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PexoMeHAANM MO HCNOJIL30BAHUIO CTAHAADTHOI0 KOMILIICKTAa oﬁopynonamm
Ientpa «Touka pocTa» npu peaju3aluy NPOrpamMM eCTECTBEHHO-HAYYHOI 1
TEXHOJIOTHYECKOH HATIPABJICHHOCTEH

Ilepedens craHmapTHOro KOMIUIEKTa OOopynoBaHua A ocHameHua Llentpos «Touxa
pocta» cHOpPMHPOBAH C YYETOM psAfa MPHHIMIOB, B TOM 4Hcie: [IpuHIMN mpeeMCTBEHHOCTH
cucteM obopynoBanus. OOOpynoBaHME U NPOBENEHHS YYEHWYECKHX INPaKTHYECKHX pabor
sIBJIsIeTCS OOIMM IS YPOBHE OCHOBHOTO 001Iero 1 cpenHero obmero oopazosanus. B ciucteme
HArNSZHBIX CPEACTB OOy4eHHs M JEMOHCTPALMOHHOTO O0OpYyIOBaHWS HMEIOTCS 0a3oBbie
3eMEHTHI, 0O0ImMe Ui OCHOBHOTO 00mero u cpemHero obmero o6pasoBanus. Iludporas
naboparopus U 000pynoBaHHE OOIIET0 Ha3HA4YECHHS MO3BOJIOT OOECIIEYHMBATEL NAECATEILHOCTH
obyuaromuxca kak B OCHOBHOM, TAK M B CTapiuel ILIKOMNE, a B COBOKYNHOCTH C IH(PPOBBLIMH
nabopaTopusaMu 1o (u3HKEe, OHONOTHMH M XUMHH - MPAKTHYECKYIO JAEATENbHOCTh B PaMKax
M3YYCHHs €CTECTBEHHOHAYYHbIX npeameros B 10-11 kmaccax Ha yriry6ieHHOM ypoBHE.

[MpuHIMIT COYeTaHMs KJIACCHYECKUX U COBPEMEHHBIX CPEICTB H3MEPEHHI H criocoboB
IKCIIEPUMEHTAIIBHOTO HCCIenoBanus spieHuit. B cocraB 00opynoBaHus BXOAAT KIIACCHYECKHE
CpeiCTBa H3MEPEHHsA (HAIPHMEP. AWHAMOMETPbI, CTPEJIOYHBIC AMIEPMETP M BOIBTMETP) H
uugpoBbie pubOps! (HanpuMep: HUGpPOBbIE BEChL, CEKyH0MED) U AaTduku. Cobmonenue I1oro
TIPUHLIANA HMEET ocoboe 3HaueHHE Al YPOBHA OCHOBHOI'O 06[.[[61"0 oﬁpasonaﬂm, IMMOCKOJIbKY
3/1eCh IIPOMCXOAHUT 3HAKOMCTBO CO CIOCO0aMH M3MEPEHHA (PH3HUECCKUX BENMYMH, GopMupyeTcs
MMOHUMAHHE TIPHHIMIIOB JEHCTBHS AHAJIOTOBBIX W3MEPHUTENbHBIX NPUOOPOB M 00ECIICYMBACTCA
Iepexo] K HCI0JIb30BAHMI0 HHCTPYMEHTOB LiudpoBoii 1abopaTopuu.

Mpusimmn npuopHTeTa YYCHHYECKOr0 JKCICPHMEHTA /I Peajli3allii  CHCTEMHO-
JEATENBHOCTHOrO Moaxona. Pealm3alds CHCTEMHO-ICATECIBHOCTHOTO IOAXOAa B O0Y4CHHH
€CTECTBEHHOHAYYHBIM TpeaMeraM OasHpyeTcs B TNEPBYI0 O4Yepelb Ha  BOBJICYCHHH
Oﬁy‘{aIOII[I/I.XCH B IMPaKTHYCCKYIO ACATCIBPHOCTE IO TIPOBEIACHHIO Haﬁmonenni’{ H OIIBITOB.
TTosTOMY 3HAuUMTENbHAS YacTh HAOMOACHUIN W ONBITOB, KOTOPHIE B TPAIWIMOHHOW METOIHMKE
NpEANaraiuch Kak JEMOHCTPAlMOHHBIE, TIEPEHECEHBI B pa3psal ydeHHueckux pabor. Crenyer
OTMETHUTB, YTO B HACTOALICC BPCMA HIYICHHC @HSHKH, XHMMHH H 61*!0.1101'!/]11 B OCHOBHOMH IIKOIE U
Ha 0a30BOM YpOBHE CTapiueii MIKOIBI OPHCHTHPYCTCS HA OCBOCHHE €CTECTBCHHOHAYYHOMN
IPAMOTHOCTH, KOTOpPOE HAET 4Yepe3 pasBUTHE CHOCOOHOCTEH y4YalMXCs AaHaJIM3MPOBaTh
pa3HO0Opa3HyI0 ECTECTBEHHOHAYYHYIO HH(OPMALIHIO H HCTIONB30BATh MOIYYESHHBIE 3HAHUS IS
OOBSCHEHMS SABJICHWA M TPOLECCOB OKPYXXAIOMIET0 MHpa; TMOHMMaTh OCOOEHHOCTH
MCIIONIB30BAHMS METO/IOB ©CTECTBO3HAHMA JUIA TIONYYECHHA HAy4HBIX [aHHBIX, IPOABIIATH
CaMOCTOATEIIBHOCTE Cy}KJIEHHﬁ H TIOHHMAaTL POJIb HAYKH H TEXHOJOIHYCCKHX HHHOB&IIHFI B
PasBUTHH OOINECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX MCCICNOBAHMA M WX CB3b C HALIMM
MATEpHAbHBIM  OKPYJKEHMEM M COCTOSHUEM OKpykawowmieid cpeab.. Opuenraums Ha
€CTEeCTBEHHOHAYUYHYIO I'PAMOTHOCTE MMPEANIONaracT akiueHT Ha MeTOAOJIOTHIO HayKH{ 4 HanpaMyro
CBS3aHO KaK ¢ OOIIMM YHCJIOM YYCHHYECKHX OINBITOB B Kypcax €CTECTBCHHBIX HAYK, TaKk H
HAIPaBJICHHOCTBI0 WX Ha (OPMHPOBAHHUE CAMOCTOATENBHOCTH ICHCTBHE NPH NPOBCACHHH
HabmoeHN, H3MEPEHHI W UCCIICTOBAHMIA.



Vcrnons3oBanye CpesicTB HArMAIHOCTH H y4eGHOro 060pya0BaHNs B yueOHOM Tporecce
HATIpAB/ICHO HA BBITIOTHEHMs CICYIOMHX QYHKUMH: 06ecTieunBaioT Gosiee TIOTHYIO H TOUHYIO
HHQOpPMAIMIO 00 H3YYaeMOM SIBJICHUM WJIH OOBLEKTE H TeM CaMbiM CTIOCOOCTBYIOT MOBBILIEHUIO
KayecTBa OOYYEHHS; MOMOIalOT B MAaKCHMAIBHOH Mepe pasBHTh IMO3HABATENBHBIE HHTEPECHI
YHAIHXCS; MOBBIIAIT YPOBCHD HATTISIHOCTH U JOCTYIHOCTH OOYYEHHS; YBEIHYHBAIOT 00BeM
CaMOCTOSITCITBHOM pabOThI yHaIMXCs HA YPOKe M BHEYPOUHOI [esTENBHOCTH; CO3AIOT YCIIOBHS
AT OpTaHW3alMH  MPAakTHKO-OPHEHTHPOBAHHONH  MPOEKTHOH M HMCC/Iel0BATEIbCKOM
ACATEIBHOCTH; NAIOT BO3MOXKHOCTE JOCTYIIHEE M TIyGke pacKphITh COIEpIkaHHE yUeGHOrO
MaTeprana, Croco0CTBYIOT OPMUPOBAHHIO Y YHAIMXCS TTOTIOKUTENBHBIX MOTHBOB O0YHEHHSI.

