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Pexomengamuun
10 UCIMO0JIb30BAHUIO CTAHJAAPTHOI0 KOMILJIEKTA 000pPY/10BAHUS LIEHTPa
«Touka pocta» npu peajn3anuy NPOrpaMM eCTeCTBEHHO-HAYYHOM
U TeXHOJIOTHYeCKOi HANpaBJeHHOCTel

[lepedenp cTaHAapTHOTO KOMIUIEKTa 00OpyaoBaHUs it ocHameHusi Llentpos "Touka pocra”
c(OpPMHUPOBAH C YUETOM PsiJia IPHHIUIIOB, B TOM YHCJIE:

[IpyHIMIT TPEEeMCTBEHHOCTH CcHUCTeM oOopynoBanusi. OOopynoBaHue [Isi TPOBEIEHUS
YUEHUYECKUX MPAKTUYECKUX padoOT sBIsSETCS OOMMM JUIsi YPOBHEM OCHOBHOIO OOIIEro u
cpenHero obmero oOpa3oBaHus. B cucteme  HariasAHBIX  CPEACTB  OOydeHUS U
JIEMOHCTPAIIMOHHOTO O0OpPYAOBaHUSI HMMEIOTCS 0a30BbIE AJIEMEHTHI, OOIIME /JiI OCHOBHOTO
obmiero u cpeanero oodiero obpazosanusd. Lludposas nadoparopus u o6opynoBaHue OOLIETO
Ha3HAYEHUS TIO3BOJISIIOT 00ECIeUnBaTh ACATEIBHOCTh 0OYJalOUIMXCsl Kak B OCHOBHOM, Tak M B
CTapuieil mIKojie, a B COBOKYIMHOCTU C IU(GPOBBIMH JIabopaTopusiMU MO (u3HUKe, OUOIOTUU U
XUMHU - TIPAKTHYECKYIO JCATEIBHOCTh B PAMKaxX W3YUEHHS €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 xnaccax Ha yrayOJeHHOM ypOBHE.

[TpuHIMN codeTaHMs KIACCHMYECKMX UM COBPEMEHHBIX CpEICTB HM3MEpEeHHl M crnocoboB
AKCTIEPUMEHTAIIBHOTO MCCIIEIOBAHUS SIBICHUI. B cocTaB 000pyI0BaHUSI BXOIAT KIACCHYECKUE
CpeAcTBa M3MEpeHMs (HampuMep: AMHAMOMETPBI, CTPEJOYHbIE aMIepMeTp U BOJBTMETpP) U
1 poBble TpUOOps! (HapuMep: HU(POBLIE BECHI, CEKYHI0MEP) U AaTuuKu. CoOIt0IeHIe 3TOTro
NPUHIUIIA UMEET 0co00e 3HaueHHE JJIsl YPOBHS OCHOBHOI'O OOILIEro oOpa3oBaHUs, MOCKOJIbKY
3/1€Ch MPOMCXOANUT 3HAKOMCTBO CO CIIOCOOaMM M3MEpEeHHs (PU3NUECKUX BEIUYUH, (POpMUpYETCS
NOHUMaHWE NPUHIMIIOB JEHCTBHS aHAJIIOTOBBIX M3MEPUTENBHBIX NMPUOOPOB U OOECIeYHBAETCS
Nepexo/l K UCIOJIb30BaHUI0 HHCTPYMEHTOB LIM(POBOH J1ab0paTOpUH.

[lpuHIIT ~ TpUOpUTETa  YUYEHHYECKOTO  JKCIEPUMEHTa JUId  pealln3allid  CHUCTEMHO-
NeSITeIbHOCTHOTO TMOoAXoja. Peanuszanus cHCTEMHO-IESTENbHOCTHOIO MOJAX0/Aa B OOyueHHH
€CTeCTBEHHO-HAYYHBIM TIpeMeTaM Oa3upyeTcs B TIEPBYIO OdYepenb Ha BOBIICYCHUH
o0yyaromuxcst B TPaKTHUYECKYIO JEATENbHOCTh 110 IMPOBEACHUIO HAONIIOJEHUA M OIBITOB.
[TosTOMYy 3HAauYHMTENbHAS YacTh HAOIIOJCHWUH W OMBITOB, KOTOPHIE B TPAIUIIMOHHON METOIIUKE
npeUlarajich Kak JEeMOHCTpPAI[MOHHBIE, ITEPEHECEHBl B paspsa yuyeHuueckux pabor. Ciemyer
OTMETHTB, UYTO B HACTOSIIEE BPEeMs U3ydeHUE (PU3UKU, XUMHUH 1 OMOJIOTHH B OCHOBHOM IITKOJIE U
Ha 0a30BOM YpOBHE CTaplieil IIKOJIbI OPUEHTUPYETCS HAa OCBOCHHE €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, KOTOpOE HJIET 4Yepe3 pa3BUTHE CIIOCOOHOCTEH YYalIMXCsl aHaJHu3upOBaTh
pa3sHOOOpa3HyIO €CTeCTBEHHO-HAYYHYIO HH(POPMALIMIO U UCII0JIb30BaTh MOIyUYE€HHbIC 3HAHUS [T
OOBSICHEHUSI SIBICHWH W TPOIECCOB OKPYKAIOMIETO MHpa; MOHUMATh OCOOCHHOCTH
UCIIOJIb30BaHUSI METO/IOB €CTECTBO3HAHHUS JUI IMOJYyYEHHsS HAy4yHBIX JIaHHBIX; TPOSIBIATH
CaMOCTOSITENIFHOCTh CY)KIIEHHH W TIOHUMATh POJIb HAYKW W TEXHOJIOTWYECKHX HWHHOBAIMN B
pa3sBUTHM OOIIECTBA; OCO3HABaTh BAKHOCTh HAYYHBIX HCCIENIOBAaHMA W UX CBA3b C HAIIUM
MaTepuaibHbIM OKPYKEHHEM U COCTOSHUEM OKpykawmed cpensl. OpueHTanus Ha
€CTeCTBEHHO-HAYUYHYIO TPAaMOTHOCTh MpPEAINoJiaraeT akLUEeHT Ha METOJOJOTHI0 HAyKu |



HANPSIMYIO CBSI3aHO KaK C OOIIMM YHCJIIOM yYE€HHUYECKHX OIBITOB B KypcaxX €CTECTBEHHBIX HAYK,
TaK ¥ HalpaBJIEHHOCTHIO UX Ha (POPMUPOBAHUE CAMOCTOSTEIBHOCTH JACHCTBUI NpU MPOBEIECHUN
HaOJIIOJICHUH, U3MEPEHUHN U UCCIICIOBAHUM.

Hcnonb30BaHue CpeICTB HArMSAHOCTH W Y4eOHOro o0OpymoBaHHMs B y4deOHOM mpolecce
HAIPAaBJICHO Ha BBIMOJIHEHUS cleAyromux (yHKIMI: o0ecreunBaoT 60s1ee MOJHYI0 U TOYHYIO
uHpOpMaLKIO0 00 U3y4aeMOM SIBJICHUU HJIM OOBEKTE U TEeM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KayecTBa OOy4YEeHHs; MOMOTaloT B MaKCUMaJbHOW Mepe pa3BUTh IO3HABATENbHbIE HWHTEPECHI
yUaIIUXCs; TOBBIIIAIOT YPOBEHb HATJISAHOCTH U JOCTYMHOCTH OOYUYEHUs; YBEIMYHBAIOT 00bEM
CaMOCTOSITeNIbHOM pabOThI ydaluxcs Ha yPOKE U BHEYPOUHOU EATEIbHOCTH; CO3JAI0T YCIOBUS
JUIsL  OpraHM3allud  NPAKTUKO-OPUEHTHUPOBAHHOW  IMPOEKTHOM U HCCIEN0BATENIbCKON
NESTENIbHOCTH; JAal0T BO3MOXKHOCTH JOCTYIIHEE U IIIYO’Ke PacKphITh COAEpkKaHHE Y4eOHOTo
MarepHaia, CiocoOCTBYIOT (POPMUPOBAHUIO Y YUAIIHUXCS MOJOKUTEIBHBIX MOTHBOB O0YUYCHHUS.

