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DERSIN AMACI

Bu dersin amaci, 6grencilerin organik ve anorganik bilesikler arasindaki farki ve fonksiyon-
yap1 iliskisini kavramasini, bu iliskiyi teorik ve uygulamali problemlerde kullanabilme ve
disiplinler aras1 uygulamalarini gerceklestirebilme bilgi ve becerilerinin kazandirilmasini
saglamaktir.

DERSIN iCERIGI

Temel Kavramlar (kimyasal bag, hibritlesme, organik yapilar, bag ve molekiil polarligi,
molekiiller arasi etkilesimler, fonksiyonel gruplar, molekiil ve yapr formiilleri, izomeri,
elektrofil, niikleofil, yap1 ve etkinlik, enerji diyagramlari, rezonans) stereokimya; doymus
hidrokarbonlar; radikalik reaksiyonlar (alkanlar ve genel adlandirma kurallari, sikloalkanlar)
alkil halojeniirler; niikleofilik yer degistirme ve ayrilma tepkimeleri alken ve alkinler
(adlandirmasi, sentezleri, reaksiyonlart).

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:
L.G. Wade, “Organic Chemistry”, Pearson, 2013.
Zorunlu Kaynaklar:

[1]1Y. Yildirir, “Organik Kimya-Yasamin Kalbi”, 2. Baski, Bilim Yaymevi, 2014.

Onerilen Kaynaklar:

G. Solomons, "Organik Kimya", 11. Basimdan Ceviri Ed. C. Uyanik, Literatiir Kitabevi,
Istanbul, 2016.

P. Wolhardt ve N. Schore,"Organik Kimya-Yap: ve Islev", 6.B askidan geviri editérii T.
Uyar, Palme Yayincilik, 2011.
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Bu dersi basarryla tamamlayan 6grenciler,

Organik molekiillerdeki farkli fonksiyonel gruplari ayirt edebileceklerdir.

IUPAC adlandirma sistemini kullanarak organik  bilesikleri
adlandirabileceklerdir.

Ders Ogrenim Ciktilar:

Fonksiyonel gruplarin kimyasal reaksiyonlarini aciklayabileceklerdir.
Organik kimyada stereokimyanin 6nemini ve kaynagini aciklayabileceklerdir.

Substitusyon (SN1, SN2) ve eliminasyon (E1, E2) reaksiyonlarini kullanilan
solvent tipi, gerekli substrat, niikleofil ve baz, stereokimya agisindan
karsilastirabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri: 14 %5

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

Laboratuvar: H

Uygulama (Sozlii Sinav)

e icerik: Ogrencilerden Organik Kimya 1 dersinin temel kavramlarmn
aciklamalariin ve uygulamali bir soruya ¢dziim Onerisi sunmalarinin
istenmesi

e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii sinav (5- 1 %5
10 dakika)

e  Detayh Degerlendirme Kriterleri:

-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

Arazi Calismasi H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu)

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika)

e Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

2 %10

| Odev | |

‘ Sunum/Jiiri H H

| Proie | |

‘ Seminer/Workshop H H

Ara Sinavlar:

e icerik: Smav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika) 1 %40
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi
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e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)

e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Organik Kimyaya Giris, Atomun Yapisy
(Atomun Elektronik Yapis, Atomun Elektronik
Konfigiirasyonlar1), Bag Olusumu: Oktet Kurali (fyonik Bag,
Kovalent Bag), Lewis Yapilar1 Coklu Bag, Elektronegatiflik ve
Bag Polaritesi, Formal Yiikler, Rezonans (Rezonans Hibritleri,
Major ve Mindér Rezonans Katkida Bulunanlar), Yapisal
Formiiller (Yogunlastirilmis Yapisal Formiiller, Cizgi-Ag
Formiilleri), Molekiiler Formiiller ve Ampirik Formiiller,
|Arrhenius Asitleri ve Bazlar1, Bronsted—Lowry Asitleri ve Bazlarj
(Asit Giicii, Baz Giicii, Asitlik Uzerindeki Yapisal Etkiler), Lewis
Asitleri ve Bazlari

Sinif-ici Uygulama (5 dk.): Temel kavramlar ve organik yapilar

Simif-i¢ci Tartisjma (5 dk.): Organik bag yapilari, molekiil
polarlig1 kavraminin agiklanmasi

1. Organik kimyada basar1 i¢in gerekli olan

genel kimya kavramlarimi gdzden gegirin;
ornegin atomun elektronik yapisi, Lewis
yapilar1 ve oktet kurali, baglanma tiirleri,
elektronegatiflik ve formal yiikler.
C, H, O, N ve halojenleri igeren kovalent ve
iyonik baglanma modellerini tahmin edin.
Rezonansla kararli yapilar1 belirleyin ve
rezonans formlarmm goreceli Onemini
karsilagtirmak. Yogunlagtirilmig yap1
formiilleri ve dogru-ag1 formiilleri de dahil
olmak {iizere organik kimyada yaygin olarak
kullanilan yapt formiillerini ¢izin ve
yorumlamak. Asitleri, bazlari, elektrofilleri
ve niikleofilleri  belirleyin.  Giiclerini
karsilastirin ve yap1t ve baglanma ile Ka ve
pKa degerlerine dayanarak reaksiyonlarini
tahmin etmek. Kaynak: Ders Kitabi, 1-33.

2. Organik Kimyaya giris, atomun yapisi,

rezonans, molekiiler formiiller ve asit-baz
boliimlerini okuyun. Kaynak: Ders Kitabu,
34-41.

Konu Anlatimi: Organik Molekiillerin Yapist ve Ozellikleri|
(Orbitallerdeki  Elektronlarin  Dalga  Ozellikleri, Molekiilex
Orbitaller (Hidrojen Molekiilii; Sigma Bag1, p Orbitallerini Igeren|
Sigma Ortiismesi), Pi Bag1 (Tek ve Cift Baglar), Hibridizasyon ve
Molekiiler Sekiller (sp Hibrit Orbitalleri, sp2 Hibrit Orbitalleri,
sp3 Hibrit Orbitalleri), Uc¢ Boyutlu Molekiillerin Cizimi,
Hibridizasyon ve Geometrinin Genel Kurallari, Bag Doniisii (Tek
[zomerizm, Stereoizomerler), Baglarin ve Molekiillerin Polaritesi|
(Bag Dipol Momentleri, Molekiiler Dipol Momentleri),
Molekiiller Arast Kuvvetler (Dipol-Dipol Kuvvetleri, Londra
Dagilim Kuvveti, Hidrojen Bag1), Coziiniirlikler Uzerindekil
Polarite Etkileri, Hidrokarbonlar (Alkanlar, Alkenler, Alkinler,
Aromatik Hidrokarbonlar), Oksijen Igeren Organik Bilesikler]
(Alkoller, Eterler, Aldehitler ve Ketonlar, Karboksilik Asitler,
Karboksilik Asit Tiirevleri), Azot Igeren Organik Bilesikler]
(Aminler, Amidler, Nitriller)

Simif-i¢ci Uygulama (5 dk.): Fonksiyonel grup kavramlarimin
Orneklemelerinin yaptirilmasi

Sinif-ici Tartisma (5 dk.): Fonksiyonel gruplarin 6grenilmesi ve
formiil icerisinde bunlarin karsilastirilmasima iligkin tartismanin
lyapilmasi

1. Organik molekiillerin baglarina dayanarak
hibridizasyonunu ve geometrisini tahmin
edilmesi.  Izomerleri  belirleyin ~ ve
aralarindaki farklar agiklamak. Kaynama
noktalar1 ve ¢oziiniirliikler gibi fiziksel
ozelliklerdeki genel egilimleri tahmin
etmek.

