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PexoMeHIaluM 110 MCIIOJB30BAHUIO CTAHIAPTHOI0 KOMILIEKTA 000pPy/10BaHUA
IenTpa «Touka pocTa» Npu peaau3aluy NPOrpaMM eCTECTBEHHOHAYYHOU U
TEXHOJIOTrH4eCKOi HalpaBJIeHHOCTel

[lepeuens cTaHIapTHOrO KOMIUIEKTa 000pyaoBaHus it ocHalieHus Llentpos «Touka pocta»
cOpPMHUPOBAH C YIETOM psijia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIIUT TPEEeMCTBEHHOCTH CHCTEM 000opynoBaHus. O00pynoBaHHE ISl TIPOBEICHHS
YUEHUYECKUX MTPAKTUUECKUX pa0OT SIBIJISIETCSA OOLIMM /711 YPOBHEW OCHOBHOT'O OOIIEro U
cpenHero oOmiero oopazoBanus. B cucreme HarfsAHbIX CPEICTB OOYUYEHUS U
JEMOHCTPAIIMOHHOTO 000PYI0BaHUSI HIMEIOTCSI 0a30BbI€ AJIIEMEHTHI, OOIIUE 111 OCHOBHOTO
obmero u cpeanero ooduero oopazosanus. [{udposas mabopatopus u o0opyaoBaHue oOIIEero
Ha3HAYEHUS TT03BOJIAIOT O0ECTIEYNBATD ACATEIHHOCTh O0YJaIONINXCS KaK B OCHOBHOM, TaK U B
CTapuieil 1IKoJje, a B COBOKYITHOCTH ¢ IM(PPOBBIMU JabopaTopusMu No pusuke, OMoJIoTuu u
XAMUH - TPAKTUIECKYIO ICATEIILHOCTh B paMKaX U3YUeHHsI €CTECTBEHHOHAYYHBIX MTPEIMETOB B
10-11 xmaccax Ha yriryOJICHHOM YPOBHE.

[TpuHnUm coyeTanus KIAaCCUIECKUX U COBPEMEHHBIX CPEICTB U3MEPEHHI B CIIOCOO0B
OKCIICPUMCHTAJIBHOTO UCCICIOBAHUA saBJIeHUN. B cocTas O60py,HOBaHI/I$I BXOIAT KIIACCUYCCKUEC
CpeacTBa U3MepeHUsl (HapuMep: AMHAMOMETPBI, CTPEIOUHbIE aMIIEPMETP U BOJIBTMETP) U
nudposeie TprbOps! (Hapumep: MUGPOBHIE BECH, CEKyHIOMep) U AaTdyuku. CoOI0IeHUE ITOTO
MIPUHIIAIIA UMEET 0CO00€ 3HaYEHHUE I YPOBHS OCHOBHOTO 00IIIET0 00pa30oBaHuUs, MOCKOIbKY
311ECh MMPOUCXOIUT 3HAKOMCTBO CO CIIOCO0aMU M3MEPEHUsT GU3NIESCKUX BEITHMUUH, (hopMupyercs
MMOHUMaHUE MTPUHITUTIOB ACHCTBUS aHAIOTOBBIX H3MEPHUTEIBHBIX IPUOOPOB M 00ECTIeUnBaCTCS
Mepexo/] K UCIOIb30BaHUIO HHCTPYMEHTOB ITU(PPOBOIL TabopaTopu.

[TpuHIUMIT TPUOPUTETA YUEHUYECKOTO SKCIIEPUMEHTA ISl peainu3alii CUCTEMHO -
JEeSTETFHOCTHOTO TOIX01a. Peanu3anusi CHCTEMHO - ACSITEIIBHOCTHOTO MOAX0a B 00ydeHUHN
€CTECTBEHHOHAYYHBIM IpeAMETaM 0a3upyeTcs B MEPBYIO 0YEPElh HA BOBICUCHUH O0YJaIOITUXCS
B MPAKTHUYECKYIO IEATEILHOCTD 10 IPOBEICHUIO HAOIIOICHNH 1 ONBITOB. [l0ATOMY 3HaUnTEIBHAS
4acTh HAOJIFOJICHUH | OTIBITOB, KOTOPBIC B TPAIUITMOHHOW METOAMKE MPEJIaraiich Kak
JI€MOHCTpAIIOHHBIE, IEPEHECEHBI B pa3psil ydeHHUYecKux padot. CieayeT OTMETUTh, 4TO B
HacTosIIee BpeMs u3ydeHue Gu3nKu, XMMuu U OUOJIOTUH B OCHOBHOM 1IKOJIe U HAa 0a30BOM
YPOBHE CTapUIEH IIKOJIbI OPUEHTUPYETCS Ha OCBOEHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH,
KOTOpoe UJIET Yepe3 pa3BUTHE CIIOCOOHOCTEHN yJalluxcsi aHaJTM3UPOBATh Pa3HOOOPaA3HYIO
€CTECTBEHHOHAYYHYI0 MH(POPMAIUIO M UCIIOJIb30BATh MMOJIyUYE€HHBIE 3HAHUS 17151 OObSICHEHUS
SIBIICHU U MPOIIECCOB OKPYKAIOIIET0 MUPA; MOHUMATh 0COOEHHOCTH UCTIONB30BaHUS METOIOB
€CTECTBO3HAHUS JUIS MTOJYYEHUsI HAYUYHBIX JaHHBIX; IPOSBIIATh CAMOCTOSATEIIBHOCTD CYKIECHUN U
MMOHUMATh POJIb HAYKU U TEXHOJIOTHUECKUX MHHOBAIIMH B Pa3BUTHH OOIECTBA; OCO3HABATH
Ba)>XHOCTb HayYHBIX UCCIJIEIOBAHUN U UX CBA3b C HAILIMM MAaTepUAIbHBIM OKPYKEHUEM U
COCTOSIHMEM OKpYykarouieil cpenbl. OpreHTalus Ha €CTECTBEHHOHAYYHYIO ITPAMOTHOCTh
MIPEIIoIaraeT akIeHT Ha METOO0JIOTHIO HAYKH U HAPSIMYIO CBSI3aHO KaK C OOIIUM YHCIIOM
YYEHUYECKHUX OIBITOB B KypCax €CTECTBEHHBIX HAyK, TaK U HAIIPABJIICHHOCTBIO UX HA
(hopMHUpOBaHHE CAMOCTOSATEIHHOCTH ICHCTBUH MPU MPOBEACHUH HAOIIOICHUH, U3MEPEHUN U
HUCCIICIOBAHMH.



Vcnonp30BaHue CPeICTB HATIIHOCTH U y4eOHOT0 000pyA0BaHUs B y4eOHOM Ipoliecce
HaIpaBJICHO HA BBIOJHEHHS CIEAYIOMUX (QyHKIHMI: oOecreunBaoT 601ee MOIHYI0 U TOUYHYIO
uHpopManuo 00 U3y4aeMoM SIBICHUH WIH 00BEKTE U TEM CAMBIM CIIOCOOCTBYIOT TOBBIIICHUIO
KadecTBa 00y4eHHUs; TOMOTAIOT B MAKCUMaJIbHOIM Mepe Pa3BUTh MO3HABATEIbHBIC HHTEPECHI
y4aInuxcs; MOBBIIIAIOT YPOBEHB HATJISIIHOCTH U JOCTYITHOCTH OOy4YEHHS; YBETUUUBAIOT 00BEM
CaMOCTOSITEIIbHOW PabOTHI yyaluxcsi Ha YpOKE M BHEYPOUHOU JAEATEIBHOCTH; CO3JAI0T YCIOBHS
IUTsL OpraHU3aIuK MIPAKTUKO-OPHEHTUPOBAHHOM MPOEKTHON M UCCIIEA0BATEIILCKON eI TEILHOCTH,
Jal0T BO3MOKHOCTb JOCTYITHEE U IIy0)ke PacKpBITh CO/IepkKaHue yueOHOro MaTepuaia,
CIOCOOCTBYIOT (POPMHUPOBAHUIO y YIAITUXCS TIOJOKHUTEITHHBIX MOTHBOB OOYUCHHS.

