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PexomMeHnganum 1mo ucnoab30BaHNIO CTAHAAPTHOTO0 KOMILIEKTA
ooopynoBanus Llentpa «Touka pocTta» npu peajau3zauuu NporpamMm
€CTeCTBEHHO-HAYYHOIl U TeXHOJIOTHYeCKOH HANlPpaBJIeHHOCTeH

Ilepeuens craHmapTHOrO KOMIUIEKTA 000pynoBaHus aj1st ocHameHus Lientpos «Touka pocta»
c(hOpMHUPOBaH C yYETOM pPsi/ia IPUHLUIIOB, B TOM YHCIIE!

[TpuHnun npeeMcTBEHHOCTH cucTeM 00opyaoBanus. OOopynoBaHUE Il TPOBEICHUS
YYEHMUYECKUX MPAKTHYECKUX paboT SBIseTCs OOMINM TS yPOBHEH OCHOBHOTO OOIIETO U CPETHETO
o0rmiero obpazoBaHus. B cucTeme HarmsAHBIX CPEACTB OOYUCHHS U IEMOHCTPAIIIOHHOTO 000pyIOBaHUS
UMEI0TCsl 6a30BBIE 3JIEMEHTHI, 00IIKE ISt OCHOBHOTO OOIIET0 M CPEAHEro 00IIero 00pa3oBaHHsI.
Lndposas mabopatopus 1 000pyAOBaHKE OOIIET0 HA3HAYSHHUS TIO3BOJISIIOT 00ECIIeUUBATh ACATEIbHOCTh
00yJaromuxcs Kak B OCHOBHOI, TaK U B CTapIleH IIKOJIE, @ B COBOKYITHOCTH C IU(POBBIMU
nabopatopusimMu 1o (pU3UKe, OMOJIOTUU U XUMHH - IPAKTUYECKYIO JESTEIbHOCTh B paMKax M3Yy4eHUs
€CTeCTBEHHOHAy4YHbIX MpeaMeToB B 10-11 kimaccax Ha yriyOJIeHHOM YpOBHE.

[IpuHiun coyeTaHus KJIaCCHUYECKUX U COBPEMEHHBIX CPEICTB U3MEPEHHUN U CIOCOOO0B
9KCHEPUMEHTAIILHOTO UCCIICAOBaHUS SBICHUH. B cocTaB 000pyoBaHMs BXOAAT KJIACCHUECKHE CPEACTBA
nu3MepeHus (HarpuMep: JHHAMOMETPBI, CTPEIOYHbIC aMIIEPMETP U BOJIETMETP) M HUPPOBBIE TPHUOOPHI
(narmpumep: HUQPOBLIE BECH, CEKyHI0Mep) 1 AaT4uKH. COOII0CHNE STOT0 PUHIIUTIA HMEET 0c000e
3Ha4YEeHHUE I yPOBHS OCHOBHOTO O0IIEero 00pa3oBaHms, IOCKOIBbKY 371€Ch IPOUCXOIUT 3HAKOMCTBO CO
croco0aMu U3MepeHus GU3NUECKUX BEIIMYKH, (DOPMUPYETCS TOHUMaHKUE TPUHIIUIIOB ACHCTBHS
AHAJIOTOBBIX U3MEPUTECIBHBIX HpI/I60pOB u O6CCHC‘-II/IB3€TCSI MEpEXOa K UCITOJIb30BaAHNIO MHCTPYMCHTOB
¢ poBoit maboparopuu.

[IpuHiun npuopuTeTa yUeHUYECKOT0 SKCIEPUMEHTA IS PEAIN3aLH CUCTEMHO-
JeSITeIbHOCTHOTO TIOAX0/a. Peanu3anus cCHCTeMHO-ESITETbHOCTHOTO TOAX0/a B 00y4eHUHT
C€CTCCTBCHHOHAYYHBIM IMPpEAMETaM 6a3preTcsl B IICPBYIO O4YCPCAb HAa BOBJICUCHUN o6yqafoumxc;1 B
MPAaKTUYECKYIO JESITEIbHOCTh 110 IPOBEACHUIO HAOMIOACHUH 1 onbITOB. [103TOMY 3HaUMTENbHAS YaCTh
HAOJIIOJICHUI U OTIBITOB, KOTOPBIC B TPAIUIIHOHHOW METOUKE MPEJIarajuch KaK IeMOHCTPAI[MOHHbIE,
MIEPEHECEHBI B Pa3ps]] yUCHUYECKUX padot. CielyeT OTMETUTh, YTO B HACTOSIIEE BPeMs H3yUYCeHUE
(GU3UKH, XMMUHU 1 OMOJIOTHH B OCHOBHOM ILIKOJIE M HA 6230BOM YPOBHE CTapILEH MIKOJIbI OPUEHTUPYETCS
Ha OCBOEHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTH, KOTOPOE HAET Yepe3 pa3BUTHE CIIOCOOHOCTEH
yyaluxcs aHaJIu3upOBaTh Pa3HOOOPa3HYI0 eCTECTBEHHOHAYUHYIO HH(OpMAIIHIO ¥ UCIIOIh30BaTh
MOJTyYEHHBIE 3HaHUS U O0BSICHEHUS SIBJICHUH U POLIECCOB OKPYKAIOLIET0 MUPA; IOHUMATh
0COOEHHOCTH HCIIOJIb30BAHUS METOJIOB €CTECTBO3HAHMS JJIS IIOJTyYEHHS HAYYHBIX JaHHBIX; TPOSBIISTD
CaMOCTOATECIIbHOCTD Cy)KIIeHI/II‘/II 1 IMOHMUMATh POJIb HAYKH U TCXHOJIOTMYECKUX I/IHHOBaHI/Iﬁ B pa3BUTUHN
O6IIICCTBa; OCO3HaBaTb BaAXKHOCTb HAyYHBIX I/ICCHCJIOBaHI/Iﬁ 1 UX CBA3b C HAIUM MaTCpUaJIbHBIM
OKPY>KE€HHEM U COCTOSIHUEM OKpYy»Karomeil cpeasl. OpreHTalus Ha eCTeCTBEHHOHAYYHYIO IPaMOTHOCTb
NpeIoaraeT akieHT Ha METOOIOTHIO HAYKH M HANPSMYIO CBS3aHO KaK € OOIUM YHCIIOM YYEHUYECKUX
OIIBITOB B KypCaX €CTCCTBCHHBIX HAYK, TaK U HAIIPABJICHHOCTHIO UX Ha (bOpMI/IpOBaHI/Ie
CaMOCTOSITETIbHOCTH ACHCTBUH NMPH MIPOBEIEHUH HAOIIOICHUH, U3MEPEHUI U CCIeJOBaHUH.

Hcnonb3oBanue cpecTB HATTISAHOCTH M y4eOHOTo 000pyI0BaHUs B y4eOHOM Ipolecce
HaIpaBJICHO Ha BBIITOJHEHHUS CIEAYIOMUX QYHKIUIA: o0ecriednBaroT OoJiee MOTHYI0 H TOUHYIO
MHPOPMaIUIO 00 U3yyaeMOM SIBJICHUH WIH 00BEKTE H TEM CaMbIM CIIOCOOCTBYIOT MOBBIILICHHIO KaYecTBa
00y4YeHHST; IOMOTal0T B MAKCUMAJILHON Mepe Pa3BUTh MO3HABATEIbHBIE HHTEPECH! YUAIXCS; TOBBIIAIOT
YPOBEHB HATJISTHOCTH U JOCTYITHOCTH OOYYEHHS; yBETUYNBAIOT 00BEM CAMOCTOSATENEHON PabOTHI
ydaliuxcs Ha YPOKE U BHeypO‘IHOfI ACATCIIBHOCTH, CO3AAar0T YCJIIOBUA JIJI OpraHu3alyiv IMpaKTUKO-
OPUEHTUPOBAHHON POEKTHON M MCCIIEIOBATENbCKOM IS TENbHOCTH; JAI0T BO3MOXKHOCTD JIOCTYIIHEE U
riry0Xe pacKphITh CoJiepKaHue yueOHOro MaTepraa, CliocoOCTBYIOT (JOPMUPOBAHUIO Y yUAITUXCS
ITOJIOKHUTECIIbHBIX MOTHBOB 06yquI/m.

