FAKULTE / ENSTITU ADI Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / Kimya
ANABILIM DALI ADI

. Kimya Tarihi
DERSIN ADI

DERSIN KODU KIM2571

YEREL KREDISi 3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

YARIYIL Giiz

Ingilizce, Tiirkce

DERSIN DiLi

DERSIN SEVIYESi Lisans

. - Secmeli @ Kimya Lisans Programi (%30 ingilizce)
DERSIN TURU

. . . Temel Meslek Dersleri
DERSIN KATEGORISI

DERSIN VERILIiS SEKLI Yiiz Yiize

DERSI SUNAN AKADEMIK Kimya Béliimii
BiRIM

DERSIN KOORDINATORU Nevim SAN

ASISTAN(LAR)

Bu dersin amaci, kimya lisans egitimine yeni baslamis olan Ogrencilerin, ikinci siniftan
itibaren meslek derslerini agirlikli olarak Ogrenmeye basladiklari yilda, kimyanin antik
caglardan giiniimiize kadar, temel bilim haline doniisiim siirecinin donemler halinde
ogrencilere aktarilmasi amaglanmaktadir. Modern kimya temel bir bilim olarak kabul
edilmeden oOnce de insanoglu bilingli ve/veya bilingsiz bigimde maddenin yapist ve
degisimleri hakkinda bilgi edinmek istemistir. Fransiz devrimine kadar madde ile ilgili
DERSIN AMACI calismalar modern kimya olarak kabul gérmemistir. Diinya bilim tarihi ve teknoloji
alanindaki gelismeler kimya alanindaki caligmalar1 da olumlu yonde etkilemistir. Yapilan
deneysel calismalarin teorilerle ispat edilmesi sonucunda da 1800’li yillarin baslarinda
kimya temel bir bilim olarak kabul edilmistir. Bu ders kapsaminda ilk olarak modern kimya
oncesi (simya donemi) yapilan ¢aligmalar ve sonuglar incelenecektir. 19. yy dan itibaren ¢ok
hizli bir gelisim gosteren kimya biliminin temel konular1 ayrmtili olarak incelenecektir.
Ayrica iilkemizdeki kimya biliminin gelisimi de kapsamli olarak incelenecektir. Konular
aras1 gegisler, dgrencilerin katilimi ve soru-cevap seklinde irdelenecektir.

Modern Kimya o6ncesi, kimya (simya) alanin yapilan ¢alismalar ve bu caligmalar1 yapan
kisilerin ¢aligma kosullarinin incelenmesi; modern kimyaya gegis silirecini hazirlayan
DERSIN iCERIGi caligmalarin incel_enme§i; .modern kimyanin temel konular1 ve konular arasindaki gegisleri.n
ayrmtilari; lilkemizdeki kimya alaninda yapilan ¢aligmalar ve bu c¢alismalar onciililk etmis
bilim insanlarinin katkilarinin degerlendirilmesi

Ders Kitaplar::
[1] Délen, Emre. Kimya Tarihinden Kesitler. Tiirkiye Kimya Dernegi Yayinlar1 No:33,2018.
DERS KITABI / MALZEMESI / [2] Topdemir, Hiiseyin Gazi , Unat, Yavuz. Bilim Tarihi. 4. baski, Pegem Akademi
ONERILEN KAYNAKLAR

Yayincilik, 2018.

[3] John, Hudson. Kimya Tarihi, 1. Baski, Springer,1992.
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Ders Ogrenim Ciktilar:

Onerilen Kaynaklar:

[1] Berkem, A. Riza. Kimya Tarihine Toplu Bir Bakis. Tiirk Kimya Dernegi Yayinlar1,12,
Istanbul, 1996.

[2] Bernal, J. Desmon. Tarihte Bilim. Evrensel Basin Yaymn, Istanbul, 2008.

[3] https://www.chemistryviews.org/significant-milestones-in-chemistry-a-timeline-of-
influential-chemists/

[4] https://www.euchems.eu/wp-content/uploads/2015/08/38-Morris_.pdf

[S] Keinan, Ehud (Editor), Schechter, Israel (Editor). 21. Yiiyyil Kimyasi. SBN: 978-3-527-
61295-6, Wiley, 2008.

