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1. MOSICHUTEJIBHAS 3AITUCKA

Hacrosimmas pabovasi nmporpamma 3J€KTUBHOTO Kypca «Pu3nMyeckue SIBICHUS U IPOLIECCHl B
3amadax» (majgee — mporpamma) paspaboTaHa B COOTBETCTBUUC TpeOoBaHUSMHU (enepalbHOTO
roCyJJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHJapTa cpeiHero obmero oOpasoBanus (manee — Pr'OC
COO) w mHampaBieHa Ha opraHu3anuio oOydeHus B (QU3MKO-MAaTeMAaTHUYeCKOM Tmpoduie B
COOTBETCTBUM C TpeOOBaHUAMM (erepaabHON 00pa30BaTEIbHOM NpPOrpaMMbl CpeIHEro OOIIero
oOpaszosanus (POII COO).

Peanuzanus nporpaMmbl MOXET COJIEHCTBOBaTh JOCTHIKEHUIO O0YYarOIMMUCS IJITAHUPYEMBIX
pesynpTatoB ocBoeHus DPOIl COO, pa3BuUTHIO JUYHOCTH OOydYarOUIMXCs, (OPMUPOBAHUIO U
YIOBJIIETBOPEHUIO MX COLMAIBHO 3HAUYUMBIX MHTEPECOB U MOTpeOHOCTEH, camopeanu3anuu
o0yyJaromuxcs 4epe3 y4acTue BO BHEYPOUHOI nesTenbHoCcTH. OIHOM U3 BOBMOXKHBIX (hOpM pean3anuu
IIPOTrpaMMBISIBIIIE€TCS. KpY»KOK. IIporpaMma MoxkeT peann3oBbIBaThCsl 00pa30BaTENIbHON OpraHu3anuen
CaMOCTOSITENILHO JIMOO HAa OCHOBE B3aUMOJICHCTBUS C JPYIMMM OPTraHU3aLMSIMU, OCYILECTBIISIOIIMMU
00pa30BaTENbHYIO JEATEIbHOCTD.

[Tporpamma 31eKTUBHOTO Kypca « DU3ndecKue IBJICHHS U IPOLECCHI B 337a4ax» MpeJHa3HaueHa
i peannzauumu B 10-11 knaccax u HampaBieHaHa JOCTHXKEHHE COOTBETCTBYIOLIMX PE3YJIbTATOB,
chopmyIMpoBaHHBIX B (eaepaibHOl paboued mporpamme 1o yueOHomy mpeamery «Duszukay
(yrmyOneHHBINH ypPOBEHB).

[Tpu n3yueHnn (HU3MKK HA yrIIyOJIEHHOM YPOBHE peau3allisl STHX MPUHIMIIOBOA3HpYyeTCs: Ha
UCIIOJIb30BAaHUM CAMOCTOSITEILHOIO YYEHHUYECKOrO SKCHEPUMEHTa, BKIKOYAIOLIEro, B TOM YHCIE,
paboTel  ¢u3nueckoro mnpaktukyma. [lpm sTomM mox paboTaMM NIpPaKTHUKyMa IOHHUMAEeTCs
CaMOCTOSITENIbHOE MCCIIEI0OBAHNE, KOTOPOE MPOBOAUTCS 1O PYKOBOJCTBY CBEPHYTOro, 0OOOIEHHOIO
BuAa Oe3 mMomaroBoil WMHCTpYKIMU. B pesymbrate obecrieunBaeTcsi OBIACHHE OOYYaIOIMIMMUCS
YMEHUSMH NPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUs], UCCIIEI0BATh B3aUMHbBIE 3aBUCHUMOCTH JIBYX
(GU3UUECKUX BEIMYMH U OCYILECTBIIATH IOCTAHOBKY OIBITOB 10 POBEPKE MPEITI0KEHHBIX rUnoTe3. Bee
3TO CHOCOOCTBYET JOCTHKEHHIO OJHON M3 OCHOBHBIX IIeNiel M3yueHHs (PU3HKH HAa YPOBHE CPEIHEro
o0miero o0Opa3oBaHusl — OBJIAJCHHUIO O0YYAIOLMMHCA METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U
npoBeieHUsT (U3NYECKUX DKCIEPUMEHTOB, aHAM3a M WHTEPIpeTanuyd HH()OpMAIUH, ONpeaeTIeHHS
JIOCTOBEPHOCTH IMOJyYEHHOT'O Pe3ysbTaTa.

AKTYalbHOCTb peaJIi3aliy JaHHOM IPOrpaMMBbl ONPEEIISIETCs TEM, UTO €€ OCBOEHHUE MO3BOJISIET
oOyyaromyMcsi Ha MpPAaKTUKE O3HAKOMHUTbCA C  pa3IMYHbIMH  (DU3HYECKHMMHU  SIBICHUSMH,
SKCIEPUMEHTAIBHO U3YYUTh Pa3IHuHbIe PU3NIECKUE 3aKOHOMEPHOCTH, YIITyOUTh CBOM TEOPETUUYECKHE
3HaHUS, Pa3BUTh UMEIOIIMECS U NMPHOOPECTH HOBbIE NPAKTUYECKUE YMEHHsS W HaBBIKM B OOJIACTH
TUTAHUPOBAHMS, TIOJTOTOBKH, IIPOBEICHHS, aHATIM3a U MHTEPIPETany (PU3NIECKOTO IKCIIEPUMEHTA.

[Tporpamma faeT oOydaromMMCs BO3MOXKHOCTb NMPHOOPECTH NMPAKTHUECKUI OMBIT paboThI C
7a00paTOpHbIM  00OpYJOBaHHEM, OBJIQJETh KOHKPETHBIMM IpPUEMaMH  HUCCIIEJOBATEIbCKON
NeSITeIbHOCTH  HAUMHAIOIIEro  (U3MKa-dKCIIEPUMEHTATopa, Cc(OpMUpOBaTh HABBIKM  OLIEHKH
MOTPEIIHOCTE Pe3yJIbTaTOB HM3MEpPEeHUs] (PU3MYECKUX BeNMYMH. Peanmuzanus nporpaMMmbl cO3JaeT
ycIoBUS JUIsl GOPMHUPOBAHUSAY 00YUAIOIIUXCSl HECTAHJAPTHOTO KPEAaTHBHOTO MBIIIJIEHUS, COJICHCTBYeET
Pa3BUTHIO MHIUBUAYATBHOCTH CYXXICHHH, (OPMHPOBAHUIO KYJIBTYphl OOOCHOBaHHS COOCTBEHHOTO
MHEHHUS U CBOOOIBI €r0 BBIPAKEHHUS.

[Iporpamma MmoskeT ObITH BOCTpeOOBaHa OOYYalOUIMMHUCS, KOTOpblE HMEIOT HWHTEpecC HU
MOTHUBAIMIO K YTIyOJIEHHOMY M3YYEeHUIO (PU3UKU U MaTEMaTHKH, TOTOBATCSAK yYacTUIO B OJMMITHAIAX
IIKOJIEHUKOB TI0 (PU3HKE, B paMKaX KOTOPBIX MPEAYCMOTPEHITPAKTHYECKHH TYP.

[Iporpamma mpecnenyeT He TOJNBKO 0Opa3oBaTelbHBIE, HO M BOCHHMTATENbHBIE IIENIH, IMOCKOJIBKY
COOTBETCTBYET HJE€ SKOJOTU3allMU U HJee MPUKIATHON HaIllpaBI€HHOCTH, KOTOPBIE, B YHCIE APYTUX
u/iel, MOJI0KEHBI B OCHOBY Kypca (pu3uku, uydaemoro Ha cryneHu COO.

BapuanTsl peanu3anuu nporpaMmsl 1 (GOpMBI IPOBEIEHUS 3aHATUI

Peanuszanus mporpaMMbl MpEANONaraeT COYETaHHE pa3iNYHbIX (OpM TIpynmoBoi pabOThI
(chaymranue JeKIui, AUCKYCCHs, MOHTaX SKCIEPUMEHTANbHBIX YCTAaHOBOK, MPOBEIEHUE (PU3NUECKUX
U3MEpPEHUIl TMOoJA pPYKOBOJACTBOM TIpEnojaBareis) U HHIUBUIAYaJbHOW pabOThl  (BBIIOJHEHHE



CaMOCTOSTEIIbHBIX padOT U padOT MpaKTUKyMa, 00pad0TKa U MHTEPIIPETALUs PE3YIbTATOB (PU3UUECKHUX
u3Mepenuii). Mcnonb3oBanue Takux (opM pabOThl MOMOTraeT pa3BHBATh y OOyUYaIOMIMXCS, C OTHOMN
CTOPOHBI, HaBBIKM BOCHPUSITHS HOBOM UWHGOpMAUU TMpU Ppa3IuyHbIX (Qopmax ee Mmojaayu, a C
JpYrofi CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEJIBHOCTh M TBOpPUECKOE Haudajgo. B 1menom peanusanus
JAHHOW MPOTrpaMMbl JIOJDKHA IMOJIOKUTEIBHO CKa3blBaThCAd KaK Ha aKTyalu3allid 3HAHUW, YMEHUU
U HaBBIKOB, OOYYAlOIIMXCAB PAMKAX UX MPEeaNpoecCHOHATbHON TEXHOIOTUYECKON (MHKEHEPHOIN)
MOJIMOTOBKU,TaK U Ha COIUAIILHOM (POPMUPOBAHUU JTMUYHOCTU 00YUArOIIUXCS.

[TporpamMma Kypca paccunTana Ha 68 JacoB, B paMKax KOTOPBIX IPEAyCMOTPEHBITaKue (popMBI
paboT, KaK JEKIUU, CAMOCTOSITENIbHBIE PaOOTHI U pabOTHI MPaKTHKyMa. B Xo/1e caMOCTOATENbHBIX paboT
oOyyaromuecsi TOJA KOHTPOJIEM TpenojaBaressi 3aKpeIUIIIOT HOBbIE 3HAHHSA, OTpabaTHIBAIOT
OTpe/ieIeHHbIe YMEHHS U HaBbIKU. PaOoThIMpakTHKyMa MOApa3yMeBalOT CaMOCTOSITEIbHOE pPEelIeHUE
00y4aromuMUCs SKCIIEPUMEHTAIBHBIX (PU3NUECKUX 3a7ad. TemMaTuka paboT MPaKTUKyMa U MOPSIOK UX
CIIeIOBaHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTH4eCKOro IJIaHupoBaHus (enepaibHoipadoueil mporpaMmbl
1o yueOHoMy npeamMery «Du3nka» (yriyOiIeHHbIH yPOBEHB ).

[Iporpamma paccunTaHa Ha peajlu3aldi0 B TedeHHE ABYX Jer oOydeHusB 10—11 kmaccax
Py TPOBENEHUH 3aHATHH OJWMH pa3 B Hemenmo od0bemoM 1 wac kaxmoe. Ilo ycMorpenuro yumrens
MOPSOK CIIEAOBAHUS 3aHITUIH MOXKET OBITh U3MEHEH, @ HEKOTOPbIE MOTYT OBITh HCKJIIOUEHBI.
Jlonmyckaercst peanu3alys 4acTd MPOrpaMMbl B T€UYEHHE OJHOTO y4eOHOro roga —mis 00ydaromuxcs
Tonbko 10-ro uim Tonbko 11-ro kmacca. OgHako B 3TOM ciiydae mpu padote ¢ odyvaromumucs 11-ro
KJlacCa PEKOMEHIYETCS HauyuHaTb M3JI0KEHUE YyueOHOro marepuajia C TpPOBEACHMs 3aHATHUH,
HAIpPaBIEHHBIX Ha OCBOCHHE OOYYArOIIMMHKCS OCHOBHBIX MPUEMOB H METO0B 00pabOTKU pe3yIbTaTOB
(U3MYECKUXU3MEPECHUIT U OLEHKHM morpemHocTeid. st 3toro pexomenmyercs:: 1) mpoBecTUB
kiacce 3aHaTus Ne 1, Ne 3 u Ne 5 u3 nmporpammel 10-To kitacca; 2) 3a1aTh Ha JOM BBITIOJHEHUE 3aIaHAN
Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kiacca; 3) B gajibHeiemcie0BaTh nporpamme 11-ro kiacca,
UCKITIOYHB M3 HEe, 10 YCMOTPEHHUIO YUUTENs, KaKue-mu00 Tpu 3aHsTus (Harnpumep, Ne 16, Ne 17, Ne 18).

BosmoxHO Takke ocBoeHue oOydarommmucsa 11-ro kimacca MoJHOM MPOrpaMMBINIPH YCIOBUU
NPOBEICHUS 3aHATHIA JBa pa3a B HEJEI0 00bEMOM 2 Yaca KakIoe.

Psan paGot mpakTukyma (Ha YCMOTpPEHHUE YUYUTEINs) MOKET ObITh 33JlaH 00ydYaroluMcs Ha J0M
JUISL CaMOCTOSITENIBHOTO BBIMOJIHEHUSI C MOCIEAYIOIIUM KOHTPOJEM U OOCYXJIEHHEM IOJyYEHHBIX
pE3yJIbTaTOB.

B3aumocss3pb ¢ penepanbHOi paboueill nporpammoi Bocniutanusi Ilporpamma paspabotana c
y4eToM peKoMeHaanuii penepansHoi pabodei mporpaMMbl BOCIUTaHUA. B 4aCTHOCTH, OHA YUUTHIBAET
IICUXOJIOTO-TI€IarOTHYecKrue 0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHONW KaTEroOpruu 00yUYaroINXCs.

[IporpaMMa  COOTBETCTBYET TaKUM IeJIIM BOCHUTAaHUA OOydaromuxcs, Kak  pa3BUTHE
JUYHOCTH, CO3/IaHUE YCJIIOBHH TSI CAMOOIIPEAETICHUS U COLATH3aIlUH.
[Tporpamma  coxelicTByeT PELICHHIO CJIEYIOLINX 3ajja4 BOCHUTAHUSA
00yJarOIINXCS: YCBOEHHE 3HaHUH, HOPM,
JTyXOBHO-HPAaBCTBEHHBIX LEHHOCTEeH, TpaaulMi, KOTOpble BBIPAOOTAI0O POCCHUHCKOE
o0u1ecTBo; (hopMHpOBaHUE U PA3BUTHEIMUYHOCTHBIX OTHOILIEHUI K 3TUM
HOpMaM, LIEHHOCTSIM; nproOpeTeHne COOTBETCTBYIOLIET0 3TUM HOpMaMm,
OCHHOCTAM, TpaguluiaIM COOHUOKYJIbTYPHOTI'O OIbITa IMOBCACHUAA, O6HIGHI/I$[, MEXINYHOCTHBIX H
COLMAJIbHBIX OTHOLICHUH, MPUMEHEHHIIOITYYEHHBIX 3HaHUI; TOCTH)KEHHE
JUYHOCTHBIX pe3yJIbTaToB OCBOEHUS o0m1ieo0pa3oBareabHON

nporpamMmmbel 1o ¢usuke B coorBerctBuu ¢ ®I'OC COO. IIporpamMma COOTBETCTBYET CIEIYHOIIUM
OCHOBHBIM HAITpaBJICHUAM BOCIIUTaHUA.

TpyaoBoe BOCIIUTAaHUE — BOCIHUTAHUE YBAKEHUS K TPYAY, TPYIALIUMCS, pe3ylbTataM Tpyna
(cBoero W Jpyrux JrOJieH), OpUEHTAIlMs Ha TPYAOBYIO NEATEIBLHOCTh, TMOJyYeHHE Mpodeccuu,
JUYHOCTHOE CaMOBBIPAXKEHHE B MPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJ€ B POCCHUUCKOM
oO1recTBe, TOCTHKEHUE BBIJAIONTUXCS PE3YJIHTATOB B MPOGECCHOHAIBHON JeaTebHOCTH. LleneBbimu
OPUEHTHPAMHU SBJISIOTCA: ¢dbopMupoBaHue OCO3HaHHOM TOTOBHOCTU K  MOJYYEHHUIO
npoecCuOHANBbHOTO 00pa30BaHUs, HENPEPHIBHOMY OOpPAa30BAHMUIOB TEUEHHUE KU3HU KaK YCIOBHUIO
yCHemHo mpodecCHOHANbHOH W OOIIECTBEHHOW JEATEIbHOCTH; MOHUMaHHE CrHenu(uKu
caMmo00pa30BaHUs " npodecCuoHaATbHOM CaMOTIOITOTOBKHU B WH(POPMAITMOHHOM



BBICOKOTEXHOJIOTMUYECKOM OOIIECTBE, TOTOBHOCTH YUUTHCSA U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE;
OPUEHTHPOBAHHOCTh HA OCO3HAHHBIM BBIOOp chepbl MpodecCHOHANBHON TPYJOBOH  JAEATEIbHOCTUB
POCCHIICKOM OOILIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX IJIAHOB, NOTPeOHOCTEH cBOEHCEMbH, O0IIECTBA.

DKOJOTUYECKOe BOCIHTAaHUE — (POPMUPOBAHHUE IKOJIOTUYECKOW KYJIBTYPHI, OTBETCTBEHHOTO,
OepeKHOr0 OTHOILIEHHUS K TMPHUPOZE, OKPYKAIOLIEH cpele Ha OCHOBE POCCHUMCKHX TPaJAULMOHHBIX
JIyXOBHBIX LEHHOCTEM, HABBIKOB OXPaHbl, 3aIlIUThl, BOCCTAHOBJICHUSI MIPUPOJIbI, OKPYKAIOLIEH CPEBI.
[leneBbIM OPUEHTHPOM SIBIISIETCS OCO3HAHHE HEOOXOIMMOCTH NMPUMEHEHMS 3HAHMSI €CTECTBEHHBIX U
COLIMANILHBIX HAyK I Pa3yMHOTO, OCpeXJIMBOTO MPHPOIOIOIL30BaHUSI B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

L[eHHOCTI/I HAay4YHOT'O MO3HAHUSA — BOCIIUTAHUEC CTPCMIICHUSA K ITIO3HAHUTIO CG6SII/I APyrux JIIOI[GI;'I,
IpUpObl U OOlIeCTBa, K MOJTYYCHHIO 3HAHWM, KadyeCTBEHHOIO 0Opa30BaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEH. lleneBbIMU OpUEHTHpaMu SBISIOTCSA: (HOpMHpOBAHUE
JeSTeNIbHO BBIPAXKEHHOTOMIO3HABATEIBHOIO HHTEpeca B 001acTu (GU3MKU C YYETOM CBOMX MHTEPECOB,
CIIOCOOHOCTEH, TOCTH)KEHUH; TOydYeHUEe TIPEICTABICHU O COBPEMEHHOW HAay4HOH KapTUHE MHpPA, O
JOCTHKEHUSX HAYKH U TEXHUKH, O 3HAYEHUU HAYKU B )KU3HHU POCCUIICKOr0 00111ecTBa, 00€CIIEYeHUH €T
6€3OHaCHOCTI/I; HpI/IO6p€T€HI/I€ HaBbIKOB KPHUTHYCCKOI'O MBINIIJICHUA, OIMpCACIICHUA IIOCTOBCpHOfI
HAayyHOM WH(GOPMAIMU U KPUTUKH aHTHUHAYYHBIX MPEACTABICHUN; pa3BUTHE U IPUMEHEHHE HAaBBIKOB
Ha6JHOI[eHI/I$I, HaKOIIJICHU n cucreMaTru3anun (baKTOB, OCMBICJIICHUA OIIbITaB €CTCCTBCHHO-
HAYYHOU 00JIaCTH MMO3HAHUS, HCCIIEI0BATEIbCKON eI TEIbHOCTH.

OcobeHHoCTH pabOThl YUUTES 110 IPOrpamMme

[Tpu peanuzauuu JaHHOM HpOrpaMMbl 3ajadya y4duTeNsl COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBHS Ul YCBOCHMs OOYYAIOIIMMHUCS HOBBIX 3HAHWM, NpUOOpPETEHUs] HMMH HOBBIX YMEHUH H
3aKpeIUIEHUS]  HABBIKOB, HEOOXOAMMBIX ISl TIPOBEACHHUS (PU3MUECKUX SKCIIEPUMEHTOB M aHAIN3a
HOJIyYEHHBIX pe3yJIbTaTOB.

Jis pemieHust 3TOM 3ajadud HEOOXOAMMO HaiWyue B KaOuHere (u3uku o0opyloBaHu,
KOMIUIEKTYIOIIMX W PACXOJHBIX MAaTepUalioB, TPeOyOIMXCS JUIsl IPOBEACHUS CaMOCTOSTEIbHbBIX
pabot u paboT npaktukyma. [lepedens npeanaraemblx  paboT  cHOpPMHUpPOBAH TakUM  00pa3oM,
YTO TOJrOTOBKAa K MX IPOBEIACHHMIO HE [OJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyAHEHUH —
BCE HEOOXOAUMOE Ul peau3allii MPOrpaMMBbl, KakK MpaBWIIO, JUOO HAXOJUTCAB KaOuMHeTe (PU3MKH,
00 TOCTYIHO B TOBCEAHEBHOM OBITOBOM OOMXOJIE.

Ilepen HavaaoM 3aHATHM YYMTEII0 PEKOMEHIYETCS CaMOCTOSITEIBHO BBIIIOJIHUTH BCE
TEOPETUYECKHE 3a/1aHHUs, CAMOCTOSITENIbHbIE paOdOThl U PabOTHl MPAKTUKYMa, KOTOPBIE JOJKHBI OyayT
BBINOJIHATH 00yyaromuecsi. 3To JacT YUUTEIIOBO3MOXKHOCTh HE  TOJBKO  BBISIBUTH  BO3MOXKHBIE
TEXHUYECKHE  MpOoOJIEMbl, HO U MOJYYUTh KOHTPOJIbHBIE PE3YyJbTaThl U3MEPEHUN U UX 00paboTKH,
KOTOpbIE TIOHAA004TCs U1 NanbHENIIeN TPOBEPKH MPAaBUIbHOCTH BBIIIOJHEHUS pab0T 00yJaromuMHCS.
[TockonbKy OJHUM W3 TJIaBHBIX PE3yJbTaTOB pabOThl YUUTENd B paMKax BHEYPOUHOM JEATEIbHOCTH
SBJISIETCS IMYHOCTHOE Pa3BUTHE OOYYAIOLINXCS, YUUTEIIOPEKOMEHIyeTCSl TpU TNPOBEICHUM 3aHATHI
0  MporpaMMme AakTUBHO Yy4YacTBOBaThb B JESATENBHOCTH OOY4YalOIIUXCs, KOHTPOJIHUPOBATH XOJ
BBITTOJIHEHUSI UMHU SKCIIEPUMEHTAIbHOM paboThl, HANpaBiIsATh W KOPPEKTUPOBaTb HUX JEHCTBHI,
CBOEBPEMEHHO  YKa3blBaTb Ha OHIMOKM M  HEAOYEThl, IOJCKA3bIBaTh U JEMOHCTPUPOBATh
NpaBUIbHBIE CHOCOOBI BBIMOJHEHHUS NPAKTUYECKOH palboThl, 0OCYXJIaTh NPUYMHBI U BO3MOKHBIE
MOCNEACTBHUSl  JIOMyCKaeMbIX omubok. Bo Bpems 3aHATHII  HEOOXOIUMO  MOJAEPKHUBAThH
N00pOosKeNaTeNbHyI0 aTMOC(epyCOTpYIHUUECTBA.

VYuurento cieqyer y4yuThIBaTh, UTO JIOTMKAa OCBOGHMSI IPOrpPaMMbl  IPEANOIaraeT
MOCJIEI0BATEIbHOE U3yUeHHE MaTepualia — CHavaua o0y4JarouIecsJ0KHBl OCBOUTE 0a30BbIe PUEMBI
U METOJbl IPOBEACHUS PU3NUECKUX U3MEPEHHM 1 00pabOTKU MOTydyaeMbIX pe3yJIbTaToOB, a YXkKe 3aTeM
IPUMEHATh HX Ha MPAKTUKEIIO CXEME «OT IPOCTOr0 K ciloxHOMY». IloToMy mpumepHas cxema
MIPOBEJCHUS 3aHATUI 1O IPOrpaMMe MOXKET OBbITh CIEAYIOLIEH:
00BSICHEHUE TEOPETUYECKOTI0 MaTepuaa 1o TeMe;

MOJrOTOBKA K BBINOJHEHUIO CaMOCTOSITENIbHOM paboThl WM pabOThI MPaKTUKyMa — OOCYXJIeHUE
3aJaHMsl, YCTPOUCTBA HKCIEPUMEHTANIbHON YCTaHOBKH, HEOOXOAMMOIO TEOPETHYECKOTro MarepHala,
NPUEMOB U METO/OB MPSAMBIXKCIIEPUMEHTAIbHBIX HM3MEPEHH, c1oco00B UX OOpabOTKH M OLIEHKH



MOTPEIIHOCTEN U3MEPEHUN;

MPOBEJICHUE CAMOCTOSITEIbHON paboThI MM paOOThI MPAKTUKYMa, KOHTPOJILIIPABUIIBHOCTH TIPOBEICHIS
WU3MEPEHHUI;

00paboTKa MOTyYEHHBIX IKCIIEPUMEHTAIBHBIX TAHHBIX, OIEHKA MOTPEIIHOCTEH;

o0cyXJIeHHE PEe3yJbTaTOB OO0paOOTKH MOJYUYEHHBIX SKCIEPUMEHTAIBHBIX NAHHBIX M IMPOBEpPKa HX
MPaBUILHOCTH.

B ciyuyae HexBaTKu BpeMEHH Ha peaju3aluio B Kjlacce MyHKTa 4 TaHHOW CXeMbBIPEKOMEHyeTCs
MPEIJIOKUTH OOYUIAFOIIIUMCS BBIIOJTHATH COOTBETCTBYIOIIUE ICHCTBUSL IOMAa, a IyHKT 5 peaan30BaTh
B Hayajle CIEAYIOIIEro 3aHsATHs, JTUO0 MPOBECTH HEOOXOIUMBbIE OOCYKIEHUS ¢ 00yUYaIOIUMUCS B
MOPSIIKE UHIAUBUyJIbHON PabOTHI.

2. COJAEPXAHUE KYPCA BHEYPOUHOU JEATEJbHOCTH «OCHOBBI
®U3NYECKOI'O SKCIIEPUMEHTA(®U3UKO-MATEMATUYECKHUM

IMPO®UJIb)»
10 KJIACC
3anstue 1. [lorpeniHocTH B 3KCIIEpUMEHTE
Jexkyua «lTorpemnocru HPSAMBIX u3Mepenui». OOcyxnaercs npupona

BO3HUKHOBEHUS MOIPEIIHOCTEH, METO/Ibl UX MUHUMU3ALUU U OLIEHKH.

Jekyus «IlorpemHoCTH KOCBEHHBIX u3MepeHuil». OOCyX AaoTcsi METOJbIM NMPUEMBl OLIEHKU
HOrPEIIHOCTEN KOCBEHHBIX U3MEPEHHH.

3ansTue 2. OneHKa NOrPeIIHOCTEH MPSMBIX U KOCBEHHBIX U3MEPEHUH

Camocmoamenvnasn paboma «OLEHKa NOTPENIHOCTEN KOCBEHHBIX U3MEPEHUIIIO pe3yJIbTaTaM MPSMBbIX
U3MEPECHUIN.

3ansatue 3. Ycpeanenue uzmepenuil. Ciyyaiinas norpemsocts. Kunematuueckue u3smepeHus

Jlexkyua «CnyuaiiHple NOIPEIIHOCTH». B COOTBETCTBUM € ypOBHEM HOATOTOBKU OOYyYaroLIUXCsA U
JOCTYIIHBIM 000pYI0BaHUEM MOXKET OBbITh IIPOBE/IEHA OJIHA U3 JABYX pa0OT MpaKkTHUKyMa.

[TpakTukym Ne 1

3aodanue. Onpenennure ¢ MaKCUMaJIbHON TOYHOCTBIO CPEIHIOK CKOPOCTh JIBUYKEHUS 3€PHBIIIIKA MIIEHa
B OyTBUIKE C BOJIOM.

Obopyodosanue.  IlmieHo,  HamoOJIHEHHas  BOAOM  IJIACTHUKOBAs OyThUIKa C OTpEe3aHHBIM
TOPJIBILIKOM, CEKYHJIOMED, JIMHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcst cepusi SKCIEPUMEHTOB MO U3MEPEHHIO C TOMOIIBIO
CEKYHJIOMepa BPEMEHH MPOXOXKAECHHUS 36pHBILIKOM IMIIEHAB TOJIIIE BOABI HEKOTOPOTo (PUKCHUPOBAHHOTO
paccTosiHus BIOJb BEpTUKaIU. Beluucnsercs cpenHee BpeMs ABMXKEHUs 3epeH. PaccumtsiBaercs
CPeAHSISTyCTaHOBUBILASICS CKOPOCTh 3TOT0 ABMKEHUs. OLEHUBAETCS MOTPEIIHOCTb.

Onucanue cxodxceli pabomel npakmuxyma: BCEPOCCHICKas OJMMIMNANa IIKOJbHUKOB MO (HU3UKE,
pervoHanbHbIi 3Tan 2023 1., 3anaya «IlimeHo u BA3KOCTHY .

[TpakTukym Ne 2

3aoanue. CoGepute yCTAaHOBKY JJIS 3aIlycKa IIApUKa B MOJIET ¢ HEKOTOPOM BBICOTHI C (PMKCUPOBAHHOM
TOPU30HTAIIBHON HAa4aJIbHOW CKOPOCTHIO. MccnenynTe3aBUCHMOCTD BEPTUKAIIBHON U TOPU30HTAIbHOU
KOOpJMHAT Iapuka npu nosnere.Onpenenure CKOpOCTh MIapyUKa B HavaJle moJjera.

Obopyoosanue. CTaIbHON IMAPHK, MTyCKOBOE YCTPOUCTBO (OTPE30K ATFOMUHHUEBOTO TPOMUIISL, MAarHUT
HEOJMMOBBIM, JIBa CTajJbHBIX IIAPUKA), IITATUBC JIATKOM M MYy(TOH, MalspHbIA CKOTY, pyJeTKa,
KONUpoBajbHas Oymara.

