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PexomeHnaanuu mo MCmoib30BAaHUI0 CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus IlenTpa «Touka pocTa» npu peanuzanuu NporpamMm
€CTeCTBCHHO-HAYYHOM U TEXHOJOIMYeCKOM HATIPABJICHHOCTEH

[lepedyeHr CTaHAAPTHOTO KOMIUIEKTAa OOOPYIOBAaHUS IS OCHAICHUS
[{enTpoB «Touka pocta» coOpMUPOBAH C YIETOM psia TPUHITUIIOB, B TOM YHUCIIE:

[IpuHIIMTT MPEEeMCTBEHHOCTH CHUCTeM oOopymoBanus. OOoOpymoBaHHE IS
MIPOBEICHNS] YUEHUYECKUX TMPAKTUUECKUX PadOT SIBISETCS OOIMUM IJisi YPOBHEH
OCHOBHOTO OOIIEro U cpeaHero ooOiiero oOpasoBaHus. B cucreme HarisaHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALMOHHOTO OOOpYAOBaHUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIKEe JUIsi OCHOBHOIO OOIIEro W CPEeIHero oOuiero ooOpa3oBaHUs.
[MudpoBas mnabGopaTopuss U O0O0OpYyAOBaHHE OOIIETO HA3HAYEHHUS IO3BOJISIOT
oOecreunBaTh JIEATEILHOCTh OOYYAIOMIMXCS KaK B OCHOBHOW, TaK M B CTapllel
IIKOJIE, 2 B COBOKYITHOCTH C IIU(POBBIMHU JIA0OPATOPUSAMHU 110 (HU3UKE, OMOJIOTHH U
XUMHUHU — TIPAKTUYECKYIO JICSITEIBHOCTh B pAMKaxX M3yY€HHUS €CTECTBEHHOHAYYHbIX
npeametoB B 10-11 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHIun coueranus KJIACCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUU U
crioco00B AKCIEPUMEHTAIILHOTO UCCIeI0OBaHus siBieHUI. B coctaB 06opyaoBaHus
BXOJMAT KJIACCHMYECKHE CpEACTBAa M3MEpeHUs (HampuMmep: JUHAMOMETPHI,
CTPEJIOUYHbIE aMIEPMETP M BOJBTMETP) M LHU(PPOBBIE NPUOOPHI (HAIIPUMED:
uudpoBbie BeChl, CeKyHI0Mep) U natdyuku. CoOJtoeHue STOro MpUHIUIIA UMEET
0co00€ 3HaYeHUE AJI1 YPOBHS OCHOBHOI'O OOIIEro o0Opa3oBaHus, MOCKOIbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CIOCOOAMH U3MEpeHUsS (PU3NYSCKUX BEIWYHH,
dbopmupyeTcss TOHMMaHWE MPUHIIMIIOB JEHCTBUS AHAJOTOBBIX H3MEPHUTEIbHBIX
npubOpoB U obOecreurnBaeTCsl Mepexo]l K HCIOJb30BAHUIO WHCTPYMEHTOB
1 dpoBoit TabopaTopuu.

[Ipuniun mnpuopuTeTa YYEHHYECKOTO OKCIEPUMEHTA i peaau3aluu
CUCTEMHO-JICATEILHOCTHOTO TOAX0/Aa. Peanu3anus CUCTEMHO-IEATEIbHOCTHOTO
noaxoaa B OOyYeHUM €CTECTBEHHOHAYYHBIM IpeaMeTaM Oa3upyeTcsi B MEPBYIO
ouepellb Ha BOBJICYCHHH OOYYaIOIMIMXCA B TMPAKTUYECKYIO IEATEIBHOCTH TIO
MPOBEJICHUIO HAaOI0IeHUH U onbITOB. [[09TOMY 3HAUMTEIbHAS YaCTh HAOIIOACHUIN
U ONBITOB, KOTOpPhIE B TPAAUIIMOHHOW METOJWKE Tpeajarajiuch Kak
JIEMOHCTpAllMOHHBIE, TIEPEHECEHbl B pa3psAll ydeHudeckux pador. Cremyer
OTMETHTh, YTO B HACTOSIIECEC BpEeMs HM3y4YCHHE (U3HKH, XUMHH W OHOJOTUH B
OCHOBHOW IIIKOJI¢ W Ha 0a30BOM ypOBHE CTapIIeH IIKOJBI OPUCHTHUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH, KOTOpOo€ HAET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yYaluxcs aHAIU3UPOBATh PAa3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
WH(OPMAITUIO ¥ UCIIOJIH30BATh MOJTYUYEHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJICHUNA U
MPOIIECCOB  OKPYXKAIOIMIETO MHUpPa; TOHHMAaTh OCOOCHHOCTH HCIOJIb30BAHUS
METO/JIOB €CTECTBO3HAHUS [JI1 TIOJYYCHHUS HAYYHBIX JIAHHBIX; MPOSIBISTH
CaMOCTOATEILHOCTh CYXXJCHUHW W TIOHMMATh POJb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIMW B Pa3BUTHU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHUN



U UX CBA3b C HAallUM MaTEPHUAIBHBIM OKPYKEHUEM M COCTOSIHUEM OKPYKAroUIeH
cpenbl. OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAMOTHOCTD MPEAIONIATraeT aKIEeHT
Ha METOJIOJIOTHIO HAYKH U HAIPSIMYIO CBA3aHO KaK C OOLIUM YUCJIOM YYCHHUYECKUX
ONBITOB B KypCax €CTECTBEHHBIX HAayK, TaK UM HaNpaBICHHOCTHIO HX Ha
dbopMHUpOBaHUE CAMOCTOSITEIbHOCTH JEUCTBUI MpU TPOBEICHUU HAOIIOACHUM,
VU3MEpPEHUH U UCCIIEOBAaHUM.

Hcnonb3oBaHue CpeACcTB HAISAHOCTH M y4eOHOTO 00O0pylOBaHUS B
y4eOHOM TIPOIIECCE HAMPAaBICHO Ha BBIMOJHEHUS CISAYIOMMX (DYHKITHI:
o0ecnieunBalOT 0ojiee MOJHYI0 U TOYHYI0 MH(POpPMAIMI0O 00 M3y4yaeMOM SIBICHHUH
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBINICHHIO KadyecTBa OOYYCHWS,
MIOMOTal0T B MAKCUMAJIbHON Mepe pa3BUTh NTO3HABATENIbHBIE HHTEPECHl yUaLUXCS;
MOBBIIIAIOT YPOBEHb HAISAHOCTA M JIOCTYIHOCTH OOYYEHUsS; YBEJIWYUBAIOT
00BEM CaMOCTOSTENIbHOM pabOThl y4YalIMXCS HA YPOKE U BHEYPOUYHOMU
JEATEIIbHOCTH; CO3/IaI0T YCJIOBHUA ISl OPTAaHU3ALMHU MPAKTUKO-OPUEHTUPOBAHHOM
IIPOEKTHOM M MCCIEN0BATEIBCKON JEATEIBHOCTH; JAOT BO3MOXKHOCTh JOCTYITHEE
U TIOy0Xe pacKkpbIiTh COJAEp)KaHUE Y4eOHOro Marepuaia, CIOCOOCTBYIOT
(GOpMHUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEIIBHBIX MOTUBOB O0YUYEHUSI.

