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 تقـجيؼ
مجالات العمؾم والتكشؾلؾجيا وبرفة  إن ما يذيجه العالؼ فى بجاية الألفية الثالثة مؽ طفخات ىائمة فى

خاصة فى الرشاعات الكيسيائية والغحائية جعل لداماً عمى السؤسدات العمسية والبحثية فى مرخنا العديدة 
الشغخ وبدخعة فى تظؾيخ الآليات والشغؼ التعميسية لسؾاكبة ىحه الثؾرة التكشؾلؾجية الخلاقة. وتججر الإشارة ىشا 

واحجة مؽ الجـامعات الخائجة والؾاعجة لمسذاركة فى دفـع قاطخة التعميؼ والبحث العمسي أن جامعة أسيؾط تعتبخ 
 فى مرخ.

وتسذياَ مع تؾجيات مشغؾمة التعميؼ العالى بسرخ لتعغيؼ الظاقة الاستيعابية لمجامعات وتبشى 
ى العسمية تخررات غيخ نسظية مؽ البخامج التعميسية التى تيجف إلى رفع ميارات الخخيجيؽ فى الشؾاح

 والتقشية التى تختبط بالرشاعات الؾطشية وتمبى احتياجات سؾق العسل.
وتسذياَ كحلػ مع إستخاتيجية وزارة التعميؼ العالى فى تظؾيخ البخامج التعميسية لسخحمة البكالؾريؾس ، 

درة عمى وذلػ بظخح بخامج تكشؾلؾجية حجيثة تخجم خظط التشسية وإمجاد سؾق العسل بالكؾادر الفشية القا
 إستيعاب التكشؾلؾجيا الحجيثة وقادرة أيزا عمى السشافدة عخبياً وعالسياً.

وإنظلاقاً مؽ السشغؾر الحى تتبشاه جامعة أسيؾط فى تحجيث بخامجيا الجراسية سعياً لمؾصؾل إلى 
امج السدتؾيات الأكاديسية العالسية لمحرؾل عمى الإعتساد الجولي، وطسؾحاً مؽ جامعة أسيؾط لتقجيؼ بخ 

تكشؾلؾجية حجيثة فى قمب صعيج مرخ لإثخاء البيئة السحيظة وخارجيا لإمجاد سؾق العسل بخخيجيؽ متسيديؽ 
قادريؽ عمى الانجماج مباشخةً في ىحا الدؾق. لحا فإن إدارة كمية العمؾم تتظمع إلى إثخاء البخامج السظخوحة 

 .بعشؾان "عمؾم السؾاد والشانؾ تكشؾلؾجي" امج ججيجنبتقجيؼ بخ 

وتسذيا مع  كؾن إضافة متسيدة وبشاءة لمخظط السدتقبمية لجامعة أسيؾطيامج الججيج سؾف نالبخ  اىح
مسا يحقق طسؾحات جامعة أسيؾط فى الشيزة التكشؾلؾجية لمسجتسع السحيط بيا برفة  م0202خظة الجولة 

 خاصة ومرخ برفة عامة. 

ية في مجال عمؾم السؾاد والشانؾ شبي كؾن في تخرراتيامج الججيج أن نالبخ  ترسيؼولقج روعى فى 
معج  البخنامجأن  . كساالسياهوالظبية والظاقة و الرشاعية  في السجالات لتخجم التقشيات والتظبيقات تكشؾلؾجي

 عمى أحجث الشغؼ التعميسية العالسية وطبقاً لشغام الداعات السعتسجة. 

والله ولي التؾفيق ،،،       
 رئيذ قدؼ الكيسياء      
 محمد سيج ابخاليؼأ.د./ 

      كميةالعسيج                                                                                               

                    عبجالحسيج ابؾ سحمي.د./ أ                                                                                 
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لائحة بخنامج درجة بكالؾريؾس عمؾم السؾاد 
 والشانؾتكشؾلؾجى بشغام الداعات السعتسجة
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 :رؤية البخنامج
 تعغيؼ القجرات العمسية لخخيجى قدؼ الكيسياء لمؾصؾل بو الى العالسية فى مجال عمؾم السؾاد والشانؾتكشؾلؾجى.

 :البخنامجرسالة 
فى مجال عمؾم السؾاد والشانؾتكشؾلؾجى وقادريؽ عمى السشافدة  الحجيثةالسفاليؼ مؤىميؽ بأحجث  خخيجيؽعجاد إ

عمى السدتؾى الأقميسى والجولى باستخجام الظخق الحجيثة فى ابتكار مؾاد ججيجة ليا تظبيقات ميسة فى 
يؽ عمؾم السؾاد والشانؾتكشؾلؾجى فى جامعة الرشاعات الكيسيائية والريجلية وكحلػ فى مجال الظب. تؾط

 أسيؾط وذلػ بتخخيج كؾادر متسيدة قادرة عمى السذاركة فى البحث العمسى لخجمة السجتسع.
 البخنامج: أىجاف
يدتظيع الانخخاط فى العسل فى التقشيات والرـشاعات الحجيثـة السبشيـة عمـى تظبيقـات  عجاد خخيج مؤىلإ  

 ومكتدب السيارات التالية: الشانؾتكشؾلؾجى
متكاممة . حجيثة ةتكشؾلؾجيبخامج تجريب عسمية مؽ خلال السيارات ال  *  
مؽ خلال العجيج  وتظبيقاتيا الشانؾيةوالسؾاد  سيارات في مجالات أخخى وثيقة الرمة بتكشؾلؾجيا السؾادال *

 مؽ التخررات والعمؾم الأساسية الأخخى .
 .التظبيكيةلمسذخوعات  الاقترادية الججوى مؽ تقييؼ  سكشوتخخيج بسيارات تدويج ال  *
رفع مدتؾى السيارات الذخرية بسا يتزسشو ذلػ مؽ رفع ميارات العخض والاستشباط وإعجاد الجراسات   *

 وكتابة التقاريخ وغيخه.
كداب الظلاب ميارات العسل الجساعى والتشقل بيؽ التخررات البيشية.إ *  

   :السخخجات الستؾقعة
 خخيج يمبى احتياجات العسل فى مجال عمؾم السؾاد والشانؾ تكشؾلؾجى بذكل عام ومؤىل لمشجاح  عجادإ

 .السياهو فى سؾق العسل فى أى مؽ السجالات الرشاعية والظبية والريجلية والظاقة 

  تدويجهوتؼ  انذاءهلى مخكد عمؾم السؾاد والشانؾ تكشؾلؾجى الحى تؼ إاعجاد باحثيؽ متسيديؽ يشزسؾن 
 بالأجيدة التى تداىؼ فى تجريب الظلاب السمتحقيؽ بيحا البخنامج.

  خخيج قادر عمى فيؼ الأسذ السختمفة لعمؾم السؾاد والشانؾ تكشؾلؾجى والقجرة عمى استخجام إعجاد
 الظخق التكشؾلؾجية الحجيثة والسيارات والتظبيقات العسمية.

 السيارات السكتدبة:
 :ـ تيةالآفي نياية البخنامج يكتدب الخخيج السيارات 

  الشانؾيةالتعامل مع التكشؾلؾجيا الحجيثة في عمؾم السؾاد والسؾاد. 
   الشانؾيةفيؼ تقشيات واقتراديات وتظبيقات عمؾم السؾاد. 
 .عسل عخوض شفييـة 
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 .كتابة التقاريخ الفشية بظخيقة متكاممة وشاممـة 
 في التخررات الأخخى. الاترال الفعال بالستخرريؽ 

 مسيدات البخنامج:
  وخاصتا فى جامعات الرعيج. وأن خخيجؾا ىحا البخنامج يتسيد ىحا البخنامج بتفخدة و عجم تكخارة

يتسيدون بقجرتيؼ عمى الأنخخاط فى العسل فى الرشاعات الحجيثة والتى تدتخجم تظبيقات السؾاد 
 الشانؾية مثل

Medicine, Clean Energy, Sports Equipment, Clothing, Sensors, Food, 
Cosmetics, Catalysts, Cancer Treatment, Electronics, Cars, Fuel, 
Polymer Nanocomposites, Medical Implants, Drug Release, Dental 
Applications, Bioimaging, Biosensors, Gene Delivery, Wound 
Healing and Scaffold for tissue Engineering.  

 و أيزا تظبيقات الشانؾتكتؾلؾجى فى مجال البيئة والظاقة مثل
Enhanced pollution prevention methods, Eco-friendly& efficient 
energy sources, clean technology, advances in energy conversion& 
storage, Sensing& detection of pollutants/gas, Remediation& 
treatment of water, environmental monitoring, Remediation of soil.  

  يتسيد ىحا البخنامج عؽ غيخه مؽ البخامج السعسؾل بيا داخل كميات العمؾم بالجامعات السرخية في انو
مجال ججيج ومظمؾب لدؾق العسل وىؾ مجال تكشؾلؾجيا السؾاد  خخيج ذو مدتؾى عمسى عالى فى يعج

 وتظبيقاتيا.  الشانؾيةوالسؾاد 

  كسا أن آليات ىحا البخنامج تتسيد بالتقييؼ السدتسخ والذامل لمظالب وتحجيج مدتؾاه، كسا يتؾافخ بيحا
 الشغام الأرشاد الأكاديسى والعمسى.

  السجالات اليامة وخاصة في الرشاعات الجقيقة وعمى إن السؾاد وتظبيقاتيا التكشؾلؾجية تعتبخ مؽ
وجو الخرؾص تكشؾلؾجيا الشانؾ ، حيث أصبحت تؾجياً قؾمياً وذلػ لسا ليا  مؽ مخدود اقترادي 
وتشسؾي بسرخ ، ولحلػ فان ىشاك طمبا متدايجا في سؾق العسل عمى خخيجى كمية العمؾم في تخرص 

غام الجراسة الحالى بتخرراتو الشسظية غيخ قادر عمى عمؾم السؾاد وتظبيقاتيا الحجيثة حيث أن ن
مؾاكبة التقجم العمسى في ىحا السجال. ولحا فان السمتحقيؽ بيحا البخنامج سؾف يتؼ اعجادىؼ لكى يمبؾا 

 احتياجات سؾق العسل. 

 :سؾق العسل لخخيجى ىحا البخنامج
 الرشاعات الجقيقة وخاصة فى تظبيقات  ن عمؾم السؾاد وتظبيقاتيا تعتبخ مؽ السجالات اليامة فىإ

 السؾاد الشانؾية.
 نًا نه يٍ  ا  قىيي ا  عهىو انُاَى وتطبيقاتها يعتبز يٍ أونىياث انجايعاث دانيا ويستقبلا وهى تىجه

 يزدود تقًُ اقتصادي وتًُىي فً يصز.
 عهً خزيجً هذا انبزَايج فً سىق انعًم انًذهً وانعانًً. ا  يتشايذ آهُاك طهب 



 6 

  خخيجؾا ىحا البخنامج سيكؾن ليؼ دورا فاعلا فى استيعاب التقشيات الحجيثة فى تظبيقات
 الشانؾتكشؾلؾجى. 

