PexoMeHaauMM 110 MCOJIB30BAHUIO CTAHIAPTHOI0 KOMILIEKTA
obopynoBanus LlenTpa «Touka pocTa» npu peajn3annu NporpaMmm
€CTeCTBEHHO-HAYYHON M TEXHOJOTNYeCKON HANPABJICHHOCTEH

[lepeueHb CTaHAAPTHOTO KOMIUIEKTAa OOOpPYJOBaHUS JJIsi OCHAIICHUS
Ientpon «Touka pocta» chopMHUPOBAH C yUETOM psifia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIIMTT TpeeMCTBEHHOCTH cucteM obopymoBaHus. OOopymoBaHHE IS
MPOBEACHUSI YUYEHUUYECKUX MPAKTUUYECKUX palOT SIBIAETCS OOIIMM JUIsl ypOBHEH
OCHOBHOTO OOIIEro W CpeaHero oodiiero obOpa3oBaHusa. B cucteme HamIsiAHBIX
CpeAcTB OOy4YeHHUSI U JEMOHCTPAIIMOHHOTO OOOpYIOBaHMUS HMEIOTCS 0a30BbIC
AJIEMEHTHI, OOIIME JJII OCHOBHOTO OOIIEro M CpeaHero oodiiero oOpa3oBaHUS.
[udporas madoparopuss U 00OpyIOBaHHE OOINET0O HAa3HAYCHHUS TO3BOJISIOT
obecrieunBaTh ACSATEIBHOCTh OOYyYalOIIUMXCS KaK B OCHOBHOW, TaK M B CTapuiei
IIKOJIE, @ B COBOKYITHOCTH ¢ IU(PPOBBIMU JTab0paTopusiMu 1o pusuke, OMOIOTUH U
XUMUHU — TIPAKTUYECKYIO JCSITEIIbHOCTh B PAMKaxX U3YUYEHUS! €CTECTBEHHOHAYYHBIX
npenMeToB B 10-11 kmaccax Ha yriTyOJIeHHOM YpOBHE.

[TpuHIMT coYeTaHUsI KIACCUYECKUX M COBPEMEHHBIX CPEICTB U3MEPEHHUN U
croco00B PKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS SIBICHHUI. B cocTaB o0opynoBaHus
BXOJSIT ~ KJIACCUYECKUE CpeICcTBa HU3MEpeHus (Hampumep: JIUHAMOMETPBHI,
CTPEJIOYHBIE aMIEpPMETP M BOJBTMETP) U LUpOBbIE NPHOOPHI (HAIPUMED:
uudpoBbie BeChl, CeKyHAOMEp) U Aaruyuku. CoOntoAeHue 3TOr0 MPUHIIMIA UMEET
oco0o0e 3HaueHUE AJI1 YPOBHS OCHOBHOIO 00IIEro o0Opa3oBaHUsl, MOCKOIBKY 3/1€Ch
MPOUCXOJIUT 3HAKOMCTBO CO crHocobamMu wu3MepeHus (U3UYECKUX BEIUYHUH,
dbopMupyercss MOHUMAHHUE TPUHIIUIIOB JCHCTBUS aHAJIOTOBBIX H3MEPHUTEIBHBIX
npuOopoB H obecrieunBaeTcsi TNEpexol K HCIOJb30BAHUIO HWHCTPYMEHTOB
1dpoBoi 1a60paTOpUH.

[TpuHIIMN TpUOpUTETa YYEHHUYECKOTO OKCIEPUMEHTA Ui pealu3aliu
CHUCTEMHO-JIEATEIbHOCTHOTO MoaxoAa. Peann3anusi CUCTEMHO-AESATEIbHOCTHOTO
MOJX0/a B OOyYEHHH €CTECTBEHHOHAYYHBIM MpeAMeTaM O0a3upyercs B TEPBYIO
oyepelb Ha BOBJICYCHUU OOYYAIOMIMXCS B MPAKTUYCCKYIO JIEATEIBHOCTH I10
IIPOBEJICHUIO HAOMIONEeHUH 1 oBITOB. [l03TOMY 3HAUMTENbHAS YacTh HAOMIOACHUI
U ONBITOB, KOTOpPbl€ B TPAJAUIMOHHOM METOAMKE TMpeAJiarajiuch Kak
JEMOHCTPALIMOHHBIE, TEPEHECEHbl B pa3psal YyuyeHudyeckux pabor. Cuemyer
OTMETHTh, YTO B HACTOAIIEE BpeMs H3ydeHWE (PU3UKH, XUMHUH W OWOJOTHH B
OCHOBHOM IIKOJIE M Ha 0a30BOM YpPOBHE CTapIled IIKOJIbl OPUEHTUPYETCS Ha
OCBOCHHE €CTECTBEHHOHAyYHOW TI'pPaMOTHOCTH, KOTOpO€ HAET uepe3 pa3BUTHE
CroCcOoOHOCTEH y4YalllMXcsl aHAJIM3UPOBATh PAa3HOOOPA3HYIO €CTECTBEHHOHAYUYHYIO
MH(GOPMAILIMIO U UCIOJB30BaTh MOJYUYEHHbIE 3HAHUS JJIi OObSCHEHUS SBICHUA U
IPOLIECCOB  OKPYXAIOIIEro MHpa; TOHUMAarb OCOOEHHOCTHM  HCIIOIb30BAHUS
METOJIOB €CTECTBO3HAHUS [UJISl TIOJIYYEHHUS HAy4YHBIX JIaHHBIX; MPOSBISATH
CaMOCTOSITENIbHOCTh CYXKJIGHUW W TOHUMAaTh pPOJIb HAyKW W TEXHOJIOTHYECKHUX
WHHOBAIMH B Pa3BUTHH OOIIECTBA; OCO3HABATh BAXKHOCTHh HAYYHBIX MCCIICIOBAHUN



U UX CBSI3b C HAIIUM MaT€pUANIbHBIM OKPYKEHUEM U COCTOSIHUEM OKpYKarouien
cpenbl. OpueHTaIMs Ha €CTECTBEHHOHAYUYHYIO TPaMOTHOCTh IIPEANOJAraeT akIeHT
Ha METOOJIOTHIO HAYKHU M HAIPSIMYIO CBS3aHO KaK ¢ OOILIMM YHMCIIOM YYEHUYECKUX
OMBITOB B KypcaxX €eCTECTBEHHBIX HayK, TaK M HaNpaBJICHHOCTbIO HX Ha
dbopMUpOBaHUE CAMOCTOATEIBLHOCTH ACHCTBUN TpH MPOBEACHUM HAOIIONCHUM,
VU3MEPEHUM U UCCIIEIOBAHUM.

Hcnonb3oBaHue CpeACTB HAMIATHOCTH HM  y4eOHOTO OOOpYyHOBaHHS B
y4eOHOM TIpOIlecC€ HAMpaBICHO Ha BBIMOJIHEHUS CHEAYIOMUX  (QYHKIUH:
obecreunBaroT 0oJiee MOJHYI M TOYHYI0 MH(MOpPMAIHMIO 00 M3y4aeMOM SIBICHUU
Wi OOBEKTe M TEM CaMbIM CIIOCOOCTBYIOT TOBBIINICHUIO KadeCcTBA OOYyUCHHUS;
MIOMOTal0T B MAaKCUMaJIbHOM MEpE Pa3BUTh MO3HABATEIILHBIE NHTEPECHl YUALIUXCS;
MOBBIIAIOT YPOBEHb HAMISJHOCTU M JOCTYIMHOCTH OOYyYEHHUS;, YBEJIUYHUBAIOT
00bEM CaMOCTOSITENIbHOM pabOThl  yyallMXCs Ha YpOKE U BHEYPOUYHOMU
NEATeNIbHOCTH; CO3/Ial0T YCIOBHUS JJIsl OPraHU3alMK MPAKTUKO-OPUEHTUPOBAHHOM
MPOEKTHON M HCCIIEIOBATEIBCKON JIEATEIbHOCTH; JTal0T BO3MOXKHOCTh JIOCTYITHEE
U DIyOXXe packpbITh colepKaHhe ydyeOHOro wmarepuana, CHoocoOCTBYIOT
(GOPMUPOBAHUIO Y YUAITUXCS MOJIOKUTEIbHBIX MOTUBOB O0yUEHHS.

