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PexomMeHaanuM Mo MCNOJIb30BAHUIO CTAHIAPTHOI0 KOMILJIEKTA
odopynoBanus Llentpa «Touka pocTa) npu peajau3anuu NporpamMmm
€CTeCTBEHHO-HAYYHOU U TeXHOJIOTHYeCKO HANpaBJeHHOCTel

[lepedennr cTaHAapTHOTO KOMIUIEKTa oOopyaoBaHus it ocHameHus lleatpoB «Touka
poctay chOopMHUPOBAH C YIETOM psiJia PUHIIAIIOB, B TOM YHUCIIE:

[TpuHIMIT TTPEeeMCTBEHHOCTH cuUcTeM obOopynoBanus. OOOpynoBaHHME I MPOBEICHUS
YUYCHHUYECKUX MPAKTHYECKUX pPabOT sABIseTCs OOIMM MJii ypOBHEH OCHOBHOTO OOILEro H
cpemHero  obmero oOpazoBaHus. B cucreMe  HArJsSgHBIX  CPENCTB  OOYyYECHHS W
JIEMOHCTPAIIMOHHOTO OO0OPYIOBAaHUS HMMEIOTCS 0a30BbIe IJIEMEHTHI, OOIIUE JUIsI OCHOBHOTO
obmero u cpemHero obmero obpazoanus. [ludposas maboparopust u 060pyI0BaHUE OOIIETO
HA3HAYCHHS TTO3BOJIAIOT 00ECIIeUnBATh IEATEIHHOCTh OOYJAIOIIUXCS KaK B OCHOBHOM, TaK U B
CTapIIel IIKoJie, a B COBOKYMHOCTH C HMU(GPOBBIMH JIA00OpaTOPHsIMHU TI0 (U3HKE, OMOJOTUH U
XUMHH - TTPAKTHYECKYIO JCSITEILHOCTh B paMKax M3y4eHHUS €CTECTBEHHOHAYYHBIX MPEAMETOB B
10-11 kiaccax Ha yriayOJeHHOM YpOBHE.

[IpuHIMn codeTaHHs KJIACCHYECKMX M COBPEMEHHBIX CPEJICTB M3MEPEHHH U CIOCO0OB
9KCIIEPUMEHTANILHOTO UCCIIEJIOBaHUA sIBJICHHM. B coctaB 00opynoBaHusl BXOAST KiacCHYECKHe
CpeICTBAa HM3MEpPEHUs (HalpUMEp:TUHAMOMETPBI, CTPENIOYHbIE aMIEpPMETpP W BOJBTMETP) U
rdposbie TprbOPHI (HarpuMep: UGPOBBIE BECHI, CEKyHIOMEP) B AaTdyuku. COOII0ICHHE 3TOTO
NPUHIMIIA UMEET 0co00e 3HaUCHHE JAJIS YPOBHS OCHOBHOTO O0IIEro oOpa3oBaHUs, MOCKOIbKY
3J1eCh MPOMCXOAUT 3HAKOMCTBO CO CIOCO0aMU M3MepeHHs (pU3NUecKux BeNIWYUH, (PopMUpYETCS
MOHMMAaHWUE TPHUHIIUIIOB JCWCTBUS aHAJIOTOBBIX M3MEPUTENBHBIX MPHUOOPOB U OOECTIeUNBACTCS
Mepexo/] K UCIIOIH30BaHNIO HHCTPYMEHTOB I (POBOIL 1abopaTopuH.

[MpuHnMn npuopuTeTa YYCHHUECKOTO OKCICPUMEHTA s peau3aldd CHUCTEMHO-
NEeSTENIbHOCTHOTO TMMoaxona. Peanuszamus CHUCTEMHO-AEATEILHOCTHOTO MOAXOJa B OOydeHUU
€CTeCTBEHHOHAYYHbIM TpeaMeTaM Oa3upyercs B TEpBYIO OdYepeib Ha  BOBJICUCHHU
o0ydaromuxcsi B MPaKTHUYECKYIO MAESITENbHOCTh IO MPOBEICHUIO HAOIIOACHWA U OIBITOB.
[ToaToMy 3HauMTENbHAS YACTh HAOIIOJEHUI M OMBITOB, KOTOPBHIC B TPAAUIIMOHHONW METOJIUKE
npeiaraiiuch Kak JEeMOHCTpAallMOHHBIE, NEPEHECEHbl B paspsi ydeHudeckux padot. Cremyer
OTMETHUTH, YTO B HACTOSIEE BpeMs N3ydeHHE PU3NKH, XUMUU U OMOJIOTHH B OCHOBHOU IIKOJIE U
Ha 0a30BOM YypOBHE CTapllell MIKOJBI OPUEHTHUPYETCS Ha OCBOCHHE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH, KOTOpoe HMIET uepe3 pa3BUTUE CIIOCOOHOCTEH YdYalIuXcs aHaJIU3UPOBAThH
pa3Ho00pa3Hyl0 €CTECTBEHHOHAYUYHYI0 HH(POPMAIUIO U UCIOJIB30BaTh MOJIYYCHHbIC 3HAHUS IS
OOBSICHEHUSI SIBICHMH W TMPOLECCOB OKPYKAIOUIET0 MHpa; MOHUMAaThb OCOOECHHOCTH
UCIIOJIb30BAaHUSI METOJOB €CTECTBO3HAHUS [UIsl TOJYYEHHsS HAy4YHBIX JaHHBIX; MPOSBIATH
CaMOCTOSITENILHOCTh CYXXJICHUW W TIOHMMAaTh POJb HAYKM U TEXHOJOTHMYECKUX HHHOBAIMU B
pa3BUTUU OOIECTBA; OCO3HABaThb BAXKHOCTh HAYYHBIX HCCJIEIOBAaHMM M UX CBS3b C HaUIUM
MaTepuadbHBIM OKPYXKEHHEM M COCTOSHHUEM OKpyXawiield cpenbl. OpueHTanus Ha
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTh MPENOoJaraeT aklieHT Ha METOJOJIOTHIO HaYKU U HaPSIMYIO
CBS3aHO KakK C OOIIMM YHCIIOM YYEHUYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAyK, TaK U
HAIpPaBJIEHHOCTbIO UX Ha (OPMUPOBAHHE CAMOCTOSATEIBHOCTH NEHCTBUI MNpHU MNPOBEACHUU
HaOJr01eHN, U3MEPEHUH U UCCIICOBAHUM.

Hcrnonp30BaHne CPEeICTB HATISIHOCTH U y4eOHOTO 000PYI0BaHUS B yUeOHOM TIpoliecce
HANpaBJICHO HA BBINOJIHEHUS CIEAYIOUMX (DYHKIUI: obecrneunBaioT 0ojiee MONTHYI0 U TOYHYIO
nH(popMaIro 00 U3ydaeMOM SIBIICHUH WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT IOBBITIICHUIO
KayecTBa OOYy4YEHHS; MOMOTAIOT B MAaKCHMAaJbHOW Mepe pa3BUTh IMO3HABATEIBHBIC HHTEPECHI
yuYaluxcs; MOBBIIIAIOT YPOBEHb HATJITHOCTU U JOCTYITHOCTH OOy4YEHUS; YBEIUYUBAIOT 00BbEM
CaMOCTOSITENIbHON paboThl yyaluxcs Ha YpOKe U BHEYPOUHOU NIEATEbHOCTH; CO3/IAl0T YCIOBHUS
Ui OpraHu3aly  NPaKTHKO-OPUEHTUPOBAHHOW  MPOEKTHOM M HMCCIEAOBATEIbCKOM
NEeSITeTbHOCTH; JAlOT BO3MOXKHOCTh JOCTYIHEE U TIIyOXe PacKpbITh COJEpKaHuE y4eOHOTo



MaTepHaia, CocoOCTBYIOT (POPMUPOBAHMIO Y YUALTUXCS TTOJI0KUTEIBHBIX MOTHBOB O0yUYCHHS.

