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ITosicHUTe/IbHASA 3aMMCKa

PabGouas mporpaMMa €CTECTBEHHOHAYYHOW HAIPABJICHHOCTH MO (U3MKE C HCIIOJIb30BaHUEM
obopynoBanus neHTpa «Touku pocray mig yuebHoro mpenvera «Pusnka. bazossiii ypoenb. 10 — 11 xmacceny
cocrapineHa Ha ocHoBe:@I"OC COO wu pa3paboTaHa B COOTBETCTBUHU C:

o @ecpaepanbHbiM 3ak0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpa3oBaHuUM B
Poccuiickoit denepamuuy (¢ u3M. 1 01., BCTyI. B cuiy ¢ 01.09.2020);

e TpeboBanmsMu DenepasbHOrO0 TOCYAaPCTBEHHOTO 00pPa30BaTEIBHOTO CTaHAAapTa OCHOBHOTO
obmero obOpa3zoBanus (yTB. HpuKazoM MuHHCTepcTBa 00Opa3oBaHMs W Hayku Pocculickoii
®eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoproM HamuoHaneHOTO mpoekTa «OOpazoBanue» (yTB. mnpesunuymom CoBera mnpu
IIpesunente P® mo crparerndyeckoMy pasBUTHIO UM HALMOHAJIBHBIM IMPOEKTAaM, IPOTOKOJ OT
24.12.2018 Ne 16);

e [locymapcTBenHoil mporpammoii Poccuiickoit ®enepannu «Pa3zButue oOpasoBaHus» (yTB.
[Mocranoenenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKAEHUM  TOCYylAapCTBEHHOM  mporpamMmbl  Poccuiickoii ~ ®@enepanun  «Passutue
00pa3oBaHUY;

® aBTOPCKOW MpOrpaMMoOl OCHOBHOTO oOmiero oOpaszoBanusi o ¢usuke it 7-9 kimaccor (A. B.
[épermukun, H.B. ®unonosuy, E.M.I'ytHUK, M., «/Ipodar, 2015 r.);

e y4eOHBIM IJTAHOM M OCHOBHO# o0pazoBaTensHoi mporpamMmmbel OO0 MBOY «11O Ned6y;

e MeToANYECKUMH  PEKOMEHIALUSIMHU mno CO3/IaHHIO u (YHKIMOHUPOBAHUIO B
001meo0pazoBaTeNbHBIX OpPraHU3allUiX, PACIOJOKEHHBIX B CEIBCKOH MECTHOCTH M MaJbIX
ropoaax, LEHTPOB 0Opa30BaHMs €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOW HampaBIEHHOCTEH
(«Touka pocta») (YTBepXkJeHbl pacmnopsikeHneM MuHHUCTepCcTBa NpocBeleHus Poccuiickoit
®enepanuu ot 12 suBapst 2021 1. Ne P-6).

Peanuzanus paboueli yueOHOH MpOrpaMMbl OCYIIECTBIISETCS C IMOMOIIBI0 yueOHUKOB: «Duzukay maus 10 u
l1kmaccoB mmHuM «Knaccuuecknit  kypce»  aBTopoBl.Sl.Mskumesa, b.b.byxosuesa, H.H.Corckoro,
B.M.Yapyruna non penaxiueit H. A.IlapdenstheBoii). M. «IIpocemenney, 2020.

[MporpaMma ompenensieT colepkaHue W CTPYKTypy Y4eOHOrO MaTepuaia, IMOCIeI0BaTeIbHOCTh €ro
U3y4YeHUs1, TyTH (POPMUPOBAHUS CUCTEMbI 3HAHUH, YMEHHI U CIIOCOOOB JCSATCILHOCTH, PA3BUTHS, BOCIIUTAHUS U
COLMAIM3allMU y4alIuXxcs.

Co3nmanme 1eHTpa «Touka pocra»  mpeamosnaraeT  pa3BUTHE  00pa3oBaTEIbHOU
UH(DpacTpyKTypbl ~ 001IeoOpa3oBaTeIbHON  OpraHuM3anmuu, B TOM  4YHCIE€  OCHAIllEHHE
001eo0pazoBaTeabHON OpraHU3allu:

1. oGopynoBaHueM, cpeiAcTBaMu OOy4Y€HHS] W BOCIHUTAHUSA ISl W3y4eHUS (B TOM UHCIE
SKCHEPUMEHTAIBHOI0) MPEAMETOB, KYpCOB, AUCHUUIUIMH (MOJyJei) ecTeCTBEHHOHAy4YHOU
HAMpaBJICHHOCTH NpH pealu3aldd OCHOBHBIX 00I1e00pa3oBaTEIbHbIX MPOrpPaMM H
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JTOTIOJIHUTEIBHBIX 00111e00pa3oBaTeIbHBIX MPOTPpaMM, B TOM 4YHCIE [JIs pacUIupeHUs
coaepxkaHus yudeOHoro npeamera «Duzuka;

2. obopymoBaHUEM, CpEJCTBAMH OOYYEHHS W BOCIHUTAHUS ISl pPEAUTH3AIUU MPOTPAMM
JOTIOJIHUTEILHOT0 00pa30BaHUs €CTECTBEHHOHAYYHON HANpaBIECHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYIOBAHUEM.

[MpoduibHbIE  KOMIUIEKT oOopyaoBaHus oOecrneunBaeT 3(G(PEKTUBHOE JTOCTHUIKEHUE
0o0pa3oBaTeNbHBIX  pPE3yJIbTAaTOB OOYYAIONMMHUCS IO [POrpaMMaM €CTECTBCHHOHAYYHOMU
HAIMPaBJICHHOCTH, BO3MOXXHOCThH YINYOJIEHHOTO M3Y4YEHUS OTICIBbHBIX NMPEIMETOB, B TOM YHCIIE
s (GOPMUPOBAHMUS HM300PETAaTENbCKOTO, KPEAaTUBHOTO, KPUTHYECKOTO MBIIUICHUS, DPa3BUTHUS
(YHKIIMOHAIBHOW TPaMOTHOCTH Y OOy4aloumuxcs, B TOM YHCIE €CTECTBCHHOHAyYHOH U
MaTeMaTHYECKOH.

3KCHCpI/IMCHT SIBIIIETCS. HMCTOYHHUKOM 3HAaHUU U KpUTCPHUCM HNX HUCTUHHOCTH B HAYKC.
KoHuenmusi COBpeMeHHOT0 00pa30BaHMsl MOJIPAa3yMEBAeT, YTO B YYCOHOM IKCIIEP UMECHTE BEIAYIIYIO
pOJIb JIOJDKEH 3aHATh CaMOCTOSITCIBHBIM HMCCIICNOBATECIbCKUNA YYCHHUYECKUH OSKCICPUMEHT.
CoBpeMeHHBIE JKCIECPUMEHTAIBHBIC HCCIEIOBAaHUS 1O (U3MKE YKE TPYIHO IPEICTaBUTH 0e3
UCIIOJIb30BaHUSI HE TOJBKO AaHAJIOTOBBIX, HO M MHUQPPOBBIX H3MEPUTEIbHBIX MNpUOOpPOB. B
denepaibHOM TOCYJapCTBEHHOM oOpa3oBaTesibHOM cTangapte (gamee — PI'OC) nmponucano, 4To
OJIHMM W3 YHUBEPCAIbHBIX Y4€OHBIX

nercrBuil  (manee — VYVY]I), npuoOpeTaeMblx ydallMMHUCS, JOJDKHO CTaTh YyMEHUE
«IPOBE/ICHUS OIBITOB, IMPOCTHIX HSKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUM, NPSIMBIX M KOCBEHHBIX
U3MEPEHUH C UCTIOJb30BaHUEM aHAJIOTOBBIX U IM(PPOBBIX U3MEPUTEIBHBIX PUOOPOBY.

YyeOHbIll 3KCIIepUMEHT Mo (U3UKE, MPOBOAUMBIA Ha TpPaJULIMOHHOM 00OopynoBaHuu (6e3
npUMeHeHus LU(POBBIX J1abopaTopHii), HE MOXET B IMOJHOM Mepe 0OecneuuTh pelIeHHe BceX
o0pa3oBaTeNbHBIX 3ajJady B COBpeMeHHOM mkosie. CrnoxuBmiascs cHUTyalus oO0yclIoBJI€Ha
CyILlECTBOBaHUEM psifia IpooiIem:

* TpaJULUMOHHOE IIKOJbHOE O00OpyJlOBaHUME U3-32 OTPAHMYEHUS  TEXHHUUYECKUX
BO3MOKHOCTEH HE MO3BOJISET MPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEOBAHUS;

*  JUIMTEIBHOCTh MpOBEACHUS (PU3NUECKUX MCCIEAOBaHUN HE BCerja corjacyercs ¢
JUTUTEIbHOCTBIO yU4eOHBIX 3aHATHIA;

* BO3MOXHOCTb IPOBEIECHUS MHOIMX (U3MYECKUX MCCIEAOBAaHUM OrpaHUYUBaETCA
TpeOOBaHUSIMHU TEXHUKH 0€30MaCHOCTH U AP.

[udpoBas nabopaTopust KapAMHAJIBHBIM OOpa30oM H3MEHSET METOAMKY M COJEp)KaHHe
HKCIIEPUMEHTAIBHONW JIEATETbHOCTH W IOMOTAaeT pEeLIUTh BBIIIENEPEUUCICHHbIE MPOOJIEMBI.
[upokuit crnexTp UUPPOBBIX JAaTUYUKOB IO3BOJISET YYalIUMCS 3HAKOMHUTBCS C HapaMeTpaMmu
($u3MYEeCKOTro dKCIEPUMEHTa HE TOJbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
NMOMOIIbI0 IU(POBOH 1abOPaTOPUM MOXKHO MPOBOAUTH JUIUTEIBHBIA DSKCIEPUMEHT JaXKe B
OTCYTCTBHM 3KcnepuMmeHTaTopa. Ilpu »3ToM m3Mepsiemble AaHHBIE U pe3yJbTaThl UX 00pabOTKH
0TOOPaXKAIOTCS HEMTOCPEACTBEHHO Ha YKpaHE KOMIIbIOTEPA.

