Hpuioxenue Ne 5
Kk MeToan4ecKuM peKoMeHIauusM

PexoMeHaliuM 1O MCIOJIb30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
obopynoBanus Llentpa «Touka pocTa) npu peajnuszanuu NporpamMm
€CTeCTBEHHO-HAYYHOM U TeXHOJIO0IrM4YeCcKOoi HANPaBJIeHHOCTEH

[lepedyenp CTaHAAPTHOTO KOMIUIEKTa OOOPYIOBaHUSA IS OCHAIEHUS
[{enTpoB «Touka pocTa» cOpMHUPOBAH C YUETOM psiJia TPUHITUTIOB, B TOM YHUCIIE:

[IpuHUMI TIPEEMCTBEHHOCTU CUCTeM oOopyaoBaHusa. OOopynoBaHue st
MPOBEJICHUS] YUCHUYECKUX MPAKTUYECKUX PAOOT SIBISETCS OOIMM JUIsl YpPOBHEH
OCHOBHOTO OOIIETO U CpeIHero ooIero oopa3oBaHus. B cuctemMe HarisIHbIX
CpeACTB OOy4YeHUS U JEMOHCTPALIMOHHOTO OO0OpYJIOBaHUSI HMEIOTCS 0a30BbIe
AJIEMEHTHI, OOIME JJIsi OCHOBHOTO OOIIEro M CpeaHero oOmiero oOpa3oBaHUS.
[udposas nabopaTtopus u o00OpyJAOBaHME OOLIETO HA3HAYECHHUS] TO3BOJISIIOT
oOecreunBaTh JIEATEILHOCTh O0YyYaroONIMXcsl KaKk B OCHOBHOM, TaKk W B CTapIlIeu
IIKOJIE, @ B COBOKYIHOCTHU C IIU(PPOBBIMU JTA00OPATOPUAMH IO (PU3UKE, OMOJIOTUN U
XUMUU — TMPAKTUYECKYIO JCATEIBHOCTh B PaMKax M3yYE€HUsI €CTECTBEHHOHAYYHBIX
npeametoB B 10-11 kiaccax Ha yrimyOJIeHHOM YpOBHE.

[TpuHIIMT coueTaHusl KJIACCUYECKUX U COBPEMEHHBIX CPEJICTB MU3MEPECHUH H
CIIOCOOOB PKCTIEPUMEHTAIILHOTO MCCIIeIOBAaHUs siBIeHUH. B cocTaB o0opynoBanus
BXOJST KJIACCHYECKHE CpEJCTBAa HW3MEpeHus (HampuMmep: JAUHAMOMETPHI,
CTPEJIOYHbIE AaMIEPMETP M BOJBTMETP) M LHU(PPOBbIE MNpUOOPHI (HApUMED:
uudpoBbie Bechl, cekyHaoMep) U AaTurku. CoOI0JieHne 2TOro MPUHIIUIIA UMEET
oco0oe 3HaueHHeE JIJIsl YPOBHSI OCHOBHOT'O OOIIEro 00pa3oBaHus, MOCKOJBKY 3/1€Ch
IPOUCXOJUT 3HAKOMCTBO CO CIOCOOaAMU W3MEpeHHs (DU3NUECKUX BEIUYUH,
dbopmupyeTcss MOHUMAaHUE NPHUHIIMIIOB JEUCTBHUS aHAJIOTOBBIX H3MEPUTEIbHBIX
npuOOpoB U obOecrneurBaeTcsl MEepexo] K HCIOJIb30BAHUIO0 HHCTPYMEHTOB
1 poBOIt TaOOpaTOPUH.

[TpuHIMn TpUOpUTETa YYEHUYECKOTO OKCIEPUMEHTA I peau3aiuu
CUCTEMHO-JIEATEIbHOCTHOTO MOJX0/4a. Peanu3zanus CHCTEMHO-AESITEIbHOCTHOTO
MOJX0/a B OOYYEHUW E€CTECTBEHHOHAYYHBIM TMpeaMeTraM 0a3upyercs B IEPBYIO
ouepenb Ha BOBJICYCHUHM OOYYArONIMXCS B MPAKTUYECKYIO JESTEIBHOCTH I10
IIPOBEICHUIO HAOMIOAEHUI U OnbITOB. [l03TOMY 3HaunTENBHAS YaCTh HAOIIOIEHUI
U OMBITOB, KOTOpPbIE B TPAAUIMOHHON METOJMKE Mpeajiaraiuch Kak
JIEMOHCTpAIlMOHHBIE, TIEPEHECEeHbl B pa3psAl ydeHudeckux pador. Cremyer
OTMETHTh, YTO B HACTOSIIEE BpeMs H3ydeHUE (U3UKUA, XUMUU W OHOJIOTHH B
OCHOBHOH IIIKOJIE M Ha 0a30BOM YypOBHE CTapIlled IIKOJIBI OPUEHTUPYETCS Ha
OCBOCHHME E€CTECTBEHHOHAYYHON TI'PAMOTHOCTH, KOTOpO€ HIET uepe3 pa3BUTHE
CIIOCOOHOCTEM yyaluxcsi aHAIM3UPOBATh Pa3HOOOPa3HYI0 €CTECTBEHHOHAYYHYIO
UH(GOPMAIIMIO M UCIOJIb30BaTh MOJTYYEHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJICHUN U
MPOIIECCOB  OKPYXKAIOIIETO0 MHpa; IMOHUMATh OCOOEHHOCTH HCIOJIb30BaHUS
METO/JIOB €CTECTBO3HAHUS [UJISl TIOJYYEHHUS HAyYHBIX JaHHBIX; MPOSBISATH
CaMOCTOATEILHOCTh CYXKJIECHUHW W TOHUMAaTh POJb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIIUN B Pa3BUTHH OOIECTBA; OCO3HABATH BAYXHOCTh HAYYHBIX HMCCIIEIOBAHUI



U UX CBSI3b C HAIIMM MaTePUATbHBIM OKPY>KEHHEM M COCTOSHHEM OKpYKarouien
cpenbl. OpreHTal|s Ha €CTECTBEHHOHAYYHYIO TPaMOTHOCTb IIPENoiIaraeT akieHT
Ha METOJOJIOTHIO HAYKH U HANPSIMYIO CBSI3aHO KaK C OOLIUM YUCJIOM YYEHHUYECKUX
OMBITOB B Kypcax €CTECTBCHHBIX HayK, TaK U HaNpaBJICHHOCTHIO HX Ha
(dbopMHUpOBaHUE CAMOCTOSITEIbHOCTH JCHCTBUI MpU MPOBEACHUM HAOIIOJCHUMH,
U3MEPEHUH U UCCIIEOBAHUM.

Hcnonb3oBanue CpeiaCcTB HArISAHOCTH W y4eOHOro oOOpyJOBaHHUS B
y4eOHOM TIpOIIECCe HAMpaBICHO HaA BBIMIOJHEHUS CIEAYIONUX (PYHKITUH:
oOecrieuynBalOT 0oJiee MOJHYIO U TOYHYI0 HH(POPMAIUIO 00 M3ydyaeMOM SIBJICHUU
WM OOBEKTE W TEM CaMbIM CIIOCOOCTBYIOT TOBBIIICHHUIO KauyecTBa OOYYCHHS,;
IIOMOTal0T B MaKCUMAJIbHOM Mepe pa3BUTh [MO3HABATEIIbLHBIE HHTEPECHI yUaIUXCS;
MOBBIIIAIOT YPOBEHb HAIJISAHOCTH M JOCTYNHOCTH OOYYEHHMs; YBEIMYHUBAIOT
00BEM  CaMOCTOSITEIbHOM pPabOThl  ydyalllMXCd Ha YpPOKE M BHEYPOUHOH
JESATENbHOCTH; CO3MAl0T YCIOBUS JIJIl OPTaHU3alUU MPAKTUKO-OPUEHTUPOBAHHOM
MIPOEKTHOM U HCCIEAO0BATENbCKOM AESTENbHOCTH; JAal0T BO3MOXKHOCTh JTOCTYITHEE
U THOyOXXe packpbiThb COJEpKaHHE Y4YeOHOro marepuana, CHOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TTOJIOKUTEIIbHBIX MOTUBOB 00YUYEHUSI.