Baxuenmen wuacteto ocHamenuss lLlentpa «Touka pocray sBisercs
nudposas gaboparopus, NepeyeHb JaTYMKOB KOTOPOHM MO3BOJSET HMCIIOJIb30BATh
3Ty Jab0OpaToOpui0 MPU M3YYCHUH (PU3UKH, XUMUU W Ouonorud. BBeneHue B
IIKOJBHBIA JKCIEPUMEHT HUQPPOBBIX MATUUKOB MJII PETUCTPALMU Pa3JIHUUYHBIX
BEJIMYMH U BO3MOKHOCTH HCIIOJB30BaTh KOMIBIOTEP (CMapT(OH WM TIIAHIIET)
JUTSL pacdyeToB U O(POPMIIEHUS PE3YNIHTATOB OIMBITOB, O3BOJISET MEPEHTH HA HOBBII
KAUYEeCTBEHHBIN YPOBEHD IPOBEICHUS U3MEPEHUI, YIIPOCTUB MPOLIECC U3MEPEHUMN U
NOBBICUB HMX TOYHOCTh. [losiBneHne 1u@pOBBIX TEXHOJOTUWA B JAOOPATOPHBIX
paboTax TMOBBIIIAET MX AaKTyalbHOCTb W MPHUBJIEKATEIBHOCTh B CO3HAHUHU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KaK B XOJE OIBITOB, TaK U
npu oOpabOTKe pe3yJbTaTOB C MHCIOJIb30BAaHHUEM MPOrpaMMHBIX cpeacTB. Jlis
HKCIEPUMEHTOB MO OHMOJIOTMH UM XUMHUHU 3TO SIBISIETCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOJIO/ICHUN U OMBITOB K KOJTUYECTBEHHBIM dKCIIEPHUMEHTAM.

Hcnonp3oBanue nu@poBoil 1a00paTopuu CyIIECTBEHHO U3MEHSET MOAXOIbI
K IPOBEACHUIO U JEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIIBITOB!

Hcnonp3oBanne mHUQPPOBBHIX JAaTYMKOB B KAYECTBE H3MEPUTEIHHBIX
WHCTPYMEHTOB M3MEHSET TOAXOAbl K TPOBEJACHUIO TMPSIMBIX H3MEPECHUI
(bU3NYECKUX BEJIIUYUH.

TpanuuMOHHO B  KayecTBE CPEIACTB  M3MEPEHUS  HCIOJIb30BAIUCH
NPOCTEUIINE HWHCTPYMEHTHl (pblYaXHBbIE BECbl W PA3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOUHbIE TPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanrne HUQPPOBBIX JATYUKOB MO3BOJIIET HA COBEPLIEHHO JAPYTOM
KAUECTBEHHOM YPOBHE IPOM3BOAUTh W3MEPEHMS BPEMEHH, PAaCCTOSHUS, HMETh
BO3MOXKHOCTh PETHCTPUPOBATh M HAOMIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TeMIEpaTypa, JEKTPUIECKOE HANIPSIKEHUE, CHUJla TOKA U T. 1.

OTU BO3MOXKHOCTU TO3BOJISAIOT, HAapuMep, Ha YpoKax (PU3UKU C BBICOKOU
TOYHOCTBIO U3MEPUTh MTHOBEHHYIO CKOPOCTh T€Ja, ABUKYILEr0Cs] HEPAaBHOMEPHO,
HAO0II01aTh B AMHAMHKE MPOIECC 3JIEKTPOMArHUTHON MHAYKUIMHU, BOSHUKHOBEHHE



U W3MEHEHHE WHIYKIMOHHOTO TOKa, HCCIEOBaTh H3MEHEHHE TEeMIepaTyphl C
TEYEHUEM BPEMEHU B MIPOIIECCE YCTAHOBJICHHS TETJIOBOIO PABHOBECHS U T.JI.

Ha ypokax Guonioruu nosiBisieTcst BO3MOXHOCTb MOTYYUTh KOJMYECTBEHHBIE
JTAaHHBIE TIpU MPOBEACHUM ONBITOB, HANPUMEp: MNPU OINPEICTICHUH (HAKTOPOB,
BIIUSIIOIIUX HA CKOPOCTH Ipoliecca (POTOCUHTE3a, MPU U3YUYECHHUH JbIXaHUs KOpPHEH
U JIUCTHEB, PU UCCIICAOBAHUH YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOJAT MPAKTUUECKHE
paboTHI MO U3YyUYEHUIO MPOIIECcCa AIEKTPOIN3a, HCCIEAOBAHNE IK30TEPMUUECKUX U
HIOTEPMUYECKUX PEAKIMid, TErioBoro 3¢¢ekra ropeHus TommuBa U T. A. C
UCIIOJIb30BAaHUEM TPATUIIMOHHBIX «aHAJIOTOBBIX» CPEICTB MOJOOHBIE M3MEPEHUS
BEITIOJIHUTh HEBO3MOXKHO. OTHAKO, TpHU Tiepexoae Ha IUGPOoBYO J1abopaTopuio B
TEMaTHYEeCKOM IIJIAHUPOBAHUM HEOOXOAMMO TMPEAYCMOTPETHh JAOMOJHUTEIBHOE
BpeMs i1 oOydeHHs paboTe ¢ AaTYMKaMu, BKJIOYas COOPKY 3KCIEPUMEHTAIbHOU
YCTaHOBKH C JaTYMKAMM, CHSATHE MOKa3aHUI ¢ 9KpaHa KOMIIbIOTEpA, ONpEACIICHUE
IIOrPEIHOCTEN U3MEPEHUM.

Jis paboTbl ¢ HUPPOBBIMH JaTYUKAMU HCHOJIB3YETCS CHEIHAIbHOE
nporpaMMHOe 00ecrie4eHHe, YCTaHOBJIEHHOE Ha KOMIbIoTep. il KOMMyHUKAIH
U(POBBIX JATYMKOB, 3alUCH W XpaHEHUs HMHQPOpMalMU, MOJYYEHHOH C UX
NOMOIIbIO, LIU(pOBas 1abopaTOpUsi UCHOIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp3oBaHne KOMIBIOTEPHOH (QOPMBI  PETUCTPALMU  MOJTYYCHHBIX
3HaYCHUH ¥ TIOCTPOCHHUS TpauKOB M3MEHSET TOIXOAbl K OQOPMIICHUIO
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT 00yJArOITUMHUCS.

JlaHHbIE, TOJTYYCHHBIE TPU TMOMOIIM IHQPPOBHIX ITATYNKOB, BHOCITCS B
DJIEKTPOHHBIE TAONHWIBI, YTO TMO3BOJSIET CTPOUTH TpaduKH 3aBUCHMOCTEH
UCCIIETyeMbIX BEIUYMH Ha dKpaHe KommbioTepa. Ha ocHoBaHuM 3TuX rpadukoB
JienaTh BBIBOJIBI O XapaKTepe 3aBUCUMOCTH BEIUYMH OT BPEMEHU WJIHM JIPYTUX
napameTpoB. Ha yrmyOineHHOM ypoBHE 1ienecoo0pa3Ho o00y4yaTh MPOBOAUTH
anmpOKCUMAIUIO BEIOPAaHHBIX TOYEK UTOrOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TO3BOJISIIOT aBTOMAaTHU3UPOBATH PYTUHHBIE
OpoLeAypbl  3alOJIHEHUS  TaOJMll, BBIIOJHEHHE OJHOTHIHBIX  PacyerTos,
noctpoeHusi rpadukoB. lludpoBas Qoroxkamepa mosBosser choTorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTAIbHYIO YCTAaHOBKY M TPHKpenuTh (ororpaduio B
ANEKTPOHHBIN 0oTueT. Takum 00pa3oM, OCYLIECTBISETCSA Mepexo K 0hOpMIICHHUIO
DIIGKTPOHHOTO OTYe€Ta O TPOACTAHHOM OKCIEPUMEHTE, TPOCKTHOW WM
HCCIIeIOBaTENbCKOM pabdoTe.

