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4. NSIANITISUNTEDU

[\/] ARUNSIAYARL/NUILITUANLIAINTSUAIANT/ANUNIB1IAINTTULAL
[ ] awfiunslnevalemale/Miuneeny

BLEUE oo e ANFIUANUSURNAYDUSOYAY oo
PLEUE oo ANEIUANUSURAYOUS BUAY oo
PLEUE oo dnEIUANUSURAYaUSRYAY

5. wgralunsvellangivy/ i Wesnudngasimnssumansiudia @u1imnssuad) at
UuUgs e, 2564 TianuusvasAueduiusesidngnsain ABET @4 ABET fwuslvivdngmssioad
i mnafiugiuadamans Inemanietisies 30 miaefn ﬁaﬁf’uwé’ﬂqm%waﬁmw%ﬂ
fananuiteliiaenadesiutoriimunves ABET

6. AaSueTEIY/4Mw (Course Description) Usgnaumieuauiuslilemansy uagnanmsseusnannia

awlng) euanevesadd Toyauazsedunist dumeunsiiudeyauaznmiiauedeya sudeu
Wnwedd matanwnliudidaiunatsuaznisinnisnszane anuinazdu fMudsduuasniswanuas
Autandy nsuanuaswesinEln MydssanuruaznIsageUaINRgIU N15IATIZRAL
WUsUTIN MIllesgiideyallisdiuun nslesisinisanneskazanduiusidady Mylnseiuay
Unauadeyalag MS Excel NMsuszgnaldadifluginusydniu

(mmé’aﬂqw) Meaning of statistics, data and measurement, statistical methods, procedures
for collecting and presentation data, measure of central tendency and dispersion,
probability, random variable and probability distribution, sampling distribution, estimation
and testing hypothesis, analysis of variance, categorical data analysis, linear regression

analysis and correlation, data analysis and presentation by MS Excel, applications of statistics
in everyday life

nadwsnsFoud doduganaBeuseiuy/aeini fiFouaunse
(nMwlneg) 1. @wnsavenanuviineesdda Jeyanarsziunisinle
2. annsanivfeyauaziiauedeyaliegauean
3. gnunsalseliouidmsatflangnavingau
4. mmaaﬁmmmﬁmmﬂﬁmLsi’hz;iﬁauﬂmqLLazms"’J’mmimzﬂmié’
5. uduAANUazdula
6. anunsamuuaiuUsduLasuanuaseunzilule
7. @NINTORINLANVRIFIADA LA
8. anunsnUsvanmu Ly nageuaNNAg Ul
9. anInIATIEANNWUTUTILLA Tay LT kunla
10. @11150ATITVINSOND DL AT ENAUNWSLTUE Ul
11. anansald MS Excel Tumsineinazdnauedayala
12, sunsaUssendldadfludinusedniule
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(Mw189ngw) 1. Able to define the statistics data and measurable levels.
2. Able to collect and present information appropriately.
3. Able to use the statistical methods appropriately.

4. Able to measure of central tendency and dispersion.

5. Able to calculate the probability.

6. Random variables can be assigned and probability distributions.
7. Able to calculate the sampling distribution.

8. Able to estimate and test hypotheses.

9. Able to analyze variance and discriminant data.

10. Able to analyze the regression and linear correlation.

11. Able to use MS Excel to analyze and present data.

12. Able to apply the statistics in daily life.

7. s13mUaRuLREuneu (Prerequisite) ...-......... F13UIAULEHUTIN (Co-requisite) ....m........... ,
FAVIVIAVLFHUATUAU (CONCUITENL) .cmeoooe e
8. mwiildlunsdanisdeunisasu
(V] Tonwdaingusalunisdnnisseunisaey Lidesninfesas 20
[ ] Wawdangquinseda
[ 1 Tdnwlne

9. 1AlATI5183Y/YA3Y1 (Course Outline) Usenausie
9.1 %298LUa1NT IMUIUTNUINFDULADLTAIVD

FUnai o frunudalug
nguf) | URUR | Anwidesuies
01 AUNLETDIANR UaYaKaTIEAUNITIN 3 0 6
02 nsiiudeyataznisiiauedeya 3 0 6
03 seileudneada nsTanwildungdiunauay 3 0 6
NM3IANIINTEANY
04 autazdy 3 0 6
05 fuUsduuaznisuanuasnuiiaziu 3 0 6
06 NIUANLIIVBIFIFDA 3 0 6
07 N15USEUUALAENTNAADUALNFTIY 3 0 6
08-09 | MTBATIVANUKYTUTIN MINATIENVRYALT 6 0 12
N
10-11 | Mslmsieimsonneslazanduiusigady 6 0 12
12-13 | mylmsisnuazdnauetayalay MS Excel 6 0 12
14-15 | myUszendldadaludinyuseiniu 6 0 12
39U 45 0 90
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9.2 NITUIUNTIANITTEUIVRITIIY/YAIV AUNUIERnYaINIANGY])
(szynsEvaunsIamsSeuvesmiseinnangud Sermualisnninseunisaoulaglsss
ussene liiiusosas 50 uagldisonntsiseusuvusine 9 M active leaming lakipena
Sovay 50 lpgsyysIeasidgansyvIuNITINNITEUUAL 5T IAUAY YT IIUAA
lawrzmigAnvesnIANgus TuwuuesunszuaumssansiseuT k)

- Apn1sseun1saaulnelglIsussene
- IANSIFTIUTUUUAN 9 A active learning

9.3 A5NTIALETUTHNUNEYRITEIV/YAIV
(ssyYNAMSISEU3 AN IINesTIeTY) Iomilolumsiauasussiluna inTosulonly uay
dnavsesegarvesnsuuluugasanIsseu3)

$a8az 50
$aeaz 50

nanseuives | deandestumanisBeui | BnstauszUszifiuna | edesdieildluns Sa | dadou

5187391 (CLOs) szAUnangns (PLOs)* wazUssiliuna AZUUY

(3ovaz)

1. @unsausn PLO 1.1 @3135093U"¢ 1.1 Assignment/ 1.1 Assignment/ 1.1 (3.0)
ANUNUBUDIFDA mmiﬁugmlumam%ﬁm Problem base learning | Problem base learning

