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Tunosoe [lonoxenne
o IlenTpe 06pa3oBaHUs €CTECTBEHHO-HAYUHOI M TEXHOJOrHIECKOi
nanpasennocreii «Touka pocra» Ha 6aze MBOY «Apaarosekas CcOouI»

1. O0mue moJIoKeHust

1.1. LlenTtp 06pa3oBaHus eCTECTBEHHO-HAYYHOH U TEXHOJIOTHIECKOH HanpasieHHocTel «Touka
pocta» Ha 6aze MBOY «Apnarosckas COIL» (nanee - [{eHTp) CO3/1aH C IENBIO PA3BUTUSA Y 00yUarOIIUXCS
CCTECTBEHHO-HAYIHOM, MaTEMAaTHYECKOi, HH(OPMAIHOHHOH IPaMOTHOCTH, (POPMHPOBAHHUS KPHTHHECKOTO H
KpeaTHBHOTO MbIIIJICHHUS, COBEPIICHCTBOBAHHUS HaBBIKOB €CTEeCTBEHHO-HAYYHOU ¥ TEXHOJOIHYECKON

HarpaBJIEHHOCTEH.

1.2. LleHTp He sBISETCS FOPUIAMYECKHM JIMIOM H ICHCTBYET IS JOCTHKCHHS yCTABHBIX neneit MBOY
«Apnarosckas COIll» (nanee — YUpex/IeHHE), @ TAKKE B LEIAX BRINOTHCHAS 3a/1a4 K IOCTHKCHIA
nokasaresieif ¥ pe3yJIbTaToB HAIMOHAIBHOTO MpoeKTa «O0pasoBaHue.

1.3. B cBoeit gestenbroct Llentp pykoBoacTByeTcst PeiepaibHbIM 3aKOHOM Poccutickoit
desiepanin o1 29.12.2012 No 273-03 «O6 obpazoBaHuH B Poccuiickoit deaepauuun», Ipyrumu
HOPMATHBHBIMU JIOKyMEHTaMH MUHHCTEpPCTBA pOcBelieH s Poccuiickoi dejrepaliuu, UHBIMU
HOPMATHBHBIMH TIPAaBOBBIMU aKkTaMH Poccuiickoit Oeznepanu, nporpammoii pazsutust MbOY
«Apnarosckas COILly , manaMu paboThl, YTBEPHKICHHBIMA yUPEIHTEIEM H HACTOAIIIM [Tonoxenuem.

1.4. LlenTp B CBOEH EATEIBHOCTH MOAYUHACTCH PyKOBOAUTEIIO VupexaeHus (JIUPeKTopy).

2. Ilenu. 3aaaun, GyHKIMK AesTenpHocTH [leHTpa

2.1. OCHOBHOI 1EJIBIO JeSTeIbHOCTH L[eHTpa ABIISETCS COBEPIICHCTBOBAHNE YCIIOBUH LIS
MOBBIIEHHS KauecTBa 00pa3oBaHus, pacInpeHHS BO3MOIKHOCTEH 06YUArOIMXCsl B OCBOCHHHU yUeOHBIX
[PEJIMETOB €CTECTBEHHO-HAYYHON U TEXHOJIOTHIECKOU HaIpaBJICHHOCTEH, TPOrpamMM JI0TIOJTHHTEILHOTO
06pa3oBaHus €CTECTBEHHO-HAYYHOH U TeXHHYECKOH HATIPABJIEHHOCTEH, a TAKKe ISl IPAKTHYECKOH
0TpaboTKK yueOHOro MaTepHala 110 y4eOHBIM MpeMeTam «@uznkay, «XuMusy, «bruoaorus.

2.2. 3ajayamu LlenTpa SBISIOTCS:

2.1. peann3ans OCHOBHBIX 00111€00pa30BaTE/IbHBIX MPOTrPAMM I10 y4eOHBIM NpeIMeTam
CCTECTBEHHO-HAYUYHOM M TEXHOJIOIMYECKOH HAlPaBJICHHOCTCH, B TOM YHMC/IC B paMKax BHEYPOUHOMH

JICSTCJIbHOCTH o6yqa}0mnxc;1,

2.2.2. paspa0oTKa H peau3auys pasHOyPOBHEBBIX AOTIOMHHTEILHBIX 006111e00pa3zoBaTeIbHBIX
[POrPAMM €CTECTBEHHO-HAYYHOH ¥ TEXHHIECKOH HAIPABIECHHOCTEH, a TAK)KE UHBIX IPOTPaMM, B TOM JHCIIE

B KAHUKYJISIPHbIN MIEPHOJI;



2.2.3. BoBJIeYeHHE O0YIAIONIMXCS U Ne1arornieCKux pabOTHUKOB B MPOCKTHYIO JIEATEILHOCTR;

2.2.4. opranusais BHEYUeOHOH JICATC/ILHOCTH B KAHUKYJISIPHBIN [IEPHOJL, Pa3pabOTKa n peansallus
COOTBETCTBYIOIIUX 00pa30BaTE/IBHBIX IIPOrPaMM, B TOM yucsie JUIs Jlarepeit, opraHu30BaHHbBIX
06pa3oBaTeIbHbIMA OpraHu3alHIMHU B KAHUKYJISIPHBIA IEPUOL;

2.2.5. OBBIIEHHE IPOPECCHOHATEHOIO MAaCTEpPCTBa negarornueckux padornukos LlenTpa,
peaTi3yIOLIHX OCHOBHbIC 1 JIOTIOHHTEIILHBIC 061meo6pa3zoBaTeIbHbIC TPOrPAMMBIL.

2.3. LleHTp At JOCTIDKEHHSI LI/ ¥ BBINIOIHCHHUA 3a/1at BIIPABE B3aHMOJICHCTBOBATD C:
- pa3nM4HBIMU 006pa30BaTE/IbHBIMU OPraHU3alHAMH B (bopme ceTeBOro B3auMOICHCTBHS:
- ¢ MHBIMH 00pa3oBaTeIbHBIMK OPraHU3alUAMH, Ha Gase KOTOPBIX CO3/1@HbI IEHTPbI «TouKa pocTar;

- ¢ (peIepaTbHBIM ONIEPATOPOM, OCYIIECTBIAIONIM dyHKIHH 110 HHYOPMAIHOHHOMY, METOIMICCKOMY
U OpraHU3aIHOHHO-TEXHHYECKOMY COMPOBOK/ICHHIO MEpONPUATHH 110 CO3AHUIO 1 GYHKIMOHUPOBAHHIO
nenTpoB «Touka poctay, B TOM YHCIIE 110 BONPOCAM [TOBBIIIEHUS KBAIH(UKALMHY TI€1arorHIeCcKux

pabOTHHKOB;

= o6yqa10u11/1M1/1c;1 U pOUTEISMHA (BaKOHHbIMI/I HpeIICTaBI/ITe.HSIMI/I) o6yqa10umxcs1, B TOM 4HCJIE C
[IPUMEHCHHUCM JUCTAHITMOHHBIX 06pa303aTeanbe TEXHOJIOTUH.

3. [lopsiaok ynpasJienust Hentpom «Touka pocTa»

3.1. PykoBoauTenb YupexaeHus usiaet JIOKAJIbHBIA HOPMATHBHBIN aKT O Ha3HAUECHUH PYKOBOIHUTCLA
I{enTpa (Kyparopa, OTBETCTBEHHOI'O 34 (yHKIMOHMPOBAHHE U pa3BUTHE), @ TAKXKE O CO3/IaHHH IlenTpa n
yrBepx1eHnH [TosoxeHue o JeTeIbHOCTH IlenTpa.

3.2. PykosoaureseM [{eHTpa MOXKET 6BITH HA3HAUEH COTPYAHHUK Y UPEKICHUS U3 UMCIIa PYKOBOIAIIHMX

¥ NeIarOrHuecKux pabOTHHKOB.
3.3. Pykoomrenb Llentpa o0s3an:
3.3.1. OCyLIECTBISITH ONEPATUBHOE PYKOBOACTBO L{leHTpOM;

3.3.2. mpe/CTaBisATh HHTepech! LleHTpa 1o 10BEpEHHOCTH B MyHHUIUTIATBHBIX, TOCY1aPCTBEHHbIX
opraHax perioHa, OpraHu3alusX JJis peau3aii neneit u 3amad Llentpa;

3.3.3. OTYMATHIBATHCS epel PykoBoauTeneM YUpexkieHus o pesyibrarax pabots! Llenrpa;

3.3.4. BBIIOJIHSTH HHbIE 00S3aHHOCTH, MPETyCMOTPEHHbIE 3aKOHOIATEIILETBOM, yCTaBOM Y UpEIKICHHUS,

JIOJDKHOCTHOM MHCTPYKIMEH U HACTOSAIINM [TonoxeHueM.
3.4. PykoBonutens LlenTpa Brpase:

3.4.1. ocyliecTBIATh PACCTAHOBKY KalpoB [{entpa, preM Ha paboTy KOTOPBIX OCYIIECTBIACTCS

IPUKA30M PYKOBOJUTEISE Y IPEKACHHSL

3.4.2. 110 COrJIACOBAHHIO C PYKOBOJHUTENIEM Y UPEHKICHHUS OPTaHU30BbIBATE yueGHO- BOCIIMTATE IbHbIA
nporecc B LIeHTpe B COOTBETCTBHHY C HEJISIMU H 33/1a4aMH [{eHTpa M OCYILIECTBIIATH KOHTPOJIb 38 €ro

peanu3aiuen;

3.4.3. OCYIIECTBJISTH OATOTOBKY O0YYarOIIMXCs K yIacTHIO B KOHKYpCax, OJMMIIHa/ax,
KOH(EPEHIUSIX U HHBIX MEPOIPHUSTHSIX T10 npod w0 HANPaBIeHU] e TEIbHOCTH [lenTpa:



3.4.4. no corjlacoBaHMIO C PyKOBOJIUTENIEM Y UpEKICHHUS OCYIIECTBIISATH OPraHU3alUIO U IIPOBEICHHE

MEpONPHUSTHI 10 MPOPHIIIO HANIpaBICHHH JAesTenbHoCcTH LlenTpa;

3.4.5. OCyHIECTBIISITH HHBIE ITPaBa, OTHOCSIIUECS K JIeATeIbHOCTH L{eHTpa 1 He mpoTUBOpeYale
LeJISIM U BHJIaM JICSITEJIBHOCTH 00pa3oBaTeIbHON OpraHu3alui, a Tak’ke 3aKOHO1aTesIbeTBY Poccuiickoi

denepaiu.

