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PeKkoMeHJaLMn rno Ucnosb3oBaHMi0 CTaHAAPTHOrO KOMM/IeKTa 060pyA0BaHUS
LleHTpa «Toyka pocTa» Npu peasnsauum nporpamm ecTeCTBEHHOHAYUHO U
TEXHO/I0rMYEeCKOW HanpaB/ieHHOCTEN

MepeyeHb CTaHAAPTHOrO KOMMIEKTa 060pyA0BaHNS ANs OCHalleHus LLeHTpoB «Touyka pocTax
chopMMpOBaH C y4yeToM psfga NPUHLMNOB, B TOM YMC/e:

MpUHLMN NPeeMCTBEHHOCTN cucTeM 060pypoBaHusa. O6opyaoBaHme AN NPOBeLeHUs
YUYEHNYECKMX NPAKTUUYECKNX PaboT ABMSETCA 06LWMM 4718 YPOBHEW OCHOBHOIO O6LLETO U
cpefHero obuwero obpasoBaHus. B cucteme HarnsagHbIX CpefcTs 06yUeHUsa
[IEMOHCTpPaLNOHHOIo 060pyA0BaHNA UMEHTCA 6a30Bble 3/IEMEHTLI, 06LIMe AN OCHOBHOIO
o6Lero n cpegHero o6ulero oobpasosaHus. Lindposas nabopatopus n obopyaosaHue o61ero
Ha3HayeHUs NO3BONSAOT 06ecneymBaTh AeATENbHOCTb 00yYalOLWMUXCA KaK B OCHOBHOW, TakK U B
CTapLleil WKose, a B COBOKYMHOCTU C LUMPOBLIMKU nabopaTtopmsamMmm no gusnke, 6Monorum un
XUMWUW - NPaKTUYECKYIO AeATeNIbHOCTb B paMKaxX M3yYeHUsi eCTeCTBEHHOHAYUYHbIX NPeAMeTOB B
10-11 knaccax Ha yrny61eHHOM ypOBHe.

MpyvHUMN coYeTaHUsA KNacCUYeCKUX U COBPEMEHHbIX CPeACTB U3MepPEHUn 1 cnocobos
9KCMEePUMEHTANIbHOIO UCCef0BaHnA ABNeHWUA. B cocTaB 060pyA0BaHUSA BXOAAT Kaccuyeckue
cpeacTBa M3MepeHus (Hanpumep: LUHAMOMETPbI, CTPEIOYHbIE aMIMePMETP U BONbTMETP) U
LUndpoBble NPUO0OPLI (Hanpumep: LMPPOBbIE BECHI, CEKYHAOMEP) U AaTunKK. CoboAeHMe 3TOro
npuvHUMNa nmeeT 0cob60oe 3Ha4YeHne /15 YPOBHSA OCHOBHOIO 06Liero o6pasoBaHus, NOCKONbKY
3[leCb NPOMCXOAUT 3HAKOMCTBO CO CNocobamMu n3mepeHns PU3nNYecknx BeNNYUH, HOPMUPYETCH
NOHUMaHWe NPUHLWUMNOB AENCTBUSA aHANI0r0BbIX U3MEePUTENbHbIX NPUBGOPOB 1 0becneynBaeTcs
nepexos K UCMnosib30BaHNIO MHCTPYMEHTOB LU(POBOIM nabopaTopuu. N

MprHLMN NnpuopmuTeTa YYEHNYECKOr0 3KCNepMMeHTa NS peanmsanmm CUCTEMHO -
AeATeNbHOCTHOrO Noaxoda. Peannsayns CUCTEMHO - eATE/IbHOCTHOTO MOAX04a B 06y4eHUM
ecTeCTBEHHOHay4HbIM NpegMeTaM 6a3npyeTcsi B NepBYH 04Yepedb Ha BOBIEYEHMMN 00YHaOLLNXCS
B NPaKTUYECKYH AesTeNbHOCTb MO NMPOBEAEHMIO HAOGNOAEHWI U ONbITOB. MM0O3TOMY 3HaYMTENbHAs
4acTb HabMOAEHUI 1 ONbITOB, KOTOPbIE B TPAAULMOHHON METOAUKE Npeanarainch Kak
AEMOHCTPaLMOHHbIEe, MepeHeceHbl B paspsaf YY4eHNYeckunx pabot. CnegyeT OTMETUTb, YTO B
HacTosLee BpemMs n3yyeHne GU3NKN, XMMUU U BMONOTNIN B OCHOBHOM LLIKOME N Ha 6a30BOM
YPOBHE CTapLleil WKONbl OPUEHTUPYETCA Ha OCBOEHME €CTECTBEHHOHAYYHOW TPaMOTHOCTH,
KOTOpOe MAET Yepe3 pa3BUTUE CMOCOOHOCTEN yyallMxcsa aHaNn3npoBaTb PasHO06pasHyto
€CTeCTBEHHOHay4YHY MH(OPMaLMIO N UCNONb30BaTb MONYYEHHbIE 3HAHWUA ANS 06bACHEHUS
SIBNEHWIA 1N NPOLECCOB OKPY>XKatoLLero Mmpa; NoOHMMaTb 0CO6EHHOCTM UCMO/b30BaHUS METO0B
€CTeCTBO3HaHUSA ANA MONYYEHUS HAYUHbIX faHHbIX; NPOABAATL CAMOCTOATE/NIbHOCTb CYXXAEHUI 1
MOHMMATb PO/iIb HayKWN M TEXHONOIMYECKUX MHHOBALWUIA B pa3BUTUM 06LLECTBA; 0CO3HaBaTb
BaXXHOCTb Hay4YHbIX NCCNEA0BaHWUIN M NX CBA3b C HALLIWM MaTepuanbHbIM OKPY>XXEHUEM U
COCTOSIHMEM OKpYy>Karoweli cpeabl. OpreHTalMa Ha eCTECTBEHHOHAYUYHY FpaMOTHOCTb
npegnonaraeT akKUeHT Ha METOAO0M0MMI0 HAYKN N HAaNpPsIMYH CBA3aHO KakK C 06LLMM YMCNOM
YUYEHMNYECKMX ONbITOB B Kypcax €CTECTBEHHbIX HayK, TaK M HanpaBNeHHOCTbH UX Ha
(hopMMpoOBaHME CaMOCTOATENbHOCTY AEACTBWIA NpU NPOBEAEHUWN HAONIOAEHWNIA, N3MEPEHUIT 1
nccnefoBaHuii.



Wcnonb3oBaHue CpeAcTB Harna4HOCTM 1 y4e6HOro o6opyaoBaHus B yue6HOM npoLecce
Harnpas/IeHO Ha BbIMOJIHEHUA CNefyLWNX (GYHKUNIA: o6ecneynBatoT 60/1ee MOMHY U TOYHYIO
nHopMaLuio 06 N3yyaeMOM SB/IEHUN UM 0OBEKTE 1 TEM CaMbiM CMOCOGCTBYHOT NOBbLILIEHWIO
KayecTBa 06y4YeHUA; MOMOralT B MakCMaibHON Mepe pa3BuTb NO3HaBaTe/lbHble UHTEPECHI
yyalmnxcs; noBbIWaT YPOBEHb HArNALHOCTU U AOCTYNHOCTU 0BYYeHUS; YBeNNYMBalOT 00bEM
CamMoCTOSATeNIbHOW paboTbl yyalMXca Ha YPOKE M BHEYPOUHOI AesTeNbHOCTH; CO34al0T YyCOBUS
ANA opraHu3auum nNpakTUuKo-opueHTUPOBaHHOM NPOEKTHON 1 UCCNef0BaTeNbCKOM LeATe/IbHOCTY;
[al0T BO3MOXHOCTb JOCTYMHee 1 rny6xe packpbiTb cofepxaHve yyebHOro marepuana,
CNOCO6CTBYOT (DOPMUPOBAHUIO Y YHALLMXCA NONOXMUTENbHLIX MOTUBOB 06y4eHUs.