[6] Mason, Stephen F. Bilimler Tarihi. Tirk Tarih Kurumu, Ankara, 2013.

[7] Tez, Zeki. Bilimde ve Sanayide Kimya Tarihi. Nobel yayinlari, Ankara,2000.

[8] Yildirim, Cemal. Bilim Tarihi. 13. Baski, Remzi Kitabevi, Istanbul, 2010.

9] Waldron, Kimberly. 21. Yiiyyil Kimyast, 2. baski, 2019.

https://store.macmillanlearning.com/us/product/2 1 st-Century-
Chemistry/p/131910617X?srsltid=AfmBOoqu-Gek0_cd-
u_Z2FGmnXg5DnUtl9yeme3nRAJqyZ2pJWKanL TL

Bu dersi basarryla tamamlayan 6grenciler,
Kimyanin neden bir temel bilim oldugunu ve énemini kavrayabileceklerdir.
Antik caglarda yapilan ¢aligmalar hakkinda bilgi sahibi olabileceklerdir.

Kimyanin modern bir bilim olarak kabul edilmesine kadar bu alanda yapilan
calismalar1 anlayabileceklerdir.

Gliniimiiz kimyas1 i¢in olmazsa olmaz konulari ve bu konuda galisan bilim
insanlarmin ¢aligmalarini anlayabileceklerdir.

Gegmiste yapilmis c¢alismalarinin nasil yapildigini, eksik ve/veya yanlislarin
nelerden kaynaklandigini degerlendirebileceklerdir.

Kimyadaki temel kavramlar hakkinda bilgi edinebileceklerdir.

Islam Diinyasinda bilime hizmet etmis bilim insanlarini ve caligmalarm
anlayabileceklerdir.

Tiirkiye de kimya egitimi alaninda yapilan caligmalarmin tarihsel siirecini
anlayabileceklerdir.

Kimyanin temel bir bilim olarak ne kadar genis bir alana hitap ettigini ve halen
yapilabilecek ¢ok seyin oldugunu ve bilgiye nasil ulasabileceklerini
anlayabileceklerdir.

DEGERLENDIRME SiSTEMi

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 soru-cevap siireglerine katki saglayabilme

Laboratuvar:

Uygulama (Sozlii Sinav):
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icerik: Ogrencilerden Kimya Tarihi dersinin temel kavramlarm
aciklamalarmin ve uygulamali bir soruya ¢oziim 6nerisi sunmalarinin
istenmesi

Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii smav (5-
10 dakika)

Detayh Degerlendirme Kriterleri:

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

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
1) icerik: Smav haftasmna 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 islenen konular ile ilgili yorum yapabilme
Odev:

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi
Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmeleri
e  Format: Bireysel sunum
< . . . %25
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje:

e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi

e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

-Ozgiin bir arastirma konusunun bulunabilmesi

-Bir arastirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar

dogrultusunda yazilabilmesi
Seminer/Workshop | l
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Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (70 dakika)
1 %30
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
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 kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
‘ Doénem ici Cahsmalarin Basari Notuna Katkis H %60 l
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 l
TOPLAM %100 | |

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Bilgi, Bilim, felsefe, medeniyet, bilim tarihi
kavramlarmin agiklanmasi ve 6nemi

Antik ¢aglarda kimya ile ilgili olabilecek
calismalarin  kaynak  kitaplarin  ilgili
boliimiinden arastirilmasi