Baxneiimeidi dacthio ochHamenuss llentpa «Touka pocray sBiseTCs g posas
aboparopHs, NepeveHpb JaTUHKOB KOTOPOH ITO3BOJISIET HCIIONB30BATE 3Ty 1abopaTopuIo MpH
U3YUeHHH (U3UKH, XUMHH W Guororuu. BeejeHie B IMKoMEHBIH sKcriepuMeHT LHpPOBBIX
AATUHKOB JUIsl PErHCTPALMK PA3THYHBIX BEJIMYMH M BOSMOMXKHOCTH HCIONB30BaTh KOMITBIOTED
(cMapThoOH WM TUTAHIICT) JUIS PAcueToB W OdOpMICHHS Pe3yJBTaTOB OIIBITOB, MO3BOJISIET
MEPeHTH Ha HOBBIH KAYECTBCHHBIM YPOBEHB TPOBEICHHS H3MEpEHHIL, YIIPOCTHR TIpOIIECEe
M3MEPCHUH W TIOBBICHB HX TOYHOCTH. [losBlieHHe MHUQPOBBIX TEXHOMOTHIH B mabopaToOpHBIX
paboTax IOBBINACT HX AKTYy&TbHOCTh M TNPHBIEKATEIBHOCTE B CO3HAHHH COBPEMEHHOTO
IIKOJIbHEKA, YCHITHBAET HATISIHOCTH KaK B XOJI€ OIBITOR, Tak W MpH 06paboTKe pesysIsTaToB ¢
UCITIOJIb30BAHUEM TIPOTPAMMHEIX CPEJCTB. J[7IS JKCIIEPUMEHTOB 110 GHOJIOTHH M XHMHH 3TO
ABJISICTCH 3HAYMMBIM MEPEX0IOM OT KAYECTBEHHEIX HAOMIOAEHHUI M ONMBITOB K KOJHYECTBEHHBIM
IKCIIEPUMEHTAM.

Hcnonbsosanme tmdpopoil  sabopaTopuy  CYIIECTBEHHO M3MEHSET TOIXOIBI K
TIPOBEJICHHIO U JIEMOHCTPAIlHOHHBIX, H YYEHHYECKHX OMBITOB!

Hcnons3osanme UHGPOBBIX JATINKOB B KAYECTBE H3MEPHTEHHBIX HHCTPYMCHTOB
H3MCHACT NOAXOABI K TIPOBEICHUIO NPSIMBIX H3MEPEHUH (DM3MUESCKUX BEJIMUMH.

TpamumuonHo B KawecTBE  CPeJNCTB  M3MEPCHHSI  WCIONB30OBANMCH  NPOCTEHILHE
WHCTPYMEHTBI  (PBIMAXKHBIC BECBl M DA3HOBECEL MEH3ypPKd, IHHAMOMETD, TEpPMOMETp) W
CTPEJIOYHBIC TIPHOOPBI (AMIIEPMETP H BOJIBTMETD).

Hcnons3osanue HH(prBBTX JaTY9HKOB TO3BOJISIET HA COBEPILICHHO JAPYroM KaueCTBECHHOM
YPOBHE ITPOHU3BOJIUTE H3MEPEHHS BPEMEHH, PACCTOSHHS, HMETE BO3MOXKHOCThE PErHCTPHPOBATE U
HaGJ’[}O)_'[aTI: H3MCHCHHC BO BpPpCMCHH TakKHX BCJ/IMYHH Kak TGMl—IepaTypa, BHCKTpH‘leCKOG

HalpsKeHHe, CHJla TOKa H T, 1.

OTH BO3MOXHOCTH MO3BOJIAIOT, HANPHMED. HA YPOKAX (UIMKH C BHICOKOH TOUHOCTEHIO
M3MEPHTh MIHOBCHHYIO CKOPOCTh TEJIa, JBIKYIIErocs HepaBHOMEPHO, HAaGJIIOHATh B JIMHAMHUKE
mponecc 3HCK1‘p0MaFHH'1'HOf[ HHAYKIHWH, BOSHHKHOBCHHUE W H3MEHECHHE HHIYKIIHOHHOI'O TOKa,
HCCIIEI0BaTh H3MCHEHHE TEeMIIepaTypsl ¢ TEUCHWEM BPEMEHH B TIPOIECCE YCTAHOBIEHMS
TEIUIOBOTO PABHOBECHS U T.JI.

Ha ypoxax 61o/10ruH MOSBIISIETCS BO3MOKHOCTB I0JIyUHTh KOTHYECTBEHHBIE JIaHHbIE npu
TPOBE/ICHUH OIIBITOB, HAIPUMEp: TIPH OIpEe/eHHH (HaKTOPOB, BIUSIONMX HA CKOPOCTh
mporecca (OTOCHHTE3a, NpPU M3YHEHHH [bIXaHHS KOpPHEH M IMCTBEB, MPH HCCIIEIOBAHHH
YCTIOBHH TIpOpacTanus CeMsH H T. [1.



Ha ypoxax XuMum Ha KOJIMYECTBEHHBIH YpOBEHE TIEPEXOAAT MPAKTHYECKHE padOTHI 1O
M3YHCHHIO TIpOLIECCA IJICKTPONN3A, HCCNICOBAHNE IK30TEPMHUECKMX M SHIOTEPMHYECKHX
peaknuii, Temiosoro s¢dexra ropeHns Tormea H T. 1. C HCIIOIb30BAHHEM TPaJHLIHOHHBIX
«@HATOTOBBIX» CPEJICTB MONOOHBIE H3MEPCHH BBIOJIHHTL HEBO3MOXHO. OTHAKO, IPH MIEpeXoIe
Ha UuppoByo 1abOPaTOPHUIO B TEMATHYECKOM ITAHHPOBAHUA HEOOXOMMMO IIPeIyCMOTPETE
JOTNONHATEIBHOE  BpeMa 11 o0ydeHnss paboTe ¢ jJaTyduKaMy, BKJIOYas cOOpKY
IKCIICPHUMEHTA/IBHOH YCTAHOBKH C JAaTYAKAMM, CHATHE INOKAa3aHWH ¢ 9KpaHa KOMITBIOTEDA,
ONPEE/ICHHUE 10T PEIIHOCTEH H3MEPEHUA,

Jist pabotel ¢ MQOPOBBIMH ATYMKAMH HCTIOTB3YETCS CIIEMHAIBHOES 1IpOTpaMMHOE
obeciieyeHne, YCTAHOBJICHHOE Ha KomibioTep. J[IS KOMMYHHKALMH OH(POBEIX JIATYHKOB,
3alMCH M XpaHCHHS MH(OpMaliy, MOIY4CHHOH ¢ WX MOMOIIbIO, UHdpoBas mabopaTopHs
HCTIONB3YETCSl B KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOIMMBIM YCTAHOBIEHHEIM MPOTPAMMHBIM
obecneyeHueM.

Hcenonezopanne KOMMBIOTEPHOH  (OpPMBI  peTHCTpallMKM  TMOJIYYCHHBIX 3HAYCHUH W
TIOCTPOCHHST TPAQHKOB H3MEHSET MOJIXO/bI K O(OPMICHHIO 71a00paToOpHBIX U TPAKTHYECKUX
paboT o0yJalomumMucs.

