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Practical Syllabus 

Number/ Date  Topic  

01  Introduction. 

Safety rules.  

Light microscopes. 

Preparation of some biological stains. 

02  Project no. (1) blood smears 

03  Project no. (2) blood smears 

04  Project no. (3) squashes 

05  Project No. (4) whole mount 

06  Project No. (5) whole mount 

07  Project No. (6) whole mount 

08  Project No. (7) whole mount 

09  Project No. (8) whole mount 

  Short exam 

10  Project No. (9) sections 

11  Project No. (10) sections 

12  Project No. (11) Visit to:- 

Museum at Zoology Department 

Central Lab. at SVU 

Discussion  and remarks 

  Final Practical Exam. 
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The light Microscope 

Microscope is an available tool to biologists for examination of 

the specimen during and after preparation.  

Magnification   

Power of ocular lens x Power of objective lens 

Microscopic measurements include; eyepiece micrometer 

and vernier scale. 

Types:  

In biological laboratories, students use mainly two main types of 

light microscope, stereo microscope and compound 

microscope.  

A- The stereo microscope 

A low power or stereo microscope typically employs objective 

lenses of 50X or less. It is used to view specimens that are visible 

to the naked eye such as insects, crystals, circuit boards and coins.      

          The basic stereo (dissecting) microscope parts and functions 

of each part are:- 

Stereo Head: Two eyepieces - looking through them is 

something like looking through a pair of binoculars, with 

similar controls for eye strength correction settings.  

Eyepiece or Oculars: The part of the microscope that you 

look through at the top of the microscope. Eyepieces in 

stereo microscopes, as in most compound microscopes, 
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typically have a lens with a 10X magnification level. 

Optional eyepieces of varying powers are available, 

typically from 5X-30X. Both eyepieces have the same 

magnification on stereo head microscopes.  

Eyepiece tube holds the eyepieces in place above the 

objective lens. 

Eyepiece diopter setting: Compensates for focusing 

differences between your eyes, allows for the possible 

inconsistencies of our eyesight in one or both eyes. 

Binocular microscopes also swivel (Interpupillary 

Adjustment) to allow for different distances between the 

eyes of different individuals.  

Objective: The second lens of the microscope. The objective 

lens together with the lens of the eyepiece makes up the 

microscope's magnification. Stereo microscopes can have a 

fixed single objective, a rotating multiple lens turret (such 

as the one pictured) or ideally a zoom. All of these allow 

you to change the magnification level for different 

applications. Stereo head microscopes actually have two 

separate objectives so that each eye is looking through an 

eyepiece lens as well as an objective lens.  

Focus knob: Moves the head of the microscope up and down to 

bring the object sharply into view. Most stereo microscopes 

have only one focus knob.  
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Rack and Pinion Focusing: Most stereo and dissecting 

microscopes have standard "rack and pinion" focusing. 

Turn a knob to slide the head of the microscope up and 

down (closer or farther from the specimen).  

Stage clips: For holding microscope slides or other thin 

objects in place on the stage.  

Stage plate: Where the specimen is placed for viewing; 

located directly under the objective lens.  

Lighting: Top lighting shines down and reflects off opaque or 

solid specimens; bottom lighting shines up through 

transparent objects. The microscope pictured below has top 

and bottom lighting, though not all microscopes will have 

both.  

OPERATING TIPS 

1. Set the stereo microscope on a flat surface in a stable and 

comfortable position.   

2. Turn on the Transmitted/Oblique illuminator.  

3. Place a specimen. 

4. Turn the Magnification adjustment knob to the lowest 

power and bring the image into focus using the focus 

control. 

5. Adjust the eyepieces for the correct interpupillary distance 

to suit you. Do this by moving the eyepieces closer together 

or farther apart until a single field of view is observed. 
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Now, set the dioptric adjustment rings on both eyepieces to 

the zero position. 

