PexomMeHganiuy Mo MCMOJIb30BAHUIO CTAHIAPTHOI0 KOMILIEKTA
odopynoBanus Llentpa «Touka pocTa» npu peajn3anuu NporpamMmm
€CTEeCTBEHHO-HAYYHOM H TEXHOJIOrHYeCKOi HANpaBJIeHHOCTeH

[lepedyenb cTaHgapTHOrO KOMILIEKTa 000pyaoBanus i ocHanieHus LlenTpoB «Touka
pocTa» chOpMHUPOBAH C YIETOM psijia IIPUHIUIIOB, B TOM YHCJIE:

[TpuHIMI TpeeMCTBEHHOCTH cucTeM obopynoBanust. OO0pyI0BaHUE IS TPOBEIACHUS
YUEHHYECKHX PAKTUYECKUX paboT ABISETCS OOIIMM IS YPOBHEH OCHOBHOTO OOIIIEro U
cpenHero obmiero oOpazoBaHus. B cucreMe HarmsIHBIX CPENCTB OOYUEHUS U
JIEMOHCTPALIMOHHOT0 000y 10BaHHS UMEIOTCS 0a30BbIE AIEMEHTHI, OOIIKE 1711 OCHOBHOT'O
o0riero u cpegHero odmiero oopaszoBanus. [{udposas mabopaTopust 1 060pyI0BaHHE 00IIIErO
Ha3HAYCHUS MMO3BOJLIFOT 00ECIeUnBaTh NEITEIPHOCTh 00YJaIOMIMXCsl KAK B OCHOBHOM, TaK H B
CTapIIel 1IKoJIe, a B COBOKYITHOCTH C HU(POBBIMU JT1a00paTOPHSIMU MO (HU3KKE, OMOJIOTUH U
XHMHUU - TPAKTHYECKYIO e TEIFHOCTh B paMKaX H3yYCHHUs €CTECTBEHHOHAYYHBIX IPEIMETOB B
10-11 xmaccax Ha yriIyOJICHHOM YpOBHE.

[TpuHIMI coYeTaHus KIACCHYECKUX M COBPEMEHHBIX CPEACTB M3MEPEHHI U CIIOCOO0B
HKCTIEPUMEHTAILHOTO M CCIICIOBAHMS SBJICHUH. B cocTaB 000py10BaHNS BXOIAT KJIACCUIECKHE
CpeIcTBa U3MEPEeHUs (HanpuMep: IMHaMOMETPBI, CTPEIOYHbIE aMIIEPMETP U BOIBTMETP) U
rdpoBsie prOOPHI (HarpuMep: HHPPOBBIE BECHI, CEKYHI0MED) U naTdyuku. COOII0ACHIE 3TOTO
MPUHIINIIA UMEET 0c000€ 3HaYCHHE JJIsl YPOBHSI OCHOBHOT'O 00IIIero 00pa3oBaHus, MOCKOIbKY
3J1eCh MIPOUCXOIUT 3HAKOMCTBO CO ClI0cO0aMH U3MEPEHUs (PU3HUECKUX BEIUUUH, POpMUpYETCS
NOHUMAaHHE PUHIIUIIOB JEHCTBUS aHAJOTOBBIX H3MEPUTEIHHBIX TPUOOPOB U 00ECIIeUNBACTCS
nepexo] K UCTOIb30BaHUI0 HHCTPYMEHTOB LIU(POBOI1 1JaOOpaTOPHH.

[TpuHLIKI TpUOPUTETA YICHHYECKOTO SKCIEPUMEHTA JJIsl peai3al[ii CHCTEMHO -
JEesITeIbHOCTHOTO 1o/ixo1a. Peanu3anus cucTeMHO-IeATeIbHOCTHOTO MMOX0/]a B 00y4CHHUH
€CTeCTBEHHOHAYYHBIM MpeaMeTaM 0a3upyercs B IEPBYIO O4epeab Ha BOBICYCHUU
00YJaroIIMXCsl B MPAKTHYECKYIO JESITEIBHOCTD MO TTPOBEICHUIO HAOIIOICHHUI 1 OTIBITOB.
[TosTOMY 3HaYHMTENbHAS YACTh HAOIOACHUN U ONBITOB, KOTOPBIC B TPAJAUIIMOHHONW METOINKE
Ipeiaraiuch Kak 1eMOHCTPAIl[MOHHBIE, TEPEHECEHBI B pa3psl yueHndeckux pador. Cienyer
OTMETUTH, YTO B HACTOAIIEE BpeMsI U3ydeHUE (PU3NKU, XUMUU U OMOJIOTUN B OCHOBHOM IIKOJIE U
Ha 0a30BOM YpOBHE cTaplei MIKOJIbI OPUEHTHUPYETCS Ha OCBOCHHE €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH, KOTOPOE UAET Yepe3 pa3BUTHE CIIOCOOHOCTEH yJaluxcsl aHaTu3UpOBaTh
pPa3HOO0Opa3HYI0 €CTECTBEHHOHAYUHYI0 HH(QOPMAIIUIO M UCIOJIb30BATh MOMYYEHHbIE 3HAHUS JUISI
0OBSICHEHUSI SIBIICHUI M MTPOLIECCOB OKPYKAIOIIETO MHUpa; IIOHUMAaTh 0COOECHHOCTH
UCIIOJIb30BAaHUS METOJIOB €CTECTBO3HAHUS JIJISI TTOJTyY CHHSI HAYYHBIX JAHHBIX; TIPOSIBIISTH
CaMOCTOSITENILHOCTh CY)KJEHHI U IIOHUMATh POJIb HAYKH M TEXHOJIOTHYECKUX HHHOBALIUN B
Pa3BUTHHU O0IECTBA; OCO3HABATH BAYKHOCTh HAYYHBIX MCCIIEAOBAHUIN U X CBA3b C HAIIUM
MaTepHaJbHBIM OKPY)KEHHEM U COCTOSIHUEM OKpYKaromei cpensl. OpueHTanus Ha
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb IIPEIIOJIAraeT akKIeHT Ha METOI0JIOTHI0 HAYKU M HAIIPAMYIO
CBSI3aHO KaK C OOLIMM YUCJIOM YYEHHUYECKUX OIMBITOB B Kypcax €CTeCTBEHHBIX HAYK, TaK U
HAIPaBIEHHOCTHIO UX HAa (POPMUPOBAHHE CAMOCTOSTEILHOCTU ACHCTBHI MPU MPOBEACHUN
HaOII0ACHHM, U3MEPEHUN U UCCIICTOBAHUA.

Hcnonb30oBanue CpeicTB HATTSAHOCTA U Y4€OHOTO 000pyA0BaHUs B y4eOHOM ITpoIiecce
HAIPaBJICHO Ha BHITIOJIHEHUSI CICAYIONIMX PYHKIUI: o0ecrednBaroT 60Jee MOJHYIO U TOYHYIO
uH(pOpMAIUIO 00 H3y4aeMOM SIBIICHUU WM O0BEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KauecTBa 00Y4EeHHsI; TOMOTalOT B MAaKCUMAIbHON Mepe Pa3BUTh MMO3HABATEN bHbIE HHTEPECHI
YUYalIUXCs; TOBBIIIAIOT YPOBEHb HATJIIAHOCTH M IOCTYITHOCTH O0YyUEHUS; YBEINIUBAIOT 00BEM
CaMOCTOSITENIbHON pabOThI yUalXcs Ha YPOKE U BHEYPOUHOM e TeIbHOCTH; CO3/1aI0T yCIOBUS
JUTSl OpraHU3aIUH MTPAKTUKO-OPUEH TAPOBAHHOW IPOEKTHOM U M CCIIEIOBATEIBCKON
JEeSITEIbHOCTH; Aal0T BO3MOKHOCTB JIOCTYITHEE U TIIy0’Ke pacKphITh CoepKaHue yd4eOHOro



MaTepHaia, CltocCOOCTBYIOT (P OPMHPOBAHUIO Y YUAIIXCSI TOJIOKUTEIHHBIX MOTUBOB 00 yUEHUSI.