 لإمكانيات الستاحة بالكمية و الجامعة لإنجاح ىحا البخنامج:ا
 يحيط بالبخنامج العجيج مؽ الخكائد والجعائؼ الأساسية التى تداعج في إنجاحو وتحقيق اليجف مشو 

يسكؽ سخدىا عمي الشحؾ وخاصة أن الجراسة بجامعة أسيؾط مبشية عمى أساس نغام القدؼ الؾاحج والتى 
 التالي :

  والحيؽ يغظؾن تخررات  السختمفة الكميةأقدام ىيئة التجريذ ب مؤىمة مؽإمكانات بذخية وجؾد
 .أخخى متخررة في شتى مجالات العمؾم وكحلػ التخررات الأخخي مؽ كميات ، عامة و عجيجة

 ( 02وتججر الأشارة ىشا انو عمى الأقل يؾجج عجد )( عزؾ ىيئة تجريذ )مجرس و أستاذ مداعج
بقدؼ الكيسياء والفيدياء عادوا مؽ الخارج بعج حرؾليؼ عمى الجكتؾراه فى مجال عمؾم السؾاد 

ىيئة والشانؾتكشؾلؾجى بالأضافة الى الأساتحة الحيؽ يجخون بحؾثيؼ فى ىحا السجال وكحلػ أعزاء 
 التجريذ بالأقدام فى الكميات الأخخى.

  يتؾافخ بقدسى الكيسياء والفيدياء والبيؾلؾجى معامل طلابية تحتؾى عمى أجيدة معمسية حجيثة تؼ
 تجييدىا أثشاء تأىيل الكمية لمحرؾل عمى الأعتساد مؽ الييئة القؾمية لمجؾدة و الأعتساد.

 ؾجى" يحتؾى عمى العجيج مؽ الأجيدة مثل:يؾجج بالكمية مخكد "عمؾم السؾاد والشانؾتكتؾل 

UV Spectrophotometer, Gas Chromatography (GC), 

Vibrating-Sample Magnetometer (VSM), Solar simulator, 

spectrofluorometer, Digital Viscometer, Microwave, Ball 

milling. 

التجارب الستقجمة وتشفيح تجارب مذخوع التخخج.كسا يؾجج بالسعسل  ىحه الأجيده الحجيثة تسكؽ الظلاب لاجخاء
 السخكدى بالكمية أجيدة الكياس التالية:

X-ray Diffraction (XRD), Fourier Transform Infrared 

Spectroscopy (FTIR), Scanning Electron Microscope 

(SEM), Transmission Electron Microscope (TEM), 

Thermogravimetry (TG) and Differential Thermal 

Analyzer (DTA), Specific surface area measurements.  

  َشاء يعهذ "عهىو انًىاد وانُاَىتكُىنىجً" بجايعت أسيىط نهذراساث انعهياإتست السؾافقة عمى 

. هذا انًعهذ سىف يجهش أيضا بالأجهشة انذذيخت فً يجال عهىو انًىاد وانبذىث

وانُاَىتكُىنىجً. ونذا فاٌ انبزَايج انًقتزح سىف يكىٌ يفيذ جذا نهذا انًعهذ ديج يكىٌ 

 نخزيجىا هذا انبزَايج فزصت كبيزة نلانتذاق بانًعهذ واحزاء َىاتج انبذج انعهًً. 

 تؾافخ السجرجات والفرؾل الجراسية مدودة بالؾسائل التعميسية الحجيثة.  

  تؾافخ السكتبات بالجامعة والكمية والأقدام والتى تحتؾى عمى احجث الكتب الستخررة ويتؼ
 .سشؾياً بأحجث الكتب في التخررات السختمفة تدويجىا
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  وشبكة الأنتخنت التى تسكؽ الظالب مؽ حخية البحث والتشقل تؾافخ معامل الحاسب الآلي وتظبيقاتو
 وما ليا مؽ دور ميؼ في التعمؼ واكتداب السيارات.ة بيؽ السخاجع العمسية والسرادر السختمف

 (1مادة )
يقبل البخنامج الظلاب الحاصميؽ عمى الثانؾية العامة شعبتى )العمـؾم والخياضـة( بذـخط الحرـؾل عمـى 

 الحج الأدنى لأى كمية عمؾم عمى مدتؾى جسيؾرية مرخ العخبية كسا يقبل البخنامج الظلاب الؾافجيؽ.
 (0مادة )

ـــؾم الســـؾاد   ـــؾم فـــى عم ـــؾم درجـــة بكـــالؾريؾس العم ـــة العم ـــب كمي ـــى طم ـــاءًا عم تســـشا جامعـــة أســـيؾط بش
 والشانؾتكشؾلؾجى طبقا لشغام الداعات السعتسجة. 

 (0مادة )
الجراسة فى البخنامج بالمغة الأنجميدية ويجؾز مع ذلػ تجريذ بعض السفخرات بالمغة العخبية بشاء عمى 

 ومؾافقة مجمذ الكمية والجامعة.تؾصية القدؼ العمسى السختص 
 (4مادة )

جامعـة  -نغام الداعات السعتسجة فـي إطـار الفرـل الجراسـي ىـؾ الشغـام الستبـع فـي كميـة العمـؾم   ( أ
 اسيؾط.

أو اجتيــازه بشجــاح عـــجد مــجة الجراســة بالكميــة أربعــة ســـشؾات عمــى مــجار ثسانيــة فرـــؾل دراســية  ( ب
 .ثة مدتؾياتالداعات السعتسجه اللازمة لمتخخج بحج أدنى ثلا 

 (5مادة )
العام الجراسي مقدؼ إلى فرميؽ دراسيؽ مجة كل مشيسا سبعة عذخ أسبؾعا ويجؾز بعـج مؾافقـة مجمـذ الكميـة 

 طخح فرل دراسي صيفي مجتو ثسانية اسابيع. 
 (6مادة )

 الفرل الجراسي مجتو سبعة عذخ أسبؾعا ويذسل :
 التدجيل خلال الأسبؾع الأول مؽ الجراسةفتخة الجارسة ومجتيا خسدة عذخ أسبؾعا عمي أن يتؼ  - أ

 فتخة الامتحانات الشيائية مجتيا أسبؾعان.    - ب
 (7مادة )

ســاعة معتســجة وفقــا لمخظــة الجراســية لمبخنــامج  106يســشا الظالــب درجــة بكــالؾريؾس العمــؾم إذا أنجــد عــجد 
 ( عمى الاقل. 0وبسعجل تخاكسى كمى )

 التدجيل:  (8مادة )
السجسؾعـات  -خظة التدجيل واجخاءاتيـا ) قـؾائؼ الظـلاب   والتدجيل بالكميةتزع وحجة القبؾل  -1

ــع الظــلاب عمــى الدــادة السخشــجيؽ الاكــاديسيؽ وتجييــد  –الجــجاول الجراســية  –الجراســية  تؾزي
البظاقـات الاجساليـة لســؾاد كـل طالـب ( عمــى أن تدـجل البيانـات الاكاديسيــة فـي سـجلات خاصــة 

 معتسجة.
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الاكاديسى بسداعجة وإرشاد الظلاب عمى كيفية التدجيل والاختيار السشاسب حدـب  يقؾم السخشج  -0
 حالة كل طالب أخحاً في الاعتبار الذعب العمسية لمظلاب في الثانؾية العامة

يسكــؽ لمظالــب ان يدــجل تدــجيلا مبكــخا قبــل بجايــة الفرــل الجراســى لمسقــخرات الجراســية لمفرــل  -0
 الجراسى التالى.

يخاعــى عشــج تدــجيل مقــخر مــا نجــاح الظالــب فــى الستظمــب الدــابق ان وجــج ، كســا يجــؾز لمجشــة  -4
 شئؾن التعميؼ والظلاب وبشاءً عمي اقتخاح الأقدام العمسية طخح مقخر أو أكثخ في غيخ مؾعجه. 

يجؾز لمظالب الحي لؼ يتسكؽ مؽ التدجيل لأسـباب قيخيـة أن يدـجل خـلال الاسـبؾع الثـانى بعـج  -5
 .ة عسيج الكميةمؾافق

 العبء الجراسي:( 9مادة )
   ســاعة  10 ســاعة معتســجة والحــج الأدنــى 18الحــج الأقرــى لمتدــجيل فــي الفرــل الجراســي

، الستسيـدمعتسجة ويسكؽ زيادة الحـج الاقرـى ثـلاث سـاعات معتسـجة عمـى الأكثـخ فقـط لمظالـب 
 .المجشو العميا لمبخنامجواعتساد  كسا يجؾز أن يقل عؽ الحج الادنى بسؾافقة عسيج الكمية

  عمــى الأقــل بعــج  0.667يجــؾز لمظالــب الستفــؾق الحاصــل عمــى تقــجيخ مستــاز بسعــجل تخاكســى
مـخات  4ساعة معتسجة فى الفرل الجراسى الؾاحج وبحج أقرـى  02السدتؾى الأول أن يدجل 

 طؾل فتخة الجراسة.

  ى لسجسـؾع درجـات % مـؽ الحـج الأقرـ62) 0لا يدسا لمظالـب الـحى لا يحقـق معـجل تخاكسـى
سـاعة معتسـجة فـى الفرـل الجراسـى الؾاحـج  10السقخرات التى درسيا( بالتدجيل فى أكثخ مؽ 

 ويخاقب أكاديسيا حتى يتجاوز ىحا السعجل.

 ( الإضافة والححف والاندحاب والتحؾيل:12مادة )
 الإضافة أو الححف: -0

يجؾز لمظالب بعج مؾافقة السخشج الأكاديسي أن يزيف أو يححف مقـخرا أو مقـخريؽ بحـج أقرـى حتـى  
 .(8)السادة بنياية الأسبؾع الثاني مؽ الفرل الجراسي وذلػ بسا لا يخل 

 الاندحاب: -4

مـؽ الجراسـة فـي الفرـل  الثـامؽالأسـبؾع يجؾز لمظالب أن يشدحب مؽ دراسة  أي مقـخر حتـى نيايـة  
الجراســـي وذلـــػ بسؾافقـــة السخشـــج الأكـــاديسي ويدـــجل السقـــخر فـــي ســـجل الظالـــب الأكـــاديسي ويخصـــج 
)مشدحب ( وتعخض حالات الاندحاب الاضظخارية بعج ىحه السؾاعيج بحج أقرى أسبؾعيؽ عمـى لجشـة 

   (8)السادة بخلال والظلاب لمشغخ في حالة الظالب ويكؾن قخارىا نافحا مع عجم الا شئؾن التعميؼ

 ( تأجيل الجراسة او الانقظاع عشيا :11مادة )
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يجؾز لمظالب أن يظمب تأجيل دراستو لسجة لا تديج عؽ أربعة فرؾل دراسية فقط  مشفرمة  -1
أو مترــمة خــلال مــجة دراســتو بالكميــة وان تقــجم طمبــات التأجيــل فــي مؾعــج أقرــاه نيايــة 
الأسبؾع الخابع مؽ الفرل الجراسي ويكؾن التأجيـل نافـحا بعـج أخـح رأي لجشـة شـئؾن التعمـيؼ 

ذ الكميـة وفـى حالـة طمـب التأجيـل لاكثـخ مـؽ أربعـة فرـؾل دراسـية والظلاب ومؾافقة مجمـ
 يخفع الامخ لسجمذ الجامعة.

