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Life World and Scientific Methods
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. Various Life World
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T RIS e B AEHYIRIR o EENMHEE — = G T A an R R I > BiRA REE
B - EESLES) - (O3 - E9H(growth and development, response and motion, metabolism,

reproduction) » 3£ AR A PR SR AN A B R G O tH2IC > DAGE R SR 25 (il A i 52
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BF thE EF thE
non-organism JEAEY) organism EY)
metabolism | biosphere £
response e\ development Eigs)
environment PRER decompose oy i
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©® Organisms need to

f4)(1) : Organisms need sunlight to get the energy.
EVIFREGCRIEGRER -
f4)2) : Organisms need air to breathe.

AW RA REMR -

® The reason why can live in is because .

fla)(1) - The reason why polar bears can live in the north pole is because they have thick fur.
JEtEERE (A LI IR R (A R B E -
##14](2) - The reason why cactus can live in the desert is because it has spines to prevent water

loss.

A ZFEREA TSR DFERT R RN R Il AN ZHY #HIREERE T R K (DR -

© can help .

#4)(1) : The polar bears’ thick furs can help maintain the body temperature.
ACHAEHY IS E Y52 1] DIE B 4ERFAGOR -
#14)(2) © The cacti’s needle-like leaves can help prevent the water loss.

LA ZEHISHIRIE AT LAFT 1E7K 3k

o BEEHE »

FEEETARITR  BAEEELITER
After studying this section, students should be able to know that:
— T EIR Y HE T -
Understand the way to judge organisms and non-organisms.
T TREAEYERER FAGFREIURATESR I T AEYIEIIRES -

Understand that organisms need four survival elements and the concept of biosphere.

RY AR EFRETRLN AP EERR
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st ¢ EEA RS DA FIRE B A A RV E ARV RS - HEE L RE A E IR -
Students can figure out the limit to organisms surviving by observing different features

of various sources in different environments.

(L3 ) There are few organisms in the Gobi Desert. Green plants are difficult to be found in

the Mariana Trench. What factors limit the organisms to growing in these
environments respectively?
(A)air, pressure (B)water, nutrient (C)air, sunshine (D)water, sunshine

(opg) REE/DE ~ G L aa i dee A il & B SRR B Rk = (Al fdcE
FEZEE?
(A)ZESR - BES) (BYK + 84y (OZER + Bt DK 3 Bt

(GRS B =B TR 106 FEHAE 8RS —REES)

fZFE Solution :

A ERERERE/D - RIS R RTRZ K50 5 BRI KIS - HELE =5
Hepf -

Because of the low rainfall in desert areas, the answer is lack of moisture; ocean trenches lack

sunlight due to their deep water depth.

Teacher: Which substance is the most deficient in the desert?

Student: Water.

Teacher: Yes, because the desert is very dry. Organisms need water to regulate body
temperature and maintain physiological functions.

Student: Then why are there no green plants in the lower part where the sun can't reach?

Teacher: Because green plants need sunlight to do photosynthesis.

T VDB = BEE P HI—(E A ?

B4 Ko

ERN 288 RRIEIEREZE o MAEYITREAKTHETHDR - 4R EHHEES -
BRI RS IR BIRHE T R S R B Ak B YIE 2

RN N OEYIRE R E TG R -

LA SRR Vi v IFFAEFEREFL Y o
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Discover Scientific Methods
N

B2 )RR AR IR T AR 7 (2P BR AL E g s THY RS - B B el » iRl =
LR E — G R AR E =R A - RIETE R M E RS £
HEN A TN T A E G T S R B R RS - SRR B E R A

EARMEL AR 2 IERENE - i R AR AT 0] R RE FH O GR Ha% B Bas A B U774
Fy AL -

bH

o

B¥F thiE B¥F thiE
compound microscope 18 B ER hypothesis (EE

analyze the experiment result | 73HTE R4S | dissecting microscope | fifH| EEMER

control group HGAH form a hypothesis TR RS
draw a conclusion R4S experimental group =l

raise questions e design an experiment e B
observe T refer to references S RRER)
control variable PR independent variable EEEA
scientific method FHEETTA dependent variable JEEEEE A

RY pREBREERETRIP (2P F BFR%YE
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[ O In scientific methods, the next step of is . }

#4] : In scientific methods, the next step of forming a hypothesis is designing an experiment.

TERMEITSAT » SR BRRAN T — B B BRakat -

[ ® In the experiment design, the group used to __is called the _ group }

4 : In the experiment design, the group used to compare the experiment results is called
the control group.

FEERSGTT - AR B RS RAVAHHIE R -

[ ©® The variable used to/for is called the variable. }

4 « In the experimental design, the variable used for comparison is called the independent
variable.

FEEBREGT T - FIACHIIR A S RS R fR F RN

R ESE AR T - B EEEL TS
— B ELYESRBTERORE I A T R T A R A -

Cultivate students with the spirit of inquiry and practice, and understand the sequence and

meanings of scientific methods.
- TR R TV AARLS: - WA HET—E R ARSI A - iR R EE A -
Understand the basic concept of experimental design, and be able to judge the control

variable, independent variable and dependent variable in an experiment.

RY pREBREERETRIP (2P F BFR%YE
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To confirm students' understanding of experimental design.

(JL3Z ) The following is the experimental report written by Xiaoting based on the scientific

method:

»  Observation: no larvae survived in the water basin with several one-yuan coins,
but there were larvae in the water basin without one-yuan coins.

» Raise a question: Why can't larvae survive in a water basin with a one-yuan coin?

» Form a hypothesis: Water containing one-dollar coins might induce the death of
larvae.

» Design an experiment: Prepare two sets of identical basins, I and I, and pour the
same amount of pure water into them. Only put 10 one-dollar coins in Group I,
and none in Group II. Both groups I and II put 30 larvae, provided sufficient same
food every day, and observed the survival rate of the larvae in the two groups
after one week.

»  The experimental results are shown in Table (6):

Table (6)
Group 1 11
Experiment design Water + larvae + coin Water + larvae
Survival rate of larvae 43.3% 40.0%

According to the above, in the experimental steps designed by Xiaoting, which of the

following is the operation (longitudinal) variable?

(A) Water basin

(B) Pure water

(C) loneliness

(D) One dollar coin

RY p AR EERE TR 5P EERE

oo L EEHEFEL L
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(30 MR NERGEREE T AT S E RS

> VI EIE AR T KGR F YA (HIZF — T HIK
AT FAEF -

> PRI © R EERCE — TR K A ?

> RS © &F TR KR e+ SET -

> EEtERPE  AEHH - ZWHMEERKE > BEIAFERISUK - B
P 10 #—TehEls » ZaHAE - B ZHEA 30 &5 ¥ BHE
et R IHERY) > BRI R T FHIELE -

> BERERORCOHFTR

#(X)

3zl 1 &
FER: hoK+F $t— AR | KT K
F R FER 43.3% 40.0%

MRIE Bl > /NERGE TV E S P B » T Rl E (e 2

(A)7K#:

(B)&tizK

(O)F ¥

(D)—JCHEWS

(109 FEth &5 (#7%) 5 2AR1E 47 /)
fZFE Solution :

B B oy A = (E B TR AN A AR B sl L IR IRy S ] - RPN 2 T
SR B R A EIRVEE— N ER - NS 2 R(D)—JChEE -

There are three important variables in the experiment to clarify the similarities and differences
between the experimental group and the control group. The independent variable is a single
factor that makes the experimental group and the control group different. Therefore, the answer

to this question is (D) a one-dollar coin.

Teacher: In the experimental design, what are the three variables?

Student: Independent variables, control variables, and dependent variables.

Teacher: Then what is the function of the independent variable?

Student: The variables used to cause the difference between the control group and the
experimental group are called independent variables.

Teacher: So what should be the reason for this operation change? It can be judged according

to the difference between the experimental group and the control group.

RY AR EERE TR (A FP EERRT 3
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Student: Is it a one-dollar coin?

Teacher: That's right!

Zhh  AEERSGTT o = RER DA R EEEE ?

g PEEA -~ EREEN - EEEN -

Ehl - AR EE AR R S ?

B 0 RS R KA B B 2= Al A SR R Ry (5

ZEN AR R L Ry (Ve 2 W] DRSS B Bt AP I SH A 722 SR AR HET -
E 0 o JChERS ?

ERL: BE T

BlE_

st ¢ WESRERAE TR TN BRIV -
To confirm students' understanding of experimental design.
(5372 ) The following is the experimental report written by Xiaoting based on the scientific

method:

»  Observation: no larvae survived in the water basin with several one-yuan coins,
but there were larvae in the water basin without one-yuan coins.

» Raise a question: Why can't larvae survive in a water basin with a one-yuan coin?

» Form a hypothesis: Water containing one-dollar coins might induce the death of
larvae.

» Design an experiment: Prepare two sets of identical basins, I and II, and pour the
same amount of pure water into them. Only put 10 one-dollar coins in Group I,
and none in Group II. Both groups I and II put 30 larvae, provided sufficient same
food every day, and observed the survival rate of the larvae in the two groups
after one week.

»  The experimental results are shown in Table (6):

Table (6)
Group 1 11
Experiment design Water + larvae + coin Water + larvae
Survival rate of larvae 43.3% 40.0%

RP pREBREFRETREIN 25 mF85% 3
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Based on the above, whether the following experimental results about Xiaoting
support his hypothesis, which is the most reasonable?
(A) Support, because the survival rate of the littermates in group A was no lower than
that in group B
(B) Support, because the survival rate of the littermates in both groups A and B is less
than 50%
(C) Not supported, because the survival rate of littermates in group A was not
lower than that in group B
(D) Not supported, because the survival rate of the littermates in both groups A and
B is less than 50%
(F30) TRy NERIERIEE T AR B B B B s
> WIPPEIE AT K @ F YA HI2F — TR K
BERAEF YT -
> R - R — oY K AL 7
fRthRER - 2F — TR K AT RE S (e (E F F3ET -
> et EEVER  EEE - ZWHMEEINKE - BEIASERIAUK - EERFHE
A 10 Be—JehElE - ZaHANEE - B - ZRHE A 30 &5 ¥ FHE
et e AUHE Y > FF—BEREEMHEF FHYEEER -
> EERGERNRCOIUR

A\

()
28 7 w -
EER%: whk+F Ft— R | sk F R
FIGEER 43.3% 40.0%

fRIE B4l > YR NERERRET R & S AT AV RGER - &R aE ?
(A)SFF - NAHMHEF PRV ERI AL LA
(B)SZHy - A ~ ZWsH+ FAYFEERE{ERY 50%
(OAFSH - REFEF FIVFERSALEZEE
(D)ASZFF - A ~ ZRI8HF FHIFRERERRY 50%
(109 B &= (ffl5) 5 248125 48 )

10 Fe pARREFRETRIP 25§ EFE%YF
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#ZFH Solution :

e TR ¢ &F TR KR R e Rl £ YIET - L T EREERAIRCN)T
TR FHYEEER A 43.3% > 240 40.0% | 0 A DS AR TR T — Tl - BEER
B ER I L4 - RIS (G R A SRy

In the stem of the question, "Hypothesis is proposed: water containing one-yuan coins may cause
the death of the wiggler(mosquito larvae).", "The experimental results are shown in Table (6):
the survival rate of the wiggler(mosquito larvae) is 43.3% in group I > 40.0% in group II", it can
be found that group I The one-dollar coin was placed in the middle, but the survival rate was still

higher than that of the group B without the coin, so this hypothesis was not supported.

Teacher: In the scientific method, what should be the next step in designing an experiment?

Student: Student: The next step in designing an experiment is analyzing the results.

Teacher: What are the two situations that the results can usually be divided into?

Student: Support or not support the hypothesis.

Teacher: That’s right. After adding a one-yuan coin, the survival rate of larvae was 43.3%,
which did not decrease compared with 40% in the control group. Therefore, the

result does not support the hypothesis of the question stem.

=

LRl FERERITEAT > Gt ERNY T DR 7

B BETERE NP RoONER -

Rl PSSR A LAy R R A e 7

B T RPN SCRABGR

LRl Jgeh > HFYID T —ITEEER > F FRVEERR 43.3% - AIHERIREHY 40%FH R
A T NEEEERA TR AR ERGER -

RY AR EERE TR PP EERE R
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Enter the Lab
\

SEPCEAERE > HEEERSMIVERETTR > A KEkkgss -

ERIMIEE — G R R R B as i DU T AR - EER S [ E RS
B 29 H LR sy s EAE ISR - BN BA R Es s B > BER
R IR o DUESARE -

E¥F thEE BF thiE
stage clips AN arm B
cultivate B base B
petri dish eIl fine focus knob A
eyepiece H#% microscope AR
dropper e nosepiece(turret) JiR i b
tweezers T slide glass #HI A
graduated cylinder =5 stage i
beaker JEERR coarse focus knob HH SR Bl
iris diaphragm i measure HIE
illuminator FEIR eye lens Hix

e BIYp AR EERE TR AP E R
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observe EETd objective lenses Yis
cover glass =WR compound microscope AR
eyepiece tube HifE dissecting microscope i B B

[ ® Do not in the . }

f4)(1) : Do not eat in the laboratory.
HIMEEBENER -

#14](2) - Do not heat the liquid in the graduated cylinder.
s AT R T IERAS -

[ ® We can use to . ]

f4)(1) : We can use a microscope to observe organisms.

BT AR B 22 AR e -

Bi4](2) - We can use a graduated cylinder to measure the volume.

B e LU E R E AR -

[ © In the , the is . }

f4)(1) = In the dissecting microscope, the direction of the image and the object is the same.

TERREEEREE T BRI S A -

#14](2) : In the compound microscope, the direction of the image and the object is not the same.

FEEABMERT - RGBT EAEE

RY AR EFRETRLN AP EERR
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FEERESE AR IR - BAEEGI MR
After studying this section, students should be able to know that:
— ~ BMERE TR AERETR L EAVHEBIRUE > eSS - F RAVERESA -

Students should be able to understand what they need to pay attention to when entering

the laboratory, and understand the basic and common experimental equipment.
T TEREEINIAE A EERER AR S T AR S - LRESANETA(E ] R TR R R A T T AR
2 o

Understand the differences between dissecting and compound microscopes in various

aspects, and be able to use the two microscopes to observe samples successfully.

o BIEER o8
BlRE—

s ¢ MBS AE S TIREERIERTT -

To test whether students understand how to use a graduated cylinder.

Method I Method 1T Method IIT
NaHCO; = /

REIS A B WARENERASRE  MERER AT O RHR
Figure 4.

(L) Figure (4) shows three ways of using certain experimental equipment. Which of them

are inappropriate? Method I: Back and forth to heat the solution. Method II: Add and

stir to form a solution. Method III: Measure the volume of substances insoluble in
water.

(A) Method I and Method I1.

(B) Method I and Method III.

(C) Method IT and Method I1I.

(D) None of the three methods is appropriate.

H WY pREPREFRET RSP (25 B3 8% 3



(H30)
FikF FiET FiEA
j- G B K
SR = K
R E13G 4 ho BIBIR o A& P B AR IE R P R IE K H M
B (e9)
& (PY) Ry BB B es A iy =M 70k » WESIEE A 77 A R G E 2
(A JTERNTGAEL -
B) AR ENA ©
(OVJT7ELFITTEN -
(D)= 7/ EE A EE -
(106 B &% HAFEE 6 &)
fiZ3E Solution :

ERA NPT ERLL R ~ 23507 -

A graduated cylinder cannot be heated and perform chemical reactions, so I and II are wrong.

Teacher: What mistakes did I and II make in this question?

Student: Do not heat or perform chemical reactions in a graduated cylinder.

Teacher: Yes, because it may cause the deformation of the graduated cylinder, which will affect
the accuracy of the measurement. So, is III right?

Student: That's right, because the main function of a graduated cylinder is to measure volume.

Teacher: Yes, for example, after adding a stone, the value of the original liquid level rise is

equal to the volume of the stone.

EEl . AREERFN L5350 TR ?

B4 0 AR ERREPIRECGEE T EEE -

RN 2 RS ENEREN - B ENEAVRIELT - AP EAE 2
B0 BHHY > ABERNEEDREE AACHERRTE -

D R8s PN AGEAT. o AR E _EFHVEUE - BRER ARG

15
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sH ¢ RS AR B A i I RIE SR R S R R L
To test students' understanding of the differences between dissecting and compound

microscope images.

(£ ) A student observes a figure with a dissecting microscope with a magnification of 40
times, as shown in Figure (13) in the field of view. Without rotating the figure, if it is
observed with a compound microscope with eyepiece 10X and objective lens 4X,
which of the following is most likely to be the figure observed under the field of view

of the compound microscope at this magnification?

