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Pexomenaauuu mo ncnoJib3oBannio CTAaHJAPTHOTO0 KOMILIEKTA
odopynosanus Ilentpa «Touka pocra» NpH peaju3aliH NPoOrpamMm
€CTECTBEHHO-HAYYHOH M TEXHOJOIHYeCKOi HANpaBIeHHOCTel

IlepeueHp cTaHOApPTHOrO KOMIITEKTa 00OpyNOBaHUs Ui OCHAINEHHS
Lentpos «Touxa pocra» chopmuposan ¢ Y4€TOM psi/ia IPUHITUIIOB, B TOM YHCJIE:

IlpuHIMII IpeeMCTBEHHOCTH cHCTeM obopyznoBanus. O6opynoBaHHe s
TIPOBENICHUS YHCHUIECKUX NMPAKTHIECKUX PaboT ABISETCS OGIIAM U YPOBHEe
OCHOBHOTO OOLIEro W CpenHero obmero oGpasoBamus. B crcTeMe HaIJISI THBIX
CPeNCTB OOy4YeHHs M [EMOHCTPAIJHOHHOIO 000pyIOBaHHS HMEIOTCS 6Aa30BBIE
3JIEMEHTHI, OOLIMEe U OCHOBHOTO OOILIEro U CpenHero oodmero ob6pa3oBaHUS.
Ludposas nmaboparopus u oGopynoBaHHe OGIIEro HA3ZHAYECHS IIO3BOJISIFOT
obecreumBaTh JesATeNbHOCTh OOYYAIOMKXCS KAK B OCHOBHOM, TaK U B cTapliei
[IIKOJIe, a B COBOKYITHOCTHU C UK(POBBIMH JIa0OPATOPUIMHE 110 DU3UKE, GUOTOTHH 1
XUMUH — TIPAKTHYECKYIO NEATENBHOCTh B PAMKAX M3yYEHHS €CTECTBEHHOHAYYHBIX
npeameTos B 10-11 knaccax Ha yriryGneHHOM ypoBHe.

IIpyHIUI coYeTaHus KIaCCHYECKHX U COBPEMEHHBIX CPEJICTB U3MEPEHHH U
CTIIOCOOOB SKCIIEPUMEHTAIBLHOTO HCCIIEN0BAHHMS SBICHH. B cocTan o0opynoBaHus
BXOMAT — KIIACCHYECKHE  CPeNCTBA  U3MEpEHUs:  (HalpHMep: TUHAMOMETPHI,
CIpCJIOMHBIC aMIIEPMETP M BOJBTMETP) H IHU(POBBIE NPHOOPEI (Hanpumep:
IU(POBbIE BECH, CeKyHAOMep) M AaTdnkd. COBIIOICHHE 5TOro [IPUHITUTIA UMEET
0c000€ 3HaYEeHHe ISl YPOBHS OCHOBHOTO OBIIEro 00pa3oBaHus, OCKOIEKY 37eCh
IIPOUCXOIUT 3HAKOMCTBO CO CHOCOG&MI/I H3MEPCHHA (1)1/13I/I‘ICCKI/IX BCJIMYHMH,
(opmMHUpyeTCcs MOHWMaHWe NPUHIUIOB AEHCTBUS AHATOTOBBIX U3MEPUTETBHBIX
NpHOOPOB 1 0OecIednBaeTes Mepexo; K UCIOIb30BAHUIO HHCTPYMEHTOB IH(DPOBOK
1a00paTOpHH.

IlpuHimn  mpropuTeTa  y4eHHYECKOro OKCIIEPHMEHTa JUISl peau3alliu
CHUCTEMHO-ACATEIPHOCTHOTO MMoaXoAa. Peanusanms cHCTeMHO-IesTeIbHOCTHOIO
TI0AIXOa B OOYYEeHHWH €CTECTBCHHOHAYYHBIM IIPEIMETaM Oaszupyercss B IEpBYIO
O49€pelb Ha BOBJIEYECHWH OOYYAIOIIMXCS B MHPAKTHYECKYIO NESTENBHOCTH IO
IPOBENECHUIO HAOMIOIEHMH 1 ombITOB. [T03TOMY 3HAYHTENBHAS 9ACTh HaOJI0IeHIiA
M OIbITOB, KOTOpBIE B TPaIWIUOHHOM METOOWKE MpeNIaraiuch Kak
ACMOHCTPAIlMOHHBIC, IIEPEHECEHBl B paspsj ydeHHdeckux pabor. Cremyer
OTMETHTDb, 9TO B HACTOAIIEC BpeMs HU3ydeHHEe (H3MKH, XUMHH W OHOJIOIUM B
OCHOBHOH IIKOJe M Ha 0a30BOM ypOBHE CTapIIeHl IIKOJbI OpUEHTHpYyeTCs Ha
OCBOCHHE E€CTECTBEHHOHAYYHOH TIDAMOTHOCTH, KOTOPOE HIET uYepe3 pa3BUTHE
CIIOCOOHOCTEH yJaIuXCsl aHATH3UPOBATE PasHOOOPasHyIO0 €CTeCTBEHHOHAYYHYIO
MH(OPMAIIMIO ¥ HCIIOIb30BATh TIONyUCHHbBIE 3HAHUS IS OOBSCHEHHS SBICHUH U
IIPOMECCOB OKPYIKAtOUIEro MUpa; MIOHUMATh OCOOEHHOCTH HCIIOIb30BAHHUS METOOB
CCTECTBOZHAHMS /IJIA IIOTyYEHHsI HAYUHBIX JaHHbBIX; IPOSABIATH CAMOCTOSITENLHOCTD
CY’KICHUU ¥ IOHUMATb POJIb HAYKH U TEXHOJIOTUIECKIX



MHHOBAllMU B Pa3BUTUM OGINECTBA; OCO3HABATH BAKHOCTD HAy4YHBIX MCCJIENOBAHUN
M WX CBA3b C HAIMM MAaTe€PUAlbHBIM OKDPY)KCHHEM M COCTOSHHEM OKpY KaroIen
cpensl. OpueHTanmsa Ha CCTECTBCHHOHAYYHYIO IPAMOTHOCTD TIPEAONAraeT akI[eHT
Ha METOJI0JIOTHIO HAYKU ¥ HAIIPSAMYIO CBSI3aHO KaK C OOIIMM YHCIOM YYEHUYECKUX
OTBITOB B KypCax €CTECTBEHHBIX HAyK, TaK M HANPABIEHHOCTHIO HX Ha
(hopMHpOBaHHE CaMOCTOSTENBHOCTH NeHCTBHI IOpU NPOBEICHUH HaOJIONEHHIH,
WU3MEPEHUH U UCCIIEOBAHUIA.

Wcnonb3oBaHne CpencTB HAMIAMHOCTH 1 y4eOHOro o06opymoBaHHs B
Y4eOHOM TIIpollecce HANPABIEHO HA  BBIIONHEHHS CIEIYIOINX  (GYHKIHUI:
obecmeunBaroT Gonee MONHYIO U TOYHYIO MH(OPMALHIO 00 M3ydaeMOM SBICHHH
WIH OOBEKTE H TEM CaMBIM CIIOCOOCTBYIOT TOBEILIEHHUIO KAYeCTBA o0ydeHus;
TOMOTI0T B MakCHMAIIbHO Mepe PasBUTh MO3HABATENbHbIE HHTEPECH YUaIIXCs;
TIOBBIMIAIOT yPOBEHb HATNSANHOCTH H JIOCTYIHOCTH OOYYCHHUS: YBEJINYUBAIOT
00BEM  CaMOCTOSTENBHOH  paGOTEHI yJalluxcss Ha YpOKE U  BHEYPOYHOMH
ACATCIIBHOCTH; CO3MAIOT YCIOBHUS Ui OpraHU3AlHN IPaKTHKO-OPHUEHTHPOBAHHOM
MPOEKTHOR M HCCIEN0BATEIbCKON NeSTeIbHOCTH, AT BO3MOKHOCTE JIOCTyTIHEE
M TIyOXKe pacKphITh cofepiKaHue y4eOHOro MaTepuana, CrOCOGCTBYIOT
(hOPMHPOBAHKIO y YUAIMXCS [IO0KHUTETHHEIX MOTHBOR o0yueHwus.

