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PexoMeHaanuu no UCnoJIb30BaHUI0 CTAHAAPTHOI0 KOMILJIEKTA 000PY10BaHMSI
HenTpa «Touka pocTa» npu peaju3alvy NPOrpaMM eCTeCTBEHHOHAYYHOU U
TEXHOJIOTHYEeCKOHM HANIPaBJIEHHOCTeM

[lepeuensb craHgapTHOTO KOMILIEKTa 00opyaoBanus aiisi ocHamenus LlentpoB «Touka
pocTa» chOpMHUPOBAH C YUETOM Psifia IPUHIIMIIOB, B TOM YHCIIE:

[TpuHIIUTT IPEeMCTBEHHOCTH CUCTEM 00opyaoBaHust. O00pyIoBaHUE JIJISl TIPOBEICHUS
YUYEHHYECKHUX MPAKTUYECKUX PabOoT sABJsETCA OOLIMM sl YPOBHEN OCHOBHOI'O OOILEro U
cpenHero ooiero oopa3oBanus. B cucreMe HarJSIIHBIX CPEACTB OOYUCHUS U
JIEMOHCTPAIMOHHOT'0 000PYA0BaHUS UMEIOTCSI 0A30BbIC AJIEMEHTHI, 00IIIHE JIJIT OCHOBHOT'O
oO1mrero u cpenHero oomero oopazosanus. [{udposas nabopaTopus nu 060pya0BaHNE
00IIIeT0 Ha3HAYCHUS TIO3BOJISIOT 00ECIIeYNBATh JIEATEIIEHOCTh 00YJIAIONINXCs KaK B
OCHOBHOM, TaK U B CTapIIeH 1IKOJIE, @ B COBOKYITHOCTH C U(POBBIMU JTa00OpaTOPUSIMU TIO
¢busnKe, OMOIOTUU U XUMHH - IPAKTUYECKYIO JIEATEILHOCTh B PAMKaX U3Y4CHHUS
€CTeCTBEHHOHAaY4YHBIX mpeaMeToB B 10-11 kimaccax Ha yriyOJ€HHOM ypOBHE.

[TpuHLKIT cOueTaHMsI KIIaCCUYECKUX U COBPEMEHHBIX CPEJCTB U3MEPEHUN U CLIOCOOOB
AKCIIEPUMEHTAIBHOT O UCCIIEIOBAaHUS ABJICHUNA. B cocTaB 000py10BaHUs BXOAST
KJIACCUYECKHE CPEICTBA U3MEPEHUS (HAapUMEP: TUHAMOMETPBI, CTPEIOYHBIE aMIIEPMETP U
BOJILTMETP) U IIUGPOBbIEC MPUOOPHI (HAapUMeEp: LIUPPOBBIE BECHI, CEKYHIOMED) U JATUHUKHU.
Co0biroieHre 3TOro NpUHIMIA UMEET 0CO00€ 3HAUECHUE JUIsl YPOBHSI OCHOBHOI'O OOILIETO
00pa30BaHMsl, MOCKOJIBKY 3/1€Ch POMCXOANUT 3HAKOMCTBO CO CIIOCO0aMU N3MEPEHMUS
(bu3nUecKUX BeUYUH, GOPMUPYETCS TOHUMAHKUE MPUHILIUIIOB JEHCTBUS aHAJIOT OBBIX
U3MEPUTENBHBIX IPUOOPOB U 00ECTIEUNBALCTCS MEPEXO K UCTIOJIb30BAHUIO HHCTPYMEHTOB
ndpoBoi 1a60paTopuu.

[IpUHIMII MPUOPUTETA YUEHUYECKOTO KCIIEPUMEHTA ISl PeaIu3ali CUCTEMHO -
JNEeATEbHOCTHOrO NOAX0Aa. Peanu3anusi CHCTEMHO - J€ATEIbHOCTHOIO MOAX0/1A B
00yuYeHUH eCTECTBEHHOHAYYHBIM IIpeaMeTaM 0a3upyercs B MEPBYIO oUepeab Ha
BOBJICUCHHH O0YYaIOIIUXCS B MPAKTUYECKYIO IEATEIbHOCTH 10 MTPOBEACHUIO HAOIIOICHUM
U onbITOB. [lo3TOMY 3HAUNTENBHAS YaCcTh HAOIIOICHUI U OMBITOB, KOTOPHIC B
TPaJULIMOHHON METOAMKE MPEIIaraauch Kak 1eMOHCTPALIMOHHBIE, IEPEHECEHBI B pa3psij
ydeHn4yeckux padbot. Cineayer OTMETUTh, UTO B HACTOSAIIEE BpEMs U3ydeHue GU3HKH,
XUMUU U OMOJIOTMY B OCHOBHOM LIKOJIE M Ha 0230BOM YpOBHE CTapIlEi IKOIbI
OPUEHTHUPYETCSI HA OCBOEHUE €CTECTBEHHOHAYYHOM I'PaMOTHOCTH, KOTOPOE UAET Yepes
pa3BUTHE CIIOCOOHOCTEN yJalIuXcsl aHAIM3UPOBATHh PA3HOOOPA3HYIO €CTECTBEHHOHAYUHYIO
UH(POPMAIUIO U UCTIOIb30BaTh MOJTYUYEHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI SIBJICHUH U NIPOLIECCOB
OKPYXAaIOIEro MUpa; MOHUMATh OCOOEHHOCTH UCIOJb30BaHUSI METOJIOB €CTECTBO3HAHMS
JUISL TIOJTYYEHNS HAYYHBIX TAHHBIX; MTPOSBIISITE CAMOCTOSITEIIBHOCTD CYXKJICHUN U IOHUMATh
POJIb HAYKU Y TEXHOJOTUYECKUX MHHOBAIMI B Pa3BUTUM OOIIECTBA; OCO3HABATH BAXKHOCTh
Hay4HBIX UCCIECAOBAHUN U MX CBS3b C HAIIUM MAaTEpUAJIbHBIM OKPYKEHHEM U COCTOSTHUEM
OKpyXxarome cpensl. OpueHTanus Ha €CTECTBEHHOHAYYHYI0 TPaMOTHOCTh MPEAIIOIaraeT



aKLIEHT Ha METOJIOJIOTHIO HAYKH U HAINPSIMYIO CBSI3aHO KaK C OOIIUM YUCJIOM YYEHHUUECKUX
OIBITOB B KypCcax €CTECTBEHHBIX HAyK, TaK M HAIIPABICHHOCTHIO UX Ha (JOPMHUPOBAHUE
CaMOCTOATENILHOCTH IEUCTBUI NpU NMPOBEACHUN HAOIIOIEHUI, U3MEPEHUN U
UCCIICIOBAHUN.

W cnons3oBaHue CpeACTB HATJISITHOCTH U YU€OHOT0 000pY0BaHUS B YU€OHOM MPOIIecce
HaMpaBJICHO HA BBIMOJIHEHUS CIENYIOMMX QYHKIUI: oOecrieunBatoT 6oJee MoNHyo U
TOYHYIO UH(OpMaIKIO 00 U3y4aeMOM SBJICHUH UK OOBEKTE U TEM CAMbIM CIIOCOOCTBYIOT
MOBBIIIICHUIO Ka4eCTBAa 00YUYECHHUS; TOMOTAI0T B MAaKCUMAJIBHON Mepe Pa3BUTh
NO03HaBaTeNbHbIE HHTEPECHI YUalllUXCsl; MOBBIIIAIOT YPOBEHb HATISAHOCTH U JOCTYITHOCTH
00y4eHMsI; YBEIIMUMBAIOT 00BEM CaMOCTOATENILHON padOThl ydallluXcsl HA YPOKE U
BHEYPOUHOI 1eATENbHOCTH; CO3/IAl0T YCIOBUS JJIsl OPTaHU3alUN TPAKTHKO-
OpPUEHTHUPOBAHHOM MPOEKTHOMN M HCCIIEIOBATEIBCKOM JACSITEIbHOCTH; JAI0T BO3MOXXHOCTD
JOCTYMHEE U TIIY0Ke PACKPBITh COJIEpKAHUE YUEOHOTO MaTepuana, ClioCOOCTBYIOT
(OPMUPOBAHUIO Y YHAIIUXCSI TOJIOKHUTEIbHBIX MOTUBOB O0Y4EHHS.