B0o3MOXHOCT,  UCTHONB30BaHUS  BUICOHAONIONEHUS 33  IMPOILIECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX pPabOT oOyJaromMMHCS W3MEHSIET TMOAXOIbl K
OLICHMBAHUIO PaldoT.

DONEKTPOHHBIA OTYET O TMPOJECTAHHOW MPAKTUYECKOW paboTe MOXKET
COIPOBOXAATHCA MPUKpPEIIeHHON (oTorpadueit, KoTopasi MO3BOJISIET OLICHUBATD
IPaBWIBHOCTh COOPAHHOM SKCIIEPUMEHTAJbHOW YCTAHOBKHM, 0oJiee IMOJIHO
ONpEAENATh MOJHOTY M  TPaBWIBHOCTb  MPOJEIAHHOTO  HCCIEIOBaHMUS,
aHAJIM3UPOBATh JTOCTOBEPHOCTh MPEICTABICHHBIX IKCHEPUMEHTANbHBIX JaHHBIX.
[Ipy OJHOBpEMEHHOM BBIMOJIHEHUM PAa3HBIMU TpyNIaMu OOYYaIOIIUXCS Pa3HBIX



UCCIIEIOBATENLCKUX paboOT 11e1IecoO00pa3HO HMCMOJIb30BaTh BHUAE03AMUCH BCETO
xoja pabor. B »TOM ciydae OLIEHMBAThCS MOTYT HE TOJBKO MPEIMETHBIC
pe3yibTaThl, CBSI3aHHBIE C TIPOBEJICHUEM KOHKPETHOTO SKCIEpPUMEHTa, HO U
KOMMYHUKATHUBHBIE W  PETrYJSTUBHbIC JCHCTBUA: IJIAHUPOBAaHUE PalOTHI,
OTCIIeKUBaHUE XoAa pPaOOThl, KOPPEKIHs IJaHa paboThl, KOMMYHHUKAIUS B
COBMECTHOM JEeATEIbHOCTH, HaMW4ue (WM OTCYTCTBHE) KOH(MIUKTOB U CHOCOOBI
UX pelIeHusl.

Hcnonp3oBanne MU poBbIX J1a00paTopuil CYIIECTBEHHO PACIIUpPSIET CIEKTP
BO3MOXXHBIX OIIBITOB M HCCIEIOBAHUNA, OCOOEHHO 53TO KacaeTcs W3YYCHHS
OMOJIOTUHU U XUMUHU.

Pacmmpenue crnekTpa BO3MOXKHOCTEH MOXKHO MPOUJUTIOCTPUPOBATH Ha
npUMepe W3YYCHHsI DIIEKTPOMATHUTHOW WHAYKIUMH B Kypce ¢usuku. [lpu
UCIIOJIb30BaHUU CTPEIIOYHOTO aMIepMeTpa TPAJAUIIMOHHO HAOOMAI0OT UG (aKT
BO3HMKHOBEHHUSI MHIYKIMOHHOTO TOKAa B TIPOBOJHUKE M HW3MEHEHHUE €ro
HAIpaBJICHUS IPU U3MEHEHUH CKOPOCTH BHECEHUSI MarHuTa UM €ro MOJSPHOCTH.
Hcnonp3oBanue nudpoBOro AaTyuka Mo3BOJIAET MOMyduTh ocuuuiorpammy DJ(C
UHAYKLIUW, BO3HUKAIOIIEH B KaTyIIKe, IpPHU IMPOJIETE 4Yepe3 Hee Mar’Hura. JTo
NO3BOJIIET CpaBHUBAaTh 3HaueHHs MakcuMmaibHbiXx JJIC mpu mnponere yepes
KaTylIKy MarHuTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOHW MOJSPHOCTHIO,
aHaJIM3UPOBATh BUJ HOJy4YEeHHOU 3aBHCHUMOCTH, KOHCTPYHPOBATh
IKCIIEPUMEHTAIBHBIC 33]]a41 TT0 U3YUCHHIO DJIEKTPOMATHUTHON MHAYKIIUU.

[udposas maboparopus MO3BOJSET OPraHU30BATh MPOEKTHYIO M y4eOHO-
UCCIIEIOBATENBCKYIO JESTEIBHOCTh IMKOJPHIUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpPOUYHOI AesTtenbHOCTH. Hammuue pasHoOOpa3HbIX HU(POBBIX AATYMKOB JacT
BO3MOXXHOCTh TPOBOAUTH CaMble pPa3HOOOpa3HbIE HCCIICOBAHMS, ONMUPAsCh Ha
UHTEepechl ol0ydaronuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH WCCIIETOBAHHUS
HKOJIOTUYECKON HAINpaBJIEHHOCTH IO BBISABICHUIO (AKTOPOB  3arps3HEHUs
OKpY>KaloIllel cpeibl, U3yUYEHHUIO 3KOJIOTHUYECKOI0 COCTOSHUS MMOMEIICHUN 1IKOJIbI,
NOYBbI, BO3JyXa B HAceJICHHOM NyHKTe M T.1. MccnenoBaTtenbckue pabOThHI C
UCIIOJIb30BaHUEM U(POBBIX TaTYMKOB 1EIeCO00pa3Ho npeanarath yyamumces 10-
11 xmaccoB B paMkax oOs3aTeNbHOM [UIsi HHMX HPOEKTHOM JeATEIbHOCTH.
BbinosHeHNe TakuWX MPOEKTOB SBJISIETCS OCHOBAHUEM JUISl OLICHKHM HE TOJBKO
ypOBHSI C(HOPMUPOBAHHOCTH TMPEAMETHBIX PE3yJIbTaTOB, HO HTOTOBOW OILICHKH
JOCTHKEHHSI METalpPeIMETHBIX pPE3yJIbTaTOB OOYYECHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KakK B MPOIIECCe TMPOBEIACHHS padOThHI, TaK U B MPOIIECCe
3alTUTHl TIPOEKTA WIIM MCCIEAOBAHUSA) M PETYIATUBHBIX (KOTOPHIE OIICHUBAIOTCS B
MIPOIIECCE BHITIOTHEHUS MPOEKTA).

OcHamenue sl M3ydyeHus: (PU3MKU MPEACTABICHO B BHJE O0OpYAOBaHUS
JUISL IGMOHCTPAIlMOHHBIX OMBITOB U O0OpYIOBaHUS AJiA JTAOOPATOPHBIX padOT U
YUEHUYECKUX OIBITOB, BKJIOYas OOy MJii €CTeCTBEHHOHAy4YHOIO IHUKJIa
udpoByro abopaToputo, a Takke MUPPOBYIO Jaboparopuro 1o ¢usmke (Kak
JIOTIOJTHUTEIBHBIN 3JIEMEHT JIJIsl YIITyOJIEHHOTO U3YYeHUs (PU3UKN).

