[Ipunoxxenue 2 x npuxasy ot 22.02.2021r. Ne20
PexomeHaanuu 1o MCNOIb30BAHHIO CTAHAAPTHOrO KoMILIekTa obopyaoanus LlenTpa «Touka pocra» npu peanm3anuu
NMPOrpaMM eCTEeCTBEHHO-HAYYHOI H TeXHOJIOIHYeCKON HAaNPaBJICHHOCTEIi.

[lepeuens craHgapTHOTO KOMIUIEKTa 000pynoBaHus Uil ocHameHns LleHTpos «Touka pocTay chOpMHUPOBAH C YIETOM psina
NPUHIOUIIOB, B TOM YHUCJIC:

[MpuHIMI TpeeMCTBEHHOCTH cucTeM obopynoBanus. OGopyqoBaHUE Uil MPOBEIACHHS YIEHHYECKUX NPAKTHYECKUX paboT
SIBIISIETCS] OOIUM JUTSl YPOBHEH OCHOBHOTO OOIIETO U CpelHero obmiero odpa3zoBanus. B cucreme HarmsaHBIX cpeaCcTB 00yUEeHUS
U JIEMOHCTPAIlHOHHOTO OOOPYIOBAaHUS HMMEIOTCS 0a30BbIe 3JIEMEHTHI, OOIIME IJIsI OCHOBHOTO OOILEro M CpeIHero oOIiero
obpaszoBanust. Lludposas maboparopust m o0OpymoBaHME OOIIEro HAa3HAYCHHUs IO3BOJSIOT O0ECIIEUMBATH JEATEIHHOCTH
oOydJarommxcsi Kak B OCHOBHOM, TaK M B CTapiIeil IIKOJE, a B COBOKYIHOCTH C IU(POBBIMU 1abopaTopusiMu MO (H3HKE,
OMOJIOTUH ¥ XUMHH - NIPAKTHIECKYIO JIEITeIHHOCTh B paMKaxX M3ydeHHs eCTeCTBEHHOHAydHBIX mpeaMeToB B 10-11 kimaccax Ha
YIIIyOJICHHOM ypOBHE.

[IpyHIMO COYETaHHs KJIACCHYSCKUX U COBPEMEHHBIX CPEJCTB M3MEPEHHH U CHOCOOO0B SKCIEPUMEHTAIBHOTO HCCICIOBAHUS
sBieHnil. B coctaB 00opymoBaHMs BXOIT KJIACCHYECKHE CPEACTBA M3MEpeHMs (HalpuMmep: JUHAMOMETPBL, CTPEIOYHBIC
aMIepMeTp W BOJIBTMETP) M LU(POBBIE MPHOOPHI (HampuMep: HU(PPOBBIE BECHl, CeKyHAOMEep) U AaTtunku. CoOoeHne 3Toro
MIPUHIUIIA UMEET 0co00e 3HaUeHHE Ul YPOBHS OCHOBHOTO 00111eT0 00pa3oBaHusl, HOCKONIBKY 37€Ch IPOUCXOAUT 3HAKOMCTBO CO
criocobaMu U3MepeHHst (HU3HIECKUX BEIHMUYHUH, (OPMHUPYETCS IMOHUMAHHE NMPHHIUIOB NEHCTBHUS aHAJIOTOBBIX M3MEPUTENTBHBIX
mpuOOpOB M 00ecIednBaeTCsi Mepexo]] K HCIOIb30BAHMIO HHCTPYMEHTOB LU(POBOH mabopatopuu. [lpmHumum mpuopurera
YYEHHUUECKOTO IKCHEPHMEHTA ISl Peai3allii CHCTEMHO-JeITeIbHOCTHOTO 1TOX0Aa. Peanusaius cHCTEeMHO-esITeIbHOCTHOTO
MOAX0/a B OOYYEHHH €CTECTBEHHOHAYYHBIM IIpeqMeTaM OasupyeTcs B IHEpBYIO Odepelb Ha BOBICUCHHH OOYJalOIIUXCS B
NPAKTUICCKYIO AC€ATCIBbHOCTH 110 NMPOBEACHUIO Ha6.]'ll0}16HPlI>’I H OIIBITOB. HoaTomy 3HAYUTCJIbHAA 4acCThb HaGJ’[}O)IeHI/Iﬁ H OIIBITOB,
KOTOpbIe B TPAJAWIMOHHOM METOAMKE MpeIarajlich Kak JEMOHCTPALMOHHBIC, MEPEHECEHBl B pa3ps] YYCHHUYECKHX paboT.
Crnenyer OTMETHTH, YTO B HACTOSIIIEE BpeMs U3ydeHHe (PU3MKH, XMMHU 1 OHOIOTHH B OCHOBHOII IIKOJIE M Ha 0a30BOM ypOBHE
CTapILeH IIKOJIbI OPUCHTUPYETCSI HA OCBOCHHE €CTECTBEHHOHAYYHOI IPpaMOTHOCTH, KOTOpOe UAET uepe3 pa3BUTHE CIIOCOOHOCTEH
YUaIuXcsl aHAJIM3UPOBaTh PAa3HOOOPA3HYIO €CTECTBCHHOHAYUYHYI0 WH(OPMAIMIO M WCIOJIB30BATh ITONYYCHHBIC 3HAHUS IS
0OBSICHEHHUS SIBIICHUH U IIPOLIECCOB OKPYKAOIIET0 MUPA; MOHUMATh OCOOCHHOCTH HCIOJIB30BaHUSI METOIOB €CTECTBO3HAHMS IS
MOTy4YeHUs HAy4YHBIX JAHHBIX; TPOSBIATH CAMOCTOSITENBHOCTh CYXIGHHMH M IIOHUMAaTh pOJb HAYKH W TEXHOJOTMYECKHX
WHHOBAIMil B Pa3BUTHM OOIIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX HCCIENOBAHMH M UX CBA3b C HAIlUM MaTepHATbHBIM
OKPY)XEHHEM U COCTOSIHUEM OKpy»Karolei cpesibl. OprueHTalus Ha eCTeCTBEHHOHAYYHYIO TPAMOTHOCTD Mpe/roaraeT akeHT Ha
METO/IOJIOTHIO HayKH M HAIPSMYIO CBSI3aHO KakK C OOIIMM YHCIIOM yYEHHYECKHX OMNBITOB B KypcaX €CTECTBEHHBIX HayK, Tak U
HaNpaBlICHHOCTRI0 WX Ha (OpMHpPOBaHHE CaMOCTOSTEIBHOCTH NEUCTBHH TpPH TNPOBEACHHM HAOMIOACHUH, W3MEpeHHH u
HCCIICIOBaHUM.