Baxneiimeli dvacteio ocHamenus llentpa «Touka poctay sBisercs uudposas
nabopaTopusi, MepedeHb NAaTYUKOB KOTOPOI MO3BOJIIET UCMOJB30BATh ATY JIAOOPATOPUIO IPH
u3ydeHuu (U3MKH, XUMUU W OuoyoTWH. BBeleHHe B MIKOJBHBIM AKCHEPUMEHT IH(PPOBBIX
JATYUKOB JUISl PETUCTPALlMHM PA3IMYHBIX BETMYMH M BO3MOXKHOCTH HCIOJIB30BAaTh KOMIIBIOTEP
(cmapToH WM IUIAHIIET) JUIsl pacdyeToB U OGOPMIICHUS PE3YJIHTAaTOB OIBITOB, IMO3BOJISET
MEpEUTH Ha HOBBIM KA4YE€CTBEHHBIM YPOBEHb MPOBEACHUS HM3MEPEHHI, YIMPOCTUB TMPOIIECC
U3MEPEHUIl M TOBBICUB HMX TOYHOCTb. llosiBIeHHME IUQPPOBBIX TEXHOJOTHUH B J1aOOpaTOPHBIX
paboTax TMOBBIMIAET UX AaKTYalbHOCTh W MPUBIEKATEIHHOCTh B CO3HAHUU COBPEMEHHOTO
IIKOJbHMKA, YCHUJIMBACT HATJISAHOCTh KaK B XOJI€ OIBITOB, TaK U NPU 00pabOTKE pe3yabTaToOB C
HCIIOJIb30BaHUEM MPOrPaMMHBIX cpeacTB. [l SKCHEpUMEHTOB MO OWOJIOTMH M XUMHUHU 3TO
SBJISICTCS] 3HAYMMBIM MIEPEX0JIOM OT KaueCTBEHHBIX HAONIOJCHHUN U OMBITOB K KOJUYECTBEHHBIM
JKCIIEPUMEHTAM.

Hcnonp3oBanue 1u¢poBoil J1aOOpPaTOPUM  CYIIECTBEHHO HM3MEHSET MOAXOIAbl K
MPOBEJCHUIO U IEMOHCTPAIIMOHHBIX, 1 YYEHUUECKUX OIBITOB:

Hcnonp3oBanne 1UQPOBBIX JaTYMKOB B KayecTBE H3MEPHUTEIbHBIX HMHCTPYMEHTOB
M3MEHSET MOJIXO/IbI K MPOBEICHUIO MPSIMBIX U3MEPEHUHN (PU3NYECKUX BETUYHH.

TpaguMOHHO B KauecTBe CPEACTB M3MEpPEHHsS HCIOJIb30BAIUCH IPOCTEHIINe
UHCTPYMEHTHI (pbhIYaKHbIE BEChl U PAa3HOBECHI, MEH3YpKa, IWHAMOMETp, TEPMOMETP) U
CTpeJIOUHBIEe IPUOOPHI (aMIEPMETP M BOIBTMETP).

Hcnonp3oBanre nu@pOoBBIX JATYUKOB MO3BOJISIET HA COBEPILIEHHO JIPYTOM Kau€CTBEHHOM
YPOBHE MPOU3BOAUTH U3MEPEHHS BPEMEHH, PACCTOSHUS, IMETh BO3MOXKHOCTh PETUCTPUPOBATH U
HAOMIOIaTh M3MEHEHHE BO BPEMEHHM TaKMX BEJIMYMH KaK TeMIleparypa, 3JIEeKTPUUECKOoe
HanpsDKeHUe, CUia TOKa U T. 1.

OTH BO3MOXXHOCTH TO3BOJISIIOT, HApUMeEpP, Ha YpokaxX (PU3MKU C BBICOKOM TOYHOCTHIO
U3MEPUTh MTHOBEHHYIO CKOPOCTb Tella, JBMKYILErocsi HepaBHOMEPHO, HaOII01aTh B TUHAMUKE
MPOLECC JIEKTPOMArHUTHOW WHAYKIIMH, BOSHUKHOBEHHE U W3MEHEHHE WHIYKIIMOHHOTO TOKa,
UCCIIEIOBaTh H3MEHEHHE TEeMIIepaTypbl C TEYCHHMEM BPEMEHH B IPOIECCe YCTaHOBJICHUS
TEIUIOBOTO paBHOBECHS U T.1.

Ha ypokax OuOIIOTHH TMOSIBJISETCS BO3MOXHOCThH IOJIYYUTHh KOJIWYECTBEHHBIC JTaHHBIC
IpU MPOBEACHUU ONBITOB, HAPUMEDP: MPU OMNpeaeseHuH (HaKTOPOB, BIUSIONIUX HA CKOPOCTH
nporecca (OTOCHHTE3a, NPU HU3YYCHHM [bIXaHUS KOPHEW W JIMCTHEB, MPU HUCCIEIOBAHUU
YCIIOBUM NPOpACTaHUS CEMSH U T. 1.

Ha ypokax XuMHM Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOAAT MPAKTHYECKHE PaOOTHI 110
U3YYEHHIO TIpOIecca JIJIEKTPOJIM3a, MCCIEI0BAaHUE SK30TEPMUUYECKHX U JHIOTEPMUYECKHX
peakmuii, TeruoBoro 3¢ dexra ropenus TomauBa U T. A. C HCIONBb30BaHUEM TPAJAUIIMOHHBIX
«aHaJIOTOBBIX» CPEJICTB MOJA00HBIE U3MEPEHH S BBIIIOJIHUTH HEBO3MOXXHO. OJIHAKO, U MEepexo/ie
Ha IUQPOBYIO JTa0OPATOPHIO B TEMATUYECKOM IUTAHMPOBAHMHM HEOOXOIMMO MPEIyCMOTPETh
JOTIOJIHATEILHOE  BpeMs Jiss  oOydeHuss paboTre C JaTYMKaMH, BKJIOYas COOpPKY
HKCIIEPUMEHTAIbHON YCTaHOBKM C JaTYMKaMH, CHATHE IIOKa3aHUIl C HJKpaHa KOMIbIOTEpa,
ONpeAeIICHUE MOTPEIIHOCTEN U3MEPEHU.

Jns pa®oTbl ¢ IUQPPOBBIMH AATYMKAMH HCIIONB3YETCS CIEIHAIbHOE MPOrpaMMHOE
o0ecrieueHre, YCTaHOBJIEHHOE Ha KommbioTep. Jlns KOMMYyHHMKalnuu LHU(PPOBBIX TaTYUKOB,
3alUCH U XpaHeHUs HHPOpPMALUH, IMOJYYEHHOHM C HX MOMOIIbI0, IdpoBas gabopaTopus
UCIIOJIb3YETCSI B KOMIUIEKTE C HOYTOYKOM C HEOOXOJHWMBIM YCTaHOBJIEHHBIM MPOTPaMMHBIM
o0ecreyeHHEM.

Hcnonp30BaHne KOMIMBIOTEPHON (OPMBI PETUCTpPAIlMK TOJYYCHHBIX 3HAUYCHUH U
NOCTPOCHUS TPapUKOB HU3MEHSET MOAXOAbI K O(GOpPMIICHHIO JTa0OpPATOPHBIX U MPAKTHUYECKUX
paboT 00yJarOMUMHCS.

JlaHHbIe, TOJIyYeHHBIE MPH MOMOIIM LU(POBBIX TATYUKOB, BHOCATCS B DIICKTPOHHBIC
TaOJIMIBI, YTO MO3BOJSET CTPOUTH I'padUKHU 3aBUCHUMOCTEH HCCIEyeMbIX BEIMYMH Ha JKpaHe
KommbioTepa. Ha ocHOBaHMM 3THX TpaMKOB JeiaTh BBIBOJBI O XapaKTepe 3aBUCHMOCTHU



BEJIMYMH OT BPEMEHU WM JPYTUX MapameTpoB. Ha yriayOieHHOM ypoOBHE IIeliecoo0pa3Ho
o0y4aTh MPOBOAUTH  ANMPOKCHUMAIIMIO  BBIOPAHHBIX TOYEK HWTOTOBOM  rpaduyecKkoin
3aBHCHUMOCTBIO.