() FAEERBRER R 40 EEVERIBIMGEZE— B - 8 MOE (- =)AT
T o AENEEEPAVE N o SRS HER 10X - P87 4X FE B
YA B T RE AL % (S R AR A B B MR EIRYEE 7

B (+=)

(A) B © D)

(109 &5 E AR5 18 &)

fZFE Solution :

HRE=UEME T EY H$R 10X~ P8R 4X FERIFESIBREERUR 40 5252 N7 R0
fERZAE > BFEABER(C) ~ (D) (A) ~ BHTA/NGE/N T INIEZ#EHY » (C) ~ (D)HIZERIE
Fr o MR GE E N A B > NIRRT A TRYIE TP EZ 2/ E - Al
(D)EEIEFTR -

Since the eye lens 10X and the objective lens 4X in the compound microscope are equivalent to
40 times magnification of the dissecting microscope, the size of the object should remain
unchanged, the answer may be (C), (D); (A), (B) The size is reduced, so it is wrong. The
difference between (C) and (D) is that the image of the compound microscope is reversed from
top to bottom and left and right, so the square originally in the lower right should go to the upper

left, as shown in option (D).

10 Y p AR EERE ML AP FEERT
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Teacher: In the dissecting microscope, what is the relationship between the direction of the
image and the object?

Student: In the dissecting microscope, the direction of the image and the object is the same.

Teacher: Yes, what about the compound microscope?

Student: In the compound microscope, the direction of the image and the object is not the
same.

Teacher: Great, so what's the difference?

Student: Upside down, left and right.

Teacher: Great! Since the magnification of the two microscopes is 40 times, which one should
be chosen for the answer?

Student: It should be D, because the two are the same size, and they are upside down and left
and right.

Teacher: That's right!

ERN SR EARRIBANER T o G E YIRS A R Ry (TR (& 2

B JEMEIRIERE T o IREAE YIRS EAHE

LRl 28t ANEETERETE ?

B R T - sEAEYIRITREARE -

ERL ARG > AR B A [FNE 2

B4 ETEE - A -

EhN : AREE | AR RIERB RIS R E Ry 40 (% > 555 R MERZ B — (e 2
B4 fEZE D NRMEAN—& - W2 B NERE ~ 7261 -

Ehl 28k BFET !

17
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The Composition of the Organism

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

NN

HiER E o ERSEA YIRS
AL FrdEER > R AR A - AR A YRERE AR AR AN - PR A AERY
G ~ IR AIREAY 530 AR AR YIReRISHRE X - FEEEEIT - AT 2R EY)
At IS YO A PR A - ZE I8 R L R B S B A BT AR -

RREALTE TR HE - ERER SR AV HEE T 41

18 2 Ll A b 2 S 2 =~ Ve of RS & Sy
BlY pRGREFRFT RSN 25 P BFRAETE
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The Basic Unit of Living Organisms
N\

EAESEHIE T YIRS AR AR - BA AN - s RIERR A A g RaviEE
T EERPEEL > ARG SR AR TR BT AU RE Rl © AEDHREED 7 LOE & 1F RTRIMER,
TEF R B - BEAN » B2 thRE DB Z2 B 4IRE - 140 - CIRERZHRAIAE « SEAY T RAY
A=A ER AL - BIEREME HAIIRIPRE - PRECINER - Il E g
S - ZRIMME S E TR G PR SRS ZAHRE SO R .  BAEHIEE - R ~ A
w8 ASLEFEE o AL HE BRSO A A B B BRI RR AR [E] - BIRFLE R

stomata °

e A
EF thE EF thE

cell Al stoma, stomata (pl.) | S&FL

cytoplasm diifiak= nerve cell THEC LR

epidermal cell 2 R AR epithelial cell 7= R4l

muscle cell AILIAI4HIHE basic unit BB

guard cell PRE4HAR

19 A gl T amon g 2
BY pREEEFIRE TR AFP EBFR%TF



‘ © The shape of cellsis . ’

4+ The shape of leaf epidermal cells is flat.
B R R AN E R Y -

~

‘ ® The function of cellsisto

4 © The function of epidermal cells is to protect.

R ABERILIRE R R

‘ © have to help . ’

f4)(1) : Nerve cells have long-thin protrusions to help pass messages.
AR B A HRAVZEE - A DIE B EERE -

f14)(2) - Muscle cells have long-tubes to help exercise.
ALAYHIR A &E - aI LA BhES) -

EBEREHE »

FEETARITR  BAEEELITE R
After studying this section, students should be able to know that:

* T ARAIRERYS M BLTORE

Understand the appearance and function of cells.

TR EiHT P 0o IIFLEEREFT Y o
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St HERTER A T AR ERA S M 4G AHRRLLT T RS EE AR R -
To confirm whether students recognize the cells introduced in the textbook and

understand the characteristics of these cells.

(L2 ) Which of the following is wrong about the pairing of cells with appearance and function?

(A) Muscle cells, long tubular shape, can assist movement.
(B) Nerve cells, radial shape can transmit signal.
(C) Guard cells, semilunar shape, can form stomata to allow gas to enter and exit the

leaves.
(D) Leaf epidermal cells, which have a cone-like shape and protect the leaves.

(HF30) YRR AR EE S MYRITIREHIBCES - (7] & S8R ©
(MALALIRE - RERSME > BERIBIES) -
(B)rH&LAMR BaT 2 4IRS - sESIETTRIE EHE -
(ORI > - AIRENE > ILUE GRS LR B -
(D)FE R R 7400 - BABUESERNEIR - TUREET -

#ZFH Solution :
TR R AN R - TIFEERCI A IS AR

The leaf epidermal cells are flat, rather than the three-dimensional shape described in the option.

Teacher: What should be the function of leaf epidermal cells?

Student: The function of leaf epidermal cells is protection.

Teacher: What about the shape of epidermal cells?

Student: Flat, but what are the benefits of the flat shape, teacher?

Teacher: That's a good question, because the flat shape allows the epidermal cells to be

arranged more closely.

LRl BER RZAREAITHREERZ Syl ?

B2 0 TR RAZARERITIRE R IR -

Rl AR A ARE ?

B4 P NMEEHEAERPHIINIE &M e ?

ERl  BRRY - WRR- PRI IR RE SRR SIS Z DA -

KT TR T BT P o I RIERFEL
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2-2 Y&
Cell Structure

ARSI A SRR - WA E S AR Sl es B DI RERIRF L - A YAl
TEYIARLREIAYZEEE - BIAITE VIR A Ay R AR A SR TAEEE - S M AR e B A e A
—RR RS - B EREEYIEE SR eSS - EAMEEEHFREERES
B > NILR BSR4 T S A4 aaiy E 7 DU 385 IEREE -

BF thiE ¥ thaE
nucleus HHRER cell wall HHREEE
vacuole N nuclear envelope A
mitochondria i 4R He cellulose & i
cell membrane A A glucose wEE
chloroplast BELEAS

22 bk L T 8 sl reon g
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[ O The function(s) of are/is . }

f47(1) : The functions of the nucleus are containing genetic material and controlling cell

metabolism.

AMpEfZAYZhEE S 2 A B Y8 Rz ApER (CH A -

f4)2) : The function of cell membrane is controlling substances going in and out of a cell.

AHREAHAY DhRE S PR P E A AT -

[ (2] have/has , while don’t/doesn’t. }

#45(1) : Plant cells have cell walls, while animal cells don’t.
THYAHRE A 4HREEE > (BN A -
#14](2) : Plant cells have chloroplast, while animal cells don’t.

THYIARE A ek - EEdiiTe A -

[ ©® The site of is the . }

f4y(1) - The site of photosynthesis is the chloroplast.

Yee e Y B R BE4RES -
fl4)(2) © The site of DNA storage is the nucleus.

{17 DNA A BE A ARpafx -

23 r 3h p Lk BT S 2 L gy sz acon g
B? pRFEEFTRE TR 5P B335 3
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Understand the structure and organelles of cells

» TSR ES Y DRE B
Understand the functions and characteristics of organelles
Be able to distinguish the differences in appearance and organelles of animal and plant

=~ REr HRENEY IR MY NI 25 B -

cells.

o BIREERE s
M o

BlEE—
To test whether students are aware of the differences and characteristics between animal

S HIERERAL R A R BT VA A 72 S LRy

and plant cells

) Figure (3) is a schematic diagram of animal cells and plant cells. Regarding the
functions of the structures in the cells in this figure, which of the following is correct?

(

(A) I contains substances that can control genetic traits
(B) II mainly controls the entry and exit of substances inside and outside the cell

(C) III can carry out photosynthesis to produce nutrients.

(D) IV can decompose glucose to produce light energy.

HEERT

FRLY P

BEERE

BlY p x4

24
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(0 E(=)2EANAItE Y4 R R E - BEHY L - AR SRSy TheE - 151
] & IEAE ©

A)FEFREEFBEERNYE -
(B)Z X EE RIS NS MY E B -
(OWREETCGIFRELED -
(D) TREST AR MEEE A OLRE -
(98 LR B E ZAFE6 9 )

fi#Z5H Solution :

ZIEAME - B AV 25T © PR - SAIHEAVAE R T T 2 5E6kiE - fE
FECRE G R ENE o LA (A)ZHEY -

II is the cytoplasm, which is the main site of metabolism; III is the mitochondria, which is the
energy factory of the cell; IV is the chloroplast, which can synthesize glucose through light

energy. Therefore only (A) is correct.

Teacher: Excuse me, students, among the two cells in the picture, which one is an animal cell;
which one is a plant cell?

Student: On the left are animal cells, and on the right are plant cells.

Teacher: That's right, that's right! How do you tell the difference?

Student: Because the cells on the right have more cell walls and chloroplasts! So why is the
teacher answering A instead of D this time?

Teacher: Great, students know that IV is a chloroplast, which can perform photosynthesis, but
photosynthesis is to synthesize glucose through the energy of light!

Student: That's right! We get it!

ERl : SESALES - B R AW ESRE T - W (E 2 Eh AR ¢ W (E A AR ?
B4 T BRI - G EYIANE -
LRl JR8E 0 BHEE | RIS HEHIIE ?

we VFFCEFRFFLY <
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Y KT TRT A ERERT 0p W EFREFLY

B WRAEBHEINS TAREEERTEGRES | ALEREA AR AR ESRE A Tf

DU ?
ERN {RAENR - FEEHMIAIE T RS BRI EE (R AL E R R B tIREE
BEREEEA R |

g JERAnrE | FE T

pIE—
st ¢ MERER ARG TR AR RIS M BATRE -

To test whether students understand the appearance and function of mitochondria.

(LX) Figure (11) is a schematic diagram of the structure of plant mesophyll cells. I, II, III,
and IV respectively represent different structures in the cell. Which of the following
is mainly responsible for generating energy for the cell to use?

(A)1(B) 11 (C) III (D) IV

(30 El(+—) REYEAGIERRE EE > - 20 A~ T BRI A E

HyEis - AP L RS H A e | At 2

(AF (B)Z (O (D)1
(107 &5 5 28RS 19 )

fZRH Solution :
B R AHRERZ ~ 2R ~ T R EELRES o

I is nuclei, II is vacuole, IV is chloroplast.

26 b S T i = ol T en o
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Student: May I ask the teacher how to tell if III is mitochondria and IV is chloroplast?

Teacher: Good question! Inside the mitochondria, there are more obvious folds; in the
chloroplasts, there are many round cakes stacked in it.

Teacher: Do you know what functions they have respectively?

Student: The function of chloroplast is to carry out photosynthesis, and the function of

mitochondria is to produce energy.

Teacher: That's right! Therefore, the answer to this question is to choose III, mitochondria.

B2 BEMERTE SIS PR AREG ~ T R EEakaE ?

LT PSR | RSN ST A TRIHRRI BB RS © TEARRAIA S S ESH R
i o

Ehl - AR ATy B B R A TRE NS 2

2R BEGSHVIIRE RIS (R ~ MISRERVIhRE R E A REE -

EHN : J2sh | NSRS ERUEEEN - LSRG -
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2-3 YEELARAS

. The Way Matters Get in and Out of the Cell

EREWIR T RS M AMIREAY T BREIREER - KEVBIETER - IR ERIRREER
EREHMRRER  2BERNZARKY TIERMYE - SHIMUEEEEE YA
FEAFIRERAR T - AR AR Ay (L - ZR TS BRI G R EIRA T A LA

FOBIEE RIS - EE R R S IEREE -

e A
BF thiE BEF thE

diffusion HEAE water molecule Ko+

0SMosis BIFEAER red blood cell ANIIESS

amino acid W F swell AR

mineral WEYE shrink ZE 4

concentration iy saline solution A EEIK

28 bk L T 8 sl reon g
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O Ifwe put , will .

#)(1) - 1f we put animal cells into a high concentration solution, the cells will shrink.
AR HENYIAHRE A SRS - AR =4 -
f4)(2) - If we put animal cells into low concentration solution, the cells will break.

WRIEEVI I ABREDS K - dHR S -

(2] need to .

f4)(1) : Amino acids need channel proteins to pass through cells.

RE A AR S e i 1 A A -

#4)(2) : Minerals need channel proteins to pass through cells.

YV E T A i i AR -

o BEEE »

FEEERE AR ITR - BAEEEII MR

After studying this section, students should be able to know that:

— ~ HlEr A EE i AR =
Determine the way different substances enter and leave the cell.

=~ HETEE AR BRI N FEURERSR T - FIRE g EANIRIE - WEGEEHAR -
Determine the reaction that animal and plant cells may produce when encountering

solutions of different concentrations, such as shrinking or swelling.

2 WY pREPREFRET RSP (25 B3 8% 3
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SR ¢ MBRER A T T AR (I R B R[5 7 A A TR
To test whether students understand that different substances need different ways to get
in and out of cells.
(B ) Which of the following statements about substances entering and leaving cells is correct?
(A) Glucose can freely flow in and out of cells.
(B) Water can enter and leave cells by diffusion.
(C) Oxygen is broken down before it can enter the cell.

(D) Carbon dioxide can enter and exit the cell membrane through special proteins on

the cell membrane.

(HF3) YA REYYE HE AR AR - frT 2 TR ?
(A) & A] B A A -
(B) 7K F#EHRAL(E R HATAE -
(C) FREEIEILA A HE AMIHE -
(D) —E (b EAELIHERA_ ERPARRYE B E A R AR -

(92 5 — KB T AN E AR 40 )

#ZFH Solution :
JKMIEEG & ] LE RS AR w e BERIZRSE R R R B E H A R -
Both water and gas can pass directly through cells; glucose must pass through special channel

proteins to get in and out.

Teacher: Do you know which options in the question are gases?

Student: Oxygen and carbon dioxide.

Teacher: Do you know what types of substances can directly enter and exit cells?
Student: Water and gas.

Teacher: That's right! How does glucose get in and out of cells?

Student: Glucose needs to move in and out of cells through channel proteins.

Teacher: That's right! So the answer to this question is option B.

30 Y p AR EERE ML AP FEERT
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ERN - PRIFRIZERE H UPEL e T i R AR ?

B4 fARELTEbhK -

ERN  URPRIEE SR Y E A Re S B 4R 2
B4 KRS -

EEN BT Alara SR A RE Sy A I AHAETE ©
AR ) R A i A A T A AR

EEN: 2sE | NILEEREEEEEB -

pIEE_

st ERER AR RESY I PR YA SN R (ROR AR T AL
Confirm that students can distinguish between plant and animal cells in a hypotonic

solution.

(L3 ) If human white blood cells and plant guard cells are placed in two glasses of distilled
water for a period of time, which cell will not rupture and why, which of the following
is the most reasonable?

(A) White blood cells, because they have mitochondria.
(B) White blood cells, because they have cell membranes.
(C) Guard cells, because they have vacuoles.

(D) Guard cells, because they have cell walls.

(H132) i AN BEHY B Ik R AB I PR AR oy il B A R PR 2 88 /K o —EIRE RS > BRTAUR
—TEHRE A R R HR A > NI R AR ?
(A)EMmEK - REKLRES -
(B)H sk » KEAHAEAE -
(O)prfEr4MAE - PREIRAE -
(D)PRTE4HAE - RE4HAEEE -

(108 &5 EH AR 4 )
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#ZFH Solution :
TEYIAHRE A YHRRBEAEFF AHRRTIR - B DE(ROR R AR AR TP A AR -
Plant cells have cell walls to maintain cell shape, so they will not burst in the environment of

hypotonic solution.

Teacher: Do you know the difference between animal and plant cells?

Student: Plant cells have cell walls, but animal cells do not.

Teacher: That's right! The cell wall is composed of cellulose, which helps maintain the shape
of the cell. Will plant cells burst when placed in distilled water?

Student: No, because plant cells have cell walls.

Teacher: Then we put animal cells in distilled water, what should happen?

Student: Cells can swell and even burst.

EHN - ARPIRIEBE YRR 2= RS S ?

B4 EYAIi AL - EAiie s

LR J3RE | AAREERIR R ARMER o A AR BhAERF IR o AR RHEYICIREEL
A GERSEK th e pyZUE 2

B4 0 g WHEYAIREA YIHEE -

EET AR EYAR EZEEK T B R &S ?

