JEOLOJi MUHENDISLIGI BOLUMU

HiDROJEOLOJi MUHENDISLIGI EGITIM-OGRETiIM LISANS PROGRAMI

DERSI BiLGi PAKETI

Form llla: DERS BILGILERI

Dersin Adi Kodu | Yariyil Teori Uygulama | Laboratuar | Yerel AKTS
(saat/hafta) | (saat/hafta) | (saat/hafta) | Kredi

Hidrojeokimya HiD350 | Bahar 3 0 0 3 4

Onkosul(lar)-varise | Yok

Dersin dili Tirkce

Dersin Tari Zorunlu

Dersin verilme sekli | YUz ylze

Dersin 6grenme ve
o0gretme teknikleri

Anlatim, tartisma, problem ¢6zme, 6dev hazirlama

Dersin sorumlusu

Prof. Dr. C. Serdar Bayari

Dersin amaci

Dersin amaci 6grenciye ylzey ve yeraltisularinda etkili temel hidrojeokimyasal
sureclere iliskin kuramsal bilgilerin verilmesi, bu bilgiler temelinde saha
calismalarinda uygulanacak tekniklerin, saha ve laboratuvardan elde edilen
verilerinin kontroliiniin ve degerlendirilmesinin 6gretilmesidir.

Dersin 6grenme
ciktilan

Ogrenci bu dersin sonunda,

® Dogada suyun fiziksel ve kimyasal 6zelliklerine belirleyen siregleri ve nasil
islediklerini bilir,

¢ Saha calismalarinda nelerin, nasil yapilmasi gerektigini bilir (cihazlarin
kalibrasyonu, 6lglimler, 6rnekleme, 6rnek koruma),

¢ Elde edilen verilerin dogrulugunu kontrol eder,

¢ Elde edilen verileri degerlendirerek raporlar.

Dersin icerigi

Cozlicu olarak suyun 6zellikleri; hidrojeokimyasal ¢evrim; suyun fiziksel ve
kimyasal 6zelliklerinin belirleyen temel siiregler: ¢c6zlinme-¢okelme, iyon
takas-tutulma, silikat bozunmasi ve redoks reaksiyonlari; sahada ve
laboratuvarda gerceklestirilen 6l¢ciim ve analizler; analiz sonuglarinin dogruluk
kontrol(; verilerin degerlendirilmesi; s6zll ve yazili sunumu

Kaynaklar

® Appelo, CAJ and Postma, D, 2005, Geochemistry, Groundwater and
Pollution, Second Edition, Taylor and Francis, ISBN 9780415364218

¢ Ornek uygulamalar

¢ internet kaynaklari




Form lllb: COURSE INFORMATION

Course Name

Code | Semester Theory Application Laboratory | National | ECTS
(hours/week) | (hours/week) | (hours/week) | Credit

Hydrogeochemistry | HiD350 | Spring 3 0 0 3 4
Prerequisites None

Course language Turkish

Course type Compulsory

Mode of delivery (
face to face,
distance learning)

Face to face

Learning and
teaching strategies

Lecture, discussion, problem solving, homework preparation

Instructor (s)

Prof. Dr. C. Serdar Bayari

Course objective

The goal of the course is to give the basic theoretical information regarding the
fundamental hydrogeochemical processes and based on this information, to teach
the techniques applied in field studies, quality control of the data collected and its
evaluation.

Learning outcomes

At the end of this course, the student;

® knows how hydrogeochemical processes affect the physical and chemical
properties of water,

¢ knows what to do and how to do in the field studies (calibration of instruments,
measurement, sampling, sample handling),

¢ controls the quality of data obtained,

¢ evaluates and reports the data obtained.

Course content

Properties of water as a solvent, hydrogeochemical cycle, fundamental processes

affecting the chemistry of water: dissolution-precipitation, ion exchange-sorption,
silicate weathering and redox reactions, measurements and analyses conducted in
the field and in laboratory; quality control of the results of analyses, evaluation of
the data, verbal and written presentation.

