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AAAEARNS
ADNNADS AY
NTLUIUNNTN
IneAEnsLay
wialulagansaumne

PLO 2 Uszyndld
ANUIINLAL AU
Uaoadsuas
UINTFIUANAT
voaUfliAnng Liens
WRIUITU

PLO 3 UjjUsn1ng
il lnelinwe
NTUIUNITN
Ieransiaogna
gnAg

PLO 4 duAudeya
FEAULDY LaTINLEWD
BIAAUININAL
Tnelddendvalaogng
gnAg

PLO 5 UfURnuny
AITYNUTTULNS
FININeIEENILAL
waluladlangns
LA
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PLOs

nauauaiidulddudenguln

ALUNYINEE

919158

WAINEAE

[
Aerdans
wazialulad

o

nAnYI

HldUndia
waznay
An

v =
UNLIYU

fwdiin

GLO SSLO
Ml A

PLO 6 yinsusuiy
HoumuNsiuywe
Auiusnauazian

1571500 1ae

waEnIPaNHIRNNLULY
Turansiadl wag
yalusiaivTmall

2. ANFINARDIYDINAGNINSITEUTVBMANGNAS (PLOS) Audnanwalinfnu

YBINNIINYIAY
ananwalunAnyIvaswinInenas | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
uaum v v
J3Imansnsauy Vv Vv
F9nweIv1TIn N v v v v v

3, ﬂ'J'maaﬂﬂé'aaﬁuaawaé’wémsﬁaufjﬁmmé’ngm (PLOs) NUdRANHINNANGA

UIAUS
ananuwalunAnwIvaIAEINYAIENS
- PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
wazwmalulag
Juaud v v
JImansnsouy v v
FVnwLIv 1IN v v v v v v
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4. ANUADAAFDIVDINAANTNTTEUSVRINANGAT (PLOs) AuuSaeyn1sinen

USeynsfinen

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

USygun1sAnevasnm mende -
M3FANIA w3 smadnsnns

Seui wuiSeuldanuiauanisu i

iWemsWanviesduegrsaiieassd

US¥gyn1sAnevuaInaziIneddnswaz
walulad :

miai“mmiﬁﬂmﬁ'qmaé’wﬁmﬁ
Boud senszuiunsmeinemans e
MsWawvesiy

YSwynsfnuvaaneangns m.u. el :
nsdanmsfnuiigasadning

Seuimansnaall MeNTEUIUNITNNG

Ineenans ilomsiannviesiu

5. ﬂ'J'maaﬂﬂé'aaﬁuaawaé’wémsﬁaufjﬁmmé’ngm (PLOs) NUNWUSNAVDY

UNIINYaY

WUV INYFY TNV ANAUAT

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

a o a

1. nanUdinniaunmuaznnsssy

2. 33y Maunesraus wazdnenengns

o v

NRIUINDINU

3. yidseRaU sy
NSNYINTTITUTRUALFILINA DY

4. WauaIevensiseu;

5. Usmsdan1sludnmnin
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6. AUHDAATDIVDINAANTNITIBUTVRMANGAT (PLOs) AuTnguseasnvas

nangnsnyeasnsnuAnNagdnuLasHisey

%

AQUsTAIAYRMENENS

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

1. ndndaudinlvidiaanus anudnlaly
mandlafiilonisUszneuinedn uaz
UszgnaldlvilinUselevdsionuotias
GNEY

2. Wan e islvinwenseuIunsn
InenmaniiarUfiRnismaad e
Uszgnalduinnssunandl waza1unse
ysanmsiugfitlygywiostuld

3. Wandauan UG URnUALRTIUTI
Tunsusznouondn wieniazUszngp
audupuivesdany

1. wantudnddausiulalumansiad
Tuyweduiiush ieuduiiy way
anansaUSusiviiunsiasuudas
vaalan
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7. ANUADAAGDIVDINAANTN1TTEUSVRINANGAT (PLOs) AUNIATFIUAMARM

szaUaauAny lulsazszay

a

L]

UINTFIUAATLAVIANANYITTAY

W PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
USeyeyns

1. fuawd - mnwsiidudunesifiomete
e lufoaresennug Usuldanudide v v v
NIAAUINU
2. uiinee

2.1 inweN15I38U3 N1SSEUIAIUAULDS
TunsuftRuaznsUiulssimunnuiiens v v
Usznaueam

2.2 VinweenuRvia
3. AUATYSIN : v

3.1 mansgvhiidulununiniuaziin
Usglevildodany

3.2 MIndnidssnsnsgyiiinangniing
Yaaday wayliviRang ey

v

4. fuSNYULYAAS :

4.1 dnwryanaialy

4.2 ANEALUARANILIYVITN 11381
mansAeItos
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8. ANUADAAHDIVDINAGWSNTTEUVRIMANENT (PLOs) flunan SMART

SMART
PLOs Specific Measurable Achievable Relevant Time scale
Faau Usudiuld dunsavila donARDY leiluy
NN SLULLIAN

PLO 1 a8usaaiifugiudu
Igmans ALAAENS ABNTILADS
9 o p v v v v v
AIENTTUIUNTNITING PR SUaE
winlulagansaume
PLO 2 Usgenaldninuinmaadl A
Uaenfbuazannsgiuanaty v v v v v
Vs ilonsWunau
PLO 3 UfUAnsmandl Ineldvinue
N3EUIUNINIINEImanslasge v v v v v
gneas
PLO 4 duAudoyamenuies uay
tiausssiauivnaad Tagldde v v v v v
Advialdegagnsiaa
PLO 5 U URnUALATTONUTIMIAS
Jpdwinenmanswazinalulad la v v v v v
281N Ay
PLO 6 vhanusauiugdushenss]
wyweduiudiauasiinansnsne Tog

i v v v v v

wansaaniennudulalumansiall
uazsjalusiadvAmail
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9. AUHADAATDIVDINAANTNITTBUSVRMANGAT (PLOs) AUTEAUVDY

Bloom's taxonomy

Bloom's taxonomy

Skills Attitude (Ethic / Character)
Knowledge o aw s aw . .
e . . nnwenee (Psychomotor NAY (Affective Domain)
PLOs WnoWeY (Cognitive Domain) Domain)
omain

Kl | K2 | K3 | K4 | K5 | K6 |S1|S2|S3 |S4)| S5 ]| El E2 E3 E4 c1

PLO 1 88u18AN3
Nugrudnineenans
adarans AouNLAeS
FENTLUIUNTNNG
Inenmaniuazinalulad
ANsaAUNe

PLO 2 Usgenaldninug
maell Anulaendoway
WnIFINEINA v
WoaUiAng iilenns
WAIWIY

a wa a

PLO 3 UfUsn1snaail
Tngldvinwensguiuns

= v v
mynenemansliegng
BILGER
J
PLO 4 dufudayase
PULRY Wazaueesn ,

1% = e
anuimund lagldde
Advialdegagneios

PLO 5 UfjURnunu
AIIYNUTTURADITN
Ieransuazinalulad
Ao amanyay

PLO 6 vi91usuiugduy
e siluyweduiusng
wazidnanssae lng
wansaanianudulaly
Aanslall uazsjwiuse
a a a

FTwadl
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10. AUHDAATDIVBINAANTNSITBUTVBMEANGAT (PLOS) AUNINTFIUAMIA

A1UIN5E1VIIVN

a

L]