B g IRE 2nE -
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2-4 ERSRVERKER

\Compositional Hierarchy of Organisms

BAGR T EYGHIHEE R - BE RS AEY) - BA AR A
R —(AYIRLRE LT + ZUIREEMAIE A FIYIAERE Y TEIFHIRE: - S9N aeny
SRR By - Alif - 4HER - 25E - S E AR - [EEGLLUAEYIRG HYAH R R ELENY) R EUH

[F] > HERZ 85 E AR - EAMEERTH LEBY R EEY e Z MAVSHRE = R LU
TS E I -

E¥F thiE ¥ thiE
unicellular organism AR reproductive organs LEEE
multicellular organism LU root R
tissue 4H %% stem <o
organs =t leaf B
organ system EE RS flower 1t
individual {E#S fruit ReE
nutritive organ =R E seed fEHF-

33 A gl T amon g 2
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[ o is/are made up of .

4y - Tissues are made up of a group of cells with similar structures and functions.

SHARE Fh— B IS LT RE AU AR AR AR, -

[ ®  Dbelongsto . ’
f4)(1) - Meat belongs to tissues.
B R AH &R -
fil4)(2) : Leaf belongs to organs.
ETBERSE -
f14)(3) : Crab belongs to individuals.
L) (A

o BEEE o

FEEE AR TTE - BAEEBIINER

After studying this section, students should be able to know that:

— ~ T RRAEYIR] oy R BRI A A S AR AR ) -
Understand that organisms can be divided into unicellular organisms and multicellular
organisms.

T TR EAEIRIAHEE R -

Understand the composition level of each creature.

34 2 Ly p L2 S ~ = 2 o A P s
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SREH © HIERER A S AE VAR BUE R T AR -

To test students' understanding of biological composition levels.

(L3 ) Which of the following biological structures has the lowest level of composition?
(A) Lymph nodes
(B) White blood cells
(C) Ribs
(D) Blood vessels

() Y A=Y iE A AH R R (R 2
(A) HELS

(B) HIm#ER
©C) BhE
(D) Mm%E
(96 FEEHEE I E AR 11 782)
#ZFH Solution :

YRR B LIRS AT o PRIEE(B) S Bk ; E R EE B B A BB X -
The lowest composition level is the cell level, so choose (B) white blood cells; the rest of the

options are the tissue level.

Student: May I ask what level of biological composition A, C, and D are and how to judge
them?

Teacher: They are all organs. The way to judge is that all three are composed of a group of
organizations with similar functions.

Teacher: Which level is the lowest level of biological composition?

Student: Cell.

Teacher: That's right! White blood cells belong to the cell level, so this question chooses (B)
white blood cells.

3 Y p AR EERE ML AP FEERT
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Nutrition in Vivo

ENTEALRIREASR AN R BT
BTRALEIREA S GE S R

AREEEILFEEG ISR N S AR S - SR R KR B 2RGERE
FEENA - flah  HAEBEERE T ARS8 T /Y THEER o MEEEEE - &
HE -~ fEE ~ 4R - BYE K BRSNS eYe s EEE R KA
EINTEE > FERFEFELER A T ELREENEERIBIS - SHES—A > 824
EEE T A N B — AfARAH R > AR R B S N T SRS B
REERERY ) IR, R DASEREERAE SR G T SRV - 55 B M 4R Wl Ay
BY) > IR TEEREME N TEEER > SRARA R SR E SO A
HITE R TR RN HECEET - = ata S e e EHBSEE T - &R
AES i \ ST B E ARG S8 - e M bERRSE URYEIER ~ BB
AHTHALR LSO EREITER - TR EVIER S LR SNRVE(L - ZLIHE PRIfIT5]
BEA R RGeS -
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3-1 BEYPvE D EES
Nutrition and Energy in Food

|/

EREATEALR/N T EF RS E RS > SMEE D URER TEELRY) T IR
BRER - EBMHENN  WMEEAERA T RE BT EER AT - [

HMEE TReBEA B fEENESERMS - AN EIE AR E R A 5

GRS

B¥ thiE BF thE
different/ difference AEE ~ R[EFE | contain =X
non-caloric ANHEEREHY cellulose WA
protein EHE fat HERR
starch By fatty acid HERplE
carbohydrate I7KAEEY) produce s
energy AE= category/ kind FeEfH
glycogen FH- 1 importance HEM
function g nutrition EERA
calorie RS E malnutrition =EAY
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gram Ve vitamin B R
mineral HEYE

[ o can produce energy, but can’t produce energy. }

fil4)(1) : Carbohydrates can produce energy, but water can’t produce energy.
K LEYI R EAREE - (EK A REELREE -
ffl5](2) : Proteins can produce energy, but vitamins can’t produce energy.

EHHEELRER > AR EELRER -

[ ® The function(s) of in human bodies is/ are . }

#4)(1) : The function of carbohydrates in human bodies is restoring energy.
BEAE ARG VDR SR FRE R -
#14](2) : The function of minerals in human bodies is regulating physiological functions.

BRYVEAE AR P HILIRE 2 R AR RAE -

RY AR EFRETRLN AP EERR
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o BEEHE »

FEEEARE TR - RAEEGLITES

After studying this section, students should be able to know that:

— ~ TEE T ARG E R AT AR
Understand the importance of nutrients toward human body (the basic function of
nutrition).

T YRR ERE LI AN BEEERERY B B R LU TE 2 BLA -

Distinguish caloric nutrition and non-caloric nutrition, and the energy they can produce.

w BIREERE s
BlE—

st ¢ SN H TR EIRIE L R BTSSR RN R K - S H B e
ME— "ayhaatEaR | Dk T EE R DIESREE ) -
Through this seemingly intuitive question, students are able to think about the meanings
behind the question— the functions of different nutrition, and whether the nutrition can

produce energy.

(3L ) The little match girl lit the last match to make a wish when she was cold and starving.

There was hot water and chocolate ice cream appeared in front of her to choose. Which
one should she choose to maintain a longer life? Why?

(A) Hot water, because the higher temperature helps to maintain body temperature.
(B) Hot water, because water contains more calories.
(C) Chocolate ice cream, because it tastes better than hot water.

(D) Chocolate ice cream, because it contains more caloric nutrition.

RY pREBREERETRIP (2P F BFR%YE
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(0D BEDKERAYINLIZAE X2 SRR I MRS i 1 —HROKSRETIE - BRI R 2L g e
HBEZKRIES 5e /KM B st (R8s 152 > SRR R BE 1l — e &4 e
HEFFI AR Az 7 R FEE ?

(A) EfgleHIBa/K - N R e o] AR AR -

(B) #NgleiIBEK - N KEHFRZHEE -

(C) TI5e /KM N R AIBaKELREAEERS= R -

(D) I IKEM » AR ARIERELERINVERR -

(¥1E3E553% REV_CH3)

fiZ3E Solution -

FoliE H PHVERGEE - & T VIR dERI AR R, B0 T 08 Nk BB HVE
BhRsRIETR > SEERE T K BT KON ) DURRIEY TR - 5 EREMEE EEER
RESEERE » M RSHRAER - BER T /KM -

Clarify the main point of the question first. Which is “food to maintain a longer life” or “cold
and hungry”? After understanding the main point above, the teacher keeps asking questions
about hot water and ice cream to guide students to answer the nutrition in which food can produce

energy to the body. Therefore, the answer is “ice cream”.

Teacher: What do you think is the main point this question wants to ask?

Student: The food helps people to maintain a longer life.

Teacher: That’s right! What is the nutrition in hot water and ice cream?

Student: Hot water is just water. Ice cream contains fats and carbohydrates.

Teacher: Could you tell me which nutrition can produce energy?

Student: The fats and carbohydrates in ice cream.

Teacher: Let’s go back to the original question, the little match girl was under a cold and
starving situation, which should she choose to help her produce more energy?

Student: Ice cream, because fats and carbohydrates can produce energy.

LRl T RFBSEEE H AR ERE T ?

B4 0 bk R YIREdERFE ARy Ay

RN 28 A TRR/K ) BT OHIM ) A (TR E R R 7

B BRI > AHEMEEATEIEE -« B - 52 R RS OHRR  RlE g
HEHHE -

Zhl - AP LA IR S — iR e 2w DAERES ?
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ZRl - FEEFE AR - KSR INCZAE U2 SEREE L FERZ BRIt &
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This question can not only make students learn how to interpret the nutritional contents
of food in daily life, but also makes them understand how to create a better diet plan

under different needs.

( £ ) Research reports indicated that high blood pressure, cardiovascular diseases
(arteriosclerosis, coronary artery disease, stroke) are all related to excessive salt
intake. Table salt is mainly composed of sodium chloride, and the recommended
amount of sodium for Chinese people is around 2,400 mg. The tables below show
the nutrition labels of the food she eats in one day (a packet of chicken breast, two
packets of oatmeal, a serve of curry rice, and a bottle of green tea). How much

sodium does she consume in one day?

EEBER
F-HE2D0L7 =
s ERRET
56 sl0pn | [ S-9R0R
BERT KEES
S—RBEIAT BT 44X 1887KF

xukes EaE  B5A%  940E 8 § 0an
1450 k€ 116.0 A+ 55 S100A% s e i PP *+ :
309 A% ; N = i5HA 36.80% 1474% . S5AT by
) L A3 #8 156.9KF 2308%F P ZhE 05 AF 05 AB
N EEL ST N BMER 20505 822% BB 0 2% 0 AE
ﬂﬂggﬁ!’;ﬁ %’32\% gég% ﬁ@ﬁkﬁiﬁfg 0047 004% BREN 003 003
REEW 01A%  02A% gAIEE 11805 ATRE R 0 A% 0 A%
KMEBY 2704%  30TAR% BkILAY A% A%
Ao T Nk B 150 peam | | MRheE a4 ex
: B 188487 217ER o - k. VA% 0L%
m % i ~coaln iR i 124585 49885 i 0 8% 0 %R

(A) 1834.3 mg (B) 1408.3 mg (C) 2400 mg (D) 2053mg
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(30 B EEEHE(CshaER - BT SR (IOM )RR R AR 1,500
250 0 AEEHS 2,300 25 o ERECN e G A R EEY EE - EIREREEC - &
I~ B ~ UEHE ~ AR IEHUE S SIS AR R SIE - SECOIE K ERHY
BRI © T%md\% RIEBHIRYYEETR 7RISR A —8 ~ HEEHfr ~ 1l
—f3 > SR SRS KA S B ST 2

EEET -
S HES0AE BRRT
FEES1H %;jfcef%
ﬁfﬂ @100’2}% FEwRI2
BERE — §H §10A%

v B 4724KE  1887AE
EEEAH ZRE PERYN 940%
51 S1002% sl 36847  14TA%E
Bax  Cins tie HAED 20.5@% 8205
By AR RABB 000 000%
BKEAD 118 N 4705
0A%  16A% # 1SR 06%2%
AIBE  1T0RE # 124555 49825

(A)SNEIEZ (B)IREICKERE (OEHIUEE OfETHE
(Wrme BT

#ZFH Solution :

SR B R e O 8 2 B ER R AUy SO e > FERE AR SRR - AEARRE H T HYEER
Hgn T NERIIN S R BEEE -

Multiply the sodium content per serving of each product by the number of intake servings, and

add them together to make the total.

Teacher: Does anyone know how to calculate the amount of sodium intake?

Student: Multiply each serving of the amount of sodium in each product by the intake serving,
then add them together.

Teacher: Does anyone know why there is always an option of “per 100 grams” on nutrition
labels?

Student: This is to make it easier for consumers to compare products.

Teacher: Then how much sodium did Xiaomei consume today?

Student: A bag of chicken breast contains 213 mg of sodium, two bags of oat contains 188.4
mg of sodium times two portions, a portion of curry contains 1245 mg of sodium,
and a bottle of green tea contains 0 mg of sodium. So the total amount of sodium is

1834.8 mg.

43
®ep?

T
X
R

mﬁ

BEFRET RN AP BTN G



44

D RTEETHRT I ERRT T oo /iTRBEREFT Y <

Teacher: Is it too low or high compared to the recommended intake?
Student: The recommended intake of sodium is 1500-2300 mg. The intake of Xiaomei is

1834.8 mg, so it is a moderate intake.

ERN RISREZ AR RS 2

B4 R EER LIRS Bk BRI BAE i -

RN FSMTRERTEEEER EEAR 100 A IRy EEE ?

AR R Ry TN A B T (F A T A An bR -

ERL . AVNESKEA T 2/ DHYERE ?

B AN —BiE R 213 250 AW ENE R 188.4 Z5x2 {7 ~ U — {1
B 1245 250~ S RINEE 0 =5 > 03 1834.8 -

Ehl - WA R T A EEE

R ghRHUESE K 1500-2300 257 - /J\%AEITHHHXZEJ% 1834.8 » I Ry & R HIL & -

e pAEEETREFTRIY 25§ BEFas 3
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Enzyme
\

R HET T QG A DA R S GV EE - (M ER AR B ER DA RUER - e
SRR TYVE LA INESIRIL - AR - EBERE > TEBRERA T EIER > BEFRIR
T3 AR N T DORIHREE A - 40 ¢ B RS LA R AL R ARE AT FR AR B E
A AR PR (I - T SR By Ny TR R EHRRCR 31 > DI - DIERTR
YIRS BRG] TR B AR B A 0 T3 R g i/ N o1 > EANPAR R > LAFR S
ARRER > LIRS A REAVRENE ¢ BEZRAY AT DL AR AT AL A SH AR
) EIE R R TRE > RERHIIUR P A8 25 A R R R AR A P LRI RT I - R REE R - AR
BREZR AR > AR RIUR TR A &R - REFHE N REE RBP4 -

AIEPHEFTZBERNEN - WBIEOFER I UARTIENE - BRI - EH1%
B S an LTI AREZR 1] IR BYEME - AT ] DR RE R AR 2 1% B — B R A 52—
PR iE i RN H VAR SRR A S e DR - o] DU A A T A R & EREY
FIEREETT -

BF g B¥ hiE
decomposition T fEAE break down i
metabolism FEHHE reusability R
anabolism BERAEH substrate 2H
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activity vEME combine HE
environment b3 pH value IS (pH 1H)
absorb UL factor NS
enzyme [ influence o
specificity B temperature RE

[ ® The features of are and .

HBOK

The features of enzymes are specificity and reusability.

BERARF A B A EE M -

#14)(2) : The features of metabolism are decomposition and anabolism.
HEHTE VR A i R & EAEA -
[ (2] can transform into }
fl4)(1) : Decomposition can transform big molecules into small molecules.
S fEAE A ATRER AR N
#14](2) : Anabolism can transform small molecules into big molecules.
ERAEH RN TR T -
[ ©® The factors affecting are and }
#l4](1) : The factors affecting enzyme activity are temperature and pH value.
s B R BN R 22 RS F R E -
#4)(2) : The factors affecting protein denaturation are physical and chemical factors.
s B E N BENNRR AR MR ZE -

BY p AR RETREP (25
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o BEEHE »

FEERESE AR IR - BAEEGI MR
— T R R P BRI (A -

Understand what metabolism is and its operating mechanism.
T TRERERRE -

Understand the features of enzymes.

» BIEERE s
5l RE—

SRER ¢ MBUEH H R AE P EEEI IS - SR A HEEER - Die R R S REE I R
AR -
This question uses a situation that students will encounter in daily life. Teachers can ask
students to read the charts in order to examine whether they understand the features of

enzymes.

(JL3Z) A certain enzyme is known to react best in an environment of 37 °C and pH value of
8, and it will be completely destroyed in the environment of pH value of less than 5.

If someone eats this enzyme, which activity chart of the enzyme in the oral cavity,

stomach, and small intestine will be the most reasonable?

(FP30) ERCRAERE 2R i S 7E 37°C e pH=8 fmlgMEAVEEEH{EA » HAE pH<S IEHE
TNEWGEEBUR o RS ISR o AIEEERAECRE « B R/ NG RS
KA MY A e 2

(A) B) ©) (D)
B B Bt B
* * £ *
o & i g
i i b M
o § o § T 0§k
B % s o B 5 R %
(110 FEHF &5 42)
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#ZFH Solution :
BAR T HREAE R LENIERIN - B T MROH(LE R EERFHEEREE - B4R
Bl Z N ST SR BR AR EAEN - R EFRAN AR RS -

Students have to know not only the order of the digestive tract but also the environment that

enzymes’ function in each digestive tract. Students have to know in advance that enzymes will

lose activity after being completely destroyed, then make a connection between the charts and

the knowledge they know.

Teacher: Does anyone know the order (provided by the topic) of food passing through the
digestive tracts and the environment of each digestive tract?

Student: It is neutral in the oral cavity. — There is strong acid in stomach. — It is alkaline in
the small intestine.

Teacher: That’s right. What will happen if this enzyme goes into the stomach?

Student: It will be destroyed by the strong acid in the stomach and lose its activity.

Teacher: You got the correct answer. And what will happen if it goes to the small intestine?

Student: It will be destroyed by the strong acid in the small intestine and lose its activity.

Teacher: Yes. As we can see the charts in the options, we should understand what are the
things that the figure represents, and usually the chart would be interpreted from the
vertical and horizontal axes. We should identify the information that the chart
represents, which means to interpret the project and unit of the vertical and
horizontal axes. What are the vertical and horizontal axes represented for?

Student: The vertical axis is the enzyme activity, and the horizontal axis is the order of the
digestive tract.