إذا انقظع الظالب عؽ الجراسة بالكمية بحج أقرى فرميؽ دراسييؽ ولاسباب قيخية تؾافـق    -0
عمييــا لجشــة شــئؾن التعمــيؼ والظــلاب ومجمــذ الكميــة يتــاح لمظالــب فخصــة أخــخى لمتدــجيل 

الــب دراســتو فــي الفرــل الجراســي التــالي وتحتدــب مــجة الانقظــاع مــؽ فــخص ويدــتأنا الظ
فــي حالــة عــجم مؾافقــة المجشــة يمغــي قيــج الظالــب مــؽ الكميــة و التأجيــل الستاحــة لمظالــب ، 

 الظلاب نافحا بعج مؾافقة مجمذ الكمية. التعميؼ و ويكؾن قخار لجشة شئؾن 
 ( السؾاعبة )الستابعة( :10مادة )
السقخر تدجيل حزؾر الظلاب عشج بجء كل محاضخة نغخية أو جمدة عسمية  يتؾلى استاذ -1

في سجل معج لحلػ لكـل  مقـخر مـؽ قبـل شـئؾن الظـلاب ، ويدـمؼ ىـحا الدـجل فـي نيايـة 
 الفرل الجراسي إلى إدارة شئؾن الظلاب.

  % مؽ ساعات السقـخر  يقـؾم أسـتاذ السقـخر باخظـار12عشج تجاوز الظالب ندبة غياب  -0
 رئيذ القدؼ ثؼ وكيل الكمية لذئؾن التعميؼ والظلاب بتؾجيو الأنحار الأول لمظالب.

% مؽ ساعات السقـخر  يقـؾم أسـتاذ السقـخر باخظـار  02عشج تجاوز الظالب ندبة غياب  -0
رئــيذ القدــؼ ثــؼ وكيــل الكميــة لذــئؾن التعمــيؼ والظــلاب بتؾجيــو الأنــحار الثــاني والشيــائى 

 لمظالب.
% مــؽ مجســؾع ســاعات السقــخر يحــخم الظالــب مــؽ 05ز الظالــب ندــبة غيــاب عشــج تجــاو  -4

ويحدـب تقـجيخه  بقـخار مجمـذ الكميـة بعـج مؾافقـة مجمـذ القدـؼ دخؾل الامتحـان الشيـائي
 )محخوم( وتخظخ إدارة شئؾن الظلاب لأخظار  الظالب بقخار الحخمان.

مؽ دخؾل الامتحـان مشدـحبا يجؾز لمجشة شئؾن التعميؼ والظلاب اعتبار الظالب السحخوم  -5
 مؽ السقخر إذا تقجم بعحر يقبمو مجمذ الكمية.

 .في حالة طمب الظالب اضافة مقخر ججيج تحتدب السؾاعبة مؽ تاريخ الإضافة -6
 التقييؼ : (10مادة )

 يتؼ تقييؼ الظالب بشاءً عمى العشاصخ التالية:
 والبحؾث والخحلات العمسية والحقمية.الاختبارات القريخة الذفيية والتحخيخية والتظبيكية   -1
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اختبــار مشترــا الفرــل ويعقــج خــلال الفتــخة مــؽ الأســبؾع الدــادس الــى التاســع مــؽ الفرــل  -0
الجراسي وفي نفذ مؾاعيج السحاضخات ولسجة زمشية يحجدىا استاذ السقخر ولا تديج عؽ نرا 

 زمؽ الداعات الشغخية ليحا السقخر.
 الشيائى ويعقج فى آخخ جمدة عسمية.الاختبار العسمى    -0

الامتحــان التحخيــخى الشيــائي ويعقــج فــي الاســبؾعيؽ الاخيــخيؽ مــؽ الفرــل الجراســي وبسؾجــب  -4
ججول تعجة وحجة القبؾل والتدجيل ويقـخه عسيـج الكميـة ويجـؾز تعـجيل مؾعـج الاختبـار الشيـائي 

 بسؾافقة لجشة شئؾن التعميؼ والظلاب وعسيج الكمية.
السخرــص للامتحــان التحخيــخى  الشيــائى لكــل مقــخر  يدــاوي عــجد الدــاعات الشغخيــة الــدمؽ  -5

 السعتسجة بحج أقرى ثلاث ساعات.
إذا اشتسل السقخر عمى دراسة نغخية ودراسة عسمية فلابج أن يتزسؽ اختبار مشترـا الفرـل  -6

 والاختبار الشيائي امتحانات نغخية وعسمية .
وراق الإجابــات للاختبــارات الجوريــة واختبــارات مشترــا الفرــل يسكـؽ لمظالــب الاطــلاع عمــى  ا -7

والاختبارات الشيائية بعج ترحيحيا طبقا لمقؾاعج والزؾابط التي  يقخىا مجمـذ الكميـة ويؾافـق 
 عمييا مجمذ الجامعة.

مــؽ درجــة  %42فــي السقــخر ا اذا حرــل عمــي أقــل مــؽ  (F)ويعتبــخ الظالــب راســب لائحيــا  -8
 الامتحان التحخيخي الشيائي ميسا كانت درجاتو في العسمي أو أعسال الدشة والذفؾي 

% عمــى الأقــل مــؽ الجرجــة الكميــة 62الحــج الأدنــى لمشجــاح فــى السقــخر حرــؾل الظالــب عمــى  -9
 لمسقخرات.

 ( تؾزيع الجرجات :14مادة )
 . )عجد الداعات السعتسجة لمسقخر xنقاط التقجيخ    =درجة ) نقاط السقخر  122يخرص لكل مقخر      

 عمى الشحؾ التالى : السقخر  وتؾزع درجات
 عسميا اً التى لا تتزسؽ جدء الشغخية السقخرات (1)
ـــات 12 -أ ـــارات الجوريـــة القرـــيخة  والؾاجب % مـــؽ درجـــات السقـــخر لاعســـال الفرـــل الجراســـى ) الاختب

 والخحلات الحقمية(.
 السقخر للاختبار الذفيي.% مؽ درجات 12 -ب
 % مؽ درجات السقخر لاختبار مشترا الفرل الجراسى.02 -ج
% مـــؽ درجـــات السقـــخر لاختبـــار نيايـــة الفرـــل الجراســـى عمـــى أن يغظـــى ىـــحا الاختبـــار معغـــؼ 52 -د

 محتؾيات السقخر.
 
 التى تتزسؽ  جدءا عسميا الشغخية السقخرات (0)
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ـــال الفرـــل 12 -أ ـــؽ درجـــات السقـــخر لاعس ـــات  % م ـــة القرـــيخة والؾاجب ـــارات الجوري الجراســـى ) الاختب
 والخحلات الحقمية(.

 % مؽ درجات السقخر لاختبار مشترا الفرل الجراسى.12 -ب
 % مؽ درجات السقخر لاختبارات العسمي الشيائي.02 -ج
 % مؽ درجات السقخر لاختبار الذفيي.12 -د

ياية الفرل الجراسى عمى أن يغظى ىـحا الاختبـار  % مؽ درجات السقخر للاختبار التحخيخى في ن52 -ه
 معغؼ محتؾيات السقخر الشغخى.

  
 مذخوع التخخج( 0)

 % مؽ درجات السقخر للانذظة السختمفة التى يقؾم بيا الظالب خلال دراستو لمسقخر.52 -أ          
 % مؽ درجات السقخر لجمدة السشاقذة.52 -ب         

 
 الخقسية والخمدية لمجرجات والتقجيخات :( الجلائل 15مادة )
 تقجر الجرجات التى يحرل عمييا الظالب فى كل مقخر دراسى عمى الشحؾ التالى: (1)

 
 

 انذرجت عذد انُقاط انزيش انتقذيز

 يًتاس

 

A 4.000  ٍ099 <– 09 ي% 

- A  3.667  ٍ09>  -  58 ي% 

 جيذجذا  
B+ 3.333  ٍ58>  - 59  ي% 

B 3.000  ٍ59>  - 58 ي% 

 جيذ

 

B  % 58>  - 59 يٍ  2.667  -

C+ 2.333  ٍ59>   – 58 ي  % 

 % 58>  - 59 يٍ  D 2.000 يقبىل

 % 59>  - 9يٍ  F 9.999 راسب

 % 59>  - 9يٍ  P 9.999 يؤجم

 % 59>  - 9يٍ  IC 9.999 غيز يكتًم

 % 59>  - 9يٍ  DN 9.999 يذزوو

 % 59>  - 9يٍ  W 9.999 يُسذب

 % 59>  - 9يٍ  .…… AuP دضىرَاجخ 

 % 59>  - 9يٍ  .…… AuF راسب دضىر
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( عشج حداب معجلات الظالب تحتدب الكدؾر العذخية لرالا الظالب فتزـاف كـخقسيؽ عذـخييؽ فقـط 0)
صـالا الظالـب عشـج التخـخج )مـع التأكيـج عمـي  وتقخب جبخيا الى اقخب رقـؼ عذـخى واحـج اذا كـان ذلـػ فـى

 .عجم انظباق ىحا التقخيب لخفع معجلات الشجاح مؽ التقجيخ الأقل إلي التقجيخ الأعمي(

(  عشج قبؾل العحر عؽ عجم دخؾل الامتحان الشيائى لسقخر ما بسؾافقة مجمذ الكميـة يحتدـب السقـخر 0)
ظ بجرجــة أعســال الدــشة ويــؤدي الظالــب الاختبــار ( مــع الاحتفــا Iغيــخ مكتســل ويؾضــع لمظالــب تقــجيخ ) 

% عمي الأقـل مـؽ درجـات 62الشيائي فقط في بجاية الفرل الجراسي التالي بذخط أن يكؾن حاصلا عمي 
الأعسال الفرمية وألا يكؾن قج تؼ حخمانو مؽ دخؾل الامتحان الشيائي ثؼ يؾضع لو التقجيخ الشيـائي بشـاءً 

الامتحان الشيائي ، وفي حالة عجم دخؾل الظالب الامتحـان فـي خـلال عمى مجسؾع درجات أعسال الدشة و 
 (Fالذيخ الأول مؽ الفرل الجراسي التالي يعتبخ راسب بتقجيخ )

( السقخرات ذات الظبيعة الخاصة التى تدتمدم فتخة زمشية اطؾل مؽ فرل دراسـى واحـج تؤجـل تقـجيخاتيا 4)
الحى سجمت فيو ويخصـج فـى سـجل الظالـب )مدـتسخ(  لاتتجاوز فرل دراسي تالي   لمفرل الجراسى لسجة

 . ، وعشج اجتياز السقخر تعظى لمظالب الجرجة السدتحقة
( الظالب الحى يخسب فى أى مقخر اجبارى عميو إعادة دراسة ذلػ السقـخر والامتحـان فيـو وفـي حالـة 5) 

ــػ السقــخر أو اختيــار مقــخر آخــخ بــ ــارى فعميــو إعــادة دراســة ذل ــو لاســتكسال رســؾبو فــى مقــخر إختي جيل ل
 متظمبات التخخج.