OTH HOBbIE BO3MOXXHOCTH TMO3BOJIAIOT aBTOMATHU3HPOBAaTh PYTUHHBIE MPOIEAYpPbI
3aIoJTHEHUS TAOJHII, BHIMOJTHEHHE OJHOTHITHBIX PAcdeToB, MocTpoeHus rpadukos. L{udposas
dboTokamepa mo3BosieT cdotorpadupoBaTh COOpPAaHHYIO ASKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
MpUKpenuTh GoTorpaduio B AJIEKTPOHHBIA 0T4eT. Takum 00pa3oM, OCYIIECTBISAETCS MEPEXo.l K
O(QOPMIICHHIO JJIEKTPOHHOTO OTYETa O TNPOACIAHHOM OJKCIEPUMEHTE, TMPOCKTHOW WU
HCCJIeI0BATEIbCKOM padorTe.

Bo3MOXHOCTE  UCTIONB30BAaHUS  BUACOHAONIONCHUS 32 MPOILECCOM  BBITIOJHEHUS
MPaKTUYECKUX Pa0d0T 00YJIarOITUMHUCS U3MEHSET MOAXObI K OLICHUBAHUIO PaboT.

DJEeKTPOHHBIM OTYET O MPOJEIAHHOW MPAKTHUYECKOW paboTe MOXKET COMPOBOXKIATHCS
MpUKpeIieHHoW ¢oTorpadueii, KoTopas MO3BOJISET OICHWBATH TMPABHIBHOCTH COOpaHHOM
OKCMIEPUMEHTATBbHOW YCTAaHOBKH, Oo0Jiee TMOJHO OMNPENeNATh TIOJTHOTYy M TMPaBUIBLHOCTH
MPOJIEIAaHHOTO UCCIIEIOBaHMSI, aHAJIM3UPOBATh JIOCTOBEPHOCTh MIpeICTaBICHHbBIX
OKCMIEPUMEHTAIbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBIMOJTHEHWH PA3HBIMHU TPYIIaMU
00yJaromuxcst pa3HbIX
UCCIIEIOBATEIbCKUX paboT Ieecoo0pa3Ho MCMONb30BaTh BUICO3AMUCh BCEro xona pador. B
9TOM Cllydae OIEHUBAThCS MOTYT HE TOJIBKO TMpEIAMETHbIE pe3yabTaThl, CBA3aHHBIE C
MPOBEJICHUEM KOHKPETHOTO SKCTIEPUMEHTA, HO 1 KOMMYHHUKATUBHBIC U PETYISTUBHBIC EHCTBUS:

MJIaHUPOBaHHUE PabOTHI,
OTCIIC)KMBAHUE XOJa pabOThl, KOPPEKIHs IulaHa paboThl, KOMMYHHKAIMS B COBMECTHOU
JeATeTLHOCTH, HATNYKE (MJIH OTCYTCTBHE) KOH(MIMKTOB U CITIOCOOBI MX PEIICHHUS.

Hcnonb3oBanue ¢ poBbIX JTA00PATOPUI CYIIECTBEHHO PACIIUPSET CIIEKTP BO3MOXKHBIX
OTIBITOB U HCCIEI0OBaHMI, 0COOEHHO 3TO KacaeTcsl U3y4eHUs: OMOJIOTUU U XUMUH.

Pacmmmpenne crekTpa BO3MOXKHOCTEH MOXXHO MPOWJUIIOCTPUPOBAThL HA TPHUMEpE
W3YYEHHUS AIEKTPOMArHUTHOM MHAYKIMU B Kypce (usuku. [Ipum MCHoiab30BaHUHM CTPEIOYHOTO
aMIepMerpa TPaTUIIMOHHO HAONIOMAIOT JIUIIL (DAKT BO3HUKHOBEHHS WHAYKIIMOHHOTO TOKAa B
MIPOBOJHMKE U U3MEHEHHUE €r0 HaIlpaBJICHUs MPU W3MEHEHWU CKOPOCTH BHECEHUS MarHuTa Wid
ero moisipHocTH. Mcnonp3oBaHue MUGPPOBOTO AATYMKA MO3BOJSIET MONTYYHTHh OCIMILIOTPAMMY
OJIC uHayKUIHUK, BO3HUKAIOIIEH B KATYIIKE, MPHU MPOJIETE Yepe3 HEee MarHuTa. JTO MO3BOJIAET
CpaBHHMBaTh 3Ha4eHHs] MakcuManbHbIX DJIC mpu mpoieTe yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU
CKOPOCTSIMH U C pPa3HOM MOJSPHOCTHIO, AHAIM3HPOBATH BHUJ MOJYUYEHHOM 3aBUCHUMOCTH,
KOHCTPYHPOBATh KCIIEPUMEHTAIBHBIE 337291 TI0 U3YICHUIO dJICKTPOMArHUTHON HHTYKITUH.

[MudpoBas  maGoparopusi  TMO3BOJSET OPraHU30BaTh TNPOCKTHYIO U ydeOHO-
HCCJIEIOBATEILCKYIO JIEATEIhHOCTh IIKOJIEHUKOB KaK B PaMKaX YPOKOB, TaK U BO BHEYPOUYHOM
nesitenibHOCTH. Hannuue pazHooOpa3HbIX HU(POBBIX JATUMKOB JAa€T BO3MOXKHOCTH IMPOBOAMUTH
camble pasHOOOpa3HbIC WCCIEAOBAaHUS, ONMUPAsICh Ha WHTEpechl oOyuarommuxcs. B kadecTBe
IpUMepa MOKHO TMPUBECTU HCCIIEIOBAHHUS HKOJIOTUYECKON HAMpaBICHHOCTU MO BBISABICHUIO
(GakTOpOB 3arpsA3HEHHs] OKpYXKAIOMIEH Cpeabl, HU3YYCHHIO HKOJOTHYECKOTO COCTOSHUS
MOMEILEHUI IIKOJIbI, TOYBBL, BO3/lyXa B HACEJIECHHOM MyHKTE U T.A. MccnenoBarenbckue paboThl
C MCIIOJIb30BaHHEM U(POBBIX IATYUKOB IesiecooOpa3Ho nmpepiarate yyamumces 1011 kiaccos B
pamMKax oO0s3aTeNbHOM NS HUX NPOEKTHOM [eATeNbHOCTH. BBIMOIHEHHE TakuX MPOEKTOB
SIBJISIETCSI OCHOBAaHWEM /Il OICHKHM HE TOJBKO YPOBHS C(HOPMHPOBAHHOCTU MPEIMETHBIX
pe3yNbTaToOB, HO WTOTOBOM OLIEHKH JOCTHKEHHSI METAlpeIMETHBIX Pe3yJbTaTOB OOYUEHHUS:
KOMMYHHUKATHBHBIX (KOTOpPHIE OIEHUBAIOTCA KAaK B TpOIECCe MPOBeNeHUs paboThl, TaKk U B
MPOLIECCEe 3alIUThl MPOEKTa WM HCCIEIOBAHUS) U PErYISTHUBHBIX (KOTOpBIE OLIEHHWBAIOTCS B
MIPOILIECCE BBIMOJTHEHUS TPOEKTA).

OcHamenue ans u3ydeHuss (GU3MKU TPEACTaBICHO B BUAE O000pPYIOBaHHS JUIS
JEMOHCTPAIIMOHHBIX OMNBITOB W O0OpPYIOBaHHS Jisg JIaDOPATOPHBIX pPabOT U YUEHUYECKHX
OTIBITOB, BKJItOYast OONIYIO JIJIsi €CTECTBEHHOHAYYHOTO IHKJIA U(POBYIO J1a00OpaTOPHIO, a TAKKE
mdpoByto nabopatopuio Mo (u3MKe (KaK JOMOJHUTENBHBIA JIIEMEHT Ui YIIIyOJIEHHOTO



U3y4eHHs (PU3HKH).

