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PEKOMEH/IALIUU
10 UCNOJIb3OBAHUIO CTAHJAPTHOI'O KOMILIEKTA
OBOPYJIOBAHUS IEHTPA "TOUKA POCTA" IIPH PEAJIM3ALIUHA
[IPOrPAMM ECTECTBEHHO-HAYYHOM M TEXHOJIOT'MYECKOM
HANPABJEHHOCTEM

[lepeueHs CTAHAAPTHOTO KOMILIEKTA 000PYI0BaHUs Ul OCHAIIeH!s L[eHTpoB "Touka
pocra" cOpMHPOBaH ¢ YYETOM psi/ia MPUHIIMIIOB, B TOM YHCIIC:

TTpHHIUI IPEEMCTBEHHOCTH CHCTeM o0opynoBanust. OGopy0BaHHE IS POBE/ICHHS
YUEHHYECKHX PAKTHYECKHX paboT ABIAETCS OOMIMM 171t yPOBHEH OCHOBHOTO o0rero u
cpeasero obmero 06pa3oBaHus. B cucTteMe HarnsAAHBIX CPEACTB 00YUCHHA H
JEMOHCTPALMOHHOTr0 000y 10BaHHSI HMEIOTCS 0a30Bble JIEMEHTBL, 00LIHE I OCHOBHOTO
o61ero u cpeanero obuero obpasosanus. Llndposas rabopatopus 1 060pyAOBaHKE 0OIIEr0
Ha3HAYECHHMS TO3BOJIAIOT 0OeceYrnBaTh AeATEIbHOCTh 00YJalOUIMXCA KaK B OCHOBHOH, TaK H B
cTapluei IKoIe, a B COBOKYITHOCTH ¢ H(POBBIMH 1ab0opaTopusAMH 1O (Yu3HKe, OHOTOTHH H
XHMHH - IPAKTHYECKYIO JACATEIBHOCTD B PaMKaX M3y4EHHs €CTECTBEHHO-HAYUHBIX IIPEIMETOB B
10 - 11 kiaccax Ha yriiyOJIeHHOM YpOBHE.

[IpUHIMIT COYCTAHMS KIACCHYECKHX H COBPEMEHHBIX CPE/ICTB H3MEPEHHUIT U CIOcOo00B
SKCIIEPUMEHTAILHOTO HCCIIeI0BaHus ABJIeHHH. B cocTaB 060pynoBaHust BXOAT KIACCHYECKHE
CpecTBA U3MepeHHs (HapuMep: AMHAMOMETPBI, CTPENIOYHbIE aMIIEPMETP ¥ BOIIBTMETP) U
urdpoBbie IpUOOPE (HarmpuMep: LEQpPoBbIe BECH], ceKyHI0Mep) 1 AaT4uki. CoOMmoIeH e STOro
TIPUHIIAIA UMEET 0co00e 3HAYEHHe JUIs yPOBHS OCHOBHOTO 001Iero 06pa3oBaHusi, IOCKOIbKY
3/1eCh IIPOMCXOIUT 3HAKOMCTBO CO CII0CO0aMH H3MepeHHs (GH3HUECKUX BEeIMYUH, popMupyeTcs
[IOHHMAHHE TIPUHIIMIIOB JCHCTBUS AHAIOTOBBIX H3MEPHTEILHEIX IIPHOOPOB K 00eCIeYnBaeTCs
nepexoJl K UCMOIB30BAHHIO HHCTPYMEHTOB LM (POBOi 1abopaTopHH.

TTpUHIKII IPHOPHTETA YICHHHYECKOIO 9KCIIEPUMEHTA JUlsl PealM3allii CHCTEMHO-
IeSTeTbHOCTHOTO MoAXoaa. Peanusaius cHCTEMHO-AEATebHOCTHOIO 1101X0/1a B 00y4YeHHH
€CTECTBEHHO-HAYYHBIM IpeaMeTaM 0asupyercs B IEPBYIO 0YEPE/b Ha BOBJICUEHHH
00y4JaromKUXcs B MPAKTHUECKYIO AeSTeIbHOCTD 10 IPOBEIEHHIO HAOIOIEHHH H OTIBITOB.
[TosToMy 3HauMTEIbHAS YaCTh HAOMIOEHUH H OMBITOB, KOTOPEIE B TPAIMIMOHHON METOIHKE
MpeUIaraikuch Kak JIeMOHCTPAIMOHHbIE, IEPEHECEHb] B pasps/l ydeHnueckux pador. Cienyer
OTMETHTb, YTO B HACTOALLEE BPEMS H3y4YeHHE (PU3UKH, XMMHH M OHOIIOTHH B OCHOBHOH LIKOJIC H
Ha 6230BOM YPOBHE CTapIle UIKOJIbI OPHEHTHPYETCS HAa OCBOEHHE €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, KOTOPOE UJET Yepe3 pa3sBUTHE CIIOCOOHOCTEH YUalINnXCsl aHATTM3HPOBATh
pa3Ho00pPa3HyI0 eCTECTBEHHO-HAYYHYIO HH(OPMALIMIO M HCII0JIb30BATh MMOYYCHHBIC 3HAHHUS JUIs
0OBSCHEHHUS ABJICHHUIT H IPOLECCOB OKPYKAIOIIEr0 MHPA; TIOHUMaTh 0COOEHHOCTH
UCIIOIB30BAHMS METOJIOB €CTECTBO3ZHAHMS /IS MIOTYYEHHS HAYYHBIX JaHHbBIX; IPOSABIIATH
CaMOCTOSTEIbHOCTD CYK/ACHHH U IIOHMMATh POJIb HAYKH H TEXHOIOTHYCCKMX HHHOBALMHA B

pPasBHTHH onecma; OCO3HaBaTh BAXKHOCTE HAYUHEIX HCCIETOBAaHUM H HX CBA3b C HALIUM



MATEPHAILHBIM OKPY/KEHHEM H COCTOSHHEM OKPYKAKOLIei Cpeibl. OpueHTalus Ha
CCTECTBCHHO-HAYUHYH) TPAMOTHOCTD MPEJINO0JIaracT akleHT Ha METOJ0IOTHIO HAYKH H
HANPSIMY O CBS3aHO KaK ¢ OOIIMM YMC/IOM YYEHHUYECKHX OMBITOB B KypCax CCTCCTBCHHBIX HAYK,
TAK H HAIPABIEHHOCTBIO UX HA (POPMUPOBAHUE CAMOCTOSTEILHOCTH JICHCTBHH MPH ITPOBCACHHH
HAOMIO/IEHIT. H3MEPCHUI U MCCIIeI0BAHUT.

MCHOB30BAHIC CPEICTB HAMTISTHOCTH M yuebHOro 000py10BaHHA B YYEOHOM MpoLecce
HATMTPARICHO HA BBIMOIHEHHS CIEAYIOIMX QYHKIMH: 00ecneunBaoT 0oiee MOTHYK i TOUHVIO
HuQOpMaHo 00 H3VIaeMOM SBICHHH WK 00BEKTE H TEM CaMbIM CIOCOOCTBVIOT MOBBILICHUIO
KAUeCTBa OOV UCHHS: TOMOIal0T B MAKCHMAIIbHOM MEPE Pa3BHTh 03HABATE/IbHBIC MHTCPECEHI
\UALIIXCS: [TOBLILIAKOT YPOBEHb HAMIISAHOCTH M IOCTYTHOCTH O0YUeHHA: YBCIHIHBAIOT oObeM
CaMOCTOATC ILHOI padOThl yUalMXCs HA YPOKE H BHEYPOUHOH JEATEIBHOCTH. CO3aI0T YCJIOBHA
LIS Opraiiali i NPaKTHKO-OPHEHTHPOBAHHOI NIPOEKTHOMN 1 MCCIe/10BaTeTbCKOM
ACATEABHOCTH: TAK0T BOBMOIKHOCTH JIOCTYITHEE U IIy0Ke PacKphiTh COJlEpKaHHe yueOHoro
MarepHaia. crnocoOcTBYIOT (POPMHPOBAHUIO Y YHALIMXCS MOJIOKUTETIBHBIX MOTHBOB 00y4EeHHsL.