JleMOHCTpaluoHHOE o0opynoBaHue o0OecrieynBaeT  BO3MOXKHOCTH
HaOMroIeHNsT OONBIIMHCTBA M3YyYaeMbIX SIBIICHHW, TPOIECCOB W 3aKOHOB. ITO
BO3MOXXHO TPU ONTHUMAJIbHOM COYETAHUM aHAJOTOBBIX M LU(POBBIX CPEACTB



HaAOJI0IeHNS, aHaIM3a u3MepuTenbHol nHopmanuu. Tak, Hanpumep, s Kypca
(GU3MKKM OCHOBHOM IIKOJBI €CTh BO3MOXHOCTH JIEMOHCTPAIMHM KJIACCHYECKUX
JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB: TajeHue Ten B Tpyoke HrpioToHa,
JEMOHCTpalus JeHUCTBUA aTMOc(epHOro AaBieHus, 3akoHa [lackans, u3mMeHeHUs
o0beMa Tel MpU HarpeBaHUM (OXJIAXKIEHUU), IPUTHKEHU MOJIeKyl U T.a1. HabGop
M0 3JIEKTPOCTATUKE AT BO3MOXKHOCTh JAEMOHCTPAIMU JIEKTPU3AIMK TEJ, 3aKOHa
COXpaHEHUs 3apAJia, TMHUN HAPSHKEHHOCTHU AJIEKTPUYECKOTO OIS U T.JI. U MOXKET
MCITOJIB30BAThCS KaK & Kilacce MPU M3YUYEHUU DJIEKTPOMArHUTHBIX SIBJICHU, TaK U
B 10 Kiacce npu U3y4eHUM EKTPOCTATUKH.

[Ipy mpoBeneHUM JOEMOHCTPAIIMOHHBIX OMNBITOB JIOJDKHBI COOJIIOAATHCS
TpeOOBaHUS K HX HAINISIHOCTH (ACHAs M TOHATHAS IIOCTAHOBKA OIIBITA),
BUJIMMOCTH [UIsl BCEX YydYalMxcd Kiacca (NP HaJU4YMM MEJKUX JeTaneu
UCIIOJIB3YETCSl MX YBEJIMYEHHOE M300pa)K€eHWe NpH TOMOIIM BeO-KaMephl),
HYMOLIMOHAIIBHOCTH U, MO BO3MOKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPALIMOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC yUaIIUXCs, CO3/1aBaTh MOTHBAIMIO K M3yYCHUIO
npeaMera) M yOemuTeNbHOCTH (MOKa3biBaTh TOT 3((PEKT, Ha JEMOHCTPALUIO
KOTOPOTO OH ObLIT HAIIPaBJIEH ).

OpHako peanuzanusi JAESITEIBHOCTHOTO MOAX0Aa B OOyuyeHUU (U3UKE
IIEPEHOCUT AKIEHT C JEMOHCTPAllMOHHOTO J3KCIEPUMEHTAa HA YYEHUYECKUM.
Hampumep, 1mo MeXaHHMKE HCCIEI0BAHHE KHUHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMHKH, KOJIEOATEIbHBIX JBW)KEHHI IEPEHECEHO B YUYEHUYECKHM
HKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. [lpu wuzydenun
ANEKTPOJUHAMUKHN J1abOpaTOpHOE OOOPYIOBaHUE TMO3BOJIAET MCCIENOBAaTh HE
TOJIBKO 3aKOHbI TIOCTOSIHHOTO TOKa, HO C HCIOJIb30BAHUEM KOMIIBIOTEPHOIO
ocuuiiorpaga mo3BOJSIET MPOHAOIIOAATh M MCCIEAOBATh AJIEKTPUUECKHUE LIENH
NEPEMEHHOr0 TOKa, OJIOK JUOJIOB IMO3BOJSET HCCIENA0BATh BOJbTAMIIEPHBIE
XapakTepucTuku auoja. Ilpu u3yueHunm onTuku jabopartopHoe 00OpyAOBaHHE
MO3BOJIIET U3YYWUTh 3aKOHbI TN'€OMETPUYECKOW ONTHUKH (IIPEIOMIICHHUE CBETa B
MOJIYIMJIMHAPE U MOJTyYeHUE N300paKeHHsI B TMH3aX) U MPOHAOIIOIaTh OCHOBHBIE
SBJICHUSI BOJIHOBOM ONTUKHU (MHTephEpEeHIs U TOJSIpU3alus), HCCICI0BATh
nudpakiuio cBeta (IudpakIimoHHAas peIeTKa).

B coorBercTBUM ¢ TNpeAMETHBIMH pe3yjibTaTamMu OOy4deHHs (u3UKe
000pyI0BaHUE ISl YUEHUYECKUX OIBITOB OOECIEUNBAET MPOBEACHUE CIICAYIOIINX
TUIIOB PabOT, CrPYNIUPOBAHHBIX MO BHJAM JEATEIBHOCTH, HE3aBUCUMO OT HUX
TEMaTUYECKON PUHATIEHKHOCTH:

1. TlpoBeneHnue mnpsMbIX H3MEpPEHUN (PU3NUYECKUX BEIUYUH (M3MEpPEeHUE
Macchl, 00beMa JKHAKOCTH, TEMIEPATypbl >KHUIKOCTH, CHIJIbI, CHJbl TOKa,
HaIPsDKEHMS) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANOIOKEHUN (MIPSMbIE U3MEPEHU (PU3NUECKHUX
BETMYMH W CPaBHEHWE 3a/JIaHHBIX COOTHOIICHWH Mexay Humu). Hampuwmep:
MpoBEepKa YCJIOBHWM IUIaBaHWS TeJ, YCJIOBHI paBHOBECHs phiuara W OJIOKOB,
3aKOHOMEpPHOCTEM  IOCJIENOBAaTEIbHOTO W NApAUIENBHOIO  COEIMHEHHMS
IPOBOJIHUKOB H T. 1.

3. Pacuer no noay4eHHbIM pe3yJibTaTaM MPSIMbIX H3MEPEHUI 3aBUCUMOTO OT
HUX MapameTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3mepenus (B 10-11 kiaccax).



Hanpumep: yckopeHue Tena MNpU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHUE
CBOOOJIHOTO MaJIeHUs, )KECTKOCTh MPYKUHBI, KOAP(HUIIUEHT TPEHUS CKOIBKECHHUS,
MexaHu4eckas paboTa U MOIIHOCTG U T. 1.

4. HaGmroieHue sIBICHUM M TTOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE)
no OOHapyXeHHI0 (aKTOpOB, BIUAIOIIMX HA MPOTEKAHUE [AHHBIX SBICHUMU.
Hampumep: npsiMmosinHEeHOE pacpOCTpaHEHHUE CBETA, AUCIIEPCUS CBETA; U3yUCHHE
CBOMCTB M300paKeHUS B INIOCKOM 3€pKaJie U T. II.

5. WccnenoBanre 3aBUCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT APYTOH €
IpeCTaBICHUEM PEe3yJbTaTOB B BUJE rpaduka W pacdueTra MCKOMOTO MapameTpa.
Hanpumep: 3aBUCMMOCTH IMyTH PaBHOMEPHO JBIXKYIIETOCS Tela OT BPEMEHH
JBUKCHHSI TENa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBIICHUS,
KadyecTBa OOpa0OTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOIIAIA COTPUKOCHOBEHHUS TEN, CUJIBl YNPYTrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrPY>KEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T.J.

