HUD UAD. 5 TIBNTHHNANIAUNHUNITUDITIEIV

M. 5

SWNUNAMIABEUMIVB918IT 1NETI T18URANITIANIIE EUNITADUYBIBINITIRTOU

1 Y H Y
Lma%ﬁ']ﬂ')“lﬂlﬁ@ﬁuﬂ']ﬂLdﬁfJuLﬁﬂ?ﬂﬂﬂWWﬁ?NﬂlﬂﬂﬂWﬁﬂﬂﬂWﬁG‘t’JuﬂWﬁﬁ@uﬁluTﬁWi‘!u‘]'31 "lﬁ/ﬁuuumiﬁau@fm

asounguuazdlulumuunuiin ¢ 13 luneazideavesneirvielu vazvin lidluldamusuinng 13 doeld

9 Y
mgnanazdorauouuz lumsdsulsaimstamsiounmsasuvesneinainaniuaseae 1l swauiiez

Y 1 Y 1
AsOUARNAIWANIEouveninAnYT SumindnawaGENiFousuduga Tapnludumsy Smsdamauaz s

o a ¢ A a o = w ) ) a 2
DIUIYANUTALAIN ﬂ'lﬁ'JLﬂﬁ'l$WWaﬂ'li“].lﬁ&ﬂﬂi'lﬂ?“lf’lﬂl@\iﬂﬂﬁﬂ‘]&ﬂ /’Vf’)ﬂu’lﬂ?ﬂ/W%@@,ﬂﬁgmuﬂ']ﬂu@ﬂ FIUMINIG

9 a & Yo A Yy vy o A o o
ﬁﬁnmmﬂmwummpﬁmeW mi’muwuuaﬂwmamuauuzmaqﬂizmmmwaﬂgmmaﬂiuﬂgmazwmm

319991

ﬂﬂﬂﬂﬁ 1
ﬂN'Jﬂ'ﬁ 2
ﬂN'Jﬂ'ﬁ 3
ﬂN'Jﬂ'ﬁ 4
‘mnﬂﬁ 5

HNIAN 6

sznoumg 6 vinIa Adil

Hoyaialu
MSIANSEUMTAOHYDITIEIV
a3UlHamsTAM3FEUNMITIUYDINYIN
ynmazwansznuaemsautiums
msdsziueImn

ueumslsuilge



2 uAo. 5

SN HNAMTANHUNITUDITIEIV

£

d' = a (% TY
YOADIUVUYANANY Nﬁ]ﬁﬂﬁﬂﬁﬂlﬂﬂi’l

MAEJO UNIVERSITY

Ineun/nuL/NnI% amzAInemaas a2 malulagyinw

Faculty of Science Program in Biotechnology

wad 1 Joyaiali

1. sHauazy¥93187%1 SHAIW ¥ 250 ¥93183%1 MIANYIUUNWIAINTTY

a d'ﬂl = v . . Y A
2. IBPINADUIUUNNOYU (pre-requisite) (913)

Taisi

U

¢ Y a Jy 1A .
3. 911YHI VWAV D118 aTOUUATNYNIIYY (section)