Baxmwneiimeii yacteio ocHamenust Llentpa "Touka pocra" sBnsercs mudposas ipabopaTtopus,
HepeueHb JaTYMKOB KOTOPOW ITO3BOJISIET HCIIOJIBb30BaTh 3Ty Ja0OPAaTOPHIO TPH H3YYECHHH
(1)I/I3I/IKI/I, XMMHHU U OHOJIOTHH. BBGIIGHI/IG B IIKOJILHBIN OKCIICPUMCHT III/I(i)pOBBIX JaTYUKOB IJIA
PETHCTpAIlMK PA3JIMYHBIX BEJIWYMH M BO3MOXKHOCTH HCIIOJIB30BaTh KOMIIBIOTEP (CMapT(OH HIIH
IUTAaHIIET) Ui pacdeToB U O(GOPMIICHHS PE3yIbTaTOB OIBITOB, IMO3BOJISIET MEPEHTH HA HOBBIN
Ka4eCTBEHHBIN yPOBEHb MPOBEACHUS NU3MEPEHUH, YIPOCTUB MPOLIECC N3MEPEHUI U MOBBICHB HX
TOYHOCTb. llosiBNeHuMe 1IUQPOBBIX TEXHOJOTMH B JIAOOPATOpPHBIX pabdOTax MOBBIIIAET HX
aKTYaJIbHOCTh W TIPHBIICKATEIBHOCTh B CO3HAHUM COBPEMEHHOTO UIKOJBHUKA, YCHUIIMBACT
HArJSITHOCTh KaK B XOJE OMNBITOB, TaK M NIpU 00pabOTKe pe3yabTaToB C HCIOJIb30BAHUEM
HNPOTPaMMHBIX CpeACTB. [l SKCIEpHMMEHTOB 1O OMOJIOTHH W XMMHUH 3TO SBISIETCS 3HAYUMBIM
Nepexoa0M OT Ka4CCTBCHHBIX HaﬁHIDI[eHHfI H OIIBITOB K KOJIMYECCTBCHHBIM 3KCIICPUMCHTAM.

Ucnonp3zoBanne nudpoBor 1adbopaTOpun CYIIECTBEHHO M3MEHSIET MOJXOJbI K MPOBEACHHUIO U
JIEMOHCTPALIMOHHBIX, U YYEHUUYECKHUX OIBITOB:

Hcnonb3oBanue HUGPOBBIX JAaTYNKOB B KaueCTBE WM3MEPHUTENbHBIX MHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K MPOBEICHUIO MIPSIMBIX U3MEPEHUN (PU3NYECKUX BETUYMH.

TpaguIMOHHO B KauyecTBE CPEJCTB U3MEPEHHS HCIOJIb30BAIMCH MPOCTEUIINE HHCTPYMEHTHI
(ppIYa>kHBIE BECHl M PAa3HOBECHI, MEH3YpPKa, JMHAMOMETp, TEPMOMETP) U CTPEIOYHbIE IPUOOPHI
(amMIiepmMeTp U BOJIBTMETD).

Hcnonp3oBanne HUpPOBHIX JaTYNKOB IO3BOJIET HA COBEPILIEHHO IPYIOM Kaue€CTBEHHOM YPOBHE
MIPOU3BOJUTh H3MEPEHMS BPEMEHHU, PACCTOSIHUSA, HMMETh BO3MOXKHOCTb PETHCTPUPOBATH U
HaOMI0/IaTh HM3MEHEHHE BO BPEMEHM TaKMX BEJIMYUH Kak TeMIepaTypa, 3JIEKTPHUUECKoe
HaIpsHKEHUE, CUJIa TOKA U T.J.

OTH BO3MOKHOCTHU MMO3BOJIAIOT, HAITPUMCP, HA YPOKax (bI/I3I/IKI/I C BBICOKOI TOYHOCTBIO HU3MCPUTH
MIHOBCHHYIO CKOPOCTh TCJia, ABMIXKXYIIECTOCA HEPAaBHOMEPHO, Ha6J'II-O)IaTB B JUHaMHUKE ITPOLECC
BHCKTpOMaFHHTHOﬁ HHAYKIUHM, BO3HUKHOBCHHC HW HU3MCHCHHUC HWHIAYKIIMOHHOI'O TOKa,
HCCIICA0BATh H3MCHCHHUEC TEMIICPATYpPbl € TCUYCHUCM BPEMCHH B IIPOLECCEC YCTAHOBJICHHUA
TCIIJIOBOI'O paBHOBECHUA U T. M.

Ha ypokax Ouonoruu mnosBiAsSe€TCS BO3MOXKHOCTh IOJYYUTh KOJMUYECTBEHHBIE HaHHBIE NpU
IIPOBEJICHUHN OIBITOB, HANpuUMeEp: MpHU OINpeAeTeHUH (aKTOpPOB, BIHUSAIOIIUX Ha CKOPOCTh
nporecca (OTOCHHTE3a, NMPU U3YYCHUM [bIXaHWS KOPHEH M JIMCThEB, IMPH MCCIEJOBAHUU
YCIIOBUM IPOPACTaHUs CEMSIH U T.J.



Ha ypokax XuMHM Ha KOJMYECTBEHHBI YPOBEHb IEPEXOJAT NPAKTHUECKUE pabOTHI IO
W3YYECHHIO IIPOLECCAa DJIEKTPOJIN3a, HCCICIOBAaHUE DK30TEPMHUYECKHX W DHIOTEPMHYECKHX
peakuuii, TeraoBoro 3¢p¢exra ropeHus tomauBa U T.A. C HCIOIB30BaHUEM TPATUIIMOHHBIX
"aHaJIOroBbIX" CPeACTB M10100HBIE N3MEPEHNUS BBINOJIHUTh HEBO3MOXKHO. OJJHAKO, IPU MIEPEXo/ie
Ha IUQPOBYIO JTa0OpAaTOPHIO B TEMATUYECKOM IUIAHUPOBAHMHM HEOOXOAMMO MPEAYCMOTPETh
JIONIOJIHUTENbHOE BpeMs A oOydeHus paboTe C  JaTYMKaMu, BKJIO4Yas COOpPKY
AKCIEPUMEHTAJIbHOW YCTAaHOBKM C JaTUMKaMH, CHATHE IIOKAa3aHUN C 3KpaHa KOMIIbIOTEpA,
OIpeeIIEHUE MOIPEUIHOCTEN U3MEPEHUH.

s paboThl ¢ UGPOBBIMH TaTYMKAMU HCIIONb3YETCs CHEIUATIbHOE MPOrpaMMHOE 00ecrieueHue,
YCTAHOBJICHHOE Ha KOMIIbIOTEp. [lJis KOMMYHHKAaUU HU(QPOBBIX JTATYUKOB, 3aITUCH U XpaHEHHUS
uH(pOpMalH, TOTYYECHHOU ¢ UX MOMOIIBI0, IU(POBas 1a00PATOPUSI UCIIONB3YETCsl B KOMIUIEKTE
C HOYTOYKOM C HEOOXOIMMBIM YCTAaHOBJICHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM.

Hcnonp30BaHne KOMITBIOTEPHOH (OPMBI PETUCTPAIMM TOJYYEHHBIX 3HAYCHHWA M TOCTPOCHUS
rpaduKOB HM3MEHSET MOAXOAbl K O(OPMIICHHIO 1a0OpaTOPHBIX U MPAKTHYECKUX padoT
00yJaroIUMHUCH.