Baxxnetimei yacteto ocHamienus Lleatpa «Touka pocray siBisiercs nudpoBast
nabopaTopus, NepeueHb JaTYMKOB KOTOPOH MO3BOJISET UCI0JIb30BATh ATY J1a00paTOPHUIO IpU
M3y4eHUH (QU3HKH, XUMHUH U OM0JIoruu. BBeeHne B MIKOIbHBIN SKCIIEPUMEHT HUPPOBBIX
JATYMKOB JIUIS PETUCTPALlUU PA3IUYHBIX BETMYHH U BO3MOKHOCTH UCIIOJIb30BATh KOMITHIOTEP
(cMapTdhOH MM NIIAHIIET) ISl pacueToB U 0(hOpMIIEHUS Pe3yIbTATOB OIMBITOB, TO3BOJISET
MEPENTH HA HOBBIA KaUu€CTBEHHBIN YPOBEHD ITPOBEICHUS U3MEPEHUN, YIIPOCTUB IPOLECC
M3MEPEHUI U TIOBBICUB UX TOUYHOCTb. [1osiBIeHME I (POBBIX TEXHOIOTHI B TAOOPATOPHBIX
paboTax MOBHIMIAET UX aKTYaJIbHOCTh M MIPUBJICKATEIHPHOCTh B CO3HAHUH COBPEMEHHOT O
IIKOJIbHUKA, YCUJIMBAET HATJISTHOCTD KaK B XOJI€ OMBITOB, TaK U MPH 00pabOTKE pe3yIbTaTOB C
MCIIOJIb30BAaHUEM TTPOT'PAMMHBIX CPENCTB. /{7151 SKCIEpUMEHTOB MO0 OMOJIOTUU M XUMHUHU ITO
SBJIICTCS] 3HAUMMBIM IIEPEXO0J0M OT KaUeCTBEHHBIX HA0JIIOICHHUH U OMBITOB K KOJIMYECTBEHHBIM
HKCIEPUMEHTAM.

Hcnonp3oBanue 111 (GppoBoit TadopaTOpHH CYIIECTBEHHO U3MEHSIET IMOAXOIBI K
MPOBEACHUIO U JE€MOHCTPALIMOHHBIX, U YYEHUYECKHX OIBITOB:

Hcnonp3oBanue HuppoBbIX JATYNKOB B KAUECTBE U3MEPUTEIBHBIX HHCTPYMEHTOB
M3MEHSET MOAXO/bI K IPOBEACHUIO MPSAMBIX U3MEPEHUN (U3NYECKUX BEIUYUH.

TpaaUIIMOHHO B KAYECTBE CPEAICTB U3MEPEHUS UCIOIb30BAIMCH MPOCTEH e
WHCTPYMEHTHI (pBIYa)KHBIE BECHI M PA3HOBECHI, MEH3YPKa, IMHAMOMETP, TEPMOMETP) U
CTpeNOoYHbIE MPUOOPHI (aMIEpPMETP U BOIBTMETD).

Hcnonp3oBanue HudpoBbIX JATYUKOB MMO3BOJISIET Ha COBEPIICHHO APYTOM Ka4eCTBEHHOM
YPOBHE MPOU3BOUTH U3MEPEHUSI BPEMEHHU, PACCTOSIHUS, UMETh BO3MO)KHOCTh PErHCTPUPOBATH U
HaAOIII0JaTh U3MEHEHHE BO BPEMEHHU TaKUX BEJIMYMH KaK TEeMIIepaTypa, dJIEKTPUIEcKoe
HaIpsHKeHHe, CUJla TOKa U T. 1.

DTH BO3MOXKHOCTH MO3BOJISIIOT, HATPUMED, HA YPOKaX (PU3UKH C BBICOKOW TOYHOCTHIO
M3MEPUTh MTHOBEHHYIO CKOPOCTh TeJIa, IBUKYIIETOCsl HEPAaBHOMEPHO, HaOJII01aTh B IMHAMHKE
MPOLECC JEKTPOMArHUTHON MHAYKIIMH, BOSHUKHOBEHHE U U3MEHEHHUE UHYKIIMOHHOT O TOKa,
HCCJIeI0BAaTh U3MEHEHUE TEMIIEPATYPhl C TEYEHUEM BPEMEHHU B MPOLIECCE YCTAHOBICHUS
TEMNJIOBOI'0 PaBHOBECHUS U T.[.

Ha ypokax OGM0JIOruu MosiBJIIETCSI BO3MOXKHOCTh MOJyYUTh KOJTUYECTBEHHBIC TAHHBIE
TIPH TTPOBEICHUH OIBITOB, HATPUMED: MPH OIpeAeIeHnH (PaKTOPOB, BIMUSIONIUX Ha CKOPOCTh
nporiecca (poTocuHTE3a, MPH U3YUYCHUH JIBIXaHUsI KOPHEH U JIMCTHEB, MIPU UCCIETOBAHUHT
YCJIOBUM MPOPACTAHUS CEMSIH U T. 1.

Ha ypokax XuMuu Ha KOJIMYECTBEHHBIN YPOBEHb MEPEXOAAT MPAKTHUECKUE PaOOTHI MO
M3YYEHHIO TTpoLiecca IIEKTPOJIN3a, UCCIEA0BAHNE HK30TEPMUYECKUX U SHTOTEPMUUYECKUX
peakiuii, TernoBoro 3¢dexra ropeHus Torusa u T. A. C UCHOIb30BaHUEM TPAAUIIMOHHBIX
«aHaJIOTOBBIX)» CPE/ICTB MOI00HBIE U3MEPEHHS BHIITOIHUTH HEBO3MOKHO. OTHAKO, IPH MIEpPexo/ie
Ha [UQPPOBYIO TaOOPATOPHUIO B TEMATUYECKOM TTAHUPOBAHUH HEOOXOUMO MPENYCMOTPETh
JIOTIOJTHUTEIBHOE BpeMs JIJ1s1 00y4eHHs paboTe C 1aTYUKaMu,BKIItOUast COOPKY
AKCIEPUMEHTAJIbHON YCTAHOBKH C TATYMKAMH, CHATHE TTOKAa3aHUH C SKpaHa KOMIBIOTEpa,
ONpeeNIeHN e NOTPEIIHOCTEN U3MEPEHU .

s paGoThl ¢ 1MPPOBBIMU JAaTYNKAMU UCIIOIB3YETCS ClIeUaIbHOE IPOrpaMMHOE
o0ecriedueHue, yCTaHOBIIEHHOE Ha KOMITbIOTEp. [ KOMMyHUKaUU U(PPOBHIX JaTYUKOB,
3aMKUCH U XpaHEHUS HHPOPMAIIMH, TOIYYEHHOW C X ITOMOIIBI0, U poBas 1abopaTopus
MCIOJIB3YETCS B KOMIUIEKTE C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBJICHHBIM MTPOrPAMMHBIM
obecrieueHueM.

Hcnonb3oBanne KOMIBIOTEPHON (POPMBI pErHCTpALIMK MTOTYYEHHBIX 3HAUYCHUN U
MOCTPOEHUS TPAPUKOB U3MEHSET MOIXO0IbI K 0POPMIIEHHUIO Ta00PaTOPHBIX H MPAKTHIECKHX
paboT 00 yJarOITUMHU CSI.

JlaHHBIE, TONY4YEeHHBIE PH MTOMOIIH I (POBBIX JATYUKOB, BHOCSITCS B DJIEKTPOHHBIC
TaOJIUIIBI, YTO MO3BOJISET CTPOUTH rpaUKH 3aBUCUMOCTEH UCCIIEYEMbIX BEJIMYMH Ha dKpaHe
KoMmIbroTepa. Ha ocHOBaHMM 3THX rpadUKOB J1eN1aTh BEIBOABI O XapaKTepe 3aBUCUMOCTH



BEJIMYUH OT BPEMEHH WM APYTUX napameTpoB. Ha yrmyGneHHOM ypoBHE 11e51ec000pa3Ho
0o0y4JaTh MPOBOAMTH AMITPOKCUMAITUIO BHIOPAHHBIX TOYEK UTOIOBOM I'paduueckoi
3aBHCHMOCTBIO.