Hcnionp30oBanme cpeacTB HATTSIHOCTH U ydeOHOTO 000pyaoBaHMS B yaeOHOM Mpollecce HANpaBiIeHO Ha BEHITOITHEHUS
crenyomux (QyHKOWi: oOecmednBaoT Ooliee MOTHYI0 M TOYHYI0 MH(OPMAIHMIO 00 M3ydaeMOM SIBICHHH WIH OOBEKTE U TeM
CaMBIM CIIOCOOCTBYIOT HOBBIIIEHHIO Ka4eCTBA O0YUYEHHS; TOMOTal0T B MAKCUMAJIBHOH Mepe Pa3BUTh NO3HABATEIbHBIE HHTEPECH
Y4aIuXcsl; MOBBIIIAIOT YPOBEHb HATJIAIHOCTH M JOCTYIHOCTH OOYYeHHMs; YBEIMUHMBAIOT OOBEM CaMOCTOSATEIBHON paboTHI
yJaIInuXCsl Ha YPOKe M BHEYPOUHOM AEATENFHOCTH; CO3AI0T YCIOBHUS JUIsl OPraHH3alH1 IPAKTHKO-OPHEHTUPOBAHHO MTPOCSKTHOM
U HCCIIE/IOBATEIBCKOH AEATEIBHOCTH; JAI0T BO3MOXHOCTb JOCTYIIHEE M IIy0XKe PacKphITh COZEpiKaHHEe Y4eOHOro Marepuaia,
CIOCOOCTBYIOT (hOPMHPOBAHHIO y YUAIIUXCS TOJNOKUTENBHBIX MOTHBOB OOYUeHHSI. Baxnelimei 9acTeio
ocHameHus Llentpa «Todka pocta» siBisieTcs udposas 1abopaTopus, MepeueHb JaTINKOB KOTOPOH MO3BOJISIET UCIOIB30BaTh
3Ty J1abOpaTOPHIO TIPH W3ydeHHN (HU3UKH, XUMUH U Onosiorny. BBeneHne B MIKOIBHBIN KCIIEPHUMEHT IU(PPOBBIX TAaTIUKOB JUIS
PETHCTpal Pa3IHYHBIX BEIMYMH M BO3MOXKHOCTH HCIIONB30BAaTh KOMIIBIOTEP (CMapT(OH WM IUIAHIIET) JUIT PAacueToB H
odopmIIeHHs pe3yNIbTaTOB ONBITOB, ITO3BOJISIET NMEPEHTH HAa HOBBIM KaueCTBEHHBIH YPOBEHb IPOBEICHUS M3MEPEHHH, YIPOCTHUB
IpoliecC N3MEPEeHHH M TOBBICUB MX TOYHOCTH. [losiBieHWe IUQPOBBIX TEXHOJIOTHI B JIAOOPATOPHBIX pabOTaX MOBHIMIAET HX
AKTYaJIbHOCTbH M IPUBJICKATCIIBHOCTh B CO3HAHUN COBPEMEHHOI'O IIKOJIbHUKA, YCUJIIMBACT HAIJIAAHOCTDH KaK B XO/€ ONBLITOB, TaK U
npu 00paboTKe pe3ysibTaToOB C HCIIOIb30BAHHEM HPOTPAMMHBIX CPeACTB. /sl SKCHEPUMEHTOB IO OWONOTMH M XUMHH 3TO
SIBIAETCS 3HAUYMMBIM II€PEXOAOM OT KadeCTBEHHBIX HAOMIOJCHWH ¥ ONBITOB K KOJMYECTBEHHBIM JKCIIEPHMEHTaM.
Hcnonb3oBanne IMQPOBOH J1abOpaTOpPUM CYIIECTBEHHO M3MEHSET IIOAXOAbl K MPOBEACHUIO M AEMOHCTPALMOHHBIX, H
YUEHHUECKHX ONBITOB: VICTonp30BaHNe UQPPOBBIX JAaTIMKOB B KaUeCTBE M3MEPUTENBHBIX HHCTPYMEHTOB H3MEHSIET MOAXOJBI K
MIPOBEACHUIO TPSIMBIX HM3MEPEHHH (H3WYECKHX BENWYMH. TPagWIMOHHO B KadecTBE CPEACTB H3MEPEHHs HCIIOIb30BaINChH
MpOCTEHIINe MHCTPYMEHTHI (PhIYakKHBIE BECHl M Pa3HOBECHI, MEH3YpKa, JHUHAMOMETpP, TEPMOMETP) M CTPEJIOYHBIE IPHOOPHI
(amnepmerp u BosbTMeETp). Mcnons3oBanne IU(GPOBEIX AATYMKOB IIO3BOJISICT HA COBEPIICHHO IPYrOM KAadeCTBEHHOM YpOBHE
MPOU3BOAUTE UBMEPEHUA BPEMCHH, PACCTOSAHUA, UMETHh BO3MOXXHOCTHL PErUCTPUPOBATH U Ha6_]'ll'0)laTb HU3MCHCHUEC BO BPEMCHU
TaKMX BEJIWYMH KaK TeMIepaTypa, NEeKTPUIECKOe HaIpsDKEHUe, CHla TOKa U T. Jl. DTH BO3MOXKHOCTH IT03BOJISIIOT, HAIPHMeEp, Ha
ypoKax (pU3UKH C BBICOKOH TOYHOCTBIO M3MEPHUTh MTHOBEHHYIO CKOPOCTH Tella, ABIIKYIIETOCS HEpaBHOMEPHO, HAONOAaTh B
JUHAMUKE TIPOLECcC >IEKTPOMAarHUTHOW HMHAYKLIUH, BO3HHUKHOBEHME M W3MEHEHHE HHIYKIIMOHHOTO TOKa, HCCIIEN0BaTh
H3MEHEHHUe TeMIIepaTyphl ¢ TeIeHHEM BPEMEHH B IPOIECCE YCTAaHOBJIEHHS TEIUIOBOTO paBHOBecHs W T.A. Ha ypokax Omomornn
MOSIBIISIETCST BO3MOXKHOCTH ITOJMYYUTh KOJMYCCTBEHHBIE JaHHBIE IPH IPOBEICHHH OIBITOB, HAIPUMEp: IPH ONpeeNeHHH
(akTOpOB, BIMSIOIIMX Ha CKOPOCTH mporecca (GpoToCHHTE3a, PH M3yYEHUH JBIXaHUS KOPHEH M JIMCTHEB, NMPU HCCIIEIO0BaHHU
YCIOBHH HMpOpacTaHMsl ceMsH U T. 1. Ha ypokax XMMHM Ha KOJMYECTBEHHBIH ypOBEHb IEPEXOJT NMPaKTHIECKHE PabOTHI IO
M3Y4YEHHMIO IPOLIecca dJIEKTPOIIN3a, HCCIe0BaHNE SK30TEPMHUYECKHUX U SHIOTEPMUYECKUX PEaKIHid, TemIoBoro 3¢ dexra ropeHns
TorumBa U T. 1. C HCIOIBb30BaHUEM TPaJULHOHHBIX «aHAJOTOBBIX» CPEICTB IONOOHBIC M3MEPEHHUS BBHIIOIHUTH HEBO3MOXKHO.
OpHako, mpH mepexoge Ha LUPPOBYIO TabOpPaTOPHIO B TEMAaTHYECKOM IUIAHHPOBAHUM HEOOXOOMMO IPEIYCMOTPETh
JIOTIOJIHUTENBHOE BpeMs A o0ydeHus: paboTe ¢ JaTIMKaMH, BKIIIOYas COOPKY 3KCHEPUMEHTANbHOH yCTaHOBKU C JAaTUHKAMH,
CHATHE IOKa3aHMIl C 3KpaHa KOMIIBIOTEpa, OMpeNeNIeHNe IOorpemHocTel n3mMepeHuit. s paboTsl ¢ nHPOBEIMH JaTIHKaMU
HCTIONB3YeTCs CIEIUANBHOE IIPOrPaMMHOE O0ECIeUeHHe, yCTAHOBICHHOE Ha KoMmbloTep. I KOMMyHHKaIMH LH(PPOBBIX
JIATYNKOB, 3alMCH U XpaHEHHs] NH()OPMAINY, MOTyYeHHOH ¢ X MOMOIIbI0, I(poBas 1abopaTopus HCHONIB3YETCs] B KOMILIEKTE
¢ HOYTOYKOM C HEeoOXOIMMBIM YCTaHOBJIEHHBIM IIPOTpaMMHBIM obOecredeHueM. lcronb3oBaHHe KOMITBIOTEPHOH (HOpMEI
perucTpaliy TMOJYYCHHBIX 3HAY€HMH W MOCTPOCHHUs TIpadMKOB H3MEHsET MOAXOAbl K OQopMieHHI0 J1abopaTOpHBIX U
MPaKTHYECKUX padoT oOydvaromumucs. JaHHbIe, MOIydeHHBIE MPU MOMOIIM LU(POBBIX JAaTYNKOB, BHOCITCS B DJICKTPOHHBIC
TaONHUIIBI, 9TO MO3BOJIAET CTPOUTH IPadMKH 3aBUCUMOCTEN MCCIIeAyeMbIX BEIMYHNH Ha 3KpaHe KoMmmbioTepa. Ha ocHOBaHMH 3THX
rpauKoB Je1aTh BBIBOJABI O XapaKTepe 3aBHCUMOCTH BEIHYMH OT BPEMEHM WU APYTUX mapameTpos. Ha yriayOneHHOM ypoBHE



enecoodpa3Ho 00ydaTh MPOBOAUTE ANNPOKCHMAIMIO BEIOPAHHBIX TOUEK HTOTOBOH rpaduvecKoil 3aBHCHMOCTBIO. DTH HOBEIE
BO3MOKHOCTH TTO3BOJISIIOT aBTOMATU3HUPOBATh PYTHHHBIC HMPOIEAYPHI 3aI0HEHHS TaOJNHUII, BEIIOIHEHNE OJHOTUIIHBIX PacieToB,
noctpoenus rpaduxos. Lludposas porokamepa mosBossier cororpadupoBaTs COOpaHHYIO YKCHEPHMEHTAIBHYIO YCTAHOBKY M
NpUKpenuTs (Gororpaduro B MEKTPOHHBIA oTYeT. TakuM 00pa3oM, OCYIIECTBISIETCS IMepexo] K O(QOPMICHHUIO 3JIEKTPOHHOTO
OT4ETa O MPOJETaHHOM OJKCIHEPHMEHTe, IPOSKTHOH WM HCCIeqoBaTeNIbcKOi pabore. B03MOXHOCTH HCIOJIB30BaHUS
BUJICOHAOIIIOICHUSI 32 TIPOLIECCOM BBIOIHEHHS IPAKTHYECKUX paboT 00yJaroNMMUCs M3MEHSIET MOAXO0/bI K OLIEHHUBAHUIO paboT.
