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MOACHUTEJIbHASA 3AIINCKA
JlononHuTtenbHas obmeoopa3oBaTesbHas 0o0IIepa3BuBarolas nporpamma «Hyaeca HayKu U
npupoel» ( ganee - [lporpamma) nmeeT eCTeCTBEHHO - HAyYHYIO HAIIPaBICHHOCTb, a TAaKKe
B COOTBETCTBHUH C TPEOOBAaHUSIMU :

- penepanbHOro 3akoHa oT 29.12.2012r. Ne273-d3 "O06 ob6pazoBanuu B Poccuiickoit
Oenepanun';

- [Ipuxa3a MununcrepctBa npocsemenus Poccuiickoit @enepannu ot 09.11.2018 r. Ne 196
«O0 yrBepxkaenun [lopsiika opranu3anuy U OCyIIECTBICHUS 00pa30BaTEIbHOM
AESTETFHOCTH TI0 JIOTIOJIHUTEIBHBIM 0011e00pa30BaTeIbHBIM IPOrpaMMam;

- IIucbma MunucTepcTBa o6pasoBanus U Hayku Poccuiickoit @enepanuu ot 18.11.15 Ne09-
3242 o nanpaBneHnN «MeTOIUYEeCKUX PEeKOMEHIAINH 110 MPOSKTHPOBAHUIO
JOTIOJTHUTENIBHBIX 00IIEpa3BUBAIOIINX MTPOTrPaMM (BKITIOYAs pa3HOYPOBHEBBIC MTPOTPAMMBI)).
JlononHuTenbHas obmieo0pa3zoBaTenbHas o0Liepa3BrUBarolias nporpamMmma «Hyaeca Hayku u
HPUPOJIBD» UMEET ECTECTBEHHO-HAYYHYIO HAPABICHHOCTb.

AKTYaJIbHOCTH
B nHacTosiiiee Bpems 10onoJIHUTENIbHAs 00111e00pa3oBaTeyibHas 0011epa3BUBaroIas
NEATEeHOCTD SBJISIETCS HEOThEMJIEMON YaCThI0 y4eOHO-BOCIIUTATEIFHOTO TIpoIiecca u
OJIHOM U3 (hOpM OpraHU3aIlii CBOOOTHOTO BPEMEHH yUalluXCH.
AKTyaJbHOCTh HACTOAIIECH MTPOTPAMMBI COCTOUT B TOM, YTO OHA CO3AET yCIOBUSA JJIS
COIMAILHOM aJanTaliy Npyu 00y4YeHUH B HAYaJIbHOM IIKOJIe, TBOPUYECKOU camopeann3aluu
JUYHOCTU peOEHKa, a TTIaBHOE — HalnpaBjieHa Ha GOpMHUpOBaHUE UHTEpEca U
MOJIOKUTEIBHOIO OTHOIIEHUS K ECTECTBEHHBIM HayKaM.
[Iporpamma «Yyneca HayKH ¥ MPUPOBD» UHTETPUPYET B ceOe MPOMeieBTUKY OUOIOTUH,
bu3KuKu, XuMUH, 00111eCTBO3HAHMS. XapaKTEepPHONH 0COOEHHOCTHIO JAHHOTO MPOTPAMMBbI
ABIIIETCS €€ HAleJIEHHOCTh Ha POPMUPOBAHUE UCCIIEIOBATENBCKUX YMEHUIA MITAIIINX
IIKOJILHUKOB, Pa3BUTHE JIOTHUECKOT0, a0CTPaKTHOTO MbIUIeHUs. Ha GonbIIMHCTBE 3aHATUN
IIPOBOJSITCS OTBITHI, SKCIIEPUMEHTHI M HAOMIOICHUS 32 IPUPOTHBIMU SIBIICHUSMH,
CBOMCTBaMHU MPEIMETOB U BEIIECTB OKPYKAIOIIEH CPEIBI.
C 1espro BCECTOPOHHETO Pa3BUTHS JIMYHOCTH peOeHKA 1 (POPMHUPOBAHUS Y HETO OEPEKHOTO
OTHOLLIEHHUS K MIPUPOJIE, MPOTPaMMON MPETyCMOTPEHBI SKCKYPCHUH C BBIXOAOM Ha IPUPOLY,
SKCIIEpUMEHTATbHBIE pa0boThI Ha mpupoe. [1o 3aBepiieHnn Bcex 3aHATUN MITaIIINe
IIKOJIBHUKH BBITIOJIHAKOT CBOM TBOPUYECKUN MCCIIEIOBATENBCKUM MMPOEKT U 3alUIIAI0T €TO0.
Ha npotsikeHnn BceX 3aHATUN YUUTEIb OKa3bIBA€T BCECTOPOHHIOK NOAAEPKKY KaXKIOMY
IIKOJIBHUKY B BBITIOJIHEHUU 3TOT'0 UCCIEAOBAHUS.
JlanHas mporpamMma criocoOCTBYET PaCKPBITHIO HHAUBUAYAIbHBIX CIIOCOOHOCTEN peOEHKa,
KOTOpPBIE HE BCErJa yAAETCs BbIIBUTH Ha YPOKE, PA3BUTHIO Yy AETEH HHTEPECA K PA3IMYHBIM
BUJIaM JICSITEILHOCTH, JKEJIAaHUIO0 aKTUBHO Y4acTBOBATh B 0JI00PsiEMOM J€ATEIbHOCTH.
Kaxxaplii BUa A€ATEIbHOCTH — TBOPYECKHUM, TO3HABATEIIbHBIN, UCCIICI0BATEIILCKUN—
o0oramaeT KOMMYHUKATUBHBIA OMBIT MTKOJILHUKOB. 3aHATHS HAITPABJICHBI HA TO, YTOOBI
KQKJBI YICHUK MOT OIIYTHUTh CBOIO YHUKAJIBHOCTH U BOCTPEOOBAHHOCTD.
I'pynna popmupyrorcs u3 yyamuxes 8 - 10 net. Cocta rpynibl MOCTOSIHHBIN. B
00beIMHEHUE 3aUUCIIAIOTCS BCE JKEJAIIINe, HE UMEIOIIUE MEUIIUHCKUX
npotuBonokazanuid. ComepkaHue TaHHOW MPOrpaMMbl pa3paboTaHO ¢ yUE€TOM MECTHBIX
YCJIOBUH U OCOOCHHOCTEM.