v

9IRS URAYEL  0.05.0g51 AENasIYNa

910156 a0u 9.A3.1¢31 AaNagIyna

1A .
NRNISBY (section) 1 NQU

Q

4. mamsany / Umsanunnitlaaeulusigian

MAMSANEIN 1 O - Umsanmnitlaaeu 2555

=

5. gouNByY

v 9y
TueromnasveaunInedoui 13

d’g a [ 159 a [ 59 1 a = a
D UONAUNAIVINTIINA LU 19 UH1INGaLN 1Y LNT- IRANNTLINETA

[ smninendenild - quims




3 uAo. 5

HUIAN 2 MSIAMSITEUMTTOUVDITIEIN

1. 31BNUTININTAOUDIUNSUNUUNUMTADU

U

20 MIUTNMINN | S1uTN9 STYHANATINITADUIIINDIN

4 -
AU IaRU LCCLAER HAUMSAOUINNNANNUANAIINY 25%

HuEUNG U

ANUAIAYVOINTAIULLIY

2 2
& ~
NUFIUMTAGULU

3 3
1U52IANUDWUUNIIRINTTY

2 2

<

09A1lsTnoVVBIVUNI

2 2
ARINTTY
MIUUUNIIAINTTY 5 5

2. Wdenaeulunsoungumamy

gyiatonaou linseunguauuny uaziosamisdryveditosonansiouveds eIy uas

v o

wangas lunsainiied iy aueuwnarase

Wideniaeulinsounguaammy | Wadayvesiiteiiaouls HUINTAITY

(@) ATOUAGUATUINY




uMo. 5
o A a d v g}/ 1 v A
2.1 ﬁﬂﬁﬂ'lll!uﬂﬁ’)iﬂi']g‘I’iﬁﬂt’lﬂ'lwellﬂﬂéjﬁﬂuﬂﬂﬁuﬂﬂ@uﬂﬁ ANINITUMIISEUMTTOU
ad a J o ya [ o o A Yo Y ' v oA '
ATMIUATISHADYNTINNLIEU ﬁmmnuumﬂmmuﬂ"lmu Qﬁﬂﬂunquﬂmnmmaznqu NIAUUUNITINOUNT

LI ' 94
mumaﬂunqumiw

U

soulitymlsoq

U a
INADUDIN

v a o = A
o lnsamagvouindnuiiiegluly
A g v a P
swyeitludeyalumsdnsizy
vy o ' =)
O leveaausnnsnaaounouizou

o o q W1d e

O NQUAAY TIUIM..........o. au
2
(Ifazuundonay ... vu'la)
O nguauthuna1s Auau......... AU

2
(1dnzuundosay ... vu'la)

O NGUANBBY UMM au

2
(dnzuundosay ... vu'l)

ANNTURATOL LagANE AR lUMS

° 3 A
Hamuduiy

Fl
O aewaTuluiion
Y =) £l [ =1
Asoutinnmd hidisane
O wanenansim@n 1y
Y F3
Asou lAndeaues
™ 84 9 fnluiseamshau

i

v v
A o

3. UszandwaveIsaeuimlfinanamsdenuimuiiszluneazReaveasiedIn

(Collaborative — Cooperative Learning)

M 35m3 140 591#29819 (Case Study)

O mALARIAUAR (Mind Map)

0 FmslTywuilundn(Problem-Based Learning)

O Ssmyaeuuuuniulszaumsal
(Experiential Learning)

O Ssmyaeuuuulflasamaidundn
(Project-Based Instruction)

O Fmsaeuuuuniunszuiumsan
(Thinking-Based Instruction)

O M3 doUUUDYIUING

AN 9

O LCD Projector /
Overhead Projector /
Visualizer

O Haafa'lad / Tngsiend /
A@siend / CD

& duq il

= v ad d' = a ﬂ' ) v < Y a a Yad
Nﬁﬂ]ﬁ!ﬁﬂug 'Jﬁﬁ?)‘l-!‘ﬂ53141145181@13!92]9151&1?‘5] ﬁﬂﬂ1§!§ﬁlu§ﬁ1‘ﬂ ﬂﬁ%ﬁ‘ﬂﬁwﬁ ﬁiyﬂ1‘llﬂﬂﬂ1§cl‘lf']ﬁﬂ?)u
(i)
i i y_ v
‘wsaummﬁuauuﬂu
msud v
A aa 4 adg a ¢
AMBIIN V38TITN O 5MUT5918 (Lecture) O dedanInsiing /

O 3Fmsasa (Demonstration) T&un PowerPoint,

O 3FMIneasa (Experiment) Internet, E-learning

O A msaouuuuiuiie ;uda 0 Tdsunsupeuiunes




M. 5

WaMsieu3 InaeuiiszyluswazidenseIn domsBeuinly dszaniwa | dayrinvesnsliitaen
(@il
8 i wioutderavouuzly
msufly
Ay M 35msus5018 (Lecture) M dodidnInsiind /
O3 msania (Demonstration) 1dun PowerPoint,
0 35mInaasd (Experiment) Internet, E-learning
M A msaeunuusiuiie suda 0 Tsunsuneniiunei
(Collaborativt;, — Cooperative Learning) AN
O 3%ms1¥nstidoa (Case Study) M LCD Projector /
O mANARIAINAA (Mind Map) Overhead Projector /
O ﬁﬂﬁi%ﬂﬂgﬁ“ﬂuﬁﬁ’ﬂ (Problem-Based Learning) Visualizer
0 Fmsaeunuuniuilszaumsal O Waxalad/ Insvimd /
(Experiential Learning) Fanmi/ cD
0 Bmsaouuuvldlassmaiundn O fuq
(Project-Based Instruction)
0O B msaeunuuniunszuiumsan
(Thinking-Based Instruction)
O FBmsaouuuuysnns
OduA
inyzmailgyan M AFM5U55010 (Lecture) M dedidninsiing /