DJIEKTPOHHBIA OTYET O MPOACTAHHON MPAKTHYECKOH paboTe MOXKET CONPOBOXKIATHCS NMPHKpEIIeHHON (oTorpadueli, KoTopas
MO3BOJISIET OLCHUBATh IPABMIBHOCT COOPAHHOI SKCIIEPHMEHTAIbHON YCTAHOBKH, 0Oo0Jiee IIOJHO OMNpEAeNsATh IMOJIHOTY H
MIPaBHJIGHOCTG IIPOJIETAHHOTO HCCIEAOBAHMS, aHAIN3HPOBATH JOCTOBEPHOCTH IIPEICTABICHHBIX 3KCHEPUMEHTANBHBIX TAHHBIX.
ITpn ogHOBpPEMEHHOM BBIIOMHEHHH PAa3HBIMH TPYNIIaMH OOYJalOIIMXCSl Pa3HBIX HCCIENOBATEIBCKUX PadoT IIenecoodpaszHo
HCTIOB30BaTh BHUJIEO3aIUCh BCEro Xoia paboT. B 3ToM ciyuae oOIeHMBATHCS MOTYT HE TOJBKO IPEIMETHBIE pe3yNbTaThl,
CBSI3aHHBIE C TPOBEJCHHEM KOHKPETHOTO SKCIIEPUMEHTa, HO M KOMMYHHKATHBHBIE W PETYISATHBHBIC IEHCTBUS: IUIAHUPOBAHHE
paboThI, OTCIEKUBAHHE X043 pabOThI, KOPPEKLUs [U1aHa paboThl, KOMMYHHKAIUs B COBMECTHOU JIEATEIBHOCTH, HAIH4IKE (MM
OTCYTCTBHE) KOH(IMKTOB U cOCOOBI MX pemieHus. Vcrnoiap3oBanne NUGPOBBIX J1a00pAaTOPHH CYIIECTBEHHO PACIIUPSIET CHEKTP
BO3MOJXHBIX ONBITOB M HCCIEJOBAHUH, OCOOEHHO 3TO KacaeTcsi H3ydeHHs OHONOTMH M XuMHH. PacmmpeHue crekTpa
BO3MOXKHOCTEH MOXHO HPOWUTIOCTPUPOBaTh HAa MPHMEPE U3ydeHMs 3IEKTPOMAHUTHOM MHAYKIMM B Kypce ¢usuku. Ilpu
HCTIONB30BAHUN CTPEIOYHOTO aMIlepMeTpa TPAIHMIIMOHHO HAOMIONAIOT JIMMIb (haKT BOSHUKHOBEHHS HHAYKIMOHHOTO TOKa B
MIPOBOJHMKE U H3MEHEHUE €0 HAIPaBICHHS IIPH U3MEHEHHN CKOPOCTH BHECEHUSI MAarHUTA MM €T0 IOJSIPHOCTH. Vcnombp30Banue
1 dpoBoro rarynka Mo3BoJISIET NOTYYHTh ocnmniorpammy D/1C MHIYKIMH, BO3HHUKAIOIEH B KaTyIIKe, IIPU IPOJIeTe Yepe3 Hee
MarHuTa. OTO TO3BOJISIET CpPaBHUBATh 3HadeHWs MakcUManbHbIX OJIC mpu mpojere depe3 KaTyIIKy MarHWTa C pa3HBIMU
CKOPOCTSIMH U C pa3H0f/'1 MOJIIPHOCTBIO, aHAJIM3UPOBATH BUJL l'[OJ'ly‘-[eHHOP’I 3aBHUCHUMOCTH, KOHCTPYUPOBATH SKCIIEPUMEHTAJIbHBIC
3a/1a4y TI0 U3YYCHUIO dJIeKTpoMarHuTHOH MHAykumu. [{udposas nmaboparopus mo3BoJIsSeT OPraHM30BaTh MPOCSKTHYIO U Y4eOHO -
HCCIIEI0BATENbCKYIO IEATENbHOCTh MIKOJBHUKOB KaK B paMKaxX YPOKOB, TaK W BO BHEYPOYHOH JesTenbHOCTH. Hammume
Pa3HOOOpPa3HBIX LU(POBBIX AATYUKOB JAeT BO3MOXKHOCTb HPOBOJIHMTH CaMble Pa3HOOOPA3HbIC HCCIIENOBAHMSA, ONMPAsCh Ha
HHTepechl oOydJaromuxca. B kadecTBe mpuMepa MOXHO TPHBECTH HCCIIEIOBAHMS OSKOIOTHYECKON HANpPaBICHHOCTH IO
BBIIBIICHUIO (DAKTOPOB 3arpsI3HEHHST OKPYXKAIOIIEH CPeIbl, H3yUCHUIO YKOJIOTHIECKOTO COCTOSHUS ITOMEIICHUH ITKOMbI, TTOYBEI,
BO3JyXa B HaceJIeHHOM IyHKTe M T.1. MccienoBaTensckue paboTHl C MCHOJIB30BAaHHEM HU(POBBIX JATYMKOB II€IECO00pa3HO
npeytarats ygamyMcs 1011 kraccoB B paMkax 00s3aTeNbHOI ISl HUX MIPOEKTHOH JesITEIbHOCTH. BBITIOTHEHHE TaKUX ITPOEKTOB
SBJISIETCS OCHOBAHUEM [JIs1 OLIEHKH HE TOJIBKO YPOBHSA C(l)OpMI/IpOBaHHOCTI/I NPEAMETHBIX PE3YJIbTaTOB, HO HUTOTOBOM OILICHKHU
JOCTVDKCHHUSI METalpeIMETHBIX pe3yJbTaTOB OOYUCHHS: KOMMYHHKATHUBHBIX (KOTOpBIC OLICHHMBAIOTCS Kak B IIpolecce
MpOBeieHNsT paboThI, TaK M B IPOLECCE 3ALIUTHI MPOEKTAa MM HCCIEAOBAHMS) M PETYISATHUBHBIX (KOTOPHIE OLEHMBAIOTCSA B
mpoIiecce BBIMOJMHEHHs MpoekTa). OcHameHwe MIs U3y4deHUs (U3UKH NPEACTaBICHO B BHAE O000pyJOBaHHA IS
JIEMOHCTPAIMOHHBIX ONBITOB M 00OpYIOBaHMS JUIS JTAaOOPATOPHBIX PAabOT M yYEHHYECKHX OMBITOB, BKIJIIOYAs OOIIyIO IS
€CTECTBeHHOHAYYHOTO IIMKJIA IU(POBYIO T1a00paTOpHIo, a Takke MU(POBYIO TadopaTtopuio 1o (usmke (KaK JOTOTHUTEIBHBIA
9JIEMEHT ISl yriIyOIeHHOro u3ydeHus Gu3nku). JleMoHCTpalioHHOe 000py/J0BaHNE 00ECIIeuuBaeT BOZMOKHOCTE HAOMIOAECHHS
