DERS YUKU HESAPLAMA FORMU
Atmospheric Chemistry for Climate Scientists

Dersin Kodu YSB 603E Dersin Iklim Bilimciler Dersin Dili Ingilizce Dersin . Dersin ECTS
Ad1 icin Atmosfer Kredisi Kredisi

Kimyast

Hafta 4 TOPLAM
Saat

Kazamlan Beceri
(Ciktilar)
Haftalik Ders
(Saat)
Laboratuar
(Saat)

Uygulama

(Saat)

Dersle ilgili Simf
dis1 Etkinlikler
(Saat)

Simavlar ve
Smmava Hazirhk
(Saat)

Toplam 3 12 12 12 14 12 12 14 12 12 14 12 12 14 10
Saat
Ders Yil igi Sinav (1 adet) 15%, Kisa smavlar (2 adet) %5, Odevler (5 adet) %20, Dénem 6devi/projesi (1 adet) %20, Final sinavi (1 adet) %40
Degerlendirme
Sistemi

Ders Ciktilari Tarih
Bu dersi alan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar _
1. Atmosferin kimyasal igerigini grenir Formu Alper Unal
2. Atmosfer kimyasinin temellerini (reaksiyonlari, fotoliz, v.b.) 6grenir Hazirlayan
3. Stratosfer ve troposfer ozon'unun kimyasini ve iklim sistemi ile baglantisini 6grenir
4. Aerosol kimyasi ve fizigi konularmin temellerini 6grenir Formu
5. Onaylayan

Gaz kirleticilerin ve aerosollerin radyasyon ve iklim sistemi ile etkilesiminin temellerini 6grenir
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iTO
LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Tklim Bilimciler igin Atmosfer Kimyast

Atmospheric Chemistry for Climate Scientists

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
YSB 603E Bahar 3 7.5 Doktora
(Spring) (PhD)

Boliim / Program Avrasya Yer Bilimleri Enstitiisii / Yer Sistem Bilimi
(Department/Program) (Eurasia Institute of Earth Sciences / Earth System Science)
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Iklim Sistemi, Atmosferin Yapisi, Troposfer, Stratosfer, Sera Gazlar1, Aerosoller, iz kimyasallar, Kimyasal
Reaksiyon, Kimyasal Kinetik, Kimyasal Omiir, Fotoliz, Troposfer Kimyasi, Stratosfer Kimyas1, Aerosol
Kimyasi, Aerosol Fizigi, Aerosol Radyasyon Etkilesimi, Iklim ve Aerosoller, Kuru Cékelme, Islak
Cokelme

Climate System, Structure of Atmosphere, Troposphere, Stratosphere, Greenhouse Gases, Aerosols, Trace
Elements, Chemical Reactions, Chemical Kinetics, Chemical Half-life, Photolysis, Tropospheric
Chemistry, Stratospheric Chemistry, Aerosol Chemistry, Aerosol Physics, Interaction of Aerosols with
Radiation, Aerosols and Climate, Dry Deposition, Wet Deposition

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Atmosferdeki iz kimyasallarin ve aerosollerin olugmasi, dagilimi, ve hayat dongiisiinii yoneten
kimyasal prensiplerin ve kavramlarin nitelik ve nicelik olarak anlagilmasini saglamak

2. Atmosferdeki iz kimyasallarin ve aerosollerin iklim sisemi ile etkilesimi konusunun nitelik ve nicelik
olarak anlagilmasini saglamak

1. To gain a qualitative and quantitative understanding of concepts and chemical principles governing the
formation, distribution, and lifetime of trace chemical species and aerosols in the Earth's atmosphere

2. To gain a qualitative and quantitative understanding of how atmospheric chemical species and aerosol
interact with the climate system and climate change

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar

1. Atmosferin kimyasal i¢erigini 6grenir

2. Atmosfer kimyasinin temellerini (reaksiyonlari, fotoliz, v.b.) 6grenir

3. Stratosfer ve troposfer ozon'unun kimyasini ve iklim sistemi ile baglantisini grenir

4. Aerosol kimyasi1 ve fizigi konularmin temellerini 6grenir

5. Gazkirleticilerin ve aerosollerin radyasyon ve iklim sistemi ile etkilesiminin temellerini dgrenir

Ph.D. students who take this course gain knowledge, skills and proficiency in the following subjects
Learn the atmospheric chemical composition

Learn the principles of atmospheric chemistry (kinetics, photolysis, etc.)

Learn the stratospheric and tropospheric chemistry of ozone and its relation to climate system
Learn the basics of aerosol chemical and physical properties

Learn the basics of interactions of gas molecules and aerosols with radiation and climate system

A el
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Kaynaklar
(References)

Maddeler halinde en ¢ok 5 adet

4. Fundamentals in air pollution, from porcessess to modelling, Bruno Sportisse, Springer
2008

5. Atmospheric Chemistry and Physics, from air pollution to climate change, John H.
Seinfeld and Spyros N. Pandis, 2nd Ed. John Wiley & Sons 2006

Odevler ve Projeler

(Homework & Projects)

Ogrenciler amosfer kimyasi ve iklim etkilesimi konularinda kabul gérmiis makaleleri inceleyip
sinifta sunacaklardir. Ders programi kapsaminda ddevler (3-5) verilecektir.