Baxnenmen wuacteto ocHanienus Llentpa «Touka pocrtay sABiseTcs
uupposas gadopaTopusi, NMEPEUYCHb JATYUKOB KOTOPOU MO3BOJIAET HCIOIb30BATh
3Ty J7a00paToOpUI0 MpU M3yYeHUM (QU3MKK, XUMHM U Ouosiornu. BBenenue B
IIKOJBHBIA JKCIEPUMEHT HU(PPOBBIX JATYMKOB JUIsl PETUCTpAllMUd Pa3TUUYHBIX
BEJIMYMH U BO3MOXHOCTH MCIOJIb30BaTh KOMITbIOTEp (CMapT(OH WM TUIAHIIET)
JUISL pacueToB U O(POPMIIEHUS PE3YJIHTATOB OINBITOB, O3BOJISET MEPEHTH HA HOBBIN
KaueCTBEHHBIN YPOBEHB MPOBEICHUS U3MEPEHUN, YIIPOCTUB MPOLECC U3MEPEHUI U
MOBBICUB WX TOYHOCTb. [losiBleHHe HUQPOBBIX TEXHOJOTHM B 1a0OpPaTOPHBIX
paboTax TOBBIIIAET HMX aKTYaJbHOCTh M TPHUBIEKATEIILHOCTh B CO3HAHUU
COBPEMEHHOI0 IIKOJIbHUKA, YCUJIMBAET HAIVISIAHOCTh KAaK B XOJE OIBITOB, TaK U
mpu 00pabOTKe pe3yJbTaTOB C HCIOIb30BAHUEM MPOTPAMMHBIX cpencts. Jlis
AKCIIEPUMEHTOB TI0 OWMOJIOTMH M XUMHUHU ATO SBIISACTCS 3HAYMMBIM IEPEXOJOM OT
KaueCTBEHHBIX HAOIIOJIEHUN U OTIBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonw3oBanue nudpoBoii 1a00paTopuu CyIIECTBEHHO U3MEHSET MOIXO0 bl
K MPOBEJICHUIO U JIEMOHCTPAIIMOHHBIX, 1 YUEHUUECKUX OIBITOB:

Wcnons3oBanue 1UQGPOBLIX JAaTYMKOB B  KaueCTBE H3MEPUTEIbHBIX
WHCTPYMEHTOB M3MEHSET TOAXOJbl K TMPOBEICHUIO TMPSMBIX H3MEPEHUMU
(bU3UYECKUX BEITMYMH.

TpagMIIMOHHO B  KAaueCTBE CPEICTB M3MEPEHUS  HCIIOJIb30BAIHCH
NPOCTEUIIINE HWHCTPYMEHTHI (pbIYaKHBIE BEChl W  Pa3HOBECHI, MEH3YpKa,
JTMHAMOMETP, TEPMOMETP) U CTPEJIOUYHBIE MPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanue MU(PPOBBIX TaTYUKOB MO3BOJIIET HA COBEPIIEHHO APYroM
KaueCTBEHHOM YpPOBHE MPOU3BOJWTH HM3MEPEHUS] BPEMEHU, PACCTOSHHS, UMETh
BO3MOXKHOCTh PETHUCTPUPOBATh W HAONIOAATh W3MEHEHHWE BO BPEMEHU TaKUX
BEJIMYMH KaK TEMIIEPATypa, JEKTPUUECKOE HANIPSHKEHUE, CUIIA TOKA U T. [I.

OTHU BO3MOYKHOCTH I103BOJISIIOT, HAIlpUMEpP, Ha ypOKaxX (PUM3HKU C BBICOKOU
TOYHOCTBIO UBMEPUTHh MTHOBEHHYIO CKOPOCTh T€Jla, JBUKYILIETOCS HEPABHOMEPHO,
HaOII0AaTh B IMHAMUKE ITPOLIECC AIEKTPOMATHUTHON UHAYKIIMH, BOSHUKHOBEHUE



¥ W3MEHEHHE WHIYKIMOHHOTO TOKa, WCCIIEOBATh M3MEHEHHE TEMIEepPaTyphl C
TEYEHHEM BPEMEHH B MPOIIECCE YCTAHOBICHUS TEIUIOBOTO PaBHOBECHS H T.]I.

Ha ypokax 6GMoI0THY MOSBISETCS BOZMOKHOCTH TIOJTYYUTh KOJTMYECTBEHHBIC
JaHHBIE TP TPOBEJICHUM OIBITOB, HANpPUMEpP: TpPH OINpeaeicHUH (aKTOpPOB,
BJIMSIIOIIMX HAa CKOPOCTH Ipoliecca (GOTOCUHTE3a, MPU U3YUCHHUH JIbIXaHUS KOpHEH
U JINCTHEB, MPU UCCIIEIOBAHUM YCIOBHUI MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XxumMuu Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOAST MPAKTUUECKUE
paboThl IO U3YUEHUIO IpoLecca IEKTPOIN3a, UCCIETOBAHUE IK30TEPMUUYECKUX U
SHAOTEPMUYECKUX PEaKLIMi, TeroBoro s¢¢ekra ropeHuss tommmBa U T. A. C
MCIIOJIb30BAaHUEM TPAIUIMOHHBIX «aHAJIOTOBBIX» CPEJICTB MOAOOHBIE HW3MEpPEHUS
BBIMIOJHUTh HEBO3MOXHO. OHAaKO, MPHU Nepexoje Ha MUPPOBYIO 1a00paToOpuUio B
TEMaTHYEeCKOM TIUIAHUPOBAHUU HEOOXOIUMO TPETYyCMOTPETh JOTOIHUTEIHHOE
BpeMs AJi1 oOydeHHsl padoTe C JaTYMKaMU, BKIIOYas COOPKY SKCHEPUMEHTATIbHON
YCTaHOBKH C JTaTYMKAMH, CHATHE MOKa3aHUN C IKpaHa KOMIIBIOTEPA, OMpeIeIICHHIE
IIOIPELTHOCTEN U3MEPEHUM.

Hns pabGotbl ¢ TMGPOBBIMU JaTYUKAMH HCIOJIB3YETCS  CIICIUATbHOE
IpOrpaMMHOE 0OecleueHre, YCTAaHOBIIEHHOE Ha KOMITbIOTEp. JIJisi KOMMYHUKAIIUU
U(QPOBBIX JIaTYMKOB, 3aMMCH M XpaHEHHs HH(OpMallMU, TMOJYYEHHOH ¢ uX
OMOIIBI0, IU(POBas TabOpaTOpUsi UCTIOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMBIM YCTAaHOBJIEHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Hcnonp30BaHuE KOMIBIOTEPHOM  (POPMBI  PETUCTPALMU  TOJYUYEHHBIX
3HaYeHUH MW TOCTPOEHHUS TpadUKOB U3MEHSAET MOAXOJAbl K O(GOPMIICHHIO
7a00paTOPHBIX U MPAKTUYECKUX PAOOT 00yJAFOIIIIMHUCS.

JlaHHbIe, TOMXYYEHHBIE TPU MOMOILIM IH(PPOBHIX AATYUKOB, BHOCSITCA B
AIIEKTPOHHBIE TAONHUIBI, YTO TO3BOJSET CTPOUTh TpauKu 3aBUCUMOCTEH
MCCIIETyeMbIX BEIMYMH Ha dKpaHe KommbpioTepa. Ha ocHoBaHUM 3TuX rpadukoB
JeNaTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEIWYMH OT BPEMEHU WIH APYTUX
napameTpoB. Ha yrmyOrmeHHOM ypoBHE Lienecoo0pa3Ho 00y4yaTh MPOBOAMTH
anmpOKCUMAIUIO BHIOPAHHBIX TOYEK UTOTOBOM IpaduecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH TO3BOJISIOT aBTOMAaTU3UPOBATh pPyTUHHBIC
OpoLEeAypbl  3alOJHEHUs TaOdMll, BBIIOJHEHHE OJHOTHUIIHBIX  PacyeToB,
noctpoenusi rpadukoB. I{udpoBas ¢orokamepa mo3Bossier choTorpadupoBaTh
COOpaHHYIO0 SKCIEPUMEHTAIbHYI0O YCTaHOBKY M MpHUKpenuTh Qororpaduio B
AJIEKTPOHHBIN oTueT. Takum 00pa3oM, OCYLIECTBISETCS MEepPeXoa K 0pOpPMICHUIO
AIIEKTPOHHOTO OTYe€Ta O NPOACIAHHOM OJKCIHEPUMEHTE, MPOEKTHOW WU
HCCIeI0BaTENbCKOM padoTe.

