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Pexomenpanun
10 MCIIOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
odopynoBanus Llenrpa «Touka pocTa» npu peaau3zannu NporpamMmm
€CTeCTBEHHO-HAYYHOM U TeXHOJIOTHYeCKOil HalpaBJIeHHOCTEHH.

[lepeveHb CTaHIAPTHOTO KOMILICKTa 00OpymoBaHus Juiss ocHarieHusi LleHTpoB «Touka poctay
c(OPMHPOBAH C YUETOM psiJia MPUHIIMIIOB, B TOM YHCJIE:

[IpyHIMIT TPEeMCTBEHHOCTH cucTeM oOopynoBanusi. OOopyaoBaHue M MPOBEICHUS
YUEHHUYECKUX TMPAKTHYECKUX PA0OT SBISIETCS OOIIMM JJIsi YPOBHEH OCHOBHOTO OOIIETO M CPETHETO
ob1iero obpazoBanus. B cucrteme HarisiHBIX CpeCTB 0OY4YEHUS M JEMOHCTPAIMOHHOTO 000pYI0BaHUS
UMEIOTCSl 0a30BbIE AJIEMEHTHI, OOIIME Jii OCHOBHOTO OOINEro W CpeaHero oOIiero ooOpa3oBaHUSI.
[Mudposas nabopaTopus U 000pyI0BaHHE OOILIET0 HA3HAUYEHUS MO3BOJIAIOT 00eCeunBaTh AESITEIbHOCTD
oOyJaromuxcs Kak B OCHOBHOM, TaKk W B CTapmieil MIKOJe, a B COBOKYITHOCTH C HU(MPOBBIMU
nabopaTopusiMu 1o (pu3MKe, OMOIOTMU U XUMHM - MPAKTUYECKYIO JESITEIbHOCTh B paMKaxX H3y4eHUs
CCTCCTBCHHOHAYYHBIX IPCIMETOB.

[TpuHIMN coYeTaHUs KIACCHUYECKMX M COBPEMEHHBIX CpPEACTB M3MEpeHHi M CcrocoOoB
HKCIIEPUMEHTAIBHOTO MCCIIEIOBAaHMS SBJICHUH. B cocTaB 000py0BaHMs BXOIAT KIIACCHYECKUE CPENICTBA
U3MepeHusl (HampuMep: AUHAMOMETPBI, CTPEJIOUHbIE aMIIEPMETP U BOJBTMETP) U LUQPPOBbIE MPUOOPHI
(Hanpumep: nU@pOBBIE BeChl, ceKyHAOMep) U AaTdyuku. CoOo/leHrne 3TOro MpHUHIMIA UMEeT ocoboe
3Ha4YeHUe JJIs1 YPOBHS OCHOBHOTO 0OOIIEro oOpa3oBaHMs, MOCKOJIBKY 3/1€Ch MPOUCXOIUT 3HAKOMCTBO CO
crocobaMu H3MEpeHHsT (U3NYECKUX BEIMYMH, (OpPMUPYETCS TOHUMAHWE NPHUHLMUIIOB JEHCTBUS
aHAJIOTOBBIX M3MEPHUTEIbHBIX MPUOOPOB U OOECreurnBaeTCs Mepexo] K MCIOIb30BaHUI0O MHCTPYMEHTOB
nudpoBoit 1adboparopuu.

[lpuHIMn ~ TpUOpUTETAa  YYEHHUYECKOTO  HIKCHEpUMEHTa JUIsl  pealu3allid  CUCTEeMHO--
NESTEeIBbHOCTHOTO TOAXoAa. Peanmm3anuss  CHCTEMHO-IEATENBFHOCTHOTO —IMOAXOJa B OOyYeHHUH
€CTeCTBEHHOHAYYHBIM IpeiMeTaM Oa3upyercs B IEpPBYIO Odepeab Ha BOBJICUEHHHM OOYYarOLIMXCS B
MPAKTUYCCKYIO ACATCIBHOCTE IO IMPOBCACHUIO Ha6JIIO}IeHHI>'I 1 OIIBITOB. HOBTOMY 3HA4YUTCJIbHAs 4acCThb
HaAOJIOCHUN U ONBITOB, KOTOPBIE B TPAJAMIIMOHHON METOAMKE MpeAsiaraliuch Kak JE€MOHCTpAIlOHHbIE,
TIEPEHECEHBl B Pa3psii YYCHHYECKUX paboT. CiemyeT OTMETHTh, YTO B HACTOSIIEE BPEMsl H3YyUCHHE
¢u3uKK, XMMUAU U OMOJIOTMM B OCHOBHOM IIKOJIE M HAa 6a30BOM YpOBHE CTapIICH IIKOJIBI OPUEHTUPYETCS
Ha OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOe HAET dYepe3 pa3BUTHE CHOCOOHOCTEH
yyaluxcs aHaJIW3UpPOBaTh PAa3HOOOPA3HYI0 €CTECTBEHHOHAYYHYI0 HMH()OPMALMIO U HCIIOJIB30BATh
IMOJIYUYCHHBIC 3HAHUA IJId 00BLICHEHHST SIBICHUHA U IMPpOHECCOB OKpPYXKarIIECro Mupa, IMIMTOHHUMATb
0COOEHHOCTH HMCHOJb30BAHUS METOJIOB €CTECTBO3HAHMSA JJIS MOJIyYEHHs HAYYHBIX JaHHBIX; MPOSBIATH
CaMOCTOSITEITLHOCTh CY)KJICHHH W TIOHUMATh POJIb HAYKH W TEXHOJOTHMYECKHMX WHHOBAIMA B Pa3BUTHU



o0mIecTBa; OCO3HaBAaTh BAXHOCTh HAYYHBIX MCCIEAOBAHUNM M WX CBS3b C HAIIMM MAaTEpUAIbHBIM
OKPY>KEHHUEM M COCTOSIHHEM OKpY»Karoleu cpenbl. OpueHTaluss Ha €CTECTBEHHOHAYYHYIO TPaMOTHOCTD
MIpeJIoJiaraeT akeHT Ha METOI0JIOTHIO HAYKU U HAIPSIMYIO CBSI3aHO KaK C OOIIUM YHCIIOM YYEHHUYECKUX
OMBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK H HaMpPaBJICHHOCThIO WX Ha (QOpMHUpOBaAHUE
CaMOCTOSATEIILHOCTH JACHCTBUH TP MPOBEICHUN HAOIIOACHUHN, N3MEPEHUHN U UCCIICIOBAHUM.

Hcnonp30BaHue CpeNCTB HAMSIIHOCTH M y4eOHOro OO0OpyIOBaHHsS B Y4eOHOM TIpoIecce
HAIpaBJICHO Ha BBIOJHEHUS CleaylomuX (yHKuuid: oOecnednBalOT 0ojiee MOJHYI0O U TOYHYIO
nH(pOpMaIIHI0 00 U3y9aeMOM SIBIICHUU WM OOBEKTE U TEM CAMBIM CIIOCOOCTBYIOT MOBBIIICHUIO KaueCTBa
oOyueHus1; MOMOTaloT B MAaKCUMAJIbHON Mepe pa3BUTh MTO3HABATENIbHbIE MHTEPECHI YUAIIUXCsl; TOBBIIIAIOT
YPOBEHb HATNIATHOCTA W JOCTYMHOCTH OOYUEHHS; YBEIMYUBAIOT OOBEM CAMOCTOSATEIBHOW pPabOTHI
yyaluxcss Ha YpOKE€ U BHEYPOUYHOM JESATENIbHOCTH; CO3JIAI0T YCIOBHUS Ui OpraHU3aldd MPaKTHKO-
OPUEHTUPOBAHHON MPOEKTHOM M HCCIIEIOBATEIBCKON ACSATEIBHOCTU; JAIOT BO3MOXKHOCThH JOCTYITHEE U
ri1y0)e pacKphITh CoiepKaHue y4eOHOTro
MaTepuaia, ClioCOOCTBYIOT (OPMHUPOBAHUIO Y YUANTUXCS MOJIOKUTEIHLHBIX MOTUBOB O0yUEHHUSI.

