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The development of the agro-industrial complex requires the training of specialists with knowledge of basic
sciences and able to use all the possibilities of modern science to solve current problems, introduce
advanced technologies to protect plants from pests and the negative impact of the environment. The course
of physical and colloid chemistry aims to give a clear idea of the theoretical and experimental foundations
of science, defining its special role as an interdisciplinary science that synthesizes knowledge of related
fields of chemistry, physics, biology and other natural sciences. Physical chemistry studies the relationship
between physical phenomena that accompany chemical transformations and, making extensive use of
theoretical and experimental methods of physics and chemistry, generalizes the actual material of different
sections of chemistry, reveals the general laws of chemical reactions. Colloid chemistry studies the
physicochemical properties and behavior of highly dispersed and macromolecular systems that are
widespread in the environment.
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Modul

e 1. Chemical thermodynamics. Chemical kinetics

1. Introduction, Subject,
Methods, Features and
Importance Of
Thermodynamics. Basic
concepts — a system,
parameters, state
functions, a composition,
a process.
Thermodynamic  state.
Application of the first
law of thermodynamics.

Know the subject and | Delivery of | Up to 5 points
3/5 | objectives of physical and | laboratory work. for laboratory
colloid chemistry  of | Writing tests. work, up to 2
chemistry, prospects for | Performing points for tests
its development, the | independent work and up to 2
importance of practical | (including e- points for
activities of specialists; learning) independent
Know the basic concepts | The solution of | work, uptol
in physical chemistry, the | the problem. point for solving
laws of thermodynamics, problems

Hess's law and its

consequences.
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Hess's law-formulation,
consequences. Thermal
and physicochemical
processes - heats of
formation, heat  of
combustion. Kirchhoff's
law—dependence of the
reaction enthalpy on
temperature, integral and
differential form. The

second law of
thermodynamics.
Reversible
thermodynamic
processes. Maximum

work. Heat capacity.
Formulation  of the
second thermodynamic
law. Entropy. Analytical
expression of the second

Be able to calculate the
thermal effect of a
chemical process
Understand and analyze
the fundamental
possibility or not the
possibility of a certain
chemical reaction;
Understand the variety of
ways to convert energy in
living organisms

Apply mechanisms and
patterns of energy
conversion in biological
systems

thermodynamic law.
Statistical interpretation
of entropy.
Thermodynamic
potentials
1. Formal kinetics. | 2/5 | Know the basic concepts | Delivery of | Upto 5 points
Basic concepts - rate, and basic postulates of laboratory work. for laboratory
orden mo'eculanty The chemical kinetics ertlng tests. WOI’k, up to 2
main postulate of Be able to determ!ne the I_Derforming points for tests
Kinetics. Kinetic order_ of the chemical mdeper_ldent work and_ upto?2
equations of irreversible reaction and the (including e- points for

. . concentration of learning) independent
react!o_ns under  static substances at any time The solution of work, upto 1
conditions - zero-order, since its inception; the problem.. point for solving
first-order and second- Analyze the effect of problems

order reactions. Method,
for chemical reactions

rate determination.
Kinetics of complex
reactions - reversible,

parallel and consecutive
reactions. Steady- state
method. Dependence of
of the chemical reaction
rate constant k on the
temperature.  Arrhenius
equation. Activation
energy -  definition,
calculations.  Collision
theory.  Transition-state
theory. Theories
application to the
calculation of the rate
constant of chemical
processes.

Chemical equilibrium

temperature on the rate of
chemical reaction.
Determine the activation
energy of a chemical
reaction;

Use the main factors
influencing the course of
chain, photochemical and
heterogeneous reactions.




Module 2. Solutions. Electrode processes.

3. Colligative properties 2/2 | Know the laws of Raoul, | Delivery of | Upto5 points
of the solutions. know the theory of laboratory work. for laboratory
Ebullioscopy and electrolytic dissociation | Writing tests. work, up to 2
Cryoscopy. of A(rhenlus, the main I_Derformmg points for tests
Solutions of non- provisions of the theory |r_1deper_1dent work and_ upto?2
electrolytes. Raoult's law of strong electrolytes. (including e- points for
A . ' Prepare solutions of learning) independent
Osmosis. Osmotic different concentrations; The solution of work, up to 1
pressure. Electrolyte Be able to determine the problem. point for solving
solutions. Arrhenius and calculate the problems.
electrolytic dissociation freezing and boiling
theory. The main points of solutions of
provisions of the theory non-electrolytes and
of strong electrolytes. electrolytes.
Activity. Activity Determine and analyze
coefficient. the osmotic pressure of
non-electrolyte and
electrolyte solutions.
Calculate the activity of
electrolyte solutions;
Determine the
electrolytic dissociation
constants
Distinguish the
processes of turgor,
plasmolysis in cells
Understand osmotic
phenomena and
osmoregulation in living
systems
Apply the nature of
osmosis to reveal the
essence and understand
the mechanisms of many
processes in biology
4. lonic product, Kw. 1/4 | Know about the ionic Delivery of | Upto 5 points
Hydrogen and hydroxyl product of water and the | laboratory work. for laboratory
indicators. Buffer dependence of ionic Writing tests. work, up to 2
solutions product of water on Performing points for tests
temperature. independent work and up to 2
Be able to calculate and | (including e- points for
experimentally learning) independent
determine the pH of The solution of work, up to 1
solutions. the problem. point for solving
Be able to prepare problems.
buffer solutions, analyze
the factors on which the
pH of buffer solutions
depends, find the buffer
capacity of solutions.
Use the value of acidity
in biological processes
5. Electrical conductivity | 2/4 | Know the concept of Delivery of | Upto 5 points
of solutions. Electrode electrical conductivity laboratory work. for laboratory
processes of solutions. Writing tests. work, up to 2
Be able to determine the | Performing points for tests
concentration of independent work andupto 2
solutions by (including e- points for
learning) independent




conductometric and
potentiometric titration
Apply methods for
determining electrical
conductivity to analyze
the salt content in
solutions, soil and
moisture in agricultural
products

Understand the
processes of
interconversion of
chemical and electrical
energy.