Teacher: Then how should it look like in the chart?

Student: It should show activity in the oral cavity. When it enters the stomach, the enzyme
has been completely destroyed, loses its activity and no longer shows up, so it does
not show activity in the small intestine as well.

EH . FEMMEEYEEFEE GEEHPRE) AR DU S b AR BRI
mg ?

B4 0 OREmTME-> 5 A 3>/ ME R -

T 28 AVECRER R R T E g R TR ?

B4 1 W RSB ER R A -

EE BE T A AERE R AR NS A R ?

RY p RS EERE TR 2P FERR F
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B A/ NS TR H AR AUE N -

ERN EHY o AIERMTERIEIETAVERR - & MR B e B R S (R SR T
15 - i G BB R - MR o B RS SR MR EEEE
e S H Rt Bl h ey H S BT - AP L RE A e B o 51 Ry (e 2

B4 Hedh AEE RSN ~ talh RO LIERIIER -

Rl AR R R AN BRI 2

B fEOREPERUOENE > EFIE T > BROAoSEIR » ARTENE - AEEUS
WE/ N T A BUREN: - BB R 2R R OE T AR ORI » S &
[CIHER e -

BlE_

st | BRA A NS AR T Ny S Ry ] - I L1 ok 5] A S i e U R
Students should know the transformation of the common big and small molecules in

human bodies, and the question also trains the ability of students to interpret charts.

( L3 ) Mix the enzyme A and starch solution in a test tube, and measure the starch
concentration in the test tube regularly. As shown in the figure, it is known that the
starch concentration in the test tube will change with time. Which of the following
statements about A is correct?

(A) A 1s mainly composed of glucose.

Concentration
(B) After A reacts with starch, A will be broken of
down into amino acids. starch
(C) If lowering the activity of A, the synthesis 0 Time ”
rate of starch will be faster. Figure (10)

(D) If raising the activity of A, the

decomposition rate of starch will be faster.

“ Y p AR EERE ML AP FEERT
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(0 i R ARy AR AL VE IR G195 - TR ESVE AV RIE - A0iE
AR > EXIEVE PR R G i R R s > R HRH G B HRGL - (] & 1A 2

(A)FH EZ g a e - "
(B)FHELJEhy SRR > G B R BB - P

(CPEREETENEL: - SERIBRIEHEESEY - 3
(DEHRERIEY - SRR EERgE - X

0

v

B o]
&l (+)

(&% 107 AAEREH)

fiZ8H Solution :
B HEERE - AT —(EEE -

Students can clarify each option after interpreting the chart.

Teacher: What do the horizontal and vertical axes in the chart represent?

Student: The horizontal axis is starch concentration, and the vertical axis is time.

Teacher: Then what does the line chart represent?

Student: It means the concentration changes of the starch with the increase of time.

Teacher: What does it mean if the trend of the line chart goes up? What does the gradually
decreasing trend imply?

Student: It means that the concentration of starch is rising as the time goes if the trend of the
line chart goes up. The trend of the line chart gradually going down represents that
the concentration of starch is decreasing as the time goes.

Teacher: If enzyme A and starch solution are mixed evenly in a test tube, what can we know
that the starch concentration changes from this picture?

Student: Under the reaction of enzyme A, the concentration of starch decreases with time.

Teacher: That’s right. What is the effect of enzyme A on starch? (correspond to options B, C)

Student: It is decomposition. If we raise the activity of enzyme A (amylase), the speed of
starch decomposition will be faster.

Teacher: What are the components of enzymes and starch?

Student: Enzymes are composed of protein, while starches are composed of glucose to be
some large molecules.

Teacher: Is the description of option A correct?

Student: No, A is an enzyme. It is mainly composed of proteins.

>0 RY f AR EE RS TR AP EEER
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Teacher: Is the description of option B correct?

Student: No. After A reacts with starch, the starch will be broken down into small molecules

of carbohydrates.

a7 1] ] P R A AL st o0 A QR (TR 2

Feil 2B R > HeBiE s -

P2 SRR B A8 5 S A P2 2

EPEE N - R HRE AL -

L E R A RIES F BT A 7 (A ARSI R T (SRR 2
GRS Z T ERIRESR R R R RS - BiEGSEEEE T
FUNARFR B2 15 R 2 25 ot R FEE i >

R 2R R R ESVE T AR R RIE - (P ] AR
TR BTSRRI B 7

FERF R FHRITERT - oty e FE S - ep P A A EK,

238 o HIVERE R B B IE A e ? (BHIEEEEH B,C)

ERER - EfREE CRfle) AVEN: - SR I R -

R AR 73 12 R (T TERRE R 72

MR RELEHHY - B RS g & R R 5T+

TRVEE A BETRAACAIUE 43 (HE 2

7 AR > HEEBEHEHK -

ARVEE B EEIH RO E 5 IEAE 7

o FHELER SOETR - Tt G oy AR R Ny 1 AR -

B¢ § AR RS TR R AR R
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3-3 EMMERIEES
\How Do Plants Make Nutrients
SeEERE NEAEAEIRE RIVE » StEF ARG T - UK - Z8(ERE
JFRE » BELRRMUCRIZAE @ BK R E REIR R HEY LR & - L& E I EY
o ZK ERAR BRI R4 TR B EENAAS - SRR R (R A SRR R FAL
EA - OLEFANEVEESFNEERE SR FEHRAIERR - MR U
AT — S LA R B R R RIK 7y - #A M o] AR B R FH B P RO - e E
F FEN & AT DU/ BB IR N B RS BRAAEEAR - AR R EBURE R 09 (R 4HAE - W
CREGHHRE R RAAVEEIR AIRE R R L - R REEHE YRS L2085 - el DIDUE Y&
SRMLGEEYER - FORE RIS A LiONFE - BEERIRE(L - DIRRIVEE R HEE
PREETE SIS R S R AU R R - SR FEIR A RRIVES - 3ElEY)
BT EF SR AR - WAERNSRICRIE - Bk ESEIRATTE T THEE -

BF thE EF thiE
protect R air space RE
guard cell CREHIRE palisade tissue fiIRAH 4%
prevent i turn into A
structure fHid save (G2
photosynthesis YeETER lower/upper epidermis TR
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control Pl blade BEH
spongy tissue AR AR vein EEAR
cuticle pEEN= chloroplast B4k
gas R mesophyll BEA
stoma/ stomata (pl.) ATL ingredient JEfRL

(1] consist of different structures. They are R cees

and

fl4)(1) : Leaves consist of different structures. They are lower/upper epidermis, mesophyll

cells, and veins.

Hh A FERRESEAER - T2 B TRK - FEANIEK -

f14](2) - Stems consist of different structures. They are epidermis, cortical layers, and vascular
bundles.
HHR FIREAR - TITRER - KBNS R -

E ® Through , turn into . ]

#41(1) : Through sunlight and chlorophyll, carbon dioxide and water turn into glucose, oxygen,
and water.
FEHFSCEEELE R - R ALBRIUKER R - SREDK -

#4)(2) - Through amylase, starch turns into maltose and glucose.

FE RO B o R AR A SR RE R e R
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After studying this section, students should be able to know that:
* woance A1 VI AE DA IRE -

Understand the structures of leaves and their functions.

s TERLE R ARE B E S

Understand the process and importance of photosynthesis.

o BIEERE s
5l RE—

B (HERAEEE O R SE -
Make students clarify the reaction of photosynthesis.

(JLX) Xiaofan wants to know the reaction speed of photosynthesis when each plant stays

in different living environments. Which one of the data can help him make the
prediction?

(A) The amount of oxygen produced per unit time.
(B) The amount of chlorophyll consumed per unit time.
(C) The amount of glucose consumed per unit time.

(D) The amount of carbon dioxide produced per unit time.

(30 NINAERIE S AEPRAE AN FREREEIRIE T > SR TS (ERERAT IS - FEMRIR
NHE— B A THEN A Ry S EE 7
(A) BRHNEESRRNE -
(B) BRFFHEIPIHMEGERNE -
(C) BRI E BN E -
(D) BArFRFHENEL SRR -
(108 (&5 E 2R 5 )

fiZ5E Solution :
FePRAR RIS AR E S - FHEF S FHRE -
Understand the definition of fast speed, then think about the reaction of photosynthesis.

RY pREBREERETRIP (2P F BFR%YE
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Teacher: How can we define speed?

Student: It can be defined by the same amount of reactant that can produce more product in
the same amount of time.

Teacher: That’s right! How about the reactant and the product of photosynthesis?

Student: Chloroplast uses carbon dioxide and water as the reactants, and it will absorb the

energy from the sun to transform carbon dioxide and water into oxygen and glucose.

ST T SRR AT A ?

B {ERERIRERANY - PRI R I A R S ) -

EET a8 | LA TR R R Al 2

B SRR RS R — S LR RO (R B - R R R E
i -

oo

pIEE_

s ¢ AR A A E H DA AE P B S RE R S B AR R R IS P FI R e 2
HFFERIREES -
Students can identify whether there are specific organelles in cells through the chemical

equations of photosynthesis or respiration and the reaction field.

(JL3Z ) The table below is a comparison of whether there are two specific biological reactions
in A cell or B cell. To predict whether there are specific structures in A cell or B cell,

which of the following descriptions is the most reasonable?

glucose + oxygen — water + water + carbon dioxide — glucose
carbon dioxide + oxygen + water

A cell yes no

B cell no yes

(A) Only the A cell contains mitochondria.
(B) Only the A cell contains chloroplast.

(C) Only the B cell contains mitochondria.
(D) Only the B cell contains chloroplast.

> Y p AR EERE ML AP FEERT
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(0) "R RN Z A P A JE R R e A P P R ER RS - ARIZIERHAENH ~ 2
AMREA R ERIEH A - TR E R & B 7

BB BHRA— K= Rbs | K+ Ribm— &) HEHRATK
F 4m i ] 3
T 4m L A A
(A& 4R S A R 4RAS -
(BYEH A & A B4k
(OfE 24Ul A 4R -
(DYE ZH AT -

(106 FFEY-PEE—2EH 18)

fiZ3E Solution :

AR S SN AR AV ) B o) 45 & 56 — B 48 2 A S B ey A AT RE -
[l RAEAEE S5 P R (g es - R il b2 S B AR e -

Students can come up with the effects of chemical equations first, and combine the structures of
cells and the basic functions of organelles in chapter 2 to recall the different reaction fields in

which organelles, then to determine whether there are specific organelles in the cells.

Teacher: Can you know what are the effects of the left and right reactions according to the
chemical equation in the table?

Student: The left one is respiration, and the right one is photosynthesis.

Teacher: Great. Then where do these two effects react?

Student: The reaction field of respiration is in mitochondria, and the reaction field of

photosynthesis is in chloroplast.

Teacher: Very good! Now I want to ask you guys, “can photosynthesis react in human
bodies?”

Student: No, because we don’t have chloroplast in our bodies.

Teacher: Then the A cell and B cell in the question can perform which kind of effect
separately?

Student: A cell can perform respiration, but it cannot perform photosynthesis. B cell can
perform respiration and photosynthesis.

Teacher: What are the organelles in A cell and B cell separately?

>0 MY AGBERRETREE A ERERT B
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Student: According to the clues in the question we can know there is only mitochondria in A
cell, while there are mitochondria and chloroplast in B cell, so selection (D) is the

answer.

RN AR T RIS R DU /oA W R S Sl Ry (T e FHS 2

B ZEBHINIERRIER - GEIINERLEIE -

Ehl R - LSRR E A o B E A R T TS G ?

B 0 R ESATERLER RS ~ Yea IF BV S PRI E Sk -

ERL fREEE | AR ¢ R AR R DU T S RIS 2

B AT WRHME Biea ks -

EEl - ARREE Y R AREAT Z AR 5 A1) AT DAE TR Y 2

S 0 HAHAE A DUET TR E A - (EARREEITC SRR © ZAHRE AT AT TR 7E I B
FOtErER -

SRR ARE - ZARE T R (IR RS UE

E2E 0 {RE H AV AT DU PR AR A A e - SRR AR e EATESAG  dE
D) -

> Y f AR AR TR AR EEERT R
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How Do Human Bodies Get Nutrients
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N

FH A E Y Z A

Hi & JHE - RUUER TR Y - RPN EE S M BB - T

EERER - DU TR - EEALE 1 a AT R EZat - &K
A TR

Hprs A B E A (B0 © R ~ #3RE) ~ SEEORERR R AT b i B T AL

REITER -

B A FIR B0 gOSLETRER > oot et aaEss

FE—— 8RN FERH bas B g3 R SIERATH LR » (F824 THaYIE NN LAY

MEYEAL -

BF thE BF thE

egestion HEM alimentary canal JHEE

exhaust HEH digestion EMEZRER
defecation BEE digestive gland JEEHR

secrete SaplA digestive fluid =L Iwitd

large intestine YN small intestine /NG

salivary gland Iz iR intestinal gland HE R

pass A esophagus BiHE

liver P ik hold EaEA|

> BIYp AR EERE TR AP E R
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anal ALFY pancreas Hik i
oral 1 pharynx A
muscle AILIA stomach =i
enter YN gastric gland SR
organ =

o

includes , ..., and

J

fa)(1) = Digestive tract includes the oral cavity, pharynx, esophagus, stomach, small intestine,

BIeg2) -

large intestine, and anus.
HIEEESORE W &8~ § ~ /N&E -~ KiE - ALFT -

Digestive gland includes salivary gland, gastric gland, liver, pancreas, and intestinal

gland.
DAL ELREIERE ~ R ~ AR ~ BRERARIRS R -

o

comes from

HSOK

BIE)2) -

59

Saliva comes from the salivary glands.
ISR AR E AR @
Gall comes from the liver.

WEFACE A -
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After studying this section, students should be able to know that:
— ~ TR ABGHHALE BN LR (R -
Understand the digestive tract of the human body and the operating mechanism of

digestive glands.

o BIEERE s
5l RE—

SHH ¢ RIERER A R A RE M LRR A IR R R -
Test whether students know where the digestive fluid produced by digestive glands works.

(337 ) Gastric juice and pancreatic juice of the human body both contain digestive enzymes.

Regarding the places where these two digestive juices mainly act in the body, which
of the following pairs is correct?

(A) gastric juice: stomach, pancreatic juice: pancreas
(B) gastric juice: stomach, pancreatic juice: small intestine
(C) gastric juice: small intestine, pancreatic juice: small intestine
(D) gastric juice: small intestine, pancreatic juice: pancreas
(30 NBEHE R & B H R - B LR A bR E AR N L2 E Y
> NAIBCEHAE A 7
AR 5 - BRI - R
B)FH : B - B - /NG
OFR /N > BOR * /N
(D)YER /N > BB - PR
(109 SR &2 ()5 24 &)

60
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#ZFH Solution :

BIRHE IR S PR - BORAFEHEEEA/NEG - (EHRVSATE/ NG -

The gastric juice is secreted by the stomach and acts in the stomach, while the pancreatic juice
is injected into the small intestine through a catheter, and the place of action is in the small

intestine.

Teacher: Where does gastric juice act?

Student: It acts in the stomach.

Teacher: Where does pancreatic juice act?

Student: It is injected into the small intestine through a catheter, and the place of action is in

the small intestine.

ERl - BIRAE AR (EAE ?

B He

ERN  BORAE R (FHYE ?

B0 HEEEANEG - (ERBVSRTE/ NS -

plE—

sl | AR A R A AARERE R M basE B IIRE

Test whether students can interpret the digestive organs and their functions in the picture.

(L) Figure (15) is a schematic diagram of part of the digestive organs of the human body.
If there is a blockage in the I part of Lao Wang's body, which of the following is most
likely to happen with regard to his digestion and nutrient absorption functions?

(A) Pancreatic juice cannot be discharged into the small intestine.
(B) Gastric juice cannot break down proteins.
(C) The function of digesting lipids decreases.

(D) The function of digesting glucose decreases.

Figure (10)
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(30 Bl(+HI) R A REE b ERVRER - 52 TR NAYH i 342 H3E - AT 1IR
FAEEAE R B ST IR UEhRE - Al T RE AR 2
(ABREEEDE R/ NG -

(B)H R AT EHE -
(O)MEAEEEITHRE T RE -
(D) U g R ZRE T ©

B(+%)
(106 25 27 5 )

fi#Z5H Solution :

AREE T TH ) RAEE - EHREE)REEE - ARG - M EREERY
ThAEHIE T -

The "I" part in the picture of this question is the biliary tract. If the I part (biliary tract) is blocked,

the bile cannot reach the small intestine, and the function of digesting lipids will decrease.

Teacher: What kind of digestive fluid transporting channel is 1? What is its function?
Student: 1 is the biliary tract that transports the gallbladder, and its function is to emulsify
lipids.