Baxnenmen w4actero ocHamenus Llentpa «Touka pocrta» sBusercs
uudposasi maboparopusi, NMepeyeHb JaTYUKOB KOTOPOW MO3BOJSET MCIOJIb30BATh
3Ty J1abopaTropuio Mpu u3ydyeHUH (GU3UKH, XUMUU W Ouosoruu. BBeneHue B
IIKOJIbHBIA OKCIEPUMEHT HUGPPOBBIX ITATUMKOB [JII PETUCTPAUU PA3TUYHBIX
BEJIMYUH U BO3MOXXHOCTH HCIIOJIB30BaTh KOMIIbIOTEp (CMapThOH WM TUIAHIIET)
JUISL pacyeToB U 0(OPMIICHHS PE3YyJIBTaTOB OMBITOB, MO3BOJISIET MEPEUTH HA HOBBIN
KaueCTBEHHBIN YPOBEHb MTPOBEJICHUS U3MEPEHH, YIIPOCTUB MPOLIECC U3MEPEHUN U
MOBBICUB WX TOYHOCTH. [losiBeHMEe HUGPOBBIX TEXHOJOTUN B J1A0OPATOPHBIX
paboTax TMOBBINIAET HMX AaKTyaJbHOCTb W TMPHUBJICKATEILHOCTh B CO3HAHUU
COBPEMEHHOIO IIKOJIbHUKA, YCWJIMBAET HANISAJIHOCTh KAK B XOJE OMNBITOB, TaK U
npu 00pabOTKE pe3ylbTaTOB C WCIIOJIB30BAaHMEM NPOTPAMMHBIX CpenacTB. s
OKCTIEPUMEHTOB MO OMOJIOTUM W XUMHUHU ITO SBISCTCS 3HAUUMBIM TEPEXOJOM OT
Ka4€CTBEHHBIX HAOIIOCHUIN U ONBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanue nudpoBoi 1a00paTopuul CyIIECTBEHHO U3MEHSET MOAXOJIbI
K MPOBEJICHUIO U JEMOHCTPAIIMOHHBIX, 1 YUEHUUECKUX OIBITOB:

Wcnons3oBanue MUQGPOBLIX JaTYMKOB B  KAaueCTBE H3MEPUTEIBHBIX
WHCTPYMEHTOB H3MEHSET TOAXOAbl K TMPOBEJACHUIO TMPSMBIX H3MEPEHUN
(bU3UYECKUX BEITUYMH.

TpaguumoHHO B  KayecTBE CPEICTB  HM3MEPEHUS  HCIOJIb30BAIHCH
IpOCTEHIlINe HWHCTPYMEHTHl (pbIYaKHbIE BECbl W PA3HOBECHI, MEH3YypKa,
JTUHAMOMETP, TEPMOMETP) U CTPEJIOYHBIEC MPUOOPHI (aMIIEPMETP U BOJIBTMETP).

Hcnonb3oBanue 1MUMPOBBIX NaTYMKOB MO3BOJISIET HA COBEPIICHHO APYTrOM
Ka4Y€CTBEHHOM YPOBHE NPOM3BOAUTH M3MEPEHUS BPEMEHH, PACCTOSIHUSI, UMETh
BO3MOXKHOCTh PETHCTPUPOBATh W HAOMIOAATh W3MEHEHHE BO BPEMEHU TaKHX
BEJIMYMH KaK TEMIIePATypa, IECKTPUUECKOE HAMPSHKEHUE, CUjla TOKa U T. 1.

OTH BO3MOXHOCTH TO3BOJISIIOT, HAIPUMEpP, Ha ypoKaxX (PU3UKU C BBICOKOM
TOYHOCTHIO U3MEPUTh MTHOBEHHYIO CKOPOCTh T€Ja, IBUXKYIIETOCs HEPAaBHOMEPHO,
HaOJIIo/IaTh B IMHAMUKE MPOIECC JIEKTPOMArHUTHON WHIYKIIMH, BOBHUKHOBEHHE



U HM3MEHEHUE HMHAYKIMOHHOIO TOKa, HMCCIIE0BaTb W3MEHEHHE TEMIIepaTyphl C
TEUEHHEM BPEMEHH B IIPOLIECCE YCTAHOBJIEHUS TEIUIOBOIO PABHOBECHUS U T.1.

Ha ypokax Gmonoruu nosiBiasieTcsi BO3SMOXHOCTb MOJYYUTh KOJTHMYECTBEHHbBIE
JAHHBIE TIPU MPOBEJCHUM OMBITOB, HAMPUMEpP: MpPHU OlpeaeseHun (¢(HaKTopoB,
BIIMSIOIIMX HAa CKOPOCTH mpolecca (OTOCUHTE3a, MPU U3yUYeHUH JbIXaHUsl KOpHEH
U JINCTHEB, MPU UCCIIEIOBAHUU YCIOBHUM MPOPACTAHUS CEMSH U T. [I.

Ha ypokax XumMuu Ha KOJIMUYECTBEHHBIM YPOBEHb MEPEXOAST MPAKTUUECKUE
paboThl MO U3YUYEHUIO Mpoliecca AEKTPOIU3a, UCCIAEI0BaHUE SK30TEPMUUYECKUX U
HIOTEPMHUYECKUX peaKluid, TeraoBoro s¢dekra ropeHuss TomimBa U T. A. C
UCTIOJIb30BAHUEM TPAJUIIMOHHBIX «aHAJIOTOBBIX» CPEACTB MOAOOHBIE H3MEpPEHUS
BBIMIOJIHUTh HEBO3MOXKHO. O/IHaKo, MpU mepexojie Ha HU(POBYIO J1abOPaTOpHUIO B
TEMaTU4YECKOM IUIAHUPOBAHUKM HEOOXOAMMO MPENyCMOTPETh JOMOJIHUTEIBHOE
BpeMs i o0yueHus paboTe ¢ AaTYMKaMHU, BKIIOYasi COOPKY SKCIIEPUMEHTAIbHON
YCTAaHOBKHU C JIaTYMKAMU, CHATHE MOKA3aHUI ¢ 3KpaHa KOMIbIOTEpa, ONpeieIeHue
IIOI'PEIIHOCTEN U3MEPEHUM.

Jnist pabotbl ¢ UMQPOBBIMU JAaTYMKAMU HCIOJIB3YETCS CIELUAIbHOE
IpOrpaMMHOE OOecIieueHrne, YCTaHOBICHHOE Ha KOMITbIoTep. JlJisi KOMMYyHHUKAIIUU
U(GPOBBIX JATYMKOB, 3aMCH W XpaHEHUs HWHGOPMALMH, TOJYYEHHOW C HX
MOMOIIbIO, HU(POBas JTa0OPATOPUs UCHOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOAMMBIM YCTaHOBJIEHHBIM MPOTPaMMHBIM 00€CIIEUEHUEM.

Hcnonp3oBaHue  KOMIBIOTEPHOH  (OPMBI  PETUCTpallMM  TMOJYYEHHBIX
3HaYEHUH ¢ TOCTPOCHHsS] TpaduKOB H3MEHAET TMOAXOAbl K O(OpPMICHUIO
71a060paTOPHBIX M MPAKTHUCCKUX padOT 00yJIArOIITMUCS.