Baxwneiimeld yacteto ocHamienusi Llentpa «Touka pocta» sBisercs uudpoBas iabopaTopus,
MepeueHb JATYUKOB KOTOPOH IMO3BOJISIET MCIIOIB30BATh 3TY JIAOOPATOPUIO MIPH HU3yUSCHUH (QU3HKH, XUMUU
u Ouonoruu. BBeneHne B MIKOIBHBIN 3KCHEPUMEHT UGPOBBIX JAaTYMKOB JJISi PETUCTPALMU PA3THUHBIX
BEeJIMYMH W BO3MOXKHOCTH WCIOJh30BaTh KOMITbIOTEp (CMapTdOH WIHM TUIAHIICT) JUIS PAcueTOB U
odopmIleHUsT Pe3yabTAaTOB OMBITOB, MO3BOJISIET MEPEHTH HA HOBBIM KaueCTBEHHBIH YPOBEHb IMPOBEICHUS
W3MEpEHUH, YIPOCTHB IIPOIECC U3MEPCHHI U MMOBBICHB MX TOYHOCTh. [losiBicHHE U(PPOBBIX TEXHOIOTHUN
B 1a00OPAaTOPHBIX pabOTaX MOBHIIMIAET UX AKTYaTbHOCTh U MPHUBJIEKATEILHOCTh B CO3HAHUN COBPEMEHHOTO
IIKOJIbHUKA, YCWJIMBAET HAIISIIHOCTh KaK B XOJE OIBITOB, TaK U MpPU 0OpabOTKE pE3yNbTaTOB C
UCIOJIb30BAaHUEM TMPOTPAMMHBIX CpeACTB. [l 3KCIEpUMEHTOB MO OHUOJIOTMH M XMMHU 3TO SIBISETCS
3HAYUMBIM MTEPEXO/I0M OT Ka4ECTBCHHBIX HAOFOJCHUN U OIBITOB K KOJTMYECTBEHHBIM dKCIICPUMCHTAM.

Hcnonk3oBanue nudpoBoi 1abopaTopuul CyHIECTBEHHO H3MEHSET MOAXOIbl K MPOBEICHUIO U
JEMOHCTPALIMOHHBIX, U YICHHYECKUX OIBITOB:

Hcnons3oBanue nU(PpPOBBIX JATUMKOB B KAUECTBE H3MEPUTENbHBIX HWHCTPYMEHTOB HM3MEHSET
MOAXO/bI K MPOBEICHUIO MPSMBIX U3MEPEHUN (HU3MUECKUX BEITHUUHH.

TpagULIMOHHO B KayeCTBE CPEACTB HM3MEPEHUs HCIOJIb30BAJIUCh NPOCTEUIINE HHCTPYMEHTHI
(pplYakHBIE BEChl W Pa3HOBECHI, MEH3YpPKa, JMHAMOMETpP, TEPMOMETP) U CTPEJIOYHBIE MPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcnonp3oBanue MUGPOBBIX TaTYUKOB MO3BOJISIET HA COBEPIICHHO APYTOM KauyeCTBEHHOM YPOBHE
MIPOU3BOJIUTh U3MEPEHHUSI BPEMEHHU, PACCTOSHHS, UMETh BO3MOXKHOCTh PETHCTPUPOBATH M HAOIIOIATh
M3MEHEHNE BO BPEMEHU TaKUX BEJTMYHH KaK TEMIIEpaTypa, JEKTPUIECKOE HANPsDKEHHE, CUJ1a TOKa U T. I.

OTH BO3MOKHOCTH TMO3BOJIIOT, HAIPUMEP, Ha ypokaX (PU3UKHU C BHICOKOWH TOYHOCTHIO U3MEPHUTH
MTHOBEHHYIO CKOPOCTh TeJa, JBHXKYIIErocs HEPaBHOMEpPHO, HaONIOAaTh B JUHAMHKE TIPOIEeCC
AJEKTPOMArHUTHOM WHIYKIMM, BO3HMKHOBEHHWE W U3MEHEHHE HWHAYKIIMOHHOTO TOKa, HCCIEA0BaTh
M3MEHEHUE TEMIIEpaTyphl C TEYEHUEM BPEMEHHU B MPOIECCE YCTAHOBIIEHUS TEIIJIOBOTO PABHOBECHS U T.JI.

Ha ypokax Ouomoruu mMOSBISETCS BO3MOXXHOCTH TMOJYYUTh KOJIWYECTBEHHBIE [aHHBIC TPHU
MIPOBEJICHUH OIBITOB, HAalpUMeEp: TpPH OmpeaesieHnd (HaKTOpOB, BIMSIONIUX HAa CKOPOCTH IpoIecca
¢dboTocuHTE3a, MPU U3YUYCHUU ABIXAHHUS KOPHEH M JTUCTHEB, MPHU HCCIEAOBAHWU YCIOBHM MPOPACTAHHS
CEMSH U T. ]I

Ha ypokax XuMuu Ha KOJIMYECTBEHHBIH YPOBEHD MEPEXOAT MpaKTHUECKHUE PAOOTHI M0 H3YUYSHHUIO
mporiecca 3JIEKTPOJIN3a, HUCCIEJOBAHUE JK30TEPMUUYECKUX W DHIOTEPMHYECKUX PEAKIHil, TEIJIOBOTO
a¢dekra ropeHus Torauea u T. 1. C UCTIOIB30BaHUEM TPAAUIIMOHHBIX «aHAJOTOBBIX)» CPEJICTB MOI00HbBIE
W3MEPEHHS BBIMOJIHUTH HEBO3MOXXHO. OpmHako, TpH Tepexone Ha UPPOBYIO J1abopaTopuio B
TEMaTUYEeCKOM TIAHUPOBAHUN HEOOXOAMMO MPEAYCMOTPETh JOMOJTHHUTEIBHOE BpeMs s OOydeHUs
paboTe ¢ maTYuKaMu, BKITF0Uas COOPKY IKCIEPUMEHTATBLHON YCTAHOBKH C JaTYUKAMU, CHATHE MMOKa3aHUH
C DKpaHa KOMIIbIOTEPA, ONPEIETICHUE OTPEITHOCTEN N3MEPEHUH.

st paboThl ¢ TUGPOBBIMU AATYUKAMHU HCIIOIB3YETCS CHEIUAIbHOE TPOorpaMMHOe oOecrieueHue,
YCTaHOBJICHHOE Ha KOMIbIOTEep. /I KOMMYHUKammu UU(POBBIX NAaTYMKOB, 3alHCH U XPaHEHUS
nH(popMaLUK, TOJYYEHHOW C HMX MOMOIIbI0, IH(poBas 1abopaTopus HCIOJIB3YETCS B KOMILIEKTE C



HOYTOYKOM C HEOOXOMMBIM YCTAaHOBJICHHBIM IMPOTPAMMHBIM 00€CTICUCHUEM.

Hcnonb30BaHue KOMIBIOTEPHOW ()OPMBI PETHCTPALUU TOITYYEHHBIX 3HAYEHUH U TOCTPOCHUS
rpadMKOB U3MEHSET MOAX0/bl K 0)OPMIIEHHUIO J1a00PATOPHBIX U IPAKTUYECKUX PAOOT 00ydarOUIMMHUCH.

JlaHHbI€, MOJyYeHHbIE TPU MOMOIIX HU(POBBIX JATYHUKOB, BHOCATCS B AJICKTPOHHBIE TaOIMIIBI,
YTO TO3BOJISIET CTPOUTH I'padMKU 3aBUCUMOCTEH MCCIENyeMbIX BEJIIMYMH Ha 3KpaHe Kommbrorepa. Ha
OCHOBAHHUU ATHX TPaQHKOB JIEJIaTh BBIBOABI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHH WU APYTHX
napamerpoB. Ha yriyOineHHOM ypoBHE 1ienecooOpa3HO 00ydaTh MPOBOAMTH  ANIPOKCUMALIHIO
BBIOPAHHBIX TOYEK UTOTOBOM rpa)uuecKoil 3aBHCUMOCTHIO.