Baxueiilieii yacToio ocHamenus entpa "Touka pocra” siisieTcs nudposas 1adoparopus.
repedeHb a1 YHKOB KOTOPOii M03BOJISET HCIONIB30BaTh HTY J1ad0PAaTOPHIO [PH H3YHCHHH
(H3uKH. XHMHE M OHO0rHK. BBe/ICHHE B IIKOJIBHBIH DKCIEPHMEHT LIH(PPOBBIX 1aTYMKOB /U1
PErHCTPALLIH Pa3THUHBIX BETHUMH U BOIMOKHOCTH HCTOTB30BATH KOMITBIOTEP (CMapT(HOH HIlH
NAQHIIET) [ FACUeTOB H OOPMICHHS Pe3yIbTATOB OIBITOB, O3BO/IAET [EPEHTH HA HOBBIH
KAYeCTBCH b VPOBEHD MPOBEICHHA H3MEPEHHH, YIPOCTHB MPOLECC H3MEPEHHUI U IOBBICHB X
Tounoctn. | logeTene HpPOBLIX TEXHOTOTHI B 1a00paTOPHLIX paboTax MOBBIIAET X
AKTY@ILHOCTH U MIPHBICKATEIbHOCT B CO3HAHUH COBPEMEHHOI0 IKOIbHUKA, yCHIIMBACT
HATIA1HOC T KaK B XOJIE OMBITOB, TAK M PH 00padoTKe pe3yIbTaToOB ¢ UCIIO/Ib30BAHHCM
HPOrpaMMHbLIN ¢peICTB. JLis FKCIepUMEHTOB MO OHOJIOTHH H XUMHH 3TO ABJIACTCSA 3HAYHMBIM
EPex0/10M OT kaueCTBeHHbIX HAa0IIOACHHH U ONBITOB K KOJTHYECTBEHHBIM JKCIICPHMEHTAM.
Henoapzopanue nugpoBoi 1adoparopru CYIIECTBEHHO H3MEHSET MOAX0/Ibl K MPOBCACHHIO H

JACMOHCTPANHMOHHBIN. H YICHHYCCKHX OIlbITOB!

Henonbzosaiine HH@POBBIX JTaTYMKOB B KAUYECTBE H3MEPHTEIBHLIX HHCTPYMCHTOB H3MCHACT
HOJXO/IbI K 11POBCICHHIO MPAMBIX H3MEpeHHH QU3HIECKHX BEJIMYHH.

1paaHIHOHHO B KAYeCTBE CPEICTB H3MEPEHHS HCIOIb30BAIUCH [IPOCTECHIINE HHCTPYMCHTDI
(PLIYAZKHLIC BECHI U PA3HOBECHI, MEH3YpKa, IHHAMOMETP, TEPMOMETP) H CTPEIOUHbBIC npHOOPLI
(aMrepMeTp ¥ BOIBTMETP).

Henob3oBatine LHQPOBLIX JIATYHKOB MO3BOTSET HA COBEPIIEHHO APYIOM KaueCTBEHHOM YPOBHE
MPOMIBO. TN T HIMEPCHHST BPEMEHH. PACCTOSIHUSL, HMETh BO3MOKHOCTD PETHCTPUPOBATE M
HaOMKO1a Th 3IMEHEHHE BO BPEMEHH TAKHX BEJIMYHH KaK TEMIEpaTypa. MEKTPHYeCKoe
HAIPSAKEeHHC. CHIa TOKA U T. 1.

ITH BO3MOKHOCTH [103BOJISIOT, HATIPHMED, HA YpoKaxX (H3HKH € BHICOKOH TOYHOCTbIO H3MEPHTD
MIHOBEHH Y10 CKOPOCTD TeJa. IBHKYIIErocsi HepaBHOMEPHO. HAa0/IK1aTh B IHHAMHKE [1POLECC
HACKTPOMAl HHTHOW HHAYKIUNA, BOSHHKHOBEHHE H H3MCHCHHE HHAYKIIHOHHOI'O TOKA,
HCCIIC0BATL H3MCHCHHC TCMIICpaTypPhl ¢ TECUCHHEM BpEeMECHH B IIpoLecce YCTAHOBJIICHHS

TCIJIOBOTO paBHOBECHA U T.1.




Ha ypokax OHO.I0THH NOABIAETCS BO3MOKHOCTE MOJIYUHTE KOTHICCTBEHHDIC JTaHHBIE [IPH
HPOBEIEHUH OIlLITOB. HAIPHUMEP: TIPH OTIPEIC/ICHHH (GaKkToOpOB, BIHAIONIMX HA CKOPOCTD
nporecca (o rocHHTE3a, MPH H3YHEHHH TbIXaHHA KOPHCH H JTUCTHEB. TIPH HCCIIE/I0BAHUH
VCJI0BHIT popacTanus CeMsSH | T. 1.

Ha ypokax XiMdM Ha KOTHYECTBEHHBIH yPOBCHB MEPEXOIAT PAKTHHECKHC padoTkl O
M3YUEHHIO [1POLECCa IEKTPO/IH3a. NCCIIEJ0BAHNE IK30TCPMHUHCCKIX H SHIOTEPMHYECKHX
peakiii. Ter108oro HdQexTa ropeHus TOTIMBa U T.1L.

C MCIHOB30BAH TeM TPAIUIMOHHBIX "aHATOrOBBIX" CPE/ICTB 110,100HbIe H3MEPEHHS BBITIOJIHUTH
HeBO3MOsKHO. OJIHAKO. TIPH Nepexo/ie Ha (poRYIO 1ad0PaTOPHI0 B TEMATHUECKOM
IUIaHHPOBAHH HEOOXOIHMO TPEAYCMOTPETh JOTIONHUTE/ILHOE BPEMA JLTA o0y4yeHus padoTe ¢
JaTuMKaMi. BKIOYas cOOPKY IKCIIePUMEHTAIbHOMH YCTAHOBKH € IaTUMKaMH, CHATHC MoKaszaHuH
¢ 3KpaHa KOMIILIOTEpa, ONMpeIeIeHHE MOrPeITHOCTEH H3MEPEHHUH.

J1s padoTH ¢ LHPOBBIMH JTATUHKAMH HCIIOJIb3YETCS CIEUHAIBHOE MPOrpaMMHOC obecreyeHHe.
VeTaHoRBICH O HA KoMIbroTep. [l KOMMYHHKAIMH UM POBBIX JATUUKOB. 3AIIMCH U XPAHCHHSA
HHQOPMALLIIL 1OTYIEHHOMN ¢ HX MOMOIIBIO, LudpoBast 1adOPaTOpHs HCHOTB3YETCS B KOMIICKTE
¢ HOVTOYKOM € 11e00XOAMMbIM YCTaHOB/IEHHBIM NPOrPAMMHBIM o0ecrneueHueM.

MCHOAb30BaIHE KOMITBIOTEPHOIT HOPMBbI pErHCTPALHH MOJTYYEHHBIX 3HAYEHHH U I0CTPOCHHS
rpaMKOR H3MEHSET MOAX0/1bI K OQOPMIEHHIO 1a00PAaTOPHBIX U MPAKTHICCKUX pabot
00YUAKOLIHNHCSL.

