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Ders Ciktilar: Tarih
Bu dersi basariyla tamamlayan doktora dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar: an
1. Petrolojik faz diyagramlarinin esaslari Formu
2. Petrolojik faz diyagramlarinin olusturulmasi Hazirlayan
3. Herhangi bir mineral parajenezinin dengelenme kosullarinin sinirlandirilmasi
4. Model faz diyagramlar1 veya belli bir toplam kayag bilesiminden yola ¢ikilarak yalanci kesitlerin olusturulmasi gorml“
naylayan




ITU Avrasya Yer Bilimleri Enstitiisii Ders Teklif Formu

Dersin Ad1 Petrolojinin Termodinamik Esaslar1

Ingilizce Adi Thermodynamic Background of Petrology

Dili Ingilizce

Tiiri Se¢meli

Kodu JDM564E

Kredisi 3

Yariyih Giiz

On Kosulu

Anabilim Dali / Kat1 Yer / Jeodinamik

Programi

Amaci Bu dersin ana amaci, yer bilimleri 6grencileriniin kayaglarin
olusum kosullarin1  saptamak i¢in, temel bilgilerle
donatmaktir:  Tepkimelerin  P-T, T-X ve P-X
diyagramlarinda konumlarmin belirlenmesi; Petrolojide
model faz diyagramlarimin ¢izimi; Petrolojide belirli bir
kayag¢ kimyasi i¢in yalanci kesitlerin olusturulmasi

icerik

Faz Kurali, Schreinemaker kurallari, termodinamik bagintilar; P-T, T-X ve P-X
grafiklerinde tepkime egrilerinin konumlarinin belirlenmesi; Standart durumlar;
Aktivite ve Fugasite; Kimyasal bilesim ile aktivite/fugasite arasindaki iligkiler;
Jeotermobarometri ve kayaglarin dengelenme kosullarinin belirlenmesi; Model faz
diyagramlarinin olusturulmasi; Yalanci kesit ¢izimi

Contents

Phase rule, Schreinemaker rules, Thermodynamic Relations; Determination of the
positions of the reaction in P-T, T-X and P-X diagrams; Standard states: Activity and
Fugacity; Relationship between the composition and activity/fugacity;
Geothermobarometry; determination of the equilibration conditions; Construction of
model phase diagrams; Construction of the pseudosections

Kaynaklar

Cemic L 2005 Thermodynamics in Earth Sciences. Springer, 386 p, Berlin,
Heidelberg.

Powell R. 1979. Equilibrium thermodynamics in petrology. Harper and Row
Publishers, London, New York 284 p.

Wood BJ & Fraser DG 1979. Elementary thermodynamics for geologists. Oxford
Science Publications 303 p. Newyork.

Ganguly J. 2008. Thermodynamics in earth and planetary sciences. Springer,
Heidelberg, 501 p.

Spear F. 1995. Metamorphic phase equilibria and pressure-temperature pahs,
Mineralogical Society of America Monograph, 799 p.
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LIiSANSUSTU DERS KATALOG FORMU

(GRADUATE COURSE CATALOGUE FORM)

Dersin Adu:

Course Name

Petrolojinin Termodinamik Esaslar1

Thermodynamic Background of Petrology

Ders Tiirii
Kodu Yariyil Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
JDM564E Giiz 3 7.5 Yiiksek Lisans
(Autumn) (M.Sc.)

Boliim / Program Kat1 Yer / Jeodinamik
(Department/Program) (Solid Earth / Geodynamics )
Dersin Tiirii Secmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Faz Kurali, Schreinemaker kurallari, termodinamik bagintilar; P-T, T-X ve P-X grafiklerinde
tepkime egrilerinin konumlarinin belirlenmesi; Standart durumlar; Aktivite ve Fugasite;
Kimyasal bilesim ile aktivite/fugasite arasindaki iligkiler; Jeotermobarometri ve kayaglarin
dengelenme kosullarinin belirlenmesi; Model faz diyagramlarinin olusturulmasi; Yalanct
kesit ¢izimi

Phase rule, Schreinemaker rules, Thermodynamic Relations; Determination of the positions
of the reaction in P-T, T-X and P-X diagrams; Standard states: Activity and Fugacity;
Relationship between the composition and activity/fugacity; Geothermobarometry;
determination of the equilibration conditions; Construction of model phase diagrams;
Construction of the pseudosections

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Bu dersin ana amaci, yer bilimleri 6grencileriniin kayaglarin olusum kosullarint saptamak igin,
temel bilgilerle donatmaktir.