JlaHHble, MOITY4YEHHBbIE NPHU MOMOIIM LHU(PPOBBIX AATYUKOB, BHOCATCS B
AJIEKTPOHHBbIE TAONMIBI, YTO TMO3BOJSET CTPOUTh TIpaduKU 3aBUCUMOCTEU
UCCIIelyeMbIX BEJIMYMH Ha 3KpaHe KoMmIbloTepa. Ha ocHoBaHMUM 3THX rpauKoB
JIeNaTh BBIBO/IBI O XapakTepe 3aBUCHMOCTHU BEJIMYUH OT BPEMEHHM WJIU JPYyTHX
napameTpoB. Ha ymimyOneHHOM ypoBHe 1enecoo0pazHo o0yyarb MPOBOJIUTH
anmpOKCUMAIIMIO BEIOPAHHBIX TOUYEK UTOTOBOM rpaduuecKoil 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOXXHOCTH TIO3BOJIAIOT aBTOMATU3UPOBATH PYTHUHHBIE
OpOLEAypbl  3aloJIHEHUs TaONWll, BBIIOJHEHUE OJHOTUIIHBIX  PacueToB,
noctpoenust rpadukoB. L{udposas dorokamepa mosBosser choTorpadupoBaTh
coOpaHHYIO0 SKCIIEPUMEHTANIbHYIO YCTaHOBKY M NPHKpenuTh (oTtorpaduio B
SNEKTPOHHBIN oT4eT. Takum 00pa3oM, OCYyIIECTBISETCS Mepexoa K 0(hOpMIICHHIO
AJIEKTPOHHOTO  OTYETa O MPOACTIAHHOM SKCIIEPUMEHTE, MPOEKTHOM WU
UCCIIE0BaTENIbCKOM padoTe.

B0O3MOXHOCTP  HCNONB30BaHUS ~ BUACOHAONIONEHUA 332  MPOLECCOM
BBINIOJIHEHUSI TMPAKTHUYECKUX paldoT oOOy4yarolMMUCS M3MEHSET MOAXOAbl K
OLICHUBAHUIO PadoT.

DNEKTPOHHBIA OTYET O MPOJETAHHOM NPAKTUYECKOW paboTe MOXKET
COMPOBOXKIATHCS MPUKPEIUICHHOM (oTorpadueil, koTopasi Mo3BOJSET OIECHUBAThH
NPaBUIBHOCTh COOPAaHHOM OSKCIIEPUMEHTAIbHOM YCTAHOBKH, Oo0Jee IOJHO
ONpeniensTh  MOJHOTY M  NPaBWIBHOCTb  HPOJEIAHHOIO  HCCIIEJOBAHUA,
AHAJIM3UPOBATh JOCTOBEPHOCTH IPENCTABICHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX.
[Ipy 0AHOBpEMEHHOM BBINOJHEHUH PAa3HBIMU TIPyHIaMH OOYyYarOIIHUXCS Pa3HbIX



UCCIIEZIOBATENIbCKUX paboT 1e1eco00pa3HO HCMOIb30BaTh BUICO3AMUCh BCETO
xoma paboT. B 3TOM ciyuyae OIEHMBATBCS MOTYT HE TOJBKO MpeIMETHBIC
pe3ybTaThl, CBA3aHHBIE C MPOBEJACHHEM KOHKPETHOTO OKCIEPUMEHTa, HO W
KOMMYHHKATUBHBIE W  PETYJIATHBHBIC JICUCTBUSA: IUIAaHUPOBAHHE  PaOOTHI,
OTCIIeKUBaHUE Xo/la paldOThl, KOPPEKIHUs IUlaHa padoThl, KOMMYHHKAIUs B
COBMECTHOM AEATENbHOCTH, HAIMYUE (MM OTCYTCTBHE) KOH(MIMKTOB U CIOCOObI
UX pelIeHusl.

Hcnonp3oBanue nudpoBbix 1a00paTopuil CyIIECTBEHHO PACIIUPSIET CIEKTP
BO3MOXHBIX OIIBITOB W HCCIEIOBAaHUN, OCOOCHHO JTO KacaeTcs U3yueHUs
OMOJIOTUM Y XUMUH.

Pacmmpenue cmekTpa BO3MOXHOCTEH MOXKHO MPOWJUIIOCTPUPOBATh Ha
OpUMEpe U3YUYECHHS DJIEKTPOMArHUTHOM WHAYKIMU B Kypce ¢usuku. Ilpu
UCIOJIb30BAHUM CTPEJIOYHOTO aMmIepMeTpa TPaJAUIIMOHHO HAOMIOAAIOT JIUIL (HAKT
BO3HUKHOBEHHUS! WHAYKIIMOHHOTO TOKa B TPOBOJAHHKE M HM3MEHEHHUE €ro
HanpaBJIeHUs] IPU U3MEHEHUU CKOPOCTH BHECEHMSI MarHUTA WK €ro MOJSPHOCTH.
Hcnonp3oBanue UPpPOBOro AaTdyvKa MO3BOJSET NOMY4YUTh ocuusuiorpammy OJ1C
WHAYKIWY, BO3HUKAIOIIEH B KaTyIlIKe, MpPH TMPOJIETE Yepe3 Hee MarHuTa. ITO
MO3BOJISIET CpaBHHUBATh 3HaueHUs MakcuMmanbHbix OJIC mpu mponere uepes
KaTyIIKy MarHuTa ¢ pa3sHbIMH CKOPOCTSIMH M C pa3HOM MOJSPHOCTHIO,
aHAJIM3UPOBATh BUJ MOJTy4YeHHOU 3aBHCHUMOCTH, KOHCTPYHUPOBATh
SKCTIEPUMEHTAIBHBIC 33]]a4H TI0 U3YyUEHHUIO AIIEKTPOMAarHUTHON MHIYKIIUH.

[Mudposass nabopaTopusi MO3BOJAET OPraHU30BaTh MPOEKTHYIO M y4eOHO-
MCCIICZIOBATEIIbCKYIO JIEATEIHHOCTh IIKOJIHHUKOB KaK B paMKax ypOKOB, TaK M BO
BHEYpPOUHOH JesTeabHOCTH. Hanuune pasHooOpa3HbIX HUPPOBBIX AATYUKOB JACT
BO3MOXKHOCTb TPOBOAHUTH CaMble Pa3sHOOOpPA3HBbIE HCCIEAOBAHUS, OMHUPASICh Ha
uHTEpechl olOyuaromuxcs. B kauecTBe nmpruMepa MOXKHO TMPHUBECTH HCCIICIOBAHUS
HKOJIOTMYECKOM  HAIpPaBIIEHHOCTH IO BBIABICHUIO (PAKTOPOB  3arpsA3HEHUs
OKpY’Kalollel cpe/ibl, M3y4YEeHUIO IKOJIOTMUECKOTO COCTOSTHUS MOMEILEHUI LIKOJbI,
NOYBBI, BO3JyXa B HACEJIEHHOM NyHKTe U T.J. MccrnemoBarenbckue padoThI ¢
UCTOIB30BaHUEM HU(POBBIX AATYMKOB LI€I€CO00pa3Ho mpeyiararh ydamumcs 10-
11 xjmaccoB B paMkax oO0s3aTeNbHOW [ HHUX MPOEKTHOW JIESITEbHOCTH.
BrinonHeHne TakuX TMPOEKTOB SIBISIETCSI OCHOBAHMEM I OLIEHKH HE TOJBKO
ypOBHSI C(HOPMHUPOBAHHOCTH MPEAMETHBIX PE3YJIBTATOB, HO HMTOTOBOW OIEHKU
JOCTIKEHHSI METAlpeIMETHBIX PE3YyJIbTaToB OOyYeHHs: KOMMYHHKATHBHBIX
(KOTOpBIE OIIEHWBAIOTCS KaK B MPOIECCE MPOBEACHUS pabOThI, TaK U B MPOIIECCe
3aIIUTHI MPOEKTA UM UCCIEIOBAHUA) U PETYIATUBHBIX (KOTOPBIE OLEHUBAIOTCS B
IpolLiecCe BBHIMOTHEHUS TIPOEKTA).

OcHatenue Juis u3ydyeHus: QU3MKU NPEACTABICHO B BUAE O0OpYIOBaHUS
JUIS IEMOHCTPAIIMOHHBIX OIBITOB W OOOPYIOBaHMS I J1aOOPATOPHBIX padOT U
YUYEHHYECKUX OIbITOB, BKJIIOYas OOUIyI0 s €CTECTBEHHOHAYyYHOTo IIMKJIA
u(poByI0 JTa0OPaTOPUI0, a Takke MU(PPOBYIO JabopaTopuio mo (Gu3MKe (Kak
JIOTIOJIHUTENBHBIN 3JIEMEHT U1 YIIIyOJICHHOTO U3YUYeHUS (PU3UKH).