1 Simf-i¢ci Tartisma (20 dk.): Ogrencilerin neden kimya egitimini
sectigi sorusunun irdelenmesi. Kimyanin 6neminin vurgulanmasi
Konu Anlatimi: Antik caglarda “simya” adi altinda yapilan
calismalar. Bu konularda yapilan calismalarin toplum iizerindeki Simya ile ilgili ¢aligmalarin ve bu konuda
etkisi. calisan kisilerin ¢aligmalarinin  kaynak]
Simya alaninda c¢aliyjma yapan oOnemli kisilerin hayatlar1 ve kitaplarin ilgili boliimiinden aragtirilmasi
2 calismalari
Sinif-ici Tartisma (10 dk.): Simya alanina giren ilk ¢caligmalarin
neler olabilir? Sorusunun cevabinin arastirilmasi
Konu Anlatimi: Simya’dan modern kimya’ya gecis siirecleri ve Simya ile ilgili gahsmalan ile tanmna
yapilan ¢aligmalar Lo
kisilerin ¢alismalarinin ve g¢aligmalarinda
3 Sinif-ici Tartisma (10 dk.): Simya caligmalarinda kullanilmig kullandiklar: tekniklerin ilgili kaynaklarda
b . 2 arastirilmast
olan tekniklerin ve aletlerin neler olacaginin tartigiimasi
Konu Anlatimi: F lo.glstop 1_<avram1 ile yanma olgylarmm Flogiston kavrammimn ve bu konuda
aciklanmasi, yanma isleminin aydinlatilma siireci e
calisma yapan bilim insanlarinin kaynak
Sinif-ici Tartisma (10 dk.): Flogiston kavraminin eksiklerinin ve kl.t.ap.l ann ilgili boliimiinden arastlrllmagl._
4 N : C o ] Giintimiizde kullanilan yanma teorisi ile|
yanlislarinin neler oldugu? Flogiston teorisinin kimya tarihindeki . .
. .. flogiston kavraminin karsilagtirilmasi igin,)
Oneminin tartigilmasi . .
Genel Kimya kitaplarindan  yanma
teorisinin aragtirilmasi
Konu Anlatimi: Flogiston teorisinin ¢okiisii, havanin bir karigim Van Helmont ile kimya bilimine giren gaZ
oldugunun ispatlanmasi ve antik ¢aglardan beri kullanilan kavraminin deneysel calismalarla
5 |Aristo’nun 4 element dgretisinin son bulmasi. desteklenmesi ve havanin tek bir element]

Modern Kimya olusumundaki 6ncii ¢aligsmalar

Sinif-i¢ci Tartisma (15 dk.): Avrupa’da orta ¢agin son bulmasi ilg

olmadigini ispat1 ile ilgili konularin kaynak]
kitaplarin ilgili boliimlerinden aragtirilmasi
Bilim tarihindeki gelismelerin kimyaya
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bilimde ve sanatta ortaya ¢ikan akimlarin, kimyanin gelisimine
katkisinin tartigilmasi

katkisinin  aragtirilmasi  (internet ve A
uygulamalarindan)

