in Biological Science)
v ada o a = dy Al = A o [ 1 a o
NANTIENITYINUTOUATOILDNUFIU UAZLATEINDIRNIZN NI NTUADIIUITY
a & ¥ 1 4 I a a a a aal
MEINYIANEATTININAIUA) Laln F3TINen 9833Men waznaluladdinin
Principle of instruments and operation of basic and specific instruments

essential for biological research including biology, microbiology and biotechnology
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4033701 PIFENAUAZNITINUAUNTNIARDS 3(3-0-6)

(Biostatistics and Experimental Design)

mmﬁugmﬁmﬁuaaa MIEUAIDY ADANTTUUT N15UTEUIUAINTNAGBY
AUUAFIY N1TINURUNITNAGRMAZITAUTaYaNIITIINGT ADATUNITINATN waTNITIATIEN
Joyalagldlusunsudnsagy

Fundamental of statistics, sampling descriptive, statistics estimation

hypothesis testing, experimental design and sample collection, non-parameter and

program analysis

4033702 FUNUIMNIINYIAEATTINN 1(0-2-1)
(Seminar in Biological Science)
dufuunauide wiesoauduilesnnnisuseyuivnssERuuIuvAi
Vuatofetostuinenmansdinin seauenudn waziiaussuuUinan
Searching for article research or proceedings from modern international

journal related to biological science progress report and oral presentation

4033703 1A39N15ITLNIINGIAEAITININ 1 1(0-2-1)
(Research Project in Biological Science 1)

a [

AnwAuniauddefidenadesiuiitedve sudeuisisenainemans g
Anl98995581UT5UNINNTITELAYaS 5SS ST ER Siite UM Ineneans ndeuadnyi
WlASITY waztaualuuUnlan

The study of research related to research topic; science research
methodology, research ethics and ethics of use to animals for scientific work; proposal

report practice and proposal presentation

4034704 TASINISIYNIINYIANFASTININ 2 2(0-4-2)
(Research Project in Biological Science 2)

a ] L= '

v iideeisauNnia: 4033703 1ASINTSIVYNIINGIAENITINN 1

fiuaATefiadiiasseusTaunnsITenasasseussan s dnSiloau
MEAngmans efuTMeuaragunan1side dnvinduideaduanysel uaziauswuulinian

Practice of biology research under research ethics and ethics of use to
animals for scientific work; discussion and conclusion of results in biology research; final

report practice and research project presentation
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4034705 NM5E319ETTALAZNRAILIUIANTTUNISTIN N 2(1-2-3)
(Creativity and Development in Biological Innovation)
UszLanUonanduan1s¥inin nslduselovdainuanduginisdinin

AUAIAYVDINITASNATIALAZ A TNAIUIUTRNTTUNNTININ LaznTUANYINITASNATIALAY

WALHAR U9 N
Type of biological products; the application of biological products; the

significance of creativity and development in biological innovation; case study of

creativity and development of biological products

4033801 HnUfuReuniaguinnisinerdansdanin 1(90)
(Fieldwork in Biological Science)
Anujoinuniaauudesiuiliieadestuaivinermansdanmluaniy

Uszneunsienvu wiheunady viedamiguvu Ineflszezinatlidesnin 90 42lus

UnAN¥ AR TIENULAZ IR DAUYATINNT
Introduction fieldwork in biological science in privates, government

agencies, or community enterprise at least 90 hrs.; the report has to be submitted;

students have to make a formal oral presentation to committee

2.3 nguvLeniaen

2.3.1 AFUIVITIINEN
(1) nguAvERENIINgNBAEAS

4032102 wyayulwsuasnaniue 3(2-2-5)

(Herbs and Products)

arwmluiAeaiuasulng maldayulnslunuamsisasuyegiu arsuszneuns
wilvesayulng Ussloviuaslnwuosivayulng nsugnuazn1sungessnw nsuusguiiayulng
AR Madms wasmanaiavesHansumanlng UfoRnsiiaenadostuidonmgui

General principle of herbs; the use of herbs in primary health care;
chemical compounds of herbs; the benefits of medicinal plants; properties of medicinal
plants; planting and maintenance; processing in herb, production, management and

marketing of herbal products; practical experiments relevant with cortical contents
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4032103 NYLATEFND 3(2-2-5)

(Economic Plant)

Fse iR fuiuia manszareiug dusninewasnslivselovdaniivens
uayfivayulng fvgranvnssuuariiviasusialulssmalng wagluniou UftRnsfidenndesiu
o mgus]

Life history, origin, distribution, morphology and uses of food and
medicinal plants, industrial and economic plants in Thailand and the tropics; practical

experiments relevant with cortical contents

4033104 Ny9ddanaznisiduselavl 3(2-2-5)

(Zingiberaceae and Utilization)

'
wa a [J a ™

FUsei® uALLne msmsmaﬁuﬁ: N5AATUN hazdgIuIne, asdrAeylu
A ca ¥ L% A A A A a
WY29ATe nslduseloviauiveInis Nvayulng Nvenamnssunasiviesugnalulseinalng
nsUgnuazn1sUngesnw UjiRnsiiaenadesiuiileningug

Life history, origin, distribution, classification and morphology; chemical
components of the plant in Zingiberaceae; utilization of food, medicinal plants, industrial
and economic plants in Thailand; planting and maintenance; practical experiments

relevant with cortical contents

4033105 Fruasndnieiandin 3(2-2-5)
(Rice and Rice Products)
ANYUEN NG NYAAATYDIUT MITATIUNTT dnuyaizuaziuiilun1sugniia

1% L3 a

n1seusny Qiidaauwaznislduseleyiling MINAIUINER ST 91 ThasiA3eId18199n97
UfTRmsfiaenadosiuitomngu]

Botanical characteristics of rice, classification of rice, nature and area of
rice cultivation, rice conservation, wisdom and utilization of rice; development of food

and cosmetic products from rice; practical experiments relevant with cortical contents
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(2) nguAvgasnedniinen

4033202 wasfiduusslovilusssuvd 3(2-2-5)

(Natural of Beneficial Insect)

mmiﬁyugﬂu%umm NOANTTUYDILUAY $auazunuImvesnuasiiiy
Usrloviinouyud dniuasfiv vdnmamizidsuuas nsldusslerdainuuamisdinueinis
uyuduardn wadlugramnssy wadludunndon goosaaedunieing wuadunisinuns
AffgIne uwamnIsumd unasding UioRnsfidenadestuidenngud wavnisine
APFUNY

Introduction of insects; insect behavior; types and roles of benefits of
insects to human, animals and plants; insect rearing; utilization of insect as human food
and animal food; industrial insects; environmental insects; biodegradation; agricultural
insects; forensic entomology; medicinal insects; bionic insect; practical experiments

relevant with cortical contents and field trip

4033203 woadaniluuslenilusssud 3(2-2-5)
(Natural of Beneficial Mollusk)
ANNIHUFIUYRWOAFAN WOANTIUVRWEAdAn YlAuATUNUMYBILOATANT
1 € 1 € o ¢ =) v dy v (3 v L3 v 3 14
Juusglovlsiauywd dnduaziiy ndnnismisidesueadan mslduseloriainueadannisiiu

(Y]

ownsuyvduardnd ueadadlugmamnssy ueadanludwinden fdevaaisdunioing
Uﬁﬁ’amiﬁaamﬂé’aﬂﬁuLﬁammwﬁ LAENISANYIN ALY

Introduction of mollusks; mollusks behavior; types and roles of benefits of
mollusks to human, animals and plants; mollusks rearing; utilization of mollusk as
human food and animal food; industrial mollusks; environmental mollusks;

biodegradation; practical experiments relevant with cortical contents and field trip
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4033303 AMUNAINNANEN TN TNVDIAAT 3(2-2-5)
(Biodiversity of Animals)
JwfigeaFeunnnow: 4032201 FInervesdns
ANUdIRYLarn19lTUTEleTiaNANNRAINTEIBNNTININUDIERT NaIINNT
FUNIUNTINTN MIFEYLFEazHanseyu I5nMsUsziiuuaenansenudvilanuvianvangdin1nes

¢ val |

dnd myllengigildwladnideuazlonalunmsianmsninensdnd myeusnduazldninensdnd
sthadBuiilussiuradiu seRuUssmaagssiuLR wasmsinunaduL

Importance and implementation of animal biodiversity; effects of
biodiversity disturbance; loss and impacts; assessing methods and impacts on animal
biodiversity indices; stakeholder analysis and opportunities in animal resource

management; animal conservation and sustainable implementation at local, national

and international levels and field trip

(3) nguIYERENIINUTAENS
4033402 WUFAEASAUHIAY 3(3-0-6)
(Genetics and Society)
lassasrwasntnnvesarsiugnssuwaslasiuloy nsuusgad n1sanenen
ANBUENIINUENTIN NSAMUAWIA LsAn1eiugnIsuLazauinUnfvedlastulay WugnIsuve s
[ Y ¢ o < aa & v aaa 3 aa ¢ =
niiien Hugemaniiuuiis walulagadueduifineimaniwariifnymans gumesd

v a 1Y

AugIFINssuAuday F39385550AUNITITONITUIAIENT UNUINVBINUTAIAATAUNS

]

Uszgnaldludinyusedniu

Structure and function of genetic material and chromosome; cell division;
genetic heredity; sex determinant; genetic disease and chromosome aberration; genetic
of blood group; genetics and cancer; DNA technology and forensic science and medicine;
gene therapy; genetics engineering and society; bioethics and Genetics research; role of

genetics and application in daily life
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4033403 WUSAEASNY 3(2-2-5)

(Plant Genetics)

wugeansvosuuag ANuandukazdnsdmaiugmans uuity n1sm
sroginsEmIdulasmsssyiuisesdy anuuUsturesinuaslnssaisweslaslulywd
funumdeiamdu msUuussiuginlasnsnandruviin mswasuiugnIsuveasadiiy waz
UitRnsiidenadostuidonmaud

Mendelian genetics; probability and genetic ratio; plant genome; finding
the distance between genes and determining; the position of genes, variation in the
number and structure of chromosomes that play a role in mutation; plant breeding by

cross-breeding, genetic modification of plant cells and practical experiments relevant

with cortical contents

4033404 aqnsu%sw@ﬂmaqalﬁyaeé’u 3(2-2-5)

(Elementary Molecular Systematics)

JuniidesSounnau: 4032401 WugAansuazmaluladfidue

ANNITRUNINITIU WalAn19Talauana ANuFuusiaITauinis n1sld
poxfiumesiilensliaszidduiindlelnd nsssuiisuddiutionalelns nmsvinusunfidulsl
nsldfdueinismmunglunsfnvanuduiusidaTamns eruuwanaanelusiavesdio s
Angmmudiiudidaiannsivvesngueynsisiiden msUszgndlioynaAsnuddinana
LLazilﬁﬁ’ﬁmsﬁaamé’aaﬁmﬁammwﬁ

Principle of systematics; molecular technique; phylogenetic inferences;
nucleotide sequence analysis; sequence alignment; phylogenetic analysis; the utilization
of DNA marker data in phylogenetics; intraspecific differentiation of plant; plant
phylogenetic analysis of selected taxonomic groups; applications of Molecular

systematics and practical experiments relevant with cortical contents
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(4) nguIvgaEN1aTIImeialy

4033602 ﬂ’]’i’l'l(”lﬂ’]‘wLLaSﬂ'liii’l‘c’Jﬂ"IW‘Vl’]\ﬁﬂﬂﬁﬁﬂﬁﬂ%%’)ﬂﬂw 3(2-2-5)

(Drawing and Photography in Biological Science)

mﬂﬁﬂﬁugwumimmmwmﬁwmmamﬁ%am‘w Q‘Uﬂiﬂjﬂﬁi’ﬂﬂﬂﬂw %NWE]Uﬂﬁi
1NN N1FIIANINAIBLEU N1TIINNTNRAAIANYULNNNIBINIALASTUFIUVDINY Uazdnd
WI0NNEITUYR WATALazIanNITAIEANAIBNABIRTa n1slelusinsureuiawesdielunis
ansgunm

Basic technique in biological science drawing, drawing materials, drawing
processes, drawing for illustration of plant and animal anatomy, morphology and natural

fields, technique of photograph using digital camera and computer program for

production of graphic and documentation

4033603 WAdANI9INYIAIEASTINIW 3(2-2-5)
(Technique in Biological Science)

[

anuvasaduluesliinisuazanuiiiugiumallaniaingim ansdinm

o3

5581UTTUMSITAR INDIUNDINGFERNS INATANISITNABI9aNTIAY NTIAVUIALBLANUNIN

L L2

aeldindeaganssetl mafuuazeioudognaioAnunddidin maiansinenlianouu
watian13nes nMseedadnd nsadndnd waznisvilasinsegndnd

Laboratory safety and basic knowledge about biological science
technique; ethical use of animals for scientific purposes; microscopy technique;
measurement and photography under a microscope; sample collection and preparation
for living organisms; fresh dried flowers technique; preservation techniques; animal

transparency; animal stuff and animal skeleton preparations

4033604 wallalagadniwaznisinglananas 3(2-2-5)
(Animal Histology Technique and Permanent Slide)
ANusIuIuAeliuliowednd ooy Weibeiidiy abendiuiile

S ) a = X A ~ P v v ¢ P a & A

Waltgauszan Maﬂ“U’eNLVlﬁu%mﬁLGﬁEJZJLUEJLEJEJLW@I‘UﬂﬂH’]@’JEJﬂaENﬁ;aVﬁiﬁu NNSEDUALUDLYD

WALWANANTEUIUNSHANEALIRDNITAEmMATANITITIY
Introduction to animal tissues; epithelial tissue; connective tissue;

muscular tissue; nervous tissue; the techniques of tissue preparation for microscopic

study; tissue staining and techniques for producing permanent slides with paraffin

technique
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2.3.2 N§3V1RaTIIMeN wazmalulagdanaw
(1) nguIVITaEN199aTINEN

4032503 aunsglugInu ey 3(2-2-5)

(Microorganisms in Daily Life)

AsldUselowiangdunid uazaudidgvoagdunidifidesinis
QRANVMNTIN NSLNYAT GUATMLATANLNYBIYESUTInUsEd1Tu nEnfusionss TN ALY
Tunsmuauqdunie wasufthnisfiaenadesiuidomngud

Microbial utilization and the importance of microbes to food, industry,
agriculture, human health and beauty in daily life; natural products for microbes

controlling and practical experiment relevant with cortical content

4032504 WinLazHARA AT NLTA 3(2-2-5)
(Mushroom and Mushroom Products)
unumuazaNEdIRrente dusnuiveweadia 19s¥inveudn hafitgnd
1987 ialAsugha Winfiy Mssdanaznsaundnsusinds wesujtinisiaenadesiu
dlevmgud
Roles and importance of mushroom, morphology of mushroom,
mushroom life cycle, medicinal mushroom, economic mushroom, poisonous mushroom,
cultivation of mushrooms and development of mushroom products and practical
experiment relevant with cortical content
4033507 T AneuLuazNAn STy 3(2-2-5)
(Dairy and Dairy Products Microbiology)

IMdaEuIfaY: 4031501 9AIIMNEN

v
a a o

ANANTRANINIEN N LATTKATATIING 1V UNLATHENI U BIAUTENOUNY

LATRALNITRUITEAUAMAIMNULAY NMSUNEE N15UShv) NMswUsgy nandnsiuuingieg

A ea a

ﬁgﬁumamLﬂméﬁ’aﬂuﬁmmLLazmamffmsﬁum UINITFIUANUYAUNTILALNITAIUANANINYD
wAnSnusiuy wazURtRnnsTiaenndesiuionmged

Physical, chemical and microbiological properties of dairy and dairy
products, chemical composition and grade separation of dairy quality, spoilage,
preservation, processing, type of dairy products, microorganisms associated with dairy
and dairy products, microbiological standard and quality control of dairy products and

practical experiment relevant with cortical contents
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4033508 ad2Inendandon 3(2-2-5)
(Environmental Microbiology)
FuiideaiGouninau: 4031501 3aT2IMen
unumvesaunidludwindon Tdun fu 11 8106 AuduRussEning

9

dunidivdsnden yauvsdnelsannuludainden nsussynaldyaunsdlunisudluuaiiy

q
Aandeu mstimindeiiietulugnamnssy uasfiRnsiiaenndostuidonmoud

Roles of microorganisms in environment such as soil, water and air;
interactions between microorganisms and environment, microbial pathogens in
environmental, microbial applications for the solution of environmental pollution waste

water treatment in industry and practical experiment relevant with cortical contents

4033509 9YIMYIGVIAU1DIMS 3(2-2-5)
(Food Sanitation Microbiology)
JundidesSeunnneu: 4031501 9a%23nen

&

N13891AU18811113 ANNEIAYYRIRAUNTIAUNITFUAUIRIMIT N1TAIUAY
q%uw%sﬂuﬁw 91N 813 anuUszNeuNS Ainede uwamauilunagtleatu uayUfitRnsd
aonadoatuiiion ]

Food sanitation, the importance of microorganisms for Food sanitation,
environmental health, control of microorganisms in water, air, food, places of work, housing,

treatment and prevention and practical experiment relevant with cortical contents

4033510 Qa%ﬁmmm‘%mﬁ'}ma 3(2-2-5)

(Cosmetic Microbiology)