JleMOHCTpaliMoOHHOE o0opynoBaHue obecrneunBaeT BO3MOXHOCTb
HAOMOACHUST OOJBIIMHCTBA HM3YYaE€MbIX SIBJICHUM, IMPOLIECCOB M 3aKOHOB. JTO
BO3MOXXHO TPHU ONTHMAJIHHOM COYETAHHH AHAJIOTOBBIX M IMH(PPOBBIX CPEICTB



HaOJIIO/ICHM], aHallM3a U3MEPUTENbHON HHpopManuu. Tak, Hanpumep, s Kypca
(U3MKKM OCHOBHOW WIKOJBI €CTh BO3MOKHOCTbH JIEMOHCTpAIlMM KJIACCHYECKUX
JEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB: TaJeHue Ten B Tpyoke HbroToHa,
JEMOHCTpalMs JeHUCTBUSA aTMOochepHOro AaBiieHus], 3akoHa [lackans, u3MeHEeHUs
o0bemMa Tes Npu HarpeBaHUU (OXJIAKJEHUH), TPUTKEHUS MOJeKya u T.4. HabGop
0 AJIEKTPOCTATUKE AA€T BOBMOKHOCTh JEMOHCTPALIMH NEKTPHU3AIMU Tell, 3aKOHa
COXPAHEHMS 3apsAJia, JUHUN HAIIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISA U T.JI. U MOXKET
UCIIOJIB30BAThCA KaK 8 Kilacce MpU U3yHYEHHM 3JIEKTPOMAarHUTHBIX SIBJIICHUM, TaK U
B 10 KJacce npu U3y4yeHUH IEKTPOCTATUKHU.

[Ipn mnpoBeneHUU AEMOHCTPALMOHHBIX ONBITOB JOJKHBI COOMIOAATHCS
TpeOOBaHMUSI K WX HANIAJHOCTU (SICHAs W TIOHATHAs I[IOCTAHOBKA OIBITA),
BUJUMOCTH JUUISi BCEX YydalllUXcs Kiacca (MpyU HAJIWYUU MENKHUX JieTalel
UCIIONIb3YETCS WX YBEIMYEHHOE H300paXeHUE TMpHU TMOMOIIU BeO-KaMephl),
HMOIIMOHATILHOCTH U, TI0 BO3MOXXHOCTH, 3aHUMATEIBHOCTH (JIEMOHCTPAIIMOHHBIN
OMBIT JOJDKEH BBI3BIBATh MHTEPEC YYAlMXCS, CO3/1aBaTh MOTUBALMIO K U3YUYCHUIO
npenMera) W yOenmuTenbHOCTH (TMOKa3biBaTh TOT A(M(EKT, Ha JEeMOHCTpPAIUIO
KOTOPOTO OH OBLT HAIIPABJICH).

Onnako peanu3anusl ACSITEIBHOCTHOTO TOAX0Ja B OOy4YeHHH (PHU3UKE
NEPEHOCHUT aKIEHT C JEMOHCTPAllMOHHOIO OJKCIIEPUMEHTa Ha YYEHUYECKHUU.
Hampumep, mo MexaHMke HCCI€IOBaHUE KHUHEMATUYECKHX 3aKOHOMEPHOCTEM,
3aKOHOB JMHAMUKH, KOJIEOATENIbHBIX JIBM)KEHUHM TEPEHECEHO B YUYEHUYECKUU
AKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopyaoBanus. llpu wuzyuenuun
ANIEKTPOJAMHAMUKY J1aboparopHoe 0O0O0pYIOBaHUE IMO3BOJSIET MCCIENOBAaTh HE
TOJIBKO 3aKOHBI TOCTOSHHOTO TOKa, HO C UCIOJb30BAHHUEM KOMIIBIOTEPHOTO
ociuutorpada Mmo3BoJisieT MPOHAONIONAaTh W WCCIENOBaTh AJIEKTPUUECKUE 1EMU
HNEPEMEHHOI0 TOKa, OJOK JHOAOB TII03BOJIIET HCCJIEN0BaTh BOJIbTAMIIEPHbBIE
XapakTepuCcTUKu Auoaa. llpu m3yueHum onTHKM JaboparopHOoe 00O0pyIOBaHME
NO3BOJISIET W3YYWUTh 3aKOHBI TI'€OMETPUYECKOW ONTHKHM (MpPEJOMIIEHHE CBETa B
MOJIYUUJIMH]IPE U TIOy4eHUE U300paKeHUsl B JIMH3aX) U MPOHAOII0IATh OCHOBHBIE
ABJICHUS BOJIHOBOM ONTHKK (MHTEep(dEepeHuuss M NOJsApU3alus), HCCIEA0BATh
T pakuuio cBeTa (Iu(ppaKIMOHHAS PELIETKA).

B coorBercTBMM € TpeIMETHBIMU pe3ylbTaTaMu OOyyeHus (U3HKe
o0opy0OBaHUE JIsl YUEHUYECKUX OMBITOB OOECIEUMBAET MPOBEACHHUE CIEAYIOIINUX
TUIIOB Pa0OT, CrPYNNHPOBAHHBIX IO BUJAM JEATEIBHOCTH, HE3aBUCHUMO OT HX
TEMaTU4EeCKOU MPUHAIJIC)KHOCTH:

1. TlpoBeneHue mNpsSMbIX H3MEpPEHUN (PU3NYECKUX BEIUYUH (M3MEpPEHUE
Macchl, 0OBbEMa JKHMJIKOCTH, TEMIIEpaTyphl KUIAKOCTH, CHJIBI, CHJIBI TOKa,
HaANPSDKEHUS ) C UCITOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX PUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEANOIOKEHUHN (IpsMble U3MEpEHUs (PU3NUECKUX
BEJIMYMH M CpPaBHEHHME 3aJaHHBIX COOTHOLIEHUH Mexay HumH). Hampumep:
IIPOBEPKA YCIOBHUI IIJIaBaHUs TE€J, YCJIOBHI pAaBHOBECHUS pblyara U OJOKOB,
3aKOHOMEPHOCTEW  MOCJENOBAaTeIbHOTO M MApPAJUIEbHOIO  COEIUHEHUs
IPOBOJAHUKOB U T. 1.

3. PacueT o nosry4eHHbIM pe3ysibTaTaM MpsIMbIX U3MEPEHUI 3aBUCUMOTO OT
HUX MapaMmeTpa (B OCHOBHOM IIKOJI€) U KOCBeHHbIe u3Mepenus (B 10-11 kmaccax).



Hampumep: yckopeHwe Tella NpU PaBHOYCKOPEHHOM JIBHOKEHHH, YCKOPEHHE
CBOOOJHOIrO MaJACHUS, )KECTKOCTh MPYXHUHbBI, KOA(DPUIMEHT TPEHUSI CKOJIbKECHMUS,
MexaHuueckas paboTa ¥ MOIIHOCTG U T. [I.

4. HaGmofieHue sIBICHUI U MOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE)
0 OOHapyXeHHIO (PAaKTOPOB, BIUSIOUIMX HA NPOTEKAaHUE [AHHBIX SBICHUM.
Hanpumep: npssMosvHeliHOe pacpOCTpaHEHNE CBETA, IUCIIEPCUSI CBETA; U3yUYEHUE
CBOMCTB M300pak€HMsI B IJIOCKOM 3€pKaJie U T. II.

5. UccnenoBanre 3aBUCMMOCTU OJJHOM (PM3MUECKOW BEITMUYMHBI OT JIPYroM
IPE/ICTaBIEHUEM DPE3YyJIbTaTOB B BUJIE rpauka W pacyeTa MCKOMOIO MapaMeTrpa.
Hanpumep: 3aBUCHUMOCTH IMyTH PABHOMEPHO JBMXKYLIErocs Tejla OT BpPEMEHU
JBUKEHUSI TEJa; CUJIbl TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAJbHOTO JIaBJICHUS,
KauecTBa OOpaOOTKM IOBEPXHOCTEM TEN M HE3aBUCHUMOCTU CHJIBl TPEHHS OT
IUIOIIA M CONPUKOCHOBEHUS TEJ; CUJIbl YHPYrOCTH OT YIJIMHEHUS TPYKUHBL;
BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tejda U OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT IIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO U T.J.