DTN HOBBIE BO3MOXXHOCTH IO3BOJISIIOT aBTOMATU3MPOBAThb PYTHUHHBIC IPOLEAYPHI 3allOIHEHUS
TaOJUII, BBITIOJIHEHUE OJHOTHITHBIX PAacdyeToB, moctpoeHus rpadukos. Ludposas ¢porokamepa mo3BosseT
cororpadupoBaTh COOpPaHHYIO SKCIIEPHUMEHTAJIBHYIO YCTAaHOBKY W IPUKPENUTh ¢ororpaduio B
AJIEKTPOHHBIN oT4eT. Takum 00pa3oM, OCyIIECTBISETCS MEPEX0] K 0POPMIICHHIO FIEKTPOHHOTO OTYETA O
IIPO/IETIAHHOM 3KCIIEPUMEHTE, IIPOEKTHOM MM HCCIIe10BaTEIbCKOM padoTe.

Bo3MOXHOCTh HCIOJIB30BaHUSI BUJCOHAONIOACHUS 3a IPOLIECCOM BBIIOJIHEHUS MPAKTHYECKUX
paboT 00yyaromuMuUCs U3MEHSET MOAX0 bl K OLIEHUBAHUIO padoT.

OJIEKTPOHHBIM OTYET O NPOJEIAHHOW NPAKTUYECKONM paboTe MOXKET COMPOBOKIATHCS
IpUKpeIuieHHOH  ¢oTorpaduel, KOTOpas IO3BOJIET  OLIGHUBAaTh IPABUIIBHOCTH  COOpaHHOM
SKCIIEPUMEHTAJIbHOW YCTAaHOBKHU, 00Jiee MOJHO OMpPENESATh IMOJHOTY M IPaBHIBHOCTH IMPOJEIAHHOTO
UCCIIEIOBaHMsI, aHAJIM3UPOBATh JOCTOBEPHOCTH IPEACTABICHHBIX JKCIEPUMEHTAIbHBIX HaHHbIX. [Ipu
OJIHOBPEMEHHOM BBIIIOJIHEHUH PAa3HBIMU TPYIIIaMU 00Y4arOIIUXCs pa3HbIX
HCCIIeI0BATEIbCKUX PA0OT 11e71ec000pa3HO HCII0JIb30BaTh BUCO3AIIUCh BCErO X0Aa paboT. B atom
Cllydae OLIEHUBAThCS. MOTYT HE TOJIKO ITPEIMETHBIE PE3YJIbTaThl, CBS3aHHBIE C IPOBEIECHUEM
KOHKPETHOT'O 9KCIIEPUMEHTA, HO U KOMMYHUKATUBHBIE U PETYJIATUBHBIE IEHCTBUS: INIAHUPOBAHUE
paboThI, OTCICKUBAHKE X0Aa PAaOOTHI, KOPPEKIHS IUTaHa padOThl, KOMMYHHKAIIMS B COBMECTHOM
JesTeIbHOCTH, HalTMuue (WM OTCYTCTBUE) KOH(QIIMKTOB U CLIOCOOBI UX PELICHHUS.

Hcnonp3oBanue nU(poBbIX Ja00OPATOPUl CYIIECTBEHHO PACIIUPSET CIEKTP BO3ZMOXKHBIX OIBITOB
U HCCIeI0BaHNM, OCOOEHHO 3TO KacaeTcs U3yueHHsi OMOJIOTHH U XUMHH.

Pacummpenne crnekTpa BO3MOXKHOCTEH MOXHO HPOWJUIIOCTPUPOBAThH Ha MpUMEpE H3yueHUs
AJIEKTPOMArHUTHOM MHIYKIMH B Kypce ¢usuku. Ilpum HMCNoib30BaHMM CTPEIOYHOIO amIlepMeTpa
TPaJULIMOHHO HAOMIOAA0T UMb ()AaKT BO3HUKHOBEHHUS MHIYKIMOHHOTO TOKa B IPOBOJHUKE H
U3MEHEHHUE €T0 HaIpaBJICHUS INPU HM3MEHEHMHM CKOPOCTH BHECEHHUS MarHuTa WIM €ro IOJIIPHOCTH.
Hcnonp3oBanne 1upoBOro garyvuka MO3BOJSET MNOAy4uTh ocumwuiorpammy OJOJC  uHAyKUMH,
BO3HUKAIOIIEH B KaTylIKe, IPU IPOJIETE Yepe3 HEe MarHuTa. JTO IO3BOJSET CPaBHUBATh 3HAYCHUS
MakcuMaibHbix OJIC mpu mposere uepe3 KaTyllKy MarHuta ¢ pa3sHbIMH CKOPOCTSAMHU M C pa3HOU
MOJIAPHOCTBIO, aHAJIM3UPOBATh BHJ IMOJTYYEHHON 3aBUCHUMOCTH, KOHCTPYHMPOBATh 3KCIEPHMEHTAJIbHbIE
3aJ1a4M 110 U3YYEHUIO JIEKTPOMArHUTHOW MHAYKIIMH.

[udposas ynaboparopusi MO3BOJSET OPraHU30BaTh MPOEKTHYIO M Y4eOHOMCCIEI0BATENbCKYIO
JeSITeIbHOCTh IIKOJIBHUKOB KaK B PaMKaxX YPOKOB, TaK U BO BHEYpOUHOM JesTenbHOCTH. Hanuuwme
pa3sHOOOpa3HbIX LU(POBBIX JAaTYMKOB JAaeT BO3MOXHOCTb IPOBOJUTH CaMble pa3HOOOpa3HbIE
UCCIIEIOBaHMs, ONUpasiCh Ha HHTEpechl oOydarmuxcs. B kadecTBe mnpumepa MOXKHO NPUBECTH
MCCIIEIOBAHMsI HKOJIOTUYECKON HANpaBICHHOCTU IO BBISBJICHUIO (DAaKTOPOB 3arpsi3HEHUS OKPY)KaroIeH
Cpelbl, U3YYEHHIO SKOJOTMYECKOrO COCTOSIHUSI TMOMEIICHMH IIKOJIbI, MOYBBI, BO3/lyXa B HACEIIEHHOM
nyHkTre U T.7. MccnenoBarenbckue pabOThl C MCIOJNb30BAaHUEM IM(PPOBBIX JATYMKOB IIEJIECOO00PA3HO
npennarate yyammmes 10-11 kiaccoB B paMkax o00s3aTeNbHOM ISl HUX MPOEKTHOW JESATEIbHOCTH.
BeInonHeHue Takux MPOEKTOB SIBJISIETCSI OCHOBAHUEM IS OLIEHKH HE TOJIBKO YPOBHS C(HOPMUPOBAHHOCTH
MPEeIMETHBIX PE3yJIbTaTOB, HO UTOTOBOM OIEHKH JOCTUKEHHSI METANPEeIMETHBIX PE3yIbTaTOB O0yUEHUS:
KOMMYHHUKATHBHBIX (KOTOpPbIE OIIEHHMBAIOTCS KakK B IpoOIlecce MPOBEIEHUS padOThl, TaK M B IMPOLECCEe
3aIUTHI MPOEKTA UM UCCIIEIOBAHUS) U PETYJIATUBHBIX (KOTOpPbIE OLIEHUBAIOTCS B IIPOLIECCE BBIMOIHEHUS
IIPOEKTA).

OcHamenne JUisi  U3y4eHUs  (QU3MKM  OPEICTaBI€HO B BUAE  OOOpyHOBaHUS  JUIS
JI€MOHCTPALIMOHHBIX OIBITOB M O0OPYHOBaHMs i JTAOOPAaTOPHBIX PabOT M YYEHHUYECKHX OIIBITOB,
BKJIFOYAsi OONIYI0 JUIsi €CTeCTBEHHOHAYYHOTO IHKJIA MU(POBYIO J1abOpaTopHio, a Takke HU(PPOBYIO



nabopaTopuro 1o Gpu3nke (Kak JOTOTHUTEIBHBIN JIEMEHT JJI YTITYOJICHHOTO U3ydeHUs (PU3UKH).