Kpamxoe onucanue pewenus. OcyuiecTBisercs cOOpka MyckoBOi ycTtaHoBKH. IIpoBomutcst cepus
SKCIIEPUMEHTOB 10 3aITyCKY IIapuKa B MOJIET U U3MEPEHUIO KOOPAUHAT MaJIeHHs IIapuKa OTHOCUTENIEHO
Touku cOpoca. [1o mosyuyeHHbIM JaHHBIMPACCUNTHIBAETCS HaYajIbHasi CKOPOCTb I0JIeTa [IapuKa.
Onucanue cxoxceti pabomvl npakmuxyma: MEXIyHaApOAHas OJIMMIIHNAJA MO SKCIEPUMEHTAIbHON
¢uzuke 2021 r., 3anaua «[lymkay.

3ansrtue 4. [IpocTeiine reomeTpuueckre U3MepeHus

[IpakTukym

3adanue. Onpenenure ¢ MaKCUMAJIbHOH TOYHOCTBIO TOJIIMHY IPOBOJIOKWY BHEUIHUN TUAMETP



UTJIBI, TUTOIAIh HAPHCOBAHHOM Ha JTucTe Oymaru purypsl, 00beMOpycka. OLeHUTe MOrpenrHoCTH.
Obopydosanue. IlpoBonoka, uria OT mmpuna (CO CTOYCHHBIM OCTpUEM), H300pakeHHe (UTYPBI
CIIO)KHOW (opMBI Ha pa3TMHOBAaHHOW KBajpaTamMu Oymare, JCpEeBSHHBIA OpYyCOK, JIMHEWKa,
[ITAHTCHITUPKYJIb.

Kpamxoe onucanue pewenusn. TIpoBomsTCS W3MEpEHHs TOJIIMHBI TPOBOJOKH METOIOM PsIOB.
[IpoBoauTCsSt M3MEepEeHUE TUaMETPa UTIIbl METOJOM MPOKAThIBaHUA. [[pOBOIUTCS H3MEPEHUE TUIOIIATN
(GUryphl METOJIOM TOJICUETa TUIOMIAIN M0 KIETKAMCETKH M3BECTHOTO Iiara. [IpoBoauTcsi u3MepeHue
rabapuToB Opycka W BbIYHCIEHUE ero oObema. OIeHUBAETCS MOTPEUTHOCTh M3MEPEHHBIX BEITHYMH.
[TpoBOmUTCS MTpOBEpKA MPABUIBHOCTH U3MEPEHUS TMaMETPa UTJIbI C TOMOIIBIO IITAaHT CHITUPKYJIS.

3ansarue S. ['paduxu AKCIIEPUMEHTAJIBHBIX 3aBUCUMOCTEH. I'paduueckas
00paboTKa JaHHBIX
Jexkyusa «Odopmnenuerpadukon AKCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEH.

I'papuaeckas oOpaboTKa JTaHHBIXY.

OO6cyxaroTcs OCHOBHBIE TIpaBuiIa ohopMiIeHUs rpaUKOB 3aBUCUMOCTEN (PU3UUECKUX BETUYUH JIPYT
OT JipyTa.

Camocmoamenvnaa pabdoma «Iloctpoenue rpaduKoB B COOTBETCTBHHC H3YyYCHHBIMH IPABUIAMHU
C UCTIOJI30BaHUEM I'OTOBBIX TaOJIHII C JAHHBIMID.

Hcnonvsyemvle mamepuanvi: METOIUYECKUE peKoMeHAanuu LIeHTpanbHON MpeIMeTHO-METOINIECKOM
KOMUCCHM TI0  OLICHMBAaHUIO OQOpPMIICHUS TpaHKOB HAa MPAKTHYECKHX Typax BCEPOCCHUCKON
OJIMMITHAIBI IIKOJIEHUKOB IO (PU3HKE.

3anstue 6. O0paboTKa HETMHEHHBIX 3aBUCUMOCTEH: JIMHEAPU3alHs, IO/ICUET IJIOMIAAN IO/ TpagHuKoM,
MIOCTPOCHHE KacaTeIbHBIX K rpaduKy

Jlekyua «JIluHeapuzanys OSKCIICPUMEHTAIBHBIX 3aBHCUMOCTEH M JIpyrue rpaduyeckue CrnocoObl
00pabOTKH JaHHBIXY.

OOcyxmaeTcsi METO/ 3aMEHBI NEPEMEHHBIX NMpPU JHMHEApU3alMK SKCICPUMEHTAIbHBIX 3aBUCHMOCTEH.
O06cyxnaercst GU3MUECKHUI CMBICT IIOMIAANUITION TPA(UKOM U YTIIOBOTO KO3(h(UIMEHTa KacaTeIbHON K

rpaduky.

3anarue 7. W3mepeHne  3aBUCMMOCTH KOODJIMHATBl T'PAHUIIBI 00J1IaCT HaMOKaHUs
OT BpeMEHHU. JInHeapu3anus 3aBUCUMOCTH

IIpakTukym

3adanue. Beipexpre n3 OyMakHO canderku neHTy umHoi 30 cM 1 mmprHOoii2—3 cM. OImycTuTe KOHEIl
OyMa)KHOW JIEHTHl B BOJY M BKIIOUUTE CeKyHJIoMep. M3yunTe 3aBUCHMOCTb KOOPJHMHATHI T'PAHULIBI
o0nacTy, mponuTaBIIelcs BOAOH, OT BpeMeHU. OmpenenuTe XxapakTep 3TOH 3aBUCUMOCTH.
Obopyoosanue. CexyHnomep, OyMaxxuble canpeTku, pyjierka, yamka [lerpu.

Kpamxkoe onucanue pewsenus. CTaBUTCS OIBIT 110 U3YYEHUIO ABM)KEHUS TPAHULIBI HAMOKaHUS OyMaKHOM
canderku. HMcronpzyercs 3aMeHa TEPEMEHHBIX AJIS JIMHEApU3alUU 3aBUCUMOCTH U MOCTPOCHUS
JUHEMHOro Trpaduka, KOTOPBIM BHOCIEACTBUM MO3BOJIIET CYJIUTh O KOHKPETHOM XapaKTepe
3aBUCHUMOCTH.

Onucanue cxodxceu pabomul npakmuxyma: 3anada Ne 32 «HamokaHUEeTKaHI».

3ansTtue 8. MzyueHue ynpyroro rucrepesmca

[IpakTukym

3aoanue. 3akpenure ¢ MOMOIIBIO 3a)XMMa JUHEWKY Ha croie. [IpoaeHbTe MyKKy3axuMa B KOJIBLO
0aHKOBCKOM pe3MHKHU. 3alenuTe KPIOYKOM JHHAMOMETpa KOJbIO pe3uHKH. M3mepbTe 3aBHUCHMOCTH
JUIMHBl DPE3MHKHM OT PACTATUBAIOLIEH CHUJIBI MPU Harpyske (pacTspkeHUM) U pasrpyske. [Iposenure
u3Mmepenus ¢ maroM B 0,5 H, mpu kaxxaom uzmepenuu aenaite 3anepxky B 30 c. [Toctpoiite rpaduk
U3MEpPEHHONW 3aBUCHMOCTH, ONUIIMTE €€ xapakTtep. CraenaiTe MpeaNnookKeHUs O MNpPUYNHAX
HaOmo1aeMoi  3aBUCHUMOCTH. PaccumTaiite, B Kakux mpefenax JeXHUT Kod()(PHUIMEHT >KeCTKOCTH
pPE3NHOBOro KouibLia. Mcnonb3ysl NMOJy4eHHBIE AAHHBIE, PACCUUTANTE, KaKyl0 SHEPIUI0 IOIJIOTHIIA
pe3MHKa 3a BpeMs IPOBEICHUS U3MEPEHUI.

Obopyoosanue. JluHelka, 3aXKuUM, TUHAMOMETp C MpenenoM u3MepeHuit 5 H, pe3nHoBOe KOJbIIO
(pe3uHKa 17151 GAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIIOMHAETCS ONBIT IO M3YYEHUIO 3aBHCHUMOCTH CHJIBI  YIPYTOCTHU
PE3MHOBOTO KOJIbIIA OT €ro JUIMHBI IPH MOCTENIEHHOM YBEJIWYEHUH U IIPU IMOCTENIEHHOM YMEHbIIEHUN



pactsruBaromei cwibl. HaOmromaercst siBIeHWE ympyroro rHcTepe3uca. JIBe momydeHHBbIE
SKCHCPUMCHTAJILHBIC 3aBUCUMOCTH HAHOCATCA Ha OJUH rpa(bmc. HpOBOIII/ITCSI AHAJIN3 TIOJIYUYCHHBIX
pe3yJIbTaTOB.

3ansitue 9. HaxoxnaeHune wmacchl TUHENKH 5 LINPULA c TIOMOILIBIO
YPaBHOBELIMBAHUS pbluara
[IpakTukym

3adanue. Onpenenure ¢ MakKCUMajlbHOW TOYHOCTBHIO MAacCy IIIPHIA U MAacCyJIUHEHKH.
Obopyodosanue. lllnpunr o6bemoM 20 mit, TUHEHKA, CTaKaH ¢ BOJOH.

Kpamkoe onucanue pewenus. K KOHIly InuHEHKH, KOTOpas HCIOJB3YETCSB KayecTBE phlyara,
noJBEIIMBaEeTCsl wpull. M3mepsieTcss 3aBUCUMOCTb KOOPAMHATHI TOYKU OINOPHI YPABHOBEIIEHHOI'O
pblyara oT oobeMa BoAbl B mimpuile. [1o nmomydeHHbIMIaHHBIM OINPEAETSIOTCS Macca LINpUlla U Macca
JIMHEUKH.

Onucanue cxooiceti pabomuvl npaxmukyma: peruoHaNbHBIA dTan onumnuaasl uM. [[x. K. MakcBesa o
¢dmuke, 2014 r., 8 knacc, 3amaua «HemecTpyKTUBHBIN aHATH3Y.

3ansatue 10. U3mepenue kosdduuueHTa SHEPreTUYeCKUX MOTEeph TMPU OTCKOKE IIapHKa OT
MOBEPXHOCTHU

IIpakTukym

3adanue. IlpoBenute HcclieOBaHUE 3aBUCUMOCTU BBICOTHI OTCKOKA HIApUKA I1OCIIE COYAAPEHUs C
MOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. [IpoBeauTe OMBIT A7 ABYX TUMOB IIapuKOB. OnpeaenuTe
XapaxkTep 3aBUCUMOCTH.

Obopyodosanue. Ulapuk nanas HACTOJBHOTO TEHHHUCA, PE3MHOBBIM IIAPUK IIOMPHITYHY», PYJIETKa,
MAaJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OMBIT MO U3MEPEHHUIO BBICOTHI OTCKOKA IIApUKA TOCIE
COyJapeHusi C TIOBEPXHOCTHIO  TOPU3OHTAILHOTO  CTOJIA B 3aBUCHMOCTH OT BBICOTHI cOpoca.
W3mepenust mpoBOASTCS AL IBYX THIIOB MIAPUKOB. [Jisi pe3MHOBOrO IIapHKa 3aBHUCUMOCTH SIBISIETCS
OpsIMOM MPOIMOPLMOHAIBHOCTBIO, Ui IIApUKa OT HACTOJILHOTO TEHHHCA 3aBUCUMOCTb HE SIBIISICTCS
TakoBOi. OOCYXIaI0TCSI BOBMOYKHBIE PUYUHBI TIOJTYUYEHHBIX PE3YJIbTaTOB.

3ansrue 11. Onpenenenue TEMI0EMKOCTH TBEPAOTO Tela

IIpakTukym

3aoanue. Onpenennure ¢ MAaKCUMaIbHOW TOYHOCTBIO TEIJIOEMKOCTh TPY3HKa.

Obopyooeanue. I'py3uk maccoii 50 1, crakan o0bemoMm 0,2 11 ¢ BOZ0M KOMHaTHOMTeMIepaTypbl, EMKOCTh
C TOpsiYeil BOJIOH, ABA TEPMOMETpa, caindeTKu, MOJHOC, HUTh.

Kpamkoe onucanue pewenus. ITpoBOIUTCSA ONBIT IO M3MEPEHUIO TEIJIOEMKOCTH I'Py3UKa METOJOM
HepeHoca ero U3 XoJ0IHOM BOJIbI B Topsiuyto. OLeHUBAETCSI H3MEHEHUE TEMIIEPaTyphl XOJIO0IHOM BOIBI
3a CYET MOJIyYEHHs] KOJIMYECTBA TEIUIOTHI OT TOPSYEro rpy3uKa.

3anstue 12. VM3mepeHune TeMmepaTypbl pyK SKCIEpUMEHTAaTOopa W JIaBICHUS,KOTOPOE MOTYT CO37aTh
€ro JIETKHUE

[IpakTukym

3aoanue. 1) Ompenenure BHyTpeHHee cedeHue TpyOku. Ilopcoenunure k mmpuiry oobemom 20
MJI TpyOKy € MOMEIIEHHON B HE€ Karuied BOABL. 3aKMUTE IIMPHI] B JAJ0HIX U HarpeBaiTe ero Takum
o0Opa3oM B TeueHHe 5 MUHYT. M3MepbTe nepeMmelneHue Kamiu mo Tpyoke. Mcmonb3ys noiydeHHble
JTaHHbIE, OLIEHUTE TEMIIepaTypy pyK dKcrepuMeHnrtatopa. 2) Jloxkaurech, Korjaa MNP CHOBA MPUMET
KOMHATHYIO TeMIlepatypy. BayBas Bo3yx B cBOOOAHBIN KOHEI TPYyOKH, H3MEphTE NepeMeIIeHNe Kl
Ipy MaKCUMaJIbHOM JIaBJIEHMM BO3JyXa, CO3[aBa€MOM Ha KoOHIle TpyOku. lcronb3ys mogydeHHbIE
JTaHHbIE, OLIEHUTE 1aBJICHUE, KOTOPOE MOT'YT CO3/1aThJIETKAE IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpurny oobemom 20 mu, TpyOKka OT WH(Y3HMOHHON CHCTEMBI, BOJa, JIMHEHKA,
CEKyHI0MED.

Kpamxoe onucanue pewenus. 1) K mmpuiry oopemom 20 MJT TOACOSTUHAETCS TPyOKa C TOMEIICHHON B
Hee Karuien Bojibl. Lnpurr HarpeBaeTcs pykamu, u3mMepsieTcsnepeMelieHre Kariu no Tpyoke. Ha ocnose
JaHHBIX O CEYEHMM TPYOKM UM oO0beMe BO3[yXa B MINPUIE pPACCUUTHIBACTCA TeMIepaTrypa pykK
JKCIIEPUMEHTATOPA.

2) Ucnomnb3ys Ty e YCTaHOBKY, SKCIIEPUMEHTATOp CO3[aeT JaBJICHWE BHYTPU CBOOOIHOTO KOHIIA



TpyOku. Kamis Boasl mepemeniaercst no TpyOke. Ha ocHOBe IaHHBIX O €€ CMELIEHUH OLEHUBAETCS
JaBJIEHHE, KOTOPOE MOTYT CO3JaTh JIETKUE IKCIIEPUMEHTATOpa.

Onucanue cxodxceii pabomvl npaxkmuxyma: 1) 3aKIIOYATEIbHBIA 3TAll BCEPOCCHICKON OJIMMITHAIIBI
mKOJIbHUKOB, 2023 1., 10 knacc, 3agaua «HacbieHHsIit napy.

3anstue 13. DddexTuBHbil Ko PHUIUEHT XecTKOocTH cucTeMmbl. Ompenenenue Moxayis HOnra
IPOBOJIOKH C MTOMOIIBIO pbruara. OnpeieneHue npenpena ynpyroi nedpopmanuu

[IpakTukym

3adanue. Onpenenure ¢ MAaKCUMaJIbHON TOYHOCTBIO MOYyJIb FOHIa IpOBOJIOKH.

Obopydosanue. lllTaTuB ¢ ABYMs JIallkaMHy, [POBOJIOKA, JTUHEIKA NepeBsiHHAs AUHOM S50 cM, Tpy3bl
maccoii o 50 r, 1Ba KaHLEISIPCKUX 3aKUMA.

Kpamkoe onucanue pewenus. Jlunelika noABemInBaeTcss Ha MPOBOJIOKE TaK, YTOOBI MOTYYHICS CUIBHO
HEPaBHOIUICYMH phlyar. biM>kHMM K TOUKE 110JBeCa KOHELl TOPU30HTAIIbHON JIMHEHKH OIUPAETCS CHU3Y
Ha Janky mraTtuBa. K qpyromy KOHIly JMHEHKH MOABEIIMBAIOTCS Ipy3bl. M3mepsercs 3aBUCHMOCTD
CMEILICHUS KOHIA JJMHEWKH, K KOTOPOMY NOABELIMBAIOTCS TPY3bl, OT UX CYMMapHOU maccel. Ha ocHOBe
MOJyYEHHBIX JAHHBIX U TEOMETPUYECKUX IMapaMETPOB YCTAHOBKM pacCUUThIBaeTCs MoAyib FOHra
IIPOBOJIOKH.

Onucanue cxooiceti pabomwl npaxkmuxyma: 3agada Ne 9.30.

3anstue 14. U3mepenne ko3 duiimenTa moBEepXHOCTHOTO HATSKEHUSI METOJJOMOTPBIBA

IIpakTukym

3aoanue. llpunymaiite cnoco® U3MEpeHUs: CUibl, KOTOPYIO TpeOyeTcs MPUIOKHUTH K IPOBOJIOYHOM
paMKe g TOro, 4ToObl OTOPBAaTh €€ OT MOBEPXHOCTH BOAbL. [IpoBeauTe SKCIEPUMEHT M OLIEHUTE
K03(pPHUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

Obopydosanue. KioBeTra mupokas ¢ BOJOH, IPOBOJIOKA, BECHI, HUTb.

Kpamkoe onucanue pewenus. IIpoBOIUTCS ONBIT 10 U3MEPEHUIO CHJIBI OTPHIBAIIPOBOJIOYHON PaMKH OT
MOBEPXHOCTU BOABI NpPU pa3jIMuYHBIX MepuMmerpax pamku. [IpoBoauTtcs oueHka koddduumeHta
MOBEPXHOCTHOTO HATSKEHHS BOJIBI.

Onucanue cxodiceil pabomul npakmuxyma: 3amada Ne 331,

3ansrue 15. Onpenenenne TOYKH pockl. 3HAKOMCTBO € AJIEKTPUYECKUM KOHIEHCATOPOM

[paktukym Ne 1

3aoanue. OLieHNTE BIAXKHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. TIpoOupka CTEKJITHHAs, MAJICHbKHUE KYCOUKH JIbJIa, TEPMOMETP,Ta0IHIa 3aBUCUMOCTH
JABJICHUS HACBIIIEHHOTO Mapa BOABI OT TEMIEPaTypPHI.

Kpamxoe onucanue pewenus. B mpoOupKy C BOAOW TIOCTENEHHO MOOABISAIOT KYCOYKH JbJa M
JOXKHIAIOTCS MOMEHTA BBICTYIUICHHS Kamellb pochl Ha MOBEPXHOCTH MpoOupku. ITo momyuyeHHbIM
JTAaHHBIM O TEMIIEpaType TOUKE POCHI C TOMOIIIBIO TaOJIUIIbI 3aBUCUMOCTH J1aBJICHUS HACBHIIIEHHOTO Mapa
BOJIBI OT TEMIIEPATYPhl ONIPEEISIETCS OTHOCUTENBHASL BIIAYKHOCTh BO3/JyXa B KOMHATE.

Onucanue cxooiceit pabomul npaxmuxyma.TnaBa Ne 3, maboparopnas padora Ne 9.

[Tpaktukym Ne 2

3aodanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO OTHOLIEHHE AJIEKTPUYECKUX EMKOCTEH ABYX
KOHJICHCATOPOB.

ObopyodosaHue. ABa SIEKTPOIUTUYECKUX KOHJIEHCATOpa, BOJILTMETpP, Oarapeiika, COETUHUTENbHbIE
IPOBOJA.

Kpamxkoe onucanue pewenus. IIpoBoauTCS ONBIT MO 3apsKe KOHIEHCATOpa OT JIPYyroro 3apaHee
3apsKEHHOTO KOHJIEHCATOopa. N3mepstores HaIpsDKEHUsT Ha KOHJEHcaTopax A0 M I0Cie
NoAKJIF0YeHU. OLIEeHUBAETCS OTHOIIEHUE EMKOCTEW KOHIEHCATOPOB.

Onucanue cxodiceil pabomul npakmuxyma:3anada Ne 10.22.

3ansarue 16. M3ydeHnue npouecca pa3psaku KOHIAEHcaTopa

[IpakTukym

3adanue. V3yunrte 3aBUCUMOCTb HANpPSDKEHUS HA KOHJIEHCATOpPE OT BPEMEHHUIIPH €ro pa3psike.
Onpenenure eMKOCTb KOHAEHCATOPA.

Obopyodosanue.  DIEKTPOIUTUYECKHN  KOHAEHCATOp, BOJBTMETp, Oarapeiika, CeKyHAOMED,
COEIMHUTEINIBHBIE IPOBOJA.

Kpamxkoe onucanue pewenusa. IlpoBoautcs naMepeHne 3aBUCMMOCTH HaPsHKEHUS Ha pa3pshKaromeMcest



KOHJIEHCAaTope OT BpeMeHH. JlenaeTcs olleHKka eMKOCTH KOHJIeHcaTopa. B kauecTBe conpoTUBICHUS IS
pa3psAKU KOHACHCATOPA BBICTYIAeT BHYTPEHHEE COMPOTHBIICHHUE BOJIETMETPA.

Onucanue cxooiceti pabomul npakmuxyma:3agada Ne 10 «Mzyuenue cBeroanoaa» (dactp Ne 1).
3anstue 17. OnpeneneHue y1eabHOTO COMPOTUBIICHUS MaTepraia MPOBOJIOKH

[IpakTukym

3aodanue. Onpenenure yaeabHOE CONPOTUBIIEHNE IIPOBOJIOKH.

Obopydosanue. JIa MynbTUMETpa (B pEKUME BOIBTMETPA U aMIIEPMETPa), COSAMHHUTENbHBIE TPOBOJIA,
Oatapeiika, 00pa3ibl MPOBOJIOKH, JIMHEIKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Viccmenyemass TMpOBOJOKA COEOUHSETCS IOCIEAOBATENbHO C
amMIiepMeTpoM M MOAKIIoYaeTcs K Oarapeiike. IlapaminenbHO y4yacTKy NPOBOJIOKH TMOJKIIOYACTCS
BOJIbTMETp. M3 OTHOIIEHHS TOKa3aHUI TPHUOOPOBPACCUNTHIBAECTCS COMTPOTUBRIICHUE yUacTKa MPOBOJIOKH,
[IOCJI€ YEero HM3MEpSIOTCS €ro reoMeTpUYecKHe pasMmepbl. V3 MoiydeHHBIX MaHHBIX ONpEeAeseTCs
yAETBbHOECONPOTUBIICHHE MaTepraia, U3 KOTOPOTro U3rOTOBJIEHA IIPOBOJIOKA.

Onucanue cxooicei pabomuvl npakmuxyma: MexayHapogHas OJMMIINANANO SKCIIEPUMEHTATBHON
busuke 2022 r., 3amaya «Majgoe COnpOTUBIICHHUEY.

3ansarue 18. H3mepeHne  BONBT-aMIIEPHOM XapaKTePUCTUKU MOJTyTIPOBOIHUKOBOTO
Iroaa

IIpakTukym

3aoanue. I3MepbTe 3aBUCUMOCTh CHJIBI TOKA, MPOTEKAIOLIETO0 Yepe3 MO, OT M0JaBaeMOT0 Ha HETO
HanpspkeHuss (B mpsMoM U oOpaTHoM HampaBienuu). I[loctpoiite rpaduk BOJIBT-aMIEpHOM
XapaKTePUCTHKH TUOJA.

Obopydosanue. BonbTMETp, ammepMeTp, COCIUHUTENbHBIE MPOBOA, NOMYPOBOIHUKOBBIN AHO,
MakKeTHas 1iaTa, IepeMeHHBIN pe3ncTop, OaTtapeiika.

Kpamxkoe onucanue pewenus. IlpoBonuTcsi dKCIepuMeHT mo u3MepeHuto BAXauoga B mpsMoM u
00paTHOM HamnpaBlIECHUU.

Onucanue cxooiceu pabomwl npaxmuxyma: riaasa Ne 4, naboparopnas padorta Ne 9.

11 KJIACC

3arstue 1. OneHka BETWYWHBI TOPU3OHTAIBLHOW COCTABJISAIONICH MarHUTHOW MHIYKIIMA MarHUTHOTO
noJist 3eMiu

[IpakTukym

3adanue. OueHuTe MOAYIb TOPHU3OHTATBHOW COCTABISIONIEH BEKTOpa MArHUTHOM HWHAYKIUU
MarHUTHOTO TOJIs 3eMITH.

Obopydosanue. Komnac, conenoun (aumamerp 10 cm, 150 BuTkOB), mabGopaTopHbIii OJOK MUTaHWUS,
TPaHCIIOPTHP.

Kpamkoe onucanue pewenusi. TIpOBOIUTCS DKCHEPUMEHT MO OMNPEIECICHUI0 MPOCTPAHCTBEHHOM
OpHMEHTAIMY BEKTOPA WHIYKIIMH MAaTHUTHOTO TTOJIS, CO3/JaBA€MOTOHA OCH COJICHOH 1A ITPH CYNEPIIO3UIINN
MarHUTHOTO TOJII 3e€MJIM M MarHUTHOTO TOJS COJICHOW/A, B 3aBUCHMOCTH OT CHUJIBI TOKA B BUTKaxX
cosieHonaa. 1o 3TOM 3aBHCHMOCTH ONIPEAEIIAECTCS MOAYJIb TOPU30HTAIBHON COCTaBIIAIOIIEN BEKTOpa
MarHUTHON WHIYKIIMU MAarHUTHOTO TOJIS 3eMJIH.

Onucanue cxooiceit pabomwl npaxkmuxyma: riasa Ne 4, naboparopras padorta Ne 12.

3andarue 2. W3mepeHre  3aBUCUMOCTH BEIUYMHBI MarHuTHOM  UHIYKLUHU
MAarHUTHOTO MOJII MarHUTa OT PacCTOSTHUSA
[IpakTukym

3adanue. N3yunte 3aBUCHMOCTb BEITMYMHBI MArHUTHOW WHAYKLIHMHM MAarHUTHOTO IOJSI TMOCTOSHHOTO
MarHuTa Ha €ro IpoJOJIBHOM OCH CHUMMETPUU OT PACCTOSHUS MEXKJY LIEHTPOM MAarHuTa U TOYKOU
WU3MEPEHUI.

Obopyoosanue. CMapT(hoH C MperyCTAaHOBICHHBIM IPOrPaAaMMHBIM OOECIIEYeHUEM JUIsI U3MEpeHus
BEJIMYMHBI MATHUTHOTI'O TOJISI, IVJIMHIPUYECKUN MarHuT, JIMHEWKA, MAJIIPHBIN CKOTY.

Kpamxoe onucanue pewenus. C MOMOIIBIO JTaTYUKOB CMAapTPOHA MPOBOIUTCS NPSAMOE HU3MEpPEHHE
BEJIMYMHBI MATHUTHON MHAYKIMH MAarHUTHOTO ITOJISI HA OCH LMWJIMHAPUYECKOIO0 MarH1uTa B 3aBUCUMOCTH



OT PacCTOSTHUS /10 HETO.

3anstue 3. HabmoieHne MarHuTHOTO TUCTEpE3uca

[IpakTukym

3adanue. HamortailiTe HECKOJBKO BHUTKOB  H30JMPOBAHHOTO  IPOBOJA HA LWJIMHIPUYECKYIO

yacTh Janku IutatuBa. [lomHecuTe Topel Janku ONM3KOK MOJIOKEHHUIO JaTYMKAa MAarHUTHOTO TOJIS

MoOmibHOro Tenedona. IlogaiiTe anekTpUYecKuii TOK B MPOBOJ. M3MephTe 3aBUCHMOCTD BEIMYHUHBI

WHAYKIIMY MAarHUTHOTO IOJISI Ha TOPIIE JIAKU OT CHJIBI IPOTEKAIoIIero dYepe3 MpoBoJ Toka. J[is

3TOr0  BHAyaje  MOBBIIANTE  3HAYCHHA CHJIBI IIPOTEKAIOIIEI0  TOKAa 0 MAKCHUMAJIBHO

BO3MOXKHOTO 3HAuY€HHs, a MOTOM IOHWKAlTe A0 HYJEBOTO 3HAYeHHUsA. 3aTeM CMEHHTE MOJSPHOCTD

HOJKJIIOUYEHUS] HCTOYHHMKA TOKA M MOBTOpUTE OMBIT. [locTpoiite rpaduk, ONUCHIBAIOMINN 3aBUCUMOCTh

BEJIMYMHBI MArHUTHON MHAYKIUU Ha TOPIIE JAIKU OT CUJIbI IPOTEKAIOIIET0 Yepe3 MPOBOJI TOKA.

Obopydosanue. CmapThoH ¢ TPETyCTAaHOBICHHBIM MPOTPAMMHBIM OOECTICUCHUEM JIJISi M3MEPEHUS

BEJIMYMHBI MAarHUTHOTO TOJIs, IITATUB C ABYMS JIAIKaMH, OJIHA U3 KOTOPBIX TOJIKHA OBITh >KEJIE3HOM

(i Apyrod IKENe3HbId CEepJCYHHUK), JA0OpAaTOPHBIA MCTOYHHUK MUTAHUSA, OJIHOKWIbHBIN

U30JIMPOBAHHBIN MPOBO/I, BEIIEPKUBAIOIINI MaKCUMaIbHBIA TOK JIaOOPATOPHOTO HCTOYHMKA MUTAHUS.

Kpamkoe onucanue pewenusn. Jlanka mraTuBa OoOMaThIBa€TCS HECKOJIbKHMHU BHUTKaMH TOJICTOIO

U30JIMpOBaHHOTO TMpoBoja. C momolpl0 JabOpaTOPHOrO0 MCTOYHHMKA MHTAHUS Yepe3 MPOBOJ

IPOMYyCKaeTcss DJeKTpuyeckuid TOK. CHavajga TOK NPOMYCKAalOT B  OJHOM  HANpaBICHHH C

MOCTEIIEHHBIM yBEJIIMYEHHUEM CHJIbl TOKaWM €€  IOCIEAYIOIUM  YMEHBIIEHHEM,  I[OTOM

IpoIEeypy TMOBTOPSIOT AJIst IPOTHUBOIIOJIOKHOTO HAMIpaBiieHHsI TOKA. [Ipy 3TOM n3MepsieTcs Benn4nHa

WHAYKIIMY MarHUTHOTO TIOJIsI Ha TOPIIE JIAMKU IITaTHBa C IOMOIIbI0 MOOMIbHOTO Tenedona. CTpourcs

3aBHCUMOCTh BEITMYMHBI MHIYKIIMA MAarHUTHOTO TOJS OT CHJIBI MPOTEKAIOIIEro Yepe3 IMPOBOJ] TOKA.

