wéingins dmunnemansdodin seiuBaen Mt Oddadn O O Uddeduge 0 en

I95197391 FATERILNNY ALY/ ANYIRY FRILNNEAERT

WA anld bloe aeiv Usadtnuazdnimansdseyng

S19ALDYAVDITIYIVN

WU o tayanily

o. SNALAZYDIIUIVI

Mwlng anva bl TAINIIEN NN
AWBINY VSPA bloe Veterinary Biochemistry
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n.e AINGAT dnunneransUudn
oo USennNue9s1e39 RUINIVRANY M 3dsdu [ 3uden

¢ Y a

<. 91913INTUNATIUIIEIVY 1A Z'e]']fﬂ"li‘c’jlﬂlﬁ@u

Y
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€. NMANTSANYI / FUUNS8U
&.6 NMANSANYIN o / TulN ©

&lo Puugseunsula U5zl go AU

a a ¥ =) 1 . e
B, $18VINABILIBUNINBU (Pre-requisite)
AN oo UURIAL

WYY elom NTZUIUNITUDIIN

. 5783¥19RB9S8UNSaUNY (Co-requisites)

anla bl UURNSTIATINIER NG

L dl L o Gl L = a 3 1
. ’J‘LWIQﬂVI']WiBUSUU%:\ﬁ"IEJagLE]EJ@’I‘UE]\?’:'!"IEJ'J‘U"Iﬂ’i\‘Ia'Ysjﬂ

TUW o W6BU NINGYIAL W.A. b&oe
NUTN o LWUIMUY BaE ABSUIYIEIVN

o. Wmangvassedv (Course Goals)
) 4 = v A DRV
daUszaunsainsiseusinelidndny
1. fanudlafiugiun1a@inail afuislaseadiswazuinfvesluianadinin wu uinazdidninslad WUshu
aslulawmsn ludu nsnilimddn Innduuasussm
2. Ussgnaldanuimedailudmiwnndlagesurgunumvesanstdiluanawasieulesilunszuiunsnisiueiin
dAgyludnd

finy
3. 1A rENNTNTIATIERLaTLUaNANTNAZ UNNTIATLaEN 19T VIne e ITasiugunInend
4

lansguiunismivaukaznsiwreteulel sutidadendamadenisviuveseulesl

. AN95U1851873%1 (Course Description)
(mwilve)  Tassadie wid auandfinienieainiazied auRednfnazlsafiieadesiv i Sidnlnslad
aslulawnsn nsneziilunaylusiu wulysl ludu nsefiindsn Induwazussis mallAn1eeyTyine

IS a aa
AZYILAUARUN
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(nMw1dangw) Structures, functions, physical and chemical properties; abnormality and related diseases of
water, electrolyte, carbohydrate, amino acid and protein, enzymes, lipid, nucleic acids, vita-

mins and minerals; molecular biology techniques, and clinical biochemistry

AN @ INUTTANA HAdWSNISITEUS LasiauNsANTUN1T LTI
o. IUTEaIAYI3I83Y1 (Course Objectives)
o. Innuianudilalasaiuasnisinuresastilueana toua aslulanse nsnesiilunaslusiu teuled
gy nsnilamaan
IS b v va va IS IS b J A
. danuianuinliguaudinmenmiarauaudiniuaiivesastiluana loun arslulainse nsneziiluiaz
TUshiu woulel ludfu nsniiarddn Innduuasindous
a. Innuianudilannuiaunduaslsaiiinaniassaiawasunuvminivesastiluana taun aslulanse
nsnaviluuazlusiu touledl ludu nsatinddn Inndunavindeus
. Naﬁwén’liﬁ&luﬁ‘uaﬂﬁﬂ%‘l}’l (Course-level Learning Outcomes: CLOs)
dieduganisseunisauud Undnwnidnsansfnulusedvn agawnsa (CLOs)
) CLO1 seylaseadne wagn1svieauvesanstiluananis o laun ludu mslulawse 1Usiu nseesilu waz nn
a aa
fndsn
b) CLO2  afungRuauTAnInAll AnaudRnIaNen nveanITlianasiig o
) CLO3 afuevanagiiugaans wazanansathunussendlinadniunme