Zhl - W REE DN LIRAVEE ? HIRE Ryl ?
R HUZEERIEAVEE > HIJEE R LEE -
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* ERE EVEEVESER X
The Transportation in Organism

ENTEALRIREASR AN R BT
BTRALEIREA S GE S R

RS HYIBUEENY) - SRR ZREVAR HE IR B R(E AL - DAL EREE R RE B
W AERFAH AR IE 5 2EAE - [F)l - RSB (R AR R - AERESE =2 4
RRVEER ) RIUE N EEYE ARG E S ~ TR DURTEER - AYRe Ay S
Rr& e TaviEsR - SACERE AR PRV IR o AA] DU —0 A TG h 3 AR R SR
HRHIELD A0 R (T EAEYIRIS TR BRI B A S - A EYIERE T R(E
fafEr LAY A AT © RS E TS AV i LUSRCE SRR - i 5 HEERT S8R

SUE RofHEEsgE ?
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4-1 EYIRVEERESE

The Transport Structures of Plants
\

PF

BT T Ry reEEYRR ~ B 5 TR - REWAVEE R - BAERTIRE - REYRAY
ISR

e o BLRRHEE RALK ~ THEE - R ERHK T R TIARE R EE R

EEITHIRIEZER - ERAE RN R LR B - YA ] > ANEERRE DA PRV B

AP > B YA fE -
YA RARREA A Rt
HERETHEYRS > BE

E AP Ji)=-piia
K A& ©

[EIRF MEARAE RS > DU A i H ETE )

TTHREYER & 16 RENEER - T

BF thE BF thaE
xylem REES cambium layer AP
monocot (monocotyledon) | BE1-E& dicot (dicotyledon) B
big/ small volume BEFE R/ /N phloem ) H
tree ring il leaf/ leaves B
structure i dark-/light- colored BRI/
root(s) & nutrition =727
mineral WEYra vascular bundle HER
stem(s) e transport/ transportation AEY
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©® We guess are because they have (and) .

f4)(1) - We guess green onions are monocots because they have fibrous roots and parallel

veins.
R By BEE SERAETAR » FrARMBHIE 2B FEEY) -
f4](2) : We guess sunflowers are dicot because they have taproots and net veins.

DR Ry ) H ZE A BIARANAEIRAR - BTl E 2 Y -

® The biggest difference between and is

fila) : The biggest difference between monocotyledonous and dicotyledonous vascular bundles

is the presence of the cambium layer.

BTN T B Y R A KA R TP B Y A 4 -

o« BEEHE »

FEE AR TR - BAEEEEII MR
After studying this section, students should be able to know that:
— R (AR THYIEG A4S RS IS B TR -
Identify the transport system and functions of vascular bundles in herb or woody plants.
= T EHEYRG N E RIS R DI KOS

Understand the functions and directions of the transport system in the plants.

65 b pE LN BT g = L g sar g ‘
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Students should be able to identify the position and function of the transport system of

woody plants.

(FL3Z ) The stem of a dicotyledonous woody plant has structures such as bark and wood, as
shown in Figure (8). Which of the following is the main function marked with * in the
figure?

(A) Transporting nutrients.
(B) Transporting water.
(C) Cell division. At

(D) Photosynthesis. B

(eP0 ) S TR ARE AT EAT R R B A SR - 4 WA
B ORI - A B P R A £ S 2
(A)iE S -

(B)HEHIK 5 -
()52 -
(D& ER -

(106 [ &5 5 23RS 12 )

#ZRH Solution :
FeIREE A IR RAVEIE » SeHET S RS A (T - P i e it 2 DO RE -
Solution: Read the information provided in the picture, first determine where each transport

structure is located, and then think about the function of the transport structure.

Teacher: What are the structures of the transport system in woody plants?

Student: Starting from the outside, the order of the transport system of woody plants are
phloem, cambium layer, and xylem.

Teacher: How about the positions of the transport system?

Student: The outside of phloem is tree bark, which is in the outermost layer of the trunk.

Besides, the wood accumulating from the cambium layer and gradually moving to

the inside are all xylem, which is in the center.

Teacher: That’s right. Then what is the * mark for? What is its function?

RY AR EERE TR PP EERE R
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Student: Xylem. It can transport water.

Teacher: And I also want to know the difference between the part with * mark and wood.

Student: The cambium layer will undergo cell divisions inward to form xylem. The cells
being closer to the cambium layer are younger, which is the part to transport water
efficiently. In addition, the xylem cells being farther to the cambium layer are those

losing the functions of transporting water, and they can only be used as wood.

EHl - RIS AL

B T ARKAEYIR SRS R NR N REIRES ~ PRS- REHE

Ehl - AlE RIS B S AEE 2

B4 0 BRI NTER R R o AR RS NE 5 1T EE R R P RAERY AR

AN RAEES > L EF L -

LRl JReh o Ak FERAVEL TR 7 HIhRE Rl ?

B KEE > EiKoy

EHl - APERTERIE * FERRTED Sy DU R S B2 S (e 2

B RS RN TR P RORE S SR I BRE HER AL ( * FSRAYED D)
WA RS > Ryl Koy DORE S EERYENL » TTEE R B H A B B AR A
Fo ok BB K oy IR VAR - & i AR AR (A -
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Test whether students can understand the functions of transport structures, and should be
able to judge whether a plant is a monocot or a dicot, and to infer the cross-section

structure of the plant stem.

(3L ) Ah Xiang put the white rose in a vase, added water containing blue pigment in the vase,
and placed it in the sun.
After a period of time, it was found that the petals of the rose turned light blue, as
shown in Figure (20), and Ah Xiang inferred that it was caused by the vascular bundle

of the rose transporting the blue pigment from the base of the stem to the flower.
According to this article, if the gray part of the diagram
represents the xylem and the white part represents the
phloem, then the classification of roses and the arrangement
of the vascular bundles in the tender stem can be inferred.

Which of the following pairs is the most reasonable?

(HP32) B HECBRBAAEHR T > AR ERIIA SR B ET
ZHYK > BEREET - — B HEIRESREBLAVICIR SRR E O - Q1B (AT
A o Pl A S EE S ECBRAY 4B SR B 0 (R B AR A X EAE TG AR, -
fRIBAS > BHLUREBRVIREEL ARAEE - 5 @B RRYIEES - Al
FHEERECBRAY B R ML N E SR 2 HR8 > A IBCEH T A e a2 ?

(D FHEF (B) & + E 424~ O+ Es (D)E + E A 4~
dicotyledonous = monocotyledonous dicotyledonous monocotyledonous

plants plants plants plants

(110 ETHHEGH ) 50 @)
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%EE Solution :
A RRE AR R B A Y o PR RS S L ( BB TR -

Students are required to judge whether it is a monocotyledonous or dicotyledonous plant based

on the picture, and identify the location and function of the transport structure.

i
B
i

69

Teacher:
Student:
Teacher:

Student:

Teacher:

Student:

Is the white rose in the picture a monocot or a dicot? Why?

Dicotyledonous plants, which can be judged by the reticulate veins of their leaves.
Great! So what should the cross-section structure of the dicotyledon look like?
Dicotyledons have a cambium structure, and the vascular bundles in the cross-
section of the stem are arranged in a ring.

Then, do you know what the arrangements of structure are inside? Why is the
structure darker inside?

The structure from outside to inside is phloem > cambium > xylem. Water is
transported by the xylem, and the transport of dyed water makes the xylem in a

darker color.

] o Y 9 R R B T SR I T S E IR 7 R (R ?

BT IEEY) > AR IR T AR R T T

TR | HI e T SRR U TS e R A E TSR TIE 2

BT REBEAPASENRS - NS K2 BRG] -

AR G FIA KB H RS SRS Ry frUE 7 Ryt I YA A5 B (e 2
FSIMNTT YRS R8T K20 > T g > REER © /KR ANE B E# LS - EmaEs
EHPKEARE L ZEEABA D -
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\ Transportation of Substances in Plants

R B AT AU I P RR P E AR > 03 R e (B B A28 Ay _E B = ef R R P
(A I 2 SEBAR BEELA A - AREMR R /K ERE e - [ BB R~ TR AIA -
e — D/ aer RAVIREE > AZEEE A DURCRE(ERE RSV RUIEEC - 20 OREHIREAYBRR -

BF thiE BT thE
guard cell(s) R stem apex ZETH
capillarity FAHEH stoma RAfL
direction alE| transpiration ZEEUE R
one-way/ two-way BR 1]/ [ go up/ down EF/EE
extra R water vapor IKZER
root hair(s) RE in need HEKT
open/ close T/ R A
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©® When NP1 is , NP2 will
(NP Z#5 noun phrase, 138 E K#saF &8)

#4] - When the guard cell is full of water, the stomata will open.
B IR K o - RALE IR -

~

[ ® IfNP1 , NP2 will

4y « If the guard cell lacks water, the stomata will be closed.
WIS O ARG = 7K oy - AL RAR -

BEER

FEEE AR TTE - BAEEBIINER
— TR S AR oy SoK oy o

Understand how the plant structures transport nutrients and water.
= TEEYIN Y E E Ry T o

Understand the direction of substances transport in plants.

&

-
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Students are required to compare the direction and substances of transport between

phloem and xylem.

(L) Figure (20) is a schematic diagram of the flow of substances in vascular plants. I is the
pipeline for transporting substances in the vascular bundle, and II is the main transport
substance in this pipeline. The arrows indicate the possible directions of flow of
substance II in the pipeline at different time points. Which of the following statements

about I and II is the most reasonable? ii

x
N
1

(A) Lis in xylem, II is sugar. Af =

(B) Lis in the phloem, II is sugar. SN

(C) Iis in the xylem, II is a mineral.

| =

N
L

(D) Lis in the phloem, II is a mineral.

P ie—. ,
—

.
-/

II/
Figure (10)

(P30 BCHBEERIMBAMIDREOTEE #8 e
werrvEREEE  2pimsenrmor - 2/ [k
PN > SEE T R E RN E RN T RS l&
BT - VAR Z AR I RS ? =
(A)FRAAEAEHRS » Z B EEE - Eﬁ
(B LAERTETHS » Z BB - o |t

N

OFLAERER - ZREYE - 2

B(=+)
(DY ALAEHIEZH > LRI -
(108 SR E=55E 41 &)

fZFE Solution :
RelsElE PR AEAYERE, - Se BT E iy T 1A o DR R TR i S
Read the information provided in the picture, determine the direction of material transportation

at first, then infer what kind of transportation structure it is.

72 —v‘ P2 > /. =< A2 s - < 2 EX
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Teacher: What are the substances that xylem and phloem transport separately?

Student: Xylem transports water and minerals, and phloem transports nutrition.

Teacher: What about the transport directions of xylem and phloem? Are they one-way or two-
way?

Student: The transport direction of xylem is one-way. It transports water and minerals from
the bottom to the top, which refers to transport from the root (bottom) to the upper
body of the plants (stems and leaves). Phloem transports nutrition in both directions.
The nutrients are generated by the leaves through photosynthesis. They are
transported up to the new buds and down to the stems and the roots.

Teacher: What is the transport direction of substance “II”” in the question?

Student: The direction is both up and down.

Teacher: That’s right! So what is the substance “II” in the question?

Student: The nutrients that should be transported in both directions, carbohydrates.

Teacher: Correct, then what is the transport system of substance “II”?

Student: Phloem is in charge of the transportation of nutrients, so option B is the correct

answer.

ERN  ERENE L] R By i (T FE B e 2

B 0 KNEELEK oy KRR ~ 8RR oy -

ER A B LR K B H A T [0 1] Ry B [ B [ IE 2

B2 0 KEERH N2 EERRER/Ky REYE - BIRECT ) EE EEAEYE (5
) BRI Ry e m B e s oy FREEEEI T e S F AR Y R EERTF
[e) TN AR R DL AR

Ehl: EEHTHIYE T 2 EE T R 7

24 A LtART -

ERN 28 | HVEREHTRIE T 4 Bl ?

B IR B

ERT  IEHE - AUERERYIE T L By R 2

B4 0 PIE R E > HYER - NILEIA(B) R IEMEE K -
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Students can identify the structures and functions of the vascular bundle. Besides, they can

also identify the condition of chloroplast during transpiration.

(JL3Z7 ) Figure (3) is a schematic diagram of material transportation in plants, and Figure (4)
is a schematic diagram of the state of leaf stomata. When plants undergo vigorous
evapotranspiration during the day, with regard to the direction of water transport in
the body (I or II) and the state of leaf stomata (III or IV), which of the following
combinations is correct?
(AL 11
B LIV
(O, 111
(D) I, IV

III v

CI8L)

Figure (3) Figure (4)

(b)) () B Py E i T T > E(P) B3R LIRS TR - (B it
(LRSI FE B (B » A RABRPY/K S B8 7 5 (FF B0 2) BEH S FLIRAE (P 2
T o T ol TR ?

AHF -’ B)HF > T
OZ RN D)z T
L ' 25} g3
-~ (ot
PCIBL )
B(=) & ()
(109 &5 58)
#ZFH Solution :

SRR T 1E > PR T EERHVZERE IR ) R RSUIRRE R TR -
Identify the direction of water transportation first, then judge by the state of stoma during

intensive transpiration.

74 S P N ” == . A2 N Eany < > >
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Teacher: What is the direction of water transportation?
Student: It goes from the root (bottom) to the leaf (top).
Teacher: What is the open/closure condition of stoma during intensive transpiration?

Student: Stoma are open and moderated by the bloating guard cells.

Rl KT T (A Ry (A 7

g lfRES ) T (B) 5/ -

LRl IRV E R EE R BSRF BRI 20 a2
B SASUEBARY > FROREUIRRAYRS R T -
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4-3 ANBRMRIE=AYAER
The Composition of The Human Cardiovascular System

|/

redEPIRe (LIABR BB AVTER A SRE e R B i £ 54l - TR
o HERAVEEE —— LR Ia M4 > ELE OBRHINLE ~ RIS DU Lo o] US4 L &F
SHEER > A EIRGE LB - OF BERIRHEON > DU T BB AR IR - e
FréfEgEE—INE > BT A EMERRREEELE R EEESREENE D
FEVIEYYE B E RN T — MR FAH BT TR (R BREVEFME: ~ THRER AL - (2 EHR 2
HeAe B L B AT R AT FR B P E RO P AR AR Y BEIRTIBL S: » MAHE IURTEER 2450
R 4 Y 225 R BABRETTEREY - DUARTETRERRAGIT © TAVDES KB - 203k
ZSRREEL DG - THIT N —REVEEE - AR ST R IR A4 - Dhae Rt -

BF thiE ¥ thE
leukocyte H Ik platelet 1IN
valve HlEpE blood pressure I JBE
pulse RE blood g
artery ENTS blood backflow IR AR
flexibility JEE heartbeat IS
flow into/ out of TN ian atrium s
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vascular wall EEE ventricle I
regular FREERY heart I i
thick/ thin [/ cardiac sound INy=1
erythrocyte NIIIEZN contract/relax W4/ E7 55
vein A between 1F... 2 [
carry By left/ right A
vessel mE capillary pink=%
plasma [z
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B HEQRBMERSF Sentence Frames and Useful Sentences

O NP1 is er/ more than NP2, and NP2 is er/ more
than NP3, so is NP1, NP2, and NP3 in order.

f4)(1) - The pipe walls of arteries are thicker than veins, and the pipe walls of veins are
thicker than capillaries, so the thickness of pipe walls in the vascular is artery, vein,
and capillary in order.
BHARE BELLAFARIE - M AFARE BE X EEUME | - B DA & B W R AR e R Bk »
AR ~ i -

#141(2) = The flexibility of pipe walls in arteries is better than in vein, and the flexibility of pipe
walls in vein is better than in capillary, so quality of the flexibility in pipe walls is
artery, vein, and capillary in order.

BhHRE BESE M BT A - TAFARKE BB M SRR BIUILE - AT UM E B B (R 55
KPP RBIHR ~ Ak ~ PlUimE -

(2 contain(s) NP1, NP2, and NP3. NP1 help(s) , NP2 help(s)
, and NP3 help(s) .

#4)(1) : Blood contains erythrocyte, leukocyte, and platelet. Erythrocyte helps the body to
transport oxygen, leukocyte helps the body to swallow bacteria and produce antibodies,
and platelet helps the injured part of the body to clot.

MR P EZELMER ~ A B i/ My - 4LimBRE B AR EAR - mEREA
Ho R R S EE AR DUAS » T MR EE B2 (B B #G BB AL AR -

#l4](2) : The types of blood vessels contain arteries, veins, and capillaries. Arteries help the body
to transport blood away from the heart, Veins help the body to transport blood into the
heart, and capillaries help the body to transport blood from arteries to veins.
METEEE S BIK « AR RUNE - BINRE B ARSI e O - REIREE BN A
AEIRF IILRA [E] Colfet -+ 1T L 8 B ARG RF TR ER B R (1A

8 Y p AR EERE ML AP FEERT
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After studying this section, students should be able to know that:

— ~ JAEMEAE MR TGV ECE - B H T AR EATER - HE A FE SR EE]
AMmEK -
The numbers that different blood cells account for in the blood, and use the information
provided in the questions to determine the blood cells corresponding to different codes.