Konu Anlatimi: Modern Kimya ve Lavosier’in kimyaya katkilar L. ta vosierin hayatn?m,. . Qahsmz_ularmm Ve
. . imyaya katkisinin ilgili ders kitaplarinda
ve 18.yy sonlar1 ile 19.yy. baslarinda Kimya alaninda gergeklesen .
diger cahsmalarm anlatimasn ve internet kaynaklarmdan. grastlrllmasl .
6 2. 19. Yy baglarinda Bilim tarihindek
Simif-i¢ci Tartisma (15 dk.): Lavoisier’in ¢alismalar1 ve modern| g_ehsmelerm gozden gegirilmesi - (kayna
kimyaya katkilarinin tartisilmasi kitaplardan, Al uygulamalarindan)
yay stimas
Konu .Anlat.lmlz ElekFrigin kir}qya alaninda uygulamalarmm I. Volta'nm ilk basit pili kesfetmesi il
kesfedilmesi, elektrokimya dogusu ve elektrokimyanin modern - . . . - .
kimya’da Snemi elekrlglq kimya 1le~ birlestirilmesi ve
7 elektrokimya’nin dogusu Kaynak: Ders
Smif-ici Tartisma (15 dk.): Elektrigin kesfinin Kimya kitap }arlmln ilgili  bolimleri ve A
Tarihindeki 6neminin tartigilmasi uygulamalan
8 Ara Smav 1 Smav “haftasma 1.<adar. islenen konulart
tiimiiniin tekrar edilmesi
Konu Anlatimi: Anorganik kimyadaki gelismeler. Fizikokimya 1. Bilim ve teknoloji alaninda yapila
alaninda yapilan ¢alismalar ve temel kimya kanunlarmin nasi] calismalar ve sanayii devriminin Kimya’y:
olustugunun irdelenmesi olumlu etkisinin arastiriimasi1 Kaynak: Ders|
9 kitaplariin  ilgili  bolimleri ve Al
Smif-ici Tartisma (15 dk.): Fizikokimya’da matematigin uygulamalari
Oneminin tartisilmasi 2. Fizik alaninda aym donemde yapila
calismalarin gézden gecirilmesi
Konu Anlatimi: Vitalist teorisi ve lire sentezin yapilmasi ile
Vitalist teorisinin ¢iiriitiilmesi ve bunun sonucu olarak Organik 1. Vitalist teorisi ile ilgili 6n arastirma
Kimya alaninda yapilan ¢aligmalarin biiyiik bir ivme kazanmasi, 2. Organik Kimya alanina yapilas
10 Organik Kimya alaninda yapilan ¢aligmalara toplu bir bakig ¢alismalarin neler oldugunun arastirilmasi
Kaynak: Ders kitaplarmm ilgili boliimleri
Smif-ici Tartisma (15 dk.): Vitalist teorisinin cliriitiilmesinin ve Al uygulamalari
organik kimyanin gelisimine katkisinin tartisilmasi
K?nu Anlatimi: Rgdyokimya alamnda yapilan ¢aligmalar, II. 1. 2. Dimya savaginmn kimya tarihi tizerindeki
Diinya savaginin Kimya alanindaki ¢alismalara yansimalari, 19. Kilerini trlma
yy baslarinda radyoaktif elementlerin kesfedilmesi, ¢ekirdek etk erEm arag Lr.l 1s1 Qoili bolimleri
imyast Kaynak: Ders kitaplarinin ilgili boliimler
11 ve Al uygulamalari
Smif-ici Tartisma (5 dk.): Savaslarin kimya bilimi iizering
etkilerinin tartigilmasi
Konu Anlatimi: Kimya sanayinin dogusu ile Kuantum Kimyas1 1. 20. yyda kimya alaninda yapila
've biyokimya alanindaki gelismeler calismalara toplu bir bakisin arastirilmasi
Kuantum Kimyas1 alanindaki ¢aligmalar ile atomun yapisinin Kaynak: Ders kitaplarinin ilgili boliimleri
aydinlatilmasi ile ilgili temel bilgilerin kesfedilmesi ve Al uygulamalar1
12 2. DNA’nin ¢ift sarmal yapisinin kesfi il
Smif-ici Tartisma (15 dk.): Kimya alanindaki gelismelerin ilgili ¢alismalarin arastirilmasi
sanayiye uygulanmasi, Ornegin seker pancarindan endiistriyell
seker eldesi ve sekerin giinliik hayatta kullanimi
Konu Anlatimi: Giiniimiiz kimyacilarinin ¢alisma konularma 1. 20. yy’in son 50 yilinda kimya biliminde
toplu bir bakis. Tiirkiye de Kimya egitiminin gegmisten gliniimiize yapilan temel ¢aligmalarin arastirilmast
gecirdigi evrelerin anlatilmasi 2. Nobel Kimya o&diillerinin hangi yillarda v
13 ozellikle son 21. yy da hangi galismalai
Sinif-ici Tartisma: (15 dk.) Giliniimiizdeki kimya egitiminin verildiginin aragtirilmasi
geldigi noktanin tartigiimasi
https://www.nobelprize.org/prizes/chemistry/
Ogrenci sunumlari, dsnemin 4. Haftasinda belirlenen ve her
0grencinin bireysel olarak hazirlamis oldugu konularin 1. 4. Haftada belirlenen konularin her dgrencil
sunumlarinin yapilmasi tarafindan hazirlanarak, smnif ortamind
14 bilgisayar ortaminda gorsel destekli olaral
Simif-i¢ci Tartisma: (15 dk.) Sunum konularnm genel biy 5-8 dakika araliginda anlatilmasi
degerlendirmesi
Ogrenci sunumlari1, donemin 4. Haftasinda belirlenen ve her 1. 4. Haftada belirlenen konularin her dgrencil
0grencinin bireysel olarak hazirlamis oldugu konularin tarafindan hazirlanarak, smif ortamind
15 sunumlarinin yapilmasi bilgisayar ortaminda gorsel destekli olaral

Smif-ici Tartisma: (10 dk.) Sunum konularmin genel biy

5-8 dakika araliginda anlatilmasi
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degerlendirmesi