References

® Appelo, CAJ and Postma, D, 2005, Geochemistry, Groundwater and Pollution,
Second Edition, Taylor and Francis, ISBN 9780415364218

* Notes on case studies

¢ Internet resources




Form IVa: HAFTALARA GORE iSLENECEK KONULAR

Haftalar Tartisilacak islenecek konular

1. Hidrojeokimya’ya giris, hidrolojik dongl boyunca su kimyasinin degisimi

2. Su da ¢6ziinmis major, minor, iz iyonlar, gazlar ve organizmalar

3. Saha ve laboratuvar ol¢limleri, kalibrasyon, dogruluk ve hassaslik, drnekleme,
analiz, analiz/6lcim dogruluk kontroli, standartlar

4. Uygulama: Kalibrasyon, saha 6l¢limleri ve 6rnekleme
Uygulama: Analiz/6lcim dogruluk kontrolu

5. Coziinme ve ¢okelme reaksiyonlari, konsantrasyon, iyonik glic, aktivite ve
kimyasal denge hesaplari, iyonik gli¢ ve ortak iyon etkisi, karbonat kimyasi

6. Coziinme ve ¢okelme reaksiyonlari, konsantrasyon, iyonik glic, aktivite ve
kimyasal denge hesaplari, iyonik gli¢ ve ortak iyon etkisi, karbonat kimyasi

7. Ara sinav

8. lyon takas ve tutulma reaksiyonlari

9. Silikatlarin bozunmasi

10. Redoks reaksiyonlari

11. Redoks reaksiyonlari

12. Verilerin degerlendirilmesi, yazili, gorsel ve s6zIli sunumu

13. Ara sinav

14. Genel tekrar

15. Genel sinava hazirlk

16. Genel sinav

Form IVb: COURSE OUTLINE WEEKLY

Weeks Topics

1. Introduction to hydrochemistry, variation of water chemistry through hydrologic
cycle

2. Dissolved substances in water: major, minor, trace ions, gases, organisms

3. Field and laboratory measurements, calibration, accuracy and precision, sampling,
analyses, quality control of analyses/measurements, quality control standards.

4, Application: Calibration, field measurements, sampling
Application: Quality control of analyses/measurements

5. Dissolution and precipitation reactions, concentration, ionic strength, activity and
chemical equilibrium calculations, ionic strength and common ion effects, carbonate
chemistry

6. Dissolution and precipitation reactions, concentration, ionic strength, activity and
chemical equilibrium calculations, ionic strength and common ion effects, carbonate
chemistry

7. 1* Midterm examination

8. lon exchange and sorption reactions

9. Weathering of silicates

10. Redox reactions

11. Redox reactions

12. Evaluation of data, written, visual and verbal presentation

13. 2" Midterm examination

14, Overall assessment

15. Preparation to final exam

Final exam




Form Va: DEGERLENDIRME SiSTEMi

Yariyil igi calismalari Sayisi Katki Pay1 %**

Devam (a)

Laboratuar

Uygulama

Alan Calismasi

Derse Ozgii Staj (Varsa)

Odevler 1 20

Sunum

Projeler

Seminer

Ara Sinavlar* 2 40

Genel sinav 1 40
Toplam

Yaryil igi Calismalarinin Basari Notuna Katkisi 60

Yariyil Sonu Sinavinin Bagari Notuna Katkisi 40
Toplam 100

Form Vb: ASSESSMENT METHODS

Course activities Number Percentage**

Attendance

Laboratory

Application

Field activities

Specific practical training

Assignments 1 20

Presentation

Project

Seminar

Midterms 2 40

Final exam* 1 40

Total
Percentage of semester activities contributing grade success 60
Percentage of final exam contributing grade success 40