UINIFTUAUIRIT
99 9 9

a

AUgAL

AnwseauUByyns

=

PLO 1

PLO 2

PLO 3

PLO 4

(Ludd)

11. MsAMUATEAY INUTINTTUsEIIULAZNSUTEUNMUIN SHAdWSN 19I5
VIR (RE9siBLlaIUAZATUNIN)

11.1 L{]WWN”IEJ‘UE]\‘iﬂ']’iU’i’iq PLOs %awé’ngms

$ouan15UsI PLOs dzay Sowuazvaq
PLO weAnssusdvane 9w uAdl
91 Y2 93 Ja faamsliussg
PLO 1 88un8AIuSitugu 100 % 100 % 100 % 100 %
udnemans atlamans | edureAul avuEAINg CEATALLPRHH asuwANg
AONTIARS  ¢7E fugiuinu fugiuinu fugiudnu fugiudnu
NIBVIWNMIMOINIENEns | Inerenans Inerenans Weenans Weenans
uazwaluladansaune ANIAAENT ANIAAENS ANINAENS ANIAAENS 100 %
PUNIMDS POUNIMDS AU IMDS AU IMDS
uazmAlulad uazmalulad uazmAlulad uazmalulad
GRERIT GRERIRIT AauNe GRERIII
PLO 2 Ussgnaltnnuivng 40 % 80 % 100 %
il ennanaendbua -gdvwAny | - Ussyndld - 4139
ﬂqmiijﬂﬂg . Anudlaly ANUMuAll wffaniFosles
wonluAns Wen AL fanslanizne | Anulasady Aty
M vadl way AAes Lt 100 %
WNIFIUEING | WU
luriosumns
iU iRnng
aLad
PLO 3 UjuAnsmaundl g 10% 30 % 80 % 100 %
lHvinwenszuIunImig Jdfgunsnl - gBuenanms | - Ussendvinwe | - dndulaiden
emanslaegnsgnees wdoafloffugild | uazilvinue UfURnIsMng JULUUTINYe
DM ZEY UftRmsmans | wilidudeuld | Ufudnislu
wwizmaadl 16 | feaues Al
aE19gNFeT langidens 100 %
vl
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$ouazn15UsTy PLOs dzau Sovazvas
PLO waAnssUvIINY 91 uAdl
3 Y2 93 92 faamsliussg
PLO 4 Hududeyarmenuies 20 % 60 % 100 %
wazALeBIAAININ - dnawe¥Bms | - duAudeya - duAudeya
il Toelddondraliegns VAARY HANTT | WY maeiliile
gneas naessede FEAUYIALAY uidgylang
Advia WIWF war | 398 5180 100 %
aunsatnaue | wazieue
Yoyasede HAITY
Avialel
PLO 5 UjjUfinuma 40 % 80 % 100 %
IITYTUTTUULINTN - UjdReuny | - diuaoeily - WA
Wemansuavmalulagly AIIYUTIU nsuiRauam | weRnssuam 100 %
DN AN | AIIEIUTI AITLTUTIV
winlla TN ATnaudy
dyuszandm
PLO 6 vhanusamiugdusne 50 % 100 %
nsfluywediniusinuass -uansfensil | - vy
Inanssase lnsuanseania uyweduiusTa | {Bushemnu
ashilslumandied uas uazlian fulalumans
sjufudednBmead avnsauy Sula | el uawseriu
Tumansind Ao 1TmAdl
wawsjsfusio Tuanunisoi
o A . 100 %
Al wannvangla
Tuvaugyinu RERNGITERIRE
Safugu Usziilu
Awguluns
auved
Auole
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11.2 n13UTEEIUNAANINSIS8UTVRMANGNT

PLO
i u.
- L2 | 38n1snnsseul 38ms53n /| wdeddlefld | UM | gae v
PLOs WORANTIUUY a, oA k - . Tums , Huszidiu
YI89LEIn PLO Uszidu PLO n PLO o H s
L9uU
Hul
PLO 188U | - B5UBiugIY | - N15UTIEY -MInedey | - wuuvedeu | U1 U1 | -5
ATditugIu Wand - msvhuwuuindn | - Ussidluea | - Tusu Haou
fuinenmans | - oduiefiugiu | - mevhfanssungy | W/ Juen/ | - uvu - 919138
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fIBNTZUIUMT | T2INen wazthiauewindy | wodnssdly | wednssu - 919158
mdneemans | - osuieitug | Sou Fugeu - uuy HIURRYRU
uazinalulad ARlAAENS - mMyadauwasfUR | - Ussidlunis | Useidu nangns
ansaume - oSuwitugiu | MEUBHANY | T18ULaY
ABLIILABS - MsiSeuime - Unfinw mstaue
wazwalulad | awes lnefinwiann | Ussiliunwes | - wuu
ATAUNA wnansUszneuns | - Lileu Usgillung
dounaznisauAy | Useldlumaau | 9w
9ndeRdvia yoifiou - Wuy
- Msfnwfeg Ussiiu
NNIAANY AULBA
- mMsldaaunised
OAGEN
- msladywndu
1
- msldlassnudu
U
PLO 2 - gRviug | - MausIene -Msvedey | - wuuvedey | U2-4 | U4 | -819758
Usggndldnnug | miaadl -mavihuuudndn | - Ussdluea | - Tuou Haou
mand A - Tiendieny - mevhienssungy | 1w/ Buew/ | - uoy - 919158
Uaenasouay Anvimnand UaEITALENDY Tunu Uszidiunis Usgan
WesgIvanaly | - AwInm - MIWLUTIBY - dan dunm nangms
osUfuRn1S wiliugiu wagiaueniidy | wednsslu | ngRnssu - 0138
wlonsain - 95Uy SEu Fuigou SNy H3URRYRU
1 WHUMTVAARY | - MIaSakasUuR | - Ussiliunns | Useidiu NANgns
- BEusenY | ey WNAUBHANY | T18ULRY
waziiauewa | - NMsiSeuiiig - Unfinwn msdiaue
N3NARDA auled lnefnwann | Useiliuaues | - wuu
- afueuaY lonansUszneuns | - Lileu Usziliuma
afusely dounaznsduAy | Useidlumaaiu | 9w
ARSIz 9ndoRdvia vodiilou - Wy
manll - MsAinwfeg Uszidiu
-onfegeld | annsdifne AULBA
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AAARDIIU d1q04
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T4