JleMoHCTpalMoHHOE 000pyAOBaHHE O00eCreYnBaeT BO3MOXKHOCTh HAOMIOJIEHUS OONBIIMHCTBA
M3Yy4aeMbIX SIBIICHUI, TPOLECCOB U 3aKOHOB. JTO BO3MOXKHO MPHU ONTUMAIBHOM COYETaHUU aHAJIOTOBBIX
U 1(POBBIX CPEACTB HAOIIOACHUSA, aHATIM3a U3MEPHUTENbHON nHpopMmaru. Tak, Hanpumep, I Kypca
(GU3MKM OCHOBHOW WIKOJIBI €CTh BO3MOXKHOCTH JEMOHCTPALUU KIJIACCHYECKHX JIEMOHCTPALMOHHBIX
SKCHEPUMEHTOB: MaJeHuE Tell B TpyOke HbroTOHa, neMoHCTpanus JeicTBUs aTMOC(HEpPHOTO JaBJICHUS,
3akoHa [lackans, usmMeHeHus: oObeMa Tes MPHU HarpeBaHUM (OXJIKICHUH), TPUTHKEHUS MOJIEKYN U T.1I.
HaGop mo siekTpocTaTHKE JaeT BO3MOXXHOCTH JEMOHCTPALMHU SJIEKTPU3AIMH Tell, 3aKOHA COXPaHCHHS
3apsia, TMHUN HAIPSHKEHHOCTH 3JIEKTPUYECKOTo TOJIS U T.A. U MOXKET MCMOJIb30BaThCs Kak 8 Kiacce mpu
M3YyYEHHUH JIEKTPOMArHUTHBIX SBJICHHUH, Tak U B 10 Kj1acce Mpu U3y4EHHUH AIIEKTPOCTATUKH.

[Ipu npoBeeHHH JAEMOHCTPALMOHHBIX OIBITOB JIOJDKHBI COONIOAAThCA TpeOOBaHUA K HUX
HArJsITHOCTU (SICHAst M TIOHSATHAsE MOCTAaHOBKA ONBITa), BUAUMOCTH JJIS BCEX ywalluxcs Kiacca (mpu
HAJIMYUU MEJIKMX JeTajeil HCIOJIb3yeTcsl MX yBEJIWYeHHOe H300pakeHHe MpU MOMOIIM BeOKaMmephl),
SMOILMOHAIBHOCTH U, IT0 BO3MOKHOCTH, 3aHUMATEIbHOCTH (I€MOHCTPALIMOHHBIN OMBIT JOJDKEH BBI3BIBATH
MHTEPEC YYalluXCsl, CO3/1aBaTh MOTUBALIMIO K U3YyYCHHIO MPEAMETa) U YOeAUTEIbHOCTH (ITOKa3bIBaTh TOT
3¢ ek, Ha TEMOHCTPAIUIO0 KOTOPOTO OH OBLT HATIPABIICH ).

Opnako peanusanus JESITEIBHOCTHOTO MOAXOJa B OOy4eHMHM (PU3MKE MEPEeHOCHUT AaKLEHT C
JEMOHCTPAIIMOHHOTO JKCIEpUMEHTa Ha YdeHW4eckud. Hampumep, Mo MexaHUKE HCCIICIOBaHHE
KMHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JIMHAMUKHU, KOJEOATEeNbHBIX JBIKEHUN IEPEHECEHO B
YUEHHUYECKUH OKCHEPUMEHT C COOTBETCTBYIOIIMM Habopom oOopynoBanus. llpm wu3yueHun
ANEKTPOAMHAMUKH JTabopaTopHOoe 00OpyJOBaHHWE TMO3BOJIAET HCCIENOBaTh HE TOJBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C HMCIIOJIb30BAaHHEM KOMITBIOTEPHOTO OCIHIUIOrpada Mmo3BoJsieT MpoHAOII0AaTh |
UCCIIEIOBATh DJIEKTPUUYECKHUE IIEMH TEePEMEHHOr0 TOKa, OJIOK JUOJOB TIO3BOJSET HCCIeN0BaTh
BOJIETAMIIEPHBIE XAPAKTEPUCTUKH Juona. llpm wu3yueHHMM ONTHKU J1abopatopHOEe O0OpYAOBaHUE
MO3BOJISIET HM3YyYUTh 3aKOHBI T'E€OMETPUUECKON ONTHKU (IpeloMIICHHE CBeTa B MOJIYHWIHHIPE U
MOJydYeHHe HW300pakeHUs B JIMH3aX) M TPOHAOIIOJATh OCHOBHBIC SIBJICHHS BOJHOBOM ONTHKH
(uHTepdepeHLus 1 MosApu3alus), UCCIeA0BaTh TUPPAKINIO cBeTa (AUdpaKIMOHHAS PEeLeTKa).

B cooTBeTcTBMM C TpeAMETHBIMH pe3ylbTaTamMu oOydeHHs (usmke o000opynoBaHHE ISt
YYCHMUYECKUX OMNBITOB OOECleYrBaeT IMPOBEIACHHUE CIEIYIOIUX THUIIOB PadOT, CTPYHNIHMPOBAHHBIX 10
BUJIAM JEATEIBHOCTH, HE3aBHCUMO OT WX TEMATUIECKOH MPUHAICKHOCTH:

1. TlpoBeneHue npsAMBIX HU3MEPEHUN (U3MUECKUX BEIMYUH (M3MEpPEHHE Macchl, oObema
KHUJIKOCTH, TEMIIEPATYPbl KUIKOCTH, CHJIBI, CHJIBI TOKA, HAIIPSDKEHHSI) C UCIIOIb30BaHMEM aHAJIOTOBBIX H
UG POBBIX PHOOPOB.

2. TlpoBepka 3aJaHHBIX MPEANONOKEHHUN (MpsIMble H3MepeHHs (U3NYECKUX BEIHYHH H
CpaBHEHHE 3aJJaHHBIX COOTHOILIEHUI Mexay HumH). Hampumep: mpoBepka yCIOBHI IUTaBaHHS Te,
YCIIOBHMIA paBHOBECHS pbluara MW OJIOKOB, 3aKOHOMEPHOCTEH IIOCIIEAOBATEIFHOTO W MapajuIeIbHOTO
COEIMHEHUS TPOBOJHUKOB U T. [I.

3. Pacuer mo moxy4eHHBIM pe3ysbTaTaM MPSIMBIX U3MEPEHUI 3aBUCUMOTO OT HUX Tapamerpa (B
OCHOBHOI 1TKOJI€) ¥ KocBeHHBbIE n3Mepenus (B 10-11 knaccax).

Hanmpuwmep: yckopeHue Tenma Tpu PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TaJIeHWUS,
KECTKOCTb MPYKUHBI, KO3)(DUIMEHT TPEHUS CKOJIbKEHHsI, MEXaHNYecKasi paboTa U MOILIHOCTb U T. 1.

4. HaOmroneHue sIBJICHUN W MTOCTAHOBKA OIBITOB (Ha KAYECTBEHHOM YPOBHE) IO OOHAPYKCHHIO
(hakTOpOB, BIUAIOIINX HA MPOTEKAHHUE JAHHBIX SABJICHUNA. Hampumep: mpsMOIMHEHHOE pacpoCTpaHEeHUE
CBETa, TUCTIIEPCHS CBETA; M3yYSHHE CBOWCTB H300paXEHUS B TUIOCKOM 3€pKalie | T. II.