JleMOHCTpaliMOHHOE ~ 00O0py/IOBaHHE  OOECIeYMBAET BO3MOXXHOCTH  HAOJIOICHUS
OOJIPIIMHCTBA M3yYaEMBIX SIBIICHUH, TIPOIIECCOB M 3aKOHOB. JTO BO3MOXKHO MPH ONTHMATHHOM
COYCTAaHWHM AaHAJIOTOBBIX W MH(POBBIX CPEACTB HAONIOACHUS, aHAIM3a W3MEPUTEIBHOU
uHpopmanuu. Tak, Hampumep, Uisi Kypca (U3UKM OCHOBHOW IIKOJBI €CTh BO3MOXHOCTH
JEMOHCTPAIMKM KJIACCHYECKUX JEMOHCTPAIIMOHHBIX SKCIEPUMEHTOB: IMaJICHUE Tel B TPYyOKe
HeroToHa, memMoHcTparus NeWcTBHS aTMOC(hEpHOTO NaBiieHWs, 3akoHa llackamnsi, W3MeHeHUs
oO0bemMa Ten TpH HarpeBaHWU (OXJIAXKICHUHW), TPHUTSHKEHUS MOJeKyn u T.a4. HabGop mo
AJICKTPOCTATHKE J1aeT BO3MOXXHOCTH JEMOHCTPAIlMM DJICKTPU3AIMU TEJ, 3aKOHA COXPaHCHHS
3apsiaa, THHUA HANPSHKEHHOCTU DJIEKTPUYECKOTO TOJS U T.J. U MOXET HCIONB30BaThCs Kak 8
KJlacce TPHU HW3YYCHUHW DJIECKTPOMArHUTHBIX sBJICHUH, Tak W B 10 Kiacce mpW H3ydeHUU
DIIEKTPOCTATUKH.

[Ipu mpoBeneHnn JEMOHCTPAIIMOHHBIX OMBITOB JOJDKHBI COOMIOAATHCS TPEOOBAaHUS K MX
HATJISITHOCTH (SICHAS W TIOHSTHAS TIOCTAHOBKA OMBITA), BUAUMOCTH JJIS BCEX yUalUXcs Kiacca
(Tpu HATMYUU METIKUX JETAJIeH UCTIONB3YeTCS UX YBEIUYCHHOE H300paKeHHE MPH TTOMOIIH BeO-
KaMephbl), IMOIIMOHAILHOCTH H, TT0 BO3MOXKHOCTH, 3aHUMATEIFHOCTH (JEMOHCTPAIIMOHHBINA OIBIT
JIOJDKEH BBI3BIBATh HMHTEPEC YYaIUXCs, CO3/JaBaTh MOTHBALMIO K HM3YyYCHUIO TPEAMETa) U
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH ObLT HAIPABIIEH).

Onmnako peanuzanus ASSTEIPHOCTHOTO MOIX0/1a B 00y4eHUH (PU3HKE TIEPEHOCUT aKIICHT
C JIEMOHCTPAIlMOHHOTO SKCIIEPUMEHTA Ha ydeHUYecKuil. Hampumep, Mo MexaHHKe MCClIeJOBaHNE
KHHEMATHYECKUX  3aKOHOMEPHOCTEW, 3aKOHOB JWHAMHUKH, KOJEOATeNbHBIX  JBIKCHUN
MEPEHECEHO B YUCHWYECKUU IKCIEPHUMEHT C COOTBETCTBYIONIUM HabopoM oOopynoBanwus. [Ipu
W3YYEHUH IJICKTPOJWHAMUKHN JabopaTopHOE 000pyI0BaHUE MO3BOJISET UCCIEAOBATh HE TOJIBKO
3aKOHBI MMOCTOSTHHOTO TOKA, HO C HCIOJIh30BAaHHEM KOMIBIOTEPHOTO OcUMiuIorpada Mmo3BOsSeT
MpOHAOIIOIaTh W HCCIAEAOBAaTh DJIGKTPUUECKHE IIEMH TIEPEMEHHOTO TOKa, OJIOK JHO0JIOB
MO3BOJIIET MCCIIEJOBATh BOJILTAMIICPHBIE XApAaKTEPUCTUKK auoAa. llpu HM3yuyeHUW OINTUKU
nabopaTopHoe O0OOpYJOBaHWE TIO3BOJSET M3YYHTh 3aKOHBI TE€OMETPHUYECKOW  ONTHKH
(mpenoMiIeHHE CBETa B MONYIWIIMHIPE U MOMydyeHUE M300paKeHUs B JIMH3aX) U MPOHAOIIOIATh
OCHOBHBIC SIBJICHHWS BOJHOBOM ONTHKU (MHTepMEpPEHIUs W TOJSpU3alus), HCCIEeI0BAThH
TuQpakuuio cBeta (IuppakMOHHAas PEeIeTKa).

B cooTBeTCTBUU C MpEeAMETHBIMH Pe3yJIbTaTaMu 00yudeHus (u3uke oOOpyaoBaHUE IS
YUEHUYECKUX OTMBITOB 00ECIIEUNBACT MPOBEACHHUE CIICAYIONIUX TUTIOB PaboT, CrpyMITUPOBAHHBIX
10 BUAM JICSITEIIBHOCTH, HE3aBUCUMO OT UX TEMAaTHYECKON MPUHAIIICKHOCTH:

1. TIposenenue mpsAMbIX U3MEpEHUN HU3NYECKUX BEIMYUH (M3MEPEHUE MACCHI, 0ObeMa
KHUJKOCTH, TEMIIEPAaTyphl JXHIKOCTH, CWJIBI, CHJBl TOKA, HANPSHKEHHUS) C HCIOIb30BAaHHEM
aHaJIOTOBBIX U IU(POBHIX TPUOOPOB.

2. TIpoBepka 3aIaHHBIX NPENONOKEHUH (IIPIMbIE U3MEPEHHsT (PU3HYECKUX BEJTUYMH U
CpaBHEHME 3aJJaHHBIX COOTHOUIEHMH Mex1y HuMH). Hampumep: mpoBepka yclIOBHH IIaBaHUS
TEJN, YCIOBUH paBHOBECHS pblYara © OJOKOB, 3aKOHOMEPHOCTEH IMOCIEOBATEIHHOTO U
napajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB U T. 1.

3. Pacyer Mo TOJYYEHHBIM PE3YJAbTaTaM MNPSIMBIX H3MEPEHUH 3aBHCHMOIO OT HHUX
napameTpa (B OCHOBHOM IIK0JIe) U KOCBeHHbIE n3Mepenus (B 10-11 kmaccax).

Hanpumep: yckopeHue Tena HpuU PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO
NaJCHUs, KECTKOCTh MPYXUHBI, KOAG(GULIHUEHT TPEHUsI CKOJIbKEHHUs, MeXaHudeckas padora u
MOIITHOCTb H T. 1.

4. HabmroneHue SBIEHUM M TOCTAaHOBKA OIBITOB (Ha KAayeCTBEHHOM YPOBHE) IO
oOHapyxeHHI0 (HaKTOpOB, BIHUSIOUIMX Ha TMPOTEKaHHWE JaHHBIX sBiIeHui. Hampumep:
pSMOJIMHEIHOE PAacIpOCTpaHEHUE CBETA, AUCIIEPCUS CBETA; M3yUEHHE CBOWCTB M300pakEHUS B
IUIOCKOM 3€pKajie U T. II.