2. Organik bilesiklerin genel smiflarini
belirleyin. Kaynak: Ders Kitabi, 42-79.

Konu Anlatimi: Alkanlarin  Yapist  ve  Stereokimyasi
(Hidrokarbonlarn ~ Siniflandirilmasi,  Alkanlarin ~ Molekiiler
Formiilleri, Alkanlarin Adlandirilmas: (Yaygm Adlar, IUPAC
veya Sistematik Adlar), Alkanlarin Fiziksel —Ozellikleri
(Alkanlarin Coziiniirliikleri ve Yogunluklari, Alkanlarin Kaynamal
INoktalar1, Alkanlarm Erime Noktalari), Alkanlarm Kullanimlari

ve Kaynaklar1  (Alkanlarmm  Baslica Kullanimlari,  Alkan

1. Alkanlarin izomerlerini g¢izilmesi ve
adlandirilmasi, fiziksel ozelliklerindeki

egilimlerin aciklanmasi. Alkan
konformasyonlarimin ¢izimi, enerjilerinin
karsilagtirilmast ve en kararl

konformasyonlart  tahmin  edebilmek.
Sikloalkanlarin izomerlerini ¢izmek ve
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Kaynaklari; Petrol Rafinasyonu, Dogal Gaz; Metan), Alkanlarin
Reaksiyonlar1 (Yanma, Kraking ve Hidrokraking, Halojenasyon),
|Alkanlarm Yapist ve Konformasyonlart (Metanin Yapisi, Etan
Konformasyonlari, Propan Konformasyonlart), Biitan
Konformasyonlar1 (Biitan Burulma Enerjisi, Sterik Gerilim),
Yiiksek Alkanlarin Konformasyonlar: (Sikloalkanlarin Genel
Molekiller Formiilleri, Sikloalkanlarin Fiziksel Ozellikleri,
Sikloalkanlarin ~ Adlandirilmasi),  Sikloalkanlarda  Cis-trans|
[zomerligi, Sikloalkanlarin Kararliliklari; Halka Gerilimi (Yanma|
Isilari, Siklopropan, Siklobiitan, Siklopentan), Siklohekzan
Konformasyonlart (Sandalye ve Tekne Konformasyonlari,
Eksenel ve Ekvator Pozisyonlart), Monosiibstitiig
Siklohekzanlarin Konformasyonlari, Distibstitiie Siklohekzanlarin
Konformasyonlar1 (Farkl: Boyutlardaki Siibstitiientler, Son Derece
Hacimli Gruplar), Bisiklik Molekiiller (Bisiklik Alkanlarin
[simlendirmesi, cis- ve trans-Dekalin)

Simif-i¢ci Uygulama (5 dk): Alkanlarin yap1 ve stereokimyasi,
fiziksel 6zellikleri ve kullanim alanlarinin belirlenmesi

Sinif-ici Tartisma (5 dk.): Alkanlarin yap1 ve stereokimyasi,|
fiziksel 6zellikleri ve kullanim alanlarinin tartigilmasi

adlandirmak ve halka  gerginligini

aciklayabilmek. Sikloalkanlarin
konformasyonlarin1 ¢izmek, enerjilerini
karsilagtirmak ve en kararl

konformasyonlar1 tahmin etmek. Kaynak:
Ders Kitabi, 87-125.

Alkanlarm  Yapist ve Stereokimyast
konusunu igeren bdliimlerin okunmasi.
Kaynak: Ders Kitabi, 87-125.

Konu Anlatimi: Kimyasal Reaksiyonlarin Incelenmesi (Giris,
Metanin Klorlanmasi, Serbest Radikal Zincir Reaksiyonunun
Temel Mekanizmasi, Serbest Radikal Halojenasyonu, Denge
Sabitleri ve Serbest Enerji, Entalpi ve Entropi, Bag Ayrisma
Entalpileri, Klorlamada Entalpi Degisimleri, Kinetik ve Hiz
Denklemi, Aktivasyon Enerjisi ve Hizlarin Sicakliga Bagimliligy,
Gegis Durumlari, Cok Adimlhi Reaksiyonlarmm  Hizlar,
Halojenasyonun Sicaklia Bagimliligi, Halojenasyonda Segicilik,)
Hammond Postiilas1, Radikal inhibitérler, Reaktif Ara Maddeler)

Sinif-ici Uygulama (5 dk): Radikal zincir reaksiyonu temel
mekanizmasinin uygulamasinin yaptirilmasi

Smif-ici Tartisma (5 dk.): Radikal zincir reaksiyonu temel
mekanizmasinin sonlandirma basamaginin tartisilmasi

Serbest radikal halojenasyonu gibi basit
reaksiyonlar i¢in mekanizmalar 6nermek
ve adimlarini agiklamak. Bir reaksiyon-
enerji diyagrami ¢izmek ve bunu bir
reaksiyonun termodinamigini ve
kinetigini  kontrol eden  faktorleri
belirlemek igin  kullanabilmek. Bir
reaksiyonun mekanizmasini,
termodinamigini ve kinetigini kullanarak
olast iriinlerden hangisinin ana {iriin
oldugunu tahmin edebilmek. Reaktif ara
maddeleri belirlenmesi ve 06zelliklerini
aciklayabilmek. Kaynak: Ders Kitabu,
132-167.

Kimyasal reaksiyonlarin incelenmesi
bolimiiniin  okunmasi. Kaynak: Ders
Kitab1, 132-167.

Konu Anlatimi: Stereokimya (Giris, Kiralite, Asimetrik Karbon
Atomlarinin  (R) ve (S) Adlandirilmasi, Optik  Aktivite,
Enantiyomerlerin  Biyolojik Ayrimi, Rasemik Karigimlar,
Enantiyomerik Fazlalik ve Optik Saflik, Konformasyonel
Hareketli Sistemlerin Kiralligi, Asimetrik Atomlar1 Olmayan
Kiral Bilesikler, Fischer Projeksiyonlar;, Ozet: Fischer
Projeksiyonlar1 ve Kullanimlarr)

Sinif-ici Uygulama (5 dk.): Kiralite kavraminin anlagilabilmesi
icin optikce  aktif bilesiklerin  yazilmasi ve  Fischer
projeksiyonlarinin olusturulmast.

Sinif-ici Tartisma (5 dk.): Yapilarin rasemik karisimlar veya
kiral bilesik olup olmadiklarini tartigmak.

1. Stereoizomerleri olan yapilar1 tanimak ve

stereoizomerler arasindaki iliskileri
belirlemek. Kiralik yapilari tanimak, ayna
goriintiilerini  ¢izmek  ve  kiraliteyi
gosterebilecek ozellikleri belirleyebilmek.
Asimetrik karbon atomlarmi ve diger
stereomerkezleri tanimlamak ve
konfigiirasyonlarin1 ~ olusturmak.  Optik
aktivite ile kiralite, optik saflik ve
enantiyomerik arasindaki iliskileri
aciklamak. Farkli stereoizomer tiirlerinin
fiziksel ve kimyasal Ozelliklerinde nasil
farklilik gosterdigini agiklamak. Kaynak:
Ders Kitabi, 174-212.

2. Stereokimya boliimiiniin okunmasi. Kaynak

Ders Kitabi, 174-212.

3. Kisa Smav 1'e Hazirhk: (Atomun

yapist ve baglar, Fonksiyonel Gruplar,
Alkanlarin yapist ve Stereokimyasi,
Kimyasal Reaksiyonlarin Incelenmesi,
Alkil Halojeniirler: Niikleofilik
Siibstitiisyon ve Eliminasyonlar)
Kaynak: Ders Kitabi, 1-212.