5. HccnenoBanue 3aBUCMMOCTH OJHOM (pU3MUECKOW BEIMYHMHBI OT JAPYrod € MpeACTaBICHUEM
pe3yapTaToB B BHIE Tpaduka W pacdyera HCKOMOTo MapameTpa. Hampumep: 3aBHCHMOCTH TIYTH
PaBHOMEPHO JIBIDKYIIErOCs Tela OT BPEMEHU IBWKECHHS Tela; CHIIBI TPEHUS CKOJBKEHHUS OT CHUJIBI
HOPMAJILHOTO JABJICHUS, KauyecTBa OOpabOTKM TOBEPXHOCTEH TeN M HE3aBHCHMOCTH CHIIBI TPEHHS OT
TUIOIAIA COTIPUKOCHOBEHHUS TEJN;, CHUJIBl YIIPYTOCTH OT yIUTMHEHUS TIPYKUHBI;, BHITAIKUBAIOIIECH CHIIBI OT
00bEMa MOTPY)KEHHOW YacTH Tella U OT TUIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT
rITyOUHBI, Ha KOTOPYIO IIOTPYKEHO TEJO U T.1.

JlaGopaTopHoe 000pymOBaHHE OOECIECYMBAET CAMOCTOSITCIIBHBIA YYCHHYECKUH DSKCIICPUMEHT,



KOTOPBIA MOXKET HMMETh paziuyHblie (GOpMBI: (POHTATBHBIN 3KCHEPUMEHT ((PpOHTATBHBIC OMBITHI M
nabopaTopHble paboThI), pPabOTHI MPAKTHKyMa, Y4eOHOMCCIIEAOBATEIbCKUE pPAOOTBI U MPOEKTHI
AKCIIEPUMEHTAJIbHOr0 Xapakrepa. [Ipym 3ToM HOpMAaTHBHO-00s3aTE€IbHBIM BHE 3aBUCHMOCTHU OT YPOBHS
u3ydeHust ¢Gu3uku (0a30BBI WM YyriyOJeHHBI) ¥ 00pa3oBaTeIbHONM MPOTrpaMMbl (OCHOBHAS WM
CpenHsisi IIKoJia) sIBisieTcs (PPOHTANBHBIM SKcrepuMeHT. VIMEHHO MOCPenCTBOM (PPOHTAIBHOTO
HKCHEPUMEHTA JIOCTUTAIOTCS MPEAMETHBIE PE3YyIbTaThl SKCIEPHUMEHTAILHOTO XapaKTepa, a yJaluMHCS
OCBAaMBAIOTCSl CIOCOOBI JCWCTBUN, COOTBETCTBYIOLIME YKAa3aHHBIM BbIIIE TMSATH TUNaM  paboT.
JlaGopaTopHBIi MPaKTUKYM LI€JIeCO00pa3eH TOIBKO MPU yriyOJICeHHOM YPOBHE U3YUEHUS MpEeIMeTa.

OnTuManbHBIM JJI JOCTUXKEHHS 1iefiell MpoBeeHHs (POHTAIBHOIO AKCIEPUMEHTa SIBISETCS
npeJcTaBiIeHue JabopaTOPHOro 00OpPYJOBAaHUS W MATEPUANIOB B BUJE TEMAaTHUYECKUX KOMILJIEKTOB IO
MEXaHHKE, MOJIEKYJSIpHON (u3uKe, DJJIEKTpUYECTBY U oOnTuke. lcmonb3oBaHHe TeMaTHUYECKHUX
KOMIUICKTOB CIOCOOCTBYET (DOPMHPOBAHUIO TAKOTO BAKHECHUINErO YMEHUS, KaK IMOAOOp YJalluMHUCS
000py/IOBaHUs B COOTBETCTBUU C LEIbIO UCCIEOBAHMS U3 U30BITOUHOM HOMEHKIIATYPhI MPEATIOKEHHOTO
KOMIIJICKTA; TO3BOJIIET MPOBOJUTH JKCIEPUMEHTAIbHYIO pa0dOTy Ha JII0OOM 3Tare ypoka; YMEHbBIIAET
TPYIOBBIE 3aTpaThl Y4WUTENS MPHU MOATOTOBKE K YypOKaM, MOCKOJbKY HE TpeOyeTcsl MepeKOMIIOHOBKA
000pYyZI0BaHUS B COOTBETCTBHH C 33/1a4aMU KOHKPETHOTO YPOKa.

[Tpu mIaHUpPOBAHMM MPAKTHUECKUX PaOOT BaXKHO UMETHh B BHUAY, YTO MPEIMETHBIC PE3YNIbTATHI
HKCHEPUMEHTAIBHOTO XapakTepa MOTYT OBITb OCBOEHBI TOJBKO TIPU ONTHMAJIBHOM COYETaHUHU
KpPaTKOBPEMEHHBIX (DPOHTATIBLHBIX OIBITOB U OJJHOYACOBBIX TAOOPATOPHBIX PadoOT.

Baxnoe 3HaueHne mmeer TOT (DakT, YTO B COCTaB (PPOHTAIHHOTO OOOPYIAOBAaHUS HapsIy C
aHAJIOTOBBIMH BXOZST U UG POBBIE CpeacTBa u3MepeHus. K HUM OTHOCATCS SJIEKTPOHHBIA CEKYHIIOMEp C
JaTYHKaMH, 3JICKTPOHHBIE BECHl U MaTUYUKU IH(poBoii mabopatopun. Takum o0pa3om, IpHu MPOBEACHUH
(GPOHTANTBHOTO AKCIIEPUMEHTAa B OCHOBHOM IIKOJE YYCHHKH 3HAKOMSTCS C 3JEKTPOHHBIMH CIIOCOOaAMU
W3MEPEHHI U BBIYMCIICHUM.

brnok obopynoBaHus I Y4eHMUYECKHX paboT mo ¢(usmke cpopmupoBaH Ha 0asze mepeyHs
000pyIOBaHUs ISl IPOBEJCHHUS OCHOBHOT'O TOCYAApPCTBEHHOTO SK3aMeHa 1o ¢usuke. Mcmomp3oBanue
npubOpoB U O00OPYAOBaHHS C €IWHBIMH ISl BCEX OOYYalOIIMXCSl XapaKTePUCTHUKAMH IO3BOJISET
CTaHJAPTU3UPOBATH MPOIETYPHl BHITIOTHEHUS SKCIIEPUMEHTAIBHBIX 3a/JaHIH Ha IK3aMeHe U 00eCTIeuuTh
Ha/IEKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUU 3KCIIEPTHOM MPOBEPKH OTBETOB 0Oyydaronuxcs. [Ipu atom
OCHOBAaHWEM /IS BBIBOJIa O TPABMJILHOCTH TIPOBEICHHS JAHHOTO OIBITA SIBJISIFOTCS PE3yJIbTAThI,
MOJTyYEHHBIE yYaIlMMUCS ITOCPEACTBOM MPSIMBIX U3MEPEHUH 3a/1aHHBIX (PU3MUECKUX BEIUYMH.

Habop mist mpoBefeHUsT OCHOBHOTO TOCYIApCTBEHHOTO SK3aMeHa oOecreyuBaeT pa3paboTKy
HECKOJIbKUX OJHOTUMHBIX 33JaHUN IpHU MCIOJIB30BAaHUM OJMHAKOBOTO OOOpPYIOBAaHUS C PA3HBIMU
XapaKTePUCTHKAMU. DTOT TOAXOJ IEIeco00pa3HO HCIIONB30BaTh M MPU TMPOBEIACHUU (DPPOHTAIBHBIX
OIIBITOB M JTabopaTOpHbIX paboT. Hampumep, mpu MpoBeACHNN UCCIeI0BaHNUS 3aBUCUMOCTH CHUJIbI TOKA OT
HaNPSDKCHNUST MOYKHO BBIJENIUTH B KJIACCE TPYIIIBI, KOTOPBIE OyayT MPOBOIUTH TAHHOE HCCIEOBAaHUE,
UCTOJb3Yysl PE3UCTOPHI C pa3sHbIM CONPOTUBJICHUEM, M JaMIouky. Ilo pe3ynpTaraM MOKHO CpaBHUTbH
MOJTyYCHHBIE 3aBUCUMOCTH, 00CYTUTh TPaHUIIBI BBITOTHEHHS 3akoHa OMa JIJIs y9acTKa IIeTH, ONPeeITUTh
COIIPOTHUBIICHUS PE3UCTOPOB.