OO6cyxaercst TOMyYEHHBIN rpaduK U sIBICHWE MarHUTHOTO TUCTEPE3Hca.

3ansrtue 4. U3yuenue paboThl 2JIEKTPOIBUraTeNs U AMHAMO-MAaIUHBI (4acThb 1)

Jlexyusa  «DnekTpoaBUraTeNs U dJeKTporeneparop». OOcyxkmaercs HCTOpUS HU300pETEHUs
JNEKTPOABUTATENS] U COBEpIICHCTBOBAHUSA €r0  KOHCTPYKLHUH. OnwuceiBaercs

BHYTpPEHHEE YCTPONCTBO 3JIEKTPOJIBUraTelIs U 3JIEKTPOreHepaTopa.

Pazbupatorcs TeopeTuuecKue 3aa4u 1Mo JaHHOU TeMe.

3anstue 5. 3yueHne paboThI 3JICKTPOABHUIATEIIS H JUHAMO-MAIINHbBI (4aCTh 2)

IIpakTukym

3aoanue. 1) TlpoBeanuTe cepuro SKCIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTh CHJIBITOKA, BhIpa0aThIBAEMOA

reHepaTopoM, OT BEIMYMHBI MOMEHTa CHJIbI, MPUWIOKEHHOro K ero Bamy. 2) IlpoBeaute ceputo

9KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTMUNHBI HANIPSDKEHUS, TOJJAHHOTO Ha  DIIEKTPOJBHUTATENb,

OT 4YacTOThl €ro BpPALICHUAN MEXaHHMUECKOW Harpys3Ku ero Baia.

Obopyoosanue. INEKTPUUECKUN MOTOPUYUK C PEAYKTOPOM, HAOOp T'Py30B, peocTaT, COCAMHUTEIbHBIC

POBO/IA, JTA0OPATOPHBIA NCTOYHUK MUTAHUS, MYJIbTUMETP(aMIepMeTp), CEKyHI0Mep.

Kpamkoe onucanue pewenus. IIpoBOAATCS ONBITHI 1O M3MEPEHUI0 3aBUCUMOCTH CHIIBI TOKA,

BbIpabaThIBa€MON reHepaTOpPOM, OT BEIMYMHBI MOMEHTA CHJIbI, IIPUIIOKEHHOTO K ero Baity. [IpoBoaurcs

OTIBIT IO M3YYEHUIO CBSI3W BEIMYHMH HANPSDKCHUS, TOJAHHOTO Ha DJEKTPOJBHUTATENb, OT YaCTOTHI

€ro BpALICHUS U MEXaHMYECKON Harpy3KH ero Baja.

Onucanue cxooicux pabom npaxmuxyma: 1) MexayHapoaHas OJMMITHAA IO YKCIEPUMEHTAILHON

¢usuke 2018 r., 3agaua «MOTOPUYHK C PETYKTOPOMY, ITYHKTHI

NeNe 1-4; 2) MexayHapoiHasi OTUMIINA/A M0 dKCIIepUMEHTaNbHOM pusuke 2022 1., 3anaua «DoHapby,

nyHKTbI NeNe 1-4.

3aHsaTHE 6. N3yuenne 3aBUCUMOCTH IIEpHOJa KojeOaHui  JIMHEHKU Ha
LUJIUHAPUYECKON IIOBEPXHOCTH OT PaJinyca €€ KPUBU3HBI
[IpakTukym

3aoanue. Omnpenenute XapakTep 3aBUCUMOCTH IepHojAa KojeOaHUN IMHEHKH, TMOJO0KEHHOW Ha
HUJIUHAPAYECKYIO TOBEPXHOCTD, OT PaJiyCca KPUBU3HBI ATOW MOBEPXHOCTH.

Obopyoosanue. Habop UWIMHAPOB pPAa3HOrO pajauyca (HampuMep, paziuyHble HWIMHAPUYECKHE
COCY/JIbl), INHEHKA, CEKYHJIOMED.

Kpamkoe onucanue pewenusn. IlpoBogutcs cepust NpsAMBIX HM3MEPEHUN 3aBUCHUMOCTH IIEpHUOJA
KoJie0aHUM JTMHEHKH, MMON0KEHHON Ha IMIMHIPUYECKYIO MOBEPXHOCTh, OT Pajnyca KPUBU3HBI 3TOU



MOBEPXHOCTHU. VCcoIb3yI0TCS METOABI IMHEAPU3aluu U rpa@uecKoro aHauu3a dKCIePUMEHTAIbHBIX
TAHHBIX.

3ansarue 7. Uzyuenue 3aBHCHUMOCTH AaMIUIUTYAbl KOJNEOaHW  MPYKUHHOTO
MasiTHUKa OT BPEMEHU
[IpakTukym

3aoanue. VI3mepbTe 3aBUCHMOCTDh aMIUIMTYAbI 3aTYXalOIUX KoJeOaHHH MPYKUHHOTO MAasTHHUKA OT
BpeMeHHU. [IpoBepbTe runoresy 06 3KCIOHEHIIMATBLHOM XapaKTepe MOJy4YeHHON 3aBUCMOCTH.
Obopydosanue. llpyxuHa OT auHaMoMeTpa c mnpeaenom usmepenuit 1 H, rpy3 maccoir 150 r,
CEKYHJIOMED, IITATUB C JIAMIKON U My TOH, TUHEHKA.

Kpamxkoe onucanue pewenus. 1IpoBoaNUTCS SKCIEPUMEHT MO IMPSAMOMY H3MEPEHHUIO 3aBUCUMOCTU
aMIUTUTY/bl 3aTyXaloIIUX KoJeOaHull Npy)KMHHOIO MasiTHUKa OT BpeMeHH. Crpoutcs  rpaduk
UCCJIEJOBAaHHOM  3aBUCHMOCTHB JIMHEAPU30BAHHOM BUJE.

3ansTue 8. 3MepeHne akTHBHOT'O M PEaKTUBHOI'O COMPOTUBICHUN KaTyIIKUUHIYKTUBHOCTH
[IpakTukym

3aoanue. Cobepute IEKTPUUECKYIO LElb U3 MOCIEe0BATEIbHO COCANHEHHBIX PE3UCTOPA U KaTyLIKH
UHAYKTUBHOCTH. [IpoBeaute u3MepeHHE 3aBUCUMOCTU HANPSDKEHUS HA PE3UCTOpPE OT YacTOThI
[I0JaBaéMOr0 Ha 3Ty 1enb HanpspkeHus. [1o MmosyuyeHHbIM JaHHBIM OIpPEJENIUTe AaKTUBHOE
COIPOTUBIICHUE U PEAKTUBHOE CONPOTUBIIEHUE KATyIIKH UHAYKTUBHOCTH. PaccunTaiiTe MHIyKTUBHOCTD
KaTYLIKH.

Obopydosanue. Karynika WHIYKTHBHOCTH, PE3UCTOP C COIMPOTUBICHHEM, OJIU3KUM K aKTUBHOMY
COIIPOTHUBJIEHUIO KAaTyIIKW MHIYKTUBHOCTH, COEIUHHUTENIbHbIE IPOBOJA, T€HEPAaTOpP HU3KOIl 4acTOTHI,
ocumuiorpad WM BOJITMETP MEPEMEHHOTO HANPSHKEHUSI.

Kpamxoe  onucanue  pewenus.  Cobupaercs  >JIeKTpUYecKass  LIElb U3 [OCIeI0BATEIbHO
COECIMHEHHBIX pE3UCTOpa W  KaTyUIKM MHIYKTUBHOCTU. Ha 3Ty nenp mopaercs mepeMeHHoe
HanpsbkeHue. [IpoBoaMTCS H3MepeHHe 3aBUCUMOCTH HAIPSDKEHUS Ha PE3UCTOpE OT YacTOThI
[I0JJaBa€MOT0 Ha LIETIbHANPSOKEHNU  (aMIUIMTyJa HampsDKeHMsT Ha  BCeM  LeMM  MOCTOSIHHA).
[To Hu3kowacTOTHOW oOOMacTH rpaduka OMpEACNsIeTCs aKTHBHOE CONPOTHUBICHHE KaTYIIKU
UHJTyKTUBHOCTH, 110 BHICOKOYACTOTHOM YacTH OIpeensieTcs UHAYKTUBHOCTbKATYIIIKH.

3ansrue 9. 3Byk. Ocrmutorpamma 3Byka. CIieKTp 3Byka

Jlekyusn «BBeneHue B DKCIEPUMEHTAJIbHYIO AKYCTHUKY». BBOASTCS OCHOBHBIE INMOHSTHS aKyCTHKH.
OO6cyxaercss MeXaHHWKa pacHpOCTpaHEHUs aKyCTMUECKHUX KoyiebaHuil. BBoauTcs moHsTHE TOHA U
obeprona. O0CYKat0TCsl METO/IbI UCCIIEIOBAHNUS 3BYKOBBIX CUTHAJIOB.

[IpakTukym

3aoanue. TlpoBeauTte CEpuI0 SKCIEPUMEHTOB [0 3alUCH  OCHWUIOTPAMMU CIEKTPOB TIJIACHBIX
3BYKOB OJHOM 4acToThl. OMNUIINTE OCHOBHBIE OTJIMYMSAB OCLMJLIOTPaMMax JJIsi pa3HbIX TJIACHBIX
3ByKOB. OTBEThTE Ha BOIPOC, JOCTATOYHO JIM JJIS ONUCAHMUS KaKOro-aulo 3BY4YaHHs OJHOM JIMIIb
CHEKTPOrpaMMbl?

Obopyoosanue. 1lepcOHANBHBIM KOMIBIOTEP C MUKPO(GOHOM MM CMapT(OHC MpeayCTaHOBIECHHBIM
IPOrpaMMHBIM 00€CTIeYeHUEM.

Kpamxoe  onucanue  pewenus. ITpoBonuTcs cepus 9KCIIEPUMEHTOBIIO TOJIYUYEHHUIO
OCIIMJUIOTPAMM M CIIEKTPOB TIJIACHBIX 3BYKOB OJHOM 4YacTOThl. lIpOBOOMTCS CpaBHUTEIBHBIN H
KAaueCTBEHHBIN aHAJIN3 OCLUJIOTPAaMM U CIIEKTPOB.

Onucanue cxooxceti pabomwvl npakmukyma: MexayHapoaHas OJUMIINAIAINO SKCIIEPUMEHTAIBLHOM
¢uzuke 2017 r., 3a7aua « AKyCTUYECKHE PE30HATOPB», yacTh Ne 1.

3ansaTtue 10. Crossune MeXaHUYECKHE BOJIHBI

Jlexkyua «Crosiune MexaHW4yeckre BOJIHBDY. OOCyKIaeTcsi MeXaHHKa CTOSYMX BOJH B OJHOMEpPHOU
cpene. PaccmarpuBarorcs mpuMepbl pa3aMdHbIX IPAHUYHBIXYCIOBHIMA.

[IpakTukym

3adanue. TlogyiiTe B mpoOUpKy Tak, YTOOBI OHA Haydaja 3By4arb. [IpoBeanuTe u3MepeHne 3aBUCUMOCTH
4acTOThl OCHOBHOT'O TOHa M TEpPBOro 00EpTOHA BO3AYIIHOTOCTOJI0A B MPOOUPKE OT BBICOTHI ITOTO
cTonba. Jlig u3MeHeHMs] NJIMHBI BO3JYIIHOTO CTON0a 3amojHsiTe mpoOupky Bojoi. Ompenenute
CKOPOCTb 3ByKa B BO3/YXE.

Obopydosanue. TlepcoHaIbHBI KOMIBIOTEP C MHUKPO(GOHOM WM CMapTHOHC MPEeayCTaHOBIECHHBIM



MporpaMMHBIM o0ecriedeHrneM, mpoOrpka, Boja, JINHEHKa.

Kpamkoe  onucanue  pewenus.  IlpoBogutcs cepus HKCHEPUMEHTOB 110 H3MEPEHUIO
aKyCTHUYECKOIrO CIIeKTpa 3BY4YaHHUS MPOOMPKH, BO3HUKAIOMIETO MpPU BJAYBAaHUU B HEE BO3AyXa.
CrpouTcs TMHeapru30BaHHBIN rpaduK 3aBHCHMOCTH YaCTOThl OCHOBHOT'O TOHAa M MEPBOTO OOEpTOHA
OT BBICOTHI BO3IYLIHOTO cTOJ0a B mpobupke. Ilo mogyyeHHBIM AaHHBIM OMPEIENAETCS CKOPOCTbH
3BYKaB BO3/YXE€.

Onucanue cxooceti pabomwvl npakmukyma: MexayHapoaHas OJUMIINAIAINO SKCIIEPUMEHTAIBHOM
¢usuke 2017 r., 3a7aua « AKyCTUYECKHE PE30HATOPBD», 4acTh Ne 2.

3anstue 11. U3mepenue nokaszaresns npeaoMIeHHUs CTEKIIa

[IpakTukym Ne 1

3adanue. Onpenenure Mokazaresb MPEIOMICHHS CTEKIISIHHOM IJIaCTUHBI.

Obopyoosanue. [IpeamMeTHOE CTEKIIO, MUJUIMMETPOBKA, JIa3epHas yKa3Ka, JIMHEHKHU, IITaTUBBI C JIAMTKOU
1 My TOM.

Kpamkoe  onucanue  pewenus. [IpoBoauTtcs cepus HKCHEPUMEHTOB IO H3YYEHUIO
NepeHaIlpaBIeHUs Jiyda CBETa, MaJaloulero Ha OOKOBYIO MOBEPXHOCTh MPEIMETHOIO CTEKJa, B
3aBUCHUMOCTH OT BBIOpDAaHHOrO yruia mnajeHus. Bwlumcisercs Mokasarenb IMpeIOMIIEHUs Marepuala
IUTACTUHBI.

Onucanue cxoxcetl pabomel npakmuxkyma: MexXayHapoaHas OJUMIIAAAANO SKCIEPUMEHTAIHHON
¢uszuke 2021 r., 3amaua «OTpakeHue, MPeTOMIICHUE U IPOMyCcKaHue», MyHKT Ne 4.

[TpakTuxym Ne 2

3adanue. Onpenennte ¢ MAKCUMAIbHONH TOYHOCTBIO MOKA3aTeNb MpejoMIIeHUIMaTepraia MPU3MbI.
Obopyoosanue. Ilpusma, nazepHas ykaszka, TPaHCIIOPTHP, IITATHUBBHI.

Kpamkoe onucanue pewenus. IIpoBOIUTCS OMBIT MO MU3MEPEHHUI0O MUHUMAIBHOTO yria OTKJIOHEHUS
JA3€PHOr0 Jy4Ya TPEYroJbHOM PAaBHOCTOPOHHEW mnpu3Moil. [lo moslydeHHOMY 3Ha4YeHHIO yrjia
paccuuThIBaeTCA MOKA3aTes b MPEIOMIICHHS MPU3MBI.

3ansartue 12. [TonHoe BHYTpeHHEE OTPaKECHHE

Jexkyua  «llpumenenne  >ddexra  MOTHOTO BHYTPEHHETO OTPAKEHHSI B M3MEPECHHIX).
O6cyxnaercs 3 (exT moITHOTro BHYTPEHHETO oTpaxeHus. OMUCHIBAIOTCS MPUEMBI 110 UCIIOJIb30BAHUIO
aToro 3d(deKTa Ipu MPOBEAECHUN ONTHIECKUX U3MEPEHUH.

IIpakTukym

3aoanue. Onpenenure Noka3areab NPEIOMIICHHUS MaTepralla IpU3MBbl.

Obopyoosanue. CTeKIsIHHAS IPU3Ma, Ja3epHas yKa3Ka, JTMHeHKa.

Kpamxkoe onucanue pewenus. IIpoBoauTcs onbIT Mo HAOMIOAEHUIO 3P QeKTa MOJTHOTO BHYTPEHHETO
OTpa)KeHHsI CBETa, KOTOPBIM pacmpocTpaHsercs B npusMme. M3mepsrorcs mapamerpbl, MpH KOTOPBIX
nocturaercs 3¢ dext. Boruncnsercs noka3aTesb NPeJIOMIICHNs MaTepuaia MpU3MBbl.

Onucanue cxooxceli pabomsl npaxmuxkyma: MexIyHapoaHas OIMMITMAIAMO SKCIIEPUMEHTATBLHOM
¢usuke 2021 r., 3agava «{ucnepcusi», myHkT Ne 1.

3anarue 13. IIposepka bopmybt TOHKOWJIUH3BI C IIOMOILIBIO MeTozaa
napajjiakca, IpUMEHEHHOTO JUIsl ONPE/IETIECHNUS TIONI0KEHUS N300paKeHUs
IIpakTukym

3aoanue. OnipefenuTe ¢ MAKCUMaIbHON TOYHOCTHIO (DOKYCHOE PACCTOSIHUECOOUPAIOIIEH JTMH3HI.
Obopyodosanue. Cobuparoiiasi THH3a, ONTHYECKask CKaMbsl (JTHO0 MEpHast JICHTau KPETICHHE IS JTMH3BI),
JABC UTJIBI OT IOITpUIIa (CO CTOYCHHBIM OCTpI/IeM), HJ'IaCTI/IJ'II/IH,TOI-Ie‘-IHBII\/'I HUCTOYHHK CBETA.

Kpamxoe onucanue pewenus. O6cyxaaercs U neMoHCTpupyeTcs 3¢ ¢exT napamiakca. M3yueHHbIH
3 dexT ucnoab3yercs ISl OMpENeTeHUs TOJOXKEHHUS H300paKeHUsT MCTOYHWKA CBETAa C MaJlod
CBETUMOCTBIO, TOJIYYEHHOTO C TOMOIIBI0 coOupatomeii JuH3bl. [lo HECKOJIbKUM OMBITaM
paccumThIBaeTcss (POKYCHOE PaCcCTOSTHUE JTIMH3BI.

3anstue 14. zmepenne GOKyCHOTO pacCTOSTHUS PACCEUBAOIICH JTMH3BI

[IpakTukym

3adanue. Onpenennte ¢ MAaKCUMaIbHONW TOUHOCTHIO (JOKYCHOE pacCTOSIHUEPAacCEeUBarOIIeN JTUH3BI.
Obopyoosanue. PaccenBaromas JTMH3a, coOMparoas JuH3a, oNTHYecKasickaMbs (JINOO MepHast ICHTa U
KPETUICHHS [UTS JIMH3), TUCT KaPTOHA, HOXKHUIIBI, TOUYSUHBI UCTOYHUK CBETA.



Kpamkoe onucanue pewenus. OOCyXIaloTcs MpUeMbl HU3MEpeHUs (OKYCHOTO pacCTOSHUS
pacceuBatomieid JHUH3bL. [IpOBOIMTCS OMNBIT MO TOJYYEHUIO JEHCTBUTEIHFHOTO H300paXEHHUsS B
pacceuBaroleil TMH3E MyTeM CO3/IaHUS C IIOMOIIBIOCOOUPAIOIEH JIMH3bI MHHMOTO HMCTOYHHMKA ISt
paccenBatonieid JUH3BL. TakKe MPOBOAUTCS OMBIT IO HAOIIOACHUIO PACXOAAIIETOCS CBETOBOTO MMyYKa,
00pa30BaHHOI'O CBETOM, U3JIyYEHHBIM TOYEUHBIM HCTOYHMKOM M MPOILEAIINMYEPE3 PACCECHBAIOIIYIO
JWH3Y, Ha KOTOpyI HakieeHa nuadparma. [lo pesympraTaM MONYy4EHHBIX JKCIIEPUMEHTOB
paccuuThIBAECTCA ONTHYECKAs CUJIa PACCEUBAIOICH JIMH3HI.

Onucanue cxooiceut pabomwl npaxmuxyma:rinasa Ne 5, maboparopnas padora Ne 12.

3anstue 15. OmnpezeneHue JUIMHBI BOJIHBI JIA3€pHOTO M3JIYYEHUsS C HoMolubiocxeMbl FOHra
[IpakTukym

3aoanue. [IpunymaiiTe  SKCIEpUMEHTAIBHYIO  YCTaHOBKY,  IO3BOJISIONIYIO  HaOIIOJaTh
UHTEPPEPEHIIMOHHYIO KApTHHY OT CBETOBOT'O M3JIy4eHus jJazepa. OnpeaenuTe AIHHY BOTHBI U3TyYCHUS
JIA3€PHOMN YKa3KH.

Obopyodosanue. JlazepHas yka3ka, HUTKa, Goiibra, OyJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKON OyJlaBKaMH HPOKajbIBAIOTCS [1Ba
0JIN3KOPACIIOJIOKEHHBIX OTBEPCTUS B aJIOMMHMEBOM mnuIeBOi (¢osbre. IlomyueHHble oTBepcTUs
OCBEIAIOTCS JIa3epHBIM My4YKoM. B npoieaniem cBete Habmoaaercs uutepdepeHnronHas kaprusa. [1o
PaCCTOSIHUIO MEXIY TOJI0CAaMUHHTEP(PEPEHIIMOHHON KAPTHHBI M PACCTOSIHUIO MEXIYy OTBEPCTHUSMHU B
donbre paccuuThIBaeTCs JIJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKe.

Onucanue cxooceil pabomvl Npakmukyma: 3aKIIOYUTENbHBIM 3Tall BCEPOCCUICKON ONMMIINA/BI
mKoIbHUKOB 110 pusuke 2000 r., 11 kimace, 3amayga Ne 1.

3ansatue 16. l3yueHwe cmekTpa CBeTa pa3IMYHBIX MCTOYHHKOB C IOMOUIBIO TU(PPAKIIMOHHOM
peIIeTKH

[IpakTukym

3aoanue. lpunymaiite, coOepuTe U OMUIINUTE SKCIIEPUMEHTAIBHYIO YCTAHOBKY, TTO3BOJISIOILYO ITOTYYUTh
ONTUYECKUI CIIEKTP HW3IyYeHHs CBETa pa3lM4YHbIX MCTOYHMKOB. [IpoBeauTe uHCclenoBaHUE CIEKTPOB
Npe/UI0KEHHBIX BaM HCTOYHHUKOB CBETA.

Obopydosanue. lubpakunonHas pemnierka, GoHapb ¢ Jamrod HaKaIMBaHUS,CBETOIMOIHBIN (OHAPD,
razopaspsiHas JaMIo4ka, 5KpaH, iuadparma, MepHas JIeHTa.

Kpamrxoe onucanue pewenus. IlpoBogurcs cepHsi 3KCIEPUMEHTOBIO HAOIIOACHUIO ONTHYECKHX
CIEKTPOB W3IyYeHHs HCTOYHHKOB CBETa pa3HOM mpuponsl. [IpoBOAWTCS CpaBHUTENBHBIA H
KOJINYECTBEHHBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxooxceti pabomwsl npakmuxkyma: MeXIyHapoaHas OJMMIIMAAANO SKCIIEPUMEHTATIBHOM
¢usuke 2018 r., 3amaua «CriekTpy.

3ansatue 17. VccnegoBaHue 3aBUCHUMOCTH HMHTEHCHBHOCTH CBEUEHHMS CBETOAMOJA OT  CHJIBI
IIPOTEKAIOIETO YEPE3 HETO TOKA

[IpakTukym

3aoanue. VI3MepbTe 3aBUCUMOCTh WHTEHCHUBHOCTH CBEYEHHS CBETOAMOJA OT CHJIBI POTEKAIOLIETO
yepe3 Hero Toka. Onpezennure XapakTep U3MEPEHHON 3aBUCUMOCTH.

Obopyoosanue. CBeTONON, TIOKCMETP (WM CMAapT(OH C JATYMKOM OCBEIIEHHOCTH), J1aOOpaTOPHBIN
050k murtaHus (WM aBe Oatapelku AA, peocTaTw MyJIbTUMETP), COEIMHUTENbHbIE IPOBOJA.
Kpamkoe onucanue pewenus. 1IpoBoINTCS SKCIEPUMEHT MO INPSAMOMY HM3MEPEHHUIO 3aBUCUMOCTHU
MHTEHCUBHOCTH M3JIy4YEHHsI CBETOJIMO/AA OT CHJIbI MPOTEKaIoUIero uepe3 Hero toka. Crpourcs rpaduk
NOJY4YeHHOH 3aBrucuMocTH. Orpeensercs: XapakTep 3aBUCUMOCTH.

3andarue 18. Habnronenue wmsbupaTenpbHOCTH BHyTpeHHero ¢orodddexkra K  IHHE
BOJIHBI CBETa

[IpakTukym

3a0anue. YcraHOBHUTE JBa CBETONMOJA JAPYT HANpOTUB JApyra. M3yuurte sBieHHE BOSHUKHOBEHHS
doroToka B ocBemaeMoMm cBeToauone. s 3Toro usMepbTe 3aBUCUMOCTH CHIIBI ()OTOTOKA OT
HaNpsDKEHUs. Ha CBETOJIMO/IC, BHIMIOJHSIONIEM POJIb UCTOYHMKA cBeTa. [loBTOpHUTE OMBIT, MPUMEHSS B
KayecTBe MCTOYHUKOB CBETA CBETOAMO/IbI, JAIOIINE CBET C pa3HbIMU JUIMHAMHU BOJH. Omnpeaenute
YCIIOBHS, IPU KOTOPBIX B OCBEIIAEMOM CBETOHOE BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbel CBETOJMOOB PAa3HBIX I[BETOB (KpacHBIC, 3€JICHBIC U CHHUE), OJIOK MTUTAHUS



CBETOJIMOA-OCBETHUTEIIS, MyJIbTHMETP.
Kpamxoe onucanue pewenus. JIBa CBETOAMO/IA YCTaHABIMBAIOTCA HAPOTUB JIPYT Apyra. Yepes3 oauH
CBETOJMOJ MPOITyCKAaeTCA TOK OT UCTOYHUKA NUTaHMs. M3ydaercs sBJIeHHE BOSHUKHOBEHUS (POTOTOKA
BO BTOpoM cBeroguoae. OOHapyxuBaeTcs, 4TO (POTOTOK BO BTOPOM CBETOAMOJE BO3HHKAET
TOJBKO TPH OCBEIICHUU €r0 CBETOANOJIOM C JUIMHOW BOJIHBI, MCHBIICH MJIM PAaBHOW JUIMHE BOJHBI, HA
KOTOPYIO PACCUUTaH OCBELIAEMBIN CBETOJHO.

Onucanue cxooiceti pabomel npaxmuxyma: MexIyHapoIHas OJMMITHAIATIO YKCIIEPUMEHTAIBHON
¢uzuke 2020 r., 3agaua «Onronapay.

3. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA DJIEKTUBHOI'O KYPCA
«PU3UYECKHUE ABJEHUSA U ITPOIECCHI B 3ATAYAX»

JIMYHOCTHBIE PE3YJIbTATDBI

B cpepe epadicoanckozo éocnumanus:

FOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpECAX IPa’kJaHCKOTOOOIIEeCTBa, y4acTBOBAThH B

caMOyIpaBJIeHUU B 00pa30BaTebHON OpraHu3aluu;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B COOTBETCTBMMC UX (DYHKUIUAMU U

Ha3HAYECHUEM.

B cghepe nampuomuueckoz2o gocnumanusi.

c(hOPpMUPOBAHHOCTh  POCCHUHCKOW  TPAKJAHCKOW  HUJIEHTUYHOCTH, MAaTPUOTH3MA; IIEHHOCTHOE
OTHOLLEHUE K roCyJapCTBEHHbIM  CHUMBOJAaM,  JOCTHKEHHUSIM

POCCHICKHX YYEHBIX B 00JIACTH (PU3HUKH U TEXHUKH.

B cgpepe oyxosno-npascmeenno2o gocnumanus.

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUUECKOT0 MIOBEJICHUS; CIOCOOHOCTh  OLICHUBATh
CUTYaIUIO u MPUHUMATh  OCO3HAHHBIE

pelieHus, OPUEHTHUPYSCh Ha MOpPAJIbHO-HPABCTBEHHBIE ~ HOPMBI U LEHHOCTH, B  TOM

YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO.

B cghepe scmemuueckoeo éocnumanus.:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKJIIOYasi 3CTETUKY HAy4YHOTO0 TBOPYECTBA, MIPUCYILETro (PU3UIECKOI

HayKe.

B cghepe mpyooeozo éocnumanusi:

UHTEpEC K pa3IuuHbIM  cepaM  NpodecCHOHATBHON /1eATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM

¢ (hU3HUKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD OyayIel mpodeccuu U pearTu30BbIBaTh

CcOOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMO0OOpa30BaHUIO B 00JaCTH (DU3UKH Ha MPOTSHKEHUH

BCEH KU3HHU.

B cghepe sxonocuueckozo éocnumanus:

c(OpPMUPOBAHHOCTh  IKOJIOTMUECKOMN KyJIbTYpbl, = OCO3HaHHUE  IJI00AIBLHOTO Xapakrepa

9KOJIOTUYECKUX MTPOOIIeM;

IJIJAHUPOBAHUE M OCYILIECTBIICHUE JCHCTBHI B OKPYXAIOIIEH Cpelle Ha OCHOBE 3HAHUS LEJen

YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

paciupeHue OmbITa 1eATeIbHOCTH KOJOTHYECKON HAPaBI€HHOCTH HA OCHOBEUMEIOIIMXCS 3HAaHUH 110

dusuke.