B0O3MOXHOCTP  HCNONB30BaHUS  BUACOHAOIIONEHUS 32  IMPOLECCOM
BBITIOJTHEHHSI TMPAKTUYECKUX paboT oOyJaromMMHCS HW3MEHSIET MOAXOIbl K
OLICHUBAHUIO padoT.

DNEKTPOHHBIA OTYET O TMPOJAENAHHON NPAKTUYECKO paboTe MOXKeT
COMPOBOXKIAThCS MPUKPEIIEHHON (oTorpadueii, kotopasi MO3BOJISIET OLIEHUBATh
NPaBWIBHOCTh COOpPAHHOM SKCHEPUMEHTATIbHOM YCTaHOBKH, 0oJjiee TOJHO
ONpEeAENsATh  MOJHOTY W  IPaBWIBHOCTh  NPOAEIAHHOTO  MCCIIEJI0BaHU,
aHaJIM3UPOBATh JIOCTOBEPHOCTh MPEJCTABICHHBIX SKCIEPUMEHTAJIbHBIX JIaHHBIX.
[Ipu 0AHOBpEMEHHOM BBINOJIHEHUH Pa3HBIMU IPyHIaMH 00yYaromIUXCs pa3HbIX



MCCIIEIOBATENLCKUX paboT 11e1Ieco00pa3HO HMCMHOIb30BaTh BHIC03AMUCH BCETO
xofa pabor. B 3TOM ciydae OIeHHMBAaThCS MOTYT HE TOJBKO TPEAMETHBIC
pe3yNbTaThl, CBA3aHHBIE C MPOBEJACHHWEM KOHKPETHOTO OKCIIEPHUMEHTa, HO U
KOMMYHUKATHUBHBIC W  PETYJISATUBHBIC JICHCTBUS: IUIAaHUPOBAHHE PaOOTHI,
OTCIIeKUBAaHUE XoAa pabOThl, KOPPEKIUs IlaHAa padoThl, KOMMYHHUKAIUS B
COBMECTHOM JNeATEIbHOCTH, HAIUM4Kue (WJIM OTCYTCTBHE) KOH(DIUKTOB U CHOCOOBI
UX pelIeHusl.

Hcnonp3oBanue MUPPOBIX 1a00paTOpUil CYIIECTBEHHO PACIIUPSIET CIIEKTP
BO3MOXXHBIX OIIBITOB M WCCIIEJJOBaHMN, OCOOEHHO JTO KacaeTrcs H3yueHUs
OMOJIOTMU U XUMUHU.

Pacmmpenue cmekTpa BO3MOMKHOCTEH MOXKHO NPOWUIIOCTPUPOBATH Ha
npuMepe U3Y4YeHHUs DOJICKTPOMArHUTHOM WHAYKIMH B Kypce ¢usuku. Ilpu
UCIIOJIb30BAaHUU CTPEJIOYHOTO aMIlepMeTpa TPAJUIIMOHHO HAOMIOAAIOT JIUIb (DAKT
BO3HUKHOBEHHUS HWHAYKIIMOHHOTO TOKa B TPOBOJHUKE U HU3MEHEHHE €ro
HaIpaBJIeHUs] MPU U3MEHEHUH CKOPOCTH BHECEHHUS] MarHUTa WJIM €r0 MOJISIPHOCTH.
Hcnonp3oBanue mupoBOro AaTyuka Mo3BOJIAET MONyduTh ocuuuiorpammy JIC
WHIYKIIMW, BO3HHUKAIONMIEH B KaTyIIKe, NMPH TPOJETe Yepe3 Hee MarHuTa. ITo
MO3BOJIACT CpaBHUBATh 3HadeHHWs] MakcuManbHbiXx OJIC mpu mpornere uepes
KaTylIKy MarHuTa C pa3HbBIMH CKOPOCTSMH H C pa3HOM MOJSPHOCTHIO,
aHaAJIM3UPOBATh BUJ MOJTy4YEeHHOU 3aBHCHMOCTH, KOHCTPYHPOBATh
SKCIIEPUMEHTATBHBIC 33]aU TT0 U3YUYCHHIO dJIEKTPOMArHUTHON HHTYKITUH.

[Mudpoas nadopaTopusi MO3BOJISIET OPraHU30BATh MPOEKTHYIO M y4eOHO-
MCCIIEZIOBATEIBCKYIO JCSITEILHOCTD IIKOJIBHUKOB KaK B paMKaX ypOKOB, TaK U BO
BHEYpOUYHOU AesTenbHOCTU. Hanmnume paznooOpa3HbIX MU(GPOBBIX NATYMKOB J1aeT
BO3MOXHOCTh IPOBOJIUTH CaMble pa3HOOOpa3HbIE HCCIENOBAaHUs, OMUPAsSCh Ha
MHTEpEChl o0yuarmuxcs. B kayecTBe npumMepa MOXKHO TPHUBECTH HUCCIEIOBAHUS
HKOJIOTUYECKON HANpPaBJICHHOCTH 110 BBISBIEHUIO (DAKTOPOB  3arps3HEHUS
OKpY>Karolllel cpeibl, U3yUYEeHUIO 3KOJOTUYECKOTO COCTOSIHUS TTOMEIICHUH IIKOJIbI,
MOYBbI, BO3JyXa B HACEJICHHOM IyHKTe U T.A. MccnemoBarenbckue padOThI €
MCIIOJIb30BaHUEM IIU(PPOBBIX ATYUKOB I€I€CO000pa3HO mpeaiarats yyammmes 10-
11 kmaccoB B pamkax o0Os3aT€IbHOM MJIi HHUX MPOEKTHOW JESITEIbHOCTH.
BreimonHeHne TakuWx MPOEKTOB SBISIETCS OCHOBAHWEM JUISl OICHKHM HE TOJBKO
ypoBHSI C(HOPMHUPOBAHHOCTH TPEAMETHBIX PE3yIbTaTOB, HO HTOTOBOHW OIEHKU
JOCTHKCHHMSI METallpeIMETHBIX pEe3yJbTaTOB OOYYEeHHS: KOMMYHHKATHBHBIX
(KOTOpBIE OIICHMBAIOTCS KaK B IMpoIlecce MPOBeAeHUS pabOThl, TaK U B MPOIECCE
3allMThl MPOEKTA WJIU UCCIIEIOBAHUS) U PETYISITUBHBIX (KOTOpbIE OLIEHUBAIOTCS B
IpolLecce BHITIOJIHEHUSI IPOEKTA).

OcHaienue uis u3ydeHus: (pU3MKU TMPEACTaBICHO B BUJE 000PYIOBAaHUSA
JUISL IEMOHCTPAITMOHHBIX OMBITOB U OOOPYJOBaHMS JJiA JTAOOPATOPHBIX padOT U
YUYEHUYECKUX OIbITOB, BKJIIOYas OOIIYI [UIsi €CTECTBEHHOHAYYHOIO IIMKJIA
mudpoByro JabopaTopuio, a Takxke IUGPOBYIO sadboparopuio mo ¢usmke (Kax
JIOTIOTHUTEIIBHBIN JIEMEHT JIJIS1 YTITYyOJICHHOTO U3yUeHUS (PU3UKH ).

