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Curriculum Standards: 8.10.1, 8.10.2, 8.10.3, 8.10.4, 8.10.1 

 

Objectives: 
 

 Describe the structure and function of each plant cell  

 

Key Words 
 

                                           

                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Photosynthesis ئيالبىاء الضو 

Plant cell               الخليت الىباتيت 

Chloroplast الخضزاء     (العضياث)الأخسام 

Cell membrane    غشاء الخليت 

Cell wall                خذار الخليت 

Vacuole الفدوة 

 Nucleus لىواةا 

Absorb يمتص 
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Different parts of animals and plants are a collection of a large number of 

tiny units packed together. Each of the tiny unit is a CELL.. 

ٔ ذعزف كم ٔحذج . ٔ انُثاذاخ يٍ يدًٕعاخ كثٛزج يٍ ٔحذاخ يرُاْٛح فٙ انصغز  ذركٌٕ الأعضاء انًخرهفح فٙ انحٕٛاَاخ

 ب انخهٛح

A plant cell has a special structure that is used in the photosynthesis process. 

Look at Figure 1 of a plant cell.  It has a large number of chloroplasts. 

   .    الأخسام الخضزاء خاصح  ذظرخذو فٙ عًهٛح انثُاء انضٕئٙ ذعزف ب( عضّٛ)انُثاذٛح عهٗ ذزكٛثح ذحرٕ٘ انخهٛح 
 

          This is a simple picture that shows the structure of plant cell. 
 ٌمثل هذا الرسم التوضٌحً الشكل البنائً للخلٌة النباتٌة
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Cell Membrane: It protects the cell and holds the content. 
 ٌحمً الخلٌة و ٌغلف محتوٌاتها

 

Cell Wall: It supports and protects the cell. 
 .ٌحمً و ٌدعم الخلٌة

 

Nucleus:  It controls the development and activities of  

the cell. 
 .نشاطاتالو جمٌع  و نمو الخلٌة تتحكم بالتطور

 

Cytoplasm:  It contains water and protein and protects 

 the cell organelles. 
 .ضٌات داخل الخلوٌةتحمً الع. تحتوي على الماء  و البروتٌنات

 

  Vacuole: It stores food and water for the cell. 
 .ءتخزن الطعام و الما

 

 Chloroplast: Contain chlorophyll pigment which  

absorb the light and give plants their green color. 
.ذحرٕ٘ صثغح انكهٕرٔفٛم انرٙ ذًرص ضٕء انشًض ٔذعطٙ انُثاذاخ انهٌٕ الأخضز  

 

a 

C 

 

Figure 1 
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Objectives 

 Describe the structure and function of plant cells involved in 

photosynthesis.                                 
 

 

 

Key words 

 
 

                                           

                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epidermis خلايا البشزة 

Cuticle طبقت شمعيت 

Palisade الخلايا العماديت 

Stomata الثغور 

phloem اللحاء 

Xylem الدشء الخشبي في الىباتاث 

Leaf ورقت الشدز 

Guard cell الخليت الحارست 

Vein ضلع الورقت 
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Leaf Structure 

 

      

 

 

 

 

 

 

 

 

                         

 

A leaf is an organ made of several different kinds of cells. Inside the leaf is a 

factory for making food. 
فٙ داخم الأراق ٕٚخذ انًصُع انًظؤٔل عٍ . ذًثم ٔرلح انشدز عضٕ ٚركٌٕ يٍ يدًٕعح يخرهفح يٍ انخلاٚا انحٛح

 .ذصُٛع انغذاء نهُثاذاخ

 

The top layer of cells, the epidermis is transparent. It has a waxy water proof 

layer over it that stops the leaf from drying out .Light passes through the 

epidermis to the next layer of cells, the palisade layer. 
ًٚز انضٕء يٍ . ذغطٙ ْذِ انخلاٚا طثمح شًعٛح ذحًٙ الأراق يٍ اندفاف. خلاٚا انطثمح انعهٕٚح ْٙ خلاٚا انثشزج انشفافح

 .لاٚا انعًادٚحانخنٗ انطثمح انرانٛح ، طثمح خلال ْذِ انطثمح ا
 

Palisade cells are specialized for photosynthesis. They are provided with water 

by the veins in the leaf. Below the palisade is a layer of cells called the spongy 

mesophyll. 
ذرشٔد ْذِ انخلاٚا تانًاء عٍ طزٚك انعزٔق انًٕخٕدج فٙ .ج انثُاء انضٕئٙانخلاٚا انعًادٚح ْٙ خلاٚا يرخصصح نعًهٙ

 . اطفم طثمح انخلاٚا انعًادٚح ذٕخذ انخلاٚا انٕططٛح الاطفُدٛح. الأراق
 

On the lower surface of the leaf there is another layer of epidermis.  

Throughout this layer there are many tiny opening s called stomata.  Two guard 

cells control the size of each stomata. They open and close the stomata. They 

control the exchange of oxygen and carbon dioxide between the leaf and the 

surrounding air. 