5. HccnenoBanue 3aBUCMMOCTH  OJHOM  (DU3MYECKON BEJIMYMHBI OT JAPYrod ¢
NpEe/ICTaBICHUEM pE3yJbTaTOB B BHJAE Ipaduka M pacueTa UCKOMOro mapamerpa. Hampumep:



3aBUCHUMOCTH ITYTH PAaBHOMEPHO ABMKYIIETOCS TEJla OT BPEMEHU JBIKEHUS TeJa; CUIIbI TPEHUS
CKOJIBKCHUSI OT CHJIBI HOPMAIILHOTO JaBJICHHS, KauyecTBa OOpaOOTKM TOBEPXHOCTEH Tel H
HE3aBUCHUMOCTH CHJIBI TpPEHHUS OT IUIOMIAAN CONPUKOCHOBEHHS TEJN; CHJIBI YINPYTOCTH OT
VIUTMHEHUS] TIPY)KUHBI, BBITAIKHBAIOIICH CHIBI OT 00BbEMa IMOTPYKEHHOH YacTH Tela M OT
IUIOTHOCTH JKHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tenla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO U T.1I.

JlaGopaTopHoe  oOopynoBaHHE  OOECIEUYMBACT  CAMOCTOSITCIBHBIA  yUYEHUUYECKUN
OKCIIEPUMEHT, KOTOPBIH MOXET WMETh pa3indHbie (GOpMbl: (POHTATBHBIA AKCIEPUMEHT
(bpoHTanmpHBIE ONBITHI HW  JabOpaTOpHbIE paboThl), pabOThl MpaKTHKyMmMa, Y4eOHO-
UCCIIeIOBATEeIbCKHE pabOThl W TMPOEKTHl SKCIEPUMEHTAJIBHOTO Xapakrepa. llpm sTom
HOPMATHBHO-0053aTeIbHBIM BHE 3aBUCUMOCTH OT YpPOBHS H3ydeHHs (u3uku (0a30BBIA HIIH
yrayOleHHbI) U 00pa3oBaTeNbHON MpOrpamMMmbl (OCHOBHAS WJIM CPEIHSS IIKOJA) SIBISETCS
(GpoHTaNBHBII dKcTIepuMeHT. IMEHHO TIOCPEICTBOM (PPOHTATIBHOTO IKCIIEPUMEHTA IOCTUTAIOTCS
NpeIMETHBIC PEe3yJbTaThl JKCIEPUMEHTAIBHOTO XapakTepa, a ydalluMHCS OCBauUBAIOTCS
CrocoObI JIEWCTBHI, COOTBETCTBYIOIIME YKAa3aHHBIM BBINIE MATH THMaM padot. JlabopaTtopHbIii
NPaKTUKYM LIeJeco00pa3eH TONbKO NP YriyOJIeHHOM YPOBHE U3yUEHHS MTPEIMETA.

OnTuManbHBIM U1l JTOCTH)KCHUSI IeJeld TPOBENCHHS (POHTAIBHOTO SKCIEPUMEHTA
SBIISICTCS TIPEACTABICHUE J1a00PaTOPHOTO OOOPYJOBAHUS U MAaTEPUAIOB B BHUIE TEMATHUYECKUX
KOMIUIEKTOB 110 MEXaHWKE, MOJICKYJSIPHON (U3MKE, DIIEKTPUUYECTBY M ONTHKE. Vcrmonp3oBaHme
TEMAaTUYECKUX KOMILJIEKTOB CHOCOOCTBYET (POPMHPOBAHUIO TAKOTO BAKHEHIETO YMEHHs, Kak
no00p ydJammMucs 00OpYAOBaHUS B COOTBETCTBHH C IEJIBIO HCCIICAOBAHUS W3 H30BITOYHOM
HOMEHKJIATYPHl TPEUIOKEHHOTO KOMIUIEKTa; TIO3BOJSET MPOBOAUTH OSKCIEPUMEHTAIBHYIO
paboTy Ha JHOOOM 3Tame ypoKa; YMEHBIIAECT TPYIOBBIC 3aTPAThl YUUTENS MPH MOATOTOBKE K
ypOoKaM, IMOCKOJIbKY He TpeOyeTcs: IepeKOMIIOHOBKA 000pyIOBaHHUS B COOTBETCTBUH C 3a7auyaMH
KOHKPETHOTO ypOKa.

[Ipyn nnaHUpoOBaHWU TPAKTUYECKUX pPabOT BAXKHO HMMETh B BHUIY, YTO NPEIMETHHIC
pe3yabTaThl SKCIIEPUMEHTAILHOTO XapaKTepa MOTYT OBITh OCBOCHBI TOJBKO MPH ONTHMAaJIbHOM
COUYCTAHWH KPATKOBPEMEHHBIX (P)POHTAIBHBIX OIMBITOB U OJIHOYACOBBIX JIAOOPATOPHBIX PadOT.

Baxxnoe 3HaueHne nMeer TOT GakT, 4TO B COCTaB (PPOHTATIHLHOTO O0OPYAOBAHUS HAPSTY C
AQHAJIOTOBBIMH BXOJAT W LU(POBBIC cpencTBa m3MepeHus. K HUM OTHOCSTCS AIEKTPOHHBIN
CEKYHJIOMEp C JaTYMKaMH, SJCKTPOHHBIC BEChl M IaT4uku ImdpoBoi madopatopun. Takum
o0pa3oM, HpU MPOBEACHUM (PPOHTAIBHOTO OHKCIEPUMEHTA B OCHOBHOHM IIKOJE YYCHUKH
3HAKOMSITCS C 3JICKTPOHHBIMH CIIOCOOAMH U3MEPEHUH M BBIYMCIICHUH.

Bbnok o6opynoBaHus ISl Y4eHUUECKUX paboT no ¢pusnke chopMUpPOBaH Ha Oa3e MepeyHs
00OpyIOBaHUSl Ui TPOBEACHUS OCHOBHOTO TOCYIAapCTBEHHOTO »JK3aMeHa 1o (u3mKe.
Hcnonb3oBanue mnpuOOpoB U 000pynOBaHHMS C €AMHBIMH JJIsI BCeX OOyYaroImuxcs
XapaKTEePUCTHKAMH TI03BOJISIET CTaHIAPTH3UPOBATH IPOIIEeTyPHI BBITTOJTHCHHUSI
HKCIIEPUMEHTAIBHBIX 3aJaHUi Ha SK3aMEHE W 00eCHeuuTh HaJIe)KHYIO OLIEHKY Pe3yJIbTaTOB Ha
OCHOBAHHU 3KCIIEPTHOM MPOBEPKH OTBETOB oOyuaromuxcs. [Ipu 3ToM OCHOBaHWEM JUIs BHIBOJA
0 MPaBWJIBHOCTH MPOBEICHUS JAHHOTO OIBITA SBISIOTCS PE3yIbTAThl, MOTYYCHHBIC YIAIIUMUCS
TIOCPEJICTBOM TIPSIMBIX H3MEPEHHUHN 3aJaHHBIX (PU3UUECKUX BEITMUHUH.

HaGop s mnpoBeneHUsT OCHOBHOTO TOCYIApCTBEHHOI'O JK3aMeHa 00ecreunBacT
pa3pabOTKy HECKOJNBKUX  OJHOTHUIHBIX 33JaHUHl TPH  KCIOJB30BAaHHH  OJMHAKOBOTO
000pyJIOBaHUS C PAa3HBIMHM XapaKTEPUCTUKAMHU. DTOT MOJXOJ ILIeJIecCO00pa3HO HCIOIb30BaTh U
NIpY TIPOBEICHUN (PPOHTANBHBIX OIBITOB M JTabopaTopHBIX pador. Hampumep, nmpu nposeneHun
WCCJICIOBAHMS 3aBUCUMOCTH CHJIBI TOKA OT HAMPSOKEHHS] MOXHO BBIIEIUTHh B KIACCE TPYIIIIHI,
KOTOpblE OyayT TPOBOJUTH JaHHOE WCCICAOBAHUE, WCIOJIb3ysS PE3UCTOPhI C Pa3HBIM
COTPOTHUBIIEHUEM, U JTaMIlOuKy. [1o pe3yiapTaTaMm MOXHO CPaBHUTH IMOJIYYEHHBIC 3aBUCUMOCTH,
0OCYIMTh TPaHUIBI BHITIOJHEHUS 3akoHa OMa JUIs ydacTKa e , ONpPeAeIUTh COMPOTUBIICHUS
PE3UCTOPOB.