Baxmweiinieii yacteio ocHamenus Llentpa «Touka pocray siBisiercs mudpoast madbopaTopus,
MePeYeHb JATYMKOB KOTOPOH MMO3BOJISIET HCIIOJIB30BATh ATY J1a00PAaTOPHUIO TPH H3YYEHUH (PH3HUKH,
XUMHH U OHoJioruu. BeeaeHne B MIKOJIBHBIN SKCIIEPUMEHT HU(POBBIX JaTUUKOB JUISI pETUCTPALIUU
Pa3IMYHbIX BETUYHUH U BO3MOKHOCTH HCIOJIb30BaTh KOMIBIOTED (CMapTHOH WU IIAHIIET) AJIs
pacyeToB ¥ 0POpMIICHUS PE3YIBTATOB OMBITOB, MO3BOJISET MEPEHUTH HA HOBBIM KaueCTBEHHBIN
YPOBEHB ITPOBEICHUS U3MEPEHUH, YIIPOCTUB IIPOLIECC U3MEPEHUM U IIOBBICUB UX TOYHOCTD.
[TosiBneHue nudpoBbIX TEXHOJIOT U B 1TAOOPAaTOPHBIX paboTaxX MOBBILIIAET UX AKTYAJIbHOCTh U
IIPUBJIEKATEIIBHOCTh B CO3HAHUH COBPEMEHHOTO HIKOJIbHUKA, YCHJIMBAET HATJIAIHOCTh KaK B XOJ€
OTIBITOB, TaK U IIpU 00pabOTKe PEe3yIbTATOB C UCMOIB30BAHUEM IPOTPAMMHBIX cpencTB. Jliis
AKCIEPUMEHTOB MO0 OMOJIOTUN M XUMUH 3TO SIBIISIETCS 3HAYUMBIM [IEPEX0JIOM OT KaUeCTBEHHBIX
HaOJI0/ICHUH 1 ONBITOB K KOJIMYECTBEHHBIM dKcnepuMeHnTaM. Vcnonb3oBanne nudpoBoit
1ab0opaTopuH CYIIECTBEHHO U3MEHSIET MOAXO0/Ibl K TPOBEICHUIO U IEMOHCTPALIMOHHBIX, U
YYEHUUYECKUX OIBITOB:

Hcnonw3oBanne mu(ppoBhIX JaATYMKOB B KAYECTBE H3MEPUTEIBHBIX HHCTPYMEHTOB U3MEHSIET
MOJIXOBI K IIPOBEICHUIO MPSIMBIX U3MEPEHUH (pr3ndecKnx Bequ4rH. TpauinOHHO B KAYECTBE
CpPEACTB U3MEPEHUS MCIIOJIb30BAINCH MPOCTEHININE HHCTPYMEHTHI (phIYakKHBIC BECH U PA3HOBECHI,
MEH3ypKa, THHAMOMETP, TEPMOMETP) U CTPEIOYHBIE MPUOOPHI (aMIIEPMETP U BOJBTMETP).

Hcnons3oBanne I_II/I(bPOBBIX JaTYHUKOB ITO3BOJISICT HA COBECPUICHHO APYIrOM Ka4€CTBECHHOM YPOBHE
IIPOU3BOAUTH UBMEPCHUA BPEMCHHU, paCCTOAHNA, MMETHh BO3MOXXHOCTE PETUCTPHUPOBATE U
Ha6J'IIOI[aTB HU3MEHCHUC BO BPEMCHU TaKHWX BECJIMYWH KaK TEMIIEpaTypa, SJICKTPHYCCKOC
HaIIpsAKCHHUEC, CHJIAa TOKa U T. 1.

OTH BO3MOKHOCTH TO3BOJISIOT, HAIPUMED, HAa YpOKax (DM3UKU C BBICOKOW TOYHOCTHIO U3MEPHUTH
MTHOBEHHYIO CKOPOCTbH T€Jla, IBIXKYIIET0Cs HEPaBHOMEPHO, Ha0II01aTh B JUHAMUKE MPOIIECC
AJIEKTPOMArHUTHOW MHIYKIIMH, BOSHUKHOBEHHE U U3MEHEHHE WHIYKIIMOHHOTO TOKa, UCCIIE0BATh
M3MEHEHHE TeMIIEPaTyphl C TEUEHUEM BPEMEHHU B MIPOLIECCE YCTAHOBIICHUS TEIJIOBOTO PAaBHOBECHS
" T.1.

Ha YpOKax OMOJIOTUH MOSIBJISECTCS BO3MOXKHOCTh IMOJIYUYUTh KOJIUYCCTBCHHBIC JaHHBIC ITPU
MPOBCACHUH OIIBITOB, HAITPUMEP: TP ONPCACIICHUN (l)aKTOpOB, BJIMAIOIIUX HA CKOPOCTH IMPOILECCa
(I)OTOCI/IHTC38., IIpU U3YYCHHUU INbIXaHUA KOpHCfI " JIMCTBEB, ITPU UCCIICAOBAHU N YCJIOBI/Iﬁ
InpopacTtaHusa CEMAH U T. N.

Ha ypokax XxMMHHU Ha KOJIMYECTBEHHBIH YPOBEHb MEPEXOAT MPAKTUYECKHE PAOOTHI 110 U3YUYEHUIO
Iporecca 3JIEKTPOJIN3a, UCCIEA0BAHNE IK30TEPMUUYECKUX U SHAOTEPMUUECKUX PEAKIUH,
TEMIOBOTO 3(ppekTa ropeHus TormBa 1 T. [I.

C ucnonp30BaHHEM TPAAULIUOHHBIX «aHAJIOTOBBIX» CPCACTB HOI[O6HBIC HU3MCPCHUS BBITIOJIHUTH
HCBO3MOKHO. O,[[HaKO, Ipu Mnepexo€ Ha LII/I(prBYIO JIa60paTopmo B TCMAaTHYCCKOM



TUTAHUPOBAHUH HEOO0XOAMMO MIPEIYCMOTPETh AOTIOIHUTENBHOE BpeMs Ui 00ydeHus: paboTe ¢
JTaTYMKaMHM, BKII04ast COOPKY SKCIIEPUMEHTAIBHOM YCTAaHOBKH C JaTYMKAMU, CHATHE TIOKA3aHUH ¢
JKpaHa KOMIIbIOTEPA, ONPEACICHUE ITOIPEIIHOCTEN U3MEPEHHUM.

Jnist paboThl ¢ IU(POBBIMU JATYHMKAMH UCTIONB3YETCS CIEIHaIbHOE IMPOrpaMMHOe o0ecrieueHue,
yCTaHOBJICHHOE Ha KOMIIbIoTep. 1l KOMMYHUKAIIMU U (PPOBBIX JaTYNKOB, 3aIIMCH U XPAHEHUS
nH(pOpMaINY, TTOIYYCHHOH C X MOMOIIBIO0, II(poBast 1a00paTOpHs UCTIONB3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTAaHOBJIEHHBIM ITPOrPAMMHBIM 00€CIIEUEHUEM.

Hcnonb30BaHne KOMIBIOTEPHON (POPMBI PETUCTPALIMU [TOJYYEHHBIX 3HAUEHUN U TIOCTPOEHUS
rpadMKOB U3MEHSET MOIX0 bl K 0(POPMIICHHIO Ta00PATOPHBIX U MPAKTUYECKUX paboT
00yJarOIUMUCS.