Toyauazszaun1s | Imnssunilasgn 1.2 nageudeoy 1.2 Joeutey 1.2 (1.0)

Tolel RN 1.3 @9UNANNNA 1.3 49a9UNaNNA 1.3 (2.0)

2. mmamﬁuﬁaga PLO 1.1 @3135093U"¢ 2.1 Assignment/ 2.1Assignment/ 2.1 (3.5)
Ll,azﬁ%aua%agaiﬁ mmiﬁyugmiumam%ﬁm Problem base learning | Problem base learning

DYNNUZ A Amnssuniilaogng 2.2 NAEDUYDY 2.2 Jegeutos 2.2 (1.0)

gneas 2.3 @0UNANNIA 2.3 T9apUNa1NN1A 2.3(2.5)

3. gansaly PLO 1.1 @1u13095uy 3.1 Assignment/Probl | 3.1 Assignment/ 3.1(1.0)
syiduuIdmeana mmiﬁyugmiumam%ﬁm em base learning | Problem base learning

IAvgramngau Amnssuniilaogng 3.2 MAEDUUDY 3.2 Yodauto 3.2(0.5)

gneas 3.3 @9UNANNNA 3.3 19apUNA1NATA 3.3(0.5)

4. @unsamuied | PLO 1.1 awnsaesuiy | 4l 4.1 Assignment/ 4.1(2.5)
mstaulindng | enwditugiulumanddu | Assignment/Problem | Problem base learning

drunatauazmsin | Imnssuaillnegis base learning 4.2 Jeaudey 4.2 (0.5)

mMsnszanela anAg 4.2 NAdUYDY 4.3 YadUNANNIA 4.3(2.0)

4.3 goUNaINnIA

5. AIUAIANY | PLO 1.1 @nansnaduie 5.1 5.1 Assignment/ 5.1 (3.5)
azdula mmiﬁugﬁﬂumam%ﬁm Assignment/Problem Problem base learning

Amnssuaillaegig base learning 5.2 Yedautay 5.2 (1.5)

anAg 5.2 ndauLay 5.3 ToapuUnanenIA 5.3(2.0)

5.3 @aUnNaNNnIA
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6. @1InnInuAi | PLO 1.1 @nunsnaduie 6.1 6.1 Assignment/ 6.1 (3.5)
wUsduuasianua | Anuditugulumansdnu | Assignment/Problem | Problem base learning
aruasduld | Aenssueillaegng base learning 6.2 Todoudoy 6.2 (1.5)
gneias 6.2 NPdDUL DY 6.3 YaApUNANAIA 6.3 (2.0)
6.3 @OUNANNIA
7. @W1504ANUAY | PLO 1.1 @wnsaesuie | 7.1 7.1 Assignment/ 7.1(3.5)
RNERGAGIG) mmﬁﬁugwﬂumam%é’m Assignment/Problem Problem base learning
Amnssuaillnegig base learning 7.2 Yodoudoy 7.2 (1.5)
anAg 7.2 VnaeuEay 7.3 ToapuUNaInIA 7.3 (2.0)
7.3 @OUNANNIA
8. @1u13auszund | PLO 1.1 @unseesuny 8.1 8.1 Assiscnment/ 8.1 (3.5)
ANLAENAADU mmﬁﬁugwﬂumam%ﬁm Assignment/Problem Problem base learning
anufgula Aenssuaillaegs base learning 8.2 fodaudoy 8.2 (1.5)
Qﬂéfaq 8.2 IndaUYDY 8.3 Y@BUNANNNA 8.3 (2.0)
8.3 @OUNANNNIA
9. @11190 PLO 1.1 @11195095U¢ 9.1 9.1 Assignment/ 9.1 (6.5)
ATIERAINY mmﬁﬁugwﬂumam%ﬁm Assignment/Problem Problem base learning
wUsUsIULEY Jrmnssuailangng base learning 9.2 Ya@auday 9.2 (3.0)
Toyaleduunla | gndes 9.2 NAgeULeY 9.3 fedoulatenia 9.3 (3.5)
9.3 @gauuanania
10. @u1sn PLO 1.1 @1113093U"¢ 10.1 Assignment/ 10.1 Assignment/ 10.1 (6.5)
AATILHNTT mmﬁﬁugwﬂumam%ﬁm Problem base learning | Problem base learning
ANBELAY Amnssunillaogng 10.2 nngaudat 10.2 deaeutioy 10.2 (3.0)
anduiusigady | gndes 10.3 #ouuangnA 10.3 degouuansnia | 10.3 (3.5)
1
11. @w1sald MS | PLO 1.1 @ansnedune 11.1 Assignment/ 11.1 Assignment/ 11.1 (6.5)
Excel Tun1s mmﬁﬁugwﬂumam%ﬁm Problem base learning | Problem base learning
Ansvinay Amnssunillaogng 11.2 negaudas 11.2 deaeutioy 11.2 (3.0)
Wnauadeyals gnsias 11.3 gouvanenia 11.3 Yoaeulanema | 11.3 (3.5)
12. @1u150 PLO 1.1 @1113093U"¢ 12.1 Assignment/ 12.1 Assignment/ 12.1 (6.5)
U%Qﬂﬂ%’aamu mmiﬁugﬁﬂumam%ﬁm Problem base learning | Problem base learning
FAnuszarula Aminssuaillaogng 12.2 indougey 12.2 deaeutioy
anAeg 12.3 gaudangna 12.3 deouuans,ma | 12.2 (3.0)
12.3 (3.5)

* nsdliuntsusugerieTlunmndvndensas visovuaniviauiidusedruinsvesainal/
vangns ludasszyanuaenndestunanInTsusyAUnangs s

dhudaatuuaginuvangns drinnisdine

atuUfulse At 9 Flld 10 Tunew 2565




9.4 enstaeu (svylviaenndevivde 4)
IA.AT. NNIHIA LB WAL ILUY

9.5 seilakargunsainldusenaunissuunisaou
- Wna1sUsENeUNIaeL/den1saay
- paUIRleNaenARBIULleN

9.6 niade 131 1385 Uazguleyanldusznaunisiseunsaeu

aaa

1. Uselnes aviend oy ogsen wag wadwiy wdedlnyad (2559). afifdmnssu (uw
adsdl 3). driinfiuidide nyunmuues

2. Montgomery, D.C., & George, C.R. & Hublele, N.F. (2012). Engineering
Statistics (3rd Ed), John Willey &Sons Inc. USA.

3. Sheaffer, R.L., Mulekar, M.S., & MaClave, J. T. (2011). Probability and
Statistics for Engineers (5th Ed), Brookes/Cole. Canada.

