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Pexomenaanum no Hcno/ib30BaHMIO CTAHJAPTHOTO KOMILIEKTA
o6opynosanus Ilentpa «Touka pocra» MAOY «Tanenkas COIID
IpH peaIM3alliH POrPaMM €CTECTBEHHO-HAYYHOH H TEXHOJIOTHYeCK o
HaIlPaBJIEHHOCTei

Ilepevenb CTaHZapTHOrO KOMIUIEKTa OGOPYIOBAaHHS Ui OCHAIICHHS Ilentpos
«Touka pocra» chOPMHPOBAH € yUETOM psijia IPUHIIUIIOB, B TOM YHCJIE:;

[IpuHIMIT  TIPEeMCTBEHHOCTH CHCTEM OGOPYIOBAHUS. Ob6opynoBanue s
TIpOBEJICHHS YICHMYECKHX IPAKTHYECKUX paboT sBISeTCS OOWMM Iy ypoBHeH
OCHOBHOTO O0IIEro M cpeiHero obmero o6pa3oBanus. B cucTeMe HArNSIHBIX CpecTB
00y4EHHS U JIEMOHCTPALMOHHOTO 00OPYIOBAHHS UMEIOTCS GAa30BHIE DJIEMEHTHI, 001IHe
JUIs. OCHOBHOTO 0OILIero u cpeHero obmero oGpasosanus. Llubpoas nabopaTopus u
000pyzOBaHME OOIIEro Ha3HAYEHHs TO3BOJSIOT  OOECIEYMBATH  JESTEIBHOCTD
00y4alomuXxcs Ha BCEX CTYNEHSIX, & B COBOKYITHOCTH C IU(DPOBBIMHU 1ab0paTOPUAMHE 110
(usuke, GHONOTMHM ¥ XMMHM - TNPAKTHYECKYIO NCATENHHOCTH B paMKax HU3ydeHHsI
€CTECTBEHHOHAYYHbIX IpesMeToB B 10-11 knaccax Ha yriy6IeHHOM YpOBHE.

IIpuHimn codyeTanusi KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEPEHHH H
CMOCOOO0B  IKCIEPUMEHTAILHOTO HCCIENOBAHUs sBIEHHA. B cocTaB 0GopyIoBaHus
BXOZAT KJIACCHYECKHME CPEICTBA H3MEPEHHMs M LU(POBBIC TPHUOOPH) M JATUHKH.
Coburozienre 3TOro NpHHIKIA UMEET 0co60e 3HAYEHHE JUISL YPOBHSI OCHOBHOTO OOIIEro
00pa3oBaHMs, TOCKOJBKY 31€Ch MPOMCXOAMT 3HAKOMCTBO CO CIOCOGAMHE H3MepEeHus
(usuueckux BenuyMH, QOPMHpyeTCs TOHUMAHHWE NPHHIMIOB JEHCTBHS AHAIOTOBBIX
M3MEPUTEBHBIX IPUOOPOB U 00ECTIETMBAETCS IEPEXO/] K MCIIONTB30BAHUIO HHCTPYMEHTOB
QG poBoii Taboparopum.