Baxmneiimeii yactrsio ocHamenus [learpa «Touka poctay siBnsiercs nudponas
naboparopusi, IepedeHb JaTYMKOB KOTOPOH MO3BOJISIET UCIIONIb30BATh 3TY J1a00paTOPHUIO
IpY U3yYE€HUU (PU3UKH, XUMUU U OHONOruu. BBeleHne B IIKOIbHBIN 3KCIEPUMEHT
IU(PPOBBIX JATUMKOB I PETUCTPALMU PA3TMYHBIX BEJIMYUH U BO3MOXXHOCTHU
UCIIOJIb30BaTh KOMIBIOTEP (CMapT(OH WU IUIAHILET) AJI1 PacYeTOB U 0OpMIIEHUS
pE3YJITATOB ONBITOB, MMO3BOJISET NEPEUTH HA HOBBIM KaUECTBEHHBIN YPOBEHb POBEICHUS
WU3MEPEHUH, YIIPOCTUB IIPOLIECC U3MEPEHUM U ITOBBICUB UX TOYHOCTH. [losBieHNE

U (POBBIX TEXHOJIOTU B Ta0OPATOPHBIX padOTaxX MOBBIIIAET UX aKTYaJbHOCTh U
IIPUBJIEKATEIBHOCTh B CO3HAHUN COBPEMEHHOI'O IIKOJIbHUKA, YCWIMBAET HATJSAHOCTh KaK B
XOJI€ OTBITOB, TAK U MPU 00pabOTKE pe3yJbTATOB C UCIIOJIB30BAHUEM MPOrPAMMHBIX
cpencTB. Jis SKCIepuMEHTOB 110 OMOJIOTUH U XUMHUU 3TO SBJISETCS] 3HAUUMBIM IIEPEX00M
OT KaUECTBEHHBIX HAOIIOACHUN U ONBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTaM.
Hcnonb3oBanue nuppoBoii 1a00paTOprn CYILIECTBEHHO U3MEHSET MOIXO0/IbI K TPOBEICHUIO
Y JIEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Hcnonb3oBanne upOBBIX JATYMKOB B KAYECTBE U3MEPUTEIHHBIX HHCTPYMEHTOB
U3MEHSIET MOJXObI K POBEICHUIO MPSMbBIX U3MEPEHUIN (PU3HMUECKUX BEIIMYUH.
TpaauinoHHO B KaYECTBE CPEICTB U3MEPEHHS UCTIOIB30BAIUCH MMPOCTEHININE HHCTPYMEHTHI
(ppIYaKHBIE BECHI U PA3HOBECHI, MEH3YpKa, TMHAMOMETP, TEPMOMETP) U CTPEIOYHBIC
puOOpHI (aMIIepMeTp U BOJIBTMETP).

HNcnonk3oBaHue HI/I(I)pOBBIX AAaTYHUKOB IIO3BOJIACT HA COBCPIICHHO APYTI'OM Ka4CCTBCHHOM
YPOBHC IMIPOU3BOANTH UBMEPCHUA BPECMCHHU, PACCTOAHUSA, UMCTH BO3MOKHOCTD
PErucTpupOBaTh U Ha6J'IIOI[aTB N3MCHCHHC BO BPCMCHU TAKUX BCIINYHH KaK TCMIICPATYpP4,
QJICKTPUICCKOC HAIIPAKCHHUC, CUJId TOKA U T. .

OTH BO3MOXHOCTH MO3BOJISIIOT, HAPUMED, HA YPOKaX (DU3UKH C BBICOKON TOYHOCTHIO
U3MEPUTH MTHOBEHHYIO CKOPOCTh TeJla, IBMKYIIEr0oCcsl HEPaBHOMEPHO, HaOJII01aTh B
JUHAMUKE MIPOIECC AIEKTPOMArHUTHON MHYKIIMU, BO3BHUKHOBEHUE U U3MEHEHNE



HHAYKOHUOHHOI'O TOKAa, UCCICAOBATh UIBMCHCHUC TEMIICPATYPhI C TCUCHHUEM BPCMCHH B
MpouecCC YyCTAHOBJICHUS TCIDIOBOI'O paBHOBECHUS U T. /.

Ha ypokax 6nonoruu nosiBiasieTcsi BO3MOXHOCTb MOJIYYUTh KOJUYECTBEHHbIE JAHHBIE IPU
NPOBEJCHUH ONBITOB, HAPUMEP: P ONPEAEICHUN (DAKTOPOB, BIUSIOLUIUX HA CKOPOCTh
npouecca (OTOCHUHTE3a, IPU U3YyUYEHUH AbIXaHUsI KOPHEH U JINCTHEB, NPU UCCIIEI0BAHUN
YCJIIOBUM IIPOPACTAHUS CEMSH U T. II.

Ha ypokax XUMHH Ha KOJTMYECTBEHHBII YPOBEHb NEPEXOAIT NPAKTUUECKUE padOTHI O
U3YYEHHIO ITPOLIECCa ANEKTPOIN3A, UCCIEAOBAHNE IK30TEPMUUECKUX U SHIOTEPMHUUYECKHUX
peakuuii, TeraoBoro 3p¢exra ropeHrs ToIMBa 1 T. .

C ucronb30BaHUEM TPAJAUIIMOHHBIX «aHATOTOBBIX)» CPEJCTB MOT00HBIE U3MEPEHUS
BBITIOJTHUTH HEBO3MOXKHO. OHAKO, TIPU MIepexo/ie Ha U(PPOBYIO T1aOOPATOPHIO B
TEMaTUYECKOM TUTAHUPOBAHUH HEOOXOUMO MPETyCMOTPETh JOMOTHUTEIHHOE BPpEMS IS
o0ydeHus paboTe ¢ TaTYMKaMU, BKJII0Yasi COOPKY SKCIEPUMEHTAIBHOW YCTAHOBKHU C
JTATYNKAMH, CHATHE TTOKA3aHUH ¢ dKpaHa KOMITBIOTEPA, ONpeIeTICHNE TOTPEITHOCTEH
U3MEPEHUM.

Jliist paGoThI ¢ ITUGPOBBIMU JATIYMKAMHU UCIIOJIB3YETCS CHEIUATBHOE MMPOTPAMMHOE
oOecrieyeHue, yCTaHOBJIEHHOE Ha KOMITbIoTep. J[1s1 KOMMyHUKaUK MU(PPOBBIX JaTYHKOB,
3aIACH U XpaHCHHUS] HHPOPMAIIUH, TTOTYICHHOU ¢ UX TIOMOIIIBIO, ITudpoBas sadboparopust
UCIIONh3YeTCS B KOMIUIEKTE C HOYTOYKOM ¢ HEOOXOAUMBIM YCTaHOBJIECHHBIM ITPOTrPaMMHBIM
oOecIreueHuEM.

VM cnonb30BaHue KOMIIBIOTEPHOU (POPMBI PETUCTPAIIMU TTOJTYICHHBIX 3HAYCHUH U
MOCTPOCHUS TpahKOB U3MEHSET MOAX0/IbI K O()OPMJICHHIO JIAOOPATOPHBIX M MPAKTHYCCKUX
paboT 00yJaroIMMucs.

JlaHHbI€, OJIy4eHHbIE ITPU TOMOUIY HU(POBBIX AATYUKOB, BHOCATCS B 3JIEKTPOHHBIE
TaOJIMIIBL, YTO MO3BOJISIET CTPOUTH I'papUKK 3aBUCUMOCTEN UCCIEAYEMbIX BEJIMUNH Ha
JKpaHe KoMmIbioTepa. Ha ocHoBaHMM 3THX IpadUKOB JeNaTh BHIBOABI O XapaKTepe
3aBUCHUMOCTH BEJIMYMH OT BPEMEHHU WM ApYTrux napamerpoB. Ha yrmyOneHHOM ypoBHE
1enecoodpa3Ho 00yyaTh IPOBOAUTH AalIIIPOKCUMAIINIO BHIOPAHHBIX TOYEK UTOTOBOM
rpaguuecKoil 3aBUCUMOCTBIO.