JIaGoparopHoe o0opyioBaHue oOecrnieunBaeT CaMOCTOSITENIbHBIN
YUEHUYECKUH OKCIIEPUMEHT, KOTOPBIH MOXET HMETh pa3jiudHble (HOPMBI:
(bpoHTaNBHBIN AKCIIEPUMEHT ((POHTANIbHBIE OMBITHI U J1aOOpaTOpHBIE PabOTHI),
paboOThl  NPAKTHKyMa, Y4YeOHO-HCCIIEAOBATEIbCKUE pabOTbl U MPOEKTHI
IKCMEPUMEHTAIBHOTO Xapaktepa. [Ipm 3TOM HOPMAaTHBHO-O0S3aTEIHHBIM BHE
3aBUCUMOCTH OT YpOBHSI H3yueHUs (GU3HKU (0a30BbIA WM YriayOJEHHBIN) U
oOpazoBaTeIbHONM mMporpaMMbl (OCHOBHAas WJIM CPEIHSS IIKOJA) SIBISETCS
(b poHTaNBHBIN dKCTIepuMeHT. IMEeHHO mocpeAcTBOM (PPOHTAITEHOTO dKCTIEpUMEHTA
JIOCTUTAIOTCSl TPEAMETHBIE PEe3ylbTaThl DJKCIEPUMEHTAIBHOTO XapakTepa, a
yUYalIMMHCS OCBAaMBAIOTCS CHOCOOBI JEWCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BBIINIIE TISATH THIaM paboT. JITabopaTopHBIil MPaKTUKYM II€71€CO00pa3eH TOJIBKO MPH
yI1yOJIEHHOM YPOBHE U3YUYEeHHUs MpEaMETa.

OnTuManbHbIM  JUIsl  JOCTHXKEHHUS IeJied TpoBeACHUS (PPOHTAIBLHOTO
HKCIIEPUMEHTA SBJSIETCSl TPEACTaBlIeHUE JA0OpPaTOpHOro OOOpYyNOBaHUS H
MaTepuajoB B BUAE TEMATUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJICKYJSIPHOM
¢u3nKe, 3MEKTPUUECTBY U ONTUKE. Vcrnonb30oBaHME TEMAaTHUYECKUX KOMILJIEKTOB
CrocoOCTBYeT (OPMHPOBAHUIO TAKOTO BaXHEUIErOo YMEHHUS, Kak Moa0op
ydanuMucs 00O0pyHOBaHHS B COOTBETCTBUM C IIENbI0 HCCICIOBAHUS U3
U30BITOYHON HOMEHKJIATYPHI MPEIIOKEHHOTO KOMIUIEKTA; TO3BOJISIET MPOBOIUTH
OKCIIEPUMEHTAIbHYI0 pabOTy Ha JIOOOM JTame ypoKa; YMEHBIIAeT TPYIOBHIE
3aTpaThl YYHTENs TIpU TIOATOTOBKE K YpOKaMm, IIOCKOJIbKY He Tpebyercs
MIEPEKOMITOHOBKA 00OPYIOBAaHHS B COOTBETCTBHH C 33JJa4aMHi KOHKPETHOTO ypOKa.

[Ipy mIaHWpOBaHWM MPAKTHYECKUX pabdOT BaXHO HMETh B BHUIY, YTO
IpeIMETHbIE Pe3yNbTaThl HKCIIEPUMEHTAIBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO TIPHU ONITUMAJIbHOM COYETAaHWU KPAaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB H
OJIHOYACOBBIX JIJAOOPATOPHBIX PadOT.

Baxxnoe 3Hauenue wumeer TOT (HaKT, UYTO B COCTaB (PPOHTAIHLHOTO
000pyIOBaHUS HapsIy C aHAJIOTOBBIMH BXOST U IIU(PPOBbIE CPEIACTBA U3MEPECHUSI.
K HUM OTHOCATCS AMEKTPOHHBIN CEKYHIOMEp C JaTYMKAMHM, JJIEKTPOHHBIE BECHI U



naTyukd - mu@poBod  maboparopuu. Takum  00pa3oM, TpU  MPOBEACHUHU
(GpOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOM IIKOJIE YYEHUKHA 3HAKOMATCA C
AJIEKTPOHHBIMU CIIOCO0AMU U3MEPEHUN U BHIYUCIICHUH.

briok obopynoBanus sl yueHUYECKUX padboT mo ¢usnke chopMUpOBaH Ha
0aze mepeuyHs oOOpYyIOBaHUsS [JIsi MPOBEACHUS OCHOBHOTO TOCYAApCTBEHHOIO
sK3ameHa 1o ¢usuke. McrnonpzoBanue npuboOpoB U 000PYyI0BaHUS C €IUHBIMU IS
BCeX  OOydYaloIMXCA  XapaKTepUCTUKAMHU  TO3BOJISIET  CTAaHJAPTU3UPOBAThH
NPOLEIYPbl BBINOJHEHUS HKCICPUMEHTAJIbHBIX 33aJaHU Ha DJK3aMEHE H
00ecneunTh HAICKHYIO OLIEHKY PE3yJIbTaTOB Ha OCHOBAHUU IKCIEPTHOM MPOBEPKU
oTBeTOB oOyuatomuxcs. [Ipm 3ToM ocHOBaHMEM [JIsi BBIBOJA O MPABHJIBHOCTH
IPOBENCHUS] JAHHOTO ONBITA SIBJISAFOTCS PE3YibTaThl, MOJYyYEHHBIEC YYalIUMUCS
MOCPEICTBOM MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NUYECKUX BEJTUYMH.

HaGop mna 1npoBeneHHs OCHOBHOIO TOCYJAapCTBEHHOIO  3K3aMEHa
oOecrieunBaeT  pa3pabOTKy  HECKOJIbKMX  OJIHOTHUIHBIX  3aJaHUd  TIpH
WCIIOJIb30BAaHUU OJIMHAKOBOTO OOOPYIOBaHMSI C Pa3HBIMU XapaKTEPUCTHUKAMHU.
OTOT MOJIX0J 1LEeNeco00pa3HO MCIMONb30BaTh U MPU MPOBEACHUU (PPOHTAIBHBIX
ONBITOB M JabopaTtopHbIX pabor. Hampumep, npu mnpoBeAEHHUU HCCIEIOBAHUSA
3aBUCUMOCTH CHJIbI TOKa OT HAMNPSIKEHUS MOKHO BBIICIUTH B Kilacce TPYIIIIbI,
KOTOpbIe OyAyT MNPOBOAUTH JAHHOE HCCIEIOBAHUE, MCIIONb3YsS PE3UCTOPBI C
pa3HBIM CONPOTHUBJIEHUEM, M Jamnoudky. llo pe3ynbTaTaM MOKHO CpaBHUTH
MOJIyYEHHbIE 3aBUCHUMOCTH, OOCYIUTh T'PaHMIIBI BBITOJHEHHS 3akoHa Oma s
y4acTKa IeIH, ONPEAEIIUTh COPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTb, 4YTO TMpPU MPOBEACHUU (PPOHTAIBHBIX OIBITOB U
7a00paTOpHBIX pabOT B OCHOBHOMW IIKOJIE TpeOYyeTCs 3aluCh PE3yJbTaTOB BCEX
OpSIMBIX  M3MEPEHHM ¢ y4eToM aOCOJIOTHOM TMOrPEemIHOCTH. 37eCh TMpH
UCIIOJIb30BAaHUU TPAJAMLIMOHHOTO 000pynOBaHUsS (MEH3YpOK, JIMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOJIOTHYIO
HOTPEIIHOCTh 11eJIeCO00pa3HO CBSA3BIBATH C IIEHOM JelieHus Mpubopa, a MpH
nepexone K HUQPPOBBIM HHCTpyMEHTaM (IUGPOBBIE BEChl U JATYUKU) YUUTh
paboTaTh ¢ OMUCAaHUAMH DTUX MPUOOPOB, BBLACHAS JaHHbIE 00 aOCOIIOTHOM
HOTPEIIHOCTH, JIUOO MpeaIarath 3Ha4eHUe MOTPEIIHOCTH B TEKCTE 3a/laHuM.