IIpyHIKI IPHOPHTETA YYEHHYECKOTO SKCIIEPUMEHTA TS PeaTH3al[iy CHCTEMHO-
ACATENIbHOCTHOTO NOAXoJa. Peamu3anust CHCTEMHO-IEATENFHOCTHOrO TOAXOHA B
OOYy4CHHM €CTECTBEHHOHAYUHBIM IPEAMETaM O0asMpyeTcs B IEPBYIO ouepenb Ha
BOBJICYCHHH OOYy4YalOMKMXCs B  MPAKTHYECKYIO JESATENBHOCTh IO  HPOBEICHUIO
HalmrozieHn# 1 onbIToB. [ToaToMy 3HauMTEbHAS YaCTh HAGIIONCHHIA U OIBITOB, KOTOpBIE
B TPaJMIMOHHON METO/MKE IpeNIaraquch Kak JeMOHCTPALMOHHBIE, MEPEHECEHBI B
paspsll yYeHHYECKHX paboT. ClieflyeT OTMETUTB, YTO B HACTOSINIEE BPEMs HM3yYEeHHE
(u3uKH, XMMKEK M GHONIOTMH B OCHOBHOM IIKOJIE M HAa 6a30BOM yPOBHE CTApIIEi MIKOJIBI
OPHEHTHPYETCS Ha OCBOCHHE E€CTECTBEHHOHAYYHOM IpaMOTHOCTH, KOTOPOE HIAET uYepes
pa3BUTHE CIIocoOHOCTEM ydaruxcst aHAJIM3UPOBATh pa3sHOOOpa3HyIO
€CTECTBEHHOHAYYHYI0 MH(OPMAIMIO U HCIOJIB30BaTh IOJy4YEHHBIE 3HAHUS IS
OOBSICHEHHUs SIBJICHMH M IIPOLIECCOB OKPY)KAIONIErO0 MHpa; MOHHMATh OCOOGEHHOCTH
UCIIOJIB30BAHUS METOZIOB €CTECTBO3HAHMS [UISl TIOJyYSHHUS HAYYHBIX JAHHBIX; IPOSIBIIATH
CaMOCTOSITeIIBHOCTD CY)/ICHHH ¥ IIOHUMATh POJIb HAYKH U TEXHOJOIMYECKUX MHHOBAITHIA
B Pa3BUTHU OOLIECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX MCCIEJOBAHUH M HX CBS3b C
HalllIM MaTepHATbHBIM OKPYXXEHHEM M COCTOSHHEM OKpYyXKaromiei cpensl. OpueHTamus
Ha €CTECTBCHHOHAYYHYIO IPAMOTHOCTD IPE/NONAraeT aKIeHT Ha METOOJIOTHIO HayKH U
HApsAMYIO CBA3aHO KaK ¢ OOLIMM YHCIIOM YYEHHYECKHX OIBITOB B KypCax €CTECTBEHHBIX
HayK, TaK ¥ HalPaBJICHHOCTHIO UX Ha (JOPMHUPOBAHHE CAMOCTOSTEIFHOCTH NEHCTBHI IpH
IIPOBE/ICHUH HAOIIOACHUHN, H3MEPEHUH M UCCIIEIOBAHUH.

Vicnionb30BaHue CPENCTB HATISAHOCTH W y4eGHOro 06OpyHOBaHHS B y4eGHOM
IpolLecCce HANPABICHO Ha BBIIOJIHEHMs CIERYIONMX (GyHKIui: obecreuuBaioT Golee
MOJIHYIO W TOYHYIO MH(OpManuio 00 W3yd4aeMoM SIBJIEHMH WM OOBEKTE M TEeM CaMBIM
CIIOCOOCTBYIOT NOBBIICHHIO KayecTBA OOYYEHHMS; [OMOTalOT B MaKCHMAIBLHOH Mepe
Pa3BHUTh IIO3HABATEIbHBIE MHTEPECHI y4YalMXCs; MOBHINAIOT YPOBEHb HAIIAHOCTH H
AOCTYITHOCTH OOyYEeHHS; yBEITHUMBAIOT 00BEM CaMOCTOSTENLHON paboThl ydyaluxcs Ha
YPOKE M BHEYPOYHOH IESTENbHOCTH; CO3JAIOT YCJIOBHS IS OpPraHU3alliK PAKTHKO-
OPHEHTHPOBAHHOW MTPOEKTHON M HUCCIIEOBATEIbCKOM NESTEIBHOCTH; JAIOT BO3MOKHOCTE



ZIOCTyIHEE M TIyOXKe PacKphiTh CONEPKAHHE y4eOHOTO MaTephana, CIoCOOCTBYIOT
(pOpMHPOBAHHMIO y yUAITHXCSI IONOKUTEIBHBIX MOTHBOB O0YUECHHS.