10. Fupnsilnaeu Insdine 2565 mansfnwit [ 11 12 [ ] nAgQTau

11. IRuAMUTIUTaUYDY
[ ] AEASTUNISUTERVE VLI oo,
WD T U, LABU oo, Wl
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1. 3‘151’&@3%@318%@/@@%1 324-249 1piAAT1E9 1 (Analytical Chemistry 1)

2. IIUNNEAN kazduuiluy/duaniveamgel] R wasfinwsignues 3(3)-0-6)
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4. N5IANITISUNTEDU

[\/] AMRUNNT LAY AML/NUILITUANLIFINTSUAANS/ANUIVIIAINTTULAL
[ ] awfiunslnevalemale/Miuneeny

BLEUE oo e ANFIUANUSURNAYDUSOYAY oo
PLEUE oo ANEIUANUSURAYDUSOYRY oo
PLEUE oo dnEIUANUSURATOUS DAY

5. wgralunsvellangivy/ i Wesnudngasimnssumansiudia @u1imnssuad) at
UUUgs e, 2564 TanuusvasAueduiusesidngnsain ABET @4 ABET fwuslvivdngmssioad
i mnafiugiuadamans Inemanietisies 30 miaefn ﬁaﬁf’uwé’ﬂqm%waﬁmw%ﬂ
fananuiteliiaenadesiutoriimunves ABET

6. AaSueTeIY/4aiw (Course Description) Usgnaumieuauiuslilemansy uagnanmsseusnannia

(Mwlve) umhnaeiiliasey Myieseideya aunanisazate aunaiivesufiseinse-lua
NsRNAZNaU NMSARasUsENoUWa USAse15nand n1stnmsamusunaasuasn1sussyna
fugunTuENaNIFIEIEeNs 4

(mmé’aﬂqw) Introduction to analytical chemistry; data analysis; solubility equilibria;
chemical equilibrium of acid-base reaction; precipitation; complex compound formation;

redox reaction; titration and its applications; fundamental of different separation methods

HANSNSISEU; WeduaanteuTelvy/yaivnil iTeuanunse
(nwlneg) 1. edutgndnmsunidifediuaiBnseile

2. Ussgndanuimeadinaaniuavatfiion siassikasUssananavestoyale
PENLMUNT AL

3. ‘3meﬁimaﬁﬁﬁqﬁmﬁﬂlé’aéwgﬂﬁm

4. AruniiRgdesiuaunanisazaelfedregniios

5. nneilagainUsunsliegegndes

6. Aamslnmsansa-ualiegegndos

7. Anamsinnsawuuanaznaulsegiegnies

8. Anamslninsavesasusenoudsdouliagigndos
9. Anamslnmsavesufiseinendlaegnsgnaes
10. Yszgndinisuenluaiiinsieils

(Mw189ngw) 1. Able to explain the principle of analytical chemistry.

2. Apply knowledge of mathematics and statistics for analysis and processing of
data appropriately.

3. Accurately analyzed by gravimetric analysis.
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4. Accurate calculations related to solubility equilibrium
5. Accurately analyzed by volumetric analysis.

6. Accurately calculate acid-base titrations.

7. Accurately calculate precipitation titrations.

8. Accurately calculate complexometric titrations.

9. Accurately calculate redox titrations.

10. Able to apply the separation in analytical chemistry.

7. eiveRuBeunion (Prerequisite) 200-114 iaflitugiudmiuiamng
$1030SAUISUTIM (Co-requisite) .....-.......... , 518U UTIUAIUAY (Concurrent) ...m.ee.....
8. nuitldlunisdnnisieunsaeu

[ 1 Tdnwdsnguiinlunisdanisiseunisaey litdeuninsosay.......

[ ] Wawdangquinseda

(] Tnwlne

9. 1AlATI5183Y/YA3Y1 (Course Outline) Usenausiey
9.1 %298LUa1NT IMUIUTNUINFDULAALHIVD

FUavidi o Srunudalug
vaws | URUR | Anwisneaues
01 U 3 0 6
02-03 | N19nszvioyan1aaia 6 0 12
0405 | mewseflaensdeimin 6 0 12
06 dURANITaLANY 3 0 6
07 MMTIATILALALIDTAUSURS 3 0 6
08-09 | Mslvmsansa-Lud 6 0 12
10-11 | mslmnsauuunnagnau 6 0 12
12-13 | mslinsavesansusznaudiedou 6 0 12
14 nsnmsavesufisensnend 3 0 6
15 nsuentuAiiiasen 3 0 6
394 45 0 90
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9.2 NTTUIUNTITIANITITEUTVBITIEAYY/YAIYY AMUNUBNAVBINIAN B
(sxynszuIUmssamsSeuSveameAnnangy] SaimunlisanmsSounisaeulaelis
ussey liiusosas 50 ualdisonnisisousuvunine 9 i active leaming lshloen
fogay 50 lpeseysIeazidennizuIunITInnIsiseusuayIonIsinuasyseiiuna
1WA YINIANGSS TuLyUNeUASTUIUMITIANSITEUTY kL)

- ANTSE38UNSERULAY lEISUTIENY $agay 50
o P v ' a v . . Y
- IANTITIPUILUUAN € MY active learning 988aY 50

9.3 WMTIAUALUTNUNAVDITBIV/YATIU
(S2YNANISISEUTIMANIIvessedy) 5nsildlumsiauazUseduna 1n3eilionly uay
anavseTegasvespsuluusasanIsseu;)