B mpomecce dhopMupoBaHUS IKCIEPUMEHTAIBHBIX YMEHHH TO (HU3WKE ydYalIUHCS yUHUTCS
MPECTaBISITH HHPOPMAIIUIO 00 HCCIeOBAaHUH B YETHIPEX BUIAX:
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¢ B BepOaJbHOM: OMHUCHIBATH DKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJEIb IKCIIEPUMEHTA,
¢buKCcHpOBaTH BHUMAHUE Ha U3MEPSIEMbIX (PU3UUYECKUX BEIIMUUHAX, TEPMUHOJIOTUH;

* B TaOJWYHOM: 3aMOJHATH TAOJIUIBI JAHHBIX, JISKAINIUX B OCHOBE MOCTPOCHHS T'PaPUKOB
(Ipu 3TOM y ydaluxcs BO3HUKAET MEPBUYHOE MPEACTABICHUE O MaciTabax BEJIUUHH);

* B rpauyeckoM: CTPOUTHh IpadUKu MO TAOIMYHBIM JAHHBIM, YTO MO3BOJSET MEPEUTH K
BbI- IBUKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY HU3NUECKUMH BEIUYMHAMHU (IIPU ITOM
YYUTENIb TOKA3bIBACT MPEUMYIIECTBO B BHU3YyaJIM3allUM 3aBUCUMOCTEH MEXJy BEIU- YUHAMU,
HarJIsJHOCTh U MHOTOMEPHOCTD);

* B aHAJUTUYECKOM (B BUJIE MATEMAaTUYECKUX ypaBHEHUH): NIPUBOJAUTH MaTEMaTHUUYECKOE
OTNMCAaHNE B3aUMOCBSI3M (PU3MYCCKUX BEJIMYMH, MaTEMAaTHYECKOe OO0O0OIIeHHEe MOMYyIEeHHBIX
pe3yJbTaTOB.

[Tepexoa K KaxIOMY dTamy MpeACTaBIeHUS WHPOPMAIUH 3aHUMAET JOCTATOYHO OOJIBIION
MPOMEXYTOK BpeMmeHU. besycnoBHo, B 7—9 kiaccax 3TOT HPOIECC HEOOXOAMM, HO B CTapIIUX
KJIaccax 3TO BpeMsS MOKHO ObLIO Obl OTBECTH Ha pelieHue Oojee BaXKHBIX 3a7ad. B aTom miane
nudpoBbIe JTa00PATOPUHU TTO3BOJAIOT CYIHIECTBEHHO SKOHOMHUTH BPEMsi, KOTOPOE MOXHO MOTPATUTH
Ha (QopMHpOBaHUE HCCIEAOBATENbCKUX YMEHUN YYaIIUXCs, BBIPAXKAIOMIUXCSA B CIEAYIOIIUX
JNENCTBUSAX:

*  ompejaereHUE MTPOOIEMBI;

*  [I0CTaHOBKAa MCCJIEAOBATEIbCKOM 3a7auH;

° IJIAHUPOBAHUEC PCIICHUA 3ada4H,

*  IOCTPOEHHUE MOJEIIEH;

*  BBIJBWKEHHUE TUIIOTES;

° OKCIICPUMCHTAJIbHAA ITPOBCPKA TUITIOTE3;

° aHaJIn3 JaHHBIX SKCIICPUMCHTOB HUJIN Hﬁ6JHOI[CHPII>i;

*  (opmynupoBaHUE BHIBOJOB.

[Tocnennue roxpl y  yvyamuxcs  HaOJIOJaeTcs  HU3Kas  MOTHUBALUs — M3Y4YECHHS
€CTEeCTBEHHOHAYYHBIX AUCIUIUIMH M, KaK CIEJCTBUE, NTaJleHue KauecTBa oOpa3zoBanus. Lludpposoe
yueOHoe 000py/loBaHME MO3BOJISIET YyYallUMCS O3HAKOMHUTHCS C COBPEMEHHBIMH METOJIaMU
UCCIIEJOBAHUS, IPUMEHIEMBIMUA B HAayKe, a YUYUTENI — IPUMEHATH HA NMPAKTUKE COBPEMEHHBIE
Iearorndyeckue TexHosioruu. [lo3TomMy riaBHOW coOCTaBIAKOIIEH KoMILIeKTa «To4koM pocta»
ABIISIOTCS LU (pOBbIE TabopaTopun

VYyeOHnas nmporpamma 10 - 11 xinaccoB paccuntana Ha 136 4 3a 1Ba roaa u3ydeHus (1o 2 yaca B HEA N0
B KaXXJIOM KJ1acce)

Ilnanupyembie pe3yJabTaThl OCBOCHUS Y4eOHOT0 MpeaMeTa
«®D@u34uKa» ¢ ONUCAHNEM YHHUBEPCAJIbHBIX YUeOHBIX el CTBUIA, JO0CTUTaeMbIX
o0y4awmmumMucs
JIMYHOCTHBIE Pe3yJIbTaThI

JINYHOCTHBIMU pe3yJbTaTaMH H3ydeHus mnpeamera «Dusuka» ABIAIOTCA CIEIYIOIIHE
YMEHHS:

1. 0CO3HaBaTb CAWUHCTBO W HCJIOCTHOCTH OKPYKAOMICTO MHpPA, BO3MOKHOCTHU €TI0 IIO-
3HAaBA€MOCTH M 00BSICHUMOCTH Ha OCHOBE )IOCTI/I)KGHI/Iﬁ HAayKH. ITocTenerHo BEICTpanBaTh
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coOCTBEHHOE OCJIOCTHOC MUPOBO33PCHHUC!

° BbIpa0aThIBaTh CBOM COOCTBEHHBIEC OTBETHI HA OCHOBHBIC KHU3HEHHBIE BOIIPOCHI,
KOTOPBIE€ CTaBUT JIMYHBIN )KU3HEHHBIN OIIBIT;

° YUYUTHCS MPU3HABATH NPOTHUBOPEYUBOCTh U HE3aBEPUIEHHOCTh CBOMX B3IVISIJIOB HA
MHP, BO3MOXXHOCTbh UX U3MECHEHUS;

° YYHUTHCS UCMOJIB30BaTh CBOM B3TJISIABI HA MUP JJISl OOBSICHEHHS Pa3IMYHBIX CUTYaAIlUH,
pelIeHUs BOZHUKAIONIUX MPO0JIeM U U3BJICYCHUS )KU3HCHHBIX YPOKOB;

2. OCO3HaBaTh CBOM HWHTEPECHl, HAXOJWTh W H3y4YaThb B Yy4YeOHUKAX 110 pPa3HBIM

npeaMeraM Marepuai, UMEIOIUi OTHOIIeHHE K CBOUM HHTepecaM. Mcmonb3oBaTh CBOU
MHTEPECHI I BHIOOpA MHIUBUIYAIbHOW 00pa30BaTeIbHONW TPAeKTOPHH, MOTEHIUAIbHON
Oyaymiel npodeccru U COOTBETCTBYIOLIETO MPOPUIBHOTO 00pa3oBaHus;

3. NpUOOpETaTh OMBIT yUYacTUs B AejaX, IPUHOCAIINX MOJIb3Y JIOASM;

4. OIICHUBATh >XKMU3HEHHBbIE CUTYyallMd C TOYKH 3peHHus Oe3omacHOro obOpasza KH3HH U
COXpAaHEHUS 3JI0POBbS. YUHUTHCS BbIOMpATh CTUJIb IOBEACHUS, MPHUBBIYKU, OOECIEUYHBAIOIINE
Oe3omacHbIi 00pa3 KWU3HU M COXPAaHEGHHE CBOCTO 3JI0POBBS, a TaKXKe ONU3KHX JIOAEH U
OKPYKaIOIIUX;

5. OLICHUBATh 2KOJOIMYECKUM PUCK B3aMMOOTHOLIEHUH 4esioBeka U npuponasl. opmu-
pPOBaTh HKOJOTMYECKOE MBIILICHHE: YMEHUE OLICHUBATh CBOIO JAECSATEIbHOCTh U MOCTYIKH APYTUX
JIOJIEH C TOUKHU 3PEHUS COXPAHEHUS OKPYXKAIOILEH Cpeabl.

MeTtanpeameTHble pe3yabTaThl

MeranpeaMeTHBIMH pe3yJbTaTaMHu U3ydeHHs npeamera «Dusukay gpiseTcs GOpMHPOBAHHE
YV/I.

PerynsituBubie YY /I
o CamocrosTeabHO O0OHAapYyKUBaTh U (HOPMYIUPOBATH NPOOIEMY B KJIACCHOU U
UHJUBU]Y- QJIbHOW y4eOHON 1eATeNbHOCTH.
o BriaBuraThs Bepcuu pemeHus npo0iemMbl, 0CO3HaBaTh KOHEUHBINH pe3yibTar,
BBIOMPATH U3 MPEAJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSTENBHO CPEACTBA JOCTHXKEHUS
Leu.

CocraBasaTh (MHAUBUAYAIBHO UM B TPYIINE) MUIAH PEIICHUS MPOOIEMBI.

PaGoTas o npenyioxxeHHOMY U (MJIM) CAaMOCTOSTEIBLHO COCTABIICHHOMY TIJIaHY,
HCIIONB30- BaTh HAPsSy C OCHOBHBIMU CPEJICTBAMH U JOTIOJHUTEIbHBIE: CIIPABOYHYIO
auTeparypy, pusudeckue npudopsl, KOMIBIOTEP.

e [ImaHupoBaTh CBOIO MHIUBUIYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

e PabGorarh TO CaMOCTOATENHHO COCTABICHHOMY IIJIaHYy, CBEPSsCh C HUM H IENbIO
NEeSATSIIBHOCTH, UCIIPABIISAS OMTUOKH, UCITOIB3YsI CAMOCTOSATEIBHO IMOJ00paHHBIC CPEACTBA.

e (CaMOCTOSITENbHO OCO3HaBaTh NPHYMHBI CBOETO yCIexa WM Heyclexa M HaxXOIuTh
CIOCOOBI BBIXO/A U3 CUTyaAllUH HEyCIexa.

e VYMeTh OLIEHHBATh CTENEHb YCIEIIHOCTH CBOCH MHAMBUIYATbHONW 00pa30BaTENbHON Jesi-
TEeNbHOCTH.

e JlaBaTh OIIEHKY CBOMM JUYHOCTHBIM KadecTBaM M dYepTaM Xapakrepa («KakoB si»),
ONPCACIIATE HAIIPpaBJICHUA CBOCTO Pa3sBUTHUMA (((KaKI/IM g X041y CTaTb», «4TO MHE IJIA 3TOr'O
HAaJIO CIEIATh).
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Ilo3naBarteibHble YY ]|

