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PexoMeHgaumnu mo uCno/ib30BaHUI0 CTAHIAPTHOI0 KOMILJIEKTA
ooopynoBanus llentpa «Touka pocTta» npu peaju3anuu NporpaMmm
€CTeCTBEHHO-HAYYHOH HANPABJIEHHOCTH

[lepeuens crangapTHOTO KOMIUIEKTa 000opynoBanus ais ocHameHus Llentpos «Touka
pocTa» cOpMHUPOBAH C YUETOM psAJa MPUHIIUIIOB, B TOM YHUCIIE:

[TpuHIMN TIPEeMCTBEHHOCTH cUCTeM oOopyaoBanus. OOopynoBaHuE AJsl MPOBEICHUS
YUYECHHUECKUX TMPAKTHYECKUX pPa0dOT SBIseTCs OOMMM MJii ypOBHEH OCHOBHOTO OOILEro H
cpeanero oOmiero oOpa3oBanusi. B cucreme HarfmsAHBIX — CPEACTB  OOydeHHUS W
JEMOHCTPAIIMOHHOTO O00OpYyIOBaHUSI MMEIOTCS 0a30BbIE AJIEMEHTHI, 00IIME Jii OCHOBHOIO
oO1mero u cpennero obmero oopasoBanus. [{udposas madbopaTopus U o0opynoBaHHE
o011ero Ha3Ha4YeHHs MO3BOJISAIOT O00ECIEeUnBaTh IEATEIbHOCTh 00YYaIOIIMXCS KaK B OCHOBHOW,
Tak ¥ B CTapuieil mKoyie, a B COBOKYMHOCTH ¢ IUGPOBBIMHU JabopaTtopusmMu 1o (¢u3MKe,
OMOJIOTUM U XUMHH - MPAKTHUYECKYIO NIEATEIbHOCTh B paMKaX M3y4YEHHs €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kimaccax Ha yriyOGJieHHOM YpOBHE.

[TpuHIMN coYeTaHMs] KIACCHYECKUX M COBPEMEHHBIX CPEACTB M3MEPEHHUH U CHOCOOOB
AKCIIEPUMEHTAIBHOTO MCCIIeIOBaHUS SIBIICHUI. B coctaB 000pynoBaHUsT BXOIAT KIACCHYECKHE
CpeAcTBa U3MepeHus (HanpuMep: TMHAMOMETPBI, CTPEIIOYHBIE aMIIEPMETPH BOJIETMET)) U
1 poBbIe TPUOOPHI (HapuMep: U POBBIE BEChl, CeKyHA0Mep) U AaT4uku. CoOIroieHre 3Toro
NPUHIUIIA UMeeT 0c000€e 3HAYCHUE /ISl YPOBHS OCHOBHOTO 00IIIET000pa30BaHus, TIOCKOJIBKY
3/1€Ch MMPOUCXOAUT 3HAKOMCTBO CO CIIOCOOaMU M3MepeHHs (PU3NUYECKUX BEINYHH, POPMHUPYETCS
MOHMMAaHNE TPUHIIUIIOB JEUCTBUS aHAJIOTOBBIX M3MEPHUTENBHBIX MPHOOPOB M OOecreurnBaeTCs
Nepexo/l K UCMOJIb30BaHUI0 HHCTPYMEHTOB IIU(POBOH 1a00paTOpUH.

[lpyHIMIT TpUOpUTETA YUYEHUYECKOTO OHKCIEPUMEHTa MJsl pealn3alld CHCTEMHO-
JEeSTENIbHOCTHOTO Moaxona. Peanu3zanusi CHCTEMHO-AESITENBHOCTHOTO IMOAXO0Ja B OOYYEHHH
€CTECTBEHHOHAYYHBIM IpeaMeTaM Oa3upyercs B IIEPBYIO OUepelb Ha  BOBJICUCHUU
0o0ydJaromuxcsi B MPAKTUYECKYIO AESITENbHOCTh IO IPOBEICHUI0 HAOIIOICHHU U OIBITOB.
[TosTOMy 3HauMTENHHAS YacTh HAOJIOACHWH M OMBITOB, KOTOPHIE B TPAJAWIIMOHHOW METOIHKE
npeUlarajich Kak JEMOHCTpPAIlMOHHBIC, TIEPEHECEHBl B pa3psa ydeHHUeckux padot. Cremyer
OTMETHTH, YTO B HACTOSIIEE BpeMs n3ydeHne GU3NKHA, XUMUHU U OUOJIOTUHM B OCHOBHOM IIIKOJIE U
Ha 0a30BOM YpOBHE CTaplIeld IIKOJIbI OPUEHTHPYETCS Ha OCBOCHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH, KOTOpOoe HIET 4Yepe3 pa3BHTHE CIIOCOOHOCTEH YdYalIuXcsi aHATU3UPOBATh
Pa3HOOOPA3HYI0 €CTECTBEHHOHAYUHYIO WH(OPMAIIHIO U UCIIOJIB30BATh MOJYUYCHHbBIC 3HAHUS IS
OOBSICHEHUSI SBICHMH U TMPOLECCOB OKPYKAIOLIETO MHpa; IOHUMaTb OCOOCHHOCTU
UCTOJIb30BaHUSI METO/OB €CTECTBO3HAHMS JUI TOJIyY€HHMs HAayYHBIX JAaHHBIX; MPOSBIATH
CaMOCTOSITENIBHOCTh CY)XJIEHHUH M NOHUMAaTh pOJIb HAYKH M TEXHOJIOIMYECKMX WHHOBAIMHA B
pa3sBUTHM OOIIECTBA; OCO3HABAaTh Ba)XKHOCTh HAYYHBIX HCCIEAOBAHMM M HX CBsS3b C HAIUM
MaTepHabHBIM OKPYXEHMEM M COCTOSIHHUEM OKpyxkawomeidl cpeasl. OpueHtanus Ha
€CTECTBEHHOHAYYHYIO TPaMOTHOCTh MPEAINOJIaraeT akeHT Ha METOA0JIOTHIO HAyKHU U HANpsAMYIO
CBSI3aHO Kak C OOIIMM YHCIIOM YYEHHUYECKHX OITBITOB B KypcaxX €CTECTBEHHBIX HAayK, TaK U
HANpaBJICHHOCTRI0O WX Ha (POpPMHUpOBAHME CAMOCTOSITEILHOCTH JEHCTBHH IPH TPOBEICHHUU
HaOJIOZICHUH, N3MEPEHUHN U UCCIICIOBAHUA.

Hcnonp30BaHne CpefCTB HAIVBITHOCTA U y4eOHOTO 000pYy/IOBaHUS B y4eOHOM TIpoliecce
HaIpaBJI€HO Ha BBIMTOJHEHUE CIEAYIOMMX (YHKIUNA: 00ECIeYynBalOT 0oJiee MOTHYI U TOYHYIO
uHpOpMaNKo 00 M3y4aeMOM SIBJICHHU MM O0BEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KadecTBa OOYYEHHs; MOMOTaloT B MaKCUMaJbHOW Mepe pa3BUTh IO3HABaTENbHbIE HHTEPECHI
yUaIllKuXCs; MOBBIIIAIOT YPOBEHb HAITIAIHOCTH U JOCTYIMHOCTH OOYYEHHS; YBETUUYHUBAIOT 00BEM
CaMOCTOSITENIbHOW PabOThI yyalluXcsl HA YPOKE 1 BHEYPOUHOU JesTeIbHOCTH; CO3JIAI0T
YCIOBUS JUIsl OpraHU3allMy IPAaKTUKO-OPHUEHTUPOBAHHON MPOEKTHOM M HCCIeN0BaTENbCKOM
NeSITeIbHOCTH; JTAal0T BO3MOXHOCTb JIOCTYIIHEE U TIy0)Ke PacKpbITh COJAEp)KaHHEe y4yeOHOTro



MaTepuaia, CiocCOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCS MOJIOKUTETHHBIX MOTUBOB O0yUEHUSI.

