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PEDEPAT

Junmomuas pabota: 65 c., 18 puc., 20 ta6:1., 36 UCTOYHUKOB, 2 TIPHUII.
PazpaboTka METOOMK  YYEHHYECKMX  XHUMHUYECKUX  MCCIEAOBAaHUU  C
HCIIOJIb30BAaHUEM IPOrPaMMHO-ANMNAPATHOIO KOMIUIEKCA €  KOMILIEKTOM
JATYUKOB.

Kmouesie cioBa: ITPOTPAMMHO-ATIIIAPATHBIM KOMIIJIEKC C
KOMIIJIEKTOM  JATYHMKOB, MCCJEJIOBATEJILCKUII METO/]]
OBYUYEHM, VYEHWYECKUM SKCIEPMMEHT, METOJMYECKUE
PEKOMEHJIAILINMN.

OO0bexT uccienoBanus: [Iporecc 0OydeHUs: XUMHUH B CpEeTHEN IIIKOJIE.
[IpenMer nccnenoBaHus: NPUMEHEHUE MPOTrPAMMHO-AIIAPATHOTO KOMILIEKCA C
KOMILUIEKTOM JaT4YMKOB JJIsi COBEPIIEHCTBOBAHUS HCCIIEIOBATEILCKOTO METO/1A
oOy4yeHHs] XMMHUU U TIOBBIIIEHUS UMHTEpeca OOydarouuxcsi K JIaHHOMY
pEIMETY.

lenp wuccnenoBaHus: HM3YYUTh TEXHUYECKHUE BO3MOKHOCTH MPOTPaMMHO-
anmaparypHoro komruiekca (ITAK) ¢ koMriekToM HaTuyukoB ISl POBEICHUS
UCCIEIOBaHMM M pa3paboTaTh METOAMKM OpraHu3aludyd  YYEHHYECKHX
HCCIIEOBAaHNM ¢ ucnosib3oBanueM [TAK.

Metonpl uCClIENOBaHUS: HW3YYEHHE W AHAIM3 HAyYHOM W METOJUYECKOU
JUTEPATYPHI MO MCCIIEOBATENBCKOMY METOY 00yUYeHUs: U MH(OPMAIIMOHHBIM
TEXHOJIOTHSIM; TMPOBEJACHUE TMPAKTUUYECKUX  3aHATHM; TeJarornuyeckuit
AKCIIEPUMEHT; KOHJTYKTOMETpHUSI, TEPMOMETPHUS, KOJIOPUMETPHS,
UH(OPMAITMOHHBIE TEXHOJIOTHUH.

[TonyueHHble pe3ysbTaThl U UX HOBU3HA: MI3yUeHbl TEXHUUECKUE BO3MOKHOCTH
UCIIOJIb30BaHUsl  MPOTPAMMHO-ANMNApPaTHOTO  KOMIUIEKCA C  KOMILIEKTOM
JATYUKOB JUISl TPOBENCHUS HM3MEPEHUI SJIEKTPONPOBOJHOCTH PaCTBOPOB
ANIEKTPOJUTOB, U3MEHEHHS TEMIIEpaTyphbl, ONTUYECKON IJIOTHOCTH U O0BEMA
raza B XOJ€ XHMHYECKHX peakiuu. Pa3paboTaHbl METOIWKH OpTaHU3AIUU
YYEHUUECKHUX UCCIEAO0BaHUN ¢ ucnolib3oBanuem [1AK.

O6mactb  BO3MOXKHOTO  MPAaKTUYECKOIO0  MpUMEHeHusa: Pa3zpaboraHHbie
METOIMKHU BHEIpeHbl B yueOHbI mpouecc Jluues BI'Y (akt BHenpeHus) u B
METOJMYECKHE PEKOMEHAAIMU IS YYUTEJIeM XUMUM TIpU OpraHu3aiuu
y4eOHOro Tmporecca mo ydyeOHOMYy MpeaMeTy «XuUMus» (CTaThs B HAy4dHO-
METOUYECKOM JKypHaJe).