6. Use the Magnification adjustment knob to set the highest 

magnification. Bring the image into focus with the focusing 

knob.  Center the image on some clear point of detail on the 

specimen. 

7. Adjust the microscope down to the lowest magnification 

using the magnification adjustment knob. The image could 

be slightly out of focus. Adjust the focus for each eye 

separately using the eyepiece dioptric adjustment 

rings.  Your microscope is now "parfocal". This means that 

as the microscope is zoomed from high to low 

magnification the image will stay in focus throughout the 

entire range. Each individual will have a different setting.  
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B- THE LIGHT MICROSCOPE 

The first light microscope was made by Janssen and Hans in 1590. 

The light microscope can magnify objects up to 2000 times. Its 

limits of resolution are about 0.2 µ, about one-half the wavelength 

of the light used. The wavelengths of the visible spectrum of light 

are ranging from 4000 Å to 8000 Å. The resolving power of light 

microscope can be 3000 Å if 6000 Å is taken as an average 

wavelength. 

          The magnification of a lens or of a system of lenses, 

such as a microscope, is simply the factor by which the image is 

made larger than the original object.  

          The resolution or resolving power of a microscope 

lens is defined as the ability of the lens to separate two tiny spots 

of light in a dark field. More specifically, the limit of resolution is 

dependent upon the ability of the lens system to collect light and 

the wavelength of light utilized. These two properties, 

magnification and resolution, are independent of one 

another in the sense that magnification may be attained without 

resolution. The limit of the resolving power of the best compound 

light microscope is about 0.2µm.  

          In the compound light microscope, the quality of image 

(its contrast) depends primarily upon differences in the 

absorption of light by various regions of the object. Since, living 

cells are largely transparent, it is not always easy to see much 
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internal structure. Consequently, various staining methods have 

been developed that use colored dyes having affinity for specific 

cellular structures.  

Lens system in light microscope: 

The compound light microscope uses visible light for illuminating 

the object and contains lenses that magnify the image of the object 

and focus the light on the retina of the observer’s eye. In its 

simplest form, the compound microscope consists of two lenses, 

one at each end of a hollow tube. The lens closer to eye is called 

the eyepiece, and the lens closer to the object being viewed is 

called the objective. The object, supported by a glass slide under 

the objective lens, is illuminated by light beneath it.  

          In practice, the eyepiece and objective lenses are each 

composed of a number of lenses that are combined in such a way 

as to overcome certain optical aberrations that occur when single 

lenses are used. The lens systems parts are as follows:- 

1. Condenser: It collects and focuses light on the material. 

2. Objective lens: It produces and magnifies the image. 

3. Eyepiece or ocular lens: It forms the image of the 

image formed by the objective lens and thus magnifies the 

image again. 
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Structure of light microscope  

A modern compound microscope has following structural 

components:- 

Non-Optical Components 

1. Base (foot): It is U or horseshoe-shaped metallic structure 

that supports the whole microscope. 

2. Pillar: It is a short upright part that connects to base as well 

as arm. 

3. Arm (Limb): It is a curved metallic handle that connects with 

the arm by inclination joint. It supports stage and body tube. 

4. Inclination Joint: It is used for tilting the microscope if 

required for observation in sitting position. 

5. Stage: It is a metallic platform with a central hole fitted to 

the lower part of the arm. Microscopic slides held on the 

stage by either simple side clips or by a mechanical stage 

clip. 

6. Body tube: It is meant for holding ocular and objective 

lenses at its two ends. The end holding ocular lens is called 

head while the end containing 3-4 objective lens is called 

nose piece. The body tube has an internal pathway for the 

passage of light rays which form the enlarged image. 

7. Draw tube: It is a small tube that remains fixed at the upper 

end of the body tube. It holds eyepiece or ocular lens. 
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8. Rack and pinion: The microscope has a rack and pinion 

attached either to body tube or the stage for bringing the 

object under focus. 