= DRSS BLIUR IR R AE ) -

The structure of the heart and the direction of blood circulation.

w PIERRE o8
plE—

s ¢ HAE B B S BB A B RARIYRE S o DU R [E M ERTHRERY T -
Students' ability to interpret tables and their understanding of different blood cell

functions are tested by reading life-situation questions.

we HIFFNEFREFLY

(L) A patient was infected with bacteria and caused pneumonia. After examination, it was

confirmed to be streptococcus pneumoniae infection. A, B, and C represent the three
types of blood cells in the human body. Table (7) is the test results of this patient
compared with the statistical data on the number of blood cells in normal adults. The

results show that the number of certain blood cells that fight pathogenic bacteria in this
patient is abnormally increased.

It 1s known that red blood cells are the most abundant blood cells in the blood.

According to the inferences of A, B and C, which of the following is correct?

RY pREBREERETRIP (2P F BFR%YE
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Table (7):

Types of blood cells A B C

The numbers of blood cells in normal adults | 0.4~1.0 20~45 380~600
(10000 pieces/ mm3)

The test results of the patients 2.9 38 575
(10000 pieces/ mm3)

(A) A: platelets, B: white blood cells, C: red blood cells
(B) A: platelets, B: red blood cells, C: white blood cells
(C) A: white blood cells, B: red blood cells, C: platelets
(D) A: white blood cells, B: platelets, C: red blood cells

Hol BT IR 5 [ 33 AT 3% &Am B & 56 8 Ryl SR BRI R - DI ~ &
AR ABSARY =REIMEK - () R Selasd R R R BEE N MBKEE L
sTERHHYERES - SERBURIL SR N B DR IR E RIS TR M EK B E A B Ay
5

#(€)
E¥ R A 3k #F A ]
; 2 4~1.0120~45]380~6¢
(3 18/ 37 £ %) 0.4~1.0{20~45|380~600
o B RS 5 R s
(¥ 18/ 3% £ #) 29 38 575

CURNATAER B R - B i 2o AR - ARIEAST  BHIYH ~ 2~ NAYHESR » T3
fol =& IEHE 2
(A @ VMR > £ 0 |k - 7 ¢ 4Lk
(B « M/IMi > £ ¢ &LImER - 7N - Jiinkk
(OF : [m¥k > 2 - 40k - N - i
D)F : ginEk > Z /MR » A 40MmER
(109 FRAFEE5 51 &)
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#ZFH Solution :
HHE EH 4G YRR a1 TR A FIET - FRAIRAS TRYISIR - R HeREBETHAY IEMENE -
Make a preliminary judgment based on the key sentences given by the question, and then

consider the correctness of the remaining options according to the given situation.

Teacher: Which kind of blood cells are the most in the blood?

Student: Red blood cells.

Teacher: Then which one is the red blood cell in A, B, C blood cells?

Student: Judging from the clues provided in the question, C should be the red blood cell.

Teacher: Great! So what kind of blood cells are A and B?

Student: The number of A blood cells in normal adults is 0.4-1.0 (10,000/cubic millimeter),
but it is 29 (10,000/cubic millimeter) in the patient test results, which is beyond the
standard. On the other hand, the test results for B blood cells are in the normal value
of the average adult blood cell count. According to the description of the question,
"the number of certain blood cells in the patient's body that fights pathogenic
bacteria is abnormally increased", so it is speculated that A is a white blood cell that
can engulf pathogens to protect human health, and B is a platelet, so the answer is

option (D).

D 0 WM B MR T R E & 2 ?

B4 0 4Lk

CEN  HBEER - 2 - WEREMERAE REALmERYE ?

B (e H R IR HE > B RALMmEK -

D AREE AR Z S 3 Bl Ry faT R I BRI 2

2 0 HMERAE TR B ARVIMEREE B 0.4~1.0(EE/12 5 20K) > T ER S tabadi R
FAIE 2.9 B/ TT=K) - R 1 Z MBRAP EAR SRS FAT — el A
IMEREEIEF E T - RREERL - i BB DU R E AR MR B R A %
I INRER SR - SO Ry n] DI G - DR SRRy A ek - A1
/MR - RIEEEZE R EEIE(D) -
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Examine students’ ability of interpreting the table and their understanding about the

functions of different blood cells.

( JL X ) The attached table is part of the blood report after Ah Hong took the health
examination. In addition to the measured values of the three types of blood cells in
Ah Hong's body, the table also lists the normal values. According to this table, which
of the following physiological functions of Ah Hong is most likely to have problems?

Test Items Ah Hong’s Measurement (pcs/ mm3) Normal Value
(pcs/ mm3)
white blood cells 3000 4500-11000
red blood cells 5.2 millions 4.5-6.2 millions
platelets 300 thousands 150-400 thousands

(A) Transporting nutrients
(B) Transporting oxygen
(C) Helping blood clot

(D) Resisting bacterial invasion

(0 MR RoPal R PR R R IR e BB o3 N - R ePbR T F1 e Pl 72 e P =R BK
BHAHEESN > WFIHIEFAE - IRBILRHEN > FIZR0Y Y fE A # D Re i

HAIREHER I RE 7
¥eskrA H | AR EAE/MmMY) | EFEGE/mm)
& fn 5 3000 4500— 11000
4r dn 3 520 #, 450 # —620 #,
do AR 30 # 15 # —40 %

(AR BEEER  (OBEMREL  OEIEEAR
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#ZFH Solution :

e e 2 o 72 B 2 AHE AR B E R 225 WS e TH H 2 MBKTRE
Ryfa] o

First, identify which blood cell value in Ah Hong's measured values in the table is abnormal, and

think about the function of the blood cell corresponding to the abnormal items.

Teacher: According to the normal value corresponding to Ah Hong’s data in the table, which
value is abnormal?

Student: Ah Hong’s numerical data of white blood cells is abnormal. There are only
3000(unit/mm?2), which is lower than the normal value of 4500-11000(units/mm?2).

Teacher: In the case of a lower value of white blood cells, what kind of problem will Ah Hong
encounter?

Student: The function of white blood cells is something about the immune system such as
swallowing pathogens. In the circumstance of a lower value of white blood cells, Ah

Hong may not be able to resist bacterial invasion, so the answer should be option

(D).

LRl IRER TR IR AR LA W THBE R ?

R PRy H mEREE > (875 3000({E/mm2) KL =5 {H 4500~11000({E/mm2)-
RN AERMBKERIEFEEAELT - P72 R G @ S R RN

E2E 1 IMBRAYTHRE R Tl R A S B o0 e A BV IO AE » B IMEREFR IEH [EAYVIE N

T PR A e e ARSI E AR > NLREEERREIAD) -
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The Circulatory System of the Human Body

i 4-3 FTER 2 id o1 (AIE ~ B ek - DERERY.LMEER  MEMERECE
— R M A RIEZER © S BRI — PR AT - REFH SR WHEAVR A 1T
BRPRIEME R A AEE— DRV R - B ERERER L B ME AR R
2 ([ —BIREE=ENSR > —— A AR RN E R EE o AR AR
B NIRRT IR SE - WS RGBT - TR R IR R FED SR
EEM > A RS - PUReE R -
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BEF thiE EF i
protect TRt memory aofEtE
pathogen I R RS enter/ leave N B
skin 15451 deoxygenated blood 7=l
inflammatory response | &% 3% 7 JfE eliminate TH
pulmonary circulation A fEEsR cardiovascular system DMIE 2478
line of defense ks inject... with EES T
defense mechanism [ EE specificity H—M
systemic circulation HElEER oxygenated blood LA
swallow A injury i
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lymph REE invade INE:
lymph vessel MEE block PHTE
lymph node R4S tissue fluid AR
lymph system ME A4 vaccine FEH
lymph circulation METEER

B PEBGQRBEERTF Sentence Frames and Useful Sentences

O NP1 starts from (place 1), transporting to (place 2),

and then goes to (place 3).

4]+ The systemic circulation starts from the left ventricle, transporting blood to the aorta,

and then goes to the whole body.
AR BRI L= RG » R AR L8R - AR ES -

e If , NP1 is/are responsible for , NP2 is/are responsible
for , and NP3 is responsible for

A1) = If pathogens invade the human body, the skin and mucosa are responsible for the
pathogens on the surface of the human body, the inflammatory response is responsible
for the pathogens in the human body, and the specific defense is responsible for the
rest of the pathogens.

AR IF RS AR ARG - Badk LY IR A6 R BRERE S 5T 5 G I Ep R AG FH 3 3R
NIEER - ® YRR EE-MEHEER -

f4)(2) - If the human body is processing blood circulation, systemic circulation is responsible
for the circulation between the body and the heart, and pulmonary circulation is
responsible for the circulation between the lungs and the heart.

RN A IEAE T TIRIEER - SRR T = SO BREIEER © e A& =
R Lo Y TG R -
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After studying this section, students should be able to know that:
— ~ BB ARSI MRIERIE Bl ) -
Clarify the order and direction of blood circulation in the human body.
= EME ~ SRR Z A= -
Distinguish the differences between lymph, tissue fluid, and blood.

o BIEER o8
BlE—
SRR DAETEEEE > FREZEES THRABMIIRIGE -

With the situational questions in life, students will be tested whether they understand the

blood circulation of the human body.

(L) Figure (27) is a schematic diagram of the site where the drug is injected into the human

body. There are several statements about the drug being injected into the vein of the
human body from site I or site I, and first enters the heart chamber through the blood
circulation. Which of the following statements is the most reasonable?

(A) Drugs from site I and site II enter the right atrium first.

(B) Drugs from site I and site II enter the left atrium first.

(C) The drug from site I enters the right atrium first, and the drug from site II enters

the left atrium first.

(D) The drug from site I enters the left atrium first, and the drug from site II enters the

right atrium first. ;
Right Left

Figure (27)

% WY AR R TR LR P RN



GV BT EFTRT R EERT P 0 IFCEFREFLY S
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(A)H ~ ZEMrHy SR B e NG LSS
(B)H ~ ZEBALHVEERE e E AT -
(CO)FH BRI HIEERI S A 0 5 LB HYSER] YL
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(D) FHE AL Y EERI S AR 00 e 0 S SR Y 2475 o
BEAHE -
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fi#Z8H Solution :
PREBH R )" SERE R B L B ANRSHYERAR o B EDE A\ BSAVRG IR ERE 0 T -
Find the key phrase “medicine is injected into the veins of the human body from part A or part

B”, and then clarify how the circulation of the human body works.

Teacher: Where is the drug injected into the human body?

Student: Veins.

Teacher: That's right! So how does the circulation of the human body work?

Student: When the human body is in systemic circulation, blood starts from the left ventricle
and is transported to the whole body through the aorta, arterioles and capillaries. The
blood in the microvessels of each tissue flows into the small veins, gradually collects
into the large veins, and then returns to the right atrium. Therefore, regardless of

whether the drug is injected from site A or site B, it will be collected into the great

vein and enter the right atrium, so option (A) is the correct answer.

Rl SRR E A REHIE ?

AR K -

Rl Jgeh | A ARGHRS R E A AT (R IIE ?

B2g 0 NRRETRRIERE - MR/ 0= TS - &H LR - /NBINREEHUN B T
5 - ZAESHYUNE TR A/NIK - 1218 L E RAFIRE R EE 05 -
R EER R (E HE L B2 2D EA - EEIEEE RFIEAGLF - Hit
BEIE(A) Ry IEMEE 2 -

RY AR EERE TR PP EERE R
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i ¢ FhpEE RS ARIMRR S ERINER -
Examine whether students are familiar with the order in which blood flows through each

blood vessel.

(JL3 ) The attached figure is a partial schematic diagram of human blood circulation and
lymphatic circulation. I, IT and III are the names of different pipes. In the figure, —
represents the flow direction of the liquid, and -» represents the exudation of
substances from the microvessels. Judging from this picture, which statement is the

most reasonable for the presence or absence of red blood cells in I, I, and II1?

(A) Only I and II have.

» 1
(B) Only I and 111 have. _ [ t 1
Capillary ---» 1I Heart
C) Both I, II, and III have.
©) | m «—/
(D) None of I, 11, and III have.
Figure (17)

(P2 I A ARG MR BRI EERAVER s RS 8 - B~ ZA0PA R R [EIRY & 44T -
(& —> R RN T > > (ARTE R E 2T - RIZICEFE >
LA N FEALIMBREROL - AR a7

gl

T S

[ P

B (+ )
AVEH - 28 BES A OF - 2 WA OF - Z - WA

(105 FFEP &5 32 )

fZFE Solution :
AR AR AL B HINE PSR A AR ARV E - A RIMBKA A EE % -
The blood vessels represented by each code can be deduced according to the order of blood flow

through each blood vessel, and then the answer can be obtained according to the characteristics
of blood cells.

RY AR EERE TR PP EERE R



N KT TR T R ERT P v I EFHEFT S

Teacher: The description of the question is about which of the three vessels will have red
blood cells in them. And I want to ask you, what kind of circulation would the red
blood cells appear in?

Student: Blood is composed of plasma and blood cells. Lymphs in the lymph circulation is
plasma leaking out in the capillaries and into the tissue, then flowing back to the
lymph vessel. Therefore, red blood cells are in blood circulation but not lymph
circulation.

Teacher: Correct! Let’s begin with the order of blood circulation to clarify the vessels
represented by each code. What is the vessel that starts from the heart, flows through
I11, and goes to the capillaries? How do you identify?

Student: Because blood flows from the heart into arteries, then passes through capillaries, so
we can know IlI is the artery.

Teacher: That’s right. Then following the order of the flow, what is II? How do you identify?

Student: Because of the order of flow passing through capillaries, some of the plasma will
leak from the capillary into the tissue cells to form tissue fluid, and the tissue fluid
will leak into the lymph vessel, so the dashed arrows from capillaries to vessel II
indicate there is fluid leaking out from capillaries to vessel B, then we can judge 11
is the lymph vessel.

Teacher: Yes. And the last one, what is vessel I1? How do you identify?

Student: Vessel I is the vein because lymphs flow in the lymph vessels and enter veins at the
end, becoming a part of the blood circulation again. They gather with the blood in
the vessels and flow into the veins, then return to the heart at the end, so the process
also represents the blood in the capillaries flow from veins and return to the heart at
last.

Teacher: Concluding the above interpretation, which of the vessels I, 11, and III contain red
blood cells?

Student: Vessel I is the vein, vessel II is the lymph vessel, and vessel III is the artery. Only in

the lymph vessels cannot see the red blood cells, so we should choose option (B).
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The Coordination of the Organism

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

AEFIRE TN RS - ARG LR SRRy LHAE
YOfA] o3 PR AR EL ST T R A (IR TS 1T SRR R SR ER 73 - $0AT
FEAER IR T A SRS A B SEAC TR es B R /D RAVIRE B3 > B 5
PR AT o AEHCTIA 0 PN EREEIRES A FIR B - EATRI R
NEFHIPHEBEE R - IESh 0 By TS AR NSRBI RVER (S - BRIV
TR - ZETFRE AN GRS DU S -
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5-1 Rl ~ RIE - W RHE
. Stimulus, Response, Nerve System
LA AR T2 SR BB s3I IR BT LB S R B B RE KR A A TR B 2 TR
AR IEERY 2 25 BlEh2s b o SSAMERVEIE SRR - TEIEHR AT DU — L8R5 S0V E R 24
B EPRER GRS R TR EZ - EAME S = £ E  AE 2 s B esn By
B BT, ZETREER o DU M T 1S RSB - S 4R -
NHSHTTREE Z2 47 s TR 1R e - TP RE e B Ay 2 R B 3 - T S oyl oy
Ry R ~ /NSRS » 2t S AR ERITIRE - P AR B R R Ay A EE Al
FERUE 12 SHISTACE 31 Sl rfE s B A s R B a5 o R EASHY 1 2
DHREEEIRNE - M ER T Ry 2 85— ST Tt — B il — B T »Bhes
AETMAEEIE - BB R B RN ST MV ERIER - e RS A ARHEHY
TN BRI AR R BT Ry FETTH > EANRRE B S R AR AH R B
B+ KRB ~ AP A - SRS - EBHEOTEE o I HE ARG IO (R AR -

BT thi BF thiZ
receptor Zos peripheral nerve JE [ i
effector Hes brain i
stimulus s cerebrum NS
response e cerebellum 7INFES
fatigue B IR 5% brainstem g

RY AR EFRETRLN AP EERR



| KT IEERRT 3 0g HIIFXEFREFLY <
afterimage %% spinal cord #bE
pupil & 7L spinal nerve AL
gland HHS cranial nerve iR
muscle AILIAI skull BB
salivary gland IR vertebrae R
saliva IGEN(T neural pathway THAKH R
nervous system THES 250 sensory neuron R TT
nerve cell THEC AR motor neuron BT
nerve fibers THER 44 reflex action 2 &HEF
central nerve SRR

[ O People is the process of ____ as the receptor and as the effector. }

fla)(1) - People smelling tasty food is the process of nose as the receptor and salivary gland as
the effector.
EAHFIEENERE > 2HETE2640  HEREDES -

#l4](2) : People moving hands away from the hot water is the process of skin of the hand as the

receptor and muscles as the effector.