DTH HOBBIE BO3MOYKHOCTH MO3BOJITIOT aBTOMATU3UPOBATh PYTUHHBIC TTPOIEAYPHI
3aroJIHEeHUs TaOJUI], BHITOJTHEHHE OJHOTUITHBIX PACYeTOB, IOCTPOEHUS TpaduKOB.
[udposas dhorokamepa nmo3BonseT chororpadrupoBaTh COOPAaHHYIO IKCIIEPUMEHTAIBHYIO
YCTaHOBKY M MPUKPENUTH POTOrpaduio B 3IEKTPOHHBIN oT4eT. Takum oOpasom,
OCYILIECTBIISIETCS Mepexo] K 0(pOpPMIIEHUIO JJIEKTPOHHOI'O OTYETA O MPOAeTIaHHOM
AKCIIEPUMEHTE, TPOECKTHOM WUJIU UCCIIeI0BATENLCKON padoTe.

B03MOXXHOCTE UCTIOIB30BaHUS BUICOHAOIIIOIEHUS 32 IIPOLECCOM BBITIOJIHEHMUS
PAKTUYECKUX pabOT 00yUYaIOIUMHUC U3MEHSET MOAXO0/IbI K OLIEHUBAHUIO padoT.

DNEKTPOHHBIA OTUET O NPOAETAHHON MPAKTUUECKON paboTe MOKET COMPOBOKAATHCSA
IPUKpPEIIEHHON (hoTorpaduei, KoTopasi MO3BOJISET OLIEHUBATh NPABUIIBHOCTH COOPaHHOMN



AKCIIEPUMEHTAJILHON YCTaHOBKH, 00JI€E ITOJIHO OMPESIATh OJHOTY U MPaBUILHOCTh
MIPOJICITAHHOTO UCCIIEOBAHUS, aHATM3UPOBATH IOCTOBEPHOCTH TIPEICTABIICHHBIX
AKCIIEPUMEHTAIBHBIX JaHHBIX. [Ipy OJHOBPEMEHHOM BBITTOJIHCHHH Pa3HBIMU TPYIIIAMH
00yyYaromMXcsl pa3HbIX UCCIIEIOBATEIbCKUX PA0OT 11e71ec000pa3HO UCIIOIb30BaTh
BUJICO3AIKCH BCETO X0/1a paboT. B 3TOM citydae OIleHUBAaThCS MOTYT HE TOJIBKO
IIPEIMETHBIC PE3yJIbTAThI, CBA3aHHBIC C IPOBEICHNEM KOHKPETHOT'0 SKCTICPUMEHTA, HO H
KOMMYHUKATUBHBIC U PETYIISITUBHBIC ICUCTBYS: TUIAHUPOBAHUE PAOOTHI, OTCIIC)KUBAHHE
Xoaa paboThl, KOPPEKIIUs TTaHa paboThl, KOMMYHHUKAIIAS B COBMECTHOM JCSITEILHOCTH,
Hanuuue (WIM OTCYTCTBHUE) KOH(IMKTOB M CIIOCOOBI UX PEIICHUS.

Hcnons3oBanue udpoBbIX 1a00paTOpHil CYIIECTBEHHO PACIIUPSIET CIIEKTP BO3MOMXKHBIX
OTIBITOB M MCCIIEIOBAHUN, OCOOEHHO 3TO KacaeTCs U3yueHus: OMOIOTHHU U XUMUHU.

Pacmmpenue cekTpa BO3MOXKHOCTEH MOXKHO MPOUIITIOCTPUPOBATH HA IPUMEPE U3YUEHUS
AJIEKTPOMArHUTHOM UHIIYKIIUK B Kypce dhusuku. [Ipu ucnonb30BaHUM CTPEIOYHOTO
amIiepMeTrpa TpaaulliOHHO HAOIIOJAI0T JIUIb (PaKT BOSHUKHOBEHUS UHAYKIIMOHHOTO TOKA
B MPOBOJAHUKE U U3MEHEHUE €r0 HAIIPABJIEHUS NMPU U3MEHEHUHN CKOPOCTU BHECEHUS
MarHuTa Wi ero nojspHocTd. Mcmonp3oBanue u(poBoOro 1aTanka mo3BoJISIET MOJYIUTh
ociuiorpammy 3/1C MHAYKINH, BO3HUKAIOIIEH B KaTyLIKE, IIPU MIPOJIETE Yepe3 HEE
MarHuTa. JTO MO3BOJIIET CPAaBHUBATH 3HAUEHUSI MakcuMaibHbIX DJIC npu mposieTe yepes
KaTYyIIKy MarHUTa ¢ pa3HbIMU CKOPOCTSIMU M C pa3HOM MOJISIPHOCTHIO, aHATTU3UPOBATH BUJT
MOJIYYEHHOM 3aBUCUMOCTH, KOHCTPYUPOBATH IKCIIEPUMEHTAIBHBIE 33/1a4H 110 U3YUYEHUIO
AIIEKTPOMArHUTHON UHITYKIIUH.

[{udporas mabopatopust MO3BOISIET OPTAHU3O0BATH TPOCKTHYIO M Y4EOHO
UCCIIEIOBATEILCKYIO JAEATEILHOCTD IIKOJbHUKOB KaK B paMKaX YPOKOB, TaK U BO
BHEYPOUHOU JiedaTesibHOCTH. Hanuure pazHooOpa3HbIX HU(PPOBBIX JATYMKOB J1a€T
BO3MOXHOCTh MPOBOJIUTH CaAMbl€ Pa3HOOOPA3HbIE UCCIIEIOBAHUS, ONTUPASICh HA MHTEPECHI
oOyuaromuxcs. B kauecTBe mpuMepa MOXKHO IPUBECTU UCCIICIOBAHUS AKOJIOTHUECKOMN
HAIPABJICHHOCTH 10 BBISIBJICHUIO (DaKTOPOB 3arpsi3HEHUS OKPYIKAIOIIEH cpebl, N3YyIEHUIO
HKOJIOTMYECKOT0 COCTOSHUS MOMEIICHUH IIKOJIbI, TOYBBI, BO3/1yXa B HACEIICHHOM ITyHKTE U
T.1. UccnenoBarenbckre paboThI C UCIIOIB30BaHUEM HU(POBBIX TaTYMKOB 1I€JI€CO00pa3HO
npennarath ydamumcs 10,11 kimaccoB B pamkax 00s3aTeIbHON sl HUX MTPOEKTHOM
NesSATeNIbHOCTU. BhIMOTHEHNE TaKUX MTPOEKTOB SBJISETCS OCHOBAHUEM ISl OLICHKU HE TOJIBKO
YPOBHS CPOPMUPOBAHHOCTH MPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOW OIIEHKHU JIOCTHKCHUS
MeTanpeIMETHBIX Pe3YyJIbTaTOB O0YUYEHHS: KOMMYHUKATUBHBIX (KOTOPbIE OIIEHUBAIOTCS KaK
B IpoIlecce MPOBeeHUs pabOThI, TaK U B MPOIECCE 3aIIUThI MPOEKTa WIN UCCIEA0OBaHUs) U
PEryJISTUBHBIX (KOTOPHIE OLICHUBAIOTCS B MPOIECCE BHIMOJIHEHUS MTPOEKTA).

OcHatenue s u3ydeHus: GU3NKH MPEACTaBICHO B BUIE 000pYIOBaHUS AJIs
JI€MOHCTPAIIMOHHBIX OIBITOB U 000PYAOBaHUS [Tl Ta00pAaTOPHBIX PA0OT U YHEHUUECKHUX
OIIBITOB, BKJIIOYAs OOLIYIO JUIsl €CTECTBEHHOHAYYHOI'0 IIUKJIAa U(PPOBYIO Jab0paTopHIo, a
TaKxke HUPPOBYIO Ja00paTOPHIO MO PHU3HKE (KaK JOMOTHUTEIBHBIN AIEMEHT IS
yIIyOJE€HHOT O U3YYeHUs] (PU3HUKH).



