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PekoMeHaauum no 1Ucnosib30BaHUIO CTaHAAPTHOro KOMMIeKTa o6opyaosBaHus
LleHTpa «To4yka pocTa» npu peannsaumn NporpaMmMm ecTteCTBEHHO-Hay4YHOW n
lexHONornyeckon Hanpab/IeHHOCTEN

MepeyeHb CTaHAAPTHOrO KOMM/EKTa 060pyfoBaHUSA A1 ocHalleHus LleHTpoB «Touka
pocTa» ChOPMMPOBAH C YYeTOM psifa NPUHLMMIOB, B TOM YUC/E:

MpUHUMN NpPeeMcCTBEHHOCTU cucTeM obopygpoBaHus. O6opyaoBaHve Ans1 MPOBEAEHWS
YUYEHNYECKMX NPaKTUYecKuX paboT SBMSETCA 06LWMM O/ YPOBHEN OCHOBHOMO 06LLEro 1 cpegHero
oblwero o6bpasoBaHusA. B cucteMe HarfsgHbIX CPeacTB 06yyYeHUs W AEMOHCTPaLMOHHOro
0bopyL0BaHMSA MMEHOTCA 6a30Bble 3/1IeMeHTbI, 06LMe /19 OCHOBHOMO 06LLero v cpegHero obLero
obpasoBaHus. Linposas nabopatopusi n 060pyAOBaHME OOLWEr0 Ha3HA4YeHUs MO3BONSOT
obecneunBaTb [eATe/IbHOCTb O6YYaKLMNXCA KaK B OCHOBHOW, TaK WM B CTapluel LWKone, a B
COBOKYMHOCTU C UMMPOBLIMM flabopaTopusaMmn rno pusnke, 6UONI0MMNU N XUMUK - NPaKTUYECKYHO
[eAaTeNbHOCTb B paMKax M3y4YeHWs ecTecTBeHHOHayuHbIX npeameToB B 1011 knaccax Ha
yrny6neHHOM YPOBHeE.

MpuHLUMN coYeTaHUs KNacCUYECKUX W COBPEMEHHbIX CpeAcTB WU3MepeHur u cnocobos
3KCMNEePUMEHTa/IbHOrO MUCCNefoBaHuA SBNeHWA. B cocTaB 060pyfoBaHUA BXOAAT Kraccuyeckue
CpefcTBa M3MepeHVs (HanpumMep: AUHAMOMETPbI, CTPEoOYHbIE aMrepMeTp W BOMbTMETP) U
unpoBble Npubopbl (Hanpuvep: UMMPOBble BeCbl, CEKYHAOMEP) U daTyumku. CobnogeHne aToro
npyHUMNa nveeT ocoboe 3HauyeHWe A1 YPOBHSA OCHOBHOrO 00Liero o6pasoBaHus, MOCKOSbKY
30eCb NMPOMCXOANT 3HAKOMCTBO CO CMocobamMy M3MePeHUss (M3NYECKUX BEUYUMH, hOpMUpyeTCcs
NOHNUMaHWe MNPUHLMMNOB AENCTBUS aHa/I0roBbIX WU3MEpPUTESbHBLIX MPUOOPOB M obecrneynBaeTcs
nepexoq, K UCMob30BaHWIO MHCTPYMEHTOB LM(hPOBO nabopaTopun.

MpHUMN  NpuopuTETa YYEHMYECKOro 3KCNepumeHTa [Ans  peanmsaumm  CUCTEMHO-
[eAaTeNnbHOCTHOro noaxofa. Peanusaumst CUCTEMHO-AEATE/IbHOCTHOrO rnoaxofa B 06yyYeHUU
eCTecTBEHHOHayUHbIM NpeaMeTamM 6asupyeTcs B MePBYIO oyepeb Ha BOBMEYEHUN 06y4aloLmxcs
B NPaKTUYECKYI0 AesATe/IbHOCTb MO NPOBEAEHNIO HabMIOAEHNI M ONbITOB. 03TOMY 3HaUMTeIbHas
YaCcTb HabMOAeHWI A U ONbITOB, KOTOpble B TPaMLMOHHOW MeToAMKe npefjlaraiuck Kak
[EMOHCTPaLUVOHHbIE, NepeHeceHbl B pa3psg ydeHudeckux paboT. CnefyeT OTMETUTb, 4YTO B
HacTosiLLee BpemMs U3ydeHne PU3nKu, XMMmn 1 61monornum B OCHOBHOM LUKOSE 1 Ha 6a30BOM YPOBHE
CTapLUEN LUKOMbI OPUEHTUPYETCA Ha OCBOEHME eCTECTBEHHOHAY4YHOW FPamMOTHOCTU, KOTOpOe NAET
yepes pa3BUTME CMOCOOHOCTEN yyalMXca aHaIM3UPoBaTb Pa3HOO6Pa3HY ecTeCTBEHHOHAYUYHYHO
MHMOPMaLMI0O U UCMOMb30BaTb MOJIyYEHHbIe 3HaHWA O/ OObACHEHUS SBMEHWA W MPOLECcCoB
OKpYXXalLLlero mupa; MOHMMAaTb OCOOGEHHOCTM WCMOMb30BaHUS METOLOB €CTECTBO3HaHMSA AN
NOMYyYeHUS HayUHbIX faHHbIX; NPOSABMSATL CAMOCTOATEIbHOCTb CYXXAEHUA Y MOHUMATh POSb HayKU
N TEXHOMOrMYECKNX WHHOBaUUA B pa3BUTUM OOLLECTBA: OCO3HaBaTb BAXKHOCTb Hay4HbIX
nuccnefoBaHUA M KX CBA3b C HALIMM MaTepuasibHbIM OKPY>XEHMEM W COCTOSIHUMEM OKpY>KatoLei
cpedbl. OpueHTauMs Ha ecTeCTBEHHOHay4YHYH rpamMOTHOCTb npeAanonaraeT akueHT Ha
METOLO/IONNI0 HAYKM U HanpsiMyto CBSA3aHO Kak C 0OLUM YMC/IOM YYEeHUYECKUX OMbITOB B Kypcax
€CTECTBEHHbIX HayK, TaK W HanpasBfeHHOCTbIO WX Ha (opMUpOBaHME CaMOCTOATE/IbHOCTH
OeNCTBUIM NpY NpoBeAeHNN HabMOAEHWH, N3MEPEHNIA U UCCNea0BaHMIA.

Vicnonb3oBaHMe CpeAcTB HarisgHOCTM M ydebHOro obopygoBaHUs B y4ebHOM npoLecce
HanpaeneHO Ha BbINOMHEHWA cnefyrowmx yHKUMIA: obecneunBaloT 601ee MOMHYK U TOUYHYIO



nHGopmaymio 06 M3yvyaemMoM SBIEHUN UM 0O6BbEKTE U TeM CaMbIM CMOCOBGCTBCHOT MOBbILEHMNIO
KayecTBa OOYy4YeHWUSA; MOMOraldT B MaKCUMasibHOM Mepe pa3BUTb MO3HaBaTe/bHblE MHTEPECHI
yyallnxcs; MoBbIWAKT YPOBEHb HarnsagHOCTU M AOCTYNHOCTU OOYYeHUS; YBeNN4MBalOT 00beM
CaMOCTOSATE/IbHOM paboThbl YUaLUMXCS Ha YPOKe UM BHEYPOUHON AeATe/IbHOCTU; CO34alT YC0BUSA
[4na opraHn3aumy NpakTUKO-OPUEHTUPOBAHHON NPOEKTHOM 1 UCCNef0BaTeNbCKON AeATeNbHOCTU-
[al0T BO3MOXHOCTb [OCTYNHee W rNybke packpbiTb CcofepXaHuve YyuyebHOro martepuana
CMNOCOOCTBYHOT (DOPMUPOBAHUIO Y YHALLMXCA MONOXUTENBHBLIX MOTUBOB 00YYEHUS.