Konu Anlatim: Stereokimya (Diastereomerler, Ozet: Izomer]
Tiirleri, Tki veya Daha Fazla Asimetrik Karbonlu Molekiillerin|
Stereokimyasi, Mezo Bilesikler, Mutlak ve  Goreceli
'Yapilandirma, Diastereomerlerin Fiziksel Ozellikleri,
Enantiyomerlerin ~ Coziiniirliigii, Temel Terimler, Caligma
Problemleri, Dogrusal doniisiimler ve matrisler arasindaki
iliskinin uygulamalar1: dogrusal doniistimiin riitbesi, baz degisimi
ve benzerlik)

1. Stereoizomerleri olan yapilar1 tanimak ve

stereoizomerler arasindaki iliskileri
belirlemek. Kiralik yapilari tanimak, ayna
goriintiilerini  ¢izmek  ve  kiraliteyi
gosterebilecek ozellikleri belirleyebilmek.
Asimetrik karbon atomlarmi ve diger
stereomerkezleri tanimlamak ve
konfigiirasyonlarin1 ~ olusturmak.  Optik
aktivite ile kiralite, optik saflik ve
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Sinif-ici Uygulama (5 dk.): Kiralite kavraminin anlagilabilmesi
icin optikce  aktif bilesiklerin  yazilmasi ve  Fischer
projeksiyonlarinin olusturulmast.

Sinif-ici Tartisma (5 dk.): Yapilarin rasemik karisimlar veya
kiral bilesik olup olmadiklarini tartigmak.

Kisa Smav 1 (15 dk.): Organik kimyada baglar, organik
molekiillerin yapist  ve Ozellikleri, alkanlarin yapist  ve
stereokimyasi, organik reaksiyonlarin incelenmesi ve stereokimya|
konulari iceren bir kisa sinavin yapilmasi

enantiyomerik arasindaki iliskileri
aciklamak. Farkli stereoizomer tiirlerinin
fiziksel ve kimyasal ozelliklerinde nasil
farklilik gosterdigini agiklamak. Kaynak:
Ders Kitabi, 174-212.

2. Stereokimya boliimiiniin okunmasi. Kaynak

Ders Kitabi, 174-212.

Konu Anlatimi: Alkil Halojeniirler: Niikleofilik Siibstitiisyon ve
Eliminasyon (Giris, Alkil Halojeniirlerin Adlandirilmasi, Alkil
Halojeniirlerin Yaygin Kullanimlari, Alkil Halojeniirlerin Yapisi,|
Alkil Halojeniirlerin Fiziksel Ozellikleri, Alkil Halojeniirlerin|
Hazirlanmasi, Mekanizma: Alilik Brominasyon, Ozet: Alkil
Halojeniirlerin Hazirlanmas1 Yontemleri, Alkil Halojentirlerin
Reaksiyonlari: Siibstitiisyon ve Eliminasyon, Ikinci Dereceden|
INiikleofilik Siibstitlisyon: SN2 Reaksiyonu, Ana Mekanizma;
SN2 Reaksiyonu, SN2 Reaksiyonunun Genelligi, Ozet: Alkil
Halojeniirlerin SN2 Reaksiyonlari, SN2 Reaksiyonlarini Etkileyen
Faktorler: Niikleofilin Giicti, Ozet: Niikleofilitedeki Egilimler,
SN2 Reaksiyonlarinda Substratin Reaktivitesi, SN2,
Reaksiyonunun Stereokimyasi, Mekanizma: SN2 Reaksiyonunda
Konfiglirasyonun  Tersine Cevrilmesi, Birinci Dereceden
INiikleofilik Siibstitisyon: SN1 Reaksiyonu, Ana Mekanizma;
SN1 Reaksiyonu, SN1 Reaksiyonunun Stereokimyasi, SN1
Reaksiyonlarindaki Yeniden Diizenlemeler, Mekanizma: SNI1
Reaksiyonunda Rasemizasyon, Mekanizma: SN1 Reaksiyonunda
Hidriir Kaymasi, Mekanizma: SN1 Reaksiyonunda Metil
Kaymasi, SN1 ve SN2 Reaksiyonlarmin Karsilagtiriimasi, Ozet;
INiikleofilik Siibstitiisyonlar)

Simif-i¢ci Uygulama (S dk.): Alkil halojeniirlerin niikleofilik ve
stibstitusyon reaksiyonlarin birinci ve ikinci dereceden olugsumlari
've hidriir ve metil kaymas1 uygulamalarinin yaptirilmasi

Smif-ici Tartisma (5 dk.): Nikleofilik ve siibstitusyon
reaksiyonlarinda hidriir ve metil kaymasimin olup olmayacaginin
ornekler iizerinde tartigilmasi

2. Alkil

1. Alkil halojeniirleri adlandirmak, fiziksel

ozelliklerini  aciklamak ve  yaygmn
kullanimlarimi  agiklamak. Substitue ve
eliminasyon reaksiyonlarmin  {iriinlerini
tahmin etmek ve her reaksiyon tiiriinii
destekleyen faktorleri agiklamak. Birinci
ve ikinci dereceden substitue ve
eliminasyonlar arasindaki farklar1
belirlemek ve reaksiyonun derecesini
hangi faktorlerin belirledigini
aciklayabilmek. Bir dizi reaksiyon kosulu
verildiginde, olas1 mekanizmalari
belirleyebilmek ve hangi mekanizma(lar)in
ve triinlerin en olast oldugunu tahmin
etmek. Kaynak: Ders Kitabi, 218-273.
halojeniirler: niikleofilik
stibstitusyon ve eliminasyon konularini
iceren boliimiin okunmasi. Kaynak: Ders
Kitabi, 218-273.

|Ara Sinav 1

Smav haftasina kadar islenen konularin
tiimiiniin tekrar edilmesi

Konu Anlatimi: Alkil Halojeniirler: Niikleofilik Siibstitiisyon ve
Eliminasyon (Birinci Dereceden Eliminasyon: E1 Reaksiyonu,
|Ana Mekanizma: E1 Reaksiyonu, Mekanizma: E1 Reaksiyonunda
Yeniden Diizenleme, Ozet: Karbokasyon Reaksiyonlari,
Eliminasyonun Pozisyonel Yonlendirmesi: Zaitsev Kurali, Ikincil
Dereceden Eliminasyon: E2 Reaksiyonu, Ana Mekanizma: E2
Reaksiyonu, E2 Reaksiyonunun Stereokimyasi, E1 ve E2
Eliminasyon Mekanizmalarmin Karsilastirilmasi)

Sinif-ici Uygulama (5 dk.): Alkil halojeniirlerin eliminasyon
reaksiyonlari, birinci ve ikinci dereceden olusumlart ve hidriir ve
metil kaymasi uygulamalarimin yaptirilmasi

Sinif-ici Tartisma (5 dk.): Eliminasyon reaksiyonlarinda hidriiy
ve metil kaymasmin olup olmayacagmin Ornekler iizerinde
tartisiimast

1. Alkil halojeniirleri adlandirmak, fiziksel

ozelliklerini ve yaygmn kullanimlarini
aciklamak. Substitue ve eliminasyon
reaksiyonlarmnin iirtinlerini tahmin etmek
ve her reaksiyon tiirlini destekleyen
faktorleri agiklamak. Birinci ve ikinci
dereceden subtitue ve eliminasyonlar
arasindaki  farklar1  belirlenmesi ve
reaksiyonun  derecesini belirleyen
faktorleri agiklamak. Bir dizi reaksiyon
kosulu verildiginde, olasi mekanizmalari
belirlemek ve hangi mekanizma (lar)
ve iriinlerin en olast oldugunu tahmin
etmek. Kaynak: Ders Kitabi, 218-273.
Kisa Smav 2'ye Hazirhk: (Alkil
Halojeniirler: Niikleofilik Siibstitiisyon
ve Eliminasyonlar) Kaynak: Ders Kitabi,
218-284.