OTH HOBbIE BO3MOYKHOCTH MO3BOJISIIOT aBTOMATU3UPOBATh PYTUHHBIE IPOLEAYPbI
3aroJiHeHus TaOJull, BBIMOJHEHUE OHOTUIIHBIX PacueToB, ocTpoeHus rpaduxos. [{udposas
dorokamepa mo3BoseT chororpadupoBath cOOpaHHYIO IKCIIEPUMEHTAIHLHYIO YCTAHOBKY U
IPUKPENnuTh GOTOrpaduio B 31EKTPOHHBIN oTyeT. Takum 00pa3om, OCyIIeCTBISIETCS TEPEeXo] K
0(hOPMIIEHUIO 3JIEKTPOHHOTO OTYETA O MPOACIAHHOM 3KCIIEPUMEHTE, TPOSKTHOM I
MCCIIeIOBATENLCKOU padoTe.

B03M0XHOCTB HCIIOJIB30BaHUS BUACOHAOIIOICHHS 32 TTPOLECCOM BBIMOTHEHUS
MPAaKTUYECKUX paboT 00yJaroMMUCS U3MEHSIET TTOIXO0/Ibl K OLIEHUBAHUIO padoT.

ONEKTPOHHBIN OTYET O MPOAEIAHHON IPAKTUUECKOM paboTe MOXKET COITPOBOKAATHCS
NPUKpPEIJICHHOH (hoTorpadueii, KoTopas Mo3BOJISET OLEHUBATH PABUIBHOCTh COOpPAaHHOM
AKCIEPUMEHTAIbHON YCTaHOBKH, 00JI€€ TIOJHO OMPEAEATh MOJTHOTY U MPaBUIBHOCTD
MIPOJIEIAHHOTO UCCIIEeIOBaHUS, aHAJIM3UPOBATh JOCTOBEPHOCTD MPEICTABICHHBIX
HKCIEPUMEHTANIbHBIX JaHHBIX. [Ipy 0OAHOBpEMEHHOM BBITIOJHEHUH Pa3HBIMU TPYMIIIaMH
00y4aroLMXCs pa3HbIX
HCCIIEI0BATENbCKUX paboT 11e51eco00pa3Ho UCIOIb30BaTh BUIE03AIUCh BCEro xona pabor. B
ATOM CJly4ae OLlEHUBATbCA MOT'YT HE TOJbKO MPEAMETHBIE PE3YJIbTAThl, CBSI3aHHBIE C
IPOBEJAECHUEM KOHKPETHOI O KCIIEPUMEHTA, HO U KOMMYHUKAaTUBHBIE U PETYJIATHBHbIE 1€ CTBUS:

IUTAaHUPOBAaHUE PaOOTHI,
OTCIIeKMBAaHUE X0Aa pabOThl, KOPPEKLUs IIaHa paboThl, KOMMYHUKAIIUS B COBMECTHOM
JeATEeIPHOCTH, HAJIMYUE (MM OTCYTCTBUE) KOH(MIUKTOB U CIIOCOOBI MX PEIICHHMS.

Hcnonp3oBanue n1uppoBbIX 1a00paTOpuil CYIIECTBEHHO pacIiupsieT CIEKTP BO3MOKHbBIX
OIIBITOB U MCCJIEOBAHUN, 0COOEHHO 3TO KacaeTcs U3y4eHHsI OMOJIOTUU U XUMUHU.

Pacimmpenue criekTpa BO3MOKHOCTEH MOXKHO IPOMILIIFOCTPUPOBATh HA IpUMeEpe
U3YUYCHHUS HIIEKTPOMArHUTHON HHAYKIIUH B Kypce ¢pu3uku. [Ipu ncrnoab30BaHUN CTPETIOYHOTO
aMIepMeTpa TPaJUIIMOHHO HAOMIOAAI0T NI (haKT BOSHUKHOBEHUS MHIYKIIMOHHOTO TOKA B
IPOBOJIHUKE M U3MEHEHUE €T0 HAIIPABJICHHS TP U3MEHEHUHU CKOPOCTH BHECEHHSI MAarHUTA W
ero nossipuoctu. McnonpzoBanue nupoBoro JaTyuka Mo3BoJsieT MOTYYUTh OCIHMIIIOrPaMMy
O/1C unaykuuu, BO3HUKAIOIIEH B KaTYIIKe, IPU MPOoJieTe Yepe3 Hee MarHuTa. JTO MO3BOJISET
CpaBHHUBATh 3HaYeHUs MakcuManbHbIX J/]C mpu nposeTe yepes3 KaTyIIKy MarHuTa ¢ pasHbIMU
CKOPOCTSIMH U € Pa3HOM NOJIIPHOCTHIO, AHAJIM3UPOBATH BUJI TIOJyUYEHHON 3aBUCUMOCTH,
KOHCTPYHUPOBATh IKCIIEPUMEHTAIIBHBIE 3aJJa41 110 U3yUEHUIO JIEKTPOMAarHUTHON MHAYKIUH.

[Tu¢posas nabopaTropus NO3BOJIET OPraHU30BATH IPOEKTHYIO U Y4eOHO-
HCCIIEZI0BATEbCKYIO 1eATeIbHOCTh IIKOJFHUKOB KaK B paMKax YPOKOB, TAK U BO BHEYPOUHOI
nesiTensHoCcT. Hannuue pazHooOpa3HbIX HU(PPOBBIX TaTYMKOB 1A€T BO3MOXKHOCTb TPOBOAUTH
camble pa3HOOOpa3HbIE HCCIIeNOBaHUs, ONUPAsiCh HA MHTEpeckl oOydaromuxcs. B kauectse
prMepa MOXKHO IIPUBECTU UCCIIEI0OBaHUS KOJOTMYECKOW HAIIPaBJIEHHOCTH IO BBISIBJICHUIO
(bakTOpOB 3arpsA3HEHUs OKPYXKAIOLIEH Cpeibl, H3YYEHHIO KOJOIMUYECKOI0 COCTOSHUS
MIOMELIEHUH LIKOJIbI, TOUBbI, BO3/1yXa B HACEJIEHHOM IYHKTE U T.1. MccnenoBarenabckue paboTsl
C UCIIOJIb30BaHNEM IU(PPOBBIX TATYMKOB Iienecoo0pa3Ho nmpennarats yyamumes 1011 kmaccos B
pamKax 00s3aTeNbHON JJIs1 HUX MIPOCKTHOM JESITEIbHOCTH. BBINOJIHEHNE TaKUX TPOCKTOB
SBIISIETCSI OCHOBAHUEM JIJIsI OI[EHKU HE TOJIBKO YPOBHS C(HOPMUPOBAHHOCTH MPEIMETHBIX
pe3yJIbTaTOB, HO UTOTOBOM OIIEHKH JTOCTHYKEHUS METAIPEAMETHBIX PE3yJIbTaTOB 00yYEHUS:
KOMMYHUKATHBHBIX (KOTOpBIE OLIEHUBAIOTCS KaK B IIpoliecce MPOoBeIeHusl paboThl, TaK U B
IpOIIeCcCe 3alUThl HPOEKTa UM UCCIIEIOBaHM) U PETYJIATUBHBIX (KOTOpPBIE OIICHUBAIOTCS B
MIPOLIECCE BHITTOJIIHEHUS TPOEKTA).

OcHarienue JUIst U3y4eHus: PU3MKH MPEICTABICHO B BUI€ 000PYIOBaHUS s
JIEMOHCTPALIMOHHBIX ONBITOB U 000pYI0BAaHUS JIJIs TAaOOPATOPHBIX PA0OT M yUEHHUECKUX
OIIBITOB, BKJIFOYAs OOIIYIO JIJIsl €CTECTBEHHOHAYYHOr 0 IMKJIA I (POBYIO 1ab0paTOPHIO, a TAKXKE
1upoByIo J1abopaTopHio MO Gu3nKe (Kak TOMOTHUTEIbHBIA 3JIEMEHT AJis YTiIyOJIeHHOro



U3y4eHUsl PU3UKHN).

