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	Module title1):  
	Chemistry
	ECTS 2)
	7,0

	Polish Translation3): 
	Chemia

	Faculty4): 
	Faculty of Agriculture and Biology

	Person in charge of the module5): 
	dr Ewa Majewska

	Teachers responsible for laboratory classes, workshops and seminars6): 
	dr Ewa Majewska

	Unit responsible for the module7):
	Faculty of Food Sciences, Department of Chemistry

	Faculty in charge8):
	Faculty of Food Sciences

	Module status9): 
	a) obligatory
	b) stage   1   
	year  1
	c) full-time studies

	Teaching cycle10): 
	 Winter semester 
	 language: english
	

	Objectives of the module12):
	The aim of the Chemistry course is to acquire by students basic knowledge of general, inorganic and organic chemistry, which is necessary to comprehend processes taking place in nature as well as to assess their impact on natural environment. The selected methods of chemical analysis aim at acquainting students with primary laboratorial equipment  and laboratory work. An emphasis is laid on the ability of doing calculations, individual lab work and individual interpretations of the results.

	Teaching forms and number of hours13):
	a) Lecture                          45 h
b) Laboratory practicals     30 h 

	Teaching methods14):
	Lecture with PowerPoint presentations, experiments during laboratory practicals, consultations, discussions 

	Detailed module description15):
	Lecture: recollection of principal chemical terms and laws. Classification of inorganic compounds and their nomenclature. Types of chemical reactions. Characterization of  elementary particles. The structure of nucleus. Isotopes, stability of nuclei and radio decay. Threats to natural environment caused by development of power industry (radioactive waste, nuclear accidents, ecological disasters) and the application of radioactive isotopes. Electrons. Classification of chemical elements. Characterization of  Mendeleev’s periodic table. Electron configuration of chemical elements. Chemical bonds and chemical interactions. Influence of  the chemical bond on the structure and properties of chemical compounds. Solutions and colloids. Methods of describing qualitative composition of solutions ( percent concentration, molar concentration, mass concentration). Electrolytes, electrolytic dissociation. pH value. Buffer solutions. Fundamentals of coordination chemistry. Coordination compounds – structure, classification and stability. Water hardness and methods of its determination. Selected metals and nonmetals and their compounds – general characteristic, significance in nature and science, chemical contamination of  natural environment – heavy metals, greenhouse gases, chemization of agriculture. Structure and nomenclature of organic compounds. Functional groups in organic compounds. Rules of systematic nomenclature. Isomerism. Synthesis and physicochemical properties of selected groups of organic compounds. Hydrocarbons, alkyl and aryl halides, chemical threat to natural environment – polycyclic aromatic hydrocarbons, freons, pesticides, dioxins. Alcohols, phenols, aldehydes, ketones. Carboxylic acids and their derivatives (esters, fats, soaps). Nitrogen compounds – amines, amides (urea), amino acids, proteins. Carbohydrates – basic classification,  their occurrence and significance in nature. Contemporary analytical methods of determination of chemical compounds present in biological samples.

Laboratory practicals: basic rules of safety in chemical laboratory. Chemical reactions of inorganic compounds in water solutions: precipitation and dissolution of sediment (reaction of acids with bases, acids and bases with salts, salts with salts, reactions of amphoteric hydroxides), hydrolysis of salts and examining the pH of the solutions. Red-ox reactions – balancing redox equations, chemical experiments with potassium permanganate in different reaction medium. Fundamentals of quantitative analysis – measuring glass in volumetric analysis, scales, learning of using pipettes and burettes, titration. Analytical calculations using percent, molar and mass concentration. Preparation of standard solutions. Complexometric titration. Acid-base titration  Basic method of isolation and purification of chemical compounds. Crystallization of acetanilide or sulfanilic acid from water. Distillation. Isolation of essentials oils from biological samples. Theory of extraction. Extraction of essential oils from distillate. Chromatography

	Formal prerequisites16):
	none

	Initial requirements17):
	Participating students should have basic knowledge of inorganic chemistry, know the symbols of elements and structure of basic inorganic compounds, know the meaning of oxidation state, know how to write chemical reactions (combustion, synthesis, decomposition, single displacement, double displacement, acid – base).