10

Konu Anlatimi: Alkenlerin Yapisi ve Sentezi (Giris, Alken Cift
Bagmm Orbital Tanimi, Doymamislik Elementleri, Alkenlerin
Adlandirilmasi, Cis-Trans izomerlerinin Adlandirilmasi, Ozet:
Alkenlerin Adlandirilmas: Kurallari, Alkenlerin Ticari Onemi,
Alkenlerin Kararliligi, Alkenlerin Fiziksel Ozellikleri)

Simif-ici Uygulama (5 dk.): Alkenlerin  yap1  ve  sentezi,
adlandirma ve fiziksel Ozellikleri, geometrik izomeri ile ilgili
Ornek gosterimler

Sinif-ici Tartisma (5 dk.): Alkenlerin  yapt  ve  sentezi|

. Alkenleri ve sikloalkenleri ¢izimi ve

adlandirmasi.  Bir molekiiler formiil
verildiginde, ¢ift bag ve halka sayisini
hesaplama. Alkenlerin  kararlilifinin
yapilarina  nasil  bagli  oldugunun
aciklanmast. Alkenlerin alkil
halojentirlerden ve alkollerden
eliminasyon yoluyla nasil
sentezlenebileceginin gOsterimi.
Kaynak: Ders Kitabi, 285-318.

Alkenlerin Yapisi ve Sentezi ile ilgili
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adlandirma ve fiziksel Ozellikleri, geometrik izomeri ile ilgili boliimiin okunmast Kaynak: Ders Kitabi,
Orneklerin tartisilmasiAlkenlerin  Yapist ve Sentezi ile ilgili 285-318.
boliimiin okunmasi
Konu Anlatimi: Alkenlerin  Yapist ve Sentezi (Alkil
Halojeniirlerin Eliminasyonuyla Alken Sentezi, Mekanizma: E2
Mekanizmasiyla ~ Dehidrohalojenasyon, =~ Mekanizma: E2 Alken  reaksivonlarmn  eézlemlenen
Reaksiyonunun  Stereokimyasi, Mekanizma: Yakin  Bir iriinlerini a 1kl}2]1 mak icin mgé Kkanizmalar
Dibromiirin E2 Debrominasyonu, Alkollerin Dehidrasyonuyla Snermek Aglkenlerin (;eaktif ara {iriin
IAlken Sentezi, Temel Mekanizma: Bir Alkoliin Asit Katalizli a n larak  k llan’l di1 K
Dehidrasyonu, Yiiksek Sicaklikli Endiistriyel Yontemlerle Alken veya drun - ofan wlanudigt - ¢o
11 Sentezi) asamalt sentez problemlerini ¢ozmek
icin retrosentetik analizi kullanmak.
Sinif-ici Uygulama (5 dk.): Alken sentezleri ve mekanizmalari Kaynak_l ar: Ders Kitabi, 328._37..8.‘. ..
le iloili Srnekler vaptirlmast 2. Alkenlerin yap1 ve sentezleri béliimlerini
¢ tlgtlt ornekder yapturtimas okuyun. Kaynak: Ders Kitabi, 328-378.
Sinif-ici Tartisma (5 dk.): Alken sentezleri ve mekanizmalari ilg
ilgili drneklerde mekanizmalarin tartisiimast
Konu Anlatimi: Alkenlerin Reaksiyonlar1 (Karbon-Karbon Cift
Baginin Reaktivitesi, Alkenlere Elektrofilik Katilma, Ana
Mekz_mlz"ma:_Alkenlere Elektroﬁhk Katllma, Alkenlere'.H1QrOJe_n 1. Elektrofilik katilmalarin neden alkenlerin en
Halojeniirlerinin Katilmasi, Mekanizma: Bir Alkene HX'in Iyonik avemn  reaksivonlan arasinda  oldugunu
Katilmasi, Mekanizma: Alkenlere HBr'nin Serbest Radikall Zl}ﬁa n A}ikenlerin reaksi onla%ﬁ'n n
Katilmasi, Su Katilmasi: Alkenlerin Hidrasyon, Mekanizma: Bix "Q"nl y.ni reaksivonun  vén lini]' (bol
Alkenin  Asit  Katalizli  Hidrasyon,  Oksimerkiirasyon- urunierini, - reaxsiyonun - yonefimi {bolge
. . . . . . . kimyasi) ve stereokimyasi dahil olmak {izere
Demerkiirasyon ile Hidrasyon, Mekanizma: Bir Alkenin . . .
. .. . . . tahmin  edin. Alken reaksiyonlarinin
12 Oksimerkiirasyonu, Alkoksimerkiirasyon-Demerkiirasyon, Szlenen  iictinlerini aciklamak  icin
Alkenlerin ~ Hidroborasyonu, = Mekanizma:  Bir  Alkenin & Kani lur}l . ¢ ¢
Hidroborasyonu) mekanizmalar onerin.
Kaynaklar: Ders Kitabi, 328-378.
Simif-i¢ci Uygulama (S dk.): Alkenlerin reaksiyonlar1 ve ilgili 2 .A}kenlefrm Reaks1yonlar'1n1 kaps.ayan
; e - . boliimleri okuyun. Kaynak: Ders Kitabi,
mekanizmalari ile iliskili 6rnekler ¢oziilmesi
328-378.
Sinif-ici Tartisjma (5 dk.): Alkenlerin reaksiyonlar1 ve ilgili
mekanizmalar ile iligkili ¢oziilen 6rneklerin tartigilmasi
Konu Anlatimi:  Alkenlerin  Reaksiyonlar1  (Alkenlere
Halojenlerin Katilmasi, Mekanizma: Alkenlere Halojenlerinf 1. Alken reaksiyonlarinin  gdzlemlenen
Katilmasi, Halohidrinlerin Olusumu, Mekanizma: Halohidrinlerin iriinlerini agiklamak i¢in mekanizmalar
Olusumu, Katalitik  Hidrojenasyon  Alkenler, Alkenlerg onerilmesi. Alkenlerin reaktif, ara iriin
Karbenlerin Katilmasi, Alkenlerin Epoksidasyonu, Mekanizma: veya 1driin olarak kullanildigr cok
|Alkenlerin Epoksidasyonu, Alkenlerin Epoksidasyonu, asamali sentez problemlerini ¢dzmek
Mekanizma: Epoksitlerin Asit Katalizli Ac¢ilmasi, Alkenlerin Syn icin retrosentetik analiz  kullanmak.
13 Dihidroksilasyonu, Alkenlerin Oksidatif Boliinmesi, Alkenlerin Kaynaklar: Ders Kitabi, 328-378.
Polimerizasyonu, Olefin Metatezi, Mekanizma: Olefin Metatezi, 2. Alkenlerin reaksiyonlart ve
Problem Cozme Stratejisi: Organik Sentez) polerimerizayonunu kapsayan boliimleri
okuyun. Kaynak: Ders Kitabi, 328-378.
Simif-i¢ci Uygulama: (5 dk) Alkenlerin reaksiyonlarina drnekler 3. Kisa Simav 2'ye Hazirhk: (Alkenlerin
verilmesi Yapisi ve Sentezi, Alkenlerin
Reaksiyonlar1) Kaynak: Ders Kitabu,
Sinif-ici Tartisma: (5 dk.) Alkenlerin reaksiyonlarina verilen 285-378.
orneklerin dogrulugunun tartigiimasi
Konu Anlatimi: Alk@pler (Giris, Alkinlerin Adlandlr}lmasg
IAlkinlerin  Fiziksel Ogzellikleri, Alkinlerin Ticari Onemi,|
Alkinlerin ~ Elektronik Yap1s13. Alkinlerin Asnhgl; Asenhq 1. Alkinleri, sikloalkinlerin ve tiirevlerinin
Iyonlarmin  Olusumu,  Asetilidlerden Alkmlern} Sentezi,| izilmesi ve adlandinlmast.  Alkinlerin
Eliminasyon Reaksiyonlariyla Alkinlerin Sentezi, Ozet: Alkin clk'l haloieniirl " i
Sentezleri) alki alojeniirlerden  eliminasyon ve
asetilid  iyonlarinin  eklenmesi  ve
Smf-ici Uygulama (5 dk): Alkinler (Giris, Alkinlerin S‘ibf“t.‘l‘;y"‘? yﬂﬁ‘g:ﬁ ‘1;113‘1 Szl‘(’t‘?ﬂi‘}g‘iﬁ
14 Adlandirilmasi, Alkinlerin Fiziksel Ozellikleri, Reaksiyonalari gosterimest.  ATKINICrM  reaxsiyon ar
izerine uygulamamn yaptirilmast mnlerlnl, reak51y9nun yon;hrm (bolgesel
kimya) ve stereokimya dahil olmak {iizere
Smif-ici Tartisjma (5 dk.): Alkinler {izerine yaptirilan 22191121{14111;0 edilmesi. Kaynak: Ders Kitaby,
uygulamanin tartigilmas: 2. Alkinler bolimiiniin okunmasi. Kaynak:
Kisa Smav 2 (15 dk.): Alkil Halojeniirler: Alkenlerin Yapis: ve Ders Kitabi, 392-420.
Sentezi, Alkenlerin Reaksiyonlar1 konular1 igeren bir kisa sinavin
lyapilmasi
Konu Anlatimi: Alkinler (Alkinlerin Katilma Reaksiyonlari, 1. Alkin reaksiyonlarmimn  gdzlemlenen
15 Mekanizma: Bir  Alkinin  Metal-Amonyak  Rediiksiyonu,| iirtinlerini aciklamak i¢in mekanizmalar
Mekanizma: Asit Katalizli Keto-Enol Tautomerizmi, Mekanizma; onermek. Alkinlerin reaktif, ara iriin
Baz Katalizli Keto-Enol Tautomerizmi, Alkinlerin Oksidasyonu,) veya {iriin olarak kullanildig1 ¢cok adiml
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Reaksiyonlari, Temel Terimler)