9. Adjustment screws: There are two pairs of screws for 

moving the body tube in relation to stage, larger for coarse 

adjustment and smaller for fine adjustment. In fine 

adjustment the body tube or stages moves for extremely 

short distances. In coarse adjustment the body tube or stage 

can move up and distance. Fine adjustment is required to 

obtain sharp image. 

10. Automatic Stop: It is a small screw fitted at lower end or 

rack and pinion. It is meant for stopping the downward 

sliding of the body tube so as to prevent the damage of 

objective lens and the slide. 

Optical Components 

11. Diaphragm: It is flitted just below the stage for regulating 

the amount of light failing on the object. Diaphragm is of 

two types, disc and iris. 

12. Condenser: It is attached below the diaphragm. Condenser 

can be moved up and down to focus light on the object. 

13. Reflector (Mirror): It is attached just above the base. 

Both its surface bear mirrors, plane on one side and concave 

on other side. Plane side is used in strong light and concave 
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side in weak light. Reflector directs the light on the object 

through the condenser and diaphragm system. 

14. Objective Lenses: They are fitted over the nose piece. 

Objective lenses are of two 10 three types – low power 

(commonly 10X or 5X), high power (commonly 45X) and 

oil immersion (commonly 100X, can be more). An 

objective lens is not a simple lens but compound lens. It 

forms real inverted image of the object inside the body tube. 

15. Ocular Lens or Eyepiece: It is lens through which 

image of the microscopic object is observed. It also takes 

part in magnification. Depending upon magnification, the 

eye piece is of four types- 5X, 10X, 15X, and 20X.  

Preparing light microscope for use 

To prepare the microscope for viewing with any of the objectives 

place a slide on the stage with the cover slip up and follow these 

steps, in sequence:- 

1. Swing the 16mm objective (10X) into position. 

2. Raise the condenser to its highest position. 

3. Place a slide on the stage, center the object over the condenser 

lens with the stage control knobs and turn the lamp on. If 

your microscope. 

4. With the coarse adjustment, bring the object to within a few 

millimeters of the front of the 16mm objective. 
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5. Looking into the oculars, use the coarse adjustment to move the 

specimen away from the front of the objective until the 

specimen comes into focus. 

6. If you are using a binocular microscope, adjust the 

interpupillary distance and compensate for any difference 

which might exist in the focal length of your two eyes. 

7. If your microscope is equipped with a centerable lamp and/or 

field diaphragm, check the instruction manual, or with an 

instructor, for proper positioning.  

8. With the specimen in focus, vary the condenser height until you 

can see the image of the frosted glass in sharp focus on the 

specimen.  

9. If greater resolution and magnification are desired, swing aside 

the 4mm objective, place a single drop of immersion oil on 

the coverslip at the illuminated area, and swing the 1.8mm 

objective (longest, 97X) into position in the oil drop. Bring 

the specimen into focus with the fine adjustment only. 

10. When finished, clean oil from the objective with clean lens 

tissue, from the slide with lens tissue or a cloth. A little 

toluene will help to clean the slide. 

HOW TO STUDY a prepared slide 

I. Examination of a slide: 

1. Hold the slide up to the light and examine with the unaided eye 

and/or with an inverted ocular to bring out more detail.  

2. Your 4X scanning objective will be very useful. 
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3. The 10X objective is the most important lens for general 

histological examinations.  

4. The high dry objective (40X) is more than sufficient to study 

most detail such as cell structure and type, interstitial 

material, etc.  

II. Description of a slide:  

It is important that you learn to write a description of what you 

see. Your description should be as accurate, systematic, and brief 

as possible your observations. The description might proceed as 

follows:- 

1. Name of organ or tissue. 

2. General architecture, e.g., normal, altered, etc. 

3. Cells of the tissue. Note their arrangement, size, shape, staining 

reaction, foreign contents, etc. 