JlanHast MeToanueckasi pa3paboTKa MO3BOJIUT:



. 00ecreunTh METOJUYECKYI0 MOMOIIb YYHUTENSIM MpU OpPraHu3alud U
MPOBEICHUM  J€MOHCTpALM, Ja0OpaTOPHBIX M MPAKTUYECKUX padoT,
MPEeyCMOTPEHHBIX y4eOHOW MPOrpaMMoOil 1Mo y4eOHOMY MpeaMeTy «XUMUs»
IUIA  YUpeXJCHUH OOILero CcpeaHero oO0pa3oBaHUs, C HCIOJIb30BAHUEM
«Kommuiekca mporpaMMHO-annapaTtHoro ¢ KOMIUIEKTOM JIAaTYUKOBY», a TaKkKe
IIPY MOArOTOBKE YYaIlMXCs K TBOPYECKUM KOHKYpCaM;

. IIO3BOJIUT COBEPILIEHCTBOBATh METOJUKY OOY4YEHMsS] XUMHUU B KOHTEKCTE
UCIOJb30BAaHUSI B YYEOHOM IIPOLIECCE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUHA ¥ XUMUYECKUX METOJIOB UCCIIETOBAHMSL.

ABTOp pabOThl MOATBEPKIAAET, YTO pabOTa BBHINOJHEHA CAMOCTOSTEIBHO M
MIPUBEICHHBIN B HEl MaTepuas MPaBUIbHO U OOBEKTHUBHO OTPAXKAeT COCTOSTHHE
UCCIEAYEMOro Iporecca. Bce 3auMCTBOBaHHBIE JIMTEPATYpPHBIE JIaHHBIE
COIPOBOXKIAOTCS CCBUIKAMH Ha UX aBTOPOB.

POOEPAT

Jpimiomuas pana: 65 c., 18 man., 20 tabs., 36 KpbIHill, 2 TPBIKIIL.
Pacnpanioyka  MeTOABIK  BYYHEYCKIX  XIMIYHBIX  Jaclie]aBaHHAY 3
BBIKAPBICTAHHEM IparpaMHa-arnapaTHara KOMIUIEKCY 3 KaMIUIEKTaM JIaTybIKay.
KmrouaBbis  cinoBel:  [IPATPAMHA-AITAPATHBI  KOMIUIEKC 3
KAMITUJIEKTAM JTATYBIKAY, JACJIEJYbl METAJ]T HABYYAHH{,
BYYHEYCKI DKCITEPLIMEHT, METAJIbIUHBIS POKAMEH/JALIBIL.
AOG'exT maciemnaBaHHs: MpaIdC HABYYaHHS XiMil ¥ CAPIIHSN MIKOJIE.

[IpanMer nmacnenaBaHHs: MPBIMSHEHHE IparpamMHa-arnaparHara KOMILIEKCY 3
KaMIUJIEeKTaM JaTyblKay JUisl YIacKaHAJIGHHS Jacjefdara MeTaay HaBy4YaHHs
XiMil 1 TaBBIIIPHHS 1IKAaBACIl HABYYHHIIAY Ja JAaj3eHara mpajamery.

[l>np  macnenaBaHHS: BBIBYYBILb TOXHIYHBIS ~MardeiMaciii mparpamHa-
anapatypsara komiuiekcy (ITAK) 3 xamrmuiektam jgaTubikay ajis NpaBsA3CHHS
JacielaBaHHSAy 1  pachpamaBallb METOABIKI  aprasizailbli  BYYHEYCKIX
JaciielaBaHHsy 3 BeIkapbicTaHHeM [TAK.

Meranpl jgacienaBaHHS: BBIByYSHHE 1 aHam3 HaBYKOBalh 1 MeTajblYHAl
JmiTapaTypel Ta JacieqybiM MeETaj3e HaBy4YaHHS 1 i1HQapMaibIiHbIX
THXHAJIOT15X; MpaBsi3€HHE  MPAKTBIYHBIX  3aHATKAY; nejarariaHbl
AKCHEPBHIMEHT; KaHJIyKTaMEeTpPhIs, TAPMaMETPHI, KaJIapbIMETPHIS,
1H(apMaIbITHBIS TIXHAJIOTII.

ATpbIMaHBIS BBIHIKI 1 1X HaBi3HA: BBIBYYaHbl TAXHIYHBISI MardbIMacii
BBIKAPBICTAHHS TparpaMHa-anapaTHara KOMIUIEKCY 3 KaMIUIEKTaM JaTybIKay
JUTSL TIPaBSII3€HHS BBIMSIPAHHSY AJICKTPAIPaBOIHACII pacTBOpay dJIEKTpalitay,
3MEHBI TAMIIEpPATyphl, allTbIYHAN NTYBUIBHACII 1 a0'éMy rasy naadac XiMidHbIX
prakupbli. PacrpanaBanbl METO/ABIKI apraHi3albli BydHEVCKIX JacieaBaHHAY 3
BbIKapbicTaHHeM [TAK.