HANT3I38U3V09 sonndesiunanisBeuy | SSmsiauazuszdiuna | wiedienldluns |[dadrunsuuy
5187391 (CLOs) sERUNENgAS (PLOS)* Inuazusziliung (Sovaz)
1. 95UNEUANNITUN PLO 1.1 @13113093U"¢ 1.1 Assignment/ 1.1 Assignment/ 1.1)2
thifsriuaifesest | arwdiugnlumanséu | Problem base Problem base
1% Amnssueiilaegig learning learning
gneias 1.2 d@oUnannA 1.2 dodounan 12)3
1A
2. UsegnAnnuine | PLO 1.1 @wnsaesuny 2.1 Assignment/ 2.1 Assignment/ | 2.1) 3
ARAAERSLaTEDR mmifﬁugm’iumam%ﬁm Problem base Problem base
Wensheeiuaz | Imnssuaiildodn learning learning
Uszananavestayals | gnsias 2.2 @9UNANAIA 2.2 Todounany 22)6
DYNANEL A
3 Aipzilagddts | PLO 1.1 @wn3aedune | 3.1 Assignment/ 3.1 Assignment/ | 3.1) 3
ﬁﬂﬁﬁfﬂlﬁasngﬂﬁm mmﬁﬁugwﬂumam%ﬁm Problem base Problem base
Amnssueiilaegig learning learning
angad 3.2 @9UNANAIA 3.2 Yodounany 3.2) 5
’ 1A
4. fuaiiiferdestu | PLO 1.1 anunsneduny 4.1 Assignment/ 4.1 Assignment/ | 4.1) 2
aunansazaelel Anu§uglumansdiu | Problem base Problem base
EJEJ"NQﬂG”]EN Janssuadlangng learning learning
andas 4.2 @aUnNanNnIA 4.2 Yaasunana 4.2) 3
’ A
5 3wseilagdsin | PLO 1.1 @n%095u18 | 5.1 Assignment/ 5.1 Assignment/ | 5.1) 3
Ysumslaegnegnies m’mﬁﬁugﬂﬂumam%ﬁ’lu Problem base Problem base
Frnssuiedllaegng learning learning
andes 5.2 @9UNANAIA 5.2 TodpUNany 52)3
’ A
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6. AMwaumsimngs | PLO L1 @w15a88U18 | 6.1 Assignment/ 6.1 Assigcnment/ | 6.1) 9
nan-udldegnegnies | anudiugiulumanisiu | Problem base Problem base
Amnssueiilaegig learning learning
andeq 6.2 @gaulanunia 6.2 Teaaulany 6.2) 8
) A
7. Awimsiings | PLO L1 @wsaeduie | 7.1 Assignment/ 7.1 Assignment/ | 7.1) 9
wuuanaenauldosns | anudiugilumansdiu | Problem base Problem base
Qﬂ(;]}’e.‘l\‘i Janssuadlaagng learning learning
andeq 7.2 goulansnia 7.2 Jegoudany | 7.2) 8
) A
8. mwiumsmngs | PLO 1.1 @w15aedue | 8.1 Assignment/ 8.1 Assignment/ | 8.1) 9
YasasUsEnau Anuitugiulumansdu | Problem base Problem base
Wedoulsegugnies | Jeanssuaiildegng learning learning
andos 8.2 @gaulanunia 8.2 Toaaulany 8.2) 8
) A
9. mMwiumsimngs | PLO 1.1 @w15aedu8 | 9.1 Assignment/ 9.1 Assignment/ | 9.1) 5
vosUffsednondld | arwdiugnlumansdu | Problem base Problem base
E]EJINQﬂg{EN Janssuailaagng learning learning
andos 9.2 gaulanunia 9.2 eaaulany 9.2)3
) A
10. Uszgndnisuenly | PLO 1.1 @1313088U18 | 10.1 Assignment/ 10.1 Assignment/ | 10.1) 5
wiAszila Anuduglumansdiu | Problem base Problem base
Jrnssuaillaegng learning learning
andies 10.2 @autanunin 10.2 Teaoulane | 10.2) 3
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2. yn Janiifiuns. (2539). iailiaTesivTina (faniesdl 4). unsUsu.
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WIUARUN 50 9177
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PINTUUMTINE Y

5. Christian, G.D. (2003). Analytical Chemistry (6th ed.). John Wiley & Sons, New York

6. Fifield, F.W. and Kealet, D. (2000). Principles and practice of analytical chemistry
(5th ed.). Blackwell Science, USA

7. Harvey, D. (2000). Modern analytical chemistry (1st ed.). McGraw-Hill Companies,
USA

8. Skoog, D.A; West, D.M.; Holler, F.J. and Crouch, S.M. (2004). Fundamentals of
Analytical Chemistry (8th ed.). Saunders College Publishing, Pennsylvania

9. Rouessac, F and Rouessac. A. (2007). Chemical Analysis (2nd ed.). John Wiley &
Sons, New York

10. Higson, S. (2003). Analytical chemistry (1st ed.). Oxford University Press, USA
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518791 324-249 1ATIATIEY 1 (Analytical Chemistry 1) 1U3U 3((3)-0-6) B8R

1. WAAINITIANTZUIUNSITBUSVDITIEIV/YATYT Neviau Active Learning
(lRN12MEANYBINIANGB)

[ 1 TRR (SEUIBINA) .ot s s
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U lusmuniieinvasmangel 45 93lug

1. dan1siunisaeulagldisussene liiuiesas 50 Ya9TUIUTILNINIUILIEAAVRINIANG YY)

o a Y] ' a < . . %% v ° o i\ a a
2. ﬁ]ﬂﬂqiLiﬂugLLUUﬁqﬂ"] MmUY active learnlng 131uaﬂﬂ'3']3@ﬁ]a$ 50 ‘UENQ']u’Ju‘U'ﬂ&Nﬂ']&qu’Jﬂﬂﬂ’llaﬂﬂ']ﬂﬂq‘l‘.‘}{]
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$ouazURIATLUUNITIAUAZUSZIUNE ...,
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1. sWaLAso T IY/403Y 324-349 1ATIWATI18Y 2 (Analytical Chemistry 2)
2. IIUNNEAN kazduuiluy/duaniveamgel] R wasfinwsignues 3(3)-0-6)