JleMoHCTpallMoOHHOE 000PYIOBaHKE 00ECTICUUBAET BO3MOXKHOCTh HAOIIOECHUS
OOJBIIMHCTBA U3YYAEMBbIX SIBJIEHUH, IPOLECCOB U 3aKOHOB. DTO BO3MOXKHO ITPU
ONTHUMAJIbBHOM COYETaHUU aHAJIOTOBBIX U LU(POBBIX CPEACTB HAOIIOICHUS, aHATTU3a
U3MEpUTENbHON HHPpopManuu. Tak, Hapumep, 11 Kypca (PU3UKH OCHOBHOM ILIKOJIbI €CTh
BO3MOXXHOCTh JIEMOHCTPALMU KIACCUYECKUX TEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB:
najzeHue Tea B Tpyoke HproToHa, 1eMOHCTpalus AeUCTBHS aTMOC(EPHOTO JaBIeHUS,
3akoHa [lackansi, u3mMeHeHust o0beMa Tell MPU HarpeBaHUM (OXJIAKICHUH ), IPUTSHKEHUS
MoJieKkyJ U T.1. Habop 1o anekTpocTaTHke 1aeT BO3MOKHOCTb JEMOHCTpaLUU
AIIEKTPU3ALMY TEN, 3aKOHA COXPAHEHHUs 3aps/ia, TUHUN HAIIPSYKEHHOCTH 3JIEKTPUYECKOTO
10JIS U T.J. U MOXKET UCIIOJIb30BAThCS KaK 8 KIIACCe IPU N3YyYEHUU DIEKTPOMATrHUTHBIX
ABJIEHUH, Tak U B 10 Ki1acce npyu U3y4eHUH IEKTPOCTATUKH.

[Tpu mpoBeneHUN 1EMOHCTPAITMOHHBIX OMBITOB JIOJKHBI COOTIOAATHCS TPEOOBAHUS K UX
HATJISTHOCTH (SICHAsI ¥ TIOHSATHAS IIOCTAHOBKA OMBITA), BUIAUMOCTH JIJISI BCEX yUaITHXCSI
KJacca (Tpy HaJTMYUK MEJIKUX JIeTajle UCTIONb3YeTCs X YBEIMUYEHHOE N300paKeHue mpu
MIOMOIIIA BeOKaMephl), IMOIIMOHATILHOCTH U, 10 BO3MOXKHOCTH, 3aHUMATEIILHOCTH
(IeMOHCTpPAIMOHHBIN OTBIT JOKEH BBI3BIBATH MHTEPEC YUAIIUXCS, CO3aBATh MOTHBAITUIO
K M3YYCHHIO MPEMETa) U YOSAUTEIbHOCTH (TTOKa3bIBaTh TOT 3((PEKT, HA IEMOHCTPALIHIO
KOTOpPOTO OH OBbLIT HAIIPaBJIEH ).

OpnHako peanuzaius JesTeIbHOCTHOIO MOX0/1a B 00y4eHUHU (PU3MKE NEPEHOCUT aKIIEHT C
JEMOHCTPAIMOHHOTO dKCIIEPUMEHTa Ha yueHnYecKknuid. Hampumep, 1mo mexanunke
UCCJIeIOBAHUE KUHEMATUUYECKUX 3aKOHOMEPHOCTEN, 3aKOHOB IMHAMUKH, KOJIEOATETbHBIX
JBIDKEHUHN TIEPEHECCHO B YICHHYECKUH IKCITIEPUMEHT C COOTBETCTBYIOIIUM HAOOPOM
obopynoBanus. [Ipu u3yueHnn 31eKTPOIMHAMUKH J1ab0paTopHOE 000PYI0BaHKE
MO3BOJISIET UCCIIEIOBATh HE TOJBKO 3aKOHBI MIOCTOSIHHOT'O TOKA, HO ¢ UCTIOJIb30BAHUEM
KOMITBIOTEPHOTO OCIuIorpada mo3BosisieT MPOHA0II0aTh U UCCIIEI0BATH AJICKTPUICCKUE
[[ENU IEPEMEHHOr0 TOKa, OJI0K IMO0OB MO3BOJISIET UCCIIEA0BATh BOJIbTAMIIEPHBIE
XapakTepucTuku auona. [lpu uzyueHuu onTuku iabopaTopHoe 000pya0BaHUE MTO3BOJISIET
U3YYUTh 3aKOHBI T€OMETPUUECKON ONTUKH (TIPEIOMIICHHE CBETa B MONYIWINHAPE U
MOJTydeHHE H300pakKeHUS B JIMH3aX) M MPOHAOII0IaTh OCHOBHBIC SBJICHUS BOJTHOBOM
ONTHKY (MHTEP(PEPEHLINA U MOJISIpU3ALUS ), UCCIEA0BATh AUPPAKLIUIO CBETA
(mudpakOHHAs PEIIETKA).

B cootBeTcTBUYM C IPeIMETHBIMU pPe3ylibTaTaMu 00yueHus Gpusuke 00opyI0BaHUE IS
YUEHUYECKUX OMBITOB 00ECIICUNBACT NIPOBEACHHE CIICIYIONINX THUIIOB PadoT,
CTPYIIUPOBAHHBIX TI0 BHJIAM JEATEILHOCTH, HE3aBUCUMO OT WX TEMATHYCCKOM
NPUHAICKHOCTH:

1. [IpoBeneHne MpsIMBIX H3MEPEHUI HU3HMUECKUX BETMIUH (M3MEpPEHUE MacChl, 00beMa
KUJKOCTH, TEMIIEPATYPhI )KUJIKOCTH, CUJIbI, CUJIbI TOKA, HAMIPSDKEHHUSI) C UCIIOJIb30BAaHUEM
aHAJIOTOBBIX M LIU(PPOBBIX NPUOOPOB.

2. IIpoBepka 3aJJaHHbIX MPEANOI0KEHUN (ITpsIMble U3MEpPEHUs (U3HMUECKUX BEIMYUH U
CpaBHEHUE 3aJIaHHBIX COOTHOLIEHUH MeXay HUMH). Hanpumep: nmpoBepka ycioBuit



IUTABaHUS TeJ, YCIOBUM paBHOBECHS pbluara u 0JIOKOB, 3aKOHOMEPHOCTEN
NOCJIEOBATENBHOIO U NMAapaJIEIbHOTO COEINHEHNS POBOIHHUKOB U T. [I.

3. Pacyer no noiay4eHHbIM pe3yJabTaTaM MPsIMbIX U3MEPEHUM 3aBUCUMOI0 OT HUX
napameTpa (B OCHOBHOM ITKoJI€) U KocBeHHbIe n3mepenus (B 10-11 kmaccax). Hampumep:
YCKOpEHHE Tejia IPU PaBHOYCKOPEHHOM JBIKEHHUH, YCKOPEHHE CBOOOIHOTO MaICHUS,
KECTKOCTh TIPYKUHBI, KOA(DPHUITUEHT TPSHHSI CKOJBKEHUS, MEXaHUIeCcKas padoTra u
MOIIHOCTb U T. [I.

4. HabmroieHue sSiBIEHUI U TTIOCTAHOBKA OIBITOB (Ha KAYECTBEHHOM YPOBHE) TIO
oOHapyx)eHUo (HaKTOPOB, BIMSIONINX HA MPOTEKAHUE JaHHBIX sABiIeHUN. Hanpumep:
NPSIMOJIMHEHHOE PacCIIpOCTPAHEHUE CBETA, IUCIIEPCHS CBETA; U3YyUEHUE CBOMCTB
U300paKeHUA B IJIOCKOM 3€pKajie u T. II.