JlaHHBIE, TIOJTy4YEeHHBIC TIPYU TOMOIIY NHU(POBBIX AATYHKOB, BHOCATCS B 3JEKTPOHHBIC TaOJIHIIbI,
YTO IMO3BOJSET CTPOUTh TIpaduKyd 3aBUCHUMOCTEH HCCIIEAYeMbIX BEIMYMH Ha JKpaHe
KoMmmbioTepa. Ha ocHOBaHMM 3THX TpauKOB [€aTh BBIBOABI O XapakTepe 3aBHCUMOCTH
BEJIMYMH OT BPEMEHM WIM Jpyrux mnapamerpoB. Ha yriyOieHHOM ypoBHE IesecooOpa3Ho
o0y4yaThb TPOBOAWTH  ANNPOKCHMALMWIO  BBIOPAaHHBIX TOYEK HWTOTOBOW  rpaduveckoit
3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH MO3BOJIAIOT aBTOMATH3UPOBATh PYTUHHBIE MPOLEAYPHI 3aTOTHEHUS
Ta0JHI, BBHIIOJTHEHUE OJHOTHITHBIX pacyeToB, moctpoenus rpadukos. Lludposas porokamepa
no3BoyigeT choTorpadupoBarh COOPAHHYIO SKCHEPUMEHTANBHYIO YCTaHOBKY U TMPUKPENUTh
doTorpaduio B 2JIEKTPOHHBIN oTueT. Takum 00pa3om, OCYIIECTBIISIETCS TIEPeX0] K 0(hOPMIICHUIO
AJIEKTPOHHOIO OTYETa O MPOJEITAHHOM SKCHEPUMEHTE, MPOEKTHOM WIIM HCCIIEI0BATEIbCKON
pabore.

Bo03MOXXHOCTh HCITOJIB30BaHUS BI/IZ[GOHa6JHOI[CHI/I$[ 3a MPOLECCOM BBIITIOJTHCHUSA IMPAKTUYCCKHUX
pa60T O6y‘laIOH_[I/IMI/IC$I HU3MCHSACT ITOAXOJbI K OICHUBAHHIO pa60T.

OJEeKTPOHHBIH OTYET O TMPOJENAaHHOM MPAKTUYECKOH paboTe MOXKET CONpPOBOXKAATHCS
npuKperieHHol (oTorpadueil, KoTopas MNO3BOJIIET OLEHUBATh NPAaBUIBLHOCTh COOpaHHOU
HKCIEPUMEHTAIbHOM YCTaHOBKHM, OoJjiee TIOJHO ONpPEAeNsATh MOJHOTY M IPaBHIbHOCTh
MPOJIEIIAaHHOTO UCCIIEIOBaHMUSI, aHATM3UPOBATH JIOCTOBEPHOCTH MIPeICTaBICHHBIX
HKCIEPUMEHTANbHBIX JaHHBIX. [Ipy OJHOBPEMEHHOM BBINOJHEHUU pA3HBIMH TpPYyNIaMU
00yJaronuXxcsl pa3HbIX UCCIEAOBATEIILCKUX PadOT IeI1ecO00pa3HO MCIOJIb30BaTh BUCO3AIUCH
BCEro xojia paboT. B 3TOM ciyyae OIeHMBATBCS MOTYT HE TOJBKO MPEIMETHBIE PE3YNbTaThl,
CBSI3aHHBIE C TPOBEJACHHEM KOHKPETHOTO OJKCIIEPUMEHTa, HO W KOMMYHHKATHBHBIE U
pEryJsTUBHbBIE JCHCTBHS: IUIAaHUPOBaHHE pabOTHI, OTCIEKHBAHHWE XOJa PabOTHI, KOPPEKIIHS
IUTaHa Pa0OThI, KOMMYHHUKAIMs B COBMECTHOH JEATENbHOCTH, Haluuue (MM OTCYTCTBHE)
KOH(JIMKTOB U CIIOCOOBI UX PELICHUSI.

Hcnonb3oBanue nudpoBbIX 1a00paTopuil CYIIECTBEHHO PaCIIUpPSIET CIIEKTP BO3MOXKHBIX OIBITOB
U MCCIIEZIOBAHUN, OCOOCHHO 3TO KacaeTcsl U3y4eHHs! OMOJIOTUN U XUMUU.

Pacimmpenune cnexTtpa BO3MOMKHOCTEH MOXHO IPOMIUIIOCTPUPOBATH HA IPUMEPE H3YUYCHHS
AIIEKTPOMArHUTHON MHIYKIMK B Kypce Gpu3uKku. IIpu uCmonb30BaHUM CTPEIOYHOTO aMIIepMeTpa



TPaJUIIMOHHO HAOIIOAAI0T JHIIL (PAKT BO3HUKHOBEHUS MHAYKIIMOHHOTO TOKAa B MPOBOJHHUKE H
W3MEHEHHE €r0 HAaNpaBICHHUs IPU HM3MCHCHMM CKOPOCTH BHECEHMsS MAarHuTa WIM €ro
noJIspHOCTU. Mcnonb3oBaHue U(POBOro AaTYMKA MO3BOJSIET MONYyUuTh ociuuiorpammy DJ1C
WHAYKIIMH, BO3HUKAIOIIEH B KATYyIIKE, NP IPOJIETE 4Yepe3 Hee MarHuTra. OTO IO3BOJIAET
CpaBHMBATh 3Ha4eHMsI MakcuMallbHbIX DJIC mpu npojere yepe3 KaTylKy MarHUTa C pa3HbIMU
CKOPOCTSIMH M C DPAa3sHOM MOJSIPHOCTBIO, AHAJIWU3UPOBATh BHUJ IIOJIYYCHHOH 3aBHUCHUMOCTH,
KOHCTPYMPOBAaTh 3KCIEPUMEHTAJIbHBIE 331a4H 110 U3YUYEHHUIO 3JIEKTPOMArHUTHOM MHYKIIUH.

[udposast mabopaTopusi MO3BOJISIET OPraHU30BaTh MPOCKTHYIO U y4eOHO-HCCIE0BATEIbCKYIO
NeSITEIbHOCTh IIKOJBPHUKOB KaK B paMKax YPOKOB, TaK W BO BHEYPOYHOH JESATEIHLHOCTH.
Hamnuue pa3HOOOpasHbIX 1UGPOBBIX JATYMKOB JA€T BO3MOXKHOCTH TIPOBOJUTH CaMbie
pa3HoOOpa3Hble HMCCIICIOBAHUs, ONMMPAsCh HAa MHTEpEChl oOydaromuxcs. B kadectBe mpumepa
MO>KHO TPUBECTH HUCCIICIOBAHMS DKOJIOTMYECKOW HANPABIEHHOCTU IO BBISIBICHUIO (aKTOPOB
3arps3HEHUS] OKPYXKAIOIICH CPEIbl, H3yYCHHIO YKOJIOTHYECKOTO COCTOSIHUS MOMEIICHUN IITKOJIBI,
MIOYBBI, BO3/yXa B HacCEJIEHHOM IyHKTE W T.I. MccnenoBarenbckue pabOThl C HCIOIB30BaHHEM
UQPPOBBIX JIATYMKOB Iiesiecoo0pa3Ho mpesiarate ydamumcs 10 - 11 kiaccoB B pamkax
00s13aTeNbHOM JIJII HUX TPOCKTHOW JEATEIHHOCTH. BBITIOTHEHHE TakuX MPOEKTOB SBISETCS
OCHOBAHHEM ]IS OLIEHKU HE TOJIBKO YPOBHS C(HOPMHUPOBAHHOCTH MPEAMETHBIX PE3yJIbTaTOB, HO
WUTOTOBOW OIICHKH JIOCTIIKEHHS METAIlPEIMETHBIX PE3yIbTaTOB OOYUCHHUS: KOMMYHHKATHBHBIX
(KOTOpBIC OILIGHUBAIOTCS KAk B IpoOIecce MPOBEACHUs PaldOThI, TaK W B IMPOIECCE 3alIUThI
MIPOEKTA UJIM MCCIICAOBAHUS) U PETYISATUBHBIX (KOTOPBIC OICHUBAIOTCS B MPOIECCE BBHITOJHCHUS
MIPOCKTA).