3. V) Dusedvlundngasienssumansindia (@1udvidmnssuadl) aduuiulss we. 2564
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=

seAUUTYYIn3
ag/lu
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[ 1 assit 2 mudunadiewasiaidud
[ ] ansedl 3 madugusznouns
[ ] mizﬁ4ﬂﬁagjaa'ﬂﬁt,vhﬁuuazmﬁﬁaﬁa
[ 1 a15sft 5 MsAn@essuy MIpadanssnsuwaziiay
[ ] a13edl 6 nwnasnIsAeans
[ ] ansgdl 7 quviSemaniuaziin
[ 1 swiguden

[ ] vun2vaniy
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4. ANSIANITBYUNITADU
[\/] AMRUNNT LAY AML/NUILITUANLIFINTSUAANS/ANUIVIIAINTTULAL
[ ] awfiunslnevalemale/Miuneeny

BLEUE oo e ANFIUANUSURNAYDUSOYAY oo
PLEUE oo ANEIUANUSURAYDUSOYRY oo
PLEUE oo ANEIUANUSURAYDUSOYRY oo

5. wgralunsvellangivy/ i Wesnudngasimnssumansiudia @u1imnssuad) at
UUUgs e, 2564 TanuusvasAueduiusesidngnsain ABET @4 ABET fwuslvivdngmssioad
i mnafiugiuadamans Inemanietisies 30 miaefn ﬁaﬁf’uwé’ﬂqm%waﬁmw%ﬂ
fananuiteliiaenadesiutoriimunves ABET

6. AaSuIeTEIY/4ai (Course Description) Usgnaumieuauiuslilemansy uagnanmsseusnannia

awlng) ndnnswazmsdentdinaianisieseimaediivuatie: weadadeialasuiinnsdl (LO),
wadaufalasuinnsil (GO, wmallaawnlnsalny: mallansaanfuuayiegd-3ada, mylase
meslszneunlasaiunivesansiagld annueiadugadunsnse (FT-IR), n1siesziusuna
sMlagNIAANGLLEIBIRYARN (AAS), uuaanlasiums (MS)

(Mw189ngw) Principle and selection of the modern chemical analysis technique: Liquid
Chromatography (LC), Gas Chromatography (GC), UV-Visible Spectrophotometer, Fourier
Transform Infrared Spectrophotometer (FT-IR), Atomic Absorption Spectrophotometer (AAS),
Mass Spectrometry (MS), Bomb Calorimeter

nadwsnsFoud doduaanaBeuseiuy/aeini fiFouaunse
(mwilve) 1. sFuenanmisvesnaliamsiiasgiiwuulasininnsillaegegnaes

2. asunenanmskarlssgndldinalian1sinseiuuiaialasuilnnsillaeens
QnAeg

3. ouenanniskarUszgndldinatianisimsesiuuuiialasininnsillaegegnses

4. vanANUUANANKAzUsEENAlYNITIRTIeMdanun nLazdaTinalaeg
Wgay

5. oSuvemanmsveawaiansimesikuuaninsalnUlaegsgnsies

6. oSuenanmsiarUssgndldinaiansimszikuuaninsalndnmsaaniuues
Y-8 0alaegagneies

7. oduevdnmauazuszgndltinadiam e ngiuuuaUnlnsalndaruenaauag
Bunssn (FT-R) leeegnagndies

8. e5ugnanMsharUszgndldimallansiweiuuuaninsalnUnisganauuas
Y040EM0Y LAog19Qnaed

9. eSUnenaNMIswarUsEYNdltmalianITn ek uUkaaUnta sy’ laegnd
anAeg

10. a5uenann1skarUszendldinaliansiasgvindsnuanuioulaetignsos
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(Mw1d9ngw) 1. Explain the principles of chromatographic analysis correctly.

2. Explain the principles and able to apply of the liquid chromatographic
analysis techniques correctly.

3. Explain the principles and able to apply of the gas chromatographic analysis
techniques correctly.

4. Differentiate and apply qualitative and quantitative analysis appropriately.

5. Explain the principles of spectroscopy analysis correctly.

6. Explain the principles and able to apply of the UV-visible absorbance
spectroscopy techniques correctly.

7. Explain the principles and able to apply of the fourier transform infrared
spectrophotometer techniques correctly.

8. Explain the principles and able to apply of the atomic absorption
spectrophotometer techniques correctly.

9. Explain the principles and able to apply of the mass spectrometry
techniques correctly.

10. Explain the principles and able to apply of the bomb calorimeter

techniques correctly.

7. eivdaRuiBeunion (Prerequisite) 200-114 iafltugiudmiuiamng
$18739109AULEUTI (Co-requisite) ... , 518799U9AUISBUAIUAY (Concurrent) ...
8. nuildlunisdnnisifeunisaen

[ 1 Tnwdangusanlunisinnisieunisaeu Widesnindoas......
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9. 1AlATI5183Y/YA3W1 (Course Outline) Usenausiey
9.1 %2981 IMUIUTNUINFDURAALHIVD

FUnvidl o Fruaudalag
nguf | URUR | Anwidesuies
01 Introduction to chromatography 3 0 6
02-03 Gas chromatography 6 0 12
04-05 Liquid chromatography 6 0 12
06-07 Quanlitative and quantitative analysis 6 0 12
08 Introduction to spectroscopy 3 0 6
09-10 Ultraviolet/Visible (UV/Vis) Spectroscopy 4.5 0 9
10-11 Fourier Transform Infrared Spectrophotometer 4.5 0 9
(FT-IR)
12-13 Atomic Absorption Spectrometry 4.5 0 9
13-14 Mass Spectrometry (MS) 4.5 0 9
15 Bomb Calorimeter 3 0 6
374 45 0 90

9.2 NITUIUNTIANITTEUIVRITIIY/YAIYT ANUNUIEANYBINIANGYY)
(szynszuaunIsIanIsiouvasmiseinniangu] Semunlisnnisnseunisaoulneldas
Ussene IiAuseeay 50 ualdissansiSeusiuvusine 9 i active leaming lihioenay
Sovay 50 lagsrysIeasidgansyUINNITINNITSUTUAL 5N TIAUAYUTHIIUANA
lawIzmieinvesn1Angus TuuuunesunsyUIuMTIANSSILTY L)