OOJIBIIMHCTBA M3y4YaeMbIX SBICHHH, MPOILECCOB M 3aKOHOB. JTO BO3MOXKHO IIPH ONTHMAJIbHOM COUYETAHHHM AHAIOTOBBIX M

1 (POBBIX CPEACTB HAOMIOACHHMS, aHATIM3a U3MEpUTENbHOM nHdopmarmu. Tak, HarmpuMep, I Kypca (GU3UKH OCHOBHOI IIKOJIBI
€CTh BO3MOXKHOCTh JIEMOHCTPAIlMH KJIACCUYECKUX JEMOHCTPALMOHHBIX AIKCIICPHMEHTOB: IMajeHHe Tesl B TpyOke HpioToHa,
JIEMOHCTpAIHs AeHCTBHS aTMoc(epHOro maBieHus, 3akoHa [lackans, n3MeHeHHs oObeMa Tell IPH HarpeBaHWM (OXJIAXICHUHN),
MPUTSDKEHUST MOJEKyn U T.1. Habop mo smekTpocTaTHKe AaeT BO3MOXKHOCTh JAEMOHCTPALMM 3NIEKTPH3AIMU Tell, 3aKOHa
COXPAHEHUs 3apsfa, JIMHUH HaNPSHKEHHOCTH AIIEKTPUYECKOTO TOJIS | T.J. U MOKET MCHOJIB30BaThCs Kak § Kiacce MpH H3ydeHUN
JNEKTPOMATHUTHBIX SIBICHHUH, Tak U B 10 Ki1acce MpH U3y4eHUH IEKTPOCTAaTUKH. [IpH MpoBeieHNH JEMOHCTPAIMOHHBIX OIBITOB
JIOJDKHBI COOJIOAaThCs TpeOOBaHMs K UX HAIJIAHOCTHU (SCHAs M MOHATHAS IOCTAHOBKA OIBITA), BUAMMOCTH JJIS BCEX YUAIIUXCS
Ki1acca (IpH HaIWYMH MENKUX JeTajled HCIONB3YeTCsl HX YBEIMYEHHOEe H300paKeHWE IIpH ITIOMOIIM BeO-KaMepsl),
OMOIMOHAJIBHOCTHU H, I1IO0 BO3MOXXHOCTH, 3aHUMATCIIbBHOCTHU ()ICMOHCTpaLIHOHHblI\/'I OIBIT JOJDKEH BBI3bIBATH MHTEPEC Y4HALIUXCH,
CO371aBaTh MOTHBALMIO K U3YYCHHIO TpEIMEeTa) U YOeAUTENbHOCTH (II0Ka3bIBaTh TOT (P QEKT, Ha JEMOHCTPAIUIO KOTOPOTO OH
Obu1  HampasieH). OnxHaKo peanu3anys JESATENbHOCTHOTO IOAX0oAa B OOydeHMH (H3HKE TEePeHOCHUT aKLIEeHT ¢
JIEMOHCTPAIIMOHHOTO  SKCIEpPUMEHTa Ha YydeHHdyeckuid. Hampumep, 1o MexaHMKe HCCIEIOBaHHE KHHEMAaTHYECKHX
3aKOHOMEPHOCTEH, 3aKOHOB JAWHAMHKH, KOJEOATeNbHBIX IBIKEHHH IIEPeHECEHO B YUCHHYECKHH OKCIICPHMEHT C
COOTBETCTBYIOIUM HabopoM obopynoBanms. [Ipym n3ydeHMM 31E€KTPOAMHAMHKH JabopaTopHOE OOOpYHOBAHHE ITO3BOJISECT
HCCIIEI0BaTh HE TOJIBKO 3aKOHBI IOCTOSHHOTO TOKAa, HO C KCIOJIB30BAaHHEM KOMIIBIOTEPHOTO ocIuiorpada IMo3BOJsIeT
IIpOHAOIIIONATh U MCCIIENOBATh IEKTPUIECKHE IIENH ITEPEeMEHHOT0 TOKa, OJIOK IHOI0B ITO3BOJISIET NCCIIENA0BATh BOJIBTAMIICPHEIE
XapakTepUCTUKHN uofa. [Ipy M3ydeHUH ONTHKH J1abopaTopHOE 00OpYHOBaHHE MO3BOJISET M3YYHTh 3aKOHBI I€OMETPUYECKOM
ONTHKU (IPEJIOMIICHHE CBETa B MONYLIIMHAPE M IHOJydeHHe M300pakeHUs B JIMH3aX) U MPOHAONIONATh OCHOBHBIC SIBICHHUS
BOJTHOBOW ONTHKH (MHTepdEpeHIMs W TOJIpU3alys), HCCIeAoBaTh AWppakuuio cBeTa (IudpakunoHHas pemierka). B
COOTBETCTBHM C TNPEAMETHBIMU pe3ylbTaTaMH oOydeHHs (u3nuKe oOOpyJOBaHUE [JISI YYEHHUECKHX OIBITOB OOECHEeUHBaET
MIPOBE/ICHNE CIIEMYIOINX TUIIOB pPadOT, CrPYNIMPOBAHHBIX II0 BUAAM MAESATENHHOCTH, HE3aBHCHMO OT WX TEMaTHYECKOH
MIPUHAIICKHOCTH:

1. IIpoBenenre MpsSMBIX U3MEPEHHI (DU3MYECKHX BEIHYHMH (M3MEpEeHHe Macchl, 00beMa XHIKOCTH, TeMIepaTyphbl )KUIKOCTH,
CHUIBL, CHIIBI TOKA, HAIPSDKEHYS) C MCIOJIB30BAaHUEM aHAJIOTOBBIX U IU(POBBIX TIPHOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOTIOKEHHUN (TIPsIMbIe M3MepeHHs (DU3UUECKHX BEIUYHWH W CPABHEHHE 3aJaHHBIX COOTHOIICHHM
Mexay HumH). Hampumep: mpoBepka YCIOBHH IUIaBaHMS TeJ, YCIOBUII paBHOBECHs pblyara M OJIOKOB, 3aKOHOMEpPHOCTEH
MOCIIEIOBATENIFHOTO M MAPAIETbHOTO COSTMHEHNS TPOBOTHUKOB H T. 1.

3. Pacuer 1o mosry4eHHBIM pe3ynbTaTaM MpsIMBIX H3MEPEHUH 3aBHCUMOTO OT HHX MapaMeTpa (B OCHOBHOM IIKOJIE) U KOCBEHHBIE
nm3mepenus (B 10-11 kmaccax). Hanpumep: yckopeHHe Tena IpH paBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO Ma/IeHNS,
KECTKOCTh NMPYKUHBI, KO3 (GUINEHT TPEeHNS CKOIBKEHHS, MeXaHHIecKasi paboTa M MOITHOCTb U T. 1.