&) CLO4 ofuemufgIiuYeanstiluens waesnduduiussenisinlsn

a [J LY Y <3 aaa A 1y L 3 & o <
&) CLO5 @ﬁU’]EJﬂ'ﬁ‘VI'N']u"UENLEJUVLSUN IWLLﬂ @mi%ﬁ'ﬂ“ﬂ@ﬂﬂaﬂﬁﬁnmLiﬁ@'JULEJUI"UﬂJ "\]@Uﬂ’]ﬁﬁ]iﬂ@ﬁl@ﬂl"?ﬁi RIZENISNIRN

'
=

Ufnsediedfiduginsyinnureseules
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an. WHUNTIANTUNTNHDAASDINUNAANSNISIS BTV 83U

ad

Sn1sdnUszaunsaimsseusdiiionauigiseu wagdsnisiananisiseuvesinfnuiaenndesiunadninisiiouives

318791
Lo Bnsdadszaunsalnsseus () Wnsianadnsnseus ()
U338y d15% GRANIRINIE TEU
CLO1 / / X
CLO2 / / X
CLO3 / / X X
CLO4 / / X
CLO5 / / X

AN & UNUN1TEBULAZNTUSTIIUNANTSSBUS

@. BANUNITEDU

= oy = 5’]“1“%}11“\1 ax o g v v
AN | WIVD/9BAZIREN - — w5 : Henld Weau
AANQEY° | AMAUHUR”

® Aslulaase | o - UsI8N8 NsLnsaiAne/ HA.AT.AN.0). 25195
power point, VDO, ?1'@
paulall Flipped classroom
o Aslulainsn I o - uss81e N1slansalfne/ HALAT.AN. Q.25 US
power point, VDO, de
ooulatl Flipped classroom
o nIntiaAasn | o - uss818 Nslansaldny/ HALAT.AN.0. 2510 US
power point, VDO, do
o0ulal/ Bioinformatics’

tools
< nsntlandsn I o - uss818 N1slansalfne/ HALAT.AN.0. 2510 US
power point, VDO, a’la

o0ulal/ Bioinformatics’

tools Flipped classroom
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AUl | Wada/sneaziden — —— A8n15" : Honld Ko
AANQEY° | AMAUHUR”
& nmeziily o - Us3818 Nslansaifing/ HALAT.AN. Q.25 US
power point, VDO, do
poulatl/ Bioinformatics’
tools Flipped classroom
o Bioinformatics and ® © UTT8Y m'ﬂsﬁﬂizﬁﬁﬂm/ HALAT.AN. Q.25 US
Structural bicinformat- power point, VDO,
) aaulail/ Bioinformatics’
s tools Flipped classroom
o | TUsAul o - Us5818 N1slansalfing/ IA.05.08). Yy Sn
power point, VDO, de
oaulail
@ TUshu I ® - Us5818 N1slansalfng/ IA.05.00). Yy Sn
oules | © power point, VDO, #8 36105 YRy
oaulail
& | vouladl I o - UsT818 Nsknsalfnu/ 36105 ALY
power point, VDO, do
paulall
eo | InTunaziise o - Usseny Msldnsalfny/ 36195 ALY
power point, VDO, de
oaulail
oo | bufiul o - usseny Msldnsalfng/ 36105 ALY
power point, VDO, do
paulall
o | ladiull & - U331 Nskdinsdlfng/ 36195 YRy
power point, VDO, de
oaulail
em | FAAllvsaontay o - UsIEne Mskinsdidnyy/ 6103 YR
wulwiiifianuddyse power‘pomt’ VDO, &8
mavhauesiulagla ooulal
o< | mAllAn1eeading) o - U588 NSLNSAANYY/ 37.03.06). gy Sh
power point, VDO, de
paulall
597 Tate
= ({lﬂ -
AABANIANISANG
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©. WHUNSUTZRUNaNSNI5I38U3Y093183Y1 CLOS
0.0 M3iauazUszifiunadugniluniaiious
N, msUszdiuiewannsiioud (Formative Assessment)
UsgifluszwinmsiSeunisaeu elaenuimiuasimuinsSeuivesindnwm lnonsdananginssy anadasuuas

wazANAIMITeINgAnTTLazHauYesindAnyl lasudawaungiseu (feedback) WeliinAnwiiauiuasuuusinuiesadg

avave laglitwan1susadivlusuiuazuuudaulisduganisitounsdou

¥. NMsusziuiNaAndunan1siseus (Summative Assessment)