5. UccnenoBanue 3aBUCHMOCTH OJTHOM (PU3HUECKON BETMYMHBI OT APYTOM €
NPEICTaBICHUEM PE3YIbTATOB B BUJIE TpaduKa U pacyeTa HCKOMOIr0 Iapamerpa.
Hanpumep: 3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS TEJNA OT BPEMEHU JABUKEHUS
TeJIa; CUJIbI TPEHUS CKOJIbKEHUS OT CUJIbI HOPMAJILHOTO JIaBJIEHUs], KauecTBa 00paboTKn
MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOMIAIN COIPUKOCHOBEHUS TEJT;
CWJIbI YIPYTOCTH OT yJUIMHEHHUS MIPYKUHBI; BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
HOrPYKEHHOM 4aCTH TeJla U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
TeJa, OT INIyONHBI, HA KOTOPYIO IOTPYKEHO TEJO U T.J.

JlaGopaTopHoe 000py/10BaHHE 00€CTICUMBAET CAMOCTOATEIbHBIM YYEHUUECKUN
AKCIIEPUMEHT, KOTOPBIN MOXKET UMETh pa3audHbie (POpMbI: (HPOHTATBHBINA HKCIIEPUMEHT
(¢bpoHTaNIBHBIE OMBITHI M JIAOOPATOPHBIE PAOOTHI), PAOOTHI IPAKTUKYMA,
y4eOHOUCCIIeI0OBaTeNbCKIE PAOOTHI M POEKTHI SKCIIEPUMEHTATIBLHOTO Xapaktepa. [1pu sTom
HOPMAaTHUBHO-00s13aTEIHLHBIM BHE 3aBUCUMOCTU OT YPOBHS U3y4deHUs GHu3uku (6a30BbINA WU
yTIIyOJICHHBIN) 1 00pa30BaTEIbHOM MPOrpamMMbl (OCHOBHAS WJIU CPEAHSS IIKOJIA) SIBISIETCS
(bpOHTATBHBIN dKCTIEpUMEHT. IMEHHO TocpencTBOM (PpOHTATHHOTO SKCTIEPUMEHTA
JIOCTUTAIOTCSI PEMETHBIE PE3YIbTaThl SKCIIEPUMEHTAILHOT'O XapaKTepa, a y4aluuMucs
OCBAMBAIOTCS CTIOCOOBI JIEHCTBUI, COOTBETCTBYIOIINE YKa3aHHBIM BBIIIE TISITH TUIAM PaboT.
JlabGopaTopHBIi MPAKTUKYM I1eJIECO00Pa3EH TOJIBKO MPU YrIyOJIEHHOM YPOBHE U3YUCHUS
peaIMera.

OnTuManbHBIM JIJIs1 JOCTHKEHUS 1eiel MpoBeeHusl (PPOHTAIBHOIO SKCIIEPUMEHTA
SBIIAETCA MPEACTaBICHHUE JIaDOPaTOPHOI0 0OOPYIOBAHUS U MATEPUAIOB B BUJIE
TEMaTUYECKUX KOMIUIEKTOB IO MEXaHUKE, MOJIEKYIISIPHON (DU3UKE, AIEKTPUIECTBY U
ontuke. Mcnonb30BaHue TeMaTHueCKUX KOMIUIEKTOB CIIOCOOCTBYET (hOPMUPOBAHUIO
TaKOT'0 BAKHEUIIIEr0 YMEHUs, KaK TOI00p yJaluMucs 000py/TI0BaHNUS B COOTBETCTBUH C
1EJIbI0 UCCIIEIOBAHUS U3 U30BITOYHOM HOMEHKIIATYPhI IPEII0KEHHOT'0 KOMILIEKTA;
MO3BOJISIET MPOBOAMUTH 3KCIEPUMEHTAIBHYIO padOTy Ha JIFOOOM 3Tale ypoKa; yMEHbIIaeT
TPYJOBBIE 3aTPATHI YUYUTENS MPU MOATOTOBKE K YpOKaM, MOCKOJIbKY HE TpeOyeTcst
MepEKOMITOHOBKA 000pPYA0BaHUS B COOTBETCTBHH C 3aJlayaMi KOHKPETHOTO YPOKa.



[Tpu ruTaHUpOBaHUY MPAKTUIECKUX pabOT BaXKHO UMETh B BUJTY, UTO TIPEIMETHBIC
PE3yNIBTAThl AKCIIEPUMEHTATHHOTO XapaKTepa MOTYT ObITh OCBOCHBI TOJBKO TIPHU
ONTHMAJIBHOM COYETaHUH KPAaTKOBPEMEHHBIX (DPOHTAIILHBIX OMBITOB U OJTHOYACOBBIX
1abopaToOpHBIX PadoT.

BaxHoe 3HaueHne umMeeT TOT (DaKT, 9TO B COCTaB (PPOHTAITHHOTO 00OPYAOBAHHSI HAPSTY C
aHAJIOTOBBIMHU BXOJISIT M IU(PPOBEIE CpeacTBa n3MepeHnst. K HUM OTHOCSTCS 3JI€KTPOHHBIN
CEKYHJIOMED C AaTYMNKaMH, JIEKTPOHHBIC BECHI M JaTYUKH U(poBoii 1aboparopuu. Takum
o0pazom, npu NpoBeIeHUH (POHTATBLHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJI€ YYEHUKHU
3HAKOMSITCS C DJIEKTPOHHBIMH CIIOCOOaMU U3MEPEHUMN U BBHIUUCTICHUH.

brok o6opynoBanus ast yueHHUECKHX paboT 1o pusuke chopMupoBaH Ha Oa3e MepeyHs
000py0BaHuUs 1715l MPOBEJCHHUS OCHOBHOI'O TOCYAapCTBEHHOT O SK3aMeHa 1o (hU3UKe.
Hcnons3oBanue NpuOOpoOB ¥ 000PYI0BAHUS C €AMHBIMU JJIsI BCEX 00Yy4arOImMXCsl
XapaKTEePUCTHKAMHU MO3BOJISIET CTAaHIAPTU3UPOBATH MPOLIEAYPHI BHITOTHEHHUS
IKCIIEPUMEHTANbHBIX 3aJ]aHUi Ha HK3aMeHe 1 00eCTIeUnTh HAJIeKHYIO OI[EHKY PE3YJIbTaTOB
Ha OCHOBAHHUH YKCIEPTHOU MPOBEPKH OTBETOB 0Oy4Jaromuxcs. [Ipu 3ToM ocHOBaHHEM st
BBIBOJIA O MTPABHIILHOCTH MPOBEJCHHSI JAHHOTO OMBITA SIBIISIOTCS PE3YJIbTATHI, TIOJIy4eHHBIE
yYaIIAMUCS OCPEACTBOM IMPSIMBIX U3MEPECHUN 33JaHHBIX (PH3UUECKUX BEITUYMH.

Habop 1151 mpoBeieHns: OCHOBHOT'O F'OCYAAPCTBEHHOI'0 dK3aMeHa 00eCcIeunBaeT
pa3pabOTKy HECKOJIbKHUX OJHOTHUITHBIX 3aJaHUI MPU UCIIOJIb30BAaHUU OJIMHAKOBOIO
000py10BaHUS C pa3HBIMU XapaKTEPUCTUKAMU. DTOT MOAXO] LIEJIECO00Pa3HO UCIIOIB30BaTh
Y TIpU IPOBEAECHUMN (PPOHTAIBHBIX ONBITOB U JabopaTopHbIX padbot. Hampumep, npu
IPOBEICHUH UCCIEA0BAHUS 3aBUCUMOCTH CUJIbI TOKA OT HANPSYKEHHUSI MOYKHO BBIJIEIUTH B
KJ1acce TPYMIbl, KOTOPbIE OYAYT MPOBOJUTH JAHHOE UCCIEI0BaHUE, UCTIONb3YS PE3UCTOPDI
C Pa3HBIM COIPOTUBIIEHUEM, U JJaMIIOuKy. [1o pe3ynpTraraM MOXHO CPaBHUTH MOITYYEHHBIE
3aBHUCHUMOCTH, OOCY/IMTh IPAHUIIBI BHIIIOJHEHUS 3akoHa OMa Ji7Is yJacTKa LeTy,
OIPENETUTh COIPOTUBIIEHHS PE3UCTOPOB.