1. Tepkimelerin P-T, T-X ve P-X diyagramlarinda konumlarinin belirlenmesi

2. Petrolojide model faz diyagramlarinin ¢izimi

3. Petrolojide belirli bir kaya¢ kimyasi i¢in yalanci kesitlerin olusturulmast

Main purpose of the course is to teach principles of phase petrology to the master studendents with
background in geology:

1. Determination of the positions of the mineral reaction in P-T, T-X and P-X diagrams

2. Construction of model phase diagrams

3. Constructions of pseudosections in metamorphic petrology

Dersin Ogrenme
Ciktilar

(Course Learning
Qutcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan doktora 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik

kazanirlar:

1. Petrolojik faz diyagramlarinin esaslari

2. Petrolojik faz diyagramlarinin olusturulmasi

3. Herhangi bir mineral parajenezinin dengelenme kosullarinin sinirlandirilmasi

4. Model faz diyagramlar1 veya belli bir toplam kayag bilesiminden yola ¢ikilarak yalanci
kesitlerin olusturulmasi

Master students who successfully pass this course gain knowledge, skills and proficiency in the
following subjects:
1. Essentials of petrological phase diagrams
2. Construction of petrologic phase diagrams
3. Determination of the P-T conditions of mineral assemblages
4. Construction of model phase diagrams or pseudosections for a particular bulk
composition.




(Other References)

Maddeler halinde en cok 5 adet

Ders Kitabi Cemic L 2005 Thermodynamics in Earth Sciences. Springer, 386 p, Berlin,
(Textbook) Heidelberg.
Diger Kaynaklar Powell R. 1979. Equilibrium thermodynamics in petrology. Harper and Row

Publishers, London, New York 284 p.

Wood BJ & Fraser DG 1979. Elementary thermodynamics for geologists.
Oxford Science Publications 303 p. Newyork.

Ganguly J. 2008. Thermodynamics in earth and planetary sciences.
Springer, Heidelberg, 501 p.

Spear F. 1995. Metamorphic phase equilibria and pressure-temperature
pahs, Mineralogical Society of America Monograph, 799 p.

Odevler ve Projeler

(Homework & Projects)

Islenen her dersin sonunda 6grenilen konunun pekistirilmesi icin ev 6devleri
verilecektir.

At the end of each lessons, home works will be given to improve the
understanding of the students in the topics treated.

Laboratuar
Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi* Degerlendirmedeki Katkisi,
(Quantity) %
(Effects on Grading, %)

Yil ici Smavlar 1 30
(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 12 30
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Smawi 1 40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur (veya: Gerekli Goriildiigii Takdirde

Arttirilabilir).




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Girig ve tanimlar (sistem, faz, bilesenler, durum degiskenleri, kimyasal potansiyel ve denge) 1
2 Faz Kurali, Schreinemaker Kurallari, Faz Diyagramlari, G-X, T-X ve P-T diyagramlari 1
3 Devam 1
4 Mineralojide karismazlik bosluklu ikili ve ii¢lii sistemlerde kristallenme ve Alkamade Cizgileri 1,2
5 Temel termodinamik bagintilar ve P-T diyagraminda mineral tepkimelerinin konumlarinin 1,2
belirlenmesi
6 P-T ve T-X diyagramlarinda tepkimelerin konumlarinin hesaplanmasi-| 12,34
7 P-T ve T-X diyagramlarinda tepkimelerin konumlarinin hesaplanmasi-I1 12,34
8 Standart durumlar, Aktivite ve Fugasite 2,34
9 Cok bilesenli mineral ve akigkanlarda aktivite-bilesim iliskileri, fugasite-bilesim iligkileri-I 2,34
10 Cok bilesenli mineral ve akiskanlarda aktivite-bilesim iliskileri, fugasite-bilesim iliskileri-II 2,34
11 Jeotermobarometri ve kayaglarin dengelenme kosullariin belirlenmesi-I 3
12 Jeotermobarometri ve kayaglarin dengelenme kosullarimin belirlenmesi-I1 3
13 Model-faz diyagramlarinin ¢izimi ve yalanci kesitler-I 3,4
14 Model-faz diyagramlarinin ¢izimi ve yalanci kesitler-11 3,4
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction and definitions (system, phase, phase components, state variables, chemical 1
potential ve chemical equilibrium)
2 Phase rule and its application to rocks, Schreinemaker rules, Phase diagrams, G-X, T-X, P-X 1
and P-T diagrams
3 Continued 1
4 Two and three-component systems with miscibility gaps, and Alkamade lines 1,2
5 Principle thermodynamic relations and locations the reactions in the P-T field 1,2
6 Calculation of the positions of the reactions in P-T and T-X space-I 1,2,3,4
7 Calculation of the positions of the reactions in P-T and T-X space-II 1,2,3,4
8 Standard states , activity and fugacity 2,34
9 Activity-Composition and Fugacity-Compoistion Relations in Multicomponent Minerals and 2,34
Volatiles-I
10 Activity-Composition and Fugacity-Compoistion Relations in Multicomponent Minerals and 2,34
Volatiles-II
11 Geothermobarometry: Determination of the Equilibration Conditions in Rocks-I 3
12 Geothermobarometry: Determination of the Equilibration Conditions in Rocks-II 3
13 Construction of model phase diagrams and pseudosections-I 34
14 Construction of model phase diagrams and pseudosections-I1 34




Dersin “Geodnamik Programiyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katki
Seviyesi

1

2

w

Yiiksek lisans yeterliliklerine dayali olarak, alanindaki giincel ve ileri diizeydeki bilgileri 6zgiin
diislince ve/veya arastirma ile uzmanlik diizeyinde gelistirip, derinlestirerek, alanina yenilik
getirecek 6zgiin tanimlar olusturup, disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik
fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin
sonuglara ulasabilme (bilgi).

Alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirip kullanarak, alanina yenilik
getiren, yeni bir diislince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir
diistince, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayabilme, 6zgiin bir konuyu
arastirip, kavrayarak tasarlayabilme, uyarlayabilme ve uygulayarak yeni ve karmasik diistincelerin
elestirel analizini, sentezini ve degerlendirmesini yapip ¢alismalarinda arastirma yontemlerini
kullanabilmede iist diizey beceriler kazanmig olma (beceri).

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da
bilinen bir diisiince, yontem, tasarim ve/veya uygulamay1 farkl bir alana uygulayan 6zgiin bir
calismay1 bagimsiz olarak gergeklestirerek, alanindaki ilerlemeye katkida bulunup, en az birer
adet bilimsel makaleyi ulusal ve uluslararasi hakemli dergilerde yayinlayarak alanindaki bilginin
siirlarinit genisletebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Ozgiin ve disiplinlerarasi sorunlarin ¢dziimlenmesini gerektiren ortamlarda liderlik yaparak
yaratici ve elestirel diisiinme, sorun ¢6zme ve karar verme gibi iist diizey zihinsel siire¢leri
kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme (Bagimsiz Calisabilme ve
Sorumluluk Alabilme Yetkinligi). (Ogrenme Yetkinligi).

Sosyal iligkileri ve bu iliskileri yonlendiren normlar: elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (Iletisim ve Sosyal
Yetkinlik).

Vi.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili,
sOzlii ve gorsel iletisim kurup tartisarak, uluslararasi platformlarda, uzman kisiler ile alanindaki
konularin tartisilmasinda 6zgiin goriislerini savunabilme ve yetkinligini gosteren etkili bir iletigim
kurabilme (Tletisim ve Sosyal Yetkinlik).

Vii.

Alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak, yagadigi toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunarak, sorunlarin ¢éziimiinde stratejik
karar verme siireglerini de kullanip, islevsel etkilesim kurarak toplumsal, bilimsel, kiiltiirel ve etik
sorunlarin ¢oziimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (Alana
Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Geodynamic Program

Program Outcomes

Level of

Contribution

1

2

3

By means of developing and intensifying the current and high level knowledge in the area with
the use of original thinking and/or research processes and in a specialistic level, based upon the
competency in MS level, grasping the interdisciplinary interaction related to one’s area and
reaching original results by using this specialistic knowledge in analyzing, synthesizing and
evaluating new and complex ideas (knowledge).

X

By means of the ability to evaluate and use new information in the area with a systematical
approach, developing a new idea method, design and/or application which brings about
innovation in the area; or, applying a conventional idea, method, design and/or application to a
different environment; researching, grasping and designing and applying an original subject,
and also by the ability to critically analyze, synthesize and evaluate new and complex ideas,
acquiring the most developed skills about using the research methods in studies within the
related area (skill).

By means of contributing to the progress in the area by independently carrying out a study
which uses a new idea, method, design and/or application which brings about innovation in that
area; or, applying a conventional idea, method, design and/or application to a different
environment, expending the limits of knowledge by publishing at least one scientific article in a
national and/or international peer reviewed journal (competence to work independently and
take responsibility).

By means of fulfilling the leader role in the environment where solutions are sought for the
original and interdisciplinary problems, developing area related new ideas and methods by
making use of high-level intellectual processes such as creative and critical thinking, problem
solving and decision making (competence to work independently and take responsibility,
learning competence).

Ability to see and develop social relationships and the norm directing these relationships with a
critical look and ability to direct the actions to change these when necessary. (Communication
and social competency).

Vi.

By means of proficiency in a foreign language —at least European Language Portfolio C1 Level-
and establishing written, oral and visual communication and developing argumentation skills
with that language, the ability to establish effective communication with expert in the
international environment to discuss the area related subjects and to defend original opinions,
showing ones competency in the area (communication and social competency).

Vil.

By means of contributing to the society state and progress towards being an information
society by announcing and promoting the technological, scientific and social developments in
one’s area, and ability to establish effective communication in the solving of problems faced in
that area by using strategic decision making processes, contributing to the solution of area
related social, scientific, cultural and ethical problems and promoting development of these
values (area specific competency).

1: Little, 2. Partial, 3. Full

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

Prof.Dr. Giiltekin Topuz 20.2.2014