OcHamenue s u3ydyeHUs (U3MKM  IpeACTaBIeHO B  BuUAe 00OpynoBaHHsA AT
JIEMOHCTPAIIMOHHBIX ONBITOB M OOOPYAOBaHHS JJs J1a0OPaTOPHBIX PadOT M YUYSHHUECKUX
OIIBITOB, BKJIFOYast OOIIYIO [l €CTECTBEHHO-HAYYHOTO IIMKJIa HU(PPOBYIO 1a00paTOpPHIO, a TAKKE
nupoByto Jjaboparopuro Mo ¢Gu3MKe (Kak JOMOJHUTEIbHBIA 3JIEMEHT JUIsl YrIIyOJIEHHOTO
u3ydeHust pU3MKH).

JleMoHCTpallMOHHOE 000pyAOBaHHE 00ecreurnBaeT BO3MOXKHOCTb HAOIIOJEHHs OOJBIIMHCTBA
M3Y4aeMbIX SIBJIEHUH, MPOLIECCOB M 3aKOHOB. JTO BO3MOXHO IPHU ONTHMAJIBHOM COYETAaHUU
aHAJIOTOBBIX M IM(POBBIX CPEACTB HAONIOJIEHU, aHaIM3a U3MepuTenbHoi nHpopmaruu. Tak,
Hanmpumep, A Kypca (U3MKM OCHOBHOM IIKOJIBI €CTh BO3MOXHOCTb JIEMOHCTpAlluU
KJIACCUYECKUX J€MOHCTPAIlMOHHBIX JKCIIEPUMEHTOB: TNajeHue Ten B TpyOke HeloToHa,
JEMOHCTpalus eicTBUsl aTMochepHoro naBieHus, 3akoHa llackans, n3mMeHeHus odObeMa Tell
IpU HarpeBaHuu (OXJIAXKJICHUM), IPUTSDKEHUS. MOJIeKyn U T.4. Habop mo snekTpocTaTHke aaeT
BO3MOXXHOCTh JIEMOHCTpAllMM JJIEKTPU3ALMK TEJ, 3aKOHA COXPAaHEHUs 3apsjaa, JIMHUN
HANPSDKEHHOCTH JIEKTPUYECKOrO MOJI U T.JA. M MOXKET MCIIONb30BaThCsl Kak 8 Kiacce Npu
W3YYEHUH AJIEKTPOMArHUTHBIX SIBJIEHMM, Tak U B 10 Ki1acce Ipy U3Yy4eHUH JIEKTPOCTATUKH.

[lpr mpoBeneHWH IEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COONIONAThCS TPeOOBaHUS K WX
HarJsIIHOCTU (SICHAsi U MOHATHAs MOCTaHOBKA OMbITA), BUAUMOCTH Il BCEX ydallluxcs Kiacca
(TIpM HATMYUH MEJIKUX JeTalel UCTIONB3YyeTCs UX YBEIMYCHHOE H300pakKeHHE TIPU TIOMOIITH BeO-
KaMephbl), SMOLIMOHAIBHOCTH U, 10 BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JIeMOHCTPAIIMOHHBIH OIBIT
JIOJDKEH BBI3BIBATh WHTEPEC YYAIIMXCS, CO37aBaTh MOTHBAIMIO K HM3YYCHHUIO TpEAMETa) H
yOeauTenbHOCTH (MOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIHIO KOTOPOTO OH ObUT HAIpaBJIEH).

Opnnako peanu3aiusi JIESTEIBHOCTHOTO MOAXOAa B OOy4YeHHH (U3MKE TEPEHOCHT AaKIEHT C
JIEMOHCTPAIIMOHHOTO YKCIIEpUMEHTa Ha yuyeHWueckuil. Hampumep, 1Mo MexaHuke HCCleJOBaHUE
KMHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JIUHAMHKH, KOJEOATENbHBIX JIBHXKEHUN
MEPEHECEHO B YUYEHHUYECKUI HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obOopynoBanus. [Ipu
W3YYCHUU IJICKTPOJAUHAMUKH JTAaOOpPaTOpHOE 000pYyIOBAHUE TO3BOJISET MCCIEAOBATh HE TOJIHKO



3aKOHBI TIOCTOSIHHOTO TOKa, HO C HMCIOJIb30BAaHHUEM KOMIIBIOTEPHOTO OCHMUIOrpada Mmo3BOJSET
NpOHAOIONAaTh M HWCCIEIOBaTh JIICKTPUYECKHE IIENM MEPEeMEHHOro TOKa, OJIOK JHO/OB
MO3BOJISIET KCCJIEN0BATh BOJBTAMIECPHBIE XApaKTEPUCTHUKU JHoAa. [Ipy W3ydyeHHH ONTHKH
1abopaTopHOoe  00OpYyJOBaHHE MO3BONSAET M3YYUTh 3aKOHBI T'EOMETPUYECKOH  ONTHKU
(mpenomiIeHHE CBeTa B MONYLIIMHAPE U NOTy4eHHe U300pakeHUs B JIMH3aX) U MPOHAOII01aTh
OCHOBHBIC SIBJICHHS BOJIHOBOM ONTHKH (MHTEpdEpEeHIMS W TONApH3aLus), HCCIeA0BaTh
Tudpakuuio cBeta (IuppakiMoOHHAas PEIeTKa).

B cooTBercTBUM C MpEeOIMETHBIMH pe3ysbTaTaMu OO0ydeHus ¢usnke o0OpyaOBaHUE IS
YYEHUYECKUX ONBITOB 00ECIIeUnBaeT MPOBEICHHUE CIEAYIOMUX TUIIOB padoT, CrPyNIUPOBAHHBIX
10 BUJAM JEATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON MPUHAICKHOCTH:

1. IlpoBexeHue nUpPAMBIX H3MEPEHUH (U3NYECKUX BEIWYMH (M3MEpPEHHE Macchl, 00beMa
KHUJKOCTH, TEMIEepaTypbl >XUAKOCTH, CHJIbI, CHJIbl TOKA, HANpsDKEHUs) C HCIOJIb30BAHHUEM
AHAJIOTOBBIX U MU(POBBIX TPHUOOPOB.

2. TlpoBepka 3agaHHBIX MPEANONIOKCHHUA (TIpSIMbIe W3MEpeHUs (U3NYCCKUX BEIUYHH U
CpaBHEHME 3aJJaHHBIX COOTHOIICHMU MEXIy HHMMHU). Hampumep: mpoBepka ycIOBHil IIaBaHUS
T€Jl, YCIOBUH paBHOBECUS pblyara M OJIOKOB, 3aKOHOMEPHOCTEW IOCIEA0BATEIBHOIO U
NapajyieIbHOT0 COEIMHEHUS IPOBOAHUKOB U T.J.

3. Pacder 1o mosry4eHHBIM pe3yJibTaTaM MPSMBIX U3MEPEHUH 3aBHCUMOTO OT HUX Iapamerpa (B
OCHOBHOM 1IKOJI€) ¥ KOcBeHHbIe m3Mepenusa (B 10 - 11 knaccax). Hanmpumep: yckopenue tena
IpU PABHOYCKOPEHHOM JIBM)KCHUH, YCKOPEHHE CBOOOIHOTO MajCHUsS, JKECTKOCTh MPYKUHBI,
KO3 PHUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHU4ecKasi paboTa U MOLTHOCTbD U T.1I.

4. HabnroneHue sBIEHUIN M MOCTAHOBKA OIBITOB (Ha KAYECTBEHHOM YPOBHE) MO OOHApY>KEHUIO
(GakTOpOoB, BIMAIOLMX HAa NpPOTEKaHWE JaHHBIX sBIeHMHA. Hampumep: mnpsMonuHeiiHOe
pacnpocTpaHeHHEe CBETa, JUCIIEPCUs CBETA; N3YUYEHUE CBOMCTB N300pakeHUs B IIJIOCKOM 3€pKaje
U T.II

5. MccnenoBaHue 3aBUCUMOCTH OJHOW (PM3MUECKOM BEIMUYMHBI OT JAPYroM ¢ HpeACTaBiICHHUEM
pe3ynbTaToB B BUJE Tpaduka M pacuyeTra MCKOMOro nmapamerpa. Hampumep: 3aBucMMOCTH TyTH
PaBHOMEPHO JBHKYILIErOCs Te€Na OT BPEMEHM JIBUKEHUS TEJNa; CUJIBI TPEHMS CKOJBXKEHMS OT
CWJIBI HOPMAJILHOTO JIaBJICHUS, KauecTBa 0OpaOOTKU MOBEPXHOCTEN TeJl U HE3aBUCHUMOCTHU CHJIbI
TPEHMsI OT IUIOIIAJM CONPUKOCHOBEHMS TEN; CWJIBl YIPYTOCTH OT YJUIMHEHHs NPYKHUHBI;
BBITAJIKUBAIOIIEH CUJIBI OT 00bEeMa MOTPYKEHHOW YacTH Tela U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTHU OT IUIOTHOCTH TeJia, OT INTyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO U T.J.

