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XuUMHNYECKMIN IKCNEPUMEHT B COBPEMEHHOM LUKOe
KaK BaXKHEeMLUUMA MHCTPYMEHT eCTeCTBEHHOHay4HOro oopasoBaHuA

AHHOmMayus. B cmamee npedcmasneHo 0bobuweHue ceedeHull 06 uCrnoib3o8aHUU 3Kc-
nepumeHmarsbHbIX pabom pasnu4yHo20 xapakmepa Ha ypoKax XUMUU U 80 8HEK/1acCHOU
pabome. [IpeOlroxeHbl 803MOXHbIE MeMbl Hay4YHO-uccrnedogsamesibCKux u OomMauwHux
3KcrepuMeHmaribHbIX pabom.

Knro4yeeble cnoea: xumu4deckull 3KCrepumMeHm 8 wkorne, rpouecc obydyeHus:, uccriedo-
samersibckas paboma, crieyugudeckul MemooO 0by4yeHus:, KOMIemeHmMHOCMHbIU MoOxo0.

KpacuBblii akcnepuMeHT caM no cebe 4Yacto

ropasgo UeHHee, YeM ABaauaTb opmyn,

O0ObITbIX B pETOPTE OTBMEYEHHOW MbICIW.
A. SQUHWmMelH

CoBpeMeHHas TeHaeHUus rymaHusauumn obpasoBaHus npegnonaraeT pasButue Jny-
HOCTHOM Mpupoabl MHOUBMAYYMA, MHCTaNNsUmMio obpasoBaTenbHOro Mmatepuarna B COOTBET-
CTBUM C UHTepecaMn N NOTPeBHOCTAMM ydeHuKa, Co3gaHne YCrnoBun Ons camoornpeaene-
HWS1, camopeanuaaumnn nNMYHoCT pebeHka, CHabXeHNsa ero pasyma He rotToBbIMW 3HAHUSMU
N dpakTamu, a MHCTpyMeHTamu anga obydeHus. Begywmm ¢paktopom takonm opMbl obyde-
HWUS1 CTaHOBUTCS NPOBeMHO-NOMCKOBas, NPOEKTHO-UCCNeaoBaTeNbCKas OpueHTaums.

YCNeLwWwHOCTb CerogHsWHMX obpasoBaTesibHbIX TEXHOMOMNIN onpeaenseTcss CUCTEMOWN
COBMECTHbIX LieneHanpaBieHHbIX AeNCTBUI obyyatoero n oby4yaemoro st JOCTUXKEHUS
3annaHMpoBaHHbIX pe3ynbTaTtoB 0byyYeHnsa, BocnutaHus n obpasoBaHuns. Ecnv rosoputb 0
MecCTe 3KCnepuMeHTa B COBPEMEHHOM LUKOSIbHOM €CTeCTBEHHOHAYy4YHOM 06pa3oBaHuu, TO,
HECOMHEHHO, CTOMT OTMETUTb €ro HeJOCTaTOYHOE UCMONb30BaHWE BCNEOCTBUE HEKOTO-
PbIX NPUYKUH: COKpaLLleHne YacoB npeamMeTa XMMum, OrpaHNYeHnn UCNoSb3yeMbIX peakTu-
BOB 1 MaTepuanoB. OgHako a(pekTUBHOE NCNONb30BaHNE IKCNEPUMEHTA U SKCNEPUMEH-
TanbHbIX AaHHbIX Ha BCEX 3TarOB ypOKa WU BHEKMACCHOrO0 MepPOMnpUATUS CIIYXUT UHCTPY-
MEHTOM aKTMBMU3aLUUN NO3HABaTENbHOW aKTUBHOCTM OBy4aloLLMXCs, pa3BUTUIO UccnenoBa-
TENbCKNX YMEHWUW, aHanUTUYEeCKNX U perneKkCMBHbLIX BO3MOXHOCTENW, couuanuMsauun u
agjantauuu nHgmeuayyma B coumyme. Cumtaetcs, YTO B JaHHOM Crnyvae 3agenctsoBaHa
aMOUMOHarbHasa namMsiTb obyyaroulerocs, YTo NO3BONSAET yNyyluTb 3anoMWHAHWE U Mo-
HUMaHWe 3HaHWs, a TakKe COeAVHUTb BOEAMHO TEeOPEeTUYECKUA U MPaKTUYECKUA acnekT
Haykn. Ob6cyxaeHne BUOOB U LenecoobpasHOCTM NPUMEHEHUS SKCNepUMEHTa Ha pasHbIX
aTanax ypoka Obino npoBegeHo B pabotax E. B. Tarmoson [1], W. B. WupwuHon [2],
B. A. Bustopckoro [3], 3. I'. 3noTHukoBa [4],