JlaGoparopHoe o0opymoBaHue obecrnieunBaeT CaMOCTOSTEIIbHBIN
YUEHUYECKUH OKCIEPUMEHT, KOTOPBIH MOXKET HUMETh pa3IUu4Hble (POPMBIL:
(pOHTANBHBINA AKCIEPUMEHT ((POHTAIBHBIE OMNBITHI M J1a0OparopHbIE PadOThI),
paboThl  MPAKTUKyMa, Y4EOHO-HCCIIEIOBATEIbCKUE Pa0dOThl U MHPOEKTHI
AKCIIEPUMEHTAJIBHOrO Xapakrepa. [Ipm 3TOM HOPMaTUBHO-00s3aTENbHBIM BHE
3aBUCUMOCTH OT YypOBHA u3ydeHus] (u3uku (0a30BbIA WM YIIyOJIEHHBINH) U
oOpa3oBaTesibHOW TpOrpaMmbl  (OCHOBHAs WJIM CpPEIHSs IIKOJIA) SIBJISETCS
(poHTaNbHBIN IKCIIEpUMEHT. IMEHHO MOCPenCTBOM (PPOHTAIBHOTO 3KCIIEPUMEHTA
JOCTUTAIOTCSl IPEIMETHBIE PE3yNbTaTbl HSKCHEPUMEHTAJIbHOIO Xapakrepa, a
yUYalIMMHCS OCBAaMBAIOTCSI CIOCOOBI JEMCTBMI, COOTBETCTBYIOLIME YyKa3aHHBIM
BBIIIIE TIATH TUNAM paboT. JIabopaTopHbIi MPAKTUKYM I1eJIeco00pa3eH TOIBKO MPHU
yriTyOJI€HHOM YPOBHE M3yUY€HUs IpeaMeTa.

OnTuManbHBIM JUISL  JOCTIDKEHHUS IIeJied TMpPOBEACHUS (PPOHTAIBHOTO
DKCIEPUMEHTA SIBISETCA IPEACTABICHHE J1a0OPATOPHOTO OOOpPYAOBAHMS U
MaTepUaJoB B BHJIE TEMAaTHYECKUX KOMIUIEKTOB IO MEXaHHUKE, MOJEKYISIpPHOU
(bu3nKe, dNEKTPUUECTBY M ONTHUKE. Vcronb3oBaHUE TEMaTHUYECKUX KOMILJIEKTOB
crnocoOcTByeT (OPMHUPOBAHUIO TAKOTO Ba)KHEWIIEro YMEHHUA, Kakmoadop
ydaluMUcs O0OOpYyIOBaHHS B COOTBETCTBUM C LEJIbIO UCCIENOBAaHUSA U3
U30BITOYHON HOMEHKJIATYPhl MPEJIOKEHHOTO0 KOMILIEKTA; MO3BOJISET MPOBOIUTH
SKCHEPUMEHTAIbHYIO pabOTy Ha JIO0OM JTale YpOKa; YMEHBIIAET TPYLOBBIE
3aTparbl Y4YuTeNs NpU MOAIOTOBKE K YpOKaMm, IIOCKOIbKY HE Tpeldyercs
NEPEKOMIIOHOBKA 000PYI0BaHMS B COOTBETCTBHUHU C 3aJlauaMi KOHKPETHOI'O YPOKa.
[Ipy nnaHUpoBaHMM MPAKTUUYECKUX pabOT BaXHO HMETh B  BHAY, YTO
IPEIMETHBIE PE3yJbTaThl HKCIEPUMEHTAIBHOIO XapaKTepa MOTYT ObITh OCBOEHBI
TOJIBKO MIPH ONTHUMAJIBHOM COYETAaHUHM KPATKOBPEMEHHBIX ()POHTAIBHBIX OIMBITOB U
OJTHOYACOBBIX J1a00PaTOPHBIX PabOT.

Baxnoe 3HaueHue wumeer TOT (HAKT, YTO B COCTaB (PPOHTAIBLHOIO
00opyI0BaHUs HAPALy C AHAJIIOTOBBIMHU BXOJAT U HU(POBBIE CPEICTBA U3MEPEHMUS.
K HUM OTHOCATCS 3NEKTPOHHBINA CEKYHIOMEDP C AaTYUKAMHU, JIEKTPOHHBIE BECHI U



natuvkd  uudpoBoit  jmaboparopun. Takum  o0Opa3oMm, 0OpH  MNPOBEICHUU
(pOHTANBHOTO JKCIIEPUMEHTa B OCHOBHOW IIKOJIE YYEHUKHA 3HAKOMSTCS C
AJIEKTPOHHBIMHU CIIOCOOAMU U3MEPEHUN U BBIYMCIICHUN.

bnox obopynoBaHus sl yUeHUYECKUX padoT no ¢usnke cHopMUpoOBaH Ha
0aze mepeuyHs OOOpYHOBaHMS ISl TPOBEACHUS OCHOBHOTO TOCYIAPCTBEHHOIO
sKk3aMmeHa 1o ¢usuke. Mcnonb3oBanue npuOOpoB U 000PyI0BaHUS C €AUHBIMU IS
BCEX  OOyyaroUMXCS  XapaKTepUCTUKaMU  IO3BOJSIET  CTaHJApTU3UPOBATH
IPOLEAYPHl BBINOJIHEHUS OSKCHEPUMEHTAIBHBIX 33aJaHUM Ha D3K3aMEHE U
00ecreunTh HAJEKHYIO OLICHKY Pe3y/IbTaTOB Ha OCHOBAHUHU SKCIIEPTHOM MPOBEPKH
oTrBeTOB OOydvaromuxcs. [Ipu 3TOM OCHOBaHMEM MAJisi BBIBOJA O IMPaBUJIBHOCTHU
IPOBEJECHUSI JAaHHOIO ONBITA SIBJIAIOTCS PE3YJbTaThl, MOJyYECHHbIE Yy4YalUMUCS
NOCPEICTBOM MPSIMBIX U3MEPEHUH 3aJTaHHBIX (PU3NYECKUX BEITUYHH.

HabGop anga mnpoBeneHHsT OCHOBHOTO T'OCYAAPCTBEHHOIO  3K3aMeHa
obecrieurBaeT  pa3pabOTKy  HECKOJbKUX  OAHOTUIHBIX  3aJlaHUi npu
UCIOJIb30BAHUM OJIMHAKOBOTO OOOpPYIOBaHUS C pPa3HbBIMU XapaKTEPUCTHUKAMHU.
DTOT MOAXOJ 11eJIeCO00pa3HO MCMONb30BaTh M MPU MPOBEACHUM (PPOHTAIBHBIX
OMBITOB M JIabopaTopHbIX paboT. Hampumep, mpu NpOBEIECHUU HCCIEIOBaHUS
3aBUCHUMOCTH CHWJIbI TOKa OT HANpPSKEHUS MOXHO BBIICIUTH B KJIacce€ TPYMIIbI,
KOTOpble OyayT MpOBOAWUTH JaHHOE HCCIIEIOBAHUE, HCHONb3YsS PE3UCTOPBI C
pa3HBIM COINPOTHBIIEHHWEM, M Jamnoyky. Ilo pesynpraraMm MOXXHO CpaBHHTH
NOJYyYEHHbIE 3aBUCHUMOCTH, OOCYIUTHh TpaHUIIbl BBINOJHEHHsS 3akoHa Owma ams
ydacTKa LeH, OIPEIETUTh CONPOTUBIICHHS PE3UCTOPOB.