JlaGopaTtopHoe 000pymOBaHHE 00ECHEUMBACT CAMOCTOSITEIbHBIH YUEHHYECKUHA SKCIEPUMEHT,
KOTOPBI MOXKET UMETh pa3inuHble (GOpPMBbI: (PPOHTANIBHBIN SKCIIEPUMEHT ((PPOHTAIBHBIE OIBITHI
u nabopaTopHble palbOTHI), pabOTHl MPAKTUKyMa, Y4eOHO-MCCIeN0BaTeNbCKUE paboThl U
IPOCKTHl AKCIEPUMEHTAIBHOTO XapakTepa. I[IpMm 3TOM HOPMAaTHBHO-00S3aTENBHBIM BHE
3aBHCUMOCTH OT YPOBHS M3ydeHUs (u3uku (0a30BbIN WM yriayOsieHHBINH) U 00pa3oBaTeNbHON
porpaMMbl (OCHOBHASI WJIM CPEITHSS IKOJIA) SBISiETCS (DPOHTAIBHBINA JKCIepuMeHT. MIMeHHO
HOCPEICTBOM  ()POHTAIBHOIO  SKCHEPUMEHTAa  JOCTUTAIOTCS  MpPEAMETHbIE  PEe3yJbTaThl
IKCIIEPUMEHTAIBHOTO ~ XapakTepa, a y4YalldMHUCS OCBaWBAaIOTCS  CHOCOOBI  JICHCTBHIA,
COOTBETCTBYIOIIIE YKa3aHHBIM BbIIE TMATH TuUnaMm padot. JlaGopaTopHbI MPaKTUKYM
11e71eco00pa3eH TOJBKO MPHU yIIyOJIEHHOM YPOBHE U3YUCHUS TIPEAMETA.

OnTuMansHEIM JJI1 JOCTHXKCHUA meneu IIPOBCACHUA q)pOHTaJ'IBHOFO SKCIICpUMCHTa ABJISACTCA
MNpEaACTaBJICHUC na60paT0pH0ro 060py&OBaHI/ISI U MaTCcpuajioB B BHAC TCMATHYCCKUX



KOMILJICKTOB 110 MEXaHHKe, MOJICKYJISIPHON (HU3UKe, dIEKTPpUIeCTBY U onTuke. Vcnoiap3oBanue
TEMaTUYECKUX KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOIO BaXKHEMILIEro yMEHHMs, Kak
noa00p ydJamuMHUCs O00OPYZOBaHHS B COOTBETCTBHU C IIETBIO0 MCCIEIOBAHUSA W3 M30BITOYHOMN
HOMEHKJIATYpbl TPEUIOKEHHOTO KOMILIEKTa; I03BOJISIET MPOBOJAUTH AKCIEPUMEHTAIbHYIO
paboTy Ha JI000M 3Tame ypoKa; yMEHBIIAeT TPYIOBBIE 3aTpaThl YYUTENs HPU HMOATOTOBKE K
ypOKaM, MOCKOJIbKY He TpeOyeTcsl epeKOMIIOHOBKA 000PY0BaHMs B COOTBETCTBUU C 331a4aMu
KOHKPETHOI'O YpOKa.

[Tpy mIaHUpOBAaHUM MPAKTHYECKUX PabOT BaKHO MMETh B BHUIY, YTO NMPEIMETHBIC PE3yJbTaThl
9KCHEPUMEHTAJIBHOIO XapakTepa MOT'YT ObITh OCBOEHBI TOJBKO IPHU ONTUMAJIBHOM COYETaHHU
KPaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB U OJJHOYACOBBIX JTAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHue mmeeT TOT (PaKT, YTO B COCTaB (PPOHTAIBLHOTO OOOPYIOBAHHS HAPSAY C
AQHAJIOTOBBIMH BXOJAT W IUQPOBBIC CpeACTBa M3MEpeHHs. K HUM OTHOCSTCS SJCKTPOHHBIN
CEKYHJIOMEp C JAaTYUKaMH, DJICKTPOHHBIC BECHl M JATYMKU HUPpOBOM naboparopun. Takxum
o0pa3oM, TpU MPOBEJACHUU (PPOHTAILHOTO SKCIIEPHUMEHTAa B OCHOBHOW IIKOJIE YYCHUKH
3HAKOMSITCS C DJICKTPOHHBIMU CIIOCO0aMU M3MEPECHHI U BEIYMCIICHHIA.

brok o0opymoBaHus Al ydeHHYECKHMX paboT mo ¢usmke chopmupoBaH Ha 0Oaze mepedHs
0o0Opy/mOoBaHUS JUIsI TIPOBENEHHS OCHOBHOTO TOCYAAapPCTBEHHOTO »HK3aMeHa 1O (U3UKE.
Hcnons3oBanne mpuOOpPOB U OOOpYHOBaHUS C ©OUHBIMA JJII  BCEX OOYYArOIIUXCS
XapaKTepUCTHKaMU TI03BOJIET CTaH/IapTU3UPOBATH IpOLEAYpHI BBITIOJTHEHHUS
IKCIIEPUMEHTAILHBIX 33[JaHUH Ha dK3aMeHE W 00ECICUUTh HAJCKHYIO OLICHKY PE3YJIbTAaTOB Ha
OCHOBaHHH 3KCIIEPTHOI MPOBEPKH OTBETOB oOydaromuxcs. [Ipu 3ToM OCHOBaHHMEM ISl BEIBOAA
O IMPAaBUJIBHOCTHU MPOBCACHUA JAHHOI'O OIIbITA ABJIAIOTCA PE3YyJIbTAThl, IOJTYYCHHBIC YUAIIUMUCH
HIOCPE/ICTBOM INPSIMBIX M3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEITHYHH.

HaGop ans mpoBeleHHs OCHOBHOI'O TOCYAApCTBEHHOTO SK3aMeHa o0OecledrBaeT pa3paboTKy
HECKOJIbKUX OJHOTUIHBIX 33JaHUi TpH MCHOIb30BAaHUM OJUHAKOBOTO OOOPYIOBaHUS C
pasHBIMU XapaKTePUCTUKAMU. DTOT IMOJAXOJ] IeIeco00pa3HO MCIOIb30BaTh U MPHU MPOBEIECHUU
(GpOHTANBHBIX OMNBITOB U JAa0OpaTopHbIX paboT. Hampumep, npu mpoBeAeHUM HUCCIIEIOBAHUS
3aBHCHUMOCTH CHMJIBI TOKAa OT HAIPSDKEHUS] MOKHO BBIJENUTH B KJIacce TPYIIbI, KOTOpble OyayT
IIPOBOJIUTH JAHHOE HCCIENOBAHKME, HCIIONB3Ysl PE3UCTOPBI C Pa3HbIM CONPOTHBIICHHEM, U
namrouky. ITo pe3ynbraTamM MOXXHO CPaBHUTH IMOJyYEHHbIE 3aBUCUMOCTH, OOCYAUTH T'PaHUIIbI
BBINOJTHEHMS 3aKkoHa OMa U1 ydacTKa LEenH, ONPEISIUTh CONPOTUBIIEHUS PE3UCTOPOB.