ــتؼ حدــاب السعــجل الفرــمى 6) وىــؾ متؾســط Grade Point Average (GPA)(  ي
 مايحرل عمية الظالب مؽ نقاط فى الفرل الجراسى الؾاحج ويحدب لاقخب رقسيؽ عذخييؽ كسا يمى:

  
    =  (GPA)السعجل الفرمى

                                
: وىؾ  Cumulative Grade Point Average (CGPA)( السعجل التخاكسى 7)

 متؾسط مايحرل عميو الظالب مؽ نقاط خلال الفتخة الجراسية كميا ويحدب كسا يمى: 
                     

 

                                
 سـاعة معتسـجة ويقيـج فـى السدـتؾى  02الثـانى اذا اجتـاز مـا لا يقـل عـؽ  يعتبخ الظالب فى السدتؾى  (8)

الخابـع اذا اجتـاز مـا لا يقـل عـؽ سـاعة معتسـجة ويقيـج فـى السدـتؾى  64الثالث اذا اجتـاز مـا لا يقـل عـؽ 
 ساعة معتسجة. 100
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ط ( عمـى الاقـل أي مقبـؾل مذـخو 1الحج الادنى لمشجاح فى السقخر ىؾ حرؾل الظالـب عمـى معـجل )( 9) 
وإذا تكخر رسؾب الظالب في مقخر ما يكتفي باحتداب الخسؾب مخة واحجة في معجلو التخاكسي مع تدجيل 

 يحا السقخر في سجمو الأكاديسي .لمتحان الاسخات التى أدي فييا العجد 
 ( عمى الاقل.0( الحج الادنى لمتخخج ىؾ حرؾل الظالب عمى معجل تخاكسى)12)
( يحدب لـو تقـجيخ كامـل بحـج 0( الظالب الحى لؼ يحقق عشج إتسامو متظمبات التخخج معجلًا تخاكسياً )11)

أو أكثـخ أو  +Cساعة معتسجة عمى السقخرات التى سبق لو أعادتيا وحرل فييـا عمـى تقـجيخ  18أقرى 
معتســجة ســاعة  18أو أقــل أمــا مــا زاد عــؽ  Cيعيــج عــجدا  مــؽ السقــخرات التــى حرــل فييــا عمــى تقــجيخ 

فيحدب لو متؾسط التقجيخيؽ بحيث يدتظيع بؾاسظتيا رفع معجلو التخاكسى إلى السدتؾى الحى يدـسا لـو 
 .(0بالتخخج وفى جسيع الاحؾال لايجب أن يديج السعجل بأى حال مؽ الاحؾال عؽ )

)مـا ( تسشا مختبة الذخف لمظالب الـحى يشيـي دراسـتو بالكميـة فـي غزـؾن السـجة الاعتياديـة لمتخـخج 10)
( فــأكثخ فــى كــل فرــل  0فرــؾل دراســية اعتياديــة( والــحي يحرــل عمــى معــجل تخاكســى  ) 9إلــي  7بــيؽ 

 دراسى بذخط الا يكؾن قج رسب فى اى مقخر دراسى خلال تدجيمو فى الكمية او الكمية السحؾل مشيا.
 (16مادة )      

أسابيع فى شخكات أو مرـانع  6ساعة معتسجة تجريبات تظبيكية لسجة  96يؤدى طلاب البخنامج بعج اجتيازىؼ 
 يجاد مؾقع خارجيا.إأو ىيئات ذات صمة بالبخنامج أو بالكمية اذا تعحر 

 (17مادة )      
 نص فى ىحه اللائحة.يخجع للائحة التشفيحية لقانؾن تشغيؼ الجامعات ولائحة كمية العمؾم فيسا لؼ يخد فيو 
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 Study Plan 
 

The Program of Materials Science offers a specialization technologists materials science 

leading to a B.Sc. in materials science. Students must complete 136 credit hours successfully.  

 

The Graduation Requirements 

The minimum total credit hours required for the conferring of the Bachelor’s degree are 136 

hrs. A detailed distribution of the minimum credit hours required is shown below: 
 

Classifications 
Credit hours 

Compulsory Elective Total 

University requirements 4 4 8 

Faculty requirements 28 - 28 

Department requirements 66 34 100 

Total 98 38 136 

 

b. University requirements: 8 credit hours  
 

I.1. Compulsory courses: 4 credit hours 
 

 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQU

ISITE 

Lecture Practical 

UR015 English language 2 2 - - 

UR  024 Academic English for science students  2 2 - - 

UR050 Human rights 2 0 - - 

Total   4 4    

I.2. Elective courses: 4 credit hours 
 

At least four credit hours (4 cr. Hrs) from the following list of the elective courses 

 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQU

ISITE 

Lecture Practical 

UR 021 Accounting and finance 2 2 - - 

UR 022 Teams and work groups 2 2 - - 

UR  023 History of science and technology 2 2 - - 

UR020 Quality assurance 2 2 - - 

UR 025 Communication skills 2 2 - - 

UR  026 Management of energy resources 2 2 - - 
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II. Faculty requirements: 28 credit hours  
 
 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQUI

SITE 

Lecture Practical 

Chem 100 General chemistry I 3 2 3 - 

Chem 105 General chemistry II 3 2 3 Chem 100 

Math 100 Mathematics I 3 2 2 - 

Math 105 Mathematics II 3 2 2 Math 100 

Phy 100 Physics I 3 2 3 - 

Phy 105 Physics II 3 2 3 Phy 100 

Bot 100 Botany 3 2 3 - 

MathC 100 Computer  2 1 3 - 

Z100 Zoology 2 1 3  

 Total 28    
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 III. Department requirements: 101 Cr. Hrs. 
 

III.1. Compulsory Courses (66 credit hours)   
 

 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQUIS

ITE 

Lecture Practical 

Chem 201 Organic chemistry  3 2 3 Chem 100 

Chem 202 Thermodynamics& kinetics 3 2 3 Chem 105 

Phy 201 Introduction to material science 2 2 - Phy 105 

Chem 203 Inorganic chemistry 3 3 - Chem 105 

Chem 204 Analytical chemistry  2 1 3 Chem 105 

Phy 202 Materials science 2 2 - Phy 105 

Chem 205 Surface and colloidal technology 2 2 - Chem 105 

Chem 206 Introduction to nano and biomaterials 2 2 - Phy 201 

Phy 301 Solid state physics 2 2 - Phy 202 

Chem 301 Instrumental Analysis 3 2 3 Chem 203 

Chem 302 
Structural and chemical properties of 

materials 
2 2 - Chem 205 

Eng 301 
Thermo-mechanical treatments of 

materials 
3 2 3 Phy 301 

Phy 302 
Electrical, optical, magnetic materials and 

devices 
3 2 3 Phy 202 

Phy 303 
Preparation and characterization of 

nanomaterial  
3 2 3 Chem 206 

Chem 303 Electrochemistry& Corrosion 2 2 - Chem 105 

Chem 304 Basics of Nanotechnology 2 2 - Chem 202 

Chem 305 Nanocatalysis 2 2 - Phy 301 

Chem 306 Introduction to polymer technology  2 2 - Chem 201 

Chem 401 Applied polymer processing  3 2 3 Chem 201 

Chem 402 Cosmetic technology  3 2 3 Chem 305 

Chem 403 Graduation project 2 - 6  

Chem 404 Graduation project (Chem 403 Continue) 2 - 6  

Phy 401 Coating technology and its application 3 2 3 Chem 303 

Eng 402 Biomedical nanotechnology 3 2 3 Eng 301 

Chem 405 Applied nanomaterials 3 2 3 Chem 205 

Chem 406 Quantum& Computational chemistry  2 2 - Math 201 
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Phy 402 Nanoelectronics 2 2 - Phy 302 

Total  66    
 

 

 

III.2. Elective courses:  
(a) At least 28 credit hours form the following list: 

 

 

 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQU

ISITE 

Lecture Practical 

Math 201 Mathematics for materials science 2 1 3 MathC 100 

Eng 201 Properties of materials  3 2 3 Phy 203 

Chem 207 Structure and properties of fibrous materials 2 2 -  

Chem 208 Nuclear& Radiation  3 2 3 Chem 101 

Phy 203 Principles of engineering materials 2 2 - - 

Eng 202 Metal forming theory and practice 2 2 - Phy 105 

Eng 204 Adhesives technology 2 2 -  

Chem 307 
Phase equilibria and reaction of metal 

oxides.  
3 2 3 Phy 201 

Chem 308 
Physical metallurgy and processing of 

materials 
2 2 - Chem 306 

Chem 309 Fibre technology  2 2 - - 

Chem 310 Materials and environmental effects  2 2 -  

Chem 311 Green chemistry  2 2 -  

Chem 312 Scientific reports  2 2 -  

Eng 302 Glass and ceramics 2 2 - Chem 204 

Eng 303 Composite materials science & technology 2 2 - Chem 206 

Phy 303 Amorphous solids and supper conductors  2 2 - Chem 204 

Phy 304 Basic electronics and instrumentations  2 2 2  

Chem 407 Zeolites and their industrial applications 3 2 3 Chem 304 

Chem 408 Carbon nanotubes  2 2 -  

Chem 409 Pollution control  2 2 -  

Chem 410 Powder technology 2 2 -  

Chem 411 Photochemistry& photocatalysis 2 2 - Chem 313 

Chem 412 Environmental Chemistry  2 2 -  

Dent 400 Biomedical materials 2 2 - Chem 201 
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Total   42    

 

(b)  Free elective courses (13 credit hours)  
At least 6 credit hours form the following list: 

 
 

COURSE 

CODE 
COURSE TITLE 

C
R

E
D

IT
 

H
O

U
R

S
 DETAILED 

DISTRIBUTION OF 

CREDIT HOURS 
PREREQUIS

ITE 

Lecture Practical 

Pharm 401 Nano-biotechnology in health care  2 2 -  

Pharm 402 Pharmaceutical chemistry  2 2 -  

Pharm 403 Nanoparticles in drug delivery 2 2 - Phy 401 

Bot 401 Biotechnology product and equipment  3 2 3 Chem 403 

Eng 401 Materials science manufacturing  2 2 - Phy 203 

Eng 403 
Design of industrial waste treatment 

systems 
2 2 -  

Phy 403  
Nanotechnology in Energy Conversion 

and Storages 
2 2 -  

Total  13    
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Course Contents 
 

 

UR 015 English language 

 

Characteristics of technical English language, revision of grammar, rules of style and features of the 

sentence, common mistakes in writing the technical English sentence, building-up paragraphs, kinds 

of paragraphs, explaining the main idea in a text, developing skills of communication through 

reading and analyzing extracts of technical writing in the various branches of chemistry and 

engineering. 

 

UR 020 Quality assurance 

 

In this course, students examine the practice standards in relation to various fields pertaining to 

construction and environmental law, supervision and management, students learn to identify the 

requirements for various standards, relate how quality assurance practices are integral to codes and 

standards interpretation, understand international competition opportunities, and assess quality 

assurance requirements for implementation. 