B cghepe yennocmu Hayunoeo nosnanusi:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHA

buznueckoil HayKu;

0CO3HAHME LIEHHOCTH HAY4YHOM 1€ TeIbHOCTH, TOTOBHOCTH B ITpOIecce 3ydeHUs (PU3UKU OCYIIECTBIATh

MPOEKTHYIO U MCCIIE0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBbTATbBI
[To3HaBarenbHBIE YHUBEpPCATbHBIE YUEOHBIC TEHCTBUS:
bazoBrie noruueckue nelicTBUA:



CaMOCTOSITENTEHO dbopMynupoBaTh u aKTyaJlu3UpOBaTh npobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONpeAeNATh ILelu AeSTeNbHOCTH,331aBaTh napaMmeTpsl | KpUTEpUU ux
JIOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUXSIBICHUSIX;
pa3pabarbiBaTh IJIaH pEIICHUs MPOOJIEMBbl C Y4YETOM aHali3a HWMEIOIINXCS MAaTEepUANbHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOBLIESAM, OLIECHUBATh PUCKHU
MOCIIEACTBUM 1eATEIbHOCTH;

KOOPJMHHUPOBATh U BBHIMOJHATH pabOTy B YCIOBHUSIX PEaIbHOTO, BUPTYaJbHOIOM KOMOMHMPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BHBaTh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3oBrble uccnenoBaTenbCcKue AeHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMH MMOHSATUSMHU U METOAAMH (PHU3UUECKON HAYKHU;

BJIaJIeTh HaBBbIKAMU Y4YeOHO-UCCIIEOBATEIbCKOM U MPOEKTHOM JesITeNbHOCTUB 00jacTu (pusmkKw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOZOB PEIICHHS 3a/1a4 (PU3HIecKoro
CoJIepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

BJIQJE€Th  BHJAMU  JEATEIBHOCTM [0  IOJYYEHUIO  HOBOI'O  3HAHUS, €ro MHTEpIpETaluH,
npeoOpa3oBaHUI0 M NMPUMEHEHHUIO B PAa3IMYHBIX Y4€OHBIX CUTYallUiX, B TOM YHKCJE MPU CO3JAHHUH
y4eOHBIX POEKTOB B 001aCTH (HUHKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3a/ady, BBIIBHTaTh THIIOTE3Y €€
pelleHns, HaXOJUTh apryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3ajJaBaTh NapaMeTpbl U
KPUTEPUU PEIICHUS;

AQHAIN3UPOBATh IOJIYUYEHHBIE B XOJI€ PELICHUS 33Jayd  pe3ysbTaTbl, KPUTUYECKH OLICHUBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 337]a4ul B 00Pa30BaTEIbHON JAEATEIHLHOCTH, B TOM YHCIIE MIPH
U3Y4YEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

YMETb EPEHOCUTD 3HAHUSA M0 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTel; BHIABUTATh HOBBIEC UICH, TIpeIaraTh
OpUTHHAJIbHBIE MOJAXOAbl U PELIEHMS;CTaBUTh MPOOJIEMBl U 3a/1auH, JOMYCKAaIolUe aJbTepPHATUBHBIE
peIIeHusl.

Pabota ¢ undopmarueii:

BJIQJIeTh HAaBBIKAMHU TMONyuYeHUss uHPopMmanuu (U3HUECKOTO COAEPIKAHMS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBJISATh IOUCK, aHaJM3, CUCTEeMAaTHU3allMi0 M HHTEpIpeTaIio
uH(pOpPMaIIUK PA3IUYHBIX BUAOB U (GOPM IPECTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTb MH(OPMALINN;

UCIIONb30BaTh CpPEACTBA WHGOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B pELICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJIIOJICHHEM TpeOOoBaHUMN
PrOHOMMKH, TEXHUKU OE30MaCHOCTH, TMTHEHBI, peCcypcocOepeKeH s, MPaBOBbIX U ATUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUYECKOTO COJACPKAHUA B Pa3NUYHBIX (opMaTax C YYeTOM Ha3HAUCHHS
uH(pOpMallMK U LIeTIEBOM ayAUTOpUH, BEIOKpasi ONTUMANIbHYIO (JOpMY IPEICTaBICHUS U BU3YyaIU3aliH.

KoMMyHMKaTHBHBIE YHUBEpCAJIbHBIE YUYEOHbBIE IEHCTBUS:

OCYILECTBIISATH OOIIIEHNE BO BHEYPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYaIUil U CMATYaTh KOH(QIUKTHI;pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOIO TOYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIIECTBa KOMaHAHON U UHIMBUYaJTbHOUPAOOTHI;

BBIOMPATh TEMAaTUKYy M METOJIbl COBMECTHBIX NEHCTBUN C Yy4eTOM OOIIMXMHTEPECOB U BO3MOXKHOCTEH
KK 00 4iIeHa KOJUIEKTUBA;

[IPUHUMATh eI COBMECTHOMN JIeATEIIbHOCTH, OpPraHU30BbIBATBY KOOPAUHUPOBATH
JICHCTBHS TIO €€ JIOCTHIKEHUIO: COCTaBIIATh IUIAH JIEWCTBMM, paclpenesaTh POJIU C y4€TOM MHEHHU



Y4aCTHUKOB, OOCYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KA4YeCTBO CBOETO BKJIAJa M KaXJOr0 YYacTHHKA KOMAHIbI B OOMIMI pe3ylbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh UACH C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, MIPAKTUYECKON
3HaYUMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKE€HUE, ObITh NMHUIIUATUBHBIM.

PerynatuBHble yHUBepcaibHble y4eOHbIE ACHCTBUS:

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJIATh I103HABATEIbHYIO [JEATEIbHOCTh B O0JIACTH (U3UKHU, BBIABIATH
po0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATh IUIAH PEILICHUS PAcUETHBIX M KA4ECTBEHHBIX 3a/ad, IIJIaH BBIIOIHECHMUS
NPaKTUYECKOH paboThl C y4YeTOM MMEIOIIUXCS pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
NPEANOYTEHU;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH y4eOHOro IpeAMeTa Ha OCHOBE JIMYHBIX IMPENNOYTeHMH; JenaTb OCO3HAHHBIM
BbIOOp, apryMEHTUpOBaTh €ro, Opath Ha cels

OTBETCTBEHHOCTD 32 PELICHUE; OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO PYIUIIMH B 007aCTH (PU3HKH,ITOCTOSIHHO MOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATIbHBIA UHTEIIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,OLICHUBATE COOTBETCTBUE
Pe3yJbTaTOB LIEISAM;

BJIAJCTh HaBbIKAMU II03HABaTENbHOW pe(dIeKCMM Kak OCO3HaHMS COBEpLIAeMbIX ACUCTBUI U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCTIOJIB30BaTh MPHUEMBI PeQIIEKCHU JIsi OLIEHKHA CUTYalluH, BHIOOpPAa BEPHOTOPEUICHUS;

YMETb OLEHUBATh  PHUCKHU U CBOEBPEMEHHOIIPUHUMATL  PEILLICHUAINO UX CHUKEHHUIO;
IIPUHUMATh  MOTHUBBI u apryMEHTbl  JAPYIMXIIPH  aHaIU3e pe3yJIbTaToB
JeATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

IIPUHUMATb  MOTHUBBI u apryMEHTbl  JPYIUXIIDH  aHalIu3e pe3yabTaToB
JeSATEIbHOCTH;

IMpU3HaBaTh CBOC IIPABO U IMPABO APYI'UX Ha OIIINOKH.

MNPEIMETHBIE PE3YJIbTATBI

K xonity 10 knacca oGyqaroniuiicss HAy4IuTCs:

MOHMMATh 3HAYEHHE OMHCATEIbHOW, CHCTEeMAaTHU3HPYIOIIeH, OOBICHUTENLHONM MPOTHOCTUYECKOM
GyHKIUH  (QU3NIeCKOd TEOPUM — MEXaHWKH, MOJICKYJISIpPHOW (U3UKH W TEPMOJWHAMUKH, POJb
dbuznueckoit Teopun B GOPMHUPOBAHHUH MPEACTABIECHUHN O (PU3UUECKON KapTUHE MUPA;

pa3nuYaTh YCJIOBHS MPUMEHUMOCTH W3YYCHHBIX MOJETCH (DU3MYECKHX TeJ M MPOIECCOB (SBICHHIA);
pa3ianyath yCIoBUs (TpaHUIIbl, 00IacTH) MPUMEHUMOCTH U3YYEHHBIX (PU3NYECKUX 3aKOHOB, TIOHUMATh
BCceoOmMii  xapakrtep (yHIAMEHTAJIbHBIX 3aKOHOB M OTPAHWYCHHOCTh HCIIOB30BAHMS YaCTHBIX
3aKOHOB;

AHAIM3UPOBATh M OOBSACHATH MEXaHWYECKUE, TEIUIOBBIC, DJICKTPUYCCKUE IPOIECCHl W SBJICHUS,
UCTIONB3YSl OCHOBHBIC TIOJNIOKEHUST W 3aKOHBl MEXaHUKH, MOJEKYJISIPHO-KMHETHUYECKOH TeopuH,
MOJICKYJISIPHON (PU3UKH U TSPMOJIHHAMHUKH, SJICKTPOIHHAMHKH;

AHATM3UPOBATH U OOBSICHITh (PU3UYECKUE SIBICHUS, UCTIONB3Ysl OCHOBHBIC MOJIOKEHUS U (PU3UYECKHe
3aKOHBI;

OMHCHIBATh (PU3UUYECKUE TIPOIIECCHI U SIBICHUS, UCTIONB3Ysl HEOOXOJUMbIC BEJTUUUHBI;

OOBSACHATH OCOOCHHOCTH NMPOTEKAHUS M3y9YaeMbIX (DH3UYECKHX SBJICHHA, IMPOBOJUTH HCCIICIOBAHHE
3aBUCHUMOCTH OJHOW (PU3UYECKON BEIUYUHBI

OT Jpyrod C WUCHOJb30BAaHUEM TIPSIMBIX HW3MEPEHUH, TPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,



¢bukcHpoBaTh pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUE TpadUKOB C yUETOM
a0COTFOTHBIX TOTPEIIHOCTEH N3MEPEHHUIA, 1eTaThBBIBOIBI IO PE3yJIbTaTaM HCCIEIOBAHUS;

MPOBOAUTH KOCBEHHbIE M3MEPEeHUsI (PU3NYECKUX BEIUYMH, IIPU 3TOM BbIOMpATh ONTHUMAJIbHBIM METO
MU3MEpPEHUs], OILCHMBATH AaOCOJIIOTHBIE W OTHOCHUTEIbHBIE TOTPEIIHOCTH TNPSIMBIX M KOCBEHHBIX
WU3MEPEHHUI;

IPOBOJUTH OIBITHI MO TPOBEPKE MPEIIOKEHHOM TUIIOTE3bI: IJIAHWPOBATh HKCHEPUMEHT, cOOMpaTh
3KCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYUYEHHBIE PE3YJIbTATHI U JIe1aTh BbIBOJ O CTaTyCe
MPEJI0KEHHON TUIIOTESBL;

coOnrofarh TMpaBwia O€30MAaCHOTO Tpylda MpU  MPOBEACHUUM  HCCIEIOBAaHUM B paMKax
OpakTUKyMa H  y4eOHO-HCCIeIOBATEIbCKONW  JEeSTeIbHOCTHC UCIOIb30BAaHHEM H3MEPUTEIbHBIX
YCTPOMCTB U 1a0OpaTOPHOTO 0OOPYIOBAHMUS;

pemiaTh pacyeTHbIC 3a7a9H C SIBHO 33JJAHHOW U HESIBHO 33JJaHHON (PM3MYECKOi MOJIENIbIO: HA OCHOBAHHUU
aHaJIM3a ycJIOBUS OOOCHOBBIBATH BHIOOp (PU3MUYECKON MOJEIH, OTBevarolleil TpeOoBaHUSAM 3a/Jauu,
NPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3UYECKUX TEOpUU MPH
UCIIOJIb30BAHUM MaTeMaTHYECKUX METOJIOB pEIIEHUs 3a7ad, MPOBOAUTH pPAacueTbhl HAa OCHOBAaHUU
MMEIOIINXCSA JAHHBIX, aHAJIM3UPOBATH PE3YJIBTATBI U KOPPEKTUPOBATh METOJbI PELICHHS C y4E€TOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3a7aul, TpeOyIomre MPUMEHEHHs 3HAaHUK U3 Pa3HBIX pa3elioB Kypca (pU3NKH,
a Tak)K€ MHTErpallly 3HAaHUW U3 APYIHX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BbICTPauBaTh
JIOTHYECKYIO LIETIOYKY PaCCYKIEHHI C OTOpOil Ha M3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pr3nyecKue
SBJICHUSI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl 0OBSCHEHUS! OCHOBHBIX IPUHIIMIIOB PaOOThl U3MEPUTEIBHBIX
puOOPOB;

AHAIM3UPOBATh U OLIEHUBATH IMOCIEACTBHS OBITOBOM M IPOU3BOJCTBEHHOW AEATEIBLHOCTH 4YEJIOBEKA,
CBSI3aHHOM ¢ (PU3UYECKUMH MPOLIECCaAMH, C TTO3UINI IKOJIOTUYECKON 6€30MMacHOCTH, PEACTABICHUN O
pPaMOHAIBHOMIIPUPOAOIIOIB30BAHNN, a TAKXKE Pa3yMHOM MCIOJb30BaHUU JOCTHKEHUM HAYKHH
TEXHOJIOTHH JUIsl JajdbHENIIEro pa3BUTHsI YEI0BEYECKOr0 00IECTBa;

OPUMEHSTh pa3iuYHble CrnocoObl  paboTel ¢ uHbopManuedn (GU3UYECKOTO COACpPKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMALIMOHHBIX  TEXHOJIOTWM, MpPU OSTOM HCIOIb30BaTh
COBpeMeHHbIe H(OPMAIIMOHHBIE TEXHOJIOTUH ISl TOMCKA, MePEepadOTKH U NPEAbIBICHUS y4eOHOU 1
HAy4HO-TIOMYJIIPHON MH(OpMAIUU, CTPYKTYPUPOBAHUS U WHTEPHpPETANKA WH(DOPMAIIUHU, TOTyIeHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIy4aeMyl0 HHPOPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHNKA MHPOpMAIUH;
MPOSIBIISATE OPTaHU3AlMOHHBIC M MO3HABATENBHBIE YMEHHUS CAMOCTOSATEIHHOTO MPUOOPETEHUS HOBBIX
3HaHUM B MIPOLIECCE BBINMOIHEHUS MPOEKTHBIX U yUeOHO- UCCIIEA0BATEIbCKUX padoT;

paboTaTh B TpyMIe C UCTIOHEHUEM PA3IUYHBIX COI[HAIBHBIX POJICH;

OpOSBIATE MOTHBALMI0 K Oyaymed npodecCHOHaIbHOW JIEATEIbHOCTU MO CHEUAIbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQHIIS.

K xonny 11 kracca oGyuaromuiicss HayduTCs:

NOHMMATh poJib (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMaIbHOWM 3THUYECKOH cdepax
NIeSITeIbHOCTH 4eJI0BEKa, POjb U MECTO (PU3MKH B COBPEMEHHON HAy4yHOM KapTHHE MHUpa, 3HAUCHHE
ONMCaTEIbHON, CUCTEMATU3UPYIOUIEH, OObSICHUTEIbHOW U MPOTHOCTUYECKON (YHKIUI (u3nyecKoit
TEOPHH, pOJIb (PU3NYECKON TEOpHH B (POPMHUPOBAHUU IMPEACTABICHUNA O (hU3MYECKON KapTHHE MHUDA,
MecTO (U3MYEeCKOH KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO- HAyYHbIX
IIPEJICTaBICHUN O IPUPOJE;

pa3nuyarh YCJIOBHSI MPUMEHMMOCTH H3YYEHHBIX Mojeieil (U3MUecKuX TeJl U MPOLECCOB (SBICHUI);
pas3nnyarh yclIoBHs (TpaHUIbl, 0071aCTH) MPUMEHUMOCTH U3YYEHHBIX (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOUMil xapakrep (yHAAMEHTaJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIONIb30BaHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH AIIEKTPOMArHUTHBIE, KBAHTOBBIE IPOLIECCHI U SIBJICHUS, MCIIONb3Ys
OCHOBHBIC TIOJIOXKEHHMS M 3aKOHBI 3JIEKTPOJMHAMUKHU KBAHTOBOM (DU3UKHU;

OIMCHIBATh U3yUEHHBIE (PU3MUECKUE IPOIIECCHI U SBJICHUS;



OOBSACHATH OCOOCHHOCTH MPOTEKAHUS U3YUYEHHBIX (DU3MUECKUX SIBJICHHM; IMPOBOAUTH HCCIEIOBaHUE
3aBUCHUMOCTEN (PU3NUECKUX BETUYHH

C HCHOJb30BAaHUEM TMPSMBIX H3MEPEHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
Pe3yNbTAThI TOMYUYEHHOW 3aBUCUMOCTH (PH3UIECKIX BEIMYMH B BHJIC TPAPUKOB C YUETOM a0COTIOTHBIX
MOTPEIIHOCTe M3MEPEHUH, JeslaTh BBIBOJBIIO Pe3yIbTaTaM UCCIIeI0BAHUS;

MPOBOJMTH KOCBEHHBIE U3MEPCHHs (PU3NYCCKUX BEIUYHH, TP 3TOM BBEIOMPATh ONTHUMAIILHBIA METOJ
U3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX
U3MEPEHU;

MPOBOAUTH OMBITHl MO MPOBEPKE MPEATOKEHHON T'HIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT, COOMpPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJTYUYECHHBIE PE3YJIbTAThI U JENIaTh BBIBOJ O CTAaTyce
PEeJI0KEHHON THITOTE3bI;

coOioaTh mpaBWiaa OE30MAaCHOTO TpyAa TpU  NPOBEIECHUH  HCCIEIOBAaHUIL B pamKax
OpakTUKyMa M y4eOHO-HCCIIeOBAaTeNIbCKOW  JIeATEIbHOCTUC UCIIOIB30BAHUEM U3MEPUTEIHHBIX
YCTPOUCTB U JIaOOPaTOpHOTO 000PYIOBAHUS;

peliaTh pacyeTHbIE 337a4u C SIBHO 3a/IaHHOM U HESBHO 33JaHHON (PU3NYECKOM MOJIEINbIO;

pemaTh Ka4eCTBEHHBIE 3a7aui, TPeOyIomyre MPUMEHEHHsI 3HAaHUW U3 Pa3HBIX pa3ielioB Kypca (pU3UKH,
a TaKkKe WHTErpaluu 3HAHUN U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAMBATh
JIOTHYECKYIO LIEMIOYKY PaCCYKIEHHH C OITOPOi Ha M3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHe
SIBIICHUS;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS JTsl O0BSICHEHUSI OCHOBHBIX IIPHHIIMIIOB PA0OTHI H3MEPHUTEITHHBIX
puOOPOB;

aHATM3UPOBATh W OIEHHUBATH ITOCIEACTBUSL OBITOBOW M MPOU3BOJICTBEHHOH NESITEIHHOCTH YEJIOBEKa,
CBSI3aHHOM ¢ (PU3UYECKUMH MPOLIECCAMHU, C TTO3UIINI IKOJIOTUYECKON O€30MMacHOCTH, PEACTABIECHUH O
PalMOHATEHOMITPUPOIOTIONB30BAaHUN, @ TaK)KE pPasyMHOM HCIOJIB30BAHUU JIOCTHIKCHUH HAYKUU
TEXHOJIOTHH JIJIs TadbHEHIero pa3BUTHs YEI0BEYECKOT0 00IIeCTBa;

OPUMEHSTh pa3iu4Hble CrnocoObl  paboTel ¢ uHbopManuedn (GU3UYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX  TEXHOJIOTHHA, TPU OSTOM HKCIIOIH30BATh
COBpeMeHHbIe UH(HOPMAIMOHHBIE TEXHOJIOTHH IS TOMCKA, MePepadOTKH U NMPEabIBICHUS yIeOHOU U
HAYYHO-TIOMYJISIPHON HH(DOPMAIIMH, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIMHA HHPOPMAITUH, TTOTyICHHOM
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKHU aHAIM3HPOBATH MOIyYaeMylo HH(POPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIMXCS 3HAHW, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHUKA HH()OpMAITHH;
MPOSIBIISATE OPTaHU3AIMOHHBIC M MO3HABATENIbHBIE YMEHUS CAMOCTOSATEIHHOTO MPUOOPETEHUS HOBBIX
3HAaHUH B MPOLIECCE BHIMOJIHEHUS MPOCKTHBIX M YI€OHO- NCCIIEA0BATENLCKUX PadoT;

paboTaTh B rpymIe ¢ UCTIOJTHEHHEM Pa3IMYHbIX COLUATBHBIX POJIEH;

NPOSIBJIATE MOTHBALMI0 K Oyaymed mpodecCHOHATBHOW — JEesITeIbHOCTH MO CHEIHaTbHOCTSIM
(UBUKO-TEXHUYECKOTO MPOQHIIS.



10 KJIACC
(1 4 B Henmei0, Beero 34 u)

Nem/m HawmMmeHoBanmue

1.1

pa3ieqioB M TeM
y4eOHOro npeamera

ITorpemnocTtu
B 3KCIIEPUMEHTE
(JTexrus)

KoanuectBo
JacoB

2

4. TEMATHUYECKOE IINTAHUPOBAHHUE

Bunnl nessreJnHoCcTH
00y4aKIIMUXCs

Paznen 1. Mexanuka (20 1)

JOP u HOP [lesATeIbHOCTH YUMTENASA C

y4erom PII BocnuTanus

Onepuposamuo NOHAMUAMIU nabmronenue, http://school- Tlpusneuenue BHUMAaHUs
OKCHEPUMEHT,  THUMoTe3a, Teopus,  (usmueckascollection.edu oOyuaronuxcs K
BEIMYMHA, (U3MYECKUI  3aKOH, HW3MepuTelbHbIi.ru/collection mennocTHOMY acreKTy
npubop, H3MepeHHe, pe3yibTaT u3MepeHus, IeHahttp://experim u3ydaembix Ha ypoKax
JIeJIEHHsI KBTI TIPHOOPA, HOTPEIIHOCTD H3MEPEHHUS. SIBJICHHH, OpraHu3aInIo
IIpusooums npumepvl HAOTIOIACHUS, SKCICPUMEHTA, ttp //fCIOr ed pabotel ¢ TmoNydaeMOW Ha
TUIIOTE3bI, TEOPUH, PU3MUECKUX BETHUUH, (PU3NISCKUXU.IU ypOKe uHpOpMaIHei
3aKOHOB, H3MEPUTEILHBIX TPUOOPOB.Onpedensims nenyhttp://www.fizpusnueckoro  comepxanus,

JACIICHHA IIKaJIbl HpH6opa, a6COJ'IIOTHy'IO HOFpeIJ_IHOCTBika.rU

MpsAMOro U3MCPCHUs.

3uamv  GopMynbl Ui OLEHKH  OTHOCHTEIbHOMN
MOTPEIIHOCTH

KOCBEHHOIO  M3MEPEHHUs,  IpaBWIa  OKPYIJICHUS
a0COTIOTHBIX MOTPEIIHOCTEN, BbIpa)KEHUE

OTHOCHUTEJIBHBIX ITOTPELIHOCTEN
B IIPOLIEHTAX

BKJIIIOYass ~ MHQOpMaLUIO O
COBPEMEHHBIX  JIOCTHKCHHUSIX
¢bu3uku; aHaJIN3 "
KPUTHYECKOE OLICHUBAHHE
uH(pOopMaIuy,;

MIPUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX (hOpM pabOThI
c 00yJaronmuMucCs:
MHTEJUIEKTYaJIbHBIX urp,
CTHMYJIMPYIOITHX
MO3HABATEIbHYI0 MOTHBAIUIO
00yJaronmxcst
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1.2

OrneHka
MOIPELIHOCTEN
MPSIMBIX U KOCBEHHBIX
U3MEPEHUIN
(camocTosTENbHAS
pabota)

Onepuposams nonsmusmu: adbcomoTHas morpemnoctehttp://school- 3nakomctBo  co  chepamu
HU3MEPEHUs,0THOCUTEIbHAS TOTPEITHOCTh u3Mepenus. collection.edu mpodeccroHanbHOM
Ilpueooums  npumepvl  TPAMBIX W KOCBEHHBIX.Iu/collection mesTensHOCTH, CBS3aHHBIMH C

U3MEpEHUH. http://experim ¢pusukoii, U COBPEMEHHBIMH
Onpedensimp MOTPEITHOCTH NPSMBIXH3MEPEHHUI. ent.edu.ru TEXHOJIOTUSMH, OCHOBAaHHBIMH
Hcnonv306ams METON TPAHUIL http://fcior.ed Ha mocTkeHusX PU3MIECKOM
JUIsL  OLUCHKHM aOCOJIOTHOM HOIPEHIHOCTH MpsIMOrou.ru HAayKH, 4YTO CIIOCOOCTBYET
U3MEpEeHus, IpaBuiIa http://www.fizpa3BuTiio mnpeacTaBieHH O
OKpYyIJIeHHsT a0COJIOTHBIX MHOrpeurHocTed, (opmymbiika.ru BO3MOXHBIX cepax Oymymieit
JUIsl OLICHKUOTHOCHTEIIBHOW TIOTPELTHOCTH npodeccroHanbHON
KOCBEHHOT'O U3MEPCHHSL. JEATEIbHOCTH, CBSI3aHHOW C
Ymemsv  oxkpyrnste  aOCONIOTHBIE  MOTPEIIHOCTH, (U3MKOW,  TOArOTOBKA K
BBIP)XaTh OTHOCUTENBHBIC TIOTPEIIHOCTUB MIPOLICHTAX. JanpHelleMy OOy4YeHHIO B
Pewams 3a1au¥ Ha OLICHKY ITOM HaIpaBJICHUU u
OTHOCHTEJIBHBIX MOTPEITHOCTEH OCO3HAHHOMY BBIOODY
oOyyJarouMucs Oymymieit
npodeccuun
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13.1

Ycpenuenue
U3MEPEHUM.
Cnyuaiinas
MOTPEUIHOCTh
(IpaKTUKYM)

Onepuposamv nonsmusmu: TPUOOPHAs MOrpeIHOCTh,http://school- Vceranosaenue

Ciy4yanHas [OrPEIIHOCTD,
IIOTPEIIHOCTD, CPEIHEE 3HAUYCHUE.

cucrematrueckascollection.edu moBepuTenbHBIX
.ru/collection orHOmIEHUH MEKTY

IIpusooumsv  npumepvr  TpUOOPHOM, ciaydalHOW wuhttp://experim yuureneM u ydeHHUKaMH,

CHCTEeMaTHUUeCKOM IIOIrpCIIHOCTH.

CHOCO6CTBYIOH_II/IX

Onpedensims  SKCHICPUMEHTAIBHO HaOop 3HadeHuihttp://fcior.ed mo3uruBHOMY

bu3nYecKoil BETUYMHBI

BOCIIPUATHUIO YYallIUMHCS

P IIPOBEICHUH HECKOJIbKUXHE3aBUCHMBIX H3Mepenuil. http://www.fizrpeboBanuit 1 mpockd

Hcnonvzosams (hopMyIbI TUTSI
apu(QMETUYECKOTO HECKOJIbKUX YHUCEeN, JUIsl OLEHKU
aOCOJIIOTHONW ~ MOTPEIIHOCTH 3HA4YeHUs (PU3MUECKON
BEJINYMHBI, OLICHEHHOI'O KaK CpeJlHee

apudmeTHueckoe Habopa ee 3HaYeHUH.

Oyenusamv  3HaUYEHUE U3MEPSIEMON  (PU3NUYECKOU
BEIMYMHBI KaK cpegHee apu@mernyeckoe Habopa ee
3HAYEHM,IT0TYyYEHHBIX IIPU IIPOBEICHUH

HECKOJIbKUX HE3aBUCUMBIX M3MEPEHUH,a0COTIOTHYIO U
OTHOCHUTEJIBHYIO  TOTPEIIHOCTh  3HA4YEHUS  ITOM
(bu3n4ecKoil BETUYNHBI.

Yemanasnueams 63aumocensu

MEXIY OLIEHKON 3HaueHus (pu3nyecKoi BeIUYMHBI,
onpeaensieMon

I10 pe3ybTaTaM HECKOJIBKUX HE3aBUCUMBIX U3MEPEHU,
Y CPETHUM

apu(METHUECKUM HECKOJIBKUX YHCE

cpeaneroika.ru

YUuTeIIsl, akTUBHU3allNuU UX

II03HABATEJILHON
JeSITeIIbHOCTH u
AKTUBHOCTH;

o0y KJIeHue
oOyyJaronmxcs K
COOJIIOJICHUIO Ha YypOKE
OOLIENPUHATHIX HOpM
MOBE/ICHUS, TIPaBUI
OOLIEHUsI CO CTapUIMMH
(yuutensaMu) u
CBEPCTHUKAMH
(IIKOJIHHUKAMHU )
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1.3.2

1.4

Kunematuueckue
W3MEPECHUS
JaJIbHOCTH  IIOJIETA,

pacuer  Ha4YaJIbHOM
CKOPOCTH
(mpakTUKyM)

[Ipocreiimme
reOMeTpHUUYECKUe
M3MEpeHUS
(camocTosiTeTbHAs
pabora)

1

Onepuposamv ROHAMUAMU: http://school- TlpuBneuenne BHUMaHUS
CKOPOCTh, YCKOpEHHE, CBOOOHOE TajicHue, AaibHOCThCOllection.edu oOy4arommxcs K
noysera, aOCONIOTHAs  MOTPEIIHOCTh  W3MepeHws,.ru/collection mennocTHOMY — acmekty
OTHOCHTEJIbHASI TOTPEIIHOCTh U3MEPCHHSL. http://experim u3y4aeMbix Ha ypoKax
TIpusooums npumepsi cCBOGOIHOTO ent.edu.ru  sBJEHWIi, OpPraHHU3AIHIO
naJeHus TeJ TPU Pa3lIMuHBbIX 3HAUYeHHAX HadanbHouhttp://fcior.ed pabotel ¢ momyyaemon Ha

CKOPOCTH, MpH pa3HBIX yriax MeXAy HayalbHOHU.IU ypoKe uHpopmanuen
CKOPOCTBIO U TOPU30HTOM. http://www.fizpuznyueckoro
Hcnonvzosamsb pynerTKy, ika.ru CONlep’KaHus,  BKJIIOYAs
KHHEMaTu4yeckue (hOpMyJIbl, OMUCHIBAIOIINE JBHKECHHE UH(POPMAIIHIO 0
Tena, OpOLIEHHOrO0 TOJ yIJIOM K TOPU3OHTY. COBpPEMEHHBIX
Dopmynuposams TUIOTE3y O XapaKTepe 3aBUCHMOCTH JTOCTHXKCHUSAX  (DU3HKH;
JAIBHOCTH TI0JIeTa Tesa, OPOIIEHHOT0 TOPU30HTANIBHO, aHAJIU3 U KPUTUYECKOE
OT €ro HadalbHOM  CcKOpocTu. Hccredosamo OLICHUBAHUE
3aBHCHUMOCTh JalbHOCTHU TOJIeTa TeNa, OpPOIIEHHOTO uH(bOopMaIuy;

TOPU30HTAIILHO, OT €r0 HaualbHOU
CKOPOCTH U UHMEPNpemupo8ams
MOJly4eHHblE  pe3ynbTaThl. Pewams 3amady Ha

OlpesielieHne MO0  AKCIEPUMEHTAIbHBIM  JJaHHBIM
Ha4yaJIbHOU CKOpPOCTH Tena, OpOILIEHHOTO
TOPU30HTAIIBHO.