I[aHHBIe, IMOJIYYCHHBIC TP TOMOIITH HI/I(i)pOBI)IX AaTYUKOB, BHOCATCA B DJICKTPOHHBIC Ta6J'II/IHI>I,
4TO MO3BOJISICT CTPOUTH Fpa(l)I/IKI/I 3aBHUCHUMOCTEN HCCICAYCMBIX BCJIMYUH Ha SKpPAaHC KOMIIBIOTEPA.
Ha ocHoBannu >tux Fpa(bI/IKOB ACJIAaTh BBIBOJBI O XapaKTEPEC 3aBUCUMOCTH BCJIMYUH OT BpEMCHU
WU Apyrux napameTpoB. Ha yrioybneHHOM ypoBHE 11esecoo0pa3zHo o0ydaTh MPOBOAUTH
anmnpOKCUMAIMIO BEIOPAaHHBIX TOYEK UTOTOBOM rpaduueckoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH ITO3BOJISIOT aBTOMAaTU3UPOBATh PYTUHHBIE MTPOIICAYPHI 3aIIOTHEHUS
TaOIHII, BBITIOJHEHHUE OJTHOTUITHBIX PacdyeToB, mocTpoenus rpadukos. Lludposas porokamepa
mo3BoJisieT chororpadupoBaTh COOPAHHYIO IKCIIEPUMEHTAIBHYIO YCTAHOBKY M IPUKPETTUTH
(dhoTorpaduro B AEKTPOHHBIN 0TYeT. TakuM 00pa3oM, OCYIIECTBISETCS Mepexo1 K 0POPMIICHHIO
AJIEKTPOHHOTO OTYETA O MPOJECTaHHOM KCIIEPUMEHTE, TPOEKTHOM UITM MCCIIEI0BATENbCKON
pabore.

B03MOXHOCTh UCTIOJIL30BAHUS BUICOHAOIIOICHHS 32 TIPOIIECCOM BBITIOTHEHHS MMPAKTHICCKIX
paboT 00yUaAIONTUMHUCS U3MEHSET IOIX0/IbI K OIICHUBAHUIO PadoT.

DNEKTPOHHBIN OTYET O MPOJICTAHHON MPAKTHIECKON pabOTEe MOKET COTIPOBOKAATHCS
MpHUKperieHHOH (poTorpadueit, kKoTopas Mo3BOISET OLEHUBATH MPABUILHOCTH COOPAHHOM
AKCIEPUMEHTAJIbHONM YCTAaHOBKH, 0OJIEE MOIHO ONPENEsITh MOJHOTY U MPABHIBHOCTh
MIPOJICIIAHHOTO MCCIEA0BaHUA, aHAIM3UPOBATh IOCTOBEPHOCTD MPEICTABICHHBIX
AKCIEPUMEHTAJIbHBIX NaHHBIX. [Ipy 0THOBPEMEHHOM BBINIOJIHEHUU PAa3HBIMU IPYyIIIaMU
oOyuaronuxcs pa3HbIX UCCIIEOBATENBCKUX PaboT 11eJ1eco000pa3HO UCIOJIL30BaTh BUACO3AINChH
BCEro x0J1a paboT. B 3TOM cityuae o1leHUBAaThCSI MOTYT HE TOJIBKO MPEIMETHBIE PE3YIbTaThI,
CBSI3aHHBIE C MPOBEIEHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHUKATHUBHBIC U
perylaTUBHbBIC ACHCTBUS: IIJIAHUPOBAHUE PabOTHI, OTCICKMBAHKE X0Aa PabOThI, KOPPEKLIKS TIaHa
paboThl, KOMMYHHUKAILIUSI B COBMECTHOM JNESTENbHOCTH, HATUYHUE (MM OTCYTCTBUE) KOH(PIUKTOB U
CHOCOOBI UX PELICHUSI.

Hcnons3oBaHue I_[I/I(i)pOBBIX na60paT0pH171 CYHIECCTBCHHO pACIIUPACT CIICKTP BO3MOKHBIX OIILITOB
n HCCHCHOB&HHﬁ, 0COOEHHO ATO KacaeTcs N3Y4YCHU A OMOJIOTUN U XUMHH.

PacmnpeHI/Ie CIICKTpa BO3MOYKHOCTEH MOKHO IMPOUJIIIFOCTPUPOBATH Ha IMIPUMEPE U3YUCHUA
SHCKTpOMaFHHTHOﬁ HHAYKIUU B KYpCC (I)I/ISI/IKI/I. HpI/I HCIOJIb30BAHHUU CTPCIIOYHOTO aMIICpMETpPa
TPAAUIIUOHHO Ha6JHOI[aIOT JINIIb q)aKT BO3HHKHOBCHHA MHAYKIIMOHHOT'O TOKAa B IIPOBOJHUKE U
HU3MCHCHUC €TO HAITPABJICHUS ITPU UBMCHCHHUU CKOPOCTHU BHCCCHUSA MAarnuTa Ujin €ro noJgapHOCTH.
Hcnons3oBanue I_II/I(I)pOBOI‘O JaTYrKa MMO3BOJIACT IMOJIYUYUTh OCHUIIOTpAMMY 3I[C HWHAYKIHUHU,
BO3HHUKAIONIEH B KaTyIIKEe, IIpU MpOoJICTEC U€PE3 HCC MAlrHnUTa. DTO MO3BOJISAET CpaBHHUBATb
3HAYCHUA MaKCHUMaAJIbHBIX SI[C IIpU MTPOJICTC YCPEC3 KATYIIKY MAariura ¢ pasibIMH CKOPOCTAMHU U C



Pa3HOi MOJSAPHOCTHIO, AHAJTU3UPOBATh BU/ MOJIYYEHHON 3aBUCHUMOCTH, KOHCTPYHPOBAaTh
9KCIEPUMEHTAJIbHBIE 33J1a41 110 U3YUEHUIO 3JIEKTPOMArHUTHON UHIYKIUH.

[udposas mabopaTopus MO3BOISET OPraHU30BATh MPOCKTHYIO U Y4€OHO HCCIIEI0BATEIBCKYIO
JeSITeTbHOCTH ITKOJIBHAKOB KaK B paMKaX ypOKOB, TaK U BO BHEYPOUHOU JesiTenbHOCTH. Hanmmuue
pa3zHo00pa3HBIX MU(PPOBBIX JATIHNKOB JaET BO3MOKHOCTH IMPOBOIUTH CAMBIE pa3HOOOpa3HbIC
WCCIIeIOBAHUS, OMUPAsICh Ha MHTEPEChl 0Oyuaromuxcs. B kauecTBe mpuMepa MOKHO TPUBECTH
MCCJICIOBAHUS 3KOJIOTUICCKONM HATIPABIIEHHOCTH TIO BBISBICHUIO ()aKTOPOB 3arps3HCHHUS
OKPYKAOIIEH CPe/Ibl, N3YICHUIO KOJIOTHIECKOTO COCTOSHUS TIOMEIICHHH [ITKOJIBI, TIOYBHI,
BO3/lyXa B HACEJICHHOM ITyHKTE | T.1. VccriemoBaTenbckue paboThl ¢ HCIIOIb30BaHNEM IU(POBBIX
JATYUKOB IiesiecooOpa3Ho npemaiarare ydamumes 10,11 kraccoB B paMkax 00s3aTeNIbHOM JISI HUX
MIPOCKTHOM JIeATEIHbHOCTH. BBIMOTHEHNE TaKUX MPOEKTOB SBIISETCS OCHOBAHUEM JUTSI OLICHKH HE
TOJIBKO YPOBHS CHOPMUPOBAHHOCTH MPEAMETHBIX PE3yIbTaTOB, HO HTOTOBOM OTICHKU
JOCTHIKEHHSI METAIPEAMETHBIX PE3yIbTaTOB 00YUCHUS: KOMMYHHKATHBHBIX (KOTOpPHIE
OIICHUBAIOTCSI KaK B TIPOIECCE MPOBEICHUS PA0OTHI, TaK U B MPOIECCE 3AIIUTHI MPOCKTA UITU
WCCIICIOBAHUS ) U PETYISATUBHBIX (KOTOPBIE OIIEHUBAIOTCS B MPOIIECCE BHITOJTHCHUS MTPOCKTA).

OcHaruenue Ass n3ydeHus (U3NKU NPeJICTaBICHO B BUAE 000pYI0BaHUs Ul JEMOHCTPAIMOHHBIX
OTIBITOB U 000PYIOBaHUs i 1a00PATOPHBIX PA0OT U YUEHHUUECKUX OTBITOB, BKIIOYasi OOIIYIO
JUTsI €CTECTBEHHOHAYYHOTO ITHMKIIa U (PpoBYIO 1abopaTopuro, a Takke MUPPOBYIO JTaO0OPATOPHUIO
1o gu3uke (Kak JOTOTHUTEIbHBIN AIEMEHT JUIsl YIIIyOJI€HHOTO U3ydeHUs] PU3UKHU).