Baxneiimelt uacTeio ocHameHHs Ilentpa «Touka pocray sBIsercs
IuQppoBas 1abopaTopus, IepedeHb NaTIHKOB KOTOPOH II03BOJISIET HMCIIOJIB30BATh
STy 71aDOpaTOPHIO NPH M3yYeHHH (UMK, XUMHH U OHOIOLHH. BBenenne B
IIKOJIbHBIH OKCIEPUMEHT LU(MPOBBIX NATYAKOB IS PETHCTpAlMU  Pa3InIHBIX
BEIMIUH M BOSMOXHOCTH HCIIONIb30BaTh KOMIIBIOTED (cMapTdOH wim IUIAHIIIET)
AL paCYETOB M OOPMIICHHS PE3YIIBTATOB OIBITOB, TO3BOJLSIET IIEPEUTH HA HOBBIN
KaIeCTBEHHBIH YPOBEHb MPOBENECHIS H3MEPEHHT, YIIPOCTHR IIPOIIECC U3MEPEHHHN U
TIOBBICUB WX TOYHOCTb. IlosBneHnme uUQGPOBBIX TexXHOIOrUH B 1ab0paTOPHEIX
paboTax TMOBBIAET WX AaKTyalbHOCTh M IIPUBIIEKATEIBHOCTh B CO3HAHUH
COBPEMEHHOTO INKOJBHUKA, YCHIMBAET HATIANHOCTh KaK B XOIE OIBITOB, TaK
A 00paboTKe Pe3yJabTATOB C HCIIOJIB30BAHHUEM OPOrPpaMMHBIX cpeacTB. J{iis
OKCTIICPUMEHTOB 110 OHOJOTUM W XHUMHH 3TO SBISETCS 3HAYHMBIM IIEPEXOJIOM OT
Ka4eCTBEHHBIX HAOJFOICHUM U OMBITOB K KOJIMYECTBEHHBIM OKCIIEPUMEHTAM.

Hcnons3osanue mudposoii maboparopun CYLIECTBEHHO U3MEHAET IIOIXO/IbI
K IIPOBEZICHUIO U JEMOHCTPAIIHOHHBIX, U YY€HHYECKHX OIBITOB:

UcronpzoBanme uupoOBBHIX [OaTYNKOB B KayecTBe U3MEPHUTENbHBIX
MHCTPYMEHTOB ~ M3MCHJET TOIXOABl K TIPOBEJCHHIO MpPSMBIX H3MEpEHHir
(Gu3HMYecKHUX BETHYHH.

Tpamuimonno B kavecTBe  CpeicTB U3MEPEHHS  HCIIOJIb30BAIIUCH
NPOCTEUIIINE HMHCTPYMEHTH (pBIYa)XHBIE BECHl W Pa3sHOBECHI, MEH3YpKa,
AUHAMOMETD, TEPMOMETP) ¥ CTPEJIOYHBIE TPHOOPH (amMIepMeTp U BOJIBLTMETD).

Hcronb3oBanne mudpoBEIX [aTYNKOB MO3BOISLET HA COBEPIIEHHO APYTroOM
Ka4CCTBEHHOM ypOBHE IPOU3BOAWTH M3MEPEHHS BPEMEHH, PACCTOSHUS, HUMETb
BOSMOXHOCTE  perCTPUPOBaTh M HAOMONATh H3MEHEHHWE BO BPEMEHH TAKHX
BEJIMYMH KaK TEMIIEPATypa, SJIEKTPUIECKOe HAPsHKEHUE, CHIIAa TOKA U T. I1.

OTH BO3MOKHOCTH MO3BOJISIOT, HATIPHMED, HA YPOKaX (HU3UKU C BBICOKOU
TOTHOCTBIO H3MEPUTE MITHOBEHHYIO CKOPOCTb Tella, IBHKYIIErocs HepaBHOMEPHO,
HAOJIIOATh B TMHAMEKE TIPOIECC 3NIEKTPOMArHHTHORN HHIYKIIAH, BO3SHUKHOBEHHE



M M3MCHCHHC WMHIYKIIMOHHOTO TOKA, HMCCIEIOBATh H3MEHEHHE TEMIIEPATYPEI C
TCUCHMEM BPEMEHH B IIPOLIECCE YCTAHOBIIEHHS TEIIOBOIO PaBHOBECHS H T.II.

Ha ypoxax Guonoruu mossnsercs BO3MOXXHOCTb IOJIyYUTh KOJIUYECTBEHHbIC
AQHHBIC IIDU TPOBEJEHUH OIBITOB, HallpUMep: MpH OIpeleNeHHH (HaKTOpOB,
BIUAIOIMX Ha CKOPOCTh mporecca GoTocHHTesa, DA M3yYCHUM [IBIXaHUS KOpHEH
1 JTMCTBEB, IIPU MCCIIEIOBAHUH yCIIOBHI IPOPACTAHMS CEMSH H T. 1.

Ha ypoxax xumuu Ha KonmdecTBeHHEIN] YPOBEHb MEPEXOAT MPaKTHUSCKHUE
PaboTsI 1o M3y4eHuro mponecca SJIEKTPOJIN3a, MCCIICIOBAHIE 9K30TEPMUYECKHX H
SHAOTEPMHIECKUX PEaKLMH, TemIoBoro sdhexra rOpeHust TommmBa U T. n. C
HCIOJIP30BAHHEM TPA/IMIIHOHHBIX «aHAJIOTOBBIX» CPEICTB IONO0GHIE U3MEpECHHSI
BBIIIOJHHTE HEBO3MOXHO. OnHAKO, IpU Iepexone Ha LH(PPOBYIO J1aGOPATOPHIO B
TEMaTHYEeCKOM IUIAHMPOBAHUHM HEOOXOIUMO IIPEAYCMOTPETh JIOIOIHUTELHOE
BpeMsl JUI 00y4eHHs paboTe ¢ JaTYHKAMH, BKIIOYAs cOOpPKy 3KCIEpHMEHTATBHOMN
YCTaHOBKH C NaTYMKAMH, CHATHE IIOKa3aHuil ¢ SKpaHa KOMIIBIOTEDA, OTIpeieIeHHe
NOTPEIIHOCTEN U3MEPEHHIA.

Hist pabotel ¢ 1udpoBeIME  maTumKamMu UCTIOJIB3YETCSl  CIIENUANbHOE
NporpaMMHOe o0ecIeueHune, YCTaHOBIEHHOE Ha KOMIIBIOTEp. [l KOMMYHHKAITHH
LUA(POBBIX [TaTYMKOB, 3alUCH K XpaHeHUs. WH()OPMAlWH, MONYyIeHHOW ¢ UX
IOMOIIBIO, LE(poBas n1abopaTopus HCIIONB3YETCSA B KOMILIEKTE C HOYTOYKOM C
HEOOXOIMMBIM YCTaHOBJIEHHBIM IIPOTPaMMHBIM 00€CIIEUeHHUEM.

Hcnons3oBanne  koMmproTepHOi GOPMBI  PerHCTpalMu  ITOyYeHHBIX
3HAYEHMH ¥ TIOCTPOCHHUS TIpPaQUKOB H3MEHSET IOAX0AbI K O(OpMIIEHHIO
n1abOPaTOPHBIX ¥ IPAKTHYECKHX paboT obyuaromumucs.

JlaHHbIle, mONydYeHHBle TPH mOMOMIH IAQPOBBIX TaTYMKOB, BHOCATCS B
DIIEKTPOHHbBIE TAONMLBI, HYTO IIO3BONSET CTPOUTH rpaQUKH  3aBHCHMOCTEH
HCCICNYEMbIX BEIMYMH Ha 9KpaHE KOMITbIoTepa. Ha OCHOBAHMY 5THX rpadukoB
ACIIATh BBIBOIBI O XapaKTepe 3aBUCHUMOCTH BEJIUYHH OT BPEMEHHM HIIU JPyruX
napametpoB. Ha yrmy6Gnennom yposae 11esecoodpasHo  00y4arh IPOBOIHUTE
AMIPOKCHMAIHIO BEIOPAHHBIX TOYEK MTOTOBOMH IpadUIecKoil 3aBHCHMOCTEO.