Crnemyer OTMETHTB, YTO TIPH MPOBEJACHUN ()POHTAIBHBIX OMBITOB M TAOOPATOPHBIX padoT
B OCHOBHOW WIKOJIE TpedyeTcs 3amuch pe3yiabTaTOB BCEX MPSIMBIX HM3MEPEHHH C y4eToM



aOCOMIOTHOW TOTPEIIHOCTU. 3/eCh TMPH HUCIONb30BAHUM TPATUIMOHHOTO O000pYIOBaHUS
(MEH3ypOK, AMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJHTMETPOB
a0COIIOTHYIO TIOTPEIIHOCTh I1eJIeco00pa3Ho CBS3bIBATH C IICHOM JelieHus mpubopa, a MpH
nepexojie K IUMPOBBIM HHCTpyMeHTaM (IM(dpoBbIE BeChl M JATYUKH) y4UTh paboOTaTh ¢
ONHCAHUSIMM 3TUX TPUOOPOB, BBIIEISAS JaHHBIE 00 aOCONIOTHOW MOTPEIHOCTH, JHO0
npeJiaraTh 3Ha4eHHUe MOTPEeIIHOCTH B TEKCTE 3aJaHuil.

[Ipu npoBeneHMH HCCIEAOBAHUS 3aBUCUMOCTEH OIHOW (U3MYECKOW BEIMYHUHBI OT
Jpyroi ydvamigecs JOJDKHBI OCBOUTH IIOCTPOEHHE TpauKOB C yKa3zaHHEM aOCOJIOTHBIX
MOTPEIIHOCTEN, a IPpU MPOBEACHUH paboT Ha MPOBEPKY MPEINOJIOKEHUN - YMETh CPaBHUBATH
3HAYeHUs JABYX HPSAMBIX M3MEPEHHH C yd4eToM abCOJIIOTHOW MOTPENIHOCTH (HAampuMep, IIyTeM
CpaBHEHHUs WHTEPBAJIOB TOJYYCHHBIX 3HAYCHHWH Ha 4ucioBou ocu). [IpoBenaeHne n3mepeHuit u
uccienoBanuii B kypce pusuku 10-11 kIaccoB TOMOTHSAIOTCS HCIOIH30BAHHEM OTHOCUTEIBHBIX
MOTPEIIHOCTEN, yJyaliecsl T0JKHBI HAYYUThCSI pAaCCUUTHIBATh OTHOCHUTEINIbHBIE MMOTPEUIHOCTH B
MPOCTEHINNX CITydasix MPSMBIX U3MEPEHUIN 1 CPAaBHUBATH TOYHOCTh PA3IUYHBIX H3MEPECHUH.

OO0paiaeM BHUMaHHE, YTO OIICHUBAHME JIAOOPATOPHBIX PadOT JIOHKHO 0a3MpoBaThCH,
KaK M B KPUTEPUAX OLIEHUBAHUS dKCIepUMeHTanbHbIX 3a1anuii KM OI'D, He Ha npaBuibHOCTH
odopmIteHHs OT4YeTa 0 paboTe, a Ha MPABUIILHOCTH JACUCTBUI 1O COOPY YCTAaHOBKH, MTPOBEACHHUIO
OTIBITOB, CHATHIO TIOKa3aHUI MPHUOOPOB.

OcHaieHnue A U3y4eHHsl OMOJIOTUN TPEJICTABICHO KOMIUIEKTAMH JEMOHCTPAIIMOHHBIX
BJIQXKHBIX TIperapaToB, repOapreB W KOJUICKIIUH MO pa3HbIM TeMaM Kypca OHMOJIOTHH, a TaKkKe
nndpoBoit 1abopaTtopuei IUIsl MPOBEACHUS NMPaKTUYeCKUXx pabot. Kpome Toro, mpu n3ydeHUU
OMOJIOTHH MOJKET HCIOJIb30BaTh LU(poBas jgadopaTopus Mo OMOJOrHU (KaK JOTOTHUTEIbHBINA
AJIEMEHT JIJIS YTIIYOJICHHOTO U3y4YeHHUs Kypca).

B yuebGHOM mpouecce ydammecs AODKHBI MOJYYUTh BO3MOYKHOCTH YYBCTBEHHOTO
BOCTIPUATHSL U3Yy4aeMbIX SIBJCHHM U 00BbeKkTOB. OJHAKO M3ydaemble SIBJICHHS U OOBEKTHI HE
BCErJa MOT'YT OBITh HETIOCPEACTBEHHO BOCIPOM3BEICHBI TN MOKA3aHbl B yUeOHOM MOMEIEHUH.
B stom ciiydae yueGHOEe 00opynoBaHME AA€T BO3MOXHOCTh UX BOCIPOHM3BECTH OMOCPENIOBAHO,
Yyepe3 KOJUIEKINIO, TepOapHblil TUCT, MEKpOTIpenapar, MoJielb, BUIeo(pparMeHT u T.11.

Brnaxnble mpemnaparbl NpeacTaBIsiOT cOOOW HaTypaslbHble OOBEKThl, CMOHTHUPOBAHHbIE
Ha CTEKJISHHOM IUIaCTUHKE W OIYLIEHHbIE B CTEKJSIHHBIA LWJIWHADP C KOHCEPBHUPYIOLIEH
KUJKOCTBIO, JINOO MpeACTaBlIeHHbIE B IUIACTUKE. 3eCh MPEIaraloTcsi TOTaJbHbIE Mpernaparsl,
NO3BOJISIOIINE U3y4yaTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero vactH, (Hampumep: «KopeHb
0000oBOrO  pacteHuss ¢  KiayOeHbkamm», «l'amioka»); aHATOMHUYECKHE  IperaparThl,
NpeHa3HAYCHHbIE Ui HM3y4YeHHs BHYTPEHHETO CTPOCHHMsS OpraHM3Ma MM €ro OpraHoB
(nampumep: «BHyTpeHHee CTpoeHHE JISTYIIKH», «BHyTpeHHee CTpoeHHEe MNTULBIY);
OMOJIOTUYECKHE TMpenapaThl, MArOIIHE MPEACTAaBICHHE O CTAagusX pa3BUTHS OpraHu3Ma
(manpumep: «Pa3BuTHe KOCTUCTON pbIOBI», «Pa3BuTHe KypuIlsl»). Brnaxnple mnpenaparsi
UCTIOJIB3YIOTCS KaK pa3fgaTOuHbId MaTepuall B MPOLECCEe IEMOHCTPAIMH MPU U3YYEHUH HOBOTO
MaTepuana MU B MPOLECCe BBINOJHEHUS MPAKTUYECKUX 3a/laHuil, pa3pabOTaHHBIX Ha HX
OCHOBE.

['epbapuu - coOpaHue MPECCOBAaHHBIX, 3aCYIMICHHBIX PACTEHUN WJIM MX YaCTeH TOMOTAIOT
U3y4yaTh pacTeHHE B KaOMHETE U y3HABaTh €ro B MPHUPOJE, a repbapusanus - Hanbosee MpocTou
croco0 COXpaHEeHMsI PACTCHMM M WX YacTeld B TEUCHHME IJIUTEIHHOTO BpeMeHU. B mepeune
IpeUiaraeTcsl cucTeMaTtudyeckuid repOapuii (Hampumep, «OCHOBHBIE TPYIIBI PACcTEHHI») U
repbapuii 1Mo oOmel Ouonoruu (KOTOPHIA IMO3BOJSET MPOWLIIOCTPUPOBATH W3MEHYHBOCTD,
UCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYEeCKHE KaTeropud M BHUI000pa3oBaHUE, TUBEPreHIUS H
KOHBEPreHIUs, TOMOJIOTUYHBIE U aHAJIOTMYHBIE OpraHbl, pyJUMEHTApHBIE OpraHbl, apoMopdos,
uanoamantanus (HEHOTHI W TEHOTWII, TOJNUIUIONAMS, OTJAJCHHAs THOpHIN3AINS,
B3aMMOJICCTBUE PACTCHHUI C aOMOTHYECKUMH (haKTOpaMH CPEbl, B3aMMOJICHCTBUE PACTEHUN C
OouoTHueckuM (QaxkTopaMu cpeabl). ['epOapHbIii MaTepuan HCHOJB3YIOT KaK pPa3JaTOUHBIN
MaTepuai A AEMOHCTPAlMU U3y4aeMbIX OOBEKTOB, JJISl BHIMOIHEHUS MPAKTUYECKUX 3aJaHUN
MIPU 3aKPETICHUN MaTepralia WM JUarHOCTHKHU Y4eOHBIX Pe3yabTaToOB.