Mcnonb3oBaHue akcrnepMMeHTa BO3MOXHO B BUOE HECKOIbKMX (POpM opraHu3aumu,
Kak MNNICTPaUMOHHBLIN (OEMOHCTPALMOHHBIA) SKCNEepUMEHT, nabopaTopHbIe ONbIThbl U pa-
60Tbl, NpakTU4eckne paboTbl U OMbITbl, BHEKNACCHLIA (MCCreaoBaTenbCKUin) N AOMAaLLHWUIA
akcnepuMeHT [5]. [Ana adoekTMBHOM peanun3aunmn 3KCNepuMEHTanbHOM COCTaBNSOLWEN
ypoka Heobxoanma aetanbHas npopaboTka BCex aTanoB akcnepumeHTa. lNpenogasaTento
HeobXoOUMO Yy4YUTbIBaTb HarnsgHOCTb AAHHOro 3KCnepuMeHTa, ero 6esonacHocTb Ans
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yuntens n yyeHukos (Heobxoammo cobnogaTtb BCe Mepbl MPegoCTOPOXHOCTM), Leneco-
006pa3HOCTb NPUMEHEHNS ONS OCBELLEHNA KOHKpPeTHOW npobnemsl. MNonyyeHHble AaHHble
N pesynbTaTbl UCCNefoBaHUA OOMKHbI ObiTb TPakTOBaHbl, CHAGXEHbI MOrMYHBIMU U BEpP-
HbIMW KOMMEHTapUAMM 1 BbIBOAAMW.

Ecnn paccmoTpeTb CTPYKTYpYy Yypoka, TO 3KCNepuMeHTasrlbHOW COCTaBrsolen Ha
nobon ase ypoka HangeTcs COOTBETCTBYHOLAs HUWA. Tak, Ha aTane vHUUnaumu, npu
coobLeHnn Lenen ypoka n nnaHMpoBaHus ero pesynbTaToB UCNofb3oBaHMe NpobrnemHo-
ro 9KCNepuMeHTa C HeCTaHOAaPTHbIM CoAepXXaHNEM UMM HEOXNAAHHbIM pe3ynbTaTtoM Cro-
COBHO NOByaANTb YYEHWUKOB BKMOYMTLCA B aKTUBHO-NO3HABATESNbHYK AEATENbHOCTb Ha
YpoOKe, 3anHTepecoBaTb obyvarowmxcsa. Kak npaBuno, Takon AeMOHCTPALMOHHBIA 3KCne-
PUMEHT MOXeT BbITb NpoBeAeH yuntenem, nmbo cneymanbHO NOArOTOBMEHHLIM OBy4ato-
LMMCS, He3aMeHMMO TakK >Xe MCMNOoMb30BaHWe MaTtepuarioB BUpTyarnbHOW rabopaTtopuu.
Mpumepamun Takoro poga aKCNEPUMEHTOB MOTYT CIY>XUTb AE€MOHCTPaLMs 3MeKTponpoBoa-
HOCTW pasfMYHOro TUna pacTBOPOB W TBepAblX Ten B npenasepum O6bsCHEHUS TeMb:
«QneKkTponuTnyeckas guccoumaums», eMOHCTpauMst pasnnyHoOM CKOPOCTU NpoTeKaHus
peakunn B 3aBUCUMOCTM OT ee YCrnoBui nepes obbAcHeHNeM TeMbl «KNHETUKa peakuuny,
AEMOHCTpaums pasnuuna MpU3HaKoB XMMUYECKUX U PU3MYECKUX NpeBpalleHun nepes
06BbACHEHNEM TeMbl «PU3NYECKNE U XMMUYECKNE SBNEHUA» U T. A. [6]. MNpakTnka nokasbl-
BaeT, YTO npusfieyeHne NpobremMHOro aKkcnepmmMeHTa Ha 3TOM cTaguun ypoka genaet oby-
YaloLLerocs He CTOPOHHUM HabntogaTenem, a akTMBHbIM Y4aCTHUKOM NMOUCKOBOrO npoLec-
ca, Y4eHVK 3aMHTepecoBaH 1 HarnpasneH Ha pelweHne Bonpoca: «loyemy?», oTBET Ha KO-
TOpPbIN OH B 0643aTenlbHOM NOPSiAKE OOSMDKEH MOMYyYnUTh B KOHLE ypoka (naearnbHbiM Bapu-
aHTOM 4BNSAeTCs, eCnu BbiIBOAbI UM caenaHbl OyayT CaMOCTOATENbHO C KOHTPONEM U
HanpaBfeHWeM CO CTOPOHbI y4nUTENS).