PexomeHaMu 10 HCMO/IL30BAHUIO CTAHAAPTHOr0 KoMILiekTa obopynoBanus LlenTpa «Touka
pocTa» MpH peaN3aluH MPOrPaMM eCTeCTBEHHO-HAYYHOH U TeXHOJI0rH4ecKoi HaNpaBJIeHHOCTEil

[lepedens cTanapTHOrO KOMILJIEKTa 000pyioBaHus A ocHaieHus Llentpos «Touka pocray
c(OpMHUPOBaH C yYETOM psiJia HIPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMI TPEeMCTBEHHOCTH cucTeM 00opyaoBanus. O60pyoBaHHE /Ul IPOBEACHUS YYEHUYECKHX
MPaKTHYECKUX padOT sIBJISETCs OOLIMM Ul YPOBHEH OCHOBHOTIO 0OIIEro U cpeHero o0mero oopa3oBaHusl.
B cucTemMe HarusIHBIX CpeICTB O0YUSHHUS U IEMOHCTPALIHOHHOTO 060pyI0BaHUS UMEIOTCs 0a30BbIe
3JIEMEHTBI, OOIIKe ISl OCHOBHOTO 00IIIEro u cpeHero obiiero oopazosanus. L{udposas mabopatopus u
obopynoBanue 0011ero Ha3HAUYEHHS TTO3BOJISIIOT 00eCeYnBaTh AATEIbHOCTh 00YJarOIUXCsl KaK B
OCHOBHOWM, TaK M B CTapIeil 1IKOJIe, a B COBOKYITHOCTH ¢ IIM(POBBIMU JTaOOPATOPUSMH 1O (QU3HKE,
OMOJIOrMH U XUMHUH — [IPAKTHYECKYIO JIeATEIbHOCTh B PAMKAX H3yU€HHUs €CTECTBEHHOHAYYHBIX IIPEJIMETOB B
10-11 kyaccax Ha yriiyOJeHHOM ypOBHE.

[IpuHIMI cOYeTaHHs KIIACCHYECKHX M COBPEMEHHBIX CPEJICTB H3MEPEHHH U CI10CO00B
IKCIIEPUMEHTAILHOTO HCCIIeI0BaHMsI IBJIeHUH. B coctaB 060py/10BaHHs BXOJAAT KJIACCHYECKHE CPE/ICTBA
W3MepeHUs (HarpuMep: JTMHAMOMETPBI, CTPEIOYHbIE aMIIEPMETP U BOJBTMETP) U LHU(POBLIE IPUOOPEI
(nanpumep: HHPPOBBIE BECHI, CeKyHI0Mep) U natdrku. CoOI0IeHHe 9TOT0 IPUHIIUIIA HMEET 0c000€
3HAUEHHUE Ul YPOBHSI OCHOBHOTO 00I11ero 00pa3oBaHusl, TOCKOJIBKY 3/I€Ch IPOMCXOIMT 3HAKOMCTBO CO
criocobamMu u3MepeHus (PU3MYECKUX BEIUYHH, HOpMHUPYETCs TIOHMMaHKEe IPUHIMIIOB JEHCTBHS aHATIOTOBBIX
M3MEPUTEILHBIX TPHOOPOB M 00ECTIEYNBACTCS IEPEXO/T K HCIIOJIB30BAHHIO HHCTPYMEHTOB H(POBOH

1abopaToOpHH.

[TpHHLKIT TIPHOPUTETA YUEHHUECKOT0 YKCIIEPUMEHTA JUISl pEaJIn3allui CHCTEMHO-/IESITeIBHOCTHOTO
nojxoa. Peanusaiins CHCTEMHO-IEATE/ILHOCTHOTO MOAX0/a B 00yUeHHH €CTECTBEHHOHAYYHBIM IpeIMeTam
Oasupyercs B IEPBYIO 0O4Yepe/b Ha BOBJICUCHUH 00yUalOIMXCs B IPAKTHUECKYIO JA€ATSIbHOCTD 110
NpOBeIEHUIO HAOIIOIeHHH U ONBITOB. [oaTOMY 3HauKMTEIbHAS YACTh HAOJIIOACHHUI U OTIBITOB, KOTOPBIC B
TPaJMIIHOHHON METOIUKE MPE/UIarajluch KaK 1€MOHCTPAIIMOHHBIC, [ICPEHECECHBI B pa3ps/l yUEHHYECKUX
pa6ot. CiielyeT OTMETUTD, YTO B HACTOSIIEE BPEMs N3ydeHHE (PU3UKH, XUMUH U OHOJIOTUH B OCHOBHOH
[IKOJIe U Ha 6a30BOM YPOBHE CTApIIIEH [ITKOJIBI OPUEHTHPYETCSl Ha OCBOEHUE €CTECTBEHHOHAYYHOH
FPaMOTHOCTH, KOTOPOE HIET UYepe3 pa3BUTHE CIIOCOOHOCTEH yUaIuXCcs aHaTu3UuPOBaTh pa3HO0OPasHyIo
eCTECTBEHHOHAYUHYIO HH(OPMALMIO W UCIIOJIB30BATh MOJTyYeHHbIE 3HAHU JUIA OObACHEHHS SIBJICHUH U
IIPOLIECCOB OKPYIKAIOIIETO MUPA; IOHUMATh 0COOEHHOCTH UCIIOJIb30BAHUS METOZIOB €CTCCTBO3HAHMS IS
MOJIyUEHUS HAYYHBIX JIAHHBIX; IPOSIBISITE CAMOCTOSATEIBHOCTD CY/KICHHNA U IOHUMATh POJIb HAYKH H
TEeXHOJIOTHYECKUX HHHOBAIMH B Pa3BUTHH 0OIIECTBA; OCO3HABATH BAXKHOCTh HAYUHBIX HCCIIENOBAHUM U UX
CBSI3b C HAIIMM MaTepHaJbHBIM OKPYKEHHEM U COCTOSIHUEM OKpYKaroulei cpe/ibl. OpHeHTalus Ha
€CTECTBEHHOHAYUHYIO TPAMOTHOCTD MPE/NoJaraeT akIeHT Ha METO/I0JIOTHIO HAYKH U HaNPAMYIO CBA3aHO
KaK ¢ 0O1IMM UMCIIOM YYCHUUYCCKHUX OIBITOB B Kypcax €CTECTBEHHbBIX HayK, TaK M HAIpaBJICHHOCTBIO UX Ha
(opMEpOBaHHE CAMOCTOATEILHOCTH AHCTBHIT [IPH MPOBEICHHHN HAOIOIEHAH], U3MEPEHHI U HCCIIEIOBAHUH.

Vcrio1530BaHMe CPEJICTB HATIISMHOCTH M y4eOHOro 000py10BaHus B y4eOHOM MpOIiecce HaPaBIeHo
Ha BBITOJIHEHHS CIICAYIOIMX QYHKIHIT: 06ecnednBaloT 6osiee MOJIHYI0 H TOYHYI0 HH(pOopMAaLHio 00
H3ydaeMOM SIBJICHHH MM 0OHEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHHIO KaueCcTBa 00y YCHHUS;
MOMOTAOT B MAKCUMAaJILHO#M Mepe pa3BUTh M03HABATEIbHBIC HHTEPECHI YYAII[MXCsl; MOBBIIAIOT YPOBEHb



HarjJsgJHOCTH U JOCTYIIHOCTH o6yqun51; yBEJIIAYUBAIOT o0BeM CaMOCTOHTeHbHOfI pa6OTbI y4Jaluxcs Ha
YPOKE U BHeypO‘{HOﬁ JesATEIIbHOCTH, CO3/1ar0T YCJIOBUS A opraHusaliu HpaKTI/IKO-OpI/IeHTI/IpOBaHHOﬁ
HpOCKTHOﬁ 41 I/ICCIICZ[OBaTeJIbCKOﬁ JIESITEJIbHOCTH, Hat0T BO3MOYKHOCTH JIOCTYTIHEC U Fﬂy6){(€ pacKpbITh
coJiepXaHue yqe6Horo Marepualia, CHOCO6CTBy}OT (bOpMVIpOBaHM}O y ydauiuxcs [MOJIOYKUTEJIbHBIX MOTUBOB

00y4eHus.