Cnenyer OTMETHTb, YTO NpPU NPOBEACHUU (POHTAIBHBIX ONBITOB U JIADOPAaTOPHBIX padboOT B
OCHOBHOHM IIKOJIe TpeOyeTcsl 3aluch pe3yabTaTOB BCEX MPSAMBIX HM3MEPEHHH C yd4eToM
a0CONIOTHOW TOTPElHOCTH. 3JeCh MpPHU HCIOIb30BAHUM TPAJUIUOHHOTO 000pYyI0OBaHUS
(MEH3ypOK, JWHAMOMETPOB, TEPMOMETPOB) U CTPEIOYHBIX aMIEPMETPOB M BOJBTMETPOB
a0COJIIOTHYIO TOTPEIIHOCTh I1eJeCO00pa3HO CBS3bIBaTh C IIEHOH JeneHus npubopa, a mnpu
nepexone K IM(POBBIM HHCTpyMEHTaM (UM(POBbIE BEChl M JAaTYMKH) Y4IUTh paboTarh C
ONMMCAHUAMU HTUX MNPUOOPOB, BBIIENAS JaHHble 00 aOCOJIIOTHOM TOTPENIHOCTH, JHO0
npeJyiarath 3Ha4eHUe MOTPEUIHOCTH B TEKCTE 3aJaHHM.

[Ipu mpoBeneHWH HCCIEAOBAHUS 3aBUCHMOCTEH OIHOW (DM3MUYECKON BETUYHHBI OT APYrout
ydaImuecs JT0JDKHBI OCBOUTH TTOCTPOEHHE TPaUKOB ¢ yKa3aHUEM aOCOIOTHBIX MOTPEITHOCTEH, a
Ipu TpOBeAeHUM paboT Ha MPOBEPKY MPEANOTIOKEHUN - yMETh CPAaBHUBATh 3HAYCHHS JBYX
NPSIMBIX W3MEPEHUH C YYeTOM aOCOJIOTHOW TOTPENIHOCTH (HAmpUMep, IyTeM CpaBHEHUS
WHTEPBAJIOB TMOJYYCHHBIX 3HAU€HUH Ha 4YUCIOBOW ocH). [IpoBeneHume wu3MepeHUd U
ucciaenoBannii B Kypce ¢usuku 10 - 11 KiIaccoB JIOMONHSIOTCS —HMCIOJIb30BAaHUEM
OTHOCHUTEJIbHBIX IMOIPEIIHOCTEM, ydalluecs: JOJDKHBI HAYYUThCS PACCUUTHIBATH OTHOCHUTEIIbHBIE



MOrpeIIHOCTHU B HpOCTCfIL[II/IX ClIydadax IMpsaMbIX H3MepeHHﬁ " CpaBHHUBATb TOUYHOCTDb Pa3JIMYHBIX
W3MEPEHU.

OO0paiiaeM BHHUMaHUE, YTO OLCHMBAHUE J1aOOPATOPHBIX PadOT JOKHO 0a3upoBaThCs, Kak M B
KpUTEPUAX OLICHUBAHUS OHKCIepUMEHTanbHbIX 3amaHuii KM OI'D, He Ha mnpaBUIBbHOCTU
odopmieHus otuera o paboTe, a Ha IPAaBUIIBHOCTU ACUCTBUM 110 cOOPY YCTaHOBKH, IIPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHamienue Ui M3Y4YeHUsT OHOJOTMH TMPEJCTABICHO KOMIUIEKTaMH JIEMOHCTPALMOHHBIX
BJIQXKHBIX IIPErapaTroB, repOapveB M KOJUIEKIUI MO pa3HbIM TeMaM Kypca OHOJOTHH, a Takke
udpoBoii 1abopaTopuel UIsl IpoBeleHUs MpakTudeckux pador. Kpome Toro, npu u3ydeHuu
OHMOJIOTUM MOKET HCIIONIb30BaTh UG poBas JabopaTopus 1o 0Mojgoruu (Kak JOMOJHUTEIbHBIN
AIIEMEHT JJIs1 YIITyOJIeHHOTO N3YYeHHs Kypca).

B yuebHOM mporecce yuammecs AOJKHBI MOJIYYUTh BO3MOYKHOCTb UYBCTBEHHOI'O BOCHPHUSATHUS
U3y4yaeMbIX SBJICHUH M 00bekTOB. OHAKO M3ydaeMble SIBICHUS M OOBEKThl HE BCErja MOTYT
OBITh HETOCPEACTBEHHO BOCIPOM3BEACHBI MJIM TOKAa3aHbl B y4eOHOM NOMeIeHuH. B sTom
ciyyae yyeOHOe 00OpylOBaHME JaeT BO3MOYKHOCTb MX BOCIPOM3BECTH OIOCPEAOBAHO, Yepe3
KOJIJICKIIMIO, TepOAPHBII JTUCT, MUKPOTIpEnapaT, MOJeIb, BUICO(PPAarMeHT U T.I1.

Bnaxnble npenaparel IpeACTaBISIIOT CcOOOH HaTypalbHble OOBEKTHl, CMOHTHUPOBAHHbIE Ha
CTEKJISIHHOW IIJJaCTUHKE M OIYIIEHHbIE B CTEKSIHHBIA IWIMHIAP C KOHCEPBUPYIOIIEH
KUAKOCTBIO, JINOO NpeACTaBICHHbIE B IUIACTUKE. 3/€Ch MpeJiaratoTcsl TOTalbHbIE MpenapaThl,
NO3BOJISIOIIME U3y4yaTh BHELIHEE CTPOCHHME OpraHM3Ma WM ero vactu, (Hampumep: "KopeHb

0o6oBoro  pacrenuss ¢  kiayOenpkamu"', "l'agioka");  aHaTOMHYECKHE  IpENapartsl,
OpeHa3HaYeHHbIE Ui M3y4eHUs BHYTPEHHEr0 CTPOEHMs OpraHu3Ma WIM €ro OpraHoB
(mampumep:  "BHyTtpeHHee cTpoeHue JsArymku', "BHyTpeHHee cTpoeHume OTHIBI");

Ouosornyeckue mpenapaThl, [arolllde TMPEACTaBICHUE O CTaAUAX pa3BUTHS OpraHHU3Ma
(nampumep: "Pa3Butne koctuctoil pbiObl", "Pa3BuTHe Kypuupl'). BrnaxHbele mnpenaparbl
MCIIOJIB3YIOTCSl KaK Pa3AaTOYHbI MaTepual B MPOLECCE AEMOHCTPALUU MPU U3YYEHUU HOBOTO
MaTepuaia MU B IPOLECCE BBINOJHEHUS MPaKTUUYECKUX 3aJaHuil, pa3pabOoTaHHBIX HAa HX
OCHOBE.

['epbapun - coOpaHMe NPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUH HIM HMX 4YacTed MOMOraroT
U3y4aTh pacTeHHE B KaOMHETE U y3HaBaTh €ro B MPHUpOJE, a repbapu3anus - Haubosee NpocTon
croco0 COXpaHEeHHs PACTEHMH M MX 4YacTedl B TeUeHHe [UIMTEJbHOTO BpeMeHHU. B mepedne
npejyiaraeTcsi cUcTeMatuueckuil repOapuil (Hampumep, "OCHOBHBIE TpYIIbl pacTeHUil") u
repbapuii mo obmieil Omonoruu (KOTOpPBIM MO3BOJSET MPOMJLIIOCTPUPOBATh HW3MEHUYHMBOCTD,
HCKYCCTBEHHBI OTOOp, CHCTEMaTHYeCKHe KaTeropum U BUA000pa3oBaHUE, TUBEPreHUUs U
KOHBEPIeHLUs, TOMOJIOTUYHbIE U aHAJIOTUYHBIE OPTaHbl, PyAHMMEHTapHbIE OpraHbl, apoMopdo3,
uavoanantandsg  (GEeHOTUNl W TEHOTHUI, T[OJMIUIONIUS, OTAaJieHHas  rudpuau3anus,
B3aMMO/ICHCTBUE PACTECHUN ¢ a0MOTUYECKUMHU (PaKTOpPaMU Cpeibl, B3aMMOAEHCTBHE PACTEHHUH ¢
oumotnueckuM (pakrtopamu cpenni). ['epOapHbBIi MaTepuan HCHOJB3YIOT KaK pa3laTOYHBIN
MaTepHai Jjs JIEMOHCTPALUU U3y4aeMbIX OOBEKTOB, JJISi BBITOJHEHHS MPAKTHYECKUX 3aJaHUN
IIPU 3aKperyIeHNH MaTepHala Wik JUarHOCTUKHN Y4eOHBIX pe3yIbTaToB.