4. HaGmonenne siBIEHHH M ITOCTaHOBKAa OIBITOB (HAa KAaueCTBEHHOM YPOBHE) IO OOHApYKEHUIO (paKTOPOB, BIUSIOMINX Ha
NIPOTeKaHNe NAaHHBIX sBIeHWH. Hampnmep: mpsmonmHeiiHOe pacnpocTpaHEHHE CBeTa, JUCHEepPCHs CBETa; M3ydeHHE CBOWCTB
U300pakeHHs B IUIOCKOM 3epKaJie U T. IT. 5

HccnenoBaHue 3aBUCUMOCTH OIHOW (PM3MYECKOIl BEJIMUMHBI OT JAPYroil ¢ MpelICTaBICHUEM Pe3ylbTaToB B BHIC rpaduka u
pacdeTa MCKOMOTO Mapamerpa. Hampumep: 3aBUCHMOCTH TyTH PaBHOMEPHO ABIXKYIIETOCS TeTa OT BPEMEHH J[BIDKCHHS Tela;
CHJIBI TPEHHMS CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO JAaBJIEHUs, KauecTBa 00pabOTKM MOBEPXHOCTEH TEN M HE3aBUCHMOCTU CHIIBI



TpeHHsI OT IUIOMIAAN CONPUKOCHOBEHHS TEN; CHJIBI YIPYrOCTH OT Y/JIMHEHHS ITIPYKWHBI; BBITAIKUBAIOMIEH CHIBI OT 00BEMa
MOTPY’KCHHOH YacTH Tena W OT IUIOTHOCTH JKHIKOCTH, €€ He3aBHCHMOCTH OT IUIOTHOCTH Te€Na, OT TIIyOWHBI, HA KOTOPYIO
HOTPYXeHO Teno U T.4. JlabopaTopHoe 000pynoBaHHE 00ECHEUUBACT CAMOCTOATENbHbINH YIEHHUYECKUH 3KCIIEPHUMEHT, KOTOPBIi
MOXET MMETh pa3iIH4Hble (HOPMBL: (PPOHTANBHBIN HKCIIEPHUMEHT ((pPOHTAIBHBIE ONBITHI M JIA0OpaTOpPHBIE PadOTHI), PabOTHI
IpPaKTUKyMa, y4eOHO - HCCIIeIOBaTeNbCKHE pPabOThl M MPOEKTHl AKCHEPHMEHTAIBHOrO XapakTepa. IIpm 3TOM HOpPMaTHUBHO-
00s13aTeNIbHBIM BHE 3aBUCUMOCTH OT YPOBHS M3y4deHHs (H3HMKH (0a30BBI WIN YrIIyONeHHBIH) 1 00pa30BaTeIbHON MPOrpaMMBI
(OCHOBHAsI MM CPEAHSA IIKOJIA) SBIAETCS (DPOHTANBHBIA SKCTepUMEHT. MIMeHHO mocpencTBOM (DPOHTATBHOTO 3KCHEPUMEHTa
JIOCTUTAIOTCSI MIPEAMETHBIE PEe3yNbTaThl 3KCIHEPUMEHTANBHOTO XapaKTepa, a YdJal[UMHCS OCBAMBAIOTCS CHOCOOBI JIEHCTBUIA,
COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE IIATH THIIAM paboT. JlabopaTopHbIH MpakTHKYM IIeIecoo0pa3eH TOIBKO MPH yriIyOJIeHHOM
ypoBHE u3ydeHHs mpeamera. ONTHMANBHBIM TSI HOCTIDKEHHS IIeNeil IpOBeNeHUs (POHTANBHOTO SKCHEPHMEHTA SBIISIETCS
IIpe/ICTaBIICHUE JITAOOPATOPHOTO 00OPYIOBAaHUS ¥ MAaTePHAJIOB B BUJIE TEMAaTHUECKNX KOMIUICKTOB IT0 MEXaHUKE, MOJEKYIIPHON
¢u3nKe, SIEKTPUUECTBY M ONTHKE. [ICIONBb30BaHME TEMAaTHYECKMX KOMILUIEKTOB CIIOCOOCTBYET (DOPMHPOBAHUIO TAaKOTO
BAXHEHIIEro yMEHHs, Kak Hoa00p ydamuMmMucs o0OpYyZOBaHWS B COOTBETCTBHM C LEJBIO MCCIENOBAHMSA W3 H30BITOYHOM
HOMEHKJIATyphl TPEIOKEHHOr0 KOMIUICKTa; IO3BOJISAECT MPOBOAUTH SKCIEPUMEHTANBHYI0 paboTy Ha JI000OM 3Tame ypoka,
YMEHBIIAET TPYAOBBIE 3aTPATHI YUUTEIS IIPU MOATOTOBKE K ypOKaM, MOCKOIBKY HE TpeOyeTcs IepeKOMIIOHOBKA 000pyI0BaHHUS B
COOTBETCTBHM C 3aJayaMH KOHKPETHOro ypoka. IIpu IIaHMpOBaHMM MPAKTUYECKUX pPabOT BaKHO HMMETh B BHJAY, UYTO
MIpeIMETHBIE PE3YNIBTAaThl IKCIIEPUMEHTATBHOTO XapaKTepa MOTYT OBITh OCBOSHBI TOJNBKO IPH ONTUMAIGHOM COYETaHHU
KPaTKOBPEMEHHBIX ()POHTANBHBIX ONBITOB M OJHOYACOBEIX J1abOpaTOpHBIX paboT. BaxkHoe 3HaueHHe mMMeeT TOT (akT, YTO B
cocTaB ()POHTATBHOTO O00OPYHOBAaHUS HapsAy C AQHAIOTOBBIMH BXOJAT M IM(POBEIE cpeacTBa m3MepeHus. K HUM oTHocsTCS
JNIEKTPOHHBIM CEKYHJOMEp C AaTYMKaMH, 3JEKTPOHHBIE BECHl M JaTYMKH IudpoBoil sabopatopuu. TakuM o0pa3oM, mpH
HPOBeICHNH (HPOHTATIBHOTO IKCIIEPUMEHTa B OCHOBHOI! IIKOJIE YUCHUKH 3HAKOMSITCS C 3JICKTPOHHBIMHU CIIOCO0AMH U3MEPEHHUit 1
BBIYMCIICHUH. Biiok o0opymoBaHMs Ul yueHHYecKHX padoT mo ¢usuke chopMmupoBaH Ha 0ase MepedHsi 000pYIOBaHHS UIs
MIPOBE/ICHNST OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa o (usuke. Vcronap3oBanue mpruOOpoB U 000PYAOBAaHMS C AUHBIMU JUIS
BCEX 00YJaIOIIUXCSI XapaKTEPUCTUKAMU MO3BOJISET CTAaHAAPTU3UPOBATh MPOLETYPhl BBIMONHEHHUS SKCIIEPUMEHTAIBHBIX 3aJaHUH
Ha 9K3aMeHe M 00eCIIeUNTh HaJIeKHYIO OIEHKY Pe3yJbTaTOB Ha OCHOBAaHUH SKCIIEPTHOH MPOBEPKH OTBETOB oOydaromuxcs. [Ipn
3TOM OCHOBAHHEM JUIS BEIBOJA O MPABIIIBHOCTH IPOBECHUS JAHHOTO OIBITA SIBISIFOTCS PE3YNIBTATHI, HOMyIeHHbIE YJalUMHUCS
MIOCPEJICTBOM TIPSIMBIX M3MEPEHHH 3aJaHHBIX (M3MYEeCKHX BeMnunH. Habop miis mpoBemeHHst OCHOBHOIO TOCYHapCTBEHHOTO
9K3aMeHa oOecreunBaeT pa3paboTKy HECKONBKUX OJHOTHIHBIX 33JaHMil MPH HCIIOJIH30BAHUM OAMHAKOBOTO OOOPYIOBAaHHMS C
PasHbIMU XapaKTCPUCTUKAMU. 9TOT nmoaxona uenecoo6pa3ﬂo MCIIOJIB30BaTh W INPpHU HNPOBECACHUU (prHTaHbeIX OIIBITOB H
nabopaTopHEIX paboT. Hanprmep, npu npoBeAeHUN HCCIISIOBaHMS 3aBUCUMOCTH CHJIBI TOKA OT HAINPSDKEHUST MOYKHO BBIICIUTD B
KJacce TPYMIBI, KOTOpble OyAyT NMPOBOAUTH JAHHOE HCCIEJOBAHUE, UCIONB3YS PE3HCTOPHI C Pa3sHBIM COMPOTHUBICHHEM, U
namnouky. Ilo pesynapraTaM MOXKHO CPaBHHUTH MONyYEHHbBIE 3aBUCHMOCTH, OOCYAUTH TPaHUIIBI BHINOJIHEHMS 3akoHa Oma amis
ydJacTKa IIeMH, ONpPEIeNTUTh CONPOTUBICHUS Pe3UcTOpoB. CleayeT OTMETHTh, YTO TIPH NPOBEAEHHN (PPOHTAIBHBIX OMNBITOB M