JlemoHCTparmoHHOe 000pyA0BaHNE 00€CTIeYnBaEeT BO3MOYKHOCTh HAOMIOICHUST OOJIBIITHHCTBA
HN3y4aCMBIX ﬂBHeHHﬁ, mponecCoOB U 3aKOHOB. 39TO BO3MOIKHO IIpr ONITUMAJIIBHOM COUCTAaHHUN
aHAJIOTOBBIX U IU(PPOBBIX CPEACTB HAOIIOACHUSI, aHAIN3a U3MepUTEIbHON nHpopmanuu. Taxk,
Hampumep, 11 Kypca GU3MKU OCHOBHOM IIKOJIbI €CTh BO3MOYKHOCTh JIEMOHCTPALIUU
KJIACCUUYECKUX JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB: MajJieHue Tel B Tpyoke HrioToHa,
JeMOHCTpalus IeicTBUs aTMOc(hepHOro naBieHus, 3akoHa [lackans, usmeHenus oobemMa Tel npu
HarpeBaHuu (OXJIaXACHUHN ), TPUTSHKEHHS MOJIeKyn u T.4. Habop 1o anekrpocratuke naer
BO3MOYHOCTh JEMOHCTPALIMU AIEKTPU3ALUU Tell, 3aKOHA COXPAaHEHUS 3aps/ia, TUHUN
HaAMPSKEHHOCTH AJIEKTPUYECKOTO OIS U T.JI. M MOXKET MCIIOJIb30BaThCs Kak 8 Kilacce Mpu
W3YYE€HUHU JIEKTPOMATHUTHBIX SIBJICHUH, Tak U B 10 Ki1acce IpyU U3YYEHUHU JIEKTPOCTATUKH.

[Tpu mpoBeeHNYU IEMOHCTPAIIOHHBIX OTIBITOB JOJKHBI COOIIOATHCS TPEOOBAHUS K UX
HATJISTHOCTH (SICHAs! ¥ IOHSTHAS TIOCTAHOBKA OMBITA), BUAMMOCTH JIJISl BCEX Y4YaIIUXcs Kiiacca
(TIpy HATMYUK MEJIKKX JICTAJICH MCIOB3YeTCs MX YBEIMUECHHOE N300paXKEHHUE TIPU TIOMOIITH
BeOKaMephbl), SMOIIMOHATILHOCTH U, TI0 BO3MOKHOCTH, 3aHUMATEIILHOCTH (J€MOHCTPAIIMOHHBIH
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC yUAIUXCsl, CO3/IaBaTh MOTHUBAIUIO K H3YYCHUIO TIPEMETa) U
yOeauTensHOCTH (MOKa3bIBaTh TOT 3(PPEKT, Ha JEMOHCTPALIMIO KOTOPOTO OH OBLIT HAIpPaBJICH).

O,Z[HaKO peaimm3anus ACATCIIbHOCTHOI'O IOJAX0/1a B O6y‘IeHI/II/I (1)H3I/IKC MEPCHOCUT AKIICHT C
ACMOHCTPAIIMOHHOTO SKCIICPUMCHTA HA yquHQCCKHﬁ. HaanMep, IO MCXaHUKE NUCCIICIOBAHUC
KHHEMATHYCCKHUX 3aKOHOMepHOCTCﬁ, 3aKOHOB JWMHAMUKH, KoJIeOaTeIbHBIX JBH>KEHUM MEPECHCCCHO
B y“IeHI/I‘-IeCKI/II\/’I SKCIIEPUMCHT C COOTBETCTBYIOIIIUM Ha60pOM O60py,HOBaHI/I$I. HpI/I N3Y4YCHHUU
QJICKTPOAUHAMUKN na60paT0pHoe O60py,I[OBaHI/Ie MMO3BOJIACT UCCIICAOBATH HC TOJIBKO 3aKOHBI
MMOCTOSIHHOT'O TOKAa, HO € UCII0JIb30BAHNEM KOMIIBIOTECPHOTO OCI_[I/IJ'IJ'IOFpa(ba IIO3BOJISACT
HpOHa6J'IIO,Z[aTL H UCCJICAOBATD JJICKTPUYCCKUEC LICIIU IICPECMCHHOTO TOKaA, 0JIOK JAHUOJ0B IIO3BOJISACT
HCCICA0BATH BOJIbTAMIICPHLBIC XaPAKTCPUCTUKU AUOJA. HpI/I HU3YUYCHHUU OIITUKU J'Ia60paT0pHOC
O60py,Z[OBaHI/IC MO3BOJICT U3YYUTDh 3aKOHBI TeOMeTqueCKOﬁ OIITUKH (HpeJIOMJICHI/IC CBCTa B
MOJYIUIUHAPC U IMOJTYUCHUC I/I306pa)KCHI/I$I B J'II/IHSaX) )51 HpOHa6J'IIOJIaTL OCHOBHBIC ABJICHUA



BOJIHOBOW ONTHKH (MHTEphEpEHIHS U TOJSIPU3AIH), HCCIe0BaTh AU(PaKIHIO CBEeTa
(mudpakunoHHAs peuieTKa).

B cooTBeTcTBUU C TpeIMETHBIMU pe3yJibTaTaMu 00y4deHus (puznke o0opya0BaHuE IS
YYCHMYECKHUX OTIBITOB 00ECTIEYMBAET IPOBEACHUE CIEAYIOUINX TUIIOB pabOT, CrpyNITHMPOBAHHBIX
10 BUJAM JICITEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON MPUHAICHKHOCTH:

1. [TpoBepeHue MpsIMBIX U3MEPEHUH (PU3MUECKIX BEIMYHMH (M3MEpEeHHE Macchl, 00beMa
KUJKOCTH, TEMIIEPATYPbI )KMJIKOCTH, CUJIbl, CUJIbI TOKA, HAIPSYKEHUS) C UCIOJIb30BaHUEM
aHAJIOTOBbIX U IU(PPOBBIX TPHUOOPOB.

2. [IpoBepka 3a1aHHBIX TPEIOIOKEHUH (IPSIMbIE U3MEPEHUs (PU3UUECKUX BEIUYNH U CPABHEHUE
3aJIaHHBIX COOTHOLIEHUM Mexay HuMH). HanpumMep: npoBepka yciioBuii I1aBaHusl T€1, YCIOBUI
paBHOBeCHS pblyara 1 0JIOKOB, 3aKOHOMEPHOCTEN MOCIIEI0BATENILHOIO U MApaJUIEIbHOTO
COECIMHEHMS IIPOBOJHUKOB U T. II.

3. Pacuer 1o nosjy4eHHbIM pe3ysbTaTaM MpsIMbIX U3MEPEHHUH 3aBUCUMOTO OT HUX MapameTpa (B
OCHOBHOII 111K0JIe) M KocBeHHbIe u3Mepenus (B 10-11 knaccax). Hanpumep: yckopeHue tena npu
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOHOTO MaACHHUs, )KECTKOCTh IPYKUHBI,

K02 PUITMEHT TPEHUS CKOIBKECHHS, MEXaHWYeCKasi paboTa U MOIITHOCTH U T. I.

4. HaGnronenue SBJICHUIN U IOCTaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) IO 0OHAPYKEHUIO
(hakTOpOB, BIUSIONIMX Ha MPOTEKaHHE JaHHBIX sABJIeHUN. Hanpumep: npsmonuHeiiHoe
pacrpocTpaHeHHe CBETa, AUCIEPCUs CBETA; U3y4eHHE CBOWCTB M300pakeHNUs B INIOCKOM 3€pKaje
UT.IL

5. UccnenoBanue 3aBUCUMOCTH OJTHOW (PM3NUYECKON BETMYUHBI OT APYroO¥ € MPEICTaBICHUEM
pe3ynbpTaToOB B BUJIE Tpaduika U pacuera HCKOMOTO rmapamerpa. Hampumep: 3aBUCUMOCTH TTyTH
PaBHOMEPHO JIBIDKYIIETOCS TeJla OT BPEMEHH JIBIDKECHUS TEJIa; CUIIBI TPECHUS CKOJIBKCHUS OT CHUJIBI
HOPMAaJIBHOTO JIaBJICHUS, KaueCcTBa 00PabOTKH MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHJIbI TPEHUS
OT IO/ COTPUKOCHOBEHUS TEJ; CHJIBI YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI; BHITAJTKUBAIOIEH
CWJIBI OT 00BEMA MOTPYKEHHOW YaCTH TeJla U OT IJIOTHOCTHU KHUIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TUIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO | T.]I.