Baxwnetimieit yactoto ocHamenus Llentpa «Touka pocTtay siBisieTcs qudpoas 1ad0paTopHs,
nepeveHb JaTYUKOB KOTOPOM MO3BOJIET UCIOIB30BATh ATY J1A00PATOPHIO NPU U3YUECHUH (PU3UKH, XUMHUH
u Ouonorny. BBezeHne B MIKOJIBHBIN 3KCIIEPUMEHT ITUGPOBBIX JATYHUKOB JISI PETUCTPALIUHN PA3THIHBIX
BEJIMYMH ¥ BO3MOYKHOCTH HCIIOJIb30BaTh KOMITbIOTEP (CMapT(hOH WM ILIAHIIET) )i pacueToB U
odopMIIeHHUS PE3yIbTaTOB OIBITOB, O3BOJIAET MEPEUTH HA HOBBIH KaueCTBEHHBIN YPOBEHb POBEICHNUS
W3MEPEHHMI, YIIPOCTUB IPOILIECC U3MEPEHUI U MOBBICUB UX TOYHOCTh. [10siBIcHHE IIUGBPOBBIX TEXHOJOTHI



B JIaOOPAaTOPHBIX PAOOTaxX MOBBIIIACT UX AKTYaJIbHOCTh U IIPUBJIEKATEIBHOCTh B CO3HAHUM COBPEMEHHOI'O
IIKOJIbHUKA, YCUJIMBAET HATJISIAHOCTD KaK B XOJI€ OIBITOB, TaK U IPU 00paboTKe pe3ysIbTaToB C
UCIIOJIb30BaHUEM MPOTPAMMHBIX CPeCTB. sl SKCIIEpUMEHTOB IO OMOJIOTHH M XUMUH 3TO SIBISIETCS
3HAYMMBIM IIEPEXO0JIOM OT KaUYeCTBEHHBIX HAOIOICHUI U OTIBITOB K KOJMMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonp3oBanue 1nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET OAXO0/bl K IPOBEICHUIO U
JIEMOHCTPALMOHHBIX, M YYEHUYECKHUX OIBITOB!

HUcnonb3oBanue mudppoBbIX TaTYUKOB B KAUECTBE U3MEPUTEIBHBIX HHCTPYMEHTOB U3MEHSIET
HOJXO/bI K IPOBEACHUIO IPSAMBIX U3MEPEHUH (PU3NUECKUX BEJIINYKH.

TpaIuIMOHHO B KAYECTBE CPENCTB U3MEPEHHUS UCTIOIB30BAIIUCH IIPOCTEHIIINE HHCTPYMEHTEI
(ppruakHBIE BECHl U pa3HOBECHI, MEH3YPKa, TUHAMOMETP, TEPMOMETP) U CTPEJIOYHbIE TPHUOOPHI
(amImepMeTp ¥ BOJIILTMETD).

Hcnonp3oBanue nu@poBbIX J1aTYUKOB [T03BOJISIET HA COBEPILICHHO JPYTrOM KaueCTBEHHOM YPOBHE
MPOU3BOJUTH U3MEPEHHSI BPEMEHH, PACCTOSHUS, HIMETh BO3MOKHOCTD PETHCTPUPOBATh M HAOIIOAATh
M3MEHEHHE BO BPEMEHHU TaKUX BEIMYUH KaK TEMIIepaTypa, SJIeKTPUUECKOe HallpsbKeHUe, CUla ToKa U T. 1.

OTH BO3MOXKHOCTH IIO3BOJISIIOT, HAIIPUMED, Ha YPOKaX (PU3UKH C BBICOKOH TOUHOCTBIO U3MEPHUTh
MI'HOBEHHYIO CKOPOCTh T€Ja, IBHKYILEr0Cs HEpaBHOMEPHO, HA0MI0AaTh B TMHAMUKE IIPOLIECC
3JEKTPOMAarHUTHON MHIYKIMH, BOSHUKHOBEHHE U M3MEHEHHE WHAYKLIIMOHHOTO TOKa, UCCIIeI0BaTh
WU3MEHEHHUE TEMIIEPATyphl C TEUEHHUEM BPEMEHH B IIPOLIECCE YCTAHOBJICHUS TEMIIOBOIO PABHOBECHS H T.JI.

Ha ypoxax 6nonoruu nosiBisieTcst BO3MOXKHOCTbD MOJTY4HUTh KOJTMYECTBEHHbIC JaHHBIE IPH
MIPOBEJICHUH OIBITOB, HAIPUMED: NIPU ONpeAeTICHUH (PaKTOPOB, BIUSAIOMINX HA CKOPOCTH Hpoliecca
(doTocuHTE3a, IPH U3YUEHHUHU JbIXaHHUS KOPHEH U TIUCTHEB, IPHU UCCIIEIOBAHUH YCIOBUHN MPOpacTaHHs
CEMSH U T. [I.

Ha ypokax Xxumuu Ha KOJIMYECTBEHHBINH YPOBEHB MIEPEXOAAT MPAKTHUECKHE PA0OTHI 110 H3YYEeHUIO
Mpolecca MEeKTPOIU3a, UCCIeI0BaHNe IK30TEPMUYECKUX U SHAOTEPMUYECKUX PEAKIIHI, TETIOBOTO
s¢dexra ropeHust Torwmaa U T. 1. C UCIONb30BaHUEM TPAIULIMOHHBIX «aHAJIOTOBBIX)» CPEACTB MOJ00HBIE
M3MEPEHHs BBIIIOJIHUTH HEBO3MOXKHO. OHAKO, ITpU Hepexoe Ha HH(POBYIO J1a00paTOPHIO B
TEMaTUYeCKOM TUTAHUPOBAHUH HEOOXOIUMO MPELYCMOTPETH AOTOIHUTEIBHOE BPEMs ISl 00yUeHUS
paboTe ¢ JaTYMKaMu, BKIIFO4asi COOPKY SKCIIEPUMEHTATBHON YCTAHOBKH C IATYMKAMH, CHATHE [TOKa3aHUH
C DKpaHa KOMIIBIOTEPA, ONPEAEICHUE NOTPELIHOCTEN H3MEPEHUIH.

st paboThI ¢ UPPOBBIMU JaTIMKAMHU HCTIONB3YETCs CIIeUATBFHOE MPOrpaMMHOE 00ecTIeUeHue,
YCTaHOBJICHHOE Ha KOMIbIoTep. J{i1si KOMMyHHKaIuK MU(PPOBBIX JATYHKOB, 3AMUCH U XPAHEHUS
MH(OPMAIIH, TIOITYYEHHOH ¢ UX ITOMOIIBI0, IU(POBast 1a00paTopus UCIIOIb3YETCs B KOMILIEKTE C
HOYTOYKOM C HEOOXOJMMBIM YCTaHOBJIEHHBIM ITPOrPAMMHBIM 00€CIICUEHUEM.

Hcnonb3oBaHne KOMITLIOTEPHON OPMBI PETUCTPALIMY MTOTYYCHHBIX 3HAYCHUH W IOCTPOCHUS
rpauKOB U3MEHSET MOAXOABI K 0(OPMIICHHIO Ta0OPATOPHBIX U IIPAKTUUYECKUX PAOOT 00YyHaIOIIMMUCS.

JlaHHBIE, TOTyYEHHBIE TIPY TOMOIIM HH(POBBIX JATYMKOB, BHOCSTCS B 3JICKTPOHHBIE TaOIHUIIbI,
YTO MMO3BOJISIET CTPOUTH rPpaMKH 3aBUCUMOCTEH MCCIIelyeMbIX BEJIMYMH Ha SKpaHe KoMIbloTepa. Ha
OCHOBaHHWH dTHX Ipa)uKOB JeNIaTh BHIBOJBI O XapaKTepe 3aBUCUMOCTH BEIMYHMH OT BPEMEHHU HITH IPYTUX
napametpoB. Ha yrimyGieHHoMm ypoBHE 1iesiecoo0pa3Ho 00ydyaTh NPOBOAMUTE alllIPOKCUMALIUIO
BBIOpPaHHBIX TOYEK UTOTOBOW TpaduecKoil 3aBUCHMOCTBIO.