Baxwueiimei yacteio ocHamenus Llentpa «Touka pocra» sBisiercs nudposas
naboparopusi, IIepedeHb JaTYMKOB KOTOPOH TO3BOJISET UCIIOJIB30BaTh 9Ty J1a00paTOpHIO
npy M3y4eHHH U3k, Xumuu U Ouosnoruu. BBeieHHe B IIKONBHBIA DKCIEPAMEHT
UA(DPOBBIX JaTYMKOB JUISS PETHCTPAlAM DA3IMYHBIX BEIMYMH M BO3MOXKHOCTH
HUCIIOJIB30BATh KOMIIBIOTEDP (CMapT(OH WIIM IUIAHIIET) I PacdeToB M OGOPMICHHS
pe3yJbTaTOB ONBITOB, TIO3BOJSICT IMEPEHTH Ha HOBBIM KAa4eCTBEHHBIH ypOBEHb
IPOBEICHUS. HM3MEPEHHH, YIPOCTHB IIPOLIECC H3MEPEHHMH M IOBBHICHB HX TOYHOCTD.
[osiBnenue 1MPOBBIX TEXHONOrMi B J1aGOPaTOPHBIX paboOTax MOBHINAET MX
aKTyaJIbHOCTb U MIPHBJICKATEIBHOCTh B CO3HAHMH COBPEMEHHOI'O LIKOJIbHMKA, YCHIMBACT
HarsIHOCTE KaK B XOJI€ OIBITOB, TaK M NPH 00pabOTKE Pe3yIbTATOR ¢ UCIOIb30BAHUEM
NPOTPaMMHBIX CpeACTB. [ 5KCIEPUMEHTOB IO OMOJOTMH M XHMHH OTO SBISETCS
3HaYMMBIM II€PEXOJIOM OT KaY€CTBEHHBIX HAOJIOJIEHMM U OIBITOB K KOJHMYECTBEHHBIM
SKCIIEPUMEHTAM.

Hcnonb3oBanue mudppoBoil J1abopaTopur CyIMECTBEHHO H3MEHSET MOMXOIBI K
IIPOBE/ICHUIO M JICMOHCTPALIMOHHBIX, U YYCHHYECKHX OIBITOB:

Hcnosnp3oBanne nud)poBbIX 1aTIMKOB B KAYECTBE M3MEPUTETHHBIX HHCTPYMEHTOR
H3MEHSET MOIXOIbI K IPOBEJECHHUIO NPAMBIX H3MEPEHHM (PU3UYECKHUX BEITHYHH.

TpamuuuoHHO B KauecTBE CPENCTB W3MEPEHHSI MCIONB30BANUCH IPOCTEHIIHE
MHCTPYMEHTBI (PBIYaXHbIE BECHI M PA3HOBECH], MEH3YpKa, JMHAMOMET], TEPMOMETp) H
CTPEJIOYHbIE PUOOPEI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanne 1mMQPOBBIX [aTYMKOB II03BONSET HA COBEPLICHHO JApyrom
Ka4eCTBCHHOM YPOBHE IPOU3BOAUTH H3MEPEHUS] BPEMEHH, DPACCTOSHHUS, HMETh
BO3MOXKHOCTh PETHCTPHPOBATH ¥ HAO/IOaTh U3MEHEHHUE BO BPEMEHH TAKUX BEIHYHH KaK
TeMIIeparypa, dJIEKTPUUECKOE HANPSKEHUE, CHIIa TOKA U T. JI.

OTH BO3MOXKHOCTH IIO3BOJIAIOT, HAIPUMEP, HA YPOKAaX (GUBHKA C BBICOKOM
TOYHOCTBIO HM3MEPUTh MIHOBEHHYIO CKOPOCTH Teja, ABHXKYLIETOCS HEPaBHOMEPHO,
HAOIIO/aTh B JMHAMMKE IPOLECC BIEKTPOMATHHTHOM WMHAYKIHMH, BO3HUKHOBEHHE M
W3MEHEHHE MHIYKIHMOHHOTO TOKA, MCCIIENOBATh M3MEHEHHE TEMIIEPATyphl C TEYCHHEM
BPEMEHH B IIPOLIECCE YCTAHOBJICHHS TEIUIOBOTO PABHOBECHS H T.JI.