16 Final

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi
(Saat)
I

42

Laboratuar H H H

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik 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

The History of Chemistry

CODE

KIM2571

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Nevim SAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students will be able to who have just started their bachelor's
degree in chemistry the process of chemistry's transformation into a fundamental science
from ancient times to the present day, divided into periods, in the year when they begin to
focus on professional courses from the second year onwards. Even before modern
chemistry was accepted as a fundamental science, humans sought to gain knowledge
about the structure and changes of matter, whether consciously or unconsciously. Until
the French Revolution, studies on matter were not accepted as modern chemistry.
Developments in world science history and technology also had a positive impact on
studies in the field of chemistry. As a result of experimental studies being proven by
theories, chemistry was accepted as a fundamental science in the early 1800s. In this
course, the studies and results of the pre-modern chemistry (alchemy period) will be
examined first. The fundamental topics of chemistry, which has seen rapid development
since the 19th century, will be examined in detail. Additionally, the development of
chemistry in our country will be comprehensively examined. Transitions between topics,
student participation, and question-and-answer sessions will be explored.

COURSE CONTENT

An examination of the studies conducted in the field of chemistry (alchemy) before
modern chemistry and the working conditions of those who conducted these studies; an
examination of the studies that prepared the way for the transition to modern chemistry;
the basic subjects of modern chemistry and details of the transitions between the subjects;
an evaluation of the studies conducted in the field of chemistry in our country and the
contributions of the scientists who pioneered these studies.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:
[1] John, Hudson. The History of Chemistry. 1st ed., Springer US.,1992.
[2] Trifiro, Feruccio. Fundamentals of Chemistry —Voll- A History of Chemistry,
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chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.eolss.net/sample-
chapters/c06/e6-11-01-01.pdf.

Required Reading:

Keinan, Ehud. (Editor), Schechter, Israel (Editor). Chemistry for the 21st Century. SBN:
978-3-527-61295-6, Wiley VCH, 2008.

Recommended Readings:

[1] https://www.euchems.eu/wp-content/uploads/2015/08/38-Morris_.pdf

[2]  https://www.chemistryviews.org/significant-milestones-in-chemistry-a-timeline-of-
influential-chemists/

[31 Waldron, Kimberly. 2Ist Century  Chemistry, Second Ed., 2019.
https://store.macmillanlearning.com/us/product/21st-Century-
Chemistry/p/131910617X?srsltid=AfmBOoqu-Gek0_cd-
u_Z2FGmnXg5DnUtl19ycmc3nRAJqyZ2pJWKanLTL

[4] Roscoe Henry E., John Dalton and The Rise of Modern Chemistry, Paradigma
Academia, 2021.

Course Learning Outcomes

Upon successful completion of the course, students will be able to

1. Understand why chemistry is a fundamental science and its importance.

2. Gain knowledge about the work done in ancient times.

3. Gain knowledge about the work done in this field until chemistry was accepted

as a modern science.

Gain knowledge about the essential topics in modern chemistry and the work of
scientists working in this field.

Evaluate how past work was done and what caused any shortcomings and/or
erTors.

Gain knowledge the basic concepts of chemistry.

Gain knowledge about scientists who have contributed to science in the Islamic
world and their works.

Gain knowledge about the historical process of studies conducted in the field of
chemistry education in Turkey.

Gain knowledge how chemistry, as a fundamental science, covers such a wide

field, how much remains to be done, and how to access information.

EVALUATION SYSTEM

Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
14 %S

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving

processes

Laboratory

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
History of Chemistry and to propose a solution to a practical problem.