JIabopaTtopHoe 000pyI0BaHHE 00ECIIEYMBACT CAMOCTOSTEIIbHBIA YYCHUYECKUN IKCIIEPHUMEHT,
KOTOPBIH MOXKET MMETh Pa3iIuHbIe (POPMBI: (PPOHTAIBHBIN SKCIIEPUMEHT ((PPOHTATBHBIC OIBITHI U
nabopatopHbie paboThl), pa0OTHI MPAKTUKYMa, y4eOHOUCCIIEI0BATENbCKIUE PAOOTHI U MPOEKTHI
AKCTIIEPUMEHTAIIBHOTO XapakTepa. [Ipu 3ToM HOPMAaTHBHO-00sI3aTEILHBIM BHE 3aBUCUMOCTH OT
ypoBHs u3ydeHus pu3uku (0a30BbIi WU yriayOneHHbINH) 1 00pa30BaTEIbHON MPOTrpaMMBbl
(OCHOBHAs WJTM CPEJIHSS IIIKOJIA) SBJICTCS (PPOHTAIBHBIN YKCIIEpUMEHT. IMEHHO MOCpEICTBOM
(GPOHTAITLHOTO AKCIIEPUMEHTA TOCTUTAIOTCS TPEJAMETHBIC PE3YIbTaThl SKCIIEPUMEHTATHLHOTO
XapakTepa, a yJalluMHCS OCBaUBAIOTCS CIIOCOOBI IEUCTBUN, COOTBETCTBYIONINE YKa3aHHBIM BHIIIIE
MATH THIaM paboT. JJabopaTopHbIil MPaKTUKYM IIeIeco00pa3eH TOJIBKO MPHU YTIyOJIeHHOM YPOBHE
W3YYEHHUS MpEeIMETA.

OnTuMaiabHBIM JJISL JOCTYOKEHUS 1eIei IMPOBEACHU A (l)pOHTaJ'ILHOFO SKCIICPUMCHTA SABJIACTCA
NpeACTaBJICHUC J'Ia60paT0pHOF0 06OPYI[OB8.HI/I$I " MaTCpraJIOB B BUJIC TEMATHUYCCKUX KOMIIJICKTOB
110 MCXaHHKC, MOJ'I@KyJBIpHOfI (I)I/ISI/IKG, OJICKTPUYCCTBY U OIITUKC. Hcnons3oBaHne TeMaTHYECKUX
KOMIIJIICKTOB CHOC06CTByCT (I)OpMI/IpOBaHI/IIO TaKOTO Ba)KHEHIIIETro YMCHUS, KaK HOI[60p
yJaluiuMucs 060pyI[0BaHI/I}I B COOTBCTCTBHUHU C LICTIBIO UCCIICAOBAHUA U3 M30BITOYHOM
HOMCHKIJIATYpPbI MPCAJIOKCHHOTO KOMIIJICKTA, IMTO3BOJIACT IPOBOAUTH SKCIICPUMCHTAJIBH YHO pa60Ty



Ha JII0OOM 3Tarne ypoka; yMEHbIIAET TPYIOBBIC 3aTPaThl YUUTEINS IIPH MOATOTOBKE K YPOKaM,
IIOCKOJIBKY HE TpeOyeTCsl IepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUHU C 3a7a4aMuU
KOHKPETHOTO ypOKa.

[Tpu muTaHupOBaHUM MPAKTUYECKUX PabOT BaXKHO UMETh B BUJLY, YTO MPEAMETHBIC PE3YJIbTaThI
9KCIEPUMEHTAIBHOTO XapaKTepa MOTI'YT ObITh OCBOEHBI TOJIBKO IIPU ONTHUMAJIbHOM COUYETaHUU
KpPaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB M OJTHOYACOBBIX JTJAOOPATOPHBIX PadOT.

Baxxroe 3HaueHue umeeT TOT GaKT, YTO B COCTaB (POHTAIHLHOIO 000PYA0BAaHUS HAPSITY C
AHAJIOTOBBIMHU BXOIAT U IlI/I(l)pOBI)Ie CpeacTBa N3MECPCHHU. K num otHOCSTCH BHGKTpOHHBIﬁ
CeKYHJOMED C JIaTYNKaMH, SJIEKTPOHHBIC BECHI M TaTYNKH 1U(poBoit mabopatopuu. Takum
o0pa3oMm, Mpu MPoBeIeHUU QPOHTAITBHOTO YKCIICPUMEHTA B OCHOBHOM IIKOJIC YICHUKH
3HAKOMSITCA C AJIEKTPOHHBIMH CIIOCO0AMU U3MEPEHUN U BBIUMCIICHUM.

brok o0opynoBanus A y4eHUUECKUX padboT 1o pusuke chopMUpOBaH Ha Oa3e mepedHs
000pyI0BaHUs IS IPOBEJICHNSI OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usunke.
Hcnonw3oBanue npuOOpoB 1 000pyI0BAHUS C TUHBIMU JIJISI BCEX 00YJarOIIUXCS
XapaKTCPUCTUKAMU MO3BOJIACT CTAHAAPTU3INPOBATE NPOUCAYPhI BBITTOJTHCHHA
AKCIIEPUMEHTAJIbHBIX 3aJJaHII Ha IK3aMeHE B 00eCTIeYNTh HAJACKHYIO OIIEHKY PEe3yJIbTaTOB HA
OCHOBAHUU 3KCIEPTHOM MPOBEPKH OTBETOB 0Oyuaromuxcs. [Ipu 3ToM ocHOBaHUEM 1Sl BBIBOJIA O
IMPaBHUIJIIBHOCTU MMPOBEACHHUA JAHHOT'O OIIbITA ABJIAIOTCA PE3YIbTATHI, ITOJYYCHHBIC YUHalllUMUCH
IMOCPEACTBOM IMPAMBIX I/I3MepeHHﬁ 3aJIaHHbBIX (1)I/I3I/I'-IGCKI/IX BECJINYNH.

HaGop st mpoBeieHrss 0CHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 00ecieunBaeT pa3paboTKy
HECKOJIbKUX OJTHOTUITHBIX 3aJIJaHHI TIPU MCIIOJIb30BAaHUH OJIMHAKOBOTO 000PYIO0BAaHUS C Pa3HBIMHU
XapaKTePUCTUKAMHU. DTOT MOAXO0/T IIeJIECO00pa3HO UCTIOIBH30BATh U MPH MTPOBEACHUT
(GpOHTATBHBIX OTIBITOB U TA0OPAaTOPHBIX paboT. Hampumep, pu mpoBeIeHUH UCCIIETOBAHMS
3aBHCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS] MOYKHO BBIJICTUTH B KJIACCE TPYIIIBI, KOTOPBIE OyIyT
MIPOBOJIUTH TAHHOE MCCIICJIOBAHUE, UCTIONB3Ys PE3UCTOPHI C PA3HBIM COMTPOTHBIICHUEM, H
namiodky. 1o pe3yiapTataM MOXHO CpPaBHUTb MOJYYCHHBIC 3aBUCUMOCTH, OOCYTUTH I'PaHUIIBI
BBITIOJTHEHUS 3akoHa OMa ISl y4acTKa IeTH, ONPEIeNIUTh COPOTHBIICHHUS PE3UCTOPOB.