[Ipu mnpoBeneHUM HUCCIEAOBAHUS 3aBUCUMOCTEM OJHOW (pu3MUECKOU
BEJMYMHBI OT JPYyrod ydamiuecs: JOKHBI OCBOUTH MOCTPOCHHE Tpa(UKOB C
yKa3aHueM a0COJIIOTHBIX MOTPEUIHOCTE, a IPU MPOBEICHUHU padOT Ha MPOBEPKY
NPEANoJIOKEHUH — YMETh CpPaBHUBATh 3HAYEHHS JIBYX MNPSIMbBIX H3MEpPEHUN C
y4eTOM a0COJIIOTHOW MOTPEUIHOCTH (HAlpuUMeEp, IMyTEM CpPaBHEHHUS WHTEPBAJIOB
MOJIyYeHHBIX 3HA4YeHM Ha uyucioBod ocu). I[lpoBegeHwe wu3MepeHuil U
uccinenoBanuii B kypce ¢usuku 10-11 kmaccoB MOMOTHSIOTCS HMCIOJIB30BAHUEM
OTHOCUTEJIBHBIX MOTPEIIHOCTEN, yYallhecs IOJKHBI HAy4YWUThCS PACCUUTHIBATH
OTHOCHUTEJIbHBIE TOTPEIIHOCTA B MPOCTEUINMX CIIy4yasX MOpPSIMbIX U3MEPEHUN H
CpPaBHUBATh TOYHOCTH PA3TUYHBIX H3MEPEHUM.

OOpamaeM BHUMaHWE, YTO OIICHMBAaHWE JIAOOPATOPHBIX PAOOT TOJKHO
0a3upoBaThCs, KAK U B KPUTEPUSX OLEHUBAHMS SKCIEPUMEHTAIbHBIX 3aJlaHUM
KM OI'D, He Ha mnpaBwiIbHOCTH O(QOpMIEHHS oOT4eTa O pabore, a Ha



MPaBUIBHOCTH JIEUCTBHA TO COOpPY YCTAaHOBKH, MPOBEICHUIO OIBITOB, CHSTHUIO
MoKa3aHuil mpubopoB.

OcHamieHue s M3y4eHUs: OWOJOTHMU  TMPEJCTABICHO KOMILIEKTaMU
JIEMOHCTPALIMOHHBIX BJIXKHBIX IMPENnapaToB, repoapreB U KOJUICKIUN MO pa3HbIM
TeMaM Kypca OWOJOruu, a Takxke HudpoBoil nmabopaTopueld s MPOBEACHUS
npakTudeckux padbot. Kpome Toro, npu uzy4eHun OMOJIOTUN MOKET UCTIOJIb30BaTh
nudpoBas nadopaTtopuss 1o OUONOTUU (KAK JOTMOJHUTENbHBIA DJIEMEHT ISl
yIIyOJIEHHOTO U3yUeHUs Kypca).

B yuebGHOM mpormecce yuwammecs JODKHBI TOJNYYUTh BO3MOXKHOCTD
YYBCTBEHHOTO BOCTIPUSTHSI U3y4aeMbIX SBICHUN U 00heKTOB. OTHAKO M3ydaeMbIe
SIBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOW3BEICHBI
WU TIOKa3aHbl B y4eOHOM momelnieHuu. B aTom ciiydae yueOHOe 0OOpyaoBaHuE
Ja€T BO3MOXKHOCTb WX BOCIIPOM3BECTH OIMOCPEAOBAHO, 4YEPe3 KOJIICKITHUIO,
repOapHblii JTUCT, MUKpOIIpENapaT, MOJIeib, BUACO(QparMeHT | T.I1.

Brnaxxuple mnpenapaThl TPEICTaBIAIOT COOOW HATypajbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE HAa CTEKJISIHHOM IUJJACTUHKE U OMNYIIECHHbIE B CTEKJISTHHBIN
HUIUMHAP C KOHCEPBUPYIOIIEH KUIAKOCTHIO, JTUOO MPE/ICTABICHHBIE B TUIACTHKE.
3nech mpejiaraloTcsi TOTalbHBIE Tpenapathbl, MO3BOJISIONINE H3y4aTh BHEIIHEE
CTpOEHHE OpraHu3Ma WM ero yactu, (Hanpumep: «KopeHbr 6000BOro pacteHus ¢
KiryOeHbKkaMmuy», «I[ ajtoka»); aHaTOMUYECKUE MpernapaTsl, MpeaHa3HAYeHHbIC IS
W3YYCHUS BHYTPEHHETO CTPOEHHWS OpraHW3Ma WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee CTpoeHWE JIATYmIKN», «BHyTpeHHee CTpoeHWE MTHIIBIY);,
OuWoNorHuecKue TMpenaparbl, MaloNMe MPEICTaBICHHE O CTagusX pa3BUTHS
opranu3zMa (Hampumep: «Pa3BuTHe KOCTHUCTOW pBIOBI», «Pa3BUTHE KYpHIIBD).
Brnaxaple mpemapaThl MCHOJB3YIOTCS KaK pa3fgaTOYHBI MaTepuaid B IPOIecce
JEMOHCTPAIMKA TIPH M3YYCHHH HOBOTO MaTepHaia Wid B MPOIECCE BBITTOJHCHHUS
MPAKTUYECKUX 3aJ]aHuM, pa3pabOTaHHBIX HA X OCHOBE.

I'epbapun — coOpaHHe TPECCOBAHHBIX, 3ACYIICHHBIX PACTEHUN WM HX
yacTel MOMOraroT U3y4aTh pacTeHHE B KAOMHETE W y3HABaTh €ro B IMPUPOJE, a
repOapuzaiys — HanboJee MpoCcToi crocod COXpaHEHUsST PACTEHUN M UX YacTeH B
TEUEHUE [JIMTEIBPHOTO BpeMeHWu. B mepeuHe mnpesyiaraercs CHCTEMaTHYECKUI
repOapuii (Hanmpumep, «OCHOBHBIE TPYMNIBI PACTEHHI») M TepOapuil mo oOIiei
Owonmornn  (KOTOPBIA  TO3BOJIAET  MPOWJUIIOCTPUPOBATH  HU3MEHUYUBOCT,
HUCKYCCTBEHHBI OTOOp, CHCTEMAaTHYECKHE KaTeTOPUH W BHUIA000pa30BaHUE,
JTUBEPICHIIMSA W KOHBEPI'CHIIUS, TOMOJIOTHYHBIC W aHAJIOTUYHBIC OPTaHBbI,
pYyIUMEHTAapHbBIE OpraHbl, apomopdo3, wuauoamantanus (EHOTHI W TEHOTHII,
MOJINTIONINSI, OTHAJCHHAs THOpUIW3alMs, B3aMMOJCHUCTBHE PACTCHHH C
a0MOTHUYECKUMH (DAKTOpPAMU CpeJIbl, B3aUMOJICHCTBHE PACTEHUN C OMOTHYECKUM
dbakTopamu cpenbl). ['epOapHblii MaTepuanq MCHOJB3YIOT KaK pa3gaTOYHBINA
MaTepuan JUIA  JIEMOHCTpAaIlMi  W3Y4aeMbIX OOBEKTOB, ISl  BBITIOJIHCHUS
MPAKTUYECKUX 3aJaHUI MPHU 3aKPEIUICHUH MaTepHalia WA JUATHOCTUKHU YIeOHBIX
pE3yNbTATOB.