FuiidesFunnneu: 4031501 3aT23nen

drulsynevvesnanfudiaiesdiens viavesqdunidfivuiieuluniniuai
A399A1919 MINTITIATILIRAUAINNNATTINGT UsAnBamdnuadunidvesansiude naln
Fuadunisvesansiudsuisriauagnisneuaussedqaunid ngdeteduifeatudunisiu
\A303d191 LLazﬂﬁﬁamiﬁaamﬂﬁmﬁuLi’fammwﬁ

Composition of cosmetic products, type of microorganisms contaminated
in cosmetic products, analysis of microbiological quality, antimicrobial preservative
efficacy, antimicrobial mechanism of some preservatives and microbial response,
regulation about microorganisms in cosmetic products and practical experiment relevant

with cortical contents



99

(2) nguvgagnaunalulagdinm
4032506 walulagdanwludiauszdniu 3(2-2-5)
(Biotechnology in Daily Life)
fugrumameluladanm arudifyuazunumvesmaluladdannly
FAnUsesTuludusineg Tun f1unsunnd d1unsinuns Fundsnunauny windouuas
QREIANTTU LLazﬂﬁﬁ’amﬁﬁaamﬂé’mﬁuﬁaﬁmqwﬁ
Principle of biotechnology; the importance and role of biotechnology in
daily life including medicine, agriculture, renewable energy, environment and industry

and practical experiment relevant with cortical content

4033512 welulagnmivemnailaguan 3(2-2-5)

(Biotechnology in Functional Food)

mwuﬁwﬁmawmmﬁaqmmw miaaﬂqméwﬂq%aﬂﬂwﬁm%ummmazm%aaﬁm
unumyeamaluladiinmlunsudnevaiiequam anunsaitlagtiuvesnsidouasiamn
mmilﬁaqmmw LLazﬂﬁﬁ’amiﬁaa@ﬂﬁmﬁuLﬁammwﬁ

The importance of functional food; bioactive compounds used in food
and beverage; role of biotechnology in functional food production; trend of research and

development of functional food and practical experiment relevant with cortical contents

4033513 Mawziasiiadafiy 3(2-2-5)

(Plant Tissue Culture)

17 '
A IS

ndnnsuazmAtAszdeaiodofiy ﬂ’ﬁﬂi%‘qmﬁwm‘aﬂﬂ’]iLWW%LgENLUEJLEJ
iy lUlglunsfnwimisdiuiie nseeieiugiiy n1sfinwimisaiulsaiiy n1susuugaiugie
nswAnansRsnduarniseuindiudin uasUfiRnsiiaenedostuionmgud

Principle and technique of plant tissue culture; application in technique
of plant tissue culture in plant research; plant micropropagation, phytopathological
research, plant improvement, secondary metabolite production and germplasm

conservation and practical experiment relevant with cortical contents
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4033514 nmsinsdsaiiodoldnonlduszau 3(2-2-5)

(Tissue Culture of Ornamental Plant)

UseiRvoamamzdsaiebofiy Yageunsaituguililunsmeidoadede
iy dhulsznouretams medensmnzidsaiofefiy duneumawisdsniedeldnonld
s matheugnliinenliiuseiuadlunszans wasufoinsilaenadestuidommgu]

History of plant tissue culture; basic equipment for plant tissue culture;
media composition; plant tissue culture techniques; procedure of tissue culture of
ornamental plant; transplantation of ornamental plant into potting media and practical

experiment relevant with cortical contents

4033515 walulagdanmnunmslduselaviannineinsyanin 3(2-2-5)
(Biotechnology in Utilization of Biological Resource)
FurdideeSeusnnow: 4033511 wmaluladdanam
NSNYINTTININ Faqmﬁaﬁqmﬂmimwm waznanasslavngnalnnssy

ManEns nsvurunsweluladdinmdiiiestes nsldmealuladannlunislduseloviiann

NN nsTanmLasMafigarvestagmiaienenisineas e luussgndld ludiusie

uarUfRnsfiaenadosiuitiovnngui
Biological resource; agriculture waste and by-product from agro-industry;

related biotechnology process; biotechnology for utilization natural resource and value
added of agriculture waste for application in varies fields and practical experiment

relevant with cortical contents

4033516 walulagdnmnunisnsiadiassilsalutagiu 3(2-2-5)

(Biotechnology in Diagnosis)

JvidesSeuannou: 4033511 wmaluladdaniw

A21UNUTE ANEIAY VR UNALLUlATTININNINNITUNNE UNUINVBI
walulagdinnlunisnsainsienanvnveddsadnse wazlsalifinne wmalulagnissny was
nstlestunsuninszanelsalutiagtu wasufinsfiaenndesiudevngud

Definition, importance of medical biotechnology; the role of medical
biotechnology to analysis cause of infectious disease and non-infectious disease;
treatment technology and prevention of spread at present and practical experiment

relevant with cortical contents
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2.4 ngudviEnUszaun1salivdw/aunafnen

4034802 LSENRNUTZAUNTAIBIINNIINGIAEASTINN 1(90)
(Pre-Field Experiences in Biological Science)
NH3ENANUNTOUVRIUNANYT TUAMUNITHALUIYATNAIN TINYENNATUTUY

Usziuaannlulssugnavnssy Minuen1eiunIsAniAsIed ATva uwazn1¥dengy vinve

meUfiBnsiAatesivInemansianm sudainsldiedesiioanenisingrmans oo

svazalitiosndt 90 4lus dnAnwiauenusenmensIINg
Preparation of students not less than 90 hours about the personality, The

knowledge in Quality assurance system for industrial plants, the analytical thinking,

digital, English skills, Biological science laboratory experimental skills and advance

instruments in this field; Presentation to the committees

4034803 WIUNAUNIANE 1(90)

(Pre-Cooperative Education)

MENNITLaTHIRAAEITUANARNYY NITUIUNTTRATTUADUYRIANAANE
seisudedaduiliAsafuaniadnu mmiﬁyugmL,La3Lwﬂﬁﬂ1umsaﬁmmﬂﬁaﬂamu
U52n9UN17 19N T8 UIANNIUEIATIIULAZNITAUA Bale1Y mmiﬁugmuazﬁﬂwﬁﬁ’nﬂu
dmiunisliujuanuluaniudsznauns izUU‘lﬁmimuﬂmmwiuamuﬂazﬂaumi WANANIS
UNaUolATHNIUNTONAIULAZ NI BUIIBIUIYINTS AMINMUIYATNAIN 38TITUUAY
assevsTaivinieusenlUufiRnuianiulsenauns

Principle concept; process and steps of cooperative education; relevant
rules and regulation of cooperative education; basic knowledge and techniques in job
application; workplace selection; method of writing application letter; job interview;
basic knowledge and skills needed for working in workplace; quality management
system; project or product presentation techniques; academic report writing; personality

development; ethic and code of conduct in profession before practicing in workplace



4034804
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HnuszaunisalinnInmeingaansdnnn 6(540)
(Field Experiences in Biological Science)

JundideaSeunntow: 4034802 wissiinUszaunisalduninnisinendans
Fan

Tnsinnswseutlnuazinlasinga 540 H2lue Tuaauusznounsmduvaaenay

WeNUI8UYeIsTImInsauluTaufeUNUIUIN1AEnITININ

Prepare training and train not less than 540 hours in the establishment of

a private or government involving biological science

4034805

ANNaANYI 6 VULAAN
(Cooperative Education)
AyNAaaSyuNINoU: 4034803 WTINEVNIANE

nsuURnuluanulszneunisegelissuulaitosndn 16 dUav Inenisdnlnd

nseuluaniulsznaunissiniunisdnlidnAnulaujifiauasanieglanisaiuauguaves

919158V Nwkaran uUsEnauMs lneiauinanianged] savn1aufuiantaainnisfnu

Tulgluaaunisalassludnwasninaudinsn & @n1uusenauni1sniANsIuilon193vInNIg

(MOU) AUNNIINYIAY

Systematic practice in workplace not less than 16 weeks by study in

cooperation with business organization; supervised will be given by mentor and

workplace; theory and practice are applied in real situation as temporary employee at

MOU workplace.
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nangnsuiulge U 2559

nangnsuiuuse U 2564

NRUYLYR

1. Youangns
1.1 nwlne

1.2 nMw1dang

AneFansUUTRN @1971391T3INN

Bachelor of Science Program in Biology

WFEASUMTN @19ITINYIFERSTINN
Bachelor of Science Program in Biological

Science

2. YU nazaIv1IvT
2.1 mwlny ToLA
YoEo

2.2 MWdIngE  Foudu

Aneenansvdin (@33Inen)
a a
MN.U. (A3INYI)

Bachelor of Science (Biology)

INYFERTUATR (ANEIA1E@ASTININ)
M.U. (NeAEIEATTININ)

Bachelor of Science (Biological Science)

ot B.Sc. (Biology) B.Sc. (Biological Science)

3. lassasnavangns NANgATLAN nangnsuTulse
3.1 wadndnwiill 30 30
3.2 MUV AN

3.2.1 v wNU 24 20

3.2.2 JenUIAY 53 42

3.2.3 A ueniaen 18 24

3.2.4 3g1HnUszaun1Tal 7 7
AN/ AN AN
3.3 NUIAIYUADNLET 6 6

sulgfinnaaanangns

laifaundn 138

laifandn 129

dieldndngnsiduluniy
NSOUUIATTIUA M A
sEAugANANYT (TQF) uag
49nARBITULNUNAENENIT
NWMUIYABINTITUUAY
Wwinnssu sver 20 Y (w.a.
2560-2579) A1ulULAANIS
wdatuidagnannnssu i

(% o

Sguraniviun lagyaudy

Pl

[ 14

WAUIAIURAAINNTTUNI
FrnmBudusuusn nots
ANENSNIAUINYIANENS
Fanw Jueansiisiued
ANUSUUULA9 1A
laun F23ne ngnweans
dn3 M1 aT3INe TIuds
waluladTinm Feanunse
YrurdosenLiiowa ul

winnssule
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N8R

4. Uszdiudug NUsuugamangs

ol

4.1 Y5UT03vn

4.1.1 3YnU

#aNIINGT 1 (4031002)

(Principle Biology 1)

Fimewhld 1 (4031001)
(General Biology 1)

UAURNSUaNTYINeN 1 (4031003)

(Principle Biology 1)

UFTRN1537AMenhlU1 (4031002)
(General Biology Laboratory 1)

#ANTIING 2 (4031004)
(Principle Biology 2)

FAnegwhly 2 (4031003)
(General Biology 2)

4.1.2 3 eNUIAU

UitRn1s9aTaingwily (4031503)

(General Microbiology Laboratory)

UfuRn159a¥33IMen (4031502)

(Microbiology Laboratory)

noNuANans (4031101)

(Botany)

I INYVRINY (4032101)

(Plant Biology)

dn13nen (4031201)
(Zoology)

I1IMNYVBIEANT (4032201)

(Animal Biology)

waluladTinmidesdu (4031601)

(Basic Biotechnology)

walulagdinn (4033511)

(Biotechnology)

Y&nd (4033006)
(Biostatistics)

YIFDALALNITINEUNITNAADY (4033701)

(Biostatistics and Experimental Design)

1ASINISIIENTIINT 1 (4033803)

(Research Project in Biology 1)

TASINIFINIINSNFANSTINN 1
(4033703)

(Research Project in Biological Science 1)

Usumuanumangaulunig
SounisaeuLamuLen
Y0958 fin15wWAey
WUaIRINUINTFIUANA

U a a
¥AUUIYYINS

USudeiun USusianan way

YSuAad U839

G071
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4.1.2 3B eNUIAU

1ASINITIIENNTIINET 2 (4033804)

(Research Project in Biology 2)

1ASINIFITLNMINANENSTININ 2
(4034704)

(Research Project in Biological Science 2)

USudeian USusiaivn wag

YsuAadures183an

4.2 Y5UT23%1 waz

TNl (4031502)

98%7Ine1 (4031501)

USuareivn dSusiainn

USuanuaumnuein (General Microbiology) (Microbiology) USuuuniieis wazusu
v enUeAy 3(3-0-6) 2(2-0-4) ANO5UILI1ETYY
4.3 sredvaiiviia LB UVTIAUSUINE AR STIN N el

4.3.1 J¥anUsAY (4032004)

(Organic Chemistry for Biological Science)

UfuRnsieidunsddmsuinermansiinin | siedvtug

(4032005)

(Organic Chemistry for Biological Science

Laboratory)

LIRS RE NS UINIMERN ST N vl

(4032006)

(Analytical Chemistry for Biological

Science)

Ufuinsiaiinseidmsuinemans ey vy

FInN (4032007)
(Analytical Chemistry for Biological

Science Laboratory)

9071



518015 nangnsuiuuse U 2559 nangnsuiuuse U 2564 NUBLNR
4.3 eAviliiy () Fuadldwiuingremansdinin (4033008) | siednlnl
4.3.1 3venUIAU (Biochemistry for Biological Science)
UFuRnsTATidmsuInemansginn ERLIL A7

(4033009)
(Biochemistry for Biological Science

Laboratory)

Tneingwasdimeinseysne (4032301)

(Ecology and Conservation Biology)

ey lndiduysannis

Anusluvieadiy

UfuRnIstAIveLasiIneINseusny

s ndiduysannis

(4032302) A3luviosiu
(Ecology and Conservation Biology

Laboratory)

Wugeansuazmaluladfiduie (4032401) | 313wl

(Genetics and DNA Technology)

N3a59aTIALAZIRAILIUINNTTUNITININ
(4034705)
(Creativity and Development in Biological

Innovation)

swdnlndnduysuinis

Ausluvieadiy

A5093lDMNINYIAIENSTINN (4033601)

(Instrument in Biological Science)

edvlnd wavysminig

187391

L0T
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4.3 giviliv (se) U AINYIMEARSTININ (4033702) e

4.3.1 3venUIAU (Seminar in Biological Science)
AnUfURnumMeauumIneImansiinin | s1edvilnd
(4033801)
(Fieldwork in Biological Science)

4.3.2 3y naniden Hyayulnsuazndnsioue (4032102) eRISRRIA7HY

NguAIYTIINeN (Herb and Products)

#uATEgAa (4032103) 13l
(Economic Plant)
fweATaarnsiduseleon (4033104) eRISRRIA7HY

(Zingiberaceae and Utilization)

YNALHANNUINIINTNT (4033105)

se3vlvaiuiuy sunng

(Rice and Rice Products) mmi‘luﬁmﬁu
wnaaTiduuselenilusssuwd (4033202) PRLTLILYEY
(Natural of Beneficial Insect)
wpadanduusslendlusssuma (4033203) | 3wl
(Natural of Beneficial Mollusk)
AMUNAINUAIYNNTINTNYDIERT (4033303) | 183w Inal

(Biodiversity of Animals)

80T
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518015 nangnsuiuuse U 2559 nangnsuiuuse U 2564 NUBLNR
4.3 eAviliiy () Wugransivdiny (4033402) e
4.3.2 3ventden (Genetic and Society)
NgNAIYITIINEN ounsuisuddianadesiu (4033400) 183
(Elementary Molecular Systematics)
NIFMANNLAZNITENLAINNIINEIEERS | S1e3wInd
PN (4033602)
(Drawing and Photography in Biological
Science)
WMALANISINEIFNERITININ (4033603) PRLILII YRt
(Technigue in Biological Science)
weadaododniuarnsindlasans PRLTLILYEY
(4033604)
(Animal Histology Technique and Permanent
Slide)
n§u3¥19ay2Inen AungludInUszdniu (4032503) el
uazwalulagdanw (Microorganisms in Daily Life)
WinlazHaneianwin (4032504) el
(Mushroom and Mushroom Products)
wialuladTanmAuTinusedniu (4032506) | sl

(Biotechnology in Daily Life)

60T
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4.3 5989319 NY (D)
4.3.2 3y antasn
NguIY1aTIIMeN

wazmalulagdanan

98T I uNLAEHER TN
(4033507)
(Dairy and Dairy Products Microbiology)

e

P@UIIMNYFUIAVI0MT (4033509)

(Food Sanitation Microbiology)

CRTIpLIRIRYEY

92T IMe ARS8 (4033510)

(Cosmetic Microbiology)

wieluladfnmiuonsiioguam
(4033512)

(Biotechnology in Functional Food)

sneanly

mswnziasadadalinenliuseau
(4033514)

(Tissue Culture of Ornamental Plant)

SRR RIRTE

wialulagdinmiunislduszloviann
NINYINTYININ (4033515)
(Biotechnology in Utilization of Biological

Resource)

e b

WAULAETINNAUNMIATITIATIZILSALY
U2qUu (4033516)

(Biotechnology in Diagnosis)

ety

017
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4.4 5793¥19AN8N

4.4.1 J¥unU

#andvmaly (4011001)
(General Physics)

UtRnsiandly (4011002)
(General Physics Laboratory)

whagaa 1 (4091001)
(Calculus 1)

whagaa 2 (4091002)
(Calculus 2)

USusredgafananalv
Wi zauaennaediugaaly

wazanunseidagdu

4.4.2 3% 2NUIAU

ANEINTAAIANSHALASISINYIVBIAND
(4031202)
(Animal Anatomy and Physiology)

UAINe (4031301)
(Ecology)

UJURN5ilaeIne (4031302)

(Ecology Laboratory)

IINYveYas (4031402)

(Cell Biology)

UHURN5TINeveTas (4031403)

(Cell Biology Laboratory)

USusiedvadananilv
wingauaenndesivgpade

wazanunseidagdu

117
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4.4 5793¥19Anaan (Aa)

4.4.2 3% eNUIAU

Wugeans (4031404)

(Genetics)

UfuRnnsiugmans (4031405)

