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1. Onuc HaBYAJBHOI JUCHHUILIIHHA

Aquatic Ecosystems

(Ha3Ba)

I'any3b 3HaHB, HANPAM NIATOTOBKH, CNIEHiaJIbHICTh, OCBITHHO-KBaJMi(PiKalliiHNH piBeHb

l"ay3b 3HaHB

0401 — natural sciences
(ummp i Ha3Ba)

Hanpsim miaroroBku

(udp i Ha3Ba)

CremiaibHICTh

8.04010601 Ecology end environment protection

(mmdp i Ha3Ba)

OcBiTHbO-KBaTi(hiKaLiHUIN piBEHB

Master of science

(baxamaBp, CIeIianicT, MaricTp)

XapakTepuCcTHKA HABYAJIBHOI TUCHHUILTIHU

Bun selected
3arajibHa KIJIbKICTh TOAUH 43
Kinbkicts kpenutiB ECTS 1,2
KinpKicTh 3MICTOBUX MOJTYJIiB 3
Kypcoguii mpoekTt (podora) no

(SIKII0 € B poO04YOMY HaBYATEHOMY IIIAHI)

(Ha3Ba)

dopma KOHTPOJIO

written test

IHoxa3HMKH HABYAJIbHOI AMCUUIIIHM JJIsl J€HHOI Ta 3204HO0I (POPM HABYAHHS

neHHa (hopma HaBYaHHS 3a04yHa hopMa HaBYAHHS
Pix miaroroBxu 2
Cemectp 3
Jlexmiigi 3aHATTS 20 ron. rom.
ITpakTH4Hi, CEeMiHAPCHKi 3aHATTS 20 ron. roJ.
JlaGopaTtopHi 3aHATTS rof. rom.
CamocriitHa po6oTa ____ TOA. roJ.
[HauBiTyanbHi 3aBIaHHS rof. romI.
KinpKicTh THXKHEBUX TOIUH
JUTSL IEHHOT (hOpMH HAaBYaHHS:
ayJIMTOPHUX 4  ron.
CaMOCTINHOT poOOTH CTyACHTa — 54 ron.




2. Purpose and tasks of studying discipline
The permanent use of water resources and other types of natural resources on
territories is impossible without the study of conformities to the law of functioning of
water ecosystems and introduction of measures on their renewal and maintenance.
Growth of the anthropogenic loading and changes of climate influence a considerable
rank on natural balance in water ecosystems that in certain terms can result in their
degradation. Discipline occupies an important role in the receipt of necessary
knowledge in relation to the estimation of the state of water ecosystems and planning of
measures on their maintenance. Knowledge of discipline enables at planning be what
ethnogeny loadings on territories to take into account the requirements of water
ecosystems and examine them as a constituent naturally - technological frames of
society, which are the objects of activity of man.
Discipline is directed on preparation of students for specialties 8.070801 —
“Ecology end environment protection” (specialization: ,, Environmental Quality and
System Analysis")", namely acquisition of knowledge and practical skills in relation to
the conduct of ecology - hydrological monitoring of different types of water ecosystems
and planning of the proper measures on their renewal and maintenance in sladi of
computer-integrated projects of water and land management on territories for the
decision of tasks of socio- economical development and natural environmental
preservation.

A purpose is to learn conformities to the law of functioning of different
types of water ecosystems under act of natural and antropogenic factors, to master the
methods of estimation of their state and get skills in relation to planning of complex
measures on a maintenance and recreation of water ecosystem.

Tasks:

To learn about existent types of water ecosystems and their abiotic and biotic
components;

to learn conformities to the law of functioning of different types of water
ecosystem ( seas, lakes, rivers, vodno- bog lands ) under act of anthropogenic and
natural factors;

to learn the methods of estimation of the state of superficial water resources; to
familiarize with problems and state of ecosystem of pool of Dnepr and Black sea region

to learn the methods of estimation of the state and maintenance of wetlands

to learn the types of the anthropogenic loadings on water ecosystems and methods
of improvement of the state of water ecosystem;

to familiarize with bases of ecological - of the hydrological monitoring including
with methodology of monitoring of biota of natural waters

to familiarize with consisting of biodiversity of reservoirs of Ukraine and
principles of forming of ecological corridors

to familiarize with a current in Ukraine legislation and agricultural policy in part
of maintenance of water ecosystem.