JleMoHCTpaluoOHHOE o0opynoBaHue obOecrnieunBaeT BO3MOKHOCTb
HaOmoAeHUsT OONBIIMHCTBA HM3YyYae€MbIX SBJIICHHM, MPOLIECCOB M 3aKOHOB. IJTO
BO3MOXKHO TPY ONITUMAaJIHbHOM COUYETAaHUH aHAJIOTOBBIX U MU(POBBIX CPEICTB



HaOJII0JICHMs], aHATIM3a U3MEpUTENbHON nHpopManmu. Tak, Hanpumep, Il Kypca
(U3MKM OCHOBHOM IIKOJBI €CTh BO3MOYKHOCTh JIEMOHCTpAlUU KJIACCUYECKUX
JEMOHCTPALlMOHHBIX JKCIIEPUMEHTOB: TaJeHue Ten B Tpyoke HrpioToHa,
JEMOHCTpalus AeHCTBUSL aTMOCc(epHOro aaBieHus], 3akoHa I[lackais, u3MeHeHus
o0beMa TeJ MpU HarpeBaHUM (OXJIAXKJIECHUH), IPUTSKEHUs MoJiekyn u T.1. Habop
0 3JIEKTPOCTATUKE €T BO3MOYKHOCTh JEMOHCTPALIUU 3JIEKTPU3ALUH TEN, 3aKOHA
COXpaHEHUs 3apsa, JMHUN HANpsHYKEHHOCTHU AJIEKTPUYECKOTO MOJISI U T.J. U MOXKET
MCIIOJIb30BAThCS Kak § Kiacce MpU U3YYEHHUH JIEKTPOMArHUTHBIX SIBJICHUM, TaK U B
10 kiacce mpu U3y4eHUHU JIEKTPOCTATUKHU.

[Ipy mnpoBeneHUH AEMOHCTPALMOHHBIX OMBITOB JOJKHBI COOJIIOAATHCS
TpeOOBaHUS K WX HAMSIAHOCTH (SICHasE W TIOHSATHAas TIOCTAHOBKA OIIBITA),
BUAMMOCTH JUId BCEX YdYalllUxcsl Kiacca (IpU HaIU4YUM MEJKHUX JeTaiei
UCTOJb3yEeTCSI HX YBEIMUYEHHOE H300pa)K€HUEe IMpU IOMOIIM BeO-KaMephl),
HMOLIMOHAIIBHOCTH M, 1O BO3MOXXHOCTH, 3aHUMATEJIbHOCTU (JIE€MOHCTPAallMOHHBIN
OTIBIT JTOJKEH BBI3BIBATh MHTEPEC YYalllUXCsl, CO3/jaBaTh MOTUBALUIO K W3YYECHUIO
mpeaMeTa) W yOeAWTEeNbHOCTH (MOKa3biBaTh TOT 3(P¢eKT, Ha JIEeMOHCTPAIUIO
KOTOPOTO OH OBLT HAMPaBJIEH).

OpHako peanu3anusi JAEATEIBHOCTHOTO TMOAX0Aa B 0OydeHHu (uU3HKe
NEPEHOCHUT AaKIEHT C JEMOHCTPALMOHHOTIO OJKCIIEPUMEHTAa HA YYEHUYECKHUU.
Hampumep, 1mo MexaHHKE HCCIEIOBAaHUE KUHEMATHYECKUX 3aKOHOMEPHOCTEH,
3aKOHOB JIMHAMMKH, KOJI€OaTeIbHbIX JBUKEHUU MEPEHECEHO B YYEHUYECKUU
AKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopyaoBanus. [lpu wuzyuenun
ANEKTPOJMHAMUKHN J1aOOpaTOpHOE OOOpYyNOBaHME TMO3BOJSET HCCIEAOBaTh HE
TOJIBKO 3aKOHBI IIOCTOSIHHOIO TOKa, HO C HCIIOJIb30BAHMEM KOMIIBIOTEPHOTO
ocunsuiorpaga Mo3BOJISIET MPOHAOIIOaTh U HCCIIEN0BaTh DJEKTPUUECKUE LENU
IEPEMEHHOr0 TOKa, OJIOK JHOJOB TMO3BOJSET MCCIEA0BATh BOJIbTAMIIEPHBIE
XapakTepUCTUKH auoja. Ilpu u3ydeHunm onTHKM JabopaTtopHOoe 000pyJOBaHME
MO3BOJIAET H3YYHUTh 3aKOHBI T€OMETPUYECKOW ONTHKHU (TPEJIOMIICHHE CBETa B
NOJYILWJIMHAPE U MOJIy4eHHE U300paKeHUs B JIMH3aX) U MPOHAOIIOAATh OCHOBHBIE
SBJICHUS BOJIHOBOM ONTHUKHM (MHTEp(EpeHIuss W TMOJApU3alus), HCCIEI0BAThH
aupakuuio cBeTa (Iu(paKkIMOHHAS PELIETKA).

B cooTBercTBUM ¢ MNpEeaMETHBIMH pe3yJibTaTaMu OOy4YeHHs (QU3UKe
000OpyI0BaHUE JIJIsl YYEHUUYECKUX ONBITOB 00ECTIEUYMBAET MPOBEICHUE CIEIYIOIIUX
TUIIOB PabOT, CrPyNIUPOBAHHBIX MO BHJAM JEATEIbHOCTH, HE3aBUCHMO OT HX
TEMaTUYECKON MPUHAIIICHKHOCTH:

1. IlpoBeneHue mnpsMbIX H3MEPEHUH (PU3MUECKUX BEIUYMH (M3MEpEHHE
Macchl, O0BeMa JKUAKOCTHU, TEMIIEpPATypbl JKUAKOCTH, CHJIbI, CHJIBI TOKa,
HaNpsHKEHUs) C UCIOJIb30BaHUEM aHAJIOTOBBIX U LIM(PPOBBIX TPUOOPOB.

2. IIpoBepka 3aaHHBIX MPEANONOKEHUN (IIpsIMble U3MEpPEHUS (PU3UUYECKUX
BEJIMYMH W CpPAaBHEHHME 3a/laHHBIX COOTHOIIEHUH Mexay Humu). Hampumep:
IpoBEpKa YCJIOBHMM IUIaBaHMS TeEJ, YCJIOBHM paBHOBECHS pblyara U OJIOKOB,
3aKOHOMEpPHOCTEN  IOCJHENOBATEIBHOTO M MapajuIeJbHOTO  COEOUHEHUS
MIPOBOJHUKOB U T. 1.

3. Pacuer 1o nojay4eHHbIM pe3yJsibTaTaM MPSMbIX U3MEPEHUN 3aBUCUMOTrO OT
HUX MapameTpa (B OCHOBHOH IIKOJ€) U KocBeHHbIe u3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHue Tteja OpH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE
CBOOOJHOrO MaJ€HUs, )KECTKOCTh MPYXUHBI, KOAP(ULIUEHT TPEHUS CKOIbXKECHHUS,
MexaHu4eckas paboTa u MOIIHOCTb U T. [I.

4. HabnrogeHue sIBJICHUN M TOCTAHOBKA OMNBITOB (Ha KaYECTBEHHOM YPOBHE)
no oOHapyXeHHI (AKTOPOB, BIMAIOIIMX HA MPOTEKAHWE MAAHHBIX SIBJICHUIL.
Hanpumep: npsiMoiarHEHHOE paclipoCTpaHEHUE CBETA, AUCIIEPCHSI CBETA; U3yUEHHUE
CBOMCTB M300pa)KE€HUs B INIOCKOM 3€pKajie U T. II.

5. UccnenoBanue 3aBUCMMOCTH OJHON (PU3NYECKON BEIMYHMHBI OT JPYrOM ¢
MPEICTABICHUEM PE3YJIbTATOB B BUE I'paduKa M pacuyera UCKOMOTO MapaMeTpa.
Hampumep: 3aBUCUMOCTH MyTH PABHOMEPHO ABWXKYILIErOCS Tela OT BPEMEHH
JIBUKEHUSL Te€Ja; CUJIbl TPEHHUS CKOJBXEHHUS OT CHJIbI HOPMAaJbHOTO JaBJICHMS,
KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHJIbBI TPEHUS OT
IUIOIIA M CONPUKOCHOBEHUSI TEJI; CHJIbl YNPYTrOCTU OT YAJUHEHUS MpPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMa MOTrPYKEHHOM 4acTH Tela U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT INyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO U T.JI.