Takxe mpencTaBiIeHbl KOJJICKIIUU - HA0OPHI MIPEIMETOB MIIH BEUIECTB, MTOJOOPAHHBIX 110
onpezeneHHbIM Tpu3HakaM. OOBbEKTaMH HMX MOTYT OBbITh pacHpaBlIEHHbIE W 3acyllEHHbIC
HACEKOMBIE, paKOOOpa3HbIe, PAKOBUHBI
MOJUTIOCKOB, OT/IEJbHBIE YaCTU CKEJIETOB XUBOTHBIX. B KOMJIEKIMAX COUETAIOT HaTypajibHbIC
O00BEKTHI C UX M300paKEHUEM B BUJE PUCYHKOB MM MYJsDKeH - umurauuil. [IpennoxeHHsie B
nepeyHe Mop¢ojiornyecKkrue KOJJIEKUUU AAal0T MpeACTaBlIeHHUE O BHEHIHEM CTPOEHUU OpPraHOB
WIM UX YacTed, MO3BOJIAIOT MPOBOJUTH CpPaBHEHHsI OOBEKTOB, BBIACHATH UX OOIIME YepThl U
yepTel  paznuuus  (Hanmpumep:  «lIpemcraBurenyt  OTPSIIOB  HACEKOMBIX» UM [Ip.);
0011e01oIornuecKkre KOJUIEKIIMM TMO3BOJISIOT BBIICHATH B3aMMOCBSA3M B OPraHUYECKOM MHpE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, MPOCIECKUBATH OOIICOMOIIOTHYECKUE 3aKOHOMEPHOCTH
(Hampumep: «[IpuMepsI 3aITUTHBIX TPUCTIOCOOTICHUH Y
HACEKOMBIX»). Kommekiuu, kak u repOapuu, HCIONB3YIOT KaK pa3JaTO4YHBIA MaTepuan Aiis
JEMOHCTpAallMM H3Y4YaeMbIX OOBEKTOB, [Js BBIIOJHEHUS NPAKTHUYECKUX 3aJaHUN TpH
3aKpeIUICHUHN MaTepualia Wi JTUarHOCTHKHU Y4eOHBIX Pe3yabTaToOB.

O3HakOMJICHHE yYaIlIUXCs ¢ MUKPOCKOMUYECKUM CTPOEHUEM KUBBIX OPraHU3MOB - OJ[HA
U3 TTaBHEHIINX 3a/1ay HAyKH, TO3BOJIIONMIMX TMOJBECTH IIKOJIHHUKOB K TTOHMMAHHUIO €IUHCTBA
opranuyeckoro mmpa. Jljis mpoBeneHusi Ja0OpaTOPHBIX paboT B IUGPOBYIO J1abOPaTOPHIO
BKJIFOUEH MUKPOCKOII, a2 B KOMIUIEKTE IMOCYJbI ¥ 00OpYIOBAaHUS OOIIEr0 HAa3HAYCHHUS UMEIOTCS
HEO0OXOAMMOE OCHAIIICHUE JJIS TPOBEACHUS 1a00paTOPHBIX PadoOT.

Hudposas maboparopusi BKIO4aeT HAOOp s M3TOTOBICHHS MMHKPOIIPENAapaToB.
Cexxue mpemnaparbl HU3rOTABIMBAIOT Ui HEMEAJIEHHOro paccMoTpeHus. K HHUM oTHOcATCS
KUJKOCTHBIE (0OBEKTHI OOBIYHO TIOMEIIAIOTCS B BOIY, a MpEmapaThl COXPAHAIOTCS B TEUCHHE
HECKOJIbKUX JHEH), cyxue (Hampumep, YacTUIly HNTHYbEro Iepa, MPOCTO TMOJOXKUTh Ha
MPEeIMETHOE CTEKJI0O M MHUKPOCKOIHMPOBATh), KHUBBIC MpemapaThl (Ma3Kh - KaIrjik >KUIKOCTH,
HanmpuMep KpOBH) M BHUTAJbHbIE TMpenaparbl (KOTOpble MCHOJB3YIOTCA [UIsl HM3y4eHUs
MaJIOKJIETOYHBIX OOBEKTOB (IIPOCTEHIINX, KOJOHUN BOJOPOCIEH), sl HAONIOACHUS JBMKCHUS
(tydenbku, ameObl). [IpuroToBiieHHe MHKpOIpenapaTa BhIpa0aThIBACT Yy Y4YaIIErocs HABBIKH
CaMOCTOSITENIbHON pa0OThl, aKTUBU3UPYET HUX TO3HABATENHHYIO NIEATEIHHOCTh M 3HAKOMHUT C
TEXHUKOW W METOJMKON HaydHOTO HcclienoBaHus. B mudpoByro mabopaTopuio BKIIOUYEH TaKKe
U Ha0Op MHKpPOIPENapaToB, KOTOPBIA COACPNKUT TMOCTOSHHBIE Nperaparbl, IOJITOe BpeMs
COXpaHSIIOIINECs B IPUTOJAHOM JJIi MUKPOCKOITUPOBAHUS BH/IE.

Crnenyer OTMETHTb, YTO HApsy C HCIIOJIB30BAHHUEM IMEPEUYHCICHHOTO BBIINIE y4EeOHOTO
000py/I0BaHUsl BaKHYIO POJIb B U3YyYEHUH OMOJOTHHM WIPAIOT MPUPOJIHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIYYaeB TOJBKO OHH MOTYT OOECIEUNUTh HAUOOJBIIYI0 KOHKPETHOCTh M MOJHOTY
3HAaHUU ydaluxcs, MoMoratoT (OpMHPOBAHHMIO Yy HUX MPaBWIbHBIX Ouosornyeckux 3HaHuil. K
TaKUM KUBBIM OOBEKTaM OTHOCST pPACTCHHS, >KMBOTHBIC KHBOTO VroJika, aKBapuyma,
TeppapuyMa. DPGHEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTaMH SBISIOTCS
OKCKYpCHUH B OWOJIOTMYECKHME U KpaeBeqUecCKue My3eH, OOTaHMYECKHE Cajbl, 300MapKH H
OKpY’KaroIll1e IKOJIy €CTECTBEHHBIE U UCKYCCTBEHHbIE MPUPOIHBIE COOOIIECTBA.

TpagunmoHHbIE OHMONOTHYECKHE MYJSDKA W MOJENIM B HACTOSIIEe BpeMs YCIEIIHO
3aMEHAIOTCS LUU(POBBIMU 00pa30BATENBHBIMU pECYpCaMU: BUIACOPparMeHTaMH, aHUMAIHE,
BUPTYyalnbHBIMU Jaboparopusmu. [{udpoBsie oOpazoBaTenbHBIE pPECypchl HE MOTYT CTaTh
MOJIHOIICHHON  3aMEHOM  peaNbHbIX MPUPOAHBIX OOBEKTOB, HO JAlOT BO3MOXHOCTH
MO3HAKOMHUTHCSI ¢ 0ojiee LIMPOKUM KPYrOoM OOBEKTOB, CO3JAIOT MPEANOCHUIKH  JUIS
WHTEeHCU(PHUKAIUKA 00pa30BaTEIHLHOTO MPoIlecca U 00SCIIEYNBAIOT HE3aMEIITUTEILHYIO 00paTHYIO
CBsI3b, KOMIIBIOTEPHYIO BH3yalH3aluio WH(DOpMAIMK, aBTOMATH3AIUIO YIPABICHUS y4eOHOU
NEeSITEIbHOCTBHIO M KOHTPOJIb €€ PE3yJIbTaTOB.