AR TR EOKE - 2T e E 28 0 HUAESES -

RY AR EFRETRLN AP EERR
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®  has/have ___ receptors, and it/they can accept the stimulus of .

f4)(1) : Eyes have visual receptors, and they can accept the stimulus of light.
IRE B AR ZEs - AREZOCERAYRIE -
fil4)(2) © Ears have auditory receptors, and they can accept the stimulus of sound.

HAFTRE 28  n DIREZEE YRR -

© is located . And it is in charge of of our body.

4 - Cerebellum is located behind the brain. And it is in charge of coordinating the muscles

of our body.
/NSO KBS N7 - AETHHEESALA -

(4 contains , ,and

%47  Brain contains cerebrum, cerebellum, and brainstem.

HECE FHAHES ~ /NI DL i FrSHLER -

©® The __ neuro passes the signal to

#5141 - The sensory neuron passes the signal to receptors.
BV TR B A 2 5 -

® First, when , the receptors receive the stimulus, and then pass the
signal through . Second, the signal goes to , and then passes to
the . Last, the signal reaches

4 - First, when we catch the ruler in a quick time, the receptors receive the stimulus, and
then pass the signal through the sensory neuron. Second, the signal goes to the
brainstem / spinal cord and then passes to the motor neuron. Last, the signal reaches the
effectors.

B o BT R - 285 RAEIRIE - MR8 R (SOt ERE SR -
oK ERRHE AR ER A - AN AR EBHOT - R FET 6
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After studying this section, students should be able to know that:

— ~ TR NBGNE S SR Z 255K BE 2 S MERY R -
Understand that there are various receptors in the human body to receive stimuli.
 THRNEG EEAEh S BALARIERES > SR TEE
Understand that the main effector of the human body is the muscles and glands, which
are responsible for executing the reaction.

= T ARAHEE S Y R A S B S AN AR A AL A S
Understand the basic concepts of the nervous system and the difference between motor
and sensory nerves.

U~ TR R R BT Ry B A B R AR B R

Understand the neural pathway and the characteristics of consciousness and reflex action.

% WY pREPREFRET RSP (25 B3 8% 3
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To test whether students understand the workings of the nervous system.

(LX) Xiaoxiang saw his long-lost good friend on the street, and immediately waved hello

excitedly. Which of the following statements about the functioning of the nervous
system in relation to the above process is correct?

(A) Immediate waving is a reflex.
(B) The receptors for this process are in the hand muscles.
(C) The sensation of excitement is produced by sensory nerves.

(D) The command to wave is transmitted by the motor nerve.

(FRS) /INKER LB I ZGERVITHE A - U8 o RIS R T - T3 B2 AHRAY
THEE S (F 2O - (7] IEHE 2
(A)IZHHE T 2B SEE
(B)ILAEAEH Y Z 25/ AE T-HRAILIA
(O)FE YRR 2 iR e L -
(D)EFHIar <2 EB G IR -

(107 FRP &5 24 )

#ZFH Solution :
FERHERERTT Foth - PR AE R RIS R 5 BB RVE th R I Eh (s (FR Y -
In more complex behaviors, the control center is dominated by the brain; the feeling of

excitement is also transmitted by the motor neuron.

Teacher: May I ask if the waving action has been thought through the brain, and is it a reflex?

Student: It goes through the brain, so it's not a reflex.

Teacher: Yes, and the actuator is the muscle of the hand, but what kind of nerve does the
actuator receive?

Student: Motor neurons, because motor neurons pass the signal to effectors.

Teacher: That's right!

% Y p AR EERE ML AP FEERT
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To test whether students understand the connection of nerve conduction pathways to the
central and nervous systems.

(L) Most people will shrink their hands immediately after getting an electric shock with
their fingers, or feel pain and shake their hands quickly. Figure (14) is a schematic
diagram of nerve signal transmission when the human fingertips are electrocuted. In
the figure, I, II, and III are the nerves through which the information is transmitted.
The following descriptions about this information transmission path and the
corresponding nerves are matched, which one is the most reasonable?

(A) Withdraw their hands immediately after an electric shock—I, II.
(B) Feel pain after the electric shock—II, III.

- Brain
(C) After receiving stimulation from the %1 )

receptor, it 1s transmitted to the central  shock

III
site :
nervous system—II, II1. Spinal cord

1
(D) The central nervous system sends a hand Muscle it

shake command to it effector-II1, 1. Figure (14)

(30 —RATFHEEEER G LG T EREERRMERAT - B(HIU)MA ABEER
iR G R REE - BT - 2 IRl RS B A R Ll
A B RN S SR AR BRI B P B R (i Z FC - A B 2
ABERTZEF—H -~ Z -
(BEER R —L 7
(C)Zas 2 R 2 PHEHE—2 ~ N -
(D) rh e 8% tH A F-HY s S 1R H 2 Ehes—

[CR R

(106 FFE P &5 24 )
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#ZFH Solution :

HRBREHETT ~ L REBIETT - N A -

B SEAERVE KR 2 £~ RFERIITTE ARG ER © C SEfERIBCN 2 e LEARN - T2 HEH
EAR D AT NEHERERF > EHEER 2 -

I is the sensory neuron, II is the motor neuron, and III is the brainstem.

B's mistake is that the feeling of pain is not controlled by II and III, but the brain and I; C's
mistake is that the stimulation is not transmitted from II to III, but from I to the brain; D's mistake

is that the command to shake hands is not transmitted from III to I, but from brain to II.

Teacher: What kind of action does the hand pull back immediately after being electrocuted?

Student: Reflex action.

Teacher: That's right! The III in the question is located at the bottom of the brain. What is the
structure and what function does it have?

Student: III is the brain stem. The brainstem is located below the brain. And it is in charge of
maintaining the body's life.

Teacher: Yes! Does the reflex action of the hand go through the brain stem?

Student: No.

AT T T LR B Y 2
Bt HEE -

I | IR E P EIPILRMIES T7 » SARE  SUH SRR ?
s RN o ANV T o AR AL -

AT R | DT ER R B BRI ©

M T
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Endocrine System

IEER EEHREI N MRS BUH R - AR MR AR & 5 - ¥R RS E R -
FUATNE RS A R L e (R SR R A S (DB R A D RE LAY B R - IR R BRal
BEE AR FERCIR AR » (RSO > BT FGE S BRI - DL
FIEBGIER T ER] - ff& - ERTRR RS R (F AR Y > 5 BB A

AF/\ o

BF thiE B¥F thE
hormone NIE thyroid hormone FAARIR =
endocrine system Wb %45 | parathyroid hormone BIFARIR =
pituitary gland SRR insulin REE
thyroid gland FAR 4R glucagon FHlEZE
parathyroid gland ElIEEN: adrenaline / epinephrine B EIRER
pancreatic islets 7= testicle ZEN,
adrenal gland = EAR androgen TS E
sex gland MR ovary DN &L
growth hormone ERME estrogen WM ER
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Y BT E R TR ERRT P oo TP EFREAY
[ o gland can release . }
4+ The pituitary gland can release growth hormone.
ISR R R -
E ® The function of is to . }
4] : The function of growth hormone is to help humans grow.
ERBENDIEEE I ARGE K -
® The effects of the  of are as follows. When ___ is/are s
the  will . The receptors of will receive and pass the signal
to . Then, will secrete to
4 - The effects of insulin on reducing the level of blood sugar are as follows. When rice is
digested and absorbed by the intestine, the level of blood sugar will go up. The receptor
of high blood sugar will receive and send the signal to the pancreas. Then, pancreas will
secrete insulin to reduce the level of blood sugar.
f B R R RMBEIE AT & SRR H L s » Ml E BT - S i~ a8
RS FIRF A A FIRRAR - A% - HRAEE 70 e B AR (R A -
100
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Understand how the endocrine system works by secreting hormones and transporting

them through the blood to specific cells for response.
TSR A AL EBLTEE

Understand the functions of hormones and location where they work.

w BIREERE s
BlE—

st L HERER AR RS TR ARSI BRI E R R -
To test whether students understand the role and location of the body's gland and

hormones.

(LX) The pituitary gland of the human body secretes hormone X, which promotes a certain

gland to secrete thyroxine. Regarding the transport mode and location of hormone X

in the human body, which of the following is correct?

(A) Nervous system, pituitary gland
(B) Circulatory system, pituitary gland
(C) Nervous system, thyroid

(D) Circulatory system, thyroid

(th30) NREHIBSEERR S 530b X MER - (RHEERRREG b FIRBR 2R - BHS XOERAE ARG
YRGS AL - A& 0k 7
(A)VHHIEEZER ~ B EERR
(BB 245 ~ REEERR
(O)FHEEZAT ~ HIRAR
(DYEER AR ~ FIIRER
(109 FEI a5 ()55 32 )
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BESEERR 0y X BEERREIMR T - MR MR EL(ER 2450 2L - AR
FEI L AR B OB 2R SCHE I E P A B R IR -
The hormone X secreted by the pituitary gland will be released into the blood and transported

(circulatory system) to the site of action, and the site of action is in the thyroid.

Teacher:
Student:

Teacher:

Teacher:

1
st
i
Bt

I

102

Student:

What glands release thyroxine?

The thyroid gland can release thyroxine.

That's right!

The X hormone released by the brain is transported by the blood. Teacher, what kind
of physiological system does blood belong to?

Good question. Blood is transported by the circulatory system.

A [ EL TR A R IR R 21 e 2

IR SRR FARBR 2

235 |

ARRRERERY X R HH R - 55 2 ARSI R A 2 2 2
FHSREY > MRS FHTERR S e i -
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Behavior and Sensory

BEEIRE AT B RNE - BYIRYTT Ryt 2 B PN el - T T Ry ] o3 oA

REEHERET By > ARETRHVZ B BARIVIT By > BIAOSCET ~ K18 - RS - BT RIENE

BAREHERGRHRGRE - PIEH TR - RIESBGHHEREE - HY A S RSER

AT DAMRIER S A B A A S R S I - (91 DRI R T o 2 T A B R e S s ZE 2 i
A R MR AR R AR A R BB - SN AR L v U

FESESCTTHE - FR RTEARRE Y SS B R 0l A] DR B - AR i I (RS

24 BUSAREERET - B4 - m1EE tropism > [AYEMIE photo-tropism » photo A e

eIy
cH

B=x thEE ¥ thiE
instinct behavior REETT By stereotropism [ filg P
learning behavior BT seismonastic movement fifey o ZE Efp
tropism EIRES nyctinastic movement HeEHR 2 Bl
geotropism EIpsiA S insect trapping T Ea A H]]
phototropism [Ei s taxis e
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o belongs to .

41 : Animals breathing belongs to instinct behavior.
B A RET T
f#14)(2) : Animal’s communication belongs to learning behavior.

BVIEEBINE BT

® The of plants will grow

f4)(1) : The roots of plants will grow deeply into the ground.
HEYHIRE I m AR -

#14)(2) - The stems of plants will grow toward light.
BV G FEDEA R

©® The phenomenon that the of plants will grow toward the is
called 5

47 : The phenomenon that the stem of plants will grow toward the light is called

phototropism.

TEYIRIEE G AR RAVER G Ry e et -

o BEEHE »

FEEETARITR  BAEEELITER
After studying this section, students should be able to know that:
— TR AR T HEEEET R
Understand what instinctive behavior and learning behavior is.
T T Em M S R A A R AR

Understanding tropism and the time required for movement.

104 b e L% s b g = s L ag s oo .
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To test whether students understand the difference in time between tropism and

movement.
(L) The reports of four groups of students on plant induction experiments are organized as

shown in Table (2). Knowing that each group has set its own theme, and then observing
and recording the process of plants from receiving stimuli to producing obvious
responses, inferring from the data in the table, which group of observation records is

the most unreasonable?

Group Theme Observing record
Gl Geotropism of mung bean seedlings After 2 days, the original
horizontal roots will grow
downward
G2 Phototropism of pea seedlings The stem bends towards the light

source within 1 minute

G3 Seismonastic movement of mimosa Leaflets close within 1 minute

G4 Insect trapping of Venus flytrap Leaves close to capture insects

within 1 minute

Table (2)

(A) The first group
(B) The second group
(C) The third group
(D) The fourth group

105 Y p AR EERE ML AP FEERT
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fi#Z8H Solution :
B EETH [ 55 TAHBHZRAC SR 1 s ENEE O RRE S o LRE RN > R
HFEIA BEEHIHIZR » FrbAl—oriE e A S HrY -

Option B’

'"The second set of observation records that the stem bends towards the light source

within 1 minute". This is the phototropism of the plant, which can only be seen after a period

of time, so one minute is unreasonable.

Teacher:

Teacher:

-
B
Sk
B
Sk

B

106

Student:

Student:
Teacher:

Student:

What kind of tropism is the phenomenon that the stem bends and grows toward the
light source?

The phenomenon that the stem of plants grows towards light is called phototropism.
Very good, then may I ask whether it takes a long time or a short time to observe the
tropism?

Long time.

What about sports?

Short time.

AR B A BB S R IR M 2
TV EE G DR R ER Gl Ry (e etk
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To test whether students understand the phototropism and negative geotropism of stems

of plants.

(ZE3Z ) Place two identical potted plants with plants in two separate dark rooms I and II, and
place the light source in different positions to illuminate the plants. After a period of
time, their growth status is shown in Figure (36). If the light source is removed at this
time, after a period of time, observe the growth direction of the stem. If Figure (37)
is a schematic diagram for predicting the direction of stem growth, which of the

following statements about stem growth at I and II is the most reasonable?

II  light -) @D

I
| —0
@ ", light |
\ @

level ground level ground
Figure (36) Figure (37)
(A) Both stems grow like 1.
(B) Both stems grow like 2.
(C) The stem at I grows like 1; the stem at I grows like 3.
(D) The stem at I grows like 3; the stem at II grows like 1.

(=0 R ATERAYRARRI A - S RIBER ~ ZM RN H R A > BRI
FERUEA R EREN - &E—BIRFfER - RAERRAE (SRR - &
BERFEEIRRS B - PR ERIFRITR - R EHER T - HE(= A1) ATEMN
FARITAERER - RITPIERE - ZMEiyEER RO - fEma ?
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fiZ3E Solution -
TEYRVE B AR - BT R BN S G st i iy S 5 [ A R
The stems of plants have negative geotropism, so the stems will grow in the opposite direction

of the ground in a dark room.

Teacher: In this question, what is the growth direction of the stem?

Student: The stem of the plant grows towards the light.

Teacher: That's right! Do the students know which tropism the stem has?

Teacher: Negative Earth.

Student: What does negative earth mean?

Teacher: Indicates that the stem of the plant will grow upward.

Student: The classmates are great! So even if we remove the light source today, the stem will

still grow upwards.

EET  AEEET  EAVERTTEELEE ?

B4 YR A R

RN BET | AEEMIRA FE EE B A ME R ?

LRl AR

B4t amMR AR R ?

EHN . FoNEYEGE AR

BE  [FEAREER | ATDARIEE RS KRS E > EIRES R AR -
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The Homeostasis of Organism

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

AEEIRE TR SRR  FREDKSY « DU RELMBEAVIRLE - ££ 6-1 BRI B gAY AL
TET > BRI T TR (F AR AE & - SRR S R RS A AT - (A
Fre VPVE DL S TEIRREREERFAE — EREE A - MIAEPPMELK e T - BAEREEFI
HEEYIANF R > AEYIRSEA A ERIBEREE > DU NS PR RIRAVIEBRE © e R e
MAEAYVIRLE T - B4R RIS NREIY) U PR BV B R B E AL - s B
HVIRLE B ETHIER ~ BRERLDURE EIRREAER] - fE3005H > N AT 2 asE 4
DL A EA %G - B ERER A S EHES > DR ICERE A Ay

FIR - FE -~ TR KERARLRE -
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6-1 IR EARIEERE

The Breathing and the Homeostasis of Gases
\

EE £ R B R AGHYIALE - BLFREYIRGHIIRE M ~ PPRE BRI (F AV RE (5

e (AR ROI) F& R 28RBS N RATHA A RS ~ ARG P o ME T TR U PR
REE > EYIAEFATT o IO W BLAE MER BRI (R > UG PIEREE R IRLE R

T RIS 1B R 2 (E 2SRRI TR U I AR RS N AVIAE » B - B IRUE RIAERF © 21
B NAE S - Ba N S BT E BN HIRRE(F HEREE > DAMERFIRLE N - A5 TH > IR 2
SISO ITERE > AR R MR B > IUIAE trachea DU IRE
iy ch 5% FRlk] -

B¥F thiE ¥ thiE

homeostasis TRLE M pharynx A
respiration IR larynx L=

glucose HENE trachea RE
mitochondrion KL ERAG bronchi YRE
photosynthesis HETEM lungs it ik
diffusion process EEE R pulmonary alveoli Aifive
enzyme liEZ blood capillaries s

110

I KRB EERETREIP AP P BERRYE



https://terms.naer.edu.tw/detail/9074438/

111

KT THT 2 LR 7 oo IFAEEREFT Y
paramecium AL nasal cavity 2

stoma / stomata(pl.) RFL rib 92h=¢

lenticel KL diaphragm i)

epidermal cell Ergilid)

o

The process of is to use and to produce . ]

i) - The process of respiration is to use glucose and water to produce energy.
NI A E FH Y AR AR A P s iR /KBS i RE & -

E (2] can exchange gasses through . ]

4]+ Frogs exchange gasses through their lungs and skin.
T IERES A MBI EZ 2R ACHA RS -

E © is composed of . ]

4 Respiratory system is composed of the nose, pharynx, larynx, trachea, bronchi, and lungs.
PR Z e & ~ T~ I~ RE - SCRE DLUSATE R -

O When we inhale/exhale, the ribs go , the diaphragm goes ,

and the chest cavity becomes

47 : When we inhale, the ribs go up, the diaphragm goes down, and the chest cavity

becomes larger.

