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Practical recommendations to development motivation to study chemistry

Summary. In this article the possibility to raise cognitive activity of pupils at chemistry lessons by means of
didactic games, as games process stimulates thinking activity, a child feels and creates freely. A didactic game will
allow to brightly implement all the principal teaching functions and also to use a complex of informative tasks of
interdisciplinary character (the integrated tasks), a set of cards on self-testing of individual achievements and
independent increase in level of knowledge and abilities.

Keywords: perspective, teaching chemistry, didactic games, cognitive activity, motivation

YIK 543.33:544.654.2

A.Dalbanbay, B.G. Kemal, A. Dauletbay, M.Kh. Nauryzbayev
(Al Farabi Kazakh National University, Almaty, Kazakhstan
The Center of Physical Chemical Methods of Research and Analysis, Almaty, Kazakhstan
E-mail: amantay.d@gmail.com)

Pb (I1) SPECIFICATION ON CARBON PASTE ELECTRODE MODIFIED BY
ELECTROCHEMICAL DEPOSITION OF SILVER NANOPARTICLES IN WATER

Abstract. In this work a simple and economical electrode has been developed to detect Pb (II) in water by
anodic stripping voltammetry. To achieve a better sensing performance of lead (II) CPE modified with silver
nanoparticles by electrodeposition. The carbon paste electrode (CPE) modified with silver nanoparticles (AgNPs)
demonstrates high sensitivity in the detection of lead (II) by using anodic stripping square wave voltammetry. For
AgNPs modified CPE detection limit of lead was 8,03x10* mol/L.
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Introduction

Refinement of water from toxic metals is worldwide concern. Toxic heavy metals are hazardous
pollutants by their high solubility in the aquatic environments. They can be absorbed by living organisms.
When they enter the food, large concentrations of heavy metals may accumulate in the human body. If the
metals are ingested beyond the permitted concentration, they can cause serious health disorders. Therefore,
detection of toxic heavymetals from aqeuous solution is primaryimportance.

Poisoning with lead in human cause’s serious harm to the kidney, liver also nervous and reproductive
systems. It also can affect to nephro toxic effects of high exposure level and bone injury for long-term
exposure [1,2]. According to Ref. [3], for certain reasons children are more sensitive to the influence of lead
than adults. Among to their major consequences are diminished intelligence quotient, effects on the nervous
system, impairing of sensory systems, involuntary nervous and kidney functions, and premature births.

The main lead pollution is by automobiles and battery industries[4]. Also, ions of lead generally occur
in industrial and agricultural wastewater and acidic leachate from landfill sites in relatively high
concentration[1].

Up to know, many of methods have been applied to determine Pb ions. Researchers [5] were
developed colorimetric detection technique for Pb?* ions. In living organisms Pb?" ions were detected with
sensitive near-infrared fluorescent probe methods. [6] Also, a method was investigated for analysis of Pb
ions in aqueous and biologic systems by combining online flow injection and preconcentration with
inductively coupled plasma-MS [7]. But these methods need costly apparatus. The most reliable techniques
used for the determination of Pb ion is the electrochemical methods, where they have many advantages such
as high sensitivity and selectivity with high speed, less cost, relative simplicity and low detection limit.
Although, nowadays voltammetric methods have been extensively used.

Voltammetric methods have been conducted with different electrodes. Carbon paste electrodes (CPEs)
are perspective electrochemical sensors of wide workability. The authors of more recent studies[8-
12]have established that carbon paste electrodes were sensitive and reliable. Carbon paste electrodes have
many possibilities like easily renewable surface, low cost, and have very low background currents[12]. The
advantages of applying carbon wax electrodes for electrochemical measurements mostly in voltammetric and
polarographic researches, such as improved reproducibility, low residual currents and robust in operation,
have been earlier reported[13,14]. The carbon-wax sensor features (sensitivity, pH optimum, electrochemical
behavior, storage and operational stability) have been evaluated and compared with a traditionally utilized
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Cynarel Pb (II)-bIH KBajpaT TOJKBIHABIK BoOJbTaMIepaMeTpHs JdiciMeH AHOATBHIK epiTy apKbLIbI
KyMicTiH HaHOGeJ/IIeKTepiMeH MOAN(PUIMPJIEHTeH KOMIPTeK MaCTATBIK 3JIeKTPOATA AHBIKTAY

