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2. Naﬁwémiﬁﬂuiizﬁmw%‘m (Course-level Learning Outcomes: CLOs)

Lﬁaéuqﬂmil,%umﬁaaul,l,é’a fanidsansinuluseivnanisa (CLOs)

CLO1 fiFsuanmsaesuisidomifefuaisineesiisuaznszuaunising q lun1sdssdin
YoINlA

CLO2 fiFeuiniinwenszuiumsmeingimaninaenaudisouaansavin ufoansiiides
fuassingvosiala

CLO3 ;:JL‘%summsayimmsmmimam%é’m?iu 1 1flen1sAnwInsheseikasnsiaue
uiAertesiuaisinevaiiald

CLO4 fiSautinvinyen1si3euinaendin (Life-long learning skills) 1y vinwglunisAuai
UNANIANING YinwrnsAnasasIAvinuensdeans vinunsSuiasaumeanayang

o [~ al
NINUTUNY
UUIAN 3 ANWUSHAZNITARUNTS

1. A195U1831873%1 (Course Description)
(mwlne)

a b4 a a A

FoudfuaisinevesiialasidunszuiunislunisisedinuazdadsiAsadestunns
WSiuln ansemsiisndu msduaseideuas nnswela msmern msandesluie was
U{URng

(Mw1dang)

Study on plant physiology. This course focuses on the processes for plant survival
including erowth factors, mineral nutrition, photosynthesis, respiration,transpiration, plant

transportation. Includes laboratory.
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2. agtuuruudeiulunisiaungy

WNAN 5 wAUNITAIULAZNITUTEIAUNE

1. UNUNI9dU

L. o . Sraudalug /s .
dUansi UNiN/39a/518a31080 o Welau
menged | AeujuR donld ¥
1 U588 2:00 HA.AS LR AU
10 31.8. 69 Academic advising
1 UfuAn1g 3:00 HPLAT.LDRUY
11 &l.8. 69 Orientation agreement
2 U588 2:00 - U338 ppt wA.A5.1qua
17 8.8, 69 The Organization of Plants and - lnasUsEnaU