OTH HOBBIE BO3MOXHOCTH TIO3BOJISEOT aBTOMAaTH3UPOBaTh PYTHUHHBIE
IPOLENYPEl  3allONHEHMsT TabJNWL, BBIIOJHEHHE OJHOTHITHBIX pacueTos,
HOoCTpoeHus: rpadukoB. Ilupposas doToxamepa mo3BOISIET cdoTorpaduposaTh
COOpaHHYI0 SKCIIEpUMEHTAIBHYIO YCTQHOBKY M INPHKpenuTh (ororpaduo B
ANEKTPOHHBIA 0T4eT. Takum 06pasoM, ocymiecTriseTcs nepexon K opopMIIeHUIO
SJCKTPOHHOrO  OTYETa O TPOJENAHHOM 3KCIEpPHMEHTe, IIPOEKTHOW WK
HCCIIeTOBATENBECKOM paboTe.

BosmoxxHOCTE  Mcmonp3oBaHus BU/ICOHAONIONEHNS. 32  HPOLECCOM
BRIIOIHEHHS  IIPAKTHYECKHX paboT oOydaloluMUC H3MEHSeT TOIXONBI K
OIICHHBAHUIO PaboT.

ONEKTPOHHEIA OTY4ET O mpoxenaHHOlM IIPaKTUYECKOH paboTe MOXKeT
COLPOBOXKIATECS NPUKPEIIEHHON (oTorpaduel, KOTOpas MO3BOJAET ONEHUBATE
NpaBUIBHOCTE  COOPaHHON  9KCHEPHMEHTAIBHOM YCTaHOBKH, Oojiee IIOJHO
OIPENCIATE  NONHOTY W  IPaBWIBHOCTH  IIPOAENAHHOTO HCCIIeTOBaHUS,
aHaJIM3MPOBATh [OCTOBEPHOCTH TPEJICTABIEHHBIX SKCIEPUMEHTATBHBIX NAHHbIX.
IIpy OZHOBPEMEHHOM BBINONHEHHH PasHBIME IPyIIIaMi OOYyYalOLIUXCsl pa3HBIX



MCCJIENIOBATCIbCKMX PabOT IeTeco00pasHO HCIIOIb30BATE BHJIEO3aIIUCh BCETO
Xona paboT. B stom ciyuae oneHmBaThCs MOIYT HE€ TOJBKO TpEeIMETHEIE
PE3YJIbTaThl, CBSI3aHHBIE C IPOBEIECHUEM KOHKPETHOT'O JKCHePUMEHTA, HO WU
KOMMYHUKAaTHBHBIE W  DPETYNATUBHBIE ICHCTBUS: IUIAHUPOBaHUE  paboTEI,
OTCICXHBaHUE Xona paboThl, KOppeKIMs ITaHa paboOTBl, KOMMYHUKAIUS B
COBMECTHOH JICSTENbHOCTH, HANMUMe (KK OTCYTCTBHE) KOH(MJIMKTOB U CIIOCOOBI
UX pEIIeHMUS.

Wcnone3oBanue mudposbix n1ab0paTopHil CyIIecTBEHHO pacUIMpsieT CrieKTp
BOSMOXHBIX OIBITOB U HCCEOBAHUN, OCOGEHHO 3TO KacaeTcs U3YYCHHS
OHOIOTHH B XUMHUH.

Pacumpenne cmekTpa Bo3MOXHOCTEH MOMKHO IIPOUJIIFOCTPUPOBATL HA
TIPUMEPE  M3YHCHUS OIEKTPOMATHUTHONW WHAYKIMH B Kypce ¢usuku. Ilpu
HCTIOIE30BAHUHU CTPEIOYHOTO aMIIepMeTpa TPaIHIHOHHO HaOJII0JAf0T JIHIIEL (BaKT
BOSHUKHOBEHMSI MHIYKLUHOHHOTO TOKa B MPOBOAHHKE M W3MEHEHHe ero
HATpPABIICHUS DY U3MCHEHUH CKOPOCTH BHECEHHMS MATHUTA WM ero IIOJSIPHOCTH.
Hcnons3oBanue mudpoBoro natdmka mossomser TOIyYUTE ocumorpammy DJIC
HHIYKIMH, BOSHUKAIOMICH B KaTyIUKe, NP MPOJETe 4epe3 Hee MarHura. JTo
TMOSBOJIET CpaBHUBATL 3HAYEHHS MAaKCUMANbHBIX DJIC P TpojeTe Yepes
KaTylKy MarHura C pasHBIMH CKOPOCTSIMH H ¢ Pa3sHOM MOJISIPHOCTEIO,
aHaJIU3UPOBATH BU/ IIOJTyYE€HHOM 3aBUCUMOCTH, KOHCTPYUPOBATh
SKCIEPUMEHTANIBHBIE 3a/1a4H 110 U3yYEHHUIO 3IeKTPOMATHUTHOM UHITYKIHH.

Hudposas naGopatopus mospomser OpPTaHHM30BaTh MPOEKTHYIO U y4eOHO-
HCCIICIOBATENIbCKYIO NEATENBHOCTD IIKOJIBHUKOB KAk B PaMKax ypoKOB, TaK U BO
BHEYPOYHOH JesTeNbHOCTH. Hamuune Pa3sHOOOPa3sHBIX HU(POBEIX JATIHKOB NAET
BOSMOXXHOCTB IIPOBOIMTH CaMble pPasHOOOpa3HbIE UCCIIEIOBaHMs, ONHpasCh Ha
MHTEpeChl oOyuaromumxca. B kauecTBe IIPEMEPa MOXKHO NPUBECTH HCCJEIOBAHMUS
OKOJIOTMYECKON HAIpaBIEHHOCTH [0 BbISBICHUIO (GakToOpoB  3arps3HeHUs
OKPYKaIOIeH CPeMIbl, H3YUEHHIO SKOIOTHYECKOTO COCTOSHIS MIOMEILEHUH IIIKOJIBI,
HOYBLI, BO3[[yXa B HACENIEHHOM IyHKTe U T.n. MccliemoBaTensckme paboter ¢
HCIOIE30BaHUEM IIH(POBBIX TAaTYHUKOB IETeCO00PasHO npeanarars yqamummes 10-
11 xmaccoB B pamxax o06s3aTelbHOMN AT HUX TPOEKTHOM JesATelbHOCTH.
BEInoNHeHNe TakuX TIPOEKTOB SBISETCS OCHOBaHHEM [JIl OIEHKH HE TOJILKO
YPOBHS COPMHUPOBAHHOCTH IIPEAMETHBIX PEe3ynbTaTOB, HO WMTOIOBOM OIIEHKH
AIOCTIOKEHHS  METAalpPeIMETHBIX Pe3yNbTATOB OGYUYeHHS: KOMMYHUKATHBHBIX
(KOTOpBIE OIIEHMBAIOTCS KaK B TIporecce MpoBeaeHUs! paboThl, Tak U B HpOIEcce
3alMTBI IIPOEKTAa UM UCCIIENOBAHMUS) U PETyISTHBHbIX (KOTOpBIE OLIEHUBAIOTCS B
IIPOIIECCE BBIMOIHEHHUS [IPOEKTA).

OcHawmenue st w3ydenus ¢usuku IPENCTABICHO B BUIE 00OpYOBAHUS
AL NIEMOHCTPAIIMOHHEIX OIBITOB M 000pYNOBaHUS UL 1abopaTopHBIX paboT u
YUCHUYCCKUX OIBITOB, BKIIOYas OOLIYIO Iyis €CTECTBEHHOHAYYHOI'0 IIMKJIa
LU(MPOBYIO J1a0OPATOPHIO, a TaKKe u(poByio n1aboparopuo mo dusmke (xak
JOTIONHUTEIIBHBIH SJIEMEHT IS YIITyOIeHHOTO U3y YeHH s bu3uKn).