IMeparornyeckas nejaecoo0pasHoOCTb
Conepxanue nmporpaMMmbl 00ECIIeYnBAET MPUOOPETEHNE 3HAHUN U YMEHHM, MO3BOJISIONINX B
JanbHEHIIEM UCIIOIb30BaTh UX KaK B MpoIecce 00YUEeHHs B pa3HbIX AUCIUIUIMHAX
€CTECTBEHHOHAYYHOI'0 HAIIPABJIEHUS, TaK U B IIOBCETHEBHOM KU3HHU JIJIS PELICHUS
KOHKpETHBIX 3a1a4. [Iporpamma obGecriednBaeT pa3BUTHE YMEHUN B HAYYHO - IPAKTUYECKON
JEeSTENbHOCTH, BOCIUTAHUE PAa3BUTOM JIMYHOCTH, PACKPBITHE TBOPUECKUX CIIOCOOHOCTEH
muuyHocTu. Co3/iaer ycinoBus JUisl MOJTHOLIEHHOTO Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH
Ka)XJI0r0 00y4arollerocsi, yKperjaeHue nHTepeca K 3aHSITHSIM €CTECTBEHHOHAYYHOTO
Hanpasienus. [IpuydaeT pedeHka ObITh YCUAYUBBIM U BHUMATEIbHBIM.

O0beMm nporpammsl coctasiigeT 105 yacos.

Cpoxk peanusanum nporpammsl — | rog.

OcHoBHast (popMa 3aHATHI — TPYIIIIOBAs.
[Ipu BBeI€HUYU KapaHTUHHBIX MEPONPUATHUI B MPOTPaMMeE HCIIONIb3YIOTCS CIEAYIOLINE
(OpMBI AUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHI:
- BUJIEO-3aHATHSI, MACTEP-KJIACCHI;
- TECTBI, BUKTOPUHBI 10 U3YUYCHHBIM TCOPETHUCCKUM TEMaM;
- aJIpeCHBIC TUCTAHIIMOHHBIE KOHCYJIbTAIINH.
B Meccenkepax ¢ Hayasia 00y4eHHs CO3/1aeTcCs TPYIINa, Yepe3 KOTOPYIO €XKETHEBHO
IPOUCXOIUT 0OMEH UH(OpMaIeH, B X0/Ie KOTOPOI 00ydaroIuecs moay4daroT
TEOPETUYECKYIO HH(OPMAIHIO.

Pexxum 3aHsaTH

O6BeM yacoB coctasisier: 105 yacoB (3 yaca B HeleO).
3aHaTHs IPOXOosT 3 pa3a B HeaeMo 1o 1 Jacy.

@®opMbI OpraHu3anuu 00pa3oBaTeJIbHOM 1eITEeJIbHOCTH U PEKUM 3aHATHI
['pynmnoBsie — A BCeM rpyIbl, NPy U3YYEHUN OOIIUX U TEOPETUUECKUX BOIIPOCOB,
WHAUBUAYaTbHO-TPYTIIOBBIC HA TPAKTUYECKUX 3aHATHAX. Ha 3aHATHAX puUMeHsieTCs
muddepeHITMPOBaHHbBIN, HHIWBUIYATBHBIN MOAX0/] K KAXKIOMY 00yJaroIieMycs.

eau 1 3a1a4u NPOrpaMmabl
- CO3JIaHHE YCIIOBUM JUIsl TIPOSIBIICHUS U Pa3BUTHA PEOCHKOM TBOPUYECKHUX CITIOCOOHOCTEH Ha
OCHOBE CBOOOIHOTO BBIOOpPA, ISl MOCTUKEHHUS TOCTUKEHU HAYKU U TEXHUKH;
- CO3JIaHHE YCIIOBUM ISl MHOTOTPAHHOTO Pa3BUTHUS U COIMAIIN3AINHI B CBOOOTHOE OT yu&Obl
BpeMS;
- CO3JIaHHE BOCITUTHIBAIOIIEH Cpeibl, 00ECTIeYNBAIOIEH aKTUBU3AIIUIO COIIUATBHBIX,
MHTEJUIEKTYaJIbHBIX MHTEPECOB YUAIIUXCS B CBOOOHOE BpeMsi, (OPMUPOBAHKE U PA3BUTHE
310pOBOM, TBOPUYECKH PACTYIIEH JTUYHOCTH.

3anaum nmporpamMmsl
1. [To3HaKOMUTH IE€TEN C OMBITHO-3KCIIEPUMEHTAIBbHON U UCCIIEI0BATEIHCKON
NEeSITETbHOCTBIO.
2. BBISIBUTH CKJIOHHOCTH, CIIOCOOHOCTH U MHTEPECHI MKOJIHHUKOB K Pa3IMUYHBIM BUJIaM
JESITETbHOCTH.
3. ChopmupoBaTh MOJOKUTEILHOE OTHOIIICHUE K HAyKe M 00pa30BaTeIbHON CUCTEME B
1IEJIOM.