71a00paTOPHEIX PabOT B OCHOBHOHM IIKOJIE TpeOyeTcs 3alnCh Pe3ylbTaTOB BCEX MPSMBIX M3MEPEHHH C yd4eToM abCOTIOTHOH
MOTPEIIHOCTH. 3/1eCh TPH HCIOJIb30BAHUM TPAJUIHOHHOTO 000pyHoBaHMs (MEH3YpOK, JWHAMOMETPOB, TEPMOMETPOB) H
CTPETIOYHBIX aMIEPMETPOB M BOJIHTMETPOB aOCOIIOTHYIO MOTPENIHOCTD IeJIeCO00pa3HO CBA3BIBATH C IIEHOH JeeHus nprbopa, a
npH mnepexone K HU(GPOBBIM HHCTpYMEHTaM (IM(pOBbIe BeChl M NAaTUYUKH) YYUTh PaboTaTh C OMHUCAHMUSAMU JTHX NPUOOPOB,
BBIZIEJISIS IaHHBIE 00 aOCOIOTHOI MOrpenIHOCTH, TMOO0 Npe/yIaraTh 3HaUeHNE MOTPELIHOCTH B TeKCTe 3aqanuid. [Ipu npoBenenun
HCCIIEI0OBaHMS 3aBHCHMOCTEH OfHOH (pm3mueckol BETMYMHBI OT APYTOW ydalluecs! JODKHBI OCBOUTH MOCTPOEHHE TPaHKOB C
yKa3aHHeM aOCOTIOTHBIX MOTPEUTHOCTEH, a MU MPOBEIEHHN PAabOT Ha MPOBEPKY NMPEANONOKEHUH - yMETh CPABHUBATh 3HAUCHUS
IBYX HPSIMBIX HM3MEPEHUH C ydeToM aOCONIOTHON MOTPeIIHOCTH (HAampHMep, ITyTeM CpPaBHEHMS HWHTEPBAJIOB MOJTyYEHHBIX
3HAYCHUH Ha 4YHCIOBOH ocw). [IpoBemeHme m3MepeHmil m wncciaemoBaHud B kypce ¢m3mkn 10-11 Ki1accoB IOMOTHSAIOTCS
HCTIOIb30BAHIEM OTHOCHTENBHBIX MOTPENIHOCTEH, yJanuecs JTOKHBI HAyIUThCSl PACCUNTHIBATH OTHOCUTENBHBIE ITOTPEITHOCTH
B TIPOCTEHIINX CIydasX HPSIMBIX WU3MEPEHHH M CPaBHUBATH TOYHOCTH Pa3IMYHBIX H3MepeHHi. OOpamiaeM BHHMaHHE, UTO
OLICHUBAHUE JTa0OPaTOPHBIX PabOT JOMKHO 6a3MPOBATHCS, KaK U B KPUTEPHSIX OLIGHUBAHHUS dKCIEPUMEHTANBHBIX 3a1annii KUM
OI'D, He Ha MPaBUILHOCTH O(QOPMIICHHS OT4YeTa O paboTe, a Ha MPAaBHIBHOCTU ACHCTBHIN IO COOPY YCTaHOBKH, IPOBEACHHIO
OTIBITOB, CHSTHIO MOKa3aHUH MpuOopoB. OcHaleHne AT N3ydeHns] OMOIOTHY MPECTaBIeHO KOMIIIEKTAMH JIEMOHCTPAIIMOHHBIX
BJIQKHBIX INpEnapaToB, repOapueB M KOJUIEKLUI MO pa3HBIM TeMaM Kypca OHMOJoruH, a Takke nuppoBoil Jaboparopueit s
MIPOBEICHUS MPAKTHIECKuX pador. Kpome Toro, mpu M3ydeHWH OHMOJOTHHM MOXKET HCIIONb30BaTh LHU(poBas JabopaTopust Mo
Ouornoruu (Kak JOMOJNHHUTENIBHBIN 3IEMEHT Ul YIIIyOJICHHOTO M3ydeHHs Kypca). B yueGHOM mpomecce ydamiuecs TOMKHBI
MOJTYYUTh BO3MOXKHOCTH YYBCTBEHHOTO BOCIIPUSITUSI U3YYaeMBIX SIBIEHHH N 00beKTOB. OHAKO U3ydaeMble SIBICHUS M OOBEKTHI
HE BCETJa MOTYT OBITH HEIOCPEACTBEHHO BOCIIPOM3BEACHHI WM ITOKA3aHBI B y4eOHOM ITOMEIIeHHH. B 3ToM cirydae ydeOHOe
000pyI0BaHHE J1aeT BO3MOXHOCTb X BOCIIPOM3BECTU ONOCPEJOBAHO, Yepe3 KOJUICKIHIO, repOapHbIil JMCT, MUKpOIpenapar,
MoOzeNb, BUIeopparMeHT W T.I. BiakHele mpemapaTbl NPeNCTaBISIOT cO00i HaTypalbHbIE OOBEKTHI, CMOHTHPOBAHHBIE Ha
CTEKJIIHHOW IUIACTHHKE M OIYIIEHHBIE B CTEKJISHHBIM HIIIMHAP C KOHCEPBHPYIOMIEH >KHIKOCTHIO, MO0 MpeCTaBICHHBIE B
IUIaCTHKE. 37eCh MpeIaraloTcsl TOTalbHbIE MPENnapaTsl, MO3BOMISIONINE U3y4aTh BHEIIHEE CTPOSHHE OPraHMu3Ma MM €ro 4acTH,
(manpumep: «KopeHb 6000BOTO pacTeHHs! ¢ KiIyOeHbKaMm», «['aJrokay); aHaTOMHYECKHe Ipenapatsl, MpeaHa3HaYeHHbIe IS
N3y4eHHs] BHYTPEHHETO CTPOSHHMS OpraHM3Ma WM €ro OpraHoB (Hampumep: «BHyTpeHHee CTpoeHHe JATYmIKH», «BHyTpeHHEe
CTPOCHUE NTHIBY); OHONOTMYECKHe IIperaparsl, JAIONIMe IPEJCTaBICHHE O CTagusiX pa3BUTHs OpraHu3Ma (HampuMmep:
«Pa3ButHe KocTHCTOH pBIOBI», «Pa3BuTHe KypHIbD»). BrnakHple mpemaparsl HCIONB3YIOTCS KaK pa3JaTOYHBIA MaTephal B
nporecce OEMOHCTpAlMM IMPH H3y4eHHH HOBOTO MaTepHuajla MM B IPOLECCe BBIMOMHEHHS MPAKTUYECKHX 3aJaHHi,
pa3paboTaHHBIX Ha MX OCHOBe. [ 'epOapuu - cobpaHue IpecCOBaHHbIX, 3aCYILICHHBIX PACTCHUH WM MX YacTeil MOMOTaloT U3yJaTh
pacteHue B KaOWMHETe W y3HaBaTh €ro B MPHUpOJE, a repOapu3anus - Hauboiee MPOCTO Croco0 COXpPaHEHHs PACTEHHH M HX
yacTeil B TEUYECHHE IJIUTENBHOIO BpEeMEHU. B mepeuHe mpezaraeTcsi cucreMaThdeckuil repOapuil (Hampumep, «OCHOBHBIE
TPYNIIBl  pacTeHHH») W repOapuii mo oOmed OHomornu (KOTOPBIA ITO3BOJISIET IPOMJUIIOCTPHPOBATH H3MEHYHBOCTH,
HCKYCCTBEHHBI OTOOp, CHCTEMaTHYeCKHe KAaTerOpHH M BUI000pa3oBaHME, AUBEPreHIMS W KOHBEPICHIUS, TOMOJIOTHIHBIC M
aHAJIOTMYHBIE OpPTaHbl, pyAUMEHTapHbIe OpraHbl, apoMop(o3, nanoaxanTanys GEHOTHI U TEeHOTHII, HOJUILIONINS, OTAAICHHAS
rHOpHIM3aIys, B3aUMOACHCTBAE PACTCHUH ¢ aOMOTHYECKMMHU (haKTOpaMy Cpembl, B3aUMOJCHCTBHE PACTCHHH ¢ OMOTHYECKUM
(baxtopamu cpenbl). ['epbapHbIii MaTepra UCHOMB3YIOT KaK pa3faTOYHbIH MaTepHal Uil JEeMOHCTPAlMH H3y4aeMbIX 00bEKTOB,
JUISL BBINOJIHEHMSI TPAKTHYECKUX 3aJaHUH IPH 3aKpeIyIeHHH MaTepualla WM JTHAarHOCTUKU Y4eOHBIX pe3yiabTaToB. Takxke
MIPE/ICTABICHBI KOJUIEKIIMHU - HAOOPBI MPEIMETOB MIH BEIIECTB, MOJOOPAHHBIX 1O OMpEIeTIeHHBIM NpHu3HakaM. OOBeKTaMH MX
MOTyT OBITh PACIpPaBICHHBIE U 3aCyIIEHHbIE HACEKOMbIE, PaKOOOpa3Hble, PAKOBHHBI MOJIIOCKOB, OTAENIbHBIE JaCTU CKEIETOB



KHUBOTHBIX. B KOJJTEKIMAX codeTaloT HaTypalbHbIE 00BEKTHI C HX H300pakeHHEM B BU/I€ PUCYHKOB WM MYISDKEH - HIMHTAIUH.