JeMoHcTpanronHoe obopyoBaHue obecrnieunBaet BO3MOXXHOCTH
HaOJIONIEHNs GONBLIMHCTBA M3y4YaeMBIX ABJICHUH, IIPOLIECCOB M 3aKOHOB. DTO
BOSMOXHO IIPH OITHMAILHOM COYETaHWH aHAJIOrOBBIX U IU(pPOBBIX CPEICTB



HaOJIIOIeHUs, aHaIn3a M3MEPUTENbHOM uHPopMmaryu. Tak, HalpuMep, IJs Kypca
(DM3MKM OCHOBHOM WIKOMEI ecTs BO3MOXXHOCTE JTEMOHCTPAIMM KJIACCHYECKUX
ACMOHCTPAllHOHHBIX  9KCIEPUMEHTOB: TafeHue Tel B TpyOoke HeroToHAa,
AICMOHCTpANUs JNCHCTBHSA aTMOC(EPHOTO AaBneHus, 3akoHa Ilackams, mamenenus
00beMa Tell PU HArpeBaHHH (OXJTaXkHeHUH), IPUTSHKEHHS MosieKys1 u T.1. Ha6op
10 SJICKTPOCTATHKE NaeT BO3MOXKHOCTH AEMOHCTPALIHH JNIEKTPHU3ALMHU Tell, 3aKOHa
COXpaHCHHUS 3apsi/a, TMHUN HAIIPSKEHHOCTH QJIEKTPUYECKOTO TOJIS U T.Jl. B MOYKET
HMCIIONB30BATLCS KaK 8 KIacce NMpH M3yYeHHH QJIEKTPOMArHUTHBIX SBIEHUH, TaK U
B 10 xmacce mpu u3yderun 3JIEKTPOCTATUKH.

Ilpy mpoBeneHUM AeMOHCTPAIHOHHBIX OMBITOR JOJDKHBL  COOIIOIAThCS
TPeOOBaHUA K HX HATJIATHOCTH (FicHas W TOHATHAS [OCTaHOBKA OIbITa),
BUIMMOCTH Il BCEX y4YallMXCA Kiacca (PH HATHYHH  MeJKWX JeTane
HCHOJIB3YCTCS MX yBEIHYCHHOE H300paXeHHe Ipu IIOMOIIM  BeO-KaMepsl),
SMOLMOHAIBHOCTH H, 110 BO3MOXXHOCTH, 3aHMMATEbHOCTH (IeMOHCTpaLMOHHBbIH
OTIBIT IOJDKEH BBI3BIBATH MHTEPEC YYAIIUXCS, CO3IaBaTh MOTHBAIIUIO K U3yYEHUIO
peNMeTa) M yOe[UTENbHOCTH (IIOKA3HIBATH TOT 5bdexT, Ha meMoHCTparHIO
KOTOPOTO OH OBLT HallpaBIleH).

Onnako peanusanus nesTeNIBHOCTHOLO noaxona B oOydeHWH (u3HKe
TICPEHOCUT aKLEHT C JIEMOHCTPAMOHHOTO SKCIEpPUMEHTa Ha YYEHUYECKHUH.
Hanpumep, no wmexammke wuccrenopanme KAHEMATUYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB IMHAMUKM, KOJIEOAaTeNbHBIX NBIKEHUH IIepPEHECEHO B YYEHUYECKHIA
OKCIIEPUMEHT C COOTBETCTBYIOIIMM HAGOPOM 06OpPYIOBAHHS. IIpy wu3yuenun
STIEKTPOAMHAMUKH  J1aDOPaTOpHOE OGOPYIOBaHME IIO3BOISET HCCIIEIOBATh He
TOJIEKO 3aKOHBI IIOCTOSHHOI'O TOK4, HO C MCIIOIb30BAHHEM KOMIIBIOTEPHOTO
OCLIIIOTpada MO3BONAET NPOHAGMIONAT W HCCIENOBaTh DIIEKTPUYECKHUE I[EITH
NIEPEMEHHOr0 TOKa, OJIOK [MOIOB TO3BONSET MCCIIENOBATE BOJIbTAMIIEPHEIE
XapaKTePUCTUKN nuoaa. Ilpu m3ydeHwm omruku nabopatopHoe 06OpymTOBaHHUE
TIO3BOJIICT M3YYUTH 3aKOHBl T'€OMETPHYECKON ONTHKH (penomnieHne cBeTa B
HOTYyIHUIHHIPE ¥ NOIyYeHHE U300paKeH s B TUH3aX) U IPOHAOITIO AT OCHOBHEIE
ABJICHUS. BOJIHOBOM ONTHKH (MHTepdepeHIus u NOJIIPU3ALUs), HMCCIENOBATH
IUQPaKIMIo cBeTa (IupPaKIHOHHAS perierka).

B coorBerctBUM ¢ mpemmerHBIMH pesynpTaTaMu  oOydeHusT (pU3MKe
00OpyOBaHHe ISl YYEHHYECKHUX OTBITOB 06ECIeTHBACT TPOBEJCHUE CIIEMYIOIIUX
TUIIOB PabOT, CIPYNIHMPOBAHHBEIX [0 BHIAM ACSATEIBHOCTH, HE3aBHUCHUMO OT HX
TEMaTHYECKOU TPUHAIIIEKHOCTH

1. TlpoBemenue mpsMbIx M3MEPEHHH (U3MYECKHX BEIUYHH (H3MepeHHe
Maccel, 00BeMa IKHUIKOCTH, TEMIICPATyphl JKUAKOCTH, CHJIBI, CHIBI TOKA,
HAaIIPSDKEHHUS) C UCIIOIb30BAaHUEM AHAJIOTOBbIX 1 u(PPOBBIX TPUGOPOB.

2. IlpoBepka 3amaHHBIX NPEATIONOKEHHiT (IpsMBEle U3MepeHus (GU3UUECKUX
BCIMHMH W CpaBHCHHE 3aJaHHBIX COOTHOLICHHH MeXIy HHMH). Hanpumep:
[IpPOBEpKa yCIOBMH ITAaBAaHHWS Tel, YCJIOBHH paBHOBECHS peldara u GJIOKOB,
SaKOHOMEDHOCTEH  IOCIeNOBATENBHOIO M [MapalielbHOTO COEIMHEHHS
IIPOBOJTHUKOB H T. 1.

3. Pacuer 1o nosyueHHsIM pesyinbTaTtam IIPSAMBIX U3MEPEHHH 3aBUCUMOTO OT
HUX mapaMeTpa (B OCHOBHOI IIKOJIE) H KOCBEHHbIE usMepenus (B 10-11 kimaccax).



Hampumep: yckopeHme Tena IHpH paBHOYCKOPEHHOM IBHIKEHWH, YCKOpEeHHe
CBOOOZHOIO MajIeHHs, KECTKOCTb MPYKHUHEL, KO3QMULHEHT TPEHUSI CKOJIbKEHHUS,
MeXaHW4YecKas paboTa U MOIIHOCTb H T. II.

4. HabmoneHne siBIeHUH U IOCTAHOBKA OIBITOB (Ha Ka4eCTBEHHOM ypOBHe)
Mo obOHapyxeHHIO (DAKTOPOB, BIHMSIONMX HA IPOTEKaHWE NaHHBIX SBICHHMA.
Hanpumep: npsmonureiiHoe pacnpocTpanenue cBeTa, IMCIIEPCUS CBETA; H3yYEHHE
CBOMCTB H300pa)Ke€HHs B IIIIOCKOM 3€pKalie U T. II.