Smif-ici Uygulama (5 dk.): Alkinler (Alkinlerin Katilma
Reaksiyonlari, Mekanizmalar) {izerine uygulamanin yaptirilmasi

Smif-ici Tartisma (5 dk.): Alkinler {izerine yaptirilan
uygulamanin tartisilmast

sentez  problemlerini ¢dzmek igin
retrosentetik analizi kullanmak. Kaynak:
Ders Kitabi, 392-420.

Final sinavina hazirlik.

16

Final

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

56

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Organic Chemistry 1

CODE

KIM3441

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Kadir TURHAN

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to enable students to understand the difference between organic
and inorganic compounds and the function-structure relationship, and to gain the
knowledge and skills to use this relationship in theoretical and applied problems and to
carry out interdisciplinary applications.

COURSE CONTENT

Basic concepts (chemical bonding, hybridization, organic structures, bond and molecular
polarity, intermolecular interactions, functional groups, molecular and structural formulas,
isomerism, electrophile, nucleophile, structure and reactivity, energy diagrams, resonance)
stereochemistry; saturated hydrocarbons; radical reactions (alkanes and general
nomenclature rules, cycloalkanes) alkyl halides; nucleophilic substitution and elimination
reactions; alkenes and alkynes (nomenclature, syntheses, reactions).

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

L.G. Wade, “Organic Chemistry”, Pearson, 2013.

Required Reading:

[1]1Y. Yildirir, “Organik Kimya-Yasamin Kalbi”, 2. Baski, Bilim Yaymevi, 2014.
Recommended Readings:

G. Solomons, "Organik Kimya", 11. Basimdan Ceviri Ed. C. Uyanik, Literatiir Kitabevi,
Istanbul, 2016.

P. Wolhardt ve N. Schore,"Organik Kimya-Yapt ve Islev", 6.B askidan geviri editorii T.
Uyar, Palme Yayincilik, 2011.
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Upon successful completion of the course, students will be able to
1. Distinguish different functional groups in organic molecules.

2. Name organic compounds using the [UPAC nomenclature system.

Course Learning Outcomes

Explain the chemical reactions of functional groups.
Explain the importance and origin of stereochemistry in organic chemistry.
Compare substitution (SN1, SN2) and elimination (E1, E2) reactions in terms of

the type of solvent used, the required substrate, the nucleophile and base, and
stereochemist:

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Students' attendance and participation in class.
e  Detailed Assessment Criteria: 14 %5
- Active participation in class and asking questions
- Contributing to class discussions and problem-solving processes

Laboratory H H

Application (Oral Examination):
e Content: Students will be asked to explain the fundamental concepts
of Organic Chemistry 1 and propose a solution to a practical problem.
e  Format: Oral exam (5-10 minutes) to be administered individually
with the student. 1 %15
e  Detailed Assessment Criteria:
-Ability to explain concepts
-Ability to solve problems
-Ability to explain problem solutions

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H ‘

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics covered up to
the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 2 %10
e Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
class.

‘ Homework Assignments H H

‘ Presentations/Jury H H

‘ Project H H ‘

‘ Seminar/Workshop H H

Midterms:
e  Content: Comprehensive questions covering all topics covered up to
the exam week

e  Format: Face-to-face written exam. (90 minutes). 1 %40

e  Detailed Assessment Criteria:
-Demonstration of understanding of the basic concepts of the course.
-Ability to solve problems related to theoretical topics
-Conducting theoretical thinking processes.
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Content: Comprehensive questions covering the entire content of the
course
Format: Face-to-face written exam. (90 minutes).
Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills
-Demonstration of in-depth understanding of all topics covered in the
course.

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE

Related Preparation

Lecture: The origins of Organic Chemistry, Structure of]
the atom (Electronic structure of the atom, Electronic]
configurations of the atom), Bond formation: The Octet
Rule (Ioinic bonding, covalent bonding), Lewis structures|
Multiple bonding, Electronegativity and bond polarity,|
Formal charges, Resonance (Resonance hybrids, Majo
and Minor Resonance Contributors), Structural formulas|
(Condensed Structural Formulas, Line—Angle Formulas),
Molecular Formulas and Empirical Formulas, Arrheniu:
1 Acids and Bases, Bronsted—Lowry Acids and Bases (Acid
Strength, Base Strength, Structural Effects on Acidity),
Lewis Acids and Bases

Quick Practice (5 min.): Basic concepts and organic]
structures

Quick Discussion (5 min.): Organic bond structures,|
explanation of the concept of molecular

1. Review concepts from general chemistry that are
essential for success in organic chemistry, such as the
electronic structure of the atom, Lewis structures and the
octet rule, types of bonding, electronegativity, and
formal charges. Predict patterns of covalent and ionic
bonding involving C, H, O, N, and the halogens.
Identify resonance stabilized structures and compare the
relative importance of their resonance forms. Draw and
interpret the types of structural formulas commonly used
in organic chemistry, including condensed structural
formulas and line—angle formulas. Identify acids, bases,
electrophiles, and nucleophiles. Compare their strengths
and predict their reactions based on structure and
bonding, as well as Ka and pKa wvalues. Source:
Coursebook, 1-33.

2. Read the introduction to organic chemistry, atomic

structure, resonance, molecular formulas, and acid-base
sections. Source: Textbook, 34-41.