JleMoHCTpanmoHHOE 000pyI0BaHUE 00ECIIeYuBaET BO3MOXKHOCTh HAOIIOIEHUS
OOJILIIMHCTBA N3yYaeMbIX SBJIEHUI, TPOLIECCOB U 3aKOHOB. DTO BO3MOKHO IIPH ONTHUMAJILHOM
COYETaHUH aHAJIOTOBBbIX U IU(POBBIX CPEJICTB HAOIIOAEHM S, aHAIN3a U3MEPUTEIbHON
uHpopmanuu. Tak, HanpuMep, Uist Kypca pU3MKH OCHOBHOM IIKOJIbI €CTh BO3MOXKHOCTh
JIEMOHCTPALIMU KJIACCUYE€CKUX JE€MOHCTPALIMOHHBIX SKCIIEPUMEHTOB: MaJeHUE Tell B TPyOKe
HeroToHa, feMOHCTpaus AecTBHs aTMOC(HEpHOTro aBlieHus, 3aKoHa [lackans, n3MeHeHus
o0BbeMa Tel MPU HarpeBaHuU (OXJIaXKIEHUH ), TPUTHKEHUS MOJIeKy U T.1. Habop mo
AJIEKTPOCTATUKE AAE€T BO3MOXKHOCTH JIEMOHCTPAIIMH JIEKTPU3AIINH TEJl, 3aKOHA COXPAHEHUS
3apsijia, TMHUNA HAaIpsHyKEHHOCTH 3JIEKTPHUYECKOro MOJIS U T.JI. U MOKET MCIOJIb30BaThCS Kak 8
KJIacce MpH U3yYEHHUH 3JIEKTPOMArHUTHBIX SIBJIEHUH, Tak U B 10 Kiacce npu U3y4yeHUH
AJIEKTPOCTATUKH.

[Tpu mpoBeneHNH TEMOHCTPAIIMOHHBIX OIMBITOB JOJDKHBI COOJIOIATHCS TPEOOBAHUS K X
HaIJISIIHOCTH (SICHAs ¥ TIOHSITHAsI TOCTAHOBKA OIbITA), BAAMMOCTH JJIsl BCEX YJalIuxcs Kiacca
(IpM HAJTMYUU METIKUX JeTalieil HCIoNb3yeTCs UX YBEIHUEeHHOE H300pakeHe MPH MOMOIIN BeO-
KaMepbl), SMOIIMOHAJILHOCTHU U, TI0 BO3MOKHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAIIMOHHBIN OIBIT
JIOJDKEH BBI3bIBaTh MHTEPEC YUalllMXCsl, CO3AaBaTh MOTUBALIMIO K U3YUYCHUIO TPEIMETa) U
yOeauTenbHOCTH (MOKa3bIBaTh TOT A((PEKT, Ha JEMOHCTPALIMIO KOTOPOro OH ObUI HAPaBJIEH).

Opnako peasmzanys ASSITEIbHOCTHOr O MOJX0/1a B 00y4eHUH (PU3HKE MEPEHOCUT aKL[EHT
C IEMOH CTPALIMOHHOI0 SKCIIEPUMEHTA Ha ydyeHnueckuil. Hanpumep, mo MmexaHuKe HcClIe0BaHNE
KHUHEMAaTHYECKHUX 3aKOHOMEPHOCTEH, 3aKOHOB TMHAMUKHU, KOJIeOATeIbHBIX JIBHKEHUI
MEPEHECEHO B YUEHUYECKUI SKCIIEPUMEHT C COOTBETCTBYIOIIUM HabopoM obopyaoBanus. [1pu
M3YYEHUU JIEKTPOJUHAMUKY JIAOOpaTOpHOE 000PYIOBaHUE MTO3BOJISIET UCCIEA0BATH HE TOIBKO
3aKOHBI TOCTOSIHHOT'O TOKA, HO C MCIOJIb30BaHUEM KOMIIBIOTEPHOr0 OCLMIIIOrpada mo3Bossier
poHabI0AaTh U UCCIIE0BATh 3JEKTPUUECKUE LI IEPEMEHHOI0 TOKa, 010K A1O010B
MIO3BOJISIET MCCIIEA0BATh BOJIbTAMIIEPHbBIE XapaKTEepUCTUKU Auoza. [Ipu u3yuyeHuu onTuku
n1abopaTopHOe 000py/10BaHNE MTO3BOJIAET U3YUHTh 3aKOHBI T€OMETPUYECKON ONTUKH
(mpesiomIieHU e CBETA B MOMYIMIMHIPE U MOJIy4YeHH e N300pakeHUs B TMH3aX ) U MPOHAOIIOIATh
OCHOBHBIE SIBIICHUS] BOTHOBOW ONTHUKH (MHTEPPEPEHIUS U MOJSIPU3aIlns), HCCIEI0BATh
nudpaknuo ceera (U paKIuoOHHAs PEIIeTKa).

B cooTBeTcTBUU C MpeIMETHBIMU pe3yJIbTaTaMH 00y4eHHs pU3uKe 000py10BaHUE IS
YUEHHYECKHUX OIBITOB 00ECIEUNBAET POBEICHUE CIEAYIOUINX TUIIOB paboT, CrpyNIHUPOBAaHHBIX
M0 BUAAaM JIeATeIbHOCTH, HE3aBUCUMO OT UX TEMaTHUYECKON MPUHAIICKHOCTH:

1. IIpoBenenue npaMbIX H3MepeHHil PU3NUECKHX BEIMIMH (M3MEPEHUE MacChl, 00beMa
YKUJIKOCTH, TEMIIEPATYPbI KUIAKOCTH, CUITbI, CUJIBI TOKA, HATTPSDKEHHS) C UCIIOJIb30BAaHUEM
AHAJIOrOBBIX M IU(PPOBBIX IPUOOPOB.

2. Tlposepka 3aJaHHBIX IPEATIOI0KEHHH (IPAMBIE U3MepeHHs PM3NIECKUX BEIUUMH U
CpaBHEHUE 3aJIaHHBIX COOTHOILIEHUHN Mexay HUMH). Hanpumep: npoBepka yCcinoBHil IJIaBaHUS
TEJ, YCIIOBHM paBHOBECHSI phluara 1 0JIOKOB, 3aKOHOMEPHOCTEH MOCIEI0BATEIbHOTO U
HapauieIbHOr0 COEIMHEHUS IPOBOIHUKOB U T. 1.

3. Pacuer 110 HoIy4eHHBIM Pe3yIbTaTaM IPSAMbIX H3MEPEHHUI 3aBUCHMOr0 OT HUX
napaMerpa (B OCHOBHOM IIK0JIe)  KOCBeHHbIe n3Mmepenus (B 10-11 kmaccax).

Hanpumep: yckopeHue Tena npu paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOIO
HaJeHUs, )KECTKOCTb MIPYKUHBI, KOA()PULIMEHT TPEHUs CKOJIbKEHUs, MeXaHnyeckas paboTa u
MOIIHOCTb U T. 1.

4. HaGmoneHue sBICHUI ¥ TOCTAHOBKA ONLITOB (HAa KAUYECTBEHHOM YPOBHE) 110
o0HapyKeHHI0 (aKTOPOB, BIUSIONINX HA IPOTeKaHNE JaHHbBIX sABJIeHUI. Hanpumep:
IpSIMOJIMHEWHOE paclpoCTpaHeHHe CBETa, JUCIIEPCHs CBETa; U3yUEHUE CBONCTB U300pakeHus B
IJIOCKOM 3€epKajie ! T. II.