5. MccnenoBanne 3aBUCHMOCTH OHOM (pu3MYIecKoll BEIUYUHBI OT APYTOH C
TIPEJICTaBIICHNEM PE3yJIbTaTOB B BHAC I'paduka M pacuera HCKOMOTO MapaMeTpa.
Hanpumep: 3aBHCHMOCTH IIyTH DPaBHOMEPHO BIKYLIErOCS TENa OT BpeMeHH!
ABMXKCHUSA Tella; CHIbl TPEHUS CKONBKEHHS OT CHJIBI HOPMAIBHOTO [aBIICHHS,
KagecTBa 0OpabOTKU MOBEPXHOCTEH Tel M HEe3aBHCHMOCTH CHIIBI TPEHUS OT
[IIOMa7IM  COLPUKOCHOBEHUS TN, CUIbl yHPYTOCTH OT YyJIMHEHHS HPYXKUHBI,
BBITAIIKMBAIOIIEH CHIIBI OT 00BEMa MOrpYXKEHHOH HYacTH Tela W OT IIOTHOCTH
KUIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH TeNd, OT IIyOMHBI, Ha KOTOPYIO
IIOTPYXKEHO TEJO U T.J.

JIabopartopHoe 00opyZioBaHuE obecrieunBaeT CaMOCTOSITeNIbHBII
YUCHUYECKUH OKCICPUMEHT, KOTOPBIH MOXET WMETh pasiIduHble (DOPMbI:
(pOHTANBHEI IKCIIEPUMEHT ((POHTATIBHBIE ONBITH M naboparopHble pabGoThl),
paboTel  NpaKTHKyMa, y4eOHO-HCCIe0BaTEIbCKUE paboOTbl W IPOEKTHI
OKCTIICPUMEHTAIIBHOTO xapakTepa. Ilpm 3TOM HOpPMATHBHO-00S3aTEIBHLIM BHE
3aBHCHMOCTH OT YPOBHA HU3y4eHWs (usuky (6a30BbIA WM yrioyOneHHBIH) u
00pa3oBaTeNbHOM HpPOrpaMMbl  (OCHOBHAS MIIM  CPENHAS IIKOJIA) SBIISETCS
(pOHTANBHEIH SKcTIepuMeHT. IMEHHO MOCPeICTBOM (POHTATEHOTO SKCIIEpUMEHTA
AOCTUTAIOTCSl TPEIMETHBIE pe3yJabTaThl OSKCIHEPUMEHTANBHOIO XapakTepa, a
YHalllUMHUCS  OCBaMBAIOTCS CIOCOOBI JEHCTBHI, COOTBETCTBYIOLIME YKa3aHHBIM
BBILIIE [IATH THIIaM paboT. JlabopaTopHEIi MPaKTHKYM LenecoobpaseH TOMbKO IpHU
YIIIyOJEHHOM ypOBHE M3yYeHHUs IpeMeTa.

OnTumanbHeIM I JOCTHDKEHHS Ilelell IpoBexeHus (DpPOHTANBHOIO
OKCIICPUMEHTA ABJIAETCSA IPENCTaBlIeHHe JabopaTopHOro o6OpYNOBAaHUS |

MaTepHaloB B BUJIE TEMATUYECKUX KOMILIEKTOB II0 MEXaHUKE, MOJIEKYISIPHOM
(H3¥Ke, BTEKTPUYECTBY U ONTHKE. VICHONB30BAHHE TEMATHYECKHX KOMILICKTOB
CIIOCOOCTBYeT ()OPMMPOBAHMIO TaKOrO BAXHEHIIEr0 YMEHHMs, KaK monbop
y4aIllUMHCST O00OpyIOBaHMUS B COOTBETCTBHM C LEJNbI0O HCCIENOBAHHUS U3
M30BITOYHON HOMEHKIIATYphI TIPEIOKEHHOIO0 KOMILIEKTA, MO3BOIET IPOBOJIUTH

OKCTICPUMEHTANIBHYIO paboTy Ha I0OOM 3Talle ypoKa; YMEHBINAET TPYIOBBIE
3aTpaTel y4YMTENs IIpPH IOATOTOBKE K YypPOKaM, IIOCKOIBKY He Tpebyercs
IEPEKOMITIOHOBKA 00OPY/I0OBaHHs B COOTBETCTBUH C 3a1a9aMy KOHKPETHOTO YPOKA.

IIpy nnaHMpOBaHWK MPAKTHIECKUX PAGOT BAXKHO HUMETh B BHIY, YTO
IPEAMETHBIE PE3YNBTATHI SKCIIEPUMEHTAIBHOTO XapaKkTepa MOIYT OBITh OCBOEHEI
TOJIBKO MTPX ONTUMAJIBHOM COYETAaHHH KPATKOBPEMEHHBIX (hPOHTAIBHBIX OIBITOB 1
OJTHOYACOBEIX JIADOPATOPHBIX PabOT.

BaxHoe 3HayeHme uMeeT TOT ()akT, YTO B COCTaB (GPOHTAIBHOTO
00OpyIOBaHHs HAPSTY C aHAJIOTOBBIME BXOJIAT U IIA(POBBIE CPECTBA H3MEPEHHUSL.
K HEM OTHOCATCS 57EKTPOHHBIN CEKYHAOMED C JATYMKAMH, 3JIEKTPOHHEIC BECHI U



AaTIMKH  IUQPOBOH naGoparopuu. Takum o0pasoM, mpu npoBeneHUHM
(GpoHTaNEHOTO OKCIIEPHUMEHTA B OCHOBHOH IIKOJIE YYEHHKH 3HAKOMSTCS o
SJICKTPOHHBIMHU CIIOCOOAMH H3MEPEHU M BEIYHCIICHHUIA.

biok o6opynoBanus mus YUCHHUYECKUX paboT 1o (usmke copmMupoBaH Ha
0aze mepeuns 000pymOBaHUA s IIPOBEAICHHSI OCHOBHOIO I'OCYAapCTBEHHOIO
dK3aMeHa 10 ¢usuke. Mcmoms3oBanue IpUOOPOB U 0GOPYIOBAHHS ¢ eHHBIME TS
BCeX  oOydaromumxcs X4PaKTCPUCTHKAMH  TIO3BOJIIET  CTAHIAPTH3MPOBATH
HPOLENYPEI  BBINONHEHUS. OKCIICPHMEHTANBHBIX 3aMaHWil  Ha 9K3aMeHe u
00€CIIEeUNTh HANEKHYIO OICHKY Pe3ylIbTaTOB HAa OCHOBAHUH SKCIIEPTHO IIPOBEPKH
OTBETOB 0Oydaromuxcs. IIpH 3TOM OCHOBaHHEM AUl BBIBOJA O MpPaBHIBHOCTH
TPOBENCHUS TAHHOIO OIBITA SABJIOTCA PE3yNIBTATHI, [IOTyYEHHBIE yYaIlUMUCS
TMOCPE/CTBOM NPAMBIX U3MEPEHHH 3aIaHHBIX DU3NIECKUX BEIUUHH,

Habop mms mpoBemenus  ocroBHOro FOCYJTapCTBEHHOTO  3K3aMeHa
obecrieunBaer paspaboTKy  HECKONBKHX  OJHOTHITHBIX 3a7laHuH Ipu
MCIIOJIb30BAaHWU OIMHAKOBOTO OGOPYOBAaHUS C Pa3HBIMH  XapaKTePHUCTUKAMH.
OTOT momxon LIeJIECO00Pa3HO KCIONB30BATh U IIPY IIPOBENEHUN (PPOHTAIBHBIX
OTBITOB U J1a0OPATOPHBIX PabOT. Hanpumep, npu nposenennn wuccienoanmst
3aBHCHMOCTH CHIIBI TOKa OT HAIpPSDKEHUS MOXXHO BBINEIHTH B KIACCe TPYIIIbL,
KOTOpbIe OyIyT IPOBOIMTH NAHHOE HCCIICIOBaHKE, HCIONbL3YS. PE3UCTOPHI C
PasHBIM  COTIDOTHUBICHHEM, M JaMIO4Ky. 1o pesyasraTaM MOXKHO CPaBHUTH
TIOJIyCHHbIC 3aBUCHMOCTH, OOCYIMTh T'DaHMIBI BBHIIOJHEHHS 3aKoHa OMa IUIst
ydacTKa eI, OIPEeIEIUTh CONPOTHBICHHUS PE3UCTOPOB.