OTH HOBbIE BOBMOXKHOCTH MO3BOJISIOT aBTOMAaTHU3MPOBATh PyTHHHBIE MTPOLIEAYPHI 3aII0THEHHS
TaOJIHIL, BHIIOJIHEHUE OJHOTHITHBIX PacueToB, noctpoeHus rpadukos. Ludposas horokamepa mno3poiser
cdororpadupoBaTh COOPaHHYIO SKCIEPUMEHTABHYIO YCTAHOBKY U IPUKPENUTH (oTorpaduio B
AJIEKTPOHHBIH 0TYeT. TakuM 00pa3zoM, OCYHIECTBIISIETCS TIepeXo.l K 0QOPMIICHHIO JIEKTPOHHOTO OTYETA O
NPOJIEIaHHOM 3KCIIEPUMEHTE, TPOEKTHOM WIIN HCCIIeJ0BaTeNbCKON padoTe.

B03M0OXHOCTB NCTIOJIB30BaHMS BUICOHAOIIOACHUS 32 POLIECCOM BBITIOIHEHUS! TPAKTUIECKUX
padoT 00yJarOIIUMHUCS U3MEHSIET MOIX0bI K OLIEHUBAHUIO Pa0oOT.

DNEKTPOHHBIN OTYET O MPOACIAHHON NPAKTUISCKON Pab0Te MOYKET COMPOBOKAATHCS
NpUKpeIyieHHo! doTorpadueid, KoTopast MO3BOJISIET OLEHUBATH IPABUIBLHOCTH COOPAHHOM
9KCIIEPUMEHTANBHOI YCTaHOBKH, O0JI€€ TIOJTHO OTPEAEIATH MOJHOTY M MPaBMUIIBHOCTH IPOAETIAHHOTO
WCCIIEIOBAHNS, aHATU3UPOBATH TIOCTOBEPHOCTH MPEACTABICHHBIX IKCIIEPUMEHTAITBHBIX TaHHBIX. [Ipu
OJTHOBPEMEHHOM BBITIOJIHEHUH PAa3HBIMU TPYNIaMU 00YYaIOIIMXCsl Pa3HbIX HCCIEA0BATENbCKIX padboT
1es1eco00pa3Ho UCTIONb30BaTh BUAE03AINCH BCEro X01a paboT. B 3ToM cityyae oieHMBAaTHCS MOTYT HE
TOJIBKO TIPEJIMETHBIE PE3yIbTaThI, CBSI3aHHBIE C TPOBEJCHIEM KOHKPETHOTO SKCTIEPIMEHTA, HO 1
KOMMYHHKATHUBHBIE U PETYJISITUBHBIE IEHCTBUS: TNIAHUPOBaHUE PabOTHI, OTCIEKUBAaHNE X0/1a PaOOTHI,
KOppEKUHs I1aHa paboThl, KOMMYHHUKAIHMA B COBMECTHOH JEATEIbHOCTH, HAJTMYHE (MIIH OTCYTCTBHE)
KOH(QJIIUKTOB M CIIOCOOBI UX PEIICHHUS.



Hcnonb3oBanue nu@poBbIX J1a00paTOpUil CYIIECTBEHHO PACIIUPSET CIIEKTP BO3MOXKHBIX OIBITOB
U UCCIIE0BaHUN, OCOOEHHO ATO KacaeTcs U3y4eHUs: OMOJIOTMH U XUMHUU.

Pacmmpenue cekTpa BO3MOXHOCTEH MOXKHO MPOMUTIOCTPUPOBATh Ha MPUMEpPE HU3YUEeHUS
3JIEKTPOMAarHUTHOW MHAYKIUH B Kypce Qu3uku. [Ipu ncnoiap30BaHNH CTPEIOYHOTO aMIiepMeTpa
TPaJULMOHHO HAOIIONAIOT JHUIIb (PAKT BOSHUKHOBEHUS MHAYKLIMOHHOIO TOKA B IPOBOIHUKE U
M3MEHEHHUE €r0 HaIIPaBJIeHUs IPH N3MEHEHNH CKOPOCTH BHECEHHS MarHUTAa WK €r0 HOJISIPHOCTH.
Hcnonb3oBanue nudpoBoro gaTdrka Mo3BONSET MONYyYUTh ocumiiorpammy JD/1C uHayKIny,
BO3HMKAIOLIEH B KaTyILKE, IPH [IPOJIETE Yepe3 Hee MarHUTa. JTO MO3BOJISIET CPABHUBATH 3HAUCHUS
MakcuMaibHbIX D/1C mpu nposere yepe3 KaTyLIKy MarHuTa ¢ pasHbIMHU CKOPOCTSIMU U C Pa3HOH
MOJISIPHOCTBIO, AaHATTU3UPOBATH BHJI MOYYEHHOH 3aBUCUMOCTH, KOHCTPYHPOBATh SKCIICPUMEHTAIIbHEIE
3a7a4u¥ 10 U3YyYEHHIO DJIEKTPOMArHUTHON HHAYKLIUH.

Hudporas mabopaTopust MO3BOISIET OPraHU30BATH MPOEKTHYIO U ydeOHO-HCCIIETOBATEIBCKYIO
JeSITeIbHOCTD IIKOJIFHIKOB KaK B paMKaX YPOKOB, TaK U BO BHEYPOUHOI AedarenbHOCTH. Hamnaue
PasHoo0pa3HbIX HU(QPOBBIX JATYMKOB AaET BO3ZMOKHOCTb IPOBOAMUTE CaMbIe Pa3HOOOpa3HbIe
HCCIIeIOBAHNUS, ONMPAsICh HA MHTEpECHl 00yJaromuxcs. B kauecTBe npuMepa MOXXHO IIPUBECTH
HCCIICIOBAHUS 3KOJIOTHYECKON HANPaBICHHOCTH 110 BBIBICHHUIO (DAKTOPOB 3arpsI3HEHUS OKPYKAIOLIEH
Cpelibl, U3YYEHHIO HKOJIOTHYECKOTO COCTOSIHUS TIOMEILICHUH IIIKOJIBI, TIOUBHI, BO3/IyXa B HACEIICHHOM
nyHKTe u T.1. MccnenoBarenbckue paboThl ¢ UCTIONB30BAaHUEM HU(POBBIX JATYUKOB 1I€JIECO00pa3HO
npemiaraTh yaammmcst 10-11 xkmaccoB B paMkax 00s13aTeNbHON IJIT HUX MPOEKTHON JIeATEThbHOCTH.
BrinonHeHne TaKUX IPOEKTOB SBIISIETCS OCHOBAHUEM JJIsl OLICHKH HE TOJIBKO YPOBHS CPOPMUPOBAHHOCTH
NPEMETHBIX PE3YJIbTaTOB, HO UTOTOBOW OLEHKH JOCTHKCHHUSI METANPEAMETHBIX Pe3yIbTaToOB 00yUCHHS:
KOMMYHHKAaTUBHBIX (KOTOPBIE OLIEHUBAIOTCS KaK B IPOLIECCEe MPOBEACHUS PaOOThI, TaK U B IIpoIiecce
3alIUTHI IPOEKTa WU HCCIICAOBAHHMS) U PETYIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B POLIECCE BHIMOIHEHHS
MIPOEKTA).

OcHarenue Ui 3y4eHus: PU3UKY NPEACTABICHO B BHIE 000pyIOBaHUS LIS
JEMOHCTPALIMOHHBIX OIBITOB U 000PYAOBaHMSA AJIs Ta0OPATOPHBIX PadOT M yUCHUYECKHUX OIBITOB,
BKJIFOYAs OOIIYIO JIJISl €CTECTBEHHOHAYYHOIO ITUKIIa HU(POBYIO JIA0OPATOPHIO, a TAKKE TUDPOBYIO
naboparopuio o Gusnke (Kax JOMOTHUTENbHBINA JIEMEHT ISl YIITyOIeHHOTO U3y4eHus] PU3HuKH).