Tyitingeme. Kopracemgsr (II) aHpIKTay aHATWTHKANBIK XAMHAOd MaHBI3IBI Macenenepain Oipi Oomsim
TabbTanel. KopracklH MeTamsIMEH yiaHy ajaM eMipi YIIH Kayim Tyaslpansl. byn makamama Pb (II) amsikray omici
kenripinren. Kemiprek mactambl  3IIeKTPOATH  MoAM(UIUpIEyIe YIIiH  3IEKTPOTYHIBIPBUIFAH  KYMICTiH
HaHOOeNMIeKTepi MaiaaaHslIbl. MoUTHHUIIUPIIEHTEH SJIEKTPOA aFbIH CYBIHBIH KypambiHAarel Pb (II) aHbIKTay
Ke3iH/1e XKOFaphl CE3IMTAJIBIKTBI KOPCETTI.

Kinar ce3nep: xymic nanobemnmiekrepi, Pb?*anpikray, KoMipTEK NACTANIBI 3JEKTPOI, SIEKTPTYHIBIPY

Ham6an6ait A., Keman B.I'., Jlayner6ait A., Hayprz6aes M.K.

Onpegenenue Pb (II) Ha yroibHO — MAcTOBOM 3JIEKTPoOAe, MOAMQUIMPOBAHHOM JJEKTPOXMMHYECKHM
ocazkieHueM cepedpSIHBIMI HAHOYACTHIAMHU

Pestome.Onpenenenne ceuamna (II) sBnsercss BaxkHOW mpoOiemoil B aHamuTHUecKod xwmmud. [loToMy dTO
OTpaBJICHHE CBUHIIOM BBI3BIBACT CEPhE3HYI0 OOJE3Hb JUIS KM3HU dYeJOoBeKa. OJTa CTaTbs JIEMOHCTPHPYET METOA
obnapyxernnst Pb (II) B Boxe. [Ans momandpuxammu CPE mcnonb3oBammcs AgNPs. MoanpuIMpoBaHHBINA 3JIEKTPO
TIOKAa3aJI BEICOKYIO YyBCTBUTCIBHOCTE TIPH OTIPCIICIICHIH cofiepkanust cBuHNa (II) B BogompoBoaHOM BosIC.

Karouesbie csioBa: HaHodacTUsl  cepeOpa, Pb?*  ompenenenue, yroibHO— TaCTOBBIA  3JIEKTPOJ,
ANMEKTPOOCAKACHUE
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RESEARCH ON THE RECOVERY OF USEFUL COMPONENTS
FROM ASH AND SLAG WASTES

Abstract: At present, when the reserves of ore minerals exhaust, the man-made materials are required to be
processed, say the ash combustion of the Ekibastuz coal. Every year, from 25 to 38 million tons is generated as a result
of coal combustion and the ash accumulation consistent with the natural processes. Processing of these man-made
materials and acquisition of valuable components out of them contributes to eliminate the high technogenic pressure of
mining processing facilities of industrial districts on the ecologically vulnerable natural systems and local population.
By the way, the technogenic technology is being developed in a modern technology.

Key words: ash and slag, wastes, technogenic raw material, ash dump, gravity concentration, free gold,
spheromagnetite.
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HNCCIIEJOBAHME ITO U3BJEYEHUIO ITOJIE3HBIX KOMIIOHEHTOB
N3 30JIO0IIJTAKOBBIX OTXO10B

AHHoOTanusi: B Hacrosiee BpeMs, ¢ HCTOLICHHEM 3allacOB PYIHOTO MHHEPAIBHOTO CHIPBS, TOSBISIETCS HEOOXOIUMOCTh
nepepaOOTKH TEXHOICHHOT'O CBHIPbs, HAIpUMEp, 30JbI CKUTaHWA OKHOAcTy3ckuxX yriued. Kaxkapli roj mpu CoKUTaHWM yried
obpasyerca oT 25 m0 38 MIH. T 30/1bl U MO CBOMM MacliTabaM HaKOIUIEHHE 30JIbI COMOCTaBHMO C NPUPOJHBIMU IIPOIIECCAMU.
IlepepaboTka OaHHOTO BHMJA TEXHOTEHHOTO ChIPbS Hapsaay C NOIYYEHHEM M3 HHUX IMOJE3HBIX KOMIIOHEHTOB, JaeT BO3MOXHOCTh
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