Taxxke TpeacTaBiIeHbl KOJUICKITMM — HAOOPHI MPEAMETOB WM BEIIECTB,
no00paHHBIX MO ONpeAeNeHHbIM TNpu3HakaM. OO0beKTaMHM HX MOTYT OBITh
pacrpaBieHHbIE M  3acCyllEHHbIE HACEKOMBIE, pPAaKOOOpa3HbIE, PAKOBHHBI



MOJUTIOCKOB, OTIEIbHBIC YaCTH CKEJIETOB JKMBOTHBIX. B KOJJIEKIIMSIX COYETAIOT
HaTypajbHble OOBEKTHI C UX M300pa’KEHHWEM B BUJE PUCYHKOB WJIM MYJISKEH —
umutauui. [lpemnoxennpie B mepeyHe MOP(OJOTUYECKUE KOJJICKIUU JaloT
MPEACTABICHUE O BHEIIHEM CTPOECHUU OPraHOB WM HX 4YacTeH, IMO3BOJISIOT
MPOBOJIUTH CPaBHEHHUS OOBEKTOB, BBISICHATh UX OOIIME YEPThl U YEPTHI Pa3IUUMs
(manpumep: «IIpeacTaBuTenu OTPsAIOB HACEKOMBIX» M JIp.); 00IIEOMOIOTHYECKHE
KOJUIEKIIMM TO3BOJISIIOT  BBISICHATH B3aUMOCBSI3M B OPraHMYECKOM  MHpE,
paccMaTpuBaTh pa3BUTHE OPTaHU3MOB, MPOCICKUBATH OOIMIEONOTOTHICCKUE
3aKOHOMepHOCTH (Hampumep: «[IpuMepsl 3amUTHBIX MPUCIOCOOTICHUN Yy
HaceKoMbIX»). Komneknuu, kak u TepOdapuy, HWCHOJIB3YIOT KaK pPa3gaTOYHBIN
MaTepuan JUIA  JIEMOHCTpAaIllid HW3Y4aeMbIX OOBEKTOB, [JISi  BBIMOJTHCHHS
MPAKTUICCKUX 3aJaHUH MPHU 3aKPEIUICHUH MaTepHalia WIH JUATHOCTUKHM YIeOHBIX
pe3yIbTaTOB.

O3HaKOMJICHHE YYalIuXcsi C MHUKPOCKOIWYECKUM CTPOCHUEM JKHUBBIX
OpraHM3MOB — OJ[HAa W3 TJABHEUINUX 3aJad HAyKH, IO3BOJISIONIUX MOJBECTH
IIKOJIbHUKOB K TOHMMAaHHUIO €AMHCTBA OpraHUYecKoro mupa. s mpoBeneHwus
7abopaTopHbIX paboT B HHU(POBYIO JA0OPATOPHUIO BKIIOYEH MHKPOCKOIN, a B
KOMILJIEKTE MOCYAbl U 000pYAOBaHUS 00IIETr0 HA3HAYEHUSI UMEIOTCS HEO0X0IUMOe
OCHAIIIEHUE TSl IPOBEJICHUS 1a00paTOPHBIX padoT.

[udpoBas  maboparopust  BKIOYaeT HaOOp Ui  U3TOTOBJICHUS
MUKporpernaparoB. CBexue TMpenapaThl HM3TOTABIMBAIOT 11 HEMEIJICHHOTO
paccMmoTpenus. K HUM OTHOCSTCA KUAKOCTHBIE (O0BEKTHI OOBIYHO MTOMEIAIOTCS B
BOJY, a TIpeTnapaThl COXPAHIIOTCS B TEUCHNE HECKOJBKUX JHEH), Cyxue (Hampumep,
YaCTUIly TNTHYBETO TIepa, MPOCTO TIOJIOKUTh Ha TMPEIAMETHOE CTEKIO |
MHUKPOCKOITMUPOBATh), JKUBBIC TMpernapaThl (Ma3ku — KaIulk JKHJIKOCTH, HalpuMep
KpOBH) W BUTaJbHBIC TIpemaparbl (KOTOPHIE WCIONB3YIOTCS IS HW3YyYCHHS
MaJIOKJIETOYHBIX  OOBEKTOB  (NPOCTEUIINX, KOJOHHM  BOJOpPOCHEH),  Is
HaOmoneHus: ABwxkeHus: (Tydenbku, ameOwl). [IpuroroBieHne Mukpompenapara
BbIPA0ATHIBACT Y y4YaIlErocsl HABBIKA CAMOCTOSITEILHOM pabOThl, aKTUBU3UPYET UX
MO3HABATENILHYIO JIEATETbHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAyYHOTO
ucciaenoBanus. B 1mudpoByro 5abopatopuio BKIIOYEH Takke U Habop
MUKPOIPENapaToB, KOTOPBIA COJAEPKUT MOCTOSHHBIE Mpemnapathl, J0JITOe BpeMs
COXPaHSIONINECS B MMPUTOTHOM JIJISi MUKPOCKOITMPOBAHUS BUJIE.

Crnemgyer OTMETHTh, YTO HapsAy C UCIOJB30BAHUEM TEPECUUCICHHOTO BBIIIE
y4eOHOro 0OOpyIOBaHUSI BaXHYK pOJb B M3YYCHUHU OHOJIOTHU UTPAIOT
NPUPOAHBIC OOBEKTHI, TaK KakK B OOJIBIIMHCTBE CIIy4acB TOJBKO OHH MOTYT
oOecrieynTs HaWOOJBIIYI0 KOHKPETHOCTh W TOJHOTY 3HAHUN ydanuxcs,
MOMOTaT (DOPMUPOBAHKIO Y HUX MPABWIBLHBIX OMOJIOTHUYECKHX 3HaHMHA. K Takum
JKUBBIM OOBEKTaM OTHOCST PACTCHHS, >XKMBOTHBIC JKHBOTO YIoJIKa, aKBapuyMma,
Teppapuyma. IG(HEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPHUPOIHBIMH OOBEKTAMU
SBJITFOTCSI DKCKYPCUU B OMOJIOTUYECKHE W KPACBEIUECKHE MYy3eH, OOTaHMYECKHE
cazpl, 300TApKH U OKPYXKAIOIIHME IIKOJIYy €CTECTBEHHbIE M WCKYCCTBEHHBIC
IPUPOJIHBIE COOOIIECTRA.

TpanuuonHbie OMONTOTHYECKHME MYJSDKH M MOJEIH B HACTOSIIEE BpeMs
YCHENIHO  3aMEHSIIOTCA  IUGPOBBIMH  00pa30BaTEIbHBIMUA  pECypcamu:



BUJcOo(pparMeHTaMy, aHUMalued, BHUPTyaJdbHBIMU JabopaTtopusimu. Lludposbie
oOpa3oBaTeNbHbIE PECYypChl HE MOTYT CTaTh IMOJHOLICHHOW 3aMEHOM pealbHbIX
IPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTh IMO3HAKOMUTHLCS C O0jiee MUPOKUM
KpyroM  OOBEKTOB,  CO3JAlOT  MPEANOCHUIKM IS  WHTEHCU(UKALMH
o0pa30oBaTeNbLHOTO Ipollecca M O00ECNeurBaOT He3aMEMJIMTEIbHYI0 OOpaTHYIO
CBS3b, KOMIIBIOTEPHYIO  BHU3yallM3alMil0  HMH(POpMAlUM,  aBTOMAaTHU3alUIO
yIpaBJICHUS YYEOHOU JeATEIbHOCTHIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHamenne A1 U3YYEHHS ~ XUMUM  TPEACTaBICHO B BUJC
JIEMOHCTPAIIMOHHOTO 000pYAOBaHUSA, KOMIUIEKTa XHMHUYECKUX PEAKTUBOB C
HEOOXOMMBIM 00OPYJOBaHHEM M3 OOIIEro KOMILJIEKTa MOCYAbl U 000PYI0BaHUS
JUISL YICHHMUYECKUX OIBITOB U KOMIUJIEKTa Koyekuuid. Kpome Toro, npu mzydeHuu
XUMHH HWCIOJB3yeTCsl 00Imas MAJii E€CTECTBEHHOHAYyYHOro IuKia nudposas
naboparopus, a Takxke 1udpoBas 1adopaTopusi MO XUMHUH (KaK JOMOJTHUTEIbHBIN
AIIEMEHT ISl yTIyOJIeHHOTO U3yUYEeHUSI XUMUU ).