 

UR 050 Human rights 

 

Basic concepts about human rights, what is the human rights, importance of human rights study, 

human rights and peoples rights, human rights initiation and resources, evolution and initiation 

resources, national resources, international resources, types of human rights and their constrains 

rights, civilian and politician rights, economical and social rights, human rights in Islamic laws and 

other laws constrains, constrains under ordinary circumstances, constrains and expectation 

circumstances, mechanisms of human rights protection, organizational mechanisms, legislative 

mechanisms at national and international levels, applied aspects of human rights in science and 

research fields, local and global human rights case studies. 

 

UR 021 Accounting and finance 

 

Account and the formula of debit and credit, entry and posting, trial balance and adjustment, 

financial statement, balance sheet, sales, journal, a statement of basic accounting theory, cash, 

accounting control and administrative control, bank reconciliation, short-term investment, 

inventory. 

 

UR 022 Teams and work groups 

 

Teams as a concept, types of teams and their functions, team building, team effectiveness, team 

measurements. 

 

UR 023 History of science and technology 

 

Definition of arts, sciences and engineering technology, cultures development and its relation to 

natural and human sciences and society, history of technology and engineering, historical 

interrelation between science and technology, relations between the engineering and environmental 

development socially, economically and civilization. 
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UR 024 Academic English for science students 

 

English language skills, science concepts and IT skills are integrated through a project-based 

approach. The aims are: to motivate students to use their English, to build confidence in using 

English in written and spoken forms, to highlight problem areas, to point to sources of information, 

to recommend improvement using English language skills rather than mastery of a corpus of rules. 

 

Chem 100 General chemistry (I) 

 

Introduction to atomic theory, chemical formula, chemical equations, electronic structure of atoms, 

properties of atoms, ionic bonds, covalent bonds, molecular geometry, molecular orbitals. 

Conducting laboratory experiments related to the above topics. 

 

Chem 105 General chemistry (II) 

 

(A) Gases, liquids, solids, solutions, reactions in aqueous solution, chemical kinetics, chemical 

equilibrium, theories of acids & bases, elements of chemical thermodynamics, electrochemistry.  

(B) Introduction on Organic Chemistry-Bonding in Organic compounds-Hybridization in Carbon 

Compounds-Physical properties of Organic Compounds-Nomenclature, Synthesis and Chemical 

Reactions of alkanes, alkenes and alkynes.    

Conducting laboratory experiments related to the above topics. 

 

Z 100 Zeology  

 

Introduction, Reproduction, Development, Support, Protection, Movement, Evolution, 

Classification, Protista, Homeostasis, Internal Fluids, Scientific Method, Phylum Porifera, Phylum 

Cnidaria, Digestion, Nutrition, Phylum Platyhelminthes, Nervous Coordination, Pseudocoelomates, 

Pseudocoelomates/Sense Organs, Chemical Coordination,  Immunity,  Phylum Mollusca,  

Behavior, Phylum Annelida, Phylum Arthropoda, Distribution, Ecology.  

 

UR 025 Communication skills 

 

Basic principles of communication theory, theory and practice of speech communication, 

preparation, presentation, communication interaction, and evaluation of different speech situations 

and negotiations, aspects in intercultural communication, English communication skills applied in 

the situations of introduction, clarifying meaning, job preferences, hotel check-in, office routines, 

making appointments, recent experiences, locations, directions, describing processes, complaints, 

giving advice, asking for permission, future plans. 

 

Math 100 Mathematics I  

Calculus: Functions of one variable – Limits and Continuity – Derivatives – Applications of 

Differentiation – Taylor and McLauren series, Indefinite and definite integrals.  

Algebra: Mathematical induction – series – Partial fractions – Matrices and systems of linear 

equations – Approximate solutions of non-linear equations. 

 

Math 105 Mathematics II  

Calculus: Techniques of integration – Definite integrals and their properties– improper integral – 

numerical integration – Applications of definite integrals. 

Geometry: Coordinate systems in the plane – Straight lines and circles in general forms – Conic 

sections – Geometric transformations in the plane – Coordinate systems in the space - The plane 

and the straight lines in the space and surfaces of revolution of second order. 
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Phy 100 Physics I 

Physical quantities – Units and dimensional analysis – Vectors – The laws of motion in one- and 

two- dimensions and its applications – Newtown’s second Law of motion and its applications. 

Work and energy – Heat and heat conduction – The kinetic theory of gases – Specific heat of gases 

– First law of thermodynamics. 

Experiments related to the above topics. 

 

Phy 105 Physics II 

The nature and propagation of light – Reflection and refraction at plane surface – Lenses & Mirrors, 

Eye’s structure and camera – Microscopes and Telescopes – Coulomb law and electrostatic fields – 

Electrostatic potential- Capacitance and dielectrics- Electric current, DC circuits and Krichhoff’s 

Rules-Magnetic field and magnetic force – Electromagnetic induction.  

12 Experiments related to the above topics. 

 

UR 026 Management of energy resources 

 

Energy resources and their distribution, solar thermal energy systems, biomass energy conversion 

systems, biogas production systems, nuclear energy systems, wind energy systems, conventional 

thermal power plants, economics of power plants, heat recovery systems, management of different 

energy resources. 

 

MathC 100 Computer  

 

Fundamentals of programming and computer languages – Algorithms and Flowcharts – Elements of 

Language under case – Basic Instructions in Language under case – Control Instructions – Arrays 

and dimension statement – Subprograms – Some applications. 

Conducting laboratory experiments related to the above topics. 

 

Bot 100 Botany 

 

Biology as a science. Cell structure, cycle and mitosis, general reproduction and meiosis, mendelian 

genetics, development, evolution, phylogenetic relationships, bacteria, viruses, fungi, plants, lower 

animals, coelomates. Ecology.  

Conducting laboratory experiments related to the above topics. 

 

Chem 201 Organic Chemistry 

 

Introduction isomerism, optical and geometrical isomerism, diffunctional organic compounds 

(diolefines, diketones, dicarboxylic acids), chemistry of aromatic compounds (aromaticity, 

chemistry of benzene and its derivatives) organic reaction mechanism (Types of organic reactions, 

addition elimination, nucleophilic, substitution reactions chemistry of free radicals and conceted 

reactions. Alcohol, aldehydes, nitrites, ketones, carboxylic acids, amides.  

Conducting laboratory experiments related to the above topics. 

 

 Chem 202 Thermodynamics& Kinetics 

 

Thermodynamics concepts, states, properties, systems, control volume, processes, cycles, units, 

tables of properties, work and heat, first law, internal energy and enthalpy, conservation of mass, 

steady–state and uniform state processes, second law, heat engines and refrigerators, reversible 
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processes, Carnot cycle, entropy, Clausius inequality, principle of the increase of entropy, 

efficiencies, irreversibility and availability, Helmholtz and Gibbs functions, vapor, air power and 

refrigeration cycles, mixtures of gas and vapor, psychrometry, combustion, enthalpy of formation, 

heat of reaction, compressible flow. Measurement of specific heat ratio, heat pump, bomb 

calorimeter, conversion of work to heat, single stage air compressor, air cooler, Marcet boiler, flash 

and fire points. Introduction to reaction kinetics, Complex reactions and mechanisms, Steady-state 

and equilibrium approximations, Chain reactions, Temperature dependence, Ea, catalysis, Enzyme 

catalysis, Autocatalysis and oscillators. 

Conducting laboratory experiments related to the above topics. 

 

Chem 203 Inorganic chemistry 

  

1. Chemistry of the main groups (S, P-block elements) - general properties of the main group 

elements of the first to the seven. 

2. Introduction to transition elements – general properties of some metals of the first transition 

series.  

3. Coordination compounds: application of coordination compounds – nomenclature – preparation – 

isomerism – stability – oxidation state.  

Organometallics: Historical development, classification and nomenclature, bond energies and 

stability. Transition metal alkyls and aryls- types routes of synthesis, stability, and decomposition 

pathways, Nucleophilic and electronic cleavage of metal-carbon sigma bonded compounds. Alkane 

activation. Transition metal to carbon multiple-bonded compounds-carbonyls, nitrosyls, metal-

alkene, metal cyclopentadiene, metal-arene complexes.  

 

Chem 204 Analytical Chemistry 
 

Qualitative Inorganic analysis: I, II, III and IV cation groups, anions, buffers, and complex ions. 

Quantitative Inorganic analysis: sampling, sample treatment accuracy and precision, gravimetric 

analysis, titrimetric analysis, analytical and volumetric instruments, techniques and reagents, 

Conducting Laboratory experiments related to the above topics. 

 

Chem 205 Surfaces and colloidal technology 

 

Surface chemistry: goal, definition of’ a surface and definition of porosity, SI3Pl’ theory and its 

extensions, characterization and measurement of porosity, characterization methods for solid 

surface, spectroscopy. Photo-electronic spectroscopy. Thermo-gravimetric analysis, adsorption 

methods, diffraction methods, basic groups of porous materials and their applications. 

Colloids: preparation, properties, and the constitution of sols: the electrical double layer. Electro- 

kinetic and electrochemical properties of sols, the stability of hydrophobic and hydrophilic sols. 

Gelatinous precipitates and jellies of organic and inorganic substances, emulsions: preparation, 

properties and stability, foams: formation and stability. Fanis prevention and destruction, 

applications of colloidal solutions. 

 

Chem 206 Introduction to nano and biomaterials  

 

Nanomaterials, Nanostructures Fabricated by physical technique, Concepts of Biomaterials, 

Metallic and Ceramic Biomaterials, Polymeric Biomaterials 

 

Chem 207 Structure and properties of fibrous materials 

 

Structure and mechanical properties of short fiber reinforced polymers and paper. The relevant 

structural variables will include fiber parameters such as: length, strength and modulus, and 
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composite/sheet parameters such as fiber dispersion and orientation. Analytical and numerical 

methods of describing the structure will be dealt with in detail. The discussion of the properties will 

begin with the classical shear lag model of Cox and will involve calculation of modulus, tensile 

strength, and fracture toughness. A roughly equal proportion of time will be spent on examples 

dealing with paper and short fiber reinforced polymers, although most of the underlying theory is 

valid for both types of materials. 

 

Chem 208 Nuclear& Radiation 

 

Nuclear radiation, microscopic flux and microscopic cross-section, attenuation of radiation fission, 

elastic collision slowing down infinite multiplication constant: Fuel and breeder materials 

manufacture and properties: Structural materials: Radiation damage in fuel elements: Structural 

ccolant and control rod materials: nuclear power; present and future states.  

Conducting laboratory experiments related to the above topics. 

 

Eng 201 Properties of materials 

 

Elastic behavior, plastic behavior, single crystals, critical resolved shear stress, macroscopic yield, 

mechanical twinning, ductility, mechanical properties in tension, compression, work hardening, 

effects of temperature and rate of deformation, fatigue, creep, hardness, fracture. Deformation 

mechanism maps. 

Conducting laboratory experiments related to the above topics. 