(@) A3095lBAzUMEN UM TIALAsUS L UNE

v ¢ = ¥ ad (%
NAAWSNTLTeUT Bn3iana
51897 WmAtn
. . 38971 , Y
ADUVDLTYU nay (S09a%)
unAa
CLO1 53UlAT9a319 kazn199119114v09
= U b4 1 L
a1582luanadng 9 lawn tudu
3 ) 21.45 . - 21.45
Aslulanse TUshu nsmeellu uaz nm
1pd8n
CLO2 afungAmandAnNIuAll AU’
) | 21.45 . - 21.45
NNMEAMIBIETTINLANARN 9
CLO3 aSungndnauNugAIans uag
] vl ) . 6.6 7.6 14.2
anunsnunaUszendlgnedaiunng
CLO4  8Fu18AINNEINUYBIATT?
L 21.45 . - 21.45
lana wags1mduduiusienisiinlsn
CLO5 8%urun1svineuvetouley
laun dnsn31ve9UAseiisesiag
L4 s & o <
ouled saumansvoneulyl dngsa 21.45 - - 21.45
YU ASu NN gUGINITTINIUTD
voulasl
EREY 85.8 6.6 7.6 100
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AN ILEAIANUFUNUS TN aNINNISISUNISEBUNU CLOS

v o dadaun1susziiunaniunadninisiieuiseausiedgn (CLOs)
®IVDNITLSBUNTEDU
CLO1 CLO2 CLO3 CLO4 CLO5
1. astulawmse 3.3 3.3 - 3.3 3.3
2. Aseinasn 3.3 3.3 - 3.3 3.3
3. Asnozdlu 1.65 1.65 - 1.65 1.65
4. Bioinformatics and Structural bioinformatics 1.65 1.65 - 1.65 1.65
5. TUsAu 2.2 2.2 - 2.2 2.2
6. toulal 2.75 2.75 - 2.75 2.75
7. 9NHULATLITN 1.65 1.65 - 1.65 1.65
8. T 3.3 3.3 - 3.3 3.3
9. Fuadvondenuazioulesdiifinnuddysonis
. y 1.65 1.65 - 1.65 1.65
MUVBIRULaLIN
10. wallAn19enIIne) - - 14.2 - -
594 (100) 21.45 21.45 14.2 21.45 21.45

() N15LALNTA

Tansewdu A, B+, B, C+, C, D+, D wag F

() ANSARAUNA

Y o (Y

ToszuudunugnutouluLazIsAnduUNanISISsUTRIAMYEMILNVEAERS unIneaeniing laglidyanual

WJu A, B+, B, C+, C, D+, D uag F lnetihndnwazdslasudydnual D 3uly F9aznunas

0.0 NISHLARNANISISEU 113D N1SABURANN

A =

lunsaindaduszaunanisisouwaliivndnulasunanisseudu F F99131380 UsraruauTgIvinag

ANENTIUNTIRLINISSoUNsaoullauuinauasidnsaeulidvseUfURnuRALtY - dnAnwduuszdiead

Y
a

Azuuuliing1 «doo FazliAvsasuunimvseuiRnuiuiy Inevdine1sdiuseauanusedniasanis
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< 1

gounnmnsoufuRcud ‘i’ dnfinwguusslasunanisiseudu D Ingluseniniiegseninamsusemeanaaauun

Y

o [ 3

U oA a wa a o = o = v &
WﬂﬂiaﬂqiﬂaUmﬂq‘NLWN Iﬁﬂﬁgﬂqﬂwﬁﬂ']ﬁLﬁEJusU@QUﬂﬂﬂH']QUULUUﬁmaﬂUm |