JlaHHBIe, MOTYYeHHBIE MPH IOMOINM LHU(POBBIX JIATIHKOB, BHOCSATCS B NIEKTPOHHBIE
TadIMLB], YTO MO3BOJAET CTPOMTH IpaMKM 3aBHCHMOCTEH HCCICAYEMbIX BEITHYNH Ha JKpaHe
KommbloTepa. Ha OCHOBaHMM 3THX TpPaQHUKOB J€TaTh BBIBOJBI O XapakTepe 3aBUCHMOCTH
BCIMYHH OT BPEMCHM WM JIPYTHX Mapamerpos. Ha yriyGrneHHOM ypoBHE menecooOpasHo
00y4ath TMPOBOAMTH  ANMPOKCHMALMIO  BBIODAaHHBIX TOYEK  HWTOTOBOM rpaduIeCKOi
3aBHCHMOCTBIO,

OTH HOBBIE BO3MOMKHOCTH IIO3BOJISIOT ~@BTOMATH3WPOBATh PYTHHHBIE [POLELYPHI
3aIO/IHEHHs TaBJIMIL, BBITOJTHCHHC OJHOTHITHBIX PACUETOB, MOCTPOeHHs rpadukos. [{upponas
¢oroxamepa mnossossier cdoTorpagupoBaTh COGPAHHYIO IKCIEPUMEHTAIBHYIO YCTAHOBKY H
NPUKPENHTE (OTOrpaduio B SJIEKTPOHHBIH 0TueT. Takum oBpasoM, OCYyIIECTBIsSETCS EPEX0 K
OQOPMIICHHIO JCKTPOHHOTO OTYETa O [POJCIAHHOM 9KCIIEPUMEHTE, TPOEKTHOM WK
HCCIIC10BaTE/IbCKOH pabdoTe,

Bo3MOXKHOCTE ~ HCTIO/IB30BAHMST  BHJICOHAO/IONEHAS 332  TPOINECCOM  BBHINOJHEHHS
TIPAKTHYECKUX padOT 0OYUAIOIHMUCS HIMEHSIET TIOIXOIEI K OLEHHRAHMIO paboT.

DIEKTPOHHEBIH OTYET O MPOJICNAHHOM NPAaKTHYECKOH paboTe MOoXKer COITPOBOKAATHCSH
NPUKPErUIeHHol  GoTorpadueii, KoTOpas TO3BONAET OLECHHBATH TPABUIBHOCTE CODPAaHHOM
OKCINCPUMEHTATBHON  YCTAHOBKH, 0o0Jiee TIOMHO ONpeNensiTh TOJHOTY W TPaBHIBHOCTE
IIPOJICJITAHHOTO HCCIIEIOBAHHS, aHAJIM3MPOBATE  JIOCTOBEPHOCTH TPE/ICTABICHHBIX
OKCTICPUMEHTAIBHBIX  JaHHBIX. [IpH  OJHOBPEMCHHOM BBINMOJIHECHHH PA3HBIMH TPYIIAMH
00y4aIOMKUXCsl PasHBIX HCCIEN0BATENBCKUX padoT 1e1eco00pasHo HCI0Ib30BaTh BUIECO3AINCEH
BCEro Xona paboT. B 3Tom ciyyae OIEHHBATHCS MOTYT HE TONBKO TpeAMETHBIE PE3yTbTaThl,
CBS3aHHBIE C TIPOBCJACHHEM KOHKDETHOTO OKCIICPHMEHTa, HO W KOMMYHHKATHBHBIE U
PETYJISITHBHBIE JICUCTBHSA: TIITAHUPOBAHWE pPabOTHI, OTCICKHBAHHE XOJa pabOTBI, KOppPEKIHs
miaHa paboThl, KOMMYHHKAIHS B COBMECTHOH JCATCABHOCTH, HaIMuHe (WM OTCYTCTBHE)
KOH(IMKTOR U CTTOCOOBI HX pelieHusl,



Hcnione3oBanne 1upoBbIX 1abopaTopHii CYLICCTBEHHO pacmmpseT CHEKTP BO3MOMHBIX
OMBITOB ¥ MCCIEI0OBAHUH, OCOOCHHO TO KacaeTcsi H3yUCHH OGHOOTHH M XHMHH.

PacmmpeHne criekTpa BO3MOXHOCTEH MOXKHO MPOHIIIOCTPUPOBATE Ha IpHUMEPE M3YYCHHS
SNIEKTPOMArHUTHOH WHIYKIMK B Kypce Qpu3nku. IIpu HCIOIB30BaHAN CTPEIOTHOTO amIepmMeTpa
TPaUIHOHHO HAOMONAIOT JIMIIE (aKT BOBHHKHOBEHMS! MHIYKIHOHHOTO TOKA B NPOBOAHUKE M
H3MCHCHME C€r0 HamnpaB/IeHHs TPH H3MEHEHHH CKOPOCTH BHECEHHS MarHuTa WM  €ro
nojsipocty. Menons3oranue undposoro gatumka mossosser NOJYYHTE ocimmnorpammy DJ[C
MHIYKIHWH, BO3HHMKAIOIIEH B KaTyIIKe, NMpPH IpOJIETE Yepe3 Hee MarHuTa. JITO I03BOJSET
CpaBHUBATE 3HAYCHHsl MakcUMambHbIX 3J[C 1py mposieTe Yepe3 KaTyLUIKy MarHHTa ¢ pasHBIMH
CKOPOCTSMH H C pasHOH MOJNAPHOCTBIO, AHAIM3HPOBATH BH ONYHEHHOM 3aBHCHMOCTH,
KOHCTPYHPOBATE SKCIEPUMEHTANBHEIE 3a11a4H 110 H3YYEHHIO JJISKTPOMArHHTHOM HHIyKIIHH,

Hudposast  nabopatopus  103BOJIACT  OPraHW30BAaTh  TPOCKTHYID W y4eOHO-
HCCIIE/I0BATENLCKYIO JICATETBHOCTE IKOIBHAUKOB KaK B PaMKaX YPOKOB, Tak H BO BHEYPOUHOI
JeaTeabHOCTH. Hammune pasHooOpasHbIX 1MQPPOBBIX JaTYHKOB JaeT BO3MOKHOCTD IIPOBOJIMTE
CaMble pasHOOOpa3HBIC HCCIEIOBAHMS, OMHPasch HA HMHTEPech oOydarommxcs. B KkayecTpe
NpHMEpa MOKHO TPUBECTH HCCIICIOBAHUS KOJOTHYCCKOH HAITPaBJICHHOCTH 110 BBIABJICHHID
(akTopor 3arps3HeHHs OKpyXalomel  Cpelbl. HM3VUEHHMIO IKOJOTHYECKOTO COCTOSHUS
TIOMELLUCHHH IKOJIBI, TI0YBbIL, BO3/(yXa B HACCIICHHOM TIYHKTE U T.JL.

HcerenoBaresibekie paGoTBI ¢ HCMONB30BAHHEM HHQPPOBBIX IATYHKOB nenecoodbpasHo
npeutarate  ydammmes  10-11  xmaccoB B paMkax oOs3aTenbHOH Ul HHX MPOEKTHOH
ASSATEIBHOCTH, BBINIOJIHEHUE Takux ITPOCKTOB ABJBICTCA OCHOBAHUEM JJIAd OILIEHKH HE TOJIBKO
YPOBHSI C)OPMHPOBAHHOCTH TPEIMETHBIX PE3yJIBTATOB, HO HTOTOBON OIEHKM JOCTHIKEHHS
METANPEAMETHBIX PE3yIbTATOB O0Y4YEHHsS: KOMMYHHKATHBHBIX (KOTOpPBIC OIEHMBAIOTCH KAK B
Hnponecce MposBeacHus padoTel, TaK H B MPOICCCe 3al0UThl MPOCKTAa WIIM HCCIIEI0BAHHS) H
PETYJIATHBHBIX (KOTOPBIC OLCHHBAIOTCS B MPOIECCE BBINOJIHEHUS IPOEKTA).