Requirements of knowledge and skills acquired during studying the subject.

As a result of study of discipline a student must know:
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types of water ecosystems, their composition and components;

conformities to the law of functioning of biotic and abiotic components of

water ecosystem are under act of anthropogenic and natural impacts;

basic problems of superficial water ecosystem are in Ukraine;

methods of estimation of the state and maintenance of wetlands;

methods of improvement of the state of water ecosystems;

principles and methods to conducts of wetlands hydrological monitoring of

wetlands about consisting of biodiversity of water ecosystems in Ukraine and
methods of organization of network of ecological corridors which  include hydrogen's
of ecosystems;

existing in Ukraine legislative and normatively - methodical base from the

maintenance of water ecosystem.

As a result of study of discipline a student must be able:

to analyze the problems of functioning and estimate the state of water ecosystem,;
to develop the plans of complex measures on a maintenance and recreation of the state
of different types of water ecosystem;

to plan organizational measures for the conduct of ecological - hydrological
monitoring and form the plans of conduct of necessary supervisions on the state water
ecosystem;

on the maps of land and water use of territories of different level to select on
territories and in the places of location of water ecosystem of placing of ecological
corridors; to estimate the terms of existence of water ecosystem and estimate
accordance them existent legislation and normativno- to the methodical base from the
maintenance of water ecosystems.

A list of courses, mastering of which is required for studying the subject.

Per-course for studding Water Ecosystems is a Hydrology and
Hydroecology.
Courses, mastering of which is required for studying the subject are Water

Management, Environmental Review.
3. PROGRAM AND STRUCTURE OF THE SUBJECT

KinekicTs roguu

HazBu 3micToBHX neHHa popma 3aouna dhopma
MOJIyJIiB 1 TEM yChOTO y TOMY 9HCIT yChOTO y TOMY YHCIl
a1 | n | nab | ivxg | c.p. a| n | ynab | =g | c.p.
1 2 314 5 6 7 8 9110] 11 | 12 | 13
3microBuii Monynb 1. Functioning of water ecosystems.
Tema 1. Aquatic 2

ecosystems. Types of
Aquatic  Ecosystems,
their functioning in

natural and

anthropogenic

conditions.

Tema 2. Abiotic and 2 |2

biotic components of
aquatic ecosystems.




Tema 3. Ecological 2 |2
zonation of aquatic
ecosystems.
Pa3oMm 3a 3MicTOBUM 6 |6
MozyJiem |
3microBuii Mostynb 2. Water ecosystems of Ukraine.
Tewma 1. Evtrofication 2 |2
Tewma 2. State of lakes 2 |2
ecosystems.
Tema 3. State of 2 |2

Dniper’s river and
Black Sea ecosystems.

Tema 4. State of 2 |2
wetlands.
Pazom 3a 3micToBUM 8 |8
MOJyJIEM 2
3microBuii Moaynb 3. Human impact on water ecosystems.

Tewma 1. Anthropogenic 2 |2
influence on aquatic
ecosystems.
Tema 2. Protection and 2 |2
conservation of aquatic
ecosystems.
Tewma 3. Principles of 2 |2
ecological monitoring.
Pazom 3a 3micToBUM 6 |6
MoayJeMm 3

Ycboro rogus 20 | 20

4. TeMun NpakTUYHUX 3aAHATH

Ne Hazpa Temu Kinpkictb
3/m TOJIMH
1 Research methods of abiotic and biotic components in aquatic 2
ecosystems. Physical and chemical characteristics of water.
2 | Assessment of the state of aquatic ecosystems. 2
3 | Determination of contamination level of different types of aquatic 2
ecosystems.
4 | Development of complex measures for the improvement of aquatic 2
ecosystems states.
5 | Management of aquatic ecosystems states and water quality within 2
regulated parts of the rivers.
6 | Evaluation of state and development of the measures for protection of 2
the wetlands.
7 | Measures of maintenance of aquatic ecosystems biodiversity. 2
8 | Development of plan for the conducting of hydro- ecological 2
monitoring.
9 | Forming of network on ecological river corridors in Ukraine. 2
10 | International collaboration in the maintenance of aquatic ecosystems. 2