BaskHeiileil yacThio ocHamenus LlenTpa «Touka pocTay sBisieTcs uupposas nabopaTopusl,
fepeyeHb JaTIMKOB KOTOPO# MO3BOJIACT HCIIOB30BATh ATy J1ab0paTOpHUIO NPH U3YUCHUH (U3MKH, XUMUH U
6rosoruy. BeeHue B IIKOJIbHBIA SKCIICPUMEHT M (POBBIX AATIUKOB JUIS PETHCTPALIH PasTHIHbIX
BEJIMYHH M BO3MOXKHOCTH HCIIOJIB30BaTh KOMITBIOTEP (cMapT(OH MM TIAHLIET) JUTIsS pacueToB 1
o(OpMIIEHHUS! Pe3y IbTATOB ONBITOB, TO3BOJIACT HepeiiTH Ha HOBbIH KaueCTBCHHbIH ypOBCHD poBe/IeHHUS
¥3MepeHHii, yrpoCTHB IIPOIECce M3MepeHHil U TIOBBICHB MX TOUHOCT. [TosiBienue ipPOBBIX TEXHOIOTHH B
1abopaToOpHBIX paboTax MOBBIIIACT UX AKTyaIbHOCTD H IPUBIIEKATEILHOCTD B CO3HAHNH COBPEMEHHOI'0
[IKOJbHUKA, YCHIIMBAET HATJIIHOCTD KaK B X0/ OTBITOB, TaK ¥ npu 00paboTKe pe3yIbTaToB C
HCIIO/B30BAHMEM TIPOTPAMMHBIX CpescTB. [l dKCIePHMEHTOB 10 GHOJIOTMH ¥ XUMHH OTO SIBJIAETCS
3HAYUMBIM [IEPEXOJIOM OT KaueCTBEHHBIX HAGIIOICHUH 1 OMBITOB K KOJTHYECTBEHHBIM OKCIICPHMEHTAM.

Vcnonp3oBanue [udpoBoii 1abopaTopuu CyIIECTBEHHO H3MEHACT [10IX0/1bl K MPOBEJICHUIO U

I[eMOHCTpaI_II/IOHHbIX, A YYCHUICCKHUX OIIBITOB:

Hcnojib30BaHUE HI/I(prBI)IX JIATYMKOB B KQUECTBE U3MEPUTEIbHBIX AHCTPYMEHTOB HU3MEHSCT

[MOIXO0/IbI K IIPOBEJICHHIO IIPAMBIX H3M€p€HHI>'I (bI/I3I/I‘{CCKI/IX BEJIMYHH.

"TpalUIMOHHO B KA4eCTBE CPECTB H3MEPCHIA HCIIOJIB30BAIMCH TPOCTEHLINE HHCTPYMEHTBI
(pBIYaKHbIE BECHI M PA3HOBECHI, MEH3YPKA, JMHAMOMETD, TEPMOMETP) U CTPCJIOIHBIC npubopsbl (amrnepmerp

¥ BOJIETMETD).

Wcnoib30BaHHE LII/I(I)pOBI)IX JIATYMKOB I103BOJIACT HA COBEPUICHHO ApyromM KaueCTBEHHOM YPOBHE
[IPOU3BOJHUTH U3MEPCHUA BpEeMEHHU, pacCTOsHHUA, HUMETh BO3MOXKXHOCTDb peFHCTpHpOBaTb y Ha0JIro1aTh
H3MEHEHHUE BO BpEMEHH TaKUX BEJIMYUH Kak TeMIieparypa, JJIEKTPUYECKOC HanpspDKEHUE, Crila TOKa u T. 1.

TH BO3MOKHOCTH II03BOJISIIOT, HAITPUMED, Ha ypoOKax (DU3MKHU C BHICOKOH TOUHOCTBIO H3MEPUThH
MIHOBEHHYIO CKOPOCTB TeJa, JIBHIKYIIET0Cs HepaBHOMEPHO, HabII0AaTh B IMHAMMKE MPOLECC
3JIEKTPOMArHUTHOM MHIYKIIMH, BOSHAKHOBEHHUC

1 U3MEHEHHE HHAYKIHMOHHOI'O TOKAa, UCCIICA0BATH H3MEHEHHE TeMIeparypsnl € T€YEeHHUEM BPEMEHHU B
Ipoiecce yCTaHOBJICHHS TEIIOBOI'O PaBHOBECHS K Tl

Ha ypokax GHOJIOTHH TOSIBIIACTCS BOIMOKHOCTE [OJy4HTh KOJIMYECTBEHHBIC J1aHHbIC TTPH
[IPOBE/ICHUH OIBITOB, HAIPUMED: TPH ONPEACIICHIH (aKTOpOB, BIMSIOIIMX HA CKOPOCTH Mporecca
doTocunTe3a, K U3YUCHUH JIbIXaHHI KOpHEH ¥ JINCTBEB, IPH UCCIIEI0BAHNH YCJIOBUIA POpACTaHUst CeMsIH

uT. O

Ha ypokax XMMHH Ha KOJIMUECTBEHHBIH yPOBEHD MEPEXOAAT NPAKTHUCCKUEC paboThI 10 U3YUCHHIO
mpolecca IEKTPOIIN3a, HCCIEN0BAHIE YK30TEPMHUICCKHX M 9HI0TEPMUUCCKUX peakIuif, TerioBoro
s¢eKra ropeHus TOIIMBA U T. 1. C HCITOJIb30BAHHEM TPAJHIIHOHHBIX «aHaIOrOBbIX» CPEICTB 1o100HbIE
M3MepEeHHs! BBHIIOJHUTE HEBO3MOIKHO. OJ1HAKO, TIPU TIEpexo/ie Ha HPPOBYIO 1abopaToOpHIO B TEMATHYECKOM
[JIAHUPOBAHMU HEOOXOMUMO IPETyCMOTPETD JOTIOJHATEILHOE BpeMsl /U1t 00ydeHHUs! paboTe ¢ JaTYMKaMH.,
BKJTIOUAs COOPKY SKCIIEPUMEHTATIbHOM YCTAHOBKH C aTIHKAMH, CHSITHE TIOKA3aHUil ¢ DKpaHa KOMIIBIOTEPaA,
ompe/iesieHye Mor PenHOCTeH U3MEPEHHUH.

Tt paGoThI ¢ LE(POBBIMH J1aTUHKaMU HCTIONB3YCTCA crerManbHOe MporpaMMHoe obecreyeHue,
yCTaHOBJICHHOE Ha KOMIBIOTE. JIyist KOMMYHUKAIH TUPOBBIX JATIMKOB, 3AMHCH 1 XpaHeHUs!



uH)OPMAIIHH, TIOJTYYEHHON C HX OMOMIBIO, U (poBast 1ad0paTOpHs HCTIOJIB3YETCs B KOMILICKTE €
HOYTOYKOM ¢ HEOOXOIMMBIM YCTaHOBJICHHBIM IIPOrpPaMMHbBIM obecrieueHUEM.

Mcronb30Banye KOMIBIOTEPHO#H (hOPMbI PErHCTPAIIMH MOJYYEHHbIX 3HAUCHUH 1 OCTPOCHHA
rpaKoOB H3MEHSET M0/1X0/1bl K 0(h)OPMIICHHIO JTa0OPATOPHBIX 1 MPAKTHICCKHUX paboT 00yyaroIUMHUCS.

JlaHHble, MOTyYeHHbIE [IPU MTOMOIIM HH(POBBIX JIATYHKOB, BHOCATCS B 3/ICKTPOHHBIC TaOJIHIIBI, YTO
[103BOJISIET CTPOUTH IpadMKK 3aBHCUMOCTEH HCCIIEYEMBIX BEIMUMH HA 9KpaHE KOMITBIOTEPA. Ha ocHoBanuu
>TUX rpapEKOB JeNaTh BBIBO/BI O XapaKTepe 3aBUCHMOCTH BETMYMH OT BPEMEHH HIIH IPYTHUX [IapaMeTpoB.
Ha yriy6i1enHoM ypoBHe 1enecoo6pasHo 00ydaTh IPOBOIUTD alllPOKCHMAIHIO BBIOPAHHBIX TOYEK

MTOroBo# rpadguueckoi 3aBHCUMOCTBIO.

T HOBbIE BO3MOKHOCTH 103BOJISIIOT aBTOMATH3UPOBATh PYTUHHbIC ITPOLEAYPbI 3al10JIHCHHA
TaGJIHLL BBITONHEHHE OIHOTHITHBIX PACYETOB, IOCTpoeHUs rpapukos. Lnpposas (boTokamepa 1o3BOJISIET
coTtorpadupoBaTh COOPAHHYIO IKCIICPHMEHTAIBHYIO YCTAHOBKY M IIPUKPEIHUTD ¢ororpadurio B
3JIEKTPOHHBIH oTueT. Takum 06pa3oM, OCYIIECTBIIACTCS MEPEXO K 0(OPMIICHHUIO JIEKTPOHHOTO OTYETa O
NPOJIEIAHHOM SKCIIEPUMEHTE, IIPOCKTHOM MITH HCCIIEI0BATENILCKOH paboTe.

B03MOXXHOCThL UCITOJIL30BAHU S BH[[@OHa6J'[}OIl€HV[ﬂ 3a MMPOIECCOM BBITTOJTHCHHS NPaKTUYCCKHUX pa60T
O6y‘{alOI,IIVlMl/lCﬂ W3MCHSET 110/IX0/1bI K OLICHUBAHHIO pa60'r.