OcHaimenue JUig M3yueHWs (UINKM TPENCTABNEHO B Buge OBOPYIOBAHUS jUTs
JICMOHCTPAIMOHHBIX OIBITOB M O0OpYIOBaHHS Ui Ja0OPaTOPHBIX paboT M yUEHHHECKHX
OIBITOB, BKJIHOYAS OOIIYIO Il €CTECTBEHHOHAYYHOIO LHKJIA U(PPOBYIO 1abopaTopHIO, a TAKKe
IHQPOBYIO 1a00OPATOPHIO MO (BH3MKe (KAK JIOTIOJHHTENBLHBIL 3MeMeHT Ui YITy6iIeHHOro
U3y4YeHHUs (PU3HKH),

HemoncTpanuonHoe  obopynoBaHHE — 00ECIEYMBAET  BO3MOXKHOCTD  HAOMIONEHUS
OOJIBIIMHCTBA H3Y4aeMBIX SIBJICHHH, ITIPOLIECCOB M 32KOHOB. TO BO3MOXKHO TIPH OMTHMAIBHOM
COYETAHWH aHAJIOTOBBIX M LH(POBBIX Cpe/CTB HAOMONCHHS, aHAIN3a H3MEPUTENBLHOI
undopmanuu. Tax, Harmpumep, Ui Kypca (H3MKH OCHOBHOM IIKOJIBI €CTh BO3MOIKHOCTD
JAICMOHCTPALMK  KJIACCHIECKHX JICMOHCTPAUMOHHBIX JKCIIEPUMEHTOR: MaleHHe Tel B TpPyOKe
Hetorona, nemoncTpaims jeifcTBust arMocpepHOro naBjeHms, 3aKoHA IlacKais, W3MEHEHHUS
obbemMa TeN TPH HATPEBAHWH (OXIAXKIACHUH), MPHTHKCHHUS Monekyn u T.a. HaGop mo
OJICKTPOCTATHKES NAaCT BO3MOKHOCTH IEMOHCTPALMHK 3JICKTPU3ALUH TeJ, 3aKOHA COXPaHEHHS
3apsja, JIMHAA HaNpsYKCHHOCTH JJIEKTPHYECKOTO IO M T.J. W MOXKET HCIIOIb30BATHCH Kak 8
KJacce MpH H3YUCHHH ODJICKTPOMATHHTHBIX ABJICHHMH, Tak W B 10 Kiacce npu HM3yYeHHH
IEKTPOCTATHKH,



Ilpn npoBeNeHNH EMOHCTPALMOHHEIX OIBITOB JOJKHBI COBMIOAATLCS TpeboBaHHs K HX
HarmsaHOCTH (SICHAs M TOHATHAS [IOCTAHOBKA OMBITA), BUAAMOCTH IUTS BCEX ydamuxcs Kkiacca
(pY HANMMMM MEJIKHX JeTaneil HCTONB3yeTcs HX YBEIHYEHHOE H300paXKEeHUE MpPH TIOMOLIH
BEOKAMEPBI), SMOLMOHATBHOCTH M, 10 BO3MOKHOCTH, 3aHMMATETbHOCTH (AeMOHCTpaMOHHBIH
OTIBIT JOJBKCH BBISBIBATE MHTCPEC yHAIIMXCs, CO31aBaTh MOTHBALHIO K H3Y4EHHIO TIPEAMETa) H
YOeIMTeIbHOCTH (TIOKa3BIBATE TOT 3 (EKT, Ha TEMOHCTPALHIO KOTOPOTO OH OBIT HANPABJIEH).

Onnako peaimsanus nedaTeT-HOCTHOrO Mo X014 B oﬁyquHH d)HSHKe IIEPEHOCHUT aKLEHT C
ACMOHCTPAIMOHHOTO JKCIICPUMEHTA Ha yucHH4ecKHH. Hanpumep, o MexaHuke ucciie10BaHHE
KUHEMAaTHHECKUX ~ 3aKOHOMEPHOCTEH, 3aKOHOB JIWHAMHKH, KOJICOATeNBHBIX BHIKCHHIL
NMEPCHECCHO B YICHUIECKMH IKCIIEPHMEHT C COOTBETCTBYIONMM HaGopoM 060pyAoBaHHMs. IIpu
U3YHCHUN DJICKTPOIMHAMHKH J1adopaTopHoe 060pyIoBaHHe MO3BOJISET HCCISA0BATh HE TOJTbKO
3aKOHBI TIOCTOSHHOTO TOKA, HO C HCTIONb30BAHHEM KOMIBIOTEPHOrO OCHUIUIOrpada Mo3BoJIseT
NPOHAOIOIATE W WCCNENOBATh OJIEKTPHYCCKHE [IETH NICPEMEHHOI0 TOKa, OJIOK JHOIOB
TTO3BOTACT HCCICA0BATE BOJIBTAMIICPHBIC XapaKTCPHCTHKH Juoia. [IpH H3yd4eHHH OITHKH
nabopaTopHOoEe  00OpPYHOBAHHE MO3BOJSET M3YYHTh 3aKOHBI TCOMETPHYECKOH  OITHKH
(1penoMieHHe cBETA B MONYLHIHHIPE U MOTyH4eHNE H300paXeHns B JIMH3aX) W NPOHAGII0IaTh
OCHOBHBIC SBIICHHS BOJHOBOH ONTHKH (MHTeppEpeHIHA u TOJIApU3alKsA), HCCIIEN0BATh
Andpakimio ceTa (IMQPaKIHOHHAs PEMIETKA).

B cooTBeTcTBMM ¢ mpeaMeTHBIMH pe3yibTATAMHA o0y4cHus Qu3nKe obopyaoBaHHE LIS
VYUCHHYECCKHX OIBITOB O6€CI_IGIIHBH€T ITPOBE/IEHHE CIIC/IYIOIIHX THIIOB pa60T, CTPYIITHPOBAHHBIX
TI0 BHAAM JCATCIBHOCTH, HE3aBHCHMO OT MX TEMaTHYCCKO! [TPHHAIEKHOCTH;

1. Tlposesienue mPAMBIX H3MEpEHUH (M3NUECKUX BEIHIHH (M3MepeHre Macchel, 00BeMa
AHHJIKOCTH, TEMIICPATYPBI JKUIKOCTH, CHJIBI, CHIJIbI TOKaA, HaHpH}I{eHHH) C HCIIOJIB30BAaHUEM
AHAJIOTOBBIX H MH(POBLIX NMPHGOPOB.

2. llpoBepka 3aj@HHBIX TPEAMONOKEHHH (TIPAMBIC H3MEPSHHA GU3NYECKUX BEIMYHH H
CPaBHCHHC 3a/IaHHBIX COOTHOLICHWH Mex1y Humu). Hanmpumep: mposepka ycnosmil miaBaxus
TEJI, YCIOBHH PpAaBHOBECHS pbiMara u OI0KOB, 3aKOHOMEPHOCTEH [OC/IEN0BATENBHOIO WU

ImapajjieJ;IbHOTO COSIHHEHHS IIPpOBOJIHHKOB U T. 1.

3. Pacyer mo moTyYeHHBIM pe3yjbTaTAM IIPSIMBIX U3MEPEHHI 3aBHCHMOTO OT HHX
iapameTpa (B OCHOBHOH IWIKOJIE) M KOCBEHHBIE M3Mepennst (B 10-11 kmaccax). Hanpumep:
YCKOPEHHE Tejla NPH PAaBHOYCKOPEHHOM JIBHXKEHHM, YCKODEHHE CBOGOJHOTO MajcHHS,
KECTKOCTD TPYKUHBL, KOIDOHULUHEHT TPEHNS CKOBKEH!S, MEeXaHH4ecKas paboTa H MOIIHOCTE U

i Al

4. Halmonenwe sBJe€HHH W IOCTAHOBKA OIBITOB (HA KAYECTBEHHOM VPOBHE) 110
oOHapyxeHHIO (aKTOpOB, BIMSIOUIMX HA TNPOTCKAHWE [AHHBIX SBJCHHIL. Hanpumep:
IPAMOJIIMHCHHOC PaCIPOCTPAHCHNE CBETA, JAMCIIEPCHS CBETA; M3YUCHHE CBOMCTE H300paXEHHS B
IJIOCKOM 3epKaJIe | T, II.

5. HccrenomaHne 3aBHCHMOCTH ONHON  (huamvueckoldf BeNWUMHBI OT JpyroH ¢
TMPEJICTaBJICHUEM PE3yJIbTaTOB B BHJE I'padvka M pacueTa MCKOMOTO Mapamerpa. Hampumep:
3aBHCHMOCTH TIYTH PaBHOMEPHO JBHXKYIIETOCS TeJla OT BPEMEHH IBIKEHHS Tejla; CHITbI TPEHHS
CKOJIBXXCHHS OT CHJIBI HOPMAJbHOTO JaBJIEHHS, KauecTBa 0OpaboTKM MOBepxHOCTEH Tea H



HC3aBHCHMOCTH CHJIBI TPEHHS OT IUIOLIAAM COTIPHKOCHOBEHHSI Te; CHJIBI YINPYTOCTH OT
YATHHCHUA TPY)XHHBI, BBITAJIKHBAIOIICH CHIBI OT 00BEMA IMOrpYXMEHHOH 4acTH Tejda H OT
IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TJIyOHHBI, HAa KOTOPYIO
TIOTPY>KEHO TeJO | T.JIL.