S. CONROL TASKS FOR STUDENTS (EXAMPLES):




Question: Evaporation pans provide an approximate measure of

actual evapotranspiration
actual evaporation

potential evapotranspiration
actual transpiration

e o o

Correct answer: (¢)

Question: If continuous water-level measurements and a stage-discharge rating are used to monitor
streamflow discharge, which of the following factors would not change the stage-discharge rating?

ice formation
rock ledge

gravel riffle
aquatic vegetation

ac o

Correct answer: (b)
Question: Best Management Practices (BMPs)

were originally authorized in the 1948 Water Quality Act

are approved by the Corps of Engineers

are often a combination of land use controls and engineering applications
are primarily aimed at reducing point sources of pollution

ac o

Correct answer: (¢)

Question: Which of the following constituents found in ground water is most likely associated with
agricultural land use?

a. Nitrate

b. Sulfate

c. Arsenic

d. Chromium

Correct answer: (a)

Question: Which isotopes can be used for dating of:

a) young

b) older groundwaters from the Holocene period

c) What is the “key” aspect that makes the isotope that you probably chose to answer question

Question: A groundwater sample has a very low electrical conductivity.

What would be a typical range for “low electrical conductivities” in natural groundwaters[use an
appropriate unit].

Question: A groundwater sample is rich in iron (Fes+). What does this tell you about the general
hydrochemical conditions of the groundwatersystem the sample was taken from?

Question: This semester we have studied the water balance at the land surface and the flow of water
and the transport of constituents through the landscape. For each of the following topics I want you to
identify the most important equation or principle that we studied. In each case, write the equation or



define the principle and state briefly why you selected this equation or principle instead of alternatives
that you might have chosen.

e Hydrologic cycle, control volumes, hydrologic system
o Continuity and momentum

o Energy balance, atmospheric circulation, water vapor flow
o Precipitation formation and measurement

o Evaporation

o Infiltration and soil water movement

e Transport of chemicals and sediment

e Storm runoff

e Groundwater flow

e Flow in rivers

e Nonpoint source pollution

e Map-based hydrologic modeling

Question: Select a particular geographic area with which you are familiar and pose a hydrologic
problem that you wish to solve concerning that area. Try to make your problem as realistic as possible.
e Draw a sketch of the area.

e Define the problem that you wish to solve.

¢ Specify the important variables in your problem and the spatial and temporal domain of your
solution. How many values of these variables are going to be determined at what spatial locations and
at what points in time?

e What equations or methods are you going to use to solve your problem?

e How will you determine the values of the physical parameters required by these equations or
methods?

e Present the solution to the problem. If you need to make up some synthetic input data to make the
solution realistic, do so.

e Make an assessment of your solution. What are its limitations and weaknesses? If you were working
as an engineer in a normal professional environment, how would you improve your solution?

6. Teaching Methods

A teaching method comprises the principles and methods used for teaching.
Commonly used teaching methods for studying subject Water Resources Management
include class participation, demonstration, recitation, memorization, or combinations of
these. The choice of teaching method or methods to be used depends largely on the
information or skill that is being taught, and it may also be influenced by the aptitude
and enthusiasm of the students.

Explaining, or lecturing, is the process of teaching by giving spoken explanations
of the subject that is to be learned. Lecturing is often accompanied by visual aids to help
students visualize an object or problem.

Demonstrating is the process of teaching through examples or experiments. For
example, a science teacher may teach an idea by performing an experiment for students.
A demonstration may be used to prove a fact through a combination of visual evidence
and associated reasoning.

