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OIInC JUCHUITIIHNA
(0o 1000 opykosanux 3naxie)

Analytical chemistry is the branch of chemistry dealing with the separation
and analysis of chemical substances. Traditionally, analysis has been concerned
largely with chemical composition, but it is coming more and more to include the
determination of chemical structure and the measurement of physical properties.
Analytical chemistry includes both qualitative and quantitative analysis. Qualitative
analysis is concerned with what is present, quantitative analysis - with how much,
exclusively with the analysis of inorganic materials. Nevertheless, analytical
chemistry properly includes the analysis of organic material too. Analytical
chemistry finds extensive application in the analysis of organic compounds,
fertilizers, pesticides, agrochemicals, plants, soils, pharmaceuticals, biochemicals,
body fluids, hair, the atmosphere, polluted water, foods, alloys, and in many other
areas.

Analytical Chemistry is the Chemistry of the differences. From an analytical
point of view, analogies of elements, of a same column or period of the periodic
table, are left aside in the same way that analogy of organic compounds, having the
same functional groups, in order to pay more attention to the specific identity of
elements and compounds. In this sense, Analytical Chemistry is closer to the
evidences of the life experiences than other chemical disciplines and it can be well
understood by our students, who appreciate the different effects of sodium and
potassium on soil fertility, in spite of the fact that both are alkaline elements, or the
tremendous differences between the toxicity of methanol and ethanol, which have
the small difference of a carbon and two hydrogen atoms.
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CTPYKTVYPA KYPCY

Tonnuu

Tema (mexrii/ Pesynbratn 3aBgaHHs OuiHIOBaHHS
nabopartopHi pob.) HaBHaHHA

1 cemectp

Monayis 1
Temal What is necessary to | lab works | -Control of
Lecture # 1. 212 know , What one | preparation; | lab  works
Subjects and should be able to do, preparation;
objects of the What one should be -Theoretical
chemical analysis concerned in: control tests;
(analytical Methods of -Control
chemistry). quantitative analysis experimental

—  chemical and problems;

physical-chemical.

Subjects of

qualitative and

quantitative analyses.

Methods of

qualitative analysis —

macro-, semimicro-,

micro-, and

ultramicromethods.
Lecture  # 2. 2/4 What is necessary to | lab works | -Control of
Analytical reactions know , What one | preparation; | lab works
and requirements to should be able to do, preparation;
analytical reactions. What one should be -Theoretical
Examples of concerned in: control tests;
qualitative “Dry” and -Control
reactions of “wet” qualitative experimental
different visual tests.  Pyrochemical problems;
effects methods (idea of
(sedimentation, borax bead tests,
colorizing etc.). flame tests),

microcrystalline

analysis, analysis in

drops in filter paper.

Notions of specific,

selective, and group

reactions and

reagents. Examples.
Lecture # 3. 2/4 What is necessary to | lab works | -Control of
Principles of know , What one | preparation; | lab  works
cations should be able to do, preparation;
classification - What one should be -Theoretical
acid-sase, sulfide, concerned in: control tests;
ammine-phosphate. The main  group -Control

reagents. Analytical experimental

purity of reagents. problems;

Ukrainian and

international degrees

of purity

(classification TexH,




4, yYua, X4, OCY,
Analytical  reagent
AR, Guaranteed
Reagent (GR) etc.).

Lecture # 4. The 2/4 What is necessary to | lab works | -Control of
methodology of know , What one | preparation; | lab works
cation mixture should be able to do, | tests; preparation;
analysis. What one should be -Theoretical
concerned in: control tests;
Partial and -Control
Systematic analysis. experimental
Centrifugation, problems;
fullness testing.
Monyns 2
Lecture # 5. 2/4 What is necessary to | lab works | -Control of
Expression of know , What one | preparation; | lab works
Concentration: should be able to do, preparation;
What one should be -Theoretical
concerned in: control tests;
percent (mass) -Control
concentrations experimental
(percentage  weight problems;
by weight; volume by
volume etc; Molar,
Normal (equivalent),
and Titr.
Lecture # 6. 2/4 What is necessary to | lab works | -Control of
Formulas of know , What one | preparation; | lab  works
recalculations  of should be able to do, | experimental | preparation;
concentration units. What one should be | problems; -Theoretical
concerned in: tests; control tests;
Preparation of -Control
solutions. Calculation experimental
in quantitative problems;
analysis.
Lecture # 7. 2/ What is necessary to | lab works | -Control of
Heterogeneous know , What one | preparation; | lab  works
equilibrium. should be able to do, | experimental | preparation;
What one should be | problems; -Theoretical
concerned in: control tests;
Equilibrium In -Control
Saturated ~ Solutions experimental
of Slightly Soluble problems;
Substances.
Solubility  product.

Molar and mass
solubility. Examples
of calculations.