B npouecce aktyanusauuu maTepuana Ha ypoke, BKMOYalLWEen MHTepakumm Bcex
yyacTHMKOB obBpasoBaTenbHOro npouecca, AeMOHCTPaUMOHHO-UCCNenoBaTenbCKUi aKC-
nepuMeHT 1 nabopaTopHble onbiTbl (PaboThl) NO3BOMAAT BM3yanu3mpoBaTb XMMUYECKNE
NpoLEecChl U peakuuu, 3akpenuTb MOSyYeHHbIe 3HAHUS 1 HaBbIKK, NOMAYYUTb NOATBEPXKAE-
HWe rmnoTtese, cOOPMMUPOBAHHOW YYEHMKOM NPU NPpOCMOTpe NpobnemMHOro akcnepumMeHTa
B Hayare ypoka (unv onposeprHyTb ee). B aaHHoM cnydae npenopasaTernb npegnaraet
yyalmnmMcs NpPOBECTN HECNOXHbIE OMbITbl MO ONpeAeneHHOMY anropuTMy, HaBepHSKa npu-
BOOSLWIMM K MCKOMOMY pesynbTaTy. HemanoBaxkHO, korga yuutens npusbiBaeT pebar K
ANCKYCCUWN, KOMMEHTUPYS U pe3toMMpya BbiBOAbl oby4datowmxcs, a y pebeHka cknagbiBa-
eTcqa YeTKad no3vums NpaBUITIbHOCTM U NOCHeaoBaTeSNIbHOCTU NOSyYEHHbIX pe3yribTaToB.
Tak xumMmn4yeckne CBOWCTBA KI1aCCOB HEOPraHWYeckux COeAVHEHUA N OpraHn4yecKkux Be-
LecTB Lenecoobpas3Ho NpoBoauTb B BUAe nabopaTopHbix onbiToB. Kaxgomy obyyatoue-
MyCSH BblaaeTcs Habop peakTMBOB, BKMOYAOLWMX B ceba MHAMKATOPbI, PacTBOPbI KUCIOThI
n weno4n, soay. NpoBoas aKCNEPUMEHT, YYEHUK 3aKkpennsieT nonyyYeHHble 3HaHuA. pu
3TOM ANdA YCTpaHEHMsI BO3MOXHbIX HETOYHOCTEN B TPaKTOBKE pesynbTata U owubok B
npoBefeHNN IKCNEepPUMEHTa, ydnTernb obpalwaeT BHUMaHWe Ha nx Hanuyme. Heobxogmmo
06paTUTb BHUMaHME Ha TOT PaKT, YTO OAMH U3 KUCNOTHbBIX OKCMAOB C BOOOW B3auMoaen-
CTBOBaTb He ByOeT, 0 YeM CKaXXeT OTCYTCTBUE U3MEHEHUSI OKpPaCKM MHOMKaTopa, a amqo-
TepHble OKCUAbl U1 OCHOBaHUSA MPOSABNAT 4BONCTBEHHbIE KUCNIOTHO-OCHOBHbIE CBOUCTBA.