, BaXXHeullleli uvacTbio ocHaweHuss LleHTpa «Touka pocTa» sBnAseTcs  uudpoBast
nlaoopartopus, nepeyeHb [aTYMKOB KOTOPOW MO3BOSAET WMCNONb30BaTb 3Ty slabopaTopuio npu
N3ydyeHUn (GU3NKKU, XUMUU N Buonornn. BBefdeHWEe B LIKOMbHbIA 3KCMEPUMEHT  LMKPOBbLIX
JaTuynKOB O/19 PerncTpauumn pas/inyHbIX BeMYMH U BO3MOXXHOCTW WCMOJMb30BaTb KOMMbIHOTED
(cMapToH UM NNaHLWeT) Ana pacyeToB 1 oopMIEHUSA Pe3ybTaToB OMbITOB, NO3BOAET MEpenTn
Ha HOBbIi Ka4yeCTBEHHbIA YPOBEHb MPOBEAEHWS W3MEepPeHWUM, ynpocTUB MpoLece U3MEpPeHun u
NOBbLICMB UX TOYHOCTb. lNosBeHMEe UUGPOBLIX TEXHOOMMIA B TabOPaTOPHbLIX paboTax MOBbILWAET
WX aKTyaslbHOCTb M NPUBMEKATeNIbHOCTbL B CO3HaHWW COBPEMEHHOMO LUKONbHUKA, YCUNuBaeT
HarnsgHoCTb Kak B XO4e OMbITOB, Tak M Npu 06paboTKe pe3ynbTaToB C WCMO/b30BaHUEM
NnporpaMmMHbIX CpPefcTs. [nA 3KCMepyMMeHTOB MO 6MONOrUM U XUMUKW 3TO ABNAETCA 3HAYMMbIM
NnepexofoM OT KayeCTBEHHbIX HaGMOAEHNIA 1 OMbITOB K KOMIMYECTBEHHbLIM 3KCMEPUMEHTaM.

Wcnonb3oBaHne  LUGPOBOA  nabopaTtopun  CYLLECTBEHHO  W3MeHseT noaxodbl K
NPoBeAEHNIO N AEMOHCTPALMOHHbBIX, N YYeHUYECKUX OMbITOB:

Mcnonb3oBaHne LUMMPOBLIX [OAaTUYMKOB B KayecTBE W3MEPUTESIbHbIX WHCTPYMEHTOB
N3MeHSET NOAX0Abl K NPOBEAEHMNIO MPAMbIX U3MEPEHNIA (PU3NYECKUX BESINYMH.

TpagMUMOHHO B KayecTBe CPEACTB  M3MEpPeHUs  MCMOMb30Ba/ICb  MpOCTeimne

WHCTPYMEHTbI  (PblYaXKHble BeCbl M pPa3HOBECbl, MEH3ypKa, AWHAMOMETpP, TEepMOMETP) W
CTPE/I0YHbIE NMPUBopPbI (aMNePMETP U BONbTMETP).

Mcrnonb3oBaHre LMPPOBbLIX AaTYMKOB MO3BOMSET HA COBEPLUEHHO APYrOM KayeCTBEHHOM
YPOBHE MPOM3BOAUNTL WU3MEPEHUSI BPEMEHW, PACcCTOSHUSA, UMETb BO3MOXHOCTb PErnMcTpMpoBaTh U
HabnwgaTe W3MEHeHME BO BPEMEHW TaKuMX BeMYMH KaK Temnepatypa, 3/eKTpuYeckoe
HanpsbkeHWe, cuia Toka U T. [,

3TN BO3MOXHOCTM MO3BONSAKOT, HanpuMMep, Ha YPOKax (PU3MKN C BbICOKOW TOYHOCTbIO
N3MEPUTb MIFHOBEHHYHO CKOPOCTb Tefa, ABMXKYLLErocs HepaBHOMEPHO, HabnioaaTb B AUHAMUKe
npouecc 3M1IEKTPOMarHUTHON WMHAOYKUWKW, BO3HUKHOBEHWE W U3MEHeHWe WHAYKUMOHHOIO TOKa
uccnefoBaTb W3MEHEHWe TemmepaTypbl C TeuyeHMeM BpemMeHM B MNpouecce YCTaHOB/EHMSA
TEN/I0BOr0 paBHOBECUS U T.4,

Ha ypokax 61010rmm nosiBnisieTcs BO3MOXHOCTb NOMYUUTb KOMMYECTBEHHbIE faHHble Npy
npoBeeHNN OMbITOB, HaNPUMep: NPy onpeLeneHnn PakTopoB, BANSIOWNX HA CKOPOCTb MnpoLiecca
(hoTOCMHTE3a, MPU M3YYEHUN [bIXaHUS KOPHEA W JINCTbEB, MPW  MCCEL0BaHUA  YCNOBUIA
npopacTaHns cemsiH U T. 4.

Ha ypokax XMMUW Ha KO/IMYECTBEHHbIA YPOBEHb MEPEXOAAT MNpakTuyecKme paboTbl Mo
M3YyYEeHUIO npouecca 3M1eKTPONN3a, WUccnefoBaHne 3K30TEePMUYECKUMX U 3HAO0TEPMUYECKMX
peakuuun, TenaoBoro adekTa ropeHuss Tonavea WU T. 4. C MCNONb30BaHMEM TPaAULMOHHBIX
«aHa/1I0roBbIX» CPeACTB MOLOGHbIE U3MEPEHUST BbIMO/IHUTE HEBO3MOXHO. O4HAaKo, Mpy nepexofe
Ha LM(POBYKO NabopaTopuio B TEMAaTMYECKOM M/IaHUPOBaHUN HeobXoAMMO MpesycMOTPEeTb
JONONHWTeNbHOE  Bpema AN1a  obyyeHMa  paboTe € JaTuMkamu, BKIOYas  COOPKY



3
3KCI'Iep|/IMEHTaI'IbHOI7I YCTaHOBKM C AaTynKaMWn, CHATUE noKasaHwi ¢ 3KpaHa KoMIMbrTEpPa,

onpegeneHne NorpeLHocTel N3MepeHnii.

Ona paboTbl € UMGPPOBLIMX AaTyMKaMU  WUCNONb3yeTcs CcrneunanbHoe MNporpamMmMHoe
obecneyeHne, yCTaHOBMEHHOE Ha KOMMbIOTEP. [N KOMMYHUKaLMM LMGPOBbLIX AaTYMKOB, 3anmcu
N XpaHeHUss MH(opMaLMn, NOYYEHHOW C UX MOMOLLbBIO, Lndposas nabopaTopus UCMOMb3yeTcs B
KOMIM/EKTE C HOYTOYKOM C HEO6XOAMMbIM YCTaHOB/IEHHbIM MPOrpamMMHbIM 06GecreveHmnem.

cnonb3oBaHMe KOMMbIOTEPHOM (OPMbl  PErncTpaumm  MOMYYEHHbIX 3HAYeHUA U
MOCTPOEHMS TPAPUKOB M3MEHSIET MOAX0AbI K O(hOPM/IEHMIO NAaBoPaTOPHbIX M MPaKTUYECKUX paboT
obyyatoLmmMmncs.

[JaHHble, MoMyYeHHble MpU NOMOLWM LM(POBLIX AATYMKOB, BHOCATCA B 3MEKTPOHHbIE
TaonNuupl, 4YTO MO3BOMSAET CTPOUTbL FpatiMkn 3aBUCMMOCTEN MUCCNefyemMblX BeNYUH Ha 3KpaHe
KOMMbtoTepa. Ha oCHOBaHUM 3TUX FPaKOB fenaTb BbIBOAbI O XapaKTepe 3aBUCMMOCTY BE/TMYMH
OT BPEMEHVW WM Jpyrux napameTpoB. Ha yrny6neHHOM YpOBHe LenecoobpasHo o0by4aTb
NPOBOANTL annpOKCMMALMIO BbIOPaHHbLIX TOYEK UTOFOBOW rpadiMyecKor 3aBMCUMOCTbIO.