Ha ypokax OHONIOTMH MHOSBISETCS BO3MOXHOCTH IONYYHTH KOJIHYECTBEHHBIE
J@HHBIC IIPH NPOBEACHUH OIBITOB, HAIIPUMED: IPH OIpE/EIeHUH (HaKTOPOB, BIHSIOIIHX
Ha CKOpOCTh Iporecca (OTOCHHTE3a, IPU U3YYECHHH IbIXaHHUs KOPHEH M JIUCTHEB, IIPH
UCCIICIOBAHMH YCJIOBHUH NTPOpACTaHus CEMSH U T. JI.

Ha ypokax XuMHM Ha KOIMYECTBEHHBI YPOBEHb MEPEXONAT IIPAKTHUECKUE
paboTEl 10 HM3YYEHMIO TIPOIECCa BJIEKTPONIH3a, HUCCIEI0BAHHE JK30TEPMHUYECKAX W
SHZIOTEPMHUUYECKUX PpeaKihif, TemIoBoro s¢pdexkra ropeHus TomwmBa U T. g C
WCIIOJb30BAHUEM  TPAIUIUOHHBIX ~«AHAIOTOBBIX» CPEJCTB TOJOOHBIE H3MEPEHHS
BBINOJIHUTE HEBO3MOXHO. OJHAaKo, HpH Iepexoie Ha Hu(PPOBYIO J1abOpaTopHio B
TEMATHYECKOM IUIAHUPOBAHUU HEOOXOMMO MPETYCMOTPETH JIOMOIHUTELHOE BPEMS IS
00y4eHust paboTe ¢ NaTYMKaMM, BKIOYas COOPKY SKCIEPUMEHTATBHOM YCTAHOBKH C
JaTYMKaMH, CHATHE IOKa3aHWH C 9KpaHa KOMIIBIOTEpA, OLpeNeieHHE MOrPEITHOCTEN
HU3MEPEHUM.

Host  pabGotel ¢ mUGPOBBIMEH  JaTYMKAMH  HCTIONB3YETCS  CIIEIHATBHOE
IPOrpaMMHOE O0€CIIE€YEeHHE, YCTAHOBIEHHOE Ha KOMIbIOTEp. JIsi KOMMYHHKAIHHA
LUPOBBIX JATYMKOB, 3alMCH M XPaHEHHUS WHMOPMAIUH, MOTYYEHHON C UX MOMOLIBIO,
uudpoBas 1abopaTOPHsi UCIONB3YeTCS B KOMIUIEKTE C HOYTOYKOM C HEOOXOMMMBIM
YCTaHOBJIEHHBIM IIPOIPAaMMHBIM 00€CTIEYEHHEM.

Vcnionp30BaHre KOMIIBIOTEPHOM (OPMBI PErUCTpPAIMH TIONYYEeHHBIX 3HAYCHHH 1
IOCTPOCHHS. TPaQUKOB H3MEHAET MOAXOABl K O(GOPMIEHHIO JaGOpAaTOPHBIX K
IIPaKTHYECKUX paboT 00yJaromuMucs.

JlaHHbIE, TIOTy4YeHHBIE ITIPH MNOMOINM IM(PPOBBIX JATYMKOB, BHOCSTCS B
3JIEKTPOHHBIE TAaOJIHIIbI, YTO IMO3BOJSET CTPOMTH rPapUKU 3aBUCHMOCTEH HCCIETyeMbIX
BEJIMYMH Ha dKpaHe Kommbiorepa. Ha ocHOBaHWM 3THX TIpadMKOB J€1aTh BBIBOABI O
XapakTepe 3aBUCHMOCTH BEJIMYMH OT BPEMEHH WM JpPYrux mnapamerpoB. Ha



yriyGIeHHOM YPOBHE IeNeco00pasHo 06ydarh POBOJUTH AIIPOKCHMAIIHIO BLIOPaHHBIX
TOYEK UTOrOBOM rpaduuecKoi 3aBUCHMOCTHIO.