Taxke mpeacTaBieHbl KOJUICKIIMA - HAOOPHI TPEIMETOB WJIM BEIIECTB, MOAOOpPAHHBIX I10
ompeeneHHbIM Tpu3HakaM. OOBEKTaMU HMX MOTYT OBITh pacHpaBlieHHbIE W 3acyllIeHHBIC
HAaceKOMBbIe, paKooOpa3HbIe, PAaKOBUHBI MOJUTFOCKOB, OT/CIIbHBIC YACTH CKEJIETOB JKUBOTHBHIX. B
KOJUIEKIIUAX COYETAIOT HAaTypallbHble OOBEKTHI C WX HM300pakKeHHEeM B BHJE PUCYHKOB HWIIU
mynsokedl - umutauuid. [lpennokeHHsle B mepedHe MOpQOJOrHYecKHue KOJUIEKIUU JAloT
MpEACTABICHUE O BHEIIHEM CTPOCHHHM OpPraHOB WJIM MX YacTeW, TIO3BOJIAIOT IPOBOJIUTH



CpaBHEHHSI OOBEKTOB, BBISICHATH HMX OOINME YepThl M HYEPThl pa3nuyus (Hampumep:
"IIpencraBuTenn OTPSAMOB HACEKOMBIX" W Jp.); 0OIIEOMONOTHYECKHE KOJUICKIIUU ITO3BOJISIOT
BBISICHATh B3aUMOCBSI3M B OPraHUYeCKOM MHUpPE, paccMaTpUBaTh pPa3BUTHE OPraHU3MOB,
MIPOCIICKUBATh OOIIEOMOJIOTUYECKHE 3aKOHOMEpHOCTH (Hampumep: "lIIpumepsl 3aIuTHBIX
npucnocobieHnii y HacekoMbix"). Koiekmun, kak u repoapuu, UCIIONb3YIOT KaK pa3laTOYHbBIN
MaTepuai JJis IEMOHCTPAIIMH U3Y4aeMbIX OOBEKTOB, JJIS BBIMOJHECHUS MPAKTHYECKUX 3aJaHUN
MIPH 3aKPEIUICHUN MaTepHralia WIH JUAarHOCTHKU Y4eOHBIX PEe3yIbTaTOB.

O3HakoMJIEHUE YYalllMXCAd C MUKPOCKOMUYECKUM CTPOCHHMEM >KMBBIX OPraHU3MOB - OJHA W3
[JIaBHEWIIUX 3a7a4 HayKd, MO3BOJIAIOIIMX MOJBECTH IIKOJbHUKOB K TOHHMAaHHUIO €IMHCTBA
opraHu4eckoro mupa. Jlis mpoBeaeHus J1abopaTopHbBIX paboT B HHU(POBYIO J1aOOPaTOPHIO
BKJIIOUEH MUKPOCKOII, a2 B KOMIUIEKTE MOCYJbl U 000pyI0BaHUS OOIIEro Ha3HAYeHHs] UMEIOTCS
HE00X0IMMOE OCHAILEHUE JIJIsl IPOBEACHUSI JaOOPATOPHBIX padoT.

[ludposas mabopaTopusi BKIOYAeT HAOOp U1 W3TOTOBJICHUS MHKporpenapatoB. Cpexue
npenapaThl U3roTaBJIMBAIOT ISl HEMEIJIEHHOTO paccMOTpeHus. K HUM OTHOCATCS JKUAKOCTHBIE
(0OBEKTBHI OOBIYHO MOMEILIAIOTCS B BOJY, a MpEnaparbl COXPAHAIOTCS B TEUEHHUE HECKOJIBKUX
JHel), cyxue (HalpuMep, YaCTHUIly NTHYBEro Iepa, MPOCTO MOJI0KUTh Ha IPEAMETHOE CTEKJIO U
MHUKpPOCKOIIUPOBATh), >KMBBIE Npenaparsbl (Ma3skd - Kalljad >KUJIKOCTH, HalpuMep KpOBH) U
BUTAJIbHBIE TpenapaTbl (KOTOPbIE HCHOJB3YIOTCA NS M3Y4YEHUS MAJOKJIETOYHBIX OOBEKTOB
(mpocTedmmx, KOJOHHHA BOJOpOCIEH), aisi HaOMoAeHHs JBWXKEHUSA (Ty(denbku, ameOsl).
[TpuroroBneHre MHKponpenapata BblpaOaThIBa€T Y Y4allerocs HaBBIKK CAMOCTOSITEIbHON
paboThl, aKTUBU3UPYET MX IIO3HABATEIbHYIO [JEATEIbHOCTh W 3HAKOMHUT C TEXHUKOH U
METOAMKON Hay4yHOro uccieqoBaHus. B mudpoByro nabopaTopuio BKIIOYEH Takke M HaOop
MUKpOIIPENapaTroB, KOTOPbIM  CONEPKUT  TOCTOSIHHBIE — Ipenaparbl, JOJIr0€  BpeMs
COXpaHSIOUIMECS B IPUTOJHOM JUI1 MUKPOCKOIIMPOBAHUS BHJIE.

CnexyeT OTMETUTH, 4YTO HapsAAy C MHCIIOJb30BAHHEM T[EPEUYUCICHHOTO BBIIIE Y4eOHOTO
000pyI0BaHUS BAXHYIO POJIb B M3yYE€HUU OUOJIOTHU HTPAIOT MPHUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIY4aeB TOJBKO OHH MOTYT 00€CTeUuTh HAHOOJNBIITYI0 KOHKPETHOCTh U TIOJTHOTY
3HAHUHN YYaIIUXCS, TIOMOTAOT (OPMHUPOBAHHUIO Y HUX MPABUIIBHBIX OMONOTHYEeCKUX 3HaHHM. K
TaKUM JKHBBIM OOBEKTAM OTHOCAT pACTEHHUs, >KUBOTHBIE JKHUBOTO YIOJKa, aKBapHyMa,
teppapuyma. Dh(PEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOJAHBIMU OOBEKTAMH SIBISIOTCS
OKCKYpCHUHM B OMOJOTHMYECKME M KpaeBeIdecKue My3ed, OOTaHMYeCKHE Cajbl, 300MapKH U
OKPY>KaIOIIHE KOy €CTECTBEHHBIE U MCKYCCTBEHHBIE IPUPOJIHBIE COOOIIECTBA.

Tpa)II/IHI/IOHHI)IG OMOIOTMYECKHE MYJIIKU 1 MOACIIM B HACTOAIICC BpPEMA YCIICIIHO 3aMCHAIOTCA
u(pOBBIMU 00pa30BATENBFHBIMU pECYpCaMu: BHACO(parMeHTaMu, aHUMaluel, BUPTYaIbHBIMU
nabopatopusimu. [{udpoBsie 06pazoBaTeNbHBIE pECYPCHl HE MOTYT CTAaTh MOJHOIIEHHOW 3aMEHOM
peabHBIX MPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOKHOCTH TO3HAKOMUTHCSA C 0oJiee HIUPOKUM
KPYroM OOBEKTOB, CO3JAIOT MPENMOCHUTKA 1 MHTEHCU(pHUKAIMKA 00pa30BaTeIbHOTO MpoIecca U
o0ecreunBarOT He3aMeNJIUTENbHYI0 OOpaTHYI0 CBS3b, KOMIIBIOTEPHYIO BU3YAIHU3AIHIO
uH(OpMAIINY, AaBTOMATH3AIlMIO YIPABJIICHUS YYCOHOH JIEATENBHOCTBIO M KOHTPOJIb €€
pe3yIbTaTOB.