Cnenyer ormeruts, uro P IIPOBENEHMH (GPOHTAIBHBIX OIBITOB H
n1abOPAaTOPHBIX PaboT B OCHOBHOM IIKOJIE TpeOyeTcs 3aliCh pe3yNbTAaTOB BCeX
IPAMBIX H3MEPEHHM C y4eToM abCONIOTHOMH TOTPEMIHOCTH.  37IeCh  TNpH
MCIIOIIb30BAHMN  TPAJMIIMOHHOIO 000pYIOBaHHS (MEeH3ypOK, IHHAMOMETpOB,
TEPMOMETPOB) H CTPEIOYHBIX aMIEPMETPOB M BOJBTMETPOB  aGCONOTHYIO
TIOTPEIIHOCTE  LIEIeCOO0PAasHO CBSI3BIBATH C LEHOW JeIeHHs npubopa, a mpu
Iepexoe K IUGPOBBIM HHCTpyMeHTaM (LudpoBEIe Bechl NATYUKH) YUUTE
paboTaTe C OMUCAHUSMH STHX NpUOOPOB, BBIAENSAS MNaHHBIE 06 AaGCOTIOTHOMN
TIOTPEIIHOCTH, JTHOO IpeiaraTh 3Ha4eHKe HOIPEIIHOCTH B TEKCTE 3aZJaHUH.

Ilpy npoBeseHHH MccTenOBaHMS —3aBHCHMOCTEHt OIHOH (u3UUecKoit
BEJIMYMHBI OT APYrod ydalliecs MOMKHBI OCBOHTE [IOCTPOEHHE TIpauKOB C
yKasaHHeM abCOJIOTHBIX MOTPEITHOCTEl, a IIpY [IPOBE/ICHUHU paboT Ha MPOBEPKY
[IPEATIONIOKECHUNA — yMEeTh CPaBHUBATH 3HAYECHHUS ABYX TIPSMBIX H3MEpPEeHUi c
Y4€TOM a0COJIOTHON MOIPEeITHOCTH (HanpuMep, IyTeM CpaBHEHHUS HUHTEPBAJIOB
TIONy9CHHBIX ~3HAYEHUWH Ha YHCIOBOH ocu). IlposemeHue H3MEpEeHUuH u
UCCIIEIOBaHUM B Kypce ¢usukxu 10-11 knaccos JOTMOJIHATCSI HCIOJb30BAHHEM
OTHOCHTEJBHBIX IOTPEIIHOCTEH, yJaluecs MOJDKHBI Hay4YUThCS PACCUUTHIBATH
OTHOCHTEIIEHBIC TIOTPEIIHOCTH B IIPOCTEMIIMX CIydasx NPSMBIX H3MEpPEHHUU U
CPaBHUBATH TOYHOCTD PAa3IMYHBIX H3MEPEHHI.

OOpamaeM BHUMaHHe, YTO OlLlCHHBAHHE abopaTOPHBIX PabOT JOIKHO
0a3supoBaThCsa, Kak W B KPUTEPHUAX OLICHUBAHHUS OSKCIEPUMEHTAIBHBIX 3a7aHUH
KWM OI'D, He Ha npaBHiIBHOCTH odopmIeHHUs 0T4eTa 0 paboTe, a Ha



IPaBUIIBHOCTH JIEHCTBHH 10 cOOpY YCTAHOBKH, MPOBEIEHHMIO OIIBITOB, CHSTHUIO
NIOKa3aHUH IPUOOPOB.

OcHamieHue it M3y4eHHs OMONOTHH IIPEICTABIEHO KOMILIEKTAMH
ACMOHCTPAllMOHHBIX BJIAXKHBIX MIPENapaToB, repbapheB U KOJUIEKIHH 110 Pa3HbIM
TEMaM Kypca OHMOIOruu, a Ttakke HUMPOBO nabopaTopueil s IpoBexeHUs
MPAKTUIECKUX paboT. KpoMe Toro, ipu u3ydeHnr GHONOIHH MOXKET HCIOMb30BATE
nu(poBas 1abopaTopust MO OGHOIOTHH (KaK [ONOTHUTENBHBIA SIEMEHT IS
YIILyOJIeHHOrO U3ydeHus Kypea).

B yuebHOM mporecce yuwammecs TODKHEI IIOJIyYUTh BO3MOXKHOCTD
HYBCTBEHHOTO BOCIPHSTHS M3y4aeMBIX SBJIEHUH U 00BeKTOB. OHAKO H3ydaeMble
SIBIICHUS M OOBEKTBI HE BCEIZa MOTYT OBITH HEIOCDEICTBEHHO BOCIIPOHM3BEEHBL
MM MOKa3aHbl B y4eOHOM TOMeNTeHun. B aToM ciyudae yueGHoe 00opynoBaHue
AlaeT  BOSMOXHOCTB KX BOCIPOHM3BECTH ONOCPEIOBAHO, Yepe3 KOJLIEKIIHIO,
repOapHBI THCT, MEKPOTIPENapaT, MO/IETb, BUIeO(parMenT | T.1I.

Briaxuele mpenapartel HpencTaBISIOT ool HATypaJbHble OOBEKTHI,
CMOHTHPOBAaHHBIE Ha CTEKISHHOW IIACTUHKE W OIYIIEHHbIE B CTEKISHHBIN
LIHTUHIP C KOHCEPBHPYIOIIEH XXUIKOCTBIO, JHOO IpeNCTaBICHHBIE B IJIACTHKE.
37ech IpeTaraloTcsl TOTalbHble IPENapaTh, MO3BOISIONIHE U3y4aTh BHEIIHEE
CIPOCHHE OpraHM3Ma Wi €ro 4acTH, (HanpuMep: «Kopenb 6060B0oro pacrenus ¢
KiIyOeHpKaMmuy, «[amroka»); aHaTOMHYecKue npenapaTsl, IpeIHa3sHaYeHHbIe s
M3yHCHUS BHYTPEHHETO CTPOSHMs OpPraHW3Ma WM ero OPraHoB (HampuMep:
«BHyTpeHHEe  CTpOEHHE  JIATYLIKHY, «BHyTpeHHee  CTpOEHHME MTHIIEI»);
OHMOJIOrMYecKre IIpenapaThl, Naroliue IIPEACTaBICHHE O CTAAUAX pPAa3BUTUSL
opranusMa (Hanpumep: «PasBuTHe KocTHCTOH pBIGBE, «PasBuTHE KyPHLIBI»).
Bnaxkuble mpemapaThl MCIONB3YIOTCS KaK pasmaTodHbIH MaTepyuaig B Ipolecce
ACMOHCTpallil TIPU W3YYEHUH HOBOTO MaTepuala WK B IPOIECCE BBIMOIHEHUS
NPaKTHIECKUX 3aaHuil, pa3pabOoTaHHBIX HA X OCHOBE.

I'epbapun — cobpanne NpecCOBaHHBIX, 3aCyIIEHHBIX pacTeHWd WK HX
JacTel IIOMOraloT M3ydaTh PacTeHHE B KaOHHETe W y3HABATH €ro B Ipupoze, a
repOapusanys — Haubosee IPOCTolt CIIOco6 COXpaHeHH s pacTeHUH U WX YacTell B
TEUCHHME [UTMTEIPHOIO BpeMeHHM. B mepeuHe mpennaraercss cucTeMaTHUecKuil
repbapuii (Hanpumep, «OCHOBHEIE TPYIIIEI pacTteHuii») u repbapuii mo obiei
Ouonmorun  (KOTOpHI  mO3BOJIAET IPOWUTIOCTPUPOBATh  HW3MEHYHUBOCTD,
MCKYCCTBEHHBIH OTOOp, CHCTeMATHYECKHME KATETOpMM U BHAOOOpa3OBaHHe,
AUBCPreHINs M KOHBEPIEHLMS, TOMOJIOTHYHBIE M aHAJIOTHYHBIE OpraHBl,
PY/MMEHTApHBIE OpraHbl, apomMopo3, HuaHoagantauus (EHOTHUI ¥ TeHOTHII,
TIOJMILIONINS, OTAANCHHAs THOPHIM3ALHUs, B3aMMOJEHCTBHE pACTEHHH
abHOTHYECKUMH (AKTOPaMHU Cpefbl, B3aUMOIEHCTBHE pacTeHudl ¢ OGHOTHYECKUM
(haktopamu cpensr). I'ep6apHsrit MaTepuan HCIOIB3YIT KaK pa3faTO4HbIH
MaTepuall Jyid  JNEMOHCTPAllMM H3y4YaeMBIX OOBEKTOB, [UIS  BBITIOJIHEHUS
TIPaKTHIECKUX 3a[IaHUH MPU 3aKPETUIeHUH MaTepHana Wik AUarHOCTHKH YYeOHBIX
Pe3yJIbTaTOB.