Demonstrations are similar to written storytelling and examples in that they allow
students to personally relate to the presented information. Memorization of a list of facts
is a detached and impersonal experience, whereas the same information, conveyed
through demonstration, becomes personally relatable. Demonstrations help to raise
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student interest and reinforce memory retention because they provide connections
between facts and real-world applications of those facts. Lectures, on the other hand, are
often geared more towards factual presentation than connective learning.

Collaboration allows students to actively participate in the learning process by
talking with each other and listening to other points of view. Collaboration establishes a
personal connection between students and the topic of study and it helps students think
in a less personally biased way. Group projects and discussions are examples of this
teaching method. Teachers may employ collaboration to assess student's abilities to
work as a team, leadership skills, or presentation abilities.

Collaborative discussions can take a variety of forms, such as fishbowl
discussions. After some preparation and with clearly defined roles, a discussion may
constitute most of a lesson, with the teacher only giving short feedback at the end or in
the following lesson.

Learning by teaching is the method, when students assume the role of teacher and
teach their peers. Students who teach others as a group or as individuals must study and
understand a topic well enough to teach it to their peers. By having students participate
in the teaching process, they gain self-confidence and strengthen their speaking and
communication skills.



7. Forms of Knowledge Control

The main forms of knowledge control are control at the lectures at seminars and

workshops, outside the classroom, at the consultations, tests and exams.
I. Control of the lectures can be conducted as a selective oral questioning of students or
tests using the previously laid material, particularly in sections of the course that are
necessary for the understanding of the lecture topics, read, or to establish a degree of
mastery of the material lectures (held by the manner of the late first or early second hour
lectures).
Testing during lectures designed to teach students to systematic elaboration covered
material and prepare for the upcoming lectures, establish the degree of assimilation
theory to identify the most difficult students to read chapters from the following
explanation of them. Control of the lectures has to subtract time.
By spending time to control oral examination yields control, programmable for cards.
II. Current control on practical, seminar and laboratory studies conducted to elucidate
ready students for employment in the following forms:

1. Writing (45 min.) Control work.

2. Colloquium on separate sections of theoretical courses (modules or themes).
III. Credits. Some subjects (theoretical courses, practical training) is applied differential
test of performance appraisal on a five point scale. In a lecture course or its individual
parts, which are not accompanied by laboratory or practical classes, the teacher may
conduct interviews or colloquium, offer oral or written (with tickets) questions.
TeacherUseful browse the students' notes. Often, students are subject to crediting as
minor, insignificant and do not give enough time to prepare for it. Of the major courses
before credit of Colloquium useful.

Term papers are the product of many days of work. They include elements of
scientific research. Protecting course work - a special form of offset in the commission
of two or three teachers. Best of coursework submitted for scientific student conference.
IV. Examinations. Exam is the final step in the study of the whole or part of the
discipline and are designed to test students' knowledge on the theory and identify the
skills apply the acquired knowledge in solving practical problems, as well as
independent work skills with educational and scientific literature.
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8. Distribution points
In the curricula include courses in one semester lecture - 30 hours of laboratory
classes - 30 hours, for a total is 67 hours (3.0 ECTS credits). After studying the
discipline  scheduled test. Duration of the semester - 10  weeks.
According to the "Regulations on credit-modular system NUBIiP education in Ukraine",
approved by the university rector 03.04.2009, ranking students for academic R NR
learning about a subject is given by

0,7 (RW3y - Ky + oo + R™3y - KM3y)
Rpup= + Ryp - Rure,

Kunc
e RV, oo Ry — ratings of content modules on a 100-point scale;
n — numbers of semantic modules;

K5, ... K™ — number of ECTS credits, provided a working curriculum for
the respective semantic module;

Kuuc= K5y + ... + K™3y — number of ECTS credits, provided a working
curriculum for courses in the current semester;

R pp — rating with additional work;
R yrp — rating free.
The formula can be simplified if we take KV = ...= K™y,
0,7* RV + .. + R™3y)
Ryp= + Ryp - Rurre.

n

Student workload for their study and learning is:
1-it monyns (Ry)— 0,5 kpenura (K;)

2-i1 monynsb (R;)— 2,5 kpeauta (K3)

3-it moaynb (R3) — 1,0 kpenut (K3)

4-i1 moynb (Ry)— 1,0 kpeaut (Ky)

Criteria for evaluating semantic modules:

R1 has 2 practical work, self-control and work. Protection of practical work and
individual work performance measured from 5 to 10 points each. Tests number 1 rated
45 to 75 points.