CnemyeT OTMETUTh, YTO NpPHU NPOBEIECHUU (PPOHTAIBHBIX OINbBITOB U
7ab0opaTopHbIX padOT B OCHOBHOM MIKoJie TpeOyeTcs 3aluch pe3ysbTaTOB BCEX
OpsSIMBIX ~ M3MEPEHMH C ydyeToM aOCOJIOTHOW MOrPEUIHOCTH. 3Aech IpU
UCIOJIBb30BAaHUM  TPAJULMOHHOTO 00OpydOBaHUs (MEH3YypOK, JIHHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX AaAMIIEPMETPOB M BOJBTMETPOB aAOCOIIOTHYIO
HOTPEIIHOCTh 11eJIeCO00Pa3HO CBs3bIBaTh C LIEHOW neieHus mnpubopa, a mpu
nepexone K HU(PPOBBIM HHCTpyMEHTaM (IU(PPOBbIE BEChl U JATYUKU) YUUTh
paboTarh ¢ ONMHMCAHHUSAMH 3THUX NPUOOPOB, BBIACHSS JaHHbIE 00 abCOMIOTHOM
NOTPEMIHOCTH, JTUOO Mpeaararb 3Ha4eHUe NOTPEIIHOCTH B TEKCTE 3aJaHUM.

[Ipy 1npoBeneHUM UCCIAENOBAaHUS 3aBUCHUMOCTEH OAHOW  (PU3MUYECKO
BEJIMYMHBI OT ApPYrodl ydamuecs AOKHBI OCBOUTH IMOCTPOEHUE TpaPUKOB C
yKa3aHHeM a0COJIOTHBIX MOTPEIIHOCTEN, a IPU MPOBEJECHUU padOT Ha MPOBEPKY
IPENOJIOKEHU — yMETh CpaBHUBATh 3HAYECHMS JIBYX MPSAMbBIX H3MEpPEHUH C
y4eTOM aOCONIOTHOM MOTrpelHOCTH (Hampumep, MyTeM CpPaBHEHHUS WHTEPBAJIOB
MOJIYYEHHBIX 3HAUCHWM Ha 4YuciaoBol ocu). IlpoBeneHue wu3MepeHHid u
uccienoBanuii B kypce ¢usuku 10-11 xmaccoB JOMOMHSIOTCS UCHOJIb30BAHUEM
OTHOCHUTEJIBHBIX IOTPENIHOCTEM, ydYallhecs JOJDKHBI HAay4YHMThCS PacCUUTHIBATH
OTHOCHUTEJIbHBIE TOTPEIIHOCTH B IMPOCTEMIIMX CIydasx MPsSMbBIX HU3MEPEHUN U
CPaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHU.

OOpamaeM BHUMaHHE, YTO OIIEHMBAaHUE JIAOOPATOPHBIX PAOOT JOJKHO
0a3upoBaThCA, KaK MU B KPUTEPHUSAX OLICHUBAHUS SKCIEPUMEHTAJBHBIX 3aJaHUMN
KHM OI'3, He Ha npaBuiabHOCTA 0OpMIICHHS OTYETa O padoTe, a Ha



MPaBUWIBHOCTH JCHUCTBUM 1O COOpPY YCTaHOBKH, MPOBEACHUIO OIBITOB, CHSITHUIO
NoKa3aHuM MpruOOpPOB.

OcHaienre i U3y4eHUsT OWOJIOTUM TPEJCTABICHO KOMILIEKTaMU
JIEMOHCTPAIIMOHHBIX BJIAKHBIX MpPENaparoB, repOapueB U KOJUICKIMM MO pa3HbIM
TeMaM Kypca OuoJoruu, a Takxke IudpoBoil jmaboparopueil s NpOBeIEHUs
npakTuyeckux padot. Kpome toro, nmpu uzydeHnn OMOIOTHU MOXKET UCIIOIb30BaTh
nudpoBas jaboparopusi 1Mo OuogoruM (Kak JOMOJHUTEIBHBIM AIIEMEHT s
yIIyOJIEHHOTO M3YUYeHHUs Kypca).

B ydeObHom mporecce ydammecs TOMKHBI TOJYYUTh BO3MOXHOCTh
YYBCTBEHHOTO BOCTIPUSTHS M3y4aeMbIX sSBJICHUN U 00hekTOB. OMHAKO M3ydaeMble
SIBIICHUSI U OOBEKTHI HE BCEIJa MOTYT OBITh HEMOCPEICTBEHHO BOCIPOU3BEIACHBI
WM TOKa3aHbl B yuyeOHOM moMmelieHuu. B 3ToM ciaydae ydebHOe 00opynoBaHue
AT BO3MOXKHOCTh HMX BOCIPOM3BECTH OIOCPEIOBAHO, Yepe3 KOJUICKLHUIO,
repOapHbIi JTUCT, MUKpPOIIpEnapar, Mojielib, BUACOPparMeHT u T.11.

BrnaxHple mnpenaparbl MOPEACTABISIOT €000 HaTypajdbHbIEe OOBEKTHI,
CMOHTHPOBAaHHbIC Ha CTEKISHHOW IIJJaCTUHKE W ONYIICHHBIE B CTCKIISTHHBIN
WIMHAP C KOHCEPBUPYIOLIEH >XUIKOCTBIO, JIUOO MPENCTABICHHBIE B IJIACTHKE.
3nech mpeiaraloTcs TOTalbHbIE Mpernaparhl, MO3BOJSIONINE H3ydaTh BHEIIHEE
CTPOCHHME OpraHu3Ma WiH ero yactu, (Hanpumep: «Kopenb 6000BOT0 pacTeHus C
KkiyOeHbkammuy, «['amtokay); aHaTOMUYECKHUE Tpenaparsl, MpeaHa3HAYCHHbIE IS
W3yYCHHs] BHYTPEHHETO CTPOCHUSI OpraHW3Ma WJIM €ro OpraHoB (HarpuMmep:
«BHyTpeHHEE CTpOoeHHE JATYmIKN», «BHyTpeHHee CTpOeHHE  TTHUID);
OMONIOTHYECKHUE TMpernaparhl, Jalollhe MPEeACTaBICHUE O CTaausIX pPa3BUTHUS
opranu3ma (Hanpumep: «Pa3Buthe KOCTHCTOW pPBIOb», «Pa3BUTHE KypHUIIBI»).
Brnaxnsie mpenaparbl MCHOJB3YIOTCS KaK pa3laTOYHbIA MaTephan B Ipoliecce
JEMOHCTpALMM MPU U3YUYCHUH HOBOTO MaTepualia UK B MPOIECCE BBIMOJHECHUS
MPaKTUYECKUX 3a/IaHUH, pa3paO0TaHHBIX Ha UX OCHOBE.

['epbapun — coOpaHHe NTPECCOBAHHBIX, 3aCYIICHHBIX PACTCHHH WIW HX
YyacTel MOMOTaroT M3ydaTh pacTeHHe B KaOMHETE W y3HaBaTh €ro B MPUPOJE, a
repOapuzanusi — HauboJee MPOCTOil Cocod COXpaHEHUs PACTEHHUM U WX YacTel B
TEYeHHE JUIUTEILHOTO BpEeMEHH. B mepeuHe mnpesiaraercs CUCTEMaTHYECKUN
repOapuii (Hanpumep, «OCHOBHBIC TPYIIBI pAaCTEHUW») W repbapuil mo oOuiei
Ouonoruu  (KOTOPBIA  TIO3BOJISIET  MPOWJUTIOCTPUPOBATH  M3MEHYUBOCTD,
UCKYCCTBEHHBIN OTOOp, CHCTEMAaTW4YECKHE KAaTeropud ¥ BHUJA000pa30OBaHME,
JTUBEPTCHIIMSI W KOHBEPTEHIIMS, TOMOJIOTHYHBIE W aHAJOTHYHBIE OpTaHBI,
pPYIUMEHTAapHBIE OpraHbl, apomopdo3, wuamoamanTarus (QEHOTUIT W TEHOTHII,
NOJIMIUIOW/IUSA, OTJaJ€HHasl TUOpUAN3alMs, B3aUMOJEHCTBUE PpACTEHUH C
abuoTH4ecKUMu (pakTopamMu cpeibl, B3aUMOJCUCTBUE PACTEHUM C OMOTHYECKUM
dakTopamu cpenpl). lepOapHblii MaTepwan HMCHOJB3YIOT KaK pa3laTOYHBIN
Marepuana JJiss  JEMOHCTpalldd HU3y4aeMbIX OOBEKTOB, JJii BBITIOJHEHUS
MPAKTUYECKUX 3aJaHUM MPHU 3aKpEIUICHUU MaTeprana Wik JUarHOCTUKU YYEOHBIX
PE3yJIBTaTOB.