Total

100




Form Vla: AKTS (OGRENCi iS YUKU) TABLOSU

Etkinlikler Sayisi Siiresi (saat) Toplam is
Yiikii

Ders Siresi (X14) 14 3 42

Laboratuvar

Uygulama

Derse 6zgl staj (varsa)

Alan Calismasi

Sinif Disi Ders Calisma Siiresi (On Calisma,
pekistirme, vb)

Sunum / Seminer Hazirlama 1 20 20

Proje

Odevler 1 20 20

Ara sinavlara hazirlanma siresi 2 15 30

Genel sinava hazirlanma siresi 1 10 10
Toplam s Yiiki 122

Form Vib: WORKLOAD AND ECTS CALCULATION

Activities Number Duration Total Work
(hour) Load

Course Duration (x14) 14 3 42

Laboratory

Application

Specific practical training

Field activities

Study Hours Out of Class (Preliminary work,
reinforcement, etc.)

Presentation / Seminar Preparation 1 20 20
Project

Homework assignment 1 20 20
Midterms ( Study duration ) 2 15 30
Final Exam (Study duration) 1 10 10

Total Workload 122




Form Vlla : DERSIN OGRENME CIKTILARININ PROGRAM YETERLILiKLERi iLE

ILISKILENDIRILMESI

Program yeterlilikleri

Katki diizeyi*

3

1 Su Kaynaklariile ilgili yonetim ve mihendislik sorunlarinin
¢6zlimine yonelik matematik, fen ve yerbilimleri ile
muhendislik alanindaki kuramsal ve uygulamali bilgilere
sahiptir.

2 Meslegiile ilgili mUhendislik problemlerini tanimlama, ifade
etme, modelleme ve ¢dzme becerisine sahiptir.

3 Arazi ve laboratuvar kosullarinda gézlem yapma, veri
toplama, verileri ¢cozimleme ve ¢cikarsama yapma, deney/test
yapma ve tasarlama, sonuglari analiz etme ve yorumlama
becerisine sahiptir.

4 Mihendislik uygulamalari icin gerekli modern teknoloji,
donanim ve yazilimi takip eder, kullanabilir.

5 Meslegi ile ilgili ulusal ve uluslararasi giincel sorunlari takip
eder.

6 Disiplin ici ve disiplinler arasi ekip ¢alismasina yatkindir.

7 Bireysel calisma ve bagimsiz karar verebilme yetisine sahip
olarak fikirlerini s6zIU ve yazili ifade eder.

8 Yasam boyu 6grenmenin ve evrensel degerlerin bilincinde
olarak bilim ve teknolojiyi izler, kendisini gelistirir.

9 Mesleki etik ve mesleki hukuk kurallarina saygilidir.
Mihendislik problemlerinin ¢éziimiinde ¢evre sorunlarina
karsi duyarhidir.

*1 En dlsuk, 2 Daslik, 3 Orta, 4 Yiksek, 5 Cok yiiksek




Form Vllb: MATRIX OF COURSE LEARNING OUTCOMES VERSUS PROGRAM OUTCOMES

Program Outcomes Contribution level*

1 2 3 4

1. Have the ability to apply the theoretical knowledge of
mathematics, basic science and geology to solve
management and engineering problems related to water
resources.

2. Have the ability to define, document, model and solve
engineering problems related to his/her profession

3. Have the capability to make observations, collect, analyze
and interpret data, design and perform filed and
laboratory tests and experiments.

4. Have the ability to follow up and use the modern
technology, hardware and software required in
engineering applications.

5. Follow current and emerging issues in his/her field at +
national and international platforms.
6. Have the flexibility to work with others from his/her +

discipline and other disciplines.

7. Have the ability to work and make decisions
independently and to disseminate findings in oral and
written media.

8. Follow up the advancement in science and technology
being aware of the importance of life-long education and
self-training.

9. Respect and obey Professional Legislation and ethical +
codes. Consider environmental issues in solutions to
engineering problems.

*1 Lowest, 2 Low, 3 Average, 4 High, 5 Highest