DJIeKTPOHHBIH OTUET O MPOJETAHHOM MPAKTHYECKOH PabOTE MOKET COMPOBOKIATHCA
npUKperienHoi pororpadueii, KoTopas MO3BOJIACT OUCHUBATH PABHIILHOCTD coOpaHHOM
YKCIIEPHMEHTATBHOM yCTaHOBKH, O0JIEE TIOJIHO ONPEIEIATH [OITHOTY U ITPaBUJIBHOCTE IIPOJICJIAHHOTO
JCCIIeI0BAHMS, AHATH3HPOBATH JOCTOBEPHOCTD MPEJICTABICHHBIX SKCIIEPUMCHTAJIBHBIX IAHHBIX. [Ipu
0/IHOBPEMEHHOM BBINOJIHEHHH Pa3HBIMHU IPYNIaMu 00yHaroluXes pasHbIX

HCC/IeIOBATEIbCKHX PaboT 11e71ec000pa3Ho HCIIO/Bb30BATh BUJICO3AMICH BCETO XO/1a pabor. B aTom
clydae OLEHHBATHCS MOTYT HE TOJIbKO HPEJAMETHBIC PE3yJIbTATBI, CBA3AHHBIC C NpOBEICHUEM KOHKPETHOTO
JKCTIEPUMEHTA, HO X KOMMYHHMKATUBHbIC M PEIyJISTHBHbIC JefCTBHS: TUITAHHPOBaHUE PabOTHI, OTCIICKHBAHUC
X0/1a paboThI, KOPPEKIMS TIIaHa paboThl, KOMMYHHKALHS B COBMECTHOI IeATeIbHOCTH, HATHYHE (MK

OTCYTCTBHE) KOH(IIMKTOB M CIIOCOOBI X PEIICHHUS.

Vcnonp3osanue IidPOBbIX J1ab0paTOPUil CYHIECTBEHHO PACIIMPSET CIEKTP BO3SMOKHBIX OIBITOB U

I/ICCHGD,OBaHI/II‘/’I, 0c0OEHHO 2TO KacaeTcs U3yUYCHUS OHMOJIOTUH U XUMHUH.

Paciipenye ceKTpa Bo3MOKHOCTEeH MOXKHO MPOMILTIOCTPUPOBATE Ha [IpUMepe U3ydeHHs
3neKTp0MarHHTHOI71 MHYKIUK B Kypee Gpusuku. [Ipi nenonb3oBaHii CTpEIouHOTo amriepMeTpa
TpaJMIHOHHO HAGMOAOT IMIIE (aKT BO3HUKHOBCHHS MH/yKIIMOHHOTO TOKA B [IPOBOJHUKE U H3MCHCHUC
ero HaIpaBJIeHus PH H3MEHEHUH CKOPOCTH BHECECHUSI MarHATa WK €ro nonstpHOCTH. VIcmop30BaHme
(POBOro JATUHKA MO3BOJIAET MOIYUHTh OCLHIIOTPaMMYy HJ1C MHYKIIHK, BO3HUKAIOMICH B KaTyIIKe, IIPH
[poJieTe uepe3 Hee MarHuTa. JTO M03BOJIAET CPABHUBATE 3HAUCHH maxcuMasibHbix DJ1C npu nposiere 4epe3
KaTyLIKy MarauTa ¢ pa3HbIMH CKOPOCTAMH H C pasHoil MOJISIPHOCTBIO, AHATH3UPOBATH BUJL HOJIy4YEHHOU
3aBHCHMOCTH, KOHCTPYHPOBAThH 9KCIIEPUMEHTAJIBHBIE 3a/Ia1H 110 H3YyICHHUIO 3J€KTPOMAarHUTHOM HHIYKIHH.

[ln¢poBas 1abopaTopus MO3BOJISICT OPraHMU30BaTh MPOCKTHYIO 1 yueOHO-HCCIIeI0BATENBCKYIO
e TeIbHOCTD IKOJIBHHUKOB KaK B paMKax ypOoKOB, TaK U BO BHEYpOUHOI1 esitennbHOCTH. Hamnmine
pa3HOOGPA3HBIX LH(POBBIX JATYHKOB JIACT BOSMOXKHOCTB HPOBO/ITL CAMBIC pasHooOpa3Hble HCCIICOBAHMA,
onupasich Ha HHTepechl 0byuatommxes. B kauecTse npuMepa MOXKHO TIPHBECTH UCCIIe/I0BaHHS
3KOJIOPHYECKOH HATIPABIEHHOCTH T10 BBIABJICHHUIO (haKTOPOB 3arps3HCHHUA OKpY’KAIOLIEH Cpe/ibl, U3yUCHHIO
3KOJIOMMUYECKOr0 COCTOSHUS TIOMEIIEHH i IKOJIBL, TI0UBBI, BO3/1yXa B HACEJICHHOM ITYHKTE 1 T.1.
Vcceoatelbekie paboThl C HCIIOMB30BaHUEM [H(POBBIX IATIHKOB riesecoo0pa3Ho Ipejarath
yuarumest 10-11 KiaccoB B paMKax 06s3aTeIBHOM JUTS HUX POEKTHOM JesTebHOCTH. BBINOTHEHNE TaKHX



IIPOCKTOB ABJIACTCH OCHOBAHMUEM JIJIsI OLICHKHU HE TOJIBKO YPOBHS C(bOpMI/IpOBaHHOCTH NpEAMETHBIX
pe3yJbTaToB, HO ATOTOBOM OIICHKH JIOCTHIKEHUS METAIIPEAMETHBIX PE3yJIbTATOB O6y‘l€HI/IﬂI
KOMMYHHUKaTHUBHBIX (KOTOprC OLICHMBAIOTCA KaK B IIPOLECCE MPOBECACHUS pa6OTI>I, TaK M B IIPOLECCE
3alIMThI IPOCKTAa UIIH I/ICC.TIC}IOBaHI/IH) U peTyJIATHBHBIX (KOTOprG OLIEHUBAIOTCS B IIPOILIECCE BBIITOJIHCHHUA

MIPOEKTA).

OcHarmeHue it H3ydeHHs PU3UKH IPEICTABIICHO B BU/IE 000pYy10BaHHUs 1 IEMOHCTPALHOHHBIX
OTIBITOB ¥ 000PYI0BaHusl LIS JJaGOPaTOPHAIX padOT U YUEHUUECKHUX OTBITOB, BKIIIOYAA o01I1yI0 1151
eCTeCTBEHHOHAYYHOTO IUKIIA I POBYIO 1ab0OpaToOpHIO, a TAKKE HPPOBYIO naboparopuio 1o (Gusuke (KaK

JIOTIOTHUTE/IBHBIH AIEMEHT ISl YIIyOJIeHHOrO H3ydeH s PU3NKH).

JleMoHCTpalMoOHHOE 060py10BaHKe 00ecednBaeT BO3MOXKHOCTh Ha0J1r0/IeHUs O0JIBIIMHCTBA
M3y4aeMbIX SBJEHUH, IPOLECCOB H 3aKOHOB. DTO BO3MOXKHO IPH ONTUMAJILHOM COYETAHHH aHAIOTOBBIX M

1 POBBIX CPEICTB

HaOJIIOICHHUS, aHATH3a U3MEpUTENIbHOM nHpopmanuu. Tak, Hanpumep, Juid Kypca (pU3UKY OCHOBHOM
IKOJIBI €CTH BO3MOYKHOCTD JIEMOHCTPAIIMH KJIACCHUECKHMX JICMOHCTPAMOHHBIX DKCIICPUMCHTOB: a/ICHUC
ten B TpyOke HbIOTOHA, IEMOHCTpAIUS JCHCTBHS armoc(epHOro aaBieHus, 3akona Ilackais, u3MeHeH s
o6BeMa TeJl IpU HarpeBaHHU (OXJIAKICHHH ), IPUTSHKCHHS MOJIEKYJI U T.A. HaGop 1o asekTpocTaTike Jact
BO3MOYKHOCTb JIEMOHCTPAIIUH JIEKTPH3ALMK TEJI, 3aKOHA COXPAHEHHMs 3apsi/ia, JIMHUN HAINpsSKEHHOCTH
3JEKTPHYECKOTO MOJIS ¥ T.JI. M MOJKET UCIIOJIb30BaThCs KaK 8 Kj1acce MpH U3y4YEeHUH DJIEKTPOMArHUTHBIX
sBjaeHUl, Tak U B 10 K1acce Ipu U3y4eHHH 2JICKTPOCTATHKH.

[1py IPOBEICHUHU IEMOHCTPAIIHOHHBIX OMBITOB J10JDKHBI COOMMONATHCS TpeOoBaHUS K UX
HArSAHOCTH (ACHAs W MOHSTHASI [I0OCTAHOBKA OIbITA), BAANMOCTH UL BCEX yUallUXCst Kiacca (ipu
HATMYMH MEJIKMX JeTajleil HCIOIb3yeTesi HX yBEIHYEHHOE H300paKeHHE NPH MOMOLIH BeO-Kamephbl),
SMOLMOHAIBHOCTH H, 10 BO3MOKHOCTH, 3aHMMATEIbHOCTH (1€MOHCTPAIMOHHBIH OIBIT J0JIKEH BbI3bIBATH
MHTepEC YUAIIMXCs, CO3/[aBaTh MOTHBALIMIO K H3YUEHHIO IIPe/MeTa) i YOeMTeIbHOCTH (NOKa3biBaTh TOT
s exT, Ha IEMOHCTPALIIO KOTOPOro OH ObLT HAIPABIICH).