JlaGoparopHoe o0opynoBaHuE obOecrieunBaeT CaMOCTOSITEIbHBIN
YUYEHUYECKUN OKCIIEPUMEHT, KOTOPBIA MOXET HWMETh pasIu4Hbe (OPMBL:
(pOHTANBHBINA AKCIEPUMEHT ((PPOHTAIBHBIE OMNBITHI W JAOOpaTOpHBIE PAOOTHI),
paboThl  MPAaKTUKyMa, Yy4eOHO-UCCIEAOBATEIbCKUE pPabOThl U MPOEKTHI
AKCIIEPUMEHTAJILHOTO XapakTtepa. [Ipu 3TOM HOPMATHBHO-0053aTE€IbHBIM BHE
3aBUCUMOCTH OT YpOBHA H3ydeHHs] (u3uku (0a30BbIA WM YIIIyOJICHHBIA) U
oOpa3oBareiabHON MporpamMMbl (OCHOBHAsl WM CpEAHSs ILKOJIA) SIBIJISIETCS
(GpOoHTaNbHBIN SKCIEPUMEHT. FIMEHHO MOCPEACTBOM (PPOHTAILHOTO IKCIEPUMEHTA
JOCTUTAIOTCST MPEAMETHBIE PEe3yibTaThl JKCHEPUMEHTANIbHOIO XapakTepa, a
yYalIUMHCSl OCBAMBAIOTCSI CHOCOOBI JEMCTBHM, COOTBETCTBYIOLIME YKa3aHHBIM
BBIIIIE TIATH TUMaM padoT. JlabopaTopHbIN MPaKTUKYM I1eJiecoo0pa3eH TOIbKO Mpu
yIayOJIeHHOM YPOBHE U3YUYECHHS MPEAMETA.

OnTuManbHbIM  JUISL  JTOCTIDKEHUS IieJied TpOBEACHHsST (POHTAIBLHOTO
HKCIIEPUMEHTA SBJSIETCSl TMPEACTaBICHHE JAOOpPaTOpHOro OOOpYAOBaHUS H

MaTepHUaJIOB B BUJI€ TEMAaTUYECKUX KOMILJIEKTOB [0 MEXAHUKE, MOJIEKYJISIPHON
(bu3KKe, 3JIEKTPUYECTBY U ONTUKE. VICNOIb30BaHNE TEMATUYECKUX KOMIUIEKTOB
CcocoOCTBYeT (OPMHPOBAHUIO TAaKOrO Ba)KHEWIIEro YyMEHHUdA, Kak moadop
ydalMMUcs O00OpY/IOBaHHS B COOTBETCTBUM C LEIbIO UCCIENOBAaHUA U3
M30bITOYHON HOMEHKJIATYPBI MPEAJIOKEHHOTO KOMIUIEKTA; MO3BOJIIET MPOBOIUTH

HKCIEPUMEHTAIBHYIO pabOTy Ha JIFOOOM 3Talle ypoKa; YMEHbIIAET TPYAOBbIE
3aTpaTbl YYMTENs NpU TOArOTOBKE K YpoKaMm, IIOCKOJbKY He Tpelyercs
NEPEKOMITIOHOBKA 000pY/1I0BaHUS B COOTBETCTBUHU C 33/]adaMHU KOHKPETHOTO YPOKa.

[Ipu nmaHMpoBaHUM MPAKTUYECKUX PAOOT BaKHO MMETh B BHUJAY, UTO
IpeIMETHbIE PE3yJIbTaThl SKCIEPUMEHTATBHOIO XapakTepa MOTYT OBITh OCBOEHBI
TOJIBKO IIPU ONTHUMAJILHOM COYE€TaHUU KPATKOBPEMEHHBIX ()POHTAIBHBIX OMBITOB U
OJIHOYACOBBIX JIA0OPATOPHBIX PadOT.

Baxxnoe 3HaueHue wuMeer TOT (pakT, YTO B COCTaB (PPOHTAIBHOIO
000pyI0BaHUs HApsy C aHAJIOTOBBIMH BXOJAT U LU(POBBIE CPECTBA U3MEPEHUSI.
K HMM OTHOCSITCS BJIEKTPOHHBIN CEKYHAOMED C TaTYUKAMHU, SJIEKTPOHHbBIE BECHI U



natyuku  uudpoBoit  naboparopuu. Takum oOpa3oMm, TMpuU  MOPOBEACHUU
(pOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOW WIKOJE€ YYEHUKH 3HAKOMATCS C
AJIIEKTPOHHBIMU CIOCOOAMU U3MEPEHUN U BBIYMCIICHUN.

brok 0bopynoBanus I yUeHUUYECKHX padoT no ¢usuke chopMupoBaH Ha
0aze mnepeyHs 00OpYIOBaHUSA i NPOBEIEHUS OCHOBHOTO TOCYJAapCTBEHHOTO
sK3ameHa 1o ¢usuke. McnonbzoBanue npubOOpoB U 000PYI0BaHUS C €AUHBIMU IS
BCceX  OOydaroluXcsl  XapaKTepUCTHMKaMH  I03BOJISIET  CTaHIApTU3UPOBATh
IIPOLIETyPbl  BBINOJHEHUS OSKCHEPUMEHTAIBHBIX 33JaHUl HAa D3K3aMEHE W
o0ecneunTh HAJEeKHYIO OLIEHKY Pe3yJIbTaTOB Ha OCHOBAHUHU HKCIIEPTHOMN MPOBEPKHU
oTBeTOB oOyuaromuxcs. [Ipm 3ToM OcHOBaHMEM [Jsi BBIBOJA O IMPaBUJIBHOCTH
IIPOBEJICHHSI JAHHOTO OIbITa SBIISIFOTCS PE3YJbTaThbl, MOJYYEHHBIE Yy4Yal[UMUCS
MOCPEJICTBOM MPSMBIX U3MEPEHHI 3aJaHHBIX (PU3HMUECKUX BEJIUYHUH.

HabGop mans 1npoBeneHHsT OCHOBHOIO TIOCYJApCTBEHHOTO  3K3aMeHa
oOecrieynBaeT pa3pad0TKy HECKOJIbKUX OJHOTHUITHBIX 3a/IaHUI MPU UCIIOJIb30BAaHUU
OJIMHAKOBOTO OOOpPYZOBaHUS C pPa3HbIMU XapaKTEPUCTUKAMHU. OITOT TOJXO]
1IeJIeCO00pa3HO MCIMOJIb30BaTh M MPU MPOBEACHUM (POHTAIBHBIX OIBITOB H
nabopaTopHbIXx paboT. Hampumep, mnpu npoBeeHUU HCCIEIOBAaHUS 3aBUCUMOCTU
CWJIbl TOKAa OT HANPSHKEHUS] MOXKHO BBIJICIUTH B KJIACCE TPYIIIbI, KOTOPHIE OYyIyT
OPOBOJUTh  JAHHOE  MCCIENOBAHME, MWCHOJB3YysS PE3UCTOPBl C  Pa3HbIM
CONPOTHUBJIEHUEM, U JIaMIIOUKy. [lo pe3ynbraraM MOYKHO CpaBHUTH IOJyYEHHBIE
3aBHCUMOCTH, OOCYAMTH I'pPaHUIbl BBHIMOJHEHUS 3akoHa Oma JUIsl yd4acTKa Lelu,
OINPEJENHUTh COIPOTUBIIEHHS PE3UCTOPOB.