Be able to schematically
write and calculate the
EMF of a galvanic cell

The solution of
the problem.

work, up to 1
point for solving
problems

Module 3. Surface phenomena and disperse systems

6. Adsorption - 3/4 Know the basic concepts | Delivery of | Up to 5 points
definition, types of of colloid chemistry, | laboratory work. for laboratory
adsorption, classification of | Writing tests. work, up to 2
distinguishing criteria. dispersed systems and I_Derforming points for tests
Main adsorption surface phenomena. mdeper_ldent work and_ upto2
dependencies - Understand and analyze | (including e- points for
. . adsorption processes, learning) independent
!sotherms, lsoste_res, Be able to influence the | The solution of work, upto 1
isobars. Adsorption heats passage of ion exchange |  the problem. point for solving
- determine the isosteric Processes; problems
adsorption heat select effective
determination. Capillary adsorbents for selective
condensation. Adsorption adsorption.
on solid adsorbent - Be able to schematically
isotherms of the write the structure of the
Langmuir, Freundlich micelles of lyophobic
and BET. Adsorption on sol
liquid surface - Use th_e processes of
L . adsorption,

pecullafltle?c,. Gibbs electrokinetic
adsorption |s_otherm. phenomena in
Surface tension and agricultural practice
parachor. Surfactants —
Shishkovsky’s equation,
Traube's rule.
7. Colloidal chemistry as 2/6 | Know the methods of | Delivery of | Upto 5 points
a science. Colloidal obtaining and purifying | laboratory work. for laboratory
systems - classification, colloidal solutions. Writing tests. work, up to 2
methods of preparation Analyze_ the fac_tqrs Eerforming points for tests
and purification. mfluenc_mg the stability ||_1deper_1dent work and_upt02
Structure of lyophobic of colloidal systems (including e- points for

- . Understand the concept | learning) independent
and_lyophlllc qulo'ds' of coagulation, | The solution of work, up to 1
Optical properties - peptization the problem. point for solving
scattering, adsorption, Be able to coagulate problems

opalescence. Ultra-
microscopy,
nephelometry,
turbidimetry. Color of
colloids. Molecular-
Kinetic properties -

colloidal solutions.
Select the most effective

stabilizers and
coagulants
Understand the

processes of swelling of




osmosis, sedimentation.
Brownian motion.
Einstein and
Smoluhovsky's formula.
Electro kinetic
properties. Electrical
double layer. Stability of
coagulation. Coagulation
of colloidal solutions by
electrolytes. Electro -
kinetic phenomena -
electrophoresis, electro-
osmosis. Polymer
solutions.

polymers, use these
processes in agricultural
practice

Total 1 sem

70

exam

30

Total

100

MNOJIITUKA OINIHIOBAHHSA

Ilonimuka wooo
oeonaiinie ma
nepecKknaoanHs:

Po6otu, ki 31a10ThCA 13 TOPYIIEHHSIM TEPMiHIB 03 MOBAYKHUX MPUYUH,
OIHIOIOTHCS Ha HIKYY OMiHKY. [lepeckimananas MOAyiB BiTOyBaeThCS
i3 JI03BOJIY JICKTOPA 32 HAsSBHOCTI MOBKHUX MPUYUH (HATIPUKIIA],
JKApHSHUH).

IHlonimuka wooo

CrincyBaHHS T1i]] 9aC KOHTPOJIBHHUX POOIT Ta ek3aMeHiB 3a00poHeHi (B

aKaoemiunoi T.4. 13 BUKOPHCTAHHSIM MOOITBHUX JIEBAICIB).

dobpoyecHocmi:

Ilonimuka wooo BinBinyBaHHs 3aHATH € 000B’I3KOBUM. 3a 00’ €EKTHBHHUX MPUYUH
8I06IOyBaAHHA: (mammpukian, XxBopoba, Mb>KHapOJHE CTaXKyBaHHS) HABYaHHS MOXKE

BiI0YBaTHCH 1HAMBITyabHO (B OH-JIAHH (OPMI 3a MOTOKEHHSM 13
JICKaHOM (hakyIbTeTy)

IKAJIA OINHIOBAHHA CTYJIEHTIB

PeiiTuHr 3100yBaya

Ouinka HaiOHAJBHA 32 Pe3yJJbTATH CKJIAJTAHHS eK3aMeHiB 3aJiKiB

BHIIOI OCBiTH, 021K eK3aMeHiB 3aJIiKiB
90-100 BiJIMiHHO 3apaxoBaHO
74-89 no0pe
60-73 3aJ0BUILHO
0-59 HE3aJI0BUILHO HE 3apaxOBaHO