JlanHplie. M0.1y4eHHbIE TIPH MTOMOLIH LH(POBLIX JaTYHKOB, BHOCATCS B 3JIEKTPOHHBIC TabIMLBL,
YTO MO3BOJISCT CTPOHTH rPa(UKH 3aBUCHMOCTEH HCCIIE/1yEeMBbIX BEJIMYHH HA SKpAHE
kKomibroTepa. Ha ocHoBaHHM HTHX rpaduKOB JenaTh BbIBOBL O XapaKTepe 3aBHCHMOCTH
BCTMUMH OT BPEMEHH MM APYTHX mapameTpoB. Ha yrny0ieHHOM ypoBHE eaecoodpa3Ho
0GyuaTh 1POBOIATH ANMPOKCHMALNIO BBIOPAHHBIX TOUECK HTOTOBOH rpadutieckoi

JABUCHMOC 110,

“JTH HOBbIC BO3ZMOKHOCTH MO3BOJAIOT dABTOMATH3HUPOBATH PYTHHHBIC npoucaypbl 3arnmoJIHCHUA
TaBaHIL BLITO/IICHHE OAHOTHITHBIX PacyeToB, mocTpoenus rpapukos. Lnpposas porokamepa
nozsosster cororpadupoBaTs COOPAHHYIO IKCIIEPHMEHTAIBHYIO YCTAHOBKY M [IPHKPETTHTD
dororpadio B 31eKTpoHHBINH oTueT. Takum 00pa3oM, OCYIIECTBIAETCS MEPEXO K oopMIIeHHIO
HAEKTPOHHOTO (THETA O [POAETIAHHOM IKCTIEPUMEHTE. TIPOEKTHOH HIIH Ucelie/I0BaTeIhCKOM
padore.

BO3MOKHOC T HCIIO/Ib30BAHUS BUICOHAOTIOIEHHUS 3a TPOLIECCOM BbIIIOJIHEHMSA MPAKTHYCCKUX
PaGOT OBVUAIOIIMMHCA H3MEHSET MOIX0/IbI K OLEHUBAHHIO paloT.

DACKTPOHHLIT OTYCT O PO/IEIAHHON MPAKTHYECKOH padoTe MOKET COMPOBOKAATHCS
npuKperietHoil potorpaduet. KOTopas no3BOMAET OIICHHBATL IIPABH/IBHOCTD coOpaHHO#
11\‘Cllt'.‘pli,\ll;‘fl T IbHOH YCTAHOBKH, 0oJsiee MoJIHO OHpeﬂ,e.TlHTb MOJHOTY H ﬂpaBHHbHOCTb

NMPOJICJIAHHOT O HCC/IC10BaAHK, aHAJTH3HPOBATh JOCTOBEPHOCTE MpPe/ICTABICHHBIX




HKCHEPUMEH TAIbHBIX JaHHBIX. [Tpy 0IHOBpeMEHHOM BBINOJIHEHHH Pa3HBIMHU FPYINaMH
O0YHAIOIIHNCS PA3HBIX HCCIICI0BATSIIBCKHX padoT Lej1ecooOpasHo HCIOIb30BaTh BHACO3AITHCE
BCEro xo1a padoT. B 9ToM cilyyae OLeHNBaTbCA MOTYT HE TOJIbKO MPEAMETHBIC pe3y/IbTAThI.,
CBA3AHHLIC ¢ [IPOBEICHHEM KOHKPETHOTO YKCMEPUMEHTA, HO H KOMMYHHKATHBHBIC H
peryasTHBHbIE  ([CHCTBHA: [JIAHUPOBAHHE paboThl, OTC/IEKMBAHHE X0/1a padOThI. KOPPEKILHs
f1ana padoibli. SOMMYHHKAIHA B COBMECTHOI IeATeTbHOCTH. HATIHUME (MIIM OTCYTCTBHE)
KOH(PIHKTOB U CMOCOObI X PeIeHHS.

Henoaszoranie undpoBeIX 1a00paToOpHii CYIIECTREHHO PACHIMPSET CIEKTP BO3MOKHBIX OINbITOB
I HCCIeI0BATTHITL. OCOOGHHO ITO KacaeTcesi U3y4eHHs OHOIOTHH M XHMHUH.

PACUIMPEHITE CIEKTPA BO3MOXKHOCTEH MOXKHO MPOUIITIOCTPUPOBATE HA [IPHMEPE H3YHCHHS
YICKTPOMAl HUTHON MHAYKIMK B Kypee ¢usuku. [Ipy nenonb3oBannu CTPEIOMHOTO aMmepMeTpa
TPpaIHIIHOHHO HaOTH/1AK0T JTHILb (})aKT BO3HHKHOBCHHA HHIAYKIIHOHHOI'O TOKA B IMPOBOAHHKE H
M3MCHCHHC ¢I'O HAIPaBJICHHS ITPH U3MEHCHHH CKOPOCTH BHCCCHH S MarHiTa HJIH €10
nosaspaocti. Henonszopanue undpoBoro Jarymka mo3BosseT MOJYYHTh OCIHIIOrpaMMy DC
HHVKLIME. BO3HUKAOIIEH B KATYIIKE, TPH MPOJIeTe Yepe3 Hee MarHuTa. 3To mo3BojIseT
CpaBHUBATH 3HAYCHHS MakcHMaapHbIX DJIC npH mpojiete yepes KaTyuiKy MarHuTa ¢ pasHbIMH
CKOPOCTSIMIT H ¢ Pa3HOW MOJISPHOCTBIO, aHATTM3HPOBATD B/ MOJIYYEHHOH 3aBUCHMOCTH,
KOHCTPYHPOBAT b HKCIIEPUMEHTAIILHBIE 33712491 110 H3YUEHHIO AEKTPOMArHUTHOH MH/LYKITHH.

L nhporast ;1adbCparopus NO3BOJISIET OPraHU30BAThH IIPOCKTHYIO M Y4eOHO-HCC/IC10BATEIBCKY IO
AEATEIBHOCTH HIKOIbHUKOB KaK B paMKaxX YPOKOB. TaK W BO BHEYPOYHOH ACATCTBHOCTH.
Haimune pasiooOpa3HbiX LH(POBLIX JaTYHKOB €T BO3MOKHOCTD MPOBOAUTH CAMBIC
Pa3HOOOPA3HBLIC UCCIICI0BAHNS. OMUpasich Ha HHTepechl o0y4aroluxcs. B kauecrse npumepa
MOKHO TIPHBECTH HCC/I€10BAHMA IKOIOTHYECKOH HAMPABICHHOCTH M0 BbIABICHHIO (PaKTOPOB
JArpsA3HEHIS OKPYIKAIOLIEH Cpe/ibl, H3YUEHHIO 3KOJIOTHYECKOT0 COCTOAHHUS MOMELUEHHH MIKOIBL,
[10YBbIL. BO3.1VXE B HACEIEHHOM NyHKTE # T.1. MccnenoBareibeckue padoThl ¢ HCIIOIb30BAHHEM
HH(POBBIX 1ATHHKOB LeaecoodpasHo npeatarats ydammmes 10 - 11 kiaccoB B paMkax
00sA3aTeILHOI 17151 HUX MPOSKTHOH JIeATeIbHOCTH. BhINOIHEHHE TAKHUX MPOEKTOB SBIISETCS
OCHOBAHHCN U4 OLLCHKH HE TOJIBKO YPOBHSA C(OPMHPOBAHHOCTH MPEJIMETHBIX PE3V/IbTATOB, HO
HTOrOBOIT OLICHKH JTOCTHKEHHS METANpeAMETHBIX PE3y/IbTaTOB 00y4YeHHA: KOMMYHHKATHBHBIX
(KOTOpBIC OI[CHIBAIOTCS KAK B MPOLIECCE MPOBEACHHs padOThl, TAK U B 1IPOLIECCE 3aAIATHI
MPOEKTA W11 HCCITOBAHUS ) M PErYIATHBHBIX (KOTOPBIE OLIEHHBAKOTCS B IIPOLIECCE BBINOIHEHHS
MpoeKTal.

OcHaten e ‘Lt H3ydeHus (PU3MKH MPeICTaBICHO B BHE 000PYI0BaAHUSA /IS
JICMOHCTPAIHOHHBIX OMBITOR H 000pY10BaHHs /U1 J1a00paTOPHLIX padoT H YYEHHYECKHX
OMBITOR. BK 110425t OOIILYIO 1715 €CTECTBEHHO-HAYYHOTO [IMKJIA HH(PPOBYIO 1ad0paTopHio, a TaKKe
B posy 10 1adoparopuio no Gu3HkKe (KaK J0MOTHUTEbHbIH 31eMEHT [Ulsl YI1yOJICHHOTO
H3YUCHHA (3HKH).