JleMOHCTpaImoHHOE 000PYIOBaHUE 00ECTIEYNBAET BOZMOKHOCTD HAOIIOCHHS OOBITHHCTBA
W3y4YaeMbIX SIBJICHHIA, TPOLIECCOB M 3aKOHOB. DTO BO3MOKHO MPH ONTUMAIHLHOM COUYETaHWH aHAJIOTOBBIX
1 U (POBBIX CPEJCTB HAOIIOICHNS, aHAIM3a U3MEPUTETbHOM nHpopManun. Tak, HanpumMep, A7 Kypca
(U3UKH OCHOBHOH LIKOJIBI €CTh BO3MOKHOCTH JEMOHCTPALIMH KJIACCUYECKUX JEMOHCTPALIMOHHBIX
9KCIEPUMEHTOB: NajeHue Tel B TpyOke HproToHa, teMoHcTpauus feicTBust atMoc(epHOro JaBieHNUS,
3akoHa [lackansi, n3aMeHeHus1 0ObeMa Tell IPU HArpeBaHUM (OXJIAXKICHNH ), TPUTSDKECHHUS MOJIEKYI U T.JI.
Habop no snexTpocraTrke 1aeT BO3MOKHOCTD JEMOHCTPALIMH AJIEKTPU3ALMH Tell, 3aKOHA COXPAHEHHUS
3apsiia, TMHAN HAIIPSDKEHHOCTH JIEKTPUUYECKOro MOJIS U T.JI. U MOXET MCIIONIb30BATHCS KakK 8 Kiacce Mpu
W3yUYCHHH JIEKTPOMATrHUTHBIX SIBJIICHUH, Tak U B 10 Kiacce Mpu W3yYeHHHU 3JIEKTPOCTATHUKH.

[Tpu npoBeeHNN IEMOHCTPAIIMOHHBIX OTBITOB JIOJKHBI COOIOATHCS TPEOOBaHUS K UX
HarJSIIHOCTH (SICHAs ¥ MOHATHAS IOCTAHOBKA ONbITA), BUANMOCTH JUIS BCEX YUalIUXCsl Kiacca (pH
HAJIMYMU MEJIKUX JIETaJIed UCTIONIb3YETC sl MX YBEJIIMUEHHOE H300pakeHUe MPY TIOMOIIN BeO-KaMephl),
SMOIMOHAILHOCTH H, 110 BO3MOKHOCTH, 3aHUMATEIBHOCTH (JEMOHCTPAIMOHHBIH OIBIT JOJDKEH BhI3bIBATH
MHTEPEC yUalluxcsl, CO31aBaTh MOTHBALIMIO K U3YUCHHUIO MPeIMeTa) U yOeIuTeIbHOCTH (TI0Ka3bIBaTh TOT
a¢deKT, Ha JEMOHCTPAITUIO0 KOTOPOTO OH OBLT HAIIPaBIIeH).

OnHako peanm3anus IesTeIbHOCTHOTO OAX0/a B 00y4eHNU (HU3HKE MEPEHOCUT aKIeHT C
J€MOHCTPALMOHHOI0 3KCIIEPUMEHTa Ha yuyeHn4deckuid. Hanpumep, o MexaHuke uccienoBaHue
KHHEMAaTHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB AMHAMUKH, KOJIeOaTeTbHBIX ABHKECHUH IEPEHECEHO B
YYEHUUYECKHUI IKCTIEPUMEHT C COOTBETCTBYIOIUM HabopoM obopyaoBanus. [Ipu nzyueHnn
AJIEKTPOAMHAMUKH J1a00PaTOPHOE 000PYIOBAHUE MO3BOJISIET UCCIIENIOBAThH HE TOJNBKO 3aKOHBI
MOCTOSIHHOTO TOKa, HO C MCIOJIb30BAaHHEM KOMITBIOTEPHOTO OCHHIuIorpada mo3BossieT MpoHadIoaaTh 1
UCCIIEIOBATh SJIEKTPUUECKHE ST TIEPEMEHHOT0 TOKa, OJIOK JTUOI0B TIO3BOJISIET UCCIIEIOBATh
BOJIbTAMITIEPHBIC XapaKTEPUCTHKH Auoa. [Ipu n3ydeHnn onTruky J1abopaTopHoe 000pyI0BaHUE
MO3BOJIIET U3YUYHUTh 3aKOHBI T€OMETPUYECKOI ONTUKY (ITPEIOMIICHHE CBETA B MONYLWINHAPE U
NOJyYeHUE N300pa’keHNs B JIMH3aX) U POHAOIIOAAaTh OCHOBHBIE SIBIICHHUS BOJTHOBOW ONTHKH
(uHTEphEepeHIIus U MoJIIpU3alysl), UCClea0BaTh TudpaKiuio cBeTa (IudpakinoHHAs PEIIeTKa).

B cooTBeTcTBUM ¢ TPEAMETHBIMH pe3ylibTaTaMu 00y4eHus pu3nke o0opynoBaHHUE IS
YUEHHUYECKUX ONBITOB 00ECIICUHBAET MIPOBEIECHHUE CIICAYIOINX THUIIOB padoT, CrpyNITUPOBAHHBIX 110
BUJIaM JICATENILHOCTH, HE3aBUCUMO OT MX TEMAaTUIEeCKOW MPUHAIEKHOCTH:



1. [IpoBeacHME NPSIMBIX U3MEPEHUH QU3NYCCKUX BEIMYUH (M3MEPEHHUE MacChl, 00beMa
KHJIKOCTH, TEMITEPATYPHI )KUIAKOCTH, CHJIIBI, CUIIBI TOKA, HAIIPSDKEHHS) C UCTIOJIb30BAHUEM aHAIOTOBBIX U
IUQPPOBBIX TPHOOPOB.

2. [IpoBepka 3a1aHHBIX TPEANONOKEHUH (IPAMBIC U3MEPEHUST PUINUECKUX BETUUUH U
CpaBHEHHE 3a/IaHHBIX COOTHOIIICHUH MeX Iy HUMH). Hanpumep: npoBepka yciaoBUil TaBaHUsI TE,
YCIIOBHI paBHOBECHSI pblvara u OJIOKOB, 3aKOHOMEPHOCTEHN TOCIIEI0BATEIBHOTO U MTAPaLICITIBHOTO
COCIMHEHMSI TPOBOAHUKOB H T. 1.

3. Pacuer no noy4eHHBIM pe3yiIbTaTaM MPsSMBIX U3MEPEHHUI 3aBUCIMOTO OT HUX TapaMeTpa (B
OCHOBHOW 1IKOJIe) 1 KocBeHHbIe m3MepeHus (B 10-11 xmaccax). Hampumep: yckopenwue Tena npu
PaBHOYCKOPEHHOM JBIKEHHHU, YCKOPEHUE CBOOOIHOTO MaACHHUS, )KECTKOCTh MPY>KUHBI, KO3 duiuent
TPEHUSI CKOJBXKCHUS, MEXaHuuecKasi paboTa 1 MOLTHOCTD U T. [I.

4. HabOmoieHue SBIEHUH 1 TOCTAaHOBKA OMBITOB (HA KAY€CTBEHHOM yYpPOBHE) IO 0OHAPYKEHUIO
(bakTOpoB, BAUSIOMMX Ha IPOTEKaHUE AaHHBIX siBJIcHUH. HanpumMep: npsiMonuHeliHOE pacipoCcTpaHeHHE
CBETa, IUCIEPCHS CBETa; N3YUCHUE CBOMCTB M300pakeHHs B TUIOCKOM 3epKaje U T. II.