4. Your remarks. 

III. Drawing of slide:  

This is not emphasized as a means of providing busy work for 

students, but rather to train you to see better what it is you are 

viewing. 
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Student Projects of microscopic preparations 

The students are carrying out to achieve the following project 

categories:- 

1- Smears 

2- Squashes 

3- whole mounts 

4- Sections. 
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Project No (1):- blood Smears 

Name of the project: -  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to prepare the blood source?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to spread the blood? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to fix the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to stain the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to dry the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to mount the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Drawing of the blood smear 
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Project No (2):- blood Smears 

Name of the project: -  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to prepare the blood source?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to spread the blood? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to fix the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to stain the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to dry the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to mount the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the blood smear? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Drawing of the blood smear 
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Project No (3):- Squashes 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the squashes?  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to fix the squashes?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to stain the squashes?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the squashes?  

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Drawing of the squash 
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Project No (4):- whole mount 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the whole mount?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to stain and differentiate the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to dehydrate and clear the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to mount the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the whole mount  
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Project No (5):- whole mount 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the whole mount?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to stain and differentiate the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to dehydrate and clear the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to mount the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the whole mount  
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Project No (6):- whole mount 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the whole mount?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to stain and differentiate the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to dehydrate and clear the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to mount the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the whole mount  
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Project No (7):- whole mount 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the whole mount?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to stain and differentiate the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to dehydrate and clear the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to mount the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the whole mount  
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Project No (8):- whole mount 

Name of the project:-  

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to prepare the whole mount?  

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to stain and differentiate the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to dehydrate and clear the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to mount the whole mount? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to label the whole mount? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the whole mount  
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Project No. (9):- sections 

(Using paraffin technique) 

Name of the project:-  

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to prepare the animal, separate the organ and 

cutting the organ into pieces (specimens)? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dehydrate and clear the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Explain how to impregnate and embed the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to cut the specimens into sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dissolve the paraffin wax and hydrate the 

sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to stain and differentiate the sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dehydrate and clear the sections? 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to mount, clean and label the sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the section 
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Project No. (10):- sections 

(Using paraffin technique) 

Name of the project:-  

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to prepare the animal, separate the organ and 

cutting the organ into pieces (specimens)? 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Explain how to fix the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dehydrate and clear the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Explain how to impregnate and embed the specimens? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to cut the specimens into sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dissolve the paraffin wax and hydrate the 

sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 
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Explain how to stain and differentiate the sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

Explain how to dehydrate and clear the sections? 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

Explain how to mount, clean and label the sections? 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
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Drawing of the section 
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Project No. (11):- Visit to:-  

           Museum AT Zoology Department  

           Central Lab. At SVU  

1- Museum at Zoology Department 

 

It contains huge number of preserved specimens.   

2- Central Lab at SVU 

 

Find out the followings:- 

Transmission Electron Microscope 

Scanning Electron Microscope 

 Image analysis system research microscope 
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Laboratory aids  معمهُةارشادنث 

Safety is not negotiable 
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 جعهُمات معمهُة عامة

 اسرذاء اٌّلاثظ اٌّخظظخ ٌٍّؼًّ.  .1

 ٠دت اْ رؼٍُ ثّىبْ ٚٔٛػ١خ ِؼذاد الاعؼبفبد الا١ٌٚخ ٚو١ف١خ اعزؼّبٌٙب. .0

 ارجغ الاسشبداد اٌّىزٛثخ اٚ اٌشف١ٙخ فٝ اٌّؼًّ.  .2

 ٠ّٕغ الاوً اٚ اٌششة فٝ اٌّؼًّ. .2

 أزجٗ ثبعزّشاس ٌٍؼلاِبد اٌزسض٠ش٠خ فٝ اٌّؼًّ. .5

ّؼًّ خ١ذ اٌز٠ٛٙخ ٚالاثزؼبد ػٓ اعزٕشبق اثخشح اٌّٛاد ٠دت اْ ٠ىْٛ اٌ .6

 .اٌى١ّ١بئ١خ

ػٕذ دخٛي اٌّؼًّ لاٚي ِشح، لا رٍّظ الادٚاد اٚ اٌى١ّ١ب٠ٚبد لجً ِؼشفخ  .7

رؼ١ٍّبد ٚششٚؽ رٌه. ٠دت اػزجبس اْ وً و١ّ١ب٠ٚبد اٌّؼًّ خطشح، ردٕت 

 ٌّغٙب اٚ شّٙب اٚ رزٚلٙب.