Taxoke mpencTaBleHBl KOJUIEKIMM — HAGOPHI MPEIMETOB WM BELIECTS,
NONOOPaHHBIX IO ONpeleNeHHBIM IIpU3HaKaM. OOBEKTAMH KX MOTYT OBITh
PacrpaBi€HHbIE U 3aCyIEHHbIE HACEKOMBIE, PaKOOOpasHbIe, PAKOBUHBI



MOJLIFOCKOB, OTZAENbHBIE YaCTH CKEIEeTOB XMBOTHHIX. B KOJUIEKI[USAX COYETAIOT
HAaTypallbHbIe OOBEKTHI C UX W306pa)KEeHHEM B BUIIC PUCYHKOB WK MYJLDKEH —
umutanui. Ilpenmoxennse B NIepeyHe MOPGHONOTHIECKHE KOIIEKIUH HAroT
[IPEICTABIICHUE O BHELIHEM CTPOCHHH OpPraHOB WJIM HX 4YacTel, MO3BOJISIOT
[IDOBONTUTE CPaBHEHUSI OOBEKTOB, BBISICHSTE HX o0IIMe YepThl U YepThl pasiuyms
(Hampumep: «IIpencraButeny OTPAZI0B HACEKOMBIX» M 1p.); 0OLUIeOHOIOIIIeCKue
KOJVICKIIMK ~ MO3BOJISIOT  BBIACHATh B3aUMOCBS3H B OPraHHYeCKOM MHpeE,
PacCMaTpuBaTh pasBUTHE OpPTraHU3MOB, IIPOCIEXKUBATE  OOIEOUOIOTHYECKHE
3aKOHOMepHOCTH  (HampuMep:  «[IpEMepbl  3aIUTHBIX IpUCIOCOONeHnH  y
HacekoMbIX»). Komnmekium, kax u repdapuy, HCHIONB3YIOT Kak pa3aTOYHEIH
Martepual  IjI1  AeMOHCTpalld  H3y4YaeMBIX OOBEKTOB, ISl  BBITOJHEHHUS
TIPAKTUYECKMX 3aaHul TIPH 3aKpeIlieHur MaTepHana UM THarHOCTHKH y4eOHbIX
pe3ynbTaToB.

OsHakomienne yyammxes c MUKPDOCKOIIMYECKUM CTPOEHHEM IKHBBIX
OPraHM3MOB — OJHAa M3 TJIaBHEMIINX 3amay HAyKH, IO3BOJIAIOMNX IIOMBECTH
IIKOJIHAKOB K TIOHMMaHWIO €IMHCTBA OPraHHYeCKOro Mupa. s mpoBeneHus
nabopaTopHBIX paboT B IHpPOBYI0 1aGOPaTOPHIO BKIOYCH MHKDPOCKOII, a B
KOMIUIEKTE IIOCY Bl B 000PyY10BaHKSA OOILET0 HA3HAYSHUS HMEIOTCS HEeoOXomumMoe
OCHAIIICHHE [T IPOBEICHHS TabOPaTOPHEIX paGoT.

Hudpposas  naboparopuss  BrmOuaer HabOp  [UIS  M3TOTOBJIEHHMS
MUKpomnpenapaToB. CBexue Ipenaparsbl HM3rOTABIHBAIOT UL HEMeJIEHHOTO
paccMoTperus. K HUM OTHOCATCS JKUIKOCTHBIE (00BEKTHI OOBIYHO MOMEIIAIOTCS B
BOZY, a IpenapaTel COXPAHSIIOTCA B TEUCHHE HECKOEKIX AHeit), cyxue (Harmpumep,
1aCTHLly TTHYBETO IIe€pa, MPOCTO TIONOXKUTH Ha NPEIMETHOE CTEKII0O W
MHKPOCKOIIMPOBATS), JKUBBIE LPENaparhl (Maskd — Kallld KUJIKOCTH, HAIpUMeEp
KPOBH) W BHTAJIbHbIE npenaparel (KOTOphle HCHONL3YIOTCS IS U3y4YeHHS
MAJIOKICTOYHBIX ~ O0BEKTOB  (MPOCTEHINNX, KOIOHHMIL BOJIOpOCIEH),  IIs
HaOJIFOJICHUS JBHYKEHHUS (Tydensku, ame6r). ITpuroropnenue MHUKpOIIpenapara
BBIPA0OATBIBAET Y yYaINErocs HABBIKH CAMOCTOSTENbHOMN PabOTEHI, aKTUBU3UpPYeET UX
TIOSHABATCIIBHYIO NEATENBHOCTh M 3HAKOMHT C TEXHHKOM U METOIHKOM HAY4IHOTO
uccienoatns. B mudposylo nabopatopmio  BKkmOweH Taioke i Habop
MHKPOIIPENapaToB, KOTOPBIH COMEPKUT MOCTOSHHEIE IpenaparTel, JOJIroe BpeMs
COXPaHAIOIMUECs: B IPUTOLHOM [IJIsi MUKPOCKOITHPOBAHHUS BHIE.

Cnenyer ormeTnTh, uTO Hapsy ¢ MCIOTh30BAHUEM MEPEYUCIIEHHOIO BBIIIe
y4eOHoro 06opynoBaHus B)XHYIO pOIb B M3Y4eHWM OHONOTHM HIParoT
IPUPOJHBIC OOBEKTHI, TaK KaK B OOIBIIHHCTBE CIy4aeB TOJBKO OHH MOTYT
obecrieunTs HaMGOMBIIYIO KOHKPETHOCTb M IOJNHOTY 3HaHWW  y9aIluxcs,
TIOMOTaI0T (POPMUPOBAHHIO Y HUX MPABHIBHEIX GHOIOIHIECKIX 3HaHuH. K Takum
KUBBIM OOBEKTaM OTHOCAT DPACTCHHUS, KMBOTHBIE SKHBOLO YrollKa, aKBapHyMa,
Teppapuyma. DQ(HEKTHBHBIM CPENCTBOM 3HAKOMCTBA C IIPUPOJHBEIMA OOBEKTAMH
SIBJUIFOTCA SKCKYPCUM B OMONOTHYECKME U KpaeBemduecKye My3eH, OoTaHHUYecKHe
Calbl, 300IapKM K OKPYXAOIWe MIKONY eCTeCTBeHHBIE U HCKYCCTBEHHEIE
IIPUPOJTHBIE COOOIIECTRA.

Tpamunuonnsie Guonornueckume MyJSDKH W MOJIENIA B HACTOSIIEE BpeMs
YCHCILHO 3aMCHSIOTCS HU(POBLIMA 06PA30BATENBHEIME PECYpCaMH:



BUJICO(PAarMeHTaMH, aHWUMAlieH, BUPTyalbHbBIMH nabopatopusmu. Lludpossie
00pa3oBaTeNbHbIE PeCypChl HE MOIYT CTaTh IOMHOLEHHOM 3aMEHOM peaIbHBIX
NPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTB IIO3HAKOMHTECS C HoJee LIUPOKUM

KpDYTOM  OOBEKTOB,  CO3MAIOT  MPEANOCHUIKHA  JUIs UHTeHCUbUKALIUN
00pa30BaTeNbHOr0 Tpolecca U 06GeCneunBaroT HE3aMeIUTENbHYI0 00paTHYIO
CBS3b,  KOMIIBIOTEPHYIO  BH3YalM3allMI0  HH()OPMAIMH,  aBTOMATH3AIIHIO

YIpaBleHUs! y4eOHOH NeATeNbHOCTHIO M KOHTPOIIb €€ Pe3yIbTaToB.