(Genetics Laboratory)

AN EEINTUTIINET 1 (4032004)

(English for Biology 1)

AN EENTUTIINEGT 2 (4032005)

(English for Biology 2)

AEINAFIANI AL AT INY1VBINY (4032102)

(Plant Anatomy and Physiology)

oUNTITIUYRIAWTIn (4033007)

(Taxonomy of Living Things)

AILANNVRNENITINNUBIAILTIM (4033008)

(Biodiversity of Living Things)

FIUNNNT (4033414)

(Evolution)

&uuIM19TTINen 1 (4033801)

(Seminar in Biology 1)

AUNUMN9TIING 2 (4033802)

(Seminar in Biology 2)

USusredgafananalv
Wi zaNaenndasiuyaade

wazanunsaidagdu

49"
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4.4 5193%19AnaN (Ad)

4.4.3 3¥anLaan

WugAnansayIInuIN1g (4031401)

(Genetic and Evolution)

A Inen (4033206)
(Entomology)

d993ne1 (4033207)
(Malacology)

edniifesgnedeuiuy (4033208)

(Mammalogy)

9877381 (4031501)
(Microbiology)

‘wé’ﬂmiLL‘UigULLasmsauaummi (4031602)

(Principles of Food Processing and Preservation)

avs183n81 (4031701)

(Phycology)

Usdninen (4031702)
(Parasitology)

fnazevinsiienu (4032103)

(Plants and Local Foods)

dniliifinszgndumds (4032203)

(Invertebrate Zoology)

-USusredgnsanaialv
Wi zauaennaediugaaly
wazanunsaidagdu

- Ysusedvnananliddinas
Wanisissunisaoulu

UANGATLAN

¢ll
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4.4 5793¥19Anaan (Aa)

4.4.3 3¥anLaan

dnifinszandunas (4032204)

(Vertebrate Zoology)

JAEIne (4032205)
(Ornithology)

Tnrng1Uly (4032304)
(Forest Ecology)

Wugmansdnd (4032408)

(Animal Genetics)

WugANansauvsa (4032504)

(Microbial Genetics)

AYIIMLINNITNYAT (4032505)

(Agricultural Microbiology)

waluladiinmuesdunsd (4032603)

(Microbial Biotechnology)

Frlnruaznisvioadion (4033010)

(Biome and Tourism)

IPINeIN19Laey (4033011)

(Developmental Biology)

Hoideinen (4033012)

(Histology)

-USusredgnsanaialv
Wi zauaennaediugaaly
wazanunsaidagdu

- Ysusreivananladdinas
Wanisissunisaoulu

UANGATLAN

125
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4.4 5793¥19Anaan (Ad)

4.4.3 3¥anLaan

msdakasiiusIuTiugialurisdu
(4033106)

(Survey and Collection of Local Plants)

nsdsrauaziiusIUTIugaRTluviosdu
(4033209)

(Survey and Collection of Local Animals)

uIne (4033210)
(Ichthyology)

nSaRINERT (4033212)
(Animals Stuffing)

Luaateady (4033213)

(Basic of Insects)

Fiveuvaainia (4033305)

(Freshwater Biology)

yafiwannaeu (4033306)

(Environmental Pollution)

WugAansUsEYINg (4033409)

(Population Genetics)

Wugemanslauana (4033410)

(Molecular Genetics)

-USusredgnsanaialv
Wi zauaennaediugaaly
wazanunsaidagdu

- Ysusedvnananliddinas
Wanisissunisaoulu

NANEATIAN

GT1
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4.4 5793¥19Anaan (Aa)

4.4.3 3¥anLaan

FPINewaadin  (4033509)

(Biology of Mushroom)

ATVINYIMINIUINEG (4033510)

(Medical Microbiology)

3719181 (4033511)
(Mycology)

LUATILSEINE (4033512)

(Bacteriology)

HANANIINYAUVSELNOFUNN (4033513)

(Microbial products for health)

walulagnsdsanegugiy (4033604)

(Gene Transfer Technology in Plant)

-USusredgnsanaialv
Wi zauaennaediugaaly
wazanunsaidagdu

- Ysusedvnananliddinas
Wanisissunisaeulu

UANGATLAN

911
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1

nangasuFuuge w.e. 2559

nangnsuTuUge w.e. 2564

fanusulyy

Waguudas

APLNU

4011004 WaAndiNugiu 3(2-2-5)

(Fundamental Physics)

SEUUNUIY 1IALRBS mimﬁlauﬁﬁuaﬁmq WIIWATNY
Aswndeudivesiafu 91u fds wdsu Taudy wisinasgns
$18 AL wdnesesAanea enudidosfuiReafuany
Fou il udwdnli Audunnindsd wazujifnnsaenadesiv
domiud

Unit, vector, force and Newton’s laws of motion,
energy, momentum, simple machines, densities, Archimedes

principle; introduction to electricity and heat; radio activity

and practical experiment relevant with cortical contents

JSusie39

s

PNBLUNENE

Handaly
el em
doAAAaRINU
N15158UNIS
d0ouUMU
IngrAEans

I

4021103 ailsaly 1

General Chemistry 1)

a oy a ' 1
AVINADILIYUNINDU: 13J3J

3(3-0-6)

ASHATNITIUNEANT LASIAS19DERaY USUNuaNSAUNUS

Nuszadl audRvessIn LNNSwURTINWaENIIUTTY e voumran

a15azate veeuds nsldaunsaliugiuninal audasndelu

Vo uRng

4021001 Ay 1 3(3-0-6)
(General Chemistry 1)
asuarMITUNENs laswainesnay USunaansdunus
Wuswladl autAvessnn lWnTunin uagnsudvy veuvan
arsavans et nsldgunsaifiugtumand arudasadly

NIRETe

YSusiaiun

811



i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiiusulgy
Wasuuag
Matter and  classification, atomic  structure, Matter and classification, atomic structure,
stoichiometry, properties of representative and transition | stoichiometry properties of representative and transition
elements, gas, liquid, solution and solid. using basic equipment | elements, gas, liquid, solid, using basic equipment for
for chemistry, safety in laboratory chemistry chemistry and safety in chemistry laboratory
3 | 4021104 UfvANsIATINlY 1 1(0-2-1) | 4021002 UfTANsIATINALY 1 1(0-2-1) | USusiain
(General Chemistry Laboratory 1) (General Chemistry Laboratory 1)
UftRnsfiaenadostuiionativily 1 UftRnsfiaenadostuiionativily 1
Practical experiment relevant to General Chemistry 1 Practical experiment relevant to General
Chemistry 1 subject
4 | 4021105 1afivaly 2 3(2-2-5) | 4021003 1Asiialy 2 3(2-2-5) | USussiaion

(General Chemistry 2)

AuniidsFeunnnau: 4021103 wafivialy 1

weslulauniind saunarians aunalall ngn - wd
il widaeded widunid uavarsialuana wddawndo
warUftRnsisenadestuionlungu]

Thermodynamic, kinetic, chemical equilibium, acid-
base, electrochemistry, nuclear chemistry, oreanic chemistry and

biomolecule, environment chemistry and experiment relavent

to theory

(General Chemistry 2)

JvfidesSeuninou: 4021001 wafivialu 1

waslulauniind saunamians augaiall nsn-Lud
Tl wifueded iddundd wozanstiluena wildunden
uarUfoRnsiiaenndestuiiomlungu]

Thermodynamic, kinetic, chemical equilibrium, acid-
base electrochemistry, nuclear chemistry, organic chemistry and
biomolecule,  environmental  chemistry and  practical

experiment relevant with cortical contents

611
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5 |4031002 wanYIImeI 1 3(3-0-6) | 4031001 FAnewialy 1 3(3-0-6) | USuswiain
(Principle Biology 1) (General Biology 1) U¥udoivn
JuridesFeundou: L AszUIuAITNIEIne mand Audalanwarddidie |1 e A1 u
nsEvINNIIInemans Adalanuasdaldin audh | audRuavarsiafivesdeldin waduaznisutagad Wusmaniuay | muigauly
Lazarsiadvesdeildin wadiaznisulaead Wugaianduay | Wauins aAnumainvatsuazeynsisuvesddldin lassada | n1sieunis
Wanns mnuvainvatuareynsiisuuesdeitin lnssaiisuas | wagnihiivesiivuazdnd dneinen A0ULATAIY
wihiivesiauazdn? Jneine Scientific method, origin of earth and living L‘ﬁ RRMEN
Scientific method, Origin of Earth, Origin of Life and | organism, chemical compound of living organism, cell and e37idinIg
Evolution, Chemical Compound of Living Organism, Cell and | cell division, genetic and evolution, diversity and taxonomy L‘LJ?%EJ‘LJLLUN
Cell Division, Genetic and Evolution, Diversity and Taxonomy, | of living organism, plant and animal forms and functions,
Plant and Animal form and functions, Ecology. ecology
6 |4031003 Uf{uRNIUANTIINEN 1 1(0-2-1) | 4031002 U{TAN5T2Anemaly 1 1(0-2-1) | YSusiain
(Principle Biology Laboratory 1) (General Biology Laboratory 1) U¥uiioiw
nsneaesUiRnsiviaenndesiusiedvvandinen 1 UftRnsTirenadasiuliiomdiingwild 1 oAl
Experiment relevant to Principle Biology 1 subject Practical experiment relevant to General Biology 1 | t¥d1e aulu
subject N1SL58UNTT
A ULATAY

&
LUBRTIUBDN
a A a
INYIVINUNIT

Wasuwlag
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7 | 4031004 wANYIINYI 2 3(2-2-5) | 4031003 F2Anenaly 2 3(2-2-5) | YSusiteinn

(Principle Biology 2) (General Biology 2) USudaian
NOUHNIITAUINIG NTTUIUNITUUNUDATY NSEUNUS N UANIITAILINIT NTEUIUNITUNUBATY N5 | YSueduie
WaENITITY NITALATITYRALATNTEUIUNIIMIETIVRINY SyUY | Auiiuguazn1siasy nsduassrmelasasnszuiunsmela | s18397 Wi
199 Tuseniedn VoY SeuUA1e9 Tusrenedni uazﬂﬁﬁﬁﬂﬂiaaﬂﬂﬁaqﬁinﬁéww AAUTIUATY
Theory of evolution, Metabolism, Reproduction and ‘quwﬁ LALEDAAR DY
Development, Photosynthesis and Respiration of Plant, Organ Theory of evolution, metabolism, reproduction | Auaniunisal
System in Animals and Laboratory and development, photosynthesis and respiration of plant, | Tun13%ea un
organ system in animals and practical experiment relevant aﬂﬁmmﬁéfm
with cortical contents INYIAERNS

NN

8 4091004 ANAAIEATAINSUINYIANENS 3(3-0-6) | USumeivann

(Mathematics for Science)

wakazilandu S3UUTIVINATY SIFULATEYNTUYDY
$1urueds Alanazanudeilesvesiladdu eyiusvesilsitunay
nsUseend

Set and functionality, the real number system,
sequences and series of real numbers, limits and continuity

of functions, derivatives of functions and applications

a %
Seuunandd 1
way 2 L elu
o &

3.9 ann
d0MAABINU
A1SL38UNS
a9 UMY
ANY1A1dn S

I
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v nanUeny
9 | 4031502 aTANgMIY 3(3-0-6) | 4031501 a¥IINYI 2(2-0-4) | YSusiain
(General Microbiology) (Microbiology) USudedan
AniidosFeusnnou: luid UsgiRmnuduinvenaiiing Tasarauasniii | Uiudiuau
Uszdfnuluuivesgadiinen lassadiewaauead | n1sduiiuguaznisady Msdadiuun waziugmansvesgdunid | v U 18 A »
oynINIsIu dagIuinen a3Tinen n1sduiuduazn19aiyves | QAUNIINd1AYN1anITnYnT 81913 gRamnsTN Aswanden | UfudieSune
wuafi3e Woe la¥a amene uagluslada auduiudsening | naunwduazansisagy wanfasinngdunie SRR RNt
auUNIdiuau 11 91MsuarenIa qﬁum%‘&?ﬁéﬁmmﬂmimwa History of microbiology; structure and function, | AIMLUNNEEN
21117 PRAINNTIU M3unnd Awindo reproduction and growth, classification and genetic of mauﬁawﬁm
History of Microbiology. Cell Structure, Taxonomy, | microorganisms; the important of microorganisms in idnas
Morphology, Physiology, Reproductive and Growth of Bacteria, | agriculture, food, industry, environment, medicine and Wasuulas
Fungi, Virus, Algae and Protozoa. The Relationship between | sanitation, microbial products wazifionany
Microorganism and Food, Water, Soil and Air. The Important RV RV
Microorganisms in Agriculture, Food, Industrial, Medicine and A1UNT0M D
Environment BoALUIAATY
AREATCRTR
NARA
10 | 4031503 UfjRN159aTrAneialy 1(0-2-1) | 4031502 UjUAN159a%IMeN 1(0-2-1) | YSusvieiann
(General Microbiology Laboratory) (Microbiology Laboratory) USuTadan
FunitdeaFeuannou: laifl UfTRnsTiaenndestulionmeud UsuArasune

ccl
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nsnaassfidenndssiuiionilusiedvn 4031502
@TAme Y
Experiments related to The Contents in 4031502

General Microbiology

Practical experiment relevant with cortical

contents

578391 Wi o
ANUANIZEN
vouienin
idnas
Waguulas
waziiienau
uad ey
A1U190 6D
YoALUIAATUY
ATW e U

NARNAUN
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4032004 LARBUNSIAMSUINBIAIEASTININ 2(2-0-4)
(Organic Chemistry for Biological Science)
Junfidesdeunnnou: 4021001 wilvialy 1
TAssEs1sesernauAIsUOY N1stinlauslawdu Wusy

TuansBunsd awmesleiaivesansduvsd nyilandunaznisdiuun

il maFende autBnismenmuaziedl Manienufizen was

nalnuesansdunsd wWu a1slelasasueu @a15ualsunin
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\Wasuulas
Atomic structure of carbon, hybridization,
chemical bonding in organic compounds, stereochemistry,
functional eroups and classification. Organic nomenclature,
chemical and physical properties of hydrocarbons, aromatic,
alkyl  halides, alcohols, phenols, ethers, epoxides,
aldehydes, ketones, carboxylic acids and derivatives,
application in biological science
12 4032005 UfUANEWIBUVEIdMSUINeNmanidanw 1(0-2-1) | Invins1e3u
(Organic Chemistry for Biolosical Science Laboratory) | 14 3 Wit e i
JuniidesSeunnnau: 4021002 UfTRnsaiiialu 1 | aonadesfy
WlﬂﬁﬂLﬁ@ﬂﬁﬂUﬂ”ﬁﬁﬂﬁmiU%qwé msafin Mandu ms | A513eunIs
nses MInnuan waglasulnsns il UfoRmaifeadu asseneu |a o u & 1 u
lalnsmiuou asuelsindn uasufiSevesnsduiddaimiileddu | ineraans
Fundamental techniques for purification, extraction, I
distillation, filtration,  crystallization and  chromatography,
laboratory experiments related to hydrocarbons, aromatics and
reactions of functional group in organic compounds
13 4032006 AdAATIZREWSUINEIAERSTINIIN  2(2-0-4) Ia1115187391

(Analytical Chemistry for Biological Science)

SunfigaeSouniiou: 4021001 wasinaly 1

T ola

A9AAABINU
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unieaiiiaszd wivsniaineet waldanis | n19158ung
Tnnse Inethluuszendldlumsiinseinedinimeesiieg iy (@ o w ¢ 1 u
wazfeg19th TuTinTieseidoyateain IngArans
Introduction of analytical chemistry quantitative | T
analytical analysis titration technique with applied for
bioscience analytical of plant and water samples including of
statistical data analytical analysis
14 4032007 UfHURN1sLATIAATIZREINTUIMEIAEATTININ TAM1518391
1(0-2-1) v il 01w
(Analytical Chemistry for Biological Science A0AAADINU
Laboratory) N15158UNIS
SuniidaeSeunnnou: 4021002 UftAnsweiinall 1 [a e u ¢ 1 u
UftAnsiaenndestulionmaud N ERGRGEE
Practical experiment relevant with cortical | ¥
contents
15 4033008 Y IARAMIUINGIAEAITINN 2(2-0-4) | 9151871

(Biochemistry for Biological Science)
Surfidoeisounnou: 4021001 winald 1

lassasrsnagniinvesansylutana WWsdu

Aslulansn aNe NSANIAADA FAANERSYRLBULYLLALTING 1Y

Ty i olv
A0AARABINU
A1SL58UNTS

a0 UMY
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fanusulgy

Waguwlas

mzmum'ﬁa%ﬁﬂLLazaawﬂiﬂazﬁIuLLazmwﬁmqﬁa AFZUIUNIT
airquazaaruanslulawmsn nszuiunisadnclavaaisdfia
nsruINMTaskaaatenIniindda n1sauaANInlunsEuIuNg
aaraapanstliena sesluuuasnsvinuvesesiuulusyiu
luana nszviunsailuazaaievesiipdlotng nsdunsziiay
MsteNkTNAB e MsduaTziorsiduenaziusiiu msemuaunis
LAPSODNUDIEU