Baxwneiimeit uactpto ocHamenusi lLlentpa «Touka pocra» sBisercs udpoBas
naboparopus, MEepedyeHb JaTYMKOB KOTOPOW IO3BOJISET MCIOJIb30BaTh ATY JaOOpaTOpui0 IpU
U3y4eHUH (U3MKH, XUMHH U OWONIOTHH. BBeieHWE B IIKOIBHBIA IKCHEPUMEHT MH(PPOBBIX
JATYMKOB JUJISl PETUCTPALIUM PA3JIMYHBIX BEJIMUYMH U BO3MOXKHOCTH HMCIOJB30BaTh KOMIIBIOTED
(cMapThOH WM IUTAHINET) AN pacyeToB M OGOpPMIICHHS] PE3yIbTaTOB OIBITOB, IO3BOJISET
NepeiTH Ha HOBBIM Ka4eCTBEHHBIH YPOBEHb NPOBEACHHS H3MEpPEHUIl, YINPOCTUB MPOLIECC
U3MEpPEHUIl U TMOBBICUB MX TOYHOCTH. I[losiBieHune HUQPOBBIX TEXHOJOTUN B J1a00pPaTOPHBIX
paboTax MOBBIMIAET MX AKTYaJIbHOCTh M TMPUBJIEKATEIBHOCTh B CO3HAHUU COBPEMEHHOTO
HIKOJIbHUKA, YCUJIMBACT HAIJIATHOCTh KaK B XOJIE OIBITOB, TaK U MPH 00pabOTKe pe3yIbTaToOB C
UCIIOJIb30BaHUEM MPOrPaMMHBIX cpeacTB. [[isi 3KCnepuMEHTOB MO OWOJIOTMM M XHUMHHU 3TO
SIBIISIETCSl 3HAYMMBIM TIEPEX0JIOM OT KaueCTBEHHBIX HAOJIOJCHHIA U OIBITOB K KOJTUYECTBEHHBIM
AKCIIEPUMEHTAM.

Hcnons3oBanue mu@poBOi 1ab0OpaTOpUy CYIIECTBEHHO HM3MEHSET TMOAXOABI K
MPOBEJCHUIO W JCMOHCTPAIIMOHHBIX, M YYCHHUYECKUX OMBITOB: Mcrnonp3oBanue IUGPOBHIX
JIATYMKOB B KQU€CTBE U3MEPUTEIbHBIX HHCTPYMEHTOB U3MEHSIET TOAXO0/Abl K MPOBEACHUIO
TPSIMBIX H3MEPEHUN (PU3UUYECKUX BEIIMIHH.

TpaguIIMOHHO B KadecTBE CPEACTB M3MEPEHHs] MCIOIb30BAIUCH TPOCTEUIIIHNE
WHCTPYMEHTHI (PbIYa)KHBIE BEChl U PA3HOBECHI, MEH3ypKa, IWHAMOMETp, TEPMOMETp) U
CTPEJIOYHBIC TPUOOPHI (aMIIEPMETP M BOJIBTMETP).

Hcnonp3oBanue nudpoBBIX JATYUKOB IMO3BOJISET HA COBEPIICHHO JIPYTOM Ka4€CTBEHHOM
YPOBHE TIPOU3BOIUTH U3MEPEHUS BPEMEHU, PACCTOSIHUSI, UMETh BO3MOXKHOCTh PETUCTPUPOBATH U
HAOMOIaTh HM3MEHEHHWE BO BPEMEHHM TaKMX BEJIMYUH Kak TEMIEeparypa, >SJIEKTPHUEcKOoe
HanpspKEHUeE, CUjla TOKa U T. 1.

OTH BO3MOXXHOCTH TO3BOJISIFOT, HAlpuMep, Ha ypoKaxX ()M3UKH C BBICOKOHW TOYHOCTBIO
U3MEPUTh MTHOBEHHYIO CKOPOCTh TeJIa, JBHKYILErOocs HEPAaBHOMEPHO, HAOII0aTh B IMHAMUKE
MPOLIECC DJIEKTPOMArHUTHOM WHAYKIIMH, BOZHUKHOBEHHUE M M3MEHEHHE HWHIYKIIMOHHOTO TOKa,
UCCJIEIOBaTh WM3MEHEHHE TEMIIEpAaTypbl C TEYEHHEM BpPEMEHU B IPOLIECCE YCTAHOBIICHUS
TEIUIOBOTO paBHOBECUS U T.11.

Ha ypokax 6monoruu nosiBisieTcsi BO3MOKHOCTD MOJTYYUTh KOJTUYECTBEHHBIE TAHHBIC MTPH
MPOBEJICHUHN ONBITOB, HANpuUMeEp: MpU ompeAeNeHUH (aKTOPOB, BIUAIOIIUX HA CKOPOCThH
nporecca (OTOCHHTE3a, NPU HM3YyYEHUH JbIXaHUS KOPHEW M JIMCThEB, MPH HCCIEAOBaHUU
YCIIOBHI pOpacTaHusi CEMSH U T. [I.

Ha ypokax XuMuu Ha KONTUYECTBEHHBII YpOBEHBb MEPEXOASIT MPAKTHUECKHUE padOTHI MO
W3YYEHHIO NIpOLECCa DJIEKTPOJIN3a, MCCIENOBAHUE DSK30TEPMHUYECKMX M 3HJIOTEPMUYECKHX
peakuuid, teroBoro 3¢ddexra ropenust TomauBa U T. A. C HCIOJIB30BAHUEM TPAAUIIMOHHBIX
«@HaJIOTOBBIX» CPEJICTB M000HBIE U3MEPEHHS BBIIIOJIHUTH HEBO3MOXKHO. OJIHAKO, IIpU MEepexoie
Ha LU(POBYIO JIaOOPAaTOPUI0 B TEMATHUYECKOM IJITAHUPOBAHUM HEOOXOJUMO MPESyCMOTPETh
JOTIONIHUTENbHOE BpeMs Uil  oOydeHuss paboTe ¢ JaTydKaMM, BKJIOYas COOpKY
HKCIEPUMEHTAJIbHOW YCTAaHOBKHM C JaTYMKaMH, CHATHE IIOKa3aHWW C HSKpaHa KOMIBIOTEPA,
ONpeAEJICHUE MOTPEIIHOCTEN U3MEPEHUI.

Jns pabotel ¢ 1UGPOBBIMH JaTYUKAMH HCHOJB3YETCS CHEIUANIbHOE MPOTrPaAMMHOE
oOecrieueHre, YCTaHOBIEHHOE Ha KoMmbioTep. I KOMMyHHKAnuu HUQPPOBBIX TaTYUKOB,
3amucu U XpaHeHus WHPOpMaIUu, MOITYYEHHOH C HMX MOMOIIbI0, IH(poBas 1adopaTopus
UCIIONB3YETCSI B KOMIUIEKTE C HOYTOYKOM C HEOOXOAWMBIM YCTAaHOBIIEHHBIM MPOTPaAMMHBIM
o0ecrieyeHueM.

Hcnonp3oBaHne KOMIBIOTEPHOH (OPMBI PETUCTpAllMK TONYyYEHHBIX 3HAUYCHUH U
MOCTPOEHUS TI'paUKOB H3MEHSIET MOAXOJbl K O(GOPMIICHHUIO JIAOOPATOPHBIX M MPAKTHUYECKHUX
paboT 00yJarOIUMHUCH.