5. UccnenoBanre 3aBUCUMOCTH OJHON (PU3NIECKON BEIMYMHBI OT APYTOH C TPEICTaBIeHHUEM
pe3yJbTaTOB B BHJIE rpaduKa U pacuera HCKOMOTOo rnapameTpa. Hamprumep: 3aBHCUMOCTH Ty TH
PaBHOMEPHO ABWIKYLICTOCA TE€JIa OT BPpEMCHU JABUIKCHUA TCJla; CUJIBI TPCHUA CKOJIBKCHHA OT CUJIbI
HOPMAJILHOTO JIABJICHHS, KaueCTBa 00Pa0OTKH MOBEPXHOCTEH TSNl M HE3aBUCHMOCTH CHJIBI TPSHHUS OT
TUTOINAN COPUKOCHOBEHUS TEI;, CUITBI YIIPYTOCTU OT YAJTHHEHUS NMPYKUHBL; BBITATKABAIOIICH CHJIBI OT
O6’béMa HOpr)KCHHOﬁ YqacCTy TCJIa U OT IIJIOTHOCTH XHUAKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH T€a, OT
TTyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO U T.JI.

JlaboparopHoe 0bopymoBaHNE 00ECTIEYNBAET CAMOCTOATEIBHBIN YICHHUECKUI SKCIIEPUMEHT,
KOTOPBIA MOXET UMETh pa3invHble (GOpMbI: PPOHTAIBHBIN SKCIIEpUMEHT ((PPOHTATIBHBIE OTBITH U
nabopaTopHbIe PabOTHI), Pa0OTHI MPAKTUKYMa, Y4eOHO-UCCIICIOBATEIBCKUE PAOOTHI U MPOCKTHI
IKCHEPUMEHTATILHOTO XapakTepa. [Ipr 3ToM HOPMATUBHO-00SI3aTEIBHBIM BHE 3aBHCUMOCTH OT YPOBHS
n3ydeHus ¢husnkn (6a30BbIA WK YIITyOIeHHBIH) U 00pa30BaTeNbHOM MPOrpaMMBbl (OCHOBHAS WITH
CpeIHSIA MIKOJA) SBISIeTCs. PPOHTANBHBIN SKCcIiepuMeHT. IMEHHO mocpeicTBOM ()POHTATEHOTO
OKCICPUMECHTA JOCTUTAIOTCA NPCAMETHBIC PE3YJIbTATHI SKCIICPUMEHTAIIbHOI'O XapaKTepa, a ydalluMHucCsa
OCBaWBAIOTCSI CIOCOOBI ICHCTBUH, COOTBETCTBYIONIME YKa3aHHBIM BBIIIIC TISITH THIIAM Pa0oT.
JlaGopaTopHbIii MPaKTHKYM LIeIeco00pa3eH TONBKO MPH YIITyOJICHHOM YPOBHE H3YUCHUS MIPEeaMeTa.

OnTruMaIbHBIM JJIA JOCTHXKCHU S uenel‘/i IMPOBEACHUA @pOHTaHBHOFO OKCIICPUMEHTA ABJISACTCA
npejcTaBiIeHue J1abopaTopHOro 00OPYIOBAHUS 1 MATEPHATIOB B BHJIC TEMATUYECKUX KOMILJICKTOB 110
MeXaHHKe, MOJICKYJIIPHO# (hU3MKe, SJeKTPUUYECTBY U ONTHKE. MCroNb30BaHNEe TEMATHIECKUX
KOMIUIEKTOB CIIOCOOCTBYET (hOPMUPOBAHHUIO TAKOT'O BKHEUIIIETO YMEHHSI, KaK IMOJA00p yJaIuMHUCs
000pyI0BaHHsI B COOTBETCTBUH C I[ENTBIO UCCIEOBAHHS U3 U30BITOUHON HOMEHKIIATYPbI MTPEI0KEHHOTO
KOMITJICKTA; TIO3BOJIICT MMPOBOUT DKCIIEPUMEHTATILHYIO paboTy Ha JIF0OOM JTare YpoKa; yMeHbIIaeT
TPYAOBBIE 3aTPAThl YUUTETSI TPU TOATOTOBKE K YPOKaM, IIOCKOJIbKY HE TpeOyeTCsl HIEpEKOMITOHOBKA
000pyI0BaHMSI B COOTBETCTBUH C 3aJ]auaMH KOHKPETHOTO ypOKa.

[pu naHUPOBaHUM MPAKTUUECKUX PAOOT BAXKHO UMETh B BUJIY, UTO MPEIMETHBIC PE3yJIbTATHI
OKCICPUMECHTAIIBHOTO XapaKTepa MOTYT OBLITh OCBOEHBI TOJILKO IIpU ONITUMAJIBHOM COUYCTAaHUU
KpPaTKOBPEMEHHBIX ()POHTAILHBIX OMBITOB U OJJHOYACOBBIX JIAOOPATOPHBIX padoT.

BaxkHoe 3HaueHHe UMeeT TOT (PAKT, UTO B COCTAB (PPOHTATBLHOTO 000PYAOBAHHS HAPSTY C
aHAJIOTOBBIMHU BXOJIAT U IIH(POBEIEC cpeicTBa M3MepeHus. K HUM OTHOCSTCS 3IEKTPOHHBIN CEKYHIOMED C
JATYNKAMH, 3JICKTPOHHBIE BECBI U IATYUKH IUGPOBOH abopaTopun. Takum 0Opa3om, pu NPOBEJCHUN
(POHTANBHOTO YKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YYEHUKH 3HAKOMSTCA C 3JIEKTPOHHBIMH CIIOCO0aMHU
U3MEPEHUN U BBIYHUCIICHUH.

Bnok obopynoBanust uist y4eHUYECKUX paboT 1o pusnke chopMupoBaH Ha Oaze MepedHs
000pyI0BaHMs JIJIsl IPOBEICHUSI OCHOBHOT'O TOCYIAPCTBEHHOTO dK3aMeHa 1o pu3uke. Vcronb3oBanne
nprubOpoB U 00OPYAOBAHMS C €AUHBIMHU JJIs1 BCEX 00yUarOIUXCs XapaKTEPUCTUKAMH IT03BOJISIET
CTaHAAPTU3UPOBATH IIPOUCAYPhI BBIIIOJIHEHUSA OKCICPUMEHTAJIBHBIX SaHaHI/Iﬁ Ha dK3aMEHE 1 00EeCIIEYNTh
HaJISKHYIO OIICHKY pe3yJIbTaTOB HA OCHOBAHUH SKCIIEPTHOMN MPOBEPKH OTBETOB 0o0yvatomuxcs. [Ipu atom
OCHOBAHHUEM JUIs1 BBIBOJIA O MIPABHIILHOCTH MPOBEACHHS JaHHOTO OIBITA SBJISIFOTCS Pe3yIbTaThL,
MOJTYYEHHBIE YHALIMMHUCS ITOCPEICTBOM MPSIMBIX U3MEPEHNH 3a1aHHBIX (PU3UUECKUX BETUUMH.

HaGop ans npoBeieHUs] OCHOBHOTO IOCYJITAPCTBEHHOTO IK3aMEHa 00ecIieunBaeT pa3paboTky
HECKOJIBKHUX OJHOTHITHBIX 3a)IaHI/II71 IIpU UCIIOJIB30BAaHUN OJJUHAKOBOI'O O60pleOBaHPI${ C pasHbIMHA
XapaKTepUCTUKAMH. DTOT IMOAXOJ LIeJIeCO00pa3HO UCIONb30BaTh U IIPH MPOBEACHUH (HPOHTAIBHBIX
OTIBITOB U JIA0OPaTOPHBIX paboT. Hampumep, pu MpoOBEACHUH HCCIIEAOBAHS 3aBUCUMOCTH CHIIBI TOKA OT



HaINpsDKEHUS] MOYKHO BBIJIGIIUTh B KJIacCe IPYIIIBI, KOTOPbIE OyIyT MPOBOAUTH JAHHOE HCCIIEI0BAHUE,
UCIIOJIB3YS PE3UCTOPHI C Pa3HBIM CONPOTUBIIEHHEM, U TaMIIOUKy. I1o pe3yibTataM MOXKHO CPaBHUTh
MOJYYEHHBIE 3aBUCUMOCTH, OOCYUThH IPAHUIIBI BHITIOTHEHHS 3aKkoHa OMa ISl y4acTKa LeTd, OTPEIeIUTh
COTIPOTHBIIEHUSI PE3UCTOPOB.