0 75M3a15@ (Demonstration)

0 75M3naaed (Experiment)

M msaeunuuiiuiie suda
(Collaborative — Cooperative Learning)

M 353 140 591A29819 (Case Study)

O mAARIAUAA (Mind Map)

O Tﬁmiﬁl‘f’f’ﬂﬂlu’mlﬂu‘ﬁﬁﬂ(Problem-Based Learning)

O Ssmyaeuuuuniudszaumsal
(Experiential Learning)

0 Ssmyaeuuuulflasamaiundn
(Project-Based Instruction)

o msaeunuuniunssuIumIan
(Thinking-Based Instruction)

O AT MIaoUUUUYTUING

IZl?iuq

1dun PowerPoint,
Internet, E-learning

0 Tlsunsunewiiamed
AN 9

M LCD Projector /
Overhead Projector /
Visualizer

O Wadlar'lad / Tnsvien /

A o o

aAnfaU / CD

[e2) S

O U9




M. 5

= v ad t!' = a 4‘ ) v < Y a a Yad
Nﬁiﬂi!iﬂug 'Jﬁa’?)‘lr!‘nigiﬂlﬁﬁlaglfﬂﬂﬂi]ﬂ?‘lﬂ ﬁﬂﬂ'ﬁﬁﬁlugm‘“ ﬂigﬁ‘nﬁwﬁ ﬂiyﬂ1"llﬂ@ﬂ1{l‘]f]ﬁﬁf’)u
(i)
a T
g Tn v v
wiontdorauonuzlu
msufly
o v o d a2 A ag a
NOHLANNTHNUS O 99MIVI5818 (Lecture) M dodanInsiind /
izm'nuﬂﬂmmzmm O 35msase (Demonstration) U],ﬁ)uﬂ' PowerPoint,
u‘ljﬁﬂ‘lif:)‘lj O 95M15NAa8d (Experiment) Internet, E-learning
an U 1 a a 14
4] 'JﬁﬂTiﬁﬂullﬂJlli'nJﬁﬂ JUAA O I‘]JﬁL!ﬂﬁlJﬂf]iJW'Jmﬁ]i
(Collaborative — Cooperative Learning) A9 9
0 35ms1dnsaiaiedna (Case Study) M LCD Projector /
O matARIAINAA (Mind Map) Overhead Projector /
O ”Tﬁﬂ‘lii%ﬂmuﬂ1lﬂu‘ﬁﬁﬂ(Problem-Based Learning) Visualizer
O Fmsseunvuniuilszaumsal O Waafa'lad / Tnssiend /
(Experiential Learning) Fanieni/ cp
0 Fmsreunvulflasamaiundn o ou
(Project-Based Instruction)
O T‘Bﬂ1§ﬁ@uLLUUlﬁ’uﬂ33U]uﬂ13?}ﬂ
(Thinking-Based Instruction)
O ﬁﬂTﬁﬁ@uLLUUuim1ﬂ1§
T VI OO
) a Jd a aa A4 ag a o
NAHZNITUAIIZHIVI O I5MIVUTTEY (Lecture) M dodwanInsiind /

fa Msaeans uaz
mslfmalulad

aFauna

0 35M3a15@ (Demonstration)

O 35mM35NAa09 (Experiment)

M msaeunuuiiuiie suda
(Collaborative — Cooperative Learning)

0 35m3 140358110819 (Case Study)

O mAHARIAUAA (Mind Map)

O Tﬁmﬂ‘ffﬂﬂlﬂﬂlﬂu‘ﬁﬁﬂ(Problem-Based Learning)

Cd

O ﬁmﬁﬁauuumﬁuﬂi:ﬁ‘umim

(Experiential Learning)

<3 @

0 msaouuuylflasemaiundn

(Project-Based Instruction)

as Y a
O ITMIADULVUHUNTZUIUNITAA

(Thinking-Based Instruction)