R2 consists of 4 practical work, self-control and work. Protection of practical
work and individual work performance measured from 5 to 10 points each. Tests
number 2 is estimated between 35 and 55 points each.

R3 has 2 practical work and self-control work. Protection of practical work and
individual work performance measured from 5 to 10 points each. Tests number 3 is
estimated from 45 to 75 points.
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R4 is a practical, independent and control work. Protection of practical work and
individual work performance measured from 5 to 10 points. Control of the number 4,
rated 50 to 85 points each.

Rating of additional work added to the DR R R NR and can not exceed 20 points.
It 1s determined by the lecturer and the students given the decision of the department for
work that is not covered by the curriculum, but enhance the knowledge of students in
the discipline.

Free R yyrp rating is less than 5 points deducted from R and NR. It is determined
by the lecturer and the decision of the Department administered to students who have
learned the material semantic module late, did not adhere to schedule, missed classes
and more.

2. In accordance with the above provisions and protection training course project
(work) measured at 100 point scale and then converted into estimates on a national scale
and scale ECTS.

For admission to a student must obtain certification of training of not less than
60% of all semantic module, and a total at least 42 points out of training.

The real rating of discipline Rdys. Determined by the formula:

R}mc. = Rﬂp. + RaT
Rating of educational work Rum in points determined according to the number of
hours - 72 under work curriculum. Form controls - test.

Certifications of the discipline, course design and teaching practices measured at
100 point scale according to ECTS (Table 1).

Table 1
ECTS Scale
Rating in Estimation National mark
“Inorganic
Chemistry”, points of ECTS | For exam For tesr
90— 100 A excellent
82-89 B d
74-81 C g00 Passed
gg:gg ]]; satisfactory

. . Failed - is necessary to
Unsatisfactory - is necessary Y

35-59 FX to study additionally for study qddltl;)nalli};'for
receiving of positive mark recelvmri ;)rkp Ostive

i - Failed - is needed the
0-34 F Unsatisfactory - is needed the

repeated course of study repeated course of study
9. MeTtoauuHe 3a0e3ne4eHHA
1. Hapuanpauit mocionuk «Boani ekocuctemny/ Komiesuu B.A. I[Ipokomuyk
H.M., CaBuenko JI.A. — K.: penakuiitno-sunaBanunii nentp HYBill Ykpainu,
2014.- 120 c.

2. Hydroecology and Ecohydrology: Past, Present and Future/ Paul J. Wood,David
M. Hannah,Dr Jonathan P. Sadler. — England, 2007. — 431 p.
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3. MeToanka eKOJIOTIYHOI OIIHKHU SIKOCTI MTOBEPXHEBUX BOJI 3a BiJAMOBIIHUMU
kareropismu. Kuig, 1998.
4. Global Water Partnership. 2000. Integrated Water Resources Management.
Technical Advisory Committee (TAC) Background Paper no. 4. Stockholm, Sweden.
11. PexomenoBaHa Jiitepatypa
ba3oBa
Pomanenko B.JI. OcHoBu rigpoexosiorii.K.:O6eperu. 2001.-728 c.
OKojoruueckasi Tuaposiorust BogoemMoB Ykpaunbsl/ Teimuenko B.M. K.:
Hayxk. lymka, 2006.-283 c.
3. HaBuanbuuii moci6HukK. ['iIpoekonoris Ta METOAU TIAPO EKOJOTIYHUX
nocaimkens / Koninesuu B.A., CaBuenko [I.A. Ta in.: K.: «Ilomirpady,
2012. - 153 c.