JlaGoparoproe ~ oGopynoBanme — OBecmeYHBACT  CAMOCTOATENBHEIN  y4CHHYECKHIA
OKCIIEPHUMEHT, KOTOPBIH MOXKET HMETh pa3nydHble (GOPMBI: (POHTAIBHBIA 3KCIIEPHMEHT
(bpoHTANTEHBIE ONBITEI u 1aboparopHbie paboTeI), paboTEI MPAKTHKYM4,
ydebHouceneoBaTe Ibckue paboThl W TPOEKTH IKCICPHMEHTAIBHOTO Xapaktepa. IIpu 3ToM
HOPMaTHBHO-00s3aTe/IBHBIM BHE 3aBHCHMOCTH OT YPOBHS H3ydeHHs (u3nku (0a30BBIH WiIH
yriyOueHHBIi) W 00pa3oBaTelbHOH NporpaMMbl (OCHOBHAS MM CPEOHSS IIKOMA) SBISETCS
(bponTanbHsIl aKcTIepUMENT. VIMEHHO MOCpeIcTBOM ()POHTATBHOTO IKCTIEPHMEHTA OCTHIAIOTCS
NOpEeAMETHBIC PE3YIBTATBI SKCIECPHMCHTAIIBHOTO XapakTepa, a Yy4YalluMHCI O0oCBauBarOTCs
Croco0BI ACHCTBHHA, COOTBETCTBYIOUINE YKA3aHHBIM BBILIC NATH THIaM pabot. JlaGoparopHbiii
TIPAKTHKYM II€JICCO00PA3EH TONBKO TPH YIIyOIEeHHOM YPOBHE H3YHYCHHS MPEAMETA.

OnTHMaJIBHBIM JUIS JIOCTHIXKCHHS 1ieJlelf NpoBeieHHs (DPOHTAIBHOTO 3KCIIEpHMEHTA
SIBJISICTCSI MIPEJICTAB/ICHHE J1ab0paTopHOro 00OpYy1OBaHHSI H MATEPHAIOB B BHJIE TEMATHUECKHX
KOMIUIEKTOB TI0 MEXaHHKE, MOJIEKY.JIAPHOH (H3MKE, JICKTPUIECTBY M onTuKe. Mcnons3oBanue
TEMATHYECKHX KOMILIEKTOB CIIOCOOCTBYET (OPMHPOBAHHIO TAKOTO BAXKHEHIIETO YMEHHS, Kak
noad0p ydaumMHUcs 00OPYJOBaHHS B COOTBETCTBHH C LEJILIO MCCIEI0BAHHS H3 H3GBITOYHOM
HOMCHKJIATYPBI [TPEIOKEHHOTO KOMIIJIEKTA; MO3BOJIAET TMPOBOINTE OIKCICPHMEHTAIBHYIO
paboTy Ha MOGOM JTane YpoKa: YMEHBIIAET TPY/IOBHIE 3aTPaThl YUUTENS TIPH MOATOTOBKE K
YPOKaM, MOCKOJIBKY He TpeOyeTcs NepekoMNoHOBKa 000pYI0BaHHs B COOTBETCTBHHU € 3a1a4aMu
KOHKPETHOTO ypoKa.

Ilpy 1mIaHMpPOBAaHHM IPAKTHYECKHX padOT Ba)XXHO HMETh B BHIY, YTO IIPEIMETHBIC
PE3yNbTATHI IKCIICPUMEHTAIIBHOIO XapaKTepa MOIYT OBITh OCBOEHBI TOJIBKO IIPH ONTHMAIEHOM
COYCTAHHH KPATKOBPEMEHHBIX (DPOHTAIBHBIX OIBITOB H OJIHOYACOBBIX JTa00PATOPHBIX paboT.

Baxnoe 3HaueHHe UMeEET TOT (AKT, 4TO B COCTaB (HPOHTAIBLHOTO 0OOPYIOBAHHS HAPSLY C
aHaJOTOBEIMH BXOIAT M IM@poBEIE cpeacTBa u3MepeHus. K HHUM OTHOCATCS 3/1€KTPOHHBIA
CEeKYHJIOMEp ¢ JIaTYHKaMH, DIeKTPOHHBIE BeChl M JaTYHKH [H(ppoBoil maboparopun. Taxum
o0pa3oM, NpH IIPOBEICHUH (POHTAIBHOTO IKCIEPHMEHTA B OCHOBHOW IIKONE YUCHHKH
3HAKOMSATCS C AIEKTPOHHBIMH CIIOCO0aMU U3MEPEHHH 1 BEIYHCIICHHMI,

biiok obopyrosanus 11s yueHHUecKHX paboT 1o Qu3srke chopMHpoBaH Ha Gase MepedHs
o0opy/ioBaHus JUISl TIPOBEJCHHS OCHOBHOTO TOCY/JapCTBEHHOrO JK3aMeHa 1Mo (QH3HKe.
HcmonpsoBarne  npubopos u  00OpyI0BaHMA ¢ CIHHBIMH Ui BeeX  00YHarouxcs
XapaKTepUCTHKAMH 1103BOJISCT CTaH/IapTH3UPOBATE TIPOTIE Y PBI BBITIQJIHEHHSI
9KCHEPUMEHTAIBHBIX 3aJaHUH Ha SK3aMCHC M 00ECHEeYUTh HAJEKHYIO OLEHKY PEe3yIbTATOB Ha
OCHOBAHHH 3KCTIEPTHOH TPOBEPKH 0TBETOB 00ywaromuxcs. [Ipu 3ToM OCHOBaHHEM JUIA BBIBOJA
0 NMPaBHJIBHOCTH TPOBEICHUS JIAHHOTO OIBITA SIBJISIIOTCS PE3YJIBTATHI, TIOJIYyYEHHBIE YUalMMHUCS
TIOCPE/ICTBOM MPSIMBIX H3MEPEHHUHT 3a1aHHBIX (PH3MHYECKHX BEJTHYNH,

HaGop misi mpoBefigHHsT OCHOBHOTO T'OCYAApCTBEHHOIO JK3aMeHa 00€CIICYMBACT
pa3zpaloTKy HECKOJNBKMX OJHOTHIIHBIX 3aJ@HHil [pH  HCIOJB30BAHHHM  OJMHAKOBOI'O
000pYI0BAHHS ¢ PA3HEIMH XapaKTEPHCTHKAMH. JTOT MOIXOI LEIECO00Pa3HO HCIOIB30BATh U



NIPH MPOBENCHHH (DPOHTAJIBHBIX OTBITOB M J1abOPaTOpHBIX paGoT. HampuMep, mpH npoBeeHuu
MCCJICIOBAHHS 3aBUCHMOCTH CHIIbI TOKA OT HANPSDKEHHS MOXHO BBIENHTHL B KJacce IPYIIIBI,
KOTOpbIC OyIyT TNpPOBOAMTH JAHHOE WCCIE/IOBAHNE, HCIIONB3YSl PE3HCTOPHI C PasHBIM
COIPOTHBJICHHEM, H JlamIIouKy. Ilo pesysbrataMm MOXHO CpaBHHTB I0JIydYEHHBIE 3aBHCHMOCTH,
00CYZUTb IPaHMIBI BEMOTHEHHS 3aKoHa OMa JUIsl Y4acTKa HETH, ONpeNelTHTh COIPOTHBIICHHSI
PE3UCTOPOB,

Clienyer OTMETHTE, UTO TIPH MPOREIEHHH (POHTATLHLIX OMLITOR H naboparopusrx pabor B
OCHOBHOH IIKOJIe TpeOyercs 3aliCh pesy/ibTaToB BCEX MPSMBIX W3MEPEHHH ¢ ydeToM
abCOMOTHOH IIOTPEMHOCTH. 3/1ech TpPH HCIOJIb30BAHHH  TPAIHIIHOHHOTO oOopyoBaHHs
(MEH3YpOK, [IMHAMOMETPOB, TEPMOMETPOB) M CTPEIOYHBIX aMIlIepMETPOB M  BOJBTMETPOB
abCOMIOTHYIO TIOTPEIIHOCTh LEIecO00Pa3sHO CBS3HIBATE C LEHOM JIe/CHUs npubopa, a npu
epexolie K OH(PPOBBIM HHCTPYMEHTaM (UH(POBbIe BECHl ¥ JIaTYHKH) y4HTH paboTaTh ¢
ONMHMCAHMAMH JTHX IIPHOOPOB, BBIIENSS JIAHHBIE 00 abCONIOTHON TMOTrPEINHOCTH, GO
npearaTh 3HAYCHHE MOTPEIIHOCTH B TEKCTE 3aIaHMil.