Craemyer OTMETHUTD, YTO TPH TPOBEACHUH (DPOHTATILHBIX OIBITOB U IA0OPATOPHBIX paboT B
OCHOBHO 1ITKOJIE TPeOyeTCs 3aMuch Pe3yabTaTOB BCEX MPSAMBIX H3MEPEHUH C YIETOM
a0COIOTHOM MOTPENIHOCTH. 3/1eCh TP UCTIOIb30BAHUH TPATUIITMOHHOTO 000Dy 10BAHUS
(MEH3YpOK, THHAMOMETPOB, TEPMOMETPOB) M CTPEIIOUHBIX aMIIEPMETPOB U BOJIBTMETPOB
a0COIIIOTHYIO IOTPELTHOCTD LIeIeco00pa3Ho CBSI3bIBATH C LIEHOM JeNeHus npuoopa, a npu
nepexojie K MuGpPoBbIM HHCTPpYMEHTaM (LIM(PPOBBIC BECHI M IATYUKH ) YUUTH pabOTaTh C
OMMCAHUSIMU ITUX MPUOOPOB, BBIIENASA JaHHBIE 00 aOCOMIFOTHON MOrPEUIHOCTH, JTUO0
npe/uiaraTh 3Ha4eHUe MOrPEUIHOCTH B TEKCTE 3aJaHUM.

[Tpu mpoBeaeHNN UCCIeIOBaHMs 3aBUCUMOCTEN OTHON (hU3UYECKON BEIMUUHBI OT APYTrOn
y4aluecs JOJKHbI OCBOUTH MOCTPOEHUE TPA(UKOB C YKa3aHUEM aOCOTIOTHBIX
NOTPEIIHOCTEN, a IPU MPOBEAEHUH padOT Ha MPOBEPKY MPEAIOI0KEHUHN - YMETh
CPaBHMBATh 3HAUEHUS JABYX NMPSAMBIX U3MEPEHHI C yUeTOM aOCOIIOTHOM MOTrpEIHOCTH
(HampuMep, MyTeM CPaBHEHUS UHTEPBAJIOB MOJYUYEHHBIX 3HAUEHUI Ha YHUCIIOBOM OCH).
[TpoBenenne n3mepenuit u ucciaenoBanuii B kypce ¢pusuku 10-11 kmaccoB 1onomHsA0TCSA
MCIIOJIb30BAaHUEM OTHOCUTEIBHBIX NOTPENTHOCTEH, yUallluecs TOIKHbI HAyYUThCS



PaCCUUTBIBATE OTHOCUTCIILHBIC ITOI'PCITHOCTH B HpOCTCfIH.IHX ClIy4dasax IpsIMbIX I/ISMepeHI/Iﬁ
" CpaBHMUBATb TOYHOCTH PA3JIMYHBIX HBMCPCHI/Iﬁ.

OOpaiaeM BHUIMaHHE, YTO OLEHUBAHUE Ja00OPaTOPHBIX PadbOT JOIKHO 0a3MpOBATHCS, KAK
U B KPUTEPUSIX OLIEHUBAHUS SKCIIepUMEHTaNbHBIX 3a0anuii KUM OI'D, e Ha
NpaBUIBHOCTU 0(OPMIIEHHS OTYETa O paboTe, a Ha MPAaBUILHOCTH JIEUCTBUI O cOOpY
YCTaHOBKH, TPOBEACHUIO OIBITOB, CHATHIO MOKa3aHUi npuOopoB. OcHalieHue ais
U3Y4eHHs] OMOJIOTUHY MPEACTABICHO KOMIUIEKTAMU JEMOHCTPAIIMOHHBIX BJIAYKHBIX
penaparoB, repoapreB U KOJUIEKIHM 10 pa3HbIM TeMaM Kypca OHOJIOTUH, a TaKkKe
1 poBoit TabopaTopueii 11 MpOBEAEHUs MTpaKkThuYeckux padbot. Kpome toro, mpu
M3y4E€HUU OUOJIOTUM MOXKET UCTIOIB30BaTh U(poBas 1adopaTopust 1Mo OMOJOTHH (Kak
JIOTIOJIHUTENBHBIN 3JIEMEHT JJIs YIITyOJIEHHOTO 3YYeHHSI Kypca).

B yueOHOM mpoliecce ydamuecs JT0MKHbI TOJTYYUTh BO3MOKHOCTh YyBCTBEHHOTO
BOCTIPUSTHUS U3yYaeMBbIX SIBJIEHUHN U 00beKTOB. OIHAKO U3ydyaeMble SBJICHUS U OOBEKTHI HE
BCErJla MOT'yT OBITh HEMIOCPEICTBEHHO BOCIIPOU3BEICHBI UJIU TIOKA3aHbl B yU€OHOM
nomereHuu. B aToMm cityuae yue6Hoe 000pyJ0BaHNE 1aeT BO3MOXKHOCTD UX
BOCIIPOM3BECTH OIOCPEOBAHO, Uepe3 KOJUIEKLUIO, TepOapHbIi JIUCT, MUKpOIIpEnapar,
MOJIeJIb, BUAECOPPArMEHT U T.II.

BrnaxHsle npenapatsl NPeACTaBIAIOT cOO0 HaTypajabHble 00BEKTHI, CMOHTUPOBaHHbBIE HA
CTEKJITHHOM IUIACTUHKE U OIYLIEHHBIE B CTEKJISTHHBIN HUJIMH/IP C KOHCEPBUPYIOLIEH
KHUJIKOCTBIO, JTM00 MpeIcTaBIeHHbIE B IUIACTUKE. 3/1€Ch MPEIaraloTcsl TOTaIbHbIE
IIperaparsl, MO3BOJISAIOIINE U3YYaTh BHEIIHEE CTPOSHHUE OPraHUu3Ma WIHM €ro 4acTH,
(narmpumep: «Kopenb 6060BOro pacteHus ¢ KiryoeHbkammu», «I'ajrokay); aHaTOMHUYECKHe
IIperaparsl, NpeIHa3HaYEHHbIC U1 U3YYECHUS BHYTPEHHET O CTPOEHUsI OpraHU3Ma Ujlv €ro
opraHoB (HanpuMmep: «BHyTpeHHee CTpoeHHe JATYIIKH», «BHyTpeHHEe CTPOEHHE MTULIBI»);
OuoJIOrHyecKre npenaparsl, Ja0Ke NPEACTABICHUE O CTAAUIX Pa3BUTHUS OpraHu3Ma
(manpumep: «Pa3BuTHe KOCTUCTON pbIObIY, «Pa3BuTHe Kypullbl»). BiaxkHbie npenapaTsl
UCITONIB3YIOTCS KaK pa3IaTOYHbI MaTepuai B IPOLECCE JEMOHCTPALUN [P U3YYCHUU
HOBOI'O MaTepuaia Ui B IPOIECCE BBIIIOIHEHMSI IPAKTUUECKUX 3aJIaHUM, pa3padOTaHHbIX
Ha UX OCHOBE.

['epbapuu - coOpaHue MpecCOBaHHBIX, 3aCYIICHHBIX PACTCHUM WIIM UX YaCTel MOMOTaloT
U3y4aTh pacTeHHE B KAOWHETE U y3HaBaTh €T0 B IPUPOJIE, a TepOapu3anus - Haubosee
IIPOCTOM CIOCOO COXpaHEHMs PACTEHU U UX YacTed B TE€UEHUE JJTUTEIHHOr0 BpeMeHu. B
NepeyvHe MpeaaraeTcsi CucTeMaTuueckuil repoapuii (Hanpumep, «OCHOBHBIE TPYIIIbI
pacTeHuit») u repOapuii mo odmer 6uoaoruu (KOTOPHIN MO3BOJISIET MPOMILTIOCTPUPOBATH
U3MEHUYUBOCTb, UCKYCCTBEHHBIN OTOOp, CUCTEMAaTUYECKHE KAaTErOpUHU U BUA000pa30BaHuE,
JTUBEPTEHIINS U KOHBEPTeHIIMS, TOMOJIOTUYHbBIE M AaHAJIOTUYHbBIE OPTaHbl, pyJUMEHTApHBIE
oprassl, apoMop$o3, uarnoaganTanus GEeHOTUIl U TeHOTUII, TOJUILIIOU IS, OTAaJICHHAS
rudpuan3alys, B3aUMOICHCTBUE PACTEHHUI ¢ a0MOTHYECKUMU (haKTOpaMu Cpelibl,
B3aMMO/JICHCTBHE pacTeHUM ¢ OnoTHyecKuM (paktopamu cpeasbl). ['epbapHblit MmaTepuan
UCIOJIb3YIOT KaK pa3aTO4YHbIA MaTepual sl AEMOHCTPAIMU U3y4aeMbIX OOBEKTOB, JIJIs
BBIMOJTHEHUS TPAKTUUECKHUX 3aJJaHUI NP 3aKPEIUICHUN MaTepuaa Wik IUarHOCTUKU
y4eOHBIX PE3yIbTaTOB.



