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BBEJAEHUE

NudopmaTuzamus obmiectBa o0yciioBWiIa TIIYOOKO€ MPOHUKHOBEHHE
WH()OPMAITMOHHBIX TEXHOJOTHH B 00pa30BaTEeNbHYIO OTpacib. [IpHHIUMMAIBEHO
U3MEHWICS HE TOJBKO MaTepPHATbHO-TEXHUYECKUN YpPOBEHb OOeCIeueHus
OOy4eHMs] pa3IUYHBIX MPEIMETOB, a U TMOSBWINCH HOBBIE LU(DPOBBIE
nH()OPMAITMOHHBIC CPENICTBA, KOTOPHIE IO CBOCH CYTH MO3BOJISIOT OPTaHU30BATh
MOJICIMPOBAHUE, OMYJISIIIUI0O U OKCIEPUMEHT W He TpeOyloT TpH 3TOM
JOTIOTHUTEHHOTO CIIEIIHAIBHOTO 000PYI0BaHU.

OnHa W3 BaXHBIX M aKTyaJlbHBIX 3a7a4 COBPEMEHHOTO OOpa3oBaHHS B
COOTBETCTBUM C JedcTByromuMu crangaptamu @I'OC - 3T0 mOATrOTOBKA
KOHKYPEHTOCTIOCOOHOW JTUYHOCTH, TPU ATOM BaXXHO HE CTOJIBKO MPEIOCTaBICHUE
CyMMBbl 3HAHUM, CKOJBKO pa3BUTHUE TBOPYECKOTO, KPUTUYECKOTO MBIITUICHHUS
ydamuxcsi, (QOpMHUpPOBaHUE  CIIOCOOHOCTEW  TIOMCKA, aHalu3a  Hay4YHOU
uHdopmaruu. [ permenus Takux 3a1a9 HEAOCTATOYHO TPATUIIMOHHBIX METOJIOB
OOy4eHHs] C TIOMOIIbI0 Y4eOHMKAa U O0ObsicHeHus yuurtens.  Heobxomumo
WCITOJIb30BAaHUE HWHCTPYMEHTOB, ITO3BOJISIONINX pPEaIM30BaTh COBPEMCHHBIC
MOAXOJIbI K 00YUYEHUIO.

Pemenue »Toii 3a1aun HEBO3MOXKHO 0€3 MOMOIIM COBPEMEHHBIX U(PPOBBIX
cpeactB obyuenus (I[CO). B mocnenHee necsiTUiaeTHE OTMEUAETCS aKTHUBHOE
BHEJIpEHUE HHU(PPOBBIX TEXHOJOTH B 00pa30BaTENbHBIN MPOIECC, MPH STOM
3HaueHue L[CO ObIcTpo Bo3pacTaeT He TOJbKO B cdepe oOpa3zoBaHUs, HO U B
mo0oi Apyroit cdepe aestenbHOCTH. B pesynbraTe peanuzanuvu DegepanibHOM
1eaeBoil mporpammbsl  «Pa3BuTue emuHON oOpa3zoBaTenbHOW HHGOPMAIIMOHHON
cpeasl (2001-2005 r.r.)» mnOpakTAYecKH B Kaxaou 1mkosne Poccum coszgana
MaTepuanbHas 0a3a I WCIOJB30BaHUS COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHI B 00pa3oBaTeIbHOM TIpoliecce. bbula ycmemmHo peaan3oBaHa
denepanbHas 1eneBas nporpamma «AnektporHass Poccus (2002-2010 ronwl)» u

npoekT «Madpopmaruzamus cuctemsr oopazoanus» (MCO).



Peanu3oBaTh HOBbIE MOAXOMABI K PELICHUIO BaXHBIX MPOOJIEM B METOIMKE
o0y4YeHUs] XMMHH HEBO3MOXXHO 0€3 MPUMEHEHHSI HOBBIX METOJIOB M CPEACTB, TAKHX
kak [[CO. ®opmupoBaHHE€ KOMIIETCHTHOW pa3BUTOH JUYHOCTH, CIOCOOHOM
NPUHUMATh aJEKBaTHbIE CAMOCTOSITENbHBIE pEUICHUS, HUMEIOIIEH JKeJaHue
MOCTOSIHHO COBEPIICHCTBOBATh CBOIO TIOJITOTOBKY, HEJNb3sl OCYIECTBUTH 0€3
BHECEHMS] M3MEHEHUW B METOJAUKY OOYyYEeHHMS XUMHHU. OTH HM3MEHEHHsS OyayT
CI0cOOCTBOBATH JAbHEHIIIEH peain3aliyd HEMPEPHIBHOCTH U CAMOCTOSATEIBHOCTH
COBPEMEHHOr0 0Opa30BaHUs, OIpPEACNAT €ro oOomnepexarolmuili xapakrep. B
HACTOSIIIIEE BpEMs BCE IIUPE BHEIPSIOTCS HUQPPOBBIE TEXHOJIOIMH B
BOCITUTATEIbHO-00pa30BaTENIbHBIN IPOLECC IITKOJIBI.

Ha BceM mpoTshKeHHHM CYIIECTBOBAHHUS IIKOJBI PEHIAECTCA OJHA U Ta K€
3ajlaya, a UMEHHO, NOBBINIEHHWE 3(PPEKTUBHOCTH O0y4YeHHus. TpaguIIMOHHO 3Ta
3ajlaya pelaercs IyTeM BHEIPEHUS BCAKOIO poja YCOBEPLICHCTBOBAHUM,
HalpuMep, HU3MEHEHHEM 4YHuCjla 4YacoB B Y4YeOHOM IUIaHE, MPUMEHEHUEM
pa3NUYHBIX HAMBIIHBIX nocoOuil. IlpakTuka yka3plBaeT Ha BO3MOXKHOCTh U
BaXXHOCTH Hcnoyib3oBanus [{CO B 00yueHuw.

B HacTtodiee BpeMs Bce IIHMpPE BHEAPSIOTCS LU(PPOBBIE TEXHOJOTUU B
BOCIIUTATEIbHO-00pa30BaTeNIbHbI  mporecc mmKoJbl. [lpu  Mcmosnb30BaHUU
U(QPOBBIX TEXHOJIOTHM Ha YpOoKax TIOBBINIAETCS MOTUBAIUS YYCHHS U
CTUMYJIUPYETCSl ~ TNO3HABAaTEJbHBIA  HHTEpPEC  OOydYaroluxcsi,  BO3pPacTaeT
3G ()EKTUBHOCT,  CaAMOCTOATENLHONM  palOTHI. KomneroTrep ~ OTKpbIBaeT
MPUHIUNHAIBGHO HOBBIE BO3MOXHOCTH B 00JacTH 00pa3oBaHMs, B Yy4eOHOMU
NeATEIbHOCTH U TBOPUYECTBE 00YUYarOIIErocs.

M3BeCTHO, 4YTO YEJOBEK HMEET 5 OCHOBHBIX KAHAJIOB BOCHPHUATHS
okpyxatomiero mupa. M3 Hux g0 90% Bceld NOCTymawmole K YEIOBEKY
uHdopMaIuu (JaHHbIE MPUOJU3UTENBHBIC) HIET 1O 3pUTEIHLHOMY KaHaly, IO
CIIyXOBOMY KaHally - 10 9% u Ha ocTaBmmecs 3 kaHaia (OOOHSHHE, OCsSI3aHUE,
BKyC) nmpuxoautcsi okoio 1% mnocrynmatomedt  uHdopmanuu.  MIMeHHO
UCITIOJIb30BaHUE ITU(POBBIX TEXHOJOTUN HA 3aHATHUSAX KaK pa3 M MO3BOJSIET Oosee

KOMILJIEKCHO UCIOJIb30BaTh BCE KAHAJIbI BOCTIPUATUS UHPOPMALIUU.
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AKTyanbHBIM Ha CETONHSIIIHUA J€Hb SBISETCS TMOBBIINICHHE KadecTBa
oOpa3oBaHMsl TYTEM BHEIPEHHS HUGPOBBIX TEXHOJIOTUH Ha YpOKax OOydeHHs
XUMUHU.

OO0beKT HuccIe0BAHMA: BOCIUTATEIBHO-00pa30BaTEIbHBIA MpOIlECC Ha
ypOKax XMMUHU.

IIpeaMer ucciieqoBaHusi: MpUMEHEHUE HU(PPOBBIX CPEICTB OOYUECHHS IS
COBEPIIICHCTBOBAHMS METOAWKH TpenojaBaHusi xuMmud. llepen cucremon
oOpa3oBaHus BCTaeT mpobiema - Kak opraHu3oBath padoTty no BHenpenuto L{CO B
O0OyYEeHHH XUMHUH, ¥ TIOBBICUTHh HHTEPEC O0YJAIOIINXCS K TAHHOMY TIPEIMETY.

[Tpumenenue nUPPOBBIX TEXHOJOTUH JOKHO 00ecieunTh ((OPMUPOBAHUE Y
yYalllMXCsi HOBBIX 3HAHUW W YMEHUN, KOTOpble WM TMOTpeOyloTcs B
nHGOPMAIMOHHON CpeJie JaimbHEeHero mpodeccnoHaIbHOTO Pa3BUTHA, & TaKKe
HOBOTO, IIEJIOCTHOTO MUPOITOHUMAHUS U UH(HOPMAIITMOHHOTO MUPOBO33PEHUH.

I'mnoresa ucciienoBanus:

[Ipouecc 0OydeHHsI MIKOJIBHUKOB KypCY XUMUU MOXKET ObITh 3(PPEKTUBHBIM,
ec 1pu OOBSICHEHUM OMPEEICHHBIX 3aJaHUi OYJEeT UCIOIb30BaHbI U(PPOBLIE
CpeacTBa 00yUYeHUsI, €CIIU:

- OyAyT BBIABIICHBI TEOPETUUYECKHUE TOIXObI K UCIOIB30BAHUIO ITU(POBBIX
CpEIICTB 00YUYEHUS TIPU U3YUCHUH XUMUU;

- OyayT mpoaHAIM3UPOBAHBI TMPAKTHYECKUE METOAUKHA TIPUMCHCHUS
IU(PPOBBIX CPEACTB 00YUSHHUS B TIporiecce 00yUeHNS,

- OynyTt pa3paboTaHbl U TOKa3aHbl METOAMYECKHE OCHOBBI MPUMEHEHUS
M(POBBIX CpelcTBa O0YyUEHHUS Ha YPOKAX XUMUHU.

OcHOBHBIMH ~ KpUTEpUSIMU I(P(EKTUBHOTO HCIOIL30BaHUS  ITU(DPOBBHIX
CpeaCcTB 0Oy4YeHHs B y9eOHOM TIpOIECcCe SBISETCS HEOOXOTUMOCTh MX TUIABHOTO
BKJIFOYCHUS B TPAJAMIMOHHYIO CHCTeMy oOOpa3oBaHHMs ¥  YCTAHOBJICHUE
ONTUMAJILHOTO COOTHOIICHUS MEXAY TPAJAUIMOHHBIMU (opMaMu OOyYCHHS H
OoOyueHHEM C HCIOJIb30BaHUEM KOMIBIOTEPHBIX cpeacTB. [lms ycmemHoro
BHEJIpEHUSI B Y4YEOHBINM MPOIIECC MCIOIb30BAaHUE ITU(PPOBBIX CPEJICTB O0yUEHUS

JOJIDKHO:



- OBITH COTJIACOBAHO C MPOrpaMMOM TPATUIIMOHHOTO Kypca OOYy4YEeHHs MO
XUMHUU;

- peann3oBaTh WHGOPMAIMOHHYIO, OOYYaIONIyl0 M KOHTPOJIUPYIOIIYIO
bynxmm;

- CTUMYJUpPOBaTh I103HABATEIbHYIO AKTUBHOCTb YYAIIMXCS B IPOLECCE
U3y4eHHUs yueOHOro MaTepuana mo XuMHH.

Heap ucciaenoBanms: pazpaboTka U NPEICTaBICHUE METOJAUYECKUX OCHOB
M0 M3YYCHHUIO U BHEAPEHUIO MU(PPOBBIX CPEACTB OOYUCHHS HA YPOKAX XUMHUU IS
COBEPIIICHCTBOBAHUSI METOAMKHU MpernojaBaHus. Jis AOCTH)KEHUS eI JTaHHOU
paboThl TPeOOBAIOCH PELIUTD 3a/1a4H.

3axayu uccieI0BaAHUSA:

1. V3yunTh MOJOXKUTENIbHbIE U OTPULIATEIbHBIE CTOPOHBI MCHOJIb30BAaHUS
IUQpPOBBIX CpPEACTB OOydYyeHUs B MPENOJABaHUU E€CTECTBEHHO HAyUYHBIX
TUCIHTLINH;

2. OnpenenuTs OCHOBHBIE MPUHILMIIBI OTOOpaA CONEp KaHUSA MaTepualia Mpu
UCTIONb30BaHUU IU(PPOBBIX CPEACTB OOy4YEHUS B TMPENOJaBaHUM XUMHU B
00111e00pa30BaTeILHON IIIKOJIC;

3. IlpencraBuTh METOAMYECKHE OCHOBBI MPUMEHEHHUS M MCIIOJIb30BAHMS
HU(POBBIX CPEACTB O0YUEHHUS HA YPOKaX XUMUHU.

JUis pelieHus TMOCTaBJICHHBIX 3a/lad  HCIIOJIb30BAJICS METOJ aHajiu3a
METOJIOJIOTUYECKO, y4EeOHO-METOUIECKON, HH(POPMAIIMOHHO-TEXHOJIOTHIECKON

JUTEPATYPHI IO TaHHOM IpodsieMe.



I''TABA 1. TEOPETHYECKHWE OCHOBBI IPUMEHEHUA
NHO®OPMALIMOHHO - KOMMYHUKALIMOHHBIX (IHIU®POBbIX)
CPEJACTB OBYYEHUA B IIKOJIE ITPU U3YYEHUU ITPEIMETOB

XUMHUKO-BUOJIOTHYECKOT'O IUKJIA

1.1 IlonsiTue 1 KIaccupukanus HUPPOBLIX CPEACTB 00yUeHHS

Nudopmatuzammst o0pa3oBaHUsST SBISETCS BaXKHEHIIEH TEHICHIMEH W
MPUOPUTETHBIM HANPABJICHUEM Pa3BUTHS COBPEMEHHOM CHUCTEMbl 0Opa30BaHUs, B
TOM 4HCIIe, LIKOJIBHOrO oOpa3oBaHua. B pamkax MoOJIEpHU3ALMH CHCTEMBI
oOpa3zoBanuss MunucrepctBoM llpocBemenus Poccum paspabarbiBaeTcss MPOEKT
110 BHEAPEHUIO B 00pa30BaTeNIbHBIN Mpoliecc pa3HOOOpa3Hble IUPPOBbIE CPEICTBA
oOyuenus. Ilpennaraercs paspaborarb, anpoOUpOBATh U MPUMEHSTH LU(PPOBBIE
y4e0HO-METOINYECKUE KOMILIEKChI, HU(POBbIE TPEHAXEPHl, UPPOBbIE yueOHBIE
CHUMYJIATOPBI, BUPTyaJIbHBIC JJAOOpaTopuu | T.11. [21].

[Ipumenenne 1udpoBeiIx cpeacts oOydenus (cokpamieHHo [[CO)
o0ecreunBaeT pean3aluio JesTeIbHOCTHOIO M0AX0/1a B IIKOJILHOM 00pa30BaHuH,
9T0 coOoTBEeTCTBYET TpeboBanusmM OI'OC [2]

ITo MmEeHno A.A. Kpay3e BaXXHOCTb JESTEIBHOCTHOTO IOAXO0AAa COCTOUT B
TOM, YTO OH OPUEHTUPYET JIMYHOCTH IIKOJIBHUKA HA JOCTUKEHHUE IOCTABIECHHBIX
IeJICH, TIPU ATOM caMa JIeATeIbHOCTh HOCUTh XapakTep cucteMHocTH [28].

Peanuzanus nestenbHOCTHOro mnoaxona, no MHeHuto O.B. IletyHuHa u
HEKOTOPBIX JPYTUX YYEHBIX, OOECHEYMBAET MOJHOIIEHHOE Pa3BUTHE JTUYHOCTH U
(dbopMUpOBaHHE BaXKHEHININX €€ KaYeCTB B JIeITeIbHOCTH [27].

CnenyeT OTMETHTh, YTO COBEPIICHCTBOBAaHHE Y4eOHO-MaTepuanibHON O0a3bl
0011e00pa3oBaTeNbHOM MIKOJIBI - OJIHO U3 IJIaBHBIX YCJIOBHI MOBBIIICHUS YPOBHS
y4e0HO-BOCIIUTATEIBHOTO TMpolecca. YueOHoe 00O0pyIoBaHHE 3HAUYUTEIHHO
oboramiaer coiepxaHue ypoka, Tak Kak, paboTas ¢ HUM, y4alluecs MOIy4aroT
Oonee rayOOKHe 3HAHUS, AKTUBU3UPYS MPU STOM BC€ BUIBI MaMsiITH. UTOOBI
NOBBICUTh YPOBEHb YCBOCHHMS MarepHajla Ha YpPOKaX XHMHUKO-OMOJOTHYECKOTO

[MKJIa HEOOXO0IUMO UCIIOIb30BaTh UGPOBLIE cpe/icTBA 0OydeHus. B Hale Bpems
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npuMeHeHUe TU(POBBIX YICOHBIX CPEICTB MPOYHO BOILIO B MIKOJEI. [IpumeHeHune
coBpeMeHHbIX [[CO OOBIYHO MOApa3yMeBaeT TaKKe HEOOXOAUMOCTb BHEIPECHHS
HOBBIX (JOPM M METOJIOB MPENOoAaBaHus, BBIPAOOTKH HOBBIX MOJIX00B K MPOLIECCy
oOy4JeHwUs.

HecMoTpsi Ha od4eBUIHBIE MPEUMYIIECTBA MCIOIB30BAHUS LHPPOBHIX
TEXHOJIOTUI B TMEJAaroru4eckoM IMpoliecce, UX IMPUMEHEHHE JajJeKo He Bcerja
00OCHOBAaHO M MOXET TPUBOIUTH HE TOJBKO K YIYUYIICHUIO pPEe3yIbTaTOB
oOydeHus, HO U K uUX yxynameHuto. Ho s HaydHOro 0OGOCHOBAaHHS METOJMK
WCIIOJB30BaHus ITU(POBLIX CPEACTB OOYyUEHHS B IIKOJIE HEOOXOIUMO, TMPEKIE
BCET0, YTOYHUTh UX CYITHOCTH, OTIWYHS, CBSI3b C JIPYTUMU TEPMHHAMH B chepe
o0Opa3oBaTeIbHbIX HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

CpenctBa 0OyueHHs] — HCKYCCTBEHHBIE WJIM €CTECTBEHHBIE (IIPUPOHBIC)
O00BEKTHI, UCTIOJIb3yEeMbIE B 00pa30BaTEILHOM MPOIECCe B KAUeCTBE UHCTPYMEHTA
nejarora ¥ HocuTesel nHpopMaluu o npeamere n3ydeHus. OTcrona clieayer, uTo
«uu(ppoBbIE CcpelcTBa OOYUYCHHMs» SBISIIOTCS 0o0Jie€ y3KUM TOHSTHEM TIO
CPaBHEHUIO C TOHSATUEM «CPEJICTBA OOYUYEHHUS» W UX MOXKHO OTHECTH K TpyIIe
UCKYCCTBCHHBIX CpecTB 00yueHus [29].

M.C. ApTioXxvHa CYHMTAET, 4TO CPEACTBA OOYUYEHUS MPU MX PaAlUOHATHHOM
UCIIOJIb30BAaHUU  TPHUBOASIT K  UHTEHCH(DUKAIMU  y4eOHO-BOCITUTATEIHHOTO
mporiecca, MO3BOJISIIOT MOATOTOBUTE YYaIuxcs K paboTe W KU3HH B YCIOBHUSIX
dbopmupyrorerocs HHGoOpMaImoHHOTo odmiecTsa. [Ipu 3ToM «cpencTBa 00ydeHUS
CIIOCOOHBI B 3HAYUTEIBHOW MEPE COKPATHTh CPOKU OOYUYEHHUS M TOBBICUTH €T0
KauecTBO» [29].

B pesynbpTaTe 0030pa Hay4HOU JUTEPATYpHl IO BOIPOCAM HCIIOIH30BAHUS
COBPEMCHHBIX CPEJICTB OOyUYCHHS, MOXXHO CJHIEJIaTh CICAYIOIIHA CPaBHUTEIbHBIN

aHaJIN3 OTPECIICHUN MOHATUS «ITU(DPOBBIE CPEICTBA OOYICHUS.

Tab6muna 1.
AHanu3 ompeaeNeHni TepMUHA «IM(PPOBBIE CPENCTBa OOy4YEHHUS» B HAYYHOU

JauTeparype



ABTOD Onpenenenue  MOHATUS  «UU(PPOBBIE  CpeACTBa

OOyJeHHUSI
1 2
becmanos I1.1. [37]. [udpoBsie cpeacTBa oOydeHHST — 3TO CpPEJICTBa
oOydeHHusi, = OCHOBaHHbIE = Ha  HUCIOJb30BaHUU

U(POBBIX TEXHOJIOTHIA.

JL.b. benornasosa, [HudpoBsie cpencTBa oOydeHHUs — allllapaTHBIC WU
(n) IIPOrpaMMHBbIE CpEACTBa, OTpaKAIOIIUE
O.B. bonnapega [5].
OIIPELIEIICHHYO IIPEAMETHYIO 00J1acTh, INIE:
IIPEACTABIICHUS KOTOPOM WCIIOJIB3YIOTCS

I/IH(l)OpMaI_[I/IOHHO-KOMMYHHKaI_[I/IOHHBIC TCXHOJIOTHH.

P.M.AGnynoB [26]. [ludpossie cpeacTBa OOYYCHHS — COBOKYITHOCTB
TEXHUYECKUX cpeAcTB (1udpoBsie JabopaTopuw,

JATYNKW, UHTEP(DENChl), MO3BOJSIONIUE TPOBOIUTH

OKCIEPUMEHTBI B DJJEKTPOHHOM  BHJE, Ha
KOMITbIOTEPE.

K.B.Myp3una [35] [MudpoBele cpenctBa OOydYeHHS —  CPEJICTBA,
TIO3BOJISFOIIIHC pacuIupuTh BO3MOYKHOCTH

00pa30BaTEIILHOTO TMpPOIecca 3a CYET MPUMECHEHUS

U(POBBIX TEXHOJIOTUH.

[Ipn aHanu3e MpencTaBICHHBIX ONPEACICHUM B LIEJIOM NPOTUBOPEYUN HE
BO3HUKAET, TaK KakK OTPa)KalOT pa3jMyHble CTOPOHBI M CBOMCTBA LH(PPOBBIX
CPEACTB 00yUYEeHUS.

CpenctBa oOyueHuUs1 Ha3bIBAIOTCS «IU(POBBIMUY, €CIIM B HUX PEaTU30BaHbI

nM(pPOBbIE TEXHOJOIMH, OCHOBAaHHBIE Ha TMPEJICTABICHUU HWH()OPMAIMOHHBIX



CUTHAJIOB JUCKPETHBIMH IOJIOCAMH aHAJOTOBBIX YPOBHEH, U B MPEAOCTaBISIONINE
COOTBETCTBYIOIIME BO3MOKHOCTH 00paObOTKH U(POBBIX CUTHAIOB.