 غ١بة اٌّغئٛي ػٓ اٌّؼًّ".٠فؼً اْ لا رؼًّ ٚز١ذا فٝ اٌّؼًّ "ػٕذ  .8

 الشأ ؽش٠مخ اعزؼّبي الالاد ِٚب ٘ٛ ِذْٚ ػ١ٍٙب ثذلخ لجً الاعزخذاَ. .9

 لُ ثؼًّ اٌزدبسة اٌّطٍٛثخ ِٕه فمؾ.  .12

 ٠دت ِزبثؼخ ردشثزه ثٕفغه.  .11

. ٌزٌه إْ اٌؼلاِخ ا١ٌّّضح ٌؼًّ اٌطبٌت اٌد١ذ رلازظ دائّب ِٓ خلاي ِىبْ ػٍّٗ  .10

ٚخطؾ ٌؼٍّه اٌّخزجشٞ ثس١ث رشر١جخ ازشص دائّب ػٍٝ ٔظبفخ ِؼٍّه ٚزغٓ 

 ٠زٛفش ٌذ٠ه اٌٛلذ اٌىبفٟ ٌٍزٕظ١ف. 

الادٚاد اٌضخبخ١خ ٚغ١ش٘ب لاثذ اْ رىْٛ ٔظ١فخ ِٚٛػٛػخ فٝ اِبوٕٙب   .12

 .اٌخبطخ

 .زبفظ ػٍٝ اٌّٛاص٠ٓ فٝ اٌّؼًّ ٔظ١فخ ِٚؼب٠شح  .12

اثؼذ ٠ذ٠ه ػٓ اٌٛخٗ، اٌؼ١ْٛ، اٌفُ ٚاٌدغُ وىً ػٕذ اعزخذاِه الادٚاد اٚ   .15

 ب٠ٚبد فٝ اٌّؼًّ.اٌى١ّ١

 لا رزؼبًِ ِغ اٌضخبج اٌّىغٛس ثب١ٌذ اٌّدشدٖ.  .16

 .اثؼذ اٌّسب١ًٌ اٌمبثٍخ ٌلاشزؼبي ثؼ١ذ ػٓ ِظذس اٌٍٙت  .17
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 .رؼبًِ ِغ الازّبع ٚاٌم٠ٍٛبد ثّٕزٙٝ اٌسشص  .18

 .٠دت فظً اٌىٙشثبء ػٓ الاخٙضح اٌزٝ ١ٌغذ فٝ زبٌخ ػًّ  .19

 .ازشص ػٍٝ اعزخذاَ وجّب٠ٚبد ِٓ ٔٛػ١خ ِّزبصح  .02

 .ٚػغ ث١بٔبد وبٍِخ ٚٚاػسخ ػٍٝ صخبخ١بد اٌى١ّب٠ٚبد ٚاٌّسب٠ً١ٌدت   .01

٠دت اْ رٛػغ ا١ٔخ اٌظجبغخ فٝ رشر١جٙب اٌظس١ر ٚاْ اٌج١بٔبد رىْٛ ػٍٝ   .00

 الا١ٔخ ٔفغٙب ١ٌٚظ الاغط١خ. 