Crnemyer OTMETHTB, YTO MIPH MTPOBEACHUH (PPOHTAIBHBIX OIIBITOB U JIAOOPATOPHBIX paboT B
OCHOBHOM IITKOJIE TPEOYETCs 3aIUCh PE3yIbTATOB BCEX MPSIMBIX U3MEPEHUH C yI4EeTOM
a0COJIIOTHOW TIOTPEIIHOCTH. 31eCh TPU MCIIOJIb30BAaHUU TPAIUIIMOHHOTO 000PYI0BaHHUS
(MEH3YpOK, TMHAMOMETPOB, TEPMOMETPOB) U CTPEIIOYHBIX aMIIEPMETPOB M BOJIBTMETPOB
a0COJTIOTHYIO TIOTPEIIHOCTD 1€JIECO00Pa3HO CBA3BIBATH C IICHOM JeNieH s TprOopa, a mpu
nepexojie K HuppoBbIM UHCTpYMEHTaM (I pOBbIE BECHI U TaTYUKH) YYUTh paboTaTh C
ONHMCAHHUSIMU YTUX MTPUOOPOB, BBIIEIISS JaHHBIC 00 a0COTIOTHOM MOTPEITHOCTH, 100 MpeaiaraTh
3HAYCHHUE TIOTPEITHOCTH B TEKCTE 3a/IaHUH.

[Tpu mpoBeaeHNUN UCCIIeIOBaHUSI 3aBUCUMOCTEN OTHOM (PU3NUeCKO BETMUUHBI OT APYTOi
ydanirecs JOJKHBI OCBOUTH MOCTPOCHUE TPa(UKOB C YKa3aHHEM a0COIOTHBIX MOTPEIIHOCTEH, a
MIpH MPOBEIEHUHU PadOT Ha POBEPKY MPENOIOKEHUN - YMETh CPAaBHUBATh 3HAUCHUS ABYX
MPSIMBIX U3MEPEHU C YIeTOM a0COMIOTHON MOTPEITHOCTH (Hampumep, MyTeM CpaBHEHHUS
WHTEPBAJIOB MOJYYCHHBIX 3HAUYEHUI Ha yuCciIoBoi ocu). [IpoBeneHne nsmepeHuit 1 uccuea0BaHui
B kypce ¢usuku 10-11 kIaccoB JOMONHSAIOTCS UCIOJIB30BAHUEM OTHOCUTENIBHBIX OTPEITHOCTEH,
YUALIUECS JOJKHBI HAYYUTHCS PACCUYUTHIBATH OTHOCUTEIBHBIE MMOIPEIIHOCTH B MTPOCTEUIINX
Cy4asX MpAMbIX U3MEPEHUN U CPABHUBATH TOYHOCTD PA3JIMYHBIX U3MEPEHUMN.



OOpairaeM BHUMaHHE, YTO OIICHUBAaHHUE Ja00OPaTOPHBIX paboT NOIHKHO 0a3upoBaTHCS, KaK U B
KpUTEPHUSX OLIEHUBAHUA SKCIIEpUMEHTaNbHbIX 3a1annii KM OI'D, He Ha npaBUIbHOCTH
odopmieHHs oTyeTa o0 paboTe, a Ha MPABUIBLHOCTH JEHCTBUI 0 cOOpPY YCTAaHOBKH, IPOBEACHUIO
OTIBITOB, CHATHIO MOKa3aHUi nprOopoB. OCcHaIEHNE JUTS U3y4eHHsI OMOJIOTHH MTPEICTABICHO
KOMIUIEKTaMH JIEMOHCTPAIIMOHHBIX BIIQXKHBIX MPETapaToB, repOapreB U KOJUICKIUA MO Pa3HbIM
TeMaM Kypca OuoJioru, a Taxke nudpoBoii mabopaTopueii s MPOBEACHUS TPAKTUIECKUX
pabot. Kpome Toro, nmpu u3ydeHun OMOIOTUU MOYKET MCIIOJIb30BaTh LU(POBast J1abopaTopus 1o
O6nostorny (KaK JOTIOJHUTEIBHBIN 3JIEMEHT /sl YTITYyOJIeHHOTO U3y4eHHUs Kypca).

B yuebHOM mporiecce ydqamuecs J0KHBI TOJTYIHTh BO3MOKHOCTh YYBCTBEHHOTO BOCIIPHUSATHS
M3Y4YaeMbIX SBJICHUN U 00beKTOB. OJHAKO N3y4aeMbI€ SIBJICHUS U OOBEKTHI HE BCETAa MOT'YT OBITh
HEMOCPEJCTBEHHO BOCIIPOU3BEICHBI WIIM MTOKa3aHbl B y4eOHOM MOMENICHUH. B 3TOM citydae
yueOHOe 000py/I0BaHUE JTA€T BOZMOXKHOCTH UX BOCIIPOU3BECTH OMOCPEIOBAHO, YePE3 KOJIIEKIIHIO,
repOapHBIil JINCT, MUKpOTIpenapar, Moelb, BUIeOPParMeHT u T.I1.

Brnaxxasle nmpenapaTsl IpeaCTaBIAIOT cOO0H HaTypajdbHble 00BEKThI, CMOHTHPOBAaHHbBIE HA
CTEKJISTHHOM TNIaCTUHKE U OIIYHICHHBIC B CTEKIISTHHBIH MUINHOP C KOHCGpBI/Ip}IIOHIeﬁ KUIKOCTBIO,
1100 TpeCTaBICHHBIE B IIITACTHKE. 31eCh MPEIaraloTcs TOTaIbHbIE IPENapaThl, IO3BOJISIONINE
M3y4aTh BHEIIIHEE CTPOCHUE OpraHu3Ma Wiu ero yacTH, (Hanpumep: «Kopenb 0060BoTo pacTeHus
¢ KIryOeHbKaMu», «["aroKa); aHaTOMHUYECKHUE MPENapaTsl, IpeAHa3HaYCHHBIC TS N3yICHUS
BHYTPEHHETO CTPOCHUS OpraHu3Ma WIIH ero OpraHoB (HanpuMmep: «BHyTpeHHee cTpoeHHe
JATYIIKNY, «BHYTpeHHee CTpOeHre NTHIIBI»); OMOJIOrHYecKHe MpenapaThl, Jarolinue
MIpe/ICTaBJICHHUE O CTAIUSAX Pa3BUTHsI opraHu3Ma (Harnpumep: «Pa3Butre KOCTUCTOH phIObI,
«Pa3BuTHE KypHIIBl»). BaxkHsle nmpenapaTsl HCHONB3YIOTCS KaK pa3fgaTOYHbIM MaTeprual B
Iporecce AEMOHCTPAINH TP U3y4eHUH HOBOTO MaTepualla M B TPOLECCE BBHIIOIHEHHS
MPaKTHYECKUX 3aaHuUH, pa3pabOTaHHBIX HA UX OCHOBE.

I'epbapuu - coOpaHre MPecCOBaHHBIX, 3aCYIMIEHHBIX PACTEHUN WM UX YaCTEe TOMOTaloT U3yvaTh
pacTeHre B KaOMHETE M y3HABaTh €r0 B IMIPUPO/IE, a repbapu3aius - HanboJsee mpocToit crocod
COXpaHEHHUs PAaCTeHUU U MX YacTell B TeUeHUeE AIUTEIbHOTO BpeMeHU. B nepeune npeanaraercs
cucTeMaTu4yecKkuil repoapuii (Hanpumep, «OCHOBHBIC TPYIIIBI PACTCHUIY) U TepOapuii mo ooIei
O610J0THH (KOTOPBIH MMO3BOJISIET IPOUILTIOCTPUPOBATH U3MEHYUBOCTh, HCKYCCTBEHHBIN O0TOOD,
CUCTEeMaTUYECKUE KaTerOPUH U BUJ000pa30BaHue, TUBEPTCHIIMS U KOHBEPTEHIIHS, TOMOJIOTHYHbIE
Y aHAJIOTMYHBIEC OPTraHbl, pyJIUMEHTapHbIE Opranbl, apoMopdos, uanoaaanrtanus GEeHoTHII U
TeHOTHII, MOJHUILIONINS, OTJAIeHHAs THOPHUIN3allvs, B3aUMOJICHCTBIE PACTEHUI C
abuoTuvyeckuMu (pakTopamMu cpeibl, B3aMMOICHCTBUE PACTEHUN ¢ OMOTUYECKUM (haKTOpaMu
cpensl). ['epbapHblii MaTepra UCTIONB3YIOT KaK pa3IaTOUYHbIN MaTepral sl AeMOHCTpalun
M3Yy4aeMbIX 00BEKTOB, JJIs BBIMOJIHEHHSI IPAKTUUYECKHUX 3aJaHHI NP 3aKpEIUICHUH MaTepuasa
WM TMaTHOCTHKHU y4eOHBIX PEe3yIbTaTOB.