Hecmotpss Ha cXOICTBO MOHATUN «IU(GPOBBIE CpPEACTBA OOYUYCHHS» U
(QIEKTPOHHBIE CPEJCTBA OOYYCHMs», MEXKIYy HHUMH HMEETCS CYIIECTBEHHOE
paznuuue. IJIEKTPOHHOE CPEICTBO 00YUEHUSI MOXKET ObITh, KAK aHAJIOTOBBIM, TaK U
uuppoBeiM.  CrnegoBaTenbHO, UU(pPOBBIE  cpeacTBa  OOy4YeHHsS  CIEAyeT
paccMaTpuBaTh B Ka4€CTBE YACTHOTO CITydasi 3JIEKTPOHHBIX CPEACTB O0yUCHHUS.

[MudpoBeie cpencTtBa o0OydeHHs OOBIYHO HWMEIOT MPEUMYIIECTBO I10
CPaBHEHHIO C aHAJIOTOBBIMH CPEICTBAMHU, TIIOCKOJIbKY TPEAyCMaTpPUBAIOT
IpeIBapUTENbHYI0 MPOrPaMMHYI0 00paboTKy HH(pOpMammu, 00ecIeynuBaIOILyIO
3HAYUTENIbHOE  pacIIUpeHHEe  BO3MOXHOCTEH  MPEACTABICHUS,  aHAIU3a,
Mou(UKAIMH, YTIPABICHHS TaHHBIMU.

KnaccupunupoBate uudpoBsle cpeactBa OOydyeHHUs CIOXKHO  M3-3a
pazHooOpa3usi HX cocTaBa, (YHKIUMOHAJIBHBIX BO3MOXHOCTEH, CIOCOOOB
npeacTaBieHus nHpopmanuu. B HaydHOUW mUTEpaType MpeaCTaBICHbI Pa3IuyHbIC
Kiaccudukanys mUPPOBBIX CPENCTB OOYYEHHMs, Pa3IMYHBIMU I[e€JaroraMu
npe/IaraloTcs COOCTBEHHBIC BApUAHTHI KacCH(PHUKAITHIA.

[To npennazHayeHuio UGPOBBIE CPECTBA OOYUEHUS IEISATCS HA 3HAKOBO-

rpadudeckue, 1eMOHCTPAIMOHHBIC, TAOOPATOPHBIC, MYyJIbTUMEANKHBIC (pucC. 1.).
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Knaccudukanus [ICO mo cocoOy nmpumMeHeHus

A 4

A

A 4

A 4

3HaKOBO- JeMoHCTpanyoH- JlaGopaTtopHubie MynbTuMenuitHble
rpaduueckue HbIE
v v ¥
[udpossie Paznuuneie [Iporpammubie DJIEKTPOHHBIE
CTCHIBI, 1 poBsIe CpeacTna, CIIPaBOYHHKH,
BU3yaJIbHbIE U MOJEIIN MOJIETUPYIOIIHE AJIEKTPOHHBIE
ay/IMOBHU3YyaJIbHbIE IIPOLIECCOB M SBIICHUS U y4eOHHKH,
YCTPOMCTBA, SIBJICHUH, MPOLIECCHI C WHTEPAKTUBHBIE
HI/I(l)pOBI)Ie CHUMYJISITOPHI, BO3MOXHOCTBIO cpeacTBa
yueOHo- TPEHAKEPHI. YIpaBJICHMUS, o0OyueHusl.
METOAMYECKHE uudpoBbIe,
KOMILJIEKCBI BUPTYyaJIbHBIC
naboparopuu

Puc. 1. Knaccudukanus [ICO no npegHazHaueHUIO
3HakoBo-rpaduueckue 1U@pPoBbIe yuyeOHbIE CPEACTBA MPUMEHSIIOTCS st

nepenadyd  MHGOPMAIMM O  BHEINIHEM BHJIE OOBEKTOB  M3yYCHHS, HX

KOHCTPYKTHUBHBIE OCOOCHHOCTH C TMOSICHEHUSIMU B TEKCTOBO-Tpaduueckoit Gpopme,
a Takke B (QopMe OTCICKHBAaHUS (HATJIAIHBIE CTEHABI, BHU3yaJlbHas W
ayJIMOBU3YyaJibHAs arllapaTypa).

JleMOHCTpalMOHHbIE y4eOHbBIC MO3BOJISIOT

uudpoBbIe CpeacTna

MIPOJIEMOHCTPUPOBATE PalbOTy ((PYHKIIMOHUPOBAHKE) YCTPOMCTBA, TO €CTh OHU
BBITIOJTHEHBI B BHJI€ JICUCTBYIOIIUX TEXHUYECKUX OOBEKTOB, UYTO CIIOCOOCTBYET
OoJibllIel HATJAJIHOCTH IS HAONIOACHUS 3a TEXHUYECKUMM IIpolleccaMu
(meWcTBYIOMINE MOJICNIA U TOMY TTOJ00HOE. ).

Jlabopatopubie IICO m1O3BONSIOT TOPOBECTH  pa3iuyHble  ydyeOHBIE

OKCIIEPUMEHTHI B paMKax TpoBeleHus JabopaTopHbiXx pabot. [Ipumepamu

nabopatopubix LCO  sBasitoTcst  pas3iMyHble  NMPOTPAMMHBIE  CPENCTBA,

peanu3yroIme MOJEIN Pa3IMUHbIX MPOILECCOB (XMMUYECKUX, (PU3NUECKUX U T.II.)
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U TO3BOJSIONIME  W3MEHATh  HapaMeTpbl  MoJened A TOJy4YeHUs
AKCIIEPUMEHTATBHBIX PE3YJIbTATOB.

Mynbrumenuiitiple  1M@poBble  y4yeOHBbIE ~ CpPEJACTBA  IMO3BOJISIOT
3aJIeliCTBOBaTh MaKCHMAaJIbHOE KOJMYECTBO KaHAIOB BOCHPUATHS WH(POpPMALIUU 3a
cyer mepeaadyd MHGOpPMAMK B MYJIbTUMEAUNHONW (opMe ¢ MOMOIIBIO
KOMIIBIOTEPOB M OPITEXHHKH, TEM CaMbiM  CYIIECTBEHHO  IOBBICUTH
3¢ dekTuBHOCTS 00yueHus. HeoOXoauMoCTh MpUMEHEHHUS HUPPOBBIX YYEOHBIX
CPEIICTB, KOTOPbIE B KAUECTBE ayJIMOBU3YaJIbHBIX CPEJCTB MOTYT BO3/IECTBOBATH
Ha pa3JIMyHbIC OpPTaHbl YyBCTBA, HeCOMHEHHA. OHa 00yCIIOBIIEHA U 3HAYUTEIBHBIM
YCIIO)KHEHHEM 00BEKTOB O0yUYEHHS - HEBO3MOYKHO MPOJIEMOHCTPUPOBATH CIOXKHOE
TEXHUYECKOE YCTPOMCTBO, MUKPOCXEMY MJIM TEXHOJIOTMUECKUH IPOLECC TOJBKO
BepOaTbHBIMU CPEJICTBAMH U C MIOMOIIBIO MEJa U JJOCKH.

BHenpeHne HOBEWIIMX TEXHOJOTMN B y4yeOHO-BOCHHUTATEIbHBIA MpOILECC
IPUBOJUT K KOPEHHOMY M3MEHEHHUIO XapakTepa IeATEIbHOCTH IeJarora - oHa B
3HAYUTENbHON CTEMEeHU MPUONMKAETCS K MPOPECCHOHATBHON eATeIbHOCTH
UCClIeIoBaTeNs, IMPOrpaMMHUCTa, OpraHu3aTopa, KOHCyJlbTaHTa. LludpoBsie
y4eOHbIE CpeAcTBa NOBBIMLAIT 3PGEKTUBHOCTH W MPOAYKTUBHOCTH Y4Y€OHO-
BOCIHUTATEIBHOTO MpoOIEecca TOJBKO B TOM Cllydyae, €CIM OHU METOAUYECKU
IrPaMOTHO TPUMEHSIOTCA, TO €CTh YYHUTellb, BOCIHUTATENIb XOpOIIO cebe
OPEJICTaBISIIOT W TIOHUMAIOT TICUXOJIOTMYECKWE OCHOBBI WX MPHUMEHEHUS.
O} dexTuBHOCTh UCTIOIB30BaHUS IUPPOBBIX CPENCTB OOYUECHHs uccaeaoBarenu I .
Komxacriuposa u K. IletpoB ompenenstor Tpemsi B3aMMOCBS3aHHBIMU aCTIEKTaMHU
ee oOecrieyeHHs: TEXHHYECKUM, METOAMYECKMM U  OPraHU3alllOHHBIM.
"TexHuueckoe oOecrieueHne MIPEACTABIISIET coOoit aJlanTaluio,
COBEPILIEHCTBOBAHUE M Pa3pabOTKy LUMPOBBIX CPEACTB, HUCIHOJB3YEMbIX IS
nepefaud  MHPOpMAIMM  y4yalluMcs, OOpaTHOM CBsA3M OT ydaluxcs K
IPEroAaBaTeNto, KOHTPOJIS 3HAHWM, OpraHU3allid CaMOCTOSITENIbHBIX 3aHATHUH,
00paboTku U AOKyMeHTHpoBaHus uHPopmauuu. Ho gaxe cBepXCOBpEMEHHBIC
mudpoBbIe CpelcTBa HEe obecreyaT Heobxoammoro 3¢dekTa, eclid OHU OyayT

HCIIOJIB30BaThCA HEyMeso, 0e3 HeoOXOIUMOW METOJUYECKOM IOJATOTOBKU U
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pa3pabOTKN JTUAAKTUYECKUX MATEPUAIOB, C HAPYIIEHUEM 3PrOHOMUYECKHX U
MICUXOJIOTO-TIEIATOTHYECKNX TpeOOBaHUN, ¢ HEOOOCHOBAaHHBIM pPaCIIMPEHUEM
oOnacTeit X MPUMEHEHUs, T. €. METOANYECKU HErPaMOTHO.

OpranuzanmonHoe obecreyeHne MUPPOBBIMU yYEOHBIMU CPEICTBAMU B
00pa30BaTeNIbHBIX YUPEKICHUIX UMEET OOJIbIIIOE 3HAUCHHE - UX OOCIYKUBAHHUE U
nojJiep>kaHue B pabo4yeM COCTOSHHMM, MOJIEPHHU3AIMS U CBOEBpPEMEHHas 3aMeHa
obopynoBanusi. OmHAKO KakuM OBl IMUPOKAM He ObLI0 mcmonb3oBanue 1[CO B
y4eOHOM IIpoliecce, BeAyllasi U pemiaronias pojab MPUHAIICKHUT MIPENo1aBaTeto, a
cpeacTBa OOy4eHHs, JaXK€ B CaMbIX COBPEMEHHBIX BapUAHTAX, JOJKHBI OBITh
TOJBKO €ro mnomomHukamu. Creayer corjacuteess ¢  MHeHuem .M.
KomxacnupoBoit u K.B. IlerpoBa, uto mnpumenenue [[CO B yueOGHO-
BOCIIUTATEILHOM TIPOIIECCE HE 3aMEHUT IMOJOXKHUTEIBHOTO BIIMSHUSA JIMYHOCTU
nperno/aBaTesis Ha 00ydYeHHe ¥ BOCIIMTaHUE JIMYHOCTHBIX KayecTB, yuamuxcs [11].
AHaNOTUYHOM TOYKM 3peHus mpuaepx uBaerca u yuenoii H. Konkep — «aecMoTps
Ha WIMPOKYI0 00JacTh MNPUMEHEHHs M pa3sHooOpa3ue (QYHKUUNA, KOTOpbIE
BBITIOJIHAIOT ~[UQPPOBBIE Yy4eOHBIE CpEICTBA, OHM HE MOTYT 3aMEHUTh
IPEenoIaBaTemns».

[Temaror nomkeH OBITH EHTPATBHON (DUTYPOH MEeTaroruuecKoro mpoiecca.
[Mudposbie yueOHbIE CpeaCcTBa MpeaHA3HAUCHBI JIJISi PACHIUPEHHS BO3MOXKHOCTEH
YAUTEJIA.

Takum o6pazom, [LICO gBisSIFOTCS TEeIarorud4ecKUM UHCTPYMEHTOM B pyKax
npenojaBaresisi, KOTOPbIM OH JIOJDKEH YMETh I0Jh30BaThCs, OMUPAsCh Ha
HCXOJIHBIC MOJIOKEHUS, JIeKAIIUEe B OCHOBE UX TPUMEHEHHSI.

MoxHo BBIJICIIUTh CIEAYIOIINE OCOOCHHOCTH  HMCIOJIb30BaHUS
BCIIOMOTATENIbHBIX CPEJICTB O0YUCHUS:

- NpuUMEHEHHEe [HU(PPOBBIX  CPEACTB  OOydeHUs  JOMKHO  OBITh
MOTHUBUPOBAaHHBIM M METOJAMYECKH OOOCHOBAaHHBIM HCIIOJIb30BAaHUEM JIFOOOTO
CpeacTBa OOy4eHHUS MOXKHO CUHMTaTh II€JIECOOOpa3HbIM JIMINIb TOT/a, KOrja He
MOXET OBITh JIOCTUTHYTa OJMHAKOBas memarorunyeckas 3((EKTUBHOCTh MPHU

MIOMOIIH APYTUX, 00JI€€ TOCTYIHBIX YU4€OHBIX CPEJICTB;
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- B KaXJOM KOHKPETHOM cjly4yae JOJDKHA OBITh OIpeneieHa Ieib
OPUMEHEHHUS: IeJb TNPUMEHEHHs MOXKET ObITh, Kak OOIIero XapakTepa
(uH(MOpPMAIIMOHHO-TIO3HABATENbHAS WU IICUXOJIOTO-TIeJ]aroruieckas), TaK H
nuaakTHUeckas (Ommkaiime TuAakTHUYecKue ey oOydeHus); pyHKIMOHAIbHAS
OIPENEIIEHHOCTh TpeOyeT YEeTKOro BBIABICHHUA (DYHKIUI, KOTOpbIE MOTYT
BBINOJIHATE IU(POBHIE yueOHBIE CPEICTBA B TOM MJIM HHOM CIIy4ae;

- uudpoBsie yueOHBIE CpeICTBAa JODKHBI BIUCHIBATBCA B CHUCTEMY
HOCTPOCHHS Y4eOHOTO 3aHATHS, IIOATOMY HEOOXOMMO Y4eCTh UX BIMUSHUE HA €r0
CTPYKTYpYy, METOJAWKY MpemnofaBaHus Y4eOHOro MmaTepuaia W TOMY IMOJO0HOE.
CIIeyeT YETKO OMNpEAENUTh MX MECTO Ha 3aHATHUH, MPOIyMaThb BO3MOXHOCTH
OpPraHUYECKOT0 BKJIIOYEHHUS B ICATEIBHOCTh KaK MPernoaaBaTesis, TaK U y4aluxcs;
AMHU30/INYECKOE HCIIONB30BaHUE IMU(PPOBBIX yUEOHBIX CPEICTB, KaK MPABUIIO, HE
JaeT HYKHOTO pe3yibTara, IO3TOMY JOJDKHA OBbITh pa3paboTaHa LIEJIOCTHas
CUCTEMA UX IPUMEHEHHS.

Taxum oOpazom, nudpossie cpencTBa 00yUIeHUS ABIIACTCS HEOTHEMIEMBIM U
3HAYUTENIbHBIM  KOMIIOHEHTOM COBPEMEHHOM METOAMYECKOH CHCTEMBbI W,
COOTBETCTBEHHO, SIBIISIETCS OJHMM W3 BaXXHEHIIUX DJIEMEHTOB y4eOHO-
neAarornyeckoro mporecca. lcmnonb3oBaHue IUPPOBBIX CPEACTB OOy4YeHUS
OTKpPBIBAET MHOKECTBO HOBBIX BO3MOXXHOCTEH, 3HAUMTEIBHO pacCUIMpSET
WUTIOCTPAaTUBHBIA MaTepuai, CO3JaeT MNpoOJeMHBIC CUTyalldd W OpraHHU3yeT
MOUCKOBYIO JESATENBHOCTh YYalllUXCs, YCHJIMBA€T SMOIIMOHAIBHOCTh OOyuYeHUs,
dopMupyeT y4eOHYI0O MOTHBAIMIO OOyYaeMbIX, HHIWBUIYaTU3UpPyeT U
muddepeHnpyeT yueOHbId Mmpoliecc.

B HavanpHBIX Kj1accax NPUMEHEHHE Pa3HOOOpPAa3HBIX CPEICTB OOy4YEHUS
UMeeT IeNbl0 00OoTralieHne U PpacIIMpeHHue HENOCPEICTBEHHOTO YYBCTBEHHOI'O
OTbITa YYalllUXCsl, pa3BUTHE HAOIIOJATEIbHOCTH, MTO3HAHUSI KOHKPETHBIX CBOMCTB
OpEeIMETOB BO BpeMsl MPAKTUYECKOM [EeATENbHOCTH, CO3JaHUE YCIOBUU Jif
nepexojia K aOCTpaKTHOMY MBINIJICHHUIO, OMOPBI JUISI CAMOCTOSATEIHHOTO yUEHUS U

CHUCTCMaTHU3alnu yqe6H0r0 Marcpuaiia.
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B cpennux u crapmux knaccax L{CO nomxHbl 06ecrieunBaTh BO3MOXKHOCTH
JUIS OCYILECTBJIEHUS HMCCIEA0BATEIBCKON NESATEIbHOCTH YYaIlUXCs, IOBBIMIATH
MOTHUBALIMIO K YIIIYOJIEHHWIO 3HAHMN IO M3y4aeMbIM TeMaM, CIOCOOCTBOBATh

IMOJIYYCHHIO HABBIKOB pcajin3aliuu y‘—IC6HBIX ITPOCKTOB.

1.2 IlpenmyniecTBa U HEJOCTATKY NPHUMEHEeHUSA NN PPOBBIX CPEACTB 00yUeHUS

B IIKOJI¢

[udpossie cpeactBa 00ydeHHS CHOCOOCTBYIOT PEIICHUI0 HEKOTOPBIX
MPOTUBOPEUHI TPAAUIIMOHHOTO Mpoliecca 00yUeHUs, TaAKMX KaK HalpaBJIECHHOCTb
y4eOHOM MpOTrpaMMBbl Ha CPETHET0 YYECHUKA, aKTUBHOCTD IMe/1arora U MacCUBHOCTh
ydaierocsi, aOCTpakTHO-JIOru4eckas (opma mpencraBieHus HUHGOpPMAIH,
CJIOKHOCTbh B pEIM3allU UHANBUYAIbHOTO MOAX0/1a K YYEHUKAM.

[Icuxonoro-negaroruyeckass Mojeib o0OyudeHus c npumerenuem [[CO
XapaKTEPU3YETCs pean3alieil 1esITeIbHOCTHOTO, JINYHOCTHO OPUEHTHPOBAHHOTO
noxxona [14].

PesynbraTel nccnenoBanus, nposeaeHnoro H.A. Bacunon, nucnonp3oBaHue
UPPOBBIX  CpeACTB  OOyYeHHS  CIIOCOOCTBYET  pa3BUTHIO y  JeTeH
MCCIIEIOBATEIIbCKOW KOMIIETEHTHOCTH. Ilpu 3TOM mOa HCCIenoBaTesbCKOU
KOMIETEHTHOCTHIO TOHUMAETCSI COBOKYIMHOCTh 3HAHUHM, HABBIKOB, CIIOCOOHOCTEHN U
ONbITa B MPOBEICHUM HCCIEIOBAHMI, IMOJYUYECHUM HOBBIX 3HAHUMW, pean3aluu
y4eOHBIX TIPoekTOB [6]. CrieyeT OTMETUTh, UCCIICI0OBATENbCKAsT KOMIICTEHTHOCTD
OCOOEHHO Ba)XHA MpPU M3YYEHUHM MPEAMETOB €CTECTBEHHOHAy4YHOrO LIHMKJIA —
XUMHH, PU3HKH, OUOJIOTHH.

Ha ypokax XMMHKO-OMOJIOTHYECKOTO IUKIA U(POBBIE CPeACTBA OOyUESHUS
BBITIOJIHAIOT TPU OCHOBHBIX (DYHKIMH: TIO3HABaTEIbHYIO, (HOPMUPYIOIIYIO,

TUIAKTHYIECKYIO (pHC. 2)

15



®ynkuuu [{CO Ha ypokax XUMHUKO-

OHMOJIOTMYECKOTO IIHKJIA

A 4

A

Ilo3naBaTenpHas

dopmupyromas

JnmakTuyeckas

A

A

[IpencraBnenue 6omee
TOYHOT'O U MOJIHOTO
MPEACTABICHUS O
XHUMHYECKUX U
OMOJIOrMYECKUX SIBJICHHUAX

H Iponeccax.

Pa3BuTre HaBBIKOB
UCCIIEI0BATENBCKON 1
IIPOEKTHOM J1eATEIbHOCTH,
pa3BUTHE
MICHXOJIOTHYECKOH cepsl,

CaMOCTOATCIIbHOCTH.

v

[T03BOJIAIOT YIPOCTHUTH
IIPOIIECC MO3HAHUI
CJIIOXKHBIX XUMHNYCCKUX U
OMOJIOrMYECKHX 3aKOHOB,
MOBBIIICHHE

[M03HABaTEILHOM

AKTUBHOCTH IIKOJIBHUKOB

Puc. 2. ®ynkuuu [{CO Ha ypokax XUMHKO-OUOJIOTHYECKOTO UK

Takum oOpazom, npumenenue L[CO Ha ypokax XUMHUKO-OHMOJIOIHYECKOTO
[MKJIa KOMIUIEKCHO BJIUSET Ha BECh MpoIecc 00ydYeHUsl U BOCIIUTAHUS, U TI€JIaror,
wianupyst ucnoip3oBanue [[CO B 00ydeHWM IIKOJIHLHUKOB, JOJDKEH 3apaHee
OIICHUTh BO3MOKHOCTh BBITIOJHEHUSI KaXJIOWM W3 PACCMOTPEHHBIX (YHKIIUH.
Crnengyer OTMETHTh, YTO B OOJIBIITMHCTBE CIIy4aeB BCE MEPEUMCICHHBIC (DYHKIINH
B3aMMOCBSI3aHBl M BBITIOJIHEHUE OJHOW M3 (DYHKIIMIT MOXKET OBITh OCHOBOMW JIJIs
BBITIOJTHEHUS JIPYyrod (QyHKIUH.

VYpoku, mnpoBoaumbie ¢ npumeHenneM [ICO, wuMeroT omnpeacneHHbIe

O0COOCHHOCTH, MPEJICTaBJICHHBIE Ha PUC. 3.
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Oco0eHHOCTH YPOKOB, MPOBOAUMBIX ¢ ipuMmeHeHueM [{CO

> AanTUBHOCTD

YnpaBnsieMocTb

A 4

HNHTEpaKTUBHOCTD U TUATIOTOBBIN XapaKTep

A\ 4

oOyueHus

Coueranue MHAUBHUIYATBbHOMN U IPyNoBoi ¢popm

\ 4

paboThl

[TonnepskaHue MCUXOJIOTUYEcKOro koMmdopTa npu

pabote ¢ LICO

A 4

Puc. 3. Ocobennoctu ypokoB, nmpooaumMbix ¢ [{CO

AnantuBHoCcTh LICO mompazymeBaeT BO3MOXKHOCTB ITOACTPOUKH HE TOJBKO
MoJ 3a7a4d M3y4aeMOW TeMbl, CHEelu(UKy HCClIeTyeMoro oObeKTa, HO U TOJ
WHJMBUAYaJIbHbIE OCOOCHHOCTH y4alllerocs.