Onpeodensimb aOCOMOTHYIO

U OTHOCHUTENIbHYIO MOTPEIIHOCTh HadyaJbHOW CKOPOCTH
Tena,

OpOIIEHHOTO TOPU3OHTATIHLHO

NpUMEHCHHE Ha ypOKE
UHTEPAKTHBHBIX  (OpM
paboTsl c
00y4JaroIuMuUCs:
WHTEJUIEKTYalIbHBIX UID,
CTHUMYJIUPYIOITHX
MTO3HABATEIBHYIO
MOTHBAIUIO
00y4Jaronmxcst

Onepuposams nonsmusmu: adbComOTHast morpemnoctehttp://school- 3nakomcTBo co chepammu
U3MEPEHHUS,0THOCUTEIbHASI TOTPENTHOCTh n3Mepenus. collection.edu mpodeccronanbhoi
3namb  MeTOABI W TPHEMBI TPOBEAEHUS MpsMbIX.ru/collection mestenbHOCTH,

M3MEpPEHUI TeOMETPUIECKIX BEITHUKH.
Ipumensmo HopmMyITbI

JUIsL  OompeAeNeHuss  aOCONMIOTHBIX U
OTHOCHUTEIIBHBIX TTOTPEITHOCTEH.

http://experim cBsi3aHHBIMU C HUIUKOH, H

COBPEMECHHBIMU

OI_IeHKI/IhttQ //fCIOr ed TexHomorusmu,

OCHOBAaHHBIMH Ha

Pewams 3amauy Ha onpezaeneHue miomaan Gurypsr uhttp://www.fiznoctmxenunsx

o0beMa Tela IO AKCIHCPUMEHTAIbHO H3MEpPEeHHBIMIKA.IU

3HAa4YCHUAM MJIMH.

(bu3mvYecKoil HayKH, UYTO
CIIOCOOCTBYET Pa3BUTHIO
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1.5

I'paduku
SKCHEPUMEHTAIIbHBIX
3aBHUCUMOCTEM.

2

Onpe()eﬂﬂmb 3HAYCHHUA OTHOCUTCIIbHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ (6]

MOTPEIIHOCTEH B ITPOIICHTAX BO3MOKHBIX chepax
Oyyiei
npodeccrnoHaIbHOM

NeSITeIbHOCTH, CBSI3aHHOM
¢ QU3UKOH, MOATOTOBKA K
JanpHEeHmeMy 00ydYeHHIO
B OTOM HAaIpaBJIICHUU U

OCO3HAHHOMY BHIOOPY
oOyyarorumucs Oyymieit
npodeccuun

Onepuposamv nonamusimu: rpadux http://school- 3nakomcTBO cO chepamu
3aBUCHMOCTH OJIHOW (pH3MYECKOMBEIMUYMHBI OT JApyroii,collection.edu npodeccronanbroi
NUHEHHasT 3aBHCHMOCTh, YIIIOBOM KodGduiment u.ru/collection nestensHOCTH,

cBOOOZHOE  cjaraeMoe JHMHEHHOH  3aBucuMoOCTH,http://experim cBsi3aHHBIMU C (PU3UKOH, 1

AMmpOKCUMAIHST, HHTEPIIOJISIIHSL, SKCTPATIOIISIIHSL. entedu.ru  coBpeMeHHBIMHU

3namv npaBuIa MoCTpoeHUs rpaduKoB 3aBrcuMocteithttp://fcior.ed TexHomorusmu,
(U3UUIECKUX BEIUYUH JAPYT OT JIPyTa. u.ru OCHOBaHHBIMHU Ha
Cmpoums  Tpaduku  JUHEHHBIX  3aBUcuMocteihttp://Www.fiznocTimkeHusx
(U3HUIECKUX BETMUUHAPYT OT JPYTa. ika.ru (bu3HIeCKON HAayKH, YTO

[Ipumenams  TpaBUIa  TOCTPOCHHS  IpadUKOB CIOCOOCTBYET Pa3BUTHIO

3aBHCUMOCTEN (PM3MUECKUXBEIUUUH APYT OT Apyra. IIpEACTABICHUI 0
IIpueooums npumepsvl anmpOKCUMAINH,UHTEPIIOISIIIH, BO3MOKHBIX chepax
AKCTPATOJISIIIIH. Oymymieit

Ymems TpoBOOUTH MPOLEAYpPHl  ANMPOKCHUMAIIHH, npodeccroHanbHOM

eI TeILHOCTH, CBSI3aHHOU
¢ QU3UKOH, MOATOTOBKA K

WHTEPIOJISIIIAN,YKCTPATTOISIINH.
Onpedenams 3HAYEHUS YIIOBOrO KoddduuueHta u

CBOOOHOTO JalbHeNeMy 00y4YeHHIO
CJIaraeMoro JIMHEHHOM 3aBUCUMOCTH, B OTOM HallpaBJIEHUU U
OILICHUBATh WX a0COIIOTHBIE IOTPELTHOCTH. OCO3HAaHHOMY BBIOOPY
Yemanasnueameo 63AUMOCEA3U MEXIY oOyyaromumucs Oy yuiei
MaTeMaTUYeCKUM MOHITHEM <WIMHEWHas QYyHKIUS» U npodeccuu

JMHEWHOW 3aBHCUMOCTBIO (DU3MYECKHX BEITUYMH JAPYT

OT Jpyra.

Hccnedoéamv ~ u  ummepnpemuposams  TpapuKu

23


http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000

1.6

O6paboTka
HEeJIMHEUHBIX
3aBUCHUMOCTEH:
JIMHEeapu3aIus,
IIOJICYET IUIOIIAaN

JIMHEHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEIUYUH JPYT

or apyra.Pewamsb 3aauu Ha MOCTPOCHUE JIMHEHHBIX

rpaduKOB 3aBUCUMOCTEH (PU3NUIESCKUX BETHYUH APYT OT

JpyTa 10 33[aHHBIM Habopam

OKCIIEPUMEHTAIBHBIX ~ JAHHBIX,  ONPEHCIATh IO

MOCTPOCHHOMY TpaduKy yriaoBOH KOI(PPHUIMEHT u

CBOOOIHOE cllaraeMoe, OLEHUBATh UX a0COIFOTHBIC

Y OTHOCHTEIIHHBIE TOTPEITHOCTH

Onepuposamv  nowsmusimu: Tpaduk 3aBucumoctuhttp://school- Vcranosnenue
OJIHOM (hM3MUECKOI BEIMYMHBI OT Apyroi, HeauHeiHascollection.edu moBepuTeIbHBIX

3aBHCHMOCTb, JINHEAPHU3AIIHS .ru/collection orHoOmEeHUA MEXTY
HEJMHEHHON 3aBHCHUMOCTH, IUIONIaah 1oj rpaduxomhttp://experim yunteneM U ydYeHUKaAMH,
3aBUCHMOCTH, ent.edu.ru CIIOCOOCTBYIOIINX

KacartesibHast K TpaduKy 3aBUCHMOCTHUB JIaHHO# Touke. http://fcior.ed mosutuBHOMY

3nameb TpaBUIIa TOCTPOCHHS TPAPHUKOB 3aBHCHMOCTEHU.IU BOCIIPHSTHIO YYAIIUMUCSE
Gu3MUeCKUX BEIMYUH JOpPYyr OT apyra, (usmyeckuiihttp://www.fizrpeboBanuit u  mpocsd
CMBICIT IUIOMIAAW MMOJ TpaduKOM 3aBUCHMOCTH Hika.ru YUHTEIs, aKTHBHU3AIMU UX

KacaTeJlbHON K rpauKy 3aBUCUMOCTHUB JaHHOU TOYKE. MMO3HABATEIIbHOMN
Cmpoumb UCXOAHBIE JEATEIIbHOCTH u
W JUHeapu30BaHHbIE  TrpadUKH  3aBHUCHUMOCTEH AKTUBHOCTH;

(bu3MYECKUX BETUYMH APYT OT APYra, KacaTedbHYH K o0y KJIeHne
rpaguKyHEITUHEHHON 3aBUCUMOCTH B IAHHOM TOYKE. 00yJaronmxcst K
IIpumensms  TIpaBUJIAa  TMOCTPOCHHsS  TpadUKOB COOJIIOJICHHIO Ha YypOKe
3aBUCUMOCTEHN (PU3NUECKUXBEINYUH APYT OT ApyTa. OOIIENTPUHSATHIX HOPM
Onpeodensmy 3HAYEHUS IUIOMAAU TMOJ  TrpaduKom MOBEJICHUS, MpaBuI
3aBUCUMOCTH oOIIIeHNsT CO CTapIIMMH
U YTJIOBOTO KO3 duiineHTa (yuutensamu) u
KacaTelIbHOW K TpaduKy HEIMHEWHOW 3aBUCHUMOCTH B CBEPCTHUKAMU

JAaHHOW  TOYKe, OIEHMBaTh WX  AOCOJIOTHBIE (IIKOJTHHUKAMHU )

MIOTPEIIHOCTH.

Yemanasnueame e3aumocensu

MEXy MaTEMAaTHIECKUM TTOHITHEM

«pyHKIUS» U 3aBUCUMOCTBIO (DU3MYECKHX BEIUYHH
Ipyr OT npyra. Mcciedosams u uHmepnpemuposams
rpaduKd  HEJIMHEWHBIX 3aBUCUMOCTEH (DU3NYECKUX
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1.7

1.8

BEJIMYMH JIPYT OT Jipyra.Pewams 3a1a4i Ha TOCTPOCHHE
JIMHEAPU30BaHHbBIX rpauKoB 3aBHCHUMOCTCH
(GU3NYeCKUX BEIMYUH JPYr OT JApyra IO 3aJaHHBIM
HA0OPaMAIKCIIEPUMEHTAIBHBIX TAHHBIX,

ONpeNeNiaTh IO IOCTPOSHHOMY TpaduKy yriIoBOM
Kod(UIIMEHT U CBOOOJHOE CllaraeMoe, OIICHUBATh MX
a0COJTIOTHBIC

1 OTHOCHUTEJIbHBIE TOTPEITHOCTH

collection.edu ob6yuaromuxcst K

aCIEKTy

W3mepenue 2 Onepuposamv  nowsmusimu:  Tpapuk 3aBucumoctuhttp://school- TlpusiecueHre BHUMaHHS
3aBHCHUMOCTH OJTHOU (hU3UYECKOM

KOOPIUHATHI BCJIMYMHBI OT JIPYTOil, HEIMHEHHAas 3aBHCHUMOCTS,.ru/collection meHHocTHOMY

IPaHHUIIBI JIMHEapU3aIUIHSTHHEHHON 3aBUCMOCTH.

Cmpoums JMHEapU30BaHHBIA rpaduK 3aBucHMocTHENt.edu.ru

http://fcior.ed paboTsI ¢ monyyaemoii Ha

(bU3MYeCKUX BEJIMYUH JPYT OT Jpyra.
IIpumenams  TpaBWIa  TOCTPOCHHA  TpaduKoBU.IU
3aBUCUMOCTEH (PU3NUYECKUXBEINYUH APYT OT Jpyra.
Onpeoensimp 3HauCHHs YTI0BOro ko3 ¢uimenta wuika.ru
CBOOOJHOTO CJ1araeMoro rpadpuka  JUHEHHOU
3aBUCUMOCTH, OLICHUBATh

uX aOCONIOTHBIE TMOTPEMIHOCTH. Hccredosames u

unmepnpemuposams ~ HEJIMHEWHYI0O  3aBUCHMOCTD
KOOpJMHATBITPaHUIIBI 00JIACTH HAMOKaHUs OyMaru OT
BPEMEHH.

Hcnonvzosamsb ceKyHAOMED U PYJIETKY

http://experim uzyyaembix Ha ypoKax

SIBJICHUM,  OpraHU3aluio

http://www.fizpuznyueckoro

YpOKe uH(popmanuen
COJIep’KaHus,  BKJIIOYast
nHpopmanuio 0
COBPEMEHHBIX

JOCTUXKEHUSX  (PU3HKHY;

aHallM3 M KPUTHUYECKOE
OLICHUBAHHE
uH(pOopMaIuy,;
MPUMEHCHHE Ha ypOKE
WHTCPAKTUBHBIX  (opM
paboTsl c
00y4JaroIUMHUCS:
HMHTEIUIEKTYaIbHBIX WP,
CTHMYJIUPYIOLIHX
ITO3HABATEIIBHYIO
MOTHBAIUIO
00ydJaronuxcst

N3yuenune ympyroro2
rucrepesnca
(IpaKTUKyM)

Onepuposamv  nowsmusmu. cuiaa, aedopmanus,http://school- Vcranosnenue
yIOpYyruil Tuctepesuc. Ymems QopmynupoBaTh 3akoHCOllection.edu moBepuTenbHBIX
['yka, .ru/collection orHomeHHs MEXTY
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1.9

Haxoxnenne wMaccei2
JMHEWKH U LIIpUIa C
ITOMOLIBIO
YPaBHOBEIIMBAHUS
ppIyara (mpaKkTUKyM)

coOuparh IKCIIEPUMEHTAIbHYIO YCTAHOBKY.

http://experim yuureneM W y4eHUKaMHU,
Dopmynuposams TUIOTE3y O Xapaktepe 3aBucuMocTrent.edu.ru

CIIOCOOCTBYIOIIMX

JUIMHBI 00BEKTa OT BEJIMYHHBI IPUIOKEHHOUW K Hemyhttp://fcior.ed mosutuBHOMY

cuibl. Cmpoums HETUHEWHBIH Tpaduk 3aBUCHMOCTHU.IU
http://www.fizrpeboBanuii u 1pocsO
[Ipumenssimy ~ mpaBwia  moctpoeHusi  rpadukosika.ru

bu3nYECKUX BEIMYHH JIPYT OT Apyra.

BOCIHPHUATUIO YYalllTUMUCA

YUUTCIIA, aKTUBHU3allUU UX

3aBUCHMOCTEH (PU3MUYECKUXBEIHMYNH APYT OT ApYTa. II03HABATEIbHOU
Hccneoosamv u unmepnpemupoeéams HEINHEHHYIO JeSITeTbHOCTH u
3aBUCHMOCTh  JUIMHBI ~ O0BEKTa  OT  BEJIWYHHBI aKTHBHOCTH;
MPUII0KEHHOWK HEMY CHITBL. 00Yy>XJIeHUE
Onpeoenamp yroi HAKJIOHA o0yJaromuxcs K
KacaTeIbHON K TpauKy HEIWHEHHON 3aBUCHMOCTH B COONIOACHUIO Ha YpOKE
JAHHOW TOYKE, IUIOMIAJb O] TI'paduKOM, OLEHHUBAThH OOILETPUHSTHIX HOPM
a0COJIIOTHBIE U OTHOCHUTEJIBHBIC MOTPEUIHOCTH 3TUX TIOBEJICHHUS, MIPaBUIT
BEJINYHMH. OOILIEHHUSI CO CTapIIUMH
Hcnonvzosams ceKyHIOMED (yuurensamn) u
U IMHAMOMETP. CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)
Onepuposamu NOHSIMUSMU: MomeHT  cuibihttp://school- 3nakomcTBO co chepamu

OTHOCHUTEJIBHO OCH BpalleHus, miedo cuibl, 1eHTpcollection.edu mpodeccuonanbHoit

TAKCCTHU TCJIA, pbIyar.

.ru/collection nesrensHOCTH,

Vmems hopMynupoBath MpaBUIO MOMEHTOB, ycioBushttp://experim cBszaHHbIME ¢ GU3UKOI, U

paBHOBecHsi aOCONIOTHO TBEpPAOrO Teia, CKiagsiBarhent.edu.ru

COBpPCMCHHBIMU

CHJIBI, TIPHJIOKEHHBIE K TBepAOMYy Teiy, cobuparshttp:/fcior.ed Texnomorusmu,

SKCIIEPUMEHTAIIBHYIO YCTaHOBKY.
[Ipusooums puMepsl MPUMEHEHHUSPHIYAroB.

KOOpJMHATBI TOYKU
OTOpPBI YPAaBHOBEIICHHOTO pblyara OT BEJIMYHUHBI CHJIbI,
IIPUJIO’KEHHOMK €T0 KOHILY.

Cmpoump JIMHEWHBIN rpaduk 3aBUCUMOCTH
(bu3nUeCKUX BENUYUHIPYT OT ApyTra.

IIpumenams  TpaBUiIa  HOCTPOCHHS  IpaUKOB
3aBUCUMOCTEH (PU3NUECKUXBEIMYMH APYT OT APYTa.

OCHOBAaHHBIMH Ha

WQI//WWW.ﬁZI[OCTI/I)KeHI/IHX

Dopmynuposams TUTIOTE3y O XapaKTepe 3aBHCHMOCTHIKA.ru

(¢u3nueckoil Haykd, 4TO
CIIOCOOCTBYET Pa3BUTHIO

MIpEACTABICHUI 0
BO3MOKHBIX cepax
Oymymiei
npodeccroHabHOM

JIeSITEILHOCTH, CBSI3aHHOU
¢ QU3UKOH, MOATOTOBKA K
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1.10

H3mepenne
KodunreHTa
YHEPreTUYECKUX
[OTEpPh IIPU  OTCKOKE
niapuka

oT MIOBEPXHOCTH
(mpaKkTUKyM)

Hccnedosamv u  unmepnpemuposams 3aBUCUMOCTb
KOOPJIMHATHI TOUYKH OTIOPbI YPABHOBEIIICHHOTO phlyara
OT BEJIMYHMHBI CHIIBI, IPHJIOKEHHONK €0 KOHILY.
Onpeoensms 1O TpaduKy IHHEHWHON 3aBHCUMOCTH
3HAYEHUS YIIIOBOTO

kodduimenTa 1 cBOOOIHOTO CIaraeMoro, OIEHUBAThH
a0COJIIOTHBIC U OTHOCUTEIIbHBIC MOTPEHIHOCTH 3TUX
BCJTMYHH.

Hcnonvzosams TAHEHKY, a TAKKE MIPUIL C JICTICHUIMUA
TSl U3MEpEeHUsI00beMa.

Pewamp 3a1a4u 0 paBHOBECHH pbluara

JajgbHEHIIEMY OOY4eHHIO
B OTOM HaNpaBICHUH |
OCO3HaHHOMY BBIOODY
o0yyaromuMucs Oy ryuien
npodeccuun

Onepuposamv nonsmusmu. WMIYJIbC CHIIbI, uMmiyiaschttp://school- Tlpusiedyenue BHUMAaHUS

Tella, KMHETHYECKash DHEprusi MaTepHaibHOW To4kH,collection.edu oOyvarommxcs K
HOTCHIMAIBHBIE | HETIOTCHIMANbHbIE  CHJIBL,.IU/COllection 1eHHOCTHOMY — acleKTy
MOTCHIIMATIbHAS SHEPTUS http://experim u3ydyaembpIx Ha ypoOKax
(B T.4. Tema B OJHOPOIHOM IPAaBUTALMOHHOM Ioiie),ent.edu.ru SIBJICHUH,  OpraHM3alHIo
YIPYTHEH HEYIPYTUe CTOJIKHOBEHHUSI. http://fcior.ed paGoTsI ¢ monyyaemoii Ha
Ymemb GOpMyTUPOBATH 3aKOH COXPAHCHUS UMITYJIbCA HU.IU ypoKe uHpopMarmei
TeopeMy http://www.fizpusrueckoro

00 M3MCHEHMM KMHETHYECKOW JHEepruu MaTepuanbHouika.ru COICp)KaHUsS,  BKIJIIOYAs
TOYKH, IaBaTh ONMPEACICHHUE MOTCHI[HATbHBIX nH(popManuio 0
U HEMOTCHIMAJBbHBIX CHII; (OPMYJIHUPOBATH 3aKOH COBPEMEHHBIX

COXpaHEHUSMEXaHUYECKON SHEPTUH.

IIpueooums npumepul CIry4aes,

KOTJ]a UMITYJIbC T€Jla COXPaHIETCAUIN HE COXpaHsIETCs,
KOTJ]a MEXaHWYeCKas DHEPTUs CHCTEMBI COXpaHSETCS
WM HE COXpaHseTcs,

YIPYTUX ¥ HEYTIPYTHX CTOJIKHOBEHUH.

Dopmynuposams TUNOTE3y O XapaKTepe 3aBUCUMOCTH
BHICOTHI OTCKOKAa IIapuKa IOCTe COYIapeHHs C
MOBEPXHOCTBIO TOPU3OHTAIBHOTO CTOJa OT BBICOTHI
copoca.

Cmpoums  NUHEHHBIK W  HEJIMHEHHBIH Tpadux
3aBUCHMOCTH (PU3NYECKUX BEITMYUH JPYT OT APYTa.
Ilpumenamy  TpaBUJa  TOCTPOCHHS  TrpadUKOB

JOCTIDKEHUSIX  (DU3UKHY;
aHAJIN3 U KPUTUYECKOE
OLICHUBaHHE
nHpopmanuy;
NPUMEHEHHE Ha YypOKe
MHTEPAKTUBHBIX bopm
paboThI c
00yJaroIuMuCs:
MHTEJUIEKTYaJIbHBIX  WIP,
CTHMYJINPYIOIITHX
MI03HABATEIbHYIO
MOTHUBAIUIO
00y4JaromuXxCst
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2.1.

Ornpenenenue
TEIIOEMKOCTH
TBEPAOTO
(pakTUKYM)

TCIIa

3aBHCHUMOCTCH (DM3MYCCKUXBEINYMH JAPYT OT JIpyra.
HUccnedosamv u unmepnpemuposams 3aBUCUMOCTD
BBICOTBI OTCKOKAa IIAapHKa IIOCIAC COYJapeHUs C
MOBEPXHOCTHIO TOPU30HTAIBLHOTO CTOJIA OT BBICOTHI
copoca.

HUcnonvzosams pyneTKy.

Pewams 3amaun 006 aOCOIOTHO

VOPYTHX U a0COFOTHO HEYIPYTHXCOYIAPEHUSIX

Pa3nen 2. MoJiexkyasipHasi pu3uKa U TepMOAHHAMHUKA (9 1)

Onepuposéamv  nouwsmusmuy. KOJMYECTBO TeIIOThLhttp://school- VYcranosnenue
TCIUIOEMKOCTh ~ Tela,  ynaenbHas W MoJssipHascollection.edu moBepuTenbHBIX

TCIINIOEMKOCTU BCIICCTBA, TCIIJIOBOC PABHOBCCHC.

.ru/collection orHOmIEHUA MEXTY

Ymems hopMyarpoBaTh ypaBHEHHETEIUIOBOTO OanaHca, http://experim yuutenem M y4eHHKaMH,

coOuparb

ent.edu.ru

CIOCOOCTBYIOILIUX

IKCIIEPUMEHTAIBHYIO YCTaHOBKY./Ipusooums npumepwihttp://fcior.ed mosutuBHOMY

Tesd, OoONaNaoINX OJMHAKOBOH TEMIOEMKOCThIO, HOU.IU
http://www.fiztpeboBanuii u mpoceO

pa3J'IPI‘lH01>i yzLeanoﬁ TCIINIOCMKOCTBIO.

Ipumenssimp  ypaBHEHHE TEIUIOBOrO Oanmanca musika.ru

ONHKCAHMsI TPOIecca TEIUIOOOMEHa TBEPAOTO Tella ¢
BOJOI.

Hccneoosams TenI000MeH

MEXKIY  TBEPABIM  TEJIOM W OJKHUAKOCTSIMH U
UHmMeEpNpemuposams pe3ybTaThl ITUX OTBITOB.
Onpedensimp  TEIIIOEMKOCTh ~ TBEPJOTO Tela  HA
OCHOBAHUHU PE3YJIbTATOB

OTBITOB 10 M3YYEHHUIO TEIIOOOMEHA MEKIY TBEPJIbIM
TEJIOM M JKHJIKOCTIMH C Pa3HBIMH TeMIIepaTypaMH,

OLICHUBaTb  a0CONIOTHYIO u OTHOCHUTEIIbHYIO
MOTPEIIHOCTH U3MEPEHHOM BEJINYMHBL. Hcnonvzoeams
TEPMOMETD.

Yemanasnuseamo 63aumocesizu

MEXJIy 3aKOHOM COXPAaHCHHS JHEPTrUU U ypaBHEHHUEM
TEII0BOro Oalanca.

Pewams 3anaun Ha MPUMCHCHHE

BOCIHIPHUATUIO Y4YallIUMHCA

YUUTCIIA, aKTUBHU3AllUH UX

TI03HABaTEIbHON
JeSITeTbHOCTH u
aKTHBHOCTH;

o0y /1eHue
o0ydaromuxcs K
COONIOACHUIO Ha YpOKe
OOILETPUHSTHIX HOPM
MOBE/ICHUS, paBUIT
OOIIEHUsI CO CTapIIUMH
(yuurensMu) 51
CBEPCTHUKAMHU
(IIKOJIBHUKAMHU )
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2.2.

N3mepenue
TEMIIEpPAaTypbl YK
JKCIEPUMEHTATOPA

U JIaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

ero JeTKue
(IpakTUKyM)

YpaBHCHU:A TCILJIOBOT'O OanaHca

Onepuposamv ~ nouwsmusimu:  naBieHue, o0Obem,http://school- 3nakomcTBO co cdhepamu
TeMIIepaTypa, KOIMIEeCTBO BEIIECTBa, HiealbHbIi ra3. collection.edu mpodeccronanbHoi
Vmemsv  3anmceiBaTh  ypaBHeHHe — MenaeneeBa—.ru/collection aesitenbHOCTH,
Knamneiipona, ¢opMymupoBaTh ra3oBble  3aKOHBLNttP://experim cesi3aHHbIME ¢ HH3UKOH, U

coOuparh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY.

ent.edu.ru

COBpPCMCHHBIMU

3name ycTpoiicTBO W mpuHIMI paboThl raszosorohttp://fcior.ed TexuomorusimMu,

TEPMOMETPA.
IIpusooums npumepol IOBEJICHU ra3a

Ilpumenamy nUHEWKY U cekyHaoMmep. Onpeodenamb
TEMIIEpaTypy M JaBJICHUE HJEATbHOTO Tras3a [0
pe3yiabTaTaM OIBITOB € CaMOJENbHBIM  T'a30BbIM
TEPMOMETPOM.

Hcnonvzoeame TUHENKY

Y CaMOJIETIbHbBIN Fa30BbI TEPMOMETP.

Yemanasnueamo  63aumoceasu MeXIy BHEUIHUMU U
BHYTPEHHUMU MakporapameTpamu
TEPMOJAVHAMUYECKON CUCTEMBI.

Pewiamsb 3a5aun Ha IPUMEHEHNE

ypaBHeHusa MenneneeBa—Kuanelipona

OCHOBAaHHBIMH Ha

http://www.fiz nocTmkenusx

pY M3MEHEHHUH €ro JaBJjcHHs, 00beMa,TemMreparypsl.ika.ru

¢u3nueckoil Hayku, 4YTO
CIIOCOOCTBYET Pa3BUTHIO

IIpEACTABICHUI 0
BO3MOXHBIX cdepax
Oymymieit
npodeccCuoHaTbHOM

eI TEILHOCTH, CBSI3aHHOM
¢ (pusuKoM, MOAroTOBKA K
JalbHeNeMy O00y4YeHHIO
B 3TOM HalpaBlI€HUU U
OCO3HAaHHOMY BBIOODY
oOyyaromumucs Oy rymeit
npodeccuun
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2.3.

D dexkTuBHBIH
KOd(QPUIHEHT
KECTKOCTU CUCTEMBI.
Ornpenenenue

MOy JISt IOura
MTPOBOJIOKH

C IMOMOIIBIO pbIYara.
Ornpenenenue
npenena yOpyrou
nedopmaru
(mpaKkTUKYM)

Onepuposamv nousmusmu. yupyrue u Heyupyruehttp://school- TlpuieucHre BHUMAHHS
nedopmanu, collection.edu oOyuarormxcst K
npezen ynpyroi aedopmanuu, moayis KOura, Mmoment.ru/collection meHHOCTHOMY — acmekTy
CHJIbI OTHOCHTEJIBHO OCH BpallleHHUs, Iieuo cuiibl http://experim usyyaempix Ha ypokax
pbIyar. ent.edu.ru SIBJICHUH,  OpraHU3aInio
Ymemo dopmynupoars 3akoH ['yka mis nedopmaruuhttp://fcior.ed paGotsl ¢ noiay4yaemoit Ha

PaCTAXKCHUA OAHOPOAHOI'O CTCPIKHA C ITOCTOAHHBIM

NONEPEYHbIM  CeueHHeM,  ycjoBue  paBHoBecushttp://www.fizpusmueckoro

a0COTIOTHO TBEPJIOTO Tena,
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsi ynpyrux

U Heynpyrux jnedopmanuii, MaTepraloBC pa3IndHbIMU
Moayisimu FOHra.

Ilpumensmo 3axon ['yka mns pacuera nedopmammm
pacTsbKeHUsT TPOBOJIOKU. Hccnedosams 3aBUCUMOCTD
YAJIMHEHUS IPOBOJIOKA OT BEJIMYMHBI PaCTITHMBAIOIIEN
€€ CUJIbI

U UHMEpPNpemupo8ams

II0JTyYE€HHBIE PE3YJIbTaTHI,

B TOM 4YHCJE JJs OIpEeleleHUs TMpejaena ynpyrou
negopmanuu.