o Farmat: Individnal aral examination with each ctndent (5210
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https://www.wiley.com/en-us/search?filters%5bauthor%5d=Ehud%20Keinan&pq=++
https://www.wiley.com/en-us/search?filters%5bauthor%5d=Israel%20Schechter&pq=++
https://www.euchems.eu/wp-content/uploads/2015/08/38-Morris_.pdf
https://store.macmillanlearning.com/us/product/21st-Century-Chemistry/p/131910617X?srsltid=AfmBOoqu-Gek0_cd-u_Z2FGmnXg5DnUtl9ycmc3nRAJqyZ2pJWKanLTL
https://store.macmillanlearning.com/us/product/21st-Century-Chemistry/p/131910617X?srsltid=AfmBOoqu-Gek0_cd-u_Z2FGmnXg5DnUtl9ycmc3nRAJqyZ2pJWKanLTL
https://store.macmillanlearning.com/us/product/21st-Century-Chemistry/p/131910617X?srsltid=AfmBOoqu-Gek0_cd-u_Z2FGmnXg5DnUtl9ycmc3nRAJqyZ2pJWKanLTL

minutes).

o  Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
2) Content: Comprehensive questions covering all topics addressed up to the
exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:

e  Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

e  Format: Written reports and group presentations

o  Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

1 %25
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
Project:
e  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.
e  Format: Written reports and group presentations
e  Detailed Assessment Criteria:
-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
Seminar/Workshop ‘ ‘ ‘ ‘
Midterms:
o,
e Cantents ("amnrehencive mmiactinne eaverine all tanice addrecesd nin 1 %30
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to the exam week
e  Format: Face-to-face written exam. (90 minutes).

e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

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 a thorough understanding of all topics
covered in the course

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation

Lecture: Explanation and importance of the concepts
of information, science, philosophy, civilisation, and
history of science

1.Researching works related to chemistry in ancient times
from the relevant sections of reference books

In-Class Discussion (20 minutes): Examining the
question of why students choose chemistry education.
Emphasising the importance of chemistry.

Lecture: Studies conducted in ancient times under the

name of “alchemy.” The impact of studies conducted in 1. Researching works related to alchemy from the
this field on society. relevant sections of reference books

The lives and works of important figures who worked
in the field of alchemy.

In-Class Discussion (10 minutes): What could be the
first studies in the field of alchemy? Researching the
answer to this question

Lecture: Transition processes and studies from 1

- Researching the works of individuals known for their
alchemy to modern chemistry

work in alchemy and the techniques they used in their

3 . . . . . work from relevant sources.
In-Class Discussion (10 minutes): Discussion of the

techniques and tools used in alchemy

Lecture Explanation of combustion phenomena using 1. Researching the concept of phlogiston and the relevant
the concept of phlogiston, the process of elucidating sections of reference books written by scientists
combustion

working in this field.

2. To compare the combustion theory used today with the
concept of phlogiston, research the combustion theory
in general chemistry textbooks.

4 In-Class Discussion (10 minutes): What were the
shortcomings and errors of the phlogiston concept?
Discussion of the importance of the phlogiston theory
in the history of chemistry.

5 Lecture: The collapse of the phlogiston theory, the 1. Researching topics related to the experimental support
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proof that air is a mixture, and the end of Aristotle's
four-element theory, which had been used since
ancient times.

Pioneering work in the formation of modern chemistry

In-Class Discussion (15 minutes): Discussing the
contribution of the movements that emerged in science
and art with the end of the Middle Ages in Europe to
the development of chemistry.

of the concept of gas introduced into chemistry by Van
Helmont and the proof that air is not a single element
from the relevant sections of reference boks

2. Researching the contribution of developments in the
history of science to chemistry (from the internet and
Al applications)

Lecture: Modern Chemistry and Lavosier's
contributions to chemistry, and other developments in
chemistry in the late 18th and early 19th centuries.

1. Researching the contribution of developments in the
history of science to chemistry (from the internet and
Al applications)