5. Hccnenopanne 3aBUCMMOCTH OIHOM (pU3MUECKOl BEMMUUHBI OT APYTOii C
IpeACTaBICHUEM Pe3yIbTaTOB B BUIE rpadiKa U pacyeTa HucKoMoro napametpa. Hampumep:



3aBUCHUMOCTHU IIyTH PaBHOMEPHO JABMKYIIETOCs TeJla OT BPEMEHH JBH)KEHUS TeJa; CUJIbI TPEHUS
CKOJIb)KEHHSI OT CUJIBI HOPMAJIbHOTO JIaBJIEHUs, KauecTBa 00pabOTKU MMOBEPXHOCTEH Tel U
HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIA I COPUKOCHOBEHUSI T€J; CUJIbI YIPYTOCTH OT
YIIMHEHUSI IPYKUHBI;, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOrpyKEHHOM YacTH Tejla U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTH TeJa, OT INIyOUHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO U T.A.

JlabopaTopHOe 000pyI0BaHHE 00ECIIEUNBACT CAMOCTOSTEIBHBIN y4eHUYeCKUI
HKCTIEPUMEHT, KOTOPBIH MOXKET UMETh pa3IryHble (OPMBbI: (PPOHTATIBHBIN SKCIEPUMEHT
(ppoHTaNBHBIE ONBITHI U JJAOOpPATOPHBIE PA0OTHI), paOOTHI MPAKTUKYMa, y4eOHO-
HCCIIeI0BAaTEIbCKUE PA0OTHI U MPOEKTHI KCIIEPUMEHTAILHOr0 XapakTepa. [Ipu aTom
HOPMAaTHBHO-00513aTeIbHBIM BHE 3aBUCUMOCTH OT YPOBHS U3y4deHUs (U3MKH (0a30BBINA UIIH
yriayOJIeHHBIH) 1 00pa30BaTENbHON IPOrpaMMBbl (OCHOBHASI MJIU CPEAHSIS IIKOJIA) SBIISETCS
(pOHTAJIBHBIN KCIIEpUMEHT. IMEHHO OCpeIcTBOM (PPOHTAJILHOTO IKCIIEPUMEHTA JIOCTUTAIOTCS
IpeIMETHBIE PE3yJIbTaThl SKCIIEPUMEHTABHOTO XapaKTepa, a yJaIlluMHICs OCBaHBAaIOTCS
CIOCOOBI J1eHCTBUI, COOTBETCTBYIOINE YKa3aHHBIM BbIIIE AT THIaM paboT. JlabopaTopHbIii
IPaKTUKYM 1eJ1eco00pa3eH TOJILKO MIPU YIIIyOJEeHHOM YPOBHE U3Y4EHUs NpeIMeTa.

OnTumalIbHBIM 715 TOCTUKEHUS 11eJIed TpoBeeHnsl PPOHTATIBHOI O SKCIEPUMEHTa
ABJIIE€TCS MPEACTABJIEHHUE JJAOOPATOPHOro 000PYI0BAHUS U MATEPHAJIOB B BUJIE TEMATUUECKUX
KOMILJIEKTOB 10 MEXaHHUKE, MOJIEKYJISIPHON (U3UKeE, HIEKTPUUECTBY U onTHUKE. Mcnonb3oBanue
TEMATHYECKUX KOMILIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BayKHEHIIIEr0 YMEHMUsI, KaK
noA00p yyamumucs o00py10BaHUs B COOTBETCTBUH C LIEJIbIO UCCIIEI0BAHUS U3 U30BITOUHON
HOMEHKJIATyphbl IPEAJI0KEHHOTO KOMIUIEKTa; TT03BOJISIET MPOBOAUTD HKCIEPUMEHTAIbHYIO
paboTy Ha I0O0M 3Tane ypoKa; yMEHbIIAET TPYAOBbIE 3aTPAThl YUUTENS [IPHU MOATOTOBKE K
ypOKaMm, IMOCKOJIbKY He TpeOyeTcs IepeKOMIIOHOBKA 000pYy/10BaHUSI B COOTBETCTBUU C 3aJja4aMHU
KOHKPETHOT'O ypOKa.

[Tpu niaHUpOBaHUM MPAKTUYECKUX PaOOT Ba)KHO UMETh B BUAY, UTO IIPEAMETHbIE
pe3yabTaThl 3KCIIEPUMEHTAIBLHOI'O XapaKTepa MOT'YT OBITh OCBOEHBI TOJIBKO MPU ONITHUMAJIEHOM
COYETaHUH KPAaTKOBPEMEHHBIX (DPOHTAIBHBIX OIBITOB U OJJHOYACOBBIX JJa0OPaTOPHBIX paldoT.

Baxnoe 3HaueHHE MMeeT TOT (DaKT, 9TO B COCTAB (PPOHTATHHOT'O 000PYIOBAHUS HAPSAY C
aHAJIOTOBBIMU BXOJAT U U POBBIE cpesicTBA U3MepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIM
CEKYHJIOMEp C IaTYMKaMHU, 3JeKTPOHHBIE BECH U JaTYUKH LUppoBoii maboparopuun. Takum
o0pa3oM, Ipu MPOBeIEHUN PPOHTATBHOTO SKCIIEPUMEHTa B OCHOBHOM HIKOJIE€ YYEHUKH
3HAKOMSTCS C 3JIEKTPOHHBIMU CIIOCOOAMU M3MEPEHUH U BBIYUCIICHU.

brok o6opynoBaHus 111 y4eHUYEeCKUX padoT o ¢usuke chopMupoBaH Ha Oa3e mepeuHs
00opyioBaHus AJIs IPOBEAEHNS OCHOBHOTO IOCYJJapCTBEHHOI'0 3K3aMeHa 110 (pU3UKeE.
Hcnonb3oBanue npruOOpoB U 000PYLOBaHUS C €IMHBIMU JIJIsl BCEX 00yUYarOLINXCs
XapaKTepUCTUKAMU [103BOJIIE€T CTaHIapTU3UPOBATh MPOLEAYPbI BHITOJHEHUS
HKCIIEPUMEHTAJIbHBIX 3a/laHUI Ha 3K3aMeHe U 00eCIeunTh HaJISKHYIO OLIEHKY Pe3yJIbTaTOB Ha
OCHOBAHUU 3KCIIEPTHOM NMPOBEPKH OTBETOB 00ydaromuxcs. [Ipu 3ToM ocHOBaHueEM Juist BbIBOIA
0 MPaBUIILHOCTY NPOBEIEHUS JAHHOT' O OMBITA SIBJISIFOTCS PE3YJIbTAThl, IOIyYEHHbIE YUaIllUMUCS
IIOCPE/ICTBOM MPSAMBIX U3MEPEHUH 3aJaHHBIX (PU3NYECKUX BEIUYHUH.

HaGop 171t mpoBeieHns: OCHOBHOI'O I'OCYIapCTBEHHOI'0 SK3aMeHa 00eCceynBaeT
pa3paboTKy HECKOJIbKUX OJHOTUIIHBIX 3aJaHUN TP UCII0JIb30BAHUU OJJMHAKOBOT O
000pYZOBaHUS C Pa3HBIMU XapaKTEPUCTUKAMU. DTOT MOAXO] LIeJIecO00pa3HO UCIOIb30BATh U
IpU MPOBEIeHUU (PPOHTATBHBIX ONBITOB U JJabopaTOpHBIX padboT. Hanpumep, npu nposeneHun
HCCJIEZIOBAHUS 3aBUCUMOCTH CHUJIbI TOKa OT HANPSKEHHsI MOXKHO BBIIEIUTH B KJlacce TPYIIIIbI,
KOTOpbI€ OYAYyT MPOBOAUTH JAHHOE HCCIIEI0BAHNE, HCIIONb3Ys PE3UCTOPHI C Pa3HBIM
CONPOTHUBIICHHEM,H JIaMITOuKYy. 1o pe3ynpTaTaM MOKHO CPaBHUTH MOJIy4EHHBIE 3aBUCHMOCTH,
00CYAMTb TPaHHUIIBI BBITOJTHEHHS 3aKoHa OMa 1S ydacTKa IIeu, O PeIeIUTh CONPOTUBICHUS
PE3UCTOPOB.