WuIAN 4 A15RRNRUUTIRIVILALIATIETIMANgNT
1. MIAUUNHAANSNI5ITBUSVaMANEGAT (PLOS) MY Bloom's taxonomy LNaAMUATIEIY

Skills Attitude Courses
PLOs Knowledge
Generic Specific Ethics Character
PLO 1 ®8un8 | K1.1 ‘ﬁugmw S1.1 AOUAUBILAY E1.1 psaaan CL.1 fluywe ‘ﬁugwuu,azﬂizmumimﬁwmmam%
mmi‘*ﬁugm Inermansuay Teusaalunis Fodnd warilsudou | duiush (K1.1, S1.1, S1.3, S1.4, E1.1,C1.2, C1.3)
AANYIFNERS | NTTUIUNITNN Sous e C1.2 1 Juawgn
ARIAFARS enemans s1.2 1gunsal E1.2 ousuilannu | danm Mandiugu
ABURILMDS K1.2 seuumiae 3‘1/|mmam§'ﬁugm ﬁmﬁwuaq@ﬁu C1.3 vaudu | (K1.2, K1.3,K 1.4, K1.5, S1.1, S1.2, S1.3, S1.4, E1.1,
MENTELINANT | KL1.3 2aurmaniuay o e E1.2,C1.1,C1.2, C1.3)
MaMeIEEns | warans 51.3 fivinwenis
uazwalulad | KL4 91U Wasu Ay | Aeduvaneuay wilitugu
ansaune Sou nfluay asuAuINIe (K1.6, K1.7, K 1.8, K1.9, S1.1, S1.2, S1.3, S1.4, EL.1,
walwidn sl Fneenans E1.2,C1.1,C1.2,C1.3)
K1.5 UfURnsmeiidnd | S1.4 fvinwenis
flugiu AN Fmenitugiu
K1.6 axmey 579 Wusy | Inennansle (K1.10, K1.11, K 1.12, K1.13, S1.1, S1.2, S1.3, S1.4,
vl S1.5 vinwensld E1.1,E12,C1.1,C1.2,C1.3)
K1.7 Udnnauansduius | aeuiiamed
K1.8 nN3A Lud S1.6 Yinwen1s
K19 Uftinmsmundl | duduuaznis
flugiu tiauesede
K1.10 39au1n159e9 favia
34il3n
K1.11 anuviainuans
NI

K1.12 waluladdinw
TuAIndsedniu




9¢

PLOs

Knowledge

Skills

Attitude

Generic

Specific

Ethics

Character

Courses

K1.13 Ygd@n1sma
Fvenitugn

K1.14 97uiuaiay
N3ALEUNIT laven
169

K1.15 8n31diu dndau
JeyalAlnsenen Sevaz
K1.16 @un1s n9vluay
AINENNUS

K1.17 svndadosdu
K1.18 ad@tazainu
Yhezduiodu

K1.19 3ngnis
paUNILABsSLAENS
Ussyndldludsny
Yot

K1.20 93AUTENOUTEUY
paUNLABS

K1.21 S¥Uuiaugnu
K1.22 Jgynimna
ADURIAADS

K1.23 955810550
nMINeAIALAZNNT
Foansooulay

K1.24 UgdRn1sme
Ineniseeuiines
uazmaluladansaune
ﬁugm

adlaFnansiugn
(K1.14, K1.15, K 1.16, K1.17, K1.18, S1.1, S1.3, S1.4,
E1.2,CL1)

WensreniImeskazinaluladasaumeaiugu
(K1.19, K1.20, K 1.21, K1.22, K1.23, K1.24, S1.5, S1.6,
E1.2,CL1)




LC

PLOS Knowledge Skills Attitude Courses
Generic Specific Ethics Character

PLO 2 K2.1 viyfilaridu S2.1 ARUEUDY 52.2 Tinwen1s E2.1 A5eian C2.1 vy WITBuN3Y 1 (endedu K2.1, K2.2, S2.1, S2.2, E2.1,
Useynaldy K2.2 audRuaryfizen uazdldu AruvY Fodng uawll | duiusa c2.1)
R NG VosanBUIE $lunis wazaguaug sulouide | C22 uanseen | wallefiuv3d 1 (lendadu K2.3, K2.4, S2.1, 52.2, 52.3,
aNnuUasnde K2.3 nguinisiaiusy Sous 9FEnsLALl E2.2 ousuitennny | Seenushilelu | E2.1, c2.1)
uay Gh 2.3 fvinwens Aniuges Fansiadl willBalEnd 1 (endsAu K2.5, K2.6, K2.7, S2.1, 52.2,
WRsgINEINa | K2.4 @1suszneu AIUIUNN fou $2.3,£2.1, C2.1)
Tuieaujusinis Wadau mansiadle Fadl 1 (nUIAU K2.9, S2.1, 2.2, E2.1, C2.1)
WtensWann K2.5 gaunnasans 9 NYNADY WPIAASIEN (enUady K2.12, K2.13, S2.1, 52.2, S2.3,

U

K2.6 aauA1ans

K2.7 il lwlsi

k2.8 wnflvesianemans

K2.9 astilaiana

K2.10 Wunuaaguyes
a1staluana

K2.11 M3AUANN1S
uansoanIBIBULAY
nsvhastilaana
TWhusas

K2.12 M5 IATIENTS
AMANULAZLY
J3um

K2.13 adfdmsuiail
A5zt

K2.14 A5 IATIENeIe
wadlansaninga
1nl

E2.1,C2.1)

nMslaTEimaaiseeiesile 1 (lenveiu K2.14,
S2.1,52.2,52.3, 2.1, C2.1)

wiBun3e 2 (onUsdu K2.2, 2.1, 52.2, E2.1, E2.2,
C2.2)

wilafun3d 2 enUsdu K2.3, K2.4, S2.1, 52.2, 52.3
E2.1, E2.2,C2.2)

WwIBHENE 2 (lenUsAu K2.5, K2.8, S2.1, $2.2,52.3,
E2.1, E2.2,C2.2)

Tuall 2 (lonUsAU K2.10, K2.11, S2.1, 52.2, E2.1,
E2.2,C2.2)

MslesERmaniseeiesile 2 (lentefu K2.15,
K2.16, K2.17, 52.1, S2.3, E2.1, C2.1, C2.2)
dunumaadl (lendedu K2.19, S2.1, S2.2, E2.1,
E2.2,C2.1,C2.2)

Tassmsivemandl (wndedu K2.19, S2.1, 52.2, $2.3,
E2.1, E2.2, C2.1, C2.2)

Nnuszaun1saluTnmaedl endadu K2.19, S2.1,
S$2.2,52.3,E2.1, 2.2, C2.1,C2.2)
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K2.15 nM5IATIEheIeY
wadanslasuilan
7

K2.16 A5 IATILHGE
wadanraad L

K2.17 A5 IATIEhee
WANAN1IANNS DU

K2.18 anulasnnsuay
WIMIFIUAINALY
Vs uRng

K2.19 M3ysanisesd
R NG

annsalnUdmsumildunsd (ondsdu K2.14, S2.1,
S2.2,52.3,E2.1,E2.2,C2.1,C2.2)

wilwodlues (leniden K2.8, K2.19, 2.1, 52.2, E2.1,
E2.2,C2.1,C2.2)

wnilgnamnssy (niden K2.19, S2.1, S2.2, E2.1,
E2.2,C2.1,C2.2)

WwilanizwIndeu (Bnden K2.12, K2.19, S2.1, S2.2,
S2.3 E2.1,E2.2,C2.1,C2.2)

WIINARTUIETIUYIR (Bniden K2.19, S2.1, 52.2,
S2.3,E2.1,E2.2,C2.1,C2.2)

Wasall (loniden K2.19, S2.1, 52.2, 2.3, E2.1, E2.2,
C2.1,C2.2)

wilams eniden K2.9, K2.10, K2.19, $2.1, 2.2,
E2.1, E2.2, C2.1, C2.2)

WATllASeEee (eniden K2.19, 52.1, 52.2, E2.1,
E2.2, C2.1, C2.2)