Crnemyer OTMETHTH, YTO TNPH TMPOBEICHHH (HPOHTAIBHBIX OMBITOB W JIA0OPATOPHBIX pPabOT B
OCHOBHOH IIKOJIe TpeOyeTcs 3aluch pPe3ylbTaTOB BCEX MPSIMBIX HM3MEPEHUH C ydyeToM abCONIOTHON
MOTPENTHOCTH. 37IeCh TPU HCIOJIB30BAHUN TPAIUIIMOHHOTO 000pYAOBaHUs (MEH3YPOK, THWHAMOMETPOB,
TEPMOMETPOB) U CTPEIOYHBIX aMIIEPMETPOB U BOJILTMETPOB aOCOMIOTHYIO MOTPEIIHOCTD 11eJIeCO00pa3HO
CBSI3bIBATH C IIEHOM JIeleHus ipubopa, a Mpu nepexojie K HudpoBbIM HHCTpYMEHTaM (I pOBbIE BECHl U
JaTYUKH) Y4YUTh pabOTaTh C ONUCAHMAMHU OSTUX MPUOOPOB, BBIAENAS JaHHBIE 00 aOCONIOTHOM
MOTPENTHOCTH, JINOO Tpe/yiaraTh 3Haue€HHe MOTPEIIHOCTH B TEKCTE 3aaHUN.

[Ipy mpoBeAeHHWM UCCIEAOBAaHUS 3aBUCHUMOCTEH OJHOM (U3MYECKOM BETMYMHBI OT JAPYroi
y4ammecs: TOJKHBI OCBOUTH TOCTPOCHUE TPpaUKOB C yKazaHHEM aOCONIOTHBIX IMOTPEITHOCTEH, a MpH
NPOBEICHUU pPAOOT Ha MPOBEPKY MNPEANOJIOKEHUH - yMeTh CpPaBHMBATH 3HAYEHHS JBYX HPSAMBIX
WU3MEPEHUH C yd4eToM aOCONIOTHOW TMOTPEITHOCTH (HampuMmep, IIyTeM CpaBHEHUS WHTEPBAJIOB
MOJTyYeHHBIX 3HaYeHUH Ha 4McioBOil ocm). IIpoBeneHue u3mMepeHuil U UCCieOBaHUN B Kypce (DU3MKH
10-11 xnaccoB AOMONHSIOTCS HCMOJIb30BAHUEM OTHOCUTENIBHBIX MOTPEHIHOCTEH, ydaliuecs IOJKHBI



HAy4YUTBCSl PACCUUTHIBATH OTHOCHUTENBHBIC IIOTPEIIHOCTH B MPOCTEHUINNX CIIy4asX MPAMBIX U3MEPEHUN U
CpPaBHMBATh TOYHOCTb PA3JINYHBIX U3MEPEHUM.

OOpaiiaeM BHUMaHME, YTO OLCHMBAHUE JJAOOPATOPHBIX PAadOT NOHKHO 0a3MpoBaThes, Kak U B
KPUTEPHX OILCHUBAHUS dKCHepuMeHTanbHbIX 3anannii KMM OI'D, He Ha mpaBHIBHOCTH O(POPMIICHUS
or4yera O paboTe, a Ha MPABWIBHOCTU JIEHCTBUN MO cOOpPY yCTAaHOBKH, IPOBEIEHUIO OIBITOB, CHSITHIO
MoKa3aHui mprudOpoOB.

OcHamienue A M3y4yeHHs OHMOJIOTMHM HPEACTABICHO KOMIUIEKTaMHU JIEMOHCTPALMOHHBIX
BJIQKHBIX MIPENapaToB, repOapueB U KOJUIEKLUI MO pa3HbIM TeMaM Kypca OMoJIoThH, a Takke mudpoBoit
nabopaTopueill Ui MPOBEAEHUS NpakTUYeckux pador. Kpome Toro, nmpu u3yuyeHUMH OMOJIOIMH MOMKET
MCTOJIB30BaTh LU poBas JadopaTopus Mo OHOIOTUU (KaK JTOTOIHUTEIBHBINA IEMEHT /IS yriIyOJIeHHOTO
M3y4YEeHUs Kypca).

B yuebHOM mporiecce ydammecs: JOJDKHBI HMOJIYYUTh BO3MOXXHOCTh YyBCTBEHHOT'O BOCIIPHATHS
U3y4yaeMbIX SBJICHMH M 00beKTOB. ONHAKO M3ydaeMble SIBIEHUS M OOBEKTHI HE BCErJa MOTYT ObITbh
HETMOCPEJICTBEHHO BOCIPOM3BEICHBI WM IMOKa3aHbl B y4eOHOM MOMeEIIeHHU. B 3Tom ciydae yuebHoe
000pyZl0BaHHE JAaeT BO3MOXKHOCTb MX BOCIPOM3BECTU OIIOCPEJOBAHO, Yepe3 KOJUIEKIHIO, TepOapHBbIi
JMCT, MEKPOIIpENapar, MoJielb, BU1eo(pparMeHT u T.11.

Brnaxxuele npenapaThl NpeACTaBISIIOT cO00M HaTypajibHble OOBEKTbI, CMOHTHUPOBaHHbIE Ha

CTEKJISIHHOM IIJIACTUHKE M OIYIIEHHBIE B CTEKJISIHHBIN LWIMHIP C KOHCEPBUPYIOLIEH >KUJIKOCTBIO, JTNOO
IIPEJICTAaBICHHbIE B IUIACTHKE. 3/1€Ch IPEAJAraroTCsl TOTalbHBIE IPENapaThl, MO3BOJISIOLIME H3ydaTh
BHEIIHEE CTpPOEHUE oOpraHu3Ma win ero uyactu, (Hampumep: «KopeHb 0000BOro pacreHus c
KIIyOeHbKkamMmu», «I'atoka»); aHaTOMUYECKHE Mpenaparhl, NpeHa3HaYeHHbIE Ul U3yYeHUs] BHYTPEHHET O
CTPOEHMs OpraHu3Ma WM €ro opraHoB (Hanpumep: «BHyTpeHHee CcTpoeHue JAryimku», «BHyTpeHHee
CTPOEHUE MTHULIBI»);
OMoJIOTHYECKHE TpenapaTsl, JAIOIIMe TMPEACTABICHHE O CTAagusaX pPa3BUTHS OpraHu3Ma (Hampumep:
«Pa3zButne kocTUCTON pbIOB), «Pa3zBuTHE Kypulbl»). BrnaxHble mnpenapaTsl HCIOJIB3YIOTCS Kak
pa3aToyHbId MaTepua B MPOLECCE AEMOHCTPALMU IIPU U3YyYEHUH HOBOI'O MaTepuaia WiId B Ipolecce
BBINOJIHEHUS TPAKTUUECKUX 3aJjaHni, pa3pabOTaHHBIX Ha UX OCHOBE.

['epbapuu - coOpaHHe MPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUN UM UX YacTe MOMOTraroT U3ydaTh
pacTeHrMe B KaOWHETe W Yy3HaBaTb €ro B MNpUpoJe, a repbapuzanus - Haubosee MpPocToil crocod
COXpAaHEHUs PACTEHUHW W HMX YacTel B TEUCHHE JIMTEIBHOIO BpeMEHHU. B mepeuHe mnpenmaraercs
cucremMatuyeckuii rep6apuil (Hanmpumep, «OCHOBHbBIE TPYINIbl pacTeHUi») M repOapuil mo oouei
Ouonoruu  (KOTOpBIM IO3BOJSIET MPOUJUIIOCTPUPOBATH M3MEHUYMBOCTb, HCKYCCTBEHHBIH OTOOp,
cHUCTeMaTUYeCKHe KaTeropuu M BHJI000pa3oBaHUE, TUBEPreHLMsS W KOHBEPreHIHs, TOMOJIOTMYHbBIE U
aHAJIOTUYHBIE OpraHbl, pyJMMEHTapHbIE OpraHbl, apoMopdo3, uanoazantanus (GEHOTHUN U TEHOTHII,
MOJUIUIONIUSI, OTAAJeHHas TMOpHIU3anus, B3aUMOACHCTBUE PACTEHUH ¢ aOMOTHYECKUMH (haKTopamu
Cpelbl, B3aUMOJEICTBHE pacTeHud ¢ OuotudyeckuMm ¢akrtopamMu cpeabl). ['epOapHblii MaTepuan
UCMOJB3YIOT KaK pa3faTOuHbI MaTepuai Ui JIEMOHCTPALMM H3y4aeMbIX OOBEKTOB, JUIS BBIMOJTHEHUS
MPAKTUYECKUX 3aJJaHUM NP 3aKPEIUIEHUN MaTepuana Wik JTMarHOCTUKU yYEOHBIX Pe3yJbTaTOB.