JIeMOHCTpPAllUOHHBIN JKCHEPUMEHT SIBIISICTCS BaXKHOW YacThl0 OO0y4YeHUs
XUMHUH. 37€Ch BaXKHO MOMHUTb, YTO MPU €T0 MPOBEJACHUU 00S3aTEIBHO JTOJKHBI
OBITh COOJIIO/IEHBI BCE HEOOXOIUMBIE ITAIIbL:

MOCTaBKa LU IKCIIEPUMEHTA,

ONHCaHue HEOOXOAUMOTIO I €r0 BBINOJIHEHUsI 000PYJOBaHUS U PEAKTHUBOB,

TUTAHUPOBAHUE TTOPSIIKA TIPOBEICHNUS,

OTHCaHNE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXUAAEMBIX B PEAKIIMOHHOW CMECH W3MEHEHHH W
pe3yIbTaTOB SKCIIEPUMEHTA,

OTNHCaHNe N3MEHEHUH, MPOU3OIIEANINX C BEIIECTBAMH,

(dbopMyTHUpOBKa BBIBOAOB U3 SKCIIEPUMEHTA,

CO3/IaHME PHUCYHKA OKCIEPUMEHTAIbHOM YCTAaHOBKM H COCTaBIICHHE
YPaBHEHUSI pEaKIUH.

B nponecce mnpoBeneHHs OE€MOHCTpalMid, ydalldecs OCBauWBaIOT ATarlbl
MPOBENICHUSI OIbITa, MOATOMY HaumbOoJjiee I(P(HEKTUBHBIM SBISETCS HE MPOCTOE
ONKCAaHUE OMbITAa YYWUTEIEM, a MCIOJIb30BaHHE 3BpUcTHUEecKOW Oecenpbl. [lpu
peanu3aluy Takoro ClieHapusl 1aKe He OYEHB CJIOKHBIN OTBIT 3aHUMAET JIOBOJIBHO
MHOTO BPEMEHM, HO CJEeIOBaHHE €My TMO3BOJseT OOeCneYuTh MOHUMaHUE
OOyYarOIIMMHUCSI TPUEMOB HAyYHOTO TIO3HAHUS M HCIOJIb30BaHHE HX YK€ B
CaMOCTOSITENTLHOW JESITEIbHOCTH B TPOIECCE YUYEHWYECKOTO HKCIepuMeHTta. Ha
HAYaJbHOM JTamne u3ydeHuss xumuu (B 8-9 Kiaccax) MMEHHO TaKOW MOIXO
MO3BOJIAET  JOCTUYh  MAaKCUMANbHOH  I(PQPEKTUBHOCTH  OT  TPOBEIACHHUS
7a00paTOPHBIX M MPAKTHYECKHX paboT, a Takke CHOPMUPOBATH Yy YYAIIUXCS
OTBETCTBEHHOE OTHOIIICHHE K SKCTICPUMEHTY.

[Ipy oOllCHMBAaHMM YYEHUYECKUX TMPAKTHYECKUX paldoT I1esiecooopa3Ho
YYUTHIBATH MOJXOJIbI, UCTIOIB3YIONIME B 9K3aMEHAIIMOHHBIX MaTepuaiax. Tak, B
HaCTOsIIEe BpeMmsI npejyaraeTcs AKCIIEPUMEHTAJIbHOE 3a/1aHue,
npeaycMaTpuBaloliee BHIOOP JBYX BEIIECTB U3 TMSATH MPEAJIOKEHHBIX H
IPOBEJCHUE C HUMHU PEAKINN, OTPAXKAIOIINX XUMUYECKHUE CBOMCTBA YKAa3aHHOTO B
ycloBUM 3afanus BemiecTBa. OlleHUBaHNE WET Ha OCHOBAaHUHM OTYETa YUYEHHUKA O
nmpojieIaHHOW paboTe (YypaBHEHHsI PEakiluid, BBIBOJALI O HAOMIONCHUSX) U HA



OCHOBAaHUHM NPSIMOrO HAOMIOACHUA 32 JCHCTBUSIMH Yy4Y€HUKA IO IPOBEICHUIO
onbITOB. [Ipy 3TOM BBIIEISAIOTCS 3Tanbl 0TOOpa BEIIECTB U CMEILIMBAHUS BELIECTB
B COOTBETCTBUU C IYHKTaMU MHCTPYKIUH K padoTe.

BaknelmymM HanpaBieHHEM KakK IEMOHCTPALIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh UCIOJb30BaHUE LM(PPOBOM Jaboparopuu, KOTOpas
HO3BOJIIET OPraHU30BaTh XUMHUYECKUM SKCIIEPUMEHT HA MPUHIUIHAIBHO HOBOM
YPOBHE, MEPENTH OT KAUECTBEHHOM OLIEHKH HA0JII0JIaEMBIX SIBJICHUM K CHCTEMHOMY
aHaJlM3y KOJMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ garTumkamu mUPpOBOit
naboparopun oOecreunBaeTcss aBTOMaTU3UPOBAHHBIN cOOp U 00padoTKa JaHHBIX,
XOJl 3KCHEPUMEHTa MOKET OTOOpa)xkaTbCsi B BHUAE TIpaUMKOB WIM MOKa3aHUN
prUOOPOB, a pPe3yJabTaThl IKCIEPUMEHTOB MOTYT COXPaHATHCS JIUTEIBHOE BPEMSI.
Haubonee akTyaJlbHbIM JJII XUMHH SIBJIIETCS TEPEXOJ K KOJIMYECTBEHHBIM
XapaKTEPUCTHKAM, KOTOPBII  MOXHO  MPOWJUTIOCTPUPOBATh  CIEAYIOIIMMU
IPUMEPAMU: M3YYEHHE CTPOEHUS IUIaMEHH, omnpeneiaeHue pH B pasHbBIX cpepax,
ONpPENEICHNE CKOPOCTH pEaKUMM, W3yYCHHE BIMSHUSA KOHLEHTpAUUU U
TEMIIEpaTypbl HA CKOPOCTh PEAKIUY.

[udposas nabopaTopusi MO3BOJIAET PEATM30BATh MEKIPEIMETHBIE CBA3H C
APYTUMH  IPEAMETAMM  €CTECTBEHHOHAYYHOTO  IMKJA, IIOCKOJIBKY  JIaeT
BO3MOXXHOCTb ~ BBINIOJIHATh MHTETPUPOBAHHBIE yuyeOHBIE MCCIEJOBAHUS IO
€CTECTBEHHBIM HayKaM, NpPHUMEHSATh M OCBauBaThb JJIEMEHTBI CTATUCTUKU H
MH(OPMAIMOHHBIE TEXHOJOTUH.