Taxoke MMpEACTaBJICHBI KOJUJICKIUHA - Ha60pLI npeaAMETOB WK BCIICCTB, HOI[06paHHBIX 1o
ONPCACIICHHBIM ITPU3HAKAM. OObeKTaMu uX MOryT OBITh paciipaBJICHHBIC U 3aCYHICHHBIC
HaCCKOMBIC, paK006pa3HHe, PaKOBUHBI MOJIJTKOCKOB, OTACJIIbHBIC YACTH CKCJICTOB JKUBOTHBIX. B
KOJUICKIUAX COUYCTAOT HATYPAJIbHBIC O0OBEKTHI C UX I/1306pa}KeHI/IeM B BUC PUCYHKOB HUJIN
My.]'[f[)KefI - IMHATALMH. Hpe,[[J'IO)KeHHLIe B IICPCYHC MOp(l)OJ'IOFI/I‘-IeCKI/Ie KOJUICKIMHU Jar0T
MMpEACTaBJICHHUEC O BHCIITHCM CTPOCHUU OPIraHOB HUJIN UX qaCTeﬁ, MO3BOJIAIOT TPOBOAUTH CPABHCHUSA
O6’LCKTOB, BBISICHATH UX 06H_II/IC YCPTHI U UCPTHI paA3JINYHNA (HaanMep: ((HpCI[CTaBI/ITCJ'II/I OTpAA0B
HAaCCKOMBIX» U I[p.); 06H_[C6I/IOJIOFI/I‘-IGCKI/IG KOJUICKIIUHU ITIO3BOJIAIOT BBISACHATH B3aUMOCBA3H B
OpraHu4eCKOM MHUPEC, paCCMAaTPUBATH PA3BUTUC OPIraHU3MOB, IIPOCIICIKNBATH 06H_IC6I/IOJIOFI/I‘-IGCKI/IC
3aKOHOMCPHOCTHU (HaHpI/IMCpI ((HpI/IMepBI 3alllUTHBIX HpI/ICHOCOGJICHI/Iﬁ y HaCCKOMBIX))).



Komnekmuu, kak u repdapuu, HCHOIB3YIOT KaK Pa3IaTOYHBIN MaTepHal Ui JeMOHCTPaLuU
M3y4aeMbIX 0OBEKTOB, ISl BBIIIOJHEHUS IPAKTUYECKUX 3aJaHUN MTPU 3aKpETNICHUH MaTepuaa
WM TMarHOCTUKHU Y4€OHBIX PE3yIbTaTOB.

O3HaKOMJICHHE YYAITUXCS C MUKPOCKOITUYECKUM CTPOCHUEM YKHBBIX OPIraHU3MOB - OJIHA U3
rJIaBHEUIIINX 3aaa4 HAYKH, MMO3BOJIAIONUX ITOJABCCTH HIKOJIbHUKOB K TIOHUMAHWUIO CIUHCTBA
opranmueckoro mupa. s npoBeaeHus 1a00paTopHBIX paboT B u(ppoByro 1a60paTOpHIO
BKJIFOYCH MUKPOCKOII, 4 B KOMIIJICKTC ITOCYAbI U O6OPYZ[OB21HI/I$[ O6HICFO Ha3HA4YCHUS UMCIOTCSA
HEOOX0JMMOE OCHAIIICHUE [UIs TIPOBEACHUS Ta00PaTOPHBIX padoT.

udposas madopatopus BKIOYaeT HAOOP IS H3rOTOBJICHUSI MUKpoTIpenapaToB. CBexue
IpenapaThl U3rOTABJIMBAIOT ISl HEMEJIEHHOT0 paccMoTpeHus. K HUM OTHOCATCS )KMIKOCTHBIE
(0OBEKTHI 0OBIYHO MOMEMIAIOTCS B BOJLY, @ MIPETapaThl COXPAHSIIOTCS B TEYCHNE HECKOIBKHIX
JHEM), cyxue (Halpumep, 4aCcTUILy ITHYbETO 1epa, MPOCTO MOJI0KUTh Ha IPEIMETHOE CTEKJIO U
MUKPOCKOTIMPOBATH ), KHUBBIE MPeTapaThl (Ma3Ky - KAk )KUAKOCTH, HAIIpUMep KPOBH) U
BUTaJIbHBIE IIPETapaThl (KOTOPHIE UCTIONB3YIOTCA JUIsl U3YUEHUSI MAJIOKIETOYHBIX 0OBEKTOB
(mpocTteinx, KOJIOHUI BOJOPOCIEe), UTsl HAOMoAeHNs IBUKEHUS (Ty(deabKu, ameObl).
[IpuroToBiieHne MUKpoOIpenapaTa BoIpabaThIBAET y yYallerocss HaBbIKM CaMOCTOSATEIbHON
paboThl, aKTUBU3UPYET UX MTO3HABATEIbHYIO JESITEIILHOCTh U 3HAKOMUT C TEXHUKOI U METOTMKON
Hay4HOTO HCClieoBaHus. B mudpoByro mabopaToputo BKIIOYECH TaKxke U HAOOp
MHUKPOTMPENapaToB, KOTOPbIN COAEPIKUT MOCTOSIHHBIE MPENapaThl, I0Jroe BpeMs COXpaHsIOIINecs
B IIPUTOJTHOM JUTSI MUKPOCKOTIMPOBAHUS BUJIE.

Crnenyer OTMETUTD, YTO HAPSTY C UCIIOJIH30BAHUEM MEPEYHCICHHOTO BBIIIE YIEOHOTO
000pyIOBaHUs BaXXHYIO POJIb B U3yUYEHUU OMOJIOTHH UIPAIOT MPUPOIAHBIE OOBEKTHI, TAK KaK B
OOJIBIIMHCTBE CITy4aeB TOJIBKO OHU MOTYT 00€CIeUnTh HauOOJIbIIYI0 KOHKPETHOCTD U MOJHOTY
3HAHMUN y4yaluxcsi, MOMOTaT (POPMHUPOBAHHIO Y HUX MPABHIIbHBIX OHOJIOTrHYecKuX 3HaHui. K
TaKUM >KUBBIM 00BbEKTaM OTHOCAT PACTEHUs, )KUBOTHBIE )KUBOTO YrOJIKa, akBapuyMma, TeppapuyMma.
D dexTUBHBIM CPEICTBOM 3HAKOMCTBA C MMPUPOJHBIMU OOBEKTAMHU SIBJISIIOTCS SKCKYPCHH B
OMOJIOTHYECKHE U KpaeBeAuecKrue My3eH, O0OTaHUYECKHE CaJlbl, 300TapKU U OKPYKAIOIIUE KOy
€CTECTBEHHbIE Y HCKYCCTBEHHbBIE ITPUPOIHBIE COOOIIIECTBA.

TpaauimoHHbIe OMOTOTUYECKUE MYIISKU U MOJIEIH B HACTOSIIIIEE BPEMsl YCIEIIHO 3aMEHSI0TCS
uudpoBbIMU 00pa30BaTENbHBIMU PECYpcaMu: BUIe0parMeHTaMu, aHuMaIueil, BUPTyalbHbIMU
naboparopusimu. L{ludposbie oOpasoBarenbHble pecypchl HE MOTYT CTaTh MOJHOLIEHHOM 3aMeHOI
peaIbHBIX IPUPOJHBIX 0OBEKTOB, HO JAIOT BO3MOKHOCTH TIO3HAKOMHTBHCA € 00Jiee IUPOKUM
KpyroMm 00bEKTOB, CO3JAI0T MPEANOCHUIKY U1 HHTCHCU(PHUKAIIMN 00pa30BaTeIbHOIO Mpolecca 1
o0ecreunBarOT He3aMeITUTENbHYIO O0OPAaTHYIO CBSI3b, KOMIIBIOTEPHYIO BU3YAIU3AIHIO
nH(pOpMaLIUY, aBTOMATU3ALIMIO YIIPaBJICHHs y4eOHOU AESITETbHOCTBIO U KOHTPOJIb €€
pE3yIbTaTOB.