Figure 2 
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عهٗ ايرذاد ْذِ انطثمح ذٕخذ يدًٕعح يٍ انفرحاخ انصغٛزج . فٙ انطثمح الاخٛزج يٍ انٕرلح ذٕخذ طثمح اخزٖ يٍ انثشزج

كًا ذرحكى ترثادل الاكظدٍٛ ٔ ثاَٙ اكظٛذ انكزتٌٕ . تحدى فرحح انثغزخهٛراٌ حارطراٌ ذرحكى  كم ثغزذحزص . ذظًٗ انثغٕر

 .تٍٛ انٕرلح ٔ انٕٓاء انًحٛظ تٓا

 

Inside the leaf most cells are green. They contain chloroplasts where food is 

made. 
داخم الأراق يعظى انخلاٚا خضزاء انهٌٕ لاحرٕائٓا عهٗ انعضٛاخ انخضزاء ْٔٙ ذًثم اياكٍ ذصُٛع انغذاء داخم 

 .الأراق

 
 

 

 

 

 

 

 

 

 

 

 

 
تعتبر الثغور الفتحات التً تسمح بدخول غاز ثانً اكسٌد الكربون الى داخل الورقة من الهواء، بٌنما البلاستٌدات هً 

 . المكان الذي تتم فٌه عملٌة البناء الضوئً، و وظٌفة الخشب هً نقل الماء و المعادن من التربة الى الاوراق
 

 

 

 

Stoma

• Is the place from where carbondioxide 
enters and oxygen leaves the leaf

Palisade cell

•The place where photosyntheis takes 
place within the leaf

Xylem

• Is the vessel that transports water and 
mineral to the leaf from the roots
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Challenge: Research on the Internet to find out about the other parts of a leaf 

that are labeled in Figure 2 above. 
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Objectives 

Understand that green plants make their own food by photosynthesis and 

that water and carbon dioxide are required. Oxygen and glucose are the 

products. 
 

 

 

Key Words 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photosynthesis البىاء الضوئي 

Chemical reaction تفاعل كيميائي 

Product الىواتح 

Reactant المتفاعلاث 

Glucose سكز الدلوكوس 

Starch الىشا 

Roots الدذور 

Energy الطاقت 
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Photosynthesis: is the process in which plants use sunlight to make food. 
. تخدم فٌها النبات الضوء لانتاج الغذاءسعملٌة البناء الضوئً هً العملٌة التً ي

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 

 

 

 

 

 

Figure 

انًاء، ضٕء انشًض، غاس ثاَٙ أكظٛذ انكزتٌٕ ٔ صثغح : رئٛظّٛ متفاعلاث 4عًهٛح انثُاء انضٕئٙ فٙ انُثاذاخ إنٗ  تحتاج

 .انكهٕرٔفٛم

 

1. Water is absorbed through the roots. 

2. Sunlight is absorbed through the chlorophyll in the leaves. 

3. Chlorophyll is the green substance in the leaves.  

4. Carbon dioxide is absorbed through the stomata in the leaves. 

 

Water Sunlight

Cholrophyll Carbondioxide

Photosynthesis

Ingredient needed for Photosynthesis 
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غاس الأكظدٍٛ ،ٔ انغذاء نهُثاذاخ أٔ طكز اندهٕكٕس ٔانذ٘ ٚخشٌ : عًهٛح انثُاء انضٕئٙ فٙ انُثاذاخ َاذدٍٛ رئٛظٍٛٛتىتح 

 .داخم انُثاذاخ عهٗ شكم َشاء
1. Oxygen is given out through the stomata in the leaves during 

photosynthesis. 

2. Glucose is produced and stored as starch. 

 

When plants carry out photosynthesis they produce glucose. Glucose is a sugar 

needed for energy. Plants also make oxygen during photosynthesis. 

 .نهُثاذاخ لإَراج انطالح واندهٕكٕس ْٕ انظكز انلاسطكز 

 

We now know the reactants and products for photosynthesis. Using this 

information we can write a word and chemical equation. 

 

  Word equation المعادلت الكلاميت
 

Carbon dioxide + water        light                             glucose   +      oxygen   

                                                 Chlorophyll                                                       

 الضوء                                                                                          

 
 غاس ثاوي أكسيذ الكزبون+ الماء               الكلوروفيل                      الدلوكوس +     الأكسديه         

                                                   

 

 Chemical equationالمعادلت الكيميائيت 
 

 
 
 

        6CO2                    6H2C6H12O6 
 

 

Substances produced during photosynthesis 

light                                                                           

6 CO2 +  6  H2O                              C6H12O6 +6  O2                                 

                                              Chlorophyll 
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Investigating Photosynthesis 
 الكشف عه عمليت البىاء الضوئي

  
 

Green plants make food from simple substances. We can see from the equation 

that sugar is made. But how can we prove that? 
 يٍ خلال عًهٛح انثُاء انضٕئٙ؟كٛف َظرطٛع إثثاخ أٌ انظكز ُٚرح عٍ طزٚك انُثاذاخ انخضزاء 

 

Experiment: Testing plants for sugar. 

 :التدزبت
Put a piece of raw onion in a pestle and mortar. Grind up with a little amount of 

water and then add a several drops to the water with Benedict’s solution. 