CrenyeT OTMETUTH, UTO IIPU POBEEHUH (PPOHTATBLHBIX ONBITOB U Ja00OPaTOPHBIX paboT
B OCHOBHOU HIKOJIEe TpeOyeTcs 3aMUCh Pe3yIbTaTOB BCEX MPSAMBIX U3MEPEHUH C yUETOM



a0COTIOTHOM MOT'PEUTHOCTH. 371eCh MTPH UCIOIb30BAHUH TPATUIIMOHHOTO 000pYy10BaHUS
(MEH3ypOK, TUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOUHBIX AMIIEPMETPOB U BOJIBTMETPOB
a0COTIOTHYIO MO PELIHOCT 11€J1IECO00Pa3HO CBA3bIBATH C LICHOM JieieHus npubopa, a npu
nepexoze K HMPPOBbIM HHCTPYMEHTaM (LU (POBbIE BECHI U AATYUKH) YUUTh pPaOOTaTh C
OINHCAHUSAMU 3TUX NPUOOPOB, BBIAEISS JaHHbIE 00 a0COIOTHOM MOrPEIIHOCTH, MO0
npeaJiaraTb 3Ha4eHNe MOrPEIIHOCTH B TEKCTE 3aJaHuM.

[Tpu mpoBeeHNN UCCISTOBAHMS 3aBUCUMOCTEH OAHOM (PU3MUECKON BEIMYUHBI OT
IpYroi ydamuecs J0KHBI OCBOUTH MOCTPOCHHE IPpapUKOB ¢ yKazaHUeM abCOIOTHBIX
MOTPELIHOCTEH, a MPH MPOBEIEHNUN PadOT Ha MPOBEPKY MPEANOIOKEHUN - YMETh CPaBHUBATh
3HAYEHHSI IBYX MPSIMBIX U3MEPEHUHN C y4eTOM abCOIIOTHOM MOrpenIHOCTH ( HallpuMep, MyTeM
CpaBHEHHUS UHTEPBAJIOB MOJIY4YCHHBIX 3HaUEHHI Ha yrciioBoi ocu). [IpoBenenne namMepeHuii u
uccnenoBanuii B kypce gpusuku 10-11 kaaccoB gOMOTHSAIOTCS UCIOIb30BAHUEM OTHOCHUTEIBHBIX
MOTPEIIHOCTEN, yJalecs JOJDKHBI HAYYUTHCS PACCUUTHIBATh OTHOCUTEIIbHBIE TOTPEIIHOCTH B
MPOCTEHIIIUX CIydasiX MPsIMbIX U3MEPEHUN U CPAaBHUBATH TOYHOCTh PA3JIMYHBIX U3MEPECHUM.

ObpaiaeM BHUMaHUE, YTO OIIEHUBAaHKE Ja0OPaTOPHBIX PabOT JOHKHO 6a3MPOBATHCH,
KaK U B KpUTEPHIX OLEHUBAHUS dKciepuMeHTaIbHbIX 3aaaHuil KUM OI'D, He Ha npaBUIIbHOCTH
oopmiienust otyeTa o paboTe, a Ha MPAaBUILHOCTHU 1eHCTBUH 110 cOOPY YCTaHOBKH, TPOBEIECHUIO
OIIBITOB, CHATHIO NTOKa3aHUM NpHOOpPOB.

OcHaruenue 111 U3y4eHus: OMoJIOruy IPEJCTaBIEHO KOMIIJIEKTAMU JE€MOH CTPAllMOHHBIX
BJIQXKHBIX IIPENapaToB, repoapueB U KOJUJIEKIHU 110 pa3HbIM TEMaM Kypca OMOJIOrHH, a TaKXKe
upoBoii 1abopaTtopueii Ay MpoBeAeHHs MpakTudeckux padbot. Kpome Toro, mpu uzyuenuu
OMOIIOruK MOXKET HCIOIb30BaTh LU (PPOBasi TabopaTOPHs MO OHOJIOTUH (KaK JOMOJTHUTEIbHBIN
AJIEMEHT JJIsl YTIIYyOJICHHOTO U3YYEeHHS Kypca).

B yuebHoM mporecce ydamuecs J10JKHbI TOTYYUTh BO3MOXHOCTh UYBCTBEHHOTO
BOCIIPUSATHS U3y4aeMbIX SIBJICHUM U 00BbeKTOB. OHAKO H3y4yaeMble IBJICHUSI U O0BEKThI HE
BCErja MOT'yT ObITh HEMOCPEICTBEHHO BOCIIPOM3BEIEHBI UM ITOKa3aHbl B Y4€OHOM ITOMEIIEHUH.
B sTom ciydae yueOHOe 000py10BaHUE TA€T BO3ZMOXKHOCTh X BOCIIPOM3BECTH ONOCPEAOBAHO,
gyepe3 KOJIEKIUI0, TepOapHBbIii JTUCT, MUKPOIIPEnapaT, MOAENb, BUACOParMeHT U T.1.

BrnakHble npenapatsl MPenCcTaBisSIOT cCo00i HATypaIbHbIE 00bEKThI, CMOHTUPOBAHHBIE
Ha CTEKJITHHOM IJIACTUHKE U OMYIICHHbIE B CTEKJISIHHBIN LUIMHAP C KOHCEPBUPYIOLIEH
KHUJIKOCTBIO, TMOO MpeacTaBIeHHbIE B IJIACTUKE. 3/1€Ch MPEAJIaraloTcs TOTaJbHbIE Mpernaparsl,
MO3BOJIIOIIME U3y4YaTh BHEIIHEE CTPOCHHE OpraHi3Ma MM ero yacty, (Hanpumep: «Kopenb
0000BOTrO pacTeHus ¢ KiryoeHpkamMu»,  «['a/tokay); aHaTOMUYECKHE Mpenaparsl,
IpeAHa3HAYEHHbIE JJIs1 U3y4EHUsl BHYTPEHHEr 0 CTPOEHUS OpraHu3Ma WM €ro OpraHoB
(manpumep: «BHyTpeHHee cTpoeHue IATYIIKHY), «BHyTpeHHee CTpoeHue NTUIIBD );
OuosornyecKue mpenaparsl, JAIOUIMeE MPEeICcTaBIeHHe O CTaIUsAX Pa3BUTUS OpraHu3Ma
(nanpumep: «Pa3BuTue KOCTUCTOH pHIOBI», «Pa3zBuTHE Kypullbl»). BiaxkHbie npemnapaTsl
MCIOJIb3YIOTCS KaK pa3fAaTOYHbIM MaTepral B IpoLecce JEMOHCTPALUU ITPU U3Yy4E€HUU HOBOT'O
MaTepuaa UM B IIPOLIECCE BHIMOIHEHUS IPAKTUUECKUX 3aJjaHU, pa3paboTaHHbIX HA UX
OCHOBE.

I'epOapuu - coOpaHue NpecCOBaHHbBIX, 3aCYILIEHHBIX PACTEHUH WM UX YaCTEH IOMOTaroT
U3ydaTh pacTeHUE B KAOMHETE U y3HaBaTh €r0 B MIPUPOJIE, a repOapu3aius - Haubonee mpocTon
Croco0 COXpaHEHHs PACTCHHMI M X YaCTeH B TCUCHUE JUIMTCIILHOI'O BpeMeHH. B repeune
npeziaraeTcsi cucTeMaTudeckuii repdapuii (Hanpumep, «OCHOBHBIE TPYIIIBI PACTEHUN») U
rep6apuii o o01el Onosioruu (KOTOPbIH MO3BOJISET MPOUILTIOCTPUPOBATh U3MEHUYUBOCTb,
HCKYCCTBEHHBIN 0TOOD, CUCTEMAaTHUECKUE KaTErOpUU U BUJI000pa30BaHUE, TUBEPrEeHIUS U
KOHBEPreHIIMsI, TOMOJIOTMUHbIE U aHAJIOTUYHBIE OpTraHbl, pyIUMEHTapHbIE OpraHbl, apoMopdo3,
uaroaganTanus GEeHOTUI U TeHOTHIT, TOJUTUIONANS, OTaIeHHAs THOpHIN3aIus,
B3aMMOJICHCTBHE PACTEHUN C a0MOTHYECKUMU (PaKTOpaMU CPEJIbl, B3AUMO/ICHCTBHE PACTEHUH C
ouoTnueckuM (akTopamu cpenbl). I'epObapHbIii MaTeprat HCIONB3YIOT KaK pa31aTOYHbIN
MaTepua AJIsg JEMOHCTPAIMH 3y4aeMbIX 0ObEKTOB, JUIsl BHITIOTHEHUS MPAKTUYECKUX 3a1aHUN
MU 3aKpEIUICHUH MaTepuajia Ui TUarHOCTHKU y4eOHBIX pe3ysbTaToB.