VYupasnsemocts [{CO obecrieunBaeT BO3MOXKHOCTH KOPPEKLUM Mpoliecca
OOYYEHHS CO CTOPOHBI YUUTEIIS.

NHTEepakTUBHOCTh, M AMAJOTOBBIM XapakTep OOy4YeHUsI MPOSBISIIOTCS B
Bo3MOkHOCTH [[CO paBath OTBETHI Ha BOIPOCHI, BO3HUKAIOIIME B MPOLECCE
oOyuenus. CBONCTBO MHTEPAKTUBHOCTH TaK)Ke MOHUMAETCS KaK BO3MOXKHOCTh
nonp3oBaresst [{CO akTMBHO BIWSATh Ha COJACpKAHWE, BHEIIHWWA BUJ,
TEMaTHYECKYIO HAlPaBJICHHOCTh yueOHoro cpenctna [30].

Yuutenb MOXXeT BbIOMpaTh HamboJiee onTUMalbHble (OpMbI pabOThl MpH
ucnosis3oBanuu [{CO B 3aBUCUMOCTH OT MOCTABJIEHHBIX LIEJIEH U 33]1a4 YpOKa.

[Tcuxonornueckuit komdopt mpu padore ¢ [ICO nmoamepkuBaeTcst 3a CYET
yA00OHOTO W HMHTYUTHUBHO TMOHATHOTO HHTepdelica, OJHAKO JaHHOE CBONCTBO

xapaktepHo He J1s Becex Mapok LICO.
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Ha ocHOBanumm ananmm3a HaydyHOW JINTEPATypbl M HW3YYEHHS CBOWCTB
ocHOBHbIX BUJOB [[CO MOXHO NEpPEUHCIUTh CIEAYIOIIHE MNPEUMYIIECTBA HX
UCITOJIB30BAHUS:

- BOBMOXHOCTh OJTHOBPEMEHHOM Tepenayi HHPOpMAaIKi BCEM yUalTuMCS;

- MHOTHME SBJICHHMSI M IIPOLIECCHI MOXKHO M3ydaThb B JUHAMHUKE, HAIPUMED,
MOJIEJIb ITPOIIECCa OCMOCA BEUIECTB MOKHO IIPEICTABUTH HA IUCILIEE KOMIIBIOTEPA;

- BO3MOXHOCTb CO3/aBaTh MPE3EHTALMOHHBIE (DOTO W BUAECOMATEPUAIIBI 11O
U3y4aeMou TeMe;

- CIOCOOCTBYIOT AaKTUBHU3alMU palOOThl, Yy4YalUXCS BO BHEYPOUYHOU
NEeSATEIbHOCTH;

- MOBBIIIAIOT YPOBEHb MOTHBALMU M MHTEpPECAa K M3Y4YacMbIM SIBICHUSAM U
poueccam;

- CIIOCOOCTBYIOT pa3BUTHUIO [103HABATEIbHOW, HCCIIEIOBATEIbCKON MU
MH(POPMAIIMOHHON KOMIIETEHUUHN yYaIIuXcs;

- TIpY BBIMIOJIHEHUHU BceX aupaktuyeckux tpedoBanuii [{CO cnocoOCTBYIOT
MOBBILICHHIO YCIIEBAEMOCTH IIKOJIBHUKOB.

Opnnako uu@poBbie cpeAcTBa 00yUEHUS UMEIOT ONPECICHHbIE HETOCTATKH,
KOTOpbIE TAaK)X€ Ba)XKHO YYMTHIBATH NPU IJIAHUPOBAHUM HMX MCIOJb30BAaHUS Ha
3aHATUsAX. Hanbomnee cyliecTBEHHBIMU HEIOCTATKAMMU SIBIISIFOTCSL:

- OOJIBIUMHCTBO LM(PPOBBIX CPEACTB OOyYEHHS IMPEeayCMaTpUBAET
UCIIOJIb30BaHUE MOHUTOPOB, JJINTENbHAs paboTa ¢ KOTOPHIMU MOXKET HETaTUBHO
CKa3aThCsl Ha 3pEHUU yUalluXxcs;

- MHOrMe UHU(pPOBbIE CpeacTBa OOYYEHHUS COKpAIIAOT KOJUYECTBO
KOHTAaKTOB C [1€JaroroM 1 IpyruMHy y4aruMHUCs;

- W3JMINHEE  YIOPOIIEHHWE  Crnoco0OB  MOJy4YeHUs  HMHPOpMalUH,
npenocrasisieMoe [{CO Hepeako NpuBOIUT K HEBO3MOKHOCTH Pa3BUTHUS HABBIKOB
CaMOCTOSITENILHOTO MOUCKA U aHalin3a HH(POpMaIuy;

- HEpPEIKO pAa3JIU4YHbIe JOMOJHUTENbHbIE (YHKIHMH, CIPABOYHUKH,
nojckasku, peanuzoBaHHble B [{CO MoOryT oTBiI€KaTh ydalniuxcsi OT OCBOEHHS

OCHOBHOI'O U3y4acMOro MaTcpurajia.
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[TonnocTteio ycTpanuth Hemoctatku [[CO mnpakTHUecKn HEBO3MOKHO,
OJIHAKO MO>KHO CYIIECTBEHHO CHU3HUTh MX BIUSHUE Ha MpoLEcC 00y4eHUsI MOKHO
NyTeM COYETaHMsI WX HCIIOJIb30BAHUS C TPAAUIMOHHBIMU CIOCOOaMH OOy4YeHUS
(ycTHOE TMOSICHEHHE MaTrepuaia, KOJUIEKTUBHOE pEelIeHUE 337ad U MPOOJIEMHBIX
CUTyalluii, Oecenbl ¢ ydalmuMucs W T.1.). BaxeH Takke THIaTeNbHBIA OTOOp H
npeaBapurenbHas noAroroBka (Hacrpoiika) [{CO mepen ero MCHOIb30BaHHEM B
NeJaroru4eckoM Mporecce.

B mnocnennee BpeMs Mpu HM3yYEHUM MPEAMETOB XUMHUKO-OHMOJIOIHYECKOTO
IMKJIa B IIKOJE Hayald HPUMEHATHCA LUU(PPOBBIE MUKPOCKONBI U LH(PPOBHIE
J1abopaTopuHu.

CoBpemeHHble ~ yueOHbIEe  LU(POBBIE  MHUKPOCKONBI  00€CHEYMBAIOT
ontuyeckoe yBenuyeHuu (He MeHee 100 kpaT), 4TO MO3BOJSET YYALIUMCS
HaAOJI01aTh pa3IUYHble MUKPOOOBEKTH. KpoMe 3TOro, MUKpOCKONBI CHAOMKEHbI
mu(GpOBBIMU  KamMepaMd,  OOECIEYMBAIOIIMMU  BO3MOXKHOCTb  IPOBOJUTH
HaONIOZCHUS 32 pPAa3BUTHEM Kakoro-aubo Tmpouecca, OCYILIECTBIATh (OTO
¢ukcaluio  pa3NUYHBIX  COCTOSHUNA  OOBEKTa, MPOBOAUTH  BUICOCHEMKY
HAOJTI0JITAEMBIX XUMHUYCCKUX UM OMOJIOTMYCSCKUX MporeccoB [7].

[Ipumenenue 1UGPOBBIX MHUKPOCKONOB B YYEOHOM TMPOIECCE HMEET
CYILLECTBEHHBIE TPEUMYILECTBA, TOCKOJIBKY MO3BOJISIET:

- TIOJIy4aTh U300paKeHUs U3y4aeMbIX OOBEKTOB C TOUHOM Mepeaavyei 1Bera
U hOpMBI;

- U3y4aTh UCCJIEAYEMbI OOBEKT HE OJHOMY YyYallemMycs, a OJHOBPEMEHHO
rpynne yyanmxcsl, Tak Kak HHQpopMalrs BIBOJUTCS HA MOHUTOP KOMIIBIOTEPA;

- ¢ororpadur 0OBEKTOB, CO3AHHBIX C MOMOIIBIO ITU(YPOBOTO MUKPOCKOIIA
MO>KHO HCIIOJIb30BaTh B KAUECTBE WILTIOCTPALUN ISl OOBSICHEHUS TEMbI WIIM BO
BpEMs OIPOCa yJaluxcs;

- U3YYHUTh OMOJIOTUYECKHE U XMMHUUECKHUE MTPOLIECCHI B TUHAMUKE;

- HCMOJb30BaTh WHIWBHUAYalbHbIC, (PpOHTaNbHBIC, TPYNIOBBIE (OPMBI

paboThI C yJaIIUMUCS;
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- WCTOJB30BAaTh PA3IMYHBIC JTOTIOJHUTEIbHBIE (QYHKIIUU IU(PPOBOTO
MHUKPOCKOIIA: PEeJaKTUPOBATh M300pakKeHUs, BHIBOJUTH M300pa)KEHUSI HA TEYaTh,
COXpaHsTh MOJIYYCHHBIEC PE3YJIbTATHI UCCIIETOBAHMUS.

[udpoBbie yueOHBIE Ta0OPATOPUU OCHAIICHHI MHOKECTBOM JATYMKOB:
JATYMKU 3BYKA, YPOBHS KHUCIOPOJa, MOHU3UPYIOIIETO H3IIyYECHHs, ONTHUYECKOU
IJIOTHOCTH, JTaTYUKOM XJIOPHJI-MOHOB, BIIAXKHOCTH, JaTdyukoM PH, natumkom
TEMIIEpaTypbl ®  JAPYTUMH  JaTYUKaMH, I[IO3BOJISIOMUMH  OCYIIECTBISAThH
BCECTOPOHHUE HAOJIIOCHUS 32 MPOUCXOASIIIMMHU OUMOJIOTMYECKH U XUMHYECKUMU
nporeccamu [6]. LlnhpoBbie TaTINKU MOKHO HCITOJIL30BaTh HE TOJIBKO HAa YPOKaX,
HO TaKkXke BO BHEYPOUYHOW JESATENbHOCTH, YTO 3HAYUTEIHHO paCIIUPSET WX
JUArHOCTHYECKHUE BO3MOXKHOCTH.

Takum 00pa3zoM, HUPPOBBIE CpeACTBA OOYUECHHS MO3BOJISIIOT BBINTH 3a
paMKH y4eOHOW aylIUTOPHUH; CHENaTh BUIWMBIM TO, YTO HEBO3MOXKHO YBUJIETb
HEBOOPY>KEHHBIM TJIa30M, UMUTHPOBATH JII0OObIE CUTyalluu. MHOTO COBpEMEHHBIX
U(GPOBBIX CPEACTB BILIOTH /0 MEPCOHATBHBIX KOMIBIOTEPOB CTadN WIH CTalU
MPUBBIYHBIMU B TTOBCETHEBHOM OBITY MHOTHUX JIFOJICH.

OnbIT, MONy4YeHHBIH ydaluMHUCS B padoTe ¢ HU(PPOBBIMU J1a0OPATOPUSIMU
MOATOTABJIMBACT UX K MCIOJb30BaHUIO MPOGECCHOHABHBIX ITU(PPOBBIX TPHOOPOB
B OynymeM. [lIkonpHUKKM ydarcs OoJjieeé OCO3HAHHO NOAXOIAUTh K OLICHKE U
U3MEPEHHIO Pa3INUHBIX (DU3MUECKUX BETUYHH, CTAHOBSTCS 00Jiee aKKypaTHBIMHU U
HaOronarenbHbIMU [38].

[Ipumenenne  mU@PPOBBIX  CPENCTB  MHTCHCHUPUIIUPYET  TMepeaady
uHGOpMAIIMK, 3HAYUTENHHO pacIIMpsieT WILIIOCTPATUBHBIN MaTepuaj, CO3/aeT
MpoOJIEMHBIE CHUTYyalldd W OPraHU3yeT TOUCKOBYIO JCSTEIIBHOCTh YYalluXcs,
YCUJIMBAECT AMOIMOHAJIBHOCTh 00y4YeHus, (HOopMUpPYET YUYEeOHYIO MOTHBAIIUIO
oOy4aembIx, WHANBUAyanusupyeT u auddepenHiupyer ydeOnbiii mpomecc. C
UCIIOJIb30BaHUEM  IU(PPOBBIX  CPEIACTB  OTKPHIBAETCS  MHOXECTBO  HOBBIX

BO3MOXXHOCTEH MIPOBEICHUSI BHEYPOUHOU paOOThI U 1O0CyTa IETEH.
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Bmecte ¢ Tem, mnpaktuueckoe npumenernue LICO wnmeer HeEKOTOpbIE
HEJOCTaTKH, KOTOPbIE MOTYT NMPUBECTH K HETATUBHBIM pe3yibTaTaM OOyUEeHHsS PU

HernpaBuibHOM BeiOOpe LICO nim HepalnoHaIbHOM IUIAHUPOBAHUU 3aHITHM.

1.3 IngakTuvdecKue yCJIOBUS MPUMEHEHHsI HU(PPOBBIX CPEACTB 00yUeHUs P

U3Y4YCHHUH NIPEIMETOB XMMHKO-0M0J0rHYECKOTI0 HHUKJIA

Oco0OeHHOCTBIO MPEIMETOB XUMHKO-OMOJIOTHYECKOT0 IUKJIA SBISETCS TO,
YTO OOJIBIIMHCTBO H3y4Ya€MbIX OOBEKTOB W SIBJICHHWA IMPOUCXOISAT Ha YpPOBHE
MUKpPOMUPA, a MOATOMY UX MPAKTUYECKH HEBO3MOXHO MO3HATh 0€3 CIenUaIbHOro
obopynoBanus. L{udpossie ycTpolicTBa MO3BOJSAIOT HE TOJBKO BU3YaIU3UPOBATH
3TH OOBEKTHl M SABJICHHS, HO M MPOBOJUTH pPAa3IUYHbIE Y4YEOHBIE ONBITHI C
MUKPOOOBEKTaMH.

IIpaktnueckoe npumenenne L[CO Ha ypokax HO M3Y4YEHHUIO IPEIMETOB
XUMHUKO-OMOJIOTUYECKOTO [UKJIA TPEeAyCMaTPUBAET TIIATEIbHYIO OATOTOBKY K HX
BKJIFOUEHUI0 B mpouecc ooydenus. Mcnonb3oBanue [{CO nomkHO OBITH HAYYHO
000CHOBaHHBIM, JO3UPOBAHHBIM C y4€TOM TpeboBaHMU caHuTapHbIXx HOpM, L[CO
JOJKHBI TAPMOHUYHO JIOTIOJHATH Y4€OHO-METOIUYECKUN KOMIUIEKC YUUTEs.

Ha orame muiaHupoBaHHMsS YpPOKOB XHMHKO-OMOJOTMYECKOTO IMKIA C
ucnons3oBanueM [[CO mnemarory oOecneyuTh BBINMOJHEHUE BCEX OCHOBHBIX
NPUHLIMIIOB HUCIIOJNIB30BAHUS CPEJICTB OO0YUYEHHs, KOTOPhIE BaXXKHBI HE TOJBKO IS

[1CO, HO ¥ [T UCTIONB30BaHUS JIFOOBIX CpeICTB 00y4ueHwus (puc. 4.)
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[Tpunumns! ucnons3oBanus LICO Ha ypokax XUMHKO-

6HOHOFHH€CKOFO]JHKH3

\ 4

A \ 4 \ 4

VYder BO3pacTHBIX
IICUXOJIOTHYCCKUX
oco0eHHOCTEN

YUYEHUKOB

AJleKBaTHBIN BBIOOD Vyer CoOmroenue
[CO s JTUIAKTUYECKUX IIPaBUII
MCIIOJIb30BaHUs Ha TpeOoBaHU 0e30macHOCTH
ypoKax

Puc. 4. OcHoBHbIe NpuHLIMIBI UcTioyib3oBaHus LICO

BOBpaCTHBIC U TICUXOJIOTUYECKHE OCOOCHHOCTH JOJDKHBI YUYHUTBIBATBHCA

MMpeKAC BCCTO, TaK KaK BO3MOKHOCTHU BOCIIPHATHA I/IHCI)OpMaI_[I/II/I B 3HAUUTCIHLHOU

CTCIICHN 3aBHCAT OT BO3paCTa, Yy4allCrocC:sa, OT Cro IICUXHYCCKHX IIPOLCCCOB

BOCIIPUATHUS UH(GOPMALIIH.

[Ipu opranuzanuu y4eOHON AesATENbHOCTU ¢ ucnonb3zoBaHueM [{CO BaxHO

YUYUTBIBATh BO3PACTHLIC 0COOCHHOCTH BOCIIpUATHA HH(bOpMaHI/II/I yqaliuMucs,

KOTOPBIE TIPUBEICHBI B TaOHIIC 2.

Tab6aumna 2.

Bo3spactHbie 0cOOEHHOCTH BOCIIPUSATHS MH(DOPMAIIUN yUAIITUMUCS

Bospact yuamuxcs

Oco0OeHHOoCcTH BOCHPUATHS MH(GOPMALIMK YUaIlIUMHUCS

Ot 7 no 10 et

Pa3BuTo mpencraBieHne 0 BpeMEHH U MPOCTPAHCTBE,
MOTYT  COOTHOCHUTH  00pa3bl W  CIOKETHl C
peanbHOCThIO.  HaumOonpiliee  3HaueHHWE  HUMeEET
oOpazHass wuwHpOpMaNMsI, YEM JIOTUUECKas WM

qucjioBasd.

10 -11 ner

VYyamuecss crnocoOHbl aHATU3UPOBATh MOJTYYCHHYIO
UuH(pOpMaIHIO. Bbonpiee 3HAYCHUE UMEET

COJCPIKAHNUC YBUACHHOTO.
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12 — 17 ner @OopMHUpPYIOTCS  HAaBbIKM  CHUCTEMHOIO  aHalin3a
MOJIy4YeHHOW ~ WHpOpMamuu.  Ydamuecs  MOTYT
nepeaaBaTh,  BOCHPOM3BOJUTH,  IepepadaThiBaTh

MOJyYEHHYIO HHPOPMAIHIO.

B Hay4HOIl IuTepaType AOKa3aHO CYIIECTBOBAHHME TPEX THIIOB BOCIIPUATHS
uHbOpMaIlMK IIKOJbHUKAMU: ayJuai, BHU3yald, KHHECTeTWK. Hamnume maHHBIX
TUIIOB BOCIIPUSATHS HEOOXOUMO YUUTHIBATh Mpu ucnosib3zoBanuu L{CO Ha ypokax.
AyananamMu CUMTAIOTCS y4YalllMecsl, KOTOpbIE Jy4Ylle BCEro BOCIPUHUMAIOT
uHbOpMaIMIO Ha CiIyX. Budyanamu Ha3bpIBarOT ydaliuxcs, Yy KOTOPbIX BOCHPUSATHE
uHpopMallMu OCHOBAaHO, B TMEpPBYKO odepenb Ha oOpazax. KuHecTeTuku —
y4aluecs, BOCIpUHUMAIOIIE HH()OPMAIUIO B IBUKEHUH, OLIYIICHUSX.

HecMoTpss Ha TO, 4YTO PEAKO MOXXHO BCTPETHTH YEJIOBEKa C SPKO
BBIPOKEHHBIM THUIIOM BOCHpHATHS, ucnosb3oBanue L[CO pomkHO obecnieunBaTh
BO3MOXKHOCTb  3BYKOBOI'O, BHU3YaJIbHOIO M JWHAMHUYECKOTO  BOCHPHUSITHSA
uHdopMaIuu.

[To muenuto A.B. KynemoBoii nm O.A. OBYapeHKO B COBPEMEHHOM
NeAarornyeckoi MpakTUKe BOCHPUATHE MH(GOPMALMU IIKOJIbHUKAMU 3aTPyIHEHO
B CBSI3M C pPacHpoOCTpaHEHUEM Yy MOAPOCTKOB TaK HA3bIBAEMOr0 «KIUIIOBOTO
mbinuieHus» [13]. OCHOBHOW NPHYWUHOW pa3BUTUS KIIMIIOBOTO MBIIIICHHUS
SBIISIETCSL pacUIMpeHue cdepbl MHPOPMALMOHHBIX TEXHOJIOTUN, HEBO3MOXHOCTb
IIKOJbHUKA  TepepaboTaTh BeCch 00BEM  TMOCTymawome  uHOOpMaIUH.
[locnencTBueM TakoOro BO3ACUCTBUS SBISIETCS ITOBEPXHOCTHOE MBIILJIEHUE,
HEBO3MOXKHOCTb ~ CKOHLEHTpUpOBaThcs. IIcuxonorm  oOBACHAIOT — pa3BUTHE
KJIMIIOBOTO MBILIUICHHS] KaK MEXaHHU3M 3allMThl MO3Ta OT U300MIIMS OCTYNAIOIINUX
cooOmeHuil. Y Takux yyalmxcs HaONOJAIOTCS 3HAYMUTENbHBIE CIIO0XHOCTH B
BOCIIPUSTUU JTUHEHHOTO TEKCTa, 3aTPyAHEHUS IPU BBISIBJICHUU JTOTUYECKUX CBA3EH

MCKAY pa3HbIMU KOMIIOHCHTAMHU U3Yy49aCMbIX SIBJICHUM U IIpOLCCCOB.
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[Tnanupys npumenenue [{CO Ha ypokax XUMHKO-OMOJIOTHYECKOTO ITUKIIA,
nejaror JOJDKeH IOHWMAaTh, YTO COBEPIICHHO pa3HBIMH SIBJISIIOTCS 3aJadd
BHEJIDEHUSI HOBOTO CpEJCTBA O0O0yuYeHus, W pa3paboTka HOBOW TEXHOJOTUHU
oOydJeHUs1 Ha OCHOBE MMPUMEHEHHMSI JAHHOTO cpejicTBa oOyuenus [32].

B cBsi3u ¢ atum, ucnonwszoBanue [{CO npu u3yueHuu npeamMeToB XMMHKO-
OMOJIOTUYECKOTO IUKJIA JOJDKHO YCHIIMBATh JIOTUYECKHE CBSI3U  MEXKIY
W3yJaeMbIMH SIBJICHUSIMH, CIIOCOOCTBOBAaTh PAa3BUTHI0 HWMEHHO JIOTHYECKOTO
MBIIILJICHUS.

B cooTBeTcTBUM C onpesieIeHueM, Mo TEXHOJIOTUENH 00yYeHUsT TOHUMAETCS
COBOKYITHOCTD croco6oB paroHaIbHON OpraHu3aIun oOyJeHwUs,
oOecrieynBaoIIasi  JOCTH)KEHHE  BBICOKMX  PE3yJbTaToB  OOy4YEeHHS  IpHU
MUHHAMAJIBHBIX 3aTpaTax BPEMEHU U CPEJICTB.