WANUNNLADNUATNAINUNALNUY (lonidan K2.19,
S2.1,52.2,52.3,E2.1, E2.2, C2.1, C2.2)
awsangudmsulined (wniden K2.19, $2.1, 52.2,
E2.1, E2.2, C2.1, C2.2)
nsUszenaliiniingn s ssumAGegsna (lenden
K2.19, 52.1, 52.2, E2.1, E2.2, C2.1, C2.2)
FveRAwnaall (lentden K2.19, S2.1, $2.2, E2.1,
E2.2,C2.1,C2.2)

Walanead (loniden K2.19, S2.1, 52.2, E2.1, E2.2,
C2.1,C2.2)

WwIduANN (nden K2.19, S2.1, S2.2, E2.1,
E2.2,C2.1,C2.2)
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WilasneassAnansue (leniden K2.19, S2.1, 2.2,
E2.1,E2.2,C2.1,C2.2)
PLO 3 K3.1 ndnmsujoinms | $3.1 Mdaunsal $3.5 UjURn1s E3.1 A396381 3.1 Juaudne | URTRNMseEBun3d 1 (entedu K3.1, K3.2, S3.1,
UfuRnma RRITGHY Panil wag VIARDIVATBUNY Fodnd uayd dune S3.2, S3.3, S3.4, S3.5, E3.1, E3.2, E3.3, E3.4, C3.1,
wdl Tneldinwy | K3.2 nszuaunisms aaadleogng  |[Heidu sufovite | C3.2 fimnu C3.2, C3.6)
ASLUIUNITN Aneneans gneas S3.6 Uﬁﬁﬁmi‘ﬁ E3.2 gausuileniny nsvfiesedu | UuRnaalietiun3d 1 (endsAu K3.1, K3.2, S3.1,
Inedansle Uasnse Aendosns FRARIEN lumsiSeus | $3.2, 533,534, S3.7, S3.8, E3.1, E3.2, E3.3, E3.4,
BENYNFDI $3.2 finweAINy Auasnent Q’Su C3.3 fauAn | C3.1, C3.2, C3.6)
Uaonseuay asBuvid E3.3 $1891UKNANS aswassd | YURnsiedideil@nd 1 (endedu K3.1, K3.2, S3.1,
ATTINEING $3.7 UjUAn1sveaed NAFDINIY C3.4 §i3n S3.2,53.3, S3.4, S3.9, S3.10, S3.11, E3.1, E3.2, E3.3,
Tu Aenfuansuseneu Jafiaasa asnse | 3.4, C3.1, C3.2, C3.6)
WoeUfuRns aflunsg E3.4 TAmnudnfry C3.5 Hay UfuAnsTuell 1 (endsdu K3.1, K3.2, S3.1, S3.2,
$3.3 yinwensAn | S3.8 U{URANIS flumu AN $3.3,S3.4,53.13, E3.1, £3.2, £3.3, E3.4, C3.1, C3.2,
Jpsent Weules | veaesnis dasadelums | C3.6 vhewdu | C36)
NG PRGN Fuasnzh Ufusns e UfURMsaiaeszi (endedu K3.1, K3.2, S3.1,
A13YIUINIT @15Usenau S3.2,53.3,53.4,53.15, E3.1, E3.2, E3.3, £E3.4, C3.1,
FNARINI9LAL 1Wegou 3.2, C3.6)
S3.4 Yinwens $3.9 UjURn1s UftRnmsmsiinsgimaniifeiniosde 1 (antady
ATUIUNLAT] NARDINNGU K3.1, K3.2, S3.1, S3.2, S3.3, S3.4, S3.16, E3.1, E3.2,
yNAFEANS E3.3, E3.4, C3.1, C3.2, C3.5, C3.6)
$3.10 Ufusn1s wildunsd 2 (enUIAu K3.1, K3.2, S3.1, 53.2, 53.3,
NAFDINIY S3.4,S3.6, E3.1, E3.2, E3.3, E3.4, C3.3, C3.4, C3.5,
@UANERS C3.6)
$3.11 UfjdRnis wnilatunid 2 lonUsdu K3.1, K3.2, S3.1, S3.2, 53.3,
NAADINN S3.4,S53.8, E3.1, E3.2, E3.3, E3.4, C3.3, C3.4, C3.5,
LAl C3.6)
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$3.12 Yfunng LAILBeHANS 2 (ondadu K3.1, K3.2, S3.1, S3.2, S3.3,
GO NG S3.4,S3.9,53.12, E3.1, E3.2, E3.3, E3.4, C3.3, C3.4,
vadianenans C3.5, C3.6)

$3.13 UfuRnIs Fuadl 2 (1ONUIAU K3.1, K3.2, S3.1, $3.2, 53.3, 53.4,

wmaaalﬁmﬁ’u S3.14, E3.1, E3.2, E3.3, E3.4, C3.3, C3.4, C3.5, C3.6)

a1stiluana UFtRnmsmslinsgimaniifeniesie 2 (andady

$3.14 UjURn"s K3.1, K3.2, 3.1, 53.2, 53.3, $3.4, 53.17, 53.18, 53.19,

wmaauﬁmﬁmu E3.1, E3.2, E3.3, E3.4, C3.3, C3.4, C3.5, C3.6)

LNUDATUVDS Tassmsidenmamil entafu K3.1, K3.2, $3.1, $3.2,

mi%ﬂmaqa S3.3,53.4,53.20, E3.1, E3.2, E3.3, E3.4, C3.3, C3.4,

$3.15 UfuRnng C3.5, C3.6)

naaeufeafunis HnusyaumsaRu@nmaeaiitontedu K3.1, K3.2,

?Lﬂﬁzﬁﬁmium‘w S3.1, $3.2, S3.3, S3.4, S3.20, E3.1, E3.2, E3.3, E3.4,

waglyauSuna C3.1,C3.2, C3.3, C3.4, C3.5, C3.6)

$3.16 UURN1s annsalnUdwsumildunsd (eniden K3.1, K3.2,

wmaauﬁmﬁumi S3.1,53.2, 53.3,53.4, 53.16, E3.1, E3.2, 3.3, E3.4,

AAsrzmewmeaila 3.3, C3.6)

nsanlnsalnd wilanznasn (wnden K3.1, K3.2, 53.1, 53.2,

S3.17 U:ﬁﬂ}ﬁmi S3.3, S3.4, S3.15, E3.1, E3.2, E3.3, E3.4, C3.3, C3.6)

NABBINTIATIZR wilndnAnYisssueIA (eniden K3.1, K3.2, 53.1,

fewadianilag $3.2,53.3, 53.4, 53.15, E3.1, E3.2, E3.3, E3.4, C3.3,

11N C3.6)

$3.18 Ufumnng UYlnsiall (oniden K3.1, K3.2, $3.1, S3.2, $3.3, S3.4,

nARRRYITUNNT S3.6, E3.1, E3.2, E3.3, E3.4, C3.3, C3.6)

Fmszsimewmaila Wwilems (lenden K3.1, K3.2, $3.1, $3.2, $3.3,

maed i S3.4,53.15, E3.1, E3.2, E3.3, E3.4, C3.3, C3.6)