JIeMOHCT paitioliHoe 00opyaoBaHKe 00CCIICYHBACT BO3MOKHOCTE HAOIIO1eH!s OOJIBITHHCTRA
M3y4aeMbIN SIB/ICHUI. IPOLECCOB M 3aKOHOB. JTO BO3MOKHO [TPH ONTUMAIIBHOM COYCTAHUH
dHAJTOTIOBbIN H Llll(t)pOBbL\' CpeactB HaGJ’I}O,Z[eHHH. daHalJiisa H?MepHTCﬂbHOﬁ HH(])OpMaU.HH. Tax.

HAIIpUMED. LA KVPCad (I)H'SI’IKH OCHOBHOH 1IIKOJIbI €CTh BO3MOXKHOCTh JeMOoHCcTpalun



KJAaCCHYCCKHN JEMOHCTPAMOHHEIX SKCIIEPHMEHTOR: MTAIEHHE TE]T B prﬁKe HeroTona.
AemoneTpalnis 1eficTRHS aTMocdepHOro aBiennst, 2akoHa Ilackans. u3MeHeHs 0Obema Tell
1PH HACPERAHHI (ONXJI@KJIEHUH ), IPUTsDKECHUS MonieKyn ¥ T.1. HaGop 1o 3/1eKTpoCcTaTnKe AacT
BOIMOKHOC Th [ [SMOHCTPAIIMK 3MCKTPH3ALMM TeJl, 3aKOHA COXPAHEHHs 3apsi/ia. THHHH
HAMPSAZKEHTOC [T Y IEKTPHYECKOTO 10151 U T.0. H MOJKET HCIOIb30BAThCA Kak 8 Kiacce npu
H3VUCHMH ) ICKTPOMArHUTHBIX ABIEHHH, Tak U B 10 KJlacce NpH H3Y4CHHH dIEKTPOCTATHKH.

[TpH IIPORE_(CHI M ICMOHCTPAITHOHHBIX OIBITOB JI0JKHbI COOM0AATLCs TPEOOBAHHA K HX
HATJISUIHOC T (ACHAS | TTOHATHAS TI0OCTAHOBKA OMBITA), BUAMMOCTH /T8 BCEX Y4alluXCs Kiacca
(1PH HATHUHH NEIKNX JeTalel HCIoNb3yeTes NX YBETHYCHHOE H300PaKeHHE TIPH MOMOLIH BeD-
h"df\lepbl). NOIHOHAIBHOCTH H. 10 BO3MOIKHOCTH, 3aHHUMATEIBHOCTH {,HBMOHCTpaHHOHHI:Iﬁ OIlbIT
JIOMKEH BhIBBLIBATE HHTEPEC yUallluXcs, c03/1aBaTh MOTHBALHIO K U3YUEHHIO ﬂpeﬂMeTﬂ) H
VOEHTETLIOCT 1 (MOKa3bIBATh TOT HPPEKT, HA 1EMOHCTPAIIHIO KOTOPOTO OH Oblil HAIIPABIIEH).

O/ THAKO PEiL 11131118 J1eATeLHOCTHOrO N01X01a B 00yUeHHH (PU3HKE IEPEHOCUT aKIEHT C
JCMOHCTPAIHONHOTO IKCIePHMEHTA Ha VUeHMuecKui. Hanpuvep. o MeXaHHKe HCC/IC/I0Banne
KHHEMATHUCCKIX 3aKOHOMEPHOCTEIl. 3aKOHOB THHAMHMKH. KOJ1eOaTe/IbHBIX /IBUKCH N
HepeHeccHo i \ HeHHYECKHIT IKCIEPUMEHT ¢ COOTBETCTBYIOLIMM HaOopoM 000pPY10BaHUS. ITpu
HAVUEHHI ) ICKTPOIMHAMUKH J1a00paTopHOE 000PY/10BAHHE MO3BOJIACT HCCIICI0BATH HE TO/IBKO
3AKOHBI 110C TOSITHOTO TOKa, HO ¢ HCMOTB30BAHHEM KOMITBIOTEPHOTO OCLH/LIorpada rno3ponset
HPOHAOIO. L T H HCCTIE0BATH WICKTPHYCCKHE LETTH NIEPeMEHHOro TOKa, OJIOK JIHOI0B
[03BO/IACT 11CC/1€/10BaTh BOIbTaMIEPHBIE XapaKTePHCTHKH Axoaa. [1pu u3ydeHHN ONITHKH
sradopatopioe 060PYI0BAHHE T03BOJISCT H3YUHTh 3aKOHBI F€OMETPHUECKO ONITHKA
(TIpefoMICHIE CBETA B OTYIMANH/IPE U MOTY4eHHE H300paKeHH s B JIMH3AX) U TPOHAOMIOIATH
OCHOBHbBIC AB/1C1IHA BOJHOBOH ONTHKH (MHTep(QEpeHIns H MOIAPH3AIIHs ). HCCIICN0BATh
Audparunio cperta (AMQpakiHoHHas peieTKa).

B co0TBETCTBIINC TPEMETHBIMH pe3yiibTaTaMi 00ydeHus (pusuke 000py10BaHHE 11s
VUHCHHYECKIIN OITBITOB o0ecneyuBacT MPOBC/ICHHE CIICAYIOLIHX THITIOB paGOT. CIrpyHImHpOBAHHbIX
10 BHIAM e TeIbHOCTH, HE3ABHCUMO OT UX TEMATHYECKOH NPUHAICKHOCTH!

1. [TpoBe iciiiie MpaMbIX U3MEPeHHil (PU3HUCCKHX BETHUHMH (M3MEPEHHE Macchl, 00beMa
KHKOCTH. TCMIIEPATYPbI KHAKOCTH. CHJIbI, CHIIbl TOKA. HAIIPAKCHUs) C HCTTOJIB30BAHHEM

AHAIOTOBLIN 1 LM POBBIX TPHOOPOB.

2 [IpoBepka 30, 1aHHbIX TIPEANOI0KCHHIT (MTPAMble H3MEPeHHs PU3HMIECKHX BETHYHH U
CpaBHEHHEe 3a1aHHbIX COOTHOIIEHHI Mex,/ 1y HUMHK). Hanpumep: nposepka yeiI0BHi 11aBaHUA
Te1. VCIIOBII PABHOBECHS phivara 1 OJJOKOB, 3aKOHOMEPHOCTEH MOC/ICA0BATE/IBHOTO H
napaie/lbHOro COeIMHEHHS IIPOBOIHHKOB H T.JL.

3. Pacuer 1o noJavueHHbIM PE3yibTaTaM MpAMBIX H3MEPEHHH 3aBUCHMOr0 OT HHUX NapamMeTpa (B
OCHOBHOIT 111K0.1¢) 1 KocBeHHble u3mepennst (B 10 - 11 kaaccax). Hanpumep: yckopenue Teia
HPH PABHOY CKOPCHHOM JBHKCHHH. YCKOPEHHE CBOOOIHOIO Na/ICHHs. JKECTKOCTh NPY/KHHBI.
kOYPGUILICHT TPEHIS CKOIbKEHHS . MeXaHu4eckas padoTa M MOIIHOCTb M T. /1.



4. Habio/1cHue SBICHHUIL H TI0CTAHOBKA OMBITOR (HA KAUECTBEHHOM YPOBHE) 10 00HAPYKEHHIO
(aKTOPOB. 1 IHSIONINX HA IPOTEKAHUE JIAHHBIX ABJICHHH. Hanpumep: npaMoJIHHEHHOE
pucnpocr]mucu Jde CBETAa. JUCIIEPCH CBRETA. H3VYEHHEC CBOMCTB H306pa}KCHlflﬂ B [IJIOCKOM 3€pKaJic

H T.II.