Cnegyer OTMETUTb, YTO TMpPU MPOBEACHUU (PPOHTAIBHBIX OIBITOB U
1abopaTopHbIX pabOT B OCHOBHOM IIKOJIe TpeOyeTcsl 3amuch pe3yJbTaTOB BCEX
OpsIMBIX HM3MEPEHUN C ydeToM aOCONIOTHOM MOTrpelIHOCTH. 371eCh IpH
UCMOJIb30BaHUU TPAJUIIMOHHOTO 00Opy/nOoBaHUS (MEH3YpOK, JAMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX AaMIEpPMETPOB U BOJBTMETPOB aOCOJIOTHYIO
MOTPEIIHOCTh 11eJIeCO00pa3HO CBSA3BIBATH C IIEHOM JeJIeHHs Npuodopa, a mpu
nepexojie K HU(PPOBBIM HMHCTpyMeHTaM (LM(pPOBBIE BECHl U JATYUKU) YUYUTh
paboTaTh C ONMUCAHUSAMHU ATHX NPUOOPOB, BBIIEIAS AAaHHBIE 00 aOCOMIOTHOU
MOTPEIIHOCTH, JTUO0 IpeasaraTb 3Ha4YeHUe MOrPEIIHOCTH B TEKCTE 3aIaHUM.

[Ipu mnpoBeneHUM UCCIAEAOBAHUSI 3aBUCUMOCTEM OJHOW (uU3UYECKOU
BEJIMYMHBI OT JIPYyroil ydaimiuecs JIOJKHBl OCBOUTBH IOCTPOECHHE TpadUKOB C
yKa3aHUueM a0COJIIOTHBIX MOTPEIIHOCTEN, a Mpu MPOBEACHUN PabOT HAa MPOBEPKY
NPEANONOXKEHNH — yMEeTh CpPaBHUBATh 3HAYEHMS JBYX HPSIMBbIX H3MEpPEHUN C
y4eToM a0COJIIOTHOM MOTPENTHOCTH (HAlpuMep, IMyTeM CpPaBHEHUS HHTEPBAJIOB
MOJIYYEHHBIX 3HAYeHWW Ha 4YHCIoBOM ocu). [IpoBenenwe wu3MepeHUid U
uccienoBanuii B kypce ¢usuku 10-11 ki1accoB AOMONHSIOTCS HCHOIB30BAHHEM
OTHOCUTEJBHBIX MOTPEIIHOCTEN, ydYalluecs IOJKHBI HAay4YHMThCS PAaCCUUTHIBATH
OTHOCUTEJBbHBIE NOTPEIIHOCTH B IMPOCTEUIIMX CIy4yasx MPSAMBIX HU3MEpPEHUN H
CPaBHUBATh TOYHOCTb PA3JIUYHBIX HU3MEPEHUM.

OOpamaeM BHUMaHHE, YTO OIICHHBAHHUE JAOOPATOPHBIX pPAOOT JOIKHO
0a3upoBaThCs, KAK U B KPUTEPHUSIX OLEHUBAHMS HKCIICPUMEHTAIbHBIX 3aJaHHM
KM OI'D, He Ha npaBuiabHOCTH 0hOPMIICHUSI OTYETa O paboTe, a Ha



MPaBUIBHOCTH JICUCTBHM TO cOOPY YCTaHOBKH, NMPOBEACHHUIO OMBITOB, CHATHIO
MoKa3aHuil MpuOOpPoB.

OcHaieHue g W3y4eHUsT OHOJIOTMM  TPEJCTaBICHO KOMIUJIEKTaMU
JICMOHCTPAIMOHHBIX BJIAKHBIX MPENapaTroB, repoaprueB W KOJJICKIMHA MO Pa3HBbIM
TeMaM Kypca OWOJOruu, a Takxke UudpoBoil nmabopaTopuei uisl MPOBEACHUS
npakTuYeckux padbot. Kpome Toro, mpu n3ydeHun OMOJIOTUN MOXKET HCIOIb30BaTh
mudpoBas nmabopaTopus MO OWONOTHH (KaK JOMOJTHUTENbHBIA BJIEMEHT JUIs
yIIyOJIEHHOTO U3YYESHHS Kypca).

B yuebnoM mpomecce ydyammuecs TOJDKHBI TOJYYUTh BO3MOXHOCTH
YyBCTBEHHOTO BOCTIPUSTHS M3yYaeMbIX SBJICHUA U 00BEKTOB. OHAKO M3ydaeMble
SIBJICHUSI U OOBEKTHI HE BCETJa MOTYT OBITh HEMOCPEJICTBEHHO BOCIIPOW3BEIACHBI
WU TIOKa3aHbl B y4eOHOM MoMelnieHuu. B 3Tom ciiyuae ydyeOHOe o0OpynoBaHuE
JaeT BO3MOXHOCTb HMX BOCIPOM3BECTH OIOCPEAOBAHO, YEpe3 KOJUIEKIUIO,
repOapHbBIi JTUCT, MUKPOIIperapaT, MOJIeb, BUACO(DparMeHT | T.II.

Brnaxupie mpenaparbl TPEICTaBISIOT COOOW HATypajdbHbIE OOBEKTHI,
CMOHTHPOBAaHHbIE Ha CTEKJISHHOW IIJJaCTUHKE M OIYIICHHBIC B CTCKJISHHBIN
MWIMHAP C KOHCEPBUPYIOIIECH >KUAKOCTHbIO, TUOO MpPE/ICTABIECHHbBIE B IUIACTHKE.
3nech mpearaloTcs TOTalbHBIE NpPErnapaTrhbl, MO3BOJISIONIME W3ydaTh BHEIIHEE
CTpOEHHE OpraHu3Ma Wiu ero dactu, (Hanpumep: «Kopenbr 6000BOro pacteHus c
KiTyoeHbKaMmy», «I ajoka»); aHaTOMUYECKUE TMpernaparsl, MpeaHa3HAYCHHBIC IS
M3Y4YEHUS] BHYTPEHHETO CTPOEHUSI OpTraHu3Ma WK €ro OpraHoB (HampumMep:
«BuyTpeHHee cTpoeHue IATYmIKW», «BHYTpeHHee CTpOeHHE MTHIIBI»);
OWOJIOTUYECKUE TIpemaparhl, Jaloliue TMPEACTaBICHUE O CTagusix pPa3BUTHS
opranu3ma (Hanpumep: «Pa3BuTue KOCTUCTON pbIOBDY, «Pa3BuTHE KypHIIBD»).
Brnaxnble mpenapaThl UCHOJIB3YIOTCS KaK pa3JaTOYHBIM MaTepualn B Ipolecce
JEMOHCTPAIUU TIPU M3YYCHHH HOBOT'O MaTepuaia Wi B IMPOIECCE BBITOTHCHUS
MPAKTUYCCKUX 3aJ]aHui, pa3pab0TaHHBIX HA UX OCHOBE.

['epbapum — coOpaHHWE TPECCOBAHHBIX, 3aCyIICHHBIX PACTCHHA WJIH HX
yacTel MOMOraroT u3ydaTh pacTeHHE B KaOMHETe M y3HaBaTh €ro B MPHUPOJE, a
repOapu3aius — Hanbosee MPOCTON CrOco0 COXpaHEHUs! PACTEHUM U UX 4YacTel B
TEUEHUE JUTUTENIBHOIO BpeMeHW. B mepeuHe mnpejuiaraeTcs CUCTEMaTHYECKUMN
repOapuii (Hampumep, «OCHOBHBIC TPYMIbl PACTCHUI») W TepOapuil mo oOIiei
Owonornu  (KOTOPBIM  TO3BOJIIET  NPOWJUIFOCTPUPOBATH  H3MEHUYUBOCTD,
HUCKYCCTBEHHBIH OTOOp, CHCTEMAaTHYECKHE KATETrOpUU U BUI000pa30oBaHUE,
JTUBEPTCHIIMSI W KOHBEPICHIIMS, TOMOJIOTHYHBIE W aHAJOTUYHBIC OpPTaHBI,
pyIMMEHTapHbIE OpraHbl, apomopdo3, uauoamantanus (EHOTUI W TEHOTHIL,
MOJINTUTIONINSI, OTHAJICHHAs THOpWUIW3anMsi, B3aWMMOJICHCTBHE PACTCHHHA C
abuoT4ecKUMH (pakTopamMu cpejibl, B3aUMOJEHCTBUE PACTEHUM C OMOTUYECKUM
(dakTopamu cpenbl). ['epbapHblii MaTepuaq UCIONB3YIOT KakK pa3laTOYHBIN
MaTepral JJI8  JIEMOHCTPAlMM  W3Y4aeMbIX OOBEKTOB, IS  BBITIOJIHCHHUS
NPAKTUYECKUX 3aJaHUM MPHU 3aKpeIyICHUH MaTepuala WId JUarHOCTUKH Y4eOHBIX
pE3yIbTATOB.