Onpedensimo monynb HOHra mpoBOJIOKMHA OCHOBAaHUU
pE3yJIbTaTOB OIBITOB

10 PACTSYKEHUIO IPOBOJIOKU

C TOMOILBIO Pa3INYHBIX IO BEJIUYUHECHI, OLIEHUBATH
a0COJTIOTHYIO

1 OTHOCHUTEJIBHYIO IOTPEIIHOCTD

n3mepeHHoro  moxayns  lOwra.  Hcnonvzoeamo
HEPAaBHOIUICUMH pblUar [Uisl YBEIMYEHUS CHIBI U
nepeMenieHus. Pewams 3aaun Ha IPUMEHEHUE 3aKOHA
['yka g pacueTa pacTsHKeHHUS

Y CXKATHUs CTEPIKHEN

cobupatsika.ru

ypoke uHpOpMaIen
COAEp)KaHMs,  BKIIOYAs
UH(POPMAIIHIO 0
COBPEMEHHBIX

JTOCTIDKEHUSX  (U3UKH;
aHallM3 M KPUTHUYECKOC
OLICHUBAHHE
nHdopmanuy,;
NpPUMEHEHHE Ha ypOKe
WHTEPAKTHBHBIX  (OpM
paboTsl v
00y4JaroIuMHUCS:
HWHTEIUICKTYyallbHBIX WP,
CTHUMYJIUPYIOLTHX
MMO3HABATEIBHYIO
MOTHBAIIHIO
00ydJaronmxcst
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2.4.

2.5.1.

N3mepenue 1
KodunrenHTa
MTOBEPXHOCTHOTO
HATSOKCHHUSI METOJIOM
OTpbIBa (IIPAKTUKYM )

Omnpenenenne To4Kul
POCHI (ITPaKTUKYM)

Onepupoeamv NOHAMUAMU:
MMOBEPXHOCTHOE HATSKCHHE,
kodurmeHt MMOBEPXHOCTHOTO

http://school- Ycranosnenue
collection.edu noBepuTEIBHBIX
HaTshKeHus,.ru/collection ornomenus MEKTY

KalWUIIPHBIC SBICHUS. YMemsb 3amuchiBaTh Gopmyiyhttp://experim yaureneMm W ydeHHKaMH,

JUIL  CHJIbI MOBEPXHOCTHOTO HATsDKeHHWs, ¢opmyayent.edu.ru

CHOCO6CTBYIOH_II/IX

Jlarutaca  gns onmpexeneHust  gaeieHust  moxhttp://fcior.ed mosuTuBHOMY

HUCKPHUBJICHHON TTOBEPXHOCTBIO
KUJKOCTH, COOMPATH

BOCIIPUATHUIO Yy4YallTUMUCS

WQ://WWW.ﬁZTpe60BaHI/II71 U TpochO
IKCIIEPUMEHTAIBHYIO YCTaHOBKY. [Ipu6odums npumepwiika.ru

yUuuTeiisl, akTUBHU3alluNu UX

ITOBEPXHOCTHBIXSIBICHUHN U KalTWJUISIPHBIX SIBICHUI. II03HABATEJILHON
Ilpumenams MeTOA OTpbIBA PAMKH OT IOBEPXHOCTH JESATEIIBHOCTH "
KUAKOCTU AKTUBHOCTH;

Ul u3MepeHus  Kod(p(UIMEHTa IOBEPXHOCTHOTO oOYyX/1eHue

HATSHKEHUS] AKUJKOCTH. o0y4aromuxcs K
Hccnedoéamy ~ 3aBUCHUMOCTb  BEJIMYMHBI  CHJIBI, COOJIFOJICHUIO Ha YypOKe
HE0OXO0JUMOM Ui OTphIBA OOLIENPUHATHIX HOPM
OT TIOBEPXHOCTH BOJABI IIPOBOJIOYHOM PaMKH, OT €€ IIOBE/ICHNUS, IpaBUII
nepuMerpa OoOLIeHUs] CO CTapLIUMU
U uUHmMepnpemuposamv  Pe3yJbTaThl IPOBENECHHBIX (yuurensmn) "
U3MEPECHUM. CBEpCTHUKAMU
Onpeodenamyo K03 pPULEHT MIOBEPXHOCTHOTO (LLIKOJIBHUKAMH)

HATSDKEHUST JKHIKOCTH [0 Pe3yJIbTaTaM IMPOBEICHHBIX
U3MEPEHHI, OLICHUBATh a0COTIOTHYIO

U OTHOCHTENIBHYIO  MOTPEIIHOCTh  M3MEPCHHOMN

BEJIUYNHBI.

Hcnonvzo6ame pblyar Ui CO3/IaHHS CUJIBI 3aJaHHOM

BEJIUYNHBI.

Pewams 3a71a4n Ha IPUMEHEHHE

GOopMyIIBI IS CHJIBI  TIOBEPXHOCTHOTO HATSKEHUS M

dbopmynel Jlammaca

Onepupogéamv ~ NOHAMUAMU: HacelmeHHbld  uhttp://school- 3nakomcTBO cO cdepamu
HEHACBIIIECHHBIH Map,BIaKHOCTh BO3/1yXa, abcomoTtHas collection.edu mpodeccronansHOM

Y OTHOCHUTEIbHAS BIIAXKHOCTb. .ru/collection nmestensHOCTH,

Vmemv  KaueCTBEHHO  ONHUCHIBATH  3aBUCHUMOCTBNIP://experim cBsi3aHHbIME C GUIUKOM, U
IUIOTHOCTH W JaBJICHHSA HACBIIIEHHOro mapa ortent.edu.ru COBPEMEHHBIMH
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2.5.2.

3HAKOMCTBO

c AIEKTPUIECKUM
KOH/JIEHCAaTOpOM
(mpakTUKyM)

1

TEMIIEpaTypbl, HX HE3aBHCHMOCTh OT  oOwbemahttp:/fcior.ed texHomorusmu,

HACHIIIEHHOT'0 1apa, COOUpPaTh

OCHOBAaHHBIMU Ha

9KCIEPUMEHTAIBHYIO YCTaHOBKY. [Ipusooums npumepwvihttp://www.fiz toctrmxenusax

HACBILIEHHOTOM HEHACBILLIEHHOTO Tapa.

Hccnedoosams  mpoliecCc  BBINQJCHUSA  POCHl  IpH
MMOHUKEHUU TEMIIEPATYPHIBIAKHOTO BO3/TyXa

U UHMEpPNPemupoB8ans NOITyYECHHbIEPE3YJIbTaThI.
Onpedensimp TO TONYYEHHBIM SKCIIEPUMEHTAIbHBIM
JTAHHBIM

TEMIIEpaTypy TOYKY POCBI, W 3aTeM, C IOMOIIbIO
Ta0JIMIBI 3aBHCUMOCTH JIaBIICHUSI HACBILIEHHOTO Tapa
BOJIbI OT TEMIIEPATyphbl, OTHOCUTEIBHYIO BIIAXKHOCTb
BO3[lyXa, a Takke aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEITHOCTH 3TUX BEIUYUH.

Hcnonvzoeams TEPMOMETD.

Pewams 3amaum Ha BBIYKCICHUE aOCONIOTHOW U
OTHOCUTEIIBHOU

BIIQYKHOCTH

Onepuposams NOHAMUAMU.

AIIEKTPUYECKUN  3apsf, IEKTPHUECKOE

(u3NYeCKOil HayKH, 4TO
CIIOCOOCTBYET Pa3BUTHIO

IIpEACTABICHUI 0
BO3MOXHBIX cdepax
Oymymieit
npogeccuoHaIbHON

JIEITEILHOCTH, CBS3aHHOM
¢ (pu3ukoi, MoAroToBKa K
JanpHeHmeMy 00y4eHUIO
B 3TOM HaIpaBJICHUU MU
OCO3HAaHHOMY BBIOODY
oOydaromumucs Oyayuiei
npodeccun

http://school- Ycranosnenue
noJe,collection.edu moBeputebHBIX

HAIMPsKCHHOCTE U TTOTCHIHUAJT SJICKTPUYCCKOTI'O HOJ'ISI,.I’U/CO”ECtiOﬂ OTHOIICHUA MCKAY

Pa3HOCTb MOTCHIUAJIOB U HAIIPSXKCHUC,
KOHACHCATOP, JICKTPOCMKOCTBKOHICHCATOPA.

http://experim y4uureneM W ydeHHKaMH,

CIOCOOCTBYIOIIMX

Vmemv BbMHCHATH 3apsii  KoHAeHcaTtopa mo erohttp://fcior.ed mosutuBHOMY

SJICKTPOCMKOCTH

u.ru

BOCIIPpHUATUIO YYallIUMHCA

U HaNpsOKCHUIO, TPUMEHATh (GopMyiisl Uit pacuetahttp://www.fiztpeOboBanuit u  mpock0d

AIIEKTPOEMKOCTHU
TP TTOCIIEI0BATETLHOM

W TapaulelbHOM  COCJMHEHHH KOHICHCATOPOB,
coOMpaTh INEKTPUIECKYIO 11ETIb.

Ilpusooums ~ npumepsbi  TOCIHENOBATEIBHOIO U
MapajIeIbHOTOCOSTMHEHNST KOH/IEHCATOPOB.
Hccnedosamsb 3aBUCUMOCTD

HAIPSHKCHUST Ha KOHJICHCATOPE OT €r0 AIEKTPOEMKOCTH
u uUHmMepnpemuposams pe3yJIbTATHI 3TOTO

ika.ru

YUUTCIIA, aKTUBHU3AllUH UX

MO3HABATEJILHOMN
JeSTeNIbHOCTH u
AKTUBHOCTH,

noOy>KaeHne
00yJaronuxcst K
COONIOZICHUIO Ha YypOKe
0OIIENTPUHATHIX HOPM
IIOBCACHUA, IMpaBUJI
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3.1.

W3yuenue mnpouecca?
paspsaku
KOHJIeHCaTopa
(mpaKkTUKyM)

IKCTIICPUMCHTA.

Onpedensimb OTHOIICHHE

AIIEKTPHUYECKUX EMKOCTEH JIByX KOHICHCATOPOB IO

W3MEPECHHBIM 3HAYCHHUSAM  HANPSDKCHUS HA  HUX,

OILICHUBATh a0COFOTHBIC

1 OTHOCHTEJIbHBIC TIOTPEITHOCTUU3MEPSIEMBIX BEJIUYKH.

Hcnonv3z06ams BOITBTMETD.

Pewamw 3a1aun Ha COEIMHEHNEKOHICHCATOPOB
Pa3nen 3. dnekrpoguHamuka (5 4)

Onepupoeamb NOHAMUAMU.

O0IIEHUsT CO CTapIIUMHU
(yuutensamn) 51
CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)

http://school- TlpuBncueHne BHUMAaHUS

SJIEKTPUUYCCKUI  3apsf, anektpuueckoe  mose,collection.edu oOyuaromuxcst K
HAIPsHKEHHOCTh M TIOTEHIIMAN dJIeKTprdeckoro mous,.ru/collection mennocTtHOMy — acmekty

Pa3HOCTh MOTEHIIMATIOB U HANPSDKEHUE,
OJ1C ucroyHuka Toka, KOHIAEHCATOP,

http://experim uzydaemMpIx Ha YypOKax

HBHCHHﬁ, OpraHu3alnuro

9JIEKTPOEMKOCTh ~ KOHJEHcaTtopa,  anekrpuueckoehttp://fcior.ed paGotsl ¢ monaydaemoit Ha

comportusiieHue. Yuems dopmynupoBaTh 3akon Omau.ru

http://www.fizpusrueckoro

BHeKTquCCKOﬁ LCIH, BEITUCIIATB3apA] KOHACHCATOPa ika.ru

JUTSI TIOJTHOM (3aMKHYTOM)

IO €ro 3JIEKTPOEMKOCTH
U HATPSDKEHUIO, COOMPATHINEKTPUUYECKYTO 1IETIb.
IIpusooumys npumepsi NOBEACHUS

KOHJIEHCATOPa, BKIIFOYEHHOTO B LIEMBIIOCTOSIHHOTO TOKA.
Dopmynuposams TUIOTE3y O XapaKTepe 3aBUCHMOCTH
CUJIbI TOKA OT BPEMEHU IPH pa3psJIKe KOHAEHcaTopa
yepes pe3ucTop.

Cmpoums TpadvK 3aBUCUMOCTH CHIIBITOKA OT BPEMEHH
TP pa3psiIKe

KOHJEHCAaTopa uepe3 pes3ucrop. [lpumenams npaBuia
MMOCTPOCHUS TPAPUKOB 3aBUCUMOCTEH (HUIUIECKUX
BEJIMYUH APYT OT Apyra.

Hccneoosamsb 3aBUCUMOCTD CHIIBI TOKA OT BpPEMEHU MpU
paspsiike

KOHJICHCATOpa 4Yepe3 PE3UCTOP U UHMEPHpemupos8ams
3Ty 3aBUCUMOCTb.

Onpeodenamp 31EKTPOEMKOCTHKOHIEHCATOPA,

ypoKe uHpopmanuen
COJIEp)KaHus,  BKIIOYAs
nHpopmanuio 0
COBPEMEHHBIX

JOCTHXKEHUSX  (DU3MKH;
aHAIM3 U KPUTHUYECKOE
OIICHUBAaHHE
uH(pOopMaIuy,;
NMPUMECHCHHE Ha ypOKe
WHTEPAKTUBHBIX  (dopM
paboTsl v
00y4JaroIuMuUCs:
WHTEJUICKTYJIBHBIX — HTP,
CTUMYTUPYIOLTIX
TO3HABATEIIBHYIO
MOTHBAIIHIO
00ydJaronuxcst
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3.2.

Onpenenenue
YAEIBHOTO
COTIPOTHUBIICHUS

BBIpaKas €€ 4epe3 yriIoBOi

KO3 PHUIMEHT KacaTenbHOW K TrpaduKy 3aBUCUMOCTH
CHJIBI TOKA Pa3psIKU

KOHJICHCATOpa OT BPEMEHU,01ICHUBATh a0COTIOTHYIO

Y OTHOCHUTEJIBHYIO TIOTPEITHOCTBAIICKTPOEMKOCTH.
Hcnonv306ams BOIBTMETPU CEKYHIOMED.
Yemanasnueams 63aumocsnsu.

Pewamb KxauyeCTBEHHBIE 31241

0 KOHJIEHCATOpax, BKIIOYEHHBIX B IIEIb IIOCTOSTHHOTO
TOKa

Onepupoeamb NOHAMUAMU.
CuJia TOKa, HaAlIpsAXKCHUC,
QJICKTPHYCCKOC COIIPOTUBJICHHUC,

http://school- Ycranosnenue
collection.edu noBepuTEIBHBIX
.ru/collection ortHomIEHUH MEXK Ty

IIpusooums npumepsl BEMIECTBC PA3IMYHBIM yACIbHBIMNID://eXperim yunreneM u ydeHHUKaMH,

COIIPOTUBJICHHUCM.

CHOCO6CTBYIOIJ_II/IX

[Ipumensims MeTo] M3MEpeHUs MajbiX Aektpuueckuxhttp:/fcior.ed mozutuBHOMY

COIPOTUBIICHUN.
Hccneoosams 3aBUCUMOCTD

JJIMHBI OTOT'O 0Tpe31<a

U UHmMepnpemuposams  Pe3yJabTaThl MPOBEIACHHBIX
WU3MEPEHHH, BEIYUCIIATH AIEKTPUIECKOE COMTPOTUBIICHUE
OTpe3Ka

HpOBOJ’IOKI/I 110 I/ISMepeHHBIM 3HAYCHUSAM CHJIBI TOKA U
HanpspkeHus. Onpedensims YIOENbHOE COMPOTHBIICHUE
MaTepI/Iana HpOBOHOKI/I 10 U3BCCTHBIM AJINHE, }II/IaMepr
Y COMPOTUBIIEHUIO, OLIEHUBATH A0CONMIOTHYIO

u OTHOCHUTEILHYIO MOTPENTHOCTh  yJIEJTBHOTO
CONPOTHUBIICHUS.

HUcnonvzosams MyIbTUMETP B PEKUMaXBOJbTMETpPA U
aMIiepMeTpa, JTMHENUKY, MUKPOMETP.

Pewams 3agaun Ha 3akod Oma

JJIA y‘-IaCTKa IICIIM U Ha 3aBUCHUMOCTDH COHpOTI/IBJIeHI/IH
OTpe3Ka MPOBOJIOKHU

BOCIIPpUATUIO YHAIIUMHUCA

http://www.fiztpeOGoBanuit u mTpockod
HAIPsODKEHHUST MEXIy KOHIIAMH OTpe3Ka IMPOBOJIOKH oTika.ru

YUUTECIIA, aKTUBHU3AIUU UX

ITI03HABATEIbHOU
JeSITebHOCTH u
AKTUBHOCTH;

o0y KJIeHne
00yJaronuxcst K
COOJIIOJICHUIO Ha YypOKe
OOLIETTPUHSATHIX HOpM
MOBEJICHUS, TIPaBUIT
oOIIIeHNsT CO CTapIIMMH
(yuutensMu) u
CBEPCTHUKAMH
(IIKOJTHHUKAMHU )
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3.3.

N3mepenne  BOJIBT-2
aMIIEpHOU
XapaKTePUCTUKU
MOJTYTIPOBOJHUKOBOT
onnona (MpakTUKyM)

OT €ro XapaKTCPUCTHK

noynpoBoaHuk,http://school- 3nakomcTBO co chepamu
COOCTBEHHASTU TPUMECHASI TPOBOIMMOCTb, collection.edu mpodeccroHanbHOI
p-N-1epexo/1, MOIyIPOBOIHUKOBBIAIHOI. .ru/collection nesrensHOCTH,

Ymemvb 00BSICHATH IPUPOTYCOOCTBEHHOW U IpUMeCHOMttp://experim cBs3aHHbIME ¢ PU3UKOM, U

Onepupoeamz; NOHAMUAMU.

IIPOBOIUMOCTH, CBOMCTBA ent.edu.ru COBPEMEHHBIMHU
p-n-tiepexoa, TIPUHITATT nevicrushttp://fcior.ed Texunomorusimu,
MOJTYIPOBOHUKOBOTO IHO/1a,eT0 PYHKIIHOHUPOBaHKHE U.rU OCHOBAaHHBIMH Ha

IpU BKJIIOYCHUH B DJICKTPHUCECKYIO IIembocTostHHorohttp://www.fiznoctmkenusix
TOKA B IPSIMOM ika.ru (bu3MYeCKON HayKH, 4YTO

1 B OOpaTHOM HAIpaBJIEHUU, COOMPATHIICKTPUUECKYIO
1[eIb, YNTATh

MapKUPOBKY [1OJIYIIPOBOIHUKOBOIOJJMO/IA.

IIpusooums npumepul VCIIOJIb30BaHUS
MOJTyIPOBOJIHUKOBOTO J1M0/1a

B JJIEKTPUUYECKUX LENAX. Popmyauposams TUIIOTE3Y O
XapaKTepe 3aBUCUMOCTH CUJIbl TOKa, TEKYLIEro 4epes
IIOJIyIIPOBOTHUKOBBIN THOJ,

OT TOJAaHHOrO Ha Hero HanpskeHus. Cmpoums
HKCIIEPUMEHTAJIBbHO BOJIT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBoIHUKOBOTO JHOa

IIPM  €ro BKIIOUEHUH B  JJIEKTPUUECKYIO LEMb
MIOCTOSIHHOTO TOKA B MPSIMOM

U B 00paTHOM HarpaBJICHUH.

Ilpumensimp  TpaBWJIa  TMOCTPOEHHS  TpaduKOB
3aBUCUMOCTEH (U3UUECKUX BEIMYUH JPYyr OT JApyra.
HUccneoosamv BAX moaynpoBOIHUKOBOTO THOA,
BKJIFOUEHHOT'O B LIENb IIOCTOSIHHOTO TOKaB MPSMOM U B
00paTHOM HampaBIeHUN

U UHMePNPemuposams

3Ty 3aBUCUMOCTb.
Onpeoensamo

SJICKTPUYICCKOC COIIPOTUBJICHUC

CIIOCOOCTBYET Pa3BUTHUIO

npeCTaBICHUN 0
BO3MOJKHBIX chepax
Oymyiein
npo¢ecCuoHATBHON

NesITeIbHOCTH, CBSI3aHHOM
¢ ¢U3HUKOMH, MOATOTOBKA K
JanpHemeMy o0y4YeHHIO
B OTOM HamlpaBJICHUU W
OCO3HAaHHOMY BBIOOpY
oOyJaromumucs oyayei
npodeccun
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OBLLEE 34
KOJIMYECTBO

YACOB 130
[TIPOTPAMME

11 kaace
(1 u B Henmei0, Beero 34 u)

IMMOJYIIPOBOAHHUKOBOI'OAHNOAA ITPU JJAHHOM 3HAYCHHUH

HaINpsOKCHUS, OLIEHUBATb abCOIIOTHYIO u
OTHOCHUTEJIBHYIO IIOTPEIHOCTD
9TOH  (U3MYeCKOil  BenuYuHBL.  HMcnoavszosamo

BOJIBTMETP, aMIIEPMETP, IEPEMEHHBI  PEe3UCTOp,
MaKETHYIO IUIaTy, OJIyIPOBOJIHUKOBBIN IHO/.
Pewams 3ajau Ha ULENUM IOCTOSHHOTO TOKAa IpHU
HAJIMYUU B HUX UJI€AIBHOTO

auoaa

Nem/m  HaummeHoBaHHe KoanuectBo Buabl aesTeIbHOCTH

pa3ienoB W TeM4YacoB
y4eOHOro npeamera

00y4Jaromuxcs

Paznen 1. dnexkrpogunamuka (27 4)

0P
norp

u/lesATeJILHOCTD YYUTEJIS C
yueroMm PII BociuTanus
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1.1.

OneHka  BEJIMYUHBIZ
TOPU30HTAIIbHOU
COCTaBJIAIOIIEH
MarHuTHOM

WHIYKITUH
MarHUTHOTO L
3emuH (MMPaKTHKYM)

Onepuposamv nonamusmu: MarHUTHOE rmoyie, Bektophttp://school Ycranosnenue

MarHuTHON MHAYKIIMH, JIHHUA MarHUTHON HHIYKIUA. - JIOBEPUTETBHBIX

Ymemv dopmynupoBaTh mnpuHIUI cyneprosuiuucollection.ed orHomeHMs MEKTY
MarHUTHBIX TOJEH, u300paxars nMHUU uHAyKIuuU.ru/collecti yuntenem u ydyeHukamw,
MAarHMUTHOI'O TIOJNS KATYIIKK C TOKOM, COOHMparhon CIIOCOOCTBYIOIINX
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY. http://experi mo3uTUBHOMY BOCHPHUSATHIO
IIpusooums  npumepvl  TPUPOAHBIX O00BEKTOB uMeNt.edu.ru yvammmucs TpeOOBaHUN |

TEXHUUYECKHUX yYCTPOMCTB, ABISIOMMXCS ncTouHnkamu  http://fcior.e mpocr0 yUuTens,
MOCTOSTHHOTO MarHUTHOTO T0Jist. [Ipumensime npuHIumdu.ru AKTUBU3AIIH ux
CYMEePIO3UITUMMATHUTHBIX TTOJICH. http://www.f mo3naBaTenbHOM
Hccnedosams IPOCTPAHCTBECHHY O izika.ru JeSITEbHOCTH u
OPHMEHTAIIMIO BEKTOpA UHIYKIIUU AKTHBHOCTH;
noOy KJIeHue
o0yyJaronmxcs K
COOJIFOJICHHIO HA  YpOKeE
OOLIENPUHATHIX HOpM
TIOBE/ICHHS, TIPaBUJI
OOLIeHUs] CO  CTaplIUMU
(yuutensMu) u
CBEPCTHUKAMHU
(IIKOJIHHUKAMHU )
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MarHUTHOTI'O OIS, CO3/1aBaEMOT0

Ha OCH COJICHOM/A TpPHU CYNEPHO3UIUN MAarHUTHOTO
nojas 3eMiIM M MarHUTHOIO IOJIA COJICHOUAA, B
3aBUCUMOCTH

OT CWIbl TOKa B  BHMTKAaX  COJIGHOMJA U
UHmMepnpemupo8ams MOTy4YeHHbIEPE3yIbTATHL.
Onpedenams ~ TO  pe3ylbTaTaM  IPOBEIEHHOIO
JKCIIEPUMEHTA MOAYJIbIOPU30HTAIILHON COCTABIIAIOLICH
BEKTOpAa MAarHUTHOW MHAYKLMHM MAarHUTHOTO IIOJIS
3emiu, OLEHUBAThb AaOCOJIOTHYI0 M OTHOCHUTENIbHYIO
HOTPEIIHOCTh U3MEPEHHOH (PU3NUECKONBEINYMHBI.
Hcnonvzosams KOMIIAC, COIEHOU,IA00paTOPHBIN OJIOK
HUTAHUS, TPAHCIIOPTHDP.

Pewams  3amaun  Ha  NPUMEHEHHE  IMPHHIUIA
CYIEpIIO3UIIMY MarHUTHBIX

oJIeH
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1.2.

N3mepenue
3aBUCUMOCTH
BEJIMYUHBIMAarHUTHOMN
WHIYKIAHA
MarHUTHOTO oISt
Mar"ura oT
paccTosiHus
(mpaKkTUKyM)

Onepuposams nonsmusmu: MarHuTHoE moyie, Bekrophttp://school Ilpusneyenne  BHUMaHHS

MarHuTHOM WHAYKIOWH, JIUHAU Mar HUTHOM HHAYKIOWH.

00y4JaromuXxCst K

Ymemsb u300pakaTh JTUHAU HHIYKIHHUMAarHuTHOTo mossicollection.ed nenHocTHOMY aCTeKTy

IIOCTOAHHOI'O MarHura, CO6I/IpaTB

u.ru/collecti m3yyaempIx Ha  ypokax
SKCHEPUMEHTAIIBHYIO YCTaHOBKY. [Ipu6ooums npumepsion

HBHeHHﬁ, OpraHu3anuro

NPUPOIHBIX OOBEKTOB M TEXHHYECKHUX YCTPOMCTB,http://experi paboTel ¢ momy4aemMol Ha

SIBIISTIOIIUXCSI AICTOYHUKAMU
MOCTOSTHHOTO MAarHATHOTO TTOJISL.
IIpumensmo cMapThHOH

ment.edu.ru ypoke
http://fcior.e ¢pusmueckoro coxepxanusi,

nHpopmaren

BKJItOYasi WHGOpMALUIO O

C MpPEeayCTaHOBJCHHBIM MPOrpaMMHBIM obecnieueHrueMhttp://Www.f coBpemeHHBIX

1A UBMEPCHUA BCIIMYHMHBI MAalrHUTHOI'O I10JIA, HpaBHHaiZika.rU

MOCTPOEHUS TpadUKOB 3aBUCUMOCTEH (U3UUECKUX
BEIMYMH JAPYr OT Apyra. Mccredosams 3aBUCUMOCTb
BEJIMYMHBI MATHUTHOW MHIYKIUM MAarHUTHOTO IIOJIS
IIOCTOSIHHOT'O MarHuTa

Ha €ro NPOJOJIBHON OCH CHMMETPHUH

OT PACCTOSIHMSI MEXAY LIEHTPOM MarHura M TOYKOU
U3MEPEHUIN

U UHMepnpPemuposams MOJIy4eHHbIEPE3YIbTATHI.
Cmpoums 3KCHEPUMEHTANIbHO TpaduK 3aBUCHMOCTH
MOJ1yJIsl MArHUTHON MHAYKIIMA MAarHUTHOT'O MOJIS
ITOCTOSTHHOT'O MarHuTa

Ha €ro IpOJOJIBHOM OCH CHMMETPHH OT PacCTOSHUS
MEXy LIEHTPOM MarHuTa U TOYKON U3MEPEHUN

(c yueroM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHHBIX
(bu3NYECKUX BETUYHH).

Hcnonvzosamsy TMINHIPUYECKUUTIOCTOSIHHBIA MarHuT,
JIMHEUKY.

Pewams  3amaum  Ha  OpPUMEHEHHE  IPHUHIIMIA
CYTEpPHO3UIIMH MarHUTHBIX

OJIEH

JOCTHKEHUSIX buzuky;
aHAIM3 H  KPUTHUYECKOE
OlleHHBaHUE WH(OpPMaIIUH,
NPUMCHCHHE Ha  yYpOKe
UHTEPAKTUBHBIX dbopm
paboThI C OOYYAFOIIIMMHUCS:
WHTEIJICKTYyalbHBIX WP,
CTUMYJTUPYIOITIX

MI03HABATENIBHYIO

MOTHUBAIINIO 00YYarOITUXCsI
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1.3.

1.4

Hao0mronenue 2
MAarHMTHOTO
rUcTepe3uca
(mpaKkTUKyM)

Wzyuenne  paboThI2
AIIEKTPOABHUTATENS U
JTMHAMO-MAIIUHBI
(vacth 1) (iexrust)

Onepuposams nonsmusmu: MarHuTHoE moyie, Bektophttp://school 3nakomcTBO co chepamu

MAarHUTHOW WHIYKIUH, JUHUM MarHUTHOW WHIAYKLHH,- npodeccrnoHabHOM

dbeppoMarueTHK, MarHUTHBIN collection.ed nesrenbHOCTH,

THCTEpE3HC. u.ru/collecti cBsi3aHHBIMEU C (U3UKOH, U

Cmpoums DKCIIEPUMEHTAIBHO TpadUK 3aBHCUMOCTHON COBPEMEHHBIMHU

MOJyJSi MArHUTHOHW HWHAYKIMH MarHuTHOro mossthttp://experi TexHoaorusmu,

KaTyIIKUC (peppOMAarHUTHBIM CEPICUHUKOM ment.edu.ru ocHOBaHHBIMH Ha

OT CHJIBI IPOTEKAIOIIETO Uepe3 KaTylkyToka (¢ yaeromhttp:/fcior.e nocrmkeHusx Qusnyeckoi

a0COJTIOTHBIX MOTPEITHOCTEH M3MEPEHHBIX du.ru HAyKH, 4TO CIOCOOCTBYET

(U3NIECKUX BEITHUYUH). http://www.f pazBuTHiO TpencTaBiICHUI

Hcnonvzosamsb 1abOpaTOPHBINKUCTOUHUK TUTAHUS izika.ru 0 BO3MOXHBIX  c(epax
Oyy1iei
poQeCCUOHATBHOM

JIeATSIILHOCTH, CBSI3aHHOM C
(U3UKOH, TMOJArOTOBKA K
JanpHereMy oOy4eHHUIo B
5TOM  HamNpaBJICHUH U

OCO3HAHHOMY BBIOOPY
oOydJarommMucst  Oyyriei
npodeccuu
Onepuposamu NOHAMUAMU: cuma  Amrmepa, httQ /Ischool Vcranosnenue
IIEKTPOIBUTaTENb, THHAMO-MAIITHHA. JIOBEPUTEITBHBIX
Ymemw onipenensTe MOIyIb COIIeCtlon ed oTHOMICHUSI MEXKTy
U HampaBieHue cwibl Awmmepa. 3wams wuctoputou.ru/collecti yuntenem u ydeHuKamw,
N300PETCHUSIICKTPOABUTATEIIS on CIIOCOOCTBYIOLIMX
Y COBEPIIICHCTBOBAHUS http://experi mO3UTHUBHOMY BOCIIPUSTHIO
ero KOHCTPYKLHUH, YCTPOHCTBO M IPUHIMUT AeWcTBUs ~ ment.edu.ru ydamumucs TpeOOBaHUI U
SIIEKTPOJBUraTENsl TOCTOSHHOTO TOKa W JauHamo-http://fcior.e mpocs0 VUHTEII,
MAIHHBL. du.ru aKTHBH3ALUH 1704
IIpusooums npumepvi IPUMEHEHHS deKTpoaBHUraresshitp://www.f mosnaBareapHOI
NIOCTOSTHHOT'O TOKaW JAMHAMO-MAIIUHEI. izika.ru JEATeILHOCTH u
Onpeoensimp HaIIPaBJICHUE BpAIlCHHS AKTHBHOCTH;
SIKOPsI 3JICKTPOJBHUTATENS NPU 3aJlaHHOM HAIIPaBJICHUH noOYXKIICHHE
HPOTEKAHUS oOyJaronmxcs K
HIIEKTPUUYECKOTO TOKAa B 0OMOTKAaXCTaHUHBI. COOJIIOJICHUIO HA  YpOKE
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2.1.