CrnenoBaTeNbHO, €CIU 3a/lauya BHEAPEHHUS CpPENICTBA OOyYeHHsI B YUCOHBIN
MPOLIECC OTPAaHUYMBACTCS TOJIBKO aBTOMATHU3allMEd, BU3yaln3alluei, MOBBIIICHUS
KadyecTBa OOy4EeHHUSI B paMKaxX HCIIOJIb3YEeMOW TEXHOJIOTMH; TO pa3padoTKa HOBOM
TexHoJloTun oO0ydeHuss Ha ocHoBe wucrnosb3oBanuss [[CO moapaszymeBaer
BBISIBJICHHUE MIPUHIIUIIOB, U Pa3pabOTKy CIIOCOOOB ONTUMHU3ALNN 00Pa30BATEIBHOTO
npoiiecca. Bo MHOTHX ciydasx pa3paboTaB HOBYIO TEXHOJIOTHIO O0YUYEHUST MOYKHO
3HAUUTEIBHO YIYYIIUTh pe3ylbTarhl ucnoias3oBanus [[CO, a Takxke pe3ynbTaThl
00yYeHUS B IIEJIOM.

Ucnonp3oBanne  1UQGPOBBIX  CPEACTB  OOYyYEHHS  MPEayCMaTpUBAET
00s13aTeJIbHOE BBINOJHEHUE O0IIIe AUAAKTUUECKUX TPeOOBaHUM:

- HAYYHOCTH;

- IOCJIEIOBATEILHOCTH H3JI0KEHUS MaTepraa;

- IOCTYITHOCTH;

- HarJIS,THOCTH;

- MPOOJIEMHOCTH;

- CHCTEMHOCTH;

- CAMHCTBA PAa3BHUBAIOIIHNX, 06p330BaTCJII>HI)IX N BOCIIMTAaTCIbHBIX (bYHKI_II/Iﬁ
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TpeboBanne HaydHOCTH MpEAyCMATPUBAET HEOOXOAUMOCTh HAYYHOTO
00OCHOBaHUSI MPUMEHEHHUs KaXXJIOTo BHAA HU(POBBIX OO0YYAIONIMX CPENCTB IMpPH
0o0y4eHUHU B KOHTEKCTE Ka)/J10i TeMbl n3ydyaeMoro Marepuana. [lpumenenue L{ICO
MO>XHO CUHMTaTh HAy4YHbIM, €CIM METOAUKA TaKOro MPUMEHEHHS MOATBEPKIEHA
pe3ynbTaTaMy Hay4YHbIX UCCIEAOBAHMIM.

Marepuan, wusydaeMbli ¢ nomombo I[[CO gomkeH w3naraTeCs B
COOTBETCTBHUM C paHee pa3padOTaHHOW MpPOrpaMMOM OOy4YeHUs IpPEAMETY B
COOTBETCTBUM C IPUHLUIIOM «OT IPOCTOTO K CIOKHOMY».

TpeOoBaHre MTOCTYNHOCTHM O3HA4YaeT, 4TO JIOOble IU(PPOBBIE CIOCOOBI
OoOy4eHHs] JOJKHBI OBbITh B PABHOM CTENEHHM AOCTYIHBI JJIA Y4YallUuXcsl BCEro
kjacca. JlaHHoe TpeOOoBaHME HEpEeNKO HapyllaeTcs Ha IpakThke. B uactHOcTH,
HEJb3d 3a/aBaTh JIOMAlIHUE 33JaHUsl, BBINOJHEHUE KOTOPBIX MpeaycMaTpUBacT
IIPUMEHEHUE KOMITBIOTEPA, ECIIM KOMIIBIOTEP AOCTYIIEH HE BCEM YUEHHKaM.

HoctynHocts LHCO A yyamuxcsi Tak’ke 03Ha4aeT, YTO OHM JI0JKHBI ObITh
NPEIBAPUTEILHO TMOATOTOBIEHBl K NMPUMEHEHHIO TAaKUX CPEJICTB Ha 3aHATHUSX.
CrnenoBaTenbHO, NMEAArOr JOJKEH MPEAYCMOTPETh BpEMs Ha O0yUYEHHUE ydalluXxcs
anemeHTam ynpaieHus L[CO, npuHuumny aeicTBusi, Npu HEOOXOAUMOCTH -
npaBuiam Oe3zomacHocTH. He wuckimodeno, urto Hekotopbie Buubl [[CO
HEIeJIeCO00Pa3HO HKCIOJIb30BaTh B IMEJArorMyeckoM Mpolecce MO MPUYMHE HX
CJIO’KHOCTU, HEOOXOJIMMOCTH JITTUTEIILHON MPEIBAPUTEIHHON MOATOTOBKH.

TpebGoBanue HArfsTHOCTH OCHOBAaHO Ha (DPU3MOJIOTMUECKHX OCOOCHHOCTSX
BOCIIPUSITUSL YEJIOBEKOM HH(POpMAIMKM, TaK KAaK €€ YCBOCHHE 3HAYUTEIBHO
yIIy4IIaeTcs MPU HATMYUUA BU3YaJIbHBIX 00OPA30B U aCCOIMAIUM.

[Ipo6nemuocTs npu ucrnonb3oBanuu L{CO cocTout B TOM, 4TO BKIIOUCHHUE B
NEeJaroru4eckuil Mpolecc JaHHBIX CPEJICTB JIOJDKHO OBITh HAmpaBlIeHO Ha
pellieHne Kakou-TO aKTyaJbHOM MeAarornyeckoi, yueOHoM, HaydHOU MpoOIEMBI.
Hampumep, Henenecoobpazno npumenenue L[CO, ecaum Marepwall ¢ TaKuM Ke
YCIEXOM MOKHO M3y4uTh 0€3 UX mnpuMeHeHus. Takum oOpa3oM, KCIONIb30BaHUE

LICO He 101KHO OBITh CaMOIIENIbI0 00YUEHHUS.
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TpeboBanue cucremHoctn npu  ucnonb3oBanuu LCO  o3nauaer
COOTBETCTBHE TaKOTO MEAarorm4eckoro Imporecca IesM, 3agadaM OOydeHHUsS H
BOCITUTaHUs, BO3MOXKHOCTh HCHOJIb30BaHUsl BbIOpaHHbIX [ICO B nmanmpHelem
OOYYECHHH U CAMOCTOSITCIIBHBIX 3aHATHAX.

CobOmtonenne TpeOOBaHUS €IMHCTBA Pa3BUBAIOIIMX, OOpa30BaTENbHBIX U
BOCIIUTATENbHBIX (PYHKIIMN YCHIMBAeT MoJb3y OT wucnoias3oBanus [[CO. B
yacTHOCTH, npu ucnojibzoBanuu [[CO creayeTr MOBBINIATH CAMOCTOATEIBHOCTD
yUYalllXCsl, PACKPbIBATh M pa3BUBAThb HX HCCIEAOBATEIbLCKUE CIOCOOHOCTH,
BOCIUTHIBATH KOMAHJIHBINA JTyX.

Hcxons u3 pacCMOTPEHHBIX BbIIIE TPEOOBAHUI MOXKHO MPHUNTH K BBIBOAY,
yro [[CO Henb3s HCMONIB30BaTh B 00pa30BaTEIbHOM IMIPOIECCE MPOU3BOJIBHO,
O0COOEHHO MOCPEJCTBOM ATUX CPEJICTB ydaluecs OyayT NPOBOIUTH UCCIICIOBAHMS,
HKCIIEPUMEHTHI, MPAKTHUECKHUE U JTA0OpAaTOPHBIE paOOTHI.

B xoxe mmanupoBaHusi ypokoB ¢ ucnodibzoBanueMm L[CO yuyutens A0KEH
OTBETUTb HA CJICIYIOIINE BOMPOCHI:

- C xakoit mnenpto ucnoib3yercs nganHoe [[CO? Ilemsmu Moryt OBITh
aKTyaln3alus 3HaHWM, COOOILEHHWE HOBBIX 3HAHWM, 3aKperyieHUue MNpOHAEHHOTO
Marepuasa, MOBbIIIEHUE MOTUBAIIMN YYAIINXCSI, KOHTPOJIb 3HAHUK;

- Kakue ¢opmbel pabGoTsl OymyT wucmoiib3oBathesi npu padore ¢ [[CO?
BapuanTel: uHAMBUIyaIbHAS, TPYNIOBasi, GPPOHTATbHAS.

- Kakum obOpazom nemoHCTpupoBaTh MaTepuas? MOXKHO OCYIIECTBISTh
JIEMOHCTPAIIMIO HETPEPHIBHO WM (parMeHTaMu, ¢ TOSICHEHUsIMU Wid 0€3 HHUX, C
BOIPOCAMU U MOSCHEHUSMHU U T.I1.;

- Hamo nu mosicHATH y4ammmcs 1eNb MpeACTaBiIeHUS HWHPOPMAIMHA WU
1IeJIb BBINOJHEHUs 3KcnepuMeHTa? B uyacTtHOcTH, nenbs ucnosb3oBanus L[CO
MOKET OBITh TIOHSATHA U3 KOHTEKCTa MPEABIAYIIEro MaTepraia, MpeacTaBICHHOTO
YUUTENEM;

- Heob6xomumo mu B xoxme mnpumenenus I[ICO naBaTh ywanumcs

WHIUBUIYAJIbHBIC CAMOCTOATCIILHBIC BaI[aHI/IH?
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- B kakoii ¢opme OyaeT mpoxXoAUTh OOCYXJCHHE MOTYYCHHOI'O OIBbITAa B
xone mpumeHeHus 1[CO? Kaxkoit xapakrep OyJeT HOCHTH Takoe OOCYXicHHUE?
Bo3Mo)XHBIE BapHWaHTBI: JIHUCKYCCHS, 3BpUCTHYECKas Oecena, WHIMBUIYyaTbHBIC
JTOKJIAJIBI;

- Bynyr nm yureHbl caHuTapHble HOpMBI Tpu ucnoiab3oBanuu [[CO?
CaHuTtapHble HOPMBI OXBaTBIBAIOT HE TOJbKO Bpems wucnoib3oBanus [[CO. He
MEHEe BaKHO YYECTh IMapaMeTphbl OCBEIICHMsI, 3aIJIAHUPOBATh 3apSIKY IS TJIas3,
proHoMHuuYecKkue ocobeHHocTu ucnonb3zoBanus L{CO.

JIist TpoBeEHMsSI WCCIACAOBAHHWS B CPEIHMX M CTapImIdX Kiaccax ¢
ucnons3oBanueM [ICO cremyeT TpuACPKUBATHCS CIEAYIOMIEH OOIIECNPUHATON
IIOCJIEIOBATEILHOCTH JIEUCTBUM:

- yJaImuecss BMECTE C IeIaroroM BBIICIISIOT aKTyalbHYIO TTpo0JIemy;

- OINIPENIEIISIOT MPEAMET U OOBEKT UCCIICAOBAHMUS;

- (hopMyIUPYIOT TEMY HCCIIEIOBAHUS;

- YTOUHSIOT IEJIA U 33]1a4l UCCIICIOBAHNS;

- COBMECTHO (OpMYTUPYIOT THUIIOTE3Y  HUCCJIEJAOBAaHHS, KOTOPYIO
HEO0OXOMMO JIOKA3aTh WIIN OMIPOBEPTHYTH;

- COCTaBJISIETCA IUIaH MCCIIeIoBaHus ¢ yueToM Bo3MoxHocTen 1[CO;

- MOAOUPAOTCSI METOIBI JIJISl IPOBE/ICHUSI KOHKPETHOTO OIBITA;

- IPOBOJATCS MPAKTUYECKHUE ONBITHI ¢ ucnonb3oBanueM LICO;

- ¢ukcupyrorcss U 0o0pabaThIBAIOTCS  TMOJY4YEHHbIE  Pe3yJbTaThl
WCCJICIOBAHNS,

- IPOBOJIUTCS aHAJU3, CPaBHEHUE, 0000IIEHNE TTOTYICHHBIX PE3yJbTaTOB U
(bOpMHPYIOTCS BHIBOIBI,

- TIOJlyYCHHBIE PE3YNbTaThl COOTHOCATCS C TOCTABJICHHBIMH 3aja4aMH U
ICJISIMH, JICTACTCS BBIBOJI O MOATBEPKACHUH rumnote3nr [39].

Ocoboe BHUMaHME HOJKHO YAEHAThCS BBIOOpY KOoHKpeTrHoro CILIO mus
MIPOBEJICHUSI 3aHATUN TIPH U3YYCHHUH MPEIMETOB XHUMHKO-OHOJOTHYECKOTO ITUKIIA.
[lenecooOpa3Ho BBIOOP OCYIIECTBIATH, HWCXOMAS W3 CICAYIONIMX OCHOBHBIX

napametpoB L{CO:
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- pynkmmonaneHoe 3nauenue [{CO;

- Hamune ganHoro I[CO B mepeuHe pas3penieHHBIX CPEICTB OO0ydYeHUs,
npezcraBiaecHHOM B [Ipukaze No336 [3];

- TexHuueckue xapakrepuctuku L{CO;

- kaTeropuu nojis3oareneit ganHoro LICO (yuamuxcs);

- BO3MOXXHBIA OXBaT MPOrpPaMMHOr0 MaTepHalia, Mpu U3YYEHUH KOTOPOTO
MOJKET OBITh HCITOJB30BaHO janHoe L[CO;

- ypoBeHb Oe3zomacHoctu [[CO mnpu HCHOIB30BAHMM €0  y4allluMHCS
IIKOJIBI;

- JINLIEH3UH U JApYyTHe MpaBa, HA OCHOBAHUH KOTOPBIX HUCIIOJIB3YETCSl TAaHHOE
HCO;

- TapaHTUH Ha 00cyknuBaHue wim 3ameny LICO [26].

Beliie mepeuncieHbl OCHOBHBIE MapaMeTpbl, Ha OCHOBAaHMM KOTOPBIX
cienyer ocymectBisaTh Bbioop LICO, ogHako MOTyT HCHOJIB30BAThCS JPYrUe
napaMeTphl, 3aBUCAIINE OT CIEIU(PUKU TPUMEHEHUS CPEACTBA OOYUCHHS.

Takum o00pa3om, mpuMeHeHHE B OOpa30BaHUM KOMIBIOTEPOB U JAPYTHUX
U(GPOBBIX TEXHOJOTMA OKA3bIBAET CYIIECTBEHHOE BIHMSHUE HA COJEp)KaHUE,
METOJbl M OpraHu3alii0 Y4YyeOHOro Ipolecca MO MNPENnoJaBaHUI0 XUMUU U
ouonoruu. [Ipouecc B3auMoaeUCTBUS yUUTENS U yYallerocsi Mpu UCIOIb30BaHUU
[HCO TpedyeT nepeoCcMBbICIICHHUS], TP 3TOM HECKOJIbKO W3MEHSIETCSl POJIb YUUTEIS:
OH CTaHOBHUTCS  OOJIbLIE  «KOOPAUHATOPOM» M  «HACTaBHUKOM», 4YeM
HETMOCPEICTBEHHBIM HCTOYHUKOM TMOJTy4aeMbIX 3HAaHUH.

Buenpenue u npuMeHeHHE LHUQPPOBBIX OOYYAIOMIMX CPEACTB B YUYEOHBIN
IpPOLECC B CPEAHEW IKOJE - BaXXHOE AMIAKTHUYECKOE YCIOBUE (OPMHUPOBAHUS
JUYHOCTHBIX KadecTB ydammxcs. OHO TMO3BOJSET YYUTENIO  IOJYYUTh
3¢ (EeKTUBHBIA MHCTPYMEHT MeIaroru4eckoro Tpy/Ja, YTO YCUIMBAET peaan3aluio
ee (GyHKIUH, TO3BOJSET MOATOTOBUTH Yy4alIMXcsi K OyaymiemMy OOy4YeHUIO B
BBICIIUX yYEOHBIX 3aBEJICHUSNX, CPOPMHUPOBATH Y yUaAIIUXCS BBICOKHE MOPAIBHO-

BOJICBBIC M [JCJIOBBIC KadcCTBA. A KaXXJIOMY YYCHHUKY, IIYTCM AKTHUBH3AINU
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UHTEepeca K 00yUeHHIO, MOTYYUTh HEOOXOAUMYIO MTOATOTOBKY K MOMEHTY BBIITyCKa
U3 IKOJIBL.
BeiBoanl k I'1aBe 1

Ha ocHOBaHuMM WuCCIENOBAHHUS TEOPETUUYECKUX OCHOB HCIIOJIb30BAHHUS
HU@POBBIX  CpENCTB  OOy4YeHUST MpU  U3YYCHUM  MPEAMETOB  XHUMHKO-
OMOJIOTUYECKOTO IMKIIAa MOKHO C(POPMYIUPOBATH CIIEAYIOLIUE BHIBOIbIL:

- TIpUMEHEHHE HUQPPOBBIX CPEACTB 00ydeHHsS OOECIEUHBACT peanu3alrio
JESATEIbHOCTHOIO TOJX0Jla B IIKOJIBHOM OOpa3oBaHWU, YTO COOTBETCTBYET
TpedoBanusim OI'OC;

- cpeAcTBa O0y4YeHHUs MPHU MX PALMOHAIBLHOM HMCIOJIb30BAHUHM MPUBOAAT K
MHTCHCU(PHUKAUN Y4EOHO-BOCIIMUTATEIBHOIO IMPOLIECCa, MO3BOJIAIOT MOATOTOBUTH
y4Yaluxcsi K paboTe M KU3HU B YCIOBUAX (OPMHUPYIOLIErOcs HHPOPMALIMOHHOTO
00I11eCTBA;

- [ICO sBIAIOTCS MEe1arornyecKUM MHCTPYMEHTOM B pyKax IIPEenoiaBaTelis,
KOTOPBIM OH JIOJDKEH YMETh IOJIb30BATHCS, OMUPASICh HA UCXOJHBIE MOJIOKEHUS,
JIeKallUe B OCHOBE UX PUMEHEHHS.

- npencrasieHa kiaccudukaiusa [{CO Ha yeTbipe TpyIbl B 3aBUCUMOCTH OT
npeIHa3HaYeHUs: 3BYKO-Tpauyeckue, JEeMOHCTpPALMOHHbIE, J1abopaTOpHbIE,
MYJIbTUMEIUNHBIE;

- B HAYaJIbHBIX KJIacCax MPUMEHEHHUE PA3HOOOPa3HBIX CPENCTB OOYy4YEHUS
UMEeT LEeJbl0 OOOoralleHue M pacllupeHHe HENOCPEICTBEHHOTO YYBCTBEHHOI'O
OMbITA yYalllUXCsl, pa3BUTUE HAOIIOAATEIbHOCTH, TTO3HAHUSI KOHKPETHBIX CBOMCTB
IPEIMETOB BO BpeMs MPAKTHUYECKOW JEATETbHOCTH, CO3JIaHWE YCIOBUM ISt
nepexojia K aOCTpaKTHOMY MBIIUICHHUIO, OMOPBI JUIsl CAMOCTOSTEILHOTO yUYEHUS U
CUCTEMaTHU3alMK Y4eOHOro MaTepuania.

- B cpeaHux U crapmux kinaccax L{CO gomkHbl o6ecrieunBaTh BO3MOXKHOCTH
JUISL OCYILECTBIICHHSI HCCIENOBATENbCKON JEATEIBHOCTH YYallMXCs, MNOBBIIIATH
MOTHBALMIO K YIIyOJICHWIO 3HAaHUM MO HM3y4aeMbIM TEeMaM, CIOCOOCTBOBATH

MOJIYYCHHUIO HABBIKOB PeaM3aIlii y4eOHBIX MPOCKTOB;
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- TeAaror JOJDKEH OO0eCNeYHUTh BBHIMOJIHEHHE BCEX OCHOBHBIX MPHUHIIUIIOB
UCIIOJIB30BaHUs CPEACTB OOy4YEeHUsI, KOTOphie BaxkHbl HE ToybKO 1 [{CO, HO u
JUTSL UICTIOJIb30BAHMS JIFOOBIX CPEJCTB O0YUECHMUS;

- npeacTtaBieHbl pekoMmeHjpauumu 1o BHeapenuto LCO B yueOHO-
BOCIIUTATENBHBIA TIpoliecc. B dactHOocTH, pekoMeHnanuu no Beibopy L[CO, mo

IIAHUPOBAHUIO YPOKOB U HCCJICI[OB&TCJILCKOﬁ ACATCIIBHOCTH.
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TJIABA 2. AHAJIN3 IPUMEHEHUS IU®POBOUN JJABOPATOPUU HA
YPOKAX XUMHH B IKOJIE

2.1 XapaKkTepuCTHKA M BO3MOKHOCTH HU(PPOBBIX jJ1adopaTopuii B 00y4YeHUH
XHMHUH

[u¢possle nabopaTopun «ApXUMEI» - 3TO HOBOE MOKOJIEHHE HIKOJIbHBIX
€CTECTBEHHOHAYYHBIX J1a0opaTopuil. AHAIU3 HAy4YHO-METOJAMYECKON JIUTEPATypHI,
NEPUOINYECKUX U3JaHUN U UHTEPHET-UCTOYHUKOB OTHOCUTENIBHO MCIIOJIB30BAHUS
TepMUHa «U(poBas 1abopaTopus» MO3BOJSIET YTBEPXKAaTh, UTO MOJA LUQPPOBOI
naboparopuell MOHUMAIOT COBOKYMHOCThH CHEHHAIbHOW ITU(POBONH TEXHUKU U
COOTBETCTBYIOLLIETO IPOrPaMMHOr0 OOecreueHus: il €€ HCIOJIb30BaHUS MU
JanbHeien 00pabOTKN «CHATBIX» Pe3yJIbTaTOB.

Bo16op mmdpoBbix nadopatopuil «Apxumen» oOOCHOBAaH TEM, YTO JIaHHBIE
yCTpoicTBa yk€ OmpoOOBaHbl M XOPOIIO ce0s 3apeKOMEHIOBAIM BO MHOIHMX
mkonax MockBbl, Cankrt-IlerepOypra m HeKOTOpbIX Apyrux peruoHax Poccum.
Bmecre ¢ TeM, BO3MOXKHOCTH MCTIOJIb30BaHUSI JAHHBIX JIAOOpaTOPHi MPU U3yUEeHUHU
XUMHH HCITOJIB3YI0TCS HepgocTtaTouHo [40].