Structures and functions of biomolecules, protein,
carbohydrate, lipid, nucleic acid, enzymes kinetic and
bioenergetics, amino acid metabolism and urea synthesis,
carbohydrate metabolism, lipid metabolism, nucleic acid
metabolism, controls of biomolecules metabolism,
hormones  and molecular hormones, nucleotides
metabolism, DNA replication and DNA repair, RNA and

proteins synthesis, gene expression and regulation

IngAans

I

16

a wva =

4033009 UfuRn1salidmIuInermansdanin  1(0-2-1)
(Biochemistry for Biological Science Laboratory)
FyriideaSeuaniou: 4021002 UfTANsiATialY 1
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Fluwana nsfnwiguautinianIenIniasnIuAivesaIsdy | Ineiaans
luana wulgduaznisinljizen Inenisvaaesagduiusiu | Tanm
denlunedndueddmsuineeansdann
Acid-base solution for biochemistry laboratory,
basic apparatus for biomolecules analysis, physical and
chemical properties of biomolecules, enzymes and enzyme
kinetics, all experiment related to the content of
biochemistry for biological science
17 | 4031101 WeNWANEAT 3(2-2-5) | 4032101 ¥ INY1VDINY 3(2-2-5) | USusieivn
(Botany) (Plant Biology) USutosedn
FuriideaFeunnou: laid Jwriideadeusnfou: 4031001 F3newialu 1 uaz | Uudieduie

Y]

AMUMINBUATANUEIAYNINGNYANERNT Lwaa LipLE oY

7]

[

daugnuingn NeIn1AINeT @3TINeT NISAURUGLAENISASYYe

43

TN

TTuIN159097Y BYNTUIFIU NISNIUTIVTINLAZAITUATNY

fagiiy NMsldusslevuainiiy Y§URnswaznisfinenieauy

Definition and Important of Botany, Plant Cell, Plant

Tissue, Plant Morphology, Plant Anatomy, Plant Physiology,

Plant Growth and Reproduction, Plant Evolution

Classification, Plant Collection and Utilization, Experiments

Field Trip

and

and

4031003 F2Imevialy 2
AudialuiReaduiiy waduaziiofevesii
TIMUINTHAE FUFIUINEIVRINY NEINATNYILAZESTINET N3
dnTILuUNY N1THUNUTHALNITRTYVRINY N15VL18NUSNHY
nsfiusIuTnkasnsguasnuwdieganssuii n1sliusslev
nnfiy UitRnsfiaenedostuidemmnud uaznisfnwnieaun
General principle of plant; plant cell and plant

tissue; plant evolution and plant morphology; plant anatomy

and plant physiology; plant classification; plant reproduction

578391 1l 0
AU UANY
Aa1U19069
YOALUIAALY

ATSN & U
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\Wasuulas
and plant growth; plant propagation; plant collection and
utilization; practical experiments relevant with cortical
contents and field trip
18 | 4031201 dn23nen 3(2-2-5) | 4032201 FIINY1VDIHAT 3(2-2-5) | USusiain
(Zoology) (Animal Biology) U¥udiosein
JuriideaFeunnou: laifl JuriideaFeusnfou: 4031001 el 1 uaz | Uudedune
TTUBIVTTUNIST TN INAB03 ITAUINITVOIERT wad 4031003 F2Ing1ilu 2 579391 1l o
wazifioidovesdng msduiuduarmaainuesdnd nsdanuany 955810555l dn e s umisineamians | anuiiuare
warnsinduundnd v mwesdnildfinszgndunds Tainenwes | Aauinisvesdnd waduanidodovosdnt msduiusuaznns | uaraenndos
dnitinsygndunds waAnssude’ msfinwiuenaaud W3 Uednd aunsuIsIUART sEUUAIeY vasdnd weAnssudnd | Auaniunisel
Animal ethics, Animal Evolution, Animal Cell and | nslduseleaniarndns UftRnsiiaenadosiuiomngud uas | ot
Tissues, Animal Reproduction and Development, Classification | n1s@nE1AIAEL
of Animals, Biology of Invertebrates, Biology of Vertebrates, Ethics of animals for scientific purpose, animal
Animal Behavior and Field Trip evolution, animal cells and tissues, animal reproduction and
development, animal taxonomy, organ system of animal,
animal behavior, utilization of animals, practical experiment
relevant with cortical contents and field trip
19 4032301  fnAIneuaziimensaysnyg 2(2-0-4) | 9A%1518791

(Ecology and Conservation Biology)

A NdpaiSauNnaY: 4031001 FINeLU 1

Tvd i ola

A9AAABINU
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a [ YY) a

naeuluszuuing 19insvesans dneineivesussving Jade
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wgAnssuding uafiv nMsdanimineinssssuAuazdundon
wiuaAmInenssullugniseusnsuagliuselov

Explain principles and theories about ecosystems;
biomes; ecological energy; cycle of substances; population
ecology; limiting factors of life; distribution and change
instead; ecological behavior; pollution; natural resource and

environmental management; appreciating the resources that

lead to conservation and utilization

N15138UNIS
doUMIU
Ingrdans
Fann ey
Ysmanag
Aru sty

Al
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4032302 UfURn1sHIAInewazdIIneInsaysny 1(0-2-1)
(Ecology and Conservation Biology Laboratory)
UitRnsiaenadosiuiilonmgud

Practical experiment relevant with cortical contents
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21 4032401 WugAansuazmaluladfidwe 3(2-2-5) | Invi1518391
(Genetics and DNA Technology) Tnal ot 019
JuidesSeunnieu: 4031001 A Ineialy 1 donmd a9y
N13AENBANUTNTTUANUNVDANUWAALAZUDNMTD | N15LT8UNT
nuulea daflladada lassasnedluy lasluley wazans (a9 u 6 1 u
WUFNTTU NTUAABDNYDIBY TUnTu WugA1ansUseeIns N5 | Ineralans
afiafduie waddnlnsli3da Ujisengnlanediweisa n1ama | Fanw e
Sruinalelnd Srasaumadesiu nmavszondldmeluladd | Fuade waz
Bute anadvnetusmansidunulig uazufoRnisiaonades [Lasua i
fuitlovmgud NNYeN159i1
Mendelian and non-Mendelian  Genetics; Uﬁﬁami%u
multiple alleles; genome, chromosome and genetic material | &4 Ylulgle
structure; gene expression; mutation; population genetics; | 35 lugaiu
DNA extraction; gel electrophoresis; polymerase chain | Usgnaunis
reaction; nucleotide sequencing; elementary bioinformatics;
application of DNA technology; current topics in Genetics and
practical experiment relevant with cortical contents
22 | 4032508 aTIINYINBINNT 3(2-2-5) | 4032505 9aYIINYIMNDIT 3(2-2-5) | YSusiaiun
(Food Microbiology) (Food Microbiology) UsumAasuiy
FuniidsFeunnnau: lifl JurildaeSeunnnou: 4031501 9atiainen 373

0¢T
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WasuuUa

QdunidfiAgdesiuoms Jadeiifinadonisiaiyves Qdunismifeadostuems Jadedinadoninatey | wazuiuain
Qaun3sluems nsdsvese s n1snueue g Welsauay | ves9dunidluems nisudsvesemns nsaustewns Tsa | Jvenifen

S |

a13MwaNauN3dluemis Rdunsd %uﬂasﬁﬂmmwmmmmi N9
ATIVIATIENRAUNITIUDINT WINTFIUBIMITNINRATIING AL
AIUANANIN

Microorganisms Associated with Food. Factors affecting
Microbial Growth in Food. Food Spoilage. Food Preservation. Food
Borne Pathogen and Intoxication. Indicator Microorganisms for Food
Quiality.

Methods for Microbiological Examination of Food.

funfunisuslanems UINTFIUBINITNIRATITNYNALAS
AUANAMNTH NMIATITAATIZRRAUNIElUIMS warURTRnST
aonpdostuiifenmaud
Microorganisms associated with food, factors
affecting microbial growth in food, food spoilage, food
preservation, food borne disease, microbiological standard

and quality control, microbiological examination of food and

Wudvnien
TafuLil o
AU UANY
1015069
YDALUIAN
wazurlulola

2549luany

Microbiological Standard and Quality Control. practical experiment relevant with cortical contents Usgnaunng
23 | 4031601 waluladdanmdosdu 3 (2-2-5) | 4033511 wAlulag¥Inw 3(2-2-5) | USuswadun
(Basic Biotechnology) (Biotechnology) USudedun

JvriidesSounnnou: laifl

audfgyvesmaluladiinin arssefunariaisimig
waluladdanam waluladnrsudn Wugianssudesdu nns
Uszgnaldmaluladdininaiusneg wavimalulagyininlu
anunsaivagdu

The Importance of Biotechnology. Substrate and
Catalyst in Biotechnology, Fermentation Technology. The Basic

of Genetic Engineering. The Application of Biotechnology and

AMudIAgTewnaluladIinan nszuIUNITILN

¥ (% 04

JaduMnerteanuni1suin N1SLAULNEILALNITHINER S U9 L

1%
U a A

Sans Wugimnssuasiu nsussyndldmalulagdinimlumu

<

@199 wmaluladTanmluaniunisaldaguu uazjodnisd
aonadaatuliionmoui

The importance of biotechnology; fermentation
process; factors affecting fermentation; products recovery

and purification; the basic of genetic engineering, the

JSuA1asuny
S183¥ kA Y
JdSuann
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AUV UAN 8

A110150M 0
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fanusulgy

Waguwlas

Biotechnology in Current Situation.

application of biotechnology in varies fields; current trends in

YOALUIAA

biotechnology and practical experiment relevant with | wazunlulela
cortical contents a59luannu
Usgnauns
24 4034705 NNSASINATIALAZNAILIUIANTIUNITININ 2(1-2-3) | TaT151873%97
(Creativity and Development in Biological Tnal it 019
Innovation) donAR B3N U
UsztanvoInanduann1stinin nsldusylesiiann | n1si3eunis
HARA NN NTININ AU IAYVOINITATNATTALAZAITWAIUY | @ 0 U A 1 U
UTRNTIUNNTININ LaznTUANYINITASNATIALAZWAIUT | INeI1AIan s
HARAUTNITININ P Inewiu
Type of biological products; the application of | Y 84 11019
biological products; the significance of creativity and | @ 314 iiu
development in biological innovation; case study of creativity Vioshu
and development of biological products
25 | 4033006 ¥&dif 3(3-0-6) | 4033701 YIFAALALNITINUNUNITNARDS 3(3-0-6) | USusiieinn
(Biostatistics) (Biostatistics and Experimental Design) U¥udiosnein
FuniidaaiFounnau: lid Auiug A tuain n1sduiogne adinssaun | 1R e A2
ﬂawmiﬁugﬂuﬁﬂaﬁﬂaﬁafVﬁdMﬁd@éﬂﬂﬁﬁﬁWiimuwfvﬁ N15UTENIUAINITNAADUANNATIU N1TINUNUNITNAABIALTD | tnuzauly
Uszanauinnsvadeuauufigiu msvaununsnaasmazisiiudeya | hvdeyan1s@iiven adfidunisniuein uazmsinszideyalas | n15158uns

el
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Wasuuag
e8I adftunisnunin warnsiesgideyalaslilusunsy | Mlusunsudnsagy d0ULATAIY
ﬁﬁL%ﬁ]g‘U Fundamental of statistics, sampling descriptive, Lﬁf DMUIUBY
Fundamental of Statistics, Sampling Descriptive, | statistics estimation hypothesis testing, experimental design s18397ifnIs
Statistics  Estimation Hypothesis Testing, Experimental Design | and sample collection, non-parameter and program analysis \WasuwUas
and Sample Collection, Non Parameter and Program Analysis
26 4033702 SUNUIMIINGIAEAITINN 1(0-2-1) | 9¥in5187391
(Seminar in Biological Science) T 31nLAy
duduunaAdy viemenuduiilesainnisussyy | Fuuuinig
JynisszRvuuvRfiuatofeadestuineraansdinm [ T23n e 1
FI891UANUNNMININ tazilauswuuUIniUan way 2 el
Searching for article research or proceedings from | @0nAd 83U
modern international journal related to biological science | n15158UN1S
progress report and oral presentation douUMIU
INeIAIENT
Fanw
27 | 4033803 1A39N153989N9TI NN 1 1(0-2-1) | 4033703 1lATIAITINYNIINYIANAATTNIN 1 1(0-2-1) | Y§udesiein
(Research Project in Biology 1) (Research Project in Biological Science 1) UfuAiesune

]
a =

4 = 1 [
JuideaFeunnniau: laid
nsfnwAuaitneyanaluiiden1sdineiaiglanig

AIUANAKAVEIB1913ETUINY191UTY nsAuaTIIdenlasuns

ANYIAUAINIUIIBNFBARABINUINIVDINY SELU8UIT
FN1INYIAERT FIA1T9DI9TTYIUTTUNNINSIVULAY

ITYIUTTUNSTIEA INDINUNINGFAIENS NIDUNIIATWALATS

787397 ok
A0MARBINU
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i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiusuuy
Wasuuag
ANUNTTAUTIANIOTTAVUIUITIF NTldualaraauLlA1lATeIde Tu | Aelazdnausiuuinilan aoUMIU
WUENTTINGT AT581UTTUNTIVEUALUUINIUFUR The study of research related to research topic; | AnenAnan s
Practice of Biology Research According to Student’s | science research methodology, research ethics and ethics of | Fnm
Interest under The Faculty's Supervision, The Study of Biology | use to animals for scientific work; proposal report practice
Research in Nation and International, Proposal Presentation, | and proposal presentation
Research ethics and Research Process
28 | 4033804 1A39N15IILNINTIINYN 2 2(0-4-2) | 4034704 1ASINITIILNININYIANEASTININ 2 2(0-4-2) | Uudesnein
(Research Project in Biology 2) (Research Project in Biological Science 2) UsumAasuie

SyrfidesSeuannew: 4033803 Tasan1s3sennsdainen 1

nsviidelasedenisasuismslusumnsamnudululs
NIYNATINITINN1TINET 1 ﬂ’]ﬂléfmiﬂ’mﬂu@LLaﬁlJ’e]\‘l’e]”l’\JﬁEjﬁ
Usnwauddeaniiun1s3dudud §Uansmiesdininegn n1seausie
senatnAneniue1anseivine Tassmsiteiauenaudde uas
Weunanulugliaauysal

Practice of Biology Research extended from Research
Project in Biology 1 under The Faculty's Supervision, Practice in

Research Methodology, Discussion and Conclusion of Results in

Biology Research, Research Presentation and Complete Report

]
a =1

AuNdasauNInaY: 4033703 1AIN15IVENIS

AMNYAENSYININ 1

o ¢

ANEUINUITYNAITIDI9558IUTTUNINISIFY LAY

=

33381U5TUMSIETR Lo UuNIInef1ans afuseuazasy
HAN15398 dnvinanideatuauysalazdauawuuliniuan
Practice of biology research under research ethics
and ethics of use to animals for scientific work; discussion
and conclusion of results in biology research; final report

practice and research project presentation

516397 ieli
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29 4033601  \A3pefion1aInenAansTanw 2(0-4-2) | 999115187391
(Instrument in Biological Science) Tvd il o9
n&nAFnsinuvenaiesilefugiu waseiosile | aonadosdy
wnznafisdusenuitenmaivenmansdinineusne Wen | n1siSeunas
IINYT |@TVINGT haznAluladyinn douniu
Principle of instruments and operation of basic | An81A1an3
and specific instruments essential for biological research | #1301 Las
including biology, microbiology and biotechnology DRIRTICARER
Tuaaiu
Usgnauns
30 4033801 HnUHURIUAIAFUIANIINGIAEATTINWN  1(90) | TA1518791

(Fieldwork in Biological Science)

AnUfsicuniaaudosduiiisadestvanen
WemansTIN g INUIENaU N1SBNYU NUIBUNIATT Y38
SPiamRayur Tneflszoznanliitdosnin 90 dalus UnAnwidos
INYNIIBNULATULAUDADAMENITUNT

Introduction fieldwork in biological science in
privates, government agencies, or community enterprise at

least 90 hrs.; the report has to be submitted; students have

to make a formal oral presentation to committee

Tvgd il o9
@OANADINU
N15L38UNIS
a0 UMY
Ingrdrans
20N uag
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31 | 4032104 AwayulwsiNoguniw 3(2-2-5) | 4032102 Nvayulwsuazndnine 3(2-2-5) | USusviaivn
(Herbs for Health) (Herbs and Products) U¥udein
AniidasFeusnnou: luid AnusmldiAsadvayulng msldayulnsluny | Uudedue
awdvhluRgRuaslng msldaplnslunumssugy | mssaauyagu a1sUsznoumanivesayulng Ussleviuazlng | 10397 Lile

yag1u arsusenauniuadvesayulng Uselevduazinuwvasiiy | vesiivayulns n1sgnuaznisunseine nmsudssuiivayulng | auiuade
anulns auandvesivayulng nsUgnuazmsthsssne msugen | msudn n1sdanis uaznsnaevesansumayulns U5 | a1unsadesen
anulng Msuwdsguiivayulng nsfinwiniaauny aaﬂﬂé}aﬂﬁmﬁammqwﬁ wurAalunis
General Knowledge about Herb; The use of Herbs in General principle of herbs; the use of herbs in ViRt
Primary Health Care; Chemical Compounds of Herbs; The | primary health care; chemical compounds of herbs; the
Benefits of Medicinal Plants; Properties of Medicinal Plants; | benefits of medicinal plants; properties of medicinal plants;
Planting and Maintenance; Cooking Herbs; Processing Herb; Field | planting and maintenance; processing in herb, production,
Study management and marketing of herbal products; practical
experiments relevant with cortical contents
32 4032103 NYLATHFND 3(2-2-5) | 9avi1518391