Lecture # 8. Factors 2/4 What is necessary to | lab works | -Control of
effecting solubility know , What one | preparation; | lab works
should be able to do, | |ab works | preparation;
What one should be | preparation; | -Theoretical
concerned in: control tests;
temperature, common -Control
ion effect, pH effect. experimental
Notion of ionic power problems;
(strength), active
coefficients, and
active concentrations.
Lecture # 9. Subject 2/4 What is necessary to | lab works | -Control of
of gravimetric know , What one | preparation; | lab  works
analysis. should be able to do, | experimental | preparation;
What one should be | problems; -Theoretical
concerned in: tests; control tests;
Equipment and tools -Control
(filter paper series). experimental
The experimental problems;
strategy. Calculations
in gravimetric
analysis. Tananaev’s
rule. Amorphous and
crystalline sediments.
Requirements to
sediments in
gravimetric analysis.
Rules of sedimenting.
Lecture # 10. 2/4 What is necessary to | lab works | -Control of
Homogeneous know , What one | preparation; | lab  works
equilibrium.  lonic should be able to do, | experimental | preparation;
product of water. What one should be | problems; -Theoretical
concerned in: control tests;
pH notion. Biological -Control
function  depending experimental
pH. Measuring pH. problems;
pH calculations of
strong acids and
bases, weak acids and
bases.
Lecture # 11. 2/4 What is necessary to | lab works | -Control of
Hydrolysis and pH know , What one | preparation; | lab  works
calculations of should be able to do, | experimental | preparation;
different salts What one should be | problems; -Theoretical
solutions.  Buffer concerned in: control tests:
solutions. Calculate of a pH of -Control
buffer solutions. experimental
Titration curves, problems;
equivalent points,

titration jump. Acid-




base indicators.
Choice of indicators.
Equivalent law in
volumetry.

Lecture #  12. 2/4 What is necessary to | lab works | -Control of
Neutralization know , What one | preparation; | lab  works
method. should be able to do, | tests; preparation;
What one should be -Theoretical
concerned in: control tests;
Standard and working -Control
solutions, experimental
possibilities of problems;
method.
Determination of
water temporary
hardness.
Lecture # 13. 2/4 What is necessary to | lab works | -Control of
RedOx volumetry. know , What one | preparation; | lab  works
Nernst equation. should be able to do, | experimental | preparation;
What one should be | problems; -Theoretical
concerned in: control tests;
Electrode potential of -Control
redox systems. experimental
Electromoving force problems;
(EMF) of redox
systems. RedOx
indicators.
Lecture # 2/6 What is necessary to | lab works | -Control of
14. Foundations of know , What one | preparation; | lab  works
permanganatometry should be able to do, | experimental | preparation;
and iodometry. What one should be | problems; -Theoretical
concerned in: control tests;
Bases of method of -Control
permanganatometry experimental
and iodometry. problems;
Lecture #  15. 2/4 What is necessary to | lab works | -Control of
Complexonometry. know , What one | preparation; | lab  works
Bases of method. should be able to do, | experimental | preparation;
What one should be | problems; -Theoretical
concerned in: tests; control tests;
Standard and working -Control
solutions, experimental
possibilities of problems;
method. Metal-

lochromic indicators.
Determination of
total temporary
hardness.




Precipitation titration.
Mohr’ method of
chloride
determination.
Fixation of equivalent
point. Experimental
strategy.
Total 30/60
Course work 44 (70/30) 100
Bceboro 3a 1 cemecTp 70
Ex3amen ‘ ‘ 30
Bcroro 3a kypc 100
I[TOJIITUKA OLIHIOBAHHA

Tlonimuxa wooo
deonatinie ma
nepecKiaoaHHsi:

Po6otu, sKi 37a10ThCS 13 TOPYIIEHHSM TEPMiHIB 0€3 MOBAKHHUX
MIPUYYH, OLIHIOIOTHCS Ha HUKYIY OIiHKY. [lepeckiamanHs MOTyIIiB
B1J1I0YBA€THCS 13 JO3BOITY JIEKTOPA 32 HASIBHOCTI MOBAXHUX MPUUUH
(HarmpuKIIa, JTIKapHSIHUI a00 JOBiAKA 3 IEKaHATY ).

Tlonimuxa wooo
akaoemiuHoi
000pouecHocmi:

CrucyBaHHS i Yac KOHTPOJIBHUX POOIT Ta eK3aMeHiB 3a00pOHEH1
(B T.4. i3 BUKOpUCTAHHSAM MOOITEHUX JeBaiiciB). Kypcosi poborw,
pedepaTy MOBMHHI MaTH KOPEKTHI TEKCTOBI TOCHJIAHHS HA
BUKOPHCTaHY JIITEPATypy

Tlonimuxa wooo
8I0BI0VBAHHSL:

BinBinyBaHHS 3aHATH € 000B’A3KOBUM. 32 00’ €EKTUBHUX MIPUYUH
(HampuKIag, XBOpoOa, MXKHAPOIHE CTa)XyBaHHS ) HABYAHHS MOXKE
B11I0yBaTHCh 1HAMBIAYaIbHO (B OH-JaiH Gopmi 3a
JOKYMEHTAJIBHUM TIOTOPKEHHSIM 13 JIeKaHOM (aKyIbTeTy)

INKAJIA OIHIOBAHHS CTY AEHTIB

Peittunr 3100yBava

Or11iHKa HaIllOHAJIbHA 32 PE3yJbTATH CKIIAJJaHHS €K3aMEHIB 3aJiKIB

BUIIIOI OCBITH, OaIu CK3aMECHIB 3aIIiKIB
90-100 BiIMIHHO 3apaxoBaHO
74-89 noope
60-73 3aJ0BLJILHO
0-59 HE3a0BIIBHO HE 3apax0OBaHO