[Ipu npoBe/ieHnH HCCTTEIOBAHNS 3aBHCHMOCTEH OJTHOM (GH3HUCCKON BETHIHHBI OT JApyroi
yHaIHecs IOJDKHBI OCBOHTE ITOCTPOCHHE IPa()UKOB ¢ yKa3aHHEM abCOJIHOTHBIX TIOTPEIIHOCTEIH, a
MPH MPOBEICHUH paboT Ha TPOBEPKY MPEANOIOKEHHH - yMeTh CPaBHMBATHL 3HAYCHHS IBYX
IPSMBIX H3MEPEHUH C YYCTOM abCOMIOTHON IMOrPElHOCTH (HAIPHMEp, NMYTEM CPaBHEHHs
MHTEPBAIIOB IIOJYYCHHBIX 3Ha4eHuit Ha wumcnoBoif ocu). Ilposenenmme wm3MepeHniit u
uceneoranuil B kypee Gusnkn 10-11 Kraccor JOMONHMIOTCS HCIONB30BAHNEM OTHOCHTEILHBIX
TMIOTPEITHOCTEH, yHalHecs: TO/DKHBI HAYYHThCS PACCUHTBIBATE OTHOCHTENBHBIE TOTPEIIHOCTH B
MPOCTEHIIHX CAyHasX MPAMBIX HIMEPEHUH U CPAaBHHBATH TOYHOCTE PA3THYHBIX H3MEPCHHI.

OGpainaeM BHUMAHHE, 9TO OIEHHBAHWE TabOPATOPHBIX PabOT JOKHO Ga3MpoOBATHCS, KaK
W B KPUTECPHSIX ONCHHBAHHS IKCHCPUMCHTANbHBIX 3ajanuii KM OI'D, He Ha npaBHIIBHOCTH
oopmiIeHHs 0T4ETa O PAaOOTE, @ Ha NPABHIBHOCTH JEHCTBHIL 110 COOPY YCTAHOBKHY, POBEICHHIO
OIIBITOB, CHATHIO NOKa3aHUH mpudopoB.

OcHatuenne Juisi H3yqeHHs OHONOTHH TPE/ICTABICHO KOMILICKTAMM JIEMOHCTPALHOHHBIX
BJIQXKHBIX TIPENIaparoB, repdapHes W KOJIEKIHI IO pasHBEIM TeMaM Kypca OHOJIOTHH, a TAaKKe
uHppoBoii saboparopuedi Ul NpoBeICHAS NPAaKTHYeCKHX paboT. KpoMe Toro, mpu H3ydeHHH
OHOJIOrMH MOKET HCIIONIB30BaTh LH(pPoBas J1abopaTopus 10 GHONOTHH (KaK AOMOJHUTEIBHBIN

DIIEMEHT JUISl yIITyOIIeHHOTO H3yUeHHsI Kypea).

B yueOHOM mpomecce ydwaimpecs IODKHBI TOJYYHTh BO3MOXHOCTE YYBCTBEHHOTO
BOCTIPHSATHS W3y4aeMbIX SBICHHI W 00BEKTOB. OJHAKO M3y4aeMble SBJIEHHS M OOBEKTHI He
BCCria Moryr ObITh HEIIOCPECJACTBCHHO BOCIIPOU3BE/ICHbBI HJIA T10KA3aHbI B yq36HOM ITOMCIIICHHH.
B arom ciyuae yueGHoe obopyioBaHne JaeT BOBMOXKHOCTE HX BOCIIPOM3BECTH OIOCPEIOBAHO,
4Epe3 KOJUICKLHMIO, FepOapHBIi JIHCT, MUKPOIIPENIapar, MOJIEb, BUACO(DPArMEHT | T.11.

Biiasknele nperapaTsl NpeiCTaBIsIOT co60i HATYpaltbHBle 0OBEKTHI, CMOHTHPOBAHHEIC Ha
CTEK/ISHHOH IUTACTHHKE W ONYIIEHHbIE B CTEKISHHBIH [WIMHIAP € KOHCEPBHPYHOIIEH
KHIKOCTBIO, JIMOO 1IPE/ICTABJICHHBIE B IUIACTUKE. 3/1€Ch NPEUIAraloTes TOTAIBHBIC MIPEIApaTh,
TIO3BOJISIFOLIME M3Y4aTh BHEIIHEE CTPOEHHE OPraHu3Ma MM ero uact, (Hamnpumep: «Kopens
0obosoro  pactemms ¢ kiuyOembkamm», «l'aqioka»);  aHATOMHYECKHE  TpENaparhl,
TNpeHA3HAYCHHBIE JUIT H3YYCHHs BHYTPEHHEr0 CTPOCHHS OpraHu3Ma WJIM C¢ro OpraHoB



(HampuMep:  «BHYTpeHHee  CTpOEHHE  JISTYIIKHY, «BHyTpeHHee cTpoeHHE TTHIBDY);
OWONIOrMYecKre Mpemaparsl, JAIOUIME TPEICTABIEHHE O CTATUSX PasBHTHS OpraHu3Ma
(manpumep: «PasBuTHe KOCTHCTOM pBIGHIY, «PasBHTHE KypulbI»). Biaxkaele mnpenaparer
HCHOME3YIOTCS KaK pas/aTOvHbIH MaTepHal B MPONecce IeMOHCTPALNH TIPH H3YYEHHH HOBOIQ
MATCpHaIa WM B TPOLCCCE BBIIOJHCHUS NPAKTHYECKHX 3aJaHuil, pa3pabOTaHHBIX HAa HX
OCHOBC,

I'epbapun - cobpanue MPecCOBAHHRIX, 2ACYIIEHHLIX PacTeHHE MM HX HacTell TOMOFAIOT
M3y4aTh pacTeHHe B KaOWHeTe U y3HaBaTh €ro B IPHpOJIE, a repOapusanus - Hanbosiee TPoOCTOl
CIIOCO0 COXpaHeHMsI pacTeHHH M WX dacTell B TedeHHe UTHTEIbHOTO BpemMeHH. B mnepeune
pclTaraeTes CHCTEMAaTHYECKHH repbapuil (Hanmpumep, «OCHOBHBIE TPYITITBI pacTeHuii») u
repbapuii mo obwielt GuoMOTHH (KOTOPHI IMO3BOJSET IPOHJITIOCTPHPOBATh H3MEHYHBOCTh,
MCKYCCTBEHHBIH OTOOp, CHCTEMATHYECKHE KATETOPHH M BH/1000pa3oBaHue, IHBEPreHIHS W
KOHBCPICHIIMSL, TOMOJIOTHYHEIE W aHAJIOTHYHBIE OPTaHEI, PYIMMEHTapHBIE OPTaHEL, apomMopdos,
WaMoanantamms  (GEHOTHII W TEHOTHIL, TONHIUIOHIHS, OT/IaTeHHAas rubpuamnsanms,
B3aMMOJICHCTRIE pAaCTEHHH ¢ abHOTHYECKHMH (aKTOpaMM CPEIBl, B3aMMOICHCTRHE pacTeHuit ¢
OnornveckuM  (axropamu cpejsl). 'epGapHblif MaTepuan HCTIOJIB3YIOT KAaK DPa3laTOuHBIH
MaTepHai JUIs ICMOHCTPAIlMH U3y4aeMbIX 0OBEKTOB, JUIS BBITIOJHEHHS MPaKTHUECKUX 3a1aHuil
TIPH 38KPEIJICHHH MaTepHalla WIH HarHOCTHKH y4eOHBIX pe3yabTaToB.