Taxoke mpencTaBleHbl KOJUIEKIMKM - HaOOpBHl MPEAMETOB WM BELIECTB, MOAOOpPAaHHBIX IO
ornpeseNeHHbIM Npu3HakaM. OObEKTaMH UX MOTYT OBITh paclpaBieHHbIE U 3aCyIIEHHbIE HACEKOMBIE,
paxooOpa3Hble, pAKOBHHBI
MOJITIOCKOB, OT/AEJbHbIE YacTHU CKEJIETOB )KMBOTHBIX. B KOJUIEKIMAX COUYETAIOT HATypajibHble OOBEKTHI C
UX H300paXEeHHEM B BHUJAE PHUCYHKOB WIM MyJspkedl - wumutauuil. IlpemioskeHHble B TmepeuHe
Moponoruueckue KOJUIEKIUU Jar0T MPEJCTaBICHUE O BHEUIHEM CTPOEHUU OPraHoB WM MX 4acTew,
MO3BOJISIOT MPOBOJUTH CPABHEHUS OOBEKTOB, BBIICHATH MX OOIIME YEPTHI M YEPThI pa3iauuus (Harpumep:
«[IpencraBuTeny OTPSIOB HACEKOMBIX» U JIP.);
00IIe0MOIOTUYEeCKHE KOJUIEKIIMM TO3BOJSIOT BBUICHATH B3aUMOCBA3M B OPraHUYECKOM MHDPE,
paccMaTtpuBaTh  pa3BUTHE OPraHU3MOB, IMPOCJIEKMBATH  OOIIEOMOJIOTHYECKHE 3aKOHOMEPHOCTH
(narmpumep: «IIpumepsl 3alMTHBIX MPHUCIIOCOOIEHUN Y HaceKoMbIX»). Komekimu, xak v repdapuu,
UCIOJIB3YIOT KaK Pa3JaTOYHbIA MarepHuai Ijs JIEMOHCTpAIMU U3ydaeMbIX OOBEKTOB, JUISl BBHIOJHEHUS
MPAKTUYECKHX 3a/IaHUH MPH 3aKPEIUIEHUN MaTepualla MM IMarHOCTUKU y4eOHBIX pe3yabTaToB.

O3HaKOMJICHHE YYallUXCs C MHUKPOCKOIIMYECKMM CTPOCHHEM JXUBBIX OPraHM3MOB - OJHA U3



INIaBHEWIINX 3a/Jay HAyKH, T[IO3BOJISIOUIMX [OABECTH IIKOJIBHUKOB K IOHMMAaHHIO €IMHCTBA
opraHudeckoro Mupa. s mpoBefeHHs J1a0OpaToOpHBIX paboT B LU(POBYIO Ja00OpaTOPHIO BKIIIOYECH
MHUKpPOCKOII, @ B KOMIUIEKTE IMOCYIbl U 00OpYAOBaHMS OOIIEro Ha3HAYCHHsS HMEIOTCS HEoOXOAUMOe
OCHAIllEHUE I IPOBEICHUS 1aO0paTOPHBIX PadoT.

[Mudposast nmabopartopust BKIOYaeT HAOOp Ui M3TOTOBIIEHUS MUKporpenapatoB. CBexue
mpemapaTsl U3rOTABIMBAIOT JIsl HEMEJICHHOTO paccMOTpeHusl. K HUM OTHOCSITCS )KUJKOCTHBIE (OOBEKTHI
OOBIYHO TIOMEUIAIOTCS B BOJY, a IMpemapaTbl COXpAHSIOTCS B TEUEHHE HECKOJIbKHX JHEH), cyxue
(HampuMmep, 9acTUIly MTHYBETO Tepa, MPOCTO MOJIOKHUTh HA MPEIMETHOE CTEKIO U MUKPOCKOTIHPOBATH),
KUBBIE TMpernapaTsl (Ma3Ku - KallIk >KUJIKOCTH, HalpUMep KPOBH) M BHUTAJbHBIE MpernapaTsl (KOTOpbIe
UCTIONIL3YIOTCSL I M3YUYEHHUS MAJIOKJICTOYHBIX OOBEKTOB (IMPOCTEHINHX, KOJOHUN BOIOpPOCIEH), s
HaOmroneHuss JABWKeHUs (Tydenbku, ameObl). [IpuroromBieHume MuKpompernapata BbhIpadaThIBaeT y
yYaIerocss HaBBIKM CaMOCTOSITEIBHONH pabOThl, aKTUBH3UPYET MX IMO3HABATEIBHYIO NEATEIHHOCTh U
3HAKOMUT C TEXHHKOW M METOAMKOW HaydHOTo HuccienoBanus. B mudpoByro maboparopuio BKIOUYEH
Takke W HabOp MHKpOMpENnaparoB, KOTOPBIA COJEPKUT TOCTOSHHBIC NpEraparbl, J0IT0e BpeMs
COXPAHSIOIINECS B IPUTOIHOM JIJISI MUKPOCKOITUPOBAHUS BUJIE.

Crnemyer OTMETUTh, 4YTO HapsAAy C HCIOJIB30BAaHHEM IIEPEYHCICHHOTO BBINIE Y4eOHOTO
00Opy/IOBaHUSl BaXHYIO pOJIb B H3YyYCHHH OWOJIOTMHU WIPAIOT MPHUPOAHBIE OOBEKTHI, TaK KakK B
OOJIBIIMHCTBE CIIYYaeB TOJIHKO OHM MOTYT OOECIECUNUTh HAUOOJBIIYI0 KOHKPETHOCTh U TOJHOTY 3HAHUHN
y4yalmxcs, TOMOTalT (pOPMHUPOBAHUIO Yy HUX MPABWIBHBIX OMOJOTHYECKHX 3HaHUK. K TakuMm >KUBBIM
00BEKTaM OTHOCAT PACTEHUS, XUBOTHBIC XHBOTO YroJiKa, aKBapuyma, TeppapuyMma. DPPEKTHBHBIM
CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMHU SBISIOTCA OKCKYPCHM B OWOIIOTUYECKHE U
KpaeBeI4eckne My3ed, OOTaHWYEeCKHe Cajllbl, 300MapKH W OKPYXKAIOIIWE IIKOJIy eCTECTBEHHBIC H
HCKYCCTBEHHbBIE IPUPOJIHBIE COOOIIECTBA.

TpaauMoHHbIE OMOJOTHYECKHE MYJSDKA M MOJICIH B HACTOSIIEE BPEMs YCICIIHO 3aMEHSIOTCS
nu(ppoBeIMU  00pa30BaTEIbHBIMU  peCcypcaMu: BHICOPparMeHTaMU, aHUMAIMed, BUPTYaJIbHBIMU
nabopatopusimu. LludpoBeie oOpasoBarenbHBIE pecypchl HE MOTYT CTaTh IOJHOLEHHOH 3aMEHOM
pEeAbHBIX MPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH MO3HAKOMHTHCA C 0OoJiee HIMPOKUM KPYroMm
00BEKTOB, CO3/IAI0T MPEANOCHUIKH JUIsI HHTEHCU(UKAIIMK 00pa30BaTEILHOTO Mpoliecca U 00eCIeuynBaOT
He3aMeUIUTEIbHYI0 OOpaTHYIO CBSI3b, KOMIBIOTEPHYIO BU3YaTH3aI[UI0 HHPOPMAIUH, aBTOMATHU3AIHIO
yIIpaBJIeHUs] Y9eOHOU AEATEIBHOCTBIO U KOHTPOJIb €€ Pe3yIbTaTOB.