3. Mcese 10Banie 3aBUCHMOCTH 0IHOH (pH3H4ECKOi BENYHHBI OT JAPYTOH ¢ IIPe/ICTABICHHEM
pe3VILTATOR B EMIle rpauka W pacyera HCKOMOTo [apamMeTpa. Hanpumep: 3aBHCHMOCTH ITYTH
PABHOMEPHO [BAKYLIETOCA Te/la OT BPEMEHH IBHKCHHA TEJIa: CHJIBI TPCHHSA CKOJILKEHHS OT
CHIIBI HOPMIL I OTO J1aBJIEHHs. KauecTBa 00pabdoTKH MOBEPXHOCTEH Tel M HE3ABUCHMOCTH CHIIbI
IPeHUs O1 [ 101aIn CONpuKOCHOBCHHA TE1: CHJIBI YIIPYT'OCTH OT VAJTHHEHHS NPYKHHBL,
BHITAIKHBAIOIICH CHIBL OT 00BEMA MOTrPYKEHHOH YacTH Tella ¥ OT IUIOTHOCTH JKH/IKOCTH, €€
HE3ABHCHMOC TH OT IJIOTHOCTH TeJ1a. OT ITyOHHBL, HA KOTOPYIO MOTPY’KEHO TENIO U T. 1.

JTaGopatopiioe o0opy/10BaHue 00eceunBaeT CaMOCTOSTE IbHbIN VUCHHYECKHH IKCIIEPHMEHT,
KOTOPDIIT MO7KeT™ HMETh pa3THdHble (POPMbI: GPOHTAIBHBIH IKCIEPUMEHT ((PPOHTATBHBIC OTIBITHI
1 1abopatopible padoThl), paboThl PAKTHKYMA, Yy4eOHO-HCCICI0BATEIbCKHE paboThbl 1
NPOEKThbI YKCIHCPHUMEHTAJIBHOT O XapaKTepa. HpH 3TOM HOpMaTHBHO-OGHT&aTEﬂbHblM BHC
JABHCHMOC 11 OT YPOBHS H3ydeHHs pu3uky (6a30Bbli i yrayOlneHHbli) 0 06pa3oBaTe/bHO
HPOrPAMMBI (OCHOBHAS HJIM CPE/IHsist LIKO1A) BseTcs (POHTANbHBIH dKCIepHMEHT. IMEHHO
MOCPEACTBON (PPOHTAIBHOIO IKCTIEPHMEHTA IOCTHIAIOTCH [IPEAMETHBIC PE3Y ILTATBI
IKCHEPHMEH 1 TbHOTO XapaKTEPa. a VYAIIHMUCS OCBAHBAOTCA CIOCOObI eHCTBHIA.
COOTBETCTEVIOUIME YKA3aHHBIM BBILIE TIATH THIAM padoT. JIabopatopHbIi MPaKTHKYM
LLEJIECO00PA 3 TOBKO 1IPH VIZ1YOJI€HHOM YPOBHE H3YUCHUS [Ipe/IMETa.

ONTHMAILHLIM 118 J0CTHAKCHHS 1e/Ieit TpoBeIeHHs (PPOHTAILHOIO SKCIEPUMEHTA ABISETCH
npeacTap icHie 1ad0paTopHOTro 000PY/I0BAHUS U MATEPHAIOB B BH/IE TEMATHUCCKHX
KOMILTCKTOR 110 MexXaHHKe, MOJIEKYJISApHOii (u3HKe, STeKTpHYeCTBY U onThKe. Hcnosib3oBanie
TEMATHUCCKH X KOMIIJIEKTOR crocobeTeyeT GOPMHUPOBAHHIO TAKOTO BAKHEHINETO YMEHHUS, KAK
[10100P VUALIHMECS 060PYI0BAHMS B COOTBETCTBHH C IEIIBIO HCC/IEI0BaHHs W3 H30bITOUHOH
HOMEHKJIAT\ Phl [1PEUI0KEHHOTO KOMIIJIEKTA: MO3BOISAET NPOBOANTH IKCIICPUMEHTAILHYIO
paboTy Ha 11000M dTare ypoKa: yMEHBIIAET TPYAOBLIC 3aTPAThl yHHTE/Is PH MOArOTOBKE K
VPOKaM. MOCKO: bKY He TpeOyeTes epeKoMIIOHOBKa 000pY/I0BaHHs B COOTBETCTBHH € 33/1a4aMH

KOHKPETHOI O VpOKa.

[Tpy njianypoBZHUK MPAKTHYECKUX padoT BAXKHO UMETh B BHJLY, YTO IPEAMETHbBIC PE3YIbTAThI
OKCIIEPHUMCHTAIBHOTO XapakTepa MOryT OBITH OCBOEHBI TOJILKO [IpH ONITHMAJILHOM COYCTAHHH
KPATKOBPEMCHIBIX (DPOHTATBHBIX OTBITOB H 0JIHOYACOBBIX Ta00PaTOPHBIX padoT.

BaskHoe 3HateHre MeeT TOT (hakT. 4To B cocTaB (PPOHTATIBHOIO 000pY/I0BaHH s HapA1y ¢
AHAJIOTOBbINIH BXOST U HHPOBbIE CpeacTBa M3MepeHns. K HUM OTHOCATCS H71€KTPOHHbIH
CCKYH/IOMEP ¢ JIaTUHKAMM, Y/ICKTPOHHBIC BECHI H IaTYHKK LHHPPoBoit 1abopatopuu. [akum
00pazoM. 1pit NpoBe/ieHuH (PPOHTAILHOTO IKCIIEPUMEHTA B OCHOBHOM IIIKOJIE YUCHHKH
3HAKOMATCA ¢ ) ICKTPOHHBIMH CIIOCO0AMM H3MEPEHHH U BEIYHCIICHHH.

biok 000py 10BAHKS U1 Y4eHHUecKHX padoT no ¢pusuke chopMupoBaH Ha faze repeyHs

OGOP}'JOBLHIIIS 114 MPOBEICHHUSA OCHOBHOTO rocy/1IapcTBEHHOIO 3K3aMEHA 1no (1)]/]31/1}\'8.



Henonpzoeanie npudopoB 1 000pyI0BAHHS C eTHHBIMU JIIS BCEX 00YUaIOIINXCS

NAPaKTepHC THRAMH [TO3BOJISIET CTAHAapTU3UHPOBATE TPOLEAYPhI BBITTOTHCHM S

IKCINCPHUMCHTA TbHBIX 3a/JaHWi Ha IK3aMeHe H 00ecrevyruTh HAJACHKHVYIO OLUCHKY pe3y/IbTaTOB Ha
OCHOBaHHI IKCIHEPTHON MPOBEPKH 0TBETOR 00yyaroiuxcs. [Ipu 3ToM ocHOBaHKEM JLIs BbIBO,1a
O HPABH/IbHOCTH IPOBE/ICHHA JAHHOTO OITBITA SABJAIOTCS Pe3y/bTaThbl, OIYUCHHBIC YUAITHMHCS
HOCPEACTBON TPAMBIX H'EMGPGHHFI 3aJaHHBIX ('IJH?»H‘-IGCKI/[X BCJTHYHH.

HaGop 113t 11poBeieHus OCHOBHOTO FOCYAapCTBEHHOIO K3aMeHa 00ecneunBaeT paspadoTKy
HECKOILKIN OIHOTHITHBIX 32/1aHHIl MPY UCTIONE20BRAHUHI OIMHAKOBOIO 000PY/10BAHNS C
PA3HBIMM XAPAKTEPHCTHKAMH. DTOT MOAXO 11e/1ecO00pa3HO UCTIOIB30BAThL U IIPH IPOBEICHHH
(poHTAILHLIN CNBITOB H 1adopaTopHBIX padoT. Hanpumep, NpH NpoBeIeHHH HCCTIE/I0BAHUS
3ABHCHMOCTI! CHUIBI TOKA OT HANpPSKeHHUS MOJKHO BBLIE/IUTH B KJIACCE IPYIIIbL. KOTOPbIE OYayT
IPOBOINTE [laHI10€ HCCIe0BAHHE. HCTIONB3YS PE3UCTOPHI C Pa3HBIM COMPOTHBIIEHHEM. 1
JJAMITOYKY . [lo pe3yvibTaTtaM MOYKHO CPABHHUTE [MOJIYYEHHBIC 3aBUCHMOCTH. OﬁC}’ﬂHTb I'pPaHHILbI
BBITTOTHEHITA 3akoHa OMa JUTS y4acTKa IEru, ONpeae/MTh CONPOTHBICHHS PE3UCTOPOB.