AHanu3upoBaTh, CPaBHUBATH, KJIACCHPHUIIMPOBATH U 00001IIaTh H3yUYCHHBIC TOHSITUSI.
CTpOoHUTh JOTUYHOE PACCYKJICHUE, BKIOYAIONICE YCTAHOBICHUE TPHUYNHHO-
CJICJICTBEHHBIX CBSI3CH.
e IlpencraBiusath HHGOPMALIHIO B BHIE KOHCIIEKTOB, TAOJIHIl, CXeM, IpadUKOB.
e IIpeoGpa3oBbiBaTh HHPOPMAIIMIO U3 OJHOTO BHAA B IPYroi U BEIOMPATH yIOOHYIO 1S
cebs popmy pukcanuu u IpeACTaBICHHUS HHPOPMAIUH.
e lcmosb30BaTh pa3inyHbie BUIBI YTCHHS (M3ydaroliee, IPOCMOTPOBOE,
03HAKOMUTEIILHOE, IIOUCKOBOE), MPUEMBI CITYIIAHHS.
e CamoMy Cc03/1aBaTh HCTOYHHKHU HH(POPMAIMH PA3HOTO THUIIA M JIJIS Pa3HBIX ayAUTOPHIA,
cobroaTh npasuia HHGOPMAIIMOHHOW 0€30MaCHOCTH.
e  YMeTh UCIOJB30BaTh KOMITBIOTEPHBIC ¥ KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK
UHCTPYMEHT ISl TOCTH)KEHHUSI CBOUX IIEJICH.
e  VYMeTh BHIOMpaTh aJICKBATHBIC 3aJla4ue MPOTPAMMHO-AINIapaTHbIC CPEICTBA U CEPBHUCHI.
IIpenmernsbie YY1

[Ipu oOyuenun ¢GuU3UKE EATEIBHOCTh, CBSI3aHHAs C MPOBEJACHUEM (PU3UUECKOrO IKC-
HepUMEHTa, OKa3bIBaeTcs KOMIUIEKCHOH. OHa BkiIO4YaeT B ceOs psija 3TaloB: IJAHUPOBaHUE,
MOJICJIUPOBaHUE, BBIABMKEHUE TIHUIOTE3, HaOmrofeHue, noadop npubOpoB U IMOCTPOCHHE
YCTaHOBOK, M3MEPEHHE, MPEACTaBICHHE U 00001IeHe pe3ynbpTaToB. s OCBOCHUS yKa3aHHBIX
STAllOB IPUMEHSIETCS SKCHEPUMEHTANbHBII MeTOA U3ydeHUs (U3MUECKUX sBIe- HHUH U
IPOIIECCOB.

ITpu moaroroBke ydamuxcs 11 knacca k cpage EI'D mo ¢usuke cienyer chopmupoBath y
HHUX YMCHHC pC€IIaTb OJKCICPUMCHTAJIBHBIC 3aJavu. B nponecce uxX BbIIIOJIHCHUA MOXHO
MOBTOPUTDH 3HAUUTENIbHBIM 00BEM MPOHIEHHOTO YU€OHOTO MaTepuaa.

[IpuMep sKCIEpUMEHTAIBHOTO 3a1aHUS

3akpenute k€00 B MITATUBE U YCTAaHOBUTE HAKIIOH kE00a TakuM 00pa3oM, 4TOOBI LIapHK
IPOXOAMJI BCIO JUIMHY kEnoba.

Hcnonp3ys uMerome 3HaHus, onpeeuTe: a) yCKOpeHHue mapuka; 0) CKOpocTh IIapu- Ka B
KOHIIEe *é&no0a.

YKaxnuTe, Kak H3MEHSIOTCSA CIeAyroInne (U3NYeCKue BEIUYUHBI TPU JIBIKCHHH IapuKa
BBEpX MO k&100y: a) CKOpocThb;, 0) yCKOpeHHe; B) MOTEHIMAJIbHAs SHEPrus; I') UMIYJbC; 1)
KHHETHYECKash DHEPrus; €) IOoJIHAasg MEeXaHWYecKas SHEpPrusi B PEalbHBIX YCIOBUAX (C y4ETOM
TPEHUs); ) MOJHAsg MEXaHNYeCKask SHEPTHs B U€aTbHBIX YCIOBHX (0e3 yuéra TpeHus).

Pemenue sxcniepuMeHTaNbHBIX 3a/1a4 GOPMUPYET Y YUAIIUXCS CICAYIOMHUE YMECHUS:

o IMpOBOAUTH Ha6J'IIO)IeHI/IH " OIIHMCHIBATHh HUX;

®  337aBaTh BOIIPOCHI M HAXOAUTH OTBETHl HA HUX ONBITHBIM IYyTEM, T. €. [NIAHUPOBATh
BBITNIOJTHEHUEC MPOCTCUIIUX OIIBITOB;

®  TIPOBOJUTH MPSMbIE U3MEPEHHUS MPU MOMOIIHM HaOOJIee YacTO UCIOIb3YEMbIX
npubopoB;

. NPECTaBIISTh PE3yJIbTaThl U3MEPEHUH B BUJ€ TaOIuLI;
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. JieaTh BBIBOJIBI HA OCHOBE HAOJIIOICHHIA;

. HaXOJUTh NIPOCTEHIINE 3aKOHOMEPHOCTH B IIPOTEKAHUU SIBJIEHUN U OCO3HAHHO
UCII0JIb30BaTh UX B MIOBCEJHEBHOM )XKM3HHU, COOJII0/1asi pa3yMHbI€ ITPABUJIa TEXHUKH
06€301aCHOCTH ¥ IPOTHO3UPYsI NOCIECTBUS HENPaBUIbHBIX JE€HCTBUI.

Brinmonaenne nabopaTOpHBIX pabOT (U3UYECKOTO MPAKTUKYMa AOJKHO OBITH CBSI3aHO C
OpraHU3alueld CaMOCTOATEILHOW U TBOPUYECKOM IESATEIbHOCTH y4aluxcs. Bo3MoKHBIN BapUaHT
UHJUBUlyaIU3alund paboThl — 3TO MOJ0Op HECTAHAAPTHBIX 3aJlaHUM TBOPUECKOTO XapakTepa,
HampuMep TOCTaHOBKAa HOBOH JabopaTopHOW paboThl. OpUTHMHAIBHOCTH Ta- KOTO 3aJaHUS
3aKJI0YAEeTC B TOM, 4YTO YYallMKWCS IIEPBBIM COBEPIIACT ONPEACIEHHBIE JEUCTBUSA IO
BBINIOJIHEHHUIO J1abopaTopHbiii paboThl. I[Ipm 3TOM pe3ynbTar ero 3KCIEepUMEH- TalbHOM
JeATEIIbHOCTU NIEPBOHAYAIIBHO HEU3BECTEH HU €MY, HU YUHUTEIIO.

dakTHyecKn 30€Ch IMPOBEPACTCA HC CTOJBKO 3HAHHC KaKoro-jimuoo (1)1/1314%01(01"0 3aKO0- Ha,
ABJICHHUA WM IIponecca, CKOJIBLKO CIIOCOOHOCTH ydqamerocsd K IMOCTAaHOBKC MW BBIIMOJHC- HHIO
q)HSH‘ICCKOFO OKCIICPUMCHTA. HpOBeI[H CCPHIO HeO6XOI[I/IMLIX I/IBMCpCHI/Iﬁ nu BbI‘IPICJ'I@HPIﬁ, OH
OLCHHUBACT IMOI'PCHIHOCTHU I/ISMepeHI/Iﬁ H, €CJIIM OHM HCAOIMMYCTHUMO BCJIMKH, HAXOAUT OCHOBHBLIC
HCTOYHHKH OIINOOK U Hpo6yeT HUX YCTPAHUTD.

Hpyrum  ygamumcs — Kjacca  MOXHO — IIPEUIOKHATh  WHIAMBHAYAJIbHBIE  3aJaHUsA
HCCIIEOBATENIBCKOIO XapaKTepa, B XOJE BBINOJHEHUS KOTOPBIX OHM IIOJIYy4YaT BO3MOXKHOCTH
OTKPBITh  HOBBIE, HEHM3BECTHBbIE 3aKOHOMEPHOCTHM WJIM JaXe CO03/4aTb H300peTeHHue.
CaMocCTOSATEIPHOE OTKPBITHE H3BECTHOrO B (U3MKE 3aKOHAa MM «HM300peTeHHe» crocoda
U3MepeHust (U3U- YeCKOM BEIMYUHBI SBIsAETCS OOBEKTHMBHBIM J0Ka3aTelbCTBOM CIOCOOHOCTH
y4Jalmuxcsi K ca- MOCTOSITEIIbHOMY TBOPUYECTBY. B pe3ynbrare TakoW HESATEIBHOCTH Y HHUX
dbopmMupyeTCcsl yBe- pEHHOCTh B CBOUX MHTEJUIEKTYyaJIbHBIX CIOCOOHOCTSX.

B nmpouecce sKkcrneprMEHTaIbHOTO HCCIENAOBaHUS (PU3MYECKUX SBJICHUN (IPOLIECCOB) H
00001IeHUs TTOTYYEHHBIX PE3YIbTATOB yUalIHECs JOJDKHBI HAYUYUTHCS:

o yCTaHABIUBATh QYHKIIMOHAJIBHYIO CBS3b U B3aUMO3aBUCUMOCTbD SIBIICHHI
(mporteccoB);

o MOJICITUPOBATH SIBJIICHHS (TIPOIECCHI);

L] BBIABUTATh TUIIOTE3bI, OKCIICPUMCHTAJIbHO IPOBCPATh UX U UHTCPIPECTUPOBATH
MOJIYYCHHBIC PE3YJIbTATHI;

L] HN3y4aTb (1)I/IBI/I‘~I€CKI/IC 3aKOHBI 1 TCOPHH, YCTAHABJIWBATb I'PAaHUIBI UX TPUMCHUMOCTH.

KommyHukatuBubie YV /|

o OTtcranBas CBOIO TOUKY 3pEHHMS, IPUBOJIUTH aPTYMEHTHI U TOATBEPKAATh UX
daxkTaMu.

o YMeTh B IUCKYCCHH BBIBUTaTh KOHTPAPryMEHTHI, epedpa3supoBaTh CBOIO MBICIIb
(B1aze- HUE MEXaHNW3MOM SKBHUBAJIEHTHBIX 3aMEH).

o YYuThCs KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHHIO, YMETh IPU3HABaTh OMIMOOYHOCTh
CBOET0 MHEHHS U €r0 KOPPEKTUPOBATh.