Taxoxe npencrapieHbl KOUICKIHH - HAGOPbI IPEIMETOB HJIH BELICCTB, noJ00paHHBIX 110
ONPCJIEICHHRIM Npu3HakaM. OOBeKTaMH HX MOTYT ObITh pacTpaBlCHHbIE H 3aCyIICHHBIE
HACEKOMBIE, PaKOOOpasHbIC, PAKOBHHBI MOJUTIOCKOB, OTJIE/IBHBIC YaCTH CKEJIETOB KHBOTHEIX. B
KOJIICKIUAX COHCTAIOT HATYPATbHBIE OOBEKTBI ¢ MX H300paKECHHEM B BH/IE PHCYHKOB HIJIH
Myasked - wuvuranmii. TlpeqmoxkeHHble B TepedHe MOPDOIOrHYECKHE KONTEKIHH IaioT
TIPEICTARICHHE O BHEIIHEM CTPOCHHH OPTaHOB WM WX HacTeH, MO3BOJSIOT TPOBOHTH
CPaBHCHMS OOBCKTOB, BBLICHATH MX OOIIME WHCPTHI M 9epThl  Pa3ITHIHS (HanpuMep:
«lIpencraBuTeny OTpSIOB HACEKOMBIX» W Hp.); 06MEGHOTOTHYECKHE KOMIEKIMH TIO3BOJISIOT
BBIACHATE B3aMMOCBS3M B OPraHMYeCKOM MHpE, pPaccMaTpHBaTh pasBHTHE OpPraHH3MOB,
TNIPOCIEKUBATE  OOIIEOHOIOINYECKHE  3aKOHOMEPHOCTH  (HallpuMeEp: «IIpuMepsl  3aIMUTHBIX
TPUCTIOCOOMEHNH y HacEKOMBIX»). KosuteKimn, Kak u rep6apiu, HCIOMb3YIOT KAk pa3aaTovHBIf
Mareprair Uls IEMOHCTPAIMN H3Y4aeMbIX OOBEKTOB, JUTS BBITOJHEHHS] NPAKTHUECKHX 3a/[aHMi
NPH 3aKPEIUICHUH MaTepHasa HiIH JAHarHOCTHKH YIeOHBIX pe3yJIbTaToB.

O3HaKOMIICHHE yHalMXCsl ¢ MHKPOCKOITMYECKHM CTPOCHHEM KHUBBIX OpPraHH3MOB - OHA
U3 TJIABHEHIINX 33714y HAYKH, TTO3BOJSIIONINX MMOABECTH UIKOJIEHHKOB K MOHUMAHHIO €/IMHCTRA
OpraHu4ecKkoro Mupa. Jlmsi mposeieHus j1abopaTOPHBIX PaboT B LH(POBYIO 1a00paTopHIO
BKJIIOYCH MHKPOCKOII, & B KOMIIJICKTE IMoCcy/ael U 060p}’,’lOBaHPISl 0611161“0 HAa3HAUEeHUus HUMCIOTCH
HEO00X0IMMOe OCHALLIEHHE JUTST TTPOBEIEHHS TaGOPATOPHEIX PaBor.

Lindposas naboparopus BKIOYaeT HabOP IS H3TOTOBJICHHUS MHUKporpenapatos. CBexue
penaparel U3rOTaBJIMBAIOT U HCMEIICHHOTO paccMOTpeHusl, K HEM OTHOCSATCA JKHIKOCTHBIC
(00BeKTBl OOBIMHO MOMEIIAIOTCS B BOLY., @ IPEHAPAThl COXPAHSIOTCS B TEUEHHE HECKOIbKHX
AHEH), cyxue (HalpuMep, YaCTHITy NITHYLETO [Iepa, MPOCTO MOJOKHTD HA TPEIMETHOE CTEKNIO H
MHKPOCKOTIHPOBATB), KHBBIC MPEMAPaThl (MA3KW - KalllM JKAIKOCTH, HANPHUMEP KPOBH) H
BHTQJIBHBIC [IPEIaparsl (KOTOPHIE HCIOIB3YIOTCS Ul W3YYEHWS MAIOKJIETOYHBIX OOBEKTOR
(TpocTelikX, KoNOHWH Bojopocreit), U HaG/mojeHWs JBMKEHHA (TY(eqbki, amelbi),



IIpuroTornenue MuKpomperapara BEIpadaThIBaET Y Yy4auerocs HaBbIKH CaMOCTOSATE/IbHOI
paboTEl, AaKTHBH3HPYET HX NIO3HABATC/IBHYIO JICATEIEHOCTE M 3HAKOMHT C TEXHHKON u
MCTONMKOH Hay4HOTrO HcCaenoBaHms. B mudposyo 71abOpaTOPHIO BKIIIOYEH TAKKE W Habop
MHKPOTIPEIIApaToB,  KOTOPBIH  COJNEPKHT  TOCTOSHHBIC  IIpENaparhl,  JIOJOE BpeMs
COXPAaHSIOIIHECS B IPUTOTHOM Ul MHKPOCKOITMPOBAHUS BHJIE.

Crnexgyer OTMETHTB, HUTO HapsAly © HCIIOJIb30BAHUCM IIEPEUYNCIIEHHOTO BhIIE y4eBHOro
000pYI0BaHUS BAXKHYKO POJTb B M3YUYCHHH OHONOIHH UTPaIOT TPUPOIHBIE OOBEKTHI, TAK KaK B
OOJIBLIMHCTBE CITy4aeB TOJIBKO OHM MOTYT 0GECHEUnTh HaHOOJIBIIYIO KOHKPETHOCTD U TOTHOTY
3HAHWH ydaluXCs, TTOMOTaloT (OPMHPOBAHHIO Y HUX TIPABHIBHBIX GHOJIOTHUYCCKHUX 3HAHMM, K
TakvM JKHBBIM OOBEKTAM OTHOCHT pacTeHusi, 2KHBOTHBIE XHBOTOQ Yroika, aKBapuyma,
TeppapuyMa. (QQPEKTUBHBEIM CPEJCTBOM 3HAKOMCTBA C NPUPOIHBIMH O0BEKTAMH SBJISIIOTCSI
3KCKYPCHH B OHOJIOTHUECKHE H KPAeBETYECKHE MY3eH, BGOTAHMUYECKHE CAbI. 300MapKH |
OKPY2KAIOIIME KOy ECTECTBCHHBIC H HCKYCCTBEHHBIE [IPUPO/IHBIE COOBIIECTBA.

TpamuunonHBle GHONIOTHYECKHE MYISKM M MOJEAM B HACTOAIICE BpEMs  YCIEIIHO
3aMCHAIOTCH  LH(POBBIME  00PA30BATEIBHBIME PECYPCAMH: BHEO(PArMEHTAMH, aHHMaIneH,
BHPTya/IbHBIMU  JTaGopatopusmu. Iluposeie oOpasoBaTe/bHBIE pecypehl He MOTYT CTaTh
IIOJIHONCHHOH ~ 3aMEHOM  pPeaJbHBIX  IPHPOIHBIX 00BEKTOB, HO JAIOT BO3MOMKHOCTH
MO3HAKOMUTBCA ¢ GOJICC IIMPOKHM  KPYroM OOBCKTOB, CO3MAIOT TMPEANOCBUIKA  JUIS
HHTEHCHHKAIMKI 06Pa30BaTeIbHOTO MPoIecea H 06eCeHBAIOT HE3aMEeUTUTENBHYIO 00paTHYIO
CBA3h, KOMITBIOTEPHYIO BH3YATH3AUMIO WH(pOPMALKMH, aBTOMATH3ALMIO YIIPABICHHS yueOHOH
ACATCIIBHOCTBIO KOHTPOJIb €€ PC3YJIBTATOB.