4. Pa3BuTh MO3HABATEIbHBIA HHTEPEC MJIAJIIINX IKOJIHHUKOB B 00JIACTU €CTECTBEHHBIX
HayK.

5. ChpopmMupoBaTh 351€MEHTapHBIE UCCIEA0BATENbCKIE HABBIKY.

6. Co3athb yclioBUA JUJISl Pa3BUTUSL TBOPUYECKOTO U UCCIIEI0BATENBCKOTO MOTEHIMANIA JETEH.

I[lnanupyemble pe3ybTaThl
JIUYHOCHMHbIE PE3Ybmamol:
[J rOTOBHOCTB ¥ CIIOCOOHOCTh O0YYAIOMIUXCSA K CAMOPa3BUTHIO;
[ IeHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY MHUPY, TOTOBHOCTh CJIEI0BAaTh HOpMam
300poebecoepecaouiezo nogedeHus;
[ yueOHO-1103HABaTEIbHAS MOTUBAIIUS YI€OHOU JIESITEIHLHOCTH;
[J camooI11€HKa Ha OCHOBE KPUTEPHUEB YCIEITHOCTH YU€OHOU JIeATEIbHOCTH;
[J HaBBIKU COTPYAHUYECTBA B YYCOHOUM CUTYaINH.
MemanpeomemHuble pe3yibmamaol:
[J ctocoGHOCTh peryaupoBaTh COOCTBEHHYIO JAEATEIbHOCTh, HATIPABICHHYIO HA MO3HAHUE
OKPY’KarOUIEro MUPA;
[J ctocoOHOCTH OCYIIECTBIATh MHPOPMAITMOHHBIN MOUCK JIJIs1 BHITIOTHEHUST YUCOHBIX 3a/1a4;
] oco3HaHue paBUJ U HOPM B3aMMOJICHCTBHS C TIeJJaroraMy M CBEPCTHUKAMU B KJIacce;
[J cmocoGHOCTB paboTaTh C MOJICIISIMU U3YYaeMbIX OOBEKTOB U SBJICHUN OKPYKAIOIIETO
MUpa.
npeomemHule pe3yibmamaol
Bce naGopaTopHbie paboThl UMEIOT OAMHAKOBYIO CTPYKTYPY, OIIPEIENsisa €AUHBIN allrOpUTM
K UX Opranusanuu u nposeneHunto. ConepxkaHue 1abopaToOpHBIX padOT HAlLIEJIEHO Ha
dbopmupoBaHue y 00yJaronuxcs yHUBepCcaIbHBIX yaeOHbIX aeiicTBuit (VY ]I):
1. lTo3naBartesbHbIe HHGOpMaITMOHHBIE Y'Y /]
B Hauane paGoTbl 00y4aromMUMCs IpejIaraeTcs 03HaKOMHUTBCS C TEKCTOM 110 TeMe paboThl U
BBINIOJIHUTH 33/IaHUE TI0 COJIEPKAHUIO TEKCTA;
B xoxe pabotel oOy4aromiuecst OyyT H3BJIEKaTh HEOOXOIUMYIO HH(DOPMALIHIO TIPH TTOMOIITH
MU3MEPUTEITBHOTO MOJTYJISI M 3aTIOJTHATH TAOJIMITY TOJTYYeHHBIMU JTAHHBIMHU.
2. Ilo3HaBaTebHbIE JJorudeckue Y'Y /:
aHaJIM3; CpaBHEHUE; KIacCU(UKAIUS 10 3aJaHHBIM KPUTEPUSM; YCTAHOBJICHUE MPUINHHO-
CJIEICTBEHHBIX cBsizei. Ot Y'Y [ hopMupyroTcs B X0/1€ aHAIW3a TaHHBIX TAOJIHIIBI TTOCIIE
MPOBEAECHUS UCCIICIOBAHUS.
3. KommynunkatuBHblie Y'Y ][
Jlist mpoBeaeHust pabOThI 00YYAIOTUMCS MTPEAJIAraeTCsl OPTaHU30BATHCS B MAPHI WITH TPYIIIIBI
o 3—5 4yenoBek (B 3aBUCUMOCTHU OT Hanmu4usi o0opynoBanus). [Ipu sTom mpoucxoaut
dbopmupoBanue YVY/I, a UMEHHO:
[] 3amaBaTh BOMPOCHI, HEOOXOAMMBIE TSI OPTaHU3AINN COOCTBEHHOU JEATEILHOCTH U
COTPYAHHUYECTBA C NAPTHEPOM;
) onpenensaTh 1enu, PyHKIIMN Y4aCTHUKOB, CIIOCOOBI B3aMMOICHCTBUS;
[ moroBapuBaThCs O pacnpeeeHn PYHKITUN U pOJIe B COBMECTHOM JESTEIHHOCTH.
4. PeryasituBHblie Y'Y /|
B kon11e paboThl 00y4arOmMUMCs MpeIaracTcs MPoBecTU pedIeKCH0 COOCTBEHHOM
NEeATeNbHOCTH 1Sl (GOPMUPOBAHUS PETyIATUBHBIX Y Y ][, a UMEHHO:
[J BBLIENATHh U POPMYITUPOBATH TO, YTO YCBOCHO, ONPEACIISITh Ka4eCTBO U YPOBEHD
YCBOGHUS;



[] ycTaHaBIMBaTh COOTBETCTBUE MTOJIYYEHHOT'O PE3YyJIbTaTa IOCTABICHHOMN LENH;
[} COOTHOCUTB MPaBUIBHOCTH BHIOOPA, MJIAHUPOBAHMUSI, BHIIOJIHEHHS U pe3yJIbTaTa IeUCTBUS
¢ TpeOOBaHUSIMU KOHKPETHOM 3aJa4H.

Conep:kanue y4eOHOr0 IJiaHa

1.BBeneHne B ucce10BaATEIbCKYIO 1€ATEJILHOCTD.
3aoauu:
v TI03HAKOMSTCS C TIOHATHEM «UCCIIENOBAHNUE» U KHUCCIEH0BATEIbCKAS
JESITEILHOCTD Y.
v V3HAIOT 0 JOCTYIHBIX HAM METOAAX UCCIE0BAHMS U HAOIIOIEHUS.
v’ Hayuarcs BBIIOJNHATH 3aJaHKsl Ha TPEHUPOBKY M HAOJIIONATEIBHOCTb.

2. Bona — HCTOYHHK KU3HHU HA 3em.ie.
3aoauu:

v" Tloka3aThb, 4TO BO/a HE UMEET (POPMBI, PA3IUBAETCS, TEUET.

v" Tloka3aThb, 4TO YMCTas BOAA HE MMAXHET, II0KA3aTh, YTO MPOCTAsl KUIITYEHAs BOJIA
HE UMEET BKyca.
Bopna He uMeer 3anaxa, mpuoOpeTaeT 3armax paCTBOPEHHOTO B HEM BEIIECTBA.
Bona He uMmeer Bkyca, mpuodpeTaeT BKyC OT paCTBOPEHHOIO B HEl BellleCTRa.
ITonectu k 00001IEHUIO "YUCTast BOJA - TTpo3padHas’, "rps3Has -
Herpo3pauHas', [loka3zaTs 6€CIIBETHOCTH BOABI B CPABHEHUHU C JIPYTUMH
TeJIaMH, UMEIOIIMMU I[BET.
v" T103HAKOMHTB CO CIIOCOOHOCTBLIO BOJLI PACTBOPITH HEKOTOPHIE BENIECTBA.
v' PacKphITh POJIb U 3HAYEHUE BOABI B IIPUPOIE

DN

3. Bo3ayXx - HICTOYHUK KM3HU HA 3eMJIe.
3aoauu:

v' PacKpBITh MOHATHE «BO3LYX», €0 CBOMCTBA (IPO3paueH, HEBUAUM, HE UMEET
3amaxa, ¢ €ro MoMOILbIO JBIIIAT JIFOH, )KUBOTHBIC U PACTCHUS, POJIb BO3/1yXa B
YKU3HU YEJIOBEKA, )KUBOTHBIX U PACTCHUN).

v' Pacckasarh JeTIM O 3HaYE€HUM BO31yXa B KHM3HU YEIOBEKA U IPYTUX KUBBIX
OpPTraHU3MOB;

v' T103HAaKOMMTB JI€TEN ¢ HEKOTOPLIMM CBOMCTBAMH BO3yXa IOCPEICTBOM
OpraHu3aIuy OMBITHO-IKCIIEPUMEHTAIHHOMN JIeSITEIbHOCTH.