Saway 50

- AapnsiseunsaaulaelglIsussene
- IANISIFIUTUUUAN 9 Nl active learning

9.3 39N IIAUaUTHUNAYDIEIVV/ YA
(syyYRANSISEU3 AN TINeITIeTY) I5msilvlumsiauasyssidluna insesuionly uay
dnamsesegarvesnsuuluugavanIsseuy)

$awaz 50

nansizeudvessedvn | senndesiunanisizoud | Ainsiauazusuiliuna | wieadleiilélunns |[dadrunsuuy
(CLOs) szAuUNangns (PLOs)* Inuazussiliung (Govaz)
1. 5UENANNITUD PLO 1.1 @315095U78 | 1.1 Assignment/ 1.1 Assignment/ 1.1)3
WeAlAMTAATIZIMUY | Anudiiugulumans | Problem base Problem base
lasunlunsillaegns | audmnssuaiilaedns | leaming learning
anAeg anAed 1.2 gaunananA 1.2 Yodpunang 1.2)3
1A
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2. 95UNYUANNITIAE PLO 1.1 @313095uU7e | 2.1 Assignment/ 2.1 Assignment/ 2.7
ﬂszqﬂm“l%’mﬂﬁﬂmi mmiﬁugﬂﬂumam‘ Problem base Problem base
ARTEALUUAAINLAT | dwdminssueilldedie | leamning learning
wlnnsllangng gneied 2.2 @AUNANNAA 2.2 deamunany | 22)7
QNeDs 1A
3. gounegvanniskag | PLO 1.1 @w1s0edu1e | 3.1 Assignment/ 3.1 Assignment/ | 3.1) 7
Usggndltinaians | anuditugiulumans | Problem base Problem base
AU ULDALAS AuafINssULAllAeg1e | learning learning
wnnsllaedia . 3.2 @0UNANNIA 32 dodounaly | 32)7
RN ) 210
4. UONANLANANY PLO 1.1 @313085U18 | 4.1 Assignment/ 4.1 Assignment/ | 4.1) 7
wazUszenaldnig Avuitugiulumans | Problem base Problem base
%Lﬂi’]%ﬁL%ﬂﬂﬂAﬂ?WLLﬁ% auafINssULALllAeg1e | learning learning
FelSunalaega andaq 4.2 dounansnin 4.2 fosounany | 4.2)7
QR ) 1A
5. 93U18MANA5Yee | PLO 1.1 @115005U18 | 5.1 Assignment/ 5.1 Assignment/ | 5.1) 3
wAlANTIATIEALUY | Anwditugiulumand | Problem base Problem base
anlnsalnUlaegna AN sULALlAeg1e | learning learning
QnAed andaq 5.2 @aulananin 5.2 Todoulany 52)3
) 1A
6. 95UNYNANNITUAE PLO 1.1 @313095U18 | 6.1 Assignment/ 6.1 Assignment/ | 6.1) 5
Usggndldinadians | anudiugiuluenans | Problem base Problem base
IsrewuuaUninga audmInssuLallasgiy | leaming learning
InUNSRANGULAINNEY | andeq 6.2 gaulanenn 6.2 Temoulany | 6.2) 5
3 3adaldesugndes | a0
7. 95UNYUANNITIAE PLO 1.1 @W13095U18 | 7.1 Assignment/ 7.1 Assignment/ | 7.1) 5
Usggndldinadians | anudiiugiuluenans | Problem base Problem base
Isreiwuuauninga AudmInssuLadlasgie | leaming learning
InUanuemedutn | gadeq 7.2 goulanena 7.2 Yemoulany | 7.2)5
Sulsusn FTR) 16 | a0
PE9YNADA
8. 9dUNeuaNMIsay | PLO 1.1 @119085U78 | 8.1 Assignment/ 8.1 Assignment/ | 8.1) 5
Uszgndltinaiants | anuditugiulumans | Problem base Problem base
AFIEARUUAUNINTE | Frudanssuailaasig learning learning
InUN1IRANAULAIYDS 8.2 doulatena 8.2 fosaulay | 8.2) 5
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9. gdungannIskag | PLO 1.1 @w13085u18 | 9.1 Assignment/ 9.1 Assignment/ | 9.1) 5

Usggndltinaians | anuditugiulumans | Problem base Problem base

AU ULNAEN auafINssULAllAeg1e | learning learning

593 19eg19gnaed | gndeq 9.2 aoulalunia 9.2 Yedoulany | 9.2) 5
) A

10. o3UnevanAsKay | PLO 1.1 @w1308dU18 | 10.1 Assignment/ 10.1 Assignment/ | 10.1) 3

Usggndltinaians | anuditugiulumans | Problem base Problem base

IAZINAIUAIY AuafINssULAllAeg1e | learning learning

Foulegagnies gnffes 10.2 @oudansnn 10.2 dosouvats | 10.2) 3

A

* nsdluntsusugerredmlunnaivndenas visonaniviauiidusiedruinmsvemmainal/
vangnT lidesszyanuaenndestunanInSsussyAUnangn s

9.4 enstaeu (svylviaenndevivde 4)
3A.05.8Nqn531 Shudla

9.5 LAseslouazgunsainldusenaunisiseunisasy
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- paUIAleNaonARBULLEM

9.6 wiisde f131 13815 wargudeyanldusneumsiteunsasu

1. ynein I5QATUMS. (2539). WAATIrUsunn (uiasan 4). uasUgy.
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2. wifu ousaAvS uavAme. (2552). vdnnsuasmalianwszRilduniesdle (Ruiad 1),
LI 50 9170

3. Ande 1ileansd. (2566). 1rifies1eh (faniedsd 7). nawmamuas. drdndia
PAINTUUMINETY

4. Christian, G.D. (2003). Analytical Chemistry (6th ed.). John Wiley & Sons, New York

5. Fifield, F.W. and Kealet, D. (2000). Principles and practice of analytical chemistry
(5th ed.). Blackwell Science, USA

6. Harvey, D. (2000). Modern analytical chemistry (1st ed.). McGraw-Hill Companies,
USA

7. Skoog, D.A.; West, D.M.; Holler, F.J. and Crouch, S.M. (2004). Fundamentals of
Analytical Chemistry (8th ed.). Saunders College Publishing, Pennsylvania