JTabopaTopHble OnbITbl 3HAKOMAT Oby4vatoLerocsi ¢ HeOONbLUMM KOHKPETU3NPOBaH-
HbIM HabopOM haKTUYeCcKoro matepmana, No3Bondas obyyarLemMycsa pewnTb onpeaeneH-
HYIO MCcregoBaTenbCKylo 3agady, NOATBEPAUTL UNU KOHKPETU3NPOBATb KOHKPETHOE no-
HATUE WU NPOLIeCC, COBEpPLUEHCTBOBATb 3KCNEepUMeHTanbHble 3HaHUS M HaBblku. Kak
npaBusio, TakmMe OnbiTbl BKNOYaOT 2—3 NpOCTbIX onepaunn ¢ BewecTBamu, HO AOSDKHbI
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COnpoBOXAaTbCA OOOCHOBAHHbLIMW BbIBOAAMMW, 3aNUCbIO B TeTpagu unn nabopaTtopHOM
XypHane y4eHuka. [oxoxune sBneHnsa unm npouecchbl, C KOTOPbIMU BCTPEYaETCH YYEHVK B
NOBCEAHEBHOM XXM3HN MOXHO B35ATb TaKKe 3a UCTOYHWUK MHopMaumm, onncatb, NO aHano-
rMn c peakunsammn B npobupke, SBNEeHUs, Nponcxoasiume Bokpyr Hac. MMpoBo33peHyeckas
n obpasoBaTenbHasg PyHKUUA NPOBNEMHOro U UccnegoBaTenbCKOro aKCnepuMeHTa Mnos-
BongeT obyyarowmnmes opMmpoBaTb U KOPPEKTUPOBATL COOCTBEHHbIE NPeaCTaBneHus o
pasnu4YHbIX npoueccax M ABNEHUSAX, CBA3bIBaTb NabopaTopHbIA ONbIT M GbITOBOE UMK
NPOMBbILLIIEHHOE SIBNEHWE, UCMONb30BaTb MOSTyYEHHbIE HaBbIKM Ha crnegylowmnx atanax
n3ydeHns n Ansg 06 bACHEHMSA NOXOXMX SBIIEHUI U NPOLECCOB.

Ha aTtane 3akpenneHus martepuana BO3MOXHO BKMOYEHME IKCNepuMeHTa B Buae
npakTnyeckon paboTbl, a BO3MOXHO MCMONb30BaHWEe 3aday M 3afaHUi, OCHOBAHHbLIX Ha
NONyYeHHbIX paHee 3KCNepUMeEHTasnbHbIX OAaHHbIX WM COCTaBfeHue WX ANa CUTyauun,
TpeObyoLWMX NPaKTUYECKOro pelleHnst (MeTog KencoB). B gaHHOM crniydae MOXHO roBOpUTb
O peanusaumm KOMNEeTEeHTHOCTHOro noaxona B obydeHnn, MexnpeamMeTHbIX CBA3AX U Npu-
MEHEHUN 3HaHUA N YMEHUN B KOHKPETHBLIX XMU3HEHHbIX cutyaumsx [7]. MNpaktnyeckasa pa-
060Ta, HECOMHEHHO, OXBaTbiBaeT GonbLION pa3gen maTtepuana u TpebyeT oT oby4vatowle-
rocsi npefBapuTeNbHOM TEOPETUYECKON NOArOTOBKM, 3HAHNS N YMeHusa 6e3onacHomn pabo-
Tbl U FPAMOTHOCTK B obpalleHnn ¢ peakTMBamu n o6opyaoBaHun. YHYeHUK CaMOCTOATESb-
HO UIM XXe NPY NOMOLUWN Y4MTens CTaBuT neped cobon Lenb aKcnepumMeHTa, NnpoBoaUT Co-
OTBETCTBYIOLLME MaHUNyNaumMm, HabngaetT XMMUYeckoe ABMeHne Unm npoLecc, onuchbl-
BaeT ero CyLHOCTb, BHOCUT CBOW HabnwoaeHns B TeTpaab, 3anucbiBaeT B 6ONbLUMHCTBE
Crny4yaeB ypaBHEHWE XMMWYECKOW peakuuun. YuyuTenem npu npoBefeHUn OaHHOro Buaa
aKcnepuMeHTanbHbIX paboT AormkHa 6bITb okaszaHa anddepeHumpoBaHHasi NOMOLLb.