9TM HOBble BO3MOXHOCTM MO3BONSAKOT aBTOMATU3MPOBaTb PYTMHHbLIE MpoLeaypbl
3anosiHeHNst Tabsny, BbIMNOSHEHME OAHOTUMHBLIX PACcYeTOB, MOCTPOeHMs Tpadmkos. Lindposas
(hoTOKamepa MO3BONSET COTOrpaMpoBaTb COBPAHHYIO 3KCMEPUMEHTASIbHYHO YCTAaHOBKY W
NPUKPennTb oTorpadnio B 3M1IEKTPOHHbLIA OTYeT. TakMM 06pa3oM, OCYLLECTBASETCA Mepexoq K
OPOPM/MIEHMIO  3MIEKTPOHHOIO OTYeTa O MPOAENaHHOM 3KCMEePUMEHTe, MPOEKTHOA WM
nccnefoBaTesisCKon paboTe.

BO3MOXHOCTb  MCMOMb30BaHUS  BUAEOHAGMIOAEHNA 33 MPOLECCOM  BbIMOSIHEHUSA
NPaKTMYEeCKUX paooT 00YHaKLWMMNCA U3MEHSET NoAXoAbl K OLEHUBAHUIO paboT.

ONEeKTPOHHBLIA OTYET O NPOAENaHHOM NPaKTUYecKo paboTe MOXET COMPOBOXAATbCA
NPUKpenaeHHon doTorpagueii, KoTopas MO3BONSET OLEHMBATb MPaBUIbHOCTb COBPaHHOWA
3KCNepUMeHTalbHOM  yCTaHOBKK, 6o0fee MNOMHO  onpefensaTb MNOMHOTY W NPaBUbHOCTb
npofenaHHoro nccnefoBaHus, aHaM3MpoBaThb [OCTOBEPHOCTb npeacTaBneHHbIX
3KCMEPUMEHT&/IbHbLIX  AaHHbIX. [lpy  OLHOBPEMEHHOM  BbIMOSIHEHUW  PasHbIMK  Fpynnamu
obyyvaroLmMxcsa pasHbIX
nccnegoBaTenbckmx paboT LenecoobpasHo MCMonb30BaTb BUAEO3aNUCh BCEro xoga pa6oT. B
3TOM Cnyyae OLEHMBATLCA MOTYT He TO/IbKO MpefaMeTHble pe3y/bTaTbl, CBA3aHHbIE C
npoBefeHVeM KOHKPETHOMO 3KCNEPUMEHTa, HO U KOMMYHUKATUBHbIE U PErynAaTUBHbIE AelCTBUS:
nnaHMpoBaHne paboThbl,

OTCNeXMBaHME XO0A4a paocoThl, KOPPEKUMS MflaHa paboTbl, KOMMYHMKaUUsi B COBMECTHOWA
AeATeNbHOCTU, Hannume (UM OTCYTCTBME) KOH(IMKTOB M CNOCOObLI MX peLleHus.

Wcnonb3oBaHune LMGPOBbLIX 1ab0paTopuin CyLLLeCTBEHHO pacLUMpSeT CMEKTP BO3MOXHbIX
OMbITOB W UCCNeA0BaHNIA, 0COOEHHO 3TO KacaeTcsl U3yYeHUst GUOMIOTUN 1 XUMUN.

PacLumpeHune crnekTpa BO3MOXHOCTE MOXXHO MPOW/IIKOCTPUPOBATL Ha NPUYMEPE N3YUeHUs
3/1eKTPOMarHUTHOM MHAYKUUN B Kypce (hM3nKu. Mpy 1CNoNb30BaHUU CTPEIOYHONO aMrnepmMeTpa
TPagUUUOHHO HabnifalT NUlb (DaKT BO3HUKHOBEHMS WMHAYKUMOHHOTO TOKa B MPOBOAHUKE U
W3MEHEHWE ero Harpas/ieHUs MPU U3MEHEHUW CKOPOCTM BHECEHWS MarHUTa Win ero nonsipHoOCTM.
icnonb3oBaHWe UU(POBOro AaTuMka MO3BOASET MOAY4YMTb ocumanorpammy 34C mHAYKUUN,
BO3HMKatOLLEN B KaTyLUKe, MpU MPOJIeTe Yepe3 Hee MarHUTa. 3TO NO3BO/ISET CPaBHMBATL 3HAYEHUS
MakcuManbHbiX 3C npy nponete yepe3 KaTylKy MarHUTa C pasHbIMUA CKOPOCTSMW M C Pa3Hoi
NoOMSIPHOCTBIO,  aHa/IM3MpPOoBaTb BUA  MOJTlyYeHHON  3aBMCUMMOCTW, KOHCTPYyMpOoBaTb
3KCNepyMEHTa/IbHbIE 33fa4M MO N3YUYEHUIO 3NEKTPOMArHUTHOM MHAYKLWW.



UudpoBas  nabopaTopus  MNO3BOMSIET  OpPraHW3oBaTb  MPOEKTHY M y4yebHO-
nccnefoBaTeNbCKyo AeAaTeNlbHOCTb LIKOIbHUKOB Kak B paMKax YPOKOB, TaK U BO BHeypPOYHOM
[JeATeNbHOCTU. Hannuve pa3HoobpasHbIX UU(POBLIX JATYMKOB AaeT BO3MOXHOCTb MPOBOAUTL
camble pasHoOOpasHble uccnefoBaHWsA, ONMPascb Ha WHTepecbl obydyalolwmxcs. B KayecTse
npumMepa MOXHO MpPUBECTM WUCCNeJOBaHUS 3KOMOMMYECKOr HamnpaBieHHOCTU MO BbISBEHUIO
(haKTOPOB 3arpsA3HEHNS OKPYXKatoLLern cpefbl, N3YHEeHNIO SKO/TOMMYECKOro COCTOSIHNS NMOMELLEeHNIA
WKOMbI, MO4YBbI, BO34yXxa B HaceneHHOM nyHKTe W T.4. WccneposaTenbckue paboTbl €
NCMONb30BaHMEM LM(POBbLIX AaTYMKOB LienlecoobpasHo npegnaratb ydawmmes 1011 knaccoB B
pamMkax 00£3aTefNlbHOM AN HUX MPOEKTHON [eATeNbHOCTW. BbINoMHEHWE TakuMX MNPOEKTOB
AB/MSIETCA OCHOBaHWEM [/11 OLEHKM He TO/IbKO YPOBHA CHOPMUPOBAHHOCTU MpeaMeTHbIX
pe3ynbTaToB, HO WTOrOBOW OUEHKW [OCTWKEHUS MeTanpeaMeTHbIX pPe3ynbTaToB 06yyeHus:
KOMMYHUKaTMBHbIX (KOTOpble OLEHMBAOTCA Kak B Mpouecce NpoBefeHUs paboThbl, Tak U B
npoLecce 3alUMTbl MpPOEKTa WM WUCCNefoBaHUS) U PerynAaTuBHbIX (KOTOpble OLEHUBAOTCA B
npouecce BbINO/HEHUSA MPOEKTA).

OcHaleHue [na  u3ydeHuss (U3MKU  NpPeAcTaB/ieHo B Buge o6opyaoBaHUs  O/is
[eMOHCTPaLUVOHHbIX OMbITOB W 060pYyA0BaHUA 41 1abopaTopHbIX paboT U yYeHUYECKUX OMbITOB,
BK/IHOYas 06LLYI0 /19 eCTECTBEHHOHAYYHOr0 LMKa UngpoByto 1abopaTopuio, a Takke LMtpoByo
naoopaTopuio No ranke (Kak AONO/THUTENbHBIA 3/1eMEHT A1 YrNy6NeHHOro N3yyeHns Qusnkn).