8. Rouessac, F and Rouessac. A. (2007). Chemical Analysis (2nd ed.). John Wiley &

Sons, New York
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9. Higson, S. (2003). Analytical chemistry (1st ed.). Oxford University Press, USA
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1. SVaLarTeI8Iv/YAINN 328-303 FaailiUadsu (Basic Biochemistry)
2. IIUNNEAN kazduuiluy/duaniveamgel] R wasfinwsignues 3(3)-0-6)
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[ ] vun2vaniy
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(nsalduseaniaeulsinumansmass mengns Ingludinauudnimangasla
St Iisey “varevangns”)

[ ] wuandvaantas
sEAUUMANRNED
ag/ly

[ ] BuInv1U9aAy

[ ] M Iwaen



4. ANSIANITBYUNITADU
[\/] AMRUNNT LAY AML/NUILITUANLIFINTSUAANS/ANUIVIIAINTTULAL
[ ] awfiunslnevalemae/Mineeny

BLEUE oo e ANFIUANUSURNAYDUSOYAY oo
PLEUE oo ANEIUANUSURAYDUSOYRY oo
PLEUE oo ANEIUAMUSURATOUSDYAY oo

5. wralumsveldaseiv/anin ilesannvdngnsimnssumansdadin (@u13mnssua) adu
UUUg . 2565 TanuusvasAueduiusesidngnsain ABET @4 ABET fwuslsivdngmssioad
i mnaiiuguadamans Inemaniegieden xo hein ﬁaﬁf’uwé’ﬂqm%waﬁmw%ﬂ
fananuiteliiaenadesiutoriimunves ABET

6. AaSueTeIY/4aiw (Course Description) Usgnaumieuauiuslilemansy uagnanmsseusnannia

(nMwlng) asTiluana lnseasne audh wazmwnueddu vesiinia wedudnailasd nsnezily
WsAY wardln Janaeanurans nislauselevuasdnd
(m“lﬂ’léjﬁﬂqw) Biochemistry; structure; properties and metabolism of sugars, polysaccharides,

amino acids, proteins and lipids; bioenergetics; biochemical utilization.

v ¢ = vy A & a a a S yva
Nﬁﬁ‘WﬁmiL’iﬁlug Lll@ﬁu@j@ﬂqiLiﬁﬁ,ﬁqﬁl’J%W/ﬁ@’Js{ﬂu %Liﬁluaqmqiﬁ

(nwlne)
1. venienuuasiugiuveastiluanale

vonlassadreuarausivesinnals
vanlassasauwasauUiveanedudnanlalle
vanlaseassuasauURveansnasilula
vanlaseassuasauURveslusiule
vanlaseassuasauURvesalnle
oSueiiuguvestndsnusmansly
pRUNBILNUBATUYR ANl

W o N oA W»LDN

23UV ATLURNALTnAladle
. 95 UELNURATUYINIABL T luUle

—
(@)

. 9SUeLNURATUYalUSAUle

—_
—_

. DS UNEULNUDATUVDIRTUA LS

—
N

. 9SurensituseleviansTnadlle

—
(6]

(M¥19aNgY)
1. State the definition and basis of biomolecules.

2. Able to state the structure and properties of sugars.
3. Able to state the structure and properties of polysaccharides.
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Able to state the structure and properties of amino acids.

Able to state the structure and properties of proteins.

Able to state the structure and properties of lipids.

Able to explain the basic of bioenergetics.

Able to explain the metabolism of sugar.

W N o Uk

10. Able to explain the metabolism of amino acids.
11. Able to explain the metabolism of proteins.
12. Able to explain the metabolism of lipids.

13. Able to explain the biochemical utilization.

Able to explain the metabolism of polysaccharides.

7. neAUsAuiseunau (Prerequisite) 200-114 pdliugudmsuieing

$18739109A UL EUTIN (Co-requisite) .....m..... , 5182 UIAUISIUAIUAY (Concurrent) ...,

8. MM IUNITIANITHEIUNTEDY

[ 1 Tdnwdsnguiinlunisdanisiseunisaey litdeunindosay......

[ 1 Tnw183nguiessdan
(] Tnwlne

9. 1AlATI5183Y/YA3Y1 (Course Outline) Usenausiey
9.1 %298LUa1NT IMUIUTNUINFDULAALHIVD

FUavidi o Srunudalug
gl | UQUR | Anwimenuies
01 umigduadl 3 0 6
02 Tnssadrauazaudfvosnina 3 0 6
03 TassadiazaudRvoanedudnailan 3 0 6
04 lassasuazandRveinsnozily 3 0 6
05 TassasuazanvfAveslusiu 3 0 6
06-07 | lassasazauinvesdvn 6 0 12
08 PINSNUFERNS 3 0 6
09 UNUDATLYBMNAE 3 0 6
10 WunUeaTuvesneaLdnalan 3 0 6
11 WUNUDATLVDINIABEHLY 3 0 6
12 WU aTNvelUTAU 3 0 6
13-14 | lunuededuvesdtn 6 0 12
15 nslouseleviansiuadl 3 0 6
394 45 0 90
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9.2 NITUIUNTIANITTEUIVRITIIY/YAIV AUNUIERnYaINIANGY])
(szynsEvaunsIamsSeuvesmiseinnangud Sermualisnninseunisaoulaglsss
ussene liiiusosas 50 uagldisonntsiseusuvusine 9 M active leaming lakipena
Sovay 50 lpgsyysIeasidgansyvIuNITINNITEUUAL 5T IAUAY YT IIUAA
lawrzmigAnvesnIANgus TuwuuesunszuaumssansiseuT k)

Souaz 50

- Apn1sseun1saaulnelglIsussene
- IANSIFTIUTUUUAN 9 A active learning

9.3 A5NTIALETUTHNUNEYRITEIV/YAIV
(ssyYNAMSISEU3 AN IINesTIeTY) Iomilolumsiauasussiluna inTosulonly uay
dnavsesegarvesnsuuluugasanIsseu3)