(Economic Plant)
FausedR dutudia manszaneiug dugniveuasmsld
Uslgmianniivens uasiivayulng fivenavnssunasivesugna
Tudszmalng uwazndou UitRmsiidenedostuilonmud

Life history, origin, distribution, morphology and

vl ilomay
U ade
d1U1906 9
YOALUIAALY

ATSN & U
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uses of food and medicinal plants, industrial and economic
plants in Thailand and the tropics; practical experiments

relevant with cortical contents

NAR U9

33

4033104 NY9ATIRazNsIdUsElevY 3(2-2-5)

(Zingiberaceae and Utilization)

P15 R dudude manszaneiug msdadiuun ua
douguinen ansdAgluiivasds nslausslevidimuiivens Wy
asulng fivgramnssuuasiviasugialulsemelng nmsugnuas
nsthgednw UfThnsienndestuiemmui]

Life history, origin, distribution, classification and
morphology; chemical components of the plant in
Zingiberaceae; utilization of food, medicinal plants, industrial
and economic plants in Thailand; planting and maintenance;

practical experiments relevant with cortical contents

TRN19187%7
Tnal Lilomay
uad ey
115069
YoALUIAATUY
ATW e U

NARNAUN

34

4033105 U1ILALNANANNIINTD 3(2-2-5)

(Rice and Rice Products)

@ s

ANYUZNNNYNYANEATUDITII N15INTILUNDID
o L A Y Y 4 a %
anwagkaziunlunisdgndni nseusnd gidayyiuaznisly
Useloaiddna NMSWHaIUINAR A UI 9IS WAZLAS 9191991000

RN siaennaaiulllomngud

IAN13187%7
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U ade
d1U1906 9
YOALUIAALY
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Botanical characteristics of rice, classification of

a % 6
NANAUN LAY

rice, nature and area of rice cultivation, rice conservation, Lﬂugimﬁmi
wisdom and utilization of rice; development of food and | A 714 i’iu
cosmetic products from rice; practical experiments relevant Viashu
with cortical contents

35 4033202  uwnasiduuslevilusssui 3(2-2-5) | 9191871

(Natural of Beneficial Insect)

AU UgIUTEUNAY NoRnsnToakuas slauas
unumvesunasiilulsslevidouyud dniuaiiv ndnnis
wgidsduuas nslduselordanuuamisiiue sty ud uay

(Y]

&3 wiaslugnamnssy wwasludandon fdevaaedundeing
wualuNIsNYRs TANHINYT WNAINIINITUNNE KUAITING
UﬁﬁaﬂﬂiﬁaaﬁﬂﬁaQﬁUL‘f‘jaquwa LaZNISANYINIAEUNL
Introduction of insects; insect behavior; types and
roles of benefits of insects to human, animals and plants;
insect rearing; utilization of insect as human food and animal
food; industrial insects; environmental insects;
biodegradation; agricultural insects; forensic entomology;

medicinal insects; bionic insect; practical experiments

relevant with cortical contents and field trip

vl Wilomay
U ade
A1U1906 D
YOALUIAALY
NIITW @l U

NARNAUN
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4033203 weadanmUulstlovilusssuua 3(2-2-5)
(Natural of Beneficial Mollusk)
Awituguresueadard woRnssueseadar vin

uavunuImueaeadaniiuUsslevinenywd & iuagiiy udnns

Wy Heseadad maldustleninnueadatmeiuoimsuyud

wazdnd weadarlugnamnssy ueadadludswinden foosaans

a W

dunietag UjoAnisiiaenadestuideningud uagnisdinwn
AAdUU

Introduction of mollusks; mollusks behavior;
types and roles of benefits of mollusks to human, animals
and plants; mollusks rearing; utilization of mollusk as human
food and animal food; industrial mollusks; environmental

mollusks; biodegradation; practical experiments relevant with

cortical contents and field trip

IRN19187%7
vl Wilomay
iuade
A1U1906 D
YoALUIAATUY
NIW Al U

NARNAUN

37

4033303 AAURAINUAIENNTINTNVDIERT 3(2-2-5)
(Biodiversity of Animals)
JefideeSeuniniou: 4032201 Frinervesdad
AMUEIAYLarnNITIUIEloTUAINAUKATIN R8N
1 1Mveednd HAINNITTUNIUNNTIAIN N1TgLdLuas

NANSENU I5N15USE I ULATNANSENUAYRAMUNAINAANLTINTN

INN1T187%7
Tvgd il o9
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ve4dnd n1siasevgidiuladiudsuarlonialunisinnis | 31an wae
nwensdnd n1seyinsuarlininensdniosnadiduitlusedu | munrauiy
Vioshiu SEAUUTEIMALALSERULIUITR warmIAnwIAAFUI dan1unisal
Importance and implementation of animal | U3qUu
biodiversity; effects of biodiversity disturbance; loss and
impacts; assessing methods and impacts on animal
biodiversity indices; stakeholder analysis and opportunities in
animal resource management; animal conservation and
sustainable  implementation at local, national and
international levels and field trip
38 4033402 WugAEASHUHIAN 3(3-0-6) | ¥ni31871

(Genetics and Society)

Tassafrsuazmihiivesansiugnssunazlasliley ns
WUAYAE NTENENIASNYUENIINUTNTTY NSAvUALNA 15ANIS
Wugnssuuazauiaunfvedasiuley iugnssuvenydeon Wug
Aansiuuzse maluladfdueduifinermansuasdfviveans
gumesd Mugimnssuiudiay 3193es55uAun1ITeniaiug
AENS UNUIMYRIRUgANansiuNsUsEynAldludInUseiniu

Structure and function of genetic material and

chromosome; cell division; genetic heredity; sex determinant;

Tvgd il o9
@OANADINU
N15L38UNIS
a0 UMY
Ingrdrans
1 JAny
VMGHERSE
i@suasig

NAYLNITNN
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\Wasuulas
genetic disease and chromosome aberration; genetic of Uﬁﬂaﬂﬂi%u
blood group; genetics and cancer; DNA technology and | g4 i luldla
forensic science and medicine; gene therapy; genetics | 939Tuan u

engineering and society; bioethics and Genetics research; | Usenaums

role of genetics and application in daily life

39 | 4032407 WugFEASNY 3(2-2-5) | 4033403 WugAEATNY 3(2-2-5) | Yusviain

(Plant Genetics) (Plant Genetics) UFuAresune

Ayndoaseunnou: Tl

v [
= [

naniugIunIeiugaIansuazn1suseendnuiytugs

a 1 [~ LY a 6" a

naevesnuiiazlu anuduwlsveslasiuley NM5IATIERlNG

wageRd n1sdenedudigiunden1suiulse nsmnzieuraduag
Walte NMsUTulganug

Principle and Apply Genetics of Plants, Probability

Theory, Chromosome Variation, Polyploidy Analysis, Plant Gene

Transfer, Cell and Tissue Culture, Plant Breeding

Wugeansrasuuag ANULzduLazdnIIEdNIg
NUFAIENT UUNY NIV TEYLNTENTINBULAZNITIBYAUIUS
y038u Auulsiuvess Iy lasadvedlastulanfidunuin
defumdu n1suiuugeiudialaenisnandiuede nsdoy
fugnIsurenTadiy warUfoRnsfienndosiuionmeu

Mendelian genetics; probability and genetic ratio;
plant genome; finding the distance between genes and
determining; the position of genes, variation in the number
and structure of chromosomes that play a role in mutation;
plant breeding by cross-breeding, genetic modification of

plant cells and practical experiments relevant with cortical

contents

516397 ieli
AOAAADINU
N15158UNIS
douUMIU
Ingrdrans
a1 Ay
Nualey oy

HEEGERE
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40 4033404 aynsuIUTIlUaNaUDIAY 3(2-2-5) | 9ni1518791

(Elementary Molecular Systematics)
IdesFeuNInau: 4032401 WugAEnsIAL
ad &
wAlulagnduLe
NANN1TOUNTUITIY INATANIATINLLENS ANFUIUS
WOITRUINIG NSITARNALABINBNNTIASIENAIRURIAG Lo lne
massuiisuaduilandlotngd nsiuaugfiduld msldfidue

§ A av 1

A309L8TUNTANYIAMUFURUSITITAUINIT AIULANFS

§f A av A

AlUBTAVINY N15IATITAANUTUNUSITIITAIUINISNUVDI

NaNaUNIUITIUMEGLN NTUTBENAMTOUNTUITUTLLENS wag

q q

LY

UftRmsiisenadestuiifonmeud

Principle of systematics; molecular technique;
phylogenetic inferences; nucleotide sequence analysis;
sequence alignment; phylogenetic analysis; the utilization of
DNA marker data in phylogenetics; intraspecific differentiation
of plant; plant phylogenetic analysis of selected taxonomic
groups; applications of Molecular systematics and practical

experiments relevant with cortical contents

Tvd il o9
dOAARBIN U
N15L38UNIS
d0uUMU
Ingrdrans
I A
VGHERSF

HERIGERE

e

AWENITNA

e & =

AUANITTU
s ldlale
259luany

Usenauns
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41 4033602 N13IANTNKAZNIIAIDAINNININGIANEASTININ I 1518397
3(2-2-5) Tvd ol oo
(Drawing and Photography in Biological Science) | @anna a3y
mﬂﬁﬂﬁugmmiammwmﬁwmmam%%’;m‘w N19L38UNTT
gunsainITNANIN FumeUNTNANTIN MFMANTHANEIEY 151N | @ B U & 1 U
AMNLAAIANBUENIINETINARALFUFIUTDINY kasdnd ¥ | Ineidans
SITUYR WATALAZIANNITANBAINAIBNADIAIYE NITITIUSLATY | TIA N was
Aauiweshislunsianisgunm S HRELEERT
Basic technique in biological science drawing, | @a1un15al
drawing materials, drawing processes, drawing for illustration ﬂﬂﬁgﬂ'u
of plant and animal anatomy, morphology and natural fields,
technique of photograph using digital camera and computer
program for production of graphic and documentation
42 | 4033009 WALANISIIING 3(2-2-5) | 4033603 WATANIINGIAIEATTININ 3(2-2-5) | YSusiain
(Biological Technique) (Technique in Biological Science) USuTadan
FuniideaFeuannou: lidl araaendeluresufiinisuasanuiiugrumada | Ufudosune

AUz IuneItuNIsldesUURnns asseussaumsly
dadionumaineimans wallanslindewanssed nsanenmnneld
naesganssel nanuMedsiivuazdnd wellansnadad wallans

nodladnd mallanisadm mallan1svinlasnszandnd natanisii

NIINYIATEASTININ TTYIUTTUNITITAA LN DINUNS

geans weallan1slinaesganssal N15InvuIAkaza1enIN

a ada

melindosganssal nsiiusasinieuiiegiaiiofnwdadldin

wmadan1svinnenldanouliis wallan1saes n1snesladnd n1s

1873291 909N

REEERISEY

evl
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dladdnsnuazaladans welamaiy afmdnd waznisvilasinseandn’ 41115068

Basic knowledge about the laboratory usage; ethical Laboratory safety and basic knowledge about | oauuIAnlY

use of animals for scientific purposes; microscopy technique; | biological science technique; ethical use of animals for | A 1SW & U1

photography under the microscope; sampling of plants and | scientific purposes; microscopy technique; measurement and | N&nfaus
animals; the preserved animals; transparent animal technique; | photography under a microscope; sample collection and
stuff technique; the animal skeleton technique; slide the | preparation for living organisms; fresh dried flowers
temporary and permanent slide technique; paraffin technique technique; preservation techniques; animal transparency;
animal stuff and animal skeleton preparations
43 4033604 wedladodedniuazmaindladas 3(2-2-5) | 49115187391

(Animal Histology Technique and Permanent Slide)

ﬂawmﬁﬁﬂgﬂuLﬁaaﬁinﬁéLﬁaﬁmiLﬁéLﬁaqﬂaLﬁéLﬁa
LﬁIEJ’JW‘U LﬁlﬂLgaﬂé”]QJL‘l‘j}@ Lﬁ@L?j@Uigﬁ’m NINVDINALANITIAS LU
dodaiielifnudendesqanssal nsdeudidede uasmeda
nszvIuMskandlannsmsmaiani sy

Introduction to animal tissues; epithelial tissue;
connective tissue; muscular tissue; nervous tissue; the
techniques of tissue preparation for microscopic study; tissue
staining and techniques for producing permanent slides with

paraffin technique

Tvgd il o9
A0AAR BN
N15158UNIS
douUMU
IngrAEans
YN LAy
WU AUNU
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Jyaniden nguIVIRaTIINe wazmalulagyanm

44 4032503 auVSSlUAINUTEIITU 3(2-2-5) | 9nvi1518791
(Microorganisms in Daily Life) vy i o4
n19ldUselevuaInqaunsd wagaud1Anyved | danAa ey
QAuUNIGNTFMNT QEMNTIN NMTINYAT FUNNUATAINNN | N19LT8UNT
vosuyudludinUszsriu waafusiansssumadildlunisaiugy | @ o u & 1 u
AUNIE warUftRnsfiaenadostuidonmeu] Ingmrans
Microbial utilization and the importance of | T9aW wag
microbes to food, industry, agriculture, human health and | tMuNsay AU
beauty in daily life; natural products for microbes controlling | @a1un15a

and practical experiment relevant with cortical content Uaqdu
45 4032504 inuazkAnAMAINLAN 3(2-2-5) | ¥ari1s18397

(Mushroom and Mushroom Products)

UNUIMLaAINEARYUaLTn dugIuinenvauin
25T Iveudin Wiafifgninise eesvgia Windiy n1sudn
waznsitaLIEEnSusinde warUfoRnsfiaenndoatuidom
T

Roles and importance of mushroom, morphology
of mushroom, mushroom life cycle, medicinal mushroom,

economic mushroom, poisonous mushroom, cultivation of

Tnal ioman
U adey
115069
YOALUIAALY
ATW U

NARNAUN

vl



=p.

nangasuTuuge w.a. 2559

nangnsuTuUge w.e. 2564

fanusulgy

Waguwlas

mushrooms and development of mushroom products and

practical experiment relevant with cortical content

46

4032506 wialulag¥annludinuszaniu 3(2-2-5)
(Biotechnology in Daily Life)
fugrumanaluladdanim enudifguazunumves

walulag@anmludinuszariuluduange lawn aunisuung

FUNSINAT AN INUNALTY FINdBNLAYgMANTIL LAY

UfURmsTiensdesiuiionmei]

Principle of biotechnology; the Importance and
role of biotechnology in daily life including medicine,
agriculture, renewable energy, environment and industry and

practical experiment relevant with cortical content

TNN19197%7
Tvg ol o9
d0AAaDIN U
N1SL58UNTS
dOoUAMIU
INgrAEns
01N uag
WU AUNU
gao1uniyal

U2l

a7

4033507 aga%ﬁwmﬁmmmzwﬁmﬁm%uu 3(2-2-5)
(Dairy and Dairy Products Microbiology)
FuniidasiFouninou: 4031501 3aT23men
AnuautAianmenin wfuaz9adiive1vesiunuas

wAnfne osdUsznoumaaiiuagnIsLssEduAmA N LIAU

msuide n1siuine) nsudsy nandariuueingiie Yauvsd
fertosluthuuuassdnfusiug sesguiugduniduaznis

'
a wva a

AIUANANNINVBINARA T UL UavU TR sNaenadesiuLlem

TRN19187%7
Tnal ioman
U adey
115069
UDALUIAN
wazurlulole
a5¢ludanny

Usgnauns
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Lt

Physical, chemical and microbiological properties
of dairy and dairy products, chemical composition and grade
separation of dairy quality, spoilage, preservation, processing,
type of dairy products, microorganisms associated with dairy
and dairy products, microbiological standard and quality
control of dairy products and practical experiment relevant

with cortical contents

4032506 aTIIMENFUFoN

ANUFUTUSTENINRAUNIEAUFwmInd e n1sUssenAlgaunsdly

nsunlruafiuwdannasy LagnsuegaangansRElngNIEUIUNITVBS

AUNIE

Water and Air.
Environment.

Environmental

Pollutants.