6
In-Class Discussion (15 minutes): An examination of 2. Researching the contribution of developments in the
Lavoisier's work and his contributions to modern history of science to chemistry (from the internet and
chemistry. Al applications)
Lecture: The discovery of electricity's applications in
_chemlstry, the birth of elec.troch_emlstry, and the_ 1. Volta's discovery of the first simple battery, the
importance of electrochemistry in modern chemistry combination of electricity and chemistry, and the birth of
7 . . . . . electrochemistry Source: Relevant sections of textbooks and
In-Class Discussion (15 minutes): Discussing the Al applications
importance of the discovery of electricity in the history
of chemistry.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Developments in inorganic chemistry. ) ) )
Research conducted in the field of physical chemistry 1. Research on studies conducted in the field of science and
land examination of how fundamental chemical laws technology and the positive impact of the industrial
\were formed. revolution on chemistry Source: Relevant sections of
9 textbooks and Al applications
In-Class Discussion (15 minutes): Discussing the 2.Review of studies conducted in the field of physics during
importance of mathematics in physical chemistry. the same period.
Lecture: The vitalist theory and the synthesis of urea, L o
the refutation of the vitalist theory, and the resulting L Prehmn}la}ry resEarch on Vltﬁlm theory ducted in th
acceleration of research in the field of organic 2 fl}elsearf ng w altl stqdles save b?gl lcon ucted 1n € i‘c
chemistry. An overview of research in the field of ield of organic ¢ em1§try ource: Relevant sections o
1 organic chemistry. textbooks and Al applications.
In-Class Discussion (15 minutes): Discussion of the
contribution of the refutation of vitalism to the
development of organic chemistry.
Lecture: Work carried out in the field of 1. Researching the impact of World War I and World War
radiochemistry, reflections of World War II on work in II on the history of chemistry Source: Relevant
the field of chemistry, discovery of radioactive sections of textbooks and Al applications
1 elements in the early 19th century, nuclear chemistry
In-Class Discussion (15 minutes): Discussing the
effects of wars on chemistry
Iﬁgfggeingi blgth (;itt}:lfncgﬁen:fisl m:;ljtl?i,ochemis + 1. Research into a collective overview of studies
p s qu try 24 conducted in the field of chemistry in the 20th century
Source: Relevant sections of textbooks and Al
Discoveries of fundamental information related to the applications
elucidation of the structure of the atom through 2. Research on studies related to the discovery of the
12 research in the field of quantum chemistry. double helix structure of DNA

In-Class Discussion (15 minutes): The application of
developments in chemistry to industry, for example,
the extraction of industrial sugar from sugar beets and

the use of sugar in everyday life.
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Lecture: An overview of the topics studied by today's 1. Research into fundamental studies conducted in
chemists and the stages of chemistry education in chemistry in the last 50 years of the 20th century
Turkey from past to present. 2. Research into which years the Nobel Prize in

13 . . . . . Chemistry was awarded and, in particular, which
In-Class Discussion (15 minutes): Discussing the studies were awarded in the 21st century

current state of chemistry education. https://www.nobelprize.org/prizes/chemistry/

Student presentations, determined in the 4th week of

the semester, on topics prepared individually by each 1. Each student prepares the topics determined in Week 4
student. and presents them in class using visual aids on a
14 computer for 5-8 minutes.

In-Class Discussion (10 minutes): General evaluation
of presentation topics.

Student presentations, determined in the 4th week of

the semester, on topics prepared individually by each 1. Each student prepares the topics determined in Week 4
student. and presents them in class using visual aids on a
15 computer for 5-8 minutes.

In-Class Discussion (10 minutes): General evaluation
of presentation topics.

16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 20

Mid-Terms (Examination Duration + Examination Prep. Duration) 20

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel kimyasal
kavramlar1 tanimlayip kimya ile
ilgili alanlardaki bilgileri,
uygulama arag gereglerle
destekleyerek bilimsel yaklagimi
on plana alacak sekilde ileri
diizeydeki kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /They will
be able to define basic chemical
concepts and acquire advanced
theoretical and practical
knowledge in a way that
emphasises a scientific approach,
supported by information in
chemistry-related  fields and
application tools.

1
N
I~
I~
1
1
I~
I~
I

PC-2 Alanlarinda edindikleri
ileri diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin
incelenmesi i¢in deney tasarlayip
¢ozlim yontemi gelistirme, uygun
analitik yontemler ve teknikler
kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 analiz
etme ve yorumlama igin
kullanabileceklerdir. /
Alanlarinda  edindikleri  ileri - - - - - - - - -
diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin
incelenmesi i¢in deney tasarlayip
¢ozlim yontemi gelistirme, uygun
analitik yontemler ve teknikler
kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 analiz
etme ve yorumlama igin
kullanabileceklerdir.