N —

JlonomizkHa
1. BomHnuit konekc YKpaiHu.
2. Ilocranora Kabinety MinictpiB Ykpainu «IIpo 3aTBepaKeHHS TOPSIAKY
3M1MCHEHHS Iep>KaBHOTO MOHITOPUHTY Bo/i» Ne 815 Bix 20 numas 1996 p.
3. Kmumenko M.O., Tpymesa C.C., I'poxoBceka FO.P. BinHoBHa riJipo eKojoris
piukoBuX Ta o3epHux cucteM. Piene: HYBI'TI, 2005.- 212 c.
4. Yayc B.}O. M3ydyeHue OKOJIOBOJIHBIX W BOJHBIX OHOreoreH030B. DUTOIECHO3HI:

VYueb.-npaktuueckue marepuainsl.,M: CI'TIN, 2000.-201 c.

15. Inpopmaniiini pecypen
http://www.tutorvista.com/biology/types-of-aquatic-ecosystems
http://www.marine-conservation.org.uk/marine ecology.html
http://www.ehow.com/list 7409844 types-water-ecosystems.html Types
of Water Ecosystems. .
http://www.who.int/heli/risks/water/water/en/index.html Water, health and
ecosystems. ) )
http://www.ramp-alberta.org/river/ecology/factors.aspx Factors Affecting
Aquatic Ecosystems.

A
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HVYBill Ykpainu
[IOTO/PKEHHS HAaBYAIILHOI JUCHUILTIHU Booni ekocucmemu
3 IHIIUMHU gucuuIIiHamu creriaabHocTi 8.04010601 «Ekonozia ma 0xopona HAGKOAUMHBOZ20 CePedosuLa»

IIpoToxon

®-7.5-2.1.8-03

Jlucuuiuiina ta ii

[pizBuie,
1HII[1aJIM, BUE€HA
CTYIiHb Ta BUYCHE

Jlucuuiuiina ta ii
PO3/ILIH, B IKUX

[pizBuie, iHimiamm,

BUCHa CTyrIiHB Ta BUCHC
3BaHHA BUKJIaJda4da, 10

[Tigmc

PO31IH, 1110
3BaHHSA )
nepeayrTh [linmuc | BUKOPUCTOBYIOTHCS
BHMKJIajiaya, 1110 :
BUBYEHHIO MaTepiaim 3abe3nedye HaCTyITHY
MUCLUILIIHA 3abesnedye MUCLIUILTIHA MACHUILIIH
MOTIEPETHIO y
JTUCITUTIIIHY
. . . K.X.H., JIOII. I'inpoexoJioris i K.X.H., JIOII.
AHajiTHYHA XiMis. ’ Ap ’
AbGapbapuyk JI.M. MeTOAU CaBuenko /I.A..
Cnocobu BUpaKeHHs ) )
riIpoeKoIoriyHnx
KOHIICHTpAIIii .
AOCTiIKeHb
Ximis K.X.H., JOII. ) K.X.H., JIOII.
N ExoJjoriuna
HABKOJMUIIHbLOI'O Boirenko JI.B. JlaBpuk P.B.
0e3meKa BOAHHUX
cepeaoBHINA. .
eKoCHCTeM i
[Ipouecu .
) . MOHITOPHUHT
HiTpUiKaIii
I'inpoJoris K.X.H., JIOII.
OCHOBHI ITOHSITTS CaBuenko JI.A..
rigposorii

I'onoBa Buenoi pagu gakyabTery

17



NATIONAL UNIVERSITY OF LIFE AND ENVIRONMENTAL SCIENCES OF UKRAINE
DEPARTMENT OF ANALYTIC AND BIOINORGANIC
CHEMISTRY AND QUALITY WATER

SYLLABUS OF SUBJECT
“AQUATIC ECOSYSTEMS”

Faculty of Ecology and Sustainable Development
Specialty 8.04010601 — “Ecology and Environment Protection”

Masters

3 semester

2015-2016 Academic year

RATIFED
Dean
Dr.Agr.Sc., Prof. M.M. Doliia

o 2015
Weeks — 10

Lectures — 20 hours
Practice lessons — 20 hours

Own Training — no

Weeks LECTURES Hours Practice Lessons Hours
: : R h meth f abioti
Aquatic ecosystems. Types of Aquatic csearch me ods N abio 1 and
: SO biotic components in aquatic
1 Ecosystems, their functioning in natural and 2 ) : 2
: . ecosystems. Physical and chemical
anthropogenic conditions. .
characteristics of water.
) Abiotic and biotic components of aquatic 5 | Assessment of the state of aquatic )
ecosystems. ecosystems.
Ecological zonation of aquatic ecosystems. Determination of contamination level
3 2 of different types of aquatic 2
ecosystems.