OcHamenue uis W3y4YeHUS XHMHH TPEACTABICHO B BHUJAE JEMOHCTPAIIIOHHOTO
000py/loBaHus, KOMIUIEKTa XHMHUYECKHMX PEaKTUBOB C HEOOXOAMMBIM O0OpYyIOBaHHEM U3
o0miero KOMIUIEKTa TOCYABl W O0OpYyIOBaHHS JUIsi YYECHHMYECKHX OIBITOB M KOMIUIEKTA
koekuud.  Kpome  Toro, mpu  U3y4eHMH ~XMMHUHM ~ HUCHOJB3yeTcsl  obOmas  ams
€CTeCTBEHHOHAYYHOTO IMKJIa IU(poBas nabopaTopus, a Takke LUppoBas J1adopaTopust 1o



XUMHH (KaK JOTOJHUTEIBHBIN 3JIEMEHT ISl YTIyOICeHHOTO U3YUCHUS XUMHUH ).

JIeMOHCTpaIIMOHHBINA IKCIIEPUMEHT SIBJISIETCS BaKHOW YacThIO OOYYEHUs] XUMHUHU. 3/1€Ch
BaXHO IMOMHHTb, YTO MpPH €ro MPOBEICHHH O0053aTENbHO JOJKHBI OBITH COOJIIOJICHBI BCE
HEOOXOAUMBIE JTAIIBI:

MIOCTaBKa IIeJTM SKCIIEPUMEHTA,

onMcaHue HeoOXOIUMOTO JUISl €T0 BBIMOJHEHHS! 000PYI0BaHUS U PEaKTUBOB,

IUTAHUPOBAHME MOPAJIKA TPOBECHUS, ONTMCAHNE UCXOIHBIX BEIIECTB,

NPOTHO3UPOBAHUE OXKUIAEMBIX B PEAKIIMOHHOM CMECH M3MEHEHUH M pPe3y/IbTaToB
JKCIIEPUMEHTA,

OTMCaHNE U3MEHEHUH, MPOU3OIIEIINX C BEIIECTBAMH,

(dbopMynupOBKa BHIBOJAOB U3 3KCIIEPUMEHTA,

CO3JIaHHE PHCYHKA SKCIIEPUMEHTAIFHON YCTAHOBKU U COCTABIICHUE YPAaBHEHHUS PEAKLIUH.

B mpouecce mpoBeneHuss AEMOHCTpalUd, ydalluecs OCBAWBAIOT ASTalbl MPOBEICHUS
OTbITa, TIOATOMY Haunbosiee 3(h(HEKTUBHBIM ABISETCA HE MPOCTOE OMMCAHHE OMbITA YUUTENEM, a
UCIIOJIb30BaHUE 3BpUCTHUECKON Oecenpl. [lpu peanmzanuu Takoro cieHapusi Jaxe He OuYeHb
CIIOKHBI OIBIT 3aHUMAET [OBOJIBHO MHOTO BPEMEHH, HO CJICZIOBAHHE €My IIO3BOJISIET
o0ecreunTh MOHMMaHHE O0YYaroIIMMKCS NMPUEMOB HAYYHOTO MO3HAHUS M HCMOJIb30BaHUE HX
y’)K€ B CaMOCTOSTENIHOW JESITEeIbHOCTH B IIpoIecce YYEHHMUYECKOro »sKcmepumenta. Ha
HAYaJIbHOM JTare u3ydeHus Xumuu (B 8-9 kiaccax) MMEHHO TaKOW MOJXOJ MO3BOJISIET JOCTHYb
MaKCUMaJIbHON 3(PPEKTUBHOCTH OT MPOBEACHUS TaOOPATOPHBIX U MPAKTUYECKUX padOT, a TaKkxKe
c(hOpMHUPOBATh Y YUaIIUXCSI OTBETCTBEHHOE OTHOIICHHUE K SKCIIEPUMEHTY.

[Ipu oueHMBaHMM YYCHHYECKUX NPAKTUYECKUX paboT LenecooOpa3HO yUYUTHIBAThH
MOJXO/bl, HCMOJB3YIOIIME B 5SK3aMEHAIMOHHBIX MaTepuanax. Tak, B HacTosllee Bpems
npeUiaraeTcsi dKCIepUMEHTAIbHOE 3aJlaHue, MpelycMaTpuBaroliee BbIOOp ABYX BELIECTB U3
ISTH TPEAJIOKEHHBIX M MPOBEJCHHE C HUMH PEaKLUH, OTpakaloluX XMMHYECKHE CBOWCTBA
yKa3aHHOTO B yCJOBUU 3a/aHus BemiecTBa. OIeHNBAaHUE UET HA OCHOBAHWHU OTYETa YYCHHKA O
npoJieIaHHOM padoTe (YypaBHEHHs PEaKInid, BHIBOJBI O HAOIIOICHUSX) U HA OCHOBAaHUHU MPSIMOTO
HaOJI0IeHUs 32 IEHCTBUAMHU yYCHHKA IO MPOBEACHUIO OMBITOB. [IpH 3TOM BBIAENSAIOTCS 3TAIbI
0TOOpa BEIIECTB U CMEIIMBAHMSI BEIIECTB B COOTBETCTBUH C MYHKTAMHU MHCTPYKIIMH K padoTe.

BaxneilimyM  HampaBieHHEM KakK  JIEMOHCTPALMOHHOTO, TaK U  YYEHHYECKOTO
SKCIIEPUMEHTA JIOJDKHO CTaTh MCHOJb30BaHHE HUGPOBON jabopaTopuu, KOTOpas IMO3BOJISET
OpraHu30BaTh XMUMHUYECKHH SKCIEPUMEHT Ha MPUHLUUIHAILHO HOBOM YpPOBHE, MepeiTu ot
KayeCTBEHHOW OLIGHKH HaO0JI0/laéMbIX SBJICHHH K CHUCTEMHOMY aHalIH3y KOJIMYECTBEHHBIX
xapakrepuctuk. Ilpu pabore ¢ pgarumkamu 1upoBO saboparopuu  oOecreunBaeTCs
aBTOMATHU3UPOBAHHBIA COOp M 00pabOTKa JAaHHBIX, XOJ SKCIEPUMEHTA MOXKET OTOOpaKaThCs B
BUjEe rpa)MKOB WM MOKa3aHUH MPUOOPOB, a PE3yIbTAThl SKCIIEPUMEHTOB MOTYT COXPAHITHCA
mitenbHoe Bpemsi. Hanbonee akTyalbHBIM AJI1 XUMHH SIBJSIETCS MEPEXO] K KOJIMYECTBEHHBIM
XapaKTEePUCTHKAM, KOTOPBIH MOXHO MPOMJUTIOCTPUPOBATH CIEAYIOUIMMU PUMEPaMH: U3ydeHHE
CTpOEHHS IUIaMeHH, ompeneneHne pH B pas3HbIX cpelax, OMpeneiIeHHe CKOPOCTH PEeaKlHH,
U3y4eHHE BIMSHHUA KOHIICHTPALUU U TEMIIEPATyphl HA CKOPOCTh PEaKIIHH.

[Mudposast mabopatopusi MO3BOJSET peaqn30BaThb MEXKIPEIMETHBIE CBA3U C JAPYTUMU
npeIMeTaMl  eCTECTBEHHOHAYyYHOTO LHMKJA, IIOCKOJIBKY JaeT BO3MOXKHOCTH BBIIOJHSATH
MHTETPUPOBAHHBIE yueOHbIE UCCIIeI0BAHUS 10 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBauBaTh

DJICMCHTHI CTaTUCTHUKHU U HH(pOpMaLII/IOHHLIe TCXHOJIOI'H.