$3.19 UjURn1s infiledosdions (teniden K3.1, K32, S3.1, 53.2,

maauﬁmﬁu S3.3,53.4, S3.15, E3.1, E3.2, E3.3, E3.4, C3.3, C3.6)
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A1SIAT TR PANUNWFDNBATNANUNALNY  (LBALden K3.1,
WAtlANIeAIY K3.2, S3.1, S3.2, S3.3, S3.4, S3.10, E3.1, E3.2, E3.3,
Sou E3.4, C3.3, C3.6)
$3.20 U§jURN13 nsUszgnaldipiindnsdaeisssufigegsia (lenden
nsUszensiesd K3.1, K3.2, $3.1, $3.2, 53.3, $3.4, E3.1, E3.2, E3.3,
Amimaadily E3.4, C3.3, C3.6)
NI
PLO 4 dupu K4.1 nsauAUDen S4.1 Winwenns S4.4 inwen15 Ed.1 m5a9an Ca.1 Hany WwIBUNSE 2 (enteAU Ka.1, Ka.2, S4.2, S4.3, E4.1,
doyamenuied | ANuIMAIian Tflsunsu TUsunTURMIENS fodnd uaxdl fulondr | E4.2,E4.3, E44, C4.1, C4.2)
waztiauendd | undsdayaszdurduas ‘*ﬁugﬂuma vAdl seidevite LEnID8N wilelunsd 2 (ndadu Ka.1, K4.2, S4.2, S4.3, E4.1,
R NG WY ADURIADS Ed.2 yausuiliniu wavdeans | E4.2, E4.3, E4.4, C4.1, C4.2)
Tnelddonanta | K42 msdnauenans | S4.2 inwenis AnLiuved i WWIBENS 2 (enUsdy Ka.1, K4.2, S4.2, 4.3, ,
Ieingnegneies naaeIRIdonaa FuAunwneuay Qﬁu ca.2 vl | E4.1, E4.2, E4.3, E4.4, C4.1, C4.2)
K4.3 msUszandesd mwdangulagld E4.3 S18UNans e Fuadl 2 envaru Ka.1, K4.2, S4.2, S4.3, E4.1, E4.2,
R NG doRdva NABDIA ca.3 finnuldly | E4.3, E4.4, C4.1, C4.2)
K4.4 n1sEuAULAY S4.3 inwenis Forfiaas WAz nMslasEimManiseeiedile 2 (lenviu Ka.1,
Yrauenidemand | dnausnanis E4.4 lsifmasn W99 K4.2,54.2, 54.3, E4.1, E4.2, E4.3, E4.4, C4.1, C4.2)
nnaeRIndonaia NAULAY ANg Fuywmanil (enUsdu Ka.1, Ka.2, Ka.3, Ka.4, S4.1,
audindvand paaian | S4.2, S4.3, E4.1, E4.2, E4.4, C4.1, C4.2)
maapﬁu Tassmsidemamil (lendeAu Ka.1, K4.2, K4.3, Ka.4,

S4.1,54.2,54.3,54.4, E4.1, E4.2, E4.3, E4.4, C4.1,
C4.2, C4.3)

TnUszaun1sallInTnme (endedu Ka.1, K4.2, K4.3
S4.1,54.2,54.3,54.4, E4.1, E4.2, E4.3, E4.4, C4.1,
C4.2,C4.3)
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PLO 5 UfU# K5.1 TotsAuan ivi@w | S5.1 Ujusnu E5.1 fllamaRnia c5.1 8 U URNMsaliBun3d 1 (endsAu K5.1, S5.1, E5.2,
AUATL Inemansuas ANUATILIUTTU Tumns ANEsald | E5.4, E5.6, C5.1)

5581USTUWAS | walulad LRSI TN Jsenou FoLiaasenny UfjURnsiadieliunid 1 (endsAu K5.1, S5.1, E5.2,
TN Ineransuay TN WANMINIAS | E5.4, E5.6, C5.1)

AneFansuay walulad E5.2 ANSW RNl @e@nd 1 (enUsdiu K5.1, S5.1, E5.2,
wiAlulagle nnszlau nge E5.4, E5.6, C5.1)

28U EY faLIan way UfUANsTued 1 (enUsAu K5.1, S5.1, E5.2, E5.4,

Fodndgasn
E5.3 NENENMLEI9YN
ANus
Y
ANUAINTA
93V INT
E5.4 Toiash 1ensw
Tudnsuay
v o v
wivedou
E5.5 lifnaandaya
A a o
Aneiuau
YDIEDU LU
1n159199mn9
Fng
E5.6 sausu
JoRANAIATDS
AULDIAZEDY
LAT e
wily
E5.7 U uRnulagss
GNEEFUReREY
TUAIUDIYR

E5.6, C5.1)

UfURnmaaiimsent (endsdu K5.1, S5.1, E5.2, E5.4,
E5.6, C5.1)

UftRnmsmsiinsgimaniifeiniosde 1 (antady
K5.1, S5.1, E5.2, E5.4, E5.6, C5.1)

wAiBun3e 2 (nUsAu K5.1, S5.1, E5.2, E5.4, E5.6,
C5.1)

wallafun3d 2 (lnUsAu K5.1, S5.1, E5.2, E5.4, E5.6,
C5.1)

wIlBHENS 2 (enUsAu K5.1, 5.1, E5.2, E5.4, E5.6,
C5.1)

Fuall 2 (lonUsAU K5.1, S5.1, E5.2, E5.4, E5.6, C5.1)
UftRmImstesgimaaiimendosde 2 (andsdu
K5.1, S5.1, E5.2, E5.4, E5.6, C5.1)
Tassn1s3demaadl (endadu K5.1, S5.1, 5.1, E5.2,
E5.3, E5.4, E5.5, E5.6, E5.7, C5.1)
HnUsraun1saidndnme Gendadu K5.1, S5.1, E5.1,
E5.2, E5.3, E5.4, E5.5, E5.6, E5.7, C5.1)
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ANEUT ez
aniu
NIEUNINERIY
PLO 6 ¥1191u Ké6.1 wuamemsiteu | S6.1 wlang E6.1 sonsuilsan | C6.1 uamson | dunuwnaail (wndsAu Ké.1, $6.1, 6.2, E6.1, E6.2,
‘iwﬁuééuﬁw émﬁuiﬁu #auved AnLiuved Feusiulalu | C6.1, C6.2, C6.3, C6.4, C6.5)
nsiluywe AULBY LAY Hou Aansiadl lasimsIdemaail (endsdu K6.1, S6.1, S6.2, E6.1,
durhusiinuasd Audu E6.2 UjtRnuile | C6.2 fimnu E6.2, C6.1,C6.2, C6.3, C6.4, C6.5)
Inassu 6.2 yinwelu AT oanuludndn | HndszaunisaRun@wms lendsdu K6.1, S6.1, S6.2,
Ineuansoanis 19 vl E6.1, 6.2, C6.1, C6.2, C6.3, C6.4, C6.5)
awsiilaly Ansodoans C6.3 Sluyy
Fansiadl uay Fuush
yufusiednTn C6.4 130
LAl A5
C6.5 Uaneen
flannznsdu

Buaganuia

° &)
karvinaudu
e
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1) A1e3unesedvn wuIndAnEIlY
Tdulumnusznieesmineraesviganauns 309 MITANIsSEUNEeU
wnadAnwialy