JemoHcTpauMoHHoe  ob6opyfoBaHWe — obGecreyMBaeT  BO3MOXHOCTb  HabnogeHus
OOMbLUMHCTBA WU3y4YaeMbIX SB/IEHWI, NPOLECCOB WM 3aKOHOB. 3TO BO3MOXHO MpY ONTUMaSIbHOM
CoOYeTaHUN aHa/oroBbIX W  UUDPOBbIX CPeACTB  HabMOAEHUS, aHan3a  U3MepUTESbHON
WH(popMauumn. Tak, Hanpumep, 418 Kypca (U3VKU OCHOBHOM LUKOMbI €CTb BO3MOXHOCTb
[EeMOHCTpaUMn  KNacCUYeCKUX [AEeMOHCTPaUMOHHbIX 3KCNEepPUMEHTOB: nadeHWe Ten B Tpyboke
HbloTOHa, AemMOHCTpauus AelcTBUSA aTMOC(EepHOro [faBfeHus, 3akoHa [lackans, WM3MeHeHUs
obbema Ten nNpu HarpeBaHUM (OXNXKAEHUM), NPUTSHKEHMA MONekyn wn T.4. Habop no
3MEKTPOCTATNKE [aeT BO3MOXHOCTb [eMOHCTpauuu 3neKTpusaumm Ten, 3akoHa CoXpaHeHus
3apaga, IMHWA HanpsHKeHHOCTU 3/IEKTPUYECKOr0 MoAs W T.4. M MOXET MCM0/b30BaTbCs Kak 8
Knacce nMnpu U3yYeHUWN 3/IEKTPOMArHUTHBIX £BfAeHWi, Tak u B 10 Knacce npy  U3yyeHUN
3MeKTPOCTATUKMN.

Mpy npoBefeHUM AEMOHCTPALUNOHHBIX OMbITOB AO/MKHbI COBAAaTLCA TPeboBaHUS K KX
HarnagHocTN (AcHasd W MOHATHas MOCTaHOBKa OMbITa), BUAMMOCTU [/19 BCEX y4yallMXcA Knacca
(MpY HaMUMM MENKNX AeTasieil MCMOob3yeTcs WX YBEIMYEHHOE M306pakKeHWe npy noMoLy Be6-
Kamepbl), 3MOLMOHA/ILHOCTU W, NO BO3MOXHOCTU, 3aHUMATeNIbHOCTU (AEMOHCTPALMOHHbIA OMbIT
[IO/DKEH BbI3blBaTb MHTEPEC Y4allMxXcs, CO034aBaTb MOTMBAUMIO K M3YYEHUIO NpeamMeTa) wu
yoeauTenbHOCTM (NOKasblBaTb TOI 3(PGEKT, HA AEMOHCTPALMIO KOTOPOro OH Obl1 HarpasseH).

OfHaKo peanusauus AesiTe/IbHOCTHOrO noaxofa B 00y4eHUN (hU3NKe MEPEHOCUT aKLUEHT C
[EeMOHCTPaLVOHHOIO 3KCMNepUMEHTa Ha YyYeHUYecKuid. Hanpumep, No MexaHWKe wuccrefoBaHue
KMHEeMaTUYeCKNX 3aKOHOMEPHOCTEM, 3aKOHOB ANHAMUKW, KosiebaTelbHbIX ABVKEHUIA NEPEHECEHO
B YYEHUYECKUI 3KCNEePUMMEHT C COOTBETCTBYHOLWMM HabopoM 060pyaoBaHusA. [py n3yyeHun
3NeKTpoaMHaMNKK nabopaTopHoe 060pyoBaHWE MO3BONSAET WUCCMeA0BaTb HE TOSIbKO 3aKOHbI
MOCTOAHHOIO TOKa, HO C WUCMONb30BaHMEM KOMIMbIOTEPHOrO ocuu/iorpada no3sonseT
npoHaoNto4aTb N NCCNefoBaTb ANeKTPUYECKME Lienu nepeMeHHOro Toka, 6,10K AU0A0B NO3BOMSET
nuccnefoBaTb BOMbTaAMMEPHbIe XapaKTepUCTUKKM Auoda. [Mpy n3ydeHUM ONTUKM NabopaTopHoe
obopyfoBaHMe MO3BOMAET M3YUMTb 3aKOHbl FeOMETPUYECKOl ONTUKM (NpenomneHve cBeTa B
nonyunnnHape M nonyyeHUe WU3006padKeHUS B JIMH3aX) W NPoHabniofaTb OCHOBHbIE SIB/EHUS



BO/IHOBOW ONTUKM  (MHTEPgepeHUMa W  nonspu3auusl), WccneaoBaTb AUGpPakUuio CBeTa
(oMhpakunoHHas peLleTKa).

B cooTBeTCTBUM C NpefMETHbIMU pe3y/ibTaTamn 06ydeHUss (Pru3mke obopynoBaHuWe Ans
YUYEHMYECKMX OMbITOB 0becneymBaeT MPOBeAeHME CAeAYHOLWMX TUMOB paboT, CrpynnmMpoBaHHbIX
no BUAaM AesTeNIbHOCTU, HE3aBUCUMO OT MX TeMATMUYECKON MPUHALIEXHOCTU:

1 MpoBeaeHVe NPAMbIX U3MEPEHUI DN3NYECKNX BENNUNH (M3MEpPeHMe Macchl, 00bema
XUAKOCTK, TemnepaTypbl XUAKOCTW, CW/bl, CAMbl TOKa, HarpshKeHUs1) C UCMoJSIb30BaHUEM
aHanoroBbIX N LUGPOBbLIX NPUGOPOB.

2. MpoBepKa 33AaHHbIX NPeAnoNoXeHN (NPsiMble U3MEPEHUST (IU3UYECKMUX BEMUMH 1
CpaBHeHVe 3afjaHHbIX COOTHOLLEHWUI MexXay HUMK). Hanpumep: NpoBepka ycnoBuiA NnaBaHUs Ten,
YC/IOBUIA paBHOBECKSI pblyara 1 6/10K0B, 3aKOHOMEPHOCTEN Mocnef0BaTeIbHOMO U NapasifiesibHOro
COeUHEHNSI MPOBOAHUKOB U T. 4.

3. PacyeT No MOJlyYeHHbIM pe3y/nbTaTam MPSAMbIX M3MEPEHUA 3aBUCMMOrO OT HUX
napameTpa (B OCHOBHOI LLIKOME) 1 KOCBEHHble n3MepeHns (B 10-11 knaccax).
Hanpumep: yckopeHue Tena npy paBHOYCKOPEHHOM [ABUXEHUU, YCKOpPeHWe CBOGOAHOIo nafeHus,
YECTKOCTb MPYXWHbI, KOIPULNEHT TPEHUA CKOMbXEHUS, MexaHu4veckas pabota U MOLLHOCTb Y
T. 4.

4, HabntogeHve siBNeHU A U MOCTaHOBKA OMbITOB (HAa KayecTBEHHOM YPOBHeE) Mo
06GHapy>XeHulo  (DaKTOPOB, BAMSIIOLIMX Ha MpOTeKaHWe [JaHHbIX  sIBNeHWid.  Hanpumep:
NPsSIMO/IVHEHOE PacnpoCcTpaHeHne CBeTa, AMCMEePCUst CBETA; M3y4YeHWe CBOWCTB W306pakeHUs B
M/I0CKOM 3epKase U T. M.