BaxHeilwen 4yacTblo ocHalleHus LleHTpa «TouKa pocTa» siBASeTCa uudposas nabopatopus,
nepeyeHb AaTYMKOB KOTOPOK MO3BOMSET MCMONb30BaTh 3Ty 1a60PaTOPMIO NPU U3YUHEHUN PU3NKMN,
XVIMUKN 1 61nonormn. BeefeHne B LWKONbHbIA 3KCMEPUMEHT LMKBPOBLIX AAaTYNKOB ANA PErncTpaummn
Pa3IMYHbIX BEIMUNH N BOSMOXHOCTM MCNO/Mb30BaTh KOMMNbIOTEP (CMApPT(OH MAM MNaHLWET) ANns
pacyeToB M 0()OPMIEHNA Pe3yNbTaTOB OMbITOB, MO3BO/SET NEPENTM HA HOBbI Ka4eCTBEHHbIN
YPOBEHb NPOBEAEHNA N3MEPEHWIA, YTPOCTMB NPOLECC N3MEPEHUIA U MOBLICUB UX TOYHOCTD.
MosBneHne LUMPOBbIX TEXHONOTNIA B NabopaTOpPHbIX paboTax NOBbIWAET UX aKTyaSbHOCTb U
MPWUBNEKATENbHOCTb B CO3HAHUN COBPEMEHHOINO LWKO/bHMKA, YCUIMBAET HArNsgHOCTb KakK B X04e
OMbITOB, TaK U NpN 06paboTKe pe3ynbTaToB C MCMOAb30BAHMEM NPOrPaMMHbIX CpeacTB. [Ans
3KCMNEPUMEHTOB N0 BMONOTUN N XUMUWN 3TO ABAAETCSH 3HAYUMbIM MEPEXOLOM OT KaYeCTBEHHbIX
HabtOAEHNI 1N ONbITOB K KOIMYECTBEHHbIM 3KCMEpUMeHTaM. cnonb3oBaHme LudpoBoii
nabopatopuun CyL,eCTBEHHO M3MEHSIET NOAXOAbl K MPOBEAEHMIO W LEMOHCTPALMOHHBIX, U
YYEHMNYECKNX OMbITOB:

Wcnonb3oBaHve LM(POBbLIX AAaTYNKOB B KAYECTBE U3MEPUTENIbHbIX MHCTPYMEHTOB U3MEHAET
NoAXofbl K MPOBEAEHUIO NPAMbIX U3MEPEHUN (HhU3UYECKUX BENUYUH. TpanLMOHHO B KayecTse
CPeACTB M3MEPEHUS UCMONb30BANNCh NPOCTENLLNE MHCTPYMEHTbI (PblYaXKHble BECbI U PA3HOBECHI,
MeH3ypKa, AMHaMOMeTp, TEPMOMETP) U CTPENOYHbIE NPUBopPLI (aMNepMeTp 1 BOIbTMETP).

Ncnonb3oBaHne LUMPOBLIX AaTYMKOB NO3BOJISET HA COBEPLUEHHO APYrOM KayecTBEeHHOM YpPOBHE
MPOM3BOANTL U3MEPEHUS BPEMEHW, PACCTOSHUSA, UMeTb BO3MOXHOCTb PerncTprupoBath U
HabMtoAaTh N3MEeHeHVEe BO BPEMEHUN TaKMX BENMYMH KaK TemnepaTypa, 31eKTpuyeckoe
HanpshkeHue, cuna Toka u T. [,

AT BO3MOXHOCTM MO3BONAT, HANPUMEP, Ha YPOKax (YM3UKU C BbICOKOW TOYHOCTbIO M3MEPUTH
MFHOBEHHYH CKOPOCTb TeNa, ABWMXKYLLErocs HEPaBHOMEPHO, HabnAaTh B AUHAMUKE MpPOLECC
3NeKTPOMArHMTHOW MHAYKLUMUWN, BOSHUKHOBEHME N U3MEHEHWE WHAYKLMOHHOIO TOKa, UCCNef0BaTh
M3MEHeHMe TeMnepaTypbl C TEYEHWEM BPEMEHW B NMPOLECCE YCTAHOBNEHWS TENMOBOro paBHOBECKS
nT.A.

Ha ypokax 61M010rmm noseaseTcs BO3MOXHOCTb MONYYNUTb KONMYECTBEHHbIE AaHHble NpK
NPoBeAEHMN OMbITOB, HANPUMEP: NPU onpefeneHnn (GakTOPOB, BAMAKOLMX Ha CKOPOCTb NnpoLecca
(hoTOCMHTE3a, MPU U3YUYEeHWUN [bIXaHUS KOPHE N NUCTbEB, NPW UCCNef0BaHUN YCNIOBUIA
npopacTaHus CeMsH U T. .

Ha ypokax XMMUK Ha KONMYECTBEHHbIN YPOBEHb MEPEXOAAT NpaKTUYeckme paboTbl N0 NU3YUEHUIO
npouecca 371eKTponn3a, uccnefoBaHme IK30TEPMUYECKUX U IHAOTEPMUYECKUX peaKLnii,
TennoBoro adpekra ropeHns Tonamea U T. 4.

C 1Cno/b30BaHNEM TPAANLMOHHBIX «aHANOr0BbIX» CPEACTB NOA0GHbIE M3MEPEHMUS BbIMOMHUTS
HEeBO3MOXHO. OHaKO, NMpU nepexoje Ha LM(POoBYI0 NabopaTopuio B TeMaTUUYECKOM



nnaHMpoBaHMM HE06X04MMO NPeayCMOTPETb 4OMNONHUTENLHOE BpeMs Ans 06y4yeHns pabote C
AaTyMKamy, BKIKOYas COOPKY 3KCMEPUMEHTANbHOW YCTaHOBKM C AaTYMKaMU, CHATUE NOKasaHWii C
JKpaHa KoOMNbloTepa, onpeseneHne NorpeLHoCcTel N3MepeHui.

[nsa paboTbl ¢ UMPPOBLIMK JaTYMKaMM UCNOSb3YeTCs cnelunanbHoe NporpaMmmHoe obecnedeHue,
YCTAHOBNEHHOE Ha KOMMbloTEP. A1 KOMMYHUKALUKN LUPPOBLIX 4ATYMKOB, 3anNncu 1 XpaHeHus
NH(opMaLun, NONYYEHHONM C X NOMOLbIO, LUdpoBas nabopaTopus NCNonb3yeTca B KOMMIEKTe C
HOYTOYKOM C HEOBXO4MMbIM YCTAaHOB/IEHHbLIM NPOrpaMMHbIM 06ecneYvYeHneM.

Mcnonb3oBaHve KOMMbIOTEPHON (OPMbl perncTpaLmMm noay4YeHHbIX 3HaYeHUn N NOCTPOeHUS
rpauKoB M3MEHAET NOAXOAbI K ODOPMIEHNIO Na6OPATOPHbLIX N MPaKTUYECKNX pabot
obyuaroLmucs.

[aHHble, NoNy4YeHHble NPV NOMOLM LUDPOBbLIX AAaTUYNKOB, BHOCATCA B 3/1IEKTPOHHbIE Tabnuubl,
4TO MO3BONSET CTPOMTL rpatimKy 3aBUCUMOCTEN UCCEAYEMbIX BENMYMH Ha 3KpaHe KOMMbOTepa.
Ha ocHOBaHWMM 3TUX rpadMKoB AenaTb BbIBOALI O XapaKTepe 3aBUCMMOCTU BE/IMUMH OT BPEMEHMU
nnn apyrux napameTtpoB. Ha yrny6n1eHHOM YypOBHeE LienecoobpasHo 06ydaTb NPOBOAUTL
annpoKCcMMaL Mo Bbl6paHHbIX TOYEK UTOrFOBOW rpadinyecKoii 3aBUCUMOCTbIO.