2) AMB5UNETIEIVT NUINIV AN

2.1 ﬁqa‘%maiw%ﬂﬁugm
14021142 ﬁugml,l,azﬂiw’mﬂ’ﬁmﬁwEnmam'
Fundamentals of science and Scientific processes 500
mmwmaLLaz‘ﬁwmmiﬁﬁﬂﬁ’zyjuaﬁwmmam‘ NTZUIUNITNNINYIAIEANT N1TAR
Anngsiegraduszuu msldnsyuiunsmadnemanslunisuiledgm asserussanay

NM9YI9UTINALYBIUN NG FNERS

The meaning and significant developments in science, the scientific process,
systematic analytical thinking, applying the scientific method to problem solving,

ethics, and collaboration among scientists
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14011321 Andiugu

= 3(2-2-5)
Fundamentals of physics

AAndiunszurunsmainemans ngufuasndnnisldiedeseluiesujufnisiand

N3N N133AsIgikaznIsitauedeyansildndegraduszuu ssuuniae

FAUAERSLATINAATERS ULAENAIUY AmTeu T wimdnlih

Physics and scientific processes, theories and principles of using laboratory

instruments in physics, calculations, systematic analysis and presentation of physical

data, units of measurement, kinematics and dynamics, work and energy, heat,

electricity, and electromagnetism

ARIAANEASNUFIY

14091110 3(3-0-6)

Fundamentals of mathematics
IUIUTWAZNTANTUNT 1EVenAIaT 9nTaIu dadru JyaiRlnsesd Sevaz auns
nsmtazAduTLE sedialoiy adfuazanunsduledu
Real Number and Operation, Power, Ratios, Proportion, Rule of Three, Percent,

Equation, Graph and Relation, Basic Geometry, Basic Statistics and Probability

14121108 Anemsneufnesiazmalulafansaumeaiiugu
Fundamentals of computer science and information 3(2-2-5)
technology
Inemsneuiamesiudsnutiagiiu mmsiRniiuesiuszneuszuuReLiames sTuUEvIY
Tymepeuiiames msussendldmeluladreuiiwmesluginUsedniu nMsAumiuasnis
Wifsansauma asseUTTMLAEN QN UATTaag MIdeasooulat]
Science and Modern Society, Knowledge of computer systems, number systems,
computer-based problems, the application of computer technology in daily life,

information retrieval and access, digital ethics and laws, and online social media

14021143 \ATlUgIY

. 3(2-2-5)
Fundamentals of chemistry

Prmay 519 USunauansduiius siuseiedl nIa-lua n1sussendldiadludinusedniu way

UfuRnIsNNeITes

Atoms, elements, stoichiometry, chemical bonding, acids and bases, application of

chemistry in daily life, and related practical experiments
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14031125  F¥neitugiu

= 3(2-2-5)

Fundamentals of biology

Ssuendniivenitugu MidanasiTaunmsvedelidin ansvsenoueiludditin wed
LaYMIUULEAd MsSuunvaevy A iTTe Wugmans szuunmiauYesd i dan
woAnssuaznsUTUR dneiver msdanisdannden wasuszgndldesdauimesiu
e lutinUszriule
Principle of Biology, origin and evolution of life, biomolecules, cell structure and division,
biological classification, genetics, biological systems and functions, behavior and
adaptation, ecology, environmental management, and application of biological

knowledge in daily life

2.2 nguAvnanzaudsduLagIvanizauben
2.2.1 MasungEIvamziuleAy

14021301  \ARBWYE 1
3(3-0-6)
Organic chemistry 1

lassasravg il sidunazameslownilvesansdunid ansusenaulalasasuou uweadaglas
Leanesed 51503 woadleruazAlau ninAsuendanuazoyius teflu maSunde audAms
nenIm Msw3ey UgAsenaiivaznalnnisinufiisen wldunsgnuiinussdniulas
AFINNITU
Structures of functional group and stereochemistry, hydrocarbons, alkyl halides, alcohols,
ethers, aldehydes and ketones, carboxylic acids and derivatives, amines, nomenclatures,
physical properties, types and mechanisms of organic reactions, organic chemistry in daily

life and industry

14021302 U{URNSANBUYEE 1 1050)
Organic chemistry laboratory 1

UfURnsneaeunyilaiduvesansuseneulalasmiven ueafiaislas ueanesed Bises wead
loet Ao tofiu nsaiuendan uazeywus wediamsuonasduviduasmailiuians Tae
lovinwenssuIumMIanemansuasanuguiinisnaelliogswasnsie
Laboratory includes testing of functional groups of hydrocarbons, alkyl halides, alcohols,
ethers, aldehydes, ketones, amines, carboxylic acids and derivatives, techniques for
separation and purification of organic compounds using scientific process and safe

chemistry laboratory practices
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14022316  \pLIBUVSY 2
3(2-2-5)
Organic chemistry 2

audRAuarUiise e Bunidndlulasau duedu uasvoarledaiuesiuszneu malewe
1slopdn wodiluadesozlsnnfin MIaNUUULAYNITALATIZAENTOUVRE 08198 NMTIATIZA
msanlnsindvesansdunid maUszgndldesdanuiiuiosdiu uasdinsed1iu way
UFtRmsiinendeatunmafnuiiseaivesnsduyis
Properties and reactions of organic compounds that contain nitrogen, sulfur, and
phosphorus, heterocyclic compounds, polynuclear aromatics, design and synthesis of
organic compound, spectroscopic analysis of organic compounds, applying knowledge

to the local and daily life, and related organic reaction laboratories

14022231 \adlotuvisg 1
3(3-0-6)
Inorganic chemistry 1

wvosudanazlassainmdn audRveasinsnsisuniinuersimuidu ngunisiia
wusglaaudkarsuTsluana nsinansuseneulesstin noujnisiaiuselans lave
watw anshstane inflvesansusznousiadoudosdu
Solid state chemistry and crystalline structure, properties of representative and transition
elements, theories of covalent bonding and molecular geometry, the formation of ionic
compounds, theory of metallic bonding, alloys, metalloids, and basic chemistry of

coordination compounds

14022232  UfuRniietiuvad 1 1030)
Inorganic chemistry laboratory 1

ﬂﬁﬁﬁmﬁmamﬁmﬁumﬁ%aLL%&LLmImaa%ﬂwﬁﬂ AUUAVRITISNT I UNINRALT N
FUTTU negevauTRasUsznaulanauitazleseiln wazduasziaisusznouldou
Josdu TngldinuznszuiunismainemansuazvdnufifinsmanaiiednaUaenss

Laboratory experiments on the solid-state chemistry and crystalline structure, properties
of representative and transition elements, testing properties of covalent and ionic
compounds, and synthesizing basic coordination compounds using scientific process skills

and safe chemical laboratory practices

14022233 \aflefluvid 2
, , 3(2-2-5)
Inorganic chemistry 2
lassasauasUfisenveensusenaudidou ngunsiiniussyesasusenauldetau N3
Uszendldasdnnuiiuvieddiu uasdinusedniu msduAuinemsadelmimanaiietiuvse

warmMsuaUamedeniva el juRinisnaaensdunseiansusenouisdou
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Structures and reactions of coordination compounds, bonding theory of coordination
compounds, applying knowledge to the local and daily life, researching modern
science in inorganic chemistry and presenting with digital media, and laboratory

experiments on the synthesis of coordination compounds

14022411 @ILTIHENE 1
. . 3(3-0-6)
Physical chemistry 1

LLﬁ”aLLazquﬁ%aﬁ%aﬂLLﬁa Qm‘wwamam% amgamﬁ auqai’gmﬂ A1582a08 QUNAAEARNS
Al Lad i
Gas and kinetic theory of gas, thermodynamics, chemical equilibrium, phase

equilibrium, solution, chemical kinetics and electrochemistry

14022412 U{URNSWEWTHANS 1
Physical chemistry laboratory 1
UURnismaasauiawasnguladvssuia guvnarans augaind aunainnin
¢ = o a ¢ = =
a15azany aunamansial nsulnivesarsdidninslad nszulunisiadllnig

