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V. Fannin tasviri vea maqgsadi:

Kursun qisa tesviri: In this subject, the basic properties of rare elements of the

greatest practical interest are studied, and the information necessary to create analytical

methods for determining the content of rare elements, remarks are given on the

preparation of analysis schemes. Additional information related to the state of the ions

of the elements is being studied in an aqueous solution. In some cases, it is necessary

to dwell on the characterization of compounds of lower oxidation states of elements.

Also, photometric, spectral, polarographic, potentiometric and other methods of analysis

are studied. The description of practical work is preceded by a brief analytical

characteristic of the element.

Kursun magsadi:

titanium, tungsten, molybdenum, and other rare elements are studied.

Fannin taqvim plani:

Methods of determination of scandium, vanadium, beryllium,

Hafteloer | MGvzunun adi va qisa icmali Muhazira | Mag@ela | Saa | Tarix
t
I Theme No. 1. Lab. 2h. | 21.0
Familiarization with the laboratory. The 9

study of instruments.

Summary: Familiarization with the
instruments used in physicochemical
methods of analysis. Photoelectric
colorimeters (FEK 56M), KFK-2, SF-26.
Instrument  diagram, principle  of
operation.

Photometric determination of Sc in
magnesium alloys using xylene orange.
Reagents. Carrying out the
determination.

Xylene orange forms a red-violet soluble
compound with scandium ions in an
acidic environment (pH1.5-5). The
sensitivity of the reagent is 0.1 ug Sc/ml.
The method is applicable for
determination of scandium in metallic
magnesium and magnesium alloys
without separation of alloy components.
Note: when the content of scandium is
more than 0.005%, the weight of the
alloy is accordingly reduced; to
determine scandium, an aliquot of the
alloy solution containing 20—40 ug Sc is
selected.

Literature :

1) Bulatov M.l., Kalinkin I.P. A practical
guide to photometric analysis methods.




1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) Al Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman I.l., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.) Rare
Metal Technology. John Wiley & Sons,
Inc., Hoboken, New Jersey, Canada,
2016. — 224 p. — ISBN 1119231078.

Themes No 2, No 3

Construction of a calibration curve.
Summary:

Calibration curve. The role of the
calibration curve in optical methods for
guantitative determination. Interval of
straightness of the calibration graph.
Physical and chemical deviations from
Beer's law in solutions.

The choice of scale when building a
calibration curve. Performance of
control work on the basis of the
constructed calibration curve.
Calculation of errors and recording of
received data.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) Al Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman Il., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.) Rare
Metal Technology. John Wiley & Sons,
Inc., Hoboken, New Jersey, Canada,
2016. — 224 p. — ISBN 1119231078.

Lab.

4 h.

28.0

05.10

Theme No 4.
Photometric determination of beryllium

Lab.

2 h.

12.1




with aluminon.

Summary: Aluminon forms a complex
compound of red color with beryllium
lons, the maximum light absorption of
solutions of which is at 530 mm. The
amount of beryllium is found from the
calibration curve. Reagents. Carrying
out the determination.

Literature :

1) Bulatov M.l., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) A.l. Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman LI, Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,
Canada, 2016. — 224 p. — ISBN
1119231078.

V-VI

Theme No 5, No 6.

Construction of a calibration curve.
Summary:

Calibration curve. The role of the
calibration curve in optical methods for
guantitative determination. Interval of
straightness of the calibration graph.
Physical and chemical deviations from
Beer's law in solutions.

The choice of scale when building a
calibration curve. Performance of
control work on the basis of the
constructed calibration curve.
Calculation of errors and recording of
received data.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) A.l. Busev, V.G. Tiptsova, V.M.
Ivanov. A Practical Guide to the
Analytical Chemistry of Rare

Lab.

4 h.

19.1

26.1




Elements. Publishing House Chemistry,
M. 1966.

4) Korenman I.l., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,

Canada, 2016. - 224 p. — ISBN
1119231078.

Vil Theme No 7. Lab. 2h. 021
Photometric determination of titanium 1
using diantipyrylmethane.

Summary:

Reagents. Carrying out the
determination.

Diantipyrylmethane forms a yellow
soluble compound with titanium ions in
an acidic medium with a maximum light
absorption at 380 nm. The method is
applicable for the determination of
titanium in light, ferrous and non-ferrous
alloys.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.

3) Al Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman Il., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,
Canada, 2016. — 224 p. — ISBN
1119231078.

VIII-IX | Themes No 8, No 9. Lab. 4 h. | 09.11
Construction of a calibration curve. 16.11

Summary:

Calibration curve. The role of the
calibration curve in optical methods for
guantitative determination. Interval of
straightness of the calibration graph.




Physical and chemical deviations from
Beer's law in solutions.

The choice of scale when building a
calibration curve. Performance of
control work on the basis of the
constructed calibration curve.
Calculation of errors and recording of
received data.

Literature :

1) Bulatov M.l., Kalinkin I.P. A practical

guide to photometric analysis methods.

1986.

2) Gambarov D.H., Chiragov F.M.,

Nagiyev X. Photometric analysis. 1999.

3) A.l. Busev, V.G. Tiptsova, V.M.
Ivanov. A Practical Guide to the

Analytical Chemistry of Rare

Elements. Publishing House Chemistry,

M. 1966.

4) Korenman Ll., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,
Canada, 2016. — 224 p. — ISBN 111
9231078.

Theme No 10.