CrnemyeT OTMETHTS, YTO TIPH MPOBEACHUH (DPOHTAIBHBIX OIBITOB U TJAOOPAaTOPHBIX paboT B
OCHOBHOI1 LIKOJI€ TpeOyeTcs 3alKCh Pe3yIbTaTOB BCEX IPSAMBIX U3MEPEHUM ¢ y4eTOM aOCOIIOTHOM
MOTPEIIHOCTH. 371ECh MPU MCIIOIB30BaHUH TPAIUIIMOHHOTO 000pyA0BaHMs (MEH3YPOK, JMHAMOMETPOB,
TEPMOMETPOB) U CTPEIOYHBIX aMIICPMETPOB U BOJIETMETPOB aOCOIIOTHYIO IOTPEIIHOCTD 1I€JIEC000pa3HO
CBSI3BIBATH C [IEHOM JieNleHus Mpuodopa, a MpH mepexoae K MuppoBbIM HHCTPYMeHTaM (] poBBIE BECH 1
JATYNKH) YYUTh paboOTaTh C OMUCAHUSAMH 3TUX NPUOOPOB, BHIACTSA JaHHBIE 00 a0COMIOTHON
MOTPEIIHOCTH, JTUOO0 TpeAIaraTh 3HaueHHe MOTPEIIHOCTH B TEKCTE 3a1aHHH.

[Ipu mpoBeeHNH HCCIIEIOBAHNS 3aBUCUMOCTEN OTHOM (hM3MYECKOU BETHMUHNHBI OT APYTOi
yyaruecs JOKHBI OCBOUTH MOCTPOEHHE TPA(UKOB € YKa3aHUEM aOCONMOTHBIX MOTPEIIHOCTEH, a pU
NpOBeIeHNH PadOT Ha MPOBEPKY MPEAIOIOKECHUH - YMETh CPaBHUBATH 3HAUEHUS ABYX MPSIMBIX
U3MEPEHHH C y4eTOM a0COIIOTHON HOrPEIIHOCTH (HAIIpUMep, IyTeM CpPaBHEHUS HHTEPBAJIOB
MOJTyYeHHBIX 3HAUEHUI Ha YMCI0BOI ocH). [IpoBeaeHne n3mepennit 1 uccineI0BaHuid B Kypce GU3NKH
10-11 ky1accoB HOTONHSIOTCS UCTIONF30BAHUEM OTHOCUTENBHBIX MOTPEIIHOCTEH, YHaliecs 0 KHBI
HAYYHUTHCS PACCUUTHIBATH OTHOCUTEIJIBHBIE MOTPELIHOCTU B MPOCTEHIIINX CIIy4asiX NPAMBIX H3MEPEHUH 1
CPaBHUBATh TOYHOCTb PA3IMYHBIX U3MEPCHUH.

O6paiaeM BHIMaHHE, YTO OLIEHUBAaHUE Ta00PATOPHBIX PadOT TOHKHO 0a3MpOBAThCsSI, KaK U B
KPUTEPHSX OILICHUBAHMS dKCTIepUMeHTaIbHbIX 3anannid KUM OI'D, He Ha mpaBUIIBHOCTH OGOPMIICHHS
oT4era 0 paboTe, a Ha MPaBUIIBLHOCTH ACHCTBUI IO cOOPY YCTAHOBKH, IPOBEIECHHIO OIBITOB, CHATHIO
MOKa3aHuil MpruOOpOB.

OcHarenue Uit U3y4eHus: OMOJIOTHY TPEICTABICHO KOMIUIEKTAMH JEeMOHCTPAIIHOHHBIX
BJIQYKHBIX IIPEnapaToB, repbapueB M KOIJIEKIMH 10 pa3HBIM TeMaM Kypca OHMOJIOruy, a Takke IuppoBoi
na0oparopueil 1 IpoBeJeHUs npakTHieckux pador. Kpome Toro, npu n3yyeHnu OMOIOTHH MOXKET
UCIIOJIB30BaTh U(PPOBas Tad0paTopHs M0 OHOIOTHH (KaK TOTIOIHUTENBHBIA 3IEMEHT IS yTiTyOJIeHHOTO
M3yYeHUs Kypca).

B yueOHOM npouecce yuamuecs JOIKHBI TOyYUTh BO3MOKHOCTh UyBCTBEHHOI'O BOCTIPHUSITHS
W3y4YaeMbIX SBJIICHUH U 00BeKTOB. OJHAKO M3ydYaeMble sIBIICHUS U OOBEKTHI HE BCEra MOT'YT OBITh
HETOCPEICTBEHHO BOCTIPOU3BEICHBI WM TIOKA3aHbl B YUeOHOM MoMelIeHur. B 3ToM ciryuae yuebHoe
000pyOBaHHE AAET BO3MOXKHOCTb UX BOCIIPOM3BECTH ONOCPEIOBAHO, Yepe3 KOJUIEKLHUIO, repOapHbIi
JIMCT, MUKpOIIpenapar, MoAeib, BUaeopparMexT  T.11.

BrnaxHble npemnapatsl IpeCTaBISIOT cO00M HATypalbHbIe 00BEKThI, CMOHTHPOBAHHBIE HA
CTEKJIIHHOM MJIACTHHKE U OIMYIIEHHBIE B CTEKJISIHHBIN LMJIMHADP ¢ KOHCEPBUPYIOIIEH KUAKOCTHIO, JINOO
NpEeACTaBIECHHBIE B IUTACTHKE. 371€Ch NPEAIaraloTcs TOTaJbHbIE IPENapaThl, MO3BOJSIOIINE U3ydaTh
BHEIIIHEE CTPOCHUE OpraHu3Ma WK ero YacTy, (Hampumep: «Kopeab 6000BOTO pacTeHHs C
KIIyOeHbKaMmuy», «['arokay); aHaTOMHUYECKHE TIpEnaparsl, IpeHa3HAuYEHHBIE ISl U3Y4YeHUS] BHYTPEHHETO
CTPOEHUS OpraHn3Ma MJIM €ro OpraHoB (HanpuMmep: «BHyTpeHHee cTpoeHue IAryikn», « BHyTpenHee
CTpOGHUE IITHIIBI» ); OMOJIOTHYECKHUE MTpenapaThl, JarOIIie MPECTABICHUE O CTAIUSIX Pa3BUTHS
opranusma (Hanpumep: «Pa3BuTue KOCTHCTON prIOB), «PazBuTHE Kypullb»). BnaxkHbie npemapatsl
UCIIOJIB3YIOTCS KaK Pa3laTOuHbId MaTepuall B IPOLECCe AEMOHCTPALMY IPH U3YYEHHH HOBOTO MaTepHraia
WIN B TIPOLIECCE BBIIOJIHEHMS IPAKTUYECKUX 3aaHui, pa3pab0oTaHHBIX HA UX OCHOBE.

I'epbapum - cobpaHme NPecCOBaHHBIX, 3aCYIICHHBIX PACTCHHN WM WX YacTel MOMOTAIOT H3y4aTh
pacTeHue B KaOWHETEe U y3HaBaTh €ro B IPUPO/IE, a repdapu3anus - HauboJee IpocToi Crocoo
COXpaHEHHs paCTeHUH U MX yacTell B TeUeHHE AJIUTEIBHOTO BpeMeHH. B mepeune npeanaraercs
cucremarnieckuil repbapuii (Harpumep, « OCHOBHBIE TPYIIITBI PACTEHUI») U Tepbapuii mo ooren
OroIoruu (KOTOPBIN TIO3BOJISIET POMILTIOCTPUPOBATh H3MEHYHBOCTD, HCKYCCTBEHHBIH 0TOOD,
CHCTEMaTHYECKHE KaTerOpuu U BUI000pa30BaHue, AMBEPIeHIINS M KOHBEPT€HIHS, TOMOJIOTHYHBIE U
aHAJIOTHYHBIE OPTaHbl, Py TUMEHTapHBIE OpraHbl, apoMopd 03, uaroaganTanys (GEHOTHIT U TeHOTHII,
TOJIUIIIOW/INSL, OTIAJIEHHAS THOPUIN3aITS, B3aUMOJICHCTBIE PACTEHUH ¢ aOMOTHYECKUMHE (haKTopamu
Cpelbl, B3aUMOJICHCTBUE pacTeHUI ¢ OMOTHYECKUM (akTopaMu cpelibl). ['epOapHbIii MaTepuan
WCIIOJIB3YIOT KaK pa3IaTOYHbIA MaTepuai JJisl IEMOHCTPALUU U3Y4aeMbIX 00BEKTOB, JIsl BBIIOJIHEHUS
MPaKTUYECKUX 33aHU MTPU 3aKPETICHUH MaTeprala Win JUArHOCTUKN YYeOHBIX pPe3ylbTaToB.