BoOnacup MarusiMara npaxkThlUHAara MpbIMSHEHHSI: paclpaliaBaHblsl METOBIKI
Vkapan€ubl ¥ HaBywyanbHbl mpaipc Jlimps BJY (akr ykapaneHnHs) 1 ¥
METaJbIUHbI  pIKAMEHAAINbll JJIS HacTayHIKay XiMmil Mpbl apradizaibli



HaBydajbHara mpaipCcy Ma BY4YdOHBIM Mpaamene «XiMis» (apTHIKyl Y
HaBYKOBa-METaILIYHBIM YaCOITICe).

Jlanzenast MeTaJbpIuHas pacipaloyka J1a3Boillb:

* 3a0scredplllb METAABIYHYIO JalaMory HacTayHIKaM IIpbl apraHizanbli i
NpaBs/I3€HHI  JPMaHCTpallblid, J1abdapaTOpHBIX 1 MPAKTBIUHBIX  padoT,
npaayriekaHblx Byds0Hal nparpamail ma By4sOHBIM MpaaMerie «XiMis» s
ycTaHoy aryibHall CsApdHAM aayKallbli, 3 BBIKAPHICTAHHEM «KOMILIEKCY
nparpaMHa-anaparHara 3 KaMIUIeKTaM JaTyblkay», a Takcama IIpbl
NaJpbIXTOYIBl HABYUYIHIIAY J1a TBOPUYBIX KOHKYpcay;

*  nma3BOMINb yAACKaHAIIb METONBIKY HaBy4YaHHS XiMil ¥ KaHTIKCIIC
BBIKAPBICTAHHS Y HABYYAJbHBIM TMpaldCe CyYacHBIX iH(apMaIbIHBIX
TIXHAJIOTIN 1 XIMIYHBIX METaJiay JacieaBaHHs.

A¥Tap npanpl nanssppkae, ITO Ipaa BbIKaHAaHA CaMacTOMHA 1 TPBIBEA3EHBI ¥
€ MaTIphisl MpaBUIbHA 1 ab'eKThIyHA aIIOCTPOYBae CTaH JOcCjeaHara
mpampcy. Yce 3ama3bluaHbls  JITapaTypHBIST JaA3€HbIA  CYIMpaBaKarolia
CrachbUIKami Ha 1X ayTapay.
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Development of methods of student chemical research using a software and
hardware complex with a set of sensors

Keywords: HARDWARE AND SOFTWARE COMPLEX WITH A SET OF
SENSORS, RESEARCH TRAINING METHOD, STUDENT EXPERIMENT,
METHODOLOGICAL RECOMMENDATIONS.

Object of research: The process of teaching chemistry in high school.

Subject of research: the use of a software and hardware complex with a set of
sensors to improve the research method of teaching chemistry and increase the
interest of students in this subject.

Purpose of the study: to study the technical capabilities of a software and
hardware complex (PAK) with a set of sensors for conducting research and to
develop methods for organizing student research using PAK.

Research methods: study and analysis of scientific and methodological
literature on the research method of teaching and information technology;
practical training; pedagogical experiment; conductometry, thermometry,
colorimetry, information technology.

Obtained results and their novelty: The technical possibilities of using a
software and hardware complex with a set of sensors for measuring the
electrical conductivity of electrolyte solutions, temperature changes, optical
density and gas volume during chemical reactions are studied. Methods of
organizing student research using the PAK have been developed.

Area of possible practical application: The developed methods have been
introduced into the educational process of the BSU Lyceum (act of
implementation) and into methodological recommendations for chemistry



teachers when organizing the educational process on the subject "Chemistry"
(article in the scientific and methodological journal).

This methodological development will allow:

« provide methodological assistance to teachers in organizing and conducting
demonstrations, laboratory and practical work provided for in the curriculum
on the subject "Chemistry" for institutions of general secondary education,
using a "Software and hardware package with a set of sensors", as well as in
preparing students for creative competitions;

» will improve the methodology of teaching chemistry in the context of the use
of modern information technologies and chemical research methods in the
educational process.

The author of the work confirms that the work was done independently and the
material given in it correctly and objectively reflects the state of the process
under study. All borrowed literary data are accompanied by references to their
authors.