O M3 doUUUDYIUING

1dun PowerPoint,
Internet, E-learning

0 Tlsunsunewuiiamed
AN 9

M LCD Projector /
Overhead Projector /
Visualizer

O Waxa'lad / Tngsiend/

Faniemd / cp

Ob-

O U9




M. 5

A o a 4' U as
4. ﬂlﬂ!ﬁ‘uﬂﬂ]iﬂ1!1—!‘1!ﬂ1§!1/‘lﬁ]1]§‘ﬂ‘l.l§Q’Jﬁﬁ@)‘u

szydorueiiomsysuilyaiiaou Feldnndamanulude 3
T3
waf 3 azidwanisaamsisguMs T UYL 183N
L Swowindnsfamezdeudeu U -
2. $nowindnnfinsediiedugamamsiinm (VLY I—— 52
3. smawiiiininiioon (W) UM . -
4. MINITYVDITAVAZUUY (1059)
STAUAZIUY (IN59) N | Zeway
A 44 84.62
B’ 7 13.46
B 0 0
(o 0 0
C 0 0
D’ 0 0
D 0 0
F 0 0
I 1 1.92
WU (P, S)
Yairu ()

an

WINE5052YIBMT 1M IR TzAUAZIUUAI89ZANN

5. adsnimldiszauazuuuiialnf (@3)

4‘ a d‘ o = a
6. ﬂ'J1Nﬂa1ﬂ!ﬂﬁf’)H‘i]1ﬂ!!NHﬂ1i‘IJi%!N‘1!ﬂﬂ1ﬁuﬂ1ﬂﬂ51ﬂﬁ%!ﬂﬂﬂi1ﬂ]‘lﬂ

] a ~ YA o Y P
5&’1!?77]71/?7[”7W’Mﬂﬁ@ui]?ﬂ!!W‘lJﬂ?iilis‘J!ll‘lJWﬁﬂ75!58]‘1J§1/Iﬂ”l?f‘llﬂ ll’)?l! yAe.3 wuin s ue 2



d‘ 4 o a
6.1 ANuAMIAMadUMUMKHAaIMIUTZEY

M. 5

ANNAMIAINADY

IMfgwa
d‘ Y ad a = Y Y A
6.2 ANUAMAINABUAMUITMSUSTRUNAMIGaU3 (03)
ANNAMIAINADY Mgwa
U Qd W =K
MIMUTOUNAANGNTUBIUNANY
as
ABMININTDV asiwa
a d' d' ) Y v =
MINVDU 4 NHBNYIANMINNUMIFTEUMTAOU
8.1 NAaNHIY
e 4
HaIIUIVY 1509 asilwa

a a ' o 3 a g
8.2 IUUINIFTIBINIG Ul@%}uﬂ ﬂ?ﬁ%ﬂiﬂﬁﬂﬂﬁﬂﬂﬂﬂﬁu ﬂ”l'il‘ﬂuji/]Eﬂﬂ’iVNﬂ”IEJGluLLﬁZﬂWEJUE]ﬂ

a (% I a a J < a aw
UINGIaY MIYUNTTUMTTOUINGTUNUS ﬂTﬁL‘].]Llﬂ'iﬁJﬂTﬁﬁﬂﬁﬂﬂmg@liuﬂiﬁﬁﬁ’]ﬁ]Na\ﬂu’lﬁ]ﬂ

3 a 1 a 4
fﬂiLﬂUﬂiiﬂJﬂWiEjﬂiﬂﬂﬂl’g@NGlUﬂﬁ@WuUV]ﬂ’]?i\lﬂcmﬂﬁllﬁgﬁL! il

) a
AHUINITITINIS

aswa

8.3 nuhihssAalSamusssy 1dun manuineidal dausssunesdu 1 lumsideunisaon @i

Q Q

v
a

@ ] A a 49! a as dy Y 9 a <K A A dy 9
msaou lagenal0g 19 a nnNauU IUNTEUIUMTHAAAINIDAINNUYIY N1TD19DID9ATOINO N UL

@ a

a F) A Aa Y a a dy 9 A A
@Qﬂuw%iumiwa@mmmwwﬂumamu giJﬂfngﬂWl!‘IﬂuﬂTmﬁuﬂ UAZDU 9

AunyihssdalIausssu

ajuma




M. 5

Y A A % % % v R
9. ‘V]i‘WEI1ﬂi1"i§i’)’3‘.ﬁﬂ1§1‘muﬂ1§1/‘|9)lu1‘ﬂﬂ‘ﬂ$ﬂ1‘hl1§)x‘iﬂq%l‘ﬂi’)ﬂ‘l«!ﬂﬂﬂ‘lel“l