Tarxoke TipeicTaBlIeHBI KOJUIEKIMH - HAOOPHI IPEMETOB WIIM BENIECTB, MTOT00PAHHBIX 110
ompeJiesIeHHBIM MTpu3HaKkaM. OObeKTaMH UX MOTYT OBITh paclpaBiICHHBIE U 3aCyLICHHbIE HACEKOMBIE,
paxooOpa3Hble, paKOBHHBI MOJUTFOCKOB, OTJICIIbHBIE YaCTH CKEJICTOB JXUBOTHBIX. B KOJIIEKIMIX cOUeTarOT



HaTypaJibHbIe O0BEKTHI C UX H300payKEHNEM B BHJIE PUCYHKOB WIIA MYJISDKEH - IMUATAIHH.
[IpennoxxeHHsble B mepedne MOpGoIOTHIecKre KOJJIEKINH JA0T PEACTaBICHIE O BHEIITHEM CTPOCHHUH
OpPTraHOB WX UX YaCTEH, MO3BOJISIOT IMTPOBOJIUTH CPABHEHUS OOBEKTOB, BBISCHATH UX OOIIHE YSPTHI U
4yepThl paznuuns (Hanpumep: «lIpeacraBurenu oTpsA0B HACEKOMBIX» H Jp.); 0OIECONOIOTUISCKUE
KOJUTEKIIUH TIO3BOJISIFOT BBISICHATH B3aMMOCBS3H B OPTaHMYECKOM MHUPE, PaCCMaTPUBATh Pa3BUTHE
OpPTraHU3MOB, TIPOCIIEKHUBATH 00IeONOIOTHYecKre 3aKoHOMepHOCTH (HarpumMep: «[IpruMeps! 3armmTHRIX
MIPHUCIIOCOOJICHUH Y HACeKOMBIX»). KoJutekiuu, kak u repdapuu, UCTIOJIb3YIOT KaK pa3qaTOYHbIN
MaTepua JUId JeMOHCTPAITNN H3y9aeMbIX 00BEKTOB, IS BHIIOTHEHUS IPAKTUIECKUX 3aJJaHIi MTPH
3aKpeTICHHH MaTepraia WM AHarHOCTUKN y4eOHBIX pe3yIbTaToB.

O3HaKOMJICHHE yYaIluXCsl C MUKPOCKOITMUECKUM CTPOCHHUEM JKHBBIX OPTraHU3MOB — OJ[HA U3
TJIABHEUIINX 33724 HAYKH, TIO3BOJISIFOIIMX MOABECTH IIKOJHLHUKOB K IOHUMAHHIO SMHCTBA
opraamdeckoro Mupa. s mpoBeneHus J1abopaTopHbBIX padoT B MU(PPOBYIO TaO0OPATOPHIO BKITFOUEH
MHUKPOCKOII, a B KOMIUIEKTE TIOCY 16l U 000pyIOBaHUS OOIIEro Ha3HAUCHUS HMEIOTCS HEOOX0IMMOE
OCHAIIIEHHE AJISl MPOBEACHUsI Ta00OpaTOpHBIX PadoT.

Hudposas nabopaTopus BKIOYaeT HAOOP IJIs U3TOTOBICHUS MUKpoTpernapaToB. CBexune
MIperaparhl H3rOTABIMBAIOT ISl HEMEICHHOTO pacCMOTpeHus. K HIM OTHOCSTCS )KUAKOCTHBIE (0OBEKTHI
0OBIYHO MMOMEIIAIOTCS B BOJLY, a MpenapaThl COXPAHAIOTCS B TCUCHUE HECKOJIBKHX JIHEH), CyXue
(Hampumep, 9aCTHUITY ITHYBETO TIepa, MPOCTO MOJIOKUTH Ha TIPEIMETHOE CTEKIIO U MUKPOCKOTIPOBATH),
JKUBBIE TIpeTiapaThl (Ma3Ky - KAl KUIKOCTH, HAallpUMep KPOBH) U BUTAIBHBIC TIpenapathl (KOTOphIe
UCIIOJIB3YIOTCS ISl U3YYCHUS MAJIOKJICTOYHBIX 00BEKTOB (IIPOCTEHIIINX, KOJIOHUN BOIOPOCIIEH ), 1S
HaOroneHust ABKeHus (Typenbku, ameOsr). [IpuroToBienne Mukpomnpenapara BoIpadaThIBaeT y
yYamerocsi HABBIKH CAaMOCTOSTENBHOM pabOThl, aKTUBU3UPYET WX IMO3HABATENLHYIO JIEATENEHOCTD U
3HAKOMUT C TEXHUKON ¥ METOJIMKOI Hay4dHOTO UCCIICIOBaHUA. B 1 poBy0 1a00paTOpHIO BKIIOYCH
TaK)Ke ¥ HabOp MHUKPOTIPENapaToOB, KOTOPBIN COJACPKHUT MOCTOSHHBIE IPENapaThl, 10JIF0e BPpeMs
COXPAHSIOIINECS B IIPUTOTHOM ISl MUKPOCKOITHPOBAHUS BUJIE.

CrnemyeT OTMETUTH, YTO HapSAIy C UCTIOIH30BAHUEM NIEPEUHCICHHOTO BBIIIE YI€OHOTO
000pyI0BaHUS BOXKHYIO POJIb B M3yUSHUH OHMOJIOTMH UTPAIOT MPUPOIHBIE OOBEKTHI, TAK KaK B
OOJIBIIMHCTBE CIYYacB TOJIBKO OHH MOTYT 00€CIIEYHTh HAaHOOJIBIIYI0 KOHKPETHOCTD U TIOJTHOTY 3HAHUN
YYaIuxcs, TOMOTaloT (POPMHUPOBAHHIO Y HUX MPABUIBHBIX OMOJIOTHUECKUX 3HAHNHN. K TakuM >KUBBIM
00BEKTaM OTHOCSAT PACTCHHMSI, )KUBOTHBIC )KMBOT'O YroJIKa, akBapuyMa, Teppapuyma. IHGeKTHBHBIM
CPEJICTBOM 3HAKOMCTBA C MTPUPOIHBIMUA 00BEKTAMH SIBJISIOTCS SKCKYPCUU B OMOJIOTHYECKHE U
KpaeBeIuecKrue My3er, 00TAHMYECKUE CaJIbl, 300MapKH U OKPYKAOIIUE KOy €CTECTBEHHBIE 1
HCKYCCTBEHHBIE ITPUPOJIHBIE COOOIIECTRA.

TpaauuoHHbBIe OHMOIOIMYECKUE MYJISDKH M MOJICITH B HACTOSIIEE BPEMS YCIIEIITHO 3aMEHSIFOTCSI
¢ POBEIME 00pa30BaTENFHBIMU pecypcamMu: BuIeopparMeHTaMu, aHUMaIlle, BUPTyalbHBIMH
naboparopusmu. Lludpossie 00pa3oBaTeNbHBIE PeCypChl HE MOTYT CTaTh ITOJHOIIEHHOW 3aMEHOM
PEAIbHBIX TPUPOAHBIX OOBEKTOB, HO JIAIOT BO3MOXKHOCTh IIO3HAKOMUTHCS ¢ 00JIee IIMPOKUM KPYroM
00BEKTOB, CO3/IAIOT MPENOCHUIKH Il HHTEHCH(UKAIIMK 00pa30BaTENbHOTO Mpollecca U 00eCTICYUBAIOT
He3aMeNINTENEHYI0 OOPaTHYIO CBS3b, KOMITBIOTEPHYIO BU3yalTU3aIlUI0 WHPOPMAIIHH, aBTOMATH3AIHIO
yIpaBJIeHHs! y4eOHOM AeATeIbHOCTHIO U KOHTPOIIb €€ PE3YJIbTaTOB.