N3yuenue
3aBUCHUMOCTHU
nepuosia KosueGaHun
JIMHENKHU

Ha LWIMHIPUYECKON
MTOBEPXHOCTU

OT paguyca ee
KpUBU3HBI
(TIpaKkTUKYM)

Pewams 3ana4n 0 2JEKTpOABUTATEIIC

IIOCTOSHHOT'O TOKa M JAWHAMO-MAalllMHE M JUHAMO-
MaIlIUHEI.

IIpumensamo TEOPETUUECKHUE CBEJICHUS 00
AJIEKTPOJIBUTATEIE IOCTOSSHHOTO TOKa W O JUHAMO-
MallluHE

JUIs1 OOBSICHEHUS TIPOBOAMMOTOIKCIIEPUMEHTA.
Hccneoosams BE 3aBUCUMOCTH:

CHUJIBI TOKAa, BbIpadaThIBAEMOW T'e€HEpPaTOpOM, OT
BEITMYMHBI MOMEHTACUJIBI, IPUIIOKEHHOTO K €T0 BaJly;
BEJTUYUHBI HaIPsKCHUS, IIOJJaHHOTO Ha
AJIEKTPOJIBUTATEb,

OT YaCTOThI €r0 BPaIICHUS

u MEXaHUYECKON Harpysku €ero BaJIa U
UHmMepnpemuposams MOIIy4eHHbIEPE3yIbTaThI.
HUcnonvzosams 31EKTPOMOTOD,

nabopaTopHbIi HCTOYHHK MUTAaHUsI,  PEeocCTar,
MYJIbTUMET]P

Onepuposams NOHAMUAMU.
KOoJIeOaHusl, IEPHOJ] M YaCTOTa KOJIeOaHMil.
Ymems 3anuceiBaTh

OOLIETTPUHSATHIX HOpM

IIOBE/ICHNUS, IIpaBuJI
o0IIeHUsT CO  CTapIIUMHU
(yuurensamn) u
CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)

FapMOHI/I‘{eCKI/IehttQ /Ischool TlpuBneyenre  BHUMAaHUS

00ydJaronmxcst K

COIIeCtlon ed [IeHHOCTHOMY aCIIeKTy

U WHTEPIPETUPOBATh ypaBHEHHE TapMoHmueckuxu.ru/collecti m3ydaempix Ha  ypokax

KOJ'I668.HI/II/I NMPUMCHATB3aKOH COXPAHCHUSA SHCPIrun
JJIsL KOJ1e0aTeNIbHBIX mponeccos,

MaJIOCTHAMILINATY Il KOJIEOaHUH.
IIpusooums npumepsvl KonedOATETLHBIXITPOIIECCOB.

HBJ'ICHI/II/I OpraHu3anururo

cobupatsh ttp [lexperi paGoThl ¢ moJy4yaemoil Ha
OKCIICPUMEHTAIIBHYIO YCTAHOBKY, OOBSICHSITH posibment.edu.ru ypoke
http://fcior.e ¢pusmueckoro comepxanus,

uHpopmanuei

BKJIFOYast HMH(OpPMAIHMIO O

Dopmynuposames TUTIOTE3y O Xapaktepe 3aBucumocTtuhttp://www.f coBpeMeHHBIX

nepuoAa KoJeOaHWi JHMHEHKM Ha IWIMHIpUYecKouizika.ru

MMOBEPXHOCTHU OT painyca €€ KpPUBU3HBI.
Hccneoosams  3aBUCUMOCTH  TepHoOJa KoleOaHUN
JIMHEHKHU

Ha UUAJIMHIPUYECKON OBEPXHOCTH

OT paauyca €€ KPUBU3HBI U UHMEPNpemuposamy
MOJY4YECHHYK3aBUCUMOCTb.

JOCTHKEHUSIX ¢bu3uKy;
aHamM3 ®  KPUTHYECKOE
OliIEHUBaHHE NHPOPMALINH,
MpUMEHEHHEe Ha  YpOKe
MHTEPAKTUBHBIX bopm
paboThl ¢ 00YYAIOIIUMHUCS:
UHTEJUIEKTYaJIbHBIX WP,
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2.2.

N3yuenue
3aBUCHUMOCTHU
aAMIUIATY 1Bl
Kose0aHui
MIPYKUHHOTO
MasiTHUKA0T BPEMEHU
(mpakTUKyM)

Cmpoums TpaduK 3aBUCUMOCTH IEpUOJa KOJIeOaHHI
JIMHEVKH

HAa LWJIMHAPUYECKOM TMOBEPXHOCTU OT paauyca ee
KPUBU3HBI

U JIMHEapu30BbIBaTh 3Ty 3aBHUCHUMOCTh (C YYETOM
a0COIIIOTHBIX TOTPEIIHOCTEHU3MEPSIeMbIX (PU3UUECKUX
BEJINYMH).

[Ipumenams  TpaBWIa  TOCTPOCHHS  TIpadUKOB
3aBHCUMOCTEH (PM3MUECKUXBEIUYUH APYT OT JpyTa.
Hcnonvzosams INHENKY, CEKYHIOMED.

Yemanasnusamo 83AUMOCBA3U MEXI1y
KHUHEMATUYECKUM, AMHAMUYECKUM M JHEPreTHYECKHM
OMHMCAaHUEM TapMOHHYECKHUX

KOJICOaHUH.

Pewams 3aaun Ha TapMOHUYECKUEKOIEO0aHUS
Onepuposamv NOHAMUAMU:

4acToTa
KoJIeOaHuH, 3aTyXaHue KojaeOaHH.
Ymemb 00BSICHATD 3aTyXaroImune

CTUMYJTUPYIOLINX
[M03HABATEJIbHYIO
MOTHBAIIMIO 00YYaIOIINXCS

http://school 3nakomcTBO €O chepamu

rapMOHUYECKHUE KoOJIeOaHUs, aMIUIATyAa, TEPUOJ U-

po¢ecCuoHANTBHON

collection.ed nesrensHOCTH,
u.ru/collecti cBs3aHHBIMU C (HU3UKOU, U

COBpPCMCHHBIMU

KonebaTeqbHbIE  TpOIECChl ¢ mo3ummid  3akoHahttp://experi TexHoaorusMu,

W3MEHEHUSI MEXaHUYECKOM YHEPTUU, COOUpaTh

ment.edu.ru oCHOBaHHBIMU Ha

IKCIICPUMEHTAIIBHYIO YCTaHOBKY. [Ipusooums npumepuihttp://fcior.e noctmxennsx ¢usndeckoi
3aTyXaOIMXKOJIe0aTeIbHBIX MTPOLIECCOB. du.ru HayKH, YTO CIIOCOOCTBYET
Dopmynuposams TUMOTE3y O XapakTepe 3aBucuMocTrhttp://Www.fpazsutuio npencraBieHuit
aAMIUTMTYbl KOJieOAHWH TMPYKMHHOTO MasTHUKA oOTizika.ru 0 BO3MOXHBIX  c(epax

BPEMEHM NIPU HAJIMYUH 3aTyXaHUs.

Cmpoums  TpaQuk  3aBUCUMOCTH  aMIUIUTY[bI
3aTyXaloluX Koje0aHWW MasTHUKA BpPEMEHM H
JMHEapu30BbIBaTh 3Ty  3aBUCUMOCTh (C  Y4YETOM
a0COJIIOTHBIX MOTPELTHOCTEN

U3MEpSeMBbIX (PU3NYECKUX BeIWuYuH). [lpumensameo
npaBUia  MOCTPOEHHs  rpauKOB  3aBUCHUMOCTEH
(bu3nyecKkux BEIWYMH Jpyr OT Apyra. Hccrnedosamo
3aBUCUMOCTh aMIUTUTYJbl 3aTyXaloIUX KoJeOaHMi

Oymymieit
npodecCuoHaATBHON
JesITeIbHOCTH, CBSI3aHHOM C
(u3MKON, TMOATOTOBKA K
JanpHeeMy o0y4eHuIo B
9TOM  HamNpaBJICHUU U
OCO3HAaHHOMY BBIOOpY
oOyyJaronumucs Oyayiien
npodeccun

42


http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000

2.3.

N3mepenne
AKTUBHOTO
PEaKTUBHOTO
CONPOTUBJICHUI
KaTYIIKU
WHIYKTUBHOCTH
(mpaKkTUKYM)

MasiTHUKA OT BPEMEHHU U UHMEPNPEMUPOBAMb
3Ty 3aBUCUMOCTb.
Hcnonvzosams TUHENUKY U CEKYHIOMED

Onepupoeamz; NOHAMUAMU.

httg /Ischool Ycranosnenue

[IEPEMCHHBII TOK, aMILTUTYIHOS JIOBEPHUTEIIBHBIX
U JICUCTBYIOIICC 3HAYCHHUE CHJIBI TOKAW HAIpPSHKECHUS, COIIeCtlon ed OTHOIICHUS MEXTY
CUHYCOUJANILHBIN MEPEMEHHBIN TOK, aKTUBHOE, u.ru/collecti yuurenem u ydeHUKaMH,
pEaKTHBHOE, E€MKOCTHOE U WHIYKTHBHOEON CIOCOOCTBYIOIIMX
COIIPOTHBIICHUE. http://experi mO3UTHBHOMY BOCIIPUSTHIO
Ymemo OOBSICHATH MOBEJICHHE pesuctopa,ment.edu.ru yuamumucs TpeOOBaHUI U
KOH/IeHCaTopa " KaTyIIKA UHIyKTUBHOCTH, hitp://fcior.e mpockO YUUTEIs,
BKJIFOUCHHBIX B I CHHYCOUIAJIBHOTO MepeMeHHorodu.ru AKTUBU3AIIH ux
TOKa, cobuparp ANEKTPUUYECKYIO renbhttp://www.f mo3naBarebHOM
(mocsIe10BaTeIbHO COCMHEHHbBIE PE3UCTOP M KaTymikaizika.ru JeSITeIIbHOCTH u
WHTYKTUBHOCTH,ITOIKJIFOYCHHBIC K TEHEPATOPY). AKTHBHOCTH;

IIpusooums npumepvl IPUMEHEHUS noOy>KJIeHue

PEaKTUBHBIX JIEMEHTOB B IIEMSIX TIEPEMEHHOTO TOKA. 00yJaroIHUXCsI K
Dopmynuposams TUTIOTE3y O XapaKTepe 3aBHCUMOCTHU COONIOIGHUIO HAa  YpOKe
AMIUTMTYbl HATPSOKEHHS Ha PE3UCTOPE OT YaCTOThHI OOIIETTPUHSATHIX HOPM
10/IaBa€MOT'OHA BXO/I IIETTH IEPEMEHHOTO TIOBEJICHHUS, TIPaBUJI
HANpSDKEHHUsT TOCTOSIHHOW — amMrumutynel.  Cmpoumb OOIllEHHsST CO  CTapUIMMHU
rpadK 3aBUCHMOCTH AaMIUTUTYAbl HaNpsOKEHHS Ha (yuuTensMn) u
pE3HCTOpE OT YacTOTHI IMOJABAEMOr0 Ha BXOJ IEMH CBEPCTHHKAMHU
MIEPEMEHHOTO HAIPSDKEHUS] TTOCTOSTHHOW aMILTUTYIBI (C (IIKOJIEHUKAMH )

Y4eTOM a0COJIIOTHBIX MOTPEIIHOCTEH U3MEPAEMBIX
(bU3NYECKUX BETUYUH).

Ilpumensimp  TpaBWJIa  TMOCTPOEHHS  TpaduKOB
3aBUCUMOCTEH (PU3NUECKUXBEITUYMH APYT OT JIpyra.
Hccnedosamsb 3aBUCUMOCTD aMILIUTY IBIHAPSKEHUS HA
pe3ucTope OT YacTOThl I0/IaBa€MOI0 Ha BXOJ LEMH
MNEPEMCHHOTO HAITPSXKCHUA MOCTOSIHHOM AMIINIUTYOBI U
UHMepnpemuposams

MOJyYEHHYI0 3aBUCUMOCTb. Onpedensimb aKTUBHOE
CONIPOTUBJICHUCKATYIIKHU HHAYKTHUBHOCTHU

(mo  HU3KOYACTOTHOM  obyacth  rpaduka) W
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2.4.1.

2.4.2.

BBenenue
B

OKCIICPUMCHTAJIbHYTO

aKyCTHUKY (JIEKLIMS)

Ocmunorpamma
CTIEKTp TJIACHBIX
3BYKOB (IIPaKTUKYM)

nl

WHIYKTUBHOCTD KaTyIIKA

(TI0 BBICOKOYACTOTHOU 4YacT Tpaduka).Mcnorvzosams

TeHEpaTop HU3KOH 4acToThl, ocuwuiorpad Win

BOJIbTMETPIIEPEMEHHOT'O HAIIPSKEHHSL.

Pewamp 3a71a4u Ha 1SN TIEPEMEHHOTO

TOKAa C PE3UCTOpaMHM, KOHICHCATOPAMHU M KaTyIIKaMH

WHIYKTUBHOCTH

Onepuposamv  nowsmusmu: MeXaHWdeckas BojHa,http://school Tlpusneyenne  BHUMaHHS

HEePHOJI, YaCTOTa, CKOPOCTh PACIPOCTPAHCHUSIU JJTUHA- 00yYaroIIHXCS K

BOJIHBI, OTpaXKCeHHUE, peniomicHue, narepdepenrs  collection.ed nenHocTHOMY acIeKTy

U audpakuus BOJHBL, 3BYK, CKOPOCTb, TPOMKOCTb,U.ru/collecti m3ydaempix Ha  ypokax

BBICOTA TOHA, 00EPTOH U TEMODP 3BYKa. on SIBIICHHIA, OpraHu3aINIo

Ymemob OOBICHATH pa3nuyre MEKIY MonepedHbiMu uhttp://experi pabotel ¢ moixy4aeMoil Ha

POJIOTBHBIMU BOJIHAMH. 3uamo dbopmyisr,ment.edu.ru ypoke uHpopManuein

CBSI3BIBAIOIIME CKOPOCTh, MEPHUOJ, 4acTtoTy u uimHyhttp:/fcior.e ¢usuyeckoro comepkanus,

BOJIHBI, TIPOCTEHIIIME METO/IbI MCCIICIOBAHUS 3BYKOBBIXAU.IU BKJIIOYass WHGOpPMAIHIO O

curHanoB. [Ipusooumv npumepwi 3ByKOB pasnoihttp://www.f coBpemeHHBIX

IPOMKOCTH, BBICOTBI TOHa M TeMOpa, sBieHuitizika.ru JOCTHKEHUSIX bu3uKy;

OTpaXXEHUs, NpeJOMJICHHUs, UHTepdepeHIMn U aHaM3 W KPUTHYECKOE

nudpakiuu  BoJHBL. Onpedensimb  Ha  CIyX 3BYKH OllecHUBaHUE HUH(OpMAIUH;

BBICOKHMX W HU3KHX YaCTOT, TOHAILHBIE 3BYKH W IIIyMBI. NpUMEHEHHE Ha  YpOKe

Pewams 3anaun 0 3BYKOBBIX BOJIHAX MHTEPAKTUBHBIX bopm
paboTHI ¢ 00yYaArOIMMUCS:
UHTEJUICKTYQJIbHBIX  UTD,
CTUMYJIHPYIOIINX
MO3HABATEJIbHYIO
MOTHBAILIUIO 00YYaIOIINXCS

Onepuposamv nouwsimusimu: BBICOTAa TOHa, 00epToHBINttp://school 3nakomcTBO co chepamu

TeMOp 3ByKa, CIIEKTP3BYKa, OCIIIIJIOTpaMMa. - npodecCuoHATBHON
Ymemb 0OBIICHATH, Kakasi WHGOPMAIHSICOICPIKUTCS scollection.ed nesitensHocTH,
OCIIIJIIOTpaMME, u.ru/collecti cesizanHBIME ¢ (DU3HKOH, U
a Kakas B CIIEKTpe, COOMpPaTh on COBPEMEHHBIMHU
OKCIEPUMEHTAIBHYIO YCTaHOBKY. [Ipusooums npumepwvihttp://experi TexHoaorusmu,
NPUPOIHBIX MPOIIECCOB U TEXHHUYECKHUX YCTPOMCTB, ment.edu.ru oCHOBaHHBIMH Ha

KOTOpBIC TCHEPUPYIOT TOHAJbHBIC 3BYKH W HIyMbl, uxhttp:/fcior.e noctmkeHusx ¢usnyeckoit
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2.5.1.

Crostune
MEXaHUYECKUE
BOJIHBI (JICKITHS)

oCHUJIJIOTpaMMHU CIIEKTPOB.

du.ru

HAayKH, YTO CHOCO6CTByeT

[Ipumensimo U1 IOTy4YESHUS ocIuiorpamm u criektposhttp://www.f pazButuro npencraBieHuit

3BYKOBIIEPCOHAJIbHBIN KOMIIBIOTED

¢ MUKpO(OHOM MK cMapT(HOH

C IPEYCTaHOBJIEHHBIM IPOrPAMMHBIMOOECTIEYEHUEM.
Dopmynuposams TUIIOTE3y O XapaAKTEPEOCHUILIOTPAMM
U CIIEKTPOB PA3JIMYHBIX 3BYKOB.

Hccneooeams OCIMILIOTPAMMBIHM CIIEKTPBI PA3IHMUHBIX
IJIACHBIX3BYKOB OJIM3KUX 4aCTOT

U uHmMepnpemupoéamv ATU  OCLHWLIOIPAaMMbl U
crnekTpsl. Onpedensims MO OCUMIUIOTPAMMaMHU CIIEKTpam
AMIUTUTY Bl 3BYKOBBIX

BOJIH, 4acTOTbl MX TOHOB MU OOEPTOHOB, OLICHUBAThH
a0COJIIOTHBIE

U OTHOCHUTEJIbHBIE OTPELIHOCTH

M3MEpPEHHBIX (PU3NYECKUX BEIUYUH. Ycmanasnuseams
83AUMOCBA3U

MEXYy TPOMKOCTBIO 3ByKa M BHJIOM OCIIMIUIOT PAMMBI;
MEX/y BBICOTOH TOHA (TEMOpPOM 3BYKa) M BUJIOM
CIIeKTpa

izika.ru

0 BO3MOXHBIX  cdepax
Oymymieit
npodeccuoHaTbHON
JIeATSIILHOCTH, CBSI3aHHOM C
(u3MKON, TOATOTOBKA K
JanpHereMy o0y4eHuIo B
9TOM  HamNpaBlIE€HUU U
OCO3HAHHOMY BEIOODY
oOydaromumucst Oy rymiein
npodeccuun

Onepuposamv nowsimusmu: CTOsiYast BOJHA, y3en wuhttp://school Vceranosnenue

MYYHOCTh CTOSIYCH BOJIHBI, OCHOBHOW TOH M OOEPTOH- JIOBEPHUTEITBHBIX

CTOSTYCH 3BYKOBOM BOJIHBI. collection.ed orHOIIEHNS MEXTY
Vmemv 0OBACHATH yclioBHsS o00Opa3oBaHus crosumxu.ru/collecti yuurenem u yueHHKamw,
3BYKOBBIX BOJHB Pa3IMYHBIX PE30HATOpAx, MPHHIMIION CIIOCOOCTBYIOLIMX
NeCTBUS KaMEepTOHA. http://experi mO3UTHUBHOMY BOCIIPUSTHIO
3wamu  BUOBl  TPAHUYHBIX  YCIOBHiA, Qopmyny,ment.edu.ru yuammMucs TpeOOBaHUN H

CBSI3BIBAIOIIIYIO YaCTOTHIOCHOBHBIX TOHOB M 00epToHOB http://fcior.e mpock0 YAUTEIS,
C JUTMHOM PEe30HaTOpa M CKOPOCTHIO3BYKA. du.ru AKTUBU3AIIH ux
IIpusooums npumepwvl 3BYKOBBIXPE30HATOPOB. http://www.f mo3naBaTensHOM
Pewams mpocTeiiiue 3a1a4u izika.ru JeSTeIbHOCTH "
0 CTOSIYMX 3BYKOBBIX BOJIHAX AKTHBHOCTH;
o0y KaeHne
00yJaronuxcst K

COOJIIOJICHUIO HA  YpOKE
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2.5.2

W3yuenne  cnekrpal
3ByKa JIMHENHOT O
pe3oHaropa
(mpaKkTUKyM)

OOLIETTPUHSATHIX HOpM

IIOBE/ICHNUS, IIpaBuJI
o0IIeHUsT CO  CTapIIUMHU
(yuurensamn) u
CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)

Onepuposamsv nonsmusmu: OCHOBHOWTOH u o0epronsihttp://school Tlpusneyenne  BHUMaHHS

CTOSTYCH BOJIHBI, TEMOp 3BYyKa, CIIEKTp 3BYKa.

o0yyJaronmxcs K

Ymemov 00BACHATH, Kakas uHOOpMAaIUs coz[epxcmc;lcollectlon ed [EeHHOCTHOMY aCTeKTy

CIIEKTpe 3BYKOBOM BOJIHBI,
HKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpueooums npumepbi
PE30HaTOPOB.

cobuparnu.ru/collecti u3ydyaempix Ha  ypokax

HBJ'ICHI/II/I OpraHu3ainuro

JUHCHHBIX  3BYKOBBIX ttp [lexperi paGoThl ¢ mojy4aeMoil Ha
ment.edu.ru ypoke

nHpopmaren

[Ipumenssimy U1 TONyuYeHHS 3BYKOB camojenbHbihttp://fcior.e ¢pusmueckoro comepxanus,

aKyCTHUYeCKHH  pe3oHaTop (mpoOupKy, yacTHuHOdU.rU

BKJItOYasi WHGOpMALUIO O

3alOJIHCHHYIO BOJIOH), a Ui moiydeHus crekrpoBhttp://www.fcoBpementbIx

3BYKOB — MIEPCOHAIBHBIA KOMITBIOTEP

¢ MUKpO(OHOM HJTH cMapT(HOH

C IPEIYCTaHOBJIEHHBIM IIPOTPAMMHBIMOOECTICUCHHEM.
Dopmynuposams TUNOTE3y O XapaKTepe3aBUCUMOCTEN
4acTOTBl OCHOBHOTO TOHAa ¥ IIEPBOTO 00epTOHA
3BYKOBOM BOJIHBI OT JIJTMHBI pE€30HATOPA.

Cmpoums TUHEApU30BaHHBIC TpaUKU 3aBUCHMOCTEH
YacTOTHl OCHOBHOI'O TOHAa M HEpBOro o00OepToHa
3BYKOBOW BOJIHBI OT BBICOTHI BO3YIIHOTO CTOJIOA B
npobupke (¢ y4yeroM aOCOJIOTHBIX IOTPELUIHOCTEH
M3MepseMbIX GU3NUYECKUX BETUYHH).

[Ipumenams  TpaBUIa  TOCTPOCHHS  IpadUKOB
3aBUCUMOCTEH (PU3NICCKUXBEIMYHNH APYT OT APYTa.
Hccnedosams  TpaduKd  3aBUCUMOCTEH  4acTOTHI
OCHOBHOTO TOHA H TIEPBOTO 00EPTOHA 3BYKOBOW BOJIHEI
OT BBICOTBIBO3IYIIIHOTO CTOJI0A B MpoOUpKe

u ummepnpemupoeams 3TH Tpaduxu. Onpedenimo
CKOpOCTh 3BYKa B BO3JyX€IO rpadukaM 3aBUCHMOCTEH

JOCTHKEHMSIX ¢buznky;
aHAIN3 M  KPUTHUYECKOE
OllIeHMBaHUE MH(OpMaLUH,
IPUMEHEHNE Ha  ypOKe
WHTEPAKTUBHBIX dbopm
paboThl ¢ 0OYYaIOIIMMHUCH:
WHTEJUIEKTyaJIbHbIX  WID,
CTUMYJIUPYIOLINX

[103HABATEJIbHYIO

MOTHBAIUIO 00YYarOIUXCs
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2.6.1.

2.6.2

N3mepenue
MoKazares
MIPETOMJIICHUS
IJI0CKOMAPaIeTbHO
u TUTACTHUHBI
(pakTUKYM)

N3mepenune
IIOKa3aTes
IIPEIIOMIICHUS
IIPU3MBI o
MHUHHUMAaJIbHOMY YITy

YacTOThl OCHOBHOTO TOHa U TEpBOro o0epToHa
3BYKOBOH BOJHBI OT BBICOTHI BO3IYIIHOTO CTOJ0a B
poOUpKe, OIEHUBATH A0COFOTHYIO

Y OTHOCHUTEJIHHYIO MTOTPEIIHOCTh

U3MEPEHHOU (PU3UIECKON BEIIMUNHBI

Onepuposeamv nousimusmu. Jiyd cBeta, otpaxenuehttp://school 3nakomctBo co chepamu

CB€Ta, HpCJ‘IOMJ’IeHI/Ie CB€Ta, a6COJ'IIOTHBII71 H-
collection.ed nesarensHoCTH,

OTHOCHUTEJILHBIN

npodeccuoHaIbHOM

MoKa3atenb mnpejomieHus. Ymems HopmynupoBarbU.ru/collecti cs3anubiME ¢ GUUKOH, H

3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IIPCJIOMJICHUS CBETA,0N

http://experi TexHoIOrHAMH,

C06I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY.

COBPCMCHHBIMU

IIpusooums npumepwvl ONTUYECKHUX SIBJICHUH, B KOTOpeIXMeNt.edu.ru 0CHOBaHHBIMHU HA
HAOIIO1AI0TCS http://fcior.e mocTmwkenusx (Guznyeckoit

SABJICHUS OTPAXKCHUSA U IMTPCIOMIICHUSACBETA.
HpuMeH}ZI’I’Zb 3aKOHBI ITPCIIOMJICHUACBETA.

MTOBEPXHOCTH.
Hccneoosams WM3MEHEHUE HampaBlIeHHUS Iyya CBeETa,
1a1al0IIErOHa OOKOBYIO IOBEPXHOCTh
MJIOCKOTapalIeIbHON TIACTUHBI,

B 3aBUCUMOCTH OT yTJjia NaJAeHUsl U UHMEPRPemuposams
MOJTyYEHHBbIEPE3YIbTaThI.

Onpedensimp  TIOKa3aTeNb MPEIOMIICHUS MaTepHalia
MJI0CKOMapaieIbHON TJIACTHUHBI, OIICHUBATH
a0COJTIOTHYIO

U OTHOCHUTEJIBbHYIO  IIOTPEIIHOCTh  W3MEPEHHOMN
(bU3UYEeCKON BENMUYUHBL. Mcnonv3oéams  Ta3epHYIO
YKa3Ky, JUHEHKY.

Pewams 3a7a4u Ha IPEIOMJICHUE CBETA

HayKH, 9TO CIOCOOCTBYET

http://www.f pasButuio mpencraBieHuit
Cmpoums XOA Jydel TIpH TpeJOMIICHHH cBeTa Haizika.ru

0 BO3MOXHBIX  cepax
Oymymieit
npodecCuoHaTbHOM
eATeIILHOCTH, CBSI3aHHOM C
(¢u3MKOM, TMOArOTOBKA K
JaypHeleMy o0y4eHuIo B
9TOM  HAIpaBJIE€HUU U
OCO3HAaHHOMY BBIOODY
oOyyaromumucs: Oyayuei
npodeccuun

Onepuposamv  nowsmusmu: TpegoMmieHne cBera,http://school Ycranosnenune

a0COMIOTHBIK OTHOCUTENBHBIN MMOKa3aTeh
MIPETOMIICHUS, TPETOMIISIONIUHN YTOJINPU3MBI.

JOBCPUTCIIBHBIX

COIIeCtlon ed oTHOIIEHUS MEKTY

Ymemwb paccuuThIBATh MUHUMAIBHBIAYTOJ OTKIIOHEHHsU.ru/collecti yuurenem wu ydeHHKamw,

Jydya  TpPEyrojlbHOM  PpaBHOCTOPOHHEW  IPU3MON,0N

CIOCOOCTBYIOIIMX
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2.7.1.

OTKJIOHCHUS
JIa3€pHOTO Ty4a
(TIpaKTUKYM)

IIpumMeHeHue

s dexra MTOJTHOTO
BHYTPEHHETO
OTpaKeHUS

B U3MEPEHUAX
(Jtexumst)

cOoOMPaThIKCIIEPUMEHTAIBHYIO YCTAHOBKY.

http://experi mo3UTHBHOMY BOCHPHUSATHIO

IIpusooumsv  npumepsvi ONTHYECKUX MpuOOpoB, BMeENt.edu.ru yvammmucs TpeOOBaHUN U

KOTOPBIX IPUMECHAIOTCSA

NPEOMJISIIOIINE  TPU3MBL.  [Ipumensms  3aKOHBIAU.IU
http://www.f mo3naBaTensHOM

Cmpoums X0J1 Jlyueil B TPEyroJibHOM paBHOCTOpOHHEH IZika.ru

IMPCIOMIICHUACBETA.