Plants Cells

- The plant cell

- Biological membranes

- Cytoskeleton

- The extracellular matrix
- Plasmodesmata

- Cells and tissues

- AUAT WATIER
2AUTE Mg
Flipped
classroom 158
Activity-based
learning

- WUURNYR
WIDIUIUY

T ERGETG
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2 UuAN1S 3:00 uuanslee | we.as.liqua
18 1l.8. 69 Orientation agreement T@29e19939
3 UTI818 2:00 we.A5.0qua
24 i1.8. 69 The Organization of Plants and
Plants Cells (Continued)
3 Ugianis 3:00 ujuRnslee | we.as.daua
25 1.9 69 The plant cell T@19e19939
4 U388 2:00 - U39818 ppt Hel.AT.qua
1 n.A. 69 Water Relations of the Whole Plant - NasUTENDUY
and Transpiration - AUATN AATIR
- The anatomy of water 2AUTE MY
conduction Flipped
- Properties of water classroom %30
- Roots, soil and the uptake of Activity-based
water learning
- Absorption of water by roots - WUURNYR 9130
- Transpiration in plant lunu wseasu
UATIUY
4 Uguanis 3:00 ufuANsley | weas.liqua
2 n.A. 69 Water potential in plant Teioen9934
5 U358 2:00 HA.AT.daua
8 n.A. 69 Water Relations of the Whole Plant
and Transpiration (Continued)
5 UfuAn1g 3:00 mujiRnistae | we.es.daua
9 n.A. 69 Water potential in plant (Continued) (e ISR
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aeangud | Aeujua donld ¥
6 U588 2:00 - U35818 ppt HA.AT.LI AU
15 n.A. 69 Plants and Inorganic Nutrients - nasUsENaUy
- Studying the mineral requirement - AUAT WATIER
in plants afUse s
- Beneficial elements Flipped
- Nutrient roles and deficiency classroom %30
symptoms Activity-based
- Biological nitrogen fixation learning
- WUURNYR %50
Tuau w3edey
UATILY
6 Ugianis 3:00 ufuanslae | weas.llqua
16 n.A. 69 Plants transpiration T@19e19939
7 U3gygey 2:00 Nﬂ.ﬂﬁ.l@laau‘ﬂ
22 n.A. 69 Plants and Inorganic Nutrients
(Continued)
7* Ufianis 3:00 MURURNISIAE | WA.AT.LeEuY
23 .. 69 Plant and Inorganic Nutrients T@9E19939
8* UT3818 2:00 - U55818 ppt HA.AT.LIeAU
29 n.A. 69 Roots, Soils and Nutrient Uptake - lnasUseEnau
and Phloem Translocation - AUATN AATIER
- The soil as a nutrient reservoir oAU MY
- Membrane transport Flipped
- lon uptake by roots and microbe classroom %30
interactions Activity-based
- Phloem translocation learning
- WUURNYR %30
Tuu vieaau
\AUAZILLL
8* UfuAn1g 3:00 MuiRnslae | wA.as.ieduld
30 n.A. 69 Tdfnoenea3s
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duan UNN/RIVB/I18a8La8N A GRN
aeangud | Aeujua donld ¥
Plant and Inorganic Nutrients
(Continued)
9 U3ge 2:00 Nﬂ.m.l,maﬁuﬁ
5d.A. 69 Roots, Soils and Nutrient Uptake
and Phloem Translocation (Continued)
9 Ugianis 3:00 MURURNIsIAE | WA.AS.LeEuY
6 @.a. 69 Phloem Translocation T@19e19939
10% U818 2:00 - U387 ppt HA.AT.LIeAU
12 d.p. 69 Patterns in Plant growth and - Llanansusenau
development - AUATN AATIR
- Growth, Differentiation, and anaUs1e e
Development Flipped
- Control of Growth and classroom %30
Development Activity-based
- The Plant Hormones learning
Auxins, Cytokinins, Gibberellins, - WUUENR %50
Abscisic Acid, Ethylene, Tuau vSedau
Brassinosteroids, Polyamines AUAZ LU
- Plant Movements
- Floral Induction
10 UfuAn1g 3:00 UuANslee | wA.as.iaeful
13 d.A. 69 Plant growth and development Teioen9934
Plant Hormones and Plant Movements
11 U3y 2:00 Nﬂ.ﬂi.l,illﬂau‘ﬁ
19 @.m. 69 Patterns in Plant growth and
Development (Continued)
11 UfjuRnns 3:00 ufiRnslae | we.agiaedul
20 @.A. 69 Plant growth and development T679E19959
Plant Hormones and Plant Movements
(Continued)
12 U3 2:00 HA.A3 LAWY
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o 4 . Fuautalus W/ .
duan UNN/RIVB/I18a8La8N A GRN
aeangud | Aeujua donld ¥
26 d.A. 69 Patterns in Plant growth and
Development (Continued)
12 UfuRnns 3:00 Uuansleg | we.asiaeful
27 @.A. 69 Plant growth and development e DI RNERN
Plant Hormones and Plant Movements
(Continued)
13 U388 2:00 - 39818 ppt HeLAg. lqua
2 n.8. 69 Photosynthesis and Cellular - naATUTENBY
Respiration - AUAT WATIER
- The C3 photosynthetic carbon oAUTE e
reduction cycle Flipped
- The C2 photorespiration carbon classroom %30
oxidation (PCO) cycle Activity-based
- The C4 photosynthetic carbon learning
assimilation (PCA) cycle - LUUHNYR %39
- Crassulacean acid metabolism Tuau iedeu
(CAM) UATIUY
- Cellular respiration
13 Ufianis 3:00 ufuanslay | we.as.llqua
3 f.8. 69 Photosynthesis TR19E19939
14 U358 2:00 HA.AT.daua
9 n.y. 69 Photosynthesis and Cellular
Respiration (Continued)
14 UfuAn1g 3:00 ujiRnslae | wees.daua
10 n.g. 69 Cellular respiration T679E19959
15 U358 2:00 AT daua
16 n.4. 69 Photosynthesis and Cellular
Respiration (Continued)
15 thiaueauildSuneuming (Mseniuy 3:00 tiauosd HA.93. LAWY
17n8.69 | minmaesiiietesiuaisinervesitn) losuteununy | weas.diaua
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o 4 . ERVAILPIHE W/ .
fUai unil/iade/seaziden ~ — G e Koy
aangeg) | Aaujun donnld
16 fUnmivengumiideasuatenin
17
daulatenia
18
59UYILUg
. 30 45
ARBANIANITANED

VUIBLYA * TUNEANISISEUNTTEOY 81158 TinaauYALYY

2. u,wumiﬂizLﬁuwaé’ws‘miﬁauﬁﬁmmwi’aszﬁusw%m CLOs
21 mafauaztsnfiunaduquslunisGeus
N, msusziiuilewaunsiiouf (Formative Assessment)

(1) MuumsrazIa/dadsediulisgnesdniau

(2) Fnunedelefily
(2.1) wuunageulu google form
(2.2) wuuneasuly TSU Moocs

(3) inslideyateunduunidnmeyana (i) seyisnsild
(3.1) mavlulaungy

(3.2) Aindosgunna

(4) draUsuiuNUdIsvielian Inelinsvid e liussanadnsnisseu;

179IN13
¥, nsuszliunedndunanisiieul (Summative Assessment)