Pg-3 Alanlarinda edindikleri

ileri diizey teorik ve uygulamali
bilgileri kullanarak kimya ile
ilgili alanlarda karsilagilan ve
ongoriilemeyen karmagik
sorunlara, arastirma yontemlerini
kullanarak, yeni stratejik
yaklagimlar ~ gelistirerek ~ ve
sorumluluk alarak ¢Oziim
iiretebileceklerdir. / Using the
advanced theoretical and practical - = = = - - - - -
knowledge they have acquired in
their fields, they will be able to
produce solutions to complex and
unpredictable problems
encountered in chemistry-related
fields by using research methods,
developing new strategic
approaches, and taking
responsibility.

PS ‘-4 Kimya ve ilgili alanlarda
bagimsiz olarak ve paydaslariyla
ortaklaga ¢alismalar

I
N
(98]
(98]
(98]
I
[
[98)
(8]
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yiiriitebilecek ve analitik
diistinme yetenegini
kullanabileceklerdir. / They will
be able to conduct independent
and collaborative ~work in
chemistry and related fields and
utilise their analytical thinking
skills.

PC-5 Sectikleri bir veya birden
fazla kimya uygulama alaninda
(Kalite Egitimi, Farmasotik Uriin,
Biyokimyasal Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyas1 vb)
uzman statiisii

kazanabileceklerdir. / They will
be able to obtain expert status in
one or more chemical application
areas of their choice (Quality

Education, Pharmaceutical
Products, Biochemical
Technologies, Polymer

Technology, Food Chemistry,
Environmental Chemistry, etc.).

P g-6 Kimya alaninda yaygin
olarak kullanilan bilgisayar ve
yapay zeka teknolojileri ile en az
bir programlama dilini,
problemleri ¢ézmek, veri analizi
yapmak ve simiilasyonlar
gerceklestirmek igin

etkin bigimde
kullanabileceklerdir. / They will
be able to effectively use
computer and artificial
intelligence technologies
commonly used in the field of
chemistry, as well as at least one
programming language, to solve
problems, perform data analysis
and carry out simulations.

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarmi
degerlendirerek kisisel ve mesleki
gelisim hedeflerini
belirleyebilecekler ve bu
hedeflere ulasmak ic¢in hayat
boyu 6grenme stratejilerini
kullanabileceklerdir. / By
evaluating career opportunities in
chemistry and related fields, they
will be able to set personal and
professional development goals
and use lifelong learning
strategies to achieve these goals.
They will be able to use lifelong
learning strategies to achieve
these goals.

P 2-8 Bilimsel arastirmalarini

ve mesleki faaliyetlerini
yiiriitiirken dogabilecek hukuksal
sonuglart ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, Kkalite standartlar1 ile
evrensel degerler dogrultusunda
ve sosyal sorumluluk bilinci ve
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adalet duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility and
justice and in accordance with
professional ethical principles,
quality standards, and universal
values by taking into account
potential legal and societal
consequences of their scientific
research and professional
activities.

PQ-9 Bireysel ya da takim

olarak yirittiikleri ¢aligmalarda
ve projelerde kalite yoOnetimi
ilkelerini uygulayarak siiregleri
ve sonuglar1 Kkalite standartlari
gergevesinde
degerlendirebileceklerdir. / They
will be able to evaluate processes
and results within the framework
of quality standards by applying
quality management principles in
their individual or team-based
work and projects.

PC-10 Belirli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir bilgi
kaynaklarin1 etkin bir sekilde
kullanabileceklerdir. / They will
be able to effectively use reliable
sources of information by
conducting literature searches on
specific chemistry-related topics.

19}

19}

19}

19}

19}

19}

19}
19}

PS‘-ll Teorik ve uygulamali

kimya alaninda 6zgiin akademik
arastirma  yliriitebileceklerdir. /
They will be able to conduct
original academic research in the
field of theoretical and applied
chemistry.

PC-12 ileri diizey kimya
bilgilerini  takip  edebilecek,
kimya ile ilgili konular1 ve
arastirmalar1 kimyasal terminoloji
kullanarak Tiirkce ve Ingilizcede
tim paydaglara sozli ve yazili
olarak aktarabileceklerdir. / They
will be able to follow advanced
chemistry knowledge and
communicate  chemistry-related
topics and research to all
stakeholders verbally and in
writing in Turkish and English
using chemical terminology.
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