IIpU3ME€ B Clly4a€ [POU3BOJBHOTO HAIpPABICHUS
[IaJeHus Jlyda M B Cllyda€ MHHHMMAJIBHOIO yrja
OTKJIOHEHMS JIyya.

Hccneoosamv 3aBUCHUMOCTBH yIJla OTKJIOHEHMsS Jiyda
TPEYroJIbHOM paBHOCTOPOHHEN MPU3MOMN

OT HallpaBJICHUSA 1aJJAOLIEr0 aydya  u
UHMEpPNPemupo8ams NOJITy4YeHHbIEPE3YJIbTaThI.
Onpeodensimo o MOJTyYEHHOMY 3HAYCHHIO
MUHHUMAJIBHOTO YIJIa OTKJIOHEHHUS JIyda TPEyTrOJbHOMI
PaBHOCTOPOHHEW MPU3MOM TOKA3aTEb MPEIOMIICHHUS
MaTepuaia MPU3MbI, OIIEHUBATh a0COIIOTHYIO

Y OTHOCUTEJIBHYIO MIOTPEIIHOCTh

M3MEpEeHHON (M3UYECKON BeNHUUHBL. Hcnonvzoeams
IIPU3MY, JIA3EPHYIOYKa3Ky, TPAHCIIOPTHUD.

Pewams 3aga4n 0 NIPEIOMIICHUN JTy4en

B [IpU3Max

http://fcior.e mpocs6 YUUTEII,
AKTUBU3AIIH ux
JeSITeTbHOCTH "
aKTUBHOCTH;
o0y KaeHne
o0ydaromuxcs K
COONIOACHUIO HAa  ypOKe
OO PUHATBIX HOpM
TIOBEJICHHUS, MIPaBUI
OOIIEHUsT CO  CTapIIUMHU
(yuurensamu) u
CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)

Onepuposamv  nowsmusimu:  TonHoe  BHyTpeHHeehttp://school Tlpueneyenne  BHUMaHUS

OTpa)KE€HHUE, IPEEIBHBIIYTO0JI IOJIHOIO BHYTPEHHETO
OTPaKEHUS.

00yJaronmxcst K

collection.ed nenHOCTHOMY acIeKkTy

Ymemv ¢dopmynupoBaTh ycloBHE BO3HHKHOBeHHsU.ru/collecti m3ywgaempix Ha  ypokax

MMOJIHOT'O BHYTPCHHCTOOTPAKCHHUA.

on

HBHCHHﬁ, OopraHu3anuro

3uamv  Gopmyiy, CBA3BIBAIOILYIO yroy mojHorohttp://experi pabotel ¢ moaydaemoit Ha

BHYTPCHHCT'O OTPAKCHUA
¢ a0COTIOTHBIMU IMOKa3aTCIIIMUIIPCIIOMIICHUSA CPC.

[Ipusooumsv  npumepvl  TPUPOAHBIX  siBIeHUH  udu.ru

TEXHUUYECKUX YCTPOICTB,B KOTOPHIX HAOIIOJAaeTCs

(mpuMeHsieTcs)  SBJIGHHE ~ TOJHOTO  BHYTpEeHHeroizika.ru

OTpaKEHHUSL.
Pewamy 3a1aun Ha IOJIHOE BHYTPEHHEE

ment.edu.ru ypoxke
http://fcior.e ¢pusmueckoro comepxanus,
BKJIFOYAsT HMH(POPMAIUIO O
http://www.f coBpeMeHHBIX

JOCTUKEHUSIX ¢bu3uKy;

uHpopmanuei

aHAJIM3 H  KPUTHUYECKOE
OIICHHBaHHE WH(OpPMAIIUH,
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2.7.2.

N3zmepenne
MOKa3aTess
PEJIOMIICHUS
MPU3MbI C TIOMOIIIBIO
HAONIOZCHUsT ~ yIUia
MIOJTHOTO
BHYTPCHHETO
OTpaKCHHUS
(paKkTUKYM)

OTpaXXCHUEC

NpUMEHEHHE Ha  YpOKe
MHTEPAKTUBHBIX bopm
paboThl ¢ 00YYAIOIIUMHUCS:
MHTEIUICEKTyalIbHBIX WP,
CTHMYJIUPYIOLIHX

MO03HABATEIBHYIO

MOTHUBAIIMIO 00YYaIOIIIXCS

Onepuposamv — nowsmusmu: TPEJIOMIIEHHE CBETa httg //school 3nakomcTBO cO chepamu

a0COJIFOTHBIMH OTHOCHTEIBHBIN ITOKA3aTelIb

po(heCcCUOHATTLHOM

IMpCJIIOMJICHUA, HpeJ’IOMJIHIOH_II/II/I YTOJTIPU3MBI, HOJ'IHOCCO"ECUO” ed ACATCIIBHOCTH,

BHYTPEHHEE

OTpPa’XCHHUC, HpeI[eJ'ILHLIﬁ Yroj MOJHOT'O BHYTPEHHETroon

u.ru/collecti cBsi3aHHBIME C (U3UKOH, U

COBPEMCHHBIMHA

OTPaKCHHSI. http://experi TexHomOrHIMH,
Vmems paccuuMTBIBATH YIOJI TIOJHOTO BHyTpeHHeroment.edu.ru OCHOBaHHBIMH Ha

OTpa)XCHUsI, COOMPATh IKCIIEPUMEHTAIIBHYIO yCTaHOBKY. http:/fcior.e moctmkeHusx Qusnyeckoi

IIpusooums  npumepst ONTHYECKUX MpuOOpoB, BJU.rU
http://www.f pazBuTHiO TIpencTaBiICHUI

KOTOPBIX NPUMCHAIOTCAIIPCIOMITAIOIHNEC ITPU3MbI

U HCHOJNB3YyeTCs SBJICHHE TIOJIHOTO BHYTpeHHeroizika.ru

OTpaXKCHHUS.
Cmpoums X0J Ty4da B TPEYrojbHOW MpPU3ME C yUETOM
BO3MO>KHOT'O IIOJTHOTOBHYTPEHHETO OTPa)KEHHUS JTyda.
IIpumensimo 3aKOHBI IPEITOMIICHUSCBETA.

Hccnedosams yciaoBus, IPpH KOTOPBIX

MOKHO HaOJIOAaTh IOJHOE BHYTPEHHEE OTpaKEHUE
Jy4a, UyIEroB TPEyTroJIbHON IPU3ME

U UHMepNpemupoB8anms MOIYyYEHHbIEPE3YJIIbTaThI.
Onpedenams TOKa3aTedb IPETOMIICHUS MaTepuala
MIPU3MBI 110 U3MEpPEHHBIM MapaMeTpaM, MPH KOTOPBIX
HauMHaeT  HAOMIOAAaThCs  TOJHOE  BHYTpPEHHEE
OTpakeHHeE JIydya B IpU3Me, OLICHUBATh a0COIIOTHYIO U
OTHOCUTEJIBHYIO MOTPEIIHOCTD HU3MEpPEHHON
(U3UYIECKONBETMYNHBI.

Hcnonvzoeams IpU3MYy, JIA3€PHYIOYKa3Ky, JINHEHUKY.
Pewiamsb 3aqa4n 0 MOJTHOM BHYTPEHHEM

OTPaKEHUH JIy4eH B IPU3MaxX

HAyKH, 4YTO CHOCO6CTByCT

0 BO3MOXHBIX  cepax
Oymyiei
po¢ecCuoHANTBHON
JeSITeIbHOCTH, CBSI3aHHOM ¢
(u3MKON, TOATOTOBKA K
JanpHeleMy o0y4eHuIo B
9TOM  HamNpaBJICHUU U
OCO3HAaHHOMY BBIOOpY
oOyJarorumucs Oyaytien
npodeccun
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2.8.

2.9.

[TpoBepka dopmyibil
TOHKOM JINH3bI

C TOMOILIBIO MeToAa
napaJiakca,
MIPUMEHEHHOT O

L OTIpeIeTICHUS
IOJIOKEHUS
M300paKeHUs
(mpaKkTUKYM)

N3mepenue 2
(hokycHOTO
paccTosHus

Onepuposeamv nouwsmusmuy. JMH3a, TOHKas JwmH3a,http://school Ycranosnenue

coOuparomast JUH3a, TJIaBHAS U TOOOYHAS OMTHYCCKas- JIOBEPHUTEIBHBIX
0¢b,(hoKyc, POKYCHOE PaCCTOSHUE, collection.ed otHomICHMS MEKTY
(okanpHast IIIOCKOCTh, ONTHYECKAs u.ru/collecti yuurenem u yueHHKaMH,
CHJIa, IONIEPEYHOE YBEIMUYEHHE, TApAIIAKC. on CIIOCOOCTBYIOIINX

Ymemb 0OBACHATH CYIIHOCTD Mapajuiakca, 3anucbiBatbhttp://experi mo3uTHBHOMY BOCIIPUSTHIO
(GopMmyity, BBIpaXAIOIIYH 3aBUCUMOCTh (okycHoroment.edu.ru ygammmucs TpeOOBaHU U
paccTosiHUsT TOHKOW cdepuueckoir JuH3bI 0T eehttp://fcior.e mpockd YAUTES,
reOMETpUd | OTHOCHTEJIBHOTO nokaszaresnsidu.ru AKTUBHU3ALIH ux
HpeJIOMJICHUS, a Takke (opMmyiay TOHKOH JmH3bLhttp://wWww.f moznaBarenbHOM

coOHpaTh izika.ru JIESITENHOCTH u
IKCIIEPUMEHTAJIbHYIO YCTaHOBKY. [Ipusooums npumepol AKTUBHOCTH;

napajuiakca, ONTHYECKUX MPHOOPOB, B  KOTOPBIX noOy KJIeHue
IPUMEHSIIOTCSL  coOuparouiue JuH3bl. [Ipumensams o0yJaromuxcs K
(dbopMyIly TOHKOM JIMH3BI. COONIOACHUIO Ha  ypOKe
Cmpoums X0 pa3IMUHbBIX Ty4YeUB TOHKOM coOMparoien 0OIIENTPUHSATHIX HOPM
JIMH3E. MOBEJCHUS, MpaBHII
Hccneoosamv BO3ZMOXKHOCTh TNpHUMeHEHHUs s¢dekra OOLIeHUs] CO  CTaplIUMU
napajjakca s onpeeaeHus MOJIOKEHUS (yuutensMu) u
N300paKeHUsI HICTOYHMKA CBETa CBEPCTHUKAMHU

C MaJIO¥ CBETUMOCTBIO, ITOJIyYEHHOTO (IIKOJIHHUKAMHU )

Cc TTOMOIIIBIO cobuparomieit JIUH3BI u

UHmMepnpemuposams MOTyICHHBIEPE3YTbTaThI.
Onpedensimb  (HOKYCHOE PACCTOSIHUE CoOMparoien
JUH3bI HA OCHOBAaHUUPE3YIbTATOB AKCIIEPHMEHTOB

10 HAOJIOJICHUIO TTapajiakca H300paKeHUsT TOYEIHOTO
MCTOYHUKACBETA, OIEHUBATH a0CONMIOTHYIO

151 OTHOCI/ITeJ'II)HYIO HOFpeHIHOCTB H3MepeHHOI>’I
(bu3NYECKON BeIMUUHBL. Mcnonb306ams COOMPAIONTYIO
JTUH3Y,0NTHYECKYIO0 CKaMbIO.

Pewamo 3agaun Ha TOHKHE

coOMparoIue JTUH3bI

Onepuposéamv nousimusimu: JIWH3a, TOHKas juH3a,http://school [IpusneyeHne  BHUMaHHS

pacceuBaroIasi JIMH3a, MHHMBIA HCTOYHHK CBETa,- oOyJaronmxcs K
MHHMOE M300paxKeHue. collection.ed nienHOCTHOMY acIeKkTy
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2.10

pacceunBaroniei
JIMH3BI (IIPaKTUKYM)

OnpeseneHne JTHBI2

BOJIHBI
HU3ITy4YCHHA
IIOMOIIBIO

Ja3€PHOrO
c
CXEMBI

Ymemo 3anuceiBath (HopMyny TOHKOM nuH3bI isu.ru/collecti msyuaembix  Ha

ciryyast paccenBaroniei cobuparbon

OKCIICPUMCHTAJIBHYTO

JIMH3BI,

ypokax

SIBJICHU, OpraHu3aLNIo

http://experi paboTel ¢ MmoiydyaeMoii Ha
YCTaHOBKY, MOJy4aTh JICUCTBUTEIILHOE N300pakeHne Bment.edu.ru ypoke

nHpopmanuei

pacceMBaroIled JIMH3e MyTeM co3xaHus ¢ nomoribtohttp:/fcior.e ¢pusmueckoro comepxanus,

coOHWparonield JIMH3bI MHHUMOTO HMCTOYHHMKa Juisdu.ru
pacceuBammie  JaUH3BL  [lpusooumo

pacceuBaroIINe JIMH3bl U CUCTEMbl JUH3. [Ipumensams
(dhopMyITy TOHKOHM JTMH3BI CITy4dasi pacCEHBAIOIIEH JIMH3HI.
Cmpoums X0  pa3aUYHbIX JIydeil B  TOHKOH
paccenBaroUIeH JIUH3E,

M300paKeHNe TOYKU M OTpe3Ka MPSIMOUB COOUPAIOIIIX
1 PacCEMBAIOIIMX JIMH3aX U UX CUCTEMaX.
Hccnedosamsb X0 nyuell yepes pacceuBaroIyo JHH3Y,
a TaK)Ke B CUCTEME, COCTOSIIIEH

U3 coOmparoleil W pacceuBarollel JHMH3 MpU  HX
pazIuYHOM B3aUMHOM pacIooKeHUn u
UHmMEpNpemupo8ams MOIyUYECHHbIE PE3YyJIbTATHI.
Onpedensimb (HOKYCHOE PACCTOSIHUE pPaCCEUBAIOIIEH
JIMH3bl HA OCHOBAHUHUPE3YIbTATOB SKCIIEPUMEHTOB I10:
HaOJIFO JEHUTO IEUCTBUTEILHOIO M300pakeHus,
JIaBa€MOI'0 pPacCErBAIOIEH JIMH301;

HAOJIOZICHUIO  PACXOMSIIETOCs  CBETOBOTO  ITyuKa,
00pa30BaHHOTO pPAcCEUBAIOIICH IHUH30HM; OIEHUBATh
a0OCOJIIOTHYI0O W OTHOCHUTEIBHYIO  IOTPEUTHOCTH
U3MEpPEHHOU (PU3NIECKOWBETUIHHEI.

Hcnonvzosams coOMparoniyto

1 pacCEeUBAaIOUIYI0 JTUH3Y, ONTHYECKYIOCKaMbIO.
Pewams 3aqa4y Ha TOHKHE
paccenBaroIINe JUH3bI
Onepuposams NOHAMUAMU:
UHTEpEpeHIIMOHHAS KapTHHAa,
WCTOYHUKHU, UHTEp(EpPEHIIMOHHAs CXeMa, cXema

KOT'€pEHTHbIE -

BKJIFOYast HMH(OPMAIHIO O

npumepwihttp://Wwww.f coBpeMeHHBIX
ONTHYECKUX TPUOOPOB, B KOTOPBIX IMPHUMEHSIOTCAIZIKA.IU

JOCTUKEHUSX ¢bu3uKy;
aHAJIM3 M KPUTUYECKOE
OlICHMBaHUE UH(OpPMaLIUK;
NpUMEHEHHE Ha  ypOKe
WHTEPAKTUBHBIX dbopm
paboThl C 0OYYAIOIIUMHUCS:
WHTCIJICKTYalIbHBIX WP,
CTUMYJTUPYIOLTNX

TI03HABATEIIbHYIO

MOTHBAIIMIO 00YYaIOIIIXCS

unrephepennus, http://school 3nakomcTBO co  chepamu

npodeccroHabHOI

collection.ed nesrenpHOCTH,

FOHra. u.ru/collecti cBsi3aHHBIMEU C (U3UKOH,
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3.1.

Onra
(mpaKkTUKyM)

Wzydenne  criektpa2
cBeTa Pa3IMYHBIX
HCTOYHHKOB

c ITOMOIIIBIO
T paKIIMOHHOM

Ymems 3anucriBaTh YCJI0BHUA Ha6J'IIO,I[eHI/I5[ MakKCUMyMOBON

COBpPEMEHHBIMU

Y MUHUMYMOB B HHTep(epeHIIMOHHOWKapTUHE OT AByXhttp://experi texHomorusmu,

KOT'€pCHTHBIX HCTOYHUKOB, CO6I/IpaTB

ment.edu.ru ocHOBaHHBIMH Ha

IKCIIEPUMEHTANBHYIO YCTaHOBKY. [Ipusooums npumepwihttp://fcior.e nocrmkenusx ¢usnyeckoi

IPUPOIHBIX SIBICHHHA M TEXHUYECKUX YCTPOWCTB, BAU.rU
http://www.f pazBuTHio npencraBieHui

KOTOPBIX HaOII01aeTCs

(mpuMeHsieTcs) iBIeHUEeUHTEP(HEePEHITNN.

[Ipumenams yCIOBHS HAONIOICHUS MAaKCUMYMOB U

MUHUMYMOB

B MHTEP(EPEHIIMOHHOIN KapTHHE.

Cmpoums X0J «JIydei» U NMoKa3bIlBaThHAa HEMl Pa3HOCTH

xoJa

B nHTepdepeHnonHoi cxeme FOHra. @opmynuposams

TUIIOTE3Y O BUAE MHTEPHEPEHIIMOHHON KapTHHBI

IPU Pa3IUYHBIX TEOMETPHUYECKHX IMapaMeTpax CXeMbl

FOwnra.

Hccnedosams UHTEp(PEPEHLINOHHY IO

KapTUHY TP HAOII0A€HUH UHTEPHEPEHIINN C TOMOUIBIO

cxembl fOHra u unmepnpemuposams TOTyUYEHHbIE

pe3yJIbTaTHhI.

Onpedenams NIMHY BOJHBI CBETa 10 pe3yJbTaTaM

HaOJr0IeHNsT MHTEPPEPEHIIMOHHOIN KapTHHBI

¢ noMouIpio cxeMbl FOHra, orieHuBaTh aOCONIOTHYIO U

OTHOCHTEJIbHYIO MOTPEITHOCTh M3MEPEHHOU

(bU3NUEeCKOIBETNYNHEI.

Hcnonvsosams na3epHYIO YKa3Ky, PYJIETKY, a TakkKe

¢omnbry, OynaBku

W HATKY TS peann3anuu cxemsl FOHTa.

Pewamp 331241 Ha JBYXBOJHOBYIOMHTEP(EPEHIINIO
Pa3nen 2. KpanroBas pusuka (7)

Orzepupoeamb NOHAMUAMU.

HAayKH, 4YTO CHOCO6CTByeT

0 BO3MOXHBIX  cdepax
Oymymieit
npodeccuoHaTbHON
JIeATEIILHOCTH, CBI3aHHOM C
(bU3UKOH, TMOJArOTOBKA K
JanpHereMy oOy4eHuIo B
9TOM  HaNpaBJICHHUH  H
OCO3HAHHOMY BBIOOPY
oOydaromumucst Oy ryiiein
npodeccuun

http://school Vcranosnenue

mudpakuus, TMdpakIUoHHAs peleTka,oToH, YpOBEeHb-

JOBCPUTCIIBHBIX

SHEPIUH aToMa, W3JIydeHHe H morjomieHue (otona,collection.ed orHomeHwMs MEKTY

CIICKTP HU3JTy4YCHUS, CIICKTPOCKOII.

u.ru/collecti yuurenem u yueHHKaMH,
Vmemsy 3amuceiBaTh yCIOBUS HAOIIOJCHHS TJIABHBIXON

CIOCOOCTBYIOIIIHNX
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peLeTKH
(mpaKkTUKyM)

TUGPaKIUOHHBIX ~ MaKCUMYyMOB npu naneHunhttp://experi mo3suTHBHOMY BOCHPHUSTHIO

MOHOXpPOMATHYCCKOI'O CBCTA

ment.edu.ru yvammmucs TpeOOBaHUN |

Ha AU(PaKIUOHHYIO PENIETKY, YCIOBHUS M3nydeHus uhttp://fcior.e mpocsd YUUTEII,

TIOTJIOIICHUST (JOTOHOB IIPH Iepexoae aroMa ¢ omHorodu.ru

http://www.f mo3naBaTensHOM

YPOBHS SHEPTUH HA JAPYToi, coOuparth

IKCICPUMCHTAIbHYIO YCTaHOBKY. [Ipusooums npumepwiizika.ru

JIMHENYaThIX, IOJOCAThIX M CIUIOIIHBIX CIIEKTPOB
U3JIy4eHUs], TEXHUYECKHX YCTPOUCTB, B KOTOPBIX
MPUMEHSIOTCS U3JyYEHUsS] C PA3IUYHBIMU  BHJIAMHU
CIIEKTPOB.

lIpumenamo YCIIOBUS HAONIONEHUS  IUIABHBIX
T (PAKITUOHHBIX

MaKCUMYMOB IIPU NIaJI€HUU MOHOXPOMAaTUYECKOT O CBETA
Ha TUPPAKIUOHHYIO peteTKy. Cmpoums X0 «ITyden»
Ipyd WX HOPMAJIbHOM TaJCHUU Ha JUPPAKIHOHHYIO
pEIIeTKy

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XOJa.

Dopmyaruposams  TUIIOTE3Y O BHJE CIIEKTPOB
M3JIy4eHUs] ICTOUHUKOB CBETapa3HOU MPUPOJIBI.
Uccneoosamvy  onTHUECKUE  CIEKTPHl  H3ITYYCHUS
HCTOYHHUKOB cBeTa pa3zHoi IPUPOABI u
UHmMepnpemuposams MOITyYEHHBIE PE3YIIbTATHI.
Onpeodensms ATUHBL BOIH U3IYYEHHUS Pa3IUYHBIX
HCTOYHHKOB

no  pesynpTaTam  HaOmroAeHWs AupaKIrOHHON
KapTHHBI,

naBaeMoil  TU(GPaAKIMOHHOW PEIIeTKOM, OIIEHWBAThH
a0COJTIOTHYIO

u OTHOCUTEJIBHYIO MOTPEUIHOCTh  U3MEPEHHOU
(M3UYECKON BEITHMYUHBI.

Hcnonvzosams nudpakiimOHHYIO pelieTKy, (GoHapb ¢
JIaMIIOH

HaKaJUBaHUS, CBETOAUOIHBIN (hoHApPH, ra30pa3psIHYIO
Jamity, nuadparmy, MEpHYIO JICHTY.

Pewams 3a7aum o IaJIcHUN CBETa

AKTUBU3AIIH ux
JeSITeTbHOCTH "
aKTUBHOCTH;

o0y KaeHne
o0ydaromuxcs K
COONIOACHUIO HAa  ypOKe
OO PUHATBIX HOpM
TIOBEJICHHUS, MIPaBUI
OOIIEHUsT CO  CTapIIUMHU
(yuurensamu) u
CBEpCTHUKAMHU
(IIKOJIBHUKAMHU)
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3.2.

3.3.

Hccnenosanue 3
3aBHCUMOCTHU
MHTEHCHUBHOCTHU
CBEUCHMS

CBETOAMOJa OT CHIIBI
IIPOTEKAFOIIETO Yepe3
HETO TOKa
(mpakTUKyM)

Habmonenue 2
M30MpaTeTLHOCTH
BHYTPEHHETO
dhoTodrddekra K
JUTMHEBOJTHBI CBETA
(IpaKTUKYM)

Pa3IUIHOTO CIIEKTPAIBHOTO cocTaBa Ha
TU(PPaKINOHHYIO PEIIETKY

Onepuposams nousmusmu. CBETOIUOI, P-N-tiepexo,http://school Tlpusneyenne  BHUMaHHS

AIIEKTPOH, JIBIPKA, (POTOH,MHTCHCUBHOCTD U3JIyUCHHS. - 00yYaroIIHXCS K
Ymemv 00bscHATH, B ympouieHHOM Buie mnpuniuncollection.ed eaHocTHOMY acIeKkTy
JICHCTBUS CBETOAMOMA, COOMpPATh IKCIepUMEeHTaNbHyoU.ru/collecti m3ywyaempix Ha  ypokax
YCTAHOBKY. on SIBJICHU, OpraHHU3aIrio
IIpusooums npumepvl TPUMEHEHHUS CBETOAMOMOB Bhitp://experi paboTel ¢ mojay4yaemoil Ha
ObiTy W B TexHuke. Dopmyruposams TUNOTE3y oment.edu.ru ypoke nHpopmaren
XapakTepe 3aBHCUMOCTH WHTEHCHBHOCTH u3iydeHushttp://fcior.e ¢pusmueckoro coxmepxanusi,
CBETOJIMOIA OT CHJIbI MPOTEKAOIIECTO Yepe3 Hero Toka. du.ru BKJIFOYast HMHGPOPMAIHIO O
Hccneoosams 3aBUCUMOCTh HHTCHCUBHOCTH M3yueHus http://www.f coBpemeHHBbIX
CBETOIMOIA0T CHJIBI MPOTEKAOIIETO Yepe3 Hero Toka uizika.ru JOCTHXEHHUSX bus3ukw;
uHmMepnpemupo8ams NOTYICHHbBIC PE3yJIbTATHI. aHaJIM3 W KPUTHYECKOE
Cmpoums Tpaduk 3aBUCHMOCTH HWHTEHCHBHOCTH OllCHHBaHKe UH(OpMAIINH;
U3JTy4eHHs CBETOJMOA0T CHJIbI TPOTEKAIOIIETO Yepe3 NPUMEHEHHE Ha  YpOKe
HETo WHTEPAKTHBHBIX bopm
TOka (C yueroM  aOCOJIIOTHBIX  MOTPEIIHOCTEH paboThl ¢ 00YYAIOIIUMHUCS:
U3MEPSAEMBIX PU3NUECKIX BETUYHH). WHTEJUICKTYyaJIbHBIX WP,
Ilpumensimp ~ TpaBWJIa  TOCTPOEHHS]  TpadUKOB CTUMYJIMPYIOIINX
3aBUCHMOCTEH (PM3MYECKUXBEIHYNH APYT OT JApYTa. TI03HABATEIbHYIO
Onpeoensimp XapakTep 3aBHCUMOCTH WHTEHCHBHOCTH MOTHBAIIUIO 00YYaIOIIUXCS
U3JTy4eHHs CBETOIUOJA0T CHIIBI MPOTEKAIOLIETO Yepe3

HEro TOKa.

Hcnonv306ams CBETOINO, TFOKCMETP(HITH CMapTQOH C

JAaTYNKOM  OCBEIICHHOCTH), J1abOpaTOpHBIM  OJIOK

NUTaHKUS (WA HCTOYHUK MIOCTOSTHHOT'O

HANpPSDKEHUS, PEOCTAT U MYJIbTHMETP)

Onepuposamv nonamusmu: CBETOANOJ, P-N-nepexon,http://school 3nakomcTBO co chepamu

SIIEKTPOH, JIbIPKa, HOTOH,MIHTEHCUBHOCTD U3IYUYCHUS, - podeCCHOHATLHON
doroadpdexr (BHemHHM u BHyTpeHHHH), (oTtoTok,collection.ed nestenbHoCcTH,

«KpacHas rpanuma» Gorodpdekra. u.ru/collecti cesizanHBIMH ¢ (DHU3HKOH, U
Ymemwb 0OBSICHATH B YIPOLIICHHOM BH/IE on COBPEMECHHBIMHU

OPUHIMI  JAEWCTBUS  cBeToaWoaa, (opMymupoBarbhttp://experi TexHoaorusmu,
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OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

1O

34

3aKOHBI  (poroaddekTa, 3amKMCHIBATH
OunmreitHa i poroaddexra u popmyry

JUIS  «KpacHOM rpaHuiey (oroaddexra, cobuparsdu.ru
http://www.f pazBuTHio npencraBieHui

JKCIIEPUMEHTAIIbHYIO YCTaHOBKY.

IIpusooums npumepvl TPUMCHEHHUS CBETOAMOMOB Bizika.ru

OBITY M B TeXHUKE. [Ipumernsms 3aKOHBI POTOIPPEKTa,
ypaBHEHUE DMHINTEHHA

st poroaddexra, hopmymy

JUISL «KKpacHOU TpaHuiby poTodddekra.
Dopmynuposams TUIOTE3Y 00
BO3HUKHOBEHUSABHYTpEHHETO poToddderTa
NpU TAJCHANW Ha CBETOAMOJ CBETOBBIX BOJIH Pa3HOM
JUTMHBIL.

Hccneoosamsy siBieHHE BO3HUKHOBEHHUS (POTOTOKA B
OCBEILIAEMOM CBETOAMOJIE, U3YYUB 3aBUCUMOCTH CHIIBI
¢doToTOKa

B OCBEILIIaEMOM CBETOJINOAC

OT HaNPSDKEHUSI Ha IPYTOM CBETOINO/IE, BBITTOHSIOIIEM
pOJb  HMCTOYHUKA CBETA U  UHIMEPNPemupo8ams
MIOJTyYCHHBIE PE3YIIbTATHI.

Onpedenams yCIOBHE BO3HHMKHOBEHHMs (OTOTOKA B
OCBEIIAEMOM CBETO/AMO/IE (TOK BO3HHMKAET TOJBKO IPH
OCBEIICHUU €ro CBETOAMOJOM C JUIMHOW BOJIHBI,
MEHBIIIEH NN PAaBHOW JUIMHE BOJIHBI,

Ha KOTOPYIO PaCCUUTAH OCBEIIAEMbIHCBETOINON).
Hcnonvzosams cBETOAUOAB! PA3HBIX IIBETOB (KpacHBIE,
3eJeHble M CHHHE), Ja0OpaTOpHbIM OJIOK MHUTaHUS,
MYJTBTHMETD.

Pewamy 3agaun Ha poTodddeKT

YCIIOBUSIX

ypaBHeHrement.edu.ru oCHOBaHHBIMH Ha
http://fcior.e moctmxeHusx Qu3MYECKOM

HAyKH, 4YTO CIIOCOOCTBYET
0 BO3MOXHBIX  cdepax
Oymymieit
npodeccuoHaTbHON
JIeATSIIFHOCTH, CBSI3aHHOM C
(U3HKOH, TOATOTOBKA K
JanpHereMy oOy4eHuIo B
9TOM  HamNpaBlIE€HUU U
OCO3HAHHOMY BEIOODY
oOydaromumucst  Oyryiien
npodeccuun
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