. Pa3nuyaTh B TMCbMEHHON U YCTHOM peur MHEHUE (TOUKY 3pEeHHSs), T0Ka3aTeIbCTBA
(apry- MeHTBI, paKThl), TUIIOTE3bI, AKCUOMBI, TEOPUH.

o YMeTh B3MISIHYTh Ha CUTYyalMIO0 C HHOM MO3UILUU U I0TOBApUBATHCS C JIIOJbMH,

MNPpUACPIKH- BAIOIIUXCA MHBIX TOYCK 3PCHHUA.
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IIpeameTHbIe pe3yabTaThl

BrinyckHUK HayduTCA:

JEMOHCTPHUPOBATH HA MMPUMEPAX POJb U MeCTO (HU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HAyYHOU KapTHUHBI MUPA, B Pa3BUTUHU COBPEMEHHOU TEXHUKH U TEXHOJIOTHH,
B IIPAKTUYECKOU JIEATEIbHOCTH JIIOIEH;

JEMOHCTPHUPOBATH HA MPUMEPAX B3aUMOCBS3b MEXAY (DU3UKON U IPYyrUMHU
€CTECTBEHHBIMM HAayKaMHU;

yCTaHABIUBATh B3aUMOCBSA3b €CTECTBEHHO-HAyYHBIX SIBJIGHUM M HNPUMEHATH OCHOBHBIE
dusznuecKkue MoeNu ISl UX ONMUCAHUS U O0BSICHEHHUS;

UCIIOJIB30BaTh HMHGOPMAIUI0 (U3HUECKOTO COACPKAHMUS TMPU pEHICHHH Y4eOHBIX,
IpaKTU- YECKUX, MPOEKTHBIX U UCCIE0BATENbCKUX 3aJlay, MHTETpUpPYsl UHPOPMALUIO U3
pa3IUYHBIX HCTOYHUKOB U KPUTHUECKH €€ OlleHUBas;
pa3nuyaTh U YMETh UCIO0JIb30BaTh B yUeOHO-UCCIEAOBATEIbCKOMN 1€ATEIIBHOCTH METO/IbI
HAay4yHOI'o MO3HaHUs (HaOlroJeHue, ONMCaHue, U3MEPEHHE, SKCIEPUMEHT, BbIABUKCHUE
TUIOTE3bl, MOJEIUPOBAHME M Jp.) M (GOpPMbI HAydyHOro IMo3HaHUs ((PakKThl, 3aKOHBI,
TEOpUU), IEMOHCTPUPYS HAa IPUMEpAX UX POJIb U MECTO B HAYYHOM IIO3HAHUU;

IPOBOJUTH NMPSAMbIE U KOCBEHHbIE U3MEHEHHS (PU3NUYECKUX BEJIIMYUH, BHIOUpPAs U3MEpHU-
TeJabHble NPHUOOPBHl ¢ Y4ETOM HEOOXOJMMOW TOYHOCTH HM3MEpPEHUH, IMIAHUPOBATh XOJ
U3MEpPEHUM, MMoayyaTh 3HAUCHUE M3MEpseMON BEIWYUHBl U OLEHUBATh OTHOCUTEIBHYIO
HNOTPELIHOCTD 110 33JaHHBIM (hopMmyIiaMm;

OPOBOJIUTH  HWCCJIEJAOBAHHUS  3aBHCHUMOCTEH MeXAy (U3UYECKUMH BEIUYUHAMU:
IPOBOJUTh U3MEPEHMS] U ONpPENEsATh Ha OCHOBE HCCIEOBAaHUS 3HAUYEHHE [1apaMeTpoB,
XapakTepu- 3YIOIIUX JaHHYIO 3aBUCHUMOCTb MEXJIY BEJIMYMHAMM, U JI€JaTh BBIBOJ C
Y4ETOM IOTPEITHOCTH U3MEPEHUN;

UCIIOJIb30BaTh JUJISl ONMCAHUS XapakTepa MNpOTeKaHUs (U3HMYECKUX IIPOLECCOB
¢bu3nyecKkue BETUYUHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEXK1Y HUMH;

UCIIOJNIb30BaTh JUISl ONMCAHUS XapakTepa NpOTEeKaHUus (U3MUYECKUX IPOLECCOB
¢bu3nuecKue 3aKOHbI ¢ Y4ETOM IpaHUI] UX MPUMEHUMOCTH;

pelaTh KayeCTBEHHbIE 3a7]auM (B TOM YMCIIe U MEXIPEIMETHOIO XapaKkTepa): UCIOIb3ys
MozenH, (U3NUEeCKHUE BEIUYUHBI U 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO LIETIOYKY
00BsiCHEHHS (0Ka3aTeNbCTBA) MPEIOKEHHOTO B 3a/1a4e Mpoliecca (SIBICHUS );
pemaTth pacyéTHbIE 3aJlaud C SIBHO 3a/laHHON (PM3MYECKOW MOJENbIO: Ha OCHOBE aHaln3a
YCIOBHS 3aJaud BBLACHATh (PU3MUECKYI0O MOJENb, HAXOAUTh (PU3NUYECKHE BEIUYUHBI U
3aKOHBI, HEOOXOJMMBIE M JIOCTATOUHbIE [UIsi €€ pelleHUs, NPOBOAUTH pPacu&rbl U
IPOBEPATH MOJYYCHHBINH PE3ybTaT;

YYHUTHIBATh TPAHUIBI NMPUMEHEHHS HM3YYCHHBIX (U3MYECKUX MOJEIeH NpH peHICHUH
Gu3H- 9eCKUX M MEXIIPEIMETHBIX 3a7aY,

UCIIOJIb30BaTh MH(OPMAIIMIO U MPUMEHATHh 3HAHUS O TMPHUHIHIAX PabOThl M OCHOBHBIX
Xa- pPaKTepUCTHKAX W3YYCHHBIX MAIlMH, TPHOOPOB M APYTHX TEXHUYECKUX YCTPOUCTB
JUTSL pelIeHUs MIPAKTHYECKUX, y4eOHO-UCCIeI0BATEIbCKUX U MPOCKTHBIX 3a/1a4;

UCIIOJIb30BaTh 3HAHUA O (PU3MYECKUX OOBEKTaX M Mpolieccax B MOBCEAHEBHOM KH3HU
st oOecrieueHuss 0€30MacHOCTH NpH OOpalleHuH ¢ NpudopaMud U TEeXHUYECKUMHU
yCTpOHCTBaMH, JJIs COXPAaHEHMsS 370pOBbS M COOJIIOJEHHS HOPM HKOJIOTHYECKOTO
NOBEJCHUS B OKpYXKarouleil cpene, sl NPUHATUS PEIIeHUI B TOBCEJHEBHON KU3HHU.
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BLIHyCKHI/IK MOJIYYHUT BO3SMOKHOCTb HAYUYUTHLCH .

® TIOHMMAaTh M OOBICHATDH LEIOCTHOCTh (PU3UUYECKON TEOPHUH, pa3InyiaTh I'PAHUIBI €€ MpH -
MEHUMOCTHU U MECTO B ALY ApYrux (GU3NYECKUX TEOPUIA;

e BJAJETh HOpUEMaMM IIOCTPOECHHUS  TEOPETUUECKUX  JOKa3aTEIbCTB  IPOTEKAHUS
¢u3nUecKuXx SBICHUH M MPOLIECCOB HA OCHOBE IMOJYYEHHBIX TEOPETUUYECKHX BHIBOJIOB H
J1I0Ka3a- TEJIbCTB;

®  XapakKTepu30BaTh CUCTEMHYK CBA3b MEXKJAY OCHOBOIIOJAramIlMMU  Hay4YHBIMHU
NOHATUSIMU: TNPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IIOJIE), JBUXKEHHE, CHIIA,
JHEprus;

BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAXOLINX 3aKOHOB;
CaMOCTOSITEJIBHO IJIAHUPOBATh U IPOBOJUTH (PU3NUECKHE IKCIIEPUMEHTHI;

®  XapakTepu3oBaTh  TIJ0OalbHBIE  NPOOJEMBI, CTOSIIME IEpe]  YeOBEUECTBOM:
SHEPIreTUYECKUE, ChIPbEBBIC, HKOJIOTHYECKHE, — U poJib (U3UKU B PEHIEHUU 3STUX
npooiem;

e  peulaTh NPAKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U pacUETHbIE (PU3UUYECKHUE 3a7aUU C
BHIOOPOM (PU3MYECKOW MOJENIH, MCHOJIb3YSd HECKOJbKO (PU3UUYECKUX 3aKOHOB WIIU
dbopMysa,  CBSA3BIBAIOIIMX  W3BECTHblE  (U3MUECKHE  BEJIMYMHBI, B  KOHTEKCTE
MEXKIPEAMETHBIX CBSI3EH;

. OOBACHITH NPUHIUIIBI pAa0OTHl U XapaKTEPUCTUKH U3YYCHHBIX MAIINH, TPUOOPOB H
TEXHU- YECKUX YCTPOUCTB;
. OOBACHATH yCIOBUS IPUMEHEHUS (U3UUECKUX MOJIeTIel TP pelIeHnH (PU3nIecKux

3a/1a4, HAXOAUTh aJICKBATHYIO IIPEUIOKCHHON 3a/1a4e (PU3NIECKYI0O MOJIeNb, pa3peIiaTh
npo0JieMy KaKk Ha OCHOBE UMEIOIINUXCS 3HAaHUM, TaK U MPU MOMOIH METO/I0B OLIEHKH.
MexaHNYecKHe sIBJIeHUsA

— pacno3HaBaTb MexXaHUYeCKUe SBJeHUSI U OOBSCHAThL HAa OCHOBE HMEWUIMXCA 3HAHUU
OCHOBHbIE CBOMCTBA WJIM YCA0BUS MPOTEKAHUS 3TUX SIBJIEHUW: paBHOMEpPHOEe U HepaBHOMEpPHOe
JIBIDKeHHe, paBHOMEpPHOe U PAaBHOYCKOPEeHHOe MPSMOJIMHEeNHOe ABH)XEHHE, OTHOCUTEJbHOCTh
MeXaHUYEeCKOTO JIBMXKEeHUS, CBOOOIHOE MaJileHHe TeJl, pPABHOMEPHOE JIBMXKEHUE 0 OKPY>KHOCTH,
WHepLUs, B3aUMOJIEHCTBHUE TeJ, PEeaKTHBHOe [IBIDKEHUe, lepefaya JlaBJeHUsl TBepAbIMU
TeJIaMHU, XKUJKOCTSMU U razaMu, aTMochepHoe /aBjieHUe, IIJIaBaHHEe TeJl, pABHOBECHE TBEP/bIX
TeJl, UMEeIIIUX 3aKpelJIeHHYI0 0Chb BpallleHUs], KoJiebaTeJbHOe JBUKEHUE, Pe30HAHC, BOJIHOBOE
JIBU>KeHUe (3BYK);