OJIHAKO pean3alus AesTeIbHOCTHOTO 10/1X0/1a B 00yUeHHH (U3HMKE NEPEHOCHT aKIEHT ¢
JIEMOHCTPAIMOHHOTO SKCIIEPHMEHTa Ha yueHuueckui. Harpumep, 1o MEXaHuKe HCCiIe/I0BaHHE
KMHEMATHUECKHX 3aKOHOMEPHOCTEH, 3aKOHOB JIMHAMUKH, KOJIeOaTEbHBIX JIBUIKCHHH EPEHECEHO B
yUeHHUIECKHi1 SKCTIEPUMEHT C COOTBETCTBYIOMM HabOPOM 000pyI0BAHHS. [Tpu u3yueHuu
3JIEKTPOIMHAMHUKH J1abopaTopHOE 060pPY/I0BAHUE [O3BOJISET HCCIE0BATE HE TOJIBKO 3aKOHBI HOCTOAHHOTO
TOKa, HO ¢ UCIIOJIB30BAHMEM KOMIIBIOTEPHOTO OCIMLIOrpada Mo3soJiseT NPOHAOI0AATh U HCCIe/I0BaTh
3JIEKTPUYECKHE TIEMH IEPEMEHHOT0 TOKa, OJIOK JIMO/IOB MO3BOJISET HCC/IEI0BATh BOJIbTAMIICPHBIC
XapaKTepHCTHKH 1uoza. [1pu H3ydeHnn onTUKH J1abopaTtopHoe 000pyI0BaHUE MO3BOJISCT H3YIHTh 3aKOHbI
reoMeTpHYECKON ONTUKH (IPETOMIICHHE CBETA B ITOJYLHIMHIPE U MOJTyYEHHE 1U300pakeHusl B JIMH3aX) U
IPOHAGIONAT OCHOBHBIE SIBJICHHS BOJIHOBOH ONTHKH (MHTEP(EepeHIM 1 MOJISIPU3aIus ), UCCIIE0BATh
audpakuuio ceeta (IuppaKkIMOHHAs PELIETKA).

B COOTBETCTBHH C NPEAMETHBIMHA Pe3yJibTaTaMu 00yuenus pusuke 000pya0BaHUE Ul yUCHHUECKMX
OIBITOB OOECIIEYNBACT NPOBEIEHHUE CJIC/YIOLINX THIIOB paboT, CrpyNITMPOBAHHBIX 10 BUJIAM JICATEIBHOCTH,
HE3aBUCUMO OT MX TeMATUUYECKOH IPUHAIICHKHOCTH:

1. TIpoBenenue MpsIMBbIX U3MepeHU QH3MIECKUX BETUIUH (M3MEPEHHE MaCCh, oObeMa )KUIAKOCTH,
TeMIepaTyphl JKHIKOCTH, CHIIBL, CHIIBI TOKA, HAIPSDKCHHUST) C HCIIONIb30BAHUEM aHAIIOTOBbIX U U POBBIX

npuOopoB.

2. [poBepka 3aJaHHbIX PEANONOKEHUH (IPSIMBIC H3MEPCHHS (U3MUECKUX BEJIMYMH U CpaBHEHHE
3a/1laHHbBIX COOTHOIICHUH Mexay HUMK). Hanpumep: npoBepka ycjioBuii riaBanus Tell, YCJIOBHI paBHOBECHSI



pblyara 1 0JIOKOB, 3aKOHOM€pHOCT€ﬁ [10CJIEA0BATEJILHOIO U NapajlJICJIbHOTO COeIMHEHUS TPOBOJIHUKOB U T.

s

3. Pacuer 1o MoJTy4eHHBIM pe3yJibTaTaM IPAMBIX H3MEPEHUH 3aBUCHMOrO OT HUX NapameTpa (B
OCHOBHOI 1IKOJIe) ¥ KocBeHHbIe n3mepenus (B 10-11 kinaccax).

Hanpumep: yckopeHHe Tella IPH paBHOYCKOPEHHOM JIBUIKCHUH, YCKOPCHHE cBOOOJTHOTO AJICHHS,
JKECTKOCTb MPYKUHBI, KOIPOUIIHEHT TPEHHUs CKOJIBKCHH S, MEXaHHIeCKas paboTa ¥ MOLIHOCTB U T. [I.

4. HaGyo/1eH1e SIBICHHH | IOCTAHOBKA OMBITOB (Ha KaYeCTBEHHOM YPOBHE) 110 00HAPYKCHHUIO
(paKTOpOB, BIHAIONIMX HA IPOTEKAHHUE JAHHBIX sBICHUH. Harpumep: NPSMOJIMHEHOE pacpOCTPaHCHNE
CcBETa, JMCIEpPCHs CBETA; H3yUEeHHE CBOMCTB H300paXkeH s B IJIOCKOM 3epKaie U T. II.

5. cceloBaHne 3aBUCHMOCTH OJIHON (PU3HUECKOH BETMYMHbI OT APYroH ¢ MPeICTaBICHHEM
pe3yJIbTaTOB B BUJIE I'pa(uKa U pacyeTa HCKOMOro Iapamerpa. HaripiiMep: 3aBUCHMOCTH ITyTH paBHOMEPHO
JBIKYIIErocs Tejla OT BPEMEHH JBUKCHHS TeNla; CHIIbl TPEHHUS CKOJILKCHHS OT CHJIBI HOpMAJILHOTO
JlaBJieHusl, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHJIbI TPEHHA OT ILIOIIaH
CONMPMKOCHOBEHHS! TEJI; CUJIBI yIIPYTOCTU OT YUTMHEHUS [PYIKHHDI; BBITAJIKABAIOLIEH CHIIBI OT 00BEMA
MOrpy’KeHHOH YacTH TeJa U OT MIOTHOCTH JKHAKOCTH, e€ HE3aBUCMMOCTH OT ILTOTHOCTH TEJa, OT rITyOHHBI,

Ha KOTOPYIO IOrPYIKEHO TCJIO H T.O.

JlaGopatopHoe 060py/10BaHHE 00ECTIEYMBAET CAMOCTOSTEIbHbIH yYeHHUECKUH SKCIIEPUMEHT,
KOTOPBI MOKET UMETh Pa3iuiuHble POPMBbI: PPOHTATBHBIH IKCIIEPHUMEHT (hpoHTATIBHBIE OIBITHI U
nabopatopubie paboThl), pabOThI PAKTHKYMA, y4eOHO-HCCIIE10BATEIbCKHIE paboThI ¥ IPOEKTHI
JKCIIEPHMEHTATBHOTO XapakTepa. [IpH 5ToOM HOPMAaTHBHO-0053aTE/IbHBIM BHE 3aBHCHMOCTH OT YPOBHS
u3yuenus Qpusuky (6a3oBbli UK yriyOACHHBIN) 1 00pa3oBaTebHOI MPOrpaMMbl (OCHOBHAS HJIH CPCAHSS
1IKoJIa) sBysieTcst PPOHTAIBHBINA SKCIIEPUMEHT. FIMEHHO MOCPEACTBOM (GpOHTAILHOTO IKCIIEPHMEHTA
JOCTHTAIOTCS TIPEIMETHBIE PE3YJIbTAThI 9KCIIEPUMEHTAILHOTO XapaKTepa, a y4auMUCs 0CBanBaroTes
CrocoObl JICHCTBUN, COOTBETCTBYIOLIME YKAa3aHHBIM BBILIC IIATH TUIIAM pa6ot. JJabopaTOpHBIN TPAKTUKYM
1es1ecoo0paseH TOJIBKO MPH YrilyOJeHHOM ypOBHE H3y4ICHHUS NPEAMETA.

OnTUMATbHBIM JUTS IOCTHKEeHHS Lieseil poBeieHHs (ppOHTAIBHOTO SKCIEPUMCHTA ABJIACTCA
Npe/CTaBlIeHHe J1aGOPaTOPHOro 000PYI0BAHHS i MATEPHATIOB B BU/IC TEMATHICCKUX KOMILICKTOR o
MEXaHHKe, MOJIEKYJIPHOI (H3HKe, 2IEKTPHYECTBY M onTHKe. Croih30BaHue TeMATHHICCKUX KOMILICKTOB
criocobeTByeT GOPMHUPOBAHHIO TAKOTO BAXKHEHIIEIO yMCHHUS, KaK 11000p ydaruMucs 000py/10BaHus B
COOTBETCTBHH C HEIbIO MCCIICIOBAHMS M3 H30BITOUHOH HOMEHKIIATYPhI MPEUIOKCHHOTO KOMILICKTE,
[103BOJISICT POBOJIMTH IKCTIEPHMEHTAIBHYIO pabOTy Ha JIOOOM dTane ypoka; yMEHbIIACT TPYAOBRIC 3aTpaThl
yUuTesisl U HOAIOTOBKE K yPOKaM, MIOCKOJIbKY HE TpebyeTcst IepeKOMIIOHOBKA 000PY/I0BaHUS B

COOTBETCTBUH C 3ajjJayaMi KOHKPETHOI'O YpoKa.