Taxxe TpencTaBICHbl KOJUICKIIMM — HAOOpHI MPEAMETOB WM BEIECTB,
nof00paHHBIX TIO ONpeneiaeHHbIM TMpu3HakaM. OObeKTaMH HX MOTYT OBbITh
pacmpaBlICHHbIE W 3aCyIIEHHBIE HACEKOMBIE, paKOOOpa3HbIE, PaKOBUHBI



MOJUTIOCKOB, OTJIEJbHBIE YAaCTU CKEJIETOB >KMBOTHBIX. B KOJUIEKIUSAX COYETaIOT
HaTypaJibHble OOBEKTBHl C MX HM300paXEHHEM B BHUJAE PHUCYHKOB WM MYJSKEH —
umutauui. IlpemioxeHHsle B mepeduHe MOP(OIOrHYEeCKUe KOUIEKIUU JaroT
IPEJICTaBIEHUE O BHEUIHEM CTPOEHUU OPraHOB WM HUX 4YacTel, MO3BOJISIOT
IPOBOANTH CPABHEHUS! OOBEKTOB, BBISICHATH MX OOIIME YEPThl U YEPTHI Pa3IUuUs
(nanpumep: «IIpencraButenu OTPsAOB HACEKOMBIX» M JIp.); 0OIIEOMOIOTHUYECKHE
KOJUIEKIIMM  TIO3BOJISIIOT ~ BBISICHSATH B3aUMOCBSI3M B OPraHUYECKOM  MUpE,
paccMmarpuBaTh pPa3BUTHE OPraHU3MOB, IIPOCIEKHBATh OOIIEOMOIOTHUECKHE
3akoHOMepHOCTH (Hampumep: «l[Ipumepbl 3almUTHBIX NPUCHOCOONEHUN Y
HaceKoMbIx»). Komneknuu, kKak W TepOapud, HCIONB3YIOT Kak pa3IaTOYHBINA
Marepuan Uil JEMOHCTpAalMM  W3y4aeMbIX OOBEKTOB, /I  BBINOJIHEHUS
IPAKTUYECKUX 3aJaHUI MPU 3aKPEIUIEHUU MaTeprana Wikl JUarHOCTHKU YYEOHBIX

PE3yJIbTaTOB.
O3HaKOMJICHHE YyYallluXCd C MHUKPOCKONMUYECKUM CTPOCHHEM IKUBBIX
OpPraHu3MOB — OJIHa W3 IVIaBHEMIIMX 3a/Ja4 HAyKH, MO3BOJSIOMIMX IOJIBECTU

IIKOJTHHUKOB K TIOHMMAaHHWIO €JUHCTBA OpPraHuyeckoro mupa. s mpoBeneHus
naboparopHbIXx padboT B MUGPPOBYIO J1A0OPATOPUIO BKIIOYEH MHUKPOCKON, a B
KOMIUIEKTE MOCYAbl U 000pydOBaHUsl OOIIEr0 Ha3HAYCHUsI UMEIOTCS HEOOXOAUMOoe
OCHAIIEHHE 17151 IPOBEIEHU Ja00OPaTOPHBIX padoT.

[MudpoBass  maGoparopusi  BKJIOUAaeT  Ha0Op Uil  WU3TOTOBJICHUS
MUKponpenapatoB. CBexue Mpenaparbl HM3rOTaBIMBAIOT JJII HEMEIJIEHHOTO
paccmoTrpenusi. K HUM OTHOCSITCS dKUJIKOCTHBIE (OOBEKThI OOBIYHO MOMEIIAIOTCS B
BOJLYy, @ TIPEMapaThl COXPAHAIOTCS B TEUEHUE HECKOJIBKUX JHEH), cyxue (Harpumep,
YACTHUIy TNTUYBEr0 TMepa, MPOCTO TOJOXKUTh HA TPEIMETHOE CTEeKIO U
MHUKPOCKOTIMPOBATh), KUBbIE Ipernaparhl (Ma3Ku — KaIulk JKUAKOCTH, HAIpUMEp
KpOBM) U BUTAJbHBIC TMpenaparbl (KOTOPbIE WCIOJIB3YIOTCS ISl HU3Y4YeHUs
MaJIOKJIETOUHbIX  OOBEKTOB  (MPOCTEHINMX, KOJOHWUWA  BOJOpOCHEH), s
HaOmofeHusT BIWKeHUs (Tydenbku, ameObl). [IpuroroBnenne Mukpompemnapara
BBIPA0ATHIBACT y YUAIIETOCS HABBIKM CAMOCTOSITEIIbHON Pa0dOThI, aKTUBH3UPYET UX
NIO3HABATENIbHYIO JEATEIBHOCTh U 3HAKOMHUT C TEXHUKOM M METOIMKON HaydyHOIO
uccienoBanusa. B 1mudpoByro sabopaTopuio BKIIOYEH Takke U Habop
MUKpPONPENapaToB, KOTOPbIA COAEPKUT MOCTOSHHBIE IMpenaparkl, JOJIr0€ BpeMs
COXPAHSIOLIMECS B MPUTOAHOM JUIsI MUKPOCKOITUPOBAHUS BU/IE.

Crnenyer OTMETHTh, UTO HapsAy C UCMHOJIb30BAaHUEM IMEPEUUCIECHHOTO BBIIIE
y4eO0HOTO O0O0OpYJIOBaHHUS BaXHYIO pOJb B U3YYCHHH OWOJOTUU  WTPAIOT
IPUPOIHBIE OOBEKTH, TaK KAaK B OOJBIIMHCTBE CIy4aeB TOJHLKO OHH MOTYT
o0ecrneuynTs HauOOJIBIIYI0 KOHKPETHOCTh U TOJHOTY 3HAaHUW  ydaliuxcs,
MOMOTal0T (POPMUPOBAHUIO Y HUX MPaBUIIbHBIX OHoiornueckux 3Hanuil. K takum
KUBBIM OOBEKTaM OTHOCST PACTECHHS, >KUBOTHBIC >XMBOTO YTOJKa, aKBapuyma,
Teppapuyma. I(HPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTaMU
SBIISIIOTCSL KCKYpCUU B OMOJIOTMYECKHE M KpaeBEeIUECKHE My3eH, OOTaHHYECKue
cajibl, 300MapKK W OKPYXKAIOIME IIKOJNYy €CTECTBEHHbIE W HCKYCCTBEHHbIE
IPUPOJIHBIE COOOIIECTRA.

TpaguiuoHHble OUMOJIOTMYECKHUE MYJSDKM U MOJENIH B HACTOAIEE BpeMs
YCHEIIHO 3aMEHSIOTCS HU(PPOBBIMU 00pa30BaTEIbLHBIMU PECYPCAMU:



BUJ€OpparMEeHTaMH, aHUMalUEel, BUPTyalbHbIMH JaOoparopusimMu. Lludpossie
oOpa3oBaTesbHbIE pecypchl HE MOTYT CTaTh IOJHOLEHHON 3aMEHOW peajbHBIX
IPUPOIHBIX OOBEKTOB, HO JIalOT BO3MOXHOCTh MO3HAKOMUTHCS C 0oJiee ITUPOKUM

KpyroMm  OOBEKTOB,  CO3[Al0T  MPEANOCBUIKM Uil WMHTEHCU(UKAUU
0o0pa30BaTeNbHOIO Ipolecca M OOECHEUMBAIOT HE3aMEUIMTEIbHYI0 OOpaTHYIO
CBSI3b,  KOMIIBPIOTEPHYIO  BHM3yaju3auulo  MH(poOpMauu, aBTOMAaTU3aLIUI0

yIpaBIIeHUS YYEeOHOHN JESATEIBHOCTHIO U KOHTPOJIb €€ PE3yIbTaToB.