Lecture: Structure and Properties of Organic Molecules|
(Wave Properties of Electrons in Orbitals, Molecula
Orbitals (The Hydrogen Molecule; Sigma Bonding, Sigma
Overlap Involving p Orbitals), Pi Bonding (Single and
Double Bonds), Hybridization and Molecular Shapes (sp
Hybrid Orbitals, sp> Hybrid Orbitals, sp* Hybrid Orbitals),
Drawing Three-Dimensional Molecules, General Rules of]
Hybridization and Geometry, Bond Rotation (Rotation of]
Single Bonds, Rigidity of Double Bonds), Isomeris
(Constitutional Isomerism, Stereoisomers), Polarity of]
Bonds and Molecules (Bond Dipole Moments, Molecula
Dipole Moments), Intermolecular

Forces (Dipole-Dipole Forces, The London Dispersio:
Force, Hydrogen Bonding), Polarity Effects o
Solubilities, Hydrocarbons (Alkanes, Alkenes, Alkynes,
[Aromatic Hydrocarbons), Organic Compounds Containing]
Oxygen (Alcohols, Ethers, Aldehydes nd Ketones,|
Carboxylic Acids, Carboxylic Acid Derivatives), Organic]
Compounds Containing Nitrogen (Amines, Amides,
[Nitriles

Quick Practice (5 minutes): Demonstrate examples of]
functional group concepts.

In-Class Discussion (5 minutes): Discuss functiona
groups and compare them within a formula

1. Predict the hybridization and geometry of organic

molecules based on their bonding.
Identify isomers and explain the differences between
them. Predict general trends in physical properties such
as boiling points and solubilities. Identify the general
classes of organic compounds. Source: Coursebook, 42-
79.

2. Identify the general classes of organic compounds.

Source: Coursebook, 42-79.

Lecture: Structure and Stereochemistry of Alkanes|
3 (Classification of Hydrocarbons, Molecular Formulas of]
[Alkanes, Nomenclature of Alkanes (Common Names,|

1. Draw and name the isomers of alkanes, and explain the
trends in their physical properties. Draw alkane
conformations, compare their energies, and predict the
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IUPAC or Systematic Names), Physical Properties o
[Alkanes (Solubilities and Densities of Alkanes, Boilin
Points of Alkanes, Melting Points of Alkanes), Uses an
Sources of Alkanes (Major Uses of Alkanes, Alkan
Sources; Petroleum Refining, Natural Gas; Methane),

Reactions of Alkanes (Combustion, Cracking an
Hydrocracking, Halogenation), Structure an
Conformations of Alkanes (Structure of Methane,

Conformations of Ethane, Conformations of Propane),
Conformations of Butane (Torsional Energy of Butane,
Steric Strain), Conformations of Higher Alkanes (Genera
Molecular Formulas of Cycloalkanes, Physical Propertie
of Cycloalkanes, Nomenclature of Cycloalkanes), CisA
trans Isomerism in Cycloalkanes, Stabilities o
Cycloalkanes; Ring Strain (Heats of Combustion,|
Cyclopropane, Cyclobutane, Cyclopentane), Cyclohexan
Conformations (Chair and Boat Conformations, Axial an
Equatorial Positions,), Conformations of Monosubstitute
Cyclohexanes, Conformations of Disubstitute
Cyclohexanes (Substituents of Different Sizes, Extremel
Bulky Groups), Bicyclic Molecules (Nomenclature o
Bicyclic Alkanes, cis- and trans-Decalin

Quick Practice (5 minutes): Determine the structure an
stereochemistry, physical properties, and applications o
alkanes.

In-Class Discussion (5 minutes): Discuss the structur
and stereochemistry, physical properties, and applications|
of alkanes.

most stable conformations. Draw and name the
isomers of cycloalkanes, and explain ring strain. Draw
the conformations of cycloalkanes, compare their
energies, and predict the most stable conformations.
Source: Coursebook, 87-125.

2. Reading the sections containing the Structure and
Stereochemistry of Alkanes. Source: Textbook, 87-
125.

Lecture: The Study of Chemical Reactions (Introduction,|
Chlorination of Methane, The Free-Radical Chai
Reaction Key Mechanism, Free-Radical Halogenation,|
Equilibrium Constants and Free Energy, Enthalpy an
Entropy, Bond-Dissociation Enthalpies, Enthalpy Change
in Chlorination, Kinetics and the Rate Equation,|
Activation Energy and the Temperature Dependence o
Rates, Transition States, Rates of Multistep Reactions,|
Temperature Dependence of Halogenation, Selectivity i
Halogenation, The Hammond Postulate, Radica
Inhibitors, Reactive Intermediates)

Quick Practice (5 minutes): Practice the basic

mechanism of the radical chain reaction.

In-Class Discussion (5 minutes): Discuss the terminatio
step of the basic mechanism of the radical chain reaction.

1. Propose mechanisms and explain the steps for simple
reactions such as free-radical halogenation. Draw a
reaction-energy diagram, and use it to identify the
factors controlling the thermodynamics and kinetics of
a reaction. Use the mechanism, thermodynamics, and
kinetics of a reaction to predict which of several
possible products is the major product. Identify
reactive intermediates and explain their properties.
Source: Coursebook, 132-167.

2. Reading the section on chemical reactions. Source:
Coursebook, 132-167.

Lecture: Stereochemistry (Introduction, Chirality, (R) an
(S) Nomenclature of Asymmetric Carbon Atoms, Optica
Activity, Biological Discrimination of Enantiomers,
Racemic Mixtures, Enantiomeric Excess and Optica
Purity, Chirality of Conformationally Mobile Systems,|
Chiral Compounds without Asymmetric Atoms, Fische
Projections, Summary: Fischer Projections and Their Use)

Quick Practice (5 minutes): Writing optically activ
compounds and creating Fischer projections to understan
the concept of chirality.

In-Class Discussion (5 minutes): Discussing whether th
structures are racemic mixtures or chiral compounds.

1. Recognize structures that have stereoisomers, and
identify the relationships between the stereoisomers.
Recognize chiral structures, draw their mirror images,
and identify features that may suggest chirality. Identify
asymmetric carbon atoms and other stereocenters, and
assign their configurations. Explain the relationships
between optical activity and chirality, optical purity, and
enantiomeric excess. Explain how the different types of
stereoisomers differ in their physical and chemical
properties. Source: Coursebook, 174-212.

2. Reading the stereochemistry  section.
Coursebook, 174-212.

3. Preparation for Quiz 1: (Atomic Structure and Bonding,
Functional Groups, Structure and Stereochemistry of
Alkanes, Examination of Chemical Reactions, Alkyl
Halides: Nucleophilic Substitution and Eliminations)
Source: Textbook, 1-212.

Source:

Lecture: Stereochemistry (Diastereomers, Summary:
Types of Isomers, Stereochemistry of Molecules with Two
or More Asymmetric Carbons, Meso Compounds,|
[Absolute and Relative Configuration, Physical Propertie
of Diastereomers, Resolution of Enantiomers, Essentia
Terms, Study Problems, Applications of the relationshi
between linear transformations and matrices: the rank of

1. Recognize structures that have stereoisomers, and
identify the relationships between the stereoisomers.
Recognize chiral structures, draw their mirror images,
and identify features that may suggest chirality. Identify
asymmetric carbon atoms and other stereocenters, and
assign their configurations. Explain the relationships
between optical activity and chirality, optical purity, and
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linear transformation, change of basis, and similarity)

Quick Practice (5 minutes): Writing optically activ
compounds and creating Fischer projections to understan
the concept of chirality.

In-Class Discussion (5 minutes): Discussing whether th
structures are racemic mixtures or chiral compounds.

Quiz 1 (15 min.): A quiz covering bonds in organic]
chemistry, structure and properties of organic molecules,|
structure and stereochemistry of alkanes, examination o
organic reactions, and stereochemistry.

2. Reading the

enantiomeric excess. Explain how the different types of
stereoisomers differ in their physical and chemical
properties. Source: Coursebook, 174-212.
stereochemistry  section.
Coursebook, 174-212.