[Ipy NIaHKPOBAHUH TPAKTHYECKUX padoT BAKHO UMETh B BHILY, YTO IpeIMETHBIE PE3y/IbTaThl
YKCIIEPHUMEHTATBHOTO XapaKTepa MOTYT OBITh OCBOCHBI TOJIBKO IIPH ONTHMAIbHOM COYCTaHHH
KPaTKOBPEMEHHBIX (PPOHTAILHBIX OIBITOB M OJIHOYACOBBIX n1abopaTopHBIX paboT.

BaskHoe 3HauCHUE HMEeT TOT (akKT, YTo B COCTaB (PPOHTAILHOIO 000pYI0BaAHUS HAPAY €
AHAIOrOBBIMH BXOJIST 1 LM(POBbIE cpecTBa H3MepeHust. K HUM OTHOCSATCS 3JIEKTPOHHBINH CEKYHIOMED C

JaTYUKaMHU, DJICKTPOHHBIC BEChI U

nataukn nHdposoit nadoparopun. Takum 06pa3oM, PU NPOBEICHUH (pOHTAIILHOrO SKCIICPUMEHTA
B OCHOBHOI 1IKOJIE YUCHHKH 3HAKOMSTCS C 2JIEKTPOHHBIMH CII0co0amMu M3MEpEHU I U BBIYMCIICHHH.

" Baok o6opy loBanus JUist yHeHHUeCKuX padoT no dusuke chopMupoBaH Ha 6ase NepeyuHs
060py10BaHHUs /ISt IPOBE/ICHHS] OCHOBHOIO IOCY1apCTBEHHOTO SK3aMEHa 110 ¢usuke. Mcnonp3oBaHue



npruGOPOB ¥ 060PYIOBAHHUS ¢ €AMHBIMH JUIsl BCeX 00Y4alOLIMXCsl XapaKTepUCTUKAMK 1103BOJISCT
CTaHJaPTH3UPOBATh MPOLE/LYPBI BHIIOTHEHHS SKCIEPUMCHTAIBHBIX 3a/IaHUH HA dK3aMECHE 1 obecneunThb
HA/IEXHYIO OIIEHKY Pe3yJIbTaTOB Ha OCHOBAHMH SKCIEPTHOH MPOBEPKH OTBETOB 00yuaromuxcs. [1pu sTom
OCHOBaHMEM /IS BBIBOJIA O MPABUIBHOCTH IIPOBEICHHUS JIAHHOTO OIIBITA SIBJISIOTCS PE3yJIbTaThl, [10JyYeHHbIE
YYAIIMMHUCS TOCPEICTBOM MPSMBIX H3MEPEHUH 3a/IaHHBIX (U3HUYECKUX BEIMUHH.

HaGop zu1st POBEIEHUs OCHOBHOTO IOCYIapCTBEHHOTO dK3aMeHa 00ecrenBacT pazpadoTKy
HECKOJIbKMX OJIHOTUITHBIX 3aJaHHM IIPU UCIOJIb30BAHUH OJIMHAKOBOI0 000PY10BaHMs C Pa3HbIMH
XapaKTePUCTHKAMH. DTOT TOXOJ LeJIecO000pa3HO UCII0NIb30BATh U IIPH IIPOBE/ICHUH (pOHTATBHBIX OIBITOB
11 1aGopaTopHbIX paboT. Harpumep, py MPpOBEJIEHAN HCCIICI0BAHUS 3aBUCHMOCTH CHJIBI TOKA OT
HAIPSDKEHHS] MOYKHO BBIICIHTD B KJIACCE IPYTIIIBI, KOTOPbIE Oy/yT IPOBOAMTH JAHHOE UCCIIEN0BAHKE,
HCITONB3YS PE3UCTOPHI ¢ Pa3HBIM CONPOTHBIICHHEM, H JlaMnouKy. [To pe3yibratam MOXKHO CPaBHUTD
[10JTyYeHHbIE 3aBUCUMOCTH, OOCYINTh 'PAHHIIbI BHINONHEH s 3aKoHa OMa Julsl ydacTka LEMH, ONpEeaeuTb

COIIPOTHBIICHHS] PE3UCTOPOB.

CretyeT OTMETHTb, YTO IPH IIPOBEIEHHH (POHTAILHBIX OIBITOB U JIAOOPATOPHBIX paboT B OCHOBHOH
1IKoJIe TpebyeTcst 3aMmuch Pe3y IbTaToOB BCEX NPAMBIX H3MEPEHHH C Y4eTOM aOCONIIOTHOM MOrPEeIHOCTH.
3/1eCh [PH HCIIOJB30BAHHH TPA/MLUHOHHOr0 060y I0BaHHS (MEH3YPOK, IMHAMOMETPOB, TEPMOMETPOB) H
CTPEJIOYHBIX AMIIEPMETPOB M BOJILTMETPOB a0COIOTHYIO MOTPEIIHOCTD LE/IECO00Pa3HO CBA3BIBATE C IICHOH
nesteHust mpubopa, a py nepexoje K LHpPoBbIM HHCTPYMEHTaM (LLM(POBbIC BEChI M IaTYMKH) YUHTh
paGoTaTh ¢ ONMCAHUSMH dTHX NPHUOOPOB, BbLIEISS JaHHbIE 00 a0COJIFOTHOH NOIPELIHOCTH, aubo npeiaratb

3Ha4YCHHE NOIPEIIHOCTH B TEKCTE 3aJlaHUM.

IIpu poBeIeHUH MCCIIeI0BAHHS 3aBHCHMOCTEH OIHON (U3MUECKOH BETMYHHBI OT JAPYroH yyaluecs
JIOJDKHBI OCBOMTD NOCTPOEHHE TPa(HUKOB C yKa3aHHeM abCOMIOTHBIX TOIPEIIHOCTEH, a IPH ITPOBEICHUH
paboT Ha MPOBEPKY NPEAOIOKEHHUH — yMeTh CPaBHUBATh 3HAYEHMS JIBYX MPSIMBIX H3MEPEHHUH ¢ yueToM
aGCOIIIOTHOM MOrPENIHOCTH (HAIPUMED, [yTeM CPABHEHUs HHTEPBAIOB M10JIyYEHHbIX 3HAYCHUIH HA YUCIIOBOMH
ocu). [IpoBeaenue usMepeHnii 1 uccnenopanuii B Kypee pusuku 10-11 k1accoB J0MOIHAIOTCS
HCIIOJIb30BAaHMEM OTHOCHUTENIBHBIX MOIPEHIHOCTEH, yualluecs JO/HKHBI HayYUThCSl paCCUUTHIBATD
OTHOCHTEJIbHBIE IOIPEITHOCTH B IIPOCTEHIINX CIydasX MPAMBIX H3MEPEHHI U CPAaBHHBATh TOUYHOCTD

pa3IMuHBIX U3MEPEHHUH.

O6paraeM BHMMaHHUE, YTO OLCHHBaHHE Ja00paTOPHBIX paboT /10JKHO 0a3MpoBaThCs, Kak U B
KPHTEPHSX OLEHHBAHHUs dKCTepuMeHTaIbHBIX 3a1annii KUM OI'D, ne Ha npaBuiibHOCTH 0opMIICHHUS

otuera o pabore, a Ha

MIpaBUJIbHOCTH JICUCTBHUH 110 C60py YCTAQHOBKH, IIPOBEACHUIO ONBITOB, CHATHIO MOKa3aHu 1 HpH60pOB.

OcHatneHue Juisi u3ydeHus OHOJIOTHH TIPEACTABICHO KOMILUIEKTaMU JIEMOHCTPAIIHOHHBIX BIIAKHBIX
Ipenaparos, rep6apueB U KOJUIEKLHH [0 pa3HBIM TeMaM Kypca GHOJIOTHH, @ TAKKe LH(POBOii
naGoparopueii Ul MpoBeIEHHUs IPAKTHUECKHX paboT. Kpome Toro, npu usyueHun OHOJIOrHH MOKET
HCIIOJIb30BaTh IU¢poBas 1aboparopust 110 OGHOIOTHHU (KaK JOTOJHUTEIbHBIA 2IEMEHT JUlsl yriy0jieHHOro
H3y4eHHUs Kypca).

B y4e6GHOM IpoIiecce ydaruecs J0KHbI MOJIyYHTh BO3MOKHOCTD 1yBCTBEHHOI'O BOCIIPUSATHS
M3ydaeMbIX SBJIEHHH 1 06beKkTOB. OJHAKO H3ydaeMble SIBJIEHUS U OOBEKThI HE BCEr/la MOTYT OBITh
HETIOCPE/ICTBEHHO BOCIIPOM3BE/ICHbI WIIH [10Ka3aHbl B y4yeOHOM nomelienuu. B atom cirydae yueOuoe
06opyI0BaHKE JaeT BO3MOKHOCTh UX BOCIIPOM3BECTH OTOCPEI0BAHO, UePe3 KOJLIEKIIHIO. repOapHbIi JIMCT,
MHKpOIpernapar, MoJiejb, BUAeO(pparMent u T.11.