4. IlpupoaHble BellecTBA.
3agaun:
v’ JleTH oayYar IpeACTaBIEHUE O IPUPOIHBIX TENaX U BEIIECTBAX;
v Hayuyarcs poBOIUTE OIBITEL U OKCIIEPUMEHTEI C PA3IMYHBIMK IPUPOIHBIMH
BCIIICCTBAMM;



v" PackpbITh pOJIb U 3HAYCHUE MIPUPOIHBIX BEIIECTB B KH3HU YEIIOBEKA.

5. HMcKyccTBeHHbIE BellleCTBA.
3apaun:
v' JleTu momydyar mnpeacTaBieHie 00 HCKYCCTBEHHBIX TEIax U BEIIECTBAX;
v’ Hayuarcsi IpOBOIHMTE OIBITE M OKCIIEPUMEHTHI C Pa3IMYHBEIMH
HCKYCCTBCHHBIMU BEIIECTBAMU;
v" PacKphITh POJIb U 3HAYEHUE HUCKYCCTBEHHBIX BEIIECTB B )KM3HU YEIIOBEKA.

6. DxcnepuMeHTHI ¢ IPUPOIHBIM MATEPUAJIOM, U3yYeHUe MPUPOIHBIX SABJIEHUIA.
3aoauu:

v ChopmupoBarh NpeACTaBICHHs JETel O CBOMCTBAX MPHUPOIHOrO Marepuaia,
MPUPOIHBIX SBICHUSIX;

v’ AKTHMBH3aIMs PeUYM U 00OTalleHHe CIOBAPHOIO 3amaca.

v CTUMyJIMPOBaHHME JIOTUYECKOTO MBINUIEHHS JeTell (YMO3aKIIOUCHHMs, aHaju3,
paccykJIeHHs) Ha OCHOBE TTOJIYYEHHOTO OTBITA.

v PasBuBarh MEIKYH0 MOTOPMKY HAallbliEB PYyK IOCPEACTBAM MNALYMKOBBIX
yIpaXXKHEHUH U B3aUMOICHCTBHS C IPUPOAHBIMU MaTepHaIaMHu.

v' PasBuTHe BOCIPHATHS U IPOU3BOILHOIO BHUMAHUS.

7. JKCnepUMEHTHI C MPOXYKTAMM MUTAHHUA.

3aoauu:

v/ 3akperuicHie 3HAHWN JeTe O MpOAYKTax MHUTaHWs M MX 3HAYEHUH JUIs
YelioBEeKa,  O3HAKOMIJICHHE  C MOHATUSAMMU: «3I0pOBas  IHINAY, I1O0JIE€3HbIE
POAYKTBI», «BPEAHBIC TPOIYKTHI.

v/ Pa3BuTHE yMEHUS BHIOHPATh MPOAYKTHI IMTAHUS, TIOJIE3HBIE IS 30POBbS.

v Bocniuranue y Jereil KyJabTYpbl IHMTaHHs, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 3II0OpPOBBIO U 370pOBBIO OKpyXkaromux. [IpuBuTHE >KenmaHus BeCTU
3JI0POBBIA 00pa3 KU3HHU.

8. YeJsioBek u mpupoaa.
3aoauu:
v O0oraiars Kpyro3op, pa3BuBaTh BHUIMAHKE, MBIIIEHUE, TTAMAThH, MOTOPUKY;
v' Pa3BuBarh 03HABATEILHYIO IEATEILHOCTE HA OCHOBE YIIPAXKHEHUN B
YCTaHOBJICHUHU MTPUYHHO-CJICICTBEHHBIX CBA3CH;
v BocnursIBarh JI0O0BH U OEPEKHOE OTHOIIEHHE K CBOEMY 3I0POBBIO, @ TAKIKE
OepeKHOE OTHOIIICHHE K IPUPOJIC.

Y4eOHbBIN AKCIIEPUMEHT B MIKOJBHBIX Kypcax (PU3WKH, XUMHH, OMOJIOTHH, OKPYKAIOIIETO
MHPA B HAYAJIBbHOM IIKOJIE — 3TO OTPAXKECHUE HAYYHOT'O METOJA MCCIEIOBAHUS, IPUCYLIETO
KOHKPETHOUM ecTecTBeHHOM Hayke. [locTaHOBKAa OMBITOB M HAOMIOAEHUS UMEIOT OOJIbIIOE
3HAYCHHUE JJI1 O3HAKOMJICHUS O0YYaIoIMUXCs C CYIIHOCThIO AKCIEPUMEHTATBLHOTO METOAA, C
€ro poJbl0 B HAYYHBIX HCCIICIOBAHUSX, @ TAKXKE B (DOPMUPOBAHUM YMEHUM CaMOCTOSITEIIbHO
npuoOpeTaTh U NPUMEHSTh 3HAHUS, Pa3BUTUH TBOPUECKUX CIIOCOOHOCTEH.