JlanHbIe, MOMy4YEeHHBIE TPHU TOMOIIM HU(PPOBHIX MATIYUKOB, BHOCATCS B DJICKTPOHHBIC
TaOJIMLBI, YTO TO3BOJISIET CTPOUTH I'padUKHU 3aBHCHUMOCTEH HCCIEeyeMbIX BEIMYMH Ha DKpaHe
KoMmmbploTepa. Ha ocHOBaHMM ATHX TpadHKOB JAenaTh BBIBOJBI O XapakTepe 3aBUCUMOCTHU
BETMYMH OT BPEMEHU WJIM JIPYyrux mapameTrpoB. Ha yrimyOGneHHOM ypoBHE IesecooOpa3HO



o0yyaTb NPOBOAMTH  ANIPOKCUMALIMIO  BBHIOPAHHBIX TOYEK WTOTOBOM  TpaduyuecKoi
3aBHCHUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH MO3BOJSIOT ABTOMAaTH3UPOBATh PYTUHHBIC MPOLEAYPHI
3aroJIHEHHsI TaOJIHII, BBIMOJIHEHHE OJHOTUITHBIXPACUETOB, MOCTpoeHus: rpadukoB. Lludposas
dorokamepa mo3BoJseT chororpadupoBaTh COOPAHHYIO AKCIEPHUMEHTATBHYIO YCTaHOBKY U
OPUKpenuTh Gororpaduio B 371EKTPOHHBINH oTdyeT. TakuM 00pazoM, OCyLIECTBISAETCA epexos K
O0OpPMIICHHIO 3JIEKTPOHHOTO OTYeTa O MPOAEITAHHOM JKCIEpUMEHTE, HPOEKTHOM WU
UCCIIeI0BATEIbCKON padoTe.

Bo3MOXHOCTh ~ MCIIOSIB30BaHMS  BUJECOHAOIIOAEHUS 32 IPOLIECCOM  BBIITOJIHEHMS
IPAaKTUYECKUX paboT 00yUaroIUMUC U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO paboT.

OJEeKTPOHHBIH OTYET O MPOJEIAHHOM MPAKTUYECKOW paboTe MOXKET CONPOBOXKIATHCS
NpUKpEIUIeHHON ¢oTrorpadueii, KoTopas MO3BOISIET OLICHWBATH NPABMIBHOCTH COOPAaHHOM
HKCIEPUMEHTAIBHON YCTaHOBKH, 00JIee MOJITHO ONPEIENIATh OTHOTY u MPAaBUIBLHOCTD
MPO/ICTAHHOTO UCCIICIOBaHMS, aHAJTM3UPOBAThH JIOCTOBEPHOCTD MPECTaBICHHBIX
OKCIEPUMEHTAIBHBIX JaHHBIX. lIpW OIHOBPEMEHHOM BBINOJHEHWW PA3HBIMH TPyHIIAMU
00y4aromuxcsi pa3HbIX HCCIEI0BATENBCKUX paboT 1enecoo0pa3Ho HMCIOIb30BaTh BUICO3AMKChH
BCETro Xxona paboT. B 3ToM ciydae omeHWBATHCS MOTYT HE TOJBKO NPEIMETHBIE PE3yIbTaThl,
CBSI3aHHBIE C IPOBEJCHHEM KOHKPETHOIO SKCIHEpPUMEHTa, HO W KOMMYHHMKAaTHBHbBIE U
pEryJsTUBHbIC ICHCTBUSA: IUIAaHUPOBAaHUE pabOThI, OTCIEKHBAHUE Xo0Ja pabOThl, KOPPEKIUs
IlaHa PaboOThl, KOMMYHHUKAIUsl B COBMECTHOW JEATEIbHOCTH, Halu4yhe (WU OTCYTCTBHE)
KOH(JIMKTOB U CIIOCOOBI UX PELICHHUS.

Hcnonb3oBanue nupoBbIX J1JAOOPATOPHIl CYLIECTBEHHO PACLIMPSET CIEKTP BO3MOMXKHBIX
OIIBITOB M UCCIIEZIOBaHUI, 0COOEHHO TO KacaeTcsi U3y4eHUs OMOIOIUU U XUMUH.

Pacmmpenne crnekTpa BO3MOXHOCTEH MOXKHO TPOWJUTIOCTPUPOBATh Ha IpHMEpe
U3yUYeHHs SJIEKTPOMAarHUTHOW MHIYKIWU B Kypce (u3uku. [Ipu MCIOIB30BaHUU CTPEIOYHOTO
amrepMeTpa TPaJAULIMOHHO HAOJIIOMAI0T JUIIG (PAKT BOSHUKHOBEHHS WHIYKIIMOHHOTO TOKa B
IIPOBOJHUKE W M3MEHEHHUE €r0 HAINpaBJICHHs MPU U3MEHEHWH CKOPOCTH BHECEHHS MarHUTa WU
ero mosspHocTH. Vcnonp3oBaHue MUQPPOBOrO AATYMKA MO3BOJIAET MOIYYUTh OCHUILIOTPAMMY
OJIC uHIyKIMK, BO3HUKAIOIIEH B KATYIIKE, NMPU MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISET
CpaBHUBaTh 3HaueHUs MakcuManbHbIX DJIC mpu mposere yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU
CKOPOCTSIMH U C Ppa3HOM MOJIAPHOCTBIO, AHAIM3MPOBATH BHJ TMOJIYYEHHOW 3aBHCHMOCTH,
KOHCTPYUPOBATh SKCIEPUMEHTAIBHBIE 331241 [0 U3YUEHHIO 3JIEKTPOMAarHUTHONW MHTYKIIMH.

[ludppoBast  nmaGopaTopusi MO3BOJSAET  OpPraHM30BaThb MNPOEKTHYHO M y4eOHO-
UCCIIEI0OBATEIbCKYIO JIEATEIbHOCTh LIKOJBbHUKOB KaK B paMKaX YPOKOB, TaK U BO BHEYPOUHOM
nesrenbHoCTH. Hamumuue pa3HooOpa3HbIX HU(POBBIX JATYUKOB JAET BO3MOXHOCTH MPOBOJIUTH
caMmble Pa3HOOOpa3HbIe WCCIEIOBAaHUsS, ONMHUPAsCh HAa HMHTEpechl oOyuarommxcs. B kadectBe
nprMepa MOXKHO TIPHBECTH HCCIEIOBAHUS SKOJOTHYECKON HANPaBIEHHOCTH I10 BBISBICHHIO
(GaKTOpOB  3arpsA3HEHHs] OKpYKAIOMIeH Cpeabl, HW3YYEHHIO HKOJOTHYECKOTO COCTOSHUS
MIOMEIICHUH IKOJIBI, TIOYBHI, BO3/IyXa B HACEICHHOM ITyHKTE U T.1. MccnenoBarenbckie paboThI
C HUCIOJIb30BaHMEM IU(POBBIX JATYUKOB IieecoodpazHo npeayiararh yyammmes 10-11 kimaccos
B paMKax o00s3aTelbHOH UIS HUX NPOEKTHOH NEsTeTHHOCTH. BBIMONHEHHE TaKuX MPOEKTOB
SBJISIETCS OCHOBAHHMEM JUIsl OLIEHKM HE TOJBKO YPOBHS C(HOPMHUPOBAHHOCTH MPEIMETHBIX
pe3ysabTaTOB, HO MTOTOBOM OIIEHKHM JOCTHXKEHHS METalpeIMETHBIX pe3yJabTaToOB OOyueHHs:
KOMMYHHUKATHBHBIX (KOTOpBIE OLIEHMBAIOTCS KaK B IpoLiecCe IMPOBEACHUs padOThl, TaKk U B
npolecce 3alIUThl MPOEKTa WM MCCIEOBAaHUS) M PETYISITUBHBIX (KOTOpbIE OLIEHUBAIOTCS B
npoliecce BHIOIHEHUS IPOEKTA).

OcHamienue 111 W3ydeHUs (QU3MKK MPEJICTaBI€HO B BHJE OOOpYAOBaHHS IS
JIEMOHCTPAIIMOHHBIX ONBITOB M OOOPYAOBaHUS sl JTa0OpPaTOPHBIX PadOT M YUYEHHUUECKUX
OTIBITOB, BKJIFOUAsi  OOIIYIO JUIS €CTECTBEHHOHAYYHOTO UK MUGPOBYIO TabOpaTOPHIO,
a Takke MudpoByr0 JadopaTtopuro Mo (u3uke (Kak JOMOTHUTEIBHBIA JIEMEHT ISt
yrayOIeHHOro U3ydeHus (PU3HKN).