	Learning outcomes18):
	After finishing the Chemistry course student should be able to:

01 – explain the structure of matter, chemical laws and rules, properties of chemical compounds: organic and inorganic, and determine the direction of different types of reactions, explain the basic chemical processes such as solubility, diffusion, electrolytic dissociation, understand and calculate the pH value


	After finishing the Chemistry course student should have the ability to:

02 - perform quantitative chemical analysis (such as titration, pH evaluation) using different analytical  methods, carry out laboratorial work necessary for examining the properties and evaluating the quality of  biological sample, perform basic methods of purification and isolation of organic compounds, interpret the results of chemical experiments
03 – can write chemical equations, knows the methods of titrations, can calculate percent, molar and mass concentration, knows the methods of isolation and purification of organic compounds

	Assessment methods19):
	Effects: 01 –  final exam

Effects:  02– reports of laboratory practicals, assessment of the effects and interpretation of performed experiments
Effects : 03 – verifications tests during laboratory  practicals

	Formal documentation of the learning outcome20):
	Grade cards of students, test papers signed by students, exam protocol and exam papers signed by students

	Elements impelling final grade21):
	The final grade is calculated on the basis of the total grade from practicals (40% of the grade), from the grade of written reports (10% of the grade) and the grade from the final exam (50% of the final grade). To obtain a positive grade students should fulfil the conditions listed below: 51-100% of the total number of points scored on all verifications tests (which gives 21-40% of the final grade), 51-100% of the total number of points scored writing reports (which gives 5-10% of the final grade) and 51-100% of the total number of points from the final exam (which gives 31-60%) of the final grade. Students who do not obtain a positive grade from all verification tests are not allowed to take final exam and obtain a positive grade from the Chemistry course.

	Teaching base22): 
	Lecture - Lecture Room, laboratory practicals – laboratories at the Department of Chemistry, Faculty of Food Sciences 

	Obligatory and supportive materials23): 

An Introduction to Chemistry for Biology Students, ninth edition, by Georgr I. Sackheim; Person Education Inc., 2008

An Introduction to General Chemistry, Organic, and Biological Chemistry, eleventh edition, by Karen C. Timberlake; Pearson., 2012

	Annotations24): 




Syllabus
Quantitative summary of the module25):

	Estimated number of work hours per student (contact and self-study) essential to achieve presumed learning outcomes of the module18)  - base for quantifying ECTS2:
	175 h
7,0 ECTS

	Total ECTS points, accumulated by students during contact learning:
	75 h

3,0  ECTS

	Total ECTS points, accumulated by student during practical classes (laboratories, projects, seminars, etc.):
	30 h

1,5 ECTS


Learning outcomes of the module relative to the learning outcomes of the subject26):
	Outcome  No / symbol
	Learning outcomes:
	Relative to the learning outcomes of the subject:

	01
	01 – explain the structure of matter, chemical laws and rules, properties of chemical compounds: organic and inorganic, and determine the direction of different types of reactions, explain the basic chemical processes such as solubility, diffusion, electrolytic dissociation, understand and calculate the pH value
	K1A_W01

	02
	02 - perform quantitative chemical analysis (such as titration, pH evaluation) using different analytical  methods, carry out laboratorial work necessary for examining the properties and evaluating the quality of  biological sample, perform basic methods of purification and isolation of organic compounds, interpret the results of chemical experiments
	K1A_W01, K_S02

	03
	can write chemical equations, knows the methods of titrations, can calculate percent, molar and mass concentration, knows the methods of isolation and purification of organic compounds
	K1A_W01
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