$aeaz 50

HANT338U3V09 donARDINUNANTEEUS Wmsiauay wdesdleildluns Ja | dadou
518391 (CLOs) sTAUNANEAT (PLOS)* Useiliuwa wazUssiliuna AZUUY
(3owaz)
1. vandlenuay PLO 1.1 @u13095U18 | 1.1 Assignment/ 1.1 Assignment/ 1.1) 35
ﬁugm‘uaﬂmﬁa mm%‘ﬁugﬂﬂumam%ﬁm Problem base Problem base
Tuanala Frnssueiileegagndes | leaming learning
1.2 @ounansnia | 1.2 Uedeunainin  [1.2) 3.5
2. vonlassadnalas | PLO 1.1 @1unsaesuiy 2.1 Assignment/ 2.1 Assignment/ 2.1)35
autfvesiwnald | anwdiiugiulumanidu | Problem base Problem base
Frnssueiiliegegndes | leaming learning
2.2 @9UNaNAIA 2.2 dagpunanna | 2.2) 35
3. uanlAssaseuay PLO 1.1 @315085uUe 3.1 Assignment/ 3.1 Assignment/ 3.1) 35
audRveanedudnan mm%’ﬁugwﬂumam‘é’m Problem base Problem base
Tardle Arnssueiiliegegndes | leaming learning
3.2 @9UNANAIA 3.2 JodounannA | 3.2) 35
4. uanlassasnauay PLO 1.1 @319085U1Y 4.1 Assignment/ 4.1 Assignment/ 4.1) 3.5
dutRveinsnozdlule mm%’ﬁugwﬂumam‘é’m Problem base Problem base
Irnssueillaegegnees | leaming learning
4.2 @aUNaNIA 4.2 degpunanna | 4.2) 35
5. vanlassainauag | PLO 1.1 @wnsneduny 5.1 Assignment/ 5.1 Assignment/ 5.1) 3.5
autfvedlusiuld | awditugnulumansdu | Problem base Problem base
Arnssueiiliegagndes | leaming learning
5.2 @9UNANAIA 5.2 dadaunannia | 5.2) 35
6. vanlassainauay | PLO 1.1 @wnsneduny 6.1 Assignment/ 6.1 Assignment/ 6.1) 5.75

anvRvasavnle

ANuINugluemansonu

Frnssueiilaagiagneies

Problem base

learning

Problem base

learning
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6.2 @OUNANNIA 6.2 TodpunaenIA | 6.2) 5.75
7. o%viefiugves | PLO 11 @wn3008u1s | 7.1 Assignment/ | 7.1 Assignment/ 7.1)35
Fndsumansld | mwditugnlumansdu | Problem base Problem base
Frnssueiilaegegnees | leaming learning
7.2 d@aulanenia 7.2 Toapulalunia 7.2)35
8. e8unelunUedTy | PLO 1.1 @wnsneduy 8.1 Assignment/ 8.1 Assignment/ 8.1) 3.5
yoninals avuiugiulumansdu | Problem base Problem base
Frnssueiilaegegndes | leaming learning
8.2 @auuanania 8.2 Jespulatunia | 8.2) 35
9. e8unglunUeaTy | PLO 1.1 @wnsneduny 9.1 Assignment/ 9.1 Assignment/ 9.1) 35
voswodudnaladld | mwditugiulumansdu | Problem base Problem base
Arnssueiiliegegndes | leaming learning
9.2 @gauuaania 9.2 foapulalunia 9.2) 3.5
10. e5Uneunued | PLO 1.1 @nsaadung 10.1 Assignment/ | 10.1 Assignment/ 10.1) 3.5
Fuvonsneziilula mmiﬁugmiumam‘é’m Problem base Problem base
Arnssueillaeggnees | leaming learning
10.2 goudangnie 10.2 Tespulatsnia | 10.2) 3.5
11. o5vnewmunued | PLO 1.1 @nsnedung 11.1 Assignment/ 11.1 Assignment/ 11.1) 3.5
Fuvaslusaula aru§iugnilumanséiu | Problem base Problem base
Arnssueillaegagnees | leaming learning
11.2 goudangnia 11.2 despulatsnia | 11.2) 35
12. ounglunued | PLO 1.1 @wnsaaduny 12.1 Assignment/ 12.1 Assignment/ 12.1) 5.75
Fuvesalale mmiﬁugm‘iumam‘ﬁm Problem base Problem base
Arnssueillaegegnees | leaming learning
12.2 gauuangna 12.2 Updoulatnia | 12.2) 5.75
13. 5unenslY PLO 1.1 @319085U18 13.1 Assignment/ | 13.1 Assignment/ 13.1) 35
Uszlavanstaundila mmiﬁugm‘iumam‘ﬁm Problem base Problem base
Arnssueillaegegnees | leaming learning
13.2 gauuangna 13.2 Udpulatnia | 13.2) 35

* nsgliuntsusudgeriedlunuindvndenias visovaaniviauiiiusiedviuinsvesainal/
vangns ludasszyanuaenndesiunanInTsusyAunangs s

9.4 91158Kaeu (svulvimennaeiiude 4)

57.95.81UU14) 29A

9.5 IATesllouargunsalildusenaunisiseunsaey
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9.6 nifsde M3 MIenT uazguteyaldUsznoumsieunsaey

1. ANSENIAIBFIAT AEINEIAIENS PRIBNTAIUNINENSe. 2559, Faadl. Iwnaensal
UATINGTY. NTANNUNIUAT

2. pansEnainduad aaginenmans uninedeuiing. 2521, UiiRnisuazndnidesdy
TAnTuad. faniedsdl 1. lnsinss@ee auzunemani@ssameua
UINIRBUTRND NFANN. 358 Wi,

3. arfad fug. 2551 Fuedl fanieded 4. ddnfaniuispinasnsaiminends ngamme ; 572
Wi,

4. Wus1 Fezneda. 2500, WENLLARIWNUDATY. furindadl 1. drinfuniuiegasnsal
UMY NTUNNY. 438 1T,

5. Nelson, D. L., Lehninger, A. L., & Cox, M. M. (2008). Lehninger principles of

biochemistry. Macmillan.
6. Wilson, K., & Walker, J. (Eds.). (2010). Principles and techniques of biochemistry and

molecular biology. Cambridge university press.
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