JleMoHCTpanmoOHHOE 000pyIOBaHHE 00ECTIEYNBAETBO3ZMOKHOCTh HaOIIOICHNUS
OOJIBPITMHCTBA M3YYaEeMBIX SIBJICHHUH, MPOIIECCOB M 3aKOHOB. DTO BO3MOXKHO IPH ONTHMAIHLHOM



COUCTAHWM AaHAJIOTOBBIX W IUGPOBBIX CPEACTB HAOIIOJIEHUS, aHAIM3a W3MEPUTEIHLHOU
uHpopmanuu. Tak, Harpumep, 17 Kypca GU3UKH OCHOBHOM IIKOJIBIECTh BO3MO>KHOCTh
JIEMOHCTPAIMU KJIACCUYECKUX IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOBMIAZICHHE Tel B  TPYyOKe
HeroToHa, nemoHcTpamus AeWCTBUS aTMOcEpHOro naBlieHHs, 3akoHa [lackansi, M3MEHEHHUS
o0beMa Tel NpU HarpeBaHUM (OXJIAXKIEHHH), NPUTSHKEHHS MoJeKyn u T.1. Habop mo
JJIEKTPOCTATUKE JAeT BO3MOXKHOCTb JEMOHCTPALUU DJEKTPHU3ALUHM TeN, 3aKOHAa COXPaHEHUS
3apsiia, JUHUNA HaNpsHXKEHHOCTH DJIEKTPUYECKOro MOJsS U T.JI. U MOXKET HCIOJIb30BaThCs Kak &
KJlacce MpPH HU3YYEHUU DJICKTPOMArHUTHBIX sBIeHWM, Tak W B 10 Kiacce mpu u3ydyeHUU
AIEKTPOCTATUKH.

[Tpu npoBeneHUN AEMOHCTPALMOHHBIX OMBITOB JOJDKHBI COOMIOIATHCS TPEOOBAHUS K UX
HaTJISITHOCTHU (SICHAs! W MOHSTHAsl MOCTAHOBKA OMbITA), BUAUMOCTH JJIS BCEX yUallMXcs Kiacca
(TIpy HATMYUU MEJIKHX JeTaliel NCTIONIb3YeTCs UX YBEIMYCHHOE N300paKeHHE MPU TTOMOIIH BeO-
KaMmephbl), SMOLIMOHATILHOCTH U, [0 BO3MOKHOCTH, 3aHUMATEJIbHOCTU (J€MOHCTPALIMOHHBIN OMBIT
JIOJDKEH BBI3BIBATh MHTEPEC YYalIMXCs, CO3JaBaTh MOTHBALMIO K HM3YyUYECHUIO MPEAMETa) U
yOemuTeIbHOCTH (ITOKA3bIBaTh TOT 3P PEKT, HA JEMOHCTPAIMIO KOTOPOTO OH OB HAMIPABJICH).

OpHako peanu3aius IESTEILHOCTHOTO MOAX0/a B 00ydeHHH (PU3HMKE MEPEHOCUT aKLIEHT
C IEMOHCTPALlMOHHOI'0 SKCIIEPUMEHTA Ha yuyeHn4eckuil. Harpumep, o MexaHuke uccie0BaHne
KMHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB [TUHAMHUKH, KOJeOaTelnbHBIX ABM)KCHUU
MIEPEHECEHO B YUEHUYECKUI HKCIEPHUMEHT C COOTBETCTBYIOUIMM Habopom oOopynoBanus. [lpu
M3YYEeHUHU IJIEKTPOJAMHAMUKH JTabopaTopHOe 000pyH0BaHME MO3BOJIAET UCCIEAOBATh HE TOJIBKO
3aKOHBI MMOCTOSIHHOTO TOKa, HO C HCIIOJIb30BAHUEM KOMIBIOTEPHOTO OCIIIIorpada mo3Bosser
MpoHAONII0IaTh M HCCIEeNOBaTh DJIEKTPUYECKHE IeNU TMEePEeMEHHOro TOKa, OJOK JAHOJOB
MO3BOJIIET MCCIEAOBATh BOJIbTAMIIEPHBIE XapaKTEpUCTUKU auoAa. llpu u3ydyeHUu ONTUKU
nabopaTopHoe O00OpYyJOBaHME TO3BOJSET M3YYUTh 3aKOHBI TE€OMETPHUYECKOM  ONTHUKH
(mpenoMiIeHHE CBETa B MOJYHMJIMHIPE U MOJydeHHEe N300paKeHHs B JIMH3aX) M MPOHAOII01aTh
OCHOBHBIC SIBJICHUS BOJHOBOM ONTHKK (MHTep(dEpEeHUUss U TMOJspU3alusi), HCCIEI0BAThH
Tdpaknuio cBeta (InppaKIHOHHAs PEIIETKA).

B cooTrBercTBUUM € IpeIMETHBIMU pe3yjbTaTaMu OOyueHUs (u3nke o0OpynOBaHUE IS
YUEHUYCCKUX OIBITOB 00ECIICUNBACT MPOBEACHHUE CIICAYIOIIUX TUIIOB PaboT, CrPYyIITUPOBAHHBIX
0 BHJIaM JIESITETbHOCTU, HE3aBUCUMO OT X TeMAaTUYECKOM MPUHAATIEKHOCTH:

1. [IpoBenenue mpsMBIX HU3MEpEeHUN (U3NYECKUX BEIUYMH (M3MEPEHUE MaccChl,
o0bemMa KUAKOCTH, TEMIEpaTypbl JKUIKOCTH, CHJIBI, CHJIBl TOKa, HAmpsOKEHUs) C
MCIIOJIb30BaHNEM aHAIOTOBBIX U MU(PPOBBIX TPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEINONIOKEHUN (TMPsAMbIEe U3MEPEHUS (PU3NYECKUX BEIHYUH H
CpaBHEHME 3aJIaHHBIX COOTHOIIEHHH MeXIy HUMH). Hampumep: mpoBepka ycloBUll TIaBaHUS
T€J, YCIOBUIM paBHOBECHS pbluara U OJIOKOB, 3aKOHOMEPHOCTEN MOCIIEIOBATEILHOTO U
NapajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB U T. 1.

3. Pacuer mo monydeHHBIM pe3ysbTaTaM TPSMBIX H3MEPEHUH 3aBHCHMOTO OT HHUX
napameTpa (B OCHOBHOHM IKOJe) W KocBeHHble u3Mmepenus (B 10-11 kmaccax). Hampumep:
YCKOpEHUE Tejla IMpU PABHOYCKOPEHHOM JIBUJKEHUHU, YCKOpEHHE CBOOOJHOIO TMaJeHus,
YKECTKOCTb MPY>KUHBI, KOADPUIIUEHT TPEHUS CKOJBKEHUSI, MEXaHUYeCKas padoTa U MOIIHOCTh U
T. 1.

4. HaOmioneHue sIBIEHUI W TOCTAaHOBKA OMBITOB (Ha KAauyeCTBEHHOM YPOBHE) IO
oOHapyxeHHI0 (PaKTOpOB, BIMSIONIMX Ha TMPOTEKaHWE MJaHHBIX sBIeHWH. Hampumep:
MPSIMOJIMHEHHOE PacIpOCTPAHEHHE CBETA, IUCIIEPCHSI CBETAa; U3YUCHHE CBOMCTB N300paKEHUS B
IUIOCKOM 3€pKaJie U T. II.

5. HccrnenoBanuwe 3aBUCUMOCTH OJHOM (U3WYECKOW BETUYMHBI OT JAPYroil ¢
IpEJICTaBICHUEM pe3yNlbTaTOB B BUJAE rpaduka M pacdyera MCKOMOro mnapamerpa. Hampumep:
3aBUCUMOCTH ITYTH PaBHOMEPHO JBHXKYIIETOCS TeJla OT BPEMEHHU JABMIKEHUS Teja; CHIIbI TPEHUS
CKOJIBXKEHUSI OT CHJIBI HOPMAaJbHOTO JaBJICHHS, KadecTBa OOpaOOTKH TOBEPXHOCTEH Tel u
HE3aBHCHMOCTH CHJIbl TPEHHs] OT IUIONIAJIM CONPUKOCHOBEHHS TEN; CHUJIbl YHPYTOCTH OT
VUIMHEHHS] TIPY)KUHBI; BBITAIKHUBAIOIICH CHIBI OT O0BbEMa TOTPY)KEHHOW 4YacTH Tejda W OT
IUIOTHOCTU KHUJIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO



MOTPYKEHO TEJO U T.1I.