Cae/ayeT OTMETITh. 4TO MPH MPOBEACHUH (PPOHTATBHBIX ONBITOB W J1a0OPATOPHBIX padoT B
OCHOBHOIT 11IKO. (¢ TpeOVeTCs 3aluch Pe3y/ibTaTOB BCEX MPSIMBIX H3MEPEHHH € YUEeTOM
adCOJIOTHOI TOTPEHIHOCTH. 3/1eCh MPH HCMOIL30BAHHH TPAIHIIMOHHOTO 000y 10BaHHS
(MEH3YPOK. 1HHAMOMETPOB, TEPMOMETPOB) H CTPEIOYHBIX aMIIEPMETPOB H BOJILTMETPOB
a0COMIOTHY 10 TOTPEIIHOCTE 1e1eCO00Pa3HO CBA3BIBATD ¢ LEHOH Je/IeHHs Mprdopa. a npu
nepexo/ie K 1()poBbIM HHCTPYMEHTaM (LU poBbIe BECHl U TaTUHKH) YUUTH paboTaTh ¢
ONMHCAHMSINIE HYTUX TPUOOPOB. BbIAEAS JaHHbIe 00 a0COMOTHONH NOIPEIIHOCTH, THO0
npejinarark SHa4eHHe MOrpeiiHOCTH B TEKCTE 3aﬂaHl’Iﬁ.

IIpn npoBe.1cHI | HeeaeI0BaHUS 3aBUCUMOCTEH OTHOH GU3HYECKOl BEIMYHHBI OT JIPYIO#
VUAIIHECs 101 HbBI OCBOUTH MOCTPOCHHE IPahMKOB ¢ YKa3aHHeM abCOTIOTHBIX OTPELIHOCTEH. a
[IPH TTPOBEC 1CHITH padOT HA POBEPKY MPEIIOI0KEHHUH - YMETh CPABHMBATH 3HAUYCHHS IBYX
HPAMBIX H3VMCPUHEE € VHETOM a0COOTHON NOTPELIHOCTH (HarpHMeEp. YTEM CPABHCHUS
HHTEPBAIOE 110.1YYEHHBIX 3HAYEHHI Ha ynci10Boit ocH). [Iposeaenne u3MepeHui 1
neeaeaosanii B kypee Gpusuxun 10 - 11 knaccoB I0MOJHSIOTCS HCTIOIB30BAHHEM

OTHOCHTC IbHbBIN [OIPELIHOCTEH, yyallMecs J0JKHbI HAYYHTBCS paCCHUTHIBATE OTHOCHTEIIBHbIC
HOIPELIHOCTH B POCTEHIUMX CIYy4asiX NPAMbBIX H3MEPEHHI M CDABHMBATH TOYHOCTH Pa3/IM4HbBIX
H3MEPEHUIT.

O0patuacy BHHVMaHHe, YTO OLIeHHBaHHE 1adopaTOPHBIX padoT A0KHO 0a3upoBaTLCH. KaK U B
KPUTEPUSAX OlCHHBAHUS IKenepuMenTaibibix 3ananuid KUM O, He Ha npaBuIbHOCTH
oopyiIenig o1ueTa o padoTe, a Ha NMPABHJILHOCTH JACHCTBHI MO cOOPY YCTAHOBKH. IIPOBEICHHIO
OIBITOB. CH3THEY NOKA3aHHH npudopoB. OcHallleHHe Ui H3y4eHHs OHOJOrHH [IPEICTARICHO
KOMIUICKTAMH JIeMOHCTPAIIHOHHBIX BAQKHBIX [IPENapaToB, repdapueB U KOJUICKIHI MO pa3HbIM
reMam Ky pea OFoJ10riH, a Takke nHdpoBoii 1abopatopHei s NPOBE/ICHHA PAKTHICCKUX
padot. Kpovie Toro. npu u3yuenni GHOTOTHH MOKET HCOJB30BaTh LU(poBas 1adopaTopus 10
OHOJIOTHH (KAK TOHOJHHTEILHBIH 3JIEMEHT /1S YTIYOIEHHOIO H3YUYEHHs Kypca).

B }‘1166“0,\1 fpouecce yuauHecs J10JKHbBI ITOJIVUYH T BO3MOKHOCTE YYBCTBEHHOTO BOCIIPHATHA
H3YHACMBbIN 3 BICHHIT U OOBEKTOB. OnanHako H3YHACMbIC SABJICHHA H 00BEKTHI HC BCEr/1a MOTYT



ObITh HEHOCPE I TBEHHO BOCIIPOU3BEI€HBI HITH 110KA3aHbIL B }"'IIE6H0M TTOMEIIEHHH. B atom
cayuae yueooe 000py/I0BAHHE 28T BOZMOKHOCTE UX BOCIIPOM3BECTH OMOCPEI0BAHO, Yepes
KOJUICKILHIO. TepOapHbIi TMCT. MUKPOITPENapar, Mo b, BUIA€OpparMeHT 1 T.11.

BiaskHbIc 11periparsl NPEACTaB/IsioT co00M HaTy palbHble 00bEKThI, CMOHTHPOBAHHbIC HA
CTEKISHHOIT 11 TICTHHKE W OMYHICHHBIE B CTEKJISHHBIH LHIHHIP C KOHCEPBHPYIOLICH

AKIIKOCT L0, 1100 MPeICTaBIeHHbIE B INIACTHKE. 3/1eCh TIpe/UTaraloTes ToTalbHble NpenapaThbl.
MO3BOSIONIC 113Y4aTh BHELIHEE CTPOCHUE OpraHi3Ma HiH ero yacTu. (nanpumep: "Koperb
6000BOro pactenns ¢ kaydensbkamu', "Taoka"); aHaTOMHYECKHE TIPENaparhbl.

NpCAHa3sHAa CHHbIC /1718 H3YYEHHA BHYTPCHHET O CTPOCHH OpraHu3Ma H/IH €ro opraHoB
(nanpumep: "Buyrpennee crpoenne nsarymku”, "BayTpennee ctpoeHre nTulbl”):
OHOJOTHUCCKHC MPENapaThl, JAKOLIHE MpeICTaBIeHHe O CTAAHAX PA3BUTHSI OPraHn3Ma
(nanpumep: "Passurie KocTHCTOH peidbl". "PazBuTie Kypuibl"). BiaxkHele mpenaparsl
HCMOAB3VIOTCS KaK pa3IaTOuHbII MaTepHas B Npollecce JIeEMOHCTPALIMH [IPH W3YUYEHUH HOBOTO
MdaTepHa.la H.1d B [Iponecce BhINTOJIHEHHS INPAKTHYCCKHUX 3a/IaHU, pa3pa60TaHHblx Ha UX
OCHOBE.

IepBapui - cOOpaHUE NPEcCOBAHHBIX, 3aCYIIEHHBIX PACTEHUI WM MX YACTEH MOMOTalT
H3VUaTh PACICHUC B KAOMHETE M Y3HABATh €0 B MPHPOJIE. a repdapu3aius - HaudoIee MpOCTOi
crmoco0 CONPUHCHHS PAaCTEHH M UX 4YacTeil B TCYCHHUE JUIMTEIBHOTO BpeMeHH. B nepeune
Npe/UIaraetes ¢AcTeMarudeckuii repdapuii (Hanpumep. "OCHOBHBIE TPYTIbI pacTeHUI") H
repOapuii 1o 00t OHOIOTHH (KOTOPBIA O3BOJISET [IPOHIIIFOCTPHPOBATEL H3MCHYHBOCTD,
HCKYCCTRCHHBIT OTOOP. CHCTEeMAaTHYECKHE KaTeropuu ¥ BH1000pa3oBaHKe. JIMBEPICHLHS U
KOHBEPIeHIs. FOMOIIOTHYHbIE M AHAJIOTHYHBIE OPTaHbl, Py IMMEHTApHBIE OpraHbl, apoMOp(os.
HAHOQ 1AM TAIS (PEHOTHI M FeHOTHIL. TTOJHIUIOWAHS, OTAaICHHAsS THOPHIAH3ALIHS,

B3AMMOJICHC 1BHE pacTeHuH ¢ a0MOTHYECKMMHE (JaKTOpaMH Cpeibl. B3aUMO/ICHCTBHE PACTEHHIH ¢
OuoTnueckiin (pakTopamu cpesibl). ['epbapHblit MaTepral UCIIONIB3YIOT KaK pa3aaTo4YHbId
MATePHAT L isi ICMOHCTPALMH H3Y4aeMbIX 00BEKTOB, [UIS BBINOJHEHHS IPAKTHYCCKUX 3a/IaHHi

HPH 3aKpCliicHIE MaTeprajlad Ui JHarHOCTHKH y'—leGHbIX pPe3yJibTaToOB.