[pemnoxeHHbIe B epedHe MOPGOIOTHIESCKHE KOJUICKIIUH JAalOT IPECTaBICHHEe O BHEITHEM CTPOSHUH OPraHOB M HX JacTeid,
MI03BOJISIIOT TIPOBOJAUTE CPaBHEHUSI OOBEKTOB, BELICHATH MX OOIIME YepThl M 4epThl pasnuums (Hampumep, «[IpencraBurenn
OTPSZIOB HACEKOMBIX» H Jp.); OOIIEOMOJIOTHYECKHE KOJIEKIIMH MO3BOJIAIOT BBUICHATH B3aHMOCBSI3H B OPraHHYECKOM MUpE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, MPOCICKUBATH OOLIEOHONOTHYECKHe 3akoHOMepHocTH (Hampumep: «IIpumepsr
3aIIUTHBIX IPUCIIOCOOJICHNH y HaceKoMbIX»). Komgekium, kak ¥ repOapuu, HCHONB3YIOT KaK pa3faTOYHbId MaTephan Juis
JIEMOHCTPAIINU U3y4aeMbIX 00BEKTOB, JUIS BBINOIHEHNS MPAKTHUECKUX 3aJaHUH MPH 3aKpEINICHUH MaTepHana Wi ANarHOCTHKN
y4eOHBIX pe3ynbTaToB. O3HAKOMIIEHHE YJAIIUXCs ¢ MUKPOCKOITHMYECKUM CTPOSHUEM >KUBBIX OPTaHU3MOB - OJHA U3 TJIaBHEHIINX
3a7a4 HayKW, MO3BOJSIOMMX MOABECTH IIKONFHUKOB K IIOHUMAHMIO EIMHCTBA OpraHMYeckoro wmmpa. s mpoBeneHust
71a00paTOPHEIX paboT B HU(POBYIO Ta0OPaTOPHIO BKIIOYEH MHKPOCKOI, a B KOMIUIEKTE ITOCYABI M 0OOpYIOBaHHMS OOIIEro
Ha3HAYCHUs] UMEIOTCS HEeOOXOAMMOEe OCHAIleHWE JJIsl MPOBeIeHUs JabopaTopHbIX pador. L{udposas mabopaTopus BKiIOYaeT
HabOp Ul U3TOTOBJIECHHSI MUKponpenaparoB. CBeXHe MpenapaThl M3TOTABIMBAIOT U1 HEMEJICHHOTO paccMoTpeHus. K HuM
OTHOCATCS >KUAKOCTHBIE (0OBEKTHI OOBIYHO MOMELIAIOTCS B BOJY, a MpenapaThl COXPAHSIOTCS B TEUEHUE HECKONBKHUX IHEH),
cyxue (HampuMep, YacTUIly NTHYBEro Iepa, MPOCTO IOJOXKHUTh HA INPEAMETHOE CTEKIO W MHKPOCKOIHPOBATH), JKHBBIC
mpenapaTsl (Ma3KH - KaIuTM JKHUAKOCTH, HAaIlpUMep, KPOBH) M BHUTAIbHBIE IMPEMapaThl (KOTOPBIE MCIOIB3YIOTCS IS U3YUeHHUS
MAJIOKJICTOUHBIX OOBEKTOB (IPOCTEHMIINX, KOJOHMW BoAopociei), [ HaOMoneHHs IBIDKEHHA (Tyenbku, ameObl).
[MpuroroBnenne MuKponpenapara BbIPa0dAaTHIBAET Yy YyYalIerocs HAaBBIKM CAMOCTOSITENFHOM pabOTHI, aKTHBU3UPYET WX
MO3HABATENBHYIO AESITENLHOCTh M 3HAKOMHT C TEXHHKOH M METOMMKOI HaydHOro mccienoBaHus. B mudposyro mabopaTopuio
BKJIIOYEH TaKXKe M HabOp MHUKpOIpENnapaToB, KOTOPBIH COAEPKUT MOCTOSHHBIE IIPErnapaThl, JOJITOe BPeMs COXPAHSIOIIHECS B
MIPUTOJHOM JJIsI MHKpOCKOnMpoBaHHS Bupae. ClieqyeT OTMETHTh, YTO HapsiAy C HCIIOJIb30BaHHEM IIEPEUMCIICHHOTO BBIIIE
y4eOHOro 000pyI0BaHUS BOKHYIO POJIb B U3YUYCHUH OWOJIOTHH UTPAIOT MPHPOIHBIC OOBEKTHI, TAK KaK B OOJBIIMHCTBE CIyYacB
TOJIBKO OHH MOTYT 00eCHeYnTh HaMOOJBIIYI0 KOHKPETHOCTh M TIOJHOTY 3HAHUH yJaIluxcsl, IOMOTAl0T (GOPMHUPOBAHHIO Y HHX
MPaBHJIBHBIX OMONOrHYecKuX 3HaHUK. K TakuM >KHBBIM OOBEKTaM OTHOCSAT PACTEHUs, )KUBOTHBIE JKHBOTO yTroOJIKa, aKBapHyMa,
Teppapuyma. D(H(HEKTHBHBIM CPEICTBOM 3HAKOMCTBA C MPHPOJHBIMUA OOBEKTaMH SBISIOTCA SKCKYPCHH B OHOJIOTHYECKHE U
KpaeBequeckne My3eH, OOTaHWYeCKHe Cajibl, 300IapKH U OKPY)KAIOIIHe IIKOJy €CTECTBEHHBIC W HCKYCCTBEHHBIE NPHPOJHEIC
coobmecTBa. TpaauIUOHHBIC OHOJIOTMYECKHE MYISDKH W MOJETHM B HACTOSIIEE BPEMs YCHEIIHO 3aMEHSIOTCS NU(POBBIMH
oOpa3oBaTeNbHEIME  pecypcaMu:  BHAeOo(parMeHTaMH, aHUMaIuell, BUPTyalnbHBIMH  JsaboparopusiMu.  L{udpossie
o0pa3oBaTellbHbIE PECYpChl HE MOTYT CTaTh MOJHOICHHOW 3aMEHOU pealbHBIX MPUPOIHBIX 00BEKTOB, HO JAIOT BO3MOXKHOCTH
HO3HAKOMUTBECS € OoJiee IIUPOKUM KPYyroM OOBEKTOB, CO3JAIOT IPEANOCBUIKM Ui MHTEHCH(HKAIMH 00pa3oBaTeIbHOTO
mpolecca M OOECICYMBAIOT  HE3aMEIMTEIBbHYI0 OOpaTHYIO CBsI3b, KOMIIBIOTEPHYIO —BH3yalM3allMi0 HH(pOpMaIuy,
aBTOMATU3AIMIO YIPABICHUS y4eOHOW MAESATENPHOCTBIO M KOHTPONb €€ pe3ynbTaroB. OcHameHne ISl M3Y4eHHS XUMHH
MPE/CTAaBICHO B BHIE JIEMOHCTPAIMOHHOTO OOOPYJOBaHUS, KOMIUIEKTa XHMHYECKHX pPEaKTUBOB C HEOOXOIUMBIM