@ v ' Y Y Ao o 9 =2 . A A 9
AIDYNIYU mﬂﬂf textbook ﬂWich]ﬁJ[ﬂﬂ'ﬂlJ'JﬂfJ /[ UNANUMBIOINGY NITLUIDN website NINYIVD

fludu
wnslFlumsianniinyg agilwa
v v v . o = A o > L X
Auaddoyasin website UNANHNNNEEMINIBIBING HINUAY -

J a a
10.  M3uIIENalasdiUszaumsaIMaITINITHIDINTNDINHUIBNURIOYNTUM BN

[F9INVTTONE / ¥OUALTINAVDIINGINT / TU/AIVAIUNUTINY

vy J a a =
ﬂ1§ﬂ§§ﬂ1ﬂiﬂﬂ@3~lﬂi%ﬁﬂﬂﬁm‘ﬂN)‘lﬂﬂ1§/]‘lﬂ‘UW agﬂwa

1. MsgauuenaauilumIgInN Foveaniiieny /uaaigau

PMIgaIUMeNaI Ul U183 asiwa

waai 4 dyrimazuansznuaanmsautiums

s Y (% = Q' [
1. ‘]Jﬁ%!ﬂuﬂ"Iu‘ﬂﬁ‘l/‘lﬂ1ﬂiﬂi%ﬂi’)‘Ufnilﬁﬂu!!ﬁgﬁﬁﬁ1u'§lﬂﬂ]131ﬁ$ﬂ'3ﬂ

Yayrilumsldurasnswennsisznoumsizsaumsaon WanIzN

)

s Y a d
2. ﬂﬁ%!ﬂuﬂTnﬂﬁiJﬁ‘ﬁﬁ!!il%?Nﬂﬂi

a Jd Y}
daymmumsudmsuazesnns (i) WANSZNUABHNANISIHUIVDINANY

HuIaN 5 MmsUsziusieIn

1. wamsdsziusedniagiindny (uLeAEI)




10

M. 5

Y a dd‘o U a YRS
1.1 d03mnsnsnaminwamsdsafinlaeinnm
&1 1 1dmamsseiiu Taeinfneg

& ¢y V" Y a d [
1.2 ANNUHHYOIDIVFUHADUADUDININHATNYO 1.1

=

2. wamsdszduneIviaedsou

Y a dalo o a an A
2.1 T@?W]ﬂ‘ﬂﬂﬁ'lﬂﬂljﬂﬂwﬁﬂ']'i‘lj‘i%!?lﬂiﬂﬂﬁ'ﬁﬂu

A

luiimsilseiu Tne 5o

o ¢y ' Y a ¢ v
2.2 ANUTHYBIDDITUHABUADVDININHATINUD 2.1

naan 6 uwumsdiuilga

4 Y o ~ d' a ?’u d' v
1. ﬂ’J1ummm611aamﬁﬂ‘suﬂgeﬂmﬁﬂum‘mﬁmmumt‘meﬂu‘nmm/‘zwwm‘smwmm

unumsinlgaiauelumamsan/ WaMsA UM

a = Ay
ﬂﬂ]ﬁﬂﬂ‘tﬂ‘nﬁnulﬂ

il @5y -

o a d’ w a2
2. MIAUHUUNTOU 9 Gluﬂ"li‘ljﬁﬂ‘ﬂ?\‘ﬁ"lﬂﬁ‘lﬂ




11

M. 5

3. JorauaunumsliulssdmSumansanm/Almsanmaeli

Y o d' v <
volauHo NMHUALIAINUAUTID

A3uRavo

¢ Y A a ¢ Y A v
4. %@!ﬁuﬂ!!u?ﬂ@ﬁi’)‘lﬂ‘l'iflél'i'UWﬂ‘lﬁ)UTlﬂ’J‘ln Fii’)i’)‘]ﬁ]‘liﬂ?:iﬁ‘ﬂﬂﬂ‘lf@‘ﬂﬁﬁﬂgﬂi

A
aNYO:

(0.95. 431 A3 NALIYNA)
JYu A a
9113045 UAAYOU T16351/{31891U

U 15 109U UATIAY W.A. 2556