3TN HOBble BO3MOXXHOCTMW MO3BOJIAKOT aBTOMaTU3MPOBaTb PYTUHHbIE MPOLeAYypbl 3aN0HEHNS
Tab1uL, BbIMO/IHEHNE OLHOTUMHbLIX PacyeToB, MOCTPOeHNA rpagmkos. Lingposasa poTokamepa
Nno3BoNseT choTorpaupoBaTb COOPaAHHYIO IKCNEPUMEHTA/IbHYHO YCTAHOBKY U MPUKPENUTH
hoTorpagmio B 3N1EKTPOHHbIN OTYeT. TakMM 06pa3oM, OCYLLECTBAAETCA nepexo K 0popMAeHNto
3MIEKTPOHHOI0 0TYeTa O NMPOAe/laHHOM 3KCMepUMEHTE, NMPOEKTHOW UK NCCNefoBaTe/lbCKOM
pa6ore.

B03MOXHOCTb MCNOMb30BaHNA BMAEOHAONOAEHMSA 33 NPOLECCOM BbIMOMHEHNS NPAKTUYECKNX
paboT o6yyaroLWMMMNCA N3MEHSET NOAX0Abl K OLEHNUBAHUID PaboT.

DNEeKTPOHHbIN OTYET O NPOAENaHHOW NPaKTUYECKOl paboTe MOXET COMPOBOXAATLCA
NPUKPENIEHHON (hoTorpaduelt, KoTopas NO3BOAET OLEHUBATb MPaBUIbHOCTL COOPaHHOM
9KCMEePUMEHTA/IbHOW YCTaHOBKK, 60/1ee NONHO ONnpeAeNiATb NMOAHOTY U NPaBU/IbHOCTb
NpoLenaHHOro uccnefoBaHus, aHaIM3MpPoBaTb JOCTOBEPHOCTb NpPeACTaB/IeHHbIX
3KCMEePUMEHTANbHbIX AaHHbIX. Py 0LHOBPEMEHHOM BbIMOMHEHUMN Pa3HbIMU Tpynnamm
00yuvaloLINXCcs pa3HbIX UccneaoBaTebCKnX paboT LenecoobpasHo NCNoNb30BaTh BUAE03aNUCh
BCero xofa pabot. B aToM cnyyae oueHMBATLCA MOTYT He TONbKO NMpeaMeTHbIe pe3ynbTarhl,
CBfi3aHHble C NPOBEJEHNEM KOHKPETHOr0 3KCMepUMEHTA, HO U KOMMYHWUKATUBHbIE U
PerynaTuBHbIe AeACTBUA: NaHMpOBaHUe paboTbl, OTCEXMBaHWe X04a paboTbl, KOppeKLMs nnaHa
paboTbl, KOMMYHUKaLMSA B COBMECTHOW AeATENbHOCTH, Hann4yme (UM OTCYTCTBUE) KOH(D/IMKTOB U
CNocoobbl X peLleHus.

Mcnonb3oBaHue LUpoBbIX NabopaTopuii CyLLECTBEHHO pacLlMpseT CNeKTP BO3MOXHbIX OMNbITOB
N nccnenoBaHUin, 0COBGEHHO 3TO KacaeTcsl U3YUYeHUs 6UONOrMKU 1 XUMUN.

PaclunpeHmne cnekTpa BO3MOXXHOCTE MOXHO MPOUIIOCTPUPOBATL Ha NpUMepe U3yUYeHus
3N1eKTPOMArHMTHON MHAYKLUMMK B Kypce Puankun. Mpu ncnoib3oBaHUM CTPENOYHOIO aMmnepmMeTpa
TpagMLUMOHHO HabNo4aloT NNWb (akT BOSHUKHOBEHUA UHAYKLMOHHOIO TOKa B NPOBOAHUKE U
N3MEHEHME ero HanpasieHUs Npy U3MEHEHUN CKOPOCTW BHECEHWUA MarHUTa UAu ero NoaspHOCTMU.
Mcnonb3oBaHne LU(PPOBOro gaTtymkKa No3BONSET NOAYyUUTb ocumnnorpammy 34C nHAyKLmun,
BO3HMKatOLLE B KaTyLlKe, Mpy NpofeTe Yepes3 Hee MarHMTa. ITO NO3BONAET CpaBHMBATb
3HayeHMsa makcumanbHbix S4C npu nposeTe Yyepes KaTyLwKy MarHnuTa ¢ pa3HbIMU CKOPOCTSAMU U C



pasHoii MONAPHOCTLIO, aHANN3MPOBAaTb B/ NONYUYEHHOIR 3aBUCUMOCTH, KOHCTPYMPOBaTb
3KCMepMMeHTa/lbHbIe 3a4a4y N0 U3YUYeHUIO 3N1eKTPOMArHUTHOW UHAYKLNN.

Lincpposas nabopatopms no3BosiseT OpraHn3oBaTb NPOEKTHYO U y4eOHO NCCnefoBaTebCKY0
AesTeNbHOCTb LWKO/bHMKOB KaK B paMKax YPOKOB, TakK 1 BO BHEYPOUHOW feATensHocT. Hannume
pa3Ho06pasHbIX LMGPOBLIX AAaTYMKOB AaeT BO3MOXHOCTbL MPOBOAMTL CaMble pa3HOO6pa3Hble
nccneaoBaHus, onMpasch Ha MHTepecbl 0byyvarowmxcs. B KauecTBe npyumepa MOXHO NPUBECTY
NccnefoBaHNA 3KOMOTMYECKOM HaNpPaBNEHHOCTM NO BbIABNEHUIO (DaKTOPOB 3arpsisHEHNS
OKpy)arowel cpefbl, N3yYEHNIO 3KONOTMYECKOro COCTOAHNS MOMELLEHNIA WKO/bI, NOYBbI,
BO3[yXa B HaCE/NIEHHOM MyHKTe U T.4. ViccnefoBaTtenbckme paboTbl C UCNONb30BaHUEM LUKPOBbLIX
[aTUMKOB LenecoobpasHo npegnaratb yyawmmes 10,11 knaccoB B paMKax 0653aTeIbHOW AN1A HUX
NPOEKTHOW AesTeNbHOCTW. BbINONHEHME TaKMX NPOEKTOB SIBNSIETCS OCHOBAHMEM A/151 OLLEHKMN He
TONbKO YPOBHS CHOPMUPOBAHHOCTU NPEAMETHbIX Pe3ynbTaToB, HO UTOTOBOM OLLEHKMK
[OCTUXKEHUS MeTanpeAMeTHbIX pe3ynbTaToB 00yUYeHMA: KOMMYHUKATUBHbIX (KOTOpble
OLleHMBAKOTCA KaK B MpoLiecce NpoBefeHMs paboTbl, TaK 1 B MpoOLLeCCe 3aLiMTbl NPOEKTa Un
nccnefoBaHnsA) U PerynsiTuBHbIX (KOTOpble OLEHMBAKOTCA B MPOLIECCE BbIMONHEHUS NPOEKTA).

OcHalleHune ana n3yyeHns U3nKKN NpescTasieHo B BuAe 060pyA0BaHUA AN18 LEMOHCTPALNOHHBIX
ONbITOB M 060pyA0BaHUA ANS NabopaTOPHbIX paboT 1 YYEHNUYECKUX OMbITOB, BKAKOYas 06LLYIO
ANA eCTeCTBEHHOHAY4YHOr0 LMKna LMppoByto fnabopaToputo, a Takxe LuMhpoByo nabopaTtopuio
no usmnke (Kak 4OMONHUTENbHbINA 3NIEMEHT 418 YrNy61eHHOro n3yyeHnus Gusnkn).