— OIKCbIBAaTh U3y4YeHHble CBOWCTBA TeJ M MeXaHUYeCKHe fIBJIEHUS, UCNOJb3ysd PU3UYEeCKHUe
BEJIMYMHBL: MYTh, MepeMellleHue, CKOPOCTb, YCKOpPEHHWe, Mepuoj, obpalleHus, Macca Teua,
IJIOTHOCTb BELECTBA, CKJIa (CUJIa TSXKECTH, CUJa YIPYroCTH, CUJla TPEHUs), laBJieHHue, UMITYJIbC
TeJla, KHHeTHUYeCcKasi 9Heprus, MoTeHha/ibHasl SHePrus, MexaHUu4eckass paboTa, MexaHUu4ecKas
MouHocTb, KIIJI npu coBepuieHMH paboOThl C MCIOJb30BaHUEM MPOCTOrO0 MeEXaHW3Ma, CHJa
TPeHUs], aMIUVIMTYJa, IepuojJ M YacToTa KoJiebaHUM, J[AJMHA BOJHBI W CKOPOCTb ee
pacnpocTpaHeHus; IpU OMUCAHUU MPABUJIbHO TPAKTOBATh GU3UUYECKHUUM CMBICJ HCIOJIb3YEMBbIX
BeJIMYUH, UX 0003HAYEHUSI U eJUHULbl U3MEPEHUs], HAXOAUTb GOPMY.JIbl, CBS3bIBAKOIIME JAHHYIO
dU3MYeCcKyo BeJIMYMHY C APYTUMH BeJIMYMHAMMU, BbIYUCAATh 3Ha4eHUe GU3NIECKON BEJTUYUHDI;



— aHaJIM3UpPOBaThb CBOMCTBA TeJ, MEXaHUUECKHE SIBJIEHUS U MPOLECCHI, UCNOIb3Ys GU3UUECKHE
3aKOHbI: 3aKOH COXpaHEeHUs dHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUS], MIPUHLMII CYyNlepIO3ULIUU
cus (HaxoxaeHue paBHogeucTBytouel cuibl), [, II u Il 3akonbl HpioTOHA, 3aKOH cOXpaHeHHUs
MMIyJibCa, 3aKOH ['yka, 3akoH [lackasif, 3akOH Apxumeza; NPU 3TOM pas3jiMyaTh CJAOBECHYIO
$GOpMyJIMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BbIPAXKEHUE;

— Pa3JiM4aTb OCHOBHbI€ IMPHU3HAKHW HM3YYE€HHDbIX (l)I/IBI/I‘{eCKI/IX MOAEHEﬁI MaTepHaJibHAaAd TOYKa,
HNHeplhHaJibHad CUCTEMA OTCYETa,

— pewaTb 3aJayM, HCNOJb3ysd (PU3UYECKHe 3aKOHbl (3aKOH COXpAaHEHMUs 3HEepruu, 3aKOH
BCEMUPHOTO TATOTeHUd, NpuHUUN cynepnosuuuu cui, I, II u Il 3akonbl HbroTOHa, 3aKoH
COXpaHeHUsl HMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeza) U GOpPMYJb,
CBA3bIBAOIME QU3NYECKUe BeJUYHMHBbI (IIyThb, CKOPOCTb, YCKOPEHHE, Macca TeJa, MJIOTHOCTh
BelleCTBa, CUJIa, JaBJieHUue, UMIYJbC Tesa, KUHeTUYeCKasd 3Heprusd, NOTeHUHaJlbHasA dHeprud,
MexaHU4YeckKasd paboTa, MexaHHdeckasd MolHocTb, KII/I mpocTroro MexaHusMma, cujia TpeHUs
CKOJIbKeHUS, KO3QPUIIMEeHT TPeHUs, aMIJIUTY/1a, IEPHUOJ, M YacTOTa KoJeOaHUH, [IJINHA BOJIHBI
Y CKOpPOCTb ee paclHpOCTpaHeHHUd): HA OCHOBe aHaJ/Iu3a YCJOBUA 33/lauM 3allMCbIBaTh KpaTKoe
yCJIOBHe, BBbIJENATb (QU3UYECKHe BeJWYMHBbI, 3aKOHbl U (QOpMyJibl, HeoOXOAUMBbIe AJ ee
pellleHUs], IPOBOJUTb pacyeThl U OLleHUBATh PeaJbHOCTb MOJy4€HHOTO 3HaYeHUs] GU3UIeCKOM
BeJINYUHBI.

TenuioBble AB/IEeHUS

— pacrno3HaBaTh TeIJIOBble SIBJIEHHUS M OOBSICHATH Ha 6a3e MMEKINMXCS 3HAHWU OCHOBHbBIE
CBOWCTBAa WJIM YCJOBUsS MPOTEKAHUS 3TUX SABJeHUU: [uddy3usi, uU3MeHeHUe 06beMa TeJs MpHU
HarpeBaHUU (OXJIAXK/JEHHHU), 60OJIblIAs C)KUMAeMOCTh ra30B, MaJsiasi CKMMAEMOCTb KUJKOCTeH U
TBEP/IbIX TeJ; TENJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHAEHCALM, MIJIaBJIeHUE, KPUCTA/L/IN3Alus,
KUIleHUEe, BJIQXXKHOCTb BO3/lyXa, pas/iMYHble CHOCOObI Telionepenayd (TeNJIONPOBOJHOCTD,
KOHBEKI[MS, W3JIyYeHHe), arperaTHble COCTOSIHHS BeIeCTBa, IMOIJIOIEHUEe IJHEPTHUH IpH
WCMapeHUH JKUJKOCTU U BbIJleJIeHUEe ee TPU KOHJEHCAIlUW Tapa, 3aBUCUMOCTh TeMIIepaTyphl
KHUIIeHUS OT /IaBJIEHUS;

— OIMCbIBAaTh H3y4YeHHble CBOMCTBAa TeJ M TeIJIOBble fBJIEHUS, HCIO0JIb3ysd (QU3UYeCKUe
BEJIMYMHBI: KOJMYECTBO TeIJIOThl, BHYTPEHHAS SJHeprus, TeMIlepaTypa, YJeJbHas
TeINJIOEMKOCTDb Bell|eCTBa, y/e/bHas TelJoTa IJIaBJeHUs, y/ieJbHas TelJloTa Napoobpa3oBaHus,
yAeJbHasd TeIJoTa CropaHUs TOIUVIMBA, KO3(QQPUIIMEHT I0JIe3HOTO [JeHUCTBUA TeIJOBOTO
JIBUraTesisl; NpPU ONHWCAHWM MPABUJbHO TPAKTOBaTb QU3UYECKUHW CMBICA HCIO0JIb3yeMbIX
BeJIMYUH, UX 0003HAYEHUs U eJUHULbl U3MEPEHUs, HAXOAUTb GOPMYJIbl, CBAA3bIBAIOLIME JAHHYO
$U3MYeCcKy0 BeJIMYMHY C IPYTUMU BeJIMYMHAMM, BbIYUCAATh 3HaYeHHe PU3U4eCKOU BeJIMUUHbBI;

— aHaJIM3UpOBaTb CBOWCTBA TeJ, TEIJIOBble fBJIEHHUSA U NPOLECCHl, HCIO0JIb3ysd OCHOBHBIE
IIOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOIO Y4eHUsl O CTPOEHHUM BellleCTBa M 3aKOH COXpaHEHUs
JHEepruuy;

— Ppa3jiM4aTb OCHOBHbI€ IIPpHU3HAKH HW3YYE€HHbIX (l)I/ISI/I‘IECKI/IX Moaeneﬁ CTPpOEHHUA TIa30B,
)KPIAKOCTCI?I " TBEPADIX TEJI;
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— MNPUBOJAUTHL NpPHUMepbl NMPAKTUUYECKOTO HCI0JIb30BaHUA (PU3WYECKUX 3HAHHUM O TEeMJOBbIX
ABJIEHUAX;

— peluaTh 3a/jayy, UCNOJIb3ys 3aKOH COXPAaHEHUs1 SHEPTUM B TENJIOBBIX IIpoleccax U GopMyJibl,
CBA3bIBAOILME (QU3UYECKHe BeJUWYHUHBbl (KOJMYEeCTBO TeIJIOThl, TeMIepaTrypa, YZAesbHas
TeIJIOEMKOCTb Bell|eCTBa, y/esbHas TelJIoTa IJIaBJeHHUs, yieJIbHasd TellJloTa Napoobpa3oBaHus,
yAeJlbHasd TeIJoTa CrOpaHUA TOIVIMBA, KO3(QQUIMEHT I0JIe3HOTO [JeHCTBUA TeIJOBOTO
JIBUTaTess1): HA OCHOBe aHa/M3a YCJOBHUA 33/a4yd 3allMCbIBAaTb KpaTKOe YCJOBHWeE, BbIJENATHb
du3nyeckre BeJMYMHBI, 3aKOHbI U (QOpPMyJibl, HEOOXOAUMBIE [Ji1 ee pelleHUs, NPOBOJUTH
pacyeThl U OLleHUBATh peaJIbHOCTD [10JIy4eHHOT 0 3Ha4YeHUs PU3UYeCKOU BeJIMUUHBI.

3JIeKTpPI‘leCKHe M MArHUTHBIE ABJICHUA

— pacno3HaBaThb 3JIEKTPOMArHUTHbIE SIBJE€HHUS U OO'bSICHATh HA OCHOBE MMEHUIMUXCS 3HAHUU
OCHOBHble CBOWCTBAa MWJIM YyCJOBUS TMPOTEKAHUs ITUX SBJEHUW: 3JIeKTpU3aLUsd TeJl,
B3aUMO/IEICTBUE 3aps/IOB, 3JIEKTPUYECKUH TOK U ero JeWCTBUS (TeIJioBOoe, XUMHUUYECKOE,
MarHMTHOe), B3aWMOJlEMCTBUE MArHUTOB, 3JIEKTPOMArHUTHas HWHAYKIHUA, JelCTBUe
MarHMTHOTO MO0Jisl Ha MPOBOJHUK C TOKOM W Ha ABWXXYLIYIOCS 3apsPKEHHYI0 4acTULly, JleHCTBUE
3JIEKTPUYECKOTO MOJIS HAa 3apsKeHHYI 4acTULY, 3JIeEKTPOMAarHUTHbIE BOJIHbI, IPSIMOJIMHENHOE
pacnpocTpaHeHHe CBETA, OTPaKEHHE U NIpeJIOMJIEHUE CBETa, UCIIEPCHS CBeTa.