Takoke npencraBiaeHbl KOJUIEKIUU - HA0OPHI MPEIMETOB MM BEUIECTB, TOJT00PaHHBIX 11O
ornpeneneHHbIM npru3HakaM. OObEeKTaMHi UX MOTYT OBITh PAacIPaBJICHHBIE U 3aCyIICHHBIC
HAceKOMble, paKooOpa3Hble, PAKOBUHbI
MOJUTIOCKOB, OT/I€JIbHBIE YACTH CKEJIETOB KUBOTHBIX. B KOJUIEKIIHUAX COYETAIOT HaTypajbHbIE
00BEKTHI ¢ X U300pakKE€HUEM B BUJIE PUCYHKOB MJIM MYJIsDKel - uMmuTaiuil. [IpeanoxxeHHsie B
nepeyHe MopQOIOrHIecKre KOJUIEKIIMH JA0T MPEICTaBICHNE O BHEITHEM CTPOCHUU OPTaHOB
WA UX 9aCTel, TO3BOJISIOT TPOBOANTH CPABHEHUSI OOHEKTOB, BBISICHATH UX OOIINE YEPTHI U
yepThl paznmuuuss  (Hanpumep:  «lIpeacraBurenu oTpsI0B HACEKOMBIX» H JIP.);

0011101 0JIOrHYEeCKU e KOJIJICKIIUH MO3BOJISIOT BBISICHATH B3aMMOCBS3H B OPraH MueCKOM MHUPE,
paccMaTpHuBaTh pa3BUTHE OPraHU3MOB, TPOCIEKUBATH 00IIEOMOTOTHYECKIE 3aKOHOMEPHOCTH
(Hampumep: «[IprMepsbl 3aUTHBIX TIPUCIIOCOONIEHUHN Y
HAceKOMBIX»). Komneknun, kak u repdapuu, UCIIOI3YIOT KaK Pa3IaTOYHbIN MaTepHal IJist
JIEMOHCTPALIUU U3y4aeMbIX 00bEKTOB, JJIs BHITOIHEHUS TPAKTUYECKUX 3aJJaHUM MTPH
3aKpeIIeHUH MaTepraia Wi JUarHOCTUKH Y4eOHBIX Pe3yJIbTaTOB.

O3HaKOMIIEHH € YYaIIUXCSl C MUKPOCKOITUYECKHM CTPOEHUEM JKUBBIX OPraHU3MOB - OJTHA
U3 TJIABHEHIINX 337a4 HAyKH, TO3BOJISIIOIIMX IMOJBECTH IKOJIbHUKOB K TOHUMAaHUIO €IHMHCTBA
OpraHnuyeckoro Mupa. J1js nposeneHus 1a00paTOPHBIX paboT B UGPOBYIO J1a00paTOPHIO
BKJIFOUEH MUKPOCKOII, @ B KOMIUIEKTE ITOCYbl U 000py10BaHUS OOIIEro Ha3HAUYEHHUS UMEIOTCS
HE0OXO0IMMOE OCHAIICHHE JIJISl TPOBEICHUSI TAOOPATOPHBIX paloT.

[Tu¢posas naboparopus BKIOYaeT HA0OP AJIs U3TOTOBIEHHUSI MUKPOIIPENapaToB.
Caexxue mpenapaTthbl U3rOTaBIMBAIOT JIJIS1 HEMEJICHHOT0 paccMoTpeHus. K HuM oTHocsaTCs
KUAKOCTHBIE (00BEKTHI OOBIYHO MTOMEUIAIOTCS B BOJY, a TIPENapaThl COXpaHIIOTCA B TEUCHUE
HECKOJIbKUX JIHEH ), cyxue (HampuMep, YaCTHILY ITHYbEro Iepa, IPOCTO MOI0KHUTh Ha
IPEAMETHOE CTEKJIO U MUKPOCKOIMPOBATh), KHUBBIE IIpernapaThl (Ma3KH - KaIlld )KUJIKOCTH,
HaIpUMep KpOBHU) U BUTAJIbHBIE ITpenapaThl  (KOTOPbIE UCIIOJIB3YIOTCS ISl U3YdEHUS
MaJIOKJIETOYHBIX 00BEKTOB (ITPOCTEHUININX, KOJIOHUH BOAOPOCIIEH), 111 HAOTIOICHUS ABUKEHUS
(Tydenbku, ameOsl). [IpuroroBienne MUKpoIpenaparta BoIpabaThIBaeT y y4amierocsi HaBbIKU
CaMOCTOSTENIbHON paOOThl, aKTUBU3UPYET UX MTO3HABATEIbHYIO J1€ITEIIbHOCTD U 3HAKOMHUT C
TEXHUKOW ¥ METOJUKON HaYYHOTO MCClIeOBaHus. B I poByr0 1ab0paToprio BKIIOYEH TaKKe
1 Ha0Op MUKPOIIPENapaToB, KOTOPbII COAEPKUT IMOCTOSHHBIE MTPENapaThl, 10Ir0e BpeMs
COXpaHSIOIHMEeCcs B IPUTOTHOM JJIsl MUKPOCKOIIMPOBAHUS BUJE.

CremyeT OTMETUTh, UTO HapsAY C UCIOJIb30BAaHUEM MEPEUN CIICHHOT O BhIIIEe y4eOHOro
000py10BaHUsI BAKHYIO POJIb B U3yUYE€HUU OMOJIOTMH UTPAIOT IPUPOAHbIE OOBEKTHI, TAK KaK B
OOJBIIMHCTBE CITy4aeB TOJIBKO OHU MOTYT 00€CIIEUNTh HAaUOOJIBIITYI0 KOHKPETHOCTD U TOJTHOTY
3HaHUH y4dalxcs, MIOMOraloT GOpMUPOBAHUIO Y HUX MPABHIIbHBIX OUOJOrHYecKux 3Hanuil. K
TaKUM KMBBIM 00BEKTaM OTHOCST PaCTeHHUS, )KUBOTHBIE )KUBOT'O YrOJIKa, aKBapruyMa,
Teppapuyma. D(h(PEeKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOIHBIMUA OO BEKTAMU SBIISIOTCS
AKCKYpPCHUU B OMOJIOTMYECKHE U KpaeBeauecKrue My3eH, 00OTaHUYECKHE CaJIbl, 300MapKu U
OKPY’KaloIHe KOy €CTECTBEHHbIE U MCKYCCTBEHHBIE IPUPOIHBIE COOOIIECTBA.

TpaaunuoHHble OMOIOrMYECKUE MYJISKU M MOJIEJIU B HACTOSIIIIEE BPEMS YCIIEIIHO
3aMEeHsA0TCs LU(POBBIMU 00pa30BaTENbHBIMU pECYpCaMu: BUIeOPparMeHTaM1, aHUMAaIeH,
BUPTyasIbHbIMH JabopaTopusivu. L{udpossie 06pa3oBaTenbHbIe pecypchl HE MOTYT CTaTh
MOJTHOLIEHHOM 3aMEHOH peabHBIX MPHUPOAHBIX 00BEKTOB, HO JAIOT BO3MOXXHOCTh
MO3HAKOMHUTHCS ¢ O0JIee MIMPOKUM KPYroM 0ObEKTOB, CO3/1al0T MPENOChUTKH IS
MHTeHcU(prKanuu 00pa3oBaTesIbHOr O IIpoLecca U 00eCIIeYnBalOT He3aMeIIIMTENIbH Y0 00paTHYIO
CBSI3b, KOMIIBIOTEPHYIO BU3yaJIM3al1i0 HHPOPMaLMU, aBTOMATH3ALUIO YIIpaBJIeHUs y4eOHO
JeSITEIbHOCTBIO U KOHTPOJIb €€ Pe3yIbTaTOB.