5. WccnegoBaHMe  3aBUCMMOCTW  OHOM  (DM3MYECKOM  BeMYMHBLI  OT  ApYroi ¢
npeacTaB/ieHMEM pe3yNbTaToB B BuAe rpadmka M pacdeTa MCKOMOro napameTpa. Hanmpumep:
3aBUCMMOCTM NyTW PaBHOMEPHO ABMKYLLErOCs Tefla OT BPEMEHW ABWXEHUSI Tena; Cuibl TPeHUs
CKOJIbXXEHUS OT CWIbl HOPMa/IbHOFO [aBfIEHWS, KadyecTBa 06pabOTKM MOBEpPXHOCTEN Ten wu
HEe3aBMCUMMOCTW CU/bl TPEHUS OT NAOLLAAN COMPUKOCHOBEHUS Tes; CU/bl YNPYTrOCTU OT YA/IMHEHWS
NPY>XWHbI; BbITA/IKUBAIOWENA CUNbl OT 0O0bEMA MOrPY>XEHHOM YacTM Tena M OT MNIOTHOCTU
XXMUAKOCTU, eé He3aBMCUMOCTM OT M/IOTHOCTW Tena, OT FYyOMHbI, Ha KOTOPYK MOFPYXXeHOo Teso u
T.A4.

NabopaTopHoe  ob6opygoBaHMe  obecrneumBaeT  CaMOCTOSATE/IbHbIA  YUYEHUYECKWUiA
3KCMEPUMEHT, KOTOPbIi MOXET WMETb pPa3/iMdHble (OPMbl:  (PPOHTAbHbIA  SKCNEPUMEHT
(bpoHTanbHble  OMbITbl W f1abopaToOpHble  paboTbl), paboTbl MNPaKTUKyMa, Yy4debHO-
nccnefoBaTeNbCcKme paboThbl Y MPOEKTbI 3KCMEPUMEHTA/ILHOIO XapakTepa. MNpn 3TOM HOpMaTUBHO-
06513aTefIbHbIM BHE 3aBUCMMOCTU OT YPOBHS M3ydeHUs 3K (6a30BbIi UM Yray6eHHbIA) 1
obpa3oBaTenbHOM nporpammbl  (OCHOBHasi WM  CPefHsAs LWKOMa) SBNASeTCA  (PPOHTa/bHbIN
3KCNepuMeHT. VIMEHHO MNocpeAcTBOM (DPOHTA/IbHOrO 3KCMEePMMEHTa AOCTUratoTCcs NpPeaMETHbIE
pe3ynbTaTbl 3KCMEPUMEHTA/IbHOIO XapakTepa, a y4alwMMuCcsl ocBavBaloTCsl Cnocobbl AercTBUiA,
COOTBETCTBYHOLIME YKasaHHbIM Bbllle MNSATU TunNam paboT. JlabopaTopHbIA  NPaKTUKYM
LieniecoobpaseH TOMbKO Mpu yray6/1eHHOM YPOBHE U3y4YeHUs npeameTa.

OnTumanbHbIM  ANa  JOCTWDKEHWUSI Lenein npoBeAeHUsT (DPOHTa/IbHOrO 3KCnepuMeHTa
ABNSIETCA NpeAcTaB/ieHne NabopaTOpHOro 060pyA0BaHUSA W MaTEPUAZIOB B BUAE TeMaTUMUYECKMX
KOMMNJIEKTOB MO MEXaHWKe, MOMEKYNAPHOM (hM3MKe, 3MeKTPUYECTBY W ONTUKe. Vcnonb3oBaHue
TeMaTUYeCKUX KOMMJIEKTOB CMOCOGCTBYET (hOPMMPOBAHMIO TaKOro BaXKHEMLLIEro yMEHUS, Kak
noa6op y4awmmmcss obopyaoBaHUS B COOTBETCTBUM C LENbH UCCNEA0BaHUS U3 W3ObITOYHOM



7
HOMEHKNATYPbl NPeAIOKEHHOrO0 KOMMMEKTA: NO3BOSAET MPOBOAUTbL SKCNEPUMEHTaIbHYHO paboTy
Ha No6oM 3Tane ypoka: yMeHbLUaeT TPyAOBble 3aTpaTbl yuuTens npu MOArOTOBKE K ypOKawm,
MOCKONbKY He TpebyeTca MepeKOMNoHOBKa 0060pyaoBaHMA B COOTBETCTBUM C  3ajadyamu
KOHKPETHOI0 ypokKa.

Mpy nnaHMpOBaHUN MpPaKTUYECKUX pPaboT BaXHO MWMETb B BUAY, 4YTO MNpeaMeTHble
pe3ynbTaTbl 3KCNEPUMEHTANIbHOIO XapakTepa MOryT ObiTb OCBOEHbl TOMbLKO MpY ONTUMaSIbHOM
coYeTaHUN KPaTKOBPEMEHHbIX POHTaSIbHBIX OMNbITOB WU O4HOYACOBLIX /1A60PaTOPHbLIX PabdoT.

BaxHOe 3HayeHMe MMeeT TOT (DaKT, YTO B COCTaB (DPOHTasIbHOro 060pyA0BaHNS Hapsay C
aHaIoroBbIMU  BXOAAT M UMGPOBble cpefcTBa uM3aMepeHus. K HUM OTHOCATCA 3/EKTPOHHbIN
CEeKYHOOMEpP C JaTyuMKamu, 3/IEKTPOHHbIE BECbl W AaTYMKM UUQPOoBOIM nabopaTopumn. Takum
obpasom, npu NpPoBefeHUN (POHTANILHOrO 3KCNEpMMEHTa B OCHOBHOW LUKOME YYEHUKU
3HaKOMSATCA C 3/1EKTPOHHBIMU COCO6aMUN N3MEPEHNIA U BbIYUCSIEHWIA.

Bnok o6opynoBaHus Ans y4eHUYecKnx paboT rno usmke chopMmpoBaH Ha 6a3e nepeyHst
obopyfoBaHMA ANnA  MpPOBEAEHMS OCHOBHOIO rOCyfapCTBEHHOro 3K3amMeHa Mo (M3KKe.
Wcnonb3oBaHMe HPWOOPOB U 06OpPYAOBaHUA C  eAUHbIMA - AN Bcex  obydyalomxcs
XapakTepucTuKamu nossonseT CTaHJapTU3NpoBaTb npoweaypbl BbIMO/THEHNS
3KCMEPUMEHTa/TbHBIX 33JaHUA Ha SK3aMeHe W 00eCneynTb HAOEXHYHK OLEHKY pe3ysbTaToB Ha
OCHOBaHWWN 3KCNEPTHOWM MPOBEPKM OTBETOB 0by4arowmxcs. Mpu 3TOM OCHOBaHMEM ANs BbIBOAA O
NpPaBWILHOCTM MNPOBEAEHUSI OAAHHOIO OMblTa SABMASKTCA pe3y/bTaTbl, MOMYYEHHbIe Yy4yalUMuUcs
NocpeacTBOM MPAMbIX U3MePeHWI 3aaHHbIX (PU3NYECKUX BETUYMH.

Habop pfns npoBefeHWs OCHOBHOIO rOCYJapCTBEHHOrO 3K3aMeHa ob6ecrneunBaeT
pa3paboTKy HECKObKUX OAHOTUMHbIX 3afaHnii Npyu MCMOob30BaHUM 0AMHAaKOBOro 060pyA0BaHMSA
C pa3HbIMU XapaKTepucTUKamu. 3TOT Noaxos LenecoobpasHo MCNObL30BaTb U MpU NpoBeaeHnn
(hpOHTA/IbHBIX OMbITOB W /1abopaTOpPHbLIX PaboT. Hanpumep, MNpy nNpoBefeHWN wuccnefoBaHUs
3aBMCUMOCTU CWU/bl TOKA OT HanpsbKeHWs MOXHO BbIJENWTb B Kfacce rpynnbl, KOTopble 6yayT
NpoBOAUTbL [aHHOe WCCMefoBaHWe, MWCMOMAb3ys pPe3NCTopbl C pasHbIM  COMPOTUB/IEHMEM, W
namnouyky. Mo pesynbTataM MOXHO CpPaBHUTb MOJIyYeHHble 3aBUCMMOCTW, O6CYAUTL paHULbI
BbINOIHEHMSA 3aKoHa OMa 4/19 yyacTKa uenu, onpeaennTb CONPOTUBIEHNST PE3NCTOPOB.