(1) 35N19/vA509iauasuInuNtuNTInkazUsewiung

NAANS A5N159HE Yniin
= v ac = A a9 v %
n13l5us 5015 LA N LY (Sowaz)
UoEDY 45

S s & = = W -
CLOT HLguaunensdungiion | e Tusu wSawuuilindin 13

AEAUATIINEVDINTLAE Aoty

NTTUIUNITAN 9 TUASASTI0 | - neas tamaull Zovaz 10

Ypanle - HA.AT.HaUa Jeway 10
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" 7
NAANS ABNTIANA Wmtin
QUEELT B9 waasdlenly | (Bewar)
® gouUanunia
- WALAT.LIRAUY Sovay 125
- HA.AT.1qUa Jevay 12.5
CLO2 fisuuinvinue ® s18auUfuRAnng (1) 918974 30
NTEUIUNTOINGIFERS - nA.AsLaeawY Seray 15 | UHUANS
MADAIUNILUANNTOYIN - ueins.flqua Sovas 15 (2) huy
UURNsneveaiy Usuiiu
a a A ¥ a
arievesile o slenusasislunsyi | MaRnTI 5
UAtRms mwaulouas UiEM
ARSI 9385TIN Uguants
_udassaedul Seuay 2.5 | (3) 18I
- wA.ng.lqua Sovaz 2.5 unigunns
CLO3 Ji3euausayIiINIg
ANUTANANTIUDY 9 Lite
NIANBINITIATIZALAZNT
UaU0UNAEITR9AY U521dUa1NNITUBUNLNE
a a - v Y Y a a v a
arinevesile NUAUANTIAEITDILAE wuuUUsziiiu
CLOA JiSeuinvinyenis Ulaue NITUIUNTT
a Y aa . a ¢ v ° 20
Seu3naentin (Life-long - wALATIRAUY Spvay 10 | dauesu
learning skills) 1y vinwelu - HA.AT.HaUa Seway 10 wioudoily
N1TAUATIUNALIYINTT
iNYeN1IANETNATIATINYE
N5d0ds Yinvensiseu;
ansauAwaznsyiauduiiy
374 100
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(2) srUUNTUTEEIUNANISEYUIIEY
gULLUUizé’U%u
Fudend 1 S/UNG wazlismusgisazwuy (O — 100)

80.00 - 100.00 lanse A 56.00 - 61.99 lanse C
74.00 - 79.99 lansa B+ 50.00 - 55.99 lawnsa D+
68.00 — 73.99 lawnse B 44.00 — 49.99 lansm D
62.00 — 67.99 lanse C+  0.00 - 43.99 lawnse F

3. N15ansIalvasiidn

TANEUNT0VONTINABUAT KU WATAINQNABIINA AR ULALANTAENSTRllAYNTRIMINaTE AU

AN AUEHARNTIN LATUNINYIRY

UUIAN 6 NINBINTUTLNBUNISIIUUNITHOU

1. @1suaztanaisuan (Required Texts)
Lo Ul WU LUl. 2569. LonansusENouNISaausIeiY 0222323 @353NUNU8INY. @9Ua1: MY

Anweans Inendevinge

qua wiaduniag. 2564. 1aNanUTENaUNTARUINATTINGIVBINY. A9UAN: A1VINYIANEASUAL
ANNANENIIUFIY ALLINYIANENT UNINUEeTinta

auyey WwveAgey i, 2548, A353N81UBNY. NFHNNY: UNTINEIFENYATAIERS,

Davies, P.J. 1995. Plant Hormones: Physiology, Biochemistry and Molecular Biology. Kluwer

Academic Publishers.

Dey, P.M. and Harborne, J.B. 1997. Plant Biochemistry. Acadamic Press.

Hopkins, W.G. 1995. Introduction to Plant Physiology. John Willey & Son Inc.
Lea, P.J. and Leegood, R.C. 1993. Plant Biochemistry and Molecular Biology. Jhon Wiley &

Son Ltd .
Taiz, L. and Zeiger, E. 1991. Plant Physiology. The Benjamin/Cumming Pubbishing Company,

Inc.
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Wilkkin, M.B. 1989. Advance Plant Physiology. Longman Scientific&Technical.

Lanmma:%’agauuzﬁﬂ (Suggested Materials)
5815798 - Plant Cell, Tissue Culture
- Plant Science
- Plant Physiology
n§wennsau o @)
ﬁamiﬁwgma Internet yu
- www.plantphys.net/
- www.sciencedirect.com/science/journal/

- www.journals.elsevier.com/plant-physiology-and-biochemistry/
IR 7 nsussliviazyiulianisaiiunsvessngdn

1. nagnsmsuszdiulsednsnavessieivlaeidn
wuuUsEusgInLasaou

2. nagnsnsUTEliuNIsaaU
HANTLS8UYRER

3. nsUIulsanseaeu
INTIHUNTABUNAINUANETULUY
nansUseiiuanlylunisusulsanisasu

4. manudeuInAIyURadugVsvasianluseiv
thazgluurelamnyumuilenumuisiananasnauiinszsideaoy

5. MIANEUNISNUNIULAZNIM MRS UUTIUSERNENA YR 131870

Wulusu uea.5

NTIYAERINNITY AT.LAIDAUY U LUy E:\.llj NUAIENSI9758 AS.595INS Youal

o

9131TUHIUNNYBUINYIVY Uﬁsﬁwwﬁﬂqmﬂ

1 fquieu 2569