Taxke mpeacTaBleHbl KOJUIEKIIMM — HAOOpBI MPEAMETOB WJIM BEIIECTB,
MOJOOPAaHHBIX 10 OMNpeAeIeHHbIM Npu3HakaMm. OO0bEKTaMH UX MOTYT OBITh
pacripaBiICHHBIC U 3aCYIIICHHBIE HACEKOMBIC, PAKOOOPa3HbIE, PAKOBUHBI



MOJUTIOCKOB, OTJEJIbHbIE YAaCTH CKEJIETOB >KMBOTHBIX. B KOJUIEKIMSAX COYETArOT
HaTypaJibHble OOBEKTHI C UX HU300paKEHHEM B BHUJIE PUCYHKOB WU MYJISKEH —
umutauuid. IlpennoxeHHple B mepeyHe MOPQOJOTHYECKHE KOJUIEKIMU JaroT
NPEJICTABIEHHE O BHEIIHEM CTPOCHUU OPraHOB WM HX YacTed, MO3BOJISAIOT
POBOJUTH CPaBHEHUSI OOBEKTOB, BBISICHATH UX OOIIME YEPTHI U YEPTHI pa3Iuyuusl
(manpumep: «IIpeacraButenu OTpsSIOB HACEKOMBIX» H JIp.); 0OIIEOHOIOTHYECKHE
KOJUICKIITMM  TIO3BOJISIIOT ~ BBISICHATH  B3aMMOCBSI3M B OPraHUYECKOM  MHpE,
paccMaTpuBaTh pPa3BUTHE OPraHU3MOB, MPOCIEKHUBATH OOIIEOMOIOTUYECKUE
3aKoHOMepHOCTH (Hampumep: «lIpuMepsl 3alUTHBIX MPUCTIOCOOTECHUN Y
HaceKoMbIx»). Komneknum, kak u repOapuu, HCIONB3YIOT KaK pa3laTOYHbBIN
Marepuan i JEMOHCTpPallUM HW3y4YaeMbIX OOBEKTOB, [Jii BBIIIOJTHEHUS
MPAKTUYECKUX 3aJIaHUI MPU 3aKPEIJICHUH MaTepuralia Ui JUArHOCTUKU YYEOHBIX
pE3yIbTaTOB.

O3HakOMJIGHHE YYalIMXCd C MHUKPOCKOIUYECKUM CTPOCHHUEM JKHUBBIX
OpraHU3MOB — OJ[HA W3 TJaBHEWIIUX 3a7a4 HAyKH, MO3BOJISIONIUX TIOJIBECTH
IIKOJIbHUKOB K TOHMMAHHUIO €IMHCTBA OpraHMYeckoro mupa. s mpoBeneHus
nabopaTopHbIX paboT B IMGPOBYIO JTA0OPATOPHIO BKIIOYEH MHUKPOCKON, a B
KOMILJIEKTE MOCYAbl U 000PYAOBaHUs OOIIEro Ha3HAaYEHUSI UMEIOTCS HEOOXOAUMOE
OCHAILIEHHE ISl IPOBEEHUS J1a00paTOPHBIX padoT.

[Mudposass  nmaGoparopus  BKJIOYaeT HAOOp  JUIE  W3TOTOBJICHUS
MuKponpenaparoB. CBexue mnpenapaTbl HW3rOTABIMBAIOT JJIsi HEMEIJIEHHOTO
paccMmotpenus. K HUM OTHOCSATCS )KUIKOCTHBIE (0OBEKThI OOBIYHO MOMEIIAIOTCS B
BOJIY, a MpenapaTbl COXPAHIIOTCS B TEUEHUE HECKOJIBKUX JIHEH), cyxue (HarpuMmep,
YacTHUIy NTUYBEro Iepa, MPOCTO TMOJIOKUTH HA TMPEIMETHOE CTEKIO U
MUKPOCKOIIUPOBATh), JKUBbIE TpernapaTrhl (Ma3ku — KaIulk >KUJIKOCTH, HAIpPUMEP
KPOBH) W BUTAJbHBbIC TMpenapaThl (KOTOpPbIE HCIOJB3YIOTCS Il H3yYEeHUS
MaJIOKJIETOYHBIX  OOBEKTOB  (NMPOCTEMINNX, KOJOHWUW  BOJOpOCIEH), A
HaOmoAeHus ABMkeHUs (Tydenbku, ameOnl). [IpurotoBnenne MuKpompenapara
BBIPA0ATHIBACT Yy YYAIIETOCS HABBIKA CAMOCTOSATEIHLHON PabOThI, aKTUBU3UPYET UX
MMO3HABATEIbHYIO JACSATEIBHOCTh U 3HAKOMUT C TEXHUKON U METOJMKON HAyYHOTO
uccnenoBanus. B 1mudpoByro nmabopaTopuio BKIIOUYEH Takke UM Habop
MUKPONPENapaToB, KOTOPBIM COACPKUT MOCTOSIHHBIE IMpENapathl, JIOJIroe Bpems
COXpPaHSIOUIUECS B IPUTOTHOM JISI MUKPOCKOTIMPOBAHUS BUJIE.

Crnenyer OTMETUTh, YTO HapsIy C MCIOJIb30BAHUEM MEPEUHCICHHOTO BBIIIE
y4eOHOTO 000pYyIOBaHUS BaXHYIO pPOJIb B M3YYCHHH OWOJIOTHH WIPAIOT
MPUPOJHBIE OOBEKTHI, TaK KaK B OOJBIIMHCTBE CIy4aeB TOJBKO OHHU MOTYT
oOecrieuynTh HaWOOJBITYI0 KOHKPETHOCTh W TOJHOTY 3HAHWN  ydaluxcs,
oMoraroT (HOpPMUPOBAHUIO Y HUX MPABUIbHBIX OMOJIOrMYecKuX 3HaHuM. K Takum
KUBBIM OOBEKTAM OTHOCST PACTEHHUS, >XMBOTHBIC >KMBOTO YrojiKka, aKkBapuyma,
teppapuyma. IHPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaAMU
ABJISIFOTCSL DKCKYPCUU B OMOJIOTMYECKHE U KpPAaeBEIUECKUE My3€H, OOTaHHYECKHE
caZbl, 300MapKd W OKPY’XKAIOIIME IIKOJY €CTECTBEHHbIE M HCKYCCTBEHHBIE
IPUPOAHBIE COOOIIECTRA.

TpanuuroHHbie OMOJIOTHYECKHME MYJSDKM M MOJETH B HACTOSIIEE BpeMs
YCHENIHO 3aMEHSI0TCA IU(PPOBBIMU 00pa30BaTEILHBIMHU PECYPCAMMU:



BUJIeOparMeHTaMH, aHUMallMe, BUPTYaJbHbIMU Jlaboparopusimu. Lludposbie
oOpa3zoBaTeIbHbIE PECypChl HE MOTYT CTaTh MOJHOIEHHOW 3aMEHOM pealbHBIX
MPUPOJHBIX OOBEKTOB, HO JIAIOT BO3MOXKHOCTb MTO3HAKOMUTHCS C O0JIee MMPOKUM
KPYyroM  OOBEKTOB,  CO3JAl0T  MPEANOCBUIKM  JUJIi  WHTEHCU(UKAIIUU
o0pa3oBaTeIbHOrO Ipolecca M O00eCreurBalOT HE3aMEUIMTENIbHYI0 OOpaTHYIO
CBSI3b, KOMIIBIOTEPHYIO BU3YaNM3AIMIO HH(OPMAIIH, aBTOMATU3AIUIO YIIPABJICHHUS
y4eOHOM AESTEIbHOCTHIO U KOHTPOJIb €€ PE3yIbTaTOB.