CnefyeT OTMeTUTb, YTO MPU MPOBEAEHUN (POHTA/IbHBLIX OMbITOB M N1abopaTopHbIX paboT
B OCHOBHOW LWKOMe TpebyeTcss 3anucb pe3y/bTaToB BCEX MPAMbIX W3MEPEHWI € Y4eToM
abCcoMTHOW  NOrpewHoOCcTW. 34ecb Npyv UCNONb30BaHWM  TPAAULMOHHOIO  060pyAoBaHMA
(MeH3ypoK, AMHaMOMETPOB, TEPMOMETPOB) W CTPE/IOYHbLIX aMnepmMeTpoB W BOMbLTMETPOB
abCoO/MIOTHYIO MOrpewHoCTb LenecoobpasHo CBA3bIBATb C LEHOW fAeneHus npubopa, a npu
nepexoge K UMMOPOBbIM WHCTPYyMeHTaM (UMPpPOBble Becbl M JaTyuMKWM) YyUuTb paboTaTb C
OMUCaHUAMWN 3TUX NPMOOPOB, BbiAeNsA AaHHblE 06 abCOMOTHOW MOrpeLIHoOCTH, 60 NpeasiaraTb
3HaueHVie NorpeLlHOCTU B TEKCTe 3adaHuii.

Mpu npoBefeHUN UCCNe0BaHUS 3aBUCUMOCTEN OAHON (PU3NYECKON BENNUYUHBLI OT OpYroi
yyalinecs AO/MKHbI OCBOUTb MOCTPOEHME FpadrKoB € YKasaHMEM abCOMKOTHbLIX MOrpeLlHoCcTel, a
npyv nNpoBefeHWN paboT Ha NPOBEpPKY MpPeanofioKeHU - yMeTb CpaBHMBaTb 3HAYEHUS [BYX
NPsMbIX W3MEPEHU ¢ y4yeToM abCONTHOW NOrpewwHocTn (Hanpumep, MyTeM CpaBHeHUS
WHTEPBANIOB MOJIyYEHHbIX 3HAYEeHWIA Ha YMCIOBOW ocn). MpoBeaeHMEe U3MEPEHUIA N 1ccneoBaHW
B Kypce m3mkn 10-11 KnaccoB AOMOMHATCHA MCNOMb30BaHMEM OTHOCUTE/IbHbLIX MOrPEeLUHOCTEN,
yJyalmecs [O/MKHbl HayuuTbCA paccUUTbiBaTb OTHOCUTE/bHbIE MOFPELIHOCTU B MNPOCTErLIMX
cnyyaax npsMbIX U3MEPEHNIA 1 cpaBHMBaTb TOYHOCTb Pa3/INYHBLIX U3MEPEHWIA.



O6pawaeM BHMMaHWe, YTO OLEHMBaHME NabopaTOPHbIX PaboT AO/MKHO 6a3MpoBaThCs, Kak
N B KPUTEPUSX OLIEHMBAHUSA 3KCNepuMeHTa/IbHbIX 3afaHuii KUM OF3. He Ha MpaBWbLHOCTU
oopmneHMsa oTyeTa 0 paboTe, a Ha NPaBUILHOCTU AENCTBUIA NO c60pY YCTaHOBKMW, NMPOBEAEHUIO
ONbITOB, CHATMIO NOKa3aHW NPUGOPOB.

OcHalleHue ana M3yvyeHus 6MonorMmM npeacTaB/ieHO KOMMJIEKTaMU AeMOHCTPaLUOHHbIX
BMI@XHbIX MpenapaTos, repbapreB U KOMAMEKUMA NO pa3HbIM TeMaM Kypca 6Monoruu, a Takke
LncpoBoii nabopaTopuen AnA NPOBeAeHMST NPaKTUYECKMX paboT. Kpome TOro, mpy mU3yyeHun
6ronorMm MoXeT UCMob30BaTb UMpoBas nabopatopus rno 6uonorum (kak AOMNOSHUTENbHbIN
anemMeHT gnsa yray6ieHHOro M3yyeHus Kypca).

B yudebHOM npouecce yuallmMecs [O/MKHbI MNOMYYNTb BO3MOXHOCTb YYBCTBEHHOIO
BOCMPUATUA N3ydaeMbIX SBEHNA 1 06beKTOB. OfHaKO M3yvaeMble SBEHNA W 00beKTbl He BCerga
MOTyT 6bITb HEMOCPEACTBEHHO BOCMPOU3BEAEHbI WN NMOKa3aHbl B y4e6HOM MOMeLLeHUN. B aTom
cnyyae ydyebHoe o060pyAoOBaHME [aeT BO3MOXHOCTb WX BOCMPOW3BECTU OMOCPELOBAHO, 4epes
KONnekumio, repbapHbIin IMCT, MUKPOMpeHapaT, MoAesb, BUaeodparmMeHT U T.n.

BnaxkHble npenapaTbl NpeacTas/ifloT CO60M HaTypasibHble 06bEKTbI, CMOHTMPOBaHHbIE Ha
CTEKNSAHHOW MMaCTUHKE Y ONYLLEHHbIe B CTEKNSAHHbIV UUMHAP C KOHCEPBUPYIOLWWEN XUAKOCTbIO,
n1Mbo npefcTaB/eHHble B NacTUke. 34ecb NpeanaralTca ToTa/lbHble NpenapaTthbl, NO3BOMAOLME
M3y4yaTb BHELUHee CTPOeHME opraHnu3ma wim ero vyactu, (Hanpumep: «KopeHb 6060BOro pacteHus
C KnybeHbKaMu», «[afloKa»); aHaTOMUYeCcKMe MnpenapaTbl, MpegHa3HayeHHble AN U3YYeHUs
BHYTPEHHEro CTPOEHUS OpraHu3mMa WM ero opraHoB (Hanpumep: «BHyTpeHHee CTpoeHue
NATYWKW», «BHYTpeHHee CTpoeHMe NTUUbl»); 6MONOrMYeckne npenapathbl, Aalolive
npeacTaBneHne O CTagusx pasBUTMS opraHusMa (Hanpumep: «Pa3BuTuMe KOCTUCTOM pPblGbl»,
«Pa3BnTMEe Kypuubl»). BnaxHble npenapaTtbl MCMOMb3YOTCA Kak pa3faTouHblii MaTepuan B
npouecce AeMOHCTPaUUX Mpyv M3YYeHUW HOBOrO MaTepuasia WM B MpPOLEcce BbIMOMHEHMUSA
NPaKTUYeCcKNX 3afaHnin, paspaboTaHHbIX Ha UX OCHOBE.

lepbapuun - cobpaHMe MPECCOBaHHbIX, 3aCYLUEHHbIX PacTEHWI WM UX 4YacTeid nomoratT
n3y4yaTb pacTeHMe B KabuMHeTe M y3HaBaTb €ro B NMPUPOAE, a repbapmsaumsi - Hambonee NPoCcToi
CNocob COXpaHEeHWS] pPacTEHU M UX YacTeil B TeyeHWe O/IMTENbHOr0 BpemeHW. B nepeuHe
npegnaraeTcsa cuctemaTUdeckmin repbapuii  (Hanpumvep. «OCHOBHbIE TPYNMbl  PacTeHUR») K
repbapuii no ob6uein 6Gmonorum (KoTopbli NO3BONSET NPOUNOCTPUPOBATL M3MEHUMBOCTD,
WCKYCCTBEHHbIA OTOOp, CUCTeMaTUYecKMe KaTeropym W BUA006pa30BaHWe, AMBEPreHuus U
KOHBEpPreHLumMs, romMosiornMyHblE N aHaNorMyHble OpraHbl, PyAUMEHTapHbIE OpraHbl, apoMopdo3,
ngnoagantauma  (eHOTUN W TeHOTUN,  MNOAUNAOMAMSA,  OTAa/leHHas  ruébpuamsaums,
B3aMMOJENCTBUE pacTeHUA ¢ abMOTUYECKUMU (haKTopamMu Cpefbl, B3auMOLENCTBUE pacTeHul ¢
6noTnyeckMm hakTopamn cpedbl). epbGapHbIA  MaTepyan WCMONb3YIOT KaK pa3daToyHblid
maTepuan i AeMOHCTpaunn n3ydaeMbiX 0O6BHEKTOB, A5 BbINOMHEHWSA MPaKTUYeCKUX 3afaHuii
npy 3aKpennieHnn matepyana Winm gUarHoCTUKM YYeOHbIX pe3y/ibTaToB.