000pyI0BaHUEM H3 OOIIEro KOMIIIEKTa MOCYABI M 000PYJOBaHUS Ul YHEHHUECKHX OMBITOB W KOMIDIEKTa Kouteknui. Kpome
TOTO, IIPH U3y9IEHUN XIUMHUH UCTIONb3yeTcs 00IIas sl eCTECTBEHHOHAYYHOTO IUKIIa IudpoBast maboparopus, a Taxoke mudposast
nabopaTopuss N0 XHMHHM (KaK JOIOJHHUTENBHBIA 3JIEMEHT Uil YrayOJeHHOro W3YydYeHHs XHUMHHM). JleMOHCTpalvoHHBII
SKCTICPHMEHT SIBIISIETCS Ba)KHOM 4acThlo OOYYCHMS XHUMHUH. 3[e€Ch Ba)XHO IIOMHHTH, YTO IIPH €ro NPOBENEHHU 00s3aTeIbHO
JOJDKHBI OBITh COONIOAEHBI BCEe HEOOXOAMMBIE ASTallbl: MOCTaBKA €M DKCICPHMEHTA, OMHMCAaHHE HEOOXOTMMOIo s ero
BBINIOJIHEHUsT OOOPYIOBaHUS W PEAaKTHBOB, IUIAHMPOBAHWE TNOpSAAKA IPOBEICHHS, OINUCAHHE HMCXOJHBIX BEILECTB,
MIPOTHO3MPOBAHNE OKHJAEMBIX B PEAKIMOHHOM CMECH H3MEHEHHH M pe3ylbTaToB JKCIEPUMEHTa, ONHCAaHHE HW3MEHEHHH,
MIPOU3OLIEANINX C BEIIECTBAMU, (JOPMYyIHPOBKA BBIBOJOB U3 SKCIIEPUMEHTA, CO3JaHUE PUCYHKA HKCIIEPHMEHTAIbHON YCTaHOBKH
U COCTaBJICHHE ypaBHEHHs peakiuil. B mporecce nmpoBeaeHus: AeMOHCTPALUH, yIaIIiecs: OCBAUBAIOT 3Talbl IPOBEICHUS OTIbITa,
osToMy Hanbosee 3pHEeKTHBHBIM SABIISETCS HE IPOCTOE OIMICAHUE OIBITa YIUTENIEM, a HCIOJIB30BaHNE SBPUCTHUECKON Oecembl.
IIpn peanmsanuy Takoro CUEHAPUs Ja)ke HEe OYEHb CIIOXKHBIN OIBIT 3aHUMAeT JIOBOJIBHO MHOTO BPEMEHH, HO CIIEJOBAaHUE eMy
M03BOJSIET O0ECHEeYHTh MOHMMaHHE OOYJaloIIMMHCS IIPUEMOB HAy4YHOTO IIO3HAHMS W HCIONB30BaHHE HX YXKE B
CaMOCTOSITENIBHOW JeATEeIbHOCTH B MPOLECCe YYSHHUECKOro JKCcrepuMeHTa. Ha HawanpHOM dSTame u3ydeHus xumuu (B 8-9
KJIaccax) MMEHHO TaKOH IIOIXOJ IO3BOJSIET JOCTUYh MaKCUMAalbHOH 3((EKTHBHOCTH OT INpPOBEAEHHs J1abOpaTOpHBIX H
MPaKTUYECKUX PaboT, a Takxke CHOPMHUPOBATH y YJAMIMXCS OTBETCTBEHHOE OTHONIEHWE K »KcmepuMmeHTy. IIpm oneHnBanum
YYEHHUECKUX MPAKTHUECKUX paboT Lenecoo0pa3sHoO yIMTHIBATH MOAXOMABI, MCHONB3YIOIINE B 3K3aMEHALMOHHBIX MaTepHaiax.
Tak, B HacTosmee BpeMs Ipeularaercs 3KCHEPHMEHTAIBHOE 3afaHMe, MpelyCMaTpHBaromiee BHIOOP ABYX BEHIECTB U3 IISTH
MIPEUTOKEHHBIX M MPOBEICHHWE C HHUMH PEaKIMH, OTpaKaloIUX XMMHYECKHE CBOWCTBA YKAa3aHHOTO B YCIOBHH 3amaHHs
BemectBa. OIleHMBaHWE HIET Ha OCHOBAaHMHM OTYETAa yYEHHKa O IIPOJCJIAaHHOH padore (ypaBHEHHs peaKIi, BBIBOABI O
HaOJIIOZICHNSAX) W HAa OCHOBAaHMHM IIPAMOTO HAONIIONCHHS 3a AEHCTBHAMH yYeHHWKa II0 INPOBEACHHIO OMNBITOB. [lpm 3TOM
BBIJACIISAIOTCA 3TAIlbI 0T6opa BEIICCTB U CMEIIMBAHUA BEIIECTB B COOTBETCTBUU C ITYHKTAMHU MHCTPYKIUU K pa60Te. Baxkaenmmm
HaNpaBJICHHEM KaK JEMOHCTPALIOHHOTO, TaK M YYCHHYECKOTO JKCIEPHMEHTa JOJDKHO CTaTh HCIOJIb30BaHUE IHM(POBOH
nmabopaTopruy, KOTOpasi MO3BOJSAET OPraHU30BaTh XUMHUYECKHH SKCIIEPHMEHT Ha MPHHIMIIHAIFHO HOBOM yPOBHE, MEpPEeHTH OT
KaueCTBEHHOH OIIEHKH HaOJI0aeMBIX SIBICHHI K CHCTEMHOMY aHAalN3y KOJIMYECTBEHHBIX XapakTepucTuk. IIpum pabote c
JaTINKaMy OUQGPOBOH J1abopaTopuy 0OECTIeUMBASTCsl aBTOMATH3MPOBAHHBINA cOOp M 00paboTKa JAaHHBEIX, XOJ SKCIIEpUMEHTa
MOXET OTOOpaXaThcsi B BHAE TPadUKOB MM IOKa3aHHH IPHUOOPOB, a PEe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPAHITHCS
JutITeNbHOe BpeMs. Hambonee akTyadbHBIM Ui XMMHH SIBIISIETCS MEPEXO/ K KOJIMYECTBEHHBIM XapaKTEPHCTHKAM, KOTOPBIH
MOYKHO HPOWUTIOCTPUPOBATE CIIEIYIOIMMH IIpUMEpaMH: M3YdeHHE CTPOSHHMs IUTaMeHH, omnpeneneHue pH B pasHBIX cpenax,
OIpE/ICNICHNEe CKOPOCTH PEaKIMW, H3YYCHHE BIIUSHUS KOHIGHTPAlMd W TEeMIeEpaTypsl Ha CKopocTh peakuuu. Lludposas
11ab0paTopHs O3BOJISIECT PEATU30BATh MEKIIPEIMETHBIE CBS3U C APYTHMH MPEAMETaMU €CTECTBEHHOHAYYHOTO IIHKJIA, IIOCKOJIBKY
JIa€T BO3MOXHOCTb BBHIMIOHATH HHTETPUPOBAHHBIE ydeOHbIE HCCIEIOBAHHS 110 €CTECTBEHHBIM HayKaM, IPHMEHSATh H OCBaUBATh
3JIEMEHTBI CTATUCTHKU U HH(OPMAIIMOHHBIE TEXHOJIOTHH.