1(0-3-0)

dianivse lagldvinwenszuiunsmainermansuasuanujifnismaeiiodtsasnds
Laboratory experiments on gas and kinetic theory of gas, thermodynamics, chemical
equilibrium, phase equilibrium, solution, chemical kinetics and electrochemistry
using scientific process skills and safe chemical laboratory practices

14022413 \wHWHENS 2
3(2-2-5)
Physical chemistry 2

JEUVANA AUV UVNAFNEAS TN IAENA AVBIEITAYAY mﬁﬂﬁuﬁaé’mi’ui’aﬂmam%
Tassafedidnnsedndvosernenuazluiana nsuseyndldesdmug fusiesiu uay
FinUszinTu msduduinensadiolmimanfiB@fladnd wasnsiiauediedondva uay
UftRnmsmaaesmsiieafugumnamans uaziailvesianmans
Thermodynamical equilibrium, phase equilibrium of solution, surface chemistry of
materials science, electronic structure of atoms and molecules, applying knowledge to
the local and daily life, researching modern science in physical chemistry and
presenting with digital media, and laboratory related to thermodynamics and kinetics
of materials
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. . 3(3-0-6)
Biochemistry 1
nannIsTnAdNugIu oedUsenou UASenall wavaulfvewad a139luiana
Usznaumemslulawmsn diia 1UshAu ol nsaiine@sn sosluu Indu wazindous
Basic principles of biochemistry, components, chemical reactions, and properties of cells,
biomolecules including carbohydrates, lipids, proteins, enzymes, nucleic acids, hormones,

vitamins, and minerals

14022506 UURANsTAL 1

: : 1(0-3-0)
Biochemistry laboratory 1

UfuRnsnfedesivanstiluanalseneumeaisiulanse afin sk teulesl lagld

VINweNIzUIUNIIINIMEIAanswasnanufufnismisaiogalasnse

Laboratory related to biomolecules including carbohydrates, lipids, proteins, enzymes

using scientific process skills and safe chemical laboratory practices

14023515 Fupdl 2
. : 3(2-2-5)
Biochemistry 2
LLUeaTNveansTIlanaUsenounle milulawse ludu Wiy waensnilanddn n1s
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Metabolism of biomolecules including carbohydrates, lipids, proteins, and nucleic acids,
regulation of gene expression, purification of biomolecules, applying knowledge to the
local and daily life, researching modern science in biochemistry and presenting with
digital media, laboratory experiments related to metabolism of biomolecules
14022618 LATLATIEY
3(3-0-6)
Analytical chemistry

MANNISATIAT TR NLAZITIUSIN adfdmTuadiiesier nsiuIumaad
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Principles of qualitative and quantitative analytical chemistry, statistics for analytical
chemistry, calculations in analytical chemistry, eravimetric analysis, and volumetric
analysis including titration methods such as monoprotic acid and polyprotic acid titrations,
precipitation titrations, complexometric titrations, redox ftitrations, titrations in non-

aqueous solvents
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14022619 UfuAnTswaiitaTIEnt 1030)
Analytical chemistry laboratory

UjTRmsiiedestundnmsaiiessidsmunmwendaina mslesgiuiana

TnethminuasUSanes

Laboratory experiments related to the principles of qualitative and quantitative analytical

chemistry, gravimetric analysis, and volumetric analysis

14023611 mFaseimandmendesie 1

Instrumental methods of chemical analysis 1 33-06)
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AN UUS wasenaLse
Principles and applications of spectroscopic techniques related to the interaction of
electromagnetic waves with atoms and molecules including light absorption, light
emission, light diffraction, luminescence, and analysis techniques such as ultraviolet-
visible  (UV-Vis) spectroscopy, atomic absorption, atomic emission, infrared (IR)
spectroscopy, fluorescence, phosphorescence, chemiluminescence, nuclear magnetic

resonance (NMR), and X-ray analysis

14023612 UfURAnIsNTImTeImaniinieasesle 1

1(0-3-0)
Instrumental methods of chemical analysis laboratory 1
UUuRNsNNeITesiumInsizinemalinnsaningalnd
Laboratory experiments related to analysis using spectroscopic techniques
14023613 mMhesgimaaiideniode 2
3(3-0-6)

Instrumental methods of chemical analysis 2
nanNIskarn1sUTEYNA ldN1suEnaIsnIeni1saia lasuilnnsiiuuveanal uialas
wilnns il welaan3dianinslnida wuaanlnswy’s wadamaadlwiuazauiou
Principles and applications of separation techniques including extraction, liquid
chromatography, gas chromatography, capillary electrophoresis, mass spectrometry,

electrochemical techniques, and thermal analysis
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Instrumental methods of chemical analysis laboratory 2
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Laboratory experiments related to separation techniques including extraction, liquid

chromatography, gas chromatography, and electrochemical techniques.
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o ) 1(2-0-4)
Seminar in chemistry
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Researching chemical topics of interest by reviewing scholarly articles, gathering data, and
synthesizing chemical knowledge using digital media, presenting findings in Thai at

academic seminars

14023914 1asan1539enaLadl
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Research project in chemistry
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Researching by applying and integrating chemical knowledge with scientific process skills,
searching, and presenting experimental results using digital media, and conducting
oneself according to the ethics of the science and technology profession and work with

others by having good human relations and public spirits

14023744  mwdangudmsulined 1(2-0-4)
English for chemists
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Application of chemical and scientific terminology, practicing skills in researching, reading,

translating, and understanding chemistry-related documents as well as integrating

knowledge for academic communication in chemistry in English
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Internship in chemistry
UuRnsinUszaunsalivdnmaniilagn1susegniuasn1sysan1sesnnuIniaed
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Practice of professional training in chemistry by applying and integrating chemical
knowledge with skills in the scientific process, searching, presenting experimental results
using digital media, international standard training in the laboratory, behaving according
to the ethics of the science and technology profession, and working with others with

good human relations and public spirits
o a a 1'% =
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14020701  LANDAAINNTTY

! 3(3-0-6)
Industrial chemistry
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Manufacturing processes, quality control, quality assurance, quality management in

the chemical industry, principles of basic supply chains, relevant international

standards, integration of industrial chemical knowledge to promote a bio-economy,

circular economy, and green economy

14020702  LATANTIIZWINADY
, , 3(2-2-5)
Environmental chemistry
a a 5 )~ aaa aa a ¥ = aa
wafiuwAy Y1 81nA arsailiasUisenaliniertes nssviunImsaiivasinalulagi
Juinssedawinden anudunarmnsasveu anmunisaiifagiuiineatuniidwinden
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Environmental pollution from soil, water, and air, along with related chemicals and
chemical reactions, underscores the importance of chemical processes and technologies
that are environmentally friendly, carbon neutrality is a central concern, and the current
environmental chemistry landscape involves impact assessments and quality analysis

procedures to integrate knowledge for addressing pollution issues in the environment
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Spectroscopy in organic chemistry 3225)
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Interaction between electromagnetic waves and organic molecules, application of
spectroscopic techniques including ultraviolet-visible spectroscopy, infrared spectroscopy
and nuclear magnetic resonance spectroscopy, including mass spectrometry for structural
elucidation of organic compounds, and structural elucidation using spectroscopic
techniques in laboratories
14020302  LALHNANANNSITUYIA