BnakHble npenapaThbl IPeACTaBIIsioT co00i HaTypalbHble 00BEKThI, CMOHTHPOBAHHbIC HA
CTEKJITHHOM ITACTUHKE H ONYILEHHBIE B CTEKJISIHHBIH [HIMHAP C KOHCEPBUPYIOLIEH HKHUJIKOCTBIO, 1100
TpeICTaBIIEHHbIE B IUIACTUKE. 371€Ch IPEUIaraloTes TOTalbHBIE PerapaThl, IO3BOJIAIONIME H3yYaTh



BHEIIHEe CTPOCHHE OpraHM3Ma MM ero JacTy, (Hanpumep: «Kopenb 6060BOro pacTeHust ¢ KIyOeHbKaMmI»,
«amokay); aHATOMHYECKHE TIPerapaThl, MpeIHa3HAYCHHBIC UL H3YICHHUS BHYTPCHHETO CTPOCHUA
OpraHu3Ma WIIM ero opraHoB (Hanpumep: «BHyTpeHHEEe CTPOCHHE JISATYLIKHY, «BHyTpeHHee CTpOeHHE
NTHIBI»); GHOJIOrHUECKUE TIpenapaThl, Jaiollke NPeACTaBIeHHE O CTalUAX Pa3sBUTHSA OpraHu3Ma (Hanpumep:
«Pa3BuTHE KOCTUCTOI pbIObI», «Pa3BuTHE KypHllbl»). BiiaxkHbie npenapaThl UCIOJIB3YIOTCA KaK
pa3/1aTOUHbIH MaTepHasl B IIPOLECCE JIEMOHCTPALIMH TIPH U3YYCHHI HOBOTO MaTepuaia il B nporecce
BBITIOJIHEHHUS! TPAKTHYECKHUX 3aaHui, pa3pabOTaHHBIX HA HX OCHOBC.

I'epGapuu — coOpaHre MPecCOBAHHBIX, 3aCYIICHHBIX PACTCHUH WA HX yacTel MOMOraroT U3y4yaTh
pacTenue B KaGHHeTe U y3HABaTh €T0 B IPUPOJIE, a repdapu3alus — HanboJiee MpOCTOH CrIocod COXpaHEHHUS
pacTeHHMii U UX YacTel B TCUCHHUE JUIUTEJILHOTO BPEMCHH. B nepeune npejjiaraeTesi CHCTEMaTHYCCKUH
repbapuii (Harmpumep, «OCHOBHbBIC IPYIIIbI pacTeHuii») u repbapuii o oouen OHOJIOrHH (KOTOPBIH
MO3BOJISICT IIPOUITIOCTPUPOBATH H3MEHUMBOCTD, HCKYCCTBEHHBIH o1Oop, CHCTEMaTHYECKHE KaTerOpHu U
BH1000pa30BaHue, IMBEPreHIMs U KOHBEPIeHIHS, TOMOJIOTMHBIC i aHAJIOTHYHBIC OPratbl,
pyJIMMEHTapHbIE OPrafbl, apoMop(o3, HANOA AN AU (eHOTHIT U TeHOTHII, IOJIMIUION/IHS, OTaICHHAS
rHOPHM3AIHS, B3aUMOICIICTBHE PACTEHUH ¢ aDHOTHYECKHUMH (axTopamu cpeJibl, B3aUMO/ICHCTBHE
pacTeHHii ¢ GHOTHUECKHM (haKTOPaMH CPEe/ib). [epGapHblii MaTeprasl HCIONMB3YIOT KaK pa3fAaToYHbIA
MaTepHa JUls IEMOHCTPAIMH H3y4aeMbIX 00BCKTOB, JUISl BBIMOIHCHHS PAKTHHCCKAX 3aJJaHui TIpH
3aKperUIeHHH MaTepuaa Wik IHarHOCTUKH yUeOHBIX Pe3yIbTaToB.

Taroxe IIpeACTaBJICHbI KOJUICKIINA — Ha60pr IIpeJIMETOB MJIM BCLICCTB, nono6paHme 110
ONpe/ICJICHHBIM ITPHU3HAaKaM. OO0BEeKTaMHU UX MOTYT OBITH pacrpaBjI€HHBIC H 3aCyHICHHBIC HAaCEKOMBIC,

pakooOpa3Hble, PAKOBHHBI

MOJITIOCKOB, OT/Ie/IbHBIE YACTH, CKEJIETOB )KMBOTHBIX. B KOJUICKIUAX COYETAIOT HATYPaIbHbIC
00BEKTHI ¢ MX H300paKEHUEM B BUJIE PUCYHKOB HJIM MYJISDKCH — umuTanui. [IpeuiosKeHHbIE B IEPEeYHe
MOp(OIOrHYecKHe KOJUICKIMH IAl0T IPECTaBICHHE O BHELIHEM CTPOCHHH OPraHoB Hild UX YacTeH,
[03BOJISIOT IPOBOJIHTH CPABHEHHUS 0GBEKTOB, BBISCHSITH HX OOIIME YEPThI M YCPTHI PASTHIHA (Hanmpumep:
«ITpecTaBUTENH OTPSLIOB HACEKOMBIX) U JIP.); 06111e6M0TOrMYeCKHE KOJUIEKIIMH TIO3BOJISIOT BBIACHATD
B3aMMOCBSI3H B OPraHUYECKOM MHpE, PACCMaTPUBATh Pa3BUTHE OPraHU3MOB, IPOCICKUBATE
06111e610TOrHUECKHEe 3aKOHOMEPHOCTH (Harpumep: «IIpuMephl 3alMTHBIX IPUCIIOCOOIEHHUH Y
HacekoMbIx»). Kosnekiuu, Kak 1 repdapuu, HCTOJB3YIOT KakK pa3IaTOYHbIN MaTepHal s JEMOHCTPAliy
M3ydaeMbiX 00BEKTOB, /U1l BHINOIHCHHS PAKTHYCCKIX 3a/laHui TIpy 3aKPEIICHUH MaTepuaa uin

JIMAarHOCTHKH yq€6HbIX pe3yJIbTATOB.

O3HAKOMJIEHHE YUAIIIXCS ¢ MEKPOCKOITHYECKHM CTPOCHHEM JKMBBIX OPraHM3MOB — O/Z1HA 13
rJaBHEHIIMX 3a/[a4 HAYKH, TO3BOJISIOMIHX T0IBECTH LIKOIBHHKOB K IOHUMAHHUIO CIMHCTBA OpraHU4YecKoro
mupa. Jlist mpoBe/ieHust 1abopaTopHbIX padoT B 1 ppoBYIO TabOPATOPHIO BKIIFOUEH MUKPOCKOTI, a B
KOMIILJIEKTE MOCY bl H 000pYy10BaHKs 00IIero Ha3HaYCHHUs HMCIOTCA HE0OX0IMMOE OCHAIIIEHHE JUIs

rpoBeieHHs 1abopaTopHbIX padoT.

Llndpoas mabopaToprs BKIIOYaET HAOOP Uil H3TOTOBICHUA Mukpornpenaparos. CBexue
npenaparbl H3roTaBIMBaIOT /I HEMEUICHHOTO PACCMOTPEHHL. K HHM OTHOCSITCS JKHIAKOCTHBIE (OOBEKTHI
0BBIYHO MOMEIIAIOTCS B BOJLY, @ [Ipernaparhl COXPaHsIOTCS B TCUEHUE HECKOJIBKHX JHel), cyxue (Harpumep,
YaCTHIly NTHYBETO Mepa, IPOCTO MOJNOKHUTH Ha MPEAMCTHOC CTCKIIO 1 MHKPOCKOIIUPOBATE), KUBBIC
npenaparbl (Ma3KH — Karji )X1IKOCTH, HAaITpUMep KPOBM) M BUTaJIbHbIE PENAparhbl (KOTOPBIE
MCTIONB3YIOTCS JUIS H3YUCHHUSI MAJTOKJIETOUHBIX OOBEKTOB (IpocTeiimX, KOJIOHUH BOIOPOCIICH), U1
HaGoienus JiBKeHus (Tydesbku, ameOsl). [[purotoBieHne MUKpoOIpenapaTa BbIpa0aThIBACT y y4allerocs
HABBIKH CAMOCTOSITEIBHOI PaGOThI, AKTUBH3UPYET UX MO3HABATENILHYIO ACATEABHOCTD H 3HAKOMHT ¢
TeXHUKON U METOJIMKOW HAYyYHOTO ncesenopanus. B mudypoyio 1a60paToOpUIO BKIIFOUCH TAKXKeE H Habop



MI/IKpOHpeﬂapaTOB, KOTOprﬁ COLCPIKUT [IOCTOSIHHBIE TIpernaparhbl, JIOJITOC BpEMS COXpaHstoLnecs B

IIPpUToJHOM JJIA MI/IKpOCKOHI/IpOBaHI/Iﬂ BUJIC.

CJieflyeT OTMETUTD, UTO HApsi/y C UCIOMB30BAHUEM [epeumCIIEHHOTO BhIIE y4eOHOro 000py10BaHHs
BKHYIO POJIb B M3yUEHNH OMOJIOTHH UIPAIOT PHPO/HBIC 0OBEKTHI, TAK KaK B OOJIBIIMHCTBE CIIy1acB
TOJIBKO OHH MOTYT 06€CTeurTh HanOoJIbIIIYI0 KOHKPETHOCTD H IIOJIHOTY 3HAHHWH y4aluxcs, IOMOratoT
(hOpMUPOBAHHMIO y HUX MPaBHIIBHBIX Guosornyeckux 3HaHuit. K TaknM KUBbIM O0BEKTaM OTHOCST pacTCHHUS,
JKHBOTHBIE JKMBOT'O yroJjka, akBapuyma, Teppapuyma. D HEeKTUBHBIM CPE/ICTBOM 3HAKOMCTBA C
[IPHPO/IHBIME O0BEKTAMH SIBIAIOTCS DKCKYPCHH B GUOJIOrMYECKHE U KpaeBeuecKue My3en, 00 TaHHYECKUEe
casibl, 300MIapKH ¥ OKPYKAONIUE LIKOJTY €CTCCTBEHHDIC 1 HCKYCCTBEHHBIC IPUPOIHbIE COODECTRA.