[udpossie nabopaTopuu «ApXUMeI» Ha ypOKaX XUMHUHU HCIOJIb3YIOTCS B
CIIEIYIOLUX LIEJIAX:

- peanu3anus HOBbIX 0oiiee 3(h(PEKTUBHBIX MOIXOJ0B B O0YUEHUH XUMUHU (HE
UCKJII0Yast IPU 3TOM TPAAULIMOHHBINA MOIX0N);

- c10CcO0CTBOBAaTh (DOPMUPOBAHUIO Y YUAITUXCS HABBIKOB CAMOCTOSATEIIBHOTO
MOMCKA,;

- PACKpBITh TBOPUYECKUN MTOTEHIUAN YUALLIUXCS;

- OCYIIECTBISATH CcOOp, 00pabOTKYy W aHalu3 JIaHHBIX O IMPOTECKAHUHU
XUMHUYECKHUX PEaKIMii Ha COBPEMEHHOM 000PY0BaHUU

- CO3JaHHE IIKOJBHBIX JJEKTPOHHBIX PECYPCOB O  IPOBEACHUU
71a00paTOPHBIX, MPAKTUYECKUX, UCCIEAOBATEIbCKUX PAa0d0T MO XMMUU yYalTUMUCS

IIKOJIBI.
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HanOosiee BaKHbIMU [1€1arOrMYeCKUMHM 3a/1a4aMy, KOTOPBIE pEelIatoTCs IpH
BBIMIOJTHEHUH ~ y4eOHBIX  JAOOpaTOpHBIX,  NPAaKTHUYECKUX  paboT  Wiu
JEMOHCTPALIMOHHOTO HKCIIEPUMEHTa C HCIOJIb30BAHMEM LU(PPOBOIl 1aboparopun
«ApxuMen SABISIFOTCA:

- MOBBIIIEHUE MOTUBALMU YYallUXCS K HM3YYEHUIO XUMHH, HUHTEpeca K
Pa3IMYHBIM XMMUYECKUM MpOLEcCaM U IPOU3BOACTBAM;

- MAaKCHUMaJIbHOE€ HMCHOJIb30BaHHE HArJsSJHOCTH NPU MPOBEACHUH YYEOHBIX
OTIBITOB 10 XUMUU;

- TPUOOIIEHUE YYAIIUXCS IIKOJIbI K UCIOJIb30BAHUIO COBPEMEHHBIX CPEJCTB
peanu3anuu yueOHOro 3KCIIEPUMEHTA;

- TOBBILIEHUE PE3yJbTATUBHOCTH YYEOHOTro Ipolecca IMOCPEICTBOM
UCITOJIb30BAaHUSI KOMITBIOTEPHOU 00pa0OTKHU JaHHBIX;

- BO3MOXXHOCTh JHUCTAaHIMOHHOTO OOMeHa HH(OpMalueil U NpOoBEACHUS
DKCIIEPUMEHTa B CETEBOM KOHTAKTE C IIOMOINBIO HOBEWIIHNX CPEACTB
KOMMYHHKAIIIH;

- BO3MOXHOCTb NPOBEJCHHE OMNBITOB HAa CTHIKE HECKOJIBKMX Y4YEOHBIX
JTUCIUIUIAH: (U3UKA-XUMUS, XUMUS-OHOIIOTHSL.

[udposkie maboparopun «Apxumen» — 3T0 000pyI0BaHUE ISl TPOBEICHUS
HIMPOKOTO CHEKTpa HCCIENOBaHUM, IEeMOHCTpaluii, 1a0opaTOPHBIX padboOT o
¢bu3uke, OMOJOTUM M XHWMHH, MPOEKTHOM M HCCIEAOBATENIbCKOW NIE€ATEIbHOCTH
yUYaIIXCA.

B coBpeMeHHOM KoMILIekTe LM (ppoBoit tabopatopun Apxumen 4.0:

- peructpaTop s mpueMa u npeoodpazoBanus gaHHbIX USBLink;

- HabOp TATYHMKOB;

- nporpammHoe obecnieduenue MultiLab st nepcoHanbHOr0 KOMIBIOTEPA;

- CIIPaBOYHOE TTOCOOME U JIAOOPATOPHBIN MPAKTHKYM C OMMCAHUEM YUEOHBIX
JKCIIEPUMEHTOB.

Peructpatop USBLink u ero mnoakiioueHre K KOMIBIOTEPY H

HCIIOJIb3YEMOMY JIaTYMKY IPEICTABIECHBI HA PUCYHKE S,
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Pucynox 5. Perucrparop USBLink u ero moakiiroueHne K 1aT4uky 1
KOMITBIOTEPY

B wucnonb3dyemoit Bepcuum uudpoBoit nabopatopunm Apxumen 4.0
ucnoias3yercst perucrpatop naHHeix USBLink. Perucrpatop o0nanaer BbICOKUM
KayeCTBOM  pabOThl, HAJAEKHOCTbIO U  LIUPOKUMU  (PYHKIMOHAIbHBIMU
BO3MOXHOCTSIMU. J[aHHO€ YCTpOWCTBO NPEIHA3HAYEHO [JIs1 aBTOMATHYECKOTO
ONpE/ENCHUs] JaTYMKOB M IMPOBEJIEHUS pa3inyHblX 3amepoB. lloacoenuHus
USBLink k nepcoHanbHOMY KOMITBIOTEPY B KJIACCE WJIM JIOMA — MOKHO MOJYYUTh
MOJIHOLIEHHYIO IIU(PPOBYIO €CTECTBEHHOHAYYHYIO JJAOOPaTOPHIO.

HaubGonee cymectBeHHbIME JocTOMHCTBaMHU peructparopa USBLink,
BJIMSIIOIIMME HA MPOCTOTY W BPEMS MOJITOTOBKU W MPOBEICHUS YYEOHBIX OMBITOB
SIBJITFOTCSI CJIEYIONNE OCOOEHHOCTH:

- TMOJJepXKKa TexHoysoruu «plug-n-play», He Tpedyercss Kakux-i1ubo
JIOTIOTHUTEIBHBIX HACTPOCK WJIM YCTPOWCTB Uil TOAKIIIOUEHHUS PErucTparopa K
KOMIIBIOTEPOB, @ IaTYMKOB — K PETUCTPATOPY;

- CUTHAJBI OT JaTYMKOB HA PETUCTPATOpP, U B KOMIBIOTEP MEPEHAIOTCS C
BBICOKOI CKOpPOCTBI0, KoTopas nocturaer 10 000 3amepoB B CeKyHIy;

- B XOZI€ SKCIIEPUMEHTa MOKHO OJIHOBPEMEHHO PErMCTPUPOBAThH JTAHHBIE OT
8 JTaTYNKOB;

- JaTYUKU OTPEAENSAIOTCS aBTOMATUYECKH, MOATOMY HET HEOOXOAMMOCTH
3aIlyCKaTh KaKue-JIr00 TOTIOTHUTEIbHBIC YTHIUTHL

- 17151 ANIEKTPUYECKOT0 MUTAHUS PErcTpaTopa A0CTATOYHO €T0 MOJKIIOYUTh

k 1r06oMy USB nopty KoMIbroTepa;
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- ¢ mporpamMMHbIM obecrnieueHnueM MultiLab peructpatop USBLink
ITOJTHOCTBIO COBMECTHUM.

Peructpatop USBLink mnpeanazHadeH st pabOThl € IPOrpaMMHBIM
obecrieuenueM MultiLab. [Iporpammuoe obecnieuenne MultiLab, nmpumensiemoe B
nudpoBoil naboparopun «Apxumen 4» UMEET MHOXKECTBO MNPEUMYIIECTB,
MO3BOJIAIONTNX 00ecreunTh 3P (HEKTUBHYIO 00pa0OTKY MOTYUYCHHBIX JaHHBIX.

OCHOBHBIMU TPEUMYIIECTBAMU TMporpaMMmHoro obecrneuenuss MultiLab
sBisttores [43]:

- BO3MOXHOCTh Tpauyeckoro, TaOIUYHOTO OTOOpPAKEHUS XUMHUUYECKUX
SBJICHUI U MPOLIECCOB C LIMPOKUMHU TpeieIaMu MaclITaOUpOBaHUS;

- BO3MO’KHOCThH TOJIydeHHsI JaHHbIX OT yctpoiictBa USBLink B pexume
peanbHOr0 BPEMEHH;

- aBToMaTuueckoe  (OPMHUPOBAHHE  JKYPHAJIOB  JKCIEPHUMEHTOB,
BKJIFOYAIOIIMX  OJHOBPEMEHHO  MHCTPYKUHMH II0  IPOBEACHUIO  OIBITOB,
UCITI0JIb3yEeMbI€ HACTPOUKHU U OTYET;

- MPEIOCTaBIICHHE  I[IUPOKUX  MYJIbTUMEAUNHBIX  BO3MOXHOCTEH,
MO3BOJISIOIIMX  COMPOBOXKIATh  PE3yJbTAaThl XHUMHUYECKHMX  AKCIIEPUMEHTOB
CUHXPOHU3UPOBAHHBIMU BUEO- U ayIMOMATEPUATIAMM;

- yYOpaBJsATh pErucTpanuedl JaHHBIX TPOCTO, TaK Kak uHTepdeic
MPOTrpaMMbl UHTYUTUBHO TTOHSITEH;

- of0ecrieueHHWE TIOJHOM COBMECTUMOCTH C TaKUMH  O(UCHBIMU
npunoxenussmMu kak WORD n EXCEL.

JlaTuuku, BXOASIIME B KOMIUICKT HUGPOBOM J1abopatopun ApXUMea UMEIOT
paznuyHble  (QYHKIMOHANBHBIE BO3MOXHOCTH, OHU UMEIOT  pa3IUYHbIC
YyBCTBUTEJIbHBIC DJIEMEHThI, OCHOBAaHHBIE Ha Pa3HbIX (PU3UYECKUX U XUMHUYECKHUX
sprneHusix. OCHOBHOE TpeAHa3Hau€HUWE MJaTYUKOB - OTO MpeoOpa3oBaHHE
(bu3MYeCKuX BEIWYWH, TaKUX KaK CBET, CWJA, 3BYK, JaBJieHWE, TeMIleparypa B
ANEKTPUYECKUE CHUTHANbBI I TOcleayrome muppoBod M KOMIBIOTEPHOU
o0paboTku. CurHasbl, MOJy4YE€HHbIE OT JATYMKOB IMOCTYMAlOT B PErHCTPATOp, a

34aTEM HAa KOMIIBIOTEP.
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[IporpaMmbl, yCTaHOBJIEHHBIE Ha KOMIIBIOTEpE, IMO3BOJSIOT 00padoTaTh
MOJIYYCHHYIO HMH(OPMAIMIO W TPEICTAaBUTh B BUJIE OUATPaMM, S HMEIOIIHX
OOJIBIIYIO HATJISTHOCTD JIJIs1 U3YUYEHUS MMPOUCXOASAIINX XUMUYECKUX U (PU3UUECKUX
IIPOLIECCOB.

[udposas nmaboparopusi u3daBIseT UccaeaAOBaTeNed OT pyTUHHOW pabOThI
M0 CHATUIO TIOKa3aHWM W 3amnojiHeHus Tabnuil. [lomydeHHble B XO/€ OIbITa
U3MEpPEHUs B TaOJUIBI BHOCSTCS ABTOMATHYECKH W TaKKe aBTOMAaTHUYECKHU
oToOpaxaroTcs Ha rpaduKax.

JlabopaTtopHble JAaTYMKA 1O XUMUM ApXHUMEJ OTIUYAIOTCS CBOEHU
HaJIE’)KHOCTHIO, KaY€CTBOM M TOUYHOCTBHIO.

Habop nnst TypOuauMeTpruieckoro aHain3a BKIIIOYaeT B cedsi: nartyuk, 15
KIOBET C KpbIIKaMH K CKIAHKY ¢ ®PopmasuHoBeiM Cranmaptom 100 NTU
(HedenoMmerpuyeckas e€IUHUIA H3MEpPEHUss MYyTHOCTH). VMmeeTcsi pasbem st
MOAKIIFOUECHUS K PETUCTPATOPY JaHHBIX.

JlaTuuk snekTpornpoBoguMoct Apxumen DT035

[IpennazHaueHne naTyuKka — H3MEPEHUE NPOBOAUMOCTH KUJIKOCTEU U
pactBOpoB. [Ipu u3ydeHUU TEOPHUH JICKTPUUECKON AUCCOIUAIIUU JAHHBIA JaTYUK
MOXET OBITh HWCIOJB30BAaH I KCHOBITAHWS BEIIECTB W PacTBOPOB Ha
ANEKTPONPOBOAHOCTh. JlaTUMK TO3BOJIIET MU3MEPSTH SJIEKTPONPOBOJHOCTH B
nuarmazone 0—20 MOMm

Hatuuk  Hutpar-uonoB  Apxumen ACO17A. atuuk  sBisercs
MOHOCEJICKTUBHBIM 3JIEKTPOJIOM, U BBINOJHEH B BUJE TIIATEILHO M3TOTOBJICHHON
MemOpanbl u3 [IBX. Vcnonb3yst 1aHHbIE 3a/1a4y MOKHO U3MEPUTh KOHILIEHTPALIUIO
HUTPATHBIX MOHOB B BOJHBIX PAacTBOpax MaKCUMalbHO TOYHO. [Ipu 3TOM cam
HKCIEPUMEHT MOXKHO TpOBECTH ObICcTpo M mpocto. K maHHONW AaTYMK MOXKHO
UCIIOJB30BaTh IS aHalin3a KadecTBa BoAbl. C TMOMONIBIO JaTYMKA MOXKET
M3MEpPUTH KOHIICHTPAIIMIO MOHOB B npeaenax ot 1 M 1o 7x10”"M mwm ot 0,1 no 14
000 mpomwmie.

Hatuuk autpar-uonoB Apxumen ACO17A npeacTtaBieH Ha pucyHke 6.
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Pucynok 6. Jlatunk Hutpat-uono Apxumen ACO17A

Jnisa cHsATHS mpoObl HEOOXOAUMO MHUHUMAJIBHOE KOJIMYECTBO oOpasua: 3 mi
B 50 mi1 emkocTH. JlaTuuk cHAOXEH pa3beMOM AJIs MOAKIIOUEHUS K PETUCTPATOPY
JTAHHBIX.

Hatuuk naBnenuss Apxumen DTO015-1.IIpennasnauenue patumka -
U3MepeHHe aOCOIIOTHOIO JaBJICHUS ra30B. JJaHHBIA JaTYMK MOXKHO UCIOJIb30BaTh
B KauecTBE JaT4YMKa JIaBJICHUS JUIsl MPOBEACHUS SKCHEPUMEHTOB IO H3YyYECHHIO
ra3oBbIX 3aKOHOB. JlWama3oH paboThl JOCTATOYHO ILIMPOK MAJIi TOrO, YTOOBI
IIPOBEPUTH 3aKOH boils, HO [OCTAaTOYHO YYBCTBUTENEH I ONpPENEICHUS
JaBJICHMS napa. B 1aT4mk BCTPOEH peryJIMpOBOYHBIN BUHT.

Hatuux pH-metp Apxumen DTO16A. Jlatunk HaXoauTcsi B si1Ie00pa3HOM
IJIACTUKOBOM KOPITyCE€ M CHAa0XKEH 3JEKTPOJOM Jisi U3MEPEHUsS KOHLEHTpalUuu
noHoB H+, a Takke cucTeMOl TeMmepaTypHOM KoMIleHcauuu. YToObl
OCYILIECTBUTh TEMIEPATYPHYI0 KOMIEHCALMIO, $I PErucTparop HEOOXOAUMO
MOJAKJII0YaTh BMECTE C AATYUKOM TeMIiepaTypbl. MOXHO IPOBOJUTH PETYIHPOBKY
JATYMKA C TIOMOLIBIO CIIELUAIIBHOTO BUHTA.

JlaTuuk 1enecooOpa3HO MCHONB30BaTh TaK K€, KaK U TPaauIMOHHBIA pH-
METp, C JOMOJHUTEIbHBIMUA MPEUMYIECTBAMH aBTOMATUYECKOrO0 cOOpa JaHHBIX,
rpaduyeckoro aHanM3a W OIEHKH JaHHBIX B KOMIUIEKCE C [HU(POBOI
nabopatopueid. TUNOBBIE OMBITHI B KOTOPBIX I€JI€CO00OpPA3HO HCIMOIb30BAThH
udpoBoit natuuk pH:

- U3Yy4YCHHUC PA3JINIHBIX KHCJIOT H OCHOB;
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- KOHTPOJIb U3MEHEHUH pH BO BpeMsl XUMHYECKON PEAKIIMU UM B CPEAE IPU
NPOTEKAHUU pPeaKkInu (POTOCUHTE3A;

- BBITIOJIHEHHE 0a30BOr0 KUCIOTHOTO TUTPOBAHUS,

- n3yuyenne pH noxaeBon BOJbI,

- aHAJIN3 Ka4e€CTBA BOJbI B UCTOYHUKAX U 03€pax.

JaTuuk kuciaopona Apxumen DT222A

YCTpOWCTBO  JaTdyMka  KUCIOpoJa —  TaIbBAHUYECKUW  BJIEKTPOI,
YYBCTBUTEJIbHBIA K KUCJIOPOIY, MPEoOpa3oBaTeIbHbIN OJIOK — aganTep ¢ BUHTOM
KaMOpoBKU. C OMOLIBIO JAaTYMKA MOKHO ONPEIEIUTh MPOLEHTHOE COECpKAHUE
O2 B BO3QyX€ M KOHLEHTPALMIO KHUCJIOpPOJa B BOJHOM pacTtBope. M3meHsATh
JUana3oH M3MEpeHuil MokHO B mporpamme MultiLab. Tlepen kaxabim
U3MEPEHUEM JIOJDKHA OBITh MPOBEAEHA KATMOPOBKA AAaT4MKa. DJIEKTPOJ HMMEET
3ariylKy, IPENOXPaHSIOUIYI0 €ro OT MOBpPEKICHUH. be3 3arimylmku XpaHUTh
JIEKTPOJ HE Pa3pelaeTCs.

Hatunk Apxumen DT029 npencraBiieHa Ha PUCYHKE /.

e il

Puc. 7. Temnepatypnsbiit naruuk Apxumen DT029

JlaTuuK 1O3BOJIAET M3MEPUTh TEMIIEpaTypy B BOJAHOM M JPYroM
XUMHUYECKOM pacTBOpe. UyBCTBUTENbHBIN 3J€MEHT 3alIMILEH CTAIBHBIM YEXJIOM,
KOTOpBI  O00ecrne4yrBaeT 4YyBCTBUTEIBHOCTh K XHMHUYECKHM  pacTBOpaM.
Temneparypa uaMensiercst B auana3one ot —25 —+110 °C

Temneparypusiii gatunik Apxumen DTO025. B temmepaTypHOM [aTyuke
YyBCTBUTEJIbHBIM JJIEMEHTOM siBisieTcsi Tepmonapa tuna K. Jlatuuk umeer
nuamna3oH udmepenusa 0 °C go 1200 °C. Mcnonp30BaHne TeMIEpaTypHOTO JAaTYMKA
Apxumen DTO025 no3BossieT JOCTaTOYHO TOYHO M3MEPSATh TEMIEpaTypy, TaK Kak

MOrPENIHOCTh HE mpeBblaer 2 % Ha BCeM JAWANa30HE HU3MEPECHUS.
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[IpenmymiecTBOM  J1aTdyWika SIBISIETCA  BO3MOXHOCTh  M3MEPEHHUS  BBICOKHX
TEMIIEpaTyp, KOHTPOJUPOBATH  XUMHUYECKHE  MPOLECCHl NPU  BBICOKUX
TeMriepatypax. JlaTuuk cHaOXeH ClelHabHBIM Paz3beMOM Ui MOJKIIOUEHUS K

pPErucTpaTopy AaHHBIX.

Konopumerp Apxumen DT185 npeacraBiieH Ha pucyHke 8.

Puc.8. Jlarunk konopumetp Apxumen DT185

[lenecooOpa3Ho MCHONB30BaTh JAHHBIA  JATYMK JUISL  OINPEACIICHUS
KOHIICHTPAIIMM PACTBOPOB, AHAJM3UPYS TMOKA3aTEIM MHTEHCUBHOCTH UX OKPACKH.
Uepes pacTBOp MPOITYCKAETC MOHOXPOMATUYECKHUM CBET, @ JATYUK U3MEPSIET €ro
MHTEHCUBHOCTh Ha BBIXOAE W3 pacTBopa. Kamopumerp MOCTaBIsETCS BMECTE C
TpeMsi CBETOQUIbTPAMU U MATHAAIATHIO KIOBETaMU JJIsl POBEICHUSI ONTHYECKUX
VM3MEpPECHUM.

Hatuuk typOunumerp Apxumen DTO95A. TypOuaumerp WM JaT4YUK
MYTHOCTM Ha YpPOKax XHMHUM MOXKHO UCIIOJb30BaTh [JI1 U3MEPEHUS
HENPO3PAYHOCTU PACTBOPOB.

JlaTuuk TypOuaArMEp NpEeACTaBICH HA pUCYHKE 9.
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Puc. 9. Jlatuuk Typounumerp Apxumen DTO95A

HeocnopumbiMu  1OCTOMHCTBaMU IUMPOBBIX J1a0OPATOPUIl  SIBISIOTCA:
BO3MOXKHOCTh ~ TIOJIYYCHHSI  JAHHBIX, HEIOCTYIMHBIX TP  HUCIOJIb30BAaHUHU
TPaJMIIMOHHBIX METOJUK TMPOBEACHUS HKCIIEPUMEHTOB; YCOBEPIICHCTBOBaHA
00paboTKa MONYYEHHBIX PE3yJIbTATOB 3a CUYET HUCIOJIB30BAHUS KOMITBIOTEPHBIX
TEXHOJIOTUH

Takum oOpazoM, wnudpoBas mabopatopusi «ApXUMEID» IMO3BOJISET
MPOBOJNUTH JKCIIEPUMEHT C BBICOKOH TOYHOCTBHIO M HATJISAHOCTHIO, OTOOpa)KaTh
XOJ IKCIIEpUMEHTA B BUJE TpadUKOB, TAOIHI] U MOKa3aHUN NpUOOPOB, a TaKKeE
MPEACTABIISIET OOJBIINE BO3MOXKHOCTH IO OOpabOTKE M aHAIM3Y MOIYYEHHBIX
JTAHHBIX.

OpHako clegyeT OTMETHTb, UYTO NPOBEACHHE MPAKTHUYECKUX pPadOT C
U(QPOBBIMU JaTYMKAMU YBEIIMYUBAET BpeMs dKcrepuMeHTa. Ha mpuoOpereHue
HaBbIKa pabOTBl C 3THUM OOOpPYIOBaHHUEM TakKe TpeOyeTcs AOMOJHUTEIHHOE
BpeMsa. Ho 3Tu HegocTaTku MOKHO «IPOCTUTHY» JaHHOM TEXHHMKE, TaK KaK C
MOMOIIbI0 HE€ MOXKHO TIPOBECTH TaKHE JKCIEPUMEHTHI, KOTOpbIE HE yIaeTCs
C/eNIaTh TPAJAUIIMOHHBIMU METOIAMH.

Takum oOpazom, 1udppoBbie 1a0OPATOPUH SBISIOTCS HOBBIM, COBPEMEHHBIM
00Opy/IOBaHUEM, TMO3BOJISIIOIIMM TIPOBECTH PA3IMYHBIC OMBITHI €CTECTBEHHO-
HAyYHOT'O HAIlPaBJICHUS B COOTBETCTBUU CO IIKOJIHHOU MPOTPAMMOIA.

[Ipu wucnonb3oBanuu 1UQPoOBON snadoparopun  «ApXuUMeI» MOTYT
NPUMEHATHCA cienytomue GopMbl OpraHu3alny y4eOHOro mporecca:

- ACMOHCTPAINOHHBIC OIIBITHI;
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- KccleloBaTeNbCcKas paboTa;

- 1abopaTopHbIE pabOTHI;

- (ppoHTANBHBIN IKCTIEPUMEHT;

- IpaKTH4YecKas padoTa;

- 1a00pPaTOPHBIN MPAKTUKYM.

[Hudposas naboparopusi «ApXuMea» OTHOCUTCA K HOBOMY IOKOJICHHIO B
IIKOJIBHBIX JIA0OpATOPHUl MO €CTECTBEHHOHAYYHBIM MIPEIMETaM.