TH HOBBIE BO3MOXHOCTH TO3BOJISIOT aBTOMATU3MPOBATH PYTHHHBIC MPOLCAYPEI
3aMONHEHUs TAOMWIl, BHIIOJHEHHE OJHOTHUIHBIX PpacueTOB, MOCTPOCHHUA rpaduKoB.
Iudposast poToxamepa Mo3BOJIAET cdoTorpadupoBaTh COOPAHHYIO FKCTICPUMEHTATLHYIO
YCTQHOBKY H TIPHKPEIHUThH dororpaduio B INEKTPOHHBIA OTHET. Takum o0pa3oM,
OCYILIECTBIIETCS IEPeXoa K O(OPMIICHHIO JIIEKTPOHHOrO OTYETA O IPOJICIAHHOM
SKCIIEPHMEHTE, TIPOEKTHOH I HCCIIEI0BATENBCKOM pabore.

Bo3MOXHOCTh HCIIOJb30BAHMS BUICOHAOMIONEHUS 38 IPOLECCOM BBITOTHCHHAA
IIPaKTHYECKUX PabOT 06YJAIOMUMHCS H3MEHAET MOXOIBI K OLCHUBAHMIO pabor.

JIEKTPOHHBIA ~OTY4ET O MPOJACTAHHOW — MPAKTHYCCKOH paboTe  MOXET
COIIPOBOJXKIATBCA  TPUKPCIUICHHOM dororpabueii, KoTopas IIO3BOJSIET OINEHUBATh
[PaBHIBHOCTh COGPAHHON JKCTIEPUMEHTAIBHON YCTaHOBKH, GoJiee IOJHO OIPENENATH
TIOJHOTY ¥ MPaBHJIGHOCTD MPOJIETAHHOTO MCCIICIOBAHMS, aHATM3HPOBATE 0CTOBEPHOCTD
TIPE/ICTABJICHHBIX YKCIEPUMMEHTAIBHBIX JaHHbIX. [Ipy OXHOBPEMEHHOM BBINIOIHEHUH
pasHBIMH TPyIIaMH O0YYArOMMXCs PA3HBIX MCCIIENOBATEIbCKUX paboT ImenecooOpasHo
JCIIOIB30BaTh BHIEO3AIMCh BCEro Xoza pabor. B aToM citydae OLEHMBATBCS MOIYT HE
TOMBKO TPEIMETHble pe3ylNbTaThi, CBA3AaHHbIE C TMPOBEJCHHEM  KOHKPETHOTO
SKCIIEpUMEHTa, HO M KOMMYHHMKATHBHBIC W DETYJISTHBHBIC NeWCTBUS: TUIAHUPOBAHUE
paboTHI, OTCIEXHBAHHME XOJa PAOOTHI, KOPPEKUMs ILIaHa paboThl, KOMMYHHKAIs B
COBMECTHOM JeSTENbHOCTH, HaiuuMe (AT OTCYTCTBHUE) KOHQIMKTOB M CIOCOOBI HX
pelIeHus..

Wcnonp3oBanue IEGPOBLIX JIAOOPATOPUA CYIIECTBEHHO pAaCIIMpPACT CICKTP
BO3MOYKHEIX OIBITOB M MCCJIEOBAHMM, OCOOEHHO JTO KacaeTcs M3ydeHHs OMOJOrMH M
XAMHH.