(Environmental Microbiology)

fausgunnnau: il

unumeesdunidludainday tawn Au Ul 810

Roles of Microorganisms in Environment such as Soil,
Interactions between Microorganisms and
Microbial Applications for The Solution of

Pollution and Microbial

Degradation

4033508 AT ANEAINEEY 3(2-2-5)
(Environmental Microbiology)
Suiideaiseuninau: 4031501 3adaInen

1%
a I a o

unumvesgaunisludanndes THun fu 11 o1nne
auduiussEnindunidivaunnden yaunidnolsainuly
Aawndon MeUszendligdunidlunmsudluafiviunndon ns
trinidsiiiAatulugrainnssy uasujiRnisiiaeandoeiu
o

Roles of microorganisms in environment such as soll,
water and air; interactions between microorganisms and

environment, microbial pathogens in environmental, microbial

applications for the solution of environmental pollution waste

USuTaian

Jfurnesune
578391 1l
AU UaNY
Aa1U19069
YDALUIAN
wazurlulelea
a5¢ludany
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water treatment in industry and practical experiment relevant
with cortical contents
49 4033509  AVIINYFUIAUIADMNT 3(2-2-5) | 9avi15187 91
(Food Sanitation Microbiology) Twal wileAau
FuniidesFeunnneu: 4031501 9atiainen Wuade
N13g491AU180M15 ANMUEIAYVBIRAUNTIAUNIT | a1u150 68
Q%75U166WMWSﬂﬂiﬂivﬂuﬂauwggTuﬁﬂaﬂﬂﬂﬂaﬂﬁﬂiaﬂﬁu YOALUUIAN
Usgnouns fifnends wumnauflowasteady wasUfoinnsd | wasdluldle
aonadoatuiifonmees a59luanu
Food sanitation, the importance of microorganisms | Usenaunns
for Food sanitation, environmental health, control of
microorganisms in water, air, food, places of work, housing,
treatment and prevention and practical experiment relevant
with cortical contents
50 4033510 9T IMeATBIFIB1 3(2-2-5) | 9A%in51873%1

(Cosmetic Microbiology)

JyriidesSeuaniou: 4031501 9adiainen

dulsznevvesrdnfusiniesdens viavesqdunid
fuudoulunansuiiniesdions mnsaTinszianninmnaga

e UsednSansudunsdvesansiudy nalndugdunid
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Y v o

maﬂaﬁﬁ’ulﬁsmwﬁmLLazmwauauawaﬂﬁ;ﬁuw% NHVDUIAY
Aeafugaunidluieiesdions wagUjiRnsfiaenndesiuiiion
1

Composition  of  cosmetic  products, type of
microorganisms contaminated in cosmetic products, analysis of
microbiological  quality, antimicrobial —preservative  efficacy,
antimicrobial mechanism of some preservatives and microbial

response, regulation about microorganisms in cosmetic products

and practical experiment relevant with cortical contents

959luanu

Usgnaunns

51

4033512 waluladdanmiuaimsitagunin 3(2-2-5)
(Biotechnology in Functional Food)
mmﬁﬁ@mmﬂﬁaqﬁumw aﬁaaﬂqw’éww%’gmw

dmsuomsuaziadesia unumveanaluladiinmlunisude

ownaifiegunm anunsaiagtiureansitenasiuuneins

Lﬁaqmﬂww uaxﬂﬁﬁﬁﬂwsﬁaamﬂébqﬁinﬁéwwmqwﬁ
The importance of functional food; bioactive

compounds used in food and beverage; role of

biotechnology in functional food production; trend of
research and development of functional food and practical

experiment relevant with cortical contents

INN19187%7
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52 | 4033105 mswzdsailadeiy 3(2-2-5) | 4033513 nsiwzdsuiaiianiy 3(2-2-5) | USusviain
(Plant Tissue Culture) (Plant Tissue Culture) USur1asune
JuniidesSeunnnou: i nénnauszmadansmzidsaiedofiy mavszgnd | 318397 Lile
ninnsuazmaianswizidsaiodefis nsszgnd | wedanmawzdsaiedefluliluns@nwmisuiy s AuTuadey
wmailananigidsnded ety luldlunis@nvinisduiie 013 | weneiugin msinwmsiulseiy msusuuseiugio maede | auisade
yereiudiiy nMsfnwmssnulsafiy nsusulgeugity msnanans | ansvRsgiinezmseusndiusiiv wasUftRnsiaenndestu goALUIAA LY
NRgHuarn1seusnENUgNwi U RS o] IRERERTR
Principle and Technique of Plant Tissue Culture, Principle and technique of plant tissue culture; | WARUN
Application in Technique of Plant Tissue Culture in Plant | application in technique of plant tissue culture in plant
Research, Plant Micropropagation, Phytopathological Research, | research;  plant  micropropagation,  phytopathological
Plant Improvement, Secondary Metabolite Production and | research, plant improvement, secondary metabolite
Germplasm Conservation, Laboratory Exercise production and germplasm conservation and practical
experiment relevant with cortical contents
53 4033514 mswnziReaiaideldinenlfiuseiu 3(2-2-5) | 99915187391

(Tissue Culture of Ornamental Plant)
UsziRrasnisinzideailotony Janaunsaliiugiui
Talunismngzideniedany duUsenouv991n1s WMALANS
& A & & & oA v v )
wzlagadadany Junsunismizaswidadelinanliduseau
nséhevanldnenlivszavaddunszans wasujuRnisiiaenndes

Aulllomnges

vl ilomay
U adey
d1U1906 9
YoALUIAATY

ATSW A U

0ST
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nangnsuTuUge w.e. 2564

fanusulgy

Waguwlas

History of plant tissue culture; basic equipment for
plant tissue culture; media composition; plant tissue culture
techniques; procedure of tissue culture of ornamental plant;
transplantation of ornamental plant into potting media and

practical experiment relevant with cortical contents

54

4033515 walulagdanmnunmsldusslosdannnineins
YN 3(2-2-5)
(Biotechnology in Utilization of Biological Resource)
JundideaSeuandou: 4033511 waluladTanawm
NTNYINTTININ 5&@L%§@ﬁ§ﬂﬂﬂﬂﬁiLﬂHﬁi LazNa

naelaaNgnaImnIsUNISNYRT NsEUIUNITmAlUlagTININg

Aeades nislémaluladdinnlunislduseleviannineans

Fanm uagnsfiuyarivesTagmdefiananisinuns el

Uszgndldludusne warUftinmsfiaonadosiuidommngud
Biological resource; agriculture waste and by-

product from agro-industry; related biotechnology process;

biotechnology for utilization natural resource and value
added of agriculture waste for application in varies fields and

practical experiment relevant with cortical contents

TNN15197%7
iyl fiapa1u
U ade
A1U1906 D
YOALUIAALY
NIITW @l U
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55 4033516 walulag¥nwiunisasadmszilsaludagiu | 9avis1e391
3(2-2-5) vl WleAay
(Biotechnology in Diagnosis) YU dade
JundideaSeuandou: 4033511 waluladTaniwm AU A0
ANUANNY ANUEIAYUOLNALULABTININNNAITUNE | BaaLuIAnTY
unumvasmalulagBinmlumnsialinseiauvgvedsainse | n 15 W w U1
wazlsalifnse walulagnissne wazmstesiunmsunsnszanelse | wansdiue
Tty uesiiRmaiaenadesiuiiovmey
Definition, importance of medical biotechnology;
the role of medical biotechnology to analysis cause of
infectious disease and non-infectious disease; treatment
technology and prevention of spread at present and
practical experiment relevant with cortical contents
A nUszaumsalivndw/annafnen
56 | 4031901 m3guEnUsEaUNITAIIBTINY2IINEN 1(90) | 4034802 nsEURNUSTAUNITAIIVITNNINIAIEASTINTIN | USUTHEI
(Pre-Field Experiences in Biology) 1(90) USuTadan
FudidesFoumnnou: lid (Pre-Field Experiences in Biological Science) UsumAasuiy

n1se3euAUNTaNveiSey neueeninyUszaunisal

FuTnn19313ne1 Tuaun1ssSusdanuaziazlaniavainisusenau

Y

Y]

918 n1swWaudieuliiaiug vinve wand usegdla uay

U Y

ANSASYUANUNSDUVDIUNAN®T TUAIUNITWAIUN

@

WNWENIFIUNITAATIAIIENR AITA LALAIYIBINGY TINBENIA
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AudnuazmnzauiUinn Inemsnssiluaamunisairiesuuuy | UiRnnsiiAsatesiuinemansdinm saudenisldeiosiio |a o u & 1 u

' weyainenmans nellszoznanlidesndn 90 alue Undnw | Aneiarans

Faungrtesiun1sseuilynimediuiiinemiadululseanu
q

AENTIY LadEnan1suAdgmlaedsnismisineaaans dnnisly

YNFUDINUADAULNTIUNT

I 1N hay

m%aﬁaLﬂ%ﬁmmqqmammw LAZNITIATIBYIAUAIN TIUD Preparation of students not less than 90 hours | tMungauiy
miﬁﬂmaﬂméﬁuqmamﬂiiu about the personality, The knowledge in Quality assurance | @a1un15al
Preparation students to Pre-Field Experiences in | system for industrial plants, the analytical thinking, digital, ﬂ%qﬁu
Biology and Technology in terms of perceived characteristics | English skills, Biological science laboratory experimental skills
and the prospect of occupation. Development of the attendees | and advance instruments in this field; Presentation to the
with the knowledge; skills, attitudes, motivation, and features | committees
those are appropriate to the profession. The action in situations
or patterns associated with learning problems in biology science
and technology in the industry. The practice of solving
problems by scientific methods. Training in the use of industrial
machinery. Chemical processing equipment and analysis of
quality includes the study of the industry
57 | 4031902 n3gNAWNIANED 1(90) | 4034803 iA3EUAUNAANEN 1(90) | USusviain

(Pre-Cooperative Education)

MANNITWATWLIAANINUANAIAN YT NTEUIUNITUAY
Tunauvesaniany seilgudededuiifedtuaniadne AU

1%

nugukazmaialunisadasnisifenaniuusenounis 019 leu

(Pre-Cooperative Education)

wanMsuaziAnigInuariafnY nsEuIUNITUaY
JuppuvatannaAnw seilsudedsduimneiiuaniafnuw anus

¥

nuguskazinalialunsainsnisidenaniuysenaunis BTy

eql
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Wasuuag
IANUBATIATIIURA N THUN YR mm%ﬁugmLLazﬁﬂmﬁf\‘hLﬂu INNIYATATIIURAL NTHUN YR mmﬁﬁugmuazﬁﬂmﬁ
dusumsiuuiuRnuluaaiuuszneums ssuvuimsnugunnly | Sndudmsunisluujifanuluaaiudszneuns ssuuuimsau
an1uUsznaUN1s wAlaAn15UEUelATIUNEONA ULaE NS Y ﬂmﬂﬁWIuﬁﬂﬂuUiSﬂQUﬂﬂiLﬂﬂﬁﬂﬂﬂiﬁﬂﬁuaiﬂ?Nﬁu%%aNaﬂﬁu
FIYNUIYING NITHAUIYATNAIN FTUTITUKALITITIVITUIVITIN | kazN1SWEUIIEIUIVING ATHAUIYATNAIN FT8TTTULAL
rousenlulftRnuiianiulsznauns assenusTivIntousenlulfiRnuiianiulsznauns
Principle, concept, process and steps of Cooperative Principle concept; process and steps of
Education; relevant rules and regulation of Cooperative | cooperative education; relevant rules and regulation of
Education; basic knowledge and techniques in job application; | cooperative education; basic knowledge and techniques in
workplace selection; method of writing application letter; job | job application; workplace selection; method of writing
interview; basic knowledge and skills needed for working in | application letter; job interview; basic knowledge and skills
workplace; quality management system; project or product | needed for working in workplace; quality management
presentation techniques; academic report writing; personality | system; project or product presentation techniques;
development; ethic and code of conduct in profession before | academic report writing; personality development; ethic and
practicing in workplace. code of conduct in profession before practicing in workplace
58 | 4032903 HnUszaunsalIvITNIINGN 6(540) | 4034804 HnUszaUNITAIIVIINNIINGIANENTTININ 6(540) | YU
(Field Experiences in Biology) (Field Experiences in Biological Science) U¥udioim
JvrfidesSeunnniou: 4031901 wlsafinUszaunisal JefideeSeuninou: 4034802 w3eafin UFuA1asue
V1IN Us2aun15aliv1InNIaINeAEn TN 1639 el

Tin1swsSeutnwasinlidsinia 540 21u9 Tuanu

Usznaunismduveaanasy nsanuleuvesssimuizaululses

43

Trdnswseutnwazinlusdinin 540 97009 Tuaau

Uszneunsiiluvesenyy vieniisauvesssimuizauluizes

A0AARBINU

ANSLSYUNIS
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Aeafunusudyine Aeafunusnuinermansdanm aoUMIU
Prepare training and train not less than 540 hours in Prepare training and train not less than 540 hours | ANY1AERNS

the establishment of a private or government involving biology.

in the establishment of a private or government involving

I 1N hay

biological science N HEELFET
anlunisal
TJagtu
59 | 4032904 @wnnafnen 6 wunefin | 4034805 &@uNaANY 6 wilein | USusieivn

(Cooperative Education)

FurdideaSeuandou: 4031902 wisuaviafne

nsufuinuluaniudsznaunsegnadissuulitesnii 16
dUua9i Tngnisdalidnisiseuluaniuusznaunissaniunisin b
hAnwldufiRnusiimeldnsmuauguaresornsdfivinwiuas
an1ulsznaunis Tnsianuianiangud wasnaufomdldan
nsanwrluldluantunisalassludnvazndnaudangi e @aanu
Usznaunsiisianusiudiendunnis (MOU) funminends

Systematic practice in workplace not less than 16
weeks by studying in cooperation with business organization;
supervised will be given by mentor and workplace; theory and
practice are applied in real situation as temporary employee at

MOU workplace.

(Cooperative Education)

FurdideaSuandou: 4034803 wissuaviiafne

myudRauluanulseneumseselissuulivesniy
16 dUnnt TnemsialidmsiseulugaulsznoumssinAunsdain
thAnwldufoRnuaienelinismunuguavesenansdiiuinuuas
anuUszneuns Tneteudieneangul] uazniaufoRidan
msfnlUldluaounisalssdudnuaeniinautingma o o
Uszneumsiidanusiuiionisiznns (MOU) fuumiivends

Systematic practice in workplace not less than
16 weeks by study in cooperation with business organization;
supervised will be given by mentor and workplace; theory
and practice are applied in real situation as temporary

employee at MOU workplace.

Gql
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seivfidnean Jvuny
60 | 4011303 Wandaly 3(3-0-6) Fnoanain
(General Physics) wﬁﬂqmlﬁaiﬁ
ndnnanaidnduasnnsuszgng omnseunquitate Wugauiu
NaNarEns N1sduLayAAY gauvnadlansvolna auruliln gRalyuaY
awnuulman uas desuwazidndanlvl 401un15 0
Principles of physics and applications ; the subject covers {]ﬁ]agﬁ'u
topics in mechanics, oscillations and waves, thermodynamics, fluids,
electric field, magnetic fields, lisht, sound and modern physics
61 | 4011605 UfTANMENIY 1(0-2-1) Anaanain
(General Physics Laboratory) ‘Vié’ﬂqmlﬁ'aﬁlﬁ
Fwriidesdeusndou: Ll WNITAUAY
UFTRNM et namand msduuazadu gamarans gRAdyuAY
yoila auulviin auuunivdn was desuazfdndeal an1un1sal
Laboratory practices involving mechanics, oscillations {]afqﬁu
and waves, thermodynamics, fluids, electric field, magnetic
fields, light, sound and modern physics
62 | 4091201 uAaQad 1 3(3-0-6) EERERR
(Calculus 1) Mé’ﬂqml,ﬁaiﬁ

wnkae gy llauarainusiaiosvesilandu synusves

VAUITANAU
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Waguwlas

Handuuaznisussand Usiusuasnisussynd

gRalguaY

Set and Function, Limits and Continuity, Derivatives gan1unsal
and Application, Integration and Application Uaqdu
63 | 4091202 uAAANH 2 3(3-0-6) fAnaenann
(Calculus 2) véngnsiitely
3wwﬁﬁaaﬁaum1ﬁau:4o91201uﬂagéh 1 WMUIzAaUNUY
wAlAN1IVIUIILS Teandunanediuds liauazainuse gratulay
esesilsddunarsduls oyiiuddos Sdulazounsy oynsuoius an1un1sal
Techniques of Integration, Multiple-variable Function, ‘f]i}i}ﬁu
Limits and Continuity Multiple-variable Functions, Partial
Derivative, Sequence and Series, Infinite Series
s13vdidinean Fvnentedu
64 | 4031202 NYINIAANEASLAZEIIING1VDIERN 3(2-2-5) Fnoonann
(Animal Anatomy and Physiology) MﬁﬂgﬂiLﬁ@Iﬁ
FwriideaFeusndou: lafl WNE AU

svuuiiloifevesdninsadyiulnvedasadeinenie

waznthitveslasiadiennag naesisanalustanievesdn szuusieg
Tusnenevesderiazunufoaniseunidomiingn

Functions of Animal Tissues, Growth and Development of

Body Structure in Animals, Homeostasis, Organ System in Animals

gRAdyuAY
goruniyal

Uaguiu

AN
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and Laboratory
65 | 4031301 HLAInen 3(3-0-6) fnoanan
(Ecology) vdngmsiilelyt
FefidesSeuuinou: Tuf WUE AU Y
mmﬁlﬁaqﬁumaﬁnﬁ%m 193050095 Yadednna gaasoLay
¥iln Uszwns denudsdiidin madsundasunud uafiy nseysny 401un15 0
nMsdanaineInssssuvAnardunndey warnmsussdunanseny Uaqu
Aandon
Fundamental of Ecology  Biogeochemical Cycle,
Limiting Factors, Species, Population, Community, Ecological
Succession, Pollution, Conservation Management of Natural
Resource and Environmental Impact Assessment
66 | 4031302 UfUANTELIAIMNEN 1(0-2-1) ANBBNINN
(Ecology Laboratory) wﬁﬂqmiLﬁaiﬁ
FuriideaSeuunou: Tuid WNIZANAY

nsfnuInIaUfURIR T usEULTAInednsee
sfaiiindnweenyfiRnisusnaniuil itednuanimee a1y
537U