Takke npeacTaBneHbl KOANEKUUW - Habopbl NpPeaMeTOB WM BeLLecTB, NOA0OPaHHbLIX Mo
onpegeneHHbIM Mpu3Hakam. O6beKTaMm KX MOryT ObITb pacnpaBfieHHble U 3acyLUeHHble
HaceKoMble, paKkoobpasHble, PaKoBUHbI
MOJI/TIOCKOB, OTAENbHbIE 4YacTW CKENETOB XXMBOTHbIX. B KONMEKUMsX codeTaloT HaTypasibHble
00BEKTbI C UX M306paKEHVMEM B BUAE PUCYHKOB WM MyNsdkei - MMUTaunin. MNpegnioxeHHble B
nepeyHe MoponorMyeckmne KoekUmMm JatoT rnpeacTaBneHne 0 BHELLHEM CTPOEHUU OpraHoB Wi
WX YacTei, NO3BOMSAT MPOBOAUTL CPaBHEHUS OOBLEKTOB, BbISACHATH WX 0OLIME YepTbl U YepThbl
pasnuuusa  (Hanpumep: «[MpeAcTaBuUTeNn OTPSALOB HACEKOMbIX» W Ap.); 06webnonornyeckue



KO/INEKUMM NO3BOMAKT BbISCHATbL B3aVMOCBSA3W B OpraHM4eckoMm MUpe, paccMaTpuBaTh pasBUTHE
OpraHM3moB, Mpoc/eXmnsaTb 06LLe6MoNornyeckne 3aKOHOMepPHOCTH

(Hanpumep: «[prMepbl 3aUTHBLIX MPUCNOCOBNEHNI Y
HacekomblIx»). Konnekuuun, Kak n repbapun, UCMOAb3yHT KaK pa3faTouHblii MaTepuan Aans
[EMOHCTpaLMN  MU3YYaeMbIX OOBLEKTOB, [ANS BbINO/HEHUS MNPaKTUYECKUX  3afaHuin npwm
3aKpenaeHnn Matepuana Wim gMarHoCTUKKN yYebHbIX pe3ynbTaToB.

O3HaKoM/IeHME yYalnXC ¢ MUKPOCKOMMUYECKUM CTPOEHMEM >KMBbIX OPraHU3MOoB - OfHa
U3 rnaBHeMLIMX 3afa4y Hayku, MO3BOMAAIOWMX MOABECTM LUKOSIbHWMKOB K MOHUMaHWio eAunHCTBa
opraHMyeckoro mwupa. [ns nposegeHUs nabopaTopHbIX paboT B UMpPOoBYO nabopaToputo
BK/IIOYEH MWKPOCKOM, a B KOMMJIEKTE Mnocydbl M 060pyfoBaHUS OOLLEr0 Ha3Ha4YeHUs VMerTCs
Heobxo4MMoe OCHalleHMe 418 NpoBeaeHNs NabopaTopHbIX PaboT.

Lndposas nabopatopus BKIKOUHaeT Habop 41 U3roTOBMEHNS MUKpOMpenapaToB. CBexue
npenapaTbl WU3roTaBNMBaloT ANA HEMEL/IEHHOI0 PaccMOTpeHUs. K HUM OTHOCATCA >XUAKOCTHbIE
(06beKTbI 00bIYHO MOMELLAKTCA B BOAY, a NpenapaTtbl COXPaHATCSA B TEHEHME HECKO/TbKUX AHEN),
cyxue (Hanpumep, 4YacTuuy MTUYLErO Mepa, MNPOCTO MOMIOKWUTL Ha NPeAMETHOe CTEeK/I0 WU
MUKPOCKOMMPOBaTb), XWBble Mpenapatbl (Masku - Kanav >XUAKOCTW, Hanpumep Kposu) W
BUTa/IbHble MpenapaTbl (KOTOpble WCMOMb3YKTCA A1 U3YYeHUs MaslOKNEeTOUYHbIX OOBLEKTOB
(NpocTeiiWwnx, KOMOHWIA BOAOpPOCNeN), Ana HabnaeHUs ABvKeHus (TydesnbKn, amebbl).
MpuroTtoeneHne MuKponpenapaTa BblpabaTbiBaeT Yy yuallerocsd HaBblKW CaMOCTOSATE/bHOWN
paboThbl, aKTUBU3UPYET MX NO3HABATE/NbHYIO AeATe/IbHOCTh M 3HAKOMUT C TEXHUKON N METOAMKOM
Hay4yHOro wuccrnegosaHmss. B uudpoByto  nabopatopuio  BKIOYEH Takke U Habop
MUKPOMpenapaToB, KOTOpbIV COAEPXUT MOCTOSHHbIE MpenapaThbl, 40/IT0e BPeMsi COXpaHsoLWmMecs
B NPUIO4HOM O/11 MUKPOCKOMUPOBaHWS BUIE.

CnepyeT OTMETUTb, YTO Hapsigy C MCMOMb30BaHMEM MEPEUUC/IEHHONO Bbille y4e6GHOro
060pYy0BaHNSA BaXHYK PoOfib B MU3YYeHWUU OMOMOMMN UTPaldT NpPUpoAHble 00BLEKThl, rak Kak B
60/bLUMHCTBE C/ly4yaeB TOSIbKO OHW MOrYyT 06ecneynmTb HamMbOsblUY0 KOHKPETHOCTb U MOSIHOTY
3HaHWIi yJyawmxca, noMorarwT (OPMUPOBAHMIO Y HUX MNPaBWUIbHbLIX GMONOTMYEcKUX 3HaHui. K
TaKNM XXUBbIM 06beKTaM OTHOCAT PacTeHMS, XXUBOTHbIE XXMBOMO Yroska, akBapuyma, Teppapuyma.
Ah(heKTBHbLIM CPeACTBOM 3HAKOMCTBa C MNPUPOAHLIMW O00BLEKTaMU ABNAKOTCA 3KCKYPCUU B
6uonoruyeckme 1 Kpaesegyeckme myseu, 60TaHMUYECKME cafbl, 300MapKN 1 OKPY>XKatoLme UKoY
eCTeCTBEHHbIE N UCKYCCTBEHHbIE MPUPOAHbLIE CO0bLLecTBa.

TpaguUMOHHbIE OMONOrNYECKMEe MYNSHKM U MOLENM B HACcTOsILlee BpeMsl YCMeLHo
3aMEHAIOTCA  UU(POBbIMUA 06pa3oBaTe/ibHbIMU - pecypcaMn:  BuUgeodparmMeHTaMu, aHuMaLlmei,
BMPTYa/ibHbIMW  nlabopatopusMu.  LindpoBble 06pasoBaTefibHble pecypcbl He MOryT CcTaTb
MOMHOLEHHON 3aMeHOW peasibHbIX NPUPOAHBLIX 06EKTOB, HO Jal0T BO3MOXHOCTb MO3HAKOMUTLCS
c 06onee LWMPOKMM KPYrom OOBLEKTOB, CO34al0T MpPeanocbliKM - A1 UHTeHCUtuKaumm
obpa3oBaTeflbHOro npouecca W ob6ecrieynBatoT  He3ameAIUTENbHYI0 06paTHYK  CBS3b,
KOMMbIOTEPHYIO  BM3yanM3auuio  MHQoOpMaumn, asToMaTU3aumilo  yrpasneHWs  y4eGHON
[esATeNbHOCTbIO U KOHTPO/b ee pe3y/bTaToB.