لا رغشف فٟ طشف اٌّٛاد اٌى١ّ١بئ١خ ٚزبٚي اعزخذاَ اٌى١ّخ إٌّبعجخ اٌزٟ لا   .02

  .رض٠ذ ػٓ زبخزه

اٌى١ّ١بئ١خ اٌفبئؼخ إٌٝ اٌسب٠ٚبد الأط١ٍخ. ٠ّٚىٓ اٌزخٍض ِٓ لا رشخغ اٌّٛاد   .02

 اٌّٛاد اٌفبئؼخ ثطش٠مخ ػ١ٍّخ ِٕبعجخ ٚزغت رٛخ١ٙبد اٌّخزظ١ٓ.

٠دت ػٍٝ اٌطبٌت أْ ٠ٕظُ ٚلذ ػٍّٗ فٟ اٌؼًّ ِثلاً صِٓ إخشاء اٌزدشثخ   .05

 وزبثخ اٌزمش٠ش اٌخبص ثٙب ، اٌششٚع فٟ إخشاء ردبسة أخشٜ.
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 انعمم فٍ انمخحبزاتجحذَزات 
حاول جطبُك جعهُمات انسلامة انحٍ جخصك , وكه حذراً فٍ عمهك ومسحعذاً نحفادٌ 

 انمخاطز وانحىادخ أن حذثث واجبع الإرشادات انحانُة فٍ حانة انطىارئ.

أؽفئٙب ثغشػخ ثبٌّبء أٚ اٌشًِ أٚ اٌجطب١ٔخ اٌخبطخ ثبٌسشائك إرا وبٔذ  -انحزائك: -1

ؽفبء اٌسش٠ك إرا وبٔذ وج١شح ٚعٛف ٠زُ دساعخ اٌسشائك طغ١شح ٚاعزخذَ آٌخ إ

 لازمبً.

وٓ شدبػبً فٟ إخّبد٘ب ٚلا رذػٙب رٕزشش أوثش ٚاعزخذَ اٌمٛح  -انملابض انمححزلة: -0

ً ٌٚفخ ثجطب١ٔخ اٌسش٠ك أٚ  لإٔمبر ص١ٍِه فٟ اٌّؼًّ أٚ اٌّخزجش ثطشزٗ أسػب

 إعؼبفٗ ثبٌطشق اٌّزٛفشح الأخشٜ.

بفخ ِؼمّخ إرا وبٔذ ثغ١طخ أِب اٌسشٚق اٌىج١شح فسبٚي رٙذئخ ٌفٙب ثٍف -انحزوق: -2

اٌشخض اٌّزأثش ٚأخطش ألشة ٚزذح ؽ١جخ زبلاً . وزٌه عٛف ٠زُ رٕبٚي ٘زا 

 اٌّٛػٛع فٟ ثبة الإعؼبفبد الأ١ٌٚخ.

زبٚي غغٍٙب ثبٌّبء ٚرؼم١ّٙب ثُ ٌفٙب ثٍفبفخ ِؼمُ إرا وبٔذ ثغ١طخ ٚإرا  -انجزوح: -2

اٌضخبج اٌّىغٛس ٚاٌٍّٛثبد الأخشٜ ثٍّمؾ ِؼمُ  زظً ٔض٠ف زبٚي أْ رجؼذ

ٚأػغؾ ثمّبػ ٔظ١ف ػٍٝ اٌدشذ ثُ ٌفٗ ثٍفبفخ ِؼمُ أِب اٌسشٚق اٌدغ١ّخ فأثٍغ 

 ألشة ٚزذح ؽج١خ ػٕٙب زبلاً.

أغغً اٌدٍذ ثى١ّخ ٚف١شح ِٓ اٌّبء أٚ اعزخذاَ ِسٍٛي  -ملامسة انمىاد انكُمُائُة: -5

ث١ىشثٛٔبد اٌظٛد٠َٛ اٌّخفف فٟ زبٌخ اٌزؼشع ٌلأزّبع أٚ ِسٍٛي زّغ 

 اٌخ١ٍه اٌّخفف فٟ زبٌخ اٌزؼشع ٌٍمٛاػذ.