B npaktuyeckue n nabopatopHble paboTbl uenecoobpasHo BkYaTb HebonbLine
TBOpYECKMe 3agaHus. Tak, onpeaeneHne ranoreHngoB ¢ NpuMeHeHneM HuTparta cepebpa
MOXHO ncnpoboBaTb HE TONMbLKO Ha NabopaTopHOM pacTBOpE, HO U Ha 0ObIYHOW BOAONPO-
BOOHOM M MUHeparnbHOW Boae (Hanpumep, MOAUMPOBAHHOWM), CBOMCTBA OpPraHU4eCcKuX co-
€0MHEeHUN, KaYeCTBEHHbIE peakumMn Ha pasnnyHble PyHKLNOHAMNbHbIE rPyMnbl MOXHO NPO-
BECTW C UCMNONb30BaHNEM Pa3fINYHbIX TEKAPCTBEHHbIX CPeaCTB. onpeaeneHne aMmHOKNC-
NOT, MOJSIOYHOM KUCIOTbl C MOMOLLbIO COMM XXenesa MOXHO MPOBECTU ANsl CPaBHEHUS B
CMbIBE C KOXMW, Kpaxmarsn, NnakTosy, KO3y MOXHO OBHapyxuTb B NnuLeBbiX OObeKkTax.
Ob6yvarowmmMmecsa MOXHO MPeanoXuTb COCTaBUTb anropuTM pelleHnss NogobHOro 3agaHus
Aans gpyroro Habopa peakTnBoB, Apyroro Habopa o6bEKTOB 1 ycnoeui. Ha ypoke no teme
«Cmecun» yyeHukam Gbina npegnoxeHa npakTnyeckas 3agada Ha Bobioop, Npu NpoBeaeHum
npakTuyeckon paboTbl «[MpuroToBneHne pacreopa onpenerieHHON KOHUEHTpauum» roTo-
BUNN pacTBOP caxapa B Yae (B3BELUMBANU CTOSMbKO JIOXKEK, CKOMbKO OByvalrolmnncs exe-
AHEBHO KnageT B 4aun), obHapyxeHne kapboHaT MoHa NpPOBOAMIIM HA KYCOYKE Mpamopa,
pakoBMHe, cKkopryne OT Anua, obHapyXeHMe Kpaxmana ¢ NOMOLLbI pacTBopa noga npo-
BOAMNN Ha MHOrMX nuwieBbiXx obbekTax. Kak npaBuno, Takue 3agaHus 3actaBnsoT oby-
YaloLMXCA MPUMEHNUTL NOMNYyYEHHbIE 3HAHUS HA peLLeHnn 30opoBbecbeperatoLmx, 3Komno-
rMYECKMX N NPOM3BOACTBEHHO-ObITOBBIX NPpOBGnem.

Cnepyowmn atan ypoka — pedriekcnst Nony4eHHbIX 3HaHUIN U HABbIKOB, KPUTUYECKUIA
aHanu3 nonyyeHHon mHdopMaumm n CobCTBEHHBLIX AOCTMXKEHW Ha 3Tanax ypoka. Ha
3TOM 3Tane y4YeHUK OCMbICASIET X04 W pe3ynbTaTbl BCEro 3aHATUS, UHopmMauus, nony-
YeHHasi Ha YpOKe U3 pasfnyHbIX UCTOYHUKOB, (POPMUPYET YCTONYMBbBIE U OTYETNMBLIE 06-
pasbl HOBbIX YMEHWIA M HaBblKOB. Bce mncnonb3oBaHHble akTbl U AaHHble HEOOXO0AMMO
4YeTKO CBA3aTb C MOSyYEeHHbIMK pe3ynbTaTtamn, Bce NpobnemHble U nccrnegoBatenbckme
BOMPOCHI YpOKa AOSMKHbI ObiTb peLUeHbI.
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B HacTosee BpeMs WMPOKO peannayeTcs NpakTuka BHEOPEHNA LOMAaLLHEero akcne-
pUMeHTa [8], YTO HECOMHEHHO CNYXXWUT HE TOSNbKO PacCLUMPEHUIO U YINYyBNeHnto 3HaHUn 1
HaBbIKOB 0By4YatoLLMXCs, CNOCOBCTBYET yAOBNETBOPEHMIO UCCNENOBaATENbCKMX U NO3HABa-
TeNbHbIX MHTEPECOB YYEHNKOB, HO U CNOCODCTBYET pa3BUTUIO TBOPYECKOM OeATENBHOCTY,
OCYLLIECTBIEHME CBA3M Hayka-Xu3Hb. [9] OcobeHHO Takoro pofa AeATeNbHOCTb MHTEpecC-
Ha 1 Heobxoamnma anga obyyarowmxca 7—9-x knaccos. B npouecce noarotoBku 1 nposeae-
HUA QOMaLLHEro aKCnepmMeHTa y4eHuK npuobpeTaeT HeobXxoanMble 3KCNEPUMEHTarbHbIE
HaBblKW, 3aKpennseT npasuna 6esonacHoro obpalieHns ¢ obopyaoBaHNEM U BeLLECTBa-
MM, pas3BMBaeT TBOPYECKOE MbilSIEHNME WU yAoBMeTBOpseT NOTPeOGHOCTL B TBOpPYECTBE.
PebeHok He orpaHMyeH BO BpeMeHU, MOXeT UCMNOoNb30BaTb AOCTYMHbIE peakTuBbl U 000-
pyLoOBaHWe, NnaHuMpyeT U NpoBOAUT 3KCMEPUMEHT, ONUCHLIBAET, PYKOBOACTBYSACbL WUMELO-
LWMMUCSH 3HAHUAMKW, COCTaBMSET OTYET U 3anucbiBaeT BbiBoAbl. O4Hako npyv nNpoBeaeHum
3KCNepuMeHTa npenoaaBaTerib OMKEH ObITb YBEPEH, YTO YYEHMK NPOBEAET SKCMNEPUMEHT
npaBunbHO € cobriogeHneM TeXHUKM 6e30MacHOCTN U NONYYUT COOTBETCTBYIOLLME BbIBO-
Abl, NO3TOMY ponb npenogaBaTens COCTOUT B YETKOM MHCTPYKTMPOBAHWW NPOBEAEHUS
onbiTa, 00CY>XOAEHUN 1 NPOBEPKE MOSyYEHHbIX pe3ynbTtaTtos [10].