[lo cpaBHeHHMIO C  TpPagUIMOHHBIMH  J1aOOpaTOpUsiMU,  LHUQPpPOBas
nabopaTopus MPEAOCTABIIAET PACIIMPEHHBIE BOZMOXKHOCTH:

- 3HAYUTENIBHO YMEHBIINTH BpEeMS TMOATOTOBKM K TMPOBEACHUIO
71a00paTOPHBIX PadOT U JEMOHCTPALMOHHBIX 3KCIIEPUMEHTOB;

- CHeNaTh JKCIEPUMEHTHI 00Jiee HArMSAHBIMA 33 CYET KOMIIBIOTEPHOU
BU3YyaJlIM3al[MM IOJIyYEHHBIX pE3yJlbTaTOB, YBEIMYUTh YHUCIO BbBIIOJHAEMBIX
DKCIIEPUMEHTOB;

- UA@poBbIE TA0OPATOPUH SBISAIOTCS 00Jiee MOOMIBHBIMH, YTO IO3BOJISET
IPOBOJAUTD HKCIIEPUMEHTHI B MOJIEBBIX YCIOBHUSAX;

- TPaAUIMOHHBIE XUMUYECKHE SKCIIEPUMEHTHI MOTYT OBITh 3HAYUTEIIHHO
MOJIEPHU3UPOBAHBI 32 CUET KOMIBIOTEPHON (PUKCAIUM MPOTEKAHUS] XUMHUYECKUX
peakuuil U BU3yalau3alus pe3yibTaToB..

JIeITEeNbHOCTHBIM  MOJXOJ, AaKTUBHO  HCIOJB3YEMBIH B  MPOIECCE
IpUMEHEHHUs HU(POBBIX TaOOPATOPUIA TO3BOJISIET 3HAUNTENBHO TTOBBICUTH UHTEPEC
K TpeaMeTy, YIy4lIuTb YycleBaeMocTh ydamuxca. FMcnons3zoBanme ILIJI
«ApxuMmeqy TO3BOJSIET «OXKHUBHUTBY» CamMO COJAEpXKaHUE TMPEAMETa, YCHIHTH
HKCMEPUMEHTAIbHYIO COCTABIISIONIYI0 XMMHUH; TO3BOJISIET IMOKa3aThb H3y4aeMoe
SBJICHHE B MEJArOrH4ecKd TPaHCPOPMUPOBAHHOM BHUJE U TEM CaMbIM CO3/1aTh
HEOOXOMMYIO SKCIIEPUMEHTANIbHYIO 0a3y Ul €ro U3y4YeHUs], IPOUIUTIOCTPUPOBATh
IPOSIBJICHUE YCTAHOBJICHHBIX B HayKe 3aKOHOB M 3aKOHOMEPHOCTEH B JOCTYITHOM
JUTSL yYalIuXxcs BUJIE, TOBBICUTh MHTEPEC yUAIINXCS K U3Yy4aeMOMY SIBIICHUIO.

Takum oOpa3zoMm, uCMONB30BaHUWE MHPPOBON JAOOpATOPUN «APXUMED)

noapasyMeBacT MCIIOJIB30BAHUC PA3JIMYHBIX LII/I(l)pOBBIX JAaT4YUKOB, C ITOMOIIBIO
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KOTOPBIX MOJKHO [IPOBOJUTH LHIUPOKUI CIIEKTp VCCIIEIOBAaHNM,
JEMOHCTPALIMOHHBIX M JA0OpaTOPHBIX padOT Ha ypoOKax XUMHH, a TaKKe
OCYILECTBIISATh HAYYHO-UCCIIEI0BATEIbCKUE MPOEKTHI, CIOCOOCTBYIOLIUE PELICHUIO
MEXMPEAMETHBIX 3anady. Takas 5abopaTopusi JaeT BO3MOXHOCTh MPOBOAMTH
Pa3HOTO poJia ECTECTBEHHO-HAYYHBIE SKCIIEPUMEHTHI KaK B IIOMEUIEHUH y4eOHOIrO
3aBeJIeHUs, TaKk U 3a ero npezgenamu. IIporpamMmHoe obecrnieueHue AJisd aHaiIu3a
IKCMEPUMEHTATIbHBIX  JAHHBIX SIBISIETCSA MPOCTOM, YyAOOHBIM, WHTYUTHUBHO

MOHSATHBIN MIKOJBHUKAM UHTEpQeEFicC.

2.2 Xoa nposeeHne IKCINEPUMEHTAJIBHOU Pa00THI 10 HCIO0JIb30BAHUIO

undpoBoii 1adopaTopun Ha YPOKe XMMHUHM B 8-M Kjacce

OKcnepuMeHTaJIbHAasl ~ 4acTh  MCCIeoBaHUs  Oblla  TMpOBEACHA B
obmreoOpazoBarensHoi mkosie MBOY COILLL Ne 1 no anpecy: Pexx Coserckas 34
OOydeHUM XMMHUU B IIKOJE€ MPOBOJMUTCS HA OCHOBE pa3zpaboTaHHOW paboueit
MpPOrpaMMBbl 10 YYEOHOMY TPEAMETY «XHUMHUSD», KOTOpas SIBISETCS COCTaBHOMN
YacThI0O OCHOBHOUM oOpazoBarenbHOM mnporpammel MBOY COHII Ne 1,
YTBEPKIAECHHOM MpUKa3oM aupekTopa mkoiasl oT 31.08.2018 r. Nel34.

OcHoBO# 111 pa3paboTKu paboueld TPOrpaMMbl SIBIISIOTCS TOJOKEHUS
denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
oOmiero o0pa3oBaHUs, YTBEPKIEHHOTO TpuKazoM MwuHOOpHayku Nel897 B
peakiuu oT 21 aexadps 2015 rona.

YYacTHUKaMH SKCTIEPUMEHTA CTaIM yJallhecs ABYX BOCBMBIX KJIacCOB — A
u b.

YcnoBHO ki1acce «A» ObUT BRIOpaH B KaueCTBE AKCIIEPUMEHTAIBLHOTO, TaK KaK
ydamuecs Kjiacca TMPUHUMAIM ydyacTHE€ B TMPOBEJACHUU (POHTAIBHBIX U
7abopaTopHBIX pabOT C MpUMEHEHHEeM HU(POBOW jabopatopuu «Apxumesn», a
Kiacc b cumTancs KOHTPOJIBHBIM, TPOXOIAIIAM OOYYCHHE B COOTBETCTBUH C
TPaJAMIIMOHHBIMUA METOJaMU OOY4YeHUS TeMAaTHYECKHX pa3/esioB MO0 XUMHUHU B 8-

KJIacce.
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Yucio gered B KaXXKIOM KJIACCE€ COCTAaBISIET 28 4YEJOBEK. Y CIIEBAEMOCTH

yyanmxcs oOOMX KJIacCcoB Mo mpeamery «xumus» B 2018/2019 yuebHOM romy

MpUBEIcHa B TaOuIE 3.

Tabnuma 3 YcneBaeMoCTH B 8-X KJlaccax 1Mo MPEeIMETY «XUMHUS)

Kiacchl Yucio Yucio Yucio Cpennsisa
COTIIMYHHUKOBY | «XOPOIIUCTOBY | KTPOCUYHUKOBY | OIEHKA

Kiacc «A» 13 8 7 4.2

Kiacc «b» 14 9 5 4,3

Kak moka3zano B Tabnuiie 3 CpeaHEB3BELICHHAs OLIEHKA yCIIEBAEMOCTH I10
IPEAMETY «XMMHS» B Kilacce «A» HEMHOIO MEHbUIE, 4yeM B Kiacce «b», ogHako
CpPEeIHHE pEe3yJIbTaThl OTJIMYAIOTCS HE3HAUYMTENbHO, MO3TOMY Kiacc «b» OblI
BbIOpaH B KaU€CTBE KOHTPOJIBHOTO.

I'padmyecku ypoBHH ycreBaeMOCTH KiaccoB «A» u «b» mo mpemmerty

«XUMUS TpecTaBiIeHbl Ha pucynke 10.
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Puc.10. YcneBaeMoCTh B IByX CpaBHUBAEMBIX KJlaccax IO MpeIMeTy

B COOTBETCTBUU

CKXHUMUS»

C KaJICHAApHO-TCMATUICCKUM

IIaHUPOBAHUCM,

pacrpeneneHue TeM o Kypcy Heopranndeckor xumuu B mkone MbOY COII Ne

1 mpexacrasieHo B Tabmuie 4.

Tabmnurra 4.

Pacnpenenenne n3ydaemsIx pasnesoB no Kypcy xumuu B mkoiae MbOY COL Ne

1

YeTBepTr yueOHOTO roja

Pa3nensl xumun

JleMOoHCTpauUMOHHBIE U

71a00pPATOPHBIE OTBITHI

1 yeTBepTh (9 HENEND)

1.BBeneunue B

HEOPTaHUYECKYIO XUMHUIO.

2.ATOMBI XUMHYECKUX

BCIICCTB.

3.IIpocThic BeliecTBa

«3HAKOMCTBO Cc
1a00paTOPHBIM
000py1I0BaHUEM.
[TpaBuna 6e30macHo
paboThl B XHUMHUYECKOM

1abopaTopumn»

JI. p. Ne 1. 3nakomcTBO €
oOpasllaMl TIPOCTHIX H

CJIOXKHBIX BEILIECTB
JemoncTpanus «13nenus
U3 CTEKJIAa U AJIFOMUHUS.
Monenu MOJIEKYID»

JLp.Ne3  IIpokanuBanue

MEIHOMN IIPOBOJIOKH,

B3aUMOJIEUCTBUE MeJa C
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COJISTHOM KHUCJIOTOM,
B3aUMOJCHCTBUE Meja C

KHUCJIIOTOU

2 dyetBepTh (7 HENEIb)

3. [Iponomkenue pasuena

HpOCTBIC BCIICCTBA

4, CoenuHeHus

XUMHUYCCKHUX 3JICMCHTOB

JleMoHcTpanus

«O0pa3s1ibl coein»

JeMoHcTpanus

«O0pa3ibl KUCIOT»

3 vetBepTh (11 HEnEND)

4. Ilponomxenne paszaena
CoenvHeHUsT XUMHYECKUX

3JICMCHTOB

5. U3menenus
MIPOUCXOJIAIINE C

BCIICCTBaAMM

6. PacTBOpBI.
PactBopenue. ColicTBa

PacTBOPOB JICKTPOIUTOB

JLp.Ne2 Paznenenue

cMecen

[Ipaktuueckas pabora Ne

2.

Ouuctka 3arpsi3HEH HOM

ITOBAPEHHOU COJIN

ILp. Ne 4

B3aMMOJICHCTBHE
xKenesa ¢ cyabharom
memu (11).

JleMoHcTpanus
«PacTtBOpHBI

QJICKTPOJIUTOB»

4 gyetBepTh (8 HEnEemb)

6.1Iponomxkenune pasnena
PactBopbl. PactBOpenue.

CaoiicTBa pacTBOpOB

JemoncTpanus

«O0pasIpl OKCUTOBY.
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OJICKTPOJUTOB

7. O06001IeHNE 5

CUCTEMAaTH3aIns 3HAHUU

[IpoBeneHHBIN aHATU3 KaJCHIAPHO-TEMATHUYECKOTO TUIAHUPOBAHUS YPOKOB
0 XUMHUU [O0Ka3al, 4TO MpHU IUIAHUPOBAHUU 00yuyeHUs XuMHH B mmikojge MBOY
COLI Ne 1 ne ynensieTcss JOCTAaTOYHOTO BHUMAHMSI HArJSAHOCTH HU3Y4YaeMbIX
SBICHUN U IPOLECCOB, HE PEATM3YETCs JEATEIbHOCTHBIA MOAXO0M K OOyUYEHHIO,
MIOCKOJIbKY B TE€YEHHE BCEro rojla HEJOCTaTOYHO MPOBOAMUTCS J1a0OpPaTOPHBIX,
IPAKTUYECKUX padOT U IEMOHCTPALMOHHBIX OIBITOB.

B cBsizu ¢ »THM, ucnonb3oBaHue HUGPOBOM J1abopaTopuu Mpu OOyYEHUU
xumun B 8 kinacce B MBOY COIII Ne 1 cumraem nenecooOpa3HbIM, Tak Kak
IPOBEJCHUE TAaKUX OINBITOB (OCOOEHHO JEMOHCTPALIMOHHBIX) HE MOTpedyeT
3HAYUTEIBHOTO BPEMEHUM U  TOBBICUT  COAEPKATEIbHOCTb, HAIJISIHOCTD,
YBJIEKAaTEILHOCTh Y4EOHOTO MpoIiecca.

B Tabnuiie 4 nmepedncieHbl ONbITHI, KOTOPbIe ObUTH MPOBENECHBI C TTOMOIIIBIO
nu(ppoBOil J1abopaTopr B COOTBETCTBHM C padoyell HIKOJBHOW MpOrpaMMoi
oOy4eHus Mo Xxumuu, ucnoiaszyemoit B MBOY COI Ne 1.

[lepeuncnennsie onbIThl ObUTH TIpoBeneHbl B TeueHue 2018-2019 yuebnoro

roja BMECTE ¢ yJaluMmucs 8-A Kjacca IIKOJIbI.

Tab6auna 5.
Hcnonb3oBanue 1mdpoBoii  jgabopatopuu i IPOBEACHUS  OMNBITOB B

COOTBETCTBHH C MPOTPaMMOI OOyUEHHUSI 10 XUMUU

Tema mo nporpamme YerBepTs, Ha3zBanue onbiTa
nara

IIPOBEJACHUS
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Tema «3nakomctBO | 1 uyerBepth | IIpoBenenue oOmiero 3HakoMcTBa €
C 71a00paTOPHBIM 71a00paTOPHBIM 000pyI0BaHUEM B
12.09.2018 ’
000py0BaHUEM YacTHOCTU C LHUQPPOBON J1abopaTropueit
«Apxumen 4», ee  CcOCTaBOM U
O0COOCHHOCTSIMH MCIOJIb30BaHUS.
O3HaKOMIIEHHE C TEXHUKON 0€30MacHOCTU
B pabote c 1a00paTOPHBIM
000py1I0BaHUEM.
Tema. «IIpoctsle | 1 yeTBEpTH JemoHncTpanus 1 - McnibiTaHne BEMECTB U
BEILIECTBA — MX PAaCTBOPOB Ha 3JIEKTPONPOBOTHOCTb.
16.10.2018
METaJLIbD)
Tema 2 4eTBEPTh OmnbiT Nel. Onpenenenue pH pactBopoB
«CoenuHenus KHUCJIOTHI, IIEJIOYU U BOJBI
10.12.2018 ’
XUMUYIECKUX
OmnbiT Ne 2. OnpenienneHne KUCIOTHOCTH
AJIEMEHTOB.
MOJIOKA.
Kucnotem
OmnbiT Ne 3. Onpenenenne KUCIOTHOCTH
aTMOC(EpPHBIX OCAIKOB.
OmnbiT Ned4. Onpenenenne KUCIOTHOCTH
MYKH.
Tema  «I'uagponus. | 3 yeTBepThH JlaGopatopHas pabora Ne 1. Brausaue
['uaponus TeMrepaTypbl Ha CTENeHb THUIpOoJin3a
12.02.2019
HEOPTaHUYECKUX areraTa HaTpus.
BEILECTBY.

OmnbiT Nel. AHanu3 KUCIOTHI OOPHOM.

O1bIT No2. Anxanus KHUCJIOTBI

aleTHIICAJIUIINIOBOM.
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Tema «PactBOpeHue | 3 4eTBEpTh OnbiT Ne 1. DK30TepMUYECKHE PEAKIIMH.
Kak busuko- PactBopeHue TruApoKcHUIa HATpus U
06.03.2019.
XUMHYECKUI 0e3BOHOTO Ccyib(ara Meau B BOJE.
nporecc.
OnpiT Ne 2. DHIOTEPMHUYECKUE PEAKLIHH.
PacTtBopuMOCTS.
PacTBOpeHue HUTpaTa aMMOHHS B BOJIE.
Turmbl pacTBOPOB»
Tema  «OcHOBHBIE | 3 UETBEPTH Onpir Ne 1. Peakuuum HedTpamu3amnum.
MOJIOKEHUS B3anmopneiicTBue TUAPOKCHIA HATPUS C
14.03.2019.
AIEKTPOJIUTUIECKOMN COJISTHOW KHCJIOTOM.
JTACCOLAALINI. .
OnbiT  Ne2  Peakuum HEWTpalu3alMM.
B3anmopeiictBe mHUIIEBOM COOBI U
JMMOHHOW KUCJOTBHL.
Tema 4 4yeTBepTh JlabopaTopHas pabora Nel. Anamus
«OKHUCIHUTENBHO- TeMIepaTypbl pu OKHUCIIUTEIIbHO-
22.05.2019
BOCCTAaHOBUTEJIbHBIE BOCCTAHOBUTEIBHBIX peaKIusX.
peaKuum. Bzaumopericteue  xjopuga  Meaud €
ATFOMUHUEM.
Brimonuenne KOHTPOJILHOTO
TECTHPOBAHMUSI.
Takum oOpazoM, mnpuMeHeHHe U(pPoBoi gabOpaTOpUM  MO3BOJSET
MOCTUraTh  0o0Jiee  MHTEPECHBIMH,  HATVSIAHBIMM M COJIepXKaTeIbHBIMU

na60paTopHI>1e pa6OTI)I U ACMOHCTpallM XHMHWYCCKHX OIIBITOB IIPpW HW3Yy4YCHUU

IIKOJIbHOM ITPOTpaMMBbI 110 XMMUU 3a BOCBMOM KJIaccC.

I[GMOHCTpaHI/IOHHI)Ie u na6opaT0pHLIe OIIBITBHI IIPOBOAMUINCH 110 TCMaM H B

CPOKH, YKa3aHHBIEC B TaOIHIIE .

[Ipu o3HakoMJieHMM yyamuxcs ¢ IudpoBoN Jlabopatopuell 3HAYUTEIbHOE

BHUMaHUE YJEJsUIOCh O0y4eHHUIO0 TexHHKe Oe3omacHocTd. HecmotTps Ha 3ammry
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00OpyIOBaHUS U TOJIb30BATENIEH OT 3JIEKTPUUECKOrO TOKA, B MpPOIEcce paboOThI C
XUMUYECKAMH PEAareHTaMH BO3HUKAET HEMAJIO HICTOYHUKOB OMACHOCTH.

Takum 00pa3oMm, MpPOBEAECHUE XMMHYECKHUX OIBITOB MOXKET O3HAKOMHTD
OOyJaroIMXcs ¢ KOJUYSCTBEHHBIM aHAIN30M XUMHUYECKUX PEaKIUid, HO BMECTE C
TE€M MOXET MPEJICTABIIATh OMACHOCTh IPU HEAKKYPATHOM OOpaIIeHUH C TIOJJOOHBIM
obopynoBanueM. [losTomy yuamuecss ObUIM O3HAKOMIIEHBI CO CIIEIYIOIIUMU
TpeOOBaHUSAMU K Oe30MacHOCTH IpH padboTe ¢ unudpoBoit 1adopaTopueii.

1. JaT4MKu KOHIEHTpPAIMK ra3000pa3HOro KUCIOPOAa U YIIEKUCIOro Tasa,
KaK TPABWJIO, UCIIOIB3YIOTCS B PEAKIUSX, MPOTEKAOIINX C BBIICICHUEM Ta3a H,
COOTBETCTBCHHO, C YBEIMYCHUEM pPEaKIIMOHHOTO o0bema. [IpoBomuTh Takue
pPEeaKIMK B 3aKPBITHIX COCYAaX HE PEKOMEHYETCS.

Ecnu BBI Bce ke cunTaeTe Hy>KHBIM MPOBECHNE TTO00HOW TEMOHCTPAITUH C
UCIIOJIb30BAaHUEM J1a0OpaTOpHOM KOJIOBI € OJHHMM BXOJOM, YyOeIuTech, 4TO
pacy€THBIN 00bEM BBIJEISIONIETOCS ra3a He MPEBLICUT 00BHEM KOJIOBI.

2. V3MepeHuns KOHIICHTPAIMH BBIICIUBIIETOCS Ta3a C MOMOIIBI0 JTaTdynuKa
MPOBOJIUTE HE Cpa3y — MOJOKIUTE HEKOTOPOE BpEMsl, MOKa pPeakiusl MpOTEKaeT
OypHO.

3. OOs3aTeNbHO UCHOJIB3YWTE 3alllUTHBIE OYKH, a TMpH paboTre C
arpecCUBHBIMU CpeJlaMU (KUCJIOTbI, IIEJI0UN) — €€ U EPUYATKHU!

4. Eciin BBl HE MOXKETE€ OOECIEYUTh CPEACTBAMHU 3aIUTHl OOYYaAIONIUXCS,
MIPOBEINUTE JEMOHCTPAIIMOHHBIHN OIBIT CAMOCTOSTEIHHO.

OneiT npumenenus: 1UpoBoi nadopatopun «Apxumen-4» B 8 Kiacce
mkoasl MBOY COIIL Ne 1 nmoka3zan oco0yro 3(pGeKTUBHOCTH CIEAYIOIMINX BUIOB
JESATEIIBHOCTH C JJa0OpaTOPHCH:

OpoHTabHBIE ~ JlabopaTopHble  paboThl.  JlabopaTopHble  pabOTHI
TPaJAMIIMOHHO ObUIM TIPOBEJICHBI HAa YPOKaxX XUMHUU B 8-«A» Kiacce, Tie ObLIo
3aITAaHMPOBAHO BpEMsi, COCTaBJeH cmucok paboT. C mudpoBoi mabopatopuu
MHOTHE CTaHJapTHBIE pabOThl ObUIM aBTOMATHU3MPOBAHBI, YTO TIO3BOJIHIIO
BBICBOOOJUTh 3HAYMTEIIBHOE BpEMS JUIS IPOBEICHHS aHanu3a u O00O0OIICHUS

INOJYYCHHEIX PE3YJIbTAaTOB, Ka)K,Z[BII\/'I M3 Y4YaCTBYIOIIMX IKOJbHHUKOB IIOJIYYMII
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BO3MOKHOCTh BBIOpaTh COOCTBEHHBIE HACTPONKU M MapaMeTphbl SKCIIEPUMEHTA, HE
TOJIBKO HAOJIOMaTh 3a MPOBEICHUEM OKCIIEPUMEHTa, HO W OBITh AKTHBHBIM
HCCIIEIOBATEIIEM.

JIeMOHCTpallMOHHBIA  J3KCIIEpUMEHT. [IpoBeneHHBIE JEMOHCTPALIMOHHBIE
OKCIIEPUMEHTH ¢ UU(poBbIMU  JaboparopusiMu  Apxumen cTtaid — Oojee
HarJIsiAHBIMU, €CIM HMX CpPaBHUBATh C OKCIEPUMEHTAMH, IPOBOAUMBIMU B
COOTBETCTBHM C TPAAUIMOHHBIM NOAXOA0M. I[IOBBINIEHNWE HATIAAHOCTH ONBITOB
OOBSCHAETCS TEM, 4YTO U3y4yaeMble XHUMHUYECKHE SIBJICHUS U PEAKIUH,
BOCHPOU3BOJUMBIE  Ha  JEMOHCTPAIMOHHOM CTOJIE COITPOBOXKIAOTCA
aBTOMAaTHUYECKUM TOCTpOCHHEM rpaduka. VYuammecs MoryT HaOI0aaTh
XUMUYECKUE TPOLECCh, IJISIIMECS JIOAM CEKYHJIbl, TaK Kak OHHU MOTYT HX
paccMaTpUBaTh C MMOMOIIBLIO TPa)UKOB BHICOKOUACTOTHBIX U3MEHEHUH.