18




Evtrofication Development of complex measures for
4 2 | the improvement of aquatic 2
ecosystems states.
State of lakes ecosystems. Management of aquatic ecosystems
5 2 states and water quality within 2
regulated parts of the rivers.
State of Dniper’s river and Black Sea ecosystems. Evaluation of state and development of
6 2 | the measures for protection of the 2
wetlands.
7 State of wetlands. 7 | Measures of maiptena}nce of aquatic 0
ecosystems biodiversity.
Anthropogenic influence on aquatic ecosystems. Development of plan for the
8 2 conducting of hydro- ecological 2
monitoring.
9 Protection and conservation of aquatic 5 | Forming of network on ecological )
ecosystems. river corridors in Ukraine.
10 Principles of ecological monitoring. o | International collaboration in the )
maintenance of aquatic ecosystems.
Total: 100 20 20
Lecturer N.M. Prokopchuk
Head of the Department
Dr.Chem.Sc., Prof. V.A. Kopilevich
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HYBIII Ykpainu

«bnank mecmosux 3a80aHb»

®-7.5-2.1.6-24

HAIIIOHAJIbHUA YHIBEPCUTET BIOPECYPCIB
I MIPUPOJOKOPUCTYBAHHA YKPAIHHN

@daxkynpTET €KOJIOTIi 1 CTAJIOT0 PO3BUTKY
CremianpaicTh 8.04010601 ”Ekooris Ta 0XOpoHa HABKOJIUIITHBEOTO CEPEIOBUIIA”
dopMa HaBYaHHS JICHHA
Cemectp 1 Kypc 6
OKP «Marictp»
Kadenpa ananituuHoi 1 610HEOpraHiyHOI XIMii Ta SKOCT1 BOJM
HMucoumnnina: AQUATIC ECOSYSTEMS

Buxknanau nour. IIpokormuyk H.M.

«3aTBEPIKYIO»
3aB. kadeapu, npod.,1.X.H.

«

»

1. Name the following compound CoCl; using the Stock system:

(KomineBuu B.A.)

2015 p.

Biser Ne 1

(to write name)

2. The relative molecular weight of Phospharus (III) Oxide is equal to:

(to write answer as figure)

1 RedOx;
2 Neutralization; Answer:
3 Double replacement;
4 Complex formation.
4. To point the correspondence of the oxide formulas and their chemical nature:
A. Basic 1. B,O; Answer:
B.  Amphoteric | 2. NO A - ;
C. Acidic 3. P203
D. Non-salted | 4. SiO, B - ;
5.BaO
6. PbO C- ;
7. Cl,O
8. BeO D - .
5. Note chemical formula of the Chlorate (I) acid:
1 HCl
2 HCIO Answer:

3. Determine type of the next chemical reaction: ZnCl, + Na,C0Q;=ZnCO;+ 2NaC(l :
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3 HCI0O,
4 HCIlO,
6. Write a formula of acidic salt, formed in the reaction between H,S and Ca(OH),

Answer: (chemical formula)

7. Note mathematical expression of conservation law:

1 Ezmcz;

2 P,V,=P,V,; Answer:
3 ViNi=V,oNy;

4 M =N-V-E.

8. Indicate reactions where a pressure growth in system gives the gain in yield of
reaction products (shift the equilibrium to the right): (possible more than one true
variant)
2H50 (gas) > 2H) (gas) T O ()
N2 (gas) T 3H (gas) <> 2NH3 (ga)
CaCO; (solid) < CaO (solid) T CO, (gas) Answer:
C (solid) + HZO (vapor) € COZ (gas) + H2 (gas)
2 NO (gag) T 4HT (gas) > 2 Ty (@) +
2H2C)(vapor)
9. To point the correctness of the statement: Maximum valency of Sulfur is IV.
1 True