OcHawienwe  Ans  M3Y4YEHHs  XHMMH ~ TIPEACTABIEHO B BHUIE
JIEMOHCTPAlIMOHHOTO  000pYIOBAaHKs, KOMIUIEKTA XMMHYECKHX DEaKTHBOB C
HEOOXONMMBIM 060pyOBaHHEM M3 OOMIEr0 KOMIUIEKTA IIOCY/Ibl U o0opynoBaHus
AT yICHMYIECKUX OIBITOB M KOMIUTEKTa KoyleKiui. Kpome Toro, npu m3ydenun
XAMHM HCIONB3YeTcsi OOIlas s eCTeCTBEHHOHAYYHOro NHuKia IUdpoBas
naboparopus, a TakKe HUPPOBas 1a60paToOpys Mo XUMUH (KaK IOTONHATEBHbI
3JIEMEHT JIJIsl yIiIy0JIEHHOTO M3YUEHHsI XUMHMH).

JleMOHCTPaLMOHHbIH JKCIIEPUMEHT SBISETCS BAXKHOM 4YACTHIO O0OyYEHHS
XUMUH. 3/1eCh BaXXHO IIOMHHTb, YTO IIPU €T0 TIPOBEICHHH OOA3aTENBHO NOIKHEI
OBITE COOIIOIEHBI BCe HEOOXOMUMBIE 3TAITBI:

IIOCTaBKa LIeJIM KCTIEpUMEHTA,

ONMCaHHUEe HeOOXOAMMOTO IS €T0 BHIIOIHEHHUs 000Dy I0BaHYS H PEaKTHBOB,

TUTAHUPOBaHKE MOPSAKa IPOBEIEHHS,

OIMCaHUe UCXOIHBIX BEIECTB,

IIPOTHO3UPOBAHUE OXXHMIAEMBIX B pEaKIHMOHHOH CMECH HM3MEHEHWH U
Pe3yNIETaTOB 3KCIIEPUMEHTA,

OIMCaHue N3MEHEHUH, IPOU3OIIEIIITNX C BEIIECTBAMH,

(GOpMyIHPOBKa BEIBOIOB U3 SKCIIEPHMEHTAa,

CO3MaHME PpUCYHKA OKCIIEPUMEHTAIBHOM YCTAaHOBKM M COCTaBJICHHE
YPaBHEHUS peaKITHi.

B rmporiiecce mpoBenmeHMs NEMOHCTpALWii, Y4YalHecs OCBAWBAIOT STAIIbI
IIPOBEICHUS OIIBITA, MO3TOMY Hambosee >PQEeKTHUBHBEIM SIBISETCS HE IIPOCTOE
ONMCAHWE OIBITA YYUTENEM, & MWCIIONB30BaHUE 3BPUCTHYECKOM Oecenpl. Ilpu
peau3alry TaKOTO CLEHAPHs NaXe He OUCHb CIIOXHBIM OIBIT 3aHUMAeT JOBOJIHHO
MHOI'O BPEMEHH, HO CIEJOBAaHHUE €My II03BOJIET OOECIEeYUTh ITOHUMAHUE
00y4arOLMMHUCS TPUEMOB HAyYHOTO IO3HAHUSA M HCIONB30BAHME HX YXKE B
CaMOCTOATEIBHON AEATENbHOCTH B IPOIECCEe YUEHHWUYECKOro JKclepuMeHTa. Ha
Ha4vaJbHOM OJTamne W3y4eHus XMMUH (B 8-9 Kiaccax) MMEHHO TakOM IIOIXO.
MO3BOJSIET ~ JJOCTUYh  MAaKCHMalbHOH  5(GGEKTUBHOCTH OT  NPOBEIEHHUS
abOpATOPHBIX M MPaKTHYECKMX pPaboT, a Takke CHOPMUPOBATH y yHAIMXCS
OTBETCTBEHHOE OTHOLIEHUE K SKCIIEPHUMEHTY.

Ilpy OLECHUBAHWM yYEHHYECKHMX IPAKTUYECKHX paboT IeTecooOpasHo
YYIHTBIBATh MOJXO[BI, UCIOB3YIOIIKE B 3K3aMEHALMOHHBIX MaTepuanax. Tak, B
HACTOSIIIEee BpeMs IpeaaraeTcs 9KCIIEPUMEHTAIILHOE 3a/laHue,
npelycMaTpuBaroliee BHIOOD JBYX BEHIECTB U3 IMATH MPENIOKEHHBIX U
IIPOBEICHNE C HUMH PEAKIUi, OTPAKAIOIMINX XUMUYECKHAE CBOMCTBA YKA3aHHOTO B
yCJIOBUM 3a/iaHus BelecTBa. OLieHUBaHUe WIET Ha OCHOBAaHHM OTYeTa YYeHHKA O
IpoJieNIaHHON paboTe (ypaBHEHHs peaklui, BEIBOABI O HAOIIONEHUAX) U Ha



OCHOBaHMU MPAMOTO HAOIIOJEHUsS 3a NEHCTBISMH YYEHHKA 10 IIPOBEICHHUIO
OTBITOB. 1IpK 5TOM BBINENSIOTCS ITAlbl OTOOPA BEIIECTB W CMENIMBAHMS BEIECTB
B COOTBETCTBUU C ITyHKTaMH HHCTPYKIIUH K paboTe.

Baxne#mum HampasieHreM Kak JAEMOHCTPaIIMOHHOI 0, TaK ¥ YYEHHYECKOTO
OKCIIEpUMEHTA NOJDKHO CTaTh HCIONB30BaHKME IM(POBOI 1aGopaTopmy, KOTOpast
HO3BOJIACT OpraHM30BaTh XMMHUYCCKUM 3KCIHEPUMEHT Ha NPHHIUIHAIGHO HOBOM
YPOBHE, [IEPEUTH OT Ka4eCTBEHHOM OLIEHKU HaOIIOMaeMbIX SBICHUI K CHUCTEMHOMY
aHaJI3y KOIMHYCCTBEHHBIX XapaKTepuCcTHK. [Ipu pabote ¢ marumkamu mudposoii
Jnaboparopuy obecrednBaeTcs aBTOMATH3HPOBAHHEIN cbop u 00paboTKa JaHHEIX,
XOJl SKCIICPHUMEHTa MOXET OTOOpaXaTkCsi B BHAE TPaQUKOB HIM IOKA3aHUMH
NPUOOPOB, & Pe3yIBbTATEl SKCIIEPHMEHTOB MOTYT COXPAHATHCS AIUTEIBLHOE BPEMS.
Haunbomnee axTyanbHbIM [UIi XMMHH sBIsSeTcs IEPEX0] K KOJIHMYECTBEHHBIM
XapaKTepHCTHKAM,  KOTOPBIH  MOXHO  IIPOMJUIIOCTPHPOBATH  CJIENYIOLIAMH
NIpUMEpaMu: M3yuCHHE CTPOCHMS IUIaMEeHH, ompezeneHHe pH B pasHeIX cpepax,
OTPENCICHNE CKOPOCTH pEaKLUUM, W3YYeHWE BIHSIHUS KOHLEHTPAIUH U
TEMIIePaTyphl Ha CKOPOCTh PEAKIIHH.

Iugpposas nabopaTopust MO3BONSIET Pearn30BaTh MEXIIPEAMETHEIE CBA3H C
APYTMMH  IIpeIMETAMH  €CTECTBEHHOHAY4YHOIO  IMKJIA, IIOCKOJBKY  JaeT
BO3SMOXHOCTb ~ BBIIIOJIHATE HHTETPUPOBAaHHBIE y4eOHBIE HCCIENOBaHHS IIO
CCTCCTBCHHBIM HAayKaM, IPHMEHATb W OCBaMBaTh OJJIEMEHTHI CTATHCTHKHA U
HH(POPMaIMOHHbIE TEXHOIOTHH.