Source:

Lecture: Alkyl Halides: Nucleophilic Substitution An
Elimination (Introduction, Nomenclature of Alkyl Halides,|
Common Uses of Alkyl Halides, Structure of Alky
Halides, Physical Properties of Alkyl Halides, Preparatio
of Alkyl Halides, Mechanism Allylic Bromination,|
Summary: Methods for Preparing Alkyl Halides,
Reactions of Alkyl Halides: Substitution and Elimination,|
Second-Order Nucleophilic  Substitution: The SN2
Reaction, Key Mechanism: The SN2 Reaction, Generalit
of the SN2 Reaction, Summary: SN2 Reactions of Alky
Halides, Factors Affecting SN2 Reactions: Strength of th
[Nucleophile, Summary: Trends in Nucleophilicity,
Reactivity of the Substrate in SN2 Reactions,
Stereochemistry of the SN2 Reaction, Mechanism;
Inversion of Configuration in the SN2 Reaction, First
Order Nucleophilic Substitution: The SN1 Reaction, Ke
Mechanism: The SN1 Reaction, Stereochemistry of th
SN1 Reaction, Rearrangements in the SN1 Reactions,
Mechanism: Racemization in the SNI Reaction,)
Mechanism: Hydride Shift in an SNI1 Reaction,
Mechanism: Methyl Shift in an SNI Reaction,|
Comparison of SN1 and SN2 Reactions, Summary:
[Nucleophilic Substitutions)

Quick Practice (5 minutes): Practice on first- an
second-order formation of alkyl halides in nucleophilic
and substitution reactions, and hydride and methy]l shifts.

In-Class Discussion (5 minutes): Discuss examples o
whether hydride and methyl shifts are possible
nucleophilic and substitution reactions.

—-

1. Name alkyl halides, explain their physical properties,
and describe their common uses. Predict the products of
substitution and elimination reactions, and explain what
factors favor each type of reaction. Identify the
differences between first-order and second order
substitutions and eliminations, and explain what factors
determine the order of the reaction. Given a set of
reaction conditions, identify the possible mechanisms,
and predict which mechanism(s) and product(s) are most
likely. Source: Coursebook, 218-273.

2. Alkyl halides: reading the chapter on nucleophilic
substitution and elimination. Source: Coursebook, pp.
218-273.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Alkyl Halides: Nucleophilic Substitution An
Elimination (Elimination: The E1 Reaction, Ke
Mechanism:The E1 Reaction, Mechanism: Rearrangemen
in an E1 Reaction, Summary: Carbocation Reactions,|
Positional Orientation of Elimination: Zaitsev’s Rule,
Second-Order Elimination: The E2 Reaction, Ke
Mechanism: The E2 Reaction,, Stereochemistry of the E2|
Reaction, Comparison of E1 and E2 Eliminatio
Mechanisms)

Quick Practice (5 minutes): Elimination reactions o
alkyl halides, their first- and second-order formations, an
hydride and methyl shifts.

In-Class Discussion (5 minutes): Discussing examples toj
determine whether hydride and methyl shifts are possibl
in elimination reactions.

1.Name alkyl halides, explain their physical properties,

and describe their common uses. Predict the products of
substitution and elimination reactions, and explain what
factors favor each type of reaction. Identify the
differences between first-order and second order
substitutions and eliminations, and explain what factors
determine the order of the reaction. Given a set of
reaction conditions, identify the possible mechanisms,
and predict which mechanism(s) and product(s) are most
likely. Source: Coursebook, 218-273.

2. Preparation for Quiz 2: (Alkyl Halides: Nucleophilic
Substitution and Eliminations) Source: Coursebook,
218-284.

10

Lecture: Structure And  Synthesis of  Alkenes|
(Introduction, The Orbital Description of the Alken
Double Bond, Elements of Unsaturation, Nomenclature o
Alkenes, Nomenclature of Cis-Trans Isomers, Summary:
Rules for Naming Alkenes, Commercial Importance o
Alkenes, Stability of Alkenes, Physical Properties o
[Alkenes)

1. Draw and name alkenes and cycloalkenes. Given a
molecular formula, calculate the number of double
bonds and rings. Explain how the stability of alkenes
depends on their structure. Show how alkenes can be
synthesized from alkyl halides and alcohols by
elimination. Source: Textbook, pp. 285-318.

2. Reading the section on the Structure and Synthesis of
Alkenes Source: Textbook, 285-318.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 12/18



Quick Practice (5 minutes): Alkene structure and
synthesis, nomenclature, physical properties, and
geometric isomerism with examples.

In-Class Discussion (5 minutes): Alkene structure and
synthesis, nomenclature, physical properties, and
geometric isomerism with examples.

11

Lecture: Structure And Synthesis of Alkenes (Alken
Synthesis by Elimination of Alkyl Halides, Mechanism:
Dehydrohalogenation by the E2 Mechanism, Mechanism:
Stereochemistry of the E2 Reaction, Mechanism: E2
Debromination of a Vicinal Dibromide, Alkene Synthesi
by Dehydration of Alcohols, Key Mechanism: Acid-
Catalyzed Dehydration of an Alcohol, Alkene Synthesis|
by High-Temperature Industrial Methods)

Quick Practice (5 minutes): Have students creat
examples of alkene syntheses and mechanisms.

In-Class Discussion (5 minutes): Discuss th
mechanisms in examples of alkene syntheses an
mechanisms.

1. Propose mechanisms to explain the observed
products of alkene reactions. Use retrosynthetic
analysis to solve multistep synthesis problems with
alkenes as reagents, intermediates, or products.
Sources: Coursebook, 328-378.

2. Read the sections on the structure and synthesis of

alkenes. Source: Coursebook, 328-378.

12

Lecture: Reactions of Alkenes (Reactivity of the Carbon
Carbon Double Bond, Electrophilic Addition to Alkenes,|
Key Mechanism: Electrophilic Addition to Alkenes,|
[Addition of Hydrogen Halides to Alkenes,

Mechanism: Ionic Addition of HX to an Alkene,
Mechanism: Free-Radical Addition of HBr to Alkenes,
[Addition of Water: Hydration of Alkenes, Mechanism;|
Acid-Catalyzed Hydration of an Alkene, Hydration b
Oxymercuration—Demercuration, Mechanism;
Oxymercuration of an Alkene, Alkoxymercuration
Demercuration, Hydroboration of Alkenes, Mechanism:
Hydroboration of an Alkene)

Quick Practice (5 minutes): Solve examples related to
the reactions and mechanisms of alkenes.

In-Class Discussion (5 minutes): Discuss the solved
examples related to the reactions and mechanisms of
alkenes.

1. Explain why electrophilic additions are among the
most common reactions of alkenes. Predict the
products of the reactions of alkenes, including the
orientation of the reaction (regiochemistry) and the
stereochemistry. Propose mechanisms to explain the
observed products of alkene reactions.

Sources: Coursebook, 328-378.

2. Read the sections covering the reactions of alkenes.

Source: Coursebook, 328-378.

13

Lecture: Reactions of Alkenes (Addition of Halogens to|
[Alkenes, Mechanism: Addition of Halogens to Alkenes,|
Formation of Halohydrins,

Mechanism: Formation of Halohydrins, Catalyti
Hydrogenation of Alkenes, Addition of Carbenes t
Alkenes,  Epoxidation of Alkenes, Mechanism;
Epoxidation of Alkenes, Epoxidation of Alkenes,|
Mechanism: Acid-Catalyzed Opening of Epoxides, S
Dihydroxylation of Alkenes, Oxidative Cleavage o
[Alkenes, Polymerization of Alkenes, Olefin Metathesis,|
Mechanism: Olefin Metathesis, Problem-Solving Strategy:
Organic Synthesis)

Quick Practice (5 minutes): Provide examples of alkene
reactions.

In-Class Discussion (5 minutes): Discuss the validity of
the examples given for alkene reactions.

1. Propose mechanisms to explain the observed
products of alkene reactions. Use retrosynthetic
analysis to solve multistep synthesis problems with
alkenes as reagents, intermediates, or products.
Sources: Coursebook, 328-378.