JlaboparopHoe  oOopymoBaHme  O00ECNEYMBACT  CAMOCTOSITENIBHBIN  YUCHHUYECKUUN
OKCIEPUMEHT, KOTOPBIH MOXET HWMETh pa3inu4yHble (QOpMbI: (QPOHTANBHBIA 3KCIEPUMEHT
(poHTanbHble  OmBITEI U JAOOpaTOpHBIE  PabOThI), pabOTBl MpakTHKyMa, y4eOHO-
UCCIIEIOBATENIbCKUE pabOThl M MPOEKThl AKCIEPUMEHTANIBHOTO xapakrepa. Ilpu sTom
HOPMAaTHUBHO-0053aTEIbHBIM BHE 3aBHCHMOCTH OT YPOBHS H3ydeHHMs (u3uku (0a30BbIA WiIn
yriiyOJeHHbI) 1 00pa30BaTeIbHOM NPOrpaMMbl (OCHOBHAS WM CPEAHSs IKOJIA) sBIsAETCA
(GpoHTaIBHBIN 3KCTIEPUMEHT. VIMEHHO NOCpeACTBOM (PPOHTAIBHOTO 3KCIIEPUMEHTA IOCTUTAIOTCS
IPEIMETHBIE PpEe3yJIbTaThl SKCIIEPUMEHTAIBHOIO XapakTepa, a Yy4allMMHUCS OCBaMBalOTCA
crocoObl IEHCTBHM, COOTBETCTBYIOIIME YKAa3aHHBIM BbILIE MATH TUMaM paboT. JlabopaTtopHsblii
IPAaKTUKYM LI€1€CO00pa3eH TONbKO IpHU YriyOJIeHHOM YPOBHE U3yUEHHMs ITPEeIMETa.

OnTuManbHBIM U JOCTHXKCHHS IeJiel TNpoBeleHUs (POHTAIBHOTO SKCIIEPUMEHTa
SBIISICTCS TPENICTaBIICHUE JIAOOPaTOPHOTO 00OPYAOBAHMS M MATEpPHAJIOB B BUIEC TEMAaTHUYECKUX
KOMILJIEKTOB 110 MEXaHHKE, MOJIEKYJISIPHON (U3MKe, IEKTPUYECTBY M ONTHKE. Vcronp3oBaHue
TEMAaTUYECKUX KOMILUIEKTOB CHOCOOCTBYET (POPMHPOBAHMIO TAKOTO BAKHEHIETO YMEHHS, KaK
noa00p ydJamuMHUcs 00OpYAOBaHUS B COOTBETCTBHM C IIENIBIO MCCIENOBAaHMUA W3 HM30BITOUHOU
HOMEHKJIATYpPBI TPENJIOKEHHOTO KOMILJICKTa; II03BOJIIET MPOBOJUTH OSKCIEPUMEHTAIBHYIO
paboTy Ha Jr000M 3Tame ypoKa; yMEHBIIAeT TPYJIOBbIC 3aTpaThl YYUTENS MPU HOJATOTOBKE K
ypOoKaM, IOCKOJIbKY He TpeOyeTcs epeKOMIIOHOBKA 000py/I0BaHUs B COOTBETCTBUM C 3aJjauaMU
KOHKPETHOI'O ypOKa.

[lpy mulaHMpOBaHMM NPAKTUUYECKUX pabOT BaXHO HMMETh B BHJIY, UTO HpPEIMETHBIE
pe3yibTaThl SKCIIEPUMEHTAIBLHOIO XapaKTepa MOTYT ObITh OCBOECHBI TOJIBKO IPU ONTHUMAIbHOM
COYETaHUU KPATKOBPEMEHHBIX ()POHTAIBHBIX ONBITOB U OJHOYACOBBIX J1a00OPATOPHBIX paboT.

Baxnoe 3HaueHne UMeeT TOT (PaKT, 4TO B cOCTAaB (PPOHTAILHOTO 000PYJOBAHUS HAPSIY C
AQHAJIOTOBBIMHM BXOJAT W HU(POBBIE CpeAcTBa HM3MepeHHs. K HHM OTHOCSTCS SJIEKTPOHHBIN
CeKYHJIOMEp C JIaTYMKaMH, SJIEKTPOHHBIC BECHl M JaTYMKU IHQpoBoi madopatopun. Takum
o0pa3oM, TpH TPOBEACHHH (PPOHTATBHOTO HKCIHEPUMEHTa B OCHOBHOM MIKOJE YYCHHUKH
3HAKOMSITCS C DJIEKTPOHHBIMH CIIOCO0AMH U3MEPEHHUN M BHIYHCIICHUH.

brox oOopynoBanust uisi yueHHUYECKHX paboT mo ¢usuke copmupoBaH Ha Oaze
nepevHs 000pyAOBaHUs Ul MPOBEIEHUs] OCHOBHOI'O FOCY/IapCTBEHHOIO 3K3aMEHa MO (HU3UKE.
Hcnonb3oBanue mnpuOOpoB M 00OpYIOBaHUSA C €IUHBIMH JUISI BCEX OOydYarOUIMXCs
XapaKTepUCTHUKaMU HO3BOJISIET CTaHJapTH3UPOBATh IpoIeTyphl BBITTOJIHEHUS
HKCIEPUMEHTAIBHBIX 33/1aHUI Ha 3K3aMeHe M 00eCHeUnTh HAJEeKHYIO OLEHKY pPe3yjIbTaToB Ha
OCHOBAHMHU HKCIEPTHOM MPOBEPKU OTBETOB oOydaromuxcs. [1pu 3ToM ocHOBaHueEM 111 BBIBOJIA
0 MPaBHJILHOCTH MPOBEICHUS JAHHOT'O OIBITA SBJIAIOTCS PE3Y/IbTaThl, MOTYYEHHBIE yUaIlUMUCS
MIOCPEJICTBOM TIPSIMBIX H3MEPEHHUN 3aJJaHHBIX (PH3MUECKUX BEITHUYMH.

Habop a1t mpoBeieHns: OCHOBHOTO T'OCYJapCTBEHHOTOAK3aMeHa obecrieynBaeT
pa3pabOTKy HECKOJBKHX  OJHOTHITHBIX 3aJaHUH TpPHU  HCIOJB30BAaHUH  OJUHAKOBOTO
000pyIOBaHUSI C PAa3HBIMH XapaKTEPUCTHKAMH. DTOT IOAXOJ] LEIeco00pa3HO UCIONb30BaTh U
IIpY TIPOBEICHUHU (POHTAIBHBIX OMBITOB U J1a0OpaTOpHBIX pabdoT. Hampumep, npu mpoBeneHUH
UCCIICIOBAaHHS 3aBHCUMOCTH CHJIBI TOKa OT HAIPSDKEHHUS MOKHO BBIICIHTH B KJIACCE TPYIIIHI,
KOTOpble OyayT NpPOBOJUTH JAHHOE MCCIEOBAHUE, MCIIONB3Ys PE3UCTOPbl C pa3HbIM
COIIPOTHUBIJIEHUEM, U JIaMIiouky. Ilo pe3yiabTaraM MOKHO CPaBHMTH IOJIy4YEHHbIE 3aBUCHUMOCTH,
00CYIUTh TPaHHUIBl BBINOJIHEHUs 3akoHa OMa A yyacTKa LENH, ONpPeAeTUTbh CONPOTUBICHUS
PE3UCTOPOB.