OcHaienne  JyIsi  U3y4eHUs  XUMUU ~ TOPEACTaBI€HO B BHUJE
JIEMOHCTPAIMOHHOTO OOOPYJIOBaHUS, KOMIUIEKTa XHUMHUYECKHUX PEAKTHUBOB C
HEOOXOIMMBIM 000pYyJ0BaHUEM U3 OOIIEr0 KOMIUIEKTa MOCYJbl U 000pya0BaHUs
JUISl YYCHUYECKUX OIBITOB U KOMILIEKTa KoJuleKuuii. Kpome Toro, npu u3ydeHuu
XUMHUU UCHOJb3yeTcd o00Iast il EeCTECTBEHHOHAYYHOTO IuKIa IudpoBas
nabopaTopus, a Takxke 1udpoBas gadopaTopusi Mo XUMHUM (KaK JAOMOTHUTEIbHBIN
AJIIEMEHT JIJIsl yTi1yOJIeHHOTO U3yUYeHUS XUMUU).

JIeMOHCTPAalIMOHHBIN JKCIEPUMEHT SIBISIETCS BaXKHOW YacThlO OOyuYeHUs
XUMUH. 37€Ch BAXXHO MOMHUTDH, YTO MPHU €Tr0 MPOBEACHUHN 0053aTEIHHO JOJIKHBI
OBITH COOJTIO/ICHBI BCE HEOOXOIMMBIC ITAITBI:

MOCTaBKa L[EJIU IKCIIEPUMEHTA,

OMUCaHUE HEOOXOAUMOTO JUIsl €r0 BBIMOJIHEHUSI 000PY/I0BaHUS U PEAKTUBOB,

MJIAaHUPOBAHUE MOPSIKA MPOBEACHUS,

OTNMCAHUE UCXOHBIX BEIIECTB,

MIPOTHO3UPOBAHUE OXKUJIAEMBIX B PEAKIIMOHHOW CMECH H3MEHEHUU U
Pe3yJbTAaTOB SKCIIEPUMEHTA,

onKrCcaHue U3MEHEHUM, TPOU3OILIEIINX C BEIIECTBAMH,

dbopMyIMpOBKa BHIBOJIOB U3 SKCIIEPUMEHTA,

CO3[JaHUE€ PHUCYHKA DJKCIIEPUMEHTAIbHON YCTAHOBKM M COCTaBJICHUE
YPaBHEHUSI pEaKIUH.

B mnpouecce mnpoBeneHHs NEMOHCTpPALMM, Yyyalluecs OCBAMBAIOT 3Tarlbl
MPOBEJICHUSI OIbITa, MOATOMY HamOosiee 3(D(PEKTUBHBIM SBISACTCS HE MPOCTOE
OMHMCAHWE OTbITA YYUTEJIEM, a WCIIONb30BaHWE 3BpUcTUUYECKOW Oecempl. [lpu
peanu3aluy Takoro ClieHapHs J1a)Ke HE OUYCHb CIOKHBIN OMBIT 3aHUMAET JOBOJIBHO
MHOIO BpPEMEHHU, HO CJEJIOBaHUE €My TMO3BOJSET OOECIeUUTh TOHUMAaHUE
0oOy4aromuMuCs MPUEMOB HAay4YHOTO IIO3HAHWS M HCIOJIb30BAaHHE HX YK€ B
CaMOCTOSITEJILHOM JIEATETbHOCTA B MPOIECCE YYEHUUYECKOro JKcrepumeHTa. Ha
HayaJbHOM OJTare u3ydeHuss xumuu (B 8-9 Kkiaccax) MMEHHO TaKOW TMOAXO
NO3BOJISIET  JOCTUYh  MakKCUMalbHOM  3((PEKTUBHOCTH  OT  MPOBEACHUS
7a00paTOPHBIX W MPAKTUYECKUX padoT, a Takke cHOpMUPOBATH y ydYalIMXCA
OTBETCTBEHHOE OTHOILLIEHUE K HKCIIEPUMEHTY.

[Ipn oIlleHMBAaHMM YYEHUYECKUX MPAKTUUECKUX paboT Ierecoodpa3Ho
YUYUTHIBATh MOJIXOJbI, UCMOJB3YIOUIME B 3K3aMEHAIIMOHHBIX MaTepuanax. Tak, B
HaCTOsAIIEE BpeMsI npejiaraeTcs AKCHEPUMEHTAIILHOE 3a/1aHue,
npeaycMaTpUBalOIee BHIOOp JIBYX BEIIECTB U3 TMSTH MNPEIJIOKEHHBIX U
MPOBEJICHUE C HUMHU PEaKIMil, OTpakalolUuX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B
yCJIOBUU 3aaHus BemiecTBa. OLIEHMBAHUE WJIET HA OCHOBAaHUU OTYETa YUYCHHKA O
MpojiesIaHHOW paboTe (ypaBHEHHUS peakiivii, BHIBOJBI O HAOMIOACHUSAX) U Ha



OCHOBAaHHWMU TPSIMOTO HAOMIOJACHUS 3a JEWCTBUSMH YYCHHKA IO
MIPOBEJICHUIO OMBITOB. [Ipu 3TOM BBIJEISAIOTCS 3Talbl OTOOpPA BEIIECCTB U
CMEIIMBAHUSI BEIIECTB B COOTBETCTBHUM C IYHKTAMU HWHCTPYKIHUH K
pabore.

BaxknelmmM HampaBlICHHEM KaK JEMOHCTPAIMOHHOIO, TaK U
YYCHHYECKOTO IKCIIEPUMEHTA JOJKHO CTaTh MCIOJb30BaHUE ITU(POBOM
nabopaTtopuu, KOTOpask  MO3BOJISIET  OPraHM30BaTh  XUMUYECKHI
DKCIIEPUMEHT HA NPUHLUMIMAIBHO HOBOM YPOBHE, TMEPEUTH OT
KaueCTBEHHON OILICHKU HAOJIOJJaeMbIX SBJICHUN K CUCTEMHOMY aHAJIU3y
KOJIMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ natuukamu nudpoBoit
naboparopun oOecrieurBaeTCsl aBTOMaTU3UPOBAHHBIN cOOp M 00paboTKa
JAHHBIX, XOJ] IKCIIEPUMEHTA MOXKET 0TOOpakaThbCsi B BUAC TpauKOB WIH
MOKa3aHUM  TPUOOPOB, a  pe3yabTaThl  IKCIEPUMEHTOB  MOTYT
COXpaHAThCS JUTeabHOE Bpems. Hambosee akTyanbHBIM JUISi XUMUH
SBIIIETCS TEPEXO] K KOJUYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIN
MOXKHO MPOWUIIOCTPUPOBATh CICAYIOIIUMH TPUMEpPAMUA: H3YUYCHUE
CTpOCHUSA IIaMEHH, onpeneneHne pH B pa3HbIX cpenax, ONpeacicHHUE
CKOPOCTH PEAKLHH, U3YYECHHUE BIUSHUS KOHIIEHTPALMU U TEMIIEPATYPHI
Ha CKOPOCTb PEAKIIHH.

[udpoas 1abopaTtopusi MO3BOJISIET peaIM30BaATh MEXKIIPEIMETHBIC
CBSI3M C JIPYTMMU MPEIMETAMU €CTECTBEHHOHAYYHOI'O UK, TOCKOJIBKY
Ja€T  BO3MOXHOCTb  BBINOJHATH  WHTECTPUPOBAHHBIE  YUCOHBIC
WCCJIEJIOBAHUSI 110 €CTECTBEHHBIM HayKaMm, IPUMEHSITh M OCBavBaTh
AJIEMEHTHI CTATUCTUKU U MH(POPMAITMOHHBIC TEXHOJIOTHH.
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