OcHamienye  Jjid  M3y4Y€HUd  XUMHM  TPEICTAaBIE€HO B BHJE
JEMOHCTPALIMOHHOTO 00OPYIOBaHUS, KOMIUIEKTAa XHMHYECKUX pPEaKTUBOB C
HEO0OXOIMMBIM 000PYIOBaHUEM M3 OOIIET0 KOMIUIEKTa MOCYAbl U O00OpYyJOBaHUS
JUIS YYEHUYECKUX OMBITOB M KOMIUIEKTa KoJjulekiuil. Kpome Toro, npu u3ydeHuu
XUMHUU UCHONB3yeTcss oO0Ias Juisi €CTEeCTBEHHOHAy4YHOro IMKIa LudpoBas
naboparopusi, a Takxke HUPPOBas TabopaTopus MO XUMHH (KaK JOMOJTHUTEIbHBIN
AJIEMEHT JUIsl YITyOJICHHOTO M3YYEeHUS] XUMHUH).

JIeMOHCTPAIIMOHHBIN AKCIIEPUMEHT SIBIISIETCA BAXKHOW YacThlO OOYy4YCHHS
XUMUH. 37€Ch BAXHO NOMHHUTH, YTO TMPU €r0 MPOBEJACHUU 00S3aTEIHHO JOHKHBI
OBITH COOIONEHBI BCE HEOOXOIUMBIE ITAITBI:

MOCTaBKa LI€JIA SKCIIEPUMEHTA,

ONMKCaHUE HEOOXOIWMOIO [UIsl €ro BBIIOJHEHHsS OOOpYyJOBaHUS WU PEAKTHBOB,
IUTAHUPOBAHUE MOPsI/IKA MPOBEIACHUS,

OTMCAaHMUE UCXOIHBIX BEIIECTB,

MPOTHO3UPOBAHUE OXKHUIAEMBIX B PEAKIIMOHHOM CMECH W3MEHEHUH W
PE3yJbTaTOB SKCIIEPUMEHTA,

ONMHUCcaHUuEe M3MEHEHUMN, MPOU3OLIEANIUX C BEIIeCTBaMHU, (HOPMYIUPOBKA BBHIBOJIOB
U3 DKCIIEPUMEHTA,

CO3/IaHME€ PHUCYHKA OKCIIEPUMEHTAIbHONM YCTAaHOBKHM U COCTaBJICHHE
YPaBHEHUs pEaKIUH.

B mnponecce mnpoBeneHUs JEMOHCTpalMil, ydalllMecs OCBaWBAIOT JTaIlbl
MPOBENICHUS OMBITA, MOATOMY Hambonee >()(PEKTUBHBIM SBISETCS HE MPOCTOE
ONMCAHUE ONbITA YYUTENEM, a HCIOJIb30BaHUE 3BpUcTHYECKo Oecenbl. [lpum
peanu3alnuy TAKOro CLEHapUs aXKe HE OUEHb CIIOKHBIN ONBIT 3aHUMAET JOBOJBHO
MHOTO BpPEMEHH, HO CIEJOBAaHUE €MY II03BOJIAET OOECIEeYUTh IMOHUMAaHUE
0o0yyarIUMHCS TPUEMOB HAyYHOTO IIO3HAHMS M HCIOJb30BAaHUE HMX YK€ B
CaMOCTOSTENIbHON NIeATEIbHOCTH B MPOLECCE YYEHMUYECKOro 3kcrnepumMeHnta. Ha
HauaJbHOM JTane Hu3ydyeHus Xumuu (B 8-9 Kiaccax) MMEHHO TakKOW MOAXO/
MO3BOJISIET ~ JIOCTMUYh  MakCUMaldbHOM  3(P(EKTUBHOCTH  OT  IPOBEICHUS
7a00paToOpHBIX M MPAKTUYECKUX padoT, a Takxke cHOpMUPOBATh Y YydalIUXCA
OTBETCTBEHHOE OTHOIICHHE K DKCIIEPUMEHTY.

[Ipn oleHMBAaHUU YYEHUUECKUX TMPAKTHYECKUX pPabOT 1erecoodpasHo
YYHUTHIBATh TMOAXOAbI, UCIONB3YIOMIMNE B 3K3aMEHAIIMOHHBIX Marepuainax. Tak, B
HacTosee BpeMsi npeajiaraeTcs AKCIIEPUMEHTAIILHOE 3a/1aHueE,
npeaycMaTpuBaroliee BbHIOOP JBYX BEIIECTB U3 MATH MPEIJIOKEHHBIX U
IPOBEJICHNE C HUMU PEAKIUHN, OTPAKAIOIIMNX XUMUYECKUE CBOMCTBA YKa3aHHOIO B
yCJIOBUHM 3a/iaHusl BemiecTBa. OlleHMBaHUE UAET HA OCHOBAaHUM OTYETA YUYEHHKA O
npojieIaHHON paboTe (ypaBHEHMs peakIuid, BBIBOJBI O HAOMIOACHUAX) U Ha



OCHOBAaHMM TPSIMOTO HAOMIONEHUS 32 JEHUCTBUAMM YYEHUKA I10
MPOBENICHUIO OTBITOB. [Ipu 3TOM BBIJIEISAIOTCS ATanbl 0TOOPa BEIIECTB U
CMEIIVBAHUSL BEIIECTB B COOTBETCTBHM C IyHKTaMU HHCTPYKIIUU K
pabore.

BaxxnelmmM HamnpaBjIeHUEM KakK JIEMOHCTPAIMOHHOTO, TaK U

YYCHHYECKOTO DKCIIEPUMEHTA JIOJDKHO CTaTh MCIIOJIb30BaHUE ITU(POBOMA
naboparopuu, KOTOpasi  TMO3BOJISIET  OpPraHM30Barhb  XUMHUYECKHUI
AKCIIEPUMEHT Ha MPUHIUIUAILHO HOBOM YpPOBHE, TMEpEeUTH OT
Ka4eCTBEHHOU OIIEHKH HaOMI0JaeMbIX SBJICHUN K CUCTEMHOMY aHaIU3y
KOJIMUECTBEHHBIX XapakTepucTuk. [Ipu padote ¢ marumkamu nudpoBoit
naboparopun 00eCIeunBaeTCs aBTOMaTU3UPOBaHHbBIA cOOp U 00paboTKa
JaHHBIX, X0 SKCIIEPUMEHTA MOXKET OTOOpa)KaThCsl B BUJIE TPAPUKOB WU
MOKa3aHUi MpuOOPOB, a Pe3yIbTaThl SKCIEPUMEHTOB MOTYT COXPaHATHCS
mtensHoe Bpemsi. Haumbomnee akTyanbHBIM IS XUMHU  SBISETCS
nepexon K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIM MOXHO
MPOWUTIOCTPUPOBATh CIEAYIOIMIMMU TMPUMEpPAMHU: H3YUYEHUE CTPOCHHUS
IJIaMeHu, omnpeneneHue pH B pasHbIX cpelax, ONpeAesieHUue CKOPOCTH
peaKkiuy, W3yYCHHE BIUSHUS KOHIEHTpPAllUM M TEMIIepaTypbl Ha
CKOPOCTh PEAKIIHUH.
[udposas naboparopust MO3BOJSET PEATU3OBATh MEKIIPEAMETHBIE CBSI3U
C IPYTMMH TIpeAMETaMH €CTECTBEHHOHAYYHOIO ITMKJIA, MOCKOJbKY JaeT
BO3MOYKHOCTb BBITIOJIHSITH MHTETPUPOBAHHBIE YUEOHBIC UCCIICIOBAHUS 10
€CTECTBEHHBIM HayKaM, MPUMEHSATh U OCBAaWBATh JIEMEHThI CTATUCTUKU
1 MH(OPMALIMOHHBIE TEXHOJIOTHH