CdopmupoBaHHblE B XOJ€ TMPOBEIACHUS HKCICPUMEHTOB YMEHHS SBISIOTCS Ba)KHBIM
aCIEKTOM JIJISl MOJOKUTEIbHON MOTHBALMU O0YUYaIOIIUXCS Ha MPAKTUKO-OPUEHTUPOBAHHYIO
NEeSATENbHOCTh. B IIKONBHOW NpPaKTUKE 3KCHEPUMEHT, ASKCIEPUMEHTAJIbHBI METOJ H
AKCIIEPUMEHTAIbHAS ACSATENbHOCTh YYAIUXCS PEATU3YIOTCS B OCHOBHOM IpPU MOCTAHOBKE
JEMOHCTPAUMOHHBIX W JJAOOPAaTOPHBIX  OMBITOB, B  MPOOJEMHO-IOMCKOBOM U
UCCIIE0BATEIBCKOM METOAAX O0yUEHUSI.

bonbinoe koauuecTBO HAOMIOJEHUMH M JEMOHCTpaluuii He obecrneunBaroT (HOPMHUPOBAHUE
YMEHHUH yUYaluxcs caMOCTOSTENIbHO U LEI0CTHO MPOBOAUTH HcciieqoBaHue. IMeHHO
7a00paTOpPHBIM  AKCHEPUMEHT, B  KOTOPOM  IUKOJIBHUKM  HMMEIOT  BO3MOXHOCTb
CaMOCTOSITEJIHO ~ BBIMIOJIHATH ~ JJAOOpATOpPHbIE M  MPAKTHUYECKHE pabOThl  BBI3BIBAET
HauOOJBIINK MHTEpeC oOydamomuxcsd U Haumbosee d(PPEeKTUBEH C MeAaroruueckod TOUYKU
3peHMUsL.

KaneﬂnapHO-TeMaanecxoe INIAHUPOBAaHHUC

‘ Ne 11/11‘ Tema 3ansaTus ®opmMmsel nosegeHus | Koanuecrso Hara



3aHATHH

1aH | pakr

1. BBenenue B HCCIECA0BATC/ILCKYIO 1€ATEC/IBHOCTD

1 Benenwne. Uto Takoe ucciemoBaHue? becena, nekus
Habaronenne u HaOJIIO1aTEIILHOCTb.
2 becena, nuckyccus
[IpeumytiecTBa 1 HEAOCTATKUA METOIOB.
IIpakTrueckoe
3aHATHE C
MpeIcauTENbHBIE IKCIIEPUMEHTHI U
3 JIIEMEHTAMU
AKCTIEPUMEHTHI Ha MOJICIISIX
AKCIIEPUMEHTUPOBAH
ust
Kak cnenate coobiienue o pe3yiabrarax
4 Becena, nexuus
HCCJICIOBaHUS.
5 KonnexktuBHas urpa-uccieoBaHue U Mroa
AKCTIEPUMEHTHI. P
2. Bona - HCTOYHHK KH3HH HA 3eMJIe
6 Bona 3emin. Bona u e€ cBolicTBa. becena, nuckyccus
[IpakTrueckoe
3aHATHE C
7-8 Bopa - pactBopurens.
nJIEMEHTaMU
HCCJICIOBAHHUS
[IpakTrueckoe
3aHATHE C
9-10 Tpu cOCTOSIHUS BOJIBL.
nJIEMEHTaMU
HCCJICIOBAHUS
11 YT0 TaKo€e CHET. becena, nuckyccus.
becena
12-13 CHEKMHKIL. a,
HaAOJIIOIEHUE.
becena
14 ITox cHerom Ha myry. A
HaOJII0IeHuE.
15 Ha nne cuexxnoro mopsi. becena, nuckyccus.
16 Cras nTHI] IO CHETOM. becena, nuckyccus.
[IpakTrueckoe
N 3aHATHE C
17 [Touemy nén nnaBaet?
3JIeMEHTAMU
HCCJICIOBAHUS
[IpakTrueckoe
. 3aHATHE C
18 [Touemy Mope conénoe?
3JIEMEHTAMU
HCCJICIOBAHUS
IIpakTHueckoe
19 [Touemy Bona He nmeet uBera? P

3aHATHUC C




9JIEMCHTaAMH

HUCCJIEIOBAHUA

. becena

20-21 Ilouemy UnéTt 10X06? ’
Y HACT O HaOJIOIeHIE

becena

22-23 Ilouemy Boa B pekax MyTHas? ’
yBOMaBD y HaOJIOIEHIE

ITouemy B MOpe BeduepoM TeIiee, YeM

24 THEM?

becena, nuckyccus

3. Bo31yX - HICTOYHHK KM3HM HA 3eMJIe

I'pynmosoe 3anstue
C DJIEMEHTaMHU
uccnegoBanus (T)

Kak u 3auem mtou uzyqaroTt

25-26 armochepy?

IIpakTrueckoe
3aHATHE C
DJIEMEHTaMHU
UCCIIE0BaHUsA

27-28 CaolicTBa BO3ayXa.

Teopernueckas
UCCIIeJIOBATEIbCKAS
29 BeTtpsr. paboTa c
UCTOYHUKAMU
uHopManuu

Teopernueckas
UCCIIeI0BaTeIbCKas
30 ['po3HbBIC BETPHI. paboTa c
UCTOYHUKAMU
uHopManum

[IpakTueckoe
3aHATHE C
AJIEMEHTaMHU
MCCIIEI0BAHUSA

31-32 | [louemy caMOJNET AEPKUTCS B BO3yXe?

[IpakTrueckoe
3aHATHUE C
AJIEMEHTaMHU
WCCIIEI0BAHUSA

33 |IloueMy HIMHBI HAKAYKUBAIOT BO3AYyXOM?

Teopernueckas
UcCe0BaTeIbCKas
34-35 [Touemy 1BeTHI MAXHYT? paboTa c
MCTOYHUKAMU
uH(pOpMAITIH

Teopernueckast
UCCIeI0BaTEIbCKAas
paboTa c
HMCTOYHUKAMU

36-37 3HayeHHe BO3/1yXa Ha 3emiIe.




uH(pOpMaLIH

4. Tlpupoanble BelecTBa

38

Tena npupoas! ( €CTECTBEHHBIE WU
MPUPOAHBIE OOBEKTHI)

becena, nuckyccus

39-40

Marepuais ( BelecTBa)

I'pynnosoe 3anstue
C DJIEMEHTaMHU
UCCIIENOBaHUs

41

BemecTBa OT XpynKoro /10 Ipo4HOro.

IIpakTrueckoe
3aHATHE C
3JIEMEHTaMHU
UCCIIEOBaHUs

42

BemecTBa ot TYTr'OILNIaBKOTO 10
JICTKOIINIaBKOI'O

IIpakTrueckoe
3aHATHE C
3JIEMEHTaMHU
UCCIIE0BaHUsA

43-44

CnocoOHOCTh BOJBI PACTBOPSATH
BELIECTBA.