Crnenyer OTMETHUTb, YTO NIPU MPOBEACHUU (POHTATIBHBIX ONBITOB U TaOOPAaTOPHBIX padoT
B OCHOBHOH WIKOJie TpeOyercsi 3aluch pEe3yJlbTaTOB BCEX MPSAMBIX HM3MEPEHHH € ydyeToM
a0CONIOTHOW TOTPEIIHOCTU. 37ech MpH HCHOJIb30BaHUU TPAJUIIMOHHOTO 000PYAOBAHUSA
(MEH3ypOK, ITWHAMOMETPOB, TEPMOMETPOB) M CTPEIIOYHBIX AaMIIEPMETPOB U BOJHTMETPOB
a0COIIIOTHYIO TIOTPEITHOCTh IIeTIECOO0Pa3HO CBS3BIBATh C IIEHOW JeJIeHUsl mpubopa, a TpH
nepexosie K IUPPOBBIM HHCTpyMEHTaM (LU(pOBbIE BeChl M JaTYMKH) Y4YUTh pabOTaTh C
ONMMCAHUAMU OJTUX TPUOOPOB, BBIAENSS JaHHbIE 00 aOCOJMIOTHOM NOrPelHOCTH, JUOo
npeJiarath 3Ha4eHUe MOTPEITHOCTH B TEKCTE 33 JaHHIA.



[lpyu npoBeneHHM HCCIEIOBaHUA 3aBUCHUMOCTEH OJHOW (U3MUECKOM BEIWYMHBI OT
Jpyroil ydJamigecs JIOJDKHBI OCBOMTH MOCTpPOCHHME TpaUKOB € YKa3aHHEM aOCOJIIOTHBIX
NOTPEIIHOCTEN, a IPU MPOBEACHUU pabOT Ha NMPOBEPKY IPEIIOJIOKEHUNH - YMETh CpPaBHMUBATh
3HAUEHUs JBYX INPSMBIX U3MEPEHUH C y4eTOM aOCOJIIOTHOM IMOIPEHIHOCTH (HAanpuMep, MyTeM
CPaBHEHMSI UHTEPBAJIOB IIOJYyUYEHHBIX 3HAUEHUH Ha 4yncioBoi ocu). [IpoBenenue usmepenuii  u
uccienoBaHuii B Kkypce ¢pusuku 10-11 kiaccoB JOMOMHAIOTCS UCIOIB30BAaHUEM OTHOCUTEIbHBIX
NOTPEIIHOCTEH, ydaluecs IOJDKHBl HaydUThCS PACCUYUTBIBATE OTHOCUTENBHBIE TIOTPEIIHOCTH B
IIPOCTEHILNX CIIydasx MPSMbIX U3MEPEHUN U CPABHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUM.

OOpaiaeM BHMMaHUE, YTO OLICHHBAaHHUE JIAOOPATOPHBIX pabOT IOJKHO Oa3MpoBaThCH,
KaK M B KpPUTEPUSIX OLICHUBAHUS dKCIIEpUMEHTaIbHBIX 3a1annii KM OI'D, He Ha nmpaBUIIBHOCTH
odopmieHus oryera o paboTe, a Ha MPaBUIILHOCTH JIEHCTBUI IO COOPY YCTaHOBKH, IPOBEICHUIO
OIBITOB, CHATHUIO [TOKa3aHUN IPUOOPOB.

OcHamenue A U3y4eHus OMOJIOTUU TMPEACTABICHO KOMIUIEKTAaMH JIEMOHCTPAIIMOHHBIX
BJIQKHBIX MIPETapaToB, repOapreB U KOJJICKIHA O Pa3HBIM TeMaM KypcaOHOJIOTul, a  TakKe
¢ poBoi TabopaTopuei IANPOBeACHNs NpakTHIecKux pabdor. Kpome Toro, mpu u3ydeHHH
OMOJIOTUM MOKET HCIIOJIb30BaTh IU(POBas Jadoparopusi Mo OHooruu (Kak JTOTOTHUTEIbHBINA
AIIEMEHT AJIsl YIITyOJIeHHOTO N3YUeHHs Kypca).

B yueOHOM mpornecceyyarmecs 10JKHBIIONYYUTh BO3MO>KHOCTb YYBCTBEHHOT'O
BOCIIPHUATHS U3y4aeMbIX SBICHUH M 00BEKTOB. OJHAKO H3ydyaeMble SIBICHUS U OOBEKTHI HE
BCErJja MOI'yT OBITh HEIOCPEICTBEHHO BOCIIPOU3BECHBI WM [10Ka3aHbl B Y4€OHOM ITOMELICHUH.
B sTom ciydae yue6HOe 000pyIOBaHHE AAE€T BO3MOXKHOCTh MX BOCIHPOM3BECTU OIOCPEIOBAHO,
yepe3 KOJUIEKLINIO, TepOapHbIii JIMCT, MUKPOIIpEnapar, MOAEb, BUJe0(parMeHT u T.I1.

Brnaxuble npenapaTsl IpeACTaBISIIOT cO00M HATypaibHbIE 00bEKTHI, CMOHTHPOBAaHHbBIE HA
CTEKJISTHHOM IUIACTUHKE U OMYIIEHHbIE B CTEKJISIHHBIN LWJIMHAP ¢ KOHCEPBUPYIOIIEH KHUAKOCTBIO,
100 MpeICTaBICHHbIE B MJIACTUKE. 3/1€Ch MPEAJIaratoTcsl TOTalbHbIE MTPenapaThl, IO3BOJISIOLINE
M3y4aTh BHEIIIHEE CTPOCHUE OpraHu3Ma WiH ero dyactu, (Hanpumep: «Kopens 6000BOTO
pacteHust ¢ kiyOeHbkamu», «['ajatoka»); aHaTOMUYECKUE Mpenaparbl, NpeAHa3HAuYECHHbIE IS
U3YYEHUs BHYTPEHHErO CTPOEHHUs OpraHu3Ma WIM €ro opraHoB (Hampumep: «BHyTpeHHee
CTPOCHHUE IIATYIIKH», «BHyTpeHHee CTpoeHHe NMTHUIbI»); OMONIOTHYECKHE MpEenapaThl, JAOIIIe
IpEeCTaBICHUE O CTAAMAX pPa3BUTUS opraHuszMa (Hampumep: «Pa3BUTHE KOCTUCTOM pbIOBD»,
«Pa3Butne kypuubl»). BraxHble npemaparbl HCHOJB3YIOTCS KakK pa3faTOYHBIA Marepuan B
IIPOLIECCE JEMOHCTpPAlMM IPU W3YYEHUU HOBOTO MaTe€puala WIA B IIPOLIECCE BBINOJIHEHHUS
NPaKTUYECKUX 3a/1aHui, pa3paOOTaHHbBIX Ha X OCHOBE.

['epOapuu - cobpaHue NMPecCOBaHHBIX, 3aCYILIEHHBIX PACTEHUN MM UX YacTed MOMOraroT
u3y4yaTh pacTeHHE B KaOMHETE U y3HaBaTb €ro B MPHUPOJIE, a repbapu3anus - Haubojee IpocToi
Croco0 COXpaHEHUs PACTeHUH M MX YacTed B TEUEHHE NJIUTEbHOTO BpeMeHU. B mepeune
npejyiaraeTcsi cucreMarudyeckuil repoapuit (Hampumep, «OCHOBHBIE TPYIIbl PAacTeHUN») U
repOapuii 1mo oOmiel Ouonoruu (KOTOPHIN IMO3BOJISET MPOUUIIOCTPUPOBATH HU3MEHUYUBOCTD,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYEeCKHE KaTeropuu W BHUI000pa3OBaHUE, JUBEPreHLUs U
KOHBEPreHIUs, TOMOJIOTUYHbIE U aHAJIOTMYHBIE OpraHbl, PyAUMEHTapHbIE OpraHbl, apoMopdo3,
uavoagantaudsg  (QEHOTUN W TEHOTWI, TMOJMIUIONAWS, OTJaJieHHas  TrulOpuau3anus,
B3aMMO/IEIICTBHE PACTEHUI ¢ a0MOTHYECKUMHU (haKTOpaMH Cpe.ibl, B3aUMOJEHCTBUE PACTEHUH C
OouoTnueckuM (QaxkTopamu cpeabl). ['epOapHbIif MaTepuan HCHONB3YIOT KaK pa3fgaTOYHBIN
MaTepHal A JIEMOHCTPALUU U3y4yaeMbIX OOBEKTOB, /Ui BBIMOJHEHUS MPAKTUUYECKUX 3aJaHUM
IpY 3aKpeIyICHUH MaTepHalia Uil JUarHOCTUKU YUeOHBIX Pe3yIbTaToB.