OcHalieHue A7 U3Y4eHHUs XMUMHH TPEACTAaBIEHO B BHUJE JEMOHCTPAIMOHHOTO 00OpYyIOBaHUS,
KOMIUICKTa XUMHUYIECKUX PEAKTHBOB ¢ HEOOXOIUMBIM 000PYIOBAHUEM U3 OOIIETO KOMIUIEKTA MOCYABl U
o0OpynoBaHUs Al YYCHHYECKHUX OIBITOB U KOMILIEKTa KoJmeKiuit. Kpome Toro, npu u3ydyeHUN XUMUU
UCTIOJB3yeTCsl O0ImIasi JUIsi €CTeCTBEHHOHAYYHOTO IUKJIa IHQpoBas Jraboparopus, a Takxke Hudposas
nabopaTopusl 1o
XUMUH (KaK JTOTIOJTHUTEIBHBIN AJIEMEHT JJIs YIITYOJICHHOTO U3yUeHUS] XUMUH ).

JIeMOHCTpallMOHHBIA JKCIEPUMEHT SIBIISICTCSI BaXXHOW YACThIO OOY4YEHHS XHMHH. 3J€Ch BaXHO
MMOMHUTB, YTO TIPH €T0 MPOBEICHUM 0053aTEIIbHO JOHKHBI OBITh COOTIOZICHBI BCE HEOOXOIUMBIE DTAIIbI:
MOCTaBKa IIeJT YKCIIEPUMEHTA,

OIMMCaHNEe HEOOXOAMMOTO IS €T0 BHITIOJTHCHHSI 000PYI0BAHHS U PEAKTHBOB, INIAHMPOBAHUE ITOPSIKA
MIPOBEJICHUS, OMTUCAHNE UCXOHBIX BEIIECTB, IPOTHO3ZUPOBAHKE 0)KUIAEMBIX B PEaKIIMOHHOW CMECH
W3MEHCHUH U Pe3yJIbTaTOB YKCIICPUMEHTA,

OTMKCaHWE U3MEHEHUH, MPOU3OIIEAIINX C BEIIECTBAMH,

($hOopMyIIMPOBKa BBIBOJIOB U3 SKCIICPUMEHTA,

CO3/IaHHEe PUCYHKA DKCIIEPUMEHTATBHON YCTAHOBKH M COCTaBIICHHE ypaBHEHUS peakiuii. B mpoiecce
MPOBEJICHUS JICMOHCTpAIM, ydJalldecss OCBAaMBAIOT JTalbl TPOBEACHHS OIBITA, TOITOMY Hamboee
3¢ (HEeKTHBHBIM SIBISETCS HE MPOCTOE OMUCAHHE OMbITa yYUTENEM, a HCIOJIh30BAaHUE JBPUCTHUECKOMN
Oecenpl. [Ipu peann3anuu Takoro cleHapus Iake He OYeHb CIOXKHBIM ONBIT 3aHUMAET JOBOJIFHO MHOTO
BPEMEHH, HO CJIEIOBAHUE €My TO3BOJISET 00eCHeYnTh MOHUMAHUE O0YUYaAIOIUMUCS MPHUEMOB HAyUYHOTO
MO3HAHUS W WCIIOJNB30BAaHUE HMX YK€ B CaMOCTOSTEIBHOW AEATENBHOCTH B MpOIecce yYSHHUECKOTO
sKkcriepuMenTa. Ha HauanpHOM dTane u3ydeHus XxuMuu (B 8-9 kiaccax) IMEHHO TaKOM MOJXOJ MO3BOJISIET
JOCTHYb MaKCUMaJTbHOHM 3 (hEKTUBHOCTH OT MPOBEACHUS JTa0OPATOPHBIX U MPAKTUUECKUX PadoT, a TaKkKe



copMHUPOBATH Yy yJaIINXCsl OTBETCTBEHHOE OTHOIICHHE K SKCIICPUMEHTY.

[Ipy OlEHMBAaHMM YYEHHUYECKUX MPAKTUYECKUX pPAaOOT IeIecoO00pa3sHO YUUTHIBATH IMOJIXOIbI,
UCTIONIB3YIONIME B OK3aMEHAIIMOHHBIX ~MaTepuajax. Tak, B HAacTosdllee BpeMs Ipeularaercs
HKCHEPUMEHTAIBHOE 3a/laHKe, TMPEAyCMAaTPUBAIOIIEE BHIOOP IBYX BEIIECTB M3 IMATH MPEIJIOKECHHBIX H
NPOBEJCHNUE C HUMH DPEaKIMH, OTPAKAIOMNX XMMHUYECKHE CBOIMCTBA yKa3aHHOTO B YCJIOBUH 3aJlaHHS
BemiecTBa. OIleHMBaHWE HIET HA OCHOBAHMHU OTYETa YYCHHMKA O TMpOJeIaHHOW paboTe (ypaBHEHHs
peakuii, BBIBOJB O HAOMIOJCHUAX) U HA OCHOBAHUH NPSMOT0O HAOIOJICHHUS 3a ACHCTBUSAMH yYEHHUKA IO
IMPOBCACHUIO OIIBITOB. HpI/I O9TOM BBIACIIAOTCA 3Tallbl 0T60pa BCIICCTB U CMCIIMBaHUA BCIICCTB B
COOTBETCTBHH C IIYHKTaMH WHCTPYKIHH K paboTe.

BaxuelmyM HampaBiIeHHEM KaK JEMOHCTPALMOHHOTO, TaK M YYEHHMUYECKOTO AKCIEPUMEHTa
JOJDKHO CTaTh HCIOJIb30BaHUE IU(POBOIi 1abopaTopuu, KOTOPAsk MO3BOJSIET OPraHN30BaTh XUMHUCCKUN
OKCIICPUMCHT Ha NPUHOUIIMAJIBHO HOBOM YPOBHC, HepeﬁTH OT KayeCTBCHHOM OLICHKHU Ha6JIIOI[aeMBIX
SIBJICHUI K CHCTEMHOMY aHAJIN3y KOJIMYECTBEHHBIX XapakTepucTHK. [Ipu paboTte ¢ marunkamu mugpoBoii
nabopaTopun oOecreunBaeTCss aBTOMATU3HPOBAHHBI cOOp M 00pabOTKa MaHHBIX, XOJ JKCIIEPHUMEHTa
MOXET 0TOOpaXkaThCsl B BHJIE TPA(UKOB HIIH ITOKa3aHWH MPUOOPOB, a Pe3yabTaThl SKCIEPUMEHTOB MOTYT
COXPAHATHCA MJIIMTCIBHOC BPCM:. HaubGomnee AKTYAJIbHBIM  JIsI  XUMHHU ABJCTCA HICPEXOJ K
KOJINYECTBEHHBIM XapaKTEPHCTHKAM, KOTOPBI MOKHO HMPOMJUTIOCTPHPOBATH CICAYIOIIUMH MTPUMEPaMHU:
U3ydeHUE CTPOCHHUS IUIAaMEHH, ompeneneHue pH B pasHbIX cpemax, ompeneieHHe CKOPOCTH PEaKln,
M3y4CHUE BIHMSIHUS KOHIIGHTPAIMY M TEMIIEPATYphl Ha CKOPOCTh PEaKIIUH.

udposas madbopaTopusi MO3BOJISIET PEATU30BATH MEKITPEIMETHBIE CBS3H C IPYTUMH TPEIMETaMH
€CTECTBEHHOHAYYHOT'O IIMKJIA, TIOCKOJIBKY JaeT BO3MOKHOCTH BBIITOJHSITH HHTETPUPOBAHHBIC y4EOHbIE
HCCIICA0BaHUA 110 CCTCCTBCHHBIM HayKaM, IPUMCHATH U OCBAMBATL 3JICMCHTBI CTATUCTUKHU U
UH(OPMAIIMOHHBIE TEXHOJIOTHH.
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