 

Eng 202 Metal forming theory and practice 

 

Introduction to metal forming processes: Metal forming system, processes, working limits Stress 

and Strain, Macroscopic Plasticity and Yield Criteria, Hardening, Plastic instability, Strain Rate & 

Temperature, Ideal Work (Uniform Energy) Method, Slab Analysis (Force Balance Method), Upper 

Bound Analysis, Slip-Line Field Theory, Numerical Methods: FDM and FEM, Deformation Zone 

Geometry and failure prevention, Formability, Formability of Sheet Metal and Plastic Anisotropy, 

Stamping of Sheet Metal: Blanking, piercing, bending and springback, and Stamping of Sheet 

Metal: Cupping, Redrawing and Ironing. Conducting laboratory experiments related to the above 

topics. 

 

Eng 203 Adhesives technology 

 

The objective of the course is to provide a thorough grounding in the technology of adhesive 

bonding. The course starts with a review of the science of adhesion and adhesives and moves on to 

consider pre-treatment, different adhesive types and the design of bonded joints. Testing, durability 

and quality assurance are discussed and case studies in automobile, packaging and microelectronics 

presented. Theory and application of epoxy resins with various curing agents, fillers, catalysts and 

reinforcing material, for use with other composite materials to make products for aerospace, 

electronics and electrical applications. 

 

Phy 201 Introduction to material science 

 

Atomic bonding crystallography, defects, Diffusion, Mechanical properties, strengthening 

mechanisms, Failure of materials and engineering components, Phase diagrams, Microstructural 

and nanostructural design of materials, Heat treatment processes for metallic alloys, Polymers and 

polymer processing, Composites and composite processing, Ceramics and ceramic processing, 

Electrical properties, Semiconductor device processing and thin films. 
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Phy 202 Materials science 

 

Nature and spectrum adsorption, detection, scattering by atoms, diffraction by crystal, instruments 

(monochromators, cameras) diffraction methods. Ultrasonic. Crystal structure: fundamentals of 

structural crystallography, crystal systems, symmetry elements, lattice directions and planes, 

symmetry classes and point groups, matrix operators for symmetry elements, projections: spherical, 

orthographic, and stereographic. Applications. 

 

Phy 203 Principles of engineering materials  

 

Atomic bonding, crystallography, defects, Diffusion, Mechanical properties, strengthening 

mechanisms, Failure of materials and engineering components, Phase diagrams, Microstructural 

design of materials, Polymers, Corrosion, Electrical, magnetic, optical properties, Case studies. 

 

Math 201 Mathematics for materials science 

 

Integration as antiderivative – Methods of integration (integration by parts, substitution, partial 

functions, power of trigonometric and hyperbolic functions, reduction formulas) – Definite integrals 

(properties, Reimann lower and upper sums – fundamental theorem of integral calculus, improper 

integrals) – Applications (areas, volume of revolution, surface area) – Approximations (trapezoidal 

and Simpson) Introduction to simple first order differential equations. 

Vector algebra (representation of vectors in space, vector product) – polar, cylindrical, and spherical 

coordinates – methods of representing vectors in space – General form of the second order equation 

representing conic sections (properties of conic sections, parabola, ellipse, hyperbola) – Translation 

and rotation of coordinate axes – Equations of the two lines – spheres – surface of revolution – Line 

and plane in space. 

Conducting laboratory experiments related to the above topics. 

 

Chem 301 Instrumental Analysis  
 

Electrochemical Techniques: Potentiometric titrations, dc Polarography, Differential Pulse 

Polarography, Cyclic Voltammetry, Stripping Voltammetry. Spectroscopic Techniques: 

Quantitative UV Vis Determinations, Reaction Kinetics, JR Spectroscopy, Raman Spectroscopy. 

Other Techniques: Diffractometry, Jon Exchange Chromatography, HPLC, Conducting Laboratory. 

Conducting laboratory experiments related to the above topics. 

 

Chem 302 Structural and chemical properties of materials 

 

X-ray production and properties, Crystallography and Diffraction, Safety and operation of x-ray 

equipment and x-ray adsorption, Diffraction -Reciprocal Space, Diffraction from bone and 

refractory metals, Ewald sphere construction, Structure factor, Diffraction Intensity, Electron 

Diffraction , Transmission Electron Diffraction, Surface Diffraction and Film growth, Orientation 

and quality of crystals (RHEED), Diffraction from real crystals, Electron Microscopy and image 

contrast, TED/TEM of polycrystalline film, Fourier Transform methods and diffraction, Scanning 

electron microscopy, Orientation imaging and Biological imaging in the environmental SEM, 

Neutron Diffraction, General Concepts of Spectroscopy, Non-radiative spectroscopy: Auger 

Electron Spectroscopy (AES), X-ray Photoelectron Spectroscopy (XPS). 

Conducting laboratory experiments related to the above topics. 
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Chem 303 Electrochemistry& Corrosion  

 

Liquid electrolyte solutions, Solid electrolytes, Electrode potentials for metals and alloys, 

Polaizable and non-polarizabel electrodes, Electric double layer, Electrodeposition of metals from 

aqueous and non-aqueous solutions, Oxides and semiconductors, Photoelectrochemistry of 

semiconductors, Electrochemical deposition and properties of conducting polymers, 

Nanoelectrochemistry, Corrosion and corrosion protection. 

 

Chem 304 Basics of nanotechnology  

 

Introduction to nanotechnology basics, definition. History of nanotechnology. Nanotechnology in 

relation to other branches of science. Structure of solids crystalline and non-crystalline. Types of 

common materials and advanced materials inorganic, organic, biologic. Types of nanomaterials 

depending upon their properties electronic, semiconductors, superconductors, super ionic, magnetic, 

optic, opto-electronic, spintronics, lasers, photonics, ceramics, bio ceramics, biomedical, biosensors, 

bio imagers, photocatalysts, quantum dots. 

Basic properties of materials and the instrumentation used to study these properties. Size effect of 

materials on properties. Quantization effect on the properties of materials with examples. 

Nanocomposites and their applications in modern technology. Nanotubes carbon nanotubes and 

other nanotubes. Nanomaterials natural and synthetic. Nanocomposites and Nanohybrid materials. 

Nanomaterial’s synthesis techniques nanoengineering of materials. Bottom up and Top-down 

routes. Solution, Melt and Gas Processing of nanomaterials. Nature inspired processes. 

 

Chem 305 Nanocatalysis 

 

Introduction – nanomaterials in catalysis – metals – recent progress – nanostructured adsorbant – 

controlled pore size materials – synthesis of nanocatalysts using different methods – 

characterization of nanocatalysts by different techniques – application of nanocatalysts for 

homogeneous and heterogeneous reactions.  

 

Chem 306 Introduction to polymer technology  

 

 
 

Chem 307 Phase equilibria and reaction of metal oxides 

 

Phase rule. Application of phase rule for one component system, two component systems, three-

component system. Oxide systems Two oxides Monovalent oxide plus other oxides Divalent oxide 

plus other oxides Trivalent oxide plus other oxides Tetravalent oxide plus other oxides Pentavalent 

oxide plus other oxides Three Oxides Monovalent oxide plus other oxides Divalent oxide plus other 

oxides Trivalent oxide plus other oxides Tetraval oxide plus other oxides.  

Conducting laboratory experiments related to the above topics. 

Emphasis on the nature and types of polymers and methods for studying them. Surveys chemical 

structures and methods of synthesis and develops the physics of the special properties of polymers 

(e.g., rubber elasticity, tacticity, glass transitions, crystallization, dielectric and mechanical relaxation, 

and permselectivity). Discusses morphology of polymer systems and its influence on properties. 

Topics covered include polymerization reactions, characterization of polymers, and structure and 

properties of semi-crystalline and amorphous polymeric materials. Structure of polymers, elastic 

behavior, finite strain elasticity, visco-elastic behavior of polymers, time-temperature superposition, 

free volume theory, relaxation processes, nonlinear and anisotropic behavior, yielding and fracture.  
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Chem 308 Physical metallurgy and processing of materials  

 

Reinforces fundamental concepts, introduces advance topics, and develops literacy in the major 

alloys of transition elements. Emphasizes microstructural evolution by composition and 

thermomechanical process control. Topics include phase diagrams, transformation kinetics, 

martensitic transformation, precipitation, diffusion, recrystallization, and solidification. Considers 

both experimental and model-simulation approaches. Crystallography, X-ray diffraction, defects, 

diffusion, metallography, phase transformation, heat treatment, plastic deformation, creep, fatigue 

and fracture, minerals processing. 

 

Chem 309 Fibre technology  

 

1. Structure and Properties of Fibres: Fundamental concepts, classification, orientation and 

crystallinity of polymers, influence of orientation on fibre properties, stereo regular fibrous 

polymers, chemical constituents, and properties. 

2. Cellulosic Fibres: Natural history of cotton and jute fibre, chemistry of cellulose, action of 

physical and chemical agents on cellulose, their preparation for spinning, properties and uses. 

3. Regenerated Man-Made Fibres: Regenerated cellulose yearn including cupprammonium, 

viscous and the more highly oriented fibres obtained by stretch spinning, polynosic fibres, 

preparation of cellulose acetate and spinning fibres from the product, chemically modified 

cellulosic fibres, production and uses of alignate fibres, casein fibres. 

4. Synthetic Fibres: Nylon, aromatic polyamides, polyureas, polyesters, polyvinyl chloride, 

polyethelene, glass and carbon fibres, metallic fibres, fibres of the future. 

5. Fibre Processing: Textured yearn, staple fibres, non-oven fabrics and belts, mercerising, 

bleaching, dyeing and finishing. 

 

Chem 310 Materials and environmental effects  

 

Basics of Corrosion, Different forms of Corrosion, basis of electrochemical corrosion, theories of 

corrosion. Local cell theory (Wagner and Traud theory). Current – potential relations (Evan 

diagram) in corrosion cells. Effect of pH, nature of metal and dissolved oxygen (principle of 

differential aeration) on corrosion. thermodynamic principles of electrochemical reactions, 

Electromotive Force Series, Pourbaix Diagrams, Evans Diagrams, Mixed Potential Theory, 

Passivity. 

Electrochemical methods to Measure Corrosion: DC Polarization, linear polarization method, AC 

Impedance; Experimental measurement of corrosion Quantification of corrosion Environmentally 

Induced Cracking, Corrosion Fatigue, Hydrogen Induced Cracking, Application of Fracture 

mechanics. 

Atmospheric Corrosion, Oxidation in Gaseous Environments, Ellingham Diagrams, Role of 

Protective Scale, Molten Salt Corrosion, Environmental degradation of ceramics, Degradation of 

Polymeric Materials, Microbial corrosion, Corrosion of Bio-Implants, Corrosion Prevention 

methods. Corrosion prevention by painting, phosphating and anodic (passivation) and cathodic 

protection. 

Environmental effects from the chemical processes industry (like Pulp mill operations, bleach 

plants, boilers, paper machine, water treatment plants in the pulp and paper industry and others), 

infrastructure, and transportation industry. 

 

Chem 311 Green chemistry 

 

Need for green chemistry – principles of green chemistry – atom economy – definition with 

example (ibuprofen synthesis) – green oxidant – hydrogen peroxide. 
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Microwave assisted organic synthesis – apparatus required – examples of MAOS (synthesis of 

fused anthroquinones, acetalization of a byproduct of sugar industry, 1,3-dipolar cycloaddition of 

nitrones to fluorinated dipolarophiles, Leukart reductive amination of ketones) – advantages and 

disadvantages of MAOS. 