OcHallleHMe [N19  M3YyYeHWs XMMUW  MPeACcTaBfneHO B BUAE [AE€MOHCTPaLVOHHOIO
060pyA0BaHUSA, KOMMNEKTa XMMUYECKUX peakTUBOB C HEOOXOANMbIM 060pyL0BaHMEM U3 06LLEero
KOMMeKTa nocyabl 1 060pyA0BaHUSA ANS YHYEHUYECKMX OMbITOB U KOMMNJEKTa Konnekumii. Kpome
TOro, Npyv N3yYeHUNn XUMUN MUCMONb3yeTcs 06Las ans
eCTeCTBEHHOHAaY4YHOr0 LuKa undposas nabopaTopus, a Takke Lmposas 1abopaTopus o Xmummnm
(KaK [ONOMTHUTENbHbIA 3/1IEMEHT AN Yr/Ty6eHHOr0 N3YUYEeHUsT XMMUK).



[ eMOHCTPaUNOHHbI 3KCMEPUMEHT SIBMISIETCH BAXHOW 4acTbio 0OYyYeHUS XUMUW. 3[4ecb
B&XHO MOMHUTb, YTO MpW €ro npoBeAeHUN 0065a3aTeNIbHO A0/MKHbI ObiTb CO6/OAEHbI  BCe
HeobxoAMMble 3Tansbl:

nocTaska Lenn aKCnepumeHTa.

onncaHve HeobXoAMMOro [Ns €ero  BbIMO/HEHWs 060pYyAOBaHWSA U peakTMBOB,

nnaHMpoBaHVe Nopsifka MPOBeAEHWs, ONMcaHNe NCXOAHbIX BELLECTB,

NPOrHO31pPOoBaHNe OXMaaemMblX B peakUUOHHOM CMeCcu U3MEHEHWIA 1 pe3ynbTaToB
3KCNEepUMEHTa, ONmncaHne N3MeHeHWUn, MPON30LLEALINX C BellecTBaMu, (DOPMYIMPOBKa

BbIBOJOB 13 3KCNEPUMEHTa, co3aHne PUCYHKa 3KCNepUMeHTasIbHOM YCTaHOBKM 1

COCTaB/fIeHNEe YpaBHEHNS peakuuii.

B npouecce npoBefeHUss 4eMOHCTpaLMiA, yyallumecss 0cBaMBaloT 3Tanbl NPOBeAeHUS ONbITa,
NnosToMy Haubonee 3PPeKTUBHLIM SBMSETCS He MPOCTOe OnucaHWe OonbITa yuyuTenem, a
NCMONb30BaHME 3BPUCTUYECKON 6Geceapbl. Mpu peanv3aumm Takoro cueHapusi faXe He O4YeHb
C/IOXHBIA OMbIT 3aHMMaET JOBOS/IBHO MHOI0 BPEMEHM, HO C/lefoBaHMe eMy NO3BOJISET 06ecneynTb
NOHMMaHWe 06y4alLWwMMNCS MPUEMOB HAy4YHOr0 MO3HaHUS W WCNOSb30BaHWE WX YXe B
CaMOCTOATENbHOM AeATeNIbHOCTU B NPOLIECCe YUYEHMYECKOro aKcnepuMeHTa. Ha HadaibHOM 3Tare
n3yyeHus xmmun (B 8-9 Knaccax) UMEHHO Tako MNoAxof MNO3BONSET AOCTUYL MAaKCUMasIbHOW
3(PPheKTUBHOCTM OT NPOBEAEHUS N1abopaTopHbIX W MPaKTUYeCKUX pPaboT, a Takxke cPopMmnpoBaThb
Y yyalmxcs 0TBeTCTBEHHOE OTHOLLEHWNE K 3KCMNEPUMEHTY.

NPy OUEHMBAHUWN YYEHUYECKUX NpPaKTUYecKux paboT LenecoobpasHO YyuUTbIBaTb
noaxodbl, MWCNOMb3yHLWMEe B 3K3aMeHaLMOHHbIX MaTepuanax. TaK, B HacToslee Bpems
npeanaraeTcsa aKcnepyMeHTa/lbHOe 3afaHre, npejycMmaTpuBatoLLee BbIOOP ABYX BELLECTB U3 NATU
NpeaIoKeHHbIX U NPOBeAeHME C HUMW PeakLMii, OTPaxXatoLLmMX XMMUYeCKMe CBOMCTBA YKa3aHHOro
B yC/I0BUWN 33faHns BellecTBa. OueHMBaHWE MAET Ha OCHOBaHUM OTYeTa yYeHMKa O NpoaenaHHON
paboTe (ypaBHEHMA peakuuiA, BbIBOAbI 0 HabNOAEHUSX) N HA OCHOBAHUW MPSMOro HabAwaeHUs
3a AecTBUSAMM YUYeHUKa Mo NPOoBeAeHUIO ONbITOB. Npy 3TOM BbIAENAOTCA 3Tanbl 0TO6opa BeLecTs
M CMELUMBAHNS BELLECTB B COOTBETCTBUM C NMYHKTaMW MHCTPYKUMM K paboTe.

BaKHellWMM  HanpaBleHMeM  KakK  [AeMOHCTPAauWOHHOro, TaKk W YYEHUYECKOro
3KCNepuMeHTa [O/MKHO CTaTb MCMOMb30BaHME UMPPOBOIA nabopaTopuu, KOTopas M03BOMSET
OpraHvM3oBaTb XUMUYECKUA 3KCNEPUMEHT Ha MPUHUUMWAILHO HOBOM YpOBHE, MepeiTm OoT
Ka4yeCTBEHHON OUEHKW HabnoJaeMblX SBAEHWUA K CUCTEMHOMY aHav3y KOMNYeCTBEHHbIX
XapakTepuctuk. [pyn paboTe € AaTyMKamy  UMGPOBOIA  Nnabopatopum  obecrneyvmBaeTcs
aBTOMAaTU3NPOBaHHbIA CO0p M 06paboTKa AaHHbIX, X0 3KCMEPMMEHTA MOXET 0TobpakaTbCs B
BUAE rpamkoB WM MOKasaHW NPMOOPOB, a pe3y/bTaTbl 3KCNEPUMEHTOB MOMYT COXpPaHATbCS
AnuTensbHoe Bpemsl. Hambonee akTyasbHbIM A1 XUMUN SIBNSIETCA MEPEX0S K KO/TMUECTBEHHbIM
XapaKTepucTuKam, KOTOPbIA MOXXHO MPOWANIOCTPUPOBATL CAEAYOWMMN NPUMEPaMU: U3yYeHne
CTPOEHVs1 NjaMeHW, onpefeneHne pH B pasHbIX cpefax, OMNpeAesieHne CKOPOCTM peakuuu,
N3yyeHne BAMSHUS KOHLEHTpaLMM 1 TemnepaTypbl Ha CKOPOCTb peakLun.

UuncpoBas nabopatopust Mo3BONSET peasin30BaTb MeXNpeaMeTHble CBSA3UM € ApYrvUMu
npegmeTamMy  €CTECTBEHHOHAYYHOr0 UWKIA, MNOCKOMbKY [JaeT BO3MOXHOCTb  BbIMOMHATb
WHTErpmpoBaHHble yyebHble MCCNefoBaHUA MO eCTeCTBEHHbIM HaykaMm, MPUMEHATb W OCBauBaTb

ANIEMEHTbI CTaTUCTUKN N I/IH(*)OpMaLI,I/IOHHbIe TEXHONOInNn.