أغغً اٌؼ١ٓ خ١ذاً ثى١ّخ ٚف١شح ِٓ اٌّبء ثٕبفٛسح  -دخىل انمىاد انكُمُائُة فٍ انعُه: -6

ٚزبٚي اعزخذاَ دل١مخ(  02)ٌّذح أٚ فٟ سازخ ا١ٌذ غغً اٌؼ١ْٛ أٚ ٚػبء ٔظ١ف 

ِسٍٛي ِخفف خذاً ِٓ زّغ اٌجٛس٠ه فٟ زبٌخ اٌمٛاػذ ٚأثٍغ ألشة ٚزذح ؽج١خ 

 زبلاً.
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 لىاعذ جحضُز انمحانُم

ػٕذ رخف١ف الازّبع اػف اٌسبِغ اٌٝ اٌّبء ١ٌٚظ اٌؼىظ، ٠ٚدت اْ رؼ١ف  -1

 .اٌسبِغ ثجؾء

 .ش و١ّبد طغ١شح ِٓ اٌغٛائً ػّبٔب ٌٍذلخاعزخذَ ادٚاد ل١بط طغ١شح ٌزمذ٠ -0

%.  022% غبص اٌفٛسِبٌذ١٘ذ ٌٚىٕٗ ٠ؼبًِ وأٔٗ 02ِسٍٛي اٌفٛسِب١ٌٓ ٠سزٜٛ ػٍٝ  -3

ػبدح ٠طٍت فٛسِب١ٌٓ ِزؼبدي، ٌٚزٕف١ز رٌه رٛػغ فٝ صخبخخ اٌفٛسِب١ٌٓ و١ّخ 

ِٓ وشثٛٔبد اٌىبٌغ١َٛ )اٚ ثؼغ لطغ اٌطجبش١ش الاث١غ( اٌزٜ ٠ؼبدي زبِغ 

عبػخ  00اٌّزىْٛ، ٌٚىٓ فٝ ٘زٖ اٌسبٌخ لا ٠غزؼًّ اٌفٛسِب١ٌٓ لجً  اٌفٛس١ِه

 ِٓ ٚػغ اٌىشثٛٔبد وّب ٠دت رشش١سٗ لجً الاعزؼّبي.

ػٕذ رسؼ١ش رشو١ضاد ِخزٍفخ ِٓ اٌىس١ٌٛبد لا ٠فؼً رسؼ١ش٘ب ِٓ اٌىسٛي  -0

%، ٚأّب رسؼش ِٓ وسٛي 59اٌّطٍك لاسرفبع ثّٕٗ ػٓ وسٛي رشو١ضٖ 

 %.59رشو١ضٖ 

 Fading of stainبغة بهحان انص

ِٓ اٌّفشٚع الا رجٙذ طجبغخ اٌمطبػبد الا ثؼذ ِشٚس ػششاد اٌغ١ٕٓ ثغجت الاوغذح 

اٌجط١ئخ ٌٍظجغ ثبٌٙٛاء. الا إٔب ٔفبخأ ثٙزبْ اٌظجغخ ثؼذ اشٙش ل١ٍٍخ اٚ عٕٛاد، ٚرٌه 

 -ٌلاعجبة اٌزب١ٌخ:

 .رؼشع اٌششائر ٌٍؼٛء ٌفزشاد ؽ٠ٍٛخ -ا

 .زبِغ اٚ ثٗ شٛائت clearing agentعبئً اٌزش٠ٚك  -ة

 .زبِغ اٚ ثٗ شٛائت mounting mediumطّغ اٌزى١ًّ  -ج

 -٠ّٚىٓ اػبدح طجبغخ اٌششائر اٌزٝ ثٙزذ ثبٌطش٠مخ الار١خ:

اصي الاغط١خ اٌضخبخ١خ ثٛػغ اٌششائر فٝ اٌض٠ٍٛي ززٝ رٕفظً الاغط١خ ِغ ػذَ  -ا

 ِسبٌٚخ ٔضع الاغط١خ ثبٌمٛح ززٝ لا رزّضق اٌمطبػبد. 