Takxe npeacTaBIeHsbl KOJIJIGKIIMM - HAOOPHI MPEIMETOB WIIN BEIIECTB, OJ00paHHBIX
10 OIpeneseHHbIM Mpu3HakaM. OObeKTaMM MX MOTYT OBITh paclpaBlieHHbIE U 3acCyIICHHBIE
HAcCeKOMbIE, PaKOOOpa3Hble, PAKOBUHBI MOJIITIOCKOB, OT/EIbHBIE YAaCTH CKEJIETOB >KMBOTHBIX. B
KOJUIEKLIUAX COYETAlOT HaTypalbHble OOBEKTHI C MX HM300pa’k€eHHEM B BHJI€ PUCYHKOB WIIU
mynskedl - umutanuil. IlpeasnokeHHble B mnepedyHe MOP(OJIOrHYEecKHe KOJJIEKUHUU JaioT
NpEJICTaBICHUE O BHEIIHEM CTPOCHMM OPraHoB WJIM HX YacTed, MO3BOJIAIOT MPOBOJIUTH
CpaBHEHMsSI OOBEKTOB, BBIACHATH UX OOLIME 4YepThl U YepThl pa3iuuus (Hampumep:
«[IpeacraButenu OTpPSIIOB HACEKOMBIX» M Jp.); OOIIEOMOIOTHYECKUE KOJUIEKIUH IO3BOJISIOT



BBUICHATH B3aUMOCBSI3M B OpPraHMYECKOM MHpPE, pPAcCMAaTPUBaThb pa3BUTHE OPraHU3MOB,
IPOCIEKNUBATh 00IIeONONIOrnYeckie 3aKoHOMepHOCTH (Hampumep: «[IpuMepbl 3amUTHBIX
npucnocoOIeHnit y HaceKoMbIX»). Komnekiuu, kak u repdapuu, UCHOIB3YIOT KaK pa3gaTOuHbINd
MaTepuai sl IEMOHCTPALlMU U3y4aeMbIX OOBEKTOB, JIUIsl BBIIIOJIHEHUSI IPAKTUYECKUX 3aJaHUN
IIPU 3aKpeIIEHUN MaTepralla WK JUarHOCTUKHU Y4eOHBIX Pe3ysIbTaTOB.

O3HaKOMJICHHE YYalUXCs ¢ MUKPOCKOIIMYECKUM CTPOEHHEM >KHUBBIX OPraHU3MOB - OJIHA
U3 IVIaBHEHIIMX 3a7iay HayKH, MO3BOJIAIOLIMX IOJIBECTH ILKOJBHUKOB K IOHUMAHUIO €IUHCTBA
opraHudeckoro mupa. Jlns npoBereHus J1a0OpaTOpHBIX paboT B LU(PPOBYIO J1a0OpaToOpuUIo
BKJIIOYEH MUKPOCKOII, @ B KOMIUIEKTE IOCY/Abl M 000pYyAOBaHUs OOIIEro Ha3HAaYeHUs UMETCS
HE00X0/IMMOE OCHAILIEHUE [T IPOBEAEHUS JIaOOPATOPHBIX paboT.

[Tudposas nadbopaTopust BKJIOUaeT HaOOp AJIAU3TOTOBIEHHUsST MUKpoIlpenaparoB. Ceexue
IpenapaTsl U3roTaBIMBAIOT JUIsl HEMEUIEHHOTO paccMOTpeHus. K HUM OTHOCSITCS JKUJIKOCTHbBIE
(0OBEKTHI OOBIYHO TOMEINAIOTCS B BOAY, a MpemapaTbl COXPAHSIOTCS B TEUYEHHE HECKOIBKHX
JHEl), cyxue (HampuMep, YacTUIly ITUYBEro Mepa, POCTO MOJIOKUTh HA MPEAMETHOE CTEKIIO U
MHUKpPOCKOIIMPOBATh), KHUBBIE IpernapaThl (Ma3Ku - KalUIM JKUJIKOCTH, HAlpUMEp KpOBH) H
BUTAJIbHBIE IIperaparbl (KOTOpbIE HCHOJIb3YIOTCS A H3Y4YEHHs] MAJOKJIETOYHBIX OOBEKTOB
(mpocTemmx, KOJIOHUH Bogopociei), it~ HaOmrogeHus:  IBWKEeHUs  (Tydenbku,  ameOsbr).
[TpuroroBneHre MUKpoIpenapara BbIpadaTblBaeT y Y4allerocs HaBBIKM CaMOCTOSTEIbHON
palboThl, AKTHUBU3UPYET MX I[103HABATEIbHYIO JEATEIBHOCTb M 3HAKOMHUT C TEXHUKOM U
METOAMKON Hay4yHOro uccienoBaHus. B nudpoByro nmabopaTopuio BKIIOYEH Takke M Habop
MHUKpOIPENapaToB, KOTOPBIH  COAEP)KUT  IOCTOSIHHbIE — Ipenaparbl, JOJIroe  BpeMms
COXPaHSIOUIMECS B IPUTOJHOM JUI1 MUKPOCKOIIUPOBAHUS BHJIE.

Crnenyer OTMETHTb, YTO HApsAy C HUCHOJIb30BAHUEM IEPEUMCIIEHHOIO BbIIIE y4eOHOTro
000py/sI0BaHUsl Ba)XXHYIO POJIb B U3YYEHHM OMOJIOTMU UIPAIOT MPUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIY4aeB TOJIBKO OHM MOT'YT OOECHEUNTh HAauOONbIIYI0 KOHKPETHOCTh U MOJIHOTY
3HAaHUH yYalmxcs, TOMOTalT (OPMHUPOBAHUIO y HUX MPABHIBHBIX OMOJOrmyYeckux 3HaHuil. K
TakKUM OJKUBBIM OOBEKTaM OTHOCST pAacTeHUs, >KUBOTHBIE KHUBOIO YroJjika, akKBapuyma,
teppapuyMa. D(H(PEeKTUBHBIM CpPEICTBOM 3HAKOMCTBA C TPUPOJHBIMH OOBEKTaMU SIBISIOTCS
OKCKYPCHH B OMOJIOTUYECKHE U KPACBEAUECKUE  MYy3€H, OOTaHWYECKHE CajJbl, 300MapKd H
OKpY’KalOIIMe IIKOITY €CTECTBEHHbIE U MCKYCCTBEHHbIE IPUPOIHBIE COOOIECTBA.

TpaauumonHele OHONOrMYECKHE MYJSDKM M MOJIENM B HACTOSIIEE BpPEMs YCIIEUIHO
3aMEHSIOTCS LU(POBBIMU 00pazoBaTeIbHBIMU pecypcaMH: BHJeO(parMeHTaMH, aHUMalueH,
BUPTyaJbHBIMU J1aboparopusiMu. LludpoBbie oOpa3oBarenbHble pecypchl HE MOTYT CTaTh
NOJTHOLICHHON  3aMEHOW peajbHbIX HPUPOAHBIX OOBEKTOB, HO JAlOT BO3MOXKHOCTb
MO3HAKOMUTbHCA ¢ 00JIee UPOKUM KPYroM 0OBEKTOB, CO3AI0T  MPEANOCHUIKH IS
UHTeHCUUKAMM  00pa3oBaTeIbHOrO IpoLecca MU 00eCHeUMBAIOT  HE3AMEIIUTENIBHYIO
00paTHYIO CBS3b, KOMITBIOTEPHYIO BU3YyaJIM3allii0 HH(OpMALINH, aBTOMAaTHU3ALINIO
yIpaBJIeHUs] y4eOHO! AEATEIBHOCTBIO U KOHTPOJIb €€ PE3yIbTaTOB.