Takxe npeicTaBlIeHbl KOJJIEKIIMH - HA00OpbI MPEIMETOB WM BEIIECTB, MOAO0OPAHHBIX O
OIpeeNeHHbIM ITpu3HakaM. OObEKTaMU UX MOT'YT OBITh pacIIpaBICHHbBIE U 3aCYIIECHHbIE
HAaCEKOMBbIE, paKooOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OT/IEIbHBIE YACTH CKEJIETOB
KUBOTHBIX. B KOJUIEKIIMSAX COYETAIOT HATypajbHbIE OOBEKTHI C X U300PAKEHUEM B BUE
PUCYHKOB WM MYJIsKeN - umutauuil. [lpemioxxenssle B nepeune Mopdonoruyeckue
KOJUIEKIIUH Ial0T NPEJCTAaBIECHUE O BHEIIHEM CTPOCHUHU OPT'aHOB MJIM UX YaCTEH,
MO3BOJISIIOT MIPOBOAUTH CPABHEHUSI OOBEKTOB, BBISICHATH UX OOIINE YEPThI U YEPTHI
paznuuus (Hanpumep: «lIpeacraBuTenn oTps0B HACEKOMBIX» U . ); 001Ie0NO0I0OrnYecKue
KOJUIEKIIUH MO3BOJIIOT BBISICHATH B3aUMOCBSI3H B OPraHMYECKOM MHpPE, pacCMaTpPUBAaTh
pa3BUTHE OPTAaHU3MOB, MTPOCIIEKNUBATH 00IEONOIOrMYECKHUE 3aKOHOMEPHOCTH (HarpuMep:
«[IpuMepsl 3alIMTHBIX NPUCTIOCOOIEHNI y HaCeKOMBIX»). Koekuuu, kak u repdapuu,
UCTOJIB3YIOT KaK pa3JaTOYHbIN MaTepual JUisl IEMOHCTPAIMH U3ydaeMblX OObEKTOB, AJIs
BBINIOJIHEH WS TPAKTUYECKUX 3aIaHUM MPU 3aKpETUIEHUN MaTepHralia Wid AUarHOCTUKU
y4€OHBIX PE3yIbTATOB.

O3HAaKOMJICHHE YYaIIUXCS C MUKPOCKOITMYECKUM CTPOCHHUEM JKUBBIX OPTaHU3MOB - OJTHA U3
TJIABHEHININX 3a/1a4 HAYKH, TIO3BOJISFONINX MOJABECTH MKOJLHUKOB K TIOHUMAHHIO €MHCTBA
OopraHm4yeckoro mupa. J{is npoBeaeHus 1a00paTopHBIX paboT B EPPOBYIO TaOOPATOPHIO
BKJIFOYEH MUKPOCKOII, & B KOMITJIEKTE MTOCY IBI M1 000PYIOBaHMS OOIEro Ha3HAYCHUS
UMEIOTCSI HEOOXO0JMMOE OCHAIIIEHUE JJIS POBEICHMS JTa0OPAaTOPHBIX padoT.

[Mudposas nadboparopusi BKIIIOYAaeT HAOOp ISl U3TOTOBJIEHUS] MUKponpenapaTtoB. CBexue
npernaparsl U3roTaBIUBaIOT AJI HEMEJICHHOI0 paccMoTpeHus. K Hum otHocATcs
KUJKOCTHBIC (0OBEKTHI OOBIYHO MOMEIIAOTCS B BOAY, a MpenapaThl COXPaHSIOTCS B
TEUYEHHE HECKOJIbKUX JHEN), Cyxue (HanpuMep, YaCTHUILy NTHYbEro Mepa, MPOCTO MOJ0KUTh
Ha IPEJIMETHOE CTEKJI0 U MUKPOCKOIIMPOBATh), )KUBBIE MTpenapaThl (Ma3Ku - Karuiu
AKUJKOCTH, HAIIPUMEP KPOBH) U BUTAJIbHBIE IPENAPATHI (KOTOPHIE UCITOJIb3YOTCS IS
U3YYEHUS MAJOKJIETOYHBIX O0BEKTOB (IIPOCTEHIINX, KOJJOHUN BOAOPOCIE), 1S
HaOro1eHus IBYKEeHUs (Tydenbku, ameOnl). [IpuroroBienne Mukponpenapara
BbIpa0aThIBAaET y y4YaIlerocs HaBbIKM CAMOCTOSITENIbHON padOThl, aKTUBU3UPYET UX
MO3HABATEIBHYIO JAESITENbHOCTD U 3HAKOMUT C TEXHUKOW U METOJIMKON HayYHOIrO
uccienoBanus. B uudpoByro 1abopatopurio BKIIOUEH TaKKe U HAOOp MUKPOIIPENapaToB,
KOTOPBIN COJIEP’KUT IOCTOSIHHBIE IIPENapaTsl, JOJIT0€ BPEeMsl COXPAaHSAIOIINUECS B IPUTOTHOM
JUTsl MUKPOCKOTIMPOBAHUS BUIE.

Crnenyer OTMETHTb, UTO HAPSY C HUCIIOIh30BAHUEM ITEPEYUCIICHHOTO BBIIIE Y4EOHOTO
000pyI0BaHUS BAKHYIO POJIb B M3yUEHUN OMOJIOTUN UTPAIOT MPUPOTHBIE OOBEKTHI, TaK KaK
B OOJIBIITUHCTBE CIy4aeB TOJIBKO OHU MOTYT 00€CIIeYUTh HauOOJIBIITYH0 KOHKPETHOCTD U
MOJTHOTY 3HAHUH y4alIuxcs, IOMOTa0T (OPMUPOBAHUIO Y HUX MPaBUIBHBIX
ounonorndeckux 3HaHUH. K TakuM )XKMBBIM 00BEKTaM OTHOCSIT PAaCTEHUS, )KUBOTHBIC JKUBOTO
yroyka, akBapuyma, Teppapuyma. DPGHEeKTUBHBIM CPEICTBOM 3HAKOMCTBA C TIPHPOTHBIMU
00BEKTAMH SIBIISIFOTCS SKCKYPCHUH B OMOJIOTHYECKUE M KPACBEIIECKUE MY3€H, OOTAaHUIECKHE
caJibl, 300MapKU U OKPY’KAIOIIHE KOy €CTECTBEHHBIE M HCKYCCTBEHHBIC IPUPOIHBIC
cooO1iecTna.



TpaauronHbie OMOTOTHYECKUE MYJISDKA U MOJICNIH B HACTOSIIEE BPEMsI YCTICIITHO
3aMEeHI0TCA HU(POBBIMU 00PA30BATEIBHBIMU PECYPCAMHU: BUICO(PparMEeHTaMH,
aHMMaIliel, BUPTyaIbHBIMU TabopaTtopusimu. L{ndpoBeie 00pa3zoBaTenbHbBIE peCypChl He
MOTYT CTaTh MOJHOIEHHOW 3aMEHOI pealbHBIX MPUPOJHBIX 00BEKTOB, HO JAOT
BO3MOXXHOCTH ITO3HAKOMHUTKCS ¢ 00Jiee MMPOKUM KPYroM 00BEKTOB, CO3AI0T
NPEANOCHUIKH JIJIs MHTEHCU(UKAMU 00pa30BaTENbHOr0 Mpolecca u 00eCeuynBaoT
HE3aMeJINTENbHYIO0 O0PaTHYIO CBA3b, KOMIIBIOTEPHYIO BU3yaln3alllio HH()OpMaIIUH,
aBTOMATH3ALIMIO YIIPABJICHUS Y4eOHOU AEATEIbHOCTBIO U KOHTPOJIb €€ PE3yJIbTaTOB.