 

ٔ لى ترفرٛد انثصم ثى اكشف عٍ ٔخٕد انظكز فٙ انًاء  ء، أضف لهٛم يٍ انًا(ْأٌ انًخرثز)ضع لطعح يٍ انثصم فٙ 

 .تاطرخذاو يحهٕل تُٛذكد

 

Observation: Benedict’s solution has blue color. Observe the color change after 

adding it to the onion.  What color does it become? 

 

 .عُذ ٔخٕد انظكز الأسرق ٚرغٛز إنٗ تزذمانٙ تعذ إضافرّ إنٗ انثصم. يحهٕل تُٛذكد

 

 

A color change shows that lots of sugar is present. 

Most plants do not use all their sugar right away. Sugar molecules usually 

combine together to make starch which plants then store in their leaves, stems 

or roots. If we want to test plants for starch we can conduct the following 

experiment. 

 .انُثاذاخ ذخشٌ انظكز عهٗ شكم َشاء فٙ الأٔراق، اندذٔر ٔ انظاق
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Experiment: Testing plants for starch. 

:      الكشف عه وخود الىشا  

Step 1: Boil water in a 250 ml beaker. 

Step 2: Dip a leaf into the boiling water with 

tongs for 1 minute to soften it. 

Step 3: Turn off Bunsen burner and let the 

water sit inside the beaker. 

Step 4: Next, using tongs put the leaf into a 

test tube of ethanol.        Figure 4 

Step 5: Stand the test tube in a beaker of hot water for 10 minutes.  

Step 6: Wash the leaf with cold water.  

Step 7: Spread the leaf out flat on a Petri dish. 

 Step 8: Place several drops of iodine solution and observe for color changes. 

Step 9: Record color changes. 
اغًز ٔرلح شدز خضزاء فٙ ياء يغهٙ، أطفئ انهٓة، اغًز انٕرلح فٙ أَثٕب يخرثز ٚحرٕ٘ عهٗ الاٚثإَل ٔضعّ داخم 

.تاطرخذاو انٕٛد طثك انًخرثز ٔاكشف عٍ ٔخٕد انُشادلائك ، اغظم انٕرلح تانًاء انثارد، ضعٓا فٙ  10انًاء انحار نًذج   

Observation: Iodine solution has a yellow color it will turn to blue- black if  

starch is present.  

 

A color change indicates that there is starch in the leaf. 

.نٗ اسرق داكٍ ٚذل عهٗ ٔخٕد انُشاذغٛز نٌٕ انٕٛد الأصفز إ  
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  َ  َ Activity 1: Label the parts of the palisade cell using the words from the 

following box: 
رسمه البلاستيدة الخضراء باستخدام الكلمات في الصندوق في المناسبة  الأجزاء أسماء اكتب  

 

 

 
1. _______________________ 

2. _______________________ 

3. _______________________ 

4. _______________________ 

5. _______________________ 

6. _______________________ 

Activity 2: Match the cell structures from column A to the suitable 

function for each structure in column B: 

و الوظيفة المناسبة لكل جزء  هصل بين أجزاء الخلية النباتي   

Column A Column B 

Cytoplasm It protects the cell and holds the cell 

content. 

Cell vacuole It contains water and protein. 

Cell wall Contains chlorophyll. 

Chloroplast Stores food and water. 

Nucleus Protects the cell. 

Cell membrane Controls cell development and all cell activities. 

Cell membrane – Cell wall - Cytoplasm - Cell vacuole – Chloroplasts - 

nucleus 
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Activity 3: Label the structure of the leaf with the terms given below. 

باستخدام المصطلحات في الصندوق ات على الشكل البنائي لورقة الشجرضع البيان  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 4: Decide whether the following statements are True or False. 
:ضع صح أو خطأ  

 

1. Carbon dioxide enters the leaf through veins. 

2.  The Palisade cell is where the photosynthesis takes place. 

3. Xylem transports water and mineral from the leaf to soil. 

 

 

Guard Cell      Stoma,         Xylem,           Palisade    Vein 
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Q1: Questions: 

1. What is the function of chlorophyll? 

 ما هً وظٌفة الكلوروفٌل؟

......................................................................................................................................... 

2. What requirements are needed for photosynthesis? 

 ما هً المواد الضرورٌة لعملٌة البناء الضوئً؟

................................................................................................................................................. 

3. What substances are produced during photosynthesis? 

 ما هً المواد التً تنتج من عملٌة البناء الضوئً؟

................................................................................................................................................. 

 

4. Write the word and chemical equations for photosynthesis. 

 اكتب المعادلة الكٌمٌائٌة و الكلامٌة لعملٌة البناء الضوئً؟

................................................................................................................................................. 

 

Q2: Define Photosynthesis:  

 عرف عملٌة البناء الضوئً؟

_________________________________________________________

_________________________________________________________ 
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Q3: What is the importance of photosynthesis? 

 ما هي أهمية عملية البناء الضوئي؟

1. ____________________________________________________ 

2. ____________________________________________________ 

3. ____________________________________________________ 

4. ____________________________________________________ 

 

Q4: Complete the following mind map: 

:أكمل الخريطة الذهنية التالية                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