OcHaitieHue st U3y4CHUs XMMUU TPECTABICHO B BUE IEMOHCTPALIMOHHOTO 000PY/I0BaHHUS,
KOMIUIEKTa XHMHYECKUX PEaKTHBOB C HEOOXOIMMBIM 000pyIOBaHHEM U3 OOIIETO KOMITIEKTa IMOCYIbl U
00opymoBaHUS IS YYCHHUYECKUX OIBITOB M KOMITIEKTa KoJuleKuid. KpoMe Toro, mpu n3ydeHnn XUMAN
UCTIONIb3YETCs 00IIast sl ECTECTBEHHOHAYYHOT0 IMKJIa UQpoBast 1adopaTopws, a Takxke udpoas
nabopaTopus 0 XUMUH (KaK JOTOTHUTEIHHBIN 3JIEMEHT IS YTITyOJIEHHOTO U3yYEHUS XUMUH).

JIeMOHCTpaIMOHHBIN SKCIIEPUMEHT SIBIIIETCS BAXKHOM YaCThIO O0YUYCHHS XUMHHU. 371€Ch BAXKHO
MMOMHUTB, YTO TPH €0 MPOBEICHNN 00s13aTEIBHO JODKHBI OBITH COOITIOIEHBI BCE HEOOXOAMMBIC JTAITBI:

MOCTaBKa IIEJIH IKCIIEPUMEHTA,

OIMHMCaHUE HEOOXOIUMOTO ISl €T0 BBIITOIHEHUS 000PYAOBaHUS U PEAKTHBOB,

IJIAHUPOBAHUE TIOPSIKA TPOBEACHMSI, OIIMCAHUE UCXOIHBIX BEIIECTB,

MIPOrHO3UPOBAHNE OKUIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHHH U PE3yJIbTaTOB SKCIIEPUMEHTA,

ONHCaHUE U3MEHEHUH, IIPOU3OIIEIIINX C BEIECTBAMH,

(hopMyJIMPOBKA BBIBOJIOB M3 IKCIIEPUMEHTA,

CO3J/IaHHE PUCYHKA SKCIIEPUMEHTAIBHON YCTAHOBKH U COCTABJICHUE YPABHEHHS PEAKIIHA.

B niporiecce npoBeieHUs IEMOHCTPALIMH, YUaI[MeCs: OCBAMBAIOT 3TaIlbl IPOBEACHHUS OIIbITA,
nmo3romy Haunbolee 3 PEeKTUBHBIM SIBJIIETCS HE IPOCTOE OIMMMCAHUE OIBITA YUYUTEIEM, a UCTIOIH30BAHUE
IBpPUCTHYECKOM Oecepl. IIpu peaau3aliiy TakoTro ClieHapHs JaKe HE OYEeHb CIIOKHBIN OIBIT 3aHUMACT



JIOBOJIBHO MHOTO BPEMEHH, HO CIIEZOBAHUE €My ITO3BOJISICT 00ECIICYNTh TIOHNMAHIE 00YJaroIMMUCS
IPUEMOB HAyYHOTO [TO3HAHMS U HCIOIb30BaHUE UX YK€ B CAMOCTOSTEIILHOM AEATEIBHOCTH B IIPOIIECCe
YYEHHUYECKOro 3KcnepuMenTta. Ha HaganbHOM STane u3ydeHus: Xumuu (B 8-9 kiaccax) IMEHHO TaKoH
MOJXO0J TIO3BOJISIET JOCTHYh MaKCUMaIbHOHM 3()(EeKTUBHOCTH OT MPOBEACHUS 1a00OpaTOpHBIX U
HpaKTHYECKUX padoT, a Takke cHOPMHUPOBATH Y YUAIMXCS OTBETCTBEHHOE OTHOIICHHE K SKCIIEPUMEHTY.

[Tpy onleHMBaHNN YYEHHYECKUX MPAKTUYECKUX PadOT 1eTIecO00pa3HO YUUTHIBATH ITOIXO/IH,
UCIIONIB3YIOIINE B HK3aMEHAIIMOHHBIX MaTepuanax. Tak, B HacTosAlIee BpeMsl peiaraercs
HKCTICPUMEHTAIBHOE 3aJaHue, IPEeIyCMaTPUBAIOIIee BEIOOP ABYX BELIECTB U3 IIATH MPEATI0KESHHBIX U
NPOBEICHNE C HUMH PEAKIHHA, OTPAXKAIOIINX XUMHYECKHE CBOHCTBA YKA3aHHOTO B YCIIOBHH 3aJaHUS
BemiecTBa. OleHMBaHKE HIET HA OCHOBAaHHWHU OTYETa YUSHHKA O MPOoAeIaHHoi paboTe (ypaBHEHHUs
peaxuuii, BHIBOABI O HAOMIOACHUIX) M HA OCHOBAHUH MPSIMOTO HAOJIOACHUS 33 ACUCTBUAMHU YUCHUKA 110
HPOBEICHHIO OMBITOB. [Ipy 3TOM BBIIEISIOTCS TAIBI 0TOOPA BEIIECTB U CMEIIMBAHKS BEIIECTB B
COOTBETCTBHH C yHKTaMHU WHCTPYKLIUH K padorTe.

BaxnelimmM HampaBieHHEM KaK JEMOHCTPAIMOHHOTO, TaK U YYEHUYECKOTO SKCIIEPUMEHTA
JIOJDKHO CTaTh UCTIOJIB30BaHKE IU(POBOIL Tad0paTopH, KOTOpast MO3BOJISET OPraHU30BaTh XUMHIECKHUI
HKCTICPUMEHT Ha MPUHIUIHAIFHO HOBOM YPOBHE, IEPEHTH OT KaUeCTBEHHOM OIEHKH HAOII0IaeMBIX
SBJICHUH K CHCTEMHOMY aHAIIU3y KOJIMYECTBEHHBIX XapakTepucTUK. [Ipu paboTe ¢ ratunkaMu nudpoBoi
nmaboparopuu obOecrieunBaeTCsa aBTOMATU3UPOBAHHEIN cOOp 1 00pab0TKa NaHHBIX, X0 SKCIIEPIMEHTa
MOKET 0TOOpaXaThCs B BUJIE TPAUKOB WIN TIOKa3aHUH TPHOOPOB, a Pe3yJIbTaThl SKCIEPHUMEHTOB MOTYT
COXPAHATHCA JJIMTCIILHOC BPEMH. H3H6OHCC AKTYaJIbHBIM IJId XUMHU ABJIICTCA IIEPEXO] K
KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBII MOKHO IIPOUIUIIOCTPUPOBATH CIEAYIOIMMU IPUMEPAMMU:
U3y4eHHe CTPOCHNUS IUIAMEHH, onpeieneHne pH B pa3HBIX cpenax, OnpeaeeHine CKOPOCTH PEeaKIHy,
HN3YUCHHUE BJIWAHUA KOHLUCHTPpAIWU U TEMIIEPATYPhl HA CKOPOCTH PCAKIUH.

Hudpoast 1abopaTopusi MO3BOJSIET peATN30BaTh MEKIPEAMETHEIC CBA3U C JPYTUMH
HpeMEeTaMH €CTECTBEHHOHAYYHOTO IUKJIA, TOCKOJIBKY JaeT BO3MOKHOCTD BBITIOJHSATH
MHTETPUPOBAHHBIC y4eOHbIEC HCCIIEOBAHMS M0 €CTECTBEHHBIM HayKaM, IIPUMEHSATh U OCBaNBaTh
JJIEMCHTHBI CTaTHUCTUKHU U I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOI'NH.