>

. N5aNFIIVBTNANY

mninAnwiveasds dedla viedein1sanssalliuiiein1sdnianssumsiseunsaeu saudnisusediunanis
a v I3 a o v a a = ) ¢
S8 ausandenulsEasAnIsansIalaennlsulumSosnnuuInIsNIsfnu Ausdniunnemans lagas
AUDA0913138RUsEAINIUTIEIY NN TN MnldaunsaTuamSeunUaynild astaueiiesdinanisie
AENTIUNITRAUINITISsUNITARU RSl waznnuinduSesnsndudaslin1sautalnagasy AeLaue

AOAMENTIUNITIULTD95095UMUNISANBIVDIAMEER NN AR SALTUNSHa LU

‘Vi&l’)ﬂ‘ﬁ & NSNYINTUTZNBUNISLIEUNTTHDU
o. AN3uazondnsnan (Required Texts )
@) Abali EE, Cline SD, Franklin DS, Viselli S, Ferrier DR. Lippincott® illustrated reviews: biochemistry.
Wolters Kluwer; 2022.
) Nelsen DL, Cox MM. Lehninger principles of biochemistry. Macmillan Learning; 2021.
o) Berg JM, Gatto Jr GJ, Hines J, Tymoczko JL, Stryer L. Biochemistry. Macmillan Higher Education; 2023
Feb 28.
&) Lodish HF, Berk A, Kaiser C, Krieger M, Bretscher A, Ploegh HL, Martin KC, Yaffe MB, Amon A. Molecular
cell biology. New York: WH Freeman; 2021.
&) Kenneth S. Latimer, Edward a. Mahaffey, Keith W. Duncan & Prasse's veterinary laboratory medicine
Prasse. 5th ed. 2011
. land1suazdayauuziil (Suggested Materials)
@) https://www.rcsb.org/

) DOI:10.3389/fbinf.2022.818619

[ = Y
o. NINEINTIUY (A11)

@) PyMOL | pymol.org

) ApE- A plasmid Editor (utah.edu)



https://www.rcsb.org/
http://dx.doi.org/10.3389/fbinf.2022.818619
https://pymol.org/
https://jorgensen.biology.utah.edu/wayned/ape/
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wuandl b MsUszdunazUuussnsadiunisvaseiv
0. MFATIZALAZUSUNAN1TANELIUY 518390
n. doyafineduiltifion1siesigy (Data)
“LUUUSEEUNSISBUNNTEDUSI83YT (S8UU e-evaluation)
2. N15UsEIEUUTEANSNANITANTUUVDITIBT (KPIS)

-NaUsEUNISIUNITEIUS187T (S¥UU e-evaluation)

. NINUNIULELINNUNUUTUUTIT8TU

Useunguiv)/o11sggaouiionausunumukazUTul s Unis@ne) (.e.-n.a. veantl)

. N1FINNITIPIUNTUTZIUAULD VD518

WUU 135 dadleduganisiseunisasuiasn1suszilunavessedvitiug
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ANANUIN

. m’maaﬂﬂé’aaszijsw%ﬂnﬁ’wé’ngm

1% [y [

M3 @ AVUFUNUTTENINTIEIN Uay HaaNSN5ITeuITEAUNENanNT (PLOS)

Y

0518991 TATN19EA2 HAANSNTISHUITEAUNANanS (PLOS)
LL‘W‘VIET PLO1 PLO2 PLO3 | PLO4 | PLOS PLO6 PLO7 PLOS8
(5%a7%) anld bloe R

A15199 o AUFUNUSTZNI9 CLOs wag PLOs

(597e37) anla bloe HARNSNTSHUITEAUNSNENS (PLOS)

PLO1 | PLO2 | PLO3 |PLO4 | PLO5 | PLO6 PLOY PLOS8

CLO1 seylAseasne waznisvinau | 1.2
= 1 4 1 L%

Ya3a15Tlaanasiie o lawn ludu

Aslulawnsn JUshu nsnesiily was

nSANIAADN

CLO2 afurwAmaudiniaaid| 1.2
AMANTANIINIEAINYDIATH

LLanasng 9

CLO3 eBunendnemiugaans uay | 1.2
annsnunuUszendlinsdnaunme

CLO4 afungAUNgNUYedansdn | 1.2

o/ v 6

luana warsmsuduiusaensiia

15

CLO5 aSurgni1svinauvaseubey | 1.2

a c{'

loun dnsnsivesufizeniiisanie

wuled aaudtansvedaulyy

(%
LY

LY < aaa A Ao
E)G]i’]Li’HJEN“LJQﬂiEJ’]LlIEJlIG]'JEJ‘UENﬂﬂi

auvesaulal
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f15199 a0 PLOs @ SubPLOs N15183915URATDU