OcHamenne U1 H3yYeHUss XMMHH TPEICTABICHO B BHIE JIEMOHCTPAallHOHHOTO
OGOpyJIOBaHHSI, KOMIUIEKTa XHMHYECKHX pPEaKTHBOB ¢ HEOOXOIUMEBIM obopynosanuemM mu3
O0WIEro KOMIUIEKTa IOCY/bI W 0BOPYIOBAHHS IS YUYCHHYCCKHX OIIBITOB W KOMILJICKTA
KoJuleKUMH.  Kpome  Toro, mpH  M3yueHHH  XHUMHH HCITOIb3yeTesl  olmas i
CCTCCTBEHHOHAYUHOr0 1MKIA IH(poras naboparopus, a Taicke uudpopas nabopatopusi 1o
XMMHH (KaK J1OTIOJIHUTE IBHBI dTeMeHT Juisl yry6IeHHOTO H3yYeH s XUMHH).

JIeMOHCTPAMOHHBIH YKCTIEPHMEHT SIBISCTCS BAKHOM YACTBIO 00y4eHus: XuMuH. 31ech
BaXXHO TIOMHHUTE, 4YTO IIpH €ro npoBeIACHHH o0s3aTeIBHO JOIXKHBI OBITH CO6JTIOII€HBI BCC
HEOOXOIMMBIE ITAITBL;

- MOCTaBKa IIeTu JKCIIEpHUMEHTAa., OITHCaHHe HCOGXO,‘IHMOFO JJIA €r0  BBINTIOJIHCHHASA
000pyI0BaHHS M PEAKTHBOB,

- INITAHUPOBAHUE MOPsAKA TTPOBEICHUS, OTTHCAHHUE MUCXOJIHEBIX BEIIECTR, IPOrHOZUPORAHHE
OXHIaCMbIX B PCAKIIMOHHOH CMECH M3MEHEHHUH U pe3y/IbTaTOB SKCIIEPUMEHTA,

- OTIIHCAHWE H3MECHCHHIA, MPOUIOIICIMIHUX C BEIIECCTBAMH,

- (opMyIMpOBKa BBIBOIOB W3 KCIICPHUMEHTA, CO3JAHHE PHCYHKa IKCIIEPUMEHTATBHOM
YCTaHOBKH W COCTAB/IEHHE YPABHCHHSI PEAKITHIA.

B mpounecce mposeneHHs: AEMOHCTpanuii, ydalmuecss OCBAMBAIOT ITAIbI IPOBEIICHUS
ONBITA, 1M03TOMY Haubosee 3pPeKTUBHBIM FBISICTCS HE IIPOCTOE ONHCAHHE OMbBITA YYHUTENEM, a
HCIOIB30BAHAC IBPHCTHYCCKOH 0CCCIbL [Ipn peamm3aiiy TAKOro CLEHAPHS Jake HE OueHs



CIIOXKHBIH OIBIT 3aHWMAET JOBOJBHO MHOTO BPEMEHH, HO CJIEOBAHHE €My TO3BOJISET
obecreunTs NMOHMMaHHE O0YYalOIMMHUCs PHEMOB HAYYHOTO MO3HAHMS M HCIHOJB30BAHUE HX
YK€ B CAMOCTOSITCIBHOH JEATETBHOCTH B TPOLECCE  YYEHHYECKOTO IKcnepumeHTa. Ha
HAYAJIBHOM JTalne H3y4eHus XuMuH (B 8-9 k1accax) HMEHHO Takol 1Moaxoj1 MO3BOJISET JOCTHYD
MaKCHMAaTBHOMH 2 YEeKTHBHOCTH OT NPOBEEHNS J1a00PATOPHEIX W TPAKTHYECKAX pabor, a TaKkxKe
copmMHpoOBaTh y y4aluxcs OTBETCTBEHHOE OTHOIICHUE K IKCIICPUMEHTY,

Ilpy oOnEHMBAHMM yYEHHUECKHX IIPAKTHUESCKHX paboT eJIeCO00Pa3HO  YYHTHIBATE
TOZIXOJBI, HCIIOJL3YIOUHE B OK3AMCHAUMOHHBIX MartepuaiaX. Tak, B HacTosulee Bpems
Npe/uiaracTes JKCIEPHMEHTATBHOE 3aaHue, MpeIycMaTpHBAIOlIee BHIGOP JIBYX BEIIECTE W3
IATH NPEIIOKEHHEIX M IPOBEJECHHE ¢ HUMH PEaKINH, OTpajkalolUX XHMHYECKHE CBOMCTBA
YKa3aHHOTO B yCJTOBHHM 3allaHus BemecTBa. OLeHUBAHUE HICT HAa OCHOBAHHM OTYETA YUCHHKA O
NpoJeTaHHOM paboTe (YpaBHEHHS PeaKIliit, BRIBOBI 0 HAOMIOIEHUAX) H HAa OCHOBAHMH IIPIMOTO
HAOIMOCHAUS 3a NEHCTBHAMH Y4CHHKA 110 NIPOBEACHHUIO ONBLITOB. IIpH 9TOM BBIIEISIOTCS ITAITI
0TOOpa BELLECTB M CMETTHBAHHSI BELECTB B COOTBETCTBHH ¢ ITYHKTAMH HHCTPYKLIHH K pabore.

BaxnedmumM  HanpaBlICHHEM Kak  JICMOHCTPAIMOHHOIO, TaKk H YUEHHYECKOTO
SKCIICPUMEHTA JIO/DKHO CTaTh MCIOJIB30BaHHE WHPPOBOH J1abopaTopum, KOTOpas MO3BOJSET
OPraHH30BaTh XMMHYCCKMH OKCICPUMEHT HA MPHHIMIIMAIGHO HOBOM YDOBHE, TEPEHTH OT
KavyeCTBCHHOM OIICHKH Ha6mo;-1aeMbe ABJIEHHUH K CHCTEMHOMY aHaJTU3y KOJIHYECTBCHHBIX
xapaktepucTik. Ilpum pabote ¢ garumkamn 1mbpoBoll saGopaTopuu  oBecrneYHBacTCS
aBTOMATH3NPOBAHHBIH cOOp 1 00paboTKa JaHHBIX, X0 SKCIICPHMEHTA MOMKET OTOGPAKATHCS B
BH/l¢ rpaMKOB MM TIOKa3aHUH NPHOOPOB, a Pe3yJIbTaThl YKCIIEPHMEHTOB MOTYT COXPaHsIThCs
jmresHoe BpeMsi. HanGosiee akTyanbHBIM JUIS XAMHH SIBISETCS MEPEXO] K KOTHUECTREHHBIM
XapaKTCPUCTHKAM. KOTOPhIH MOXHO MPOMJLIIOCTPHPOBATE CIICAYIOIUMH TIPAMEPAMH: H3yUeHHE
CTPOCHHS TUIAMCHH, ompeicieHHe pH B pasHBIX cpenax, ONpe/eeHHE CKOPOCTH peaKIuy,
M3Y4CHHUE BIUSHMSA KOHICHTPALMH B TEMIIEPATYPBI Ha CKOPOCTh PEaKIIHH.

[ndposas abopaTopus MO3BOJSIET PEATH3OBATE MEKIPEIMETHEIE CBI3H C JPYTHMH
NPEMETaMH  €CTCCTBEHHOHAYUHOTO IIHKT4, TOCKOJIBKY JaeT BO3MOMHOCTH BBINOJIHSATE
VHTErPUPOBAHHBIC y4eOHbIe UCCIICI0BaHHS TI0 €CTECTBEHHBIM HAYKaM, IIPUMEHSTh H OCBAHBATH
JJIEMEHTBI CTATHCTUKH U UH(POPMAIIMOHHBIE TEXHOJIOTHH,