Photometric determination of Mo by the
rhodanide method.

Summary:

Reagents. Carrying out the
determination.

Rhodanides form colored compounds in
an acidic solution with Mo, the
composition of which depends on the
concentration of rhodanide. Mo-
rhodanide compounds are extracted
with diethyl ether and other extractants.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical

guide to photometric analysis methods.

1986.

2) Gambarov D.H., Chiragov F.M.,

Nagiyev X. Photometric analysis. 1999.

3) A.l. Busev, V.G. Tiptsova, V.M.
Ivanov. A Practical Guide to the

Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman |I.l., Lisitskaya R.P.

Lab.

2 h.

23.11




Workshop on analytical chemistry.
Voronezh. 2002 .
5) Alam S., Kim H., Neelameggham

N.R., Ouchi T., Oosterhof H. (Eds.) Rare
Metal Technology. John Wiley & Sons,
Inc., Hoboken, New Jersey, Canada,
2016. — 224 p. — ISBN 1119231078.

XI-XII

Themes No 11, No 12 .
Construction of a calibration curve.

Summary: Calibration curve. The role of
the calibration curve in optical methods
for quantitative determination. Interval of
straightness of the calibration graph.
Physical and chemical deviations from
Beer's law in solutions.

The choice of scale when building a
calibration curve. Performance of
control work on the basis of the
constructed calibration curve.
Calculation of errors and recording of
received data.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) Al Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman Ll., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,
Canada, 2016. — 224 p. — ISBN
1119231078.

Lab.

4 h.

07.12
14.12

Xl

Theme No 13.

Photometric determination of W by the
rhodanide method.

Summary:

Rhodanide ions form a greenish yellow
complex compound with W. The molar
absorption coefficient of the solution of
the complex is 17600 at 398 mm.

Lab.

2 h.

21.12




The method makes it possible to
determine 1.5-0.003% of tungsten in
mineral raw materials in the presence of

arsenic, antimony, molybdenum,
chromium, vanadium, selenium and
tellurium.
Literature :

1) Bulatov M.l., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) A.l. Busev, V.G. Tiptsova, V.M.
lvanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman ILl., Lisitskaya R.P.
Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.) Rare
Metal Technology. John Wiley & Sons,
Inc., Hoboken, New Jersey, Canada,
2016. — 224 p. — ISBN 1119231078.

XIV-XV

Themes No 14, No15.

Construction of a calibration curve.
Summary:

Calibration curve. The role of the
calibration curve in optical methods for
guantitative determination. Interval of
straightness of the calibration graph.
Physical and chemical deviations from
Beer's law in solutions.

The choice of scale when building a
calibration curve. Performance of
control work on the basis of the
constructed calibration curve.
Calculation of errors and recording of
received data.

Literature :

1) Bulatov M.I., Kalinkin I.P. A practical
guide to photometric analysis methods.
1986.

2) Gambarov D.H., Chiragov F.M.,
Nagiyev X. Photometric analysis. 1999.
3) A.l. Busev, V.G. Tiptsova, V.M.
Ivanov. A Practical Guide to the
Analytical Chemistry of Rare
Elements. Publishing House Chemistry,
M. 1966.

4) Korenman |I.l., Lisitskaya R.P.

Lab.

4 h.

28.12
28.12




Workshop on analytical chemistry.
Voronezh. 2002 .

5) Alam S., Kim H., Neelameggham
N.R., Ouchi T., Oosterhof H. (Eds.)
Rare Metal Technology. John Wiley &
Sons, Inc., Hoboken, New Jersey,
Canada, 2016. - 224 p. - ISBN
1119231078.

Imtahanin kecirilmasi formasi -yazili, sifahi, dialoq ve ya test.

V. Semestr arzinda giymatlandirma va bal bolqgiisu:

Ballarin maksimum miqgdari — 100 bal.

A)  Semestr arzinda toplanan maksimum bal — 50 (imtahana keg¢id bal — 17)

Darsa davamiyyata gora 10 bal
Talobalerin sarbast isina (referat, prezentasiya, tadgiqat isi ve s.) goére | 10 bal
Qeyd: Plagiat hallari gati gadagandir! Sarbast isle slagadar bitin
tapsiriglarin  qisa tesviri, teqdim olunma sertlori, vaxti ve
giymatlandirma Usulu daqiq gostarilir.

Seminar (masgala) ve ya laboratoriya darslarinin naticalerina goéra | 20 bal
(eyni fendan ham seminar (masgsale), ham da laboratoriya darslari
nazarde tutuldugu halda onlarin her birina 10 bal ayrilir).

Kurs isinin hazirlanmasina va mudafiesine géra (fenn Uzre kurs isi | 10 bal
(layihasi) nazards tutulmayibsa, ona ayrilan 10 bal seminar (masgalo)
va ya laboratoriya darslarina salave olunur).

B) Semestr imtahans naticesina gore - maksimum 50 bal

Har biletde — 5 sual, har suala — 10 bal verilir
Qeyd: Talabanin imtahandan topladidi balin miqdari 17-dan az olmamalidir.
C) Semestr naticesine géra giymatlandirma (imtahan ve imtahana qader

toplanan ballar esasinda):

91 - 100 bal ala A
81 - 90 bal COX yaxsl B
71— 80 bal yaxsl C
61 — 70 bal kafi D
51 - 60 bal ganaatbaxs | E
51 baldan | qeyri-kafi F
asagl
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(soyadi, adi, atasinin adi)
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