Organic reactions by sonication method – apparatus required – examples of sonochemical reactions 

(Heck, Hundsdiecker and Wittig reactions). 

Acetylation of primary amine, base catalyzed aldol condensation (synthesis of dibenzalpropanone), 

halogen addition to C=C bond (bromination of trans-stilbene), [4+2] cycloaddition reaction 

(DielsAlder reaction between furan and maleic acid). 

Rearrangement reaction (benzyl-benzilic acid rearrangement), coenzyme catalyzed benzoin 

condensation (thiamine hydrochloride catalyzed synthesis of benzoin, Pechmann condensation for 

coumarin synthesis (clay catalyzed solid state synthesis of 7-hydroxy-4-methylcoumarin). 

Electrophilic aromatic substitution reactions (nitration of phenol, bromination of acetanilide) – 

green oxidation reactions (synthesis of adipic acid, preparation of manganese (III) acetylacetonate) 

– zeolite catalyzed Friedel-Crafts acylation. 

Ionic liquids: simple preparation – types – properties and application – ionic liquids in organic 

reactions (Heck reaction, Suzuki reactions, epoxidation), industrial (battery) and analytical 

chemistry (matrices for MALDI-TOF MS, gas chromatography stationary phases – advantages and 

disadvantages. 

 

Chem 312 Scientific reports  

 

Stages of preparation of scientific reports (define the object-information gathering- studies 

preparation-runny experiments- writing drift of report), studying the styles of writing reports, use of   

word processing, spread electronic sheets, electronic mail, data presentation in tables, figures and, 

charts, (case studies, technical letters, design reports, final reports), conducting laboratory 

experiments and writing their reports. Use of email to write short reports and technical letters, 

conducting field studies and preparing posters, working in groups of students. 

 

Eng 301 Thermo-mechanical treatments of materials 

 

The physical, chemical, and mechanical properties of metals and alloys can be varied drastically by 

thermal and mechanical treatments which change their microstructure.  

Thermodynamics of transformation, nature of interfaces, theory of nucleation, solidification of pure 

metals and binary alloys, ingot solidification, segregation and porosity during solidification of 

alloys, growth during solid state transformation, overall transformation kinetics, ferrite, pearlite, 

bainite and massive transformation, precipitation and Ostwald ripening, recovery, recrystallization 

and grain growth, martensitic transformation, TTT and CCT diagrams of steel, structure-property 

relation in steels, annealing and normalizing, tempering of steels including secondary hardening and 

temper embrittlement, physics of quenching and hardenability of steels surface, hardening of steels 

(carburizing, nitriding, carbonitriding, induction and flame hardening), thermo-mechanical 

treatment, heat treatment of tool steels and cast irons, precipitation in Al-alloys and super alloys. 

Conducting laboratory experiments related to the above topics. 

 

Eng 302 Glass and ceramics  

 

1. Glass Technology: Glasses: Definition, structure, composition, and constitution, of glasses; 

Properties of glass: forming methods for glasses, chemical durability, stress release and annealing, 

glass-metal seals. 

2. Manufacturing and Characterization of Glass: Raw materials and melting, primary forming 

operation, finishing operations, manufacturing tolerances and glass design, characterization: by IR, 

by NMR and by XRD. 
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3. Application of Glasses: Glass containers, flat glass and glazing, laboratory glassware and 

thermometers, glasses in the chemical industry, sight and gage glasses, electric lamps and electron 

tubes, illumination. 

4. Fibrous Glass: Composition and properties of fibre, manufacturing processes and products, 

application of fibrous-glass wool, applications of fibrous-glass textile products, fibrous-glass-

reinforced plastics, metallic glass, and crystal glass. 

5. General Concept and Structure of Ceramics: History, Definitions: traditional and engineering 

ceramics, types of ceramics; AX-type crystal structures, AmXp-type crystal structures, AmBnXp-

type crystal structures, crystal structures from the close packing of anions, ceramics density 

computations, imperfections in ceramics. Silicate Ceramics: Silica, silica glasses, silicates, layered 

silicates, diamond, graphite and fullerences. Al2O3-Cr2O3, MgO-Al2O3, ZrO2-CaO and SiO2-Al2O3 

systems, phase composition versus temperature. 

6. Raw materials of ceramics and Clays: General consideration, Clay minerals, Talc and related 

minerals, Silica and silicate minerals, Other raw materials, The role of various kinds ceramic 

material to the ceramic ware. Composition and plasticity of clays, burning of clays, colour of clay 

products, brick making methods, efflorescence on bricks, terra-cotta ware, and sanitary ware. 

7. Processing and Characterization of Ceramics: Material preparations, powder pressing, 

extrusion, soft plastic forming, slip casting, drying, firing, glass forming methods, ceramic strain 

sorting, polishing, glazing, decorating, coating of the ware and special processes of ceramics, 

characterization: by XRD, IR analysis and Impedance measurement. 

 

 

Eng 303 Composite Materials science & technology 

 

Classification of composite materials, Dispersion strengthened, particle-reinforced and fiber-

reinforced composites, laminates, properties of matrix and reinforcement materials: Strength-to-

weight ratios are emphasized including strength measuring, testing, and altering. An emphasis is 

placed on fiber reinforced composites including those containing graphite and Kevlar fibers. 

Micromechanics and principle of strengthening, elastic properties, stress-strain relations, fracture 

behavior, Fabrication methods and structural applications of different types of composite materials. 

 

Phy 301 Solid state physics 

 

An emphasis on the wide variety of phenomena that form the basis for modern solid-state devices. 

Topics include crystals, lattice vibrations, and quantum mechanics of electronics in solids, energy 

band z, semiconductors, superconductors, dielectrics, and magnets. 

 

Phy 302 Electrical, optical, magnetic materials and devices  

 

Explore the fundamental physical laws governing electrons in solids and show how that knowledge 

can be applied to understanding electronic, optical and magnetic properties. Students will gain an 

understanding of how these properties vary between different types of materials, and thus why 

specific materials are optimal for important technological applications. It will also be shown how 

processing issues further define materials choices for specific applications. Fiber optic sensors, 

photoelectric techniques in optical measuring Instruments; Introduction to lasers; Laser based 

techniques and instruments for metrology. 

Conducting laboratory experiments related to the above topics. 

 

Phy 303 Amorphous solids and supper conductors 

 

A( Amorphous solids: Introduction. Structural classification of condensed maters Crystalline – 

Quasi crystal – amorphous General character of amorphous material and condition of 
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verification Study of amorphous structure: X-ray diffraction- Electron microscopy Structure of 

amorphous material using x-ray diffraction X-ray diffraction in amorphous material. The radical 

distribution function of amorphous structure Short range order Medium range order (layer 

structure) Long range order (crystal and quasi crystal). Preparation of amorphous material Bulk 

material Thin film Physical properties of amorphous material Electrical properties. Optical 

properties. Thermal analysis of amorphous – crystalline transformation. 

b) Superconductors: Introduction Classification of electrical materials Insulating materials. 

Semiconductor materials Conductor materials. Superconductor materials Types of 

Superconductor Historical introduction Superconducting element and alloys. High temperature 

Tc Superconductor. Superconductor Carbon phase (Florine) C60, C70, C80. The old history of 

Superconductor materials. The prevdskite structure of high Tc Superconductor.   Effect of 

magnetic field (Field intensity – Meins field). Critical current and field. Preparation of florine 

and high temperature Tc materials. Applications: Josphine junction – the squed – 

Superconductor cable. 

 

Phy 304 Basic electronics and instrumentations  

 

1. Semiconductor Diodes: n-and p-type semiconductors, p-n junction diodes and their volt- ampere 

characteristics, Zener diode, half-and full wave rectifiers, voltage regulation using Zener diodes. 

2. Bipolar Junction Transistors: PNP and NPN Transistors: Construction and Operations, DC 

characteristics of CE, CB and CC configurations and transistor amplifiers in different configuration. 

3. Feedback and Oscillators: Principles of feedback, positive and negative feedback, oscillators: 

RC, Hartely and Colpitt’s oscillator. 

4. a) Number Systems: Decimal, Binary, Octal and Binary codes. 

    b) Logic Gates and Boolean algebra: Logic gates: OR, AND, NOT, NOR, NAND, Ex-OR and 

Ex-NOR operations and their truth tables; Laws of Boolean algebra, De-Morgan’s theorems. 

5. Flip-Flops: RS, D, T and JK Flip-Flops. 

6. Instrumentations: Oscilloscope, pH-meter, Spectrophotometer, GM and Scintillation counters; 

Concept of computer on-line measurements. 

 

Phy 305 Preparation, characterization, and application of nanomaterials 

 

Nanomaterial Synthesis, Chemical routes, Electrochemical methods, Vapor growth thin films 

methods: chemical vapor deposition, physical vapor deposition, (sputtering, laser ablation), 

Langmuir-Blodgett growth, Mechanical methods: ball milling, mechanical attrition, Sol-gel 

methods, Special nanomaterials: carbon nanotubes, fullerenes, nanowires, porous silicon Bio-

inspired synthesis, Nanocomposite fabrication, Nanolithography. 

II. Nanomaterial characterization techniques, Scanning and Transmission Electron Microscopy 

Scanning Probe Microscopies: Atomic Force, scanning tunneling microscopy, Diffraction and 

scattering techniques, Vibrational spectroscopy, Surface techniques. 

III. Applications, Nano-electronics, Nano optics, Nanoscale chemical- and bio-sensing, 

Biological/bio-medical applications, Photovoltaic, fuel cells, batteries and energy-related 

applications, High strength nanocomposites, Nanoenergetic materials. 

Conducting laboratory experiments related to the above topics. 
 

Chem 401 Applied polymer processing  

 

Generalized treatment of Non-Newtonian fluids, General concepts of Rheology Poiseuille, Flow, 

Tube flow corrections: End corrections (Bagley), kinetic energy corrections, and Non-Newtonian 

models: Bingham, shear thickening, shear thinning, and power law. Generalized treatment of Non-

Newtonian fluids, analysis of capillary flow without 7. Determination of “true” parameters at the 

WALL, significance of “rn”,  Non- isothermal flow and Arrhenius conditions, Shear heating, 
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laminar vs. turbulent, flow (Reynold’s number),Analysis of flow in the channel of a constant 

geometry screw, “z” and “x” components, Analysis of die flow coupled to extruder flow, extruder 

characteristics, Q-P curves for extruder-die combinations, Analysis of flow for a compression screw 

in an extruder, Molecular models for polymer melt flow, Eyring model, Limitations of model, 

Current understanding of parameters important in polymer flow ( & glassy state), Stages in the 

cycle of a reciprocating screw injection molder, pressure-time cycles. Important variables in 

injection molding, Moldability tests, Batch mixing and aspects of polymer blends, both miscible 

and immiscible. 

Conducting laboratory experiments related to the above topics. 

 

Chem 402 Cosmetic technology  

 

Introduction to cosmetics, classification of cosmetics, toxicity studies on cosmetics products, 

corrosiveness, skin irritation, repeated dose toxicity. Carcinogenicity, photo-induced toxicity, 

formulation development of cosmetic products, safety evaluation of finished cosmetic product, 

herbal cosmetics.   