CnepyeT OTMETUTb, YTO CUCTEMATMYECKOE WCMONb30BaHWE [OOMAaLUHEro 3JKcnepu-
MEHTa MNpU U3YyYEeHUU XUMUM B LLKOSe obecnedmBaeT pasBUTUE MOTMBALUU K U3YYEHUIO
npegmeTa, NosioXMTENbHOE OTHOLLEHME LUKOSIbHUKA K MOMyYeHU0 3HaHWUI, NpakTuieckas
nogonsieka TeOPEeTUYECKOro 3HaHUSA NO XUMUK, MONYNSapU3aLmsa XMMUYECKOW HayKu, pac-
LWnpeHne cepbl NpumeHeHnst 3HaHnn [11]. MoxHO paccmaTpmBaTtbh AOMALLHUI 3KCnepu-
MEHT Kak cnocob npoBepKM UCTUHHOCTM 3HAHWA. B kaxxgom gome ecTb MMMNPOBU3NPOBaH-
Hasa xumuyeckasa nabopatopus ¢ Habopom cneundu4ecKknx peakTMBoB U 060pyaOBaHMS.
MeToawnka BbiNoNHeHNs paboT n npasuna 6e3onacHOCTN OOMKHbl ObiTb NOHATHbBI YHYEHUKY.
JoMaLlHUA XUMUYECKUI SKCNEPUMEHT OOSTKEH BbINOMHATLCS TOMBbKO C paspeLleHns poau-
Tenen. Npumepamun 3agaHuim onsg JOMaLLHEro aKkcnepuMmeHTa g UCnonb3yto crnegyroLwme:

— pasgeneHve cMmecen pasnuyHbiIMM MeTodamu (pas3garTcst rOTOBble CMECU C WH-
CTPYKTMPOBaHWEM MO pasgeneHunio);

— 9KCTparMpoBaHuWe 1 XpomoTorpadgus, Kak cnocobbl pasgeneHns cmecu. B gaHHOM
crniydyae ydeHuKy npegnaraeTcsi aKCTparmpoBaTb C MOMOLLBI CnUpTa 3efeHbI NMUIMEHT
(xnopochmnn) M3 nucTa 3eneHoro pacTeHms U C NOMOLLBI BymakHoW XpomoTorpadum
NpPOBECTU pa3aeneHne aKCTpakTa Ha ABa KOMMNOHEHTA;

— OKpalLMBaHWe NNnamMeHn NoHamMu MEeTansioB B pasfnnyHbie LBeTa;

— uccnenoBaHWe UHOWKATOPHOM CMOCOBHOCTM pasfnuyHbIX NPUPOAOHbLIX KpacuTenen,
BblAensemMbIX U3 JOCTYMHbIX BELLECTB;

— sIBNeHne aacopbuumu pasnuuyHbiX BELECTB (Kak BapuaHT npeanaraeTca agncopb-
UMSA aKTUBUPOBAHHbBIM YriemM Kpacutensa 13 ryalleBblX KpacoK, pacTBopa Yast unm gpyroro
OKpaLLEHHOro UNn naxyyero BewecTsa),

— W3yYeHue OeNCTBMSI 3TUMOBOIO CNupTa UM APYrMx BELeCcTB Ha npopacTaHue ce-
MSIH UK NTYKOBUL,

— BblpallMBaHNE KPUCTanNoB NOBAapPEHHOW CONM U MEAHOrO Kyrnopoca;

— W3y4yeHue BO3OEeNCTBUA TemnepaTypbl U KaTanm3aTOPOB HA CKOPOCTb Pa3foXeHuUs
nepokcuaa BoAopoaa;

— W3yYeHMe NCTOYHMKOB TOKa M3 NOOPYYHbIX MaTepuaros;

— onpegeneHue ButammnHa C B npoaykTax NUTaHUsa U T. 4.