Study of Ecological Laboratory and Field Trip for
Study Natural Ecological

gAaleuay
da01un15al

Uaguiu
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67 | 4031402 FINY1VDLYAR 3(3-0-6) Fnoonann
(Cell Biology) wngmsiiielst
JvridesFeunnou: lafl WUNEEUNU
Snuazdrdyvoneaduinniieg lassadng nindisaude GERETNE
nszvumaasuulasiiniunelugadsedulinana anstugnssy d401UNn150
luas nsdaunseilusiuLaznIsuanieanvedby Uagtiu
The Important of cells Type, Structure, Function and
Dynamic Processes in Cell Molecular Level, Genetic Material in
Cells, Protein Translation and Gene Expression
68 | 4031403 UfHuRn1sTIIMEIvVaRRE 1(0-2-1) fAneonann
(Cell Biology Laboratory) nangnsiitali
Jvriideaeundau: lafl WNE AU
UitRnsiRersumadaiuguildlunisdnvieaduas GERETNE
ansnugnssuluas an1un1sal
Basic Techniques in Laboratory for Cell Study and Uaguiu
Genetic Material
69 | 4031404 Wugeans 3(3-0-6) Anoenann
(Genetics) véngasiitely
Jvriideseusndau: T WNIZAUAY

9

WUFAANTUDUUUAR MTIATIBINARNT NITWULLAE

gAaleuaY
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wazIINTAIN a1TUTNTTU N15ARATIE NsLUaTHE WugNITUTEAY da01un1sol
luana Tandu MvieuYessy uFIMmNssy fusmansussyns Taqtu
Mendelian Genetic, Pedegree Analysis, Cell Division
and Life Cycle, Genetic Material, Transcription, Translation,
Molecular Genetic, Mutation, Function of Gene, Genetic
Engineering, Population Genetic
70 | 4031405 U{UANIRUGAERS 1(0-2-1) AnooNnaIn
(Genetics Laboratory) wé’ﬂqmﬂﬁ'ﬂﬁ
FwrfideaFeunnou: Ll WNITAUAY
nsnaaeslfiAnisiiaenndesiuseiviugmans gRaeunasy
Experiment relevant to Genetics subject dorunisal
Uaguiu
71 | 4032004 AMWIDNHEEINTUTIINYN 1 2(2-0-4) fnoanann
(English for Biology 1) wé’ﬂqmﬂﬁﬂﬁ
JwriideaFeundau: lafl WNE AU

o

SeUIAANINIEINeT RNeuunaun1elving iln
Feuunanudue mMeTine

Learning about Terminology in Biology, Practice to
Reading Biology Topic, Practice to Writing Short Essay in Biology
Topic

gAaleuay
da01un15al

Uaguiu
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72 | 4032005 AWBINGEAINSUTIINGN 2 2(2-0-4) finaanann
(English for Biology 2) wﬁﬂqmlﬁﬂﬁ
JunfidaaSeunnnou: 4032004 aedingednsy WM auny
381 1 GERETNE
Hnyinwen1301UA1TIMN9TINGT LAz UNAIINIINIITAT d0uni1sol
ansuszmaluiidonisiiineiiaula Andeuundage uagiaue Uaqdu
winduSeuld
Practice to Reading Biology Text Books and
International Journal on Interesting in Biology Topics, Practice
Abstract Writing and Presentation
73 | 4032102 NEINAAEASHAZAITINGI1VDINY 3(2-2-5) fnoanain
(Plant Anatomy and Physiology) vangnsiiteli
FwriidesSeusndou: Tl WNITAUAY

waddiv sUidnvurrenad wasidelbouinsingg
Tassasengluresfigdimuinis nsusannsasadlussyzage
geamsasaiivln nswaulaseadne anudidyveaiede udas
iln warwiiivedaseadreinegluite auduiussewinsfinuazd
519ITHYUALNITANGES NTFNATIERAIBUAT wazunUJURNS
paniemiing s

Plant Cells, Character of Cells and Type of Tissues,

gRAdyuAY
dorunisal

Uaguiu
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Internal Structure of Plant, Evolution, Differentiation of Cell in
each Stage of Plant Growth, Structure Development, Importance
of each Tissue Type and Functional of Plant Structure,
Relationship between Plant and Laboratory
74 | 4033007 eynsuAsTuvesAEiTin 3(2-2-5) fneenann
(Taxonomy of Living Things) Mﬁﬂqmtﬁﬂﬁ
Juriideaeusndou: L NI ANAY
nEnnuTnITRsuundsitin n1stsdouasnisasy GERETGE
391%n nsadeguisiu YsziAnazanuduiusniaiauinig d401Un15 0
dnuaugn1sdugiuingt wmadalumafukaginuifeiededdin Uaqdu
UURNsuazNIsANwILeNan L
Principle of classification, Nomenclature, Identification,
Dichotomous key, History and Relationship with Evolution,
Morphology, Specimens Collection Technique, Laboratory and
Field Trip
75 | 4033008  AMaVAINYANETNeTINTHYRLETTIn 2(1-2-3) fnoanain
(Biodiversity of Living Things) Mé’ﬂqmlﬁaiﬁ
Jwriidasdeusndeu: 4031301 fiAine WNZANAU

NINVDIAIUNAINNAIENNTININ AIURAINNANYYD

9 9

yipug MugnssuuazdnAmive awmnvesnsgadenluvainany

gRaleuaY

da01unsal
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nsdanmuazuudlinlusuian n1seusnduaznistdusslevives Yagliu
ANUVAINVANENNTIN UL IBY BUAYY1IPIYANUNAINNATY
3T mMUesANiiTin warufiRmsfiaenndosiuidemn
Principles of Biodiversity, Genetic, Species and
Ecological Diversities, Causes of The Biodiversity Loss and Future
Prospect, Sustainable Conservation and  Utilization of
Biodiversity, Convention of Conservative Diversity —of Living
Things and Laboratory
76 | 4033414 FIUINTT 3(3-0-6) fimpanain
(Evolution) véngmsiitelof
Jwriideaeundau: lufl WNIE AU

£ L3 sa

UsgiRnsitmuinisvesdadidin wlusimivesniiu
vaNgILALERINTANNTEUIUNTTIAIINT MaAnAadTinydelnal
wazhnuniisuld n1snateus n1susudnasiTmuinissiy
Tiwun1shazyIeIan Nugeansuseins

Evolution History of Life, Darwinian Concepts,
Evidence for Evolutionary Process, Speciation and Phylogenetic
Tree, Mutation, Adaptation and Carvugent Evolution, Evolution

Tree and Timeline, Genetic Population

gRaleuay
da01un15al

Uaguiu
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77 | 4033801 &uNUIMINYIINGI 1 1(0-2-1) finoeanain
(Seminar in Biology 1) wﬁﬂqmlﬁﬂﬁ
JufideaSeusnnou: Tl Wazaunu
dumitesinAdefiaulaaininsarsnuideniilne 7 GERETNE
Aendestunednudnine wieanuniiiendes traueranugialin gorunival
wWameudeguiausieny Tagu
Search The Interest Topic from Recent Scientific Thai-
journal Articles related to Biology or Related. Oral Presentation
and Report
78 | 4033802 AUNUIMINYIINEN 2 1(0-2-1) fnoanain
(Seminar in Biology 2) ‘Vié’ﬂqmlﬁﬂﬁ
FufideiSeuannou: 4033801 duuumnedainel 1 WMUITENAU

dumihdenuAdefiaulannsasnuitenundngy 7
Aendestunednudnine wieauniiiendes trausnanuselin
wWamSeudaguidusenuy

Search The Interest Topic from Recent Scientific
International-journal Articles related to Biology or Related. Oral

Presentation and Report

gRAdyuAY
gn1unival

Uaguiu

122



i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiiusulgy
Wasuulas
sedmiisnean Svnendon
79 | 4031401 WuUSANEATUAZITMUING 3(2-2-5) Aneanann
(Genetic and Evolution) wﬁﬂqmlﬁﬂﬁ
Jundideedeuunnou: lid MUz AN

Fnwardiamns anudeleswesdinuagiusnisy ng
%aﬂunumaIﬂidﬁ%ﬂduagmﬁwﬁmaaniﬁmqﬂiiu Madsunlatuas
N13E18NATNYULNNRUTNTIN NALAZNITAMUAINA ANUFURUS
yoafiugmansiunsAneitauin1svesdeddin nouiiiauins
ALMRTDINISIANTIAILINTT YaNFIUNTINeNLuanakasTIANves
nsafiinadn mMainalddlnil sUwuuvesaedimuinis fugmans
Wewuivdundeulufindsysriu

Life and Evolution, Continuity of Life and Genetic
Material, Mendel’s Principles, Structure and Function of Genetic
Material, Tructic Shift and Genetic Heredity, Sex and Sex
Determination, Relation between Genetic Material and Life
Evolution, Evolution Theory, Cause of Evolution, Evidence in
Molecular Biology and Biochemistry of Nucleic Acids, New
Species, Evolution Pattern, Principle Genetics and Daily

Environment

gRalyuaY
dorunisal

Uaqdu
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80 | 4033206 Mg)INeN 3(2-2-5) fineanann
(Entomology) vdngmsiilelyt
FuriideaFeunnou: laid WUNEEUNU
AusAugIuN19TIne1v0uNas n1einAAans GERETNE
duguInegn a353Ne7 2933330 NTAEUNUGRALNITLATYVDILUAY an1un1sal
TIAINET BUNTUITIUVVBIUUAS TPUUDTEITA1N vaskuas N3y Taqdu
Uszloviannuuas
Fundamental of Entomology, Anatomy, Morphology,
Physiology, Life Cycle, Reproduction and Development of
Insects, Ecology and Taxonomy of Insects, Organ System of
Insects and Utilization of Insects, Laboratory and Field Trip
81 | 4033207 &vIne 3(2-2-5) fmoanain
(Malacology) mﬁﬂqmﬂﬁﬂﬁ
FwriideaFeunnou: L WNITAUAY

[

AMUFNUFIUNTIINGIV0WBAFAN N1eTn1ArIanS

19

dougwinen a339ne1 2995930 N1SFURUGLALNITIRS VeI BAdAn
Warnegn aunsuIsIUYeeadan UL IIEa1 vasueadan N3
Ifseloviannueadan

Fundamental of Malacology, Anatomy, Morphology,

Physiology, Life Cycle, Reproduction and Development of

gAaleuay
gaa1unisal
UaqUu wazly
dn150anns
SEUNITADU

lundngnsia
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Mollusks, Ecology and Taxonomy of Mollusks, Organ System of
Mollusks and Utilization of Mollusks, Laboratory and Field Trip
82 | 4033208 "“mmé'mfil,gmgné"wﬁﬁuu 3(2-2-5) fnoanain
(Mammalogy) mé’ﬂqmﬂﬁﬂﬁ
FundideaSeuandou: Tl WNNEENAU
Tnssada uasmiifivesefonzudarszuuvesdniidosgn gaadouasy
AUl ALEAKazITHLINIG WYRANTIN TN TAInel  waznis dn1unisal
Suundniidesgnaaeuy fnsAnwuenaniud Tty
Structural and  Functional  Characteristics  of
Mammalian, Origin, Evolution, Behavior, Biology, Ecology and
Classification, Field Trip required
83 | 4031501 QayIINEN 3(2-2-5) Anaenann
(Microbiology) mﬁﬂqmﬂﬁﬂﬁ
Furdigeadouandou: lid WNNEENAY

arudidoswiunisgadiinet lassadsveead dugiu
Ny @35INYT DUNTUITIU NITHUNUGHALNITIATYVDIRAUNTE
unuImvesgAundslui fu oiniauazenns nsdszgndldluids
NSINYAT BIMITWAZNITUNNE

Basic of Microbiology. Cell Structure, Morphology,
Physiology, ~Taxonomy, Reproduction and Growth of

gAaleuay
an1unsal

Uaguiu

L91



i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiiusulgy
Wasuuag
Microorganisms. The Roles of Microbial in Water, Soil, Air and
Food. The Applications of Microbial in Agriculture, Food and
Medicine.

84 | 4031602 ANNMISUUTIULAZNITAUBNDINTS 3(2-2-5) EEEIHERR
(Principles of Food Processing and Preservation) wﬁﬂqmi wiels
FuriideaFeuunou: laid WNIZANAY
auidosuieiunandasionns ydunisiAedetu gaadouasy

91T mﬁl,u'ﬂL?l&JSUENmmiLLazmiLLﬂigUmmi nswasuuasnaad gn1unival

ﬁLﬁﬂ%ﬂumm"digUmmiLLazmsauaummﬁ N190UDNBINT LU Yaguiu waglal

ATISAULAYIURNENTNTTY NTAUANANNNLAZINATFIUEMIS dn150ans
Basic Knowledge about Food Products. Microorganisms in ISHUNITADU

Food, Food Spoilage and Food Processing. Chemical Conversion in Iu%é’ﬂqm LAl

Food Processing and Food Preservation. Household and Industrial

Food Preservation. The Quality Control and Food Standard.

85 | 4031701 @1M318INEN 3(2-2-5) FRoanaIn
(Phycology) nangnsiitali
FvriidesSounnnou: laifi WNITAUAY

Anwlaseaing a353men J99nsTIn ounsuisIu unum
NTNATNYT FTWUINITVDIAININY ANFIAYVDIAININEAD

FTIndu MINUTIUTIN NMIZEBILaYNSLENETETUS N15ANY

gRalEuAY
dorunisal

Yaqu wazlyl

891
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AAFUNY in19lanis
Study of Structure; Physiology; Life Cycle; Ecological IFHUNITADU
Role; Evolution; The Importance of Algae to Other Living Thing; iuwﬁﬂqmiLau
The Collection and Sampling Algae, Culture and Isolation; Field Trip
required
86 | 4031702 UsdnInen 3(2-2-5) finoanain
(Parasitology) Mﬁhqmiuﬁaiﬁ
Jwriideseundou: Tl WNITAUAY
ﬂawmﬁﬁugﬁuﬁaaﬁuﬂiﬁmﬁwaﬂfrﬁﬁwuuﬂﬂisuw15g°hi gRalyuaY
in FugIuIve) wardiTIne1veUsdn Anuduiusiunywduavdn] daa1unisgol
MITIUTIMMAZLAUMBEIUSER M3finwininauy Yaqu wazlyl
Fundamental of Parasitology; Classification; Life gn15 a9
Cycle; Morphology and Physiology of Parasite; Relationships with IFYUNITEDU
Humans and Animals; The Collection and Sampling Parasites; iuwﬁﬂqmlﬁm
Field Trip required
87 | 4032103 Wwuarewmnsviasdu 3(2-2-5) FRoanaIn
(Plants and Local Foods) Mé’ﬂqmlﬁﬂﬁ
FwrfigeaFeunnou: Ll WNITAUAY

Anw¥iinevesiivdn Nundedluviashiu diuntundss

913 assnAnneen Qiidyalunisliusslevianiiviediuunuss

gAAlgULAY

da01unsal

691
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nangnsuTuUge w.e. 2564

fanusulgy

Waguwlas

=~ = «:4'
21917 UNITIANYIUDNFDTUN

Yaqu waslyl

Biology of Vegetable, Local Plant, The Part of Plant 10151 0aN"3
for Cook, Properties of Medicinal Plant, Indigenous Knowledge SYUNITABY
of Local Plants for make a Dish, Field Trip. Iuwﬁﬂqmlﬁu

88 | 4032203 dndlaifinszandumas 3(2-2-5) AMoenann

(Invertebrate Zoology) Mé’ﬂqmilﬁa&lﬁ

FuriideaFeuunou: laid WNEAUAUY

ngdniamans a3sinegl daing) dugiuineiuas gRalyuaY
aunsuIsuvesdniliinseandunds YjRnsuaznisAnyiuen d401Un15 0
a01uil Yaqu wazlyl

Anatomical and Physiological Study of Invertebrate 101510013
Animals, Ecology and Morphology and Taxonomy of IFUUNITADU
Invertebrate Animals, Laboratory and Field Trip iuwﬁﬂqmlﬁm

89 | 4032204 dnidinszandumnas 3(2-2-5) AMoenain

(Vertebrate Zoology) ‘Vié’ﬂqmlﬁﬂﬁ

FuriideaFeunnou: laid WNE AU

[

JUT9 a35Inen dnaingr msdangudniiinsegndunda
ANudTuslud TN sLazneinIamansilseuisuvasdn il
nszanduva UHURNT uagn1sAnwiuenaniui

Morphology, Physiology, Ecology, Classification of

gRalEuAY
an1un1sol
Yaqu wazlyl

1n19:00n19
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i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiiusulgy
\Wasuulas

Vertebrate, The Relation to evolution and Comparative BSYUNITABY
Anatomy of Vertebrates Laboratory and Field Trip required iuwﬁﬂqmiLau

90 | 4032205 Un#men 3(2-2-5) Fnoandann
(Ornithology) mé’ﬂqmﬂﬁﬂﬁ
FvrfideaFeunnou: 1l WNITAUAY

Waunns Inssadanazminiivesofeizusagszuues gratolay

un F7Inen Gurinegr wgingsy NsIAmNenY karANUENTUSYes dn1unisal
unfudswanden finsfnwiuenaniui UaqUu uavly
Evolution, Structural and Functional Characteristics An15UAN1g

of Birds, Biology, Ecology, Behavior, Classification and Interaction BSYUNITABY
between Birds and Environment Field Trip required Twa"ﬂqm@m

91 | 4032304 dAvadInenldl 3(2-2-5) Fnoonann
(Forest Ecology) méhqmivﬁaiﬁ
FwriideaFeunnou: L WNITAUAY

s | a ada o o

ANUduUSIEni@iliFindudwindey dauiivuay
dnwazdanuiiy Jadedunndon nsguiegieiiy melinsevidsa
Wy wadnsvesdinuiiy N1snsrAevesdinuily druivaquauly
Uszimndlne UfURnswaznsnwininauu

Life and Environmental Relationship, Plant

Community and Characteristic, Environmental Factor, Vegetation

gAaleuay
gaa1unisal
UaqUu wazly
dn150anns
SHUNITADU

lundngnsiau

1.7



i nangasuTuuge w.a. 2559 nangnsuTuUge w.e. 2564 feiiusulgy
Wasuuag
Sampling, Plant Community Analysis, Dynamics and Distribution,
Vegetation cover in Thailand, Laboratory and Field Trip required
92 | 4032408 WugAEATEA 3(2-2-5) AnoONaIN
(Animal Genetics) wé’ﬂqmﬂﬁ'ﬂﬁ
FvrfideeSeuninou: luifl WUE AU Y
wﬁﬂﬁugquWQWuqﬂwamﬁfvmdwawamﬁﬂwmzwwa gratolay
WugnIsudnd lsanaiugnssu uasmsussgndmadaniaiiugnssulu danluniyel
nsUSuUTeiugdnd UaqUu uavly
Fundamental of Genetics, Animal Genetic Heredity, An15UAN1g
Genetic Disease and Application of Genetic Techniques in IFUUNITADU
Animal Breeding Twa"ﬂzjm@m
93 | 4032504 WugAEATIAUNTY 3(2-2-5) AMoenain
(Microbial Genetics) wﬁﬂqmiLﬁaiﬁ
JvriidesSeuninou: laifi WUE AU Y

Tnssafranaznihiivesiiduiolugdunid nnsdreven
Snwurmaiugnssulunuaiife Taa Wesn msmugunisuanseon
¥998u NMInanesiug siaveanisnaewug n1stenusuAiduLed
Fevne Wuglenssukasnsussens

Structure and Functions of DNA in Microorganisms.