OcHarieHue JUIsl U3y4eHUS XUMUU MPEACTAaBICHO B BHUJE JEMOHCTPAIIMOHHOTO 000pyIOBaHUS,
KOMIUIEKTa XUMHUYECKUX PEAKTUBOB C HEOOXOIMMBIM O0OpPYJIOBaHHWEM W3 OOIIEro KOMILICKTa
MOCy/bl U 000PYIOBaHUS ISl YIEHUYECKUX OIMBITOB U KOMILJIEKTa Kosutekiuii. Kpome Toro, nmpu
W3YYCHUH XUMHHU HCIIOJIb3yeTCs 0Omas JUisi EeCTeCTBEHHO-HAYYHOTO IMKJIA IH(poBas
naboparopus, a Takxke nudposas nadbopaTopus Mo XUMHUH (KaK JTOTOTHUTEIbHBIA AIEMEHT AJIs
YTIyOJIGHHOTO U3yUYEHUS XUMHUH).



JIeMOHCTpalMOHHBIN AKCIEPUMEHT SBISETCS BaXKHOM 4acThl0 OOyUEHUS XMMHUHU. 3/1€Ch BaXKHO
MOMHHUTB, YTO MPHU €T0 MPOBEACHUU 005A3aTEIILHO JTOJDKHBI OBITH COOIOIEHBI BCe HEOOXOUMbIC
JTaIbI:

IIOCTaBKa IIeJIU KCIICPUMEHTA,

OIKCaHue HEOOXOAUMOTO ISl €T0 BHIMIOJIHEHUS! 000PYAOBaHMS U PEAKTHUBOB,

IUTAHUPOBAHKE MOPSIKA TPOBEICHUS,

OIMUCaHUEC UCXOOHBIX BCUICCTB,

MPOTHO3MPOBAHUE OXKHJIAEMBIX B PEAaKIMOHHOW CMECH HW3MEHEHHH U pe3yJbTaToB
IKCIIEPUMEHTA,

ONKMCAHUE U3MEHEHUH, IPOU3OIIEAIINX C BEIICCTBAMH,

(GbopMyIMPOBKA BBIBOJOB U3 3KCIICPUMEHTA,

CO3/IaHHE PUCYHKA DKCIIEPUMEHTAILHOW YCTAHOBKH U COCTABJICHUE YPABHCHHS PEaKITUH.

B mpouecce mpoBeneHUs AEMOHCTpALUW, ydyalluecs OCBAaWBAIOT 3Talbl MPOBEICHHUS OIbITA,
no3ToMy HambOosiee >((PEKTUBHBIM SBISIETCS HE MPOCTOE ONMKMCAHUE OIbITa YYUTEIEeM, a
HCIIONIb30BaHUE IBpPUCTHUYECKO Oecenbl. [lpu peanuzanmum Takoro cueHapus Jake HE OYCHb
CJIOKHBIM OIBIT 3aHUMAET JIOBOJIbHO MHOTO BpPEMEHH, HO CJICIOBAHHE €MY I03BOJISIET
o0ecreynTh MOHUMaHHE OOYYAIOIIMMUCA MPUEMOB HAyYHOTO MO3HAHHUS M MCIIOJIB30BAHHE UX
YK€ B CAMOCTOSATEIbHOM JEATENIbHOCTH B IIPOLECCE YYEHHUECKOro HKcrepumeHnta. Ha
HAYaJIbHOM 3Talle U3y4eHus Xumuu (B 8 - 9 kiaccax) MMEHHO TaKOM MOJXO0/ MO3BOJISET JOCTHYD
MaKCUMaTbHOU 3(h(PEKTHBHOCTH OT MPOBENCHUS Ta00PaTOPHBIX U MPAKTHIESCKUX PabOT, a TakKe
c(hOpMHUPOBATh Y YUAIIUXCSI OTBETCTBEHHOE OTHOIICHHUE K SKCIIEPUMEHTY.

[Ipy oueHWBaHUU YYECHUYECKHX MPAKTUYECKHX PabOT IenecooO0pa3sHO YUUTHIBATh MOIXOIbI,
WCIIOJIB3YIONIME B OSK3aMEHAIIMOHHBIX Marepuanax. Tak, B HACTOsIIEe BpeMs IIpeaiaracTcs
SKCIIEPUMEHTANIHOE  3aJaHue, MpelycMaTpuBaroliee BbHIOOP JBYX BEUIECTB U3 MATH
MPEVIOKEHHBIX W TPOBEACHHE C HUMH pPEaKIMid, OTPAKAIOIIMX XUMHUYECKHE CBOMCTBA
YKa3aHHOTO B YCJIOBHUHM 3aJaHus BemiecTBa. OlLICHUBaHUE UIET HA OCHOBAHUU OTYETAa YUEHHKA O
npojieIaHHOM padoTe (YypaBHEHHS PEaKIUid, BBIBOJBI O HAOIIOICHUAX) U HA OCHOBAHUU MPSMOTO
HaOOIeHUs 3a ACMCTBUSAMH YUYEHHUKA IO MPOBEACHUIO OMBITOB. [Ipy 3TOM BBIIEISIFOTCS JTaIlbI
0TOOpa BEIIECTB M CMENIMBAHMUS BEIIECTB B COOTBETCTBHH C MMYHKTAMH HHCTPYKIIMH K padoTe.

Baxxuenmmm HaIlpaBJICHUEM KaK JACMOHCTPAOMOHHOI'0, TaK M YYCHHYCCKOI'O OJSKCIICPHMMCHTA
JOJKHO CTaTh HUCHONB30BaHUE LU(POBOM 1abopaTopuu, KOTOpas MO3BOJIIET OPraHW30BaTh
XUMHAYECKUN OKCIICPUMCHT Ha HNPUHIOUIIHKAIBHO HOBOM YPOBHEC, nepeﬁTH OT Ka4yeCTBEHHOU
OIICHKHU HAOIF0/IaeMBIX SBIIEHUH K CUCTEMHOMY aHallM3y KOJUYECTBEHHBIX XapakTepucTuk. [Ipu
pabote ¢ matunkamu nU@PpPoBOM TabopaTopuu 00€CIEUYMBAETCS AaBTOMATHU3UPOBAHHBIN COOp H
00paboTKa JaHHBIX, X0 IKCIIEPUMEHTa MOKET OTOOpaXKaThCs B BUAE TPaQUKOB WU MOKA3aHUN
puOOpOB, a Pe3yIbTaThl IKCIIEPUMEHTOB MOTYT COXPAHSTHCS JUTHTENbHOEe BpeMs. HamOomee
AKTyaJIbHBIM JJII XUMHUU SIBIISIETCS MEPEXO0J K KOJMYECTBEHHBIM XapaKTEPHUCTUKAM, KOTOPBIN
MOXHO HPOWJUIIOCTPUPOBATH CICAYIOIIMMU TMPUMEPAMH: H3YYCHUE CTPOCHHUA IIJIAMCHHU,
omnpenenenue pH B pasHBIX cpenax, OMpeNeNeHHe CKOPOCTH PEaKIU, W3YYCHHE BIUSHUS
KOHLIEHTpallMU U TEMIIEpAaTyphl Ha CKOPOCTh PEAKIIUM.

[Mudposast naboparopuss MO3BOJISIET pPEaTU30BaTh MEXKIPEIMETHbIE CBS3M C JAPYTUMHU
IIpeIMETaMH €CTECTBEHHO-HAYYHOI'O IMKJIA, IIOCKOJbKY JAeT BO3MOYKHOCTb BBIIIOJIHATH
MHTETPUPOBAaHHBIE YUEOHBIE NCCIIEIOBAHUS 110 €CTECTBEHHBIM HayKaM, MPUMEHSTh U OCBaUBaTh
3JIEMEHTBI CTATUCTUKU M HH(OPMAIIMOHHBIE TEXHOJIOTHH.
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