Mpn cuctemaTMyeckon peanusaumm Takux 3agaHui y obyyaroLmnxcs BO3HMKaET Mno-
TPEeOHOCTb K NO3HaBaTENbHOMY TBOPYECTBY, (DOPMUPYIOTCA MHTENMEKTYyarbHble, OpraHu-
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3aLMOHHbIE N TEXHUYECKME YMEHUS M HaBblkW, CO34alTCs NPeanocbiikn Ans Bblbopa
npegmMeTa XuMmnn ans NnpounbHOro N3yyYeHums.

Ocobylo LEHHOCTb HeceT Hay4yHO-NPOBNEeMHbIN, NPOEKTHO-UCCNenoBaTENbCKUA JKC-
nepumeHT [12]. Kak npaBuno, ero ocyLiecTBneHMe BO3MOXHO 3a paMKaMu ypoKa Ha BHe-
YPOUHbIX UMM KPYXKKOBbBIX 3aHATUAX. B oTnnumm oT gOMaLUHEro XMMUYECKOro 3KCNepuMeH-
Ta NPOEKTHO-UccnenoBaTenbckasi pabota BkovaeT B cebst HECKONbKO GriokoB: cbop u
nouck nHcpopmauum nNo Teme, NOArOTOBKA U peanu3aums 3KCnepMMeHTa B LUKOSIbHOW XU-
Muyeckon nabopaTtopum, aHanms n obpaboTka NonyvYeHHbIX pPe3ynbTaToB, OPOPMIIEHNE U
npeacrtasneHnn paboTbl nepen ayauTopyven Ha LUKONbHOM KOHdepeHumn. Takaa aes-
TEeNbHOCTb MOXET BKIOYaTb TPU PasnnyHbIX CTeneHn cesoboabl:

— peanusauusa uccnegoBartenbCckon paboTbl MHAMBUAYANbLHO UM B Marsnown rpynne
Nno yXxe M3BECTHOW CxeMe, HO C HenpeackasyeMblM pesyrnbTatoM. Hanpumep, ¢ rpynnomn
YYEHMKOB MHOK NpoBogunachk paboTa no CpaBHUTENbHOMY M3YYEHWUIO COAEP)KAHUSA HUT-
paT-uoHoB B dpykTax u oowiax. Obyyarowmmmca nposogmnace npobonoarotoeka, aHa-
N3 NO NPeasIoKEHHON MeToANKE COOTBETCTBYIOLLMX OOBEKTOB U 3aHECEHME Pe3yNbTaToB
B nabopaTopHbIn XxypHan. O6obuieHne pe3ynbTatoB Takoro aKCnepMMeHTanbHOro 3aga-
HUA NPOUCXOANT, Kak NpaBuno, B opmMe OUCKYCCUN UNK auarnora, nNo pesyrbTaTtaM KOTo-
pOro y4eHuKamu;

— peanusaumsa oby4varomMmmncsa nccrnegoBaTenbCkon paboTbl MO U3YYEHUIO KOHKPET-
HOro obbekTa C MOMOLLbI0, BbIOPaAHHbIX UMW B COTBOPYECTBE C y4uTenem, Metogamu u
mMeToavkamu. B kayecTBe npuMmepa MOXHO NPeasioxXuUTb BblaeneHne 1 uccregosaHue no-
BeAEHNS NPUPOAHBIX MHOMKATOpax B pacTBOpax pasfnnM4yHOM KUCNOTHOCTUN; CUHTE3 OpraHu-
YeCKNX U HeopraHMYeCcKnx BeLLecTB; KONIMYECTBEHHOE N Ka4YeCTBEHHOe onpeaeneHne pas-
NNYHBIX KOMMNOHEHTOB B NPUPOAHbIX 0ObEKTAX;