— COCTaBJIAATb CXE€Mbl 3JIEKTPUYECKUX LeNeld C MOCaAe[0BaTeJbHbBIM M MapasiiebHbIM
Coe/IMHEHUEM 3JIEMEHTOB, pa3/inyasl yCJ0BHble 0603HAaYeHUS 3JIeMEHTOB 3JIEKTPUYECKUX Lienel
(MCTOYHMK TOKA, KJII0Y, PE3UCTOP, PEOCTAT, IAMIIOYKa, aMIIEPMETP, BOJbTMETD).

— MCI0JIb30BaTh ONTHYECKHE CXEMbI [JIJIsi MOCTPOEHUS] U306paKEHUH B IJIOCKOM 3epKaje U
cobuparollel JUH3E.

— OIIKUCbIBATb H3Y4YE€HHbIE CBOMCTBA TeJ U 3JIEKTPOMATrHUTHBIE ABJIEHWUA, HCII0JIb3yAd
Cl)I/I3I/I‘-IECKI/Ie BE€JIMYUHBI: 3HeKTpH‘-l€CKHI>i 3apdaa, Chjia TOKa, 3JIEKTPHUYEeCKOe HallpAXeHHe,
3JIEKTpUYECKOE COIIPOTUBJIEHHE, YAEJIbHOE COIIPOTHUBJIEHHWE BEUIECTBa, pa60Ta 3JIEKTPpHU4IEeCKOro
moJid, MOIIHOCTb TOKa, (l)OKYCHOB pacCtodHHe W OINTH4YECKad CHJIa JIMH3bl, CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI KU YaCTOTA CBE€TA; IIPHU OIIMCAHHUHU BEPHO TPAKTOBATDL
(l)I/I3I/I‘IeCKI/If/'I CMBICJT HCIIOJIb3YyE€MbIX BEJWYHUH, HX 00603HaYeHUs U €ANHHUIbl HWU3MEpPEeHH;
HaXOAHTb Cl)OpMy.}IbI, CBA3bIBAKOIIWE JAaHHYIO (l)I/IBI/I‘-IeCKy}O BEJIMYHUHY C APYTMMHU BEJINYWHAMMU.

— aHaJIM3UPOBaTh CBOMCTBA TeJ, 3JIEKTPOMArHUTHbIE SIBJIEHUS M MPOILECChI, MCIOJIb3ys
¢u3MYecKre 3aKOHbI: 3aKOH COXpPAHEHUS 3JIEKTPUYECKOro 3apsja, 3akoH Oma JJis ydacTka
nenu, 3akoH /hxoynas-JleHa, 3aKOH NPSAMOJHMHEMHOTO0 pacnpoCTpaHeHUs] CBeTa, 3aKOH
OTpakeHUS CBETA, 3aKOH MPEJIOMJIEHUS CBETA; TPU 3TOM Pa3/IMyaTh CJIOBECHYIO pOPMYJTUPOBKY
3aKOHA U ero MaTeMaTH4YecKoe BbIpaKeHHe.

— NPpHUBOAUTDH IIpUMephbI IMpaKTHU4Y€CKOro HCII0JIb30BAaHHUA q)HBquCKI/IX 3HaHUU 0
3JIEKTPOMATrHUTHBIX ABJIEHHUAX
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— pemaThb 3aJjlauM, KCNOJb3ys (U3HWYeCKUe 3aKOHbl (3akoH OMa JJisi y4yacTKa Iienu, 3aKOH
Jbxoysisi-JleHLa, 3aKOH MPSIMOJIMHEHHOrO pacnpoCTpaHEHHUsl CBETA, 3aKOH OTpaKeHHUsl CBETa,
3aKOH MpeJsioMJiIeHUs1 cBeTa) U GOpPMYJibl, CBSI3bIBawliMe pU3UYECKHE BeJMYHUHBbI (CUJIA TOKa,
3JIEKTpUYECKOe HaNpshKeHUe, 3JeKTPUYeCcKoe CONpPOTHUBJIEHUE, YJe/ibHOe COMPOTUBJIEHUE
BellleCTBa, paboTa 3JIEKTPHUYECKOTI0 10JIsl, MOLTHOCTb TOKa, POKYCHOE pacCTOSIHUE U ONTHYEeCKas
CWJia JIMH3bl, CKOPOCTb 3JIEKTPOMArHUTHbIX BOJIH, AJIMHA BOJIHBI M 4acTOTa CBeTa, pOpMYy.Jibl
pacyeTa 3JIEeKTPUYECKOIr0o CONPOTUBJIEHUS TPUIIOCTIEJ0BAaTEIbHOMHUIIAPA/L/Ie/IbHOM COeJUHEHU U
NPOBO/JHMKOB): Ha OCHOBE aHa/IM3a YCJOBHUSA 33/jla4M 3aMUChIBAaTh KPAaTKOE YCJOBUE, BbIJIEIATD
dusnveckre BeJMYHHBI, 3aKOHbI U (OpPMYJibl, HEOOXOAMMbIE [Jis €€ pelleHUs], MPOBOJAUTH
pacyeThl U OLleHUBATh PeaJbHOCTD MOJIyYeHHOr0 3HaYeHUs] PU3UYECKOUN BEJTUUUHBI.

KBaHTOBBIE ABJI€eHUA

— pacrno3HaBaTh KBaHTOBbIE SIBJEHHUS U 00bSCHATh Ha OCHOBE UMEIIMNXCS 3HAaHUH OCHOBHbIE
CBOMCTBA WJIM YCJOBUSI NPOTEKAHUSA ITUX sBJEHUH: €eCTeCTBEHHass W HCKYCCTBEHHasl
PaIM0AKTUBHOCTh, O-, 3- U Y-U3JIy4YeHHUs, BOSHUKHOBEHHE JIMHEWYATOTO CIeKTpa H3JIydeHHUs
aToMa;

— OIMCBbIBAaTh M3y4YeHHble KBAaHTOBbIE SBJIEHUS, UCN0JIb3Ysl pU3NUecKUe BeJUYUHbI: MAacCOBOe
41 CJI0, 3apA/0BO€ YUCIIO, IEPUOJ MTOJIypacna/ia, 3Heprus GOTOHOB; NPU ONUCAHUU NPABUJIbHO
TPaKTOBaTh (PU3UYECKUH CMBICJA HCNOJIb3YEMBbIX BeJUYMH, UX O0003HAYeHUS W €eJUHMUIIbI
M3MepeHUs; Hax0AUTb GOpPMyJibl, CBA3bIBAKOIIUE JAaHHYH (QU3UYECKYI0 BEJUYUHY C JPYyTUMU
BeJIMYMHAMH, BBIYUC/IATh 3Ha4eHUe GU3NIeCKOU BeJIMYUHBI;

— dHaJIM3UPOBATb KBAHTOBbIE€ ABJIEHHUA, UCIIOJIb3YA (1)PI31/I‘{€CKI/IG 3dKOHbI U MOCTYJIaTbl: 3dKOH
COXpAdHEHHUA 3HepruHr, 3dKOH COXpPaHEHHUA I3JEKTPHUYECKOro 3apdad, 3adKOH COXpaHEeHHUA
MaCCOBOIro 4ucCJia, 3dKOHOMEPHOCTHU H3JIYy4YE€HHA KW IIOIJIO€EHHWA CBeTa aTOMOM, IPHU 3TOM
pa3/Jin4aThb CJIOBECHYIO d)OpMy.)II/IpOBKy 3dKOHAa U €ero MaTeMaTH4eCKOe BbIpa*KeHHe,

— pa3jru4aTb OCHOBHbBI€ IIPHU3HAKH nnaHeTapHoﬁ MoJeJ/IW aTOoMa, HyKJlOHHOI‘/JI MoO/JeJ1n
dTOMHOTO A4pa;

— INPpHUBOAUTL IMpHMepbl IMpPOABJEHHA B IMpHUpoJe HW MNPAKTHYECKOT0 HCIHOJIb30BaAHHUA
PaAuO0aKTUBHOCTH, AA€PHbLIX U TEPMOAAEPHBIX peaKum?I, CIIEKTPaAJIbHOT'O aHaJ/JIM34a.

JJIeMeHThl aCTPOHOMUU

— yKa3blBaTb Ha3BaHUs IJlaHeT COJIHEYHOW CHUCTeMbl; pas/vMyaTb OCHOBHblE MPHU3HAKHU
CYTOYHOrO BpallleHUs1 3Be3JHOro Heba, ABwxkeHUs JlyHbl, CosiHLIA M IJIAHET OTHOCUTEJbHO
3B€e3/1;

— TOHHUMAThb Pa3/IN4us MeX/y reJIMOLeHTPHUYECKON U TeOLeHTPHUUYECKON CUCTEMaMU MUPa;
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BbIHYCKHI/IK Ha 6a30BOM VPOBHE NOJVYUT BO3MOXKHOCTb HAVUYUTHCA:

— TOHUMAThb U 0O'bSICHATD L[€JIOCTHOCTh GU3NUYECKON TEOPHUH, pa3indaTh FPAHUILbI €€
NPUMEHUMOCTHU U MECTO B PSAAY APYTUX GU3NUYECKUX TEOPUH;

— BJIaJ€Tb IpUE€MaMH TIOCTPOECHHUA TEOPETHUIECCKHNX N0KA3aATECJ/JIbCTB, d TaAKXK€ IPOrHO3NMPOBAHUA
0CobeHHOCTeM I[MPpOTEKaHHUudA (l)I/IBI/I‘{eCKI/IX SIBJIEHUU U MnpoueccoB Ha OCHOBE IMOJIY4€HHbIX
TEOPETHUIECCKUX BbIBOJOB U OKA3aTEJILCTB,

— XapaKTepu30BaTb CUCTEMHYIO CBSA3b MEX/y OCHOBOIOJIaralol{MMH HayYHbIMU NOHATUSIMU:
NpPOCTPAHCTBO, BpeMsi, MaTepus (BeleCTBO, 0Jie), ABUKEHUE, CUJIA, IHEPTHS;

— BBbIABUTaTb FTMIIOTE3bl HA OCHOBE 3HAHHWSI OCHOBOMOJIAraroiiux GU3nyecKux
3aKOHOMEPHOCTEHN U 3aKOHOB;