TakKe mpe (CcTasIeHbl KOIEKIHHE - HabOpPBI MPeMETOB HIIH BEUIECTB. 110,100paHHbIX 110
onpeaencHib npu3Hakam. O0beKTaMu UX MOTYT OBITh PACIPABIEHHBIE H 3aCY LICHHBIC
HACCKOMbIC. PLI[‘.’OOGDEBHHC. PAKOBHHbLI MOJIUJTKOCKOB, OTACJIBHBIC HaCTH CKeJIeTOB JKHBOTHbIX. B
KOJJICKLIHAN COUCTAKT HATYPaJibHBIC OOBEKTHI ¢ HX H306paH{eHHEM B BH/C pHC)/'HK()B HITH
MyasRed - v ranuid. [peanoxkennole B nepeune MOpGOI0rHyeckHe KOJLICKLMH J1aloT
peacTaB/cHie 0 BHELIHEM CTPOCHHH OPraHOB WM HX YacTeH. MO3BOJISIKOT TPOBOIHTH
CPABHEHHS OOBCKTOB, BBIACHATH HX O0IIME YEPThl M YEPThl Pa3iMuus (Hapumep:
"llpeacTasiiie i OTpsi10B HACEKOMbIX" | JIp.): 0011eOHOIOrHYECKHE KOUIEKIIHH MO3BOJISIOT
BLISCHSITEL B3AHMOCBS3H B OPraHMUeCKOM MHPE, pacCMaTpUBaTh Pa3BUTHE OPraHU3MOB.
HPOCIICKH B Th OOWEOHOTOIHYCCKUE 3aKOHOMEPHOCTH (Hatipumep: "TIpumepnl 3aHTHBIX
npucrocod. 1cHr i y HacekoMbIX'"). KoseKuu., Kak 1 repdapiu, HCIO/Ib3YIOT KaK pa3aaToyHbIi
Marepuall [Lis ICMOHCTPALUU W3y4aeMbIX 00bEKTOB, /U1 BLINOJHEHHUS MPAKTHYECKHX 3aaHHH
IpH 3aKperiicHii Marepraila Ui JJHarHoCTHKH y‘-ieﬁHbIX pPE3YJILTATOB.

O3HakoMIICHHE VUaUuiuXcsa ¢ MUKPOCKOITHYECKHM CTPOCHHEM KHUBBIX OPraHu3MoB - OJIHA H3

rIaBHemx 3a.1a4 HAYKH. TTO3BOJISIOIINX MTOABECTH IKOJBbHHKOB K IOHUMaHHIO €IHHCTBA



opraauueckoro Mupa. JIng npoee/ieHus 1a6opaTopHeIX padoT B HHPPOBYIO 1a00PATOPHIO
BKJTHOUYEH MHKPOCKOIL. 4 B KOMIIJICKTEC IMTOCY bl H OGOP)’HOBaHHH 00I111ero Ha3HAUYCHHS HMEKTCH
HEOOXOIHMOE OCHAIIICHHE JUTs TIPOBEACHHS 1ad0opaTopHbIX padoT.

[ lnpposas _1abepaTopus BKIKOYaeT Habop /s H3OTOBICHHS MHKponpenaparos. CBexue
[penaparbi 1 3roTaB/JIuBaloT 115 HCMCIJICHHOT'O pacCMOTpPCHHS. K HUM OTHOCATCH KHIAKOCTHBIE
(0OBEKTBI 0OOLIYHO MOMEILAIOTC B BOY. 4 Mpernaparsbl COXPaHSIOTC B TEUEHHE HECKOILKUX
AHel). cvXie (HanpuMep, YaCTHIY MTHYLETO [epa, MPOCTO MOJIOKHTE HA NMPE/IMETHOE CTEKIIO U
MUKPOCKOIIHPOBATH). KHBbIC [IPeraparhl (Ma3Ku - KarjiH KHKOCTH, HAIIPHMEP KPOBH) H
RUTAILHLIE 11Pe1apaThl (KOTOPBIE HCHOAB3YIOTCS TS H3YUEHUS MATOKJIETO4HbIX 00BEKTOB
(11POCTCHLII . KOIOHMI BOIOpOCITEH). UTs HAO/IIOICH S ABHKEHHS (Tydenbku. amednr).
[TpUroTORICHIE MUKPOIPENapaTa BhIpadaThiBaeT y Y4allerocs HaBbIKH CaMOCTOSTEIbHOM
paboThL. aKTHBHIMPYET HX MO3HABATEILHYIO ICSTEIBHOCTh H 3HAKOMUT € TEXHUKOH H
METOMKOI Hay4HOro Heene10Banust. B 1unpoByio 1abopatopuio BKIIOYEH Takke U Habop
MUKPOIPEHAPaTOB. KOTOPbIH COACPAKUT MOCTOSHHBIE NTPENaparhl, 10J1r0¢ BpemMs
COXpadAtoHecs B NPUIroaHOM 115 MHKPOCKOITHpOBAHHWA BHIIC.

CiieayeT O1MeTHTh, YTO HapAay ¢ HCMOIb30BAaHHEM MEPEUHCIIEHHOTO BBILIE YYeOHOr 0
000PYI0BAHIIA BAKHYIO POIIb B H3y4EHHH OHOIOTMH UIPAIOT IPHPOIHbIE OOBEKTHI. TAK KaK B
GOMABLIIMHCTES CTVYAEB TOJLKO OHH MOTYT 00eCIeurnTh HauOOoJIbIIYIO KOHKPETHOCTD 1 MOJHOTY
FHAHMIT \UAILINCA. TTOMOTalOT (JOPMHPOBAHHIO Y HUX MPABUILHBIX OMOJIOTUHECKIX SHAHUH. K
TAKHM JKHELIM 00BEKTAM OTHOCHAT PACTEHHs. JKHBOTHBIE )KMBOTO YIOJIKa, akBapuyma.

reppapry vi. )OGEKTHRHBIM CPe/ICTBOM 3HAKOMCTBA ¢ MPUPOJAHBIMH 00BEKTAMM ABIAIOTCSA
IKCKYPCHIT B OMOI0THUYECKHE H KpagBe4ecKHe My3eH, O0TaHHYECKUE Callbl. 300MapKH 1
OKPYZKAIOLIIC HIKOIY €CTECTBEHHBIC U HCKYCCTBEHHBIE IIPUPOIHEIE COOOIIECTRA.

Tpaanumoniiblie GHOIOrMYECKHE MYJISKU H MO/IEH B HACTOSAIIEE BPEMA YCIICLWIHO 3aMCHAIOTCA
LHPOBLIMIT 00PA30BATEILHBIMH PEeCYpCaMi: BUIACOGparMeHTaMH, aHUMaIHeH. BHPTYATbHBIMH
nadoparopusive. Llundposble 00pazoBaTebHble pecypebl He MOIYT CTaTh MOJIHOLECHHOH 3aMeHOM
pcanbHbIN TPHPOIHBIX 0OBEKTOB. HO AT BO3MOKHOCTD MO3HAKOMHUTLCS C Oonee IHHPOKHM
Kpyrom 00BLCKTOB, CO3AAI0T IPCANOChIIKH 11 HHTGHCHCI)HKaH.HH 06pa3c)BaTean0r0 npouecca
o0eCneunBUIOT HE3aMETUTEIBLHYI0 00paTHYIO CBA3b, KOMIBIOTCPHYIO BU3Y/IM3aLIHIO
HH(I)OPMLII{HII. ABTOMATH3ALHUIO YIIPpABJICHUS y‘I66H0ﬁ JSSITEJIbBHOCTBIO H KOHTPOJIb €€
pPe3VIALTATOR.