As a project students must review and present to the class a recent scientific paper of
high impact in the field of atmospheric chemistry and climate interactions. Exercises
will be assigned on different topics covered during the course.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullammm

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l ici Smavlan 1 %15
(Midterm Exams) (15%)

Kisa Sinavlar 2 %5

(Quizzes) (5%)

Odevler 5 %20
(Homework) (20%)

Projeler

(Projects)

Dénem Odevi/Projesi 1 %20

(Term Paper/Project) (20%)
Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Siawv1 1 %40

(Final Exam) (40%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.
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DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Atmosferin kimyasal kompozisyonu, dikey yapist ve zaman dlceklerine giris 1
2 Atmosfer gaz fazi kimyasi, kimyasal kinetikler ve kimyasal omiir'e girig 2
3 Atmosfer gaz fazi kimyasi, kimyasal kinetikler ve kimyasal dmiir'e girig 2
4 Fotokimyasal reaksiyonlar 2
5 Ozon'un stratosferik kimyasi ve iklim sistemi ile iligkisi 3
6 Ozon'un troposferik kimyasi ve iklim sistemi ile iliskisi 3
7 Ozon'un troposferik kimyasi ve iklim sistemi ile iligkisi 3
8 Atmosferdeki aerosoller, boyutlar1 ve fiziksel 6zellikleri 4
9 Atmosferdeki aerosoller, boyutlar1 ve fiziksel 6zellikleri 4
10 Atmosfer aerosol kimyasi 4
11 Atmosfer aerosol kimyasi 4
12 Atmosfer aerosol kimyasi 4
13 Gaz kirleticiler ve aerosollarin iklim sistemine etkileri 5
14 Gaz kirleticiler ve aerosollarin iklim sistemine etkileri 5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to atmospheric chemical composition, vertical structure and timescales 1
2 Introduction to gas-phase atmospheric chemistry, chemical kinetics and chemical lifetimes 2
Introduction to gas-phase atmospheric chemistry, chemical kinetics and chemical lifetimes 2
4 Photochemical reactions 2
5 Stratospheric chemistry of ozone and relation to climate system 3
6 Tropospheric chemistry of ozone and relation to climate system 3
7 Tropospheric chemistry of ozone and relation to climate system 3
8 Atmospheric aerosols, size and physics 4
9 Atmospheric aerosols, size and physics 4
10 Atmospheric aerosol chemistry 4
11 Atmospheric aerosol chemistry 4
12 Atmospheric aerosol chemistry 4
13 Effect of gas pollutants and aerosols on the climate system 5
14 Effect of gas pollutants and aerosols on the climate system 5




Dersin “Yer Sistem Bilimi Programi”yla iliskisi
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Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

2|3

Lisans diizeyi yeterliliklerine dayali olarak, alaninin iliskili oldugu disiplinler aras: etkilesimi
kavrayabilme, ilgili program alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

i.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitiinlestirip yorumlayarak yeni bilgiler olusturabilme ve
karsilagilan sorunlari arastirma yontemlerini kullanarak ¢éziimleyebilme (beceri).

ii.

Alani ile ilgili uzmanlik gerektiren bir caligmayi, bilgi ve becerilerini elestirel bir yaklasimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak yiiriitiip, karsilagilan ve dngoriilemeyen
karmasik sorunlarin ¢6ziimil i¢in yeni stratejik yaklasimlar gelistirerek sorumluluk alip, liderlik
yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme ve Ogrenme Yetkinligi).

iv.

Alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel-nitel veriler ile destekleyerek, gerekli
diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini kullanarak, sosyal
iliskileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile de inceleyerek gelistirip ve
gerektiginde degistirerek alanindaki ve alan digindaki gruplara, yazili, sozlii ve gorsel olarak
sistemli bicimde aktarabilme (7letisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak sézlii ve yazili iletisim
kurabilme, kendi ¢aligmalarini, alanindaki uluslararasi platformlarda, yazili, s6zlii ve/veya gorsel
olarak aktarabilme (Zletisim ve Sosyal Yetkinlik).

vi.

Alanu ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmas: asamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme, bu degerleri 6gretebilme,
ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen sonuglari, kalite
stiregleri cergevesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢dzme ve/veya uygulama
becerilerini, disiplinlerarasi caligmalarda kullanabilme (4lana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Earth System Science Program”
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Program Outcomes

Level of

Contribution

1

2

3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the
current and high knowledge in that area based upon the competency in graduate level
(knowledge).

ii.

By means of ability to use theoretical and practical information related to one’s area, to
combine and interpret them with information from different disciplines producing new
information and solving the faced problems by related searching methods (skill).

ii.

By means of the ability to critically analyze knowledge, skills and also a study related to one’s
area that requires expertise on that area, directing and continuing independently, developing
new strategies for the problems that are not foreseen and taking the responsibilities together
with fulfilling the leader role, the ability to produce solutions for those problems (competence
to work independently, competence to take responsibility, competence to learning).

iv.

By means of the ability to promote current development and studies by supporting with
qualitative and quantitative data and to use computer software together with information and
communication technologies with a required level, critical analyzing, developing and altering,
if required, social relationships and the norms directing these relationships, establishing
written, oral and visual communication with groups within one’s or different fields
(communication and social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written, oral and visual communication with that language for presenting one’s
studies in the international environment (communication and social competency).

vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and
announcing related data with the one’s area by overseeing scientific, cultural and ethical norms,
teaching these norms, developing strategy, policy and action plans in related subjects and
evaluating the obtained results by making the use of quality processes, using the gathered
information and solving problems and/or implementation skills in the interdisciplinary
strategies (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Alper Unal