3(2-2-5)

Natural product chemistry
Tassadaunsirdunsgivosasudnsneisssud nalnnmssengvismsinm welans
afauon 35msfigailaseaine malieseiidsnunimuazyiina Ineanisasielnsid
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YosEnsHANANIIET I ATINTYsINNse ARt lUT Ty se S
The structure and biosynthesis of natural products, mechanisms of their biological activity,
extraction and separation techniques, methods for structural elucidation, qualitative and
quantitative analysis, and modern scientific advancements related to the chemistry of
natural products, as well as laboratory practices for quality analysis and quantitative
assessment of natural product compounds for integrating knowledge for daily life

applications

14020704  WASIUNIUADNALATNAINUNALNY

Alternative and renewable energy (229
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wialuladuazn1suseendlduseleraunasumadeniasna s unaALNud M uYNYY
wazUURnmenemavamansvestiulesiva
Principles and concepts of chemistry on alternative and renewable energy, types of
alternative and renewable energy in gaseous, solid, and liquid forms, integrating
knowledge and technology for the application of alternative and renewable energy

for community benefit, and laboratory experiments on the kinetics of biodiesel
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Polymer chemistry
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Fundamentals of materials science, structure and properties of polymers, polymer
synthesis, mechanisms of polymerization, techniques in polymerization, polymers of

commercial importance and Integration of knowledge in polymer for use in industry

14020304  Ulnsiadl
. 3(2-2-5)
Petrochemical
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UuRnseaesneiutlnsedl
Principles and theories of the formation of chemical components of petrochemicals,
derivatives of important hydrocarbon compounds of fossil fuels, separation and
production processes in the petrochemical industry, selection of catalysts for
petrochemical processes, utilization of petrochemicals in the field of various, and integrate

knowledge to apply to daily life, and experiments on petrochemical

14020501  LALIDIANT
, 3(2-2-5)

Food chemistry
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Biomolecules and metabolism of biomolecules in foods, individual needs of nutrient and
energy, structures and chemical reactions of substances used for coloring, flavoring, food
additives and food processing, topics on modern science related to food chemistry and
qualitative and quantitative analysis laboratories to integrate knowledge into daily life.
14020704  1ATILATO9E1079

, , 3(2-2-5)
Cosmetic chemistry
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Types of cosmetics, important ingredients, usage, and side effects, analysis of important
and active compounds in cosmetic products, quality control and inspection of standards
in the production process, regulations and laws regarding cosmetics, and qualitative and

quantitative analysis laboratories to integrate knowledge into daily life

14020705  N13UsvanAlELATINGNAaESTUYIATIGINT
Business applications of natural product chemistry 3225)
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The processing and quality management of herbal and dye plants involve product
standards, knowledge integration for prototype product creation based on design
thinking processes, market research, and business model development from natural

products
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, _ . 3(3-0-6)
Special Topics in Chemistry
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Special topics of current interest in chemistry, applied chemistry or multidisciplinary

chemistry
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. . 3(3-0-6)
Exploring World of Chemistry
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Application of chemistry in academic and industrial fields, the importance of the
chemistry in various sectors and in daily life, and field studies in research public or

private organizations related to chemistry
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Chemistry and Beauty
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Aesthetic ingredients, raw materials used in aesthetic products, properties and
functions of raw materials in aesthetic products, hazardous substances in aesthetic
products, using herbs for beauty and health, laboratory experiments related to the

production of aesthetic products.

14020708 ATl WATIANAR LN
: . 3(2-2-5)
Creative Product Chemistry
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Chemistry in everyday life, hazardous chemicals in various products, laboratory
experiments related to the production of products for daily use such as personal

care products, and household products, etc.
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Basic Forensic Chemistry
MANNIMBANEMTUNIATIINEIUNTRIMemans n1sinseiesalsenauniaal
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wallan1siesginaaiinedsneaninsalad Tasuilansil dusudied1aniels
MIAERS TIDINIATENAIBENE NISINUSAEIAIBENN NMITIBURALAZNNS
Uszgndlfinatiauaziedesilelusunsiafigatmsdiineeans
Fundamental chemical principles in forensic analysis, chemical composition analysis of
forensic evidence (e.g., drugs, toxins, explosives, solil, fibers, glass fragments),
spectroscopic and chromatographic techniques for forensic sample analysis, sample
preparation and preservation methods, data interpretation and forensic report writing,

and application of chemical techniques and instruments in forensic investigations
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3. AUADAAGDIVRINAANTN1TTEUSVRIT18IY (CLO) fuvinenisiseuinaanddn (Life Long Learning) wazn1sugnile

Y A
WLIBU
Y

VinweMIseuinaonTInIvangns m.u.iail nvus laun

. YINwENISREY 91ULeY AnLaY (Read Writing Arithmetic)

. INWEAIUNNTES19ETIALALLIRNTSU (Creativity and innovation Skill)
. inweeuAuTINile nsviauduiy was maztiiﬂﬁ (Collaboration, teamwork & leadership)
. inWeAUNNTERANT asauna uaz3ivinviude (Communications, information & media literacy Skill)

. vinwraun1sAnegsiisagal wazvinwelu n1suAtyn (Critical thinking & problem solving)

Aanssulusredvneanuuuldinnsdenunsnnig

Ugnils vinwe

- CLOs 753w/ mad . X LLL (nsunnanu ualiswludeadivifetu vield e § 3394
518397 s S8/ NOANTTUUY do S R - . nAU SHs 91 | 4
a nangnInmua Fududedunnaeivlundngns) N doansli
Hoawsu
new creative | ) entrepreneurial nau
) innovation .
ideas thought mindset
CLO 1 YfURnsmMTIelaensuszenduaznisysan 1. Vinwemaldey s1uuae v v v v -5 | - Uz
MIeeARILININAT (KA) Anla (Read Writing Hauuay GTOR
Arithmetic) 971971387 919158ua
2. invzAunsAnegedl Usnw Hnfne
14023914 - o au
o g wainuelu N
1As9n15398 . - L
- n1suAUaym (Critical -nfinw
maedl .
thinking & problem
3(0-6-3)

solving)
3. MNYLATUNITASIETIA
wazuinngsy (Creativity

and innovation Skill)
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Aanssulusredvneanuuuldiinnsaenunsnnis

Ugnils vinwe

- o & oo (asuynenu wilddnludeaduinideiu wisld , o 334
CLOs 33w/ maan3sauey indngmsinaun Sndusidlunnaednlundngns) n?u SHs ¥ doanslv
fa9n3IU
new creative | ) entrepreneurial wanu
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ideas thought mindset
CLO 2 UURn13n1533emerinuenssuiun1snig 1. VinweMadey s1uuae v v v v - 919158 - Useyl
nenemanslaagnsgneies (S4) AnLaY (Read Writing faouuay | Buas
Arithmetic) 8191567 019159 Uay
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