JemoHCTpaunoHHoe 060pyaoBaHMe obecrneynBaeT BO3MOXHOCTb HAOMOAeHNS 60MbLLINHCTBA
N3y4vaemblX ABMEHWUI, MPOLECCOB M 3aKOHOB. OTO BO3MOXHO NPU ONTMMa/IbHOM COYeTaHUn
aHanoroBbIX U LMGPOBLIX CPeACTB HAOMOAEHMSA, aHaIM3a N3MEPUTENbHOI MH(popMauun. Tak,
Hanpumep, ANS Kypca PU3NKN OCHOBHOW LUKO/bI €CTb BO3MOXHOCTb AEMOHCTpaLum
KNacCMYeCKMX EeMOHCTPaLMOHHbIX 3KCNEPVMEHTOB: MageHne Ten B Tpy6ke HblOTOHa,
AEMOHCTpaumsa AencTena aTMocqepHOro faBneHns, 3akoHa Mackans, n3aMeHeHUs obbema Ten npu
HarpeBaHMn (OXNAXKAEHUN), NPUTSHKEHNA MONEKYN W T.4. Habop no 3neKTpocTaTuKe gaeT
BO3MOXHOCTb AEMOHCTpaL UM 31eKTpM3aLmnmn Ten, 3aKkoHa COXpaHeHuns 3apsaga, MMHNIA
HanpPsHXKeHHOCTN 3M1eKTPUYECKOr0 NOAS U T.4. Y MOXET UCMONb30BaTbCA KakK 8 Kacce npu
N3YUYEHNN 3NEKTPOMArHUTHbIX ABNEHWIA, Tak 1 B 10 Knacce Npu M3y4eHWUW 3MEKTPOCTaTUKN.

Mpn npoBeAeHUN AeMOHCTPALMOHHBIX OMbITOB LO/MKHbI COBNIOAATLCA TPEOOBAHUA K UX
HarnsagHoCTM (ACHas M MOHATHAA MOCTAHOBKA OMbITa), BUAUMOCTY ANS BCEX y4yalluxca Knacca
(Npn HanMunu Menkux petaneit UCNONb3YETCA UX YBEIMYEHHOe U306paXKeHne Npu NOMOLLK
Beb6Kamepbl), IMOLMOHA/IbHOCTU W1, MO BO3MOXHOCTU, 3aHUMAaTE/IbHOCTU (AEeMOHCTPaLVNOHHbIV
OMbIT JO/IXEH BblI3blBaTb MHTEPEC YyalLLUXCH, CO3[aBaTb MOTMBALMIO K U3YYEHUIO NPeLMeTa) 1
y6eamTenbHOCTU (NOKa3biBaTh TOT 3P(EKT, HA AEMOHCTPAL IO KOTOPOro OH 6bl/1 HAaNpaB/ieH).

OfHaKo peanusauuns AesTeNbHOCTHOrO NoaxoAa B 06yYeHUn (U3NKe NepeHoCUT akLEHT C
[AEMOHCTPALMOHHOIO 3KCMEPUMEHTA Ha YY4eHUYECKNIA. HanpumMep, N0 MexaHWKe UCcnefoBaHme
KMHEMATUYECKNX 3aKOHOMEPHOCTEN, 3aKOHOB AMHAMUKN, KONe6aTeNbHbIX ABUXEHUI NePeHECEHO
B YUEHWUYECKUI 9KCTIEPUMEHT C COOTBETCTBYHOLLMM HaGopoM 06opyAoBaHus. Mpu U3yUYeHUn
3NEKTPOAMHAMUKIN NnabopaTopHOe 060pyAOBaHNE NO3BONSET UCCNEA0BATL He TONbKO 3aKOHbI
MOCTOSIHHOTO TOKa, HO C MCMO0/b30BaHMEM KOMMbIOTEPHOMO OCLUAAorpada no3sonset
MPoHa604aTh U UCCNEA0BaTh 3NEKTPUUECKME LIENV NEPEMEHHOr0 ToKa, 6/10K ANOA0B NO3BONSET
ncecnefoBaTh BONbTaMMEPHbIe XapaKTePUCTUKM Anoda. Mpu n3yyeHun onTukmu nabopaTopHoe
060pyf0BaHME MO3BONSET U3YUNTb 3aKOHbI FTEOMETPUYECKOI ONTUKK (MPenoM/IeHne CBeTa B
NONYLUNUHAPE U NONYYEHNe M306PaXeHNs B IMH3aX) W NPOHab0AaTb OCHOBHbIE SIBEHNS



BO/IHOBOM ONTUKKN (MHTepdepeHuns 1 Nonspum3aunns), nccnefosBatb ANgpakLmno ceeta
(AmMpakuMoHHasa peLueTKa).

B cOOTBETCTBUM C NpeLMETHLIMU pe3ynbTaTaMu 06yueHns (u3nke 060pyaoBaHUe AN
YUYEHUYECKNX OMbITOB 06ecrneynBaeT NPOBeAEHME CNeAYOLWMX TUMNOB paboT, CrpyNnMpPOBaHHbIX
Mo BMAaM LeSTeNIbHOCTU, HE3aBUCMMO OT UX TEMATUUYECKON NPUHAANIEXHOCTU:

1. MpoBefeHMe NPAMbIX U3MEPEHNI (HN3NYECKNX BENNUNH (M3MEPEHUE MacChbl, 06beMa
XMAKOCTMW, TEMNEePaTypbl XXUAKOCTU, CUJIbl, CUbl TOKA, HAMPSXKEHUS) C UCMONb30BAHNEM
aHanoroBbIX W LUGPOBLIX NPUGOPOB.

2. MpoBepKa 3aaHHbIX NPesNoN0oXeHUA (NpsiIMble N3MEPEHUS (DN3NUYECKUX BETMUUH W CPABHEHWE
33/laHHbIX COOTHOLLEHUI MeXAy HUMK). Hanpumep: NpoBepKa YCNOBWIA NnaBaHUS Tef, YCN0BUiA
paBHOBECMS pblyara v 6/10KOB, 3aKOHOMEPHOCTEN NOCNeA0BaTeNbHOIO M NapannensHoro
COeJMHEHMNS NPOBOAHMNKOB U T. A.

3. PacyeT no nonyyeHHbIM pe3ynbTaTaM MpsSMbIX U3MEPEHWNIA 3aBUCUMOr0 OT HUX NapameTpa (B
OCHOBHOI LUKOJIE) N KOCBEHHble u3MepeHns (B 10-11 knaccax). Hanpumep: ycKopeHue Tena npu
PaBHOYCKOPEHHOM [BUXEHUW, YCKOPEHMEe CBOOOAHOT0 NafeHns, XXeCTKOCTb MPYXUHbI,

KO3 PULMEHT TPEHUA CKONMbXEHUA, MeXaHMnyeckad paboTa U MOLHOCTb 1 T. 4.