SIdielile

2 False Answer:
10. Determine compound with the most ionic bond

1 HCI

2 KCl Answer:

3 CaCl,

4 AlCl;

11. Put in the sentence a missing figure:
Covalent bonding is formed by two atoms with difference of electronegativity in
the range

- units.
12. To point the correspondence of the compound formulas and type of the
chemical bonding of ones: (possible more than one true variant)

A. | Ionic 1 Ca Answer:
B. | Metallic 2 SrCl, A - ;
C. | Covalent polar |3 F, C-
D. | Covalent non- |4 NH; :
polar 5 OF,
6 K3N B - ;
D -

13. Molar concentration of solution, contained 3,33 g of H;PO, per liter, is:
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Solution:

Answer: M.
14. In the result of hydrolysis of Salt Ca(NO,), medium of solution is...

(alkali or acidic or neutral)

15. Note molecular, ionic and net ionic form of the reaction between: AI(OH); and
NaOH:

Molecular:
<>

Ionic:
<>

Net ionic:
<>

16. Calculate pH of 0,001 N NaOH.

pH =
17. To write the 1* step of hydrolysis in the form of molecular, ionic and net ionic
reactions for salt AICl;:

Molecular:
<«—>

Ionic:
<>

Net ionic:

18. Note reaction, where Oxygen is reducting agent:
1 4F€Sz + 1102 — 2F6203 +
8S0O, Answer:
2 2H2 + 02 - 2H20
3 2 S0, + 0, — 2 S0;
4 2 F2 + 02 — 2 OF2
19. Complete Redox reaction with electron balance and determine coefficients:
__ KMnO4 + __ Mg + _ H,S0, n _____oxiding agent

—

e—>

reducing agent
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20. Determine correspondence of the biological function of the chemical elements
in the alive body:

A. | Ultramicronutrient, in high concentration | 1 |I | Answer: A - :
- toxicant 2| Fe

B. 3|Ca B - ;
Micronutrient, in high concentration -|4 | Cu

C. | toxicant 5181 C-

6 | Se

Not active

21. The structure of the last energy level of the Halogens is:

A. ns'np’;

B. ns’np’; Answer:

C. ns'np’;

D. nsznpo‘

22. The additional bonds of central atom with ligands in complex compounds are
realized due to:

A. Ionic bonding;

B. Covalent bonding;

C. Donor-acceptor covalent bonding;
D. Metallic bonding.

Answer:

23. Complete complexation reaction (coordination number of Co’ is equal 6) and

calculate sum of coefficients:

_ CoCl; + _ NH; (excess) —~ [ _(_)_ ] S

Sum of coefficients:

24. As usual, central atoms in compex compounds are:

A. s-elements;
B. p-elements;
C. d-elements;
D Non-metals.

Answer:

25. Calculate equivalent mass of H,P,0O, (M=178 g/mol) is:

E (H,P,07) =

26. Note possible values of spin quantum figure my:

27. Biological function of calcium consists in:

Answer:

A. This element is a component of chlorophyll;

B. This element is a component of blood gem,;

C. This element is a component of bones and
enamel;

D. This element is a part of adenozinetriphosphate
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| acid (ATF).

28. What’s formula determine maximum quantity of electrons on the energy level?

A. 2’

B. 221+ 1); Answer:

C. 22m + 1),

D. 3(n+ 1),

E. 221 + m).

29. To write chemical formula of compound: Calcium Chlorate (V):

Answer:

30. Determine substance X and quantity of electrons, lost by reducing agent in

Answer:

reaction:
Ag + HNO3 (concentrated) — AgNO3 +X + HZO
X Coefficien
t
A. |NO, 1 2
B. | NH4NO; 2 3
C. |[NO 3 5
D. [N,O 4 1

X- ’

Coefficient -
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