['pynimosoe 3ansitue
C DJIEMEHTaMHU
UCCIIE0BaHUsA

45-46

JpoAoKH - MUKPOCKOITUYECKHE TPUOBI.

Teopernueckas
UCCIIeI0BaTeIbCKas
paboTa c
UCTOYHUKAMU
uHopManuu

47-48

Uto nosie3Hee cob uiau caxap?

Teopernueckas
UCCJIeI0BaTEIbCKAs
paboTa c
UCTOYHUKAMU
uHopManum

49-50

[IpuponHble KpacuTeu.

[IpakTrueckoe
3aHATHUE C
AJIEMEHTaMHU
MCCIIEI0BAHUSA

5. UcKkyccTBeHHBIE BelIeCTBA

51

HckyccTBeHHBIE BENIECTBA

(ompenenenue "Ha rnas'")

['pynnosas,

3aHSTHUE C
AJIeMEHTaMHU
HKCTIIEPUMEHTUPOBA
HUS

52-53

Copna. Bpen conpl.

becena, nuckyccusi,




HaOJIOeHIE

['pynmosas,

3aHATHE C

54-55 CHer u3 conpl. 2
3JIEMEHTAMHU

AKCIIEPUMEHTHUPOBA

HUA U UCCIICO0OBAaHUA

['pynnosas,

3aHsaATHE C

56-57 Yucrdime CBOUCTBA COBI. 2
3JIEMEHTAMHU

AKCTIIEPUMEHTHPOBA

HHA 1 UCCIICOOBAHUA

['pynnosas,

CriocoGHOCTB BOJIBI PaCTBOPSATH 3aHsTHE C
HCKYCCTBEHHBIE BEILECTBA 3JIEMEHTaMU

HKCIEPUMEHTUPOBA

HUS M UCCIIEI0BAHUS

58-59

Teopernueckas
UCCIIeI0BaTEIbCKas
paboTa c 1
UCTOYHUKAMU
uHopManuu

Kakue NCKYCCTBCHHBIC BCIICCTBA

60
3aMEHSIOT IPUPOAHbIE?

Teopernueckas
UCCIIeI0BaTEIbCKAs
61 XuUMHUYecKas pajayra. paboTa c 1
UCTOYHUKAMU
uHopManuu

Teopernueckas
UCCIIeI0BaTEIbCKAs
62-63 MBbUIbHBIE TY3BIPH. pabora ¢ 2
HUCTOYHUKAMU
uH(pOpMaIIH

6. DxcnepuMeHTBHI C IPUPOIHBIM MAaTEPHAJIOM, U3yYeHUE MPUPOIAHBIX ABJICHUI

[TpupoaHble MaTepUalbl U SBICHUS.
64 ['pynmoBoe 3anHsiTHE, 1
Oecena
MeToabl O3HAHKUS OKPYKAIOLIErO MUPA.
65-66 Kaknumu ObiBaroT kamHn? Kosurekunn ['pynmosas, 7
KaMHeH.




HaOJIOeHIE

67-68

IIpoynas xopa.

KonupoBanue pucyHka noBepXHOCTH

JHUCTA.

3aHuMarebHas

UIpa-3aHsITHE C
AIIEMEHTAMHU
UCCIICJIOBAHUS.

69-70

[TouBa. M3yuenue cocraBa Mo4BHI.

3aHATHE C
3JIEMEHTAMH
HUCCIIETOBAHUS.

71-72

[IpopamnBanue ceMsiH.

Teopernueckas
UCCIIeI0BaTEIbCKAs
paboTa c
UCTOYHUKAMHU
uH(pOopMaIIH

73-74

Paccapna. [lukupoBka pacTeHui.

['pynnosas,

3aHATHUC C
SJICMCHTaMH
9KCIICPUMCHTHUPOBA
HUA

75-76

[locanka pacrenuii ( cemeHa, paccaja,
YepEeHKOBaHHE, CA’KEHIIbI)

Teopernueckas
UCCIeq0BaTENbCKAs
paboTa c
VMCTOYHUKAMU
uHopManuu

77

MuHepanbHble yI0OpeHus as
pacTeHUM.

Teopernueckas
UCCJIeI0BaTEIbCKAs
paboTa c
HUCTOYHUKAMU
uH(bOpMAaIIH

78

XWUMUs B KUA3HU PACTCHUMN.

Teopernueckas
UCCe0BaTEIbCKas
paboTa c
MCTOYHUKAMU
uH(bOpMAaITIH




7. IKCHIEPUMEHTBI ¢ MPOAYKTAMM MUTAHUSA

79

Kak 3acTaBp SUI0O 1J1aBaTh.

Msuuk u3 sgiuma.

I'pynnosas,

3aHATHUE C
3JIeMEHTaMu
AKCIIEPUMEHTUPOBA
HUS

80

ATneNbCUH-BPEAUTE.

ATIenbCHUH TOHET WM MJIaBacT?

3aHuMarebHas
UTpa-3aHATUE C
SJIEMEHTAMHU
AKCTIIEPUMEHTHUPOBA
HUS

81

Ilone3nas u «BpCaHad» ca.

I'pynmosoe 3ansTue,
oecena, TUCKyCCUs

82

Coku u HCKTApPbI- HAJINYUC

KpacuTesend U KOHCEPBAHTOB.

['pynnosas,

3aHATHUC C
9JICMCHTaAMH
SKCIICPUMCHTHUPOBA
HUA U
HCCIICAOBaHUA

83

Mo10ok0 1 ero CBOMCTBa.

['pynnoBasi,

3aHSITHE C
DIIEMEHTAMHU
IKCIIEPUMEHTHPOBA
HUS U
UCCJIeIOBAaHUS

84

[Ilokonax - Bpea Wiy MOJIb3a.

Teopernueckas
UCCIIeI0BaTEIbCKAs
pabora ¢
HUCTOYHUKAMU
uH(bOpMaIIH

85

Kaprodens - uyno npupoasl.

Teopernueckas
UCCIe0BaTEIbCKAas
paboTa c
MCTOYHUKAMU
uH(bOpMAIIH

86

Yurcel - TaKOMCTBO WX Bpea?

Teopernueckast
UCCe0BaTEIbCKas
paboTa c
HMCTOYHUKAMU




uH(popMaIH

87

MEén - nexapcTBO UM JaKOMCTBO?