4. HabnoaeHne SBAEHNIA N NOCTaHOBKA OMbITOB (Ha KAYECTBEHHOM YPOBHE) N0 06HAPYXXEHMHO
(haKTOpOB, BAUAIOLLMX HA NMPOTEKAHME JaHHbIX ABNEHWUA. Hanpumep: NpaMoNMHeliHOe
pacrnpocTpaHeHuWe CBeTa, INCMEPCUs CBeTa; U3YUeHNe CBOWCTB M306pakeHMs B NIIOCKOM 3epKane
T N

5. iccnegoBaHme 3aBUCMMOCTM OAHON PM3NUYECKOIN BENNUMHBI OT APYrOW C NpeAcTaBleHNEM
pe3ynbTaToB B BMAE rpaduKka 1 pacyeTa MCKOMOro napameTpa. Hanpumep: 3aBUCUMOCTW NyTH
PaBHOMEPHO ABVKYLLEr0Cs Tena OT BPEMEHUN [ABMXEHUS Tena; CUAbl TPEHUSA CKONMbXEHUSA OT CUNbI
HOpPMa/ibHOTO AaBNeHMs, KayecTBa 06paboTKM NOBEPXHOCTEN TeN U HE3aBUCMMOCTU CUJbl TPEHUS
OT Nnowagn COMPUKOCHOBEHWSA TeN; CUbl YNPYTOCTU OT YAJIMHEHMNS NPYXWUHbI; BbiTaNIKUBAIOLLEN
CUNbl OT 06bEMA NOTPY)XXeHHOM YacTu Tena u OT MNAOTHOCTU XNAKOCTH, €€ He3aBUCMMOCTU OT
NNOTHOCTW Tena, 0T rNy6uHbI, Ha KOTOPYIO MOTrPY>XeHO Teno u T.4.

NabopaTopHoe 060pyAoBaHNe 06ecneynBaeT CaMOCTOATENNbHbIA YYEHUUYECKUIA SKCMEPUMEHT,
KOTOPbIA MOXET MMeTb pa3finyHble (JOpMbl: PPOHTaNIbHbLINA 3KCNEePUMEHT (PPOHTaNbHbIE OMbIThI 1
nabopaTtopHble paboThl), paboTbl NPaKTUKyMa, yuyebHouccnesoBaTenbckue paboTbl Y MPOEKThI
3KCMepMMeHTaNbHOro xapakTepa. MNMpn 3TOM HOPMAaTMBHO-0653aTe/IbHbIM BHE 3aBUCUMOCTU OT
YPOBHA M3y4yeHUs (un3nkn (6a30Bblii UK yrny6neHHbIi) 1 06pa3oBaTe/ibHON NporpaMMsl
(OCHOBHast NN cpeaHAs LKOMa) ABNAeTCA (DPOHTaNbHbIA IKCNepUMeHT. IMEHHO nocpeacTBOM
(DPOHTANILHOI0 3KCNEepMMeHTa AOCTUTalDTCA NPeAMeTHbIe pe3ynbTaTbl IKCNEPUMEHTA/IbHOTO
XapakTepa, a yyawumMmnca ocBamBatoTCs Cnocobbl AeiACTBUIA, COOTBETCTBYIOLME YKA3aHHbIM BbILLe
NATK TMnam paboT. J1abopaTopHbI NPaKTUKYM LienecoobpaseH TONbKO Npu yrny6neHHOM ypoBHe
N3yyeHus npegmeTa.

OnTuManbHbIM ANS LOCTVKEHUSA Leneii NnpoBeAeHNs (PPOHTANbHOI0 3KCMepMMeHTa ABNAETCA
npeAcTaBneHne nabopaTopHOro o60pyA0BaHMSA U MaTepnanoB B BUAE TEMATUUYECKNX KOMMNEKTOB
N0 MexaHUKe, MONIEKYNIAPHON (hn3NKe, 3NEKTPUYECTBY U ONTMKe. MICNONb30BaHMNE TEMATUUYECKMX
KOMIM/IEKTOB CNOCOOCTBYET (hOPMMUPOBAHUIO TAKOF0 BaXKHEWMLLIEro YMeHUs, Kak noa6op
yyawummcs 060pyA0BaHNS B COOTBETCTBUN C LIENbH UCCNEA0BaHUSA 13 N3ObITOUYHON
HOMEHKNaTypbl MNPeA0XKEeHHOro KOMMNIEKTa; NO3BONSAET NPOBOANTL 3KCNEPUMEHTaNIbHYO paboTy



Ha Nt060M 3Tane ypoka; yMeHbLUaeT TPYOBble 3aTpaTbl YUnUTens npy NOArOTOBKe K ypoKam,
MOCKO/IbKY He TpebyeTcs nepeKoMnoHOBKa 060pyA0BaHMS B COOTBETCTBMU C 3afayamu
KOHKPETHOT0 ypoKa.

Mpu NNaHWPOBaHUKN MPAKTUYECKUX PaboT BaXHO MMeTb B BUAY, UTO NpeAMETHbIE pe3ynbTaThbl
3KCNepMMEHTaNIbHOTO XapaKTepa MOryT 6biTb OCBOEHbI TOMIbKO MPU ONTUMaNbHOM COYeTaHWM
KPaTKOBPEMEHHbIX ()POHTaNbHbIX OMbITOB ¥ 04HOYACOBbIX 1a60PaTOPHbIX PaboT.

BaxHOe 3Ha4YeHne MmeeT TOT (PakT, YTO B COCTaB (PPOHTaNbHOIO 060pYAOBaHMA HapAAY C
aHanoroBbIMM BXOAAT U MG POBbIE CpeacTBa n3MepeHus. K HUM OTHOCATCSA 3N1eKTPOHHbIA
CEeKYHAOMep C faTyMKaMu, 3NeKTPOHHbIE BECbl 1 AaTUMKK LMpoBoi nabopatopmun. Takum
o6pa3om, nNpu NpoBefeHUN PPOHTAILHOIO 3KCNEPUMEHTA B OCHOBHOW LUKO/E YUYEHUKM
3HaKOMATCS C 3NIEKTPOHHLIMU CNOCO6aMMN M3MEPEHUI N BbIYUCIEHWIA.

Brok 060pyfoBaHMA 418 yYEHNYECKUX paboT Mo (u3nke chopMmpoBaH Ha 6ase nepeyHs
ob6opyaoBaHMA 45 NPOBEAEHUS OCHOBHOIO roCyapCTBEHHOr0 3K3aMeHa No (u3nke.
Mcnonb3oBaHne NpubopoB 1 060pyA0BaHUS C eMHBIMU A5 BCEX 00yUatOLLINXCS
XapaKTepucTukKamu no3sosiseT CTaHA4apTU3NPOBATb MPOLEYPbl BbIMOMHEHNS
3KCMEPUMEHTANIbHbIX 3afjaHWil Ha 3K3aMeHe U 06ecneynTb HaLeXHYH OLEeHKY pe3y/bTaToB Ha
OCHOBaHWMW 3KCMEPTHOM NPOBEPKN 0TBETOB 0byuarowmxcs. Mpu 3TOM 0CHOBaHMEM A1 BbiBOAA O
NPaBWbHOCTU NPOBEAEHUS AAHHOTO OMNbiTa ABAAOTCA Pe3ynbTaThl, MOAYUYEHHbIE yyalluMuUcs
NoCpeAcTBOM NPAMbIX U3MEPeHU 3afjaHHbIX (PU3NYECKUX BETUYNH.

Ha6op Ans NpoBefeHMs OCHOBHOTO rOCY/IapCTBEHHOI0 9K3aMeHa 06ecneumBaeT pa3paboTky
HECKO/bKMX OAHOTUMHbIX 3afjaHnil NP1 NCNOMb30BaHUN O[JMHAKOBOIO 060PYA0BaHNS C Pa3HbIMU
XapaKTepucTnKaMmn. STOT NOAXOA LienecoobpasHo MCMOb30BaTh U NPy MPOBEAEHUN
(pOHTaNbHBIX ONLITOB U 1a6OPaTOPHbLIX PaboT. Hanpumep, Npy NPoBefeHUN UCCNef0BaHUA
3aBMCMMOCTM CUAbI TOKA OT HanpsXXeHUs MOXHO BbIAENNTb B Knacce rpynmbl, KOTopble 6yayT
MPOBOAUTbL AaHHOE WUCCNEf0BaHNE, NCMOMb3YS PE3NCTOPbI C Pa3HbIM COMPOTUBNIEHUEM, 1
namnouyky. Mo pesynbTaTamM MOXHO CPaBHWUTb NOYUYEHHbIE 3aBUCUMOCTU, 06CYANTb TPaHULLb
BbINO/HEHMS 3aKoHa OMa NS y4acTKa Lienu, onpeaenuTb CONpoTUBEHNS PE3NCTOPOB.