— CaMOCTOATEJIbHO IJIAaHWUPOBATb K TIPOBOAWTD (bnanecm/le 3KCIIEpUMEHTDI,

— XapaKTepu30BaTh IJ106a/JbHbIE IPOOJIEMBI, CTOSALLME NIepe, YeJ0Be4YeCTBOM:
3HepreTUYecKue, CbipbeBble, 3KOJIOTUYECKHUE, — U POJIb QU3UKHU B PELIeHUU 3TUX NPobJIeM;

— peuaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAUeCTBEHHbIE U pacyeTHble GU3NYECKHe 3a/1a4H C
BbIOOPOM GU3UUECKON MO/JIE/IH, UCTI0JIb3Y$S1 HECKOJbKO GU3UYECKHUX 3aKOHOB UK popMy.I,
CBSI3bIBAIOIMX U3BECTHBIE QU3UYECKHE BEJIMUUHDI, B KOHTEKCTE MeXIPeIMETHBIX CBSI3€eH;

— OOBACHATb NPUHIMIIBI pAOOTHI U XapaKTEPUCTUKH N3yYEHHBIX MALlWH, IPUOOPOB U
TeXHUYEeCKUX YCTPOMICTB;

- 00'BSICHATD YCJI0BUS NpHUMeHeHUs QU3UUECKUX MOJeseld NpU pelieHUd QU3NIECKUX 33/jay, HAXOAUTh
aJleKBaTHYIO MpeJJIoKeHHOU 3ajaye (PU3MYECKyl0 MoOJesb, paspellaTb Npo6JieMy, Kak Ha OCHOBe
MMEeIOUIMXCsl 3HaHUU, TaK U IPY IOMOILY MeTO/I0B OLIeHKH.

MexaHU4YeCKHeE SIBJIEHUS

— HCIOJIb30BaTh 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSX B IOBCEJHEBHOM KU3HU /151 0OecrneyeHus
6e30IacHOCTH IPU 0OpallleHHuH C TPUOOpPaMHU U TEXHUYECKUMHU YCTPONUCTBAMH, AJi1sl COXpAaHEHHUS
3/10POBbS U COOJII0/IEHUS HOPM 3K0JIOTUYECKOT 0 OBe/IeHHS B OKpY»Kalolller cpesie; IPUBOJUTD
npuUMepbl IPAKTUYECKOT'0 UCII0JIb30BaHUS GU3NYECKUX 3HAHUN 0 MeXaHUY€eCKUX SIBJIEHUSX U
dU3nUeCKUX 3aKOHAX; MPHUMePbl UCM0JIb30BAHUS BO30OHOBJISIEMbIX UCTOUHUKOB SHEPTUY;
3KOJIOTUYECKHUX MOCJIEeCTBUM UCC/IEJOBAaHUS KOCMUYECKOTO MPOCTPAHCTB;

— pas/ivyYaTh IPaHUIBI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLHUM XapaKTep
dyH/laMeHTaIbHbIX 3aKOHOB (3aKOH COXpaHEeHUs1 MeXaHU4YeCKON 9Hepruy, 3aKOH COXpaHeHUs
MMIYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHS) U OTPAaHUYEHHOCTb UCI0JIb30BaHUs YaCTHbIX
3aKOHOB (3akoH ['yka, Apxumeja u Jip.);

13



— HaxXOJUTb aJ/IeKBAaTHYIO NpeJJI0KeHHOU 3a/jaue pHU3UYeCKy0 MO/Ie/b, pa3peliaTh NpobaeMy
KaK Ha OCHOBE UMEIOLIMXCSl 3HAHUM 110 MeXaHUKE C UCNI0JIb30BaHMEM MaTeMaTHUYeCKOI0
anmnapara, Tak 4 Py NOMOLIU METO/,0B OL[€HKH.

TemnioBble ABJI€HUA

— MCIO0JIb30BaTh 3HAHHUA O TEIJIOBBIX ABJIEHUAX B IOBCeJHEBHOM XKU3HU /1 06ecliedeHNs
6e30MacHOCTH NPU 0bpallleHUH C TpUbopaMu U TEXHUYECKUMH YCTPOUCTBAMH, JJIs1 COXpaHEeHUs
3/10POBbS U COOJIIOZIeHUS HOPM 3KO0JIOTMY€eCKOro [0BeJleHUs B OKpY»Kalollied cpeie; IPUBOJAUTh
IIpUMepbl IKOJOTUYECKUX NIOCTIeCTBUM pabOoThI IBUraTe/iel BHYTPEHHEr 0 CropaHus, TeNJI0BbIX
Y TUJIPO3JIEKTPOCTAHL U H;

— pas3JjryaTh rpaHUIbI IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMATh BCEOOLIHI XapaKTep
byHlaMeHTaIbHBIX PU3UYECKUX 3aKOHOB (3aKOH COXpaHEHUsl 3HEPTUU B TEMJIOBbIX IPOLeCccax)
Y OrpaHUYEHHOCTb UCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

— HaXOJUTb aIEKBATHYIO NPeAJI0KEHHOU 3a/jaue GU3UIECKYI0 MO/Ie/b, pa3peliaThb NpobaeMy
KaK Ha OCHOBE UMEIOLIMXCSl 3HAHUM O TEeIJIOBBIX SIBJIEHUSIX C UCI0JIb30BaHUEM
MaTeMaTH4YeCKOTO allnapara, Tak U NPy MOMOIIIM METO/I0B OLIEHKH.

BHEKTPH‘IECKHB M MAarHUTHbIE ABJICHUA

— HCI0JIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX IBJIEHUSX B TOBCEJHEBHOM XKU3HU JJIS1
obecrnieyeHus 6e30MaCHOCTH NPU 06paleHHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMH,
JIJIS COXpaHeHHUSs 3[J0pPOBbsI U COGJII0IEHHSI HOPM 3K0JIOTMYeCKOT0 MTOBEIeHHS B OKPYKaloI el
cpeAe; IPUBOAUTD MPUMEPHI BJUSHUSA 3JIEKTPOMAarHUTHBIX U3JIy9eHUH HA YKUBbIE OPraHU3MbI;

— Ppa3jindaTb rpaHUllbl IPUMEHHUMOCTHU (l)I/ISI/I‘{eCKI/IX 3dKOHOB, IOHUMATb BCEO6U_II/II>'I XapaKTep
CIJYHAaMeHTaJIbeIX 3aKOHOB (BaKOH COXpaHEeHHA 3JIEKTPHUIECKOTr o 3apﬂaa) U OTPAaHHUYEHHOCTb
HCIIOJIb30BAHHWUA YaCTHBIX 3dKOHOB (BaKOH OmMma AJId ydaCTKa Oenr, 3aKOH [[)KOYJIH-.}]GHLLEI H ﬂp.);

— MCHO0JIb30BaTh NPUEMbI NOCTPOEHUS GU3UIECKUX MOJeJiel, TorMcKa U GOPMYyJIMPOBKHU
Jl0Ka3aTeJsbCTB BbIIBUHYTHIX UIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE 3MIIMPUYECKH
YCTAHOBJIEHHBIX PaKTOB;

— HaXOAHWUTb al€KBATHYIO npe,qﬂomel-moﬁ 3azade Cl)I/ISI/I‘{eCKy}O MOZe€eJib, pa3pelmaTb npo611eMy
KaK Ha OCHOB€ UMEHIHNXCA 3HaHUU 00 3JIEKTPOMArdUTHBIX ABJIEHUAX C HCIIOJIb30BAHHUEM
MaTEeMaTHU4Y€eCKOro allllapaTa, TaK U IPHU ITIOMOIITXU METO/J 0B OII€HKH.

KBaHTOBBIE ABJI€eHUA

— MCIOJIb30BAaTh MOJIyYeHHbIE 3HAaHUS B IOBCEITHEBHOM KM3HHU MPU 06paL[eHUH C MPUOGOPAMH U
TEXHUYECKHMH YCTPOUCTBAMHM (CYETYMK HOHUSUPYIOIIUX YACTHI], JOSUMETP), [IJIsl COXpaHeHHUSs
3/10POBbSI U COBJIFOIEHUSI HOPM 3KOJIOTHUYECKOI0 I0Be/IeHHs B OKpPY Kalollel cpejie;

— COOTHOCHUTDb 3HEPIrur CBA3W aTOMHBIX Aep C AeCl)eKTOM MaccChlI;
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— INPUBOAUTDL NIPpUMEPHLI BJUAHUA PAJUO0AKTUBHbIX I/ISJ'Iy‘-leHI/II‘/’I Ha XXHMBbl€ OpraHU3MblI;
IIOHUMATb NIPUHIOHUII ,E[eI‘/JICTBI/IH AO3MMETPA U PAa3/INYATDb YCJIOBHUA €0 UCII0JIb30BAHHA;

— TOHUMATh 3KOJIOTUYECKHE NPOO6JIEMbI, BO3HUKAIOIIHUE MPU UCN0Jb30BaHUU aTOMHBIX
3JIEKTPOCTAHIMH, U IyTH pellleHus] 3TUX NPo6JieM, epCleKTUBbI MCI0Ib30BaHUS
yIpaBJisieMOro TEPMOSIEPHOTO CUHTE3A.

J1eMeHTbl aCTPOHOMUHU

— yKa3bIBaTb 06LIMe CBOMCTBA U OTJIMYUA IIJIaHET 36 MHOM IPyNIbl U IIJIaHET-TUTaHTOB; MaJbIX
Tes1 CoJIHeYHOU CMCTEMBI U 60JIbLIMX NIJIAaHET; N10J1b30BaThCA KAPTOM 3Be3JHOr0 Heba Npu
HabJII0JeHUSIX 3Be3JHOT0 Heba;

— pasinyYaTh OCHOBHbIE XapaKTEPUCTHUKH 3Be3/ (pa3Mep, IBET, TeMIIEPATypa) COOTHOCUTh
IIBET 3Be3/Ibl C ee TeMIlepaTypoH;

— Pa3/in4aTb 'MIIOTE3bI O IPOUCXOXKAECHHUHN Co/IHeYHOM CUCTEMBL.

Coaep:xxaHue yyeGHOro npeameta «PusmkKa»
10 knacc (68 yacoB)
Hay4HbIil MeTOA 03HaHUA NpupoAbl (1 yac)
®usuka - pyHgamMeHTa/lbHas Hayka o npupoe. HayuHblil MeTo/ MO3HAHUS.