OcHarenue A1 U3y4eHusl XMMUH NPEJICTaBIEHO B BU/IE AEMOHCTPALIMOHHOTO 000py/J0BaHNS,
KOMIUIEKTAa XUMHUUECKUX PEaKTUBOB C HEOOXOIMMBIM 000PYI0BaHUEM U3 OOIIETO KOMILIEKTa
NoCy bl 1 000PYJOBAHUS /ISl YUEHUUECKUX OTBITOB U KOMILIEKTa Kosuiekiuil. Kpome toro, mpu
M3yYEHHH XMMHUHU UCTIONb3yeTcs 00Iast il €CTeCTBEHHOHAYYHOTO LIUKJIa LU poBas
nabopaTopusl, a Takke nudpoBas 1adopaTopus Mo XUMHUHM (KaK JOHOTHUTEIbHBIA 3JIEMEHT A1
YIIIyOJI€HHOTO U3Y4YEeHUS! XUMUH).



JIeMOHCTpaIMOHHBIN SKCIIEPUMEHT SIBIISICTCS BXKHOHM 4acThbi0 00y4eHHs XUMUU. 371eCh BOXHO
MIOMHUTB, YTO TPHU €T0 MPOBEACHUH 0053aTEIBHO JIOJDKHBI OBITH COOIOACHBI BCE HEOOXOIMMbIE
STaIbI:

IIOCTaBKa 1I€JIM SKCIIEPUMEHTA,
ONHCaHue HEOOXOIMMOTO ISl €TO BHIMOJIHEHUS 000PYIOBaHUS U PEaKTHBOB,
IUIAaHUPOBAHUE MOPSI/IKA IPOBEICHUS, ONMCAHUE UCXOTHBIX BEIIECTB,

IIPOTHO3UPOBAHUEC OKUTACMBIX B pCaKHHOHHOﬁ CMECH U3MCEHCHUM U PE3YyIbTATOB SKCIICPUMCHTA,
OITMCAaHHEC I/ISMCHCHHfI, Mpon3omecaUInX C BEICCTBAMU,

(hOopMyIIMPOBKa BBIBOJIOB M3 IKCIICPUMEHTA,
CO3/ITaHUE PUCYHKA SKCTIEPUMEHTAIIBHON YCTAHOBKU U COCTABJICHUE YPAaBHEHUSI PEAKITHH.

B nporecce mpoBeneHus 1eMOHCTpAIUi, yJalrecs: OCBauBalOT 3TaIlbl IPOBEICHUS OTIBITA,
nmosToMy HamboJsiee 3((HEKTUBHBIM SBIISIETCS HE MPOCTOE OMTUCAHUE OTIBITA YUYUTEIEM, a
WCIIOJIb30BaHUE dBpUCTHYECKON Oecenpl. [Ipu peanuzaiiy Takoro crieHapus 1aKe HE OUYEHb
CJIOKHBIH OTBIT 3aHUMAET JIOBOJIHBHO MHOTO BPEMEHHU, HO CJICIOBAHUE €MY MO3BOJISIET 00SCTICUHTh
MMOHUMAaHHE 00YJArOITUMHUCS MPUEMOB HayYHOTO TMMO3HAHUS M UCIIOJIb30BAaHUE UX Y)KE B
CaMOCTOSITENILHOM JIeATENbHOCTH B MPOIIEcCe YUEHUYECKOro 3KkcrepuMenTa. Ha HauanbHOM 3Tarne
n3ydeHus: Xumuu (B 8-9 kiaccax) UMEHHO TaKOM MOXOJ] TIO3BOJISIET TOCTHYh MAKCUMAIIbHON

3¢ GEeKTUBHOCTH OT IPOBEACHUS TAOOPATOPHBIX U MPAKTUYECKUX padoT, a Takke c(hoOpMUPOBATD Y
YYAIIUXCSI OTBETCTBEHHOE OTHOLLIEHHUE K SKCIIEPUMEHTY.

[Ipu orleHUBaHUYU YUEHUUYECKUX MPAKTUYECKUX PabOT 11eJ1ecO00pa3HO YUUTHIBATh MOAXO/IbI,
HCIOJIb3YIOUINE B 9K3aMEHAIIMOHHBIX MaTepuaiax. Tak, B HacTosIee BpemMs Ipe/yiaraetcs
SKCIEPUMEHTAJIbHOE 3a/laHue, MPeaycMaTpUBalolee BEIOOp JBYX BEIIECTB U3 MSTH
MPeI0KEHHBIX U MPOBEICHNE C HUMH PEaKI[1il, OTpa)karolnX XUMUYECKIEe CBOMCTBA
YKa3aHHOTO B yCJIOBHH 331aHus BeulecTBa. OleHUBaHUE UIET HA OCHOBAaHUM OTYETa YUCHHUKA O
MIpO/JIeIaHHOM paboTe (YpaBHEHUS peakiuii, BBIBOAbI O HAOIIOIEHUAX) U HA OCHOBAaHUH MPSMOTO
HaOJI0IeHNS 32 ACUCTBUSIMH YUYE€HHUKA 110 IPOBEJCHUIO ONBITOB. [Ip1 3TOM BBIAEISIOTCS ATAIIbI
oTOOpa BEIIECTB U CMEIIMBAHUSI BEIIECTB B COOTBETCTBHH C MyHKTaMU UHCTPYKLHUHU K padoTe.

BaxxHelmiM HanpaBiIeHUEM KaK JIEMOHCTPAIMOHHOTO, TaK U YICHUYECKOTO KCIIEPHMEHTA
JOJDKHO CTaTh UCIOJIb30BaHUE U(POBOIT JabopaTOpHu, KOTOPAs MO3BOJIIET OPraHU30BaTh
XUMUYECKUN IKCIIEPUMEHT Ha NMPUHIUITHAILHO HOBOM YPOBHE, IEPEHTH OT Ka4YeCTBEHHOMN OIEHKU
HaOJIF0/IaEMBIX SIBJICHUI K CHCTEMHOMY aHaJIM3y KOJIMYECTBEHHBIX XapakTepucTuk. [1pu padore ¢
naT4ruKaMu nU@poBoi mabopaTopuun oOecrieunBaeTCsl aBTOMaTU3UPOBAHHBIN cOOp 1 00paboTKa
JAHHBIX, XOJ[ SKCIIEPUMEHTA MOKET OTOOpaXKaThCs B BHJIE TpadUKOB MM TIOKa3aHUH MPrUOOPOB, a
PE3yIbTaThl SKCIIEPUMEHTOB MOTYT COXPaHATHCS ATUTeNbHOE BpeMs. Hanbomnee akTyanbHbIM JUIs
XUMHH SBJISIETCS IEPEX0]] K KOJTMUECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBII MOKHO
MPOUJUTIOCTPUPOBATH CIEAYIOIMMHU IPUMEpaMu: U3y4eHHe CTPOCHUS TIaMeHH, onpeaeneHue pH
B Pa3HBIX CpefaX, OMpeAeNiEHUE CKOPOCTH PEaKIuH, H3yUeHHE BIUSHUSA KOHIICHTPAILIUU U
TEeMIIepaTyphbl Ha CKOPOCTh PEAKIUH.

]_II/I(I)pOBaH J1a6opaT0me MO3BOJICT pCAIIN30BATh MCKIIPCAMCETHLIC CBA3U C APYTUMHU ITPEAMCTAMUA
C€CTCCTBCHHOHAYYHOT'O [IUKJIA, [IOCKOJIBKY AACT BO3MOKHOCTD BBITIOJIHATHE HHTCTPUPOBAHHLIC
y‘~IC6HLIC HCCIICA0BAHUA 110 CCTCCTBCHHBIM HAYKaM, IIPUMCHATH U OCBANBATDH 3JICMCHTLI
CTaTUCTUKH H I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHH.