CnefyeT OTMeTUTb, YTO NPV MPOBeLeHUN (PPOHTA/IbHBIX ONbITOB U flabopaTopHbIX PaboT B
OCHOBHOI LIKONe TpebyeTcs 3anuchb pe3ynbTaToB BCEX MPAMbIX M3MEPEHUI C YHETOM
abCoONOTHON NOrpewHoCcTN. 34eCb NPy UCMONb30BaHUM TPaAULMOHHOIO 060pyA0BaHUS
(MeH3ypoK, AJMHAMOMETPOB, TEPMOMETPOB) U CTPE/IOYHBIX amMnepMeTPOB U BO/IbTMETPOB
abCOMITHY NOrPeLIHOCTb LEe1ecoobpa3Ho CBA3bIBATH C LIEHON AeneHusa npnubopa, a npu
nepexoje K UNGPOBbIM UHCTPYMeHTaM (LM(POBbIe BECbI M AATYUKK) YUnTb paboTaTth C
onucaHMAMM 3TUX NPUOOPOB, BblAeNAA AaHHble 06 aGCONOTHOM NOrpewHocTH, Mbo npeanaratb
3HayeHMe NOrpewHOCTN B TEKCTe 3a4aHui.

Mpy npoBeAeHUN nccnefoBaHNsA 3aBUCMMOCTEN OLHON (PU3NYECKOW BENNYMNHbLI OT APYrov
yyalmecs L4OMXKHbl OCBOUTb NOCTPOEHMUE TpaiMKoB C yKaszaHMeM abCOMOTHBIX NOrPeLHOCTeN, a
npy NpoBegeHnn paboT Ha NPOBEPKY NPeANON0XEeHUN - yMeTb CpaBHMBAaTb 3HAYEHUSA ABYX
NPSMbIX M3MEPEHWUIA C Y4eTOM abCONOTHON MOrpeLHocT (HanpmuMmep, NyTeEM CPaBHeEHMUS
WNHTEPBa/IOB MOJIyYeHHbIX 3HAYEeHWU Ha YnCNOBOW ocK). MpoBeaeHMe N3MEPEHUIA N UCCeL0BaHNN
B Kypce u3nkm 10-11 KnaccoB A0MOMHAKTCSA UCMONb30BAaHUEM OTHOCUTENbHbIX NOTrPELLIHOCTE,
yyalwmecs A4O/MKHbl HAYYMUTbCA pacCUMUTbiBaTb OTHOCUTE/IbHbIE MOFPELHOCT B MPOCTEMLLINX
cny4vasax NpsMbIX U3MEPEHWIA N CPpaBHMBATb TOYHOCTb PasINYHbIX U3MEPEHWIA.



O6pallaemM BHUMaHUe, YTO OLEHMBaHWe NabopaTopHbIX paboT AO/MHKHO 6a3MpoBaThCA, Kak 1 B
KpUTEpPUAX OLEHMBaHUA 3KCMEepUMeEHTaNbHbIX 3agaHnii KUM O3, He Ha NpaBu/bHOCTU
ohopmneHns oTyeTa 0 paboTe, a Ha NPaBUNLHOCTM AeCTBMIA N0 CO60pYy YCTaHOBKU, MPOBEAEHMIO
OMbITOB, CHATUIO MOKa3aHWn Npnéopos. OcHalleHne ana nyvyeHns 6MoN0rMn NpescTaBneHo
KOMMMEeKTaMn LeMOHCTPALNOHHbBIX BNXHbIX Mpenaparos, repbapunes 1 KONNeKLMIA MO pasHbIM
Temam Kypca 6uonorumn, a Takxe Lugposor nabopatopuei ansa NpoBefeHNa NPakTUYeCcKnx
pa6oT. Kpome TOro, npu M3y4yeHUn 6MON0rMM MOXKET UCMONb30BaTh LndpoBas nabopatopus no
6ronorun (Kak 4ONONHUTENbHbIA 31eMEHT 418 YIyO6NeHHOTr0 U3yyYeHns Kypca).

B yue6HOM npouecce yyalymecs AOMKHbI NOAYUYNTb BOZMOXHOCTb YYBCTBEHHOTO BOCMPUATUSA
N3yyaeMblX SBNEHUIA 1 06beKTOB. OHAKO M3yyaeMble SBNEHUS 1 06BEKTbI HE BCEraa MoryT ObiTb
HenocpeACTBEHHO BOCMPOW3BEAEHb! UM NOKa3aHbl B y4e6HOM NOMELLEHUN. B 3TOM cnyyae
yuyebHoe 060py0BaHMe faeT BO3MOXHOCTb MX BOCMPOU3BECTM OMOCPEA0BAHO, YepPe3 KOMNEKLMIO,
rep6apHbIii MNCT, MUKpONpenapart, MOAeNb, BUAeO(pparMeHT v T.N.

BnaxHble npenapaTbl NpeAcTaBNAOT COO0I HaTypanbHble 06bEKTbl, CMOHTUPOBAHHbIE Ha
CTEKNSHHOM NNacTUHKe 1 ONYLLeHHble B CTEK/IAHHBIA LUAVHAP C KOHCEPBUPYIOLLEN XUAKOCTHIO,
nnbo npencTaBeHHble B NiacTUKe. 3aecb NpefnaraTcsa ToTalbHble npenapaTbl, NO3BONAIOLLINE
“3yyaTb BHELLHEE CTPOeHWe opraHu3ma uam ero yactu, (Hanpumep: «KopeHb 6060B0ro pacTeHus
Cc KnybeHbKaMm», «["afloKa»); aHaTOMUYeckme npenaparbl, NpeAgHa3HauYeHHbIe NS U3yYeHus
BHYTPEHHEr0 CTPOEHUA OpraHnu3Ma WUnun ero opraHoB (Hanpumep: «BHyTpeHHee CTpoeHue
NArywKkn», «BHyTpeHHee CTPOeHMe NMTULbI»); GUONOrnYeckme npenapatsbl, gatoLme
npeAcTaBfieHne 0 CTafusAx pasBuUTua opraHuama (Hanpumep: «Pa3BuTue KOCTUCTON pblObl»,
«Pa3suTne Kypuubl»). BnaxHble npenapaTbl MCNOMb3YIOTCA KakK pa3faToyHblii maTepuan B
npouecce AeMOHCTPaLMmn Npu M3y4yeHUn HOBOrO MaTepuana Uiy B NPOLLECCe BbIMOMHEHUS
npakTU4ecKnx 3agaHunii, pazpaboTaHHbIX Ha UX OCHOBE.

epbapum - cobpaHMe NPecCcoBaHHbIX, 3aCYLUEHHbIX PACTEHUIA MM UX YacTeil MOMOrakT U3yyatb
pacTeHMe B KabUHeTe 1 y3HaBaTb ero B Npupoje, a repbapmsaums - Hambonee NPOCTon cnocob
COXPaHeHUs pacTeEHUN M UX YacTell B TeYeHWe ANUTENbHOrO BpeMeHu. B nepeyHe npegnaraercs
cucTematuyecknin repbapuin (Hanpumep, «OCHOBHbIE FPYMNMbl PacTeHWIi») U repbapuii No obulel
6vonormm (KOTOpbI NO3BOMAET NPOMIIOCTPUPOBATL M3MEHYMBOCTbL, MCKYCCTBEHHbIA 0T6OP,
cucTemMaTUyeckue Kateropuv n BuaoobpasoBaHue, LMBEPreHUNsA U KOHBEPreHUns, roMmonornyHble
W aHANOrNYHbIE OpraHbl, PyAUMEHTapHbIE OpraHbl, apoMopo3, navoagantaumns GeHoTun u
reHoTUN, NONUNNONANSA, OTAANEHHas rMbpuamn3aLms, B3aMMo4encTBme pacTeHUn ¢
abnoTMyecKUMK hakTopamu cpefbl, B3aMMOLENCTBME PaCTEHN C BUOTUYECKUM (haKTopamu
cpeabl). FepbapHbIi MaTepuan MCNOMb3YHT Kak pa3faToyHblili MaTepuan Ang 4eEMOHCTpaLmm
M3yyaemblX 0OBEKTOB, ANS BbIMNOMHEHNUA MPAKTUYECKUX 3ajaHUI NPU 3aKpenieHnn maTepmana
VAW LUarHOCTUKN YyYeOHbIX pe3ynbTaTos.