OcHatieie 1isi H3VUCHUS XHMHH MPEJICTABIEHO B BHJIE TIEMOHCTPALHOHHOIO 000pYy/I0BaHHS.
KOMIIEKTd NHMHUECKHX PEAKTHBOB ¢ HEOOXOHMBIM 000pY10BaHHEM H3 OOIIETO KOMILIEKTa
[MOCY/Ibl H 0OOOPYI0BAHKS JUTs YUEHHYECKHX OIMBITOB H KOMIIIEKTa Koulekuuii. Kpome toro. npu
H3YUCHHH NHNMHH UCHOIB3YETCA 00LIas i €CTECTBEHHO-HAYYHOr0 LIMK/Ia LM(posas
aadopartopiis. a rakke uugposast 1adbopatopus MO0 XUMHH (KaK JOMOIHHTEILHBIN 3JIEMEHT /11
VIAYOICHHOTO HI3VUCHHS XHMHH).

JIeMOHCTPAIHOHHBIH YIKCHEPUMEHT SBJISCTCH BAXKHON YaCThIO 00YUEHUS! XUMHUH. 3/1ECh BAKHO

HIOMHHTE. 410 [IPH €r0 MPOBEACHHH 00s13aTeIbHO A0JUKHBI ObITh COOIIIOIEHBI BCe HEOOXONMBIE
Jrallbll
NOCTaBKa e i YKCICPHMCHTA.

ONHCAHHME HCOOXOIUMOT0 U1 €ro BbIIIOJIHEHH 060py,EIOBaHHH U PEAKTHBOB.



MJIAHHPOBAHTIC TOPAIKA TPOREICHHS.

ONHCAHMC HCNO, THBIX BEIIECTB,

HPOrHOBHPORAHHE 07KMIACMbIX B PCAKLIHOHHOM CMECH H3MEHEHHH H Pe3yIbTATOB
IKCTIEPHMCHTA.

OMUCAHUC 1 3NMC ICHUH, TPOU30ILEAINX ¢ BELICCTBAMM,

(pOpPMYIHPOBKA BLIBO/IOB U3 IKCIICPHMEHTA,

CO3/IaHNE PHCYHKA IKCIIEPHMCHTAIBHOM YCTAHOBKH H COCTABIICHHE YPABHEHHS PAKLIHH.

B npouecce npoBeieHHs IEMOHCTPALHA, yyaluecs 0CBAUBAIOT Tallbl MPOBE/ICHUS OITBITA.
MOATOMY Hanodo 1ee ')(I)Q)EKTHBHLIM SIBJISICTCS HE MPOCTOE OMUCAHUE OnbITa YUHUTEIEM, a
HCTIOIB30BAHHE IBPUCTHYECKOM Oecenbl. [TpH pean3alny TaKOro ClieHapHs J1aKe HE O4EHb
CIOKHBIIT OlbIT 3aHHMAET JI0BOJIBHO MHOTO BPEMEHH, HO CJIEI0OBAHHE €MY 103BOJIACT

odecHeym b IHHOHHMaHHE 06}"48,1-0LIJ.HMHCH [IPHEMOB HAYYHOTO MO3HAHHUA H HCITOJIB30BAHHE HX
VIKE B CaMOCTOS TE/ILHOM JICATCILHOCTH B MPOLIECCEe YHEHHYIECKOro IKcneprumenTa. Ha
HauaIbHON Y 1dle N3YUCHHS XUMHH (B 8 - 9 Kaccax) HMEHHO TaKOH MOJIX0/1 03BOIAET A0CTHYb
MAKCHMa 1b11011 A (PEeKTHBHOCTH OT NpoBe/ieHUst TabOPaTOPHBIX U MPAKTHYECCKAX padoT. a TaKKe
chOpMHPOBATH V' VIAITHXCA OTBETCTBEHHOE OTHOIIEHHE K DKCIIEPUMEHTY .

[IpH oLeHHBAHIK YICHHYECKUX IPAKTHYECKUX padoT 1enecoodpa3Ho YUHTHIBATE MOAXO/IbL.
HCIOJB3VIONIHE B 9K3aMEHAIIMOHHBIX MaTtepraiax. Tak, B HacTosIiee BpeMs Mpe/liaracres
IKCIIEPUMEH TATLHOE 3a1aHue. NpeyCcMaTpUBalolee BoIOOP JABYX BELICCTB U3 IATH
MPEUTOKCHHBIX W POBE/ICHHE ¢ HUMH Peakiuil, OTPaKaOUIMX XHMHYECKHE CBOHCTRA
VKa3aHHOTO B VCJIOBHHM 3a7anus BelecTBa. OLleHUBAaHHUE H/CT HA OCHOBAHWH OTHETa YUCHHKA O
rposeiantoii padoTe (YpaBHEHUs PEaKIUil, BBIBOIbI O HAOMIOICHUAX ) H Ha OCHOBAHHH TPAMOIo
HA0II0/1CH M 3a JICHCTBUAMH VUCHHKA MO TPOBEIEHUIO ONBITOB. [1pH 3TOM BbLIE/IAIOTCS ITAlB]
0100pa BEULECTB M CMEIIMBAHHUS BEIECTB B COOTBETCTBUHU € MYHKTAMH HHCTPYKLIMK K padoTe,

BaskHel 1\ He paBIeHHEM Kak IeMOHCTPALHOHHOTO, TaK H Y4EHHYECKOTO IKCIICPHMEHTA
JO/KHO CTATh FCMOIb30BaHue (P PoBoii 1abopatopuu, KOTOpas 1Mo3B0JIseT OpraHu3oBaTh
XHMHUECKHIT YKCTICPUMEHT Ha TPHHIHITHAILHO HOBOM YPOBHE, IEPEHTH OT KaueCTBEHHOMH
OLCHKH Ha0 1107(@eMbIX ABJICHUH K CHCTEMHOMY aHAIM3Y KOJIIMYECTBEHHBIX XapakTepucTuk. [1pu
padoTe ¢ JarKkamMu MPpoBoil 1abopaTtopun 00eCHeYHBACTCS ABTOMATH3HPOBAHHBIH OO U
00padoTKa JIAHHBIX. X0/1 IKCIIEPUMEHTA MOKET 0TOOPAKATHCA B BHJIE IPAQUKOB MIIM TOKA3AHUIT
1pUOOPOB. 4 PE3YALTATHI IKCIEPUMEHTOB MOT'YT COXPAHATHCA THTENbHOE Bpems. Hanbonee
AKTYaJIbHLIM 115l NHMHH ABJISIETCS IEPEXO0/I K KOJIHYECTBEHHBIM XapaKTePHCTHKAM, KOTOPbIH
MOZKHO NIPOHITIOCTPHPOBATH C/I€IYIOMIMMH IPHMEpPaMH: H3YUEHHE CTPOCHHUS IJIAMECHH.,
onpeaeaeuiic pH B pa3HbIX cpesiax. Onpeae/ieHUe CKOPOCTH PEaKLMH, H3VICHHUE BIHSIHUS
KOHLIEHTPALLIH 1 TEMIIEPaTyPhl Ha CKOPOCTh PEaKIHH.

]_[l-iq)pO Bast .lL‘.G(‘-paTOpHH [MO3BOJISICT pea/in30BaTh MCKITPCIMETHBIC CBA3H C APYIHMH
IpeJIMeTaMi eCTeCTBEHHO-HAYYHOT O IHKIIA, TIOCKOJBKY Jda€T BO3MOMKHOCTDb BLIIOIHATD
HHTECIPHPOBAHHBIC }-"-ICGHble HUCCIIEIOBAHM 110 €CTECTBEHHBIM HayKaM, MPUMCHATE U OCBAUBATD
FIEMEHTbI CTATHCTHKH H HH(I)OpMaLlHOHHbIe TEXHOJIOI'HH.