I'pynnosas,

3aHATHUE C
AIIEMEHTAMHU
AKCIIEPUMEHTUPOBA
HUS U
MICCJIEJOBAHMSI

88

Kax npaBuibHO BEIOMPATH MPOITYKTHI.

['pynmosas,

3aHATHUC C
QJIICMCHTaMH
JKCIICPUMCHTHUPOBA
HUA U
HCCIICAOBAaHUA

8. YesioBek u nmpupoaa

89-90

JKusbie ppruaru. Mpliinel 1
JIBIOKEHHE.

['pynnosas,

3aHATHUC C
SJICMCHTaMH
9KCIICPUMCHTHUPOBA
HUA U
HCCIICAOBaHUA

91-92

3auem HY’>KHa T'MrucHa.

Teopernueckas
UCCIeq0BaTENbCKAs
paboTa c
VMCTOYHUKAMU
uHbopManuu

93-94

Kocmernueckue cpencrtsa s
JIMYHOU TUTHUEHEIL.

Teopernueckas
UCCIIeI0BaTEIbCKAs
paboTa c
HUCTOYHUKAMU
uH(bOpMAaIIH

95-96

Kocmernueckue CpCaAcCTBa MJIsd A0MaA.

['pynmosas,

3aHATHE C
AJIEeMEHTaMHU
HKCIIEPUMEHTUPOBA
HUS U
UCCIIEJOBAHUS

97-98

JmunHas nqopora OytepOpoa.

Teopernueckas
UccIe0BaTeIbCKas
paboTa c
HMCTOYHUKAMU
uHpopManuu

99-100

CoJITHEYHBIN CBET U OJEKIA.

Teopernueckast




UCCJIeI0BAaTEIbCKAS
paboTa c
UCTOYHUKAMHU
uH(pOopMaIIH

101

ATMocdepHOe TaBiIeHueE.

I'pynnosas,

3aHATHUE C
3JIeMEHTaMu
AKCIIEPUMEHTUPOBA
HUS U
MCCJIEJOBAHMUSI

102

Marnuthsie 6ypu. ConHeuHoe
3aTMEHHUE.

Teopernueckas
UCCJIeI0BaTEIbCKAs
paboTa c
UCTOYHUKAMHU
uH(bOpMaIIH

103

IlonBoaum uUTOTH.

Yro MeHs 3auHTepecoBaio?

Kpyraeii crom.

"CBOOOIHBIN
MUKpPOGHOH"

104-
105

IlogBoauM UTOTH.

Uewm 3aHATHCS JI€TOM?

Kpyraeii crom.

[ImanupoBanue.




@opMbI aTTECTANMU U UX IEPHOTUYHOCTD
Jlist OTCNeKUBaHUS PE3YIBTATUBHOCTH Ha MPOTSHKEHUH BCETO TMpoliecca 00ydeHHs
OCYUIECTBISIOTCS:
* Ha4YaJIbHBIN (BXOAHOW) KOHTPOJIb MPOBOAUTCS C LENBIO ONPECIICHUS YPOBHS
pa3BUTHS O0YYAIOUIUXCS;
* TeKyIIUH KOHTPOJIb MPOBOAUTCS C LENBIO ONPEIEICHHUS CTENICHN YCBOCHHS
oOydaronuMucs yueOHOTo MaTepuaa;
* UTOTOBBII KOHTPOJIb IPOBOAUTCS C IENBIO ONPECIICHUSI U3MEHEHUS YPOBHS
pa3BUTHUS 00YJAIOMIMXCS, UX TBOPYECKHUX CIIOCOOHOCTEA.

@opmbl OTCIIeKMBAHNUS U (PUKCAIUU 00PAa30BaTeJIbHBIX Pe3yJIbTATOB.
J171s1 o1leHKH pe3y/IbTaTUBHOCTH YUYE€OHBIX 3aHATUN IPUMEHSIETCS BXOJSIINMN,
TEKYIIHHI, TPOMEKYTOUHBIM U UTOTOBBIM KOHTPOJIb.
Bxonsiuii KOHTPOJIb MPOBOAMUTCS B HaYajie rojia C IeJIbI0 BBISBICHUS
00pa3zoBaresbHOr0, TBOPUYECKOTO MOTCHITUAIOB JAETEH U UX CIIOCOOHOCTEH.
DopMbI IPOBEJACHUSA:

v" CobecenoBaHue.

v’ AHKETHPOBaHHE.

v’ Tekyluii KOHTPOJIb IPOBOAUTCS C LI CUCTEMATUUECKOTO TOBTOPEHUS
MIPOMJICHHOTO MaTepualia Ha MOCIICAYIONINX 3aHATUSAX U ONpeIeTIeHNE
TOTOBHOCTH OOYYarOMIMXCSl K BOCIIPUATHIO HOBOT'O MaTepuala.

@DopMbI NIPOBEACHUS

v' TecroBble 3a/1aHMS.

v MHHHU - OIIPOCHI.

v Urpsl — 3a1a8usl.

v BUKTOPHHBL.

v' TIpoMeXyTOYHBIH KOHTPOJIb IPOBOIUTCS 10 OKOHYaHHH IIEPBOTO TOIYTOIMS C
LIEJIBI0 0000IIIEHU 3aHATUH 10 TEME.

@®opMbI NIPOBEACHUS

v’ TekyllKe TECTOBLIE 3aJaHHU.

v Munu - ompoc.

v’ Habmonenwue.

v' TBOpYECKHUE 3a1aHusl.

v/ ITOroBbIi KOHTPOJIb IIPOBOAUTCS B KOHIIE Y4EOHOTO TO/a C LENIBIO ONPEAEIEH S
U3MEHEHHUS YPOBHSI pa3BUTHUSI 00YYAIOIIUXCS, UX TBOPUECKUX CIIOCOOHOCTEH,
oTpeieNIeHHEe Pe3yJIFTaTOB 00yICHUS.

DopMbI IPOBEACHUSA 3AHATHI

JI71s1 u3yd4eHus: TEOPETUUECKOTO U MPaKTUUECKOro Marepuaia ganHas [IporpamMmma
MpeIyCMaTpUBaeT UCTIONH30BAHUE CIETYIONUX (POPM 3aHATHIA:

OTKpBITBIE 3aHSTHS.

Jlaboparoprbie paboTHI.