Takxke npefACcTaBNeHbl KOMNEKLUN - HA6OPbI NPeAMETOB UM BELLECTB, MOA0OPaHHbIX MO
onpefeneHHbIM npusHakam. O6bEKTAMU UX MOTYT 6GbiTb pacnpaBfieHHbIE W 3aCyLLEHHbIE
HaceKoMble, paKoobpa3Hble, PaKOBMHbI MOJTOCKOB, OTAE/bHbIE YaCTW CKENeTOB XXMBOTHbIX. B
KONNEKLMAX COYETAOT HaTypasibHble 06BEKThI C UX M306PaXKEHNEM B BUAE PUCYHKOB MM
MYNSKEN - UMUTaLMiA. MpeanoXKeHHble B NepeyHe MOPGhONOrMYeckme KONNeKLMm gaT
npeacTaBNeHMe O BHELWHEM CTPOEHUN OPraHoB MM UX YacTeld, NO3BONAKOT MPOBOAUTL CPaBHEHUS
06BLEKTOB, BbISICHATH MX 06LLMe YepTbl U YepTbl pa3nnuuns (Hanpumep: «MpeacTaBuTeny oTpsLOB
HaCeKOMbIX» H Ap.); 06L,e610oN0rnYeckmne KonneKLMm no3BonstoT BbISCHATbL B3aMMOCBSA3N B
OpraHM4yecKOM MUpe, paccMaTpuBaTh Pa3BUTUE OPraHU3MOB, NPOCMEXMBATL 06LLE6MON0OrMYecKme
3aKOHOMEPHOCTMN (Hanpumep: «MpuMepbl 3aLUTHBIX NPUCNOCOGNEHNI Y HACEKOMbIX»).



Konnekuuu, Kak 1 repbapuu, UCNonb3ytoT Kak pa3faTouHbllii MaTepuan Ans AeMOHCTpauum
N3y4yaemblX 06BHEKTOB, [/15 BbINONHEHUS NPAKTUYECKUX 3aaHWii Npu 3aKpenjeHnn Matepuana
WU LUArHOCTUKM Yy4YeBHbIX Pe3ynbTaToB.

O3HaKOM/eHMNEe yyaliMxcs ¢ MMKPOCKOMMYECKMM CTPOEHNEM XUBbIX OPraHn3MOB - OfHa 13
rnaBHenLWmnX 3agayqy HayKu, NO3BOMAIOLWMX NOABECTU WKOMbHUKOB K MOHUMaHUIO eAUHCTBa
opraHuyeckoro mupa. [ns nposegeHns nabopaTopHbIX paboT B LM(POBYIO NabopaTtopuio
BK/IHOYEH MUKPOCKOM, a B KOMMAEKTe Mocyabl M 060pyA0BaHMA 06LWEro HazHaYeHNs NMEKTCS
HeobXx04MMOe OCHalleHVe ANs NpoBeAeHNs NabopaTopHbIX PaboT.

Linthposas nabopatopusa BKAOYaeT Habop AN U3rOTOBMEHUA MUKponpenapaToB. Ceexue
npenapartbl M3roTaBNMBalT AN HEMEANEHHOrO pacCMOTPeHUsA. K HUM OTHOCATCA XXUAKOCTHbIE
(06BbeKTbI 06bIYHO MOMELLAKOTCSA B BOAY, a NpenapaTbl COXPAHAKTCSA B TEYEHNE HECKONbKNX
AHelt), cyxue (Hanmpumep, YacTuyy NTUYLErO nepa, NPOCTO MONOXKMWUTb Ha MPEAMETHOE CTEK/O U
MWKPOCKOMMPOBAaTb), XMBble NpenapaTbl (Ma3Kun - Kanam XUAKOCTW, HanpuMep KPoBK) 1
BUTaNbHble NpenapaThbl (KOTOPbIE MCMOMb3YHOTCA ANA U3YUYEHUS MaNOKIETOUYHbIX 06bEKTOB
(NpocTennx, KONOHWA BOAOPOCER), ANS HAONKAEHNS ABUXEHUS (TY(eNnbKu, amebbl).
MpuroToBneHne MMKponpenaparta BblpabaTbiBaeT Y yUallerocs HaBblKM CaMOCTOSATENbHO
paboTbl, aKTUBU3MPYET UX MO3HABATE/IbHYHO AeATENbHOCTb M 3HAKOMUT C TEXHUKON N METOLMKOI
Hay4yHOro nccnegosaHuns. B uudposyto nabopaTopuio BKIKOYEH TakXke 1 Habop
MUKpOMNpenapaToB, KOTOPbIA COAEPXXUT NOCTOSAHHbIE NpenapaThbl, 4ONT0e BPEMSA COXPaHAoLLIMeCs
B MPUTOAHOM A5 MUKPOCKOMMUPOBAHMWS BUAE.

CnefyeT OTMETUTb, YTO HapAAy C MCNOMb30BAHUEM MEPEYUCNEHHOTO BbllLEe YY4e6HOro
060pYy/j0BaHNA BaXXHYIO PO/b B M3YUYEHMUM GUONOTUM UTPatOT NPUPOAHbIE 0OBEKTHI, TaK Kak B
60NbLINHCTBE CNyYaeB TO/IbKO OHWM MOTYT 06ecrneynTb HanbosbLIY KOHKPETHOCTb U MOSTHOTY
3HaHWIN yyawmxcsi, noMorarT QOPMUPOBAHUIO Y HUX MPaBUNbHbIX 6MONOTMYECKNX 3HAHUIA. K
TaKMM XMBbIM 06bEKTAM OTHOCAT PACTEHWS, XUBOTHbIE XXUBOTO Yro/ka, akBapuyma, Teppapuyma.
S heKTUBHbIM CpeiCTBOM 3HAKOMCTBA C NPUPOAHbLIMN 06bEKTAMUN SBASIKOTCS 3KCKYPCUM B
BMONorMyeckne 1 KpaeBeayecke Mysen, 60TaHUYECKME Cafibl, 300MaPKN 1 OKPYXKatoLLNe LLKONY
eCTECTBEHHbIE U UCKYCCTBEHHbIE NPUPOAHbIE COOOLLECTBA.

TpagnuMOHHbIE BMONOTNYECKME MYSXKM U MOAENN B HACTOALLEE BPEMA YCMELWHO 3aMeHsATCA
unpoBbIMM 06pa3oBaTe/ibHbIMW pecypcamun: BuaeodparmeHTamun, aHmMMaluei, BUPTyanbHbIMM
nabopatopuamu. Lindposblie o6pasoBaTeibHble PeCypcbl HE MOTYT CTaTb NOMHOLLEHHOWN 3aMeHOA
peanbHbIX NPUPOAHbLIX 06BEKTOB, HO AAOT BO3MOXHOCTb MO3HAKOMUTLCS C 60Nee LWNPOKUM
Kpyrom 06beKToB, CO34al0T NPeAnoChbiKMA AN UHTEHCMMKaLUM 06pa3oBaTe/lbHOro npouecca u
obecneynBaroT He3aMeaINTeNbHY 06pPaTHYHO CBSA3b, KOMMbLIOTEPHYIO BU3Yyann3aLuuto
NH(opMauum, aBToMaTU3aLMi0 yNpaBieHns Y4eOHON AeATENbHOCTHIO U KOHTPONb ee
pe3ynbTaToB.