2. Read the sections covering the reactions and
polarization of alkenes. Source: Coursebook, 328-
378.

3. Preparation for Quiz 2: (Structure And Synthesis of
Alkenes, Reactions of Alkenes) Source:
Coursebook, 285-378.

14

Lecture: Alkynes (Introduction, Nomenclature o
[Alkynes, Physical Properties of Alkynes, Commercia
Importance of Alkynes, Electronic Structure of Alkynes,|
Acidity of Alkynes; Formation of Acetylide Ions,)
Synthesis of Alkynes from Acetylides, Synthesis o
[Alkynes by Elimination Reactions, Summary: Synthese
of Alkynes)

Quick Practice (5 minutes): Practice exercises o
[Alkynes (Introduction, Nomenclature of Alkynes, Physica

Properties of Alkynes, Reactions of Alkynes)

1. Draw and name alkynes, cycloalkynes, and their
derivatives. Show how to synthesize alkynes by
elimination from alkyl halides and by the additions
and substitutions of acetylide ions. Predict the
products of the reactions of alkynes, including the
orientation of the reaction (regiochemistry) and the
stereochemistry. Source: Coursebook, 392-420.

2. Reading the Alkynes section. Source: Coursebook, 392-

420.
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In-Class Discussion (5 minutes): Discussion of th
practice exercise on alkynes

Quiz 2 (15 minutes): Alkyl Halides: Structure an
Synthesis of Alkenes, Reactions of Alkenes.

Lecture: Alkynes (Addition Reactions of Alkynes,|
Mechanism: Metal-Ammonia Reduction of an Alkyne,
Mechanism: Acid-Catalyzed Keto—Enol Tautomerism,
Mechanism: Base-Catalyzed Keto—Enol Tautomerism,|
Oxidation of Alkynes, Problem-Solving Strategy:
Multistep Synthesis, Summary: Reactions of Alkynes,

15 Essential Terms)

1. Propose mechanisms to explain the observed products
of alkyne reactions. Use retrosynthetic analysis to
solve multistep synthesis problems with alkynes as
reagents, intermediates, or products. Source:
Coursebook, 392-420.

In-Class Activity (5 minutes): Practice exercises o 2. Preparation for the Final exam.

alkynes (Addition Reactions and Mechanisms of Alkynes)

In-Class Discussion (5 minutes): Discussion of th
ractice exercise on alkynes

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 4 56

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 10

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS ‘-1 Temel kimyasal

kavramlar1 tanimlayip kimya
ile ilgili alanlardaki bilgileri,
uygulama arag-gereglerle
destekleyerek bilimsel
yaklagimi  6n plana alacak
sekilde ileri diizeydeki
kuramsal ve  uygulamal
bilgileri kazanabileceklerdir.
/ They will be able to gain
advanced theoretical and
practical  knowledge by
recognizing basic chemical
concepts and supporting their
field knowledge related to
chemistry with application
tools and equipment, with a
scientific approach at the
forefront.

PS ‘-2 Alanlarinda

edindikleri ileri diizey teorik
ve uygulamali bilgilerini,
kimya ile ilgili alanlardaki
problemlerin incelenmesi i¢in
deney tasarlaylp  ¢Oziim
yontemi  gelistirme, uygun
analitik yontemler ve
teknikler kullanarak
problemleri ¢dzme, verileri
toplama, sonuglar1 analiz etme
ve yorumlama igin
kullanabileceklerdir. / They
will be able to use the
advanced theoretical and
practical knowledge they have
acquired in their fields to
design  experiments  and
develop solution methods to
investigate  problems  in
chemistry-related fields, to
solve problems using
appropriate analytical
methods and techniques, to
collect data, to analyze and
interpret the results.

19}
19}
19}
19}
19}
I
I
I
1

19}
F°N
19}
I
F°N
19}
19}
19}
(IS

PC-3 Alanlarinda
edindikleri ileri diizey teorik
ve uygulamali bilgileri
kullanarak kimya ile ilgili
alanlarda  kargilagilan  ve
ongoriilemeyen karmagik
sorunlara, arastirma
yontemlerini kullanarak, yeni
stratejik yaklagimlar
gelistirerek ve  sorumluluk
alarak ¢0ziim
iiretebileceklerdir. / Using the
advanced theoretical and
practical knowledge they have
acquired in their fields, they
will be able to produce
solutions to unforeseen and
complex problems

19)]
19)]
19)]
19)]
19)]
19)]
19)]
I~
I
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encountered in chemistry-
related fields by using
research methods, developing
new strategic approaches and
taking responsibility.

PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak ve
paydaslariyla ortaklasa
caligmalar yliriitebilecek ve
analitik diislinme yetenegini
kullanabileceklerdir. / They
will be able to conduct studies
independently and in
collaboration ~ with  their
stakeholders in chemistry and
related fields and use their
analytical thinking skills.

19}

F°N

IS

F°N

F°N

I~

19}

19}
(IS

PC-5 segtikleri bir veya
birden fazla kimya uygulama
alaninda  (Kalite  Egitimi,
Farmasotik Uriin,
Biyokimyasal = Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyasi vb)
uzman statlisii
kazanabileceklerdir. / They
will be able to gain expert
status in one or more
chemistry application areas of
their choice (Quality
Education, Pharmaceutical
Product, Biochemical
Technologies, Polymer
Technology, Food Chemistry,

IS

IS

IS

IS

19}

I

I

I
(IS

Environmental Chemistry,
etc.).

P g-6 Kimya alaninda
yaygm  olarak  kullanilan

bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini,
problemleri  ¢dzmek, veri
analizi yapmak ve
simiilasyonlar gergeklestirmek
igin etkin bicimde
kullanabileceklerdir. / They
will be able to effectively use
computer and artificial
intelligence technologies
widely used in the field of
chemistry and at least one
programming language to
solve problems, analyze data
and perform simulations.

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarini
degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu
hedeflere ulasmak icin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir. / They
will be able to determine their
personal and professional
development goals by
evaluating career
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opportunities in chemistry and
related fields and use lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglart  dikkate  alarak

mesleki etik ilkeler ile
toplumsal ve evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / They will
be able to act in accordance
with  professional  ethical
principles, social and
universal values, with a sense
of social responsibility and a
sense of justice, taking into
account the legal
consequences that may arise
while conducting their
scientific research and
professional activities.

PC-9 Bireysel ya da
takim olarak yiriittiikleri
calismalarda ve projelerde
kalite yonetimi ilkelerini
uygulayarak stireleri ve
sonuglar1 kalite standartlart
gergevesinde
degerlendirebileceklerdir. /
They will be able to
evaluate processes and
results within the
framework of  quality
standards by applying
quality management
principles in the work and
projects they carry out
individually or as a team.

IS

IS

19

19

IS

|98]

I~

|98]

1

PC-10 Belitli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir
bilgi kaynaklarmi etkin bir
sekilde kullanabileceklerdir. /
They will be able to use
reliable information sources
effectively by conducting a
literature search on a specific
chemistry-related topic.

P_(L—l 1 Teorik ve

uygulamali kimya alaninda
O0zglin akademik arastirma
yiiriitebileceklerdir. / They
will be able to conduct
original academic research in
the field of theoretical and
applied chemistry.

19}

IS

IS

IS

IS

I~

I~

I~

(IS

PC-12 ileri diizey kimya

19}

IS

19}

IS

IS

I

I~

I~
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bilgilerini takip edebilecek,
kimya ile ilgili konular1 ve
aragtirmalart kimyasal
terminoloji kullanarak Tiirkce
ve Ingilizcede tiim paydaslara
sozli ve yazilh  olarak
aktarabileceklerdir. / They
will be able to follow
advanced chemistry
knowledge and  convey
chemistry-related topics and
research to all stakeholders,
both verbally and in writing,
in Turkish and English, using
chemical terminology.
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