 .اٌششائر فٝ اٌض٠ٍٛي لاصاٌخ اٌظّغ رّبِبرزشن  -ة

ػغ اٌششائر فٝ اٌىسٛي اٌّطٍك ثُ فٝ عٍغٍخ ٘بثطخ ِٓ اٌزشو١ضاد ِٓ اٌىسٛي  -ج

 .ززٝ اٌّبء
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 .% ثشِٕدٕبد اٌجٛربع١َٛ ٌّذح  دلبئك٠2.9فؼً ٚػغ اٌششائر فٝ  -د

 .اػغً فٝ ِبء خبسٜ -ٖ

 .% زّغ اٚوغب١ٌه2.9ث١غ اٌمطبػبد فٝ  -ٚ

 .ر خ١ذا فٝ ِبء خبسٜاغغً اٌششائ -ْ

 اػذ طجبغخ اٌششائر ثبٌطشق اٌّطٍٛثٗ. -ي

 -:اسانة الاصباغ مه الاَذي والاواوً انشجاجُة

لاصاٌخ اٌىبس١ِٓ ِٓ ا١ٌذ اٚ الاٚأٝ اٌضخبخ١خ اعزخذَ ا١ِٔٛب ِشوضح ثُ زبِغ  -ا

 .الا٠ذسٚوٍٛس٠ه اٌّخفف

ذَ اٌسبِغ اٌّخفف اٚ لاصاٌخ ا١ٌّٙبرٛوغ١ٍ١ٓ ِٓ ا١ٌذ اٚ الاٚأٝ اٌضخبخ١خ اعزخ -ة

 .ػظ١ش ا١ٌٍّْٛ

لاصاٌخ زّغ اٌجىش٠ه ِٓ ا١ٌذ اٚ الاٚأٝ اٌضخبخ١خ اعزخذَ وشثٛٔبد ا١ٌٍث١َٛ اٚ  -ج

 .ا٠ٛداد ا١ٌٍث١َٛ

 .لاصاٌخ اٌّث١ً الاصسق ِٓ ا١ٌذ اٚ الاٚأٝ اٌضخبخ١خ اعزخذَ وسٛي زبِؼٝ -د

 -:وحذات انمُاص

اٌّئٜٛ ز١ث رىْٛ دسخخ اٌزدّذ  ِؼظُ الاخٙضح رغزخذَ دسخبد اٌسشاسح ثبٌزذس٠ح

َ. ثؼغ الاخٙضح رغزخذَ اٌزذس٠ح اٌفٙش١ٙٔزٝ ˚022طفش ٚدسخخ اٌغ١ٍبْ 

(Fahrenheit اٌزٜ رىْٛ ف١ٗ ٔمطخ اٌزدّذ رمبثً دسخخ )ِئ٠ٛخ ٚٔمطخ دسخخ  30

اٌذسخخ اٌفٙش١ٙٔز١خ،  9\5ثزٌه فبْ دسخخ ِئ٠ٛخ رىبفئ ِٚئ٠ٛخ.  000اٌغ١ٍبْ رمبثً 

 -ٌٍزس٠ًٛ:

 30( + x 5\9بٌفٙش١ٙٔز١خ = )اٌذسخخ اٌّئ٠ٛخ اٌذسخخ ث

 x 9\5( 30 –اٌذسخخ اٌّئ٠ٛخ = )اٌذسخخ اٌفٙش١ٙٔز١خ 

 -وحذات لُاص الاطىال:

 ِٓ ا١ٌٍٍّّزش 0222\0 =)1ا١ٌّىشْٚ ) 

 ِٓ ا١ّ١ٌٍٍّزش 0\0222222(=  nmإٌب١ِٛٔزش )

 ١ٍِْٛ ِٓ ا١ّ١ٌٍٍّزش 0\ 02(=  ˚Aالأدغزشَٚ )