TpaIII/ILII/IOHHbIC OMOJIOTHUYECCKUE MYJISDKU U MOJIECJIA B HACTOSIIECE BPEMS yCHEHO 3aMEHSIOTCA

mu(poBBIMI 00pa30BATEIBLHBIMU PECYPCaMH:

BreO(parMeHTaMu, aHUMAIUeH, BUPTyalbHEIMHU naboparopusmiu. Lindpossie 00pazoBaTe/bHbIC
pecypehbl He MOT'YT CTaTh [OJTHOLEHHOH 3aMEHOi PeabHBIX TPHPOIHBIX 00BEKTOB, HO JIAIOT BOSMOKHOCTR
103HAKOMHTBCS € 60JIee MUPOKAM KPYroM 00BEKTOB, CO3JIAI0T IPETOCHUIKH A uHTeHCH(PUKALLK
06pa30BATENHHOrO MPOIEcca U 00eCIeUnBaAIOT HezaMe UTHTEIbHYIO 00paTHYIO CBSI3b, KOMITbIOTEPHYIO
BH3yaIH3aIMI0 HH(POPMAIIMH, ABTOMATH3ALMIO YIPaBICHHIA yueGHO# JesITeIbHOCTBIO H KOHTPOIb ¢€

pe3yJIbTaToB.

OcHaen e JUTst H3ydeHHs XUMUHU TIPEJICTABICHO B BH/IE JIGMOHCTPALMOHHOTO 000py/10BaHuU,
KOMILTEKTA XHMUUECKHX PEaKTHBOB ¢ HEOOXO/IMMBIM 000pY/I0BAHHEM H3 00111ero KOMIJIEKTa Mocy /bl 1
o60pyﬁOBaHnﬂ JUTSl YUEHHYECKHUX OTIBITOB M KOMILICKTA xosuiekiit. Kpome Toro, npu u3yueH1H XUMHH
MCTIONb3yeTCs 00Iast sl eCTECTBEHHOHAY YHOTO LIUK/IA undposast 1a6opaTopus, a TaKKe Wnposas
naGopaTopust 10 XUMHUH (Kak JOTIOJIHITEIbHBIN SJIEMEHT JJ1sl YTI1yOJICHHOr0 U3y CHHS XHMHH).

JleMOHCTPALMOHHBIN SKCIICPUMEHT SBJISETCA BAYKHOM 4acThIO 00YUEHHUS] XUMUH. 3/1€Ch BAXKHO
[TOMHMTB, 4TO TP €r0 MPOBEICHUU 006s13aTEIIbHO JOKHBI OBITH COOJIIOICHBI BCE HeoOXO0/IUMBbIE dTarlbl:

rmocraBka L€JIU SKCIICPUMEHTA,
OITUCAHUC HE0OXO0UMOro JIs €ro BBIITOJIHCHHU S o6opyn03aﬂnﬂ 1 p€aKTUuBOB,
IJIAaHUPOBAHHUC nopsaKa IIPOBECIACHHUA,

OIIMcCaHue UCXOAHBIX BEIIECTB,

HpOI‘HO3I/I.pOBaHI/Ie 0XHIAEMBIX B PEAKIIHOHHOI CMECH M3MEHCHHUH U PE3YIILTATOB SKCIEPUMEHTA.
ONMCAaHUE U3MEHEHU, TPOU30LLIEAIINX ¢ BEHICCTBAMU,

dopMyJIMpOBKA BBIBOJIOB U3 OKCIIEPUMEHTA,

CO3/aHHE PUCYHKA SKCIIEPUMEHTAILHON YCTAHOBKH M COCTABJICHHE ypaBHEHMs PEaKIIHi.

B nponecce MpOBe/ICHHS IEMOHCTPAIMH, y4allHecs 0CBanBatoT yTarnbl NPOBEIEHHUS OIbITa, T0ITOMY
nauGoee >PEKTUBHBIM SBIISETCS HE POCTOE ONUCAHNE OTBITA yHATE/ICM. a MCI0JIb30BaHKE
SBpUCTHUECKOH Gecebl. ITpu peannsaiun Takoro CueHaphs Jaxe He OYEHb CJIOKHBIHM OIBIT 3aHUMAeT
JIOBOJIBHO MHOTO BPEMEHH, HO CJIC/IOBAHUE €MY T1O3BOJIACT obecreunTh MOHUMaHKue 00yUaroLIMMHUC
[IPHEMOB HAY4YHOTO MO3HAHMUS 1 UCTIOJIL30BAHNE HX YIKE B CaMOCTOSITEJILHOM JISSITEIbHOCTH B IIpOIIECCe
yueHmueckoro skcrepuMenta. Ha HaqaibHOM dTane U3y IeHHs xumun (B 8-9 Kiaccax) MMEHHO TaKow
[1OXOJ1 TO3BOJISIET TOCTHYb MAKCUMATbHON Y HEKTUBHOCTH OT IPOBE/ICHHS 71a00paTOPHBIX U
NPaKTHYECKUX PaboT, a TaKKe ChOpMUpOBATE Y yHalltuXCs OTBETCTBEHHOE OTHOIIEHUE K DKCIICPUMECHTY.



Hpn OLICHHBAHUHU YYCHUYCCKUX MPAKTHYICCKHUX pa60T uenecoo6pa3H0 YUYUTHIBATh MMOJAXO/IBI,
MCITOJIL3YIOIIME B SK3aMEHAIIMOHHBIX MaTcpualiax. TaK, B HACTOsIIIEC BpeMs NpeaiaracTcs
JKCIIEPUMEHTAJILHOEC 3aJlaHKE, ITPeyCMaTpyuBaroiee BbI60p JBYX BCIICCTB U3 IIATH NPEATIOKCHHBIX 1
NpoOBEACHHUEC C HUMH peaxunﬁ, OTpaXarouuxX XUMHUYCECKHEC CBOMCTBA YKa3aHHOTO B YCJIOBHUH 3aJlaHHsI
geruecTBa. OlleHMBAHUE UAET HA OCHOBAHUH OTYETa Y4Y€HHKA O HpOIICJIaHHOfI pa60Te (ypaBHeHI/Iﬂ pCaKHHﬁ,

BBIBOJIbI O HAOJIIOJICHUSIX) U Ha

OCHOBaHHH IIPSIMOI'O HaOJTIOJICHUS 32 JCUCTBUSIMHU YUCHHKA 110 MIPOBEACHUIO OIIBITOB. HpI/I 9TOM
BBIJACJIAKOTCS dTallbl 0T6opa BEIIIECTB U CMEIIMBAHUS BEIIECCTB B COOTBETCTBUU C IIYHKTaMH HHCTPYKIIMH K

paborte.

BakHeH11MM HanpaBjieHHeM KaK JIEMOHCTPAllMOHHOTO, TaK M YYEHHYECKOT0 KCIEPUMEHTA J10JKHO
CTaTh MCIONB30BaHME IU(PPOBOH 1aG0PATOPHHU, KOTOPAst TI03BOJISAET OPraHMU30BaTh XMUMUICCKHH
9KCIIEPUMEHT Ha MIPUHIMIIHAIBLHO HOBOM YPOBHE, IIEPEHTH OT KaueCTBEHHON OLEHKH HAOIIO[aeMbIX
SBJICHUH K CHCTEMHOMY aHaJIM3y KOJIMYECTBEHHBIX XapakTepucTuk. [Tpn pabote ¢ naTurkamu udpoBoi
nabopaTopun 06eCreunBaeTCss aBTOMaTH3HPOBAHHbIH cO0p u 06paboTKa JaHHBIX, X0/ 9KCIICPUMEHTA MOXKET
0TOOpaXkaThecsl B BU/IE rpadMKoB HIIM 10Ka3aHui npubopoB, a pe3yIbTaThl 9KCIEPUMEHTOB MOTYT
COXpaHAThCs JUIMTEIbHOE BpeMs. Hanbosee akTyanbHbIM JUlsl XUMUH SBJISETCS MEPEX0Jl K KOJUYECTBEHHBIM
XapaKTEepHCTHKAM, KOTOPBIH MOXHO IPOUJLIIOCTPUPOBATD CJIC/IYIOLIINMU ITPHMEPAMH: U3YUCHHE CTPOCHU
njameHu, onpesesierne pH B pa3HbIX cpesiax, OIpeIeICHHe CKOPOCTH PEAKIMH, H3yICHUE BIUSHUS
KOHIICHTPAIIUK U TeMIIepaTypbl Ha CKOPOCTh PEAKIIUH.

Ilndposas naGopatopusi MO3BOJIAET PeaNn30BaTh MEKIPEJAMETHBIC CBI3H C APYTUMH NIPEIMETaMH
CCTECTBEHHOHAYHHOTO [IMKJIA, TTOCKOJILKY JIa€T BO3MOKHOCTb BBIIOJIHATH HHTETPUPOBAHHbIC y4COHbIC
HCClIeIOBaHMS 110 €CTECTBEHHBIM HayKaM, IPUMEHAThL U OCBAHBATH DJICMEHTbI CTATUCTHKH 1
HH(POPMAIIMOHHBIC TEXHOJIOIHH. '