PLOs

Sub PLOs

PLO 1 Uszenaldaruiauingrmansnisdniunme
LaZANANIEUe LiBUSNISEUN MERTuAzBUNANALT

FWINMIAUNUIATFIIVBNTERUNNE

0.0 wlanatayafsrvsiuliannsdnusedd nan1snsiasaniy
AniruIdadeuasnan1issljuanag ien1sitadelsaliedis
ALY

oo MNWHUNTSNYErInn1sTgnguamdniliegigndes lag

nsUszenAldAuSugIUNdmUng

. Rubric scoring A4 lunN15InNav89518973%1

laigi

o, AMUFUNUSIENIN9183V AL I NUNgVBINISHRAIUINEEY (SDGS)

[] sbGt No poverty

[] spG2  Zero Hunger

M spbG3 Good Health and Well - being
SDG4  Quality Education

SDG5  Gender Equality

SDG6  Clean Water and Sanitation
SDGT7 Affordable and Clean Energy

SDG10 Reduced Inequalities

SDG13 Climate Action
SDG14 Life Below Water
SDG15 Life on Land

oo ogoodod

SDG17 Partnerships for the goals

SDG8 Decent Work and Economic Growth

SDG9  Industry, Innovation and Infrastructure

SGD11 Sustainable Cities and Communities

SDG12 Responsible Consumption and Production

SDG16 Peace, Justice and Strong Institutions

®6



niengms dmurmermansingia
I3 Vadnednaunne

aIT anld oo

seAuUIan

ALY/ ANYIRY FRILNNEAERT

Mo Ousadn O O utadeiuge O en

aeiv Usadtnuazdnimansuszyna.

A1919N15AANSLTIUNTEDU

578391 (59a9%97) andd 224 (¥a518391) NaNTAANIIEALNNG

Usza1n1a6u Un15Ane eede

el Fuil 1 Wada 91915850
1. 6 d9AL 2568 9.40 - 12.30 u. Aslulanse | HNALAT.AN.8).951US
2 7 @A 2568 1240 - 1530 4. | aslulawnsn I HNALAT.AN.8).951US
3 13 @AY 2568 9.40 - 12.30 u. nIntaAadn | HALAT.AN.0).25 19 US
4. 14 @Ay 2568 12.40 - 1530 4. | nsatiamdsn Il HFALAT.AN.E).951WUS
5 20 @sAu 2568 9.40 - 12.30 u. nsnozilu HALAT.AN.E).951WUS
6 21 @Ay 2568 12.40 - 15.30 U. Bioinformatics and Structural bioinfor- HALAT.AN.0).2519UG

matics
27 @sau 2568 9.40 - 12.30 u. TUshu | 3A.05.08). Yy Sl
8. 28 dsAu 2568 12.40 - 1330 4. | lUshu I IA.05.08). Yy Sl
13.40 - 1530 w. | woulwd | 3695 YRy
3 AU 2568 9.40 - 12.30 . #9UNaNNN1A
9. 4 fuenou 2568 13.40 - 1630 u. | toulwil I 5605 3RLAEY
10. 10 fugneu 2568 9.40 - 12.30 u. INTULALLITW) 3695 YRy
11. 11 ffugngw 2568 | *13.00 - 16.00 1. | lugdu | 3695 YRy
12. 17 ffugnguy 2568 9.40 - 12.30 u. Tugfu I 36193 YRy
13 18 fiugneu 2568 1240 - 1530 u. | Fuafivesdenuazioulesififienud oo | saasyfifie
MIYUYesiuLaz e
22 n.g. - 3 f.A. daudanania
14. 8 maAY 2568 9.40 - 12.30 u. watlanendIInen IA.05.00). Yy TNl

* \Wesniiislmasuasyiuaye1seingvnedniunme

o