Conducting laboratory experiments related to the above topics. 

 

Chem 403 Graduation project  

 

The course provides an introduction to research methodology, ways of making literature review, the 

manner of writing technical reports, and specifying topic of graduation project. In addition, this 

course is mainly a study and an analysis of a specific problem in a field determined jointly by the 

student and his/her advisor. 

 

Chem 404 Graduation project (Chem 403 continue) 

 

Chem 405 Applied Nanomaterials  

 

The Science of Nano – What is Nanobiotechnology, Introduction to Nanostructures : Carbon 

Nanotubes (CNT), Graphenes, Fullerenes, Nano Peapods, Quantum Dots and Semiconductor 

Nanoparticles Metal-based Nanostructures (Iron Oxide Nanoparticles) Nanowires Polymer-based 

Nanostructures including dendrimers, Introduction to metal based nanostructures, Protein-based 

Nanostructures: Nanomotors: Bacterial (E. coli) and Mammalian (Myosin family) Nanobiosensors: 

Science of Self-assembly – From Natural to Artificial Structures Nanoparticles in Biological 

Labeling and Cellular Imaging. 

Conducting laboratory experiments related to the above topics. 

 

 

Chem 406 Quantum& Computational Chemistry 
 

The Schrödinger equation, Born-Oppenheimer approximation, Hartree-Fock, spatial- and spin 

orbitals, electron correlation, Möller-Plesset, Slater-type orbitals (STO) and basis-sets, effective 

core potentials (ECP), superposition error, configuration interaction (CI) and coupled cluster (CC), 

Koopmans theorem, semi semi-empirical methods, force field methods, density of states (DOS), 

population analysis, Crystal orbital overlap population (COOP), effective mass and Bohr radius in 

the material. Training of skills to read and understand computational chemistry articles. 

 

Chem 407 Zeolites and their industrial applications 

 

Natural zeolites, zeolites chemistry Synthesis of zeolites Structure and characterization Ion 

exchange and modification. Adsorption and diffusion. Industrial Applications of Zeolites. 
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Conducting laboratory experiments related to the above topics. 

 

 

 

Chem 408 Carbon nanotubes  

 

Introduction and Morphology, Production Techniques of Nanotubes, Electrochemical properties 

and functionalization of Nanotubes, Applications of Nanotubes 

 

Chem 409 Pollution control 

 

Air quality, sources of pollutants, influence of metrological phenomena on air quality, engineering 

systems for air pollution control, combustion processes, water quality, physical and chemical water, 

quality parameters, engineering systems for wastewater treatment from industrial processes.  

 

Chem 410 Powder technology 

 

Advances in metal powder production methods, Characterization of metal powders: Chemical 

composition and structure. Particle size and their shape and their determination: Powder flow, 

compressibility and porosity measurements: Treatment of metal powders: Behavior of powder 

during compaction: Die compaction: Types of presses: Tooling and design: Modern methods of 

powder consolidation, Iso-static pressing: Roll compaction, Powder extrusion and forging, Slip 

casting, evaluation of sintered products.  

 

Chem 411 Photochemistry and Photocatalysis  

 

Nature of Light, Light sources, Light Filters - Jablonski Diagram-Quantum Yield - Solar Energy –

Photochromism - Microwaves in Chemistry- Application of Nanomaterial for Solar Energy Storage.   

Introduction to photocatalysis, basic principles of photocatalysis, different types of photocatalysis, 

homogeneous and heterogeneous photocatalysis, photocatalysis mechanism, advantages and 

disadvantages of photocatalysis, photocatalysis examples.  

 

Chem 412 Environmental Chemistry   

 

Introduction on Environmental Chemistry – Air Composition – Air Pollution – Global warming – 

Ozone Depletion – Ozone Hole – Toxic Metals – Pesticides – Renewable Energies – Application of 

Nanomaterials in Air& water Treatment.  

 

Pharm 401 Nano-biotechnology in health care 
 

Introduction on biocompatible nanoparticles (Gold, silver, zinc, carbon, graphene and quantum 

dots), synthesis and applications. Nano-biosensors and Lab-on-chip devices for ultrasensitive 

diagnostics: Amperometric, potentiometric and potentiometric and flurometric biosensors (glucose 

biosensors, enzyme biosensors, screen printed electr 

odes). Affordables diagnostics. 

Techniques involved in Nanoparticles application in diagnostics and characterization: Fluorescence 

resonance energy transfer (FRET), Surface energy transfer (SET), Raman light scattering, Surface 

Plasmon Resonance (SPR), Transmission electron microscopy, Scanning electron microscopy 

Atomic force microscopy, confocal microscopy, scanning tunneling microscopy, fluorescence 

spectroscopy. 

Micro-array (DNA and Protein array)-concepts and advantages of Microfluidic devices, Materials 

for manufacture of microfluidic devices, (Silicon and PDMS). Nanoparticles for Optical Imaging of 
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Cancer, Nanogold in Cancer Therapy and Diagnosis, Nanotubes, Nanowires, Nanocantilevers and 

Nanorods in Cancer Treatment and Diagnosis. Carbon Nanotubes in Cancer Therapy and Diagnosis. 

Introduction, Liposomes, dendrimers, Layer by layer deposition, self-assembled monolayers, In-

vivo imaging. Nanobiotechnology for food health and environment. 

 

Pharm 402 Pharmaceutical chemistry 

 

1. Definition of the following terms: drug, pharmacophore, pharmacology, pharmacopoeia, bacteria, 

virus, chemotherapy and vaccine.  

2. Causes, symptoms and drug for jaundice, cholera, malaria and filaria. First aid for accidents - 

antidotes for poisoning. 

3. Causes, detection and control of anaemia and diabeties. Diagnostic test for sugar, salt and 

cholesterol in serum and urine. 

4. Antibacterials: Sulpha drugs-examples and actions-prontosil sulphathiazole, sulphafurazole 

Antibiotics-definition and action of penicillin, streptomycin, chloramphenicol - SAR of 

chloramphenicol only. 

5. Antiseptics and disinfectants - definition and distinction-phenolic compounds, chloro 

compounds, and cationic surfactant. 

6. Analgesics, Antipyretics and anti-inflammatory agents: Definition and actions - narcotic and non-

narcotic - morphine and its derivatives, pethidine and methodone- salicylic derivative, paracetamol, 

ibuprofen - disadvantages and uses.  

7.  Causes, and treatment of cancer - AIDS - AZT, DDC. 

Conducting laboratory experiments related to the above topics. 

 

Pharm. 403 Nanoparticles in Drug Delivery 

 

Polymetric, Lipid nanoparticles for drug delivery, Micelless in Drug Delivery. Quantum dots, Gold, 

silica, silver and magnetic nanoparticles for biomedical applications. Carbon nanotubes and their 

applications. Nanoparticles Drug Delivery to the Reticuloendothelial System and to Associated 

Disorders – Delivery of Nanoparticles to the Cardiovascular System – Nanocarriers for the Vascular 

Delivery of Drugs to the Lungs – Nanoparticulate Carriers for Drug Delivery to the Brain – 

Nanoparticles for Targeting Lymphatics – Polymeric Nanoparticles for Delivery in the Gastro-

Intestinal Tract – Nanoparticular Carriers for Ocular Drug Delivery – Nanoparticles and 

Microparticles as Vaccines Adjuvants. 

 

Eng 401   Materials science manufacturing  

 

This course is the study of materials used in the fabrication of products including metals, polymers, 

ceramics, composites and elastomers Topics include physical, mechanical and electrical properties 

of materials, elements of strength of materials, failure criteria, and materials selection 

 

Eng 402 Biomedical Nanotechnology  

 

Introduction to biomedical Nanotechnology – Introduction to Nanotechnology – Nanosacle 

Structures and Functions, Nanofabrication – Cell-matrix interactions – Nanoscale Characterization 

– Polymer Nanoscale and Engineering – Cell Encapsulation – Nanotechnology in Regenerative 

Medicine – Nanotechnology in Tissue Engineering - Nanotechnology in cell Engineering - 

Nanotechnology in Cancer Research - Nanotechnology in Drug Delivery - Nanotechnology in 

Imaging and Diagnostics.  

Conducting laboratory experiments related to the above topics. 

 

Eng 403 Design of industrial waste treatment systems. 
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Design to provide the student with the fundamentals of air and water pollution proplems and the 

control technology and legislation associated with these problems    

 

Dent 401 Biomedical materials 

 

This course focuses on biomaterials and their physiological interactions. Included are materials used 

in medicine and dentistry- metals, ceramics, polymers, composites, smart, natural materials; 

material response/degeneration? Mechanical breakdown, corrosion, dissolution, leaching, chemical 

degradation, and wear; and host responses? Foreign body reactions, inflammation, wound healing, 

local and systematic effects. Experiments include mechanical testing, thermal analysis, physical 

metallurgy, experimental stress analysis, adsorption and wetting measurements, and specification 

testing. This course aims to give students an understanding of the methods of production and 

handling of biomaterials for use in the design, development and testing of clinical devices for 

implantation, surface contact or percutaneous surgical techniques. In particular they will be aware 

of the structural nature of the materials and the consequent implications of this structure to the 

performance, in vivo, of the materials in use. 

Conducting laboratory experiments related to the above topics. 

 

Phy 401 Coating technology and its application 

 

Purpose and scope of surface coatings: Surface coating processes and characterization of coatings: 

Flame spraying: Detonation spraying: Spray and fuse welding: Clading: Electroplating: 

Electrophoretic deposition: Chemical vapour deposition: Metallizing etc.: Factors affecting the 

choice of coating material and process: Testing of surface coatings.  

Conducting laboratory experiments related to the above topics. 

 

Phy 402 Nanoelectronics  

 

Basics of nanoelectronics – Single electron transistor – Principle – Coulomb Blockade effect – 

performance of the single electron transistor – Bioelectronics – molecular processor – DNA 

analyzer as biochip – DNA computer – Quantum computer. 

 

Phy 403 Nanotechnology in Energy Conversion and Storages 

 

Unit I: Renewable Energy: 

Energy conversion process. Introduction to Semiconductor Physics, Conducting and 

semiconducting materials, Semiconductor nanostructures, Electronic structure and physical process, 

material aspect of solar cells, Thin-film solar cells, Solar cell characteristics and characterization 

techniques. Nano-, micro-, and polycrystalline and amorphous Si for solar cells, Si deposition 

techniques.  

Unit II: Plastic/flexible solar cells: 

 Organic solar cells, Polymer composites for solar cells, p-n junction, Device fabrication and 

characterization, nanomaterials for solar cells, Dye-sensitized solar cells, Organic-inorganic hybrid 

solar cells, Current status and future prospects.   

Unit III: Fuel cells: 

Polymer membranes for fuel solar cells, Acid/ alkaline solar cells, design of fuel cells, Carbon 

Nanotubes for energy storage, Hydrogen Storage in Carbon Nanotubes, Use of nanoscale catalysts 

to save energy and increase industrial productivity.   

 

Bot 401 Biotechnology product and equipment 
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Biotechnology Products & Equipment, Food & Agriculture Products, Healthcare Products, Other 

Biotech Products, Biotech Laboratory Equipment’s. 

 