JlnanazoH JE€MOHCTPAIMOHHOTO O0Opy/IOBaHUS OBbUI TakXKe PACIIUPEH C
UCIIOJIb30BaHUEM 0oJiee MEJKHX MPUOOPOB, B YACTHOCTH, ObUIA TMOJKIIOYEHA
BUJICOKAMEPA U SKCIIEPUMEHTAIbHASI YCTAHOBKA JIEMOHCTPUPOBAIACH HA JKPAHE.
VYyamuecss MOTIIM YOEIUTHCSI B PEATbHOCTH MPOUCXOSAIIUX IKCIIEPUMEHTOB, YTO
MOJIOKUTENIBHO MOBJIUSIIO HA POCT UHTEPECA K JEMOHCTPUPYEMBIM OIBITAM.

JIEeMOHCTpPAallMOHHBIM ~ DKCIIEPUMEHT C  BHUAEO  COIIPOBOXKICHUEM.
OKCHEepUMEHTBl C BHUJEO COMPOBOXKJICHHUEM  SIBIISIIOTCS  OCOOBIM  BHJIIOM
HKCTIIEPUMEHTOB ¢ IUPPOoBOit TabopaTopueit Apxumen. OHu 3apaHee TPOBOAITCS U
3alUCHIBAIOTCS HA BUJEO, a 3aT€M IOKA3bIBAIOTCA HA YPOKE WJIM Ha JOMAlIHEM
KoMmmbioTepe. [IpoBeeHHbIE SKCIIEPUMEHTBI MOTYT ObITh CHSTHI HA BUCO U 3aTEM
OTHPABIICHbl HA TMEPCOHAJIBHBIC KOMIBIOTEPHl YYalUMCSA Uil 3aKPEIUICHUS
MaTepuaa B IOMaIlHe 00CTaHOBKE.

Buneoananus. XuMudeckue SIBICHUS, PEAKIUU JIs YYallUXCS SIBJISIIOTCS
CIOKHBIMH B H3y4YeHUHU. CJOXKHOCTh B 3HAYUTEIBHONW CTENEHU COCTOUT B
BBIZICJICHUH 3HAYMMBIX CBOMCTB M3 BCETO MX MHOTO00pa3us, Mepexo OT SIBICHUS
WIM O0BEKTa K MOJCIH, ONHUCaHWe MOJACIH. AHalmu3 BHACO CHOXKETOB,
MOTOTOBJICHHBIX CAMUMHU K€ YUAIIUMHUCS WU yuuTeneM sBisieTcs 3 (PEeKTUBHBIM

CpPEICTBOM OOOOIICHUSI MPOBEACHHBIX HCCIAEIOBAHUM W 3aKpEIUICHUS B TaMSTH
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KOKIOrO0 YYeHHKa HanOojiee BaXKHBIX XapaKTEPUCTHUK OSKCIEPUMEHTAIBHO
W3YYCHHBIX XHMHYECKMX peakuui. Ha OcCHOBaHMM aHanm3a BHUACOCIOKETOB,
CHSITBIX C MOMOIIbIO IUPPOBOH J1aOOPATOPHH, Y yUaLTUXCS POPMUPYIOTCS YETKHE
IPEJICTABICHUS O KaXJI0M THIIE PEaKlUi U UX OTIIMYUTEIbHBIX 0COOEHHOCTSX, YTO
MTO3BOJIAET CYIIECTBEHHO YIIPOCTUTh H3YYCHUU XUMUU;

- ICCJIEIOBATEIBCKHUE MPOEKTHI, B TOM YHCJIIE MTOJIEBBIE UCCIEAOBAHUS

[IpoekTHast NEATENBbHOCTh 3aHsUIa CBOE JOCTOMHOE MECTO B YYEOHOM
nporecce, [[JI mo3BonseT BBINOIHATH €CTECTBEHHOHAYYHBIE HCCIENOBAaHUS Ha
COBPEMEHHOM YPOBHE, HMCCIIEOBaTh ACHCTBUTEIBHO HHTEPECYIOUIUE Y4YalIUXCs
OOBEKTHI U SIBJICHUS, HAXOJUTh CBOM BapUaHTHI pelieHus. [lonrsepxxaeHuemM Tomy
MHO>KECTBO M POCT KOJIMYECTBA YUCHHUUECKUX MPOEKTOB ¢ ucnoias3oBanuem LJI Ha
pa3IUYHbIX KOH(EPEHIUSAX U Tp.

[Ipu wucnonpzoBanuu UUppoBON Jaboparopun «ApXUMET) ydalluecs
IPOAODKAIOT paboTaTh C BEIIECTBAMM, @ ATO BaXKHO, MOTOMY 4YTO XHUMHUA -
HKCIIEpUMEHTAaJIbHAs HayKa.

PesynbTaThl TpOBENEHHON HKCIIEPUMEHTATBHOM pabOoThl MOKa3aJd, YTO
uu(ppoBble JTAOOPATOPUM KAUYECTBEHHO YJIYYILIAIOT MPOLECC U3YyYEHUS XUMHUU B
mkosie. brarogaps 1umdpoBoil sadoparopu OBLUIO 3HAYUTEIBHO COKPAIIECHO
BpeMs, KOTOpo€ OOBIYHO 3aTpauMBaeTcs Ha TMOJITOTOBKY M IPOBEIECHUE
(GpOHTANBHOTO WM  JE€MOHCTPALIMOHHOTO  JKCIEPUMEHTa;  3HAYUTEIBHO
NOBBICWJIACh HATJISAAHOCTh JKCIEPUMEHTAa W BH3yalld3alUsl €ro pe3yJbTaToB,
paclMpuics CHUCOK OJKcrnepuMeHToB. [ludpoBas mnabopaTopus mM03BOJSET

CymeCTBCHHO MOJACPHUZHUPOBATD YKC ITPHUBBIYHBIC OKCIICPHUMCHTHI.

2.3 Pe3yabTarhl IKCHEPUMEHTAJIBHOI0 HCCIEA0BAHMSA U UX 00001IeHHE

[Tocne mpoBeneHWS XWMUYECKHX OIBITOB C HCIIOJIB30BAaHUEM ITU(POBOMA
naboparopun «Apxumen 4» C ydacTHEeM YUYEHHMKOB &-«A» Kiacca, ObLIO
MPOBEJEHO KOHTPOJIbHOE 3aHSITHE, OCHOBHOM IIEJIbI0 KOTOPOrO SIBIISJIACHh OIEHKA

IMOJYYCHHBIX 3HAHUM ydamuxcs 8-ro «A» Kiacca o0 HN3Yy4YCHHBIX B XOJ€ OIIBITOB
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XUMHUYECKUX SIBJICHUSX U ydamuxcs 8-ro «by kiacca, mpoXoauBIIUX O00y4YeHHUE C
UCITOJIb30BAaHUEM TPAIUIIMOHHOTO MOIX0/1a.

B nensix ObICTpoil OLEHKM 3HAHUH ydaluxcsi, Obljaa MpoBeieHa HeOOoIbIIas
KOHTpOJIbHAss paboTa, B XOA€ KOTOPOW ydamuecs AOJKHBI OBLTH THCHMEHHO
OTBETUTH Ha CJICTYIOLIUE BOIPOCHI.

1.O0BsiCHU CYIIHOCTb MpOLiecca PEAKINI HOHHOIO 0OMEHA.

2.4YT10 Takoe 3JIEKTPONPOBOAHOCTh?

3. O yeM MOKET CBUJIETEIbCTBOBATh ypoBEeHb pH ocankos?

4. B yem 3aKIII04aeTcs peakius rupoamnsa?

5.YeMm oTIIMYAETCA 3K30TEPMUYECKAs PEAKIUSA OT SHIOTEPMHUYECKOM?

6. B ueM 3axmnrogaeTcs peakius HeUTpaIn3auu?

7. IlpuBenu npuMep OKHUCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIINH.

8. KakoBa 0COOEHHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu?

9. Kak BiuseT NMOBBILICHHE TEMIIEPATypbl Ha CTENEHb T'MIPOJIM3A alerara
HaTpus’?

10. Yto Takoe aucconuaiys MoJIeKya COu?

Bce BbIOpaHHBIE BOMPOCHI AJI1 KOHTPOJIBHOW OLEHKH 3HAHMMA YyYaliuXxcs
COOTBETCTBYIOT JIBYM Ba)KHEUIINM TPEOOBAHUSM:

- Ha HUX JOJDKHBI ITPaBUIIBHO OTBETUTH BCE YYallMECs, YCIIEITHO OCBOUBILNE
KypC Heopranmyecko xumuu B 8 kiacce B coorserctBur ¢ ®I'OC n mporpammon
oOydeHus: BHE 3aBHUCHUMOCTH OT TOIO, NPUMEHSJIUCH JM LU(PPOBBIE CPEICTBA
oOydeHus B 00pa3oBaTeIbHOM MPOIIECCE WU HET;

- TIPOBEJCHHBIE OMNbBITHI C UCHOJIb30BaHUEM IHUGPOBOK abopaTopuu
CHOCOOCTBYIOT MOJIYYEHHUIO HEOOXOAMMBIX 3HAHUM JJis MPaBUIBHOTO OTBETa Ha
MOCTAaBJIEHHBIE BOITPOCHI.

Jlsis OTBETOB Ha IOCTaBJICHHbIE BONPOCHI ydamuMmcs Obuio BbiaeneHo 30
MUHYT. Pe3ynprarbl NpPOBEAEHHOrO  KOHTPOJBHOTO  3aJaHHs  YYAIIHUXCSA
HKCIIEPUMEHTAJILHOTO &-T0 «A» Kjlacca MNpUBENCHbl B MNpPUIIOKEeHHH 3, a
PE3yNbTATHl BBITOJIHEHHS TAKOTO K€ KOHTPOJBHOTO 33J1aHUs B KOHTPOJIBHOM 8-M

«b» KIi1acce npuBeCHBI B IPUIOKEHUH 4.
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B pesynbrare 00pabOTKHM TOJYYEHHBIX PE3YJIHTATOB IKCIIEPUMEHTA ObLIH
BBISIBJICHBI BOIIPOCHI, KOTOPBIC OKa3ajMCh HAaWOOJee CIOXHBIMHU, IMOCKOJIBKY Ha
HUX OBLJIO MTOJIy9€HO MEHBIIIE BCETO MPAaBUILHBIX OTBETOB.

Ha pucynke 11 mpencraBieHa THCTOrpaMMa IPaBUJIBHBIX OTBETOB Ha
KXl U3 MOCTABICHHBIX BOMPOCOB, CBS3aHHBIX C MPOBEJACHHBIMH OMBITAMU C

UCITI0JIb30BaHUEM LIU(POBOIL 1abopaTopuu.

KonnuectBo IMPpaBUJIBbHBIX OTBCTOB

25 - i 23 23
21 21 21

15 " 13

10 -

1 2 3 4 5 6 7 8 9 10

Puc. 11. T'ucrorpamMmma npaBUJILHBIX OTBETOB Ha BOMPOCHI KOHTPOJIHHOTO
3a/1aHus

Kak mnoxazano Ha pucynke 11, nHambOonee nerkumMu BONpOCAMHU IS
yYaIUXCs SBISIOTCS BOMPOCHI 2, 3, 7. ITO BOMPOCHI 00 3JIEKTPOMPOBOTHOCTH, 00
ypoBHe pH ocagkoB, a Takke BOINPOCHI O MPUMEPE OKHUCIUTEIHHO-
BOCCTAHOBUTEILHOU peakuuu. Bmecte ¢ Tem, HamboJiee CIIOKHBIMU OKa3ajucCh
BOIIPOCHI O CYIIIHOCTH TIpollecca MOHHOTO OOMEHa, O PEaKIuu THUIPOoJn3a, O
HeUTpau3auu 1 00 AUCCOLUALIUMA MOJIEKYJI COJH.

[To pe3ynbratam BBHITIOJHEHUS KOHTPOJIBHOTO 3aJaHUsi OBLIM OMNpPEICTICHBI
OIICHKU TO MATHOATLHOM CHCTEME: OIIEHKAa «5» BBICTABISUIACH TIPH JOMYIICHUN
He 0oJiee OAHOW OIIMOKH, OLIEHKA «4» MpPU KOJUYECTBE HEMPABUIILHBIX OTBETOB HE
Oonee 4-x, 1 OTIeHKA «3» TIPH IOMYIICHUH HE 00Jiee IMIECTH HEBEPHBIX OTBETOB.

AHanoruuHo ObUTH MOJACYUTAHBI PE3YIbTATHI 11 KOHTPOJIHHOU TPYMIBI — 8-

ro «b» kjacca u conocTaBlICHbI PE3YyJIbTATHI.
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B Tabmumie 6 mnpuBemeHB pe3yJabTaThl BHITIOJHEHHOTO KOHTPOJIHHOTO
3a/IaHUs B SKCIIEPUMEHTAIILHOM KJacce 8-«A» U KOHTPOJBLHOM Kiiacce 8-«by»
Tabnuma 6.

Pe3ynbTaTh BBITIOJTHEHUS KOHTPOJIBHOTO 3aJJaHusI y4amuMucs

9KCIICPUMCHTAJIbHOI'O 1 KOHTPOJIBHOI'O KJIacCa

Kiacchl Otnuuno | Xopouo | Yaosi. | CpenHsisi OlleHKa
OKcnepuMeHTanbHbIA  8-A | 9 13 6 411

KJacc

KonTtponsHsrit 8-b kiacc 7 11 10 3,89

MoxHO CACJIaTb BBIBOJA, UYTO Yy4YalIHMCCA 8-«A» Kiacca 3HaUYUTEIIbHO JydqHic
CIIPpaBUJIMCh C IIOCTABJICHHBIM 3dJaHHMCM, YCM YYallIHCCIA KOHTPOJBbHOI'O 8-«b»

Kimacca. ['paduueckn pe3ynbTaThl BHIIOJHEHHOTO 3aJlaHUS TIPEACTABICHBI Ha

pucynke 12.
14 13
12+~ 1
. 10
10+ 9 2z
8 1 7 B DKCrepUMEHTANBHBIH §-A
6 KJ1acc

6 - i1 « KonTposnsnslii 8-b xiacce
4 -
2 .
O T T T T

Otrmuuno Xopomio  ymoBn  Cpensas

OLICHKA

Puc. 12. CpaBHUTENbHBIN aHATN3 PE3yJIbTATOB BBIMOJIHEHUS KOHTPOJIHHOTO

3aJaHHs
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[IpencraBneHHble Ha pPHUCYHKE JaHHbIE CBUICTEIBCTBYIOT, 4YTO B
HKCMEPUMEHTAIBPHOM KJIaCCE€ 3HAYUTENBHO OOJbINE YYAIIUXCS MOJYYUIH OICHKU
OTJMYHO W XOpOIIO, B TO BpPeMs KakK YJOBIICTBOPUTEIHHBIX OIIEHOK HAMHOTO
MEHBIIIE YEM B KOHTPOJBHOU IpyTIIIE.

VYuuThiBas, 4TO MOCTaBJICHHBIE B KOHTPOJILHOM 3aJaHUE BOIPOCHI KacalluCh
TOJIKO T€X TE€M, KOTOPhIE HM3y4YaJIUCh C UCTIOIB30BaHUEM IU(PPOBOI TabopaTopuH,
MOJKHO clenaTb BbIBOA 00 3(PGEKTUBHOCTH HCMIOIB30BAHUS  ITU(PPOBBIX
Jabopatopuii B 00y4eHUU XUMUHU.

Taxum oOpa3om, THIIOTE3a UCCIICTOBAHMS TOATBEPKICHA, TIOCKOIBKY:

- ¢ HUCHoJb30BaHuWeM [HUGPOBOM J1abopaTopuu Mpouecc OO0ydeHHUs
IIKOJILHUKOB KypCy XUMUU cTall 6osee 3hHEeKTUBHBIM;

- OmpefeNieHbl TEOPETHUYECKHE MOAXOAbl K HCIOJIB30BaHUIO IU(MPOBBIX
CPEICTB O0yUYEHUS MPU U3YUYEHUU XUMUU;

- IPOAHAIU3UPOBAHBl MPAKTUUYECKHE METOJMKH MPUMEHEHUS LU(POBBIX
CpelICTB 00y4YeHUs B Mpoliecce 00yUeHus;

- pa3paloTaHbI ¥ MOKa3aHbl METOJUYECKIE OCHOBBI IPUMEHEHUS HU(POBBIX

cpelcTBa 00y4YeHHUs Ha ypOKaX XUMHUH B 8-M Kiacce.

BriBoarnl k I';1aBe 2

Ha OCHOBaHUH IIPAKTUYECKOT O HUCCIEeOOBAHMUS BO3MOKHOCTEHN
WCIIOJIB30BaHuUs IUGPOBBIX CPENICTB 00yUEHUS MPU OOYYECHUN XUMHH B 8-M Kjlacce
Ha MPUMEPE UCIIOJIH30BaHUS IUPPOBOI 1aOOPATOPUN MOKHO CAEIATh CIETYIOIINE
Ba)KHBIC BBIBOJIBI:

- HUCIOJIb30BaHWE IM(PpoBON sabopaTopuu «ApxuMen» MoApazyMeBacT
WCIIOJB30BaHUE Pa3IMUHBIX ITU(POBHIX JATYMKOB, C ITOMOIIBIO KOTOPHIX MOXKHO
MPOBOJIUTh  IIUPOKHM  CIEKTP  HUCCICAOBAHMH,  JEMOHCTPAIlMOHHBIX U
Ja00paTOpHBIX PabOT Ha YpOKaxX XWMHH, a TakKe OCYIICCTBISATh HAy4YHO-
WCCJIEIOBATENILCKUE TPOEKTHI, CIOCOOCTBYIOIIME PEIMICHUI0 MEXKIPEIMETHBIX

3amay. Takas saboparopusi JaeT BO3MOXHOCTh TPOBOAWTH PA3HOro poja
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€CTECTBEHHO-HAYYHbIE JKCIIEPUMEHTHl KaK B TMOMELICHUH y4eOHOTO 3aBe/leHUS,
Tak © 3a ero npeaenamu. IlporpammHoe oOecriedyeHne Il aHaIW3a
HKCIIEPUMEHTAJIbHBIX JaHHBIX SIBISAETCA MPOCTOW, YIOOHBIH, HWHTYUTHUBHO
MOHSATHBIA MMKOJIFHUKAM HHTEP(EIC;

- DKCIIEpUMEHTaJbHAs 4YacThb HCCJIEAOBaHMS OblUIa TpOBElEHAa B
obmeoOpazoBarensHoil mkoie MBOY COIIl Ne 1. OGydeHue XUMHHM B IIKOJIE
MIPOBOJIUTCS Ha OCHOBE pa3paboTaHHOW pabodeld MporpaMMbl TIO YYCOHOMY
NpPEAMETY «XUMHUS», KOTOpass SBJISETCS COCTaBHOM  4YacThl0O  OCHOBHOM
obpazoBarensHol iporpamMmbl MBOY COIII Ne 1;

- IPOBEJICHHBIN aHANN3 KaJeHIapHO-TEMATHUECKOTO TNIAHUPOBAHUS YPOKOB
M0 XMMHUHU TIOKa3as, YTO MpH IUIAHUPOBAHUU OOydeHHs XMMUU B 1ikoie MBOY
COII Ne 1 ne yaensercs AOCTATOYHOTO BHHMAaHUS HATJISAHOCTH HM3Yy4aeMbIX
SBJICHUN U TPOLECCOB, HE PEATU3YETCs NEATEIbHOCTHBIA MOAXO0JM K OOyUYEHHIO,
IOCKOJIBKY B TEYEHHE BCEro rojia HEIOCTATOYHO IPOBOJUTCS JaOOPATOPHBIX,
MPAKTUIECKUX PAOOT M IEMOHCTPAITMOHHBIX OITBITOB;

- UCTIOJIb30BaHKe UG POBOI Jlabopatopun pu 00yUYeHUHN XUMUHU B § Kilacce
B MBOY COHI Ne 1 cuurtaem 1enecooOpa3HbIM, TaK Kak MPOBEICHUE TaKUX
OTBITOB (0OCOOEHHO AEMOHCTPALIMOHHBIX ) HE TOTPEOYET 3HAUUTEIBHOIO BPEMEHH U
HOBBICUT COJEPKATEIbHOCTD, HATJIITHOCTD, YBJIEKATEIbHOCTh YUEOHOT0 IIpolecca.

- TMpuUMEHEeHHe IUQPPOBO abopaTOPUU TMO3BOJSIET TOCTHUTaTh OoJee
WHTEPECHBIMM, HATJSAHBIMA M COJIEPKATEIbHBIMU JIA0OpaTOpHbIE pPabOTHI U
JEMOHCTPAIIMA XUMHUYECKUX ONBITOB MPH W3YYCHUHW IIKOJBLHON MPOTPaMMBI IO
XMMHH 3a BOCBMOM KJIacc;

- pe3yabTaThl MPOBEICHHON ASKCIIEPUMEHTAILHOM PaOOThI MOKa3aau, 4TO
uudpoBbie JTAOOPATOPUM KAUECTBEHHO YJIYYILIAIOT MPOILECC U3YyYEHUS XUMHUU B
mkose. braromaps 1umdpoBoit adoparopuu OBLUIO 3HAYUTEIHHO COKPAIICHO
BpeMs, KOTOpo€ OOBIYHO 3aTpauyMBaeTcs Ha TMOJITOTOBKY M IPOBEICHUE
(GpOHTANBHOTO WU JEMOHCTPAIIMOHHOTO  JKCIEPUMEHTA;  3HAYUTEIIHHO

MOBBICWJIACH HAITIIAHOCTL JOKCIICPUMCHTA W BU3yalIM3alusd €ro pe3yJIbTATOB,
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pacImMpuiICs CIOUCOK OJKcrmepuMeHToB. [{udpoBas mabopaTopus MO3BOJSET
CYILIECTBEHHO MOJIEPHU3ZUPOBATH YK€ MPUBBIUHBIC SKCIIEPUMEHTHI.

- TI0CJIe TPOBEJECHUS XUMHUYECKHX OIBITOB C HMCIOJb30BaHUEM LU(PPOBOM
naboparopun «Apxumen 4» C ydyacTHEM YUYEHMKOB &8-«A» Kiacca, ObLIO
MIPOBEICHO KOHTPOJIBHOE 3aHSITHE, OCHOBHOM IIETBI0O KOTOPOTO SIBIISJIACH OLICHKA
MOJIYYCHHBIX 3HAHHUM ydammxcs 8-ro «A» kiacca 00 M3YYEHHBIX B XOJI€ ONBITOB
XUMUYECKUX SIBICHUSAX M ydarmxcs 8-ro «by» kimacca, IpoXoauBIIUX OOYYECHHE C
UCITIOJIb30BAaHUEM TPAJIUIIMOHHOTO TOIX0/1a.

- B 9KCIEPUMEHTAIBHOM KJIACCE 3HAUYUTEIBHO OOJIbIIE YYAIIUXCs MOTYyYUIIU
OIICHKH OTJIMYHO W XOpOIIO, B TO BpeMsl KaK YAOBJICTBOPUTEIBHBIX OIEHOK
HaMHOTO MEHBIIIE YEM B KOHTPOJIbHOW TPYIIIIE.