OcHauieHue A1 U3y4eHusl XMMUU MPEICTaBICHO B BUJIE IEMOHCTPALIUOHHOTO
000pyIOBaHUS, KOMILJIEKTa XUMUYECKUX PEAKTUBOB C HEOOXOIUMBIM 000PYyIOBAaHUEM U3
00IIIer0 KOMITJIEKTa TOCYABI M 000PYA0BaHUS ISl YICHUYECKUX ONBITOB M KOMILJIEKTa
koyekuii. Kpome Toro, mpu nu3y4eHuHu XUMHH UCIOJIb3YeTCsl 001ast 1JIst
€CTeCTBEHHOHAY4YHOI0 ITUKJIa udpoas nadbopatopus, a Taxxke 1udpoas 1adopaTopus 1o



XUMMH (KaK JTOMOJHUTENbHBIN 37IEMEHT JUIs yTIIyOJI€HHOTO U3yYEHUS] XUMUN).

JleMOHCTpallMOHHBII SKCIIEPUMEHT SIBIISIETCS BAKHOW YaCThI0 00y4eHUsI XUMUH. 37eCh
Ba)KHO IOMHUTB, UTO IIPH €r0 MPOBEIEHUHU 0053aTEIbHO JOJDKHBI ObITH COOJIIOICHBI BCE
HEOOXOIMMBIC ITAITBI:

MOCTaBKa IeJI1 YKCIIEPUMEHTA,

OIHCaHuE HEOOXOAUMOrO JJISl €ro BBHITOJIHEHUS 000pY/10BaHUS U PEAKTHBOB,

IUTaHUPOBAHKE MOPSAKA POBEACHHUS, O CAaHNE UCXOIHBIX BEIIECTB,

IIPOrHO3UPOBAHKE OXKHUIAEMbIX B PEaKLMOHHON CMECH U3MEHEHUH U Pe3yIbTaTOB
9KCIEPHUMEHTA,

ONHCAaHUE U3MEHEHUH, TPOU3OILEIIINX C BEIIECTBAMH,

(dbopMyIHMpOBKa BBIBOJIOB U3 SKCIIEPUMEHTA,

CO3/IaHUE PUCYHKA SKCIEPUMEHTAIbHON YCTAHOBKU U COCTABIIEHHUE YPABHEHUS PEAKIIHil.

B mporecce npoBenenns AeMOHCTpalluid, ydaliuecss OCBauBaIOT 3Talbl HPOBEIECHUS
OTIbITa, TO3TOMY Haubosee 3(h(HEeKTUBHBIM SBJISIETCS HE IPOCTOE OMMCAHUE OTBITa YUUTEIEM, a
UCIOJIb30BaHUE IBPUCTHUECKOM Oecenpl. [Ipu peanuzanuy Takoro cueHapus 1axe He OUeHb
CJIOXKHBIM OIBIT 3aHUMAET JOBOJIBHO MHOI'O BPEMEHH, HO CJIEIOBAHUE EMY I103BOJISIET
o0ecrneunTs NOHMMaHNEe 00 y4JaroMKCS IPHEMOB Hay4YHOI'O ITO3HAHMS U UCIIOJIb30BaHUE UX
YK€ B CAMOCTOSITENILHON JeATEIbHOCTH B MPOLIEcCe Y4EHNYECKOro akcnepumenTa. Ha
HAYaJILHOM JTare U3y4eHust XuMuH (B 8-9 kiaccax) IMEHHO TaKOW MOJIX0]] TO3BOJIET JOCTHYb
MaKCUMabHOHN 3P PEKTUBHOCTH OT MPOBEACHUS J1a00paTOPHBIX U MIPAKTUUYECKUX PadOT, a TAKKe
c(OpMUPOBATH y yYaLMXCS OTBETCTBEHHOE OTHOILIEHUE K 3KCIIEPUMEHTY.

[Tpu onleHHBaHUM YyUEHUYECKUX IMPAKTHUECKUX paboT 1[e1ec000pa3HO YUUTHIBATh
MOJXObl, UCIIOJb3YIOIIME B 9K3aMEHALIMOHHBIX MaTepuaiax. Tak, B HacTosIee BpemMs
IpeIaraeTcs SKCIepuMEHTAIFHOE 3a/1aHue, MPEAyCMaTPUBAIOIIee BEIOOP ABYX BEILIECTB U3
ISTH MPEIJIOKEHHBIX U TPOBEIEHNE C HUMU PEaKIINi, OTPaXKaroIIUX XUMUYECKUE CBONCTBA
YKa3aHHOTO B YCJIOBUU 3a7aHus BemecTBa. OleHnBaHNe UAEST Ha OCHOBAHUHU OTYETA yUYEHUKA O
npojenaHHoi paboTte (YpaBHEHHUsI pEaKIIHii, BEIBOIBI O HAOIIOAEHUSIX) U HA OCHOBAHUH MIPSIMOTO
HaOJII0IeHNs 3a e CTBUSMH Y4EHHUKa 10 TPOBEACHHIO OMBITOB. [Ipy 3TOM BBIAEISIOTCS 3TAIIbI
0TOOpAa BEIECTB M CMEIIMBAHUS BEIIECTB B COOTBETCTBUHU C MyHKTaMU MHCTPYKIIMH K padoTe.

Baxknelum HanpaBiieHUEM KaK JIEMOHCTPAIlMOHHOT0, TaK M Y4EHUYECKOT O
HKCIIEPUMEHTA TOJDKHO CTaTh MCIOJIb30BaHUE U (PPOBOii TabopaTopun, KOTOpas MO3BOJISET
OpraHU30BaTh XUMUYECKUM SKCIIEPUMEHT Ha MPUHIUITHAIBHO HOBOM YPOBHE, IEPEUTH OT
KauyeCTBEHHOM OLIEHKU Ha0JII0/1aeMbIX SBJICHUM K CHCTEMHOMY aHaJIM3y KOJIMYECTBEHHBIX
xapaktepuctuk. [Ipu paborte ¢ naTunkamu nudposoii 1aboparopun odecrneunBaeTcs
ABTOMAaTU3HUPOBAHHBIN cOOp U 00pabOTKa TaHHBIX, X0/ HIKCIEPHUMEHTa MOKET OTOOpaXaThCs B
BUJIE rpapKOB UITU MOKA3aHUI TPUOOPOB, a pe3yIbTaThl SKCIIEPUMEHTOB MOTYT COXPaHAThCS
nnutenbHoe Bpemsi. Hanbomnee akTyaabHBIM JIJIs1 XUMHH SIBJISIETCS IEPEXO K KOJTMUECTBEHHBIM
XapaKTEPUCTUKAM, KOTOPBIF MOXKHO IIPOUJUTIOCTPUPOBATH CIIEAYIOIMMU TPUMEPAMHU: U3y ECHHE
CTpOEHHUs IJIaMeHHU, onpeaesneHne pH B pasHbIX cpenax, onpeeaeHlue CKOPOCTH PEaKIH,
M3yYeHU e BIUSHUS KOHIIEHTPALUU U TEMIIEpaTyphl Ha CKOPOCTh PEAKIIHH.

[Mudposas mabopaTopus MO3BOISAET PeaTU30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTUMHU
peAMETaMH €CTECTBEHHOHAYYHOTO IMKJIA, TOCKOJIBKY 1aeT BO3MOKHOCTH BBIITOJIHATh
HMHTErpUpPOBaHHbIEC YUEOHBIE NCCIIEOBAHMS [10 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBauBaTh

DJIEMEHTBI CTATUCTUKHU U I/IH(i)OpMaHI/IOHHI)IG TCXHOJIOT'UH.