PaciiupeHue CeKTpa BO3MOXKHOCTEH MOXHO IPOMILTIOCTPHPOBATE Ha IPHMEpE
W3ydeHHs OIIEKTPOMATHWTHOM MHIYKIMH B Kypce ¢usuku. Ilpu wHCIONB30BAaHUM
CTPEJIOYHOrO aMIlepMeTpa TPaJUIUOHHO gabmofaloT JMIIh (akT BO3HUKHOBEHHUS
VH/[yKIIMOHHOTO TOKA B IPOBOJHUKE M M3MEHEHHE Cro HaNpaBJICHUS IpPH HU3MEHEHUHN
CKOPOCTH BHECEHHMSI MarHWTA WM €r0 TMOJIIPHOCTH. HWcnonp3oBanue U poBOro aarduka
[103BOJISET TOTYUMTh ocmuiorpammy DJIC MHAYKIAH, BO3HMKAIOIIEH B KaTyIlIKe, IMpU
TposieTe Yepe3 Hee MarHuTa. JTO MO3BOJISAET CPABHUBATH SHAYCHI makcuMabHbIX DJ1C
IIPH TIPOJIETE Yepe3 KaTyIIKy MarHuTa ¢ pasHbIMK CKOPOCTAMA 1 C pasHO# MOJIAPHOCTHIO,
QHATM3UPOBATH BHJ MOJTYYECHHON 3aBUCHMOCTH, KOHCTPYHPOBATH HKCIIEPUMEHTAIILHBIE
3aJ1au 110 H3YYEHHUIO FIEKTPOMArHUTHON HHIYKIIAH.

Iuppopas 1abopaTopusi TO3BOJSICT OPraHW30BaTh IPOCKTHYIO M yueOHO-
HCCIIEIOBATENBCKYIO IEATEIBHOCT IIKONbHUKOB KaK B pamKax ypOKOB, Tak M BO
BHeypouHO pestenbHOCTH. Hamrame pa3HOOOpasHbIX IHU(POBBIX JATIYMKOB JaeT
BO3MOIKHOCTB TIPOBO/IHTH CaMble PasHOOOPA3HBIC HCCIICNOBAHNS, ONUPAACh HA HHTCPECH]
oGygaromuxcs. B kadecTBe MpEMepa MOXKHO NPUBECTH HCCIICTOBAHMA 9KOJIOTHUECKOM
HAIPABIEHHOCTH IO BBIABIEHHWIO (AaKTOPOB 3arps3HCHHUA OKpYy’Karomel Cpelsl,
M3yUEHMIO OKOJOTHYECKOr0 COCTOSHUS NOMEIECHWH IIKOJBL, TOUBEL, BO3IyXa B
HACEJEHHOM NyHKTE M T.1. VIcCieoBaTenbCeKie padoThl ¢ CIIONB30BAHHEM 1 pOBBIX
JATYAKOB 1I€JIeCO00pa3HO MpeyiaraTh y4amnMes 10-11 xaccoB B paMKax 00s3aTebHON
JUTS HEX TIPOEKTHOH JIeSTeIbHOCTH. BBIIOHEHHE TAKUX [POCKTOB ABJACTCA OCHOBAHUEM
JUI ONEHKA HE TONBKO YPOBHS CGHOPMHPOBAHHOCTH NPEIMETHBIX PE3YJIbTATOB, HO
WATOrOBOH  OIIEHKH  JOCTIDKEHHS  METAmpeJMETHBIX  Pe3yJbTaToB o0yueHHUs:
KOMMYHHMKATUBHBIX (KOTOpBIE OIEHMBAIOTCS KaK B MPOLECCE IIPOBEACHHA paboThl, TaK K
B Ipolecce 3allUTBl [POEKTa HIH JICCIIENIOBAHMS) ¥ PETYISTUBHBIX (KOTOpBIC
OIICHMBAIOTCS B IIPOIIECCE BHIIOTHEHHS IPOEKTA).

OcHamenue IS u3ydeHus (QU3MKA TPEICTABICHO B BUJC 000opyioBaHUs IS
JIEMOHCTPAIMOHHBIX ONBITOB ¥ 000PYOBAHHS LS nabopaToOpHBIX PabOT U YYCHUYECKHUX
OIIBITOB, BKJTIOYAsk OOIIYIO JUIsl €CTECTBEHHOHAYYHOTO MUKIIA 1 pOBYIO 1a0OPATOPHIO, &
Takke WADGPOBYIO JabopaTopHio IO (u3HKe (KaK [OTONHHUTENbHBIA OSIEMEHT s
yIIIy6IeHHOTO M3y deHHs QU3KKH).