SRS B LIt iR TR - ok -
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After studying this section, students should be able to know that:
— ~ TRRIREVEE AR YIRGHTE A -
Understand the importance of homeostasis for organisms.
= TIRAEYIBRBSNIRER - USRNSSR S ERIE -
Understand that organisms need to exchange gasses with the outside world to maintain
the homeostasis of oxygen content in the body.
o N BRI 2130 o B A B B BA LR

Understand the important organs and functions of the human respiratory system.

1]

o BIEER o8
BlRE—

tEA © MR AR AT RES Y A ~ BOE - RRARBE LI SR R - & BT -
To test whether students can distinguish how the thorax, ribs, and diaphragm change
when exhaling and inhaling.

(F<3Z ) When the gas in the human respiratory system moves from the pulmonary alveoli to

the bronchi and trachea, which of the following is the most reasonable for the structural
changes related to the breathing movement?

(A) The lungs become larger

(B) The diaphragm rises

(C) The chest cavity becomes larger

(D) The ribs are raised

(=) & ARG 24P SR AT RAE SORVE ~ SRAETEB) - Ll AT TR A AL A
B8 MR ?
(ARt R
(Bt Tt
(OHgHEEER
((0))np=gint:c
(108 SR &5 19 #)

112

RY AR EFRETRLN AP EERR



113

VR T R R P o I RIERFEL

#ZFH Solution :
RASHANEAE L RE - RESHHVERE BITR - MR BE T - f&is Bt - g
e/ o Bt e e /)N o BRI AYER JTEEK - BRI ZE RBEHASSD -

Exhalation is the process of moving gas from the pulmonary alveoli to the bronchi and trachea.

When exhaling, the ribs descend and the diaphragm rises, the chest cavity will shrink, and the

lungs will also shrink. At this time, the pressure in the lungs increases, causing the air in the

lungs to be expelled from the body.

4
s
i
gk
4

Teacher:

Student:

Teacher:

Student:

Teacher:

When we exhale, what happens to the inside of the chest cavity?

When we inhale, the ribs go up, the diaphragm goes down, and the chest cavity
becomes bigger.

Very good, what about breathing?

When we exhale, the ribs go down, the diaphragm goes up, and the chest cavity
becomes smaller.

Very good, so this question refers to exhalation, so it is correct that the diaphragm

rises.

A [ B P ISR > HgE A B & (PR A e 7
ETRAGRES > Bl BTt o fae N o B
R > AISRIE ?
BRI - B N Bafg BT o BaREsE) -
FEHERE > FrLUSEIEHY SR - N EEERS BT e -
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To test whether students understand the change in the position of the diaphragm during

respiration and that the exhaled air contains a little water.

(FL3Z ) Figure (21) is a schematic diagram of the position change of the diaphragm when the
human body performs breathing exercise. X substance in exhaled breath can be
detected using blue cobalt chloride test paper. Which of the following is true
regarding the change in the position of the diaphragm during exhalation and the

substances that can change the color of the test strip?

Figure (21)

(A) I, water
(B) I->11, carbon dioxide
(C) II>1, water
(D) lI->1, carbon dioxide

(F30) B A —) B NS T SES - RO BT R ERE - FMHEE e S bansh
A TR H ARG  H RAS RVIE - ARV RIS L B Y b S AT (AR
SEOHYPYE - NI IERE ? 5 :

(A)F—-Z > K
(B)H—Z, - & ALh
(C)Z—H » K
(D)Z—H » Z& Ehi

(110 SR g5 38 /)
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#ZFH Solution :

NAETIPIRGEENNT - fEiR e BT IORH T 2 - 550 B S banshatat i
AR THIFAE - BUEE(C) -

When a person performs breathing movement, the diaphragm will rise, so the process is from II
to I. In addition, the blue cobalt chloride test paper can be made to detect the presence of water

molecules. Therefore choose (C).

Teacher: When we exhale or inhale, does the diaphragm descend?

Student: When we exhale, the ribs go down, the diaphragm goes up, and the chest cavity
becomes smaller.

Teacher: Very good. What kind of substance does the blue cobalt chloride test paper turn
pink?

Student: Water.

Teacher: That's right! Therefore, we can understand that the air we exhale actually contains a

little water.

ZE BRI ERIF R AN - REARE T EE ?
%%t%&ﬁ@ﬁ% = N G T oo a0 VAN

T R NS L e AU R ) S 1R & S 4L e 2
B K

T 28E | LR AT LA T M Ay RAe

W

el BRI o
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6-2 HEEIK D RYIEE
\The Excretion and the Homeostasis of Water

HEERESE 2 B ELK 3 RE - M £ BRI R AR S - Ko RE F 2
TERIHYEHRR - PRIBAICEH Y 2 i A —EHIRIR L - ZEPRe T £ RRZEERAY
BRI E SfE e Y F RIERRIEE ISR hl R E -~ PREUREE - KAELY) -
NEE ~ BEEAFENEYEARPERER - DRG] - JfI EEZEBRIRHT T2k
PRZERET/K IR ER © BT > FREREAFKER ~ MAPR 8 F I B IR AL > [N
PR E RIS A T R S B R =2 -

EF thiE EF thiE
excretion BRMEH ureter BbRE
metabolic waste R EEY) bladder R
toxic wHH urine PRI
ammonia =) urethra PR
urea FrZ&E sweat iban
uric acid PRI exoskeleton HIVE AR
urinary system MNZENSH scale il =
kidney =
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| (1) is more than . |

4] (1) - Ammonia is more toxic than urea.

SHTF R R E R -

#14(2) : Urea is more toxic than uric acid.

PREZH 55 AR PRI S0

[ ® The human body loses water through }

4] : The human body loses water through urination.

NHGHYZK S S HBRPRITIATR ©

©® When there is water in the blood, it ___ the formation of urine in
the kidneys

%147 - When there is too little water in the blood, it reduces the formation of urine in the
kidneys.
& IR R HY7K o a8 DI ek D B g b PRIBEY TR ©

g BEEHIT »
FEEEE e AR TT% - BAEERIITNER
— ~ TR R RT B B A A
Understand the role of excretion in the liver and kidneys.

o TRRAYIRG RO BRI R AR AR -

Understand that the metabolic wastes need to be excreted from the body.

117 ke L 4ot b g o s L gl st s en
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To test whether students understand that nitrogenous wastes are converted into urea in

the liver, which is then filtered into the urine by the kidneys.

(BL37) Figure (21) is a schematic diagram of the blood circulation between the human heart,
liver and kidney. The arrows represent the direction of blood flow, and I, 11, IIT and IV
represent different blood vessels. According to the direction of blood flow in this figure,
compare the urea concentrations in the blood of I and II, and III and IV respectively.
Which of the following is the most reasonable?

(A)I<II > TI<IV Heart
(B)I<II > III>1V C_ﬁj
I II
(OI>11 > MI<IV = Liv
jais

(D)[>11 > > 1V.

Figure (21)

(H32) B A—) R AR OB > FEREFDES B~ P MU TG IR B - Srsa R MR E)
W7 > B s 2 IRT rRIREARENMmE - R LEN & RE 77 o 535
LEEFAIZ ~ WA T MR R EIRZRE - NI &G EE 2
AF<Z > H<T
BF<Z > H"H>T
OF>Z R"/<LT
OF>Z - H">T.

E(=+—)

(106 FFE P &5 36 )
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#ZFH Solution :

NRSHIFFBE R R T Y R B PR &R - FESIIRE S 2 B SR RRE > 20 &
fg IR IR I PRI PR R AR R PRIREHRIAES D - MURTIRE - A<T -

The liver of the human body converts ammonia in the blood into urea, and then transports it to
the kidneys through the blood, so the urea concentration: I>1I; the kidneys can filter the blood,

filter the urea into urine and excrete it out of the body, so the urea concentration: III <IV.

Teacher: Which organ in the human body metabolizes ammonia into urea?

Student: Ammonia is metabolized to urea by the liver.

Teacher: Very good. Then, among the two blood vessels of I and II, which one is going to
pass through the liver?

Student: IL

Teacher: The answer is correct, so I is a blood vessel that has passed through the liver. During
the process of passing through the liver, the urea concentration in the blood vessel
will increase, so the urea content should be I>II.

Student: Then how to judge urea?

Teacher: Everyone should think about it, what is the relationship between the kidney and
urea?

Student: The kidneys filter urea into the urine.

Teacher: That's right! Therefore, everyone can understand that the concentration of urea will
be the lowest after passing through the blood vessels after the kidneys. Therefore,

the urea concentration is III<IV.

ERl : FEEEE o ARG T bR A K R HIE 7

B AR 2 KR -

Rl REE > AEEEH ZRMIGRIME T VRIS & 2t im E AT BEE 2

Bag Lo

EHl B NIEHZESCGEBAT AW E - B RaeE T - e PRIRER
R NILRE S EEZ TSN > 2

B Az A R HIER PR e 7

ERN R EEIEE - BRRAIIR 2R Z A &R ARG ?

B2 BRGBERZERERKT -

EHD U288 | NBERFAILLT R - EE i RIINE » PRERE G R - HILRER
REEA<T -
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6-3 RSmAYEE B MRV IEE
The Homeostasis of Body Temperature and Blood Sugar

BEEIY A L E I FIHY S A A S A A VIRGHY I E - B RAYIRLE RIZE VIRG H AR B AR RE
BIERREY) - MBI SN R A ZAEA [B10 73 R N AT A RSEENY) - AR IALE
HE R EAEVIRFRRARE - ABGRESD /3 Ibie B 2 AR R - RS T PR R AT T
1 > SMEEIE SRR RE 7L & ERRET e -

BF thiE BF thaE
body temperature il insulin REZ
ectotherms CANIRETIEY) glucagon HEZR
endotherms NREI) epinephrine TR E
glycogen i diabetes 1 PRI
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o maintain body temperature by

4 © Endotherms maintain body temperature by the heat of metabolism.

P NP R RS A QG U FH B AR A B RE 2R M RF AR -

® When the blood sugar concentration , it will stimulate the
secretion of

4 - When the blood sugar concentration rises, it will stimulate the secretion of insulin.

EIMRERET - GRS R 3L -

o BEEHE »

FEEE AR TTR - BAEEBII MR

After studying this section, students should be able to know that:

— TSR FEDR YRR AR EE R E
Understand the physiological response of the human body to different temperature
environments.

T TR GRS A R B AT E R AR PRI
Understand that the human body can antagonize blood sugar through insulin and

glucagon.
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To test whether students understand the physiological response of the human body to

cold and hot environments.

(LX) Ahua entered two environments, I and II, respectively. In the I environment, the muscles

trembled, while in the II environment, the blood vessels on the skin surface expanded
and the blood volume increased. If it is only judged by the normal response to regulate
the constant body temperature, which of the following comparisons of the ambient
temperature of I and II and the body temperature of Ahua may be true?

(A) I ambient temperature > II ambient temperature > body temperature

(B) I ambient temperature > body temperature > II ambient temperature

(C) I ambient temperature > [ ambient temperature > body temperature

(D) II ambient temperature > body temperature > I ambient temperature

(HP32) Parsesy Al AR 2 WafEERE » {1 B TP LA BB VB &2 A L3RR
o Rz R R I MR - MURE NN - 758 DUHERRS R e A T K e -
RITHIERAN - ZEREORY K TEERSRAVEREL - (A& AT RERIL ?
(A)FIREBDRE > ZBREDRE > #00
(B)FFIREDRE > ff > ZIREDRE
(O)ZEBBERFE > FEEni e > 40
(D)ZIREDRE > B0R > FERERE

(110 FEEHEEE 4 /)

fZFE Solution :

" RESE AR FoRBREDREERYE - T ZBE T SR E I ME SRR - R
SN, FREREDREES - BTl ZEEDRE > iR > FIREDRE -
“Muscles tremble in environment I” means that the ambient temperature is low, and “blood
vessels on the skin surface in environment II expand and blood volume increases”, indicating
that the ambient temperature is high, so ambient temperature I > body temperature > ambient

temperature I.

122 L b 2 > /. =< A2 s - < 2 EX
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Teacher:
Student:
Teacher:

Student:

Teacher:

Student

i -
B
1 -
B

I

What does “muscle tremor” in the title mean?

The ambient temperature is low.

That's right, so the muscles of the human body will vibrate to help us generate
energy.

Teacher, the “dilation of blood vessels on the surface of the skin” means that the
ambient temperature is higher, right?

Yes, it’s like when we are very hot in summer, our face will be red. At this time, our

blood flows faster and more.

: That's right.

EE S THIREREREE S ) R HEER ?

B IRBR SR -

ER 28 P ABGHYAL A A BRIV SR B IR ME L RER -

BRAE AT T R SRR EETR ) SRR SR S B 2
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To test whether students understand the mechanism by which hormones regulate blood

glucose concentration.

(FL3Z ) The blood sugar concentration of the human body can be regulated by hormones. Under
the action of hormone I, the blood sugar concentration can be increased. The blood
sugar concentration will decrease under the action of hormone II. Which of the
following sources of hormones I and II is the most plausible?

(A) Hormones I and II can only be secreted by the pancreas.

(B) Hormones I and II can only be secreted by the adrenal glands.

(C) Hormone I may be secreted by the pancreas, and hormone II may be secreted by
the adrenal glands.

(D) Hormone I may be secreted by the pancreas or adrenal glands, and hormone
II may be secreted by the pancreas.

(FP30) NG IREIRIE nl 23R 3880 - AR R EIE A MR 27T - FEER L
FIFE RS T AR G A o YRR AR ZHVAR - et ?
(AHZEH ~ R LS AT RE e i -

BYHER ~ MELE AT E BRI -
(C)giZ= H el He EHBRME 0 R Z AT Re B ERR I -
(D)3 F P e FR R BB _ERR 000 R ZPTRE R BRAR D -

(110 SR & (HH5)% 2 @)

fZFE Solution :
NAS FRES R Y R T RE A B AR AR Z - T AR R B © FHbE
ZLEHRRRE 3 o SSYMESIRRIMERY Z MR e R 2R > H R s -

The hormone I that can raise blood sugar in the human body may include epinephrine and
glucagon, and epinephrine is secreted by the kidneys; glucagon is secreted by the pancreas.
Another hormone II that can lower blood sugar should be insulin, which is secreted by the

pancreas.
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Student: May I ask which hormones in the human body can affect blood sugar?

Teacher: The question is very good, respectively glucagon, insulin and adrenaline. Among
them, insulin can lower blood sugar, while glucagon and adrenaline both increase
blood sugar.

Teacher: In addition, as you can tell from the names, insulin is secreted by the pancreas, and
adrenaline is secreted by the kidneys.

Student: What about glucagon?

Teacher: Glucagon is secreted by the pancreas, so the pancreas is an important organ in our
body for blood sugar control!

Student: That’s right. Hormone I raises blood sugar, which may be glucagon or adrenaline;
conversely, hormone II is insulin.

Teacher: Very good, so the answer should be (D). Hormone I may be secreted by the pancreas

or adrenal gland, and hormone II may be secreted by the pancreas.

B4 0 ARG TR AR R R S B E ?

ERN . ERERGE > TR ~ RS ERME ERER - S REES I T -
M H-IEZAIE R A R BT -

RN SAMRITRIDE T353R - BRE R AR L - B ERR RSB R -

B4 ATHERE ?

ERN - THEZR R Y o IR R T S e TP R IR R R SR A S5 R |

B2 JRRANLE - AR RS > RIRERTTIREREE B N2 BERLE

fREZ -
EAL  IEEL  RILEFRMERZEE D o HE o] sE B SR LRR o SR 2T RE
Re gt 3 ©
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BSNEEER More to Explore

HHMI Biointeractive

PUEEEIRGEE > T DR AEZS P EL (5 TP BORER) B LR e
AR ER(EYR) -

https://www.biointeractive.org/

i3

Rediscovering Biology: Molecular to Global Perspectives

wh o sMEEs] BT EEE -

https://www.learner.org/classroom-resources/

[ |
I-.. -
(AR o SR o R A T, - 4 i'-%ﬁ Tk
5. A
[ |

Khan Academy

RN - B RSB R R A

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

ECEEE > bR T 4A&Y) > BEAHMEAE -
https://phet.colorado.edu/
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A Reference Handbook for Junior High School Bilingual Teachers in
the Domain of Natural Sciences (Biology): Instructional Language in
English

[ 7" grade 1% semester ]
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