— B JaHHOM cnyyae oby4arowmncsa cam cdopmupyet npobnemy, BbldbMpaeT uenun u
nyTn NpoBeAeHus uccnefoBaHuda. Ponb yuutens 3aknoyaeTcs B KOMNETEHTHOM Hanpas-
NEHUN N KOHCYNbTMPOBaHUK oby4arolierocsi. YYeHuK Co BCeX CTOPOH aHanuanpyeT BO3-
MOXHbIN 0OBEKT UCCnefoBaHUsA, paccMaTpmBas BO3MOXHbIE METOAbI, NPOBOANT BO3MOX-
HbI 3KCMEepMMEHT 1 obpabaTbiBaeT MonydYeHHble pes3ynbTaTbl UCCNeaoBaHus, Npeao-
CTaBnsAs KOHKPETHbIW pe3ynbTaT Ha obcyxaeHue, 3awmiaeT COBCTBEHHYO NO3ULMIO, py-
KOBOACTBYSICb MOMYYEHHbIMU 3HAHUAMWN N HaBbIKaMMU.

B cBoen npaktuke Hamu ObiNn  peanun3oBaHbl cregylowmne Tembl NPakTUKO-
nccnenoBaTtenbckmx pabor:

— aHanu3 BoApbl N3 pasnnyHbIX NCTOYHUKOB;

— NPUPOAHbIE NHANKATOPSI;

— uccnegoBaHune (PpyKTOB U OBOLLEN HA NPUCYTCTBME HUTPATOB;

— Y710 Mbl eanm? lMNuwesble fobaBKu;

— KUCnoTbl B NpUpOAbI;

— [eTepreHTbl B HALUEW XXN3HW;

— 3KONOrMyecKnin MOHUTOPUHI BOAONPOBOAHOM BoAbl CapaTtoBckon obnacTu;

— BoOnwe6bHbIe KpucTansbl;

— HaHOXerneso u T.4.

HaHHble paboTbl 6bInNM NpeacTaBneHbl HAa KOHEPEeHUMAX PasfIMYHOro YpPOBHS 1 NO-
Ay4nnu aunnombl B pasnmyHbIX HOMUHALMAX.

[omkHoe BHUMaHNE XMMUYECKOMY 3KCMEPUMEHTY Ha ypoKaxX U BO BHEYPOYHOW aes-
TENbHOCTN NO3BOMSAET: CTUMYNMPOBaTb MHTEpeC obydyalowmxcsa K npeameTy, YBenuMunTb
MOTMBaLMIO, YCNELIHOCTb B OCBOEHMM Haykn; oTpaboTaTb HaBbIKM M CNOCoObI 6e3onacHom
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paboTbl ¢ peaktmBamn n obopygoBaHneM. CUcCTeMaTU4eCcKoe MCMosfib30BaHME 3KCrepu-
MeHTanbHOM paboThl HA Pa3NMYHbLIX 3Tanax ypoka M BO BHEYPOYHOW OEATENbHOCTU NOo3-
BONSIET YYUTENIO NPUBUTL OBy4YaroLLMMCS NOTPEBGHOCTb B MONyYEHUU U ycnelwlHon obpa-
60TkM pe3ynbTaToB UCCNeaoBaHMs!, NoKa3aTb YHUKANbHOCTb M B3aMMOCBSA3b MPOLIECCOB U
sIBNEeHU B npupoae, bbiTy, Tene 4Yenoseka; caenatb ynop Ha 3gopoBbecGeperatowme u
aKonornyeckne npobrnembl; NOBbICUTb UHTENNEKTYanbHbIA YPOBEHb YYEHMKOB, YKPEnuTb
no3numo NMMYHOCTU B coumyme. MpoBeaeHne akcnepMMeHTanbHbIx paboT TpebyeT oT npe-
nogasaTens OBNaAeHUs COOTBETCTBYHOLLEN METOAMKOW NpoBeAEeHMS Takoro poda pabor,
MOAroTOBKAa, MHCTPYKTMPOBaHMe, AnddepeHUMpoBaHHas NOMOLLb NPy NpoBeaeHUn 1 06-
CY)XOEHUM pe3ynbTaToB LenecoobpasHbix OnbITOB U paboT. Tonbko aTtMocdepa COTBOpP-
4yecTBa WM COTPYAHUYECTBA YYEHMKA WU yyuTensi NO3BONUT caenatb SKCNepUMeEHT addek-
TUBHBIM MHCTPYMEHTOB B 00y4YeHUN, BOCNUTaHUW, BCECTOPOHHEM Pa3BUTUM FIMYHOCTW.
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