- TUIOTE3a MCCIENOBAaHUA TMOATBEPXKIAETCA, TaK Kak OOOCHOBaHa
TEOPETUUYECKH U TMPAKTHUYECKH I1€JIECO00Pa3HOCTh HCIOJIb30BaHUS UG POBOU
JabopaTopur B y4eOHO-BOCIHMTATEILHOM IPOIECCe MPH H3YYEHHH IIKOJBHOTO

Kypca XMMHH.
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3AK/IIOYEHUE

Pe3ynpTaTel NPOBEACHHOTO HCCIENOBAHMS IIO3BOJISIOT CHENATHh BBIBOJA O
MOATBEPKICHUU IIOCTABJIECHHON paHee T'MIOTe3bl M JOCTHKEHHH ILIEJIH M BCEX
3aj1a4 uccinenoBanus. Ha ocHoBaHMM MaTepuasoB HCCIEIOBaHUS ObUIM ClIEIaHbI
CJIEIYIOLME BBIBOBL:

Ha ocHOBanum wccienoBaHusi TEOPETUYECKUX OCHOB HCIIOJIb30BaHUS
IUQPOBBIX  CPEACTB  OOy4YeHHMs TpU  M3YYEHUHM  IPEIMETOB  XMMHKO-
OMOJIOTMYECKOT0 LUKJIa MOKHO C(POPMYIIMPOBATH CIEAYIOLINE BEIBOBIL:

- MpUMeHEeHHe IU(PPOBBIX CPEICTB OO0y4YEeHHUs] OOECIEUMBAET pPEATU3ALIIO
JESATEIIbHOCTHOTO [O/X0Jla B IIKOJIBHOM O0Opa30BaHUHU, UYTO COOTBETCTBYET
TpedoBanusim OI'OC;

- cpelcTBa OOy4YEeHUs MPU UX PALMOHAIBHOM HCIOJB30BAaHUU MPUBOIAT K
MHTCHCU(PUKAUN Y4EOHO-BOCIIUTATEIBHOIO IMPOLIECCa, MO3BOJISAIOT MOATOTOBUTH
y4Yaluxcsi K paboTe M KU3HU B YCIOBUAX (POPMHUPYIOLIErocs HHPOPMALIMOHHOTO
00I11eCTBa;

- HCO sBnsArOTCSA NEJarornyecKuM MHCTPYMEHTOM B PyKax MpPemnoIaBaTes,
KOTOPBIM OH JIOJDKEH YMETH I0JIb30BAThCS, OMUPASICh HA UCXOJHBIE ITOJIOKEHUS,
JIeKallhe B OCHOBE UX IPUMEHEHHS.

- npencrasieHa kiaccudukaiusa [{CO Ha yeTbipe TpyIbl B 3aBUCUMOCTH OT
npeIHa3HaYeHMs: 3BYKO-TpauyecKue, JIEeMOHCTpPAlMOHHbIE, J1abopaTOpHbIE,
MYJIbTUMEIUMHBIE;

- B HAYaJIbHBIX KJIaccax NMPUMEHEHHE Pa3HOOOpa3HbIX CPEACTB O0y4YeHUs
UMEET LEebl0 O0OralleHne M PACHIMPEHUE HEMOCPEICTBEHHOIO YYBCTBEHHOTO
OMbITA yYalUXCs, pa3BUTUE HAOIIOAATEIbHOCTH, TTO3HAHUSI KOHKPETHBIX CBOMCTB
IPEIMETOB BO BpEMs MPAKTHYECKOW JEATEIBbHOCTH, CO3JIaHHWE YCIOBHM ISt
nepexojia K aOCTpaKTHOMY MBIIIJICHHUIO, OMOPHI ISl CAMOCTOATEIBHOIO YUEHUS U
CUCTEMaTHU3alMK Y4eOHOro MaTepuania.

- B cpeHux U crapiux kinaccax L{CO gomkHbl o6ecnieunBaTh BOZMOXKHOCTH

A1 OCYHICCTBIICHUSA HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH Yy4YalllXCsl, ITOBBIIIATH
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MOTHBALIMIO K YIIyOJEHHWIO 3HAHUW MO HM3y4yaeMbIM TeMaM, CIHOCOOCTBOBATH
MOJIYYEHHUIO HABBIKOB PeAIM3alui y4€OHBIX IPOEKTOB;

- TeJaror JOJDKEH O0eCNeYUTh BBIMOJTHEHHE BCEX OCHOBHBIX IMPUHIIUIIOB
WCIIOJIB30BaHUs CPEACTB O0y4YeHUsI, KOTOphie BaxkHbl HE ToybKO 1 [{CO, HO u
JUTSL UICTIOJIb30BAHMS JIFOOBIX CPEJCTB O0YUECHMUS;

- TpeAcTaBieHbl pekoMmeHmanuu 1o BHeApenutro [ICO B yuebHO-
BOCIUTETANBHBIN mponecc. B wacTHocTH, pexomeHgauuu no Beioopy IICO, mo
MJIAHUPOBAHUIO YPOKOB U UCCIIEIOBATEIBCKON JAESTEIBHOCTH.

- HCNOJb30BaHHE LUPPOBOM nabopaTopuu «ApxuMeny MOAPA3yMEBAET
UCIIOJIb30BAHUE PA3ITMYHBIX LU(PPOBBIX JATYUKOB, C MOMOIIBIO KOTOPBIX MOKHO
MPOBOAUTh  IIUPOKUM  CHEKTp  HCCIEIOBAHWM,  JIEMOHCTPAIMOHHBIX U
7a00paTOpHBIX PabOT HA YpPOKaxX XWMHH, a TaKXKe OCYIIECTBISATh Hay4YHO-
UCCIIEIOBATENILCKUE TPOEKTHI, CIIOCOOCTBYIOIIME PEIICHUI0 MEXKIPEAMETHBIX
3amay. Takas nabGoparopusi JaeT BO3MOXHOCTh IPOBOJUTH PA3HOTO pPoja
€CTECTBEHHO-HAYUYHbIE SKCIEPUMEHTHl KaK B IMOMEUIEHUH Y4YeOHOro 3aBeieHUS,
Tak W 3a ero mnpenenamu. [IporpammHoe oOecrieueHue Il aHajau3a
AKCIEPUMEHTAJbHBIX ~ JaHHBIX SBISAETCS MPOCTOM, YIOOHBIM, HWHTYUTHUBHO
MOHSATHBIN MKOJIbHUKAM UHTEP(DEIiC;

- DKCIIEpUMEHTaJbHAs 4YacTh HWCCJIEAOBaHHMS OblUIa TIpOBElEHAa B
obmeoopazoBarenbHoit 1koiae MbOY COII Ne 1. OOyyeHue XMMUHU B IIKOJIE
MPOBOJIUTCS Ha OCHOBE pa3paboTaHHOW paboueld MmporpaMMbl O Y4eOHOMY
NpPEeAMETY «XUMHUS», KOTOpass SABJISIETCS COCTABHOM  YacThlO  OCHOBHOM
obOpazoBatensHol iporpamMmmbl MBOY COIII Ne 1;

- MMPOBEJICHHBINA aHAIIM3 KaJEHAAPHO-TEMATUYECKOr0 MIAHUPOBAHUS YPOKOB
0 XUMHUU [OKa3al, YTO MpHU MJIAHUPOBAHUU 00yuyeHus XxuMuu B mikojge MBOY
COII Ne 1 e ynensiercss AOCTATOYHOTO BHUMAHHUS HATJSHOCTU H3y4aeMbIX
SIBICHUN U TPOLIECCOB, HE peajn3yeTcs NEATEIbHOCTHBIA MOAXOA K OOyYeHHIO,
MOCKOJIbKY B TE€UEHHE BCEro rojla HEJO0CTaTOYHO MPOBOAMUTCS J1abOpPaTOPHBIX,

MPaKTUYECKUX PAOOT M I€MOHCTPAITMOHHBIX OIBITOB;
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- HCTI0NIb30BaHKEe LU(PpOoBOI TabopaTopun npu 0Oy4eHUH XUMHUH B 8 Kjacce
B MBOY COII Ne 1 cumraem menecooOpa3HbIM, TaK KaK IMPOBEICHUE TaKHX
OTBITOB (OCOOEHHO JIEMOHCTPAIIMOHHBIX ) HE MOTPEOYET 3HAYUTEIHHOTO BPEMEHH U
MOBBICUT COAEPKATEIbHOCTD, HAMISIAHOCTD, YBIEKATEIbHOCTh YYEOHOIO MpoLiecca.

- TNpUMEHEHHE HHUPPOBON JTaOOpPATOPUU TO3BOJIAET IOCTPOUTH OoJee
WHTEPECHBIMM, HATJSIHBIMH M COJEpKATEIbHBIMU JIA0OpATOpHBIE PaOOTHI U
JEMOHCTPAIMA XUMHUYECKUX OTBITOB NP W3YYCHUU IIKOJIHLHON MPOTPAMMBI T10
XUMUH 32 BOCbMOM KJIacc;

- pe3yJbpTaThl NPOBEIECHHON ASKCIIEPUMEHTaJbHON pabOThl MOKa3aid, 4TO
nM(ppoBbIe JTAOOPATOPUM KAUYECTBEHHO YJIYYIIAIOT MPOLECC M3YYECHHs XMMHUU B
mkosie. brarogaps 1umdpoBoil abopatopuu OBLIO 3HAYUTEIBHO COKPAIECHO
BpeMs, KOTOpO€ OOBIYHO 3aTpauMBaeTCsl Ha NOJATOTOBKY M IPOBEICHUE
GpOHTANBHOTO  WJIM  JEMOHCTPAIIMOHHOTO  JKCIIEPUMEHTA;  3HAYUTEIHHO
MOBBICHJIACh HATJSIHOCTh JKCIEPUMEHTAa W BH3yalld3allds €ro pe3yJibTaToB,
paclMpuiICs CHUCOK OJKcrnepuMeHToB. [ludpoBas mnabopaTopus MO3BOJSET
CYIIIECTBEHHO MOJICPHU3UPOBATH YK€ MPUBBIYHBIC SKCTIEPUMEHTHI.

- TOCJIe MPOBEIEHUS XMUMHUYECKUX OIBITOB C HMCIHOJb30BaHUEM LHU(PPOBOM
nabopatopun «Apxumen 4» ¢ ydacTHEM YYEHHKOB 8-«A» Kiacca, ObBLIO
IIPOBEICHO KOHTPOJIBHOE 3aHATHE, OCHOBHOM LIEJBIO KOTOPOIO SIBJISAJIACH OLICHKA
MOJIYYEHHBIX 3HAHUM yyanmxcs 8-ro «A» kiacca 00 M3YyYEHHBIX B XOJ€ OMNBITOB
XUMUYECKUX SIBIICHUSAX M ywanuxcs 8-ro «by» kiacca, mpoXoIuBIIUX OOYYEHHE C
MCITIOJIb30BAaHUEM TPAJAULIMOHHOTO MOAXO0AA.

- B OKCIEPUMEHTAIIBHOM KJIACCE 3HAUYUTEIBHO OOJIbIIE YYAIIUXCs MOTYyUUIIU
OIICHKH OTJIMYHO M XOPOIIO, B TO BpPEMs KaK YAOBIETBOPUTEIBHBIX OIICHOK
HAaMHOTO MEHBIIIE YeM B KOHTPOJIBHOU TPYIIIIC.

Takum 00pa3om, TUTIOTE3a UCCIICIOBAHUS MTOATBEPKICHA, TTOCKOJIbKY:

- C WCHOJBb30BaHWEM MH(PPOBOM J1AOOpaTOpUH TMpoIecc OOydeHUs
IIKOJBHUKOB KYpPCYy XUMHUU cTaj 6ojee 3pPEeKTUBHBIM;

- OmpeneNieHbl TEOPETHUYECKUE TOIXOJbl K WCIOIB30BAHUIO ITU(POBBIX

CpEIICTB 00yUYEHUs ITPU U3YYECHUH XUMUU;
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- TpOaHAIU3HPOBAHBl MPAKTHUECKHE METOIMKHU MPUMEHEHUs HU(POBBIX
cpeacTB o0yueHHs B Ipolecce 00yueHus;
- pa3paloTaHbI ¥ MOKa3aHbl METOJUYECKHE OCHOBBI IPUMEHEHUS HU(POBBIX

CpencTBa 00y4YeHHUs Ha ypOKaxX XMMHUH B 8-M Kitacce.
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HPUJTOKEHUA
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[MTPMJIOXKEHUE 1

Onucanue onbiTa «Peakiys HeUTpaau3aluu Mpu B3auMOJIeHCTBUH

ruipokapOoHaTa HATPUs C TUMOHHOMN KHUCIOTOM»

[{esb ombITa: U3y4NUTh MPOLIECC MPOTEKAHUS PEAKIIUU HEUTpAIU3alluy Ha IIpUMepe
B3aMMOJICUCTBHS THIpOoKapOOHaTa HATpUs (MTUIIEBOM COJBI) U TUMOHHOU KUCIIOTHI

O6opynoBaHue:

Marepuaisr:
- ruapokapOoHar Harpus (xumudeckas popmyna NaHCO;);
- TMMOHHAas kKucjorta (xumudeckas popmyna CgHgO-);

- BOoJa.

Ob6opynoBanue:

- natuuk PH KUCIIOTHOCTH M TaT4YMK TeMIiepaTypsl U3 Habopa «Apxumen 4»;
- TabOpaTOPHBIN CTaKaH.

XO0/1 3KCIIEpUMEHTA:

[ToarorasnuBaercst pacTBOp € JIMMOHHOU KHUCIIOTOM.

H3mepsercs temneparypa u yposenb PH pactsopa.

Pucynoxk 1 ®oro uzmenenust PH u temneparypbl B pacTBOpE TUMOHHOM KHUCIOTHI
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Korna noka3zarenu pacTBOpa CTa6I/IJ'II/ISI/Ip0BaIII/ICB, IIOCTCIICHHO I[O6aBJI$IeTC}I coaa

(rugpokapOoOHAT HATPHS).

Pucynox 2 Jlanusie PH u Temneparypsl ocie qo6aBieHus ruipokapOoHaTa

HaTpHs B pacTBOp (Ha KOMIIBIOTEPE)

PH pactBOpa BoccTanaBmmBaeTcs 10 HEUTPAIBLHOTO 3HAUYCHUSI, TEMIIEpATypa
pacTBOpa CHHXKAETCH.

B mporecce mpoTtekanus peakiuy MPOUCXOJUT HEUTpanu3alus pacTBopa,
COTIPOBOXKAAIONIASCS YMEHBIIEHHEM TEMIepaTypsl pacTBopa. [akuMm o00pasom,

IMPOUCXOIUT SHAOTCPMUICCKAS PCAKIIHA.
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I[MPUJIOXEHME 2

OmneiT Ne 1. BousiHue temneparypsl Ha CTENEHb THIPOJIM3a aleraTta HaTpus
[26]

Lenp pabotsl: IIpocmenuTs 3a M3MEHEHHEM CTEIIEHH THAPOJIM3a alerara
HATpUs U PEaKLMK CPEAbl B 3aBUCUMOCTH OT U3BMEHEHHUS TEMIIEPATYPbI, HCIOJIb3YsI
BO3MOKHOCTH IIU(PPOBOI JabopaTopuu «ApXumMen.

®opma paboTsl: PpoHTANTBHAS (IEMOHCTPAIIMOHHBII KCIIEPUMEHT).

OO6opynoBaHue U peakTUBbI: XUMHUECKHI cTakaH Ha 250 mi, EMKOCTb ISt
CTakaHa M3 MeHoruiacta (0e3 /HA), KpbIlIKa K CTakaHy W3 IMEHOIUIacTa, PacTBOP
dbenondranenna, 0,1 H. pacTBOp areraTta HaTpUs, SJICKTPOIUIUTKA, MATUYUK
TeMIiepaTypsl, natauk pH, nudposas nadoparopust K Apxumen.

Hacrpolika napameTpoB u3smepeHus:

4acTOTa U3MEPEHHUN — KAKIYI0 CEKYHAY;

gucio 3amepoB — 1500

Xon onbita: B xumuueckuid ctakan Hanenrte 25 mi 0,1 M pactBopa anerara
HATpHs U J00aBbTE HECKOJIBKO Karelb pacTBopa ¢deHondranenta (13 pacuéra, 4To
Ha 1-2 M pactBOpa arerata HaTpus HeoOxogumo 1-2 kamnu ¢eHondTanenHa).
3akpolTe XMMHUYECKHII CTakaH KpBIIKOW C BCTaBJICHHBIMM JIaTYMKaAMU
temreparypel M pH. IlocTtaBpTe XHMMHYECKMU CTakaH Ha DSJIEKTPOIUIUTKY.
HauunaiiTe perucrpanuio AaHHBIX W HaOMIOAalTe 3a W3MEHEHHEM OKpacKu
pactBopa. PactBop Oyner craHoBuThcs ManuHOBBIM (pH Oyner pactu) mo mepe
MOBBIIICHUS TEMIIEpaTypbl, TaK Kak MpPU HArpeBaHUU THUJIPOJIU3 YCUIMBAETCS.
OmneIT noBTOpsieTcs 3 pasa.

PesynbraThl u3MepeHWil: mOCTpoWTh Tpaduk 3aBucumMoctTd pH
TEMIIepaTypbl OT BPEMEHU IMpHU MNPOXOKACHUM peakuuu ruapoiusa. Caenartb
BBIBOJ 00 M3MEHEHHUM CTEMIEHM THAPOJIM3a arleTaTa HATPUs B 3aBUCUMOCTH OT
TeMIEepaTyphbl.

Omnbit 3: OnpeneneHue nokasarens BeJIMYruHbl pH ocankos.

Ienb paboTsr: Onpenenuts noka3aTeab pH B J0KIEBBIX OCaIKaX.

Teopernueckre OCHOBBI pabOThI
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Jnis Toro utoObl onpenenutsh pH cHera Heo6XoaAMMO, 4TOOBI OH pacTasi, a
3aTeM ompenenuTsh nokasarens pH. Ecnu cpena He 3arpssHeHa, To noka3arens pH
JOJDKEH ObITh He MeHee 5,5. 3a0op mpoObl cHera MPOU3BOAST, NMPHU MOIIHOM
nokpoBe (6omee 10 cm), Tpu MOMOIIN CTEKISTHHOW OaHKH, KOTOPYIO MOTPYKArOT
BBEpPX JHOM BEPTUKAJIBLHO BHU3 JO 3€MJIM, a 3aT€M BBITACKUBAIOT MpoOy. banka
JOJDKHA OBITH CTEpUIIbHOM. Eciy ske TOKpOB HE MOIIHBIN, HEOOXOAUMO UMETH JBa
YUCTBIX MOJUATHICHOBBIX MAKeTa, KOTOPHIE OJIEBAIOT HA PYKU M TaKUM 0Opa3oM
JienaroT 3a00p CHera, MoMelllas ero B YUCTYI0 EMKOCThb. 3a00p CHera ImpejjiaraeM
MIPOBECTH BJIOJIb TOPOTH C OKUBICHHBIM TPAHCTIOPTHBIM ITOTOKOM.

O6opynoBaHue:

* crexisiHHas 6anka (oxoio 0,5 — 1 nutpa)

* MMOJMATHJICHOBBIC TICPUYATKH WJIH JBA YHCTHIX IMOJMATHIICHOBBIX MTaKeTa

» Kapmannsiit Komnstorep (KIIK) n/umum [MK

* smeputensubiii UuTEpdetic

Jatuuku pH
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[TPMJIOXKEHUE 3

Pe3ynbTaThl KOHTPOJIBHOTO OMpoOca ydamuxcs 8-A kinacca

Yucno
BEPHBIX

Bomnpoc 1] 2| 3| 4, 5] 6| 7| 8| 9| 10 | orBetoB OrneHka
VYyenuk 1 1) 1] 1] 1] 1 1 1| 1 1 9 5
YyeHuk 2 1 1 1 1 4 3
VYuenuk 3 1 1] 1] 1| 1 1] 1 1 8 4
VYyenuk 4 1 1 11 1 1 1 6 4
YueHuk 5 1 1] 1] 1 1] 1] 1 1 8 4
Yuenuk 6 11 1 1] 1 1] 1 1 7 4
VYuenuk 7 1 1) 1) 1| 1} 1] 1| 1] 1 1 10 5
VYuenuk 8 1( 1} 1) 1| 1} 1| 1| 1 1 9 5
Yyenuk 9 1 1] 1] 1 1] 1 6 4
Yuenuk 10 1 1] 1 1 1 5 3
Yuenuk 11 1) 1] 1 1) 1] 1| 1 1 8 4
Yuenuk 12 1) 1] 1 1 1 1 6 4
Yuenuk 13 1 1 1 3 3
VYyenuk 14 1) 1) 1) 1| 1| 1| 1| 1| 1 1 10 5
Yuenuk 15 1( 1} 1) 1| 1} 1| 1| 1 1 9 5
VYyenuk 16 1) 1) 1| 1| 1| 1| 1| 1| 1 1 10 5
Yuennk 17 1] 1 1] 1 4 3
VYyenuk 18 11 1 1 1 1 5 3
Yuenuk 19 1 1] 1] 1 1 1 6 4
Yuenuk 20 1( 1| 1| 1| 1} 1| 1| 1 1 9 5
Vyenuk 21 11 1 1] 1] 1 1 6 4
Yuenuk 22 1] 1 1 1| 1] 1] 1 7 4
VYyenuk 23 1) 1] 1| 1] 1 1 1 7 4
VYuenuk 24 1 1} 1) 1| 1} 1| 1| 1 1 9 5
Yyenuk 25 11 1 1 1 1 5 3
YueHuk 26 0| 1| 1 1 1) 1] 1 6 4
Yuenuk 27 1 1} 1| 1| 1} 1] 1| 1] 1 9 5
YueHuk 28 0| 1| 1 1) 1] 1 1 6 4
KonnuecTBo npaBuiIbHBIX

OTBETOB 13124 23|17 |21 |17 |23 |21 |21 | 17
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[TPMJIOXKEHUE 4

Pe3ynbTaThl KOHTPOJIBHOTO OMpoca yyamuxcs 8-b kinacca

Bomnpoc 1 2 3 4 5 6 7 8 9 10 Yucno OreHka
BEPHBIX
OTBETOB
Vuennk 1 1 1 1 3 3
VYuenuk 2 1 1 1 1 1 1 1 1 8 4
VYuenuk 3 1 1 1 1 1 1 1 7 4
VYuennk 4 1 1 1 1 1 1 1 1 8 4
VYuenuk 5 1 1 1 1 1 5 3
VYuenuk 6 1 1 1 1 1 5 3
VYyenuk 7 1 1 1 1 4 3
VYuennk 8 1 1 1 1 1 1 1 7 4
VYuennk 9 1 1 1 1 1 1 6 4
VYuenuk 10 1 1 1 1 1 1 6 4
VYuenuk 11 1 1 1 1 4 3
VYuenuk 12 1 1 1 1 1 1 1 1 1 1 10 5
Yyenuk 13 1 1 1 1 4 3
VYuenuk 14 1 1 1 1 1 1 1 1 1 9 5
VYuenuk 15 1 1 1 1 1 1 1 1 1 1 10 5
VYuenuk 16 1 1 1 1 1 1 1 1 1 9 5
VYuenuk 17 1 1 1 1 4 3
Yuenuxk 18 1 1 1 1 1 1 6 4
VYuenuk 19 1 1 1 1 1 1 1 1 1 9 5
Yuenuk 20 1 1 1 1 4 3
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VYuenuk 21

VYuenuk 22

Yuennk 23

Vuenuk 24

Vuenuk 25

Yuenuk 26

VYuenuk 27

Yyenuk 28
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