OcHalleHme ans n3yyYeHns XMMUU NpeSCcTaBNeHO B BUAE AeMOHCTPaLMOHHOro 060py0BaHus,
KOMMMeKTa XMMUYECKUX PeakTUBOB C HeO6X04MMbIM 060py0BaHNeM 13 06LLEr0 KOMMIeKTa
nocyzbl 1 060pyf0BaHNA AN YHEHNYECKUX OMbITOB U KOMMNAEKTa Konnekumnin. Kpome Toro, npu
N3YYEHUN XMMUWN UCNONb3yeTCs 06Las ANs eCTeCTBEHHOHAYYHOTrO LMKa Ludposas
nabopaTtopua, a Takxe Lndposas n1abopatopmsa No XMMmKM (Kak 4OMONHUTENbHbIN 3N1EMEHT Ans
yrny6/eHHOro N3y4YeHns XumMmm).



LeMOHCTPaLMOHHbI 3KCMEPUMEHT ABNAETCA BaXKHOW 4acTblo 06yYeHUS XUMUKN. 34eCb BaXKHO
MOMHWUTb, YTO NPW €ro NpoBefeHNN 0053aTeNbHO A0/MKHbI ObITb COGMOAEHBI BCE HEOOXOANMbIE
aTansl:

nocTaBKa Lie/In IKCMePUMEHTa,
onucaHne He06XOAMMOrO A1 €ro BbINOMHEHNS 060PY/J0BaHUA U PEaKTMBOB,
NAaHMpOBaHMe NOPsSAKa NPOBEAEHUS, ONMUCAHNE UCXOAHbIX BELLECTB,

NMPOrHO3MPOBaHME 0XWMAAeMbIX B PeakLMOHHON CMECU M3MEHEHWIA 1 pe3ynbTaToB IKCNEePUMEHTA,
onucaHve U3MeHeHW, NPOM30LLEALLINX C BELLeCTBAMMU,

(hopMynupoBKa BbIBOJOB M3 3KCMEPUMEHTA,
CO3/jaHne PUCYHKA 3KCMepPUMeHTaNbHOW YCTaHOBKM M COCTAaB/IEHME YPaBHEHUS peakLnii.

B npouecce npoBefeHNs 4eMOHCTPaLMiA, yyalyecs ocBanBaloT aTanbl NPOBEAEHMNA OMbITa,
NnosToMy Hanmbonee aPHeKTUBHLIM ABAETCA He NPOCTOE OMMCaHWe OMbITa yYnTenem, a
MCNONb30BaHNe 3BPUCTUYECKO Gecefbl. Mpu peann3aunm Takoro cUueHapus gaxe He OYeHb
CNOXHbIA ONbIT 3aHUMAET JOBO/ILHO MHOIO BPEMEHU, HO C/ief0BaHNe eMy MO3BOSET 06ecneynTsb
NOHMMaHWe 00yYarLWMMNUCA MPUEMOB HAYHYHOI0 MO3HAHUSA M UCMNOJ/Ib30BaHUE UX YXKe B
CaMOCTOATENIbHOW AesATeNbHOCTY B NPOLECCe YYEHNYECKOro aKcnepumMmeHTa. Ha HavyanbHOM 3Tane
n3yyeHns xmumum (B 8-9 knaccax) MMeHHO TaKoi NOAX04 NO3BONSET AOCTUUYL MaKCMMasbHOM
3(hPEeKTUBHOCTN OT NPOBeLeHUA NabopaTOPHbLIX M NPaKTUYECKUX paboT, a TakXe chopMmUpoBaTh y
yyalMxcs 0TBETCTBEHHOE OTHOLIEHME K 3KCMEePUMEHTY.

Mpn OLEHMBaHUMN YYEHNYECKMNX NPaKTMUYeCcKUX paboT LenecoobpasHo yumTbiBaTb MOAXOAbI,
MCronb3ytoLme B 3K3aMeHaLMOHHbIX MaTepuanax. Tak, B HacTosLLee BpeMs npeanaraercs
JKCNepMMeHTaNbHOe 3ajaHue, NpefjycMaTpuBatoLLee BbI6GOP ABYX BELLECTB U3 MATU
MPeLN0oXeHHbIX ¥ NPOBEAEHNE C HAMUN peakunid, 0TpaxatLwmx XMMmMyeckme CBONCTBa
yKa3aHHOro B yC/0BUY 3afjaHus BewectBa. OLeHMBaHMe NAET Ha OCHOBaHWM OTYETa YYeHMKa O
nposenaHHon paboTe (YpaBHEHUA peakunid, BbIBOAbI O HA6MOAEHUAX) M HA OCHOBAHUMW MPSAMOT0
HabnaeHns 3a LeNCTBMAMMN yUYeHMKa N0 NPOBEAEHMIO ONbITOB. [pu 3TOM BbIAENAOTCA 3Tanbl
oTbopa BeLecTB 1 CMeLIMBaHNA BELLECTB B COOTBETCTBUMN C MYHKTAMU UHCTPYKLMK K paboTe.

BaxKHeMWMM HanpaBieHWEM KaK LeMOHCTPALMOHHOIO, TaK U YYeHNYEeCKOro aKcnepumMeHTa
[O/MKHO CTaTb UCMOMb30BaHMe LM(poBOi nabopaTopun, KOTopas No3BosseT opraHn3oBaTtb
XVMUYECKMIA 3KCMEPUMEHT Ha MPUHLUNMANBHO HOBOM YPOBHE, MepenTn OT Ka4eCTBEHHON OLLEHKM
HabnaaeMbIX ABMEHUIA K CUCTEMHOMY aHann3y KOMMYeCTBEHHbIX XapakTepuctuk. Mpu paboTe ¢
JaTtynkammn Lungposoii nabopatopumn obecnevnBaeTcs aBTOMaTU3MPOBaHHbIN C60p M 06paboTKa
[aHHbIX, XOf 3KCNeprMeHTa MOXET 0TobpaxaTbCa B BUAe rpaMKoB MM nokasaHuini npnbopos, a
pe3ynbTaTbl 3KCNEPMMEHTOB MOTYT COXPaHATLCA ANUTeNbHOe Bpems. Hanbonee akTyanbHbIM Ans
XUMUW SBNAETCA NEPexof K KONMYECTBEHHbIM XapaKTepUCTUKaM, KOTOPbIA MOXHO
MPOMANKCTPUPOBATL CeAYOW UMY MPUMEpPaMun: U3yyeHune CTPOEHMS NnameHun, onpegeneHue pH
B pa3HbIX Cpefax, onpefesieHne CKOPOCTU peakunmn, U3yyeHne BANSAHUA KOHLEeHTpaunyu u
TemnepaTypbl Ha CKOPOCTb peakLuu.

Lincposas nabopaTopus Mo3BOMSET peann3oBaTb MeXNPeAMETHbIE CBA3U C APYTUMY nNpesMeTamu
eCTeCTBEHHOHAY4YHOT0 LMK/, MOCKO/bKY faeT BO3MOXHOCTb BbIMOMHATL UHTErPUPOBAHHbIE
yuebHble uccnefoBaHMs MO eCTECTBEHHLIM HayKaM, NPUMEHSATb U 0CBaUBaTb 3/1EMEHTbI
CTaTUCTUKM W MH(OPMALMOHHbIE TEXHOMOTUN.