Genetic Information Transfer in Bacteria, Virus and Fungi. Control

gAaleuay
gaa1unisal
UaqUu wazly
dn150anns
SHUNITADU

lundngnsiau
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Wasuuag
of Gene Expression, Mutation, Type of Mutation. Repairing of
Damaged DNA. Genetic Engineering and Applications.

94 | 4032505 QaYIMYIMINIINEAT 3(2-2-5) fnoanan
(Agricultural Microbiology) wé’ﬂqmﬂﬁ'ﬂﬁ
JuriidesSounnnou: laidl WUE AU Y
ANuAAT UnUMUarAansuvesdunianifeteaiy gratolay

MsNwAT InInsvesasiufu yaunIdnalsaiia n1sAIuaANlsANYNg da01un15 ol
$93% n1nidunisluldiefiunandanienisinens n1sudnte UaqUu uavly
FININ NUFIAINTTUVBIRAUNITINWNTNEAT 115 0AN13
Importance, Roles and Activities of Microorganisms in FYUNITADY
Agricultural  Aspects. Biogeochemical Cycle in Soil. Plant Twa"ﬂqm@m
Pathogens. Biological Control. The Use of Microorganisms for
Increased Agricultural Products. Bio-fertilizer Process. Genetic
Engineering of Microorganisms in Agriculture.
95 | 4032603 walulagyin1nvasgdaunid 3(2-2-5) Anaanain
(Microbial Biotechnology) ‘Vié’ﬂqmlﬁ'aﬁlﬁ
JufidesSeuninou: Tufi WU AU Y

a 6 a

walula8¥inniuadunsd RdunIdnddgnig

<

a

walulag@inm nsussyndldinalulad@rininnisgfunidiie

PRAMNTIN NTUNNY NSINuATLAEIINGBY

gRalEuAY
dorunisal

Yaqu wazlyl
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\Wasuulas
Microbial in Biotechnology. The Important Microbial gn15.0anns
in Biotechnology. The Applications of Microbial Biotechnology IFUUNITADU
for Industry, Medicine, Agriculture and Environment. iuwﬁﬂqmiLau
96 | 4033010 Ffaruaznisvioadien 3(2-2-5) fimoanain
(Biome and Tourism) wé’ﬂqmﬂﬁ'ﬂﬁ
FuriideaFeuunou: laid WNEAUAUY
nstnnglansssusd nsddnuiuvasisafiomis gratulay
559UIR GNENUWIINR AnwianimsssunAnidelesiuivine was an1un1sal
flogonduvesdaldin msUufvesdsliTinlidfuannundon Y90y wagll
sssuvAva naosnandsla WiAnguy3 fmsfnwuenaniud dn150ans
The World of Nature, Trip in Natural Attractions, BSYUNITABY
National Parks, The Natural Resources That are Associated with The Iu%é’ﬂgmﬁm
Study in Biology, Habitat of Living Things, Environmental Adaptation
of Life, The Natural Therapies, Mind and Aesthetic, Field Trip
97 | 4033011 ¥ IMYINTLI3Y 3(2-2-5) Fnoanann
(Developmental Biology) ‘Vié’ﬂqmlﬁ'aﬁlﬁ
SwrfigeaFeunnou: L WNITAUAY

N33y vewaaseAauluana NIsUIUNITATINYAE

Y

duiug nsufausvesisuardninssuiunisasaiivlnveiivuay

s

dn7 HavpIgasluuLaEILINAaNADNITIAS Y UBINTLAE R 3

gRalEuAY
dorunisal

Yaqu wazlyl
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UfuRn1snsasyuesivuazdnd 1n15:0aNn"9g
Development of Cell at Molecular Level, IFUUNITADU
Gametogenesis, Fertilization, Development of Plants and Animals, iuwﬁﬂqmiLau
Hormonal and Environmental Effects on Development of Plants
and Animals, Laboratory of Plants and Animals Development
98 | 4033012 Lileidainen 3(2-2-5) Faoonann
(Histology) nangnsiiteli
FufideaSeuninou: Tuf SRR ET EIE AT
mmiﬁugmlﬁmﬁu deifedng vinveamadianisinseu gRalyuaY
dedoifield@nudendosganssmi ieeyfia Weidoireaiy aa1un1sal
dodendunie eibousyam waziluysannislunisdanisiseu Ty uaglyl
nsaeula in1sanng
Introduction to animal tissue; The Technique of BSYUNITABY
tissue preparation for Microscopic Study; Epithelium Tissue; iuwﬁﬂqmlﬁm
Connective Tissue; Muscular Tissue; Nervous Tissue; and
Integrated application to learning and teaching practice
99 | 4033106 nsEITRLAnAUTIUTIIWUSRYluTesiy  3(2-2-5) Anaenain
(Survey and Collection of Local Plants) Méjﬂqmilﬁﬂﬁ
JwriideeSeunnou: luifl N ETRETFIE AT

wanvesialuviadiu Anwisiauaznisunsnszatenugues

gAaleuaY

GL1
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Wasuuag
iy vaninaeinIsdndmuniia N13d1399uaN1SAUTIUTIIRUGAY Y da01un1sol
Vg QﬁﬂfgmwﬁﬁrﬁﬂuIUﬂWiiﬁﬂisiﬂﬁﬁaﬂﬂﬁ%gtMmJuﬁﬂqq A YaqUu wazhl
Beulosseninennuvainvansvessiugiuiuanumainnalenis 1n190an13
Fausssu wumneniseydnduagnislinimensiviolifnainy SEUNITADY
vannvanevesueg1edsby lundnansiay
Principles of Local Plant, Plant Species and
Distribution, Classification and Collection of Local Plant,
Indigenous Knowledge of Local Plants for Several Benefits,
Correlation between Plant Diversity and Cultural Diversity,
Sustainable Conservation and Utilization of Plant.
100 | 4033209  m1sdTRNAziUTIUTIIWUSARTluiasiy  3(2-2-5) Anaanain
(Survey and Collection of Local Animals) ‘Vié’ﬂqmlﬁ'aﬁlﬁ
FvriidesSeuninou: laifi WUE AU Y

T wesderiviestiu medmaueymafununaniuddn
Viosiu Qﬁ{]auJiyﬂﬁuuﬂmlumﬂﬁ’fﬂsﬂwﬁmﬂé’mi Foulosfua
vanviaNeMeIANETIY UumnenmseysnuiimsAnwuenan il

Biology of Local Animals, Sample Collection of Local
Animals, Wisdom for Animal Utilizations related with Thai

Traditions Diversity, Conservation and Field Trip

gRAdyuAY
gaa1unisal
Yaqtu wazlyl
dn150anns
SEUNITADU

lundnansiay

9.1
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101 | 4033210 HuInan 3(2-2-5) fimoanain
(Ichthyology) wéhqmiyﬁaiﬁ
FuriideaFeunnou: laid WUNEEUNU
AN ugIuN19Tainenvestal n1einiaeans GERETNE
dugIUINeT a353981 2935330 N1TAUNUSLATNITATYVBIUA" an1un1sal
1nAIng aynsuIsIuveIlalseuveietzdieg vasdan nsld Yaqu wazlyl
Uselewtiannuan Anwiuenaniud 1n1sanng
Fundamental of Fishes, Anatomy, Morphology, BSYUNITABY
Physiology, Life Cycle, Reproduction and Development of Iuwﬁﬂqmlﬁu

Fishes, Ecology and Taxonomy of Fishes, Organ System of Fishes

and Utilization of Fishes, Laboratory and Field Trip

102 | 4033212 msafIWdn 3(2-2-5) fnaonann
(Animals Stuffing) véngnsiitely
FwriideaFeunnou: L WNITAUAY

wanmsadnd@ndilesiu nmsadmdndlaiinszgndunds
wazmsaindnilinszgndundsiinsfinuuenaniui
Basic of Animals Stuffing, Invertebrate and Vertebrate

Animals Stuffing and Field Trip

gAaleuay
gaa1unisal
UaqUu wazly
dn150anns
SEUNITADU

lundngnsia
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103 | 4033213 wuaalosdu 3(2-2-5) fnoanann

(Basic of Insects) wﬁﬂqmlﬁﬂﬁ
Fundidesdeunnnou: lid Widgauiu
wﬁﬂﬂﬂiuazﬂaﬂmilﬁaaﬁuumaQLﬁaqﬁﬁgIaﬂmaauuaq gAalonay

anuvanuiavosuas nsaduuas Snnsdnwiuenaanud gan1unnsal
Principal and Introduction of Insects, World of Yaqu wazlyl

Insects, Diversity of Insects, Insects Stuffing and Field Trip gn15 00N
SEUNITADU

lundnansiay

104 | 4033305 F2InguvanIa 3(2-2-5) fnoanain

(Freshwater Biology) ‘Vié’ﬂqmlﬁﬂﬁ
ufidesFousnnou: Lid WML EUA Y

AasandAnIBAl Nea nkasiInwluwradnInan vy

a ada YA a Y a wa P %
SQNSUUﬁQZJSU']GISLULmﬁQU’H]ﬂ LLa%NaWHﬁluuqﬁ]ﬂ LLa%UaU@]ﬂWiVlLﬂEJ’JGUEN
Chemical Characteristic, Physical Characteristic and
Biological Characteristic of Freshwater Aquatic Community and

Pollution, Laboratory

gRAdyuAY
ganiunisal
Yaqu wazlyl
10151003
SEUNITADU

lundnansiay
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105 | 4033306 uafwAINGEY 3(2-2-5) fnoeanann
(Environmental Pollution) wﬁﬂqmuﬁﬂﬁ
Fundideedaunnneu: 4031301 Jnadnen WMulgauny
Snunuzuafiviaely saustaaiivniseinia waiiumg gRalEuAY

1 vafiwvesiu vafivveudouazuafivnades wazmsdostunis aniunisal
FAndamuatiy uazUFoRnsiiiedos Tagu uaglyl
Property of Pollution, Air Pollution, Water Pollution, gn15 00N

Soil  Pollution, Noise Pollution and Prevent of Pollution, BSYUNITABY
Laboratory lundnansiay

106 | 4033409 WugAEATUTEYINT 3(2-2-5) Anaanain
(Population Genetics) ‘Vié’ﬂqmlﬁﬂﬁ
ufidesFousnnou: Lid WML EUA Y

UTEVINTAUAR NNLAUAAVBINTANYNANUTATTUUUY
#1499 szvuniswaniug uazladefdnansenudennizaunaves
Uszang

Population Equilibrium, Equilibrium of Genetics
Transformation, Matting System and Factors affecting of

Population Equilibrium

gRAdyuAY
ganiunisal
Yaqu wazlyl
10151003
SEUNITADU

lundnansiay
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107 | 4033410 WugAdASlUENE 3(2-2-5) Aneenann
(Molecular Genetics) vdngmsiilelyt
SuniidesiFeuaniou: laidl Wugauiv
Tassanagniiflvesansiusnsy Tassaiavosiidule GERETNE
nalnseduwaduazseduluanadufeafunisiiufiesesdidue d401UNn150
nsudiulvivetasiugnssy n1snatewug nsYeuwauRiowe Yaqu wazlyl
nsnensia MIuUasia nénveaaIosisneMsAEuLe LAY In1510an1s
mamdueiliislevslneduuaslingonfiduiiug nmavszgndld SEUNITADY
wazmsinsadenliiniesng lundngnsids
Structure and Function of Genetic Material, DNA
Structure, Molecular Mechanism of DNA Replication, Genetic
Material Assembly, Mutation, DNA Repair, Transcription,
Translation, DNA Markers, DNA Marker base on Hybridization and
PCR, Application and Selection of DNA Markers
108 | 4033509 Y2 INL1VBIIN 3(2-2-5) Anoonain
(Biology of Mushroom) MﬁﬂQMSLﬁ@ELﬁ
FuniideiFounnau: lid Wagauiy

fougUINeT a3TINg1eUNTNITIUN Nugmans ine,
wariwIne1veadin MIwnzindagnanssuuas MfnyuenanIun

Morphology  Physiology, — Taxonomy,  Genetics,

gRalEuAY
goruniyal

Uaguiu
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Ecology and Toxicology of Mushroom Industrial, Cultivation of
Mushrooms and Field Trips
109 | 4033510 9AYIINYIMINITUNNE 3(2-2-5) fnoanan
(Medical Microbiology) wé’ﬂqmﬂﬁ'ﬂﬁ
AuniidosFeunnnau: 4031502 9adiaingwialy WMuIzauny
QdunIgnfinnudifymisiiunsunnd msdnse nnsne gAadeunay
15a N1531348 N15U89AULAZNITTNEY ATEUIUNITADUAUDIVD dorunisal
QiANTY UaqUu uavly
Important Microorganisms in Medicine, Transmission, An15UAN1g
Pathogenesis, Diagnosis Prevention and Treatment. The Immune ISHUNITADU
Response lundngnsia
110 | 4033511 $13NE 3(2-2-5) fnoanain
(Mycology) mﬁﬂqmﬂﬁﬂﬁ
FuitdesiFeunniau: 4031502 3a¥rAneiialy Wdzauiy

1A5983719 @399N87 DUNTUIFIUNITTIN LWATUBATY
feingt Tauns Wendunsinuas maunng WAL ONEINNTTU
Structures, Physiology, Life Cycle, Taxonomy,
Metabolism, Ecology, Evolution of Fungi, Agricultural Fungi,

Medicinal Fungi, Industrial Fungi

gAaleuay
gaa1unisal
UaqUu wazly
dn150anns
SHUNITADU

lundngnsiau
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111 | 4033512 wuANLZEINE" 3(2-2-5) fimoanain
(Bacteriology) wﬁﬂqmlﬁﬂﬁ
FuriideaFeunnou: laid WUNEEUNU

dugIuINYT 39381 dUNTUITIULALNUTAIANTVDY gRalEuAY

LUATISE MINZEss wuadiBefidfmiediunisinens nsunmeg an1unisal
9195 gRAMNSIULATAAdeN Tagu uaglyl
Morphology, Physiology, Taxonomy and Genetics of 1015003

Bacteria, Cultivation, The Important Bacteria in Agricultural, BSYUNITABY
Medicine, Food, Industry and Environment. Iuwﬁﬂqmlﬁu

112 | 4033513  wWanfmsiangduvidilagunin 2(1-2-3) Anaanain
(Microbial Products for Health) ‘Vié’ﬂqmlﬁ'aﬁlﬁ
QSuw%éﬁlﬁaa%aaﬁUBWMWiﬂwsauaMQWMWiﬂixuauﬂﬁi WUz aunu

a -

wiin Hadeifinadonszuiunisvin udnfusinldaingaunis.i
aunm Uslemilaglnuainqdund Anwonaniui
Microorganisms  associated  with  Food, Food
Preservation, Fermentation Process, Factors affecting
Fermentation Process, Microbial Products for Health, Microbial

Advantages and disadvantages

gRAdyuAY
ganiunisal
Yaqu wazlyl
10151003
SEUNITADU

lundnansiay
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113 | 4033604 walulagnisdedneduginy 3(2-2-5) fAneenann

(Gene Transfer Technology in Plant) wﬁﬂqmuﬁﬂﬁ
Suniideaiseunney: lid Wugauiv

Usyifvesnisnaniivdnulasiugnssumaianislaauguy
wagusimngsy Busnag Mhuliusslovnilufuiusianssui
nsdsdneBunazmsfnidenitviilasunisdnedsdu msuszgndaag
TUlglumsusudsaiugiyvid Joinas

History of Transgenic Plant Production, Cloning
Techniques and Genetic Engineering, Various Genes Utilized in
Plant Genetic Engineering, Genetic Transformation and

Selection of Transformed Plant, Knowledge Application for

Plant Improvement. Laboratory Exercise

gRalEuAY
aniunisal
Yaqu wazlyl
1015003
SEUNITADU

lundnansiay
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