DKCnepuMEHTalIbHbIE pa0OThl HA OCHOBE YU€OHBIX TEKCTOB.
TecToBbIN KOHTPOJIb [0 TEOPUH U TPAKTUKE.

3amuTa MpoeKTa, UCCIEA0BATEILCKON PA0OTHI.

MepornpusTusi.

AN NN NI NN



IIpuembl 1 MeTOABI, HCIOJb3yeMble IPH PeaTu3alUN POrPaAMMbI:
- CJIOBECHBIE, HAIIIAIHbIE, IPAKTUYECKUE, TPOOIEMHBIE;
- aHa/Iu3, 0000IICHNE, CHCTEMaTU3AIIHS;
- MOATOTOBKA K 3aIIUTE MPOEKTHON pabOThl, U3yUYEHUE JTUTEPATYPHBIX UCTOUHUKOB;
- camocCTosTeNbHAs padoTa (P YCBOCHUH HOBBIX TEOPETUUECKUX 3HAHMM,
3aKperIeHUs UMEIOIIMXCS 3HaHUM, MPAKTUYECKUX YMEHHUI U HABBIKOB, IIPU
BBINIOJIHEHUH J1a00PATOPHBIX U SKCIIEPUMEHTAIIBHBIX PadoT).

VY4eOHbIN 3KCINEPUMEHT B IIKOJBHBIX Kypcax (PU3MKH, XUMHUU, OMOJOTUHU, OKPYNKAIOLIETO
MHpa B HAYaJIbHOM ILIKOJIE — JTO OTPAXEHHUE HAYYHOIO METOAA MCCIIEIOBAHUSA, IIPUCYIIETO
KOHKpPETHON ecTecTBeHHOM Hayke. IlocTaHOBKa ONBITOB M HAaOMIOAEHUS MMEIOT OOJIbIIOE
3Ha4YeHME I 0O3HAKOMIJICHHUS O00YyYaroIIMXCsl C CYLIIHOCTBIO AKCIIEPUMEHTAIBHOIO METOAA, C
€ro poJIbI0 B HAYYHBIX MCCIIEIOBAHUSAX, a TaKKe B (POPMUPOBAHUU YMEHHUI CAMOCTOSATENBHO
npuoOpeTaTh U MPUMEHATh 3HAHUS, Pa3BUTUU TBOPUYECKHUX CIIOCOOHOCTEH.

Ve B HavyaJbHOW WIKOJIE MaTepUaIbHO-TEXHUYECKOE M HH(OPMAIMOHHOE OCHAIICHUE
oOpa3oBaTeIbHOTO  Mpolecca JOHKHO  00ecrneurMBaTh  BO3MOXHOCTh — IPOBEIEHUSA
HKCIIEPUMEHTOB, B TOM YHUCJIE C UCIOJIb30BaHUEM y4eOHOTO JJaOOpaTOPHOIO 0OOPYIOBAHUS
U(GpoBOro (MEKTPOHHOTO) U TPATUIMOHHOTO HM3MEPEHUsl JUIsl OCBOEHHUS JOCTYITHBIX
CIOCO0OB M3yuY€HHUs MPUPOAbl W oOmiectBa ( HaOIIOJEHUE, 3aMUCh, U3MEPEHHUE, OIIBIT,
CpaBHEHHE, KIacCU(pUKALMS U JIP.)

¢ OBJIaICHUC YMCHUSIMU q)OpMy.HI/IpOBaTL T'AIOTC3bl, KOHCTPYHUPOBATH, IIPOBOJAHUTL ITPOCTHIC
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUA, ITPAMBIX U KOCBCHHBIX H3MCpCHHﬁ C HCIIOJIB30BaAHUCM
AHAJIOTOBBIX H III/I(I)pOBBIX HN3MCPUTCIIbHBIX HpI/I60pOB , OICHUBATD IMOJYUYCHHBIC PC3YJILTATHI,

¢ OBJIaACHUC YMCHHCM COIIOCTABJIATH JSKCICPUMCHTAIBHBIC WM TCOPCTUYCCKUC 3HAHUA C
00BEKTUBHBIMU pCaliusiMU KU3HHU ;

* opmupoBaHue ymeHuil Oe3omacHOTO W A()PEKTHBHOTO HMCIOJIB30BAaHMS Ja00OPaTOPHOTO
00Opy/IOBaHMS, IPOBEACHUS TOYHBIX HM3MEPCHHH W aJICKBATHOW OIICHKH ITOJYYCHHBIX
pe3ynbTaTOB, TPEJCTABICHUS HAydyHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JICHCTBUH,
OCHOBAHHBIX Ha MEXIIPEAMETHOM aHAIIM3€ YUeOHBIX 3a1ad.

B nenom, B mporiecce caMoCTOSATEIBHON IKCTIEPUMEHTAIBLHON IEATeTbHOCTH 00ydYatommecs
MPUOOPETAIOT CIENYIONTNE KOHKPETHBIE YMEHHUS :

* Ha0JIIOAaTh ¥ U3YyYaTh SBJICHUSI U CBOMCTBA BEILIECTB U TEI ;

* ONKCBHIBAThH PE3YJIbTATHl HAOIIOAEHUH ;

* BBIIBUTATh TUIIOTE3HI ;

* 0TOMpaTh HEOOXOIUMBbIE JIJIsl TPOBEACHUS SKCIIEPUMEHTOB MPUOOPHI ;
* BBINOJIHATH U3MEPEHUS ;

¢ BBIYUCJIATDh IOIPpCHIHOCTH IIPAMBIX 1 KOCBCHHBIX I/I3MepeHHﬁ 5



* IPEACTABIIATH PE3yJIbTaThl U3MEPEHUH B BUJIE€ TAOJIUILL U TPAPHUKOB ;

* HIHTEPIIPETUPOBATH PE3YJIbTATHI SKCIIEPUMEHTOB ;

¢ ACJIaTh BBIBOJHI |

* 00CYXX/1aTh pe3yJIbTaThl SKCIIEPUMEHTA, Y4aCTBOBATH B JUCKYCCHH.

Bce 3tu yMeHus GpopMUpYIOTCS 3HAUUTEIBHO OBICTpEE, €CM MpU MPOBEACHUH Y4EeOHOTrO
HKCIIEPUMEHTa HapsALy C TPAJULUUOHHBIM HCIHOJIB3YIOTCS LHU(POBbIE H3MEPUTEIbHBIE

pUOOPHI U CUCTEMBI.
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