OcHaiienue i U3y4eHUs XUMHM NIPEACTaBI€HO B BHUJE  JIEMOHCTPAIMOHHOTO
0o0opy/noBaHus, KOMIUIEKTa XMMHUYECKUX PEAaKTHBOB C HEOOXOAWMBIM OOOpYIOBaHUEM U3
o0lIero KOMILJIEKTa IMOCyAbl M O0OOpYyAOBaHHSA MJisi YYEHMUYECKHUX ONBITOB U KOMIUIEKTa
Koyekuii. Kpome Toro, npu n3ydeHuM XUMHH UCTIOIb3yeTCs 001ast sl €CTECTBEHHOHAYYHOTO
muKia nudpoBas Jsaboparopusi, a Takxke mudpoBas pabopatopus MO XUMHHM (Kak
JIOTIOJTHUTEIIBHBIN 3JIEMEHT JUIsl YIITYyOJI€HHOTO U3YYEeHUsI XUMUN ).

JleMOHCTpallMOHHBIN YKCHEPUMEHT SIBJISIETCS BaKHOM YacThIO OOYYEHHUs XUMHUH. 3J1€Ch
BaXHO IMOMHHTb, YTO MpPHU €ro MNPOBEACHUM OO0A3aTEIbHO JOJDKHBI OBITH COOJIOACHBI BCe
HEO0XO/IMMBIE ITaIbI:

MIOCTaBKa 11eJTU SKCIEPUMEHTA;

ONMKCaHWe HeoOXOJUMOro [UIsi €ro BBINOJHEHHUS OOOpPYIOBAaHHS U PEAKTHUBOB,

IUTAHUPOBAHKE MOPAIKA TPOBEECHUS, ONTMCAHNE UCXOIHBIX BEIIECTB;

MPOTHO3MPOBAaHUE OXKUAAEMbIX B PEAKIMOHHOM CMecHM H3MEHEHUuil u
pe3yIbTaTOB SKCIEPUMEHTA;

ONKMCAHWE W3MEHEHHWH, MPOM3OIIEAIINX C  BEIIECTBAMU;



(dbopMyITHUpPOBKa BBIBOJOB U3 SKCIIEPUMEHTA;

CO3JJaHUE PHUCYHKA OKCHEPUMEHTAIBHOW YCTAHOBKM M COCTABJIICHHE YPABHEHHS
peaKuui.

B mnpouecce mpoBeaeHUs AEMOHCTpallMid, ydalllMecs OCBAMBAIOT ATallbl MPOBEICHUS
OTIBITA, MIOATOMY HauboJiee Y3PPEKTUBHBIM SBJISCTCS HE MPOCTOE OMUCAHUE OIBITA YYUTEIEM, a
UCIIOJIb30BaHUE 3BpUCTHUECKON Oecenpl. [Ipu peanmzanuu Takoro cueHapusi Jake HE O4YEHb
CIIOXKHBIA OIBIT 3aHUMAeT JOBOJIBHO MHOTO BpPEMEHHM, HO CIEJOBaHHE €My II03BOJISET
o0ecreunTh MOHUMaHHE OOYYarOIIMMUCA MPUEMOB HAYYHOIO MO3HAHUS M HMCMOJIb30BAaHUE UX
YK€ B CAMOCTOSTEIbHOM JEATEIbHOCTH B IMIPOLIECCE YUYEHUYECKOro JKcrmepuMeHTa. Ha
HAYaJIbHOM JTare u3ydeHus Xxumuu (B 8-9 kilaccax) MMEHHO TaKOW MOJXOJ MO3BOJIIET JOCTHYb
MakcUMaibHOU 3(h(PEKTUBHOCTH OT MPOBEACHUS JTa0OPATOPHBIX U MPAKTUUECKUX paboT, a TaKKe
c(hOpMHUPOBATH Y YUAIIUXCS OTBETCTBEHHOE OTHOIIICHUE K SKCIICPUMEHTY.

[Ipy oOlleHWBAaHWU YYEHUYECKHX MPAKTUYECKHX paboT 11e1eco00pa3HO YUUTHIBATH
MOAXO/Abl, HMCIHOJIB3YIOIINE B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacToslee Bpems
npeJUlaraeTcsi SKCIEepUMEHTAIbHOE 3aJlaHue, MpelycMaTpUBalolee BHIOOp ABYX BELIECTB W3
MATH TPEAJIOKEHHBIX M MPOBEJACHHE C HUMHU PEAKIUM, OTpakaroluX XUMHUYECKHE CBOICTBA
YKa3aHHOTO B YCJIOBHH 3a7aHus BeniecTBa. OICHUBAHUE UICT HA OCHOBAHUHM OTYETAa YUCHHKA O
MpojieNlaHHOM paboTe (YypaBHEHUS PeaKIlHii, BIBOABI O HAOIIOACHUSX) U HA OCHOBAaHUU IIPSIMOTO
HaOOIeHUs 3a JCMCTBUSMH YYE€HHUKA 10 MPOBEACHUIO OMBITOB. [Ipy 3TOM BBIAENSAIOTCS STaIbl
0TOOpa BEIIECTB U CMEIIMBAHMS BEIIECTB B COOTBETCTBUH C MYHKTAMHU MHCTPYKIIMH K padoTe.

BaxwueiliyuMm  HampaBlieHHEM KaK ~ JIEMOHCTPAIlMOHHOTO, TaK M  YYEHHYECKOTrO
SKCIIEPUMEHTA JOJDKHO CTaTh HCMOJIb30BaHHE IMGPOBOI nabopaTopuu, KOTOpas IMO3BOJSIET
OpraHU30BaTh XUMHUYECKHI OSKCIEPUMEHT Ha MPHUHIMIIUAILHO HOBOM YpPOBHE, MEpPEHTH OT
KaueCTBCHHOW OIIEHKH HAaOII0JaeMbIX SBJICHHM K CHUCTEMHOMY aHajJu3y KOJIMYECTBEHHBIX
xapakTepucTuk. Ilpm pabore ¢ nmarymkamMu 1HPPOBOM maboparopun oOecreunBaeTCs
ABTOMATHU3UPOBAHHBIA cOOp W 00pabOTKA AHHBIX, XOJ IKCIEPUMEHTa MOXKET 0TOOpaXaThCsl B
BUJIE TPaUKOB WIN MMOKA3aHWH MPHUOOPOB, a PEe3yIbTaThl IKCIICPUMEHTOB MOTYT COXPAHSATHCS
IuTenbHOe BpeMs. Hanbomnee akTyanbHBIM JJI1 XUMHUH SIBIIIETCS MEPEX0]l K KOJIUYECTBEHHBIM
XapaKTEePUCTUKAM, KOTOPBIH MOXKHO MPOMJUIIOCTPUPOBATH CIECAYIONIMMU TPUMEPAMH: U3YYCHHE
CTpOeHHS IUIaMeHH, ompenenenue pH B pasHbIX cpenax, omnpeaesieHHe CKOPOCTH PEakIuH,
M3Yy4YEHUE BIUSHUS KOHIIEHTPALUU U TEMIIEPATypbl HA CKOPOCTh PEAKILIUH.

[MudpoBast maboparopusi MO3BOJSIET PeaU30BaTh MEXKIPEAMETHBIE CBSI3U C IPYTHMMHU
NpeAMETaMl E€CTECTBEHHOHAYYHOrO I[MKJIA, ITOCKOJBbKY JAaeT BO3MOXKHOCTbH BBIIIOJIHSATH
WHTETPUPOBAHHBIE YYEOHBIE HCCIENOBAHMS MO0 ECTECTBEHHBIM HayKaM, MPUMEHITh U
OCBaMBAaTh PJIECMEHTHI CTATUCTUKU U UHPOPMAIIMOHHBIE TEXHOJIOTHH.