OcHariieHue 17151 U3y4eHUs] XUMUU PECTaBICHO B BUAE JEMOHCTPAILIMIOHHOTO
000pyIOBaHUs, KOMIUIEKTa XHMHUECKUX PEAKTUBOB C HEOOXOANMBIM 000pYIOBAaHUEM H3
00111er0 KOMITJIEKTa OCYIbl K 000PYI0BaHUS ISl YACHUYECKUX OMBITOB U KOMILJIEKTa
KoJutekuid. Kpome Toro, nmpu u3yueHur XMMHH UCTIONB3YyeTCs 00mas 1is
€CTECTBEHHOHAYYHOr0 IUKJIa [ poBas 1adopaTtopus, a TaKxke HUPpoBast 1adopaTopus Mo
XUMHH (KaK JTOTOJTHUTEIbHBINA 3JIEMEHT JJIs YIIIYyOJIEHHOTO U3yUEHUs] XUMUN ).

JIeMOHCTpaMOHHBIN SKCIIEPUMEHT SIBJISIETCS] BAXKHOM YaCThIO 00yUEHUST XUMUU. 371eCh
BQ)XHO ITOMHHUTD, YTO IIPH €0 MPOBEJCHUN 005A3aTEIHHO JIOJKHBI OBITH COOJIFOIEHBI BCE
HEOOXOIUMBIE DTAIbI:

IMOCTaBKa LECJIN SKCIICPUMCHTA,
OINNCaHHuC HGO6XOILI/IMOFO JJIA €0 BBIITOJTHCHHA 06opyn03aHI/m N PCAaKTHUBOB,
IJTAaHUPOBAHUEC MTOPAAKA IPOBCACHUA, OITMCAHNC HCXOAHbIX BCIICCTB,

IMPOrHo3UpPOBaAHUC OKUTACMEBIX B peaKHHOHHOﬁ CMECH U3MCHEHUMN 1 PE3YJIbTATOB
OKCIICPUMCHTA, OIIMCAHUC I/ISMeHeHI/Iﬁ, IMPpOU30IICAINNX C BCIHICCTBAMU,

(dbopMyIIHpOBKa BEIBOJOB U3 SKCIIEPUMEHTA,
CO3/IaHUE PUCYHKA IKCIIEPUMEHTAIBHON YCTAHOBKU U COCTABIICHUE YPABHEHUSI PEAKIU K.

B npouecce npoBeneHuss AeMOHCTpaLMi, yUalllMECs] OCBAaUBAIOT 3TAMbl IPOBEJICHUS OIbITA,
nod3ToMy Hanbosee 3 PEeKTUBHBIM SBJISIETCS HE MMPOCTOE ONMKMCAHUE OMBITA YUUTEIEM, a
UCIIOJIb30BaHUE IBPUCTHUECKOM Oecepl. [Ipu peanuzammu Takoro crieHapus Jaxe He OYEHb
CJIOXHBIHM OMBIT 3aHUMAET JOBOJIBLHO MHOI'O BPEMEHH, HO CJIEIOBAHUE EMY TTO3BOJISIET
o0ecreynTh TOHNMaHUE 00 yJarOIIMMUCS IPUEMOB HAYYHOTO MTO3HAHUS 1 UCTIOJIb30BaHUE
UX YK€ B CAMOCTOSITEIbHOM €S TETLHOCTH B MPOLECCE YIEHUUYECKOr0 IKcnepuMenTa. Ha
HaYyaJIbHOM JTare u3ydeHust xumuu (B 8-9 kaccax) IMEHHO TaKOU MOJX0]T MO3BOJISIET
JOCTHYh MaKCUMaTbHOU 3(h(PEKTUBHOCTH OT MPOBEACHUS JTAOOPATOPHBIX U MPAKTUIECKUX
pabor, a Takxke chOpMHUPOBATh Y YUAIIMXCS OTBETCTBEHHOE OTHOIIEHUE K SIKCIIEPUMEHTY.

[Ipu olleHMBaHUM YYEHUYECKUX MPAKTUIECKUX paboT 11e71eco000pa3HO YUYUTHIBATh TTOIXOIbI,
MCIIOJIb3YIOIIME B 9K3aMEHAIIMOHHBIX MaTepuanax. Tak, B HACTOSIIEE BpEMs MPEIJIaracTcs
HKCHEPUMEHTATILHOE 3a/IaHUE, TPETYyCMATPUBAIOIIIEE BEIOOP ABYX BEIIECTB U3 IMATH
IIPEJIOKEHHBIX U IIPOBEICHUE C HUMHU PEAKLINM, OTPAXKAIOIINX XUMUYECKUE CBOKUCTBA
YKA3aHHOTO B yCJIOBUU 3aJaHusl BeliecTBa. OLEHMBAHUE UIET HA OCHOBAHUU OTYETA



y4E€HHUKA O MPOojieJIaHHON paboTe (YypaBHEHUs peakIui, BEIBObI O HAOIIOACHUSAX) U Ha
OCHOBAHUHU MPAMOT0 HAOIIOJEHHUS 32 JEUCTBUSIMU YUEHHKA IO MPOBEICHUIO ONBITOB. [Ipu
ATOM BBIICIISIIOTCS 3TAMbl 0TOOpPA BEIIECTB U CMEIIMBAHUS BEIIECTB B COOTBETCTBUU C
MYHKTaMHU UHCTPYKILIUH K padoTe.

BaxxHeimmM HanpaBIeHUEM KaK JEMOHCTPAIIMOHHOTO, TAaK U YYEHUYECKOT0 SKCIIEPUMEHTA
JIOJDKHO CTaTh UCIONb30BaHuE IIU(PPOBOI TabopaTopuu, KOTOpasi O3BOJISET OPTaHU30BaATh
XAMHAYECKUH IKCIIEPUMEHT Ha MPUHIUITHAIEHO HOBOM YPOBHE, TIEPEHTH OT Ka4eCTBCHHON
OLICHKH HA0JII0/IaeMBIX SIBICHUI K CHCTEMHOMY aHAJIN3y KOJTMYECTBEHHBIX XapaKTEPHUCTHUK.
[Tpu pabote ¢ naTurkamu 1udpoBoil 1abopaTopun 0OECTICUNBACTCS aBTOMATHU3NPOBAHHBIN
cOop 1 00paboTKa JaHHBIX, X0 IKCIIEPUMEHTA MOKET OTOOPaKAThCs B BUAE rpad)MKOB WU
NOKa3aHUI NpuOOPOB, a PE3yIbTATHl IKCIEPUMEHTOB MOT'YT COXPaHATHCS JUIUTEIBHOE
Bpemsi. Hanbomnee akTyanbHBIM IS XUMHH SIBJISIETCS TIEPEXO0]T K KOJTHYECTBEHHBIM
XapaKTepUCTUKAaM, KOTOPHIF MOKHO MPOMILTIOCTPHPOBATH CIEAYIOUUMHI MPUMEPAMHU:
U3y4EHHUE CTPOCHMUSI IJIaMEeHH, onpeienenrne pH B pa3HbIX cpenax, onpesesieHue CKOpoCcTU
peaxiuu, u3yuyeHne BIMSHUS KOHIIEHTPAIIMU U TEMIIepaTyphl Ha CKOPOCTh PEaKIny.

[Mudposas nadbopatopusi MO3BOISIET PeaTU30BaTh MEKIIPEAMETHBIE CBSI3U C APYTUMHU
MpeIMETaMH €CTECTBEHHOHAYYHOT' O IUKJIA, TOCKOJIBKY JA€T BO3MOKHOCTb BBITIOJIHATH
WHTErpUpOBaHHBIC Y4eOHbBIE UCCIIEIOBAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSTh U
OCBaMBaTh AJIEMEHTHI CTATUCTUKY U MH(POPMAITMOHHBIE TEXHOJIOTHUH.