MeTo/ bl HAYYHOTO KCCAe[0BaHUA PU3NYECKUX ABJEHUN. JKCIIEPUMEHT U TeOpHs B Ipolecce NO3HAHUA
npupo/pbl. [lorpemHocTH u3MepeHus: (U3MYECKUX BeJUYUH. HaydyHble rumnoresnl. Mogenn ¢uandeckux
ABJeHUN. PU3nyeckue 3aKOHbI M TeOpHUU. ['paHMLIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. Pusnyeckas
KapTuHa Mupa. OTKpBITUA B QU3UKe — OCHOBA [Iporpecca B TEXHUKE U TEXHOJIOTMH IPOU3BO/CTBA.

MexaHuka (24 4aca)

Cuctembl oTcueTa. CKa/IipHble U BEKTOPHbIEe QU3HNUYECKHE BEJUYUHBI. MeXaHU4YeCcKoe JBUKEHHE U ero
BU/Ibl. OTHOCUTEJIbHOCTh MEXaHUYECKOTO JIBIKeHHsl. MrHOBEeHHasl CKOPOCThb. YcKkopeHue. PaBHOYCKOpeHHOe
JABWXXeHUe. J|BUKEHME M0 OKPYXHOCTH C MOCTOSIHHOU MO MOAYJII0 CKOPOCTbIO. [IpUHIIMI OTHOCUTEJIBHOCTHU
lanunes.

Macca u cujia. 3aKOHbI AWHAMHUKH. Croco6bI HU3MeEpEeHUusa CUJl. I/IHeleI/Iaf[beIe CUCTEeMbI OTCYeTa. 3aKOH
BCEMHWPHOTI'O TATOTEHHUA.

3aKoH COXpaHEHHA HMIIyJibCa. Kunernyeckas SHeprud " pa60Ta. HOTeHL[I/IaJIbHaF[ JHeprud TeJjia B
rpaBUTAllMOHHOM II0JI€E. HOTeHL[I/IaJIbHaH JHeprud ynpyro ILLE(l)OpMI/IpOBEEIHHOI"O TeJsia. 3aKOH COXpaHEeHHdA
MeXaHU4YeCKOM SHEepPruu.

JlabopaTopHbIe paGOThI:
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W3ydeHune 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

MouieKysisipHasa ¢pusuka. TepMmognHaMukKa. (20 yacoB)

MoJiekyJISIpHO — KHHETHYECKasi TeOpUs CTPOEHHUS BellleCTBA U ee IKCIIePUMeHTabHbIE OCHOBAHUS.
A6conroTHas TeMiepaTypa. YpaBHeHHEe COCTOSIHUS U/l€aIbHOTO rasa.

CBs13b cCpe/iHEN KUHETUYECKOH 3HEPTUU TEIJIOBOTO JABMKEHUS MOJIEKYJI C aOCOJIOTHON TEMITEPaTyPOM.
CTpoeHue :KUAKOCTEN U TBEPABIX TeJL.

BHyTpeHHss 3Heprus. Pa6oTa M Temsonepejaya Kak CHOCOObl HM3MeHeHUsl BHYTPEHHeEH SHeprum.
[lepBBIM 3aKOH TEPMOAMHAMUKU. [IpUHIMNBI AEUCTBUS TEMJIOBbIX MaluH. [Ipo6/eMbl TEMJO3HEPTETUKH U
oXpaHa OKpyallel cpefpbl.

JlabopaTopHbIe pabOThI:
OnelTHag npoBepka 3akoHa ['eit-JIroccaka.
OCHOBBI 3JIEKTPOAUHAMMKHU (22 yaca)

JyieMeHTapHBIN 3JIEKTPUYECKHUH 3aps/l. 3aKOH COXpaHEHMSs 3JIEKTPUYeCcKoro 3apsja. 3akoH KysioHa.
JnekTpuyeckoe moJjie. Pa3HOCTb MOTeHUUaN0B. UCTOYHUMKH MOCTOSIHHOTO TOKa. JJIEKTPOABIKYILAs CUJIA.
3akoH OMa [Jisl MOJIHOM 3JIEKTPUYECKOH Ienu. JJIeKTPUIECKUH TOK B MeTasllax, 3JeKTPOJUTAaX, ra3ax U
BakyyMe. [1o1ylpoBOIHUKHU.

JlabopaTopHble pabOThI:
W3ydeHune nocse0BaTeNbHOIO U NIapaJljle/IbHOTO COeJUHEHUS IPOBOJHUKOB.
H3mepenue 3/IC u BHyTpeHHEro CONPOTUBJIEHUSA UCTOYHUKA TOKA.

IloBTOpenue (1 yac)

11 knacc
68 yacos, 110 2 yaca B He/JleJiIo.

JneKkTpoauHaMuKa (nmpoaonkeHnue) (11 yacos)

MarHuTHOe noJie Toka. MHAyknus marHuTHoro moJsi. Cuia Amnepa. Cusa Jlopenna. CaMOWHIYKLIUSL.
WHAYKTUBHOCTb. JHEPTUsl MAarHUTHOTrO MoJisl. MarHUTHbIE CBOMCTBA BellecTBa. JJIEKTPOJBUraTe/b. 3aKOH
3JIeKTpOoMarHuTHoU nHAykuuu. [lpaBusio Jlenna. UHAYKIMOHHBINA reHepaToOp 3JIEKTPUYECKOTO TOKA.

JlabopaTopHble paboThl

Ha6mo,aeH1/1e ﬂeﬁCTBHH MArHMTHOTIO I10JIA Ha TOK.
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H3y4yeHnue siB/eHUs 371eKTPOMarHUTHOU UHAYKIUHU.
JsIeKTpOMarHuTHbIE KOJIe6GaHUA M BOJIHBL. OnTHKA. (29 YacoB)

Kosieb6aTebHbIN KOHTYP. CBOGO/IHBIE U BHIHYK/AEHHbBIE 3JIEKTPOMarHUuTHbIe KoJiebaHus. [apMoHUyeckue
3JIeKTPOMAarHWTHble KoJlebaHuA. JJIeKTpUYeCKUN pe3oHaHc. [IpousBojcTBO, mepejadya U MNOTpebJieHUe
3JIEKTPHUYECKOH dHEPTHUH.

JJIeKTPOMarHMTHOE MoJie. JJeKTPOMarHUTHble BOJIHbI. CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH. CBOKCTBa
3JIEKTPOMAarHUTHbIX BOJIH. [IpUHIMIIBI paJUOCBA3U U TeJleBUJeHUS.

CkopocTb cBeTa. 3aKOHbI OTPa)KeHUs U NpesioMieHUs cBeTa. MHTepdepenuua cBeta. [Judpakuusa cBera.
JudpakumnonHas pemetka. [lonspusauusi cBeta. /Jlucnepcus cBeTa. JIuH3bl. PopMysia TOHKOM JIMH3BI.
OnTudeckue NpuobOPEI.

HOCTYIIaTbI CHeLI,PIaJIbHOfI TeopHuu OTHOCHUTEJIbHOCTH. [MosHas JHeprud. 3HepI‘I/IH ITOKOA.
Pe/IITUBUCTCKUU HUMITYJIbC. ZlE(l)eKT MacCC 1 3HEpPrud CBA3H.

JlabopaTopHblie pabOThI
W3MepeHue noKasaTesis MPeoMJIeHHs CTeKIa.
KBanToBas ¢pusuka (15 yacon)

Funotesa I[lnmaHka o kBaHTax. DoToasekTpuueckuil 3dpdekT. 3akoHbl ¢oTo3addekTa. YpaBHeHUE
JiHmTelHa A poToaddekTta. PoToH. /laBieHue cBeTa. KopnycKy/isspHO-BOJIHOBOM AyaTHU3M.

Mogenu ctpoenust aroma. OnbiTel Pesepdopa. O6bsicHeHMe JTMHEHYATOr0 ClieKTpa BOJOPO/a HAa OCHOBE
KBaHTOBBIX NOCTys1aTOB Bopa.

CoctaB ¥ cTpoeHHe aTOMHOro Azapa. CBOMCTBA AAEpPHBIX CUJ. JHeprus CBA3M aTOMHBIX fAfep. Buabl
PaZiMOaKTHUBHBIX NIpeBpalleHU aTOMHBIX fA/iep. 3aKOH paJiMOaKTHBHOIO pacnaja. CBoOMCTBa MOHU3UPYIOLHUX
AJ/lepHBIX U3J1y4eHUH. Jl03a U3/1ydeHuUsl.

fAnepHble peakuuu. llenHas peakuus AeneHus saaep. daepHas sHepreTuka. TepMosiJiepHbINA CUHTES.
JnemeHTapHbIe YacTUIbL. PyHAaMeHTaTbHbIE B3aUMO/IeCTBHS.

JlabopaTopHbIie pabOThI

Hab6srozieHue CIJIOMIHOTO U IMHEHYAaTOI0 CIIEKTPOB.

Ctpoenue BcesieHHoi1 (7 yacoB)

PaccrosHue g0 Jlyuel, CosHLA W Gamxkahmux 3Be3f. KocMuueckue HccaefjoBaHMS, UX HAydHOe U
3KOHOMHYecKoe 3HavyeHHUe. [Ipuposa CosHIIA U 3Be3[, UCTOYHUKH 3HePTuu. PU3HYEeCKHe XapaKTEepUCTHUKH
3Be3/l. CoBpeMeHHble Npe/CTaBJeHuUsl 0 MPOUCXOXKAEeHUH U 3BoJsonuu CosHua U 3Be3a. Hawa anakTuka u
MecTo CosTHEYHOU cucTeMbl B Hell. [lpyrue rajakTUKU. [IpejcTaBieHre o pacuiMpeHuu BeesieHHOM.

IloBTOpeHue ( 6 4acoB)
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[To mporpamMme 3a roj y4aujyecsi A0JKHbI BbINOJHUTD 4 KOHTPOJIBHBIX paboT U 4 1abopaTOPHBIX paboT.

TemaTHuyeckoe MIIAHNPOBaAHUE

10 kaacc
Ne TEeMa Kosmn4yecTBo | Konrpoabhsbie | JlabopaTopHbie
4acoB padoThI padoThI
1 BBenenue 1 0 0
2 MexaHuka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3aKOHbl COXPAHEHUs. 7 1
3 Mouaekyasipuas ¢pusuka. 20 1 1
Tepmoaunamuka
OcHoBbl MONEKYIAPHO-KUHEMUYECKOT 6
meopuu
Temnepamypa. Snepaus meniogoco 2 1
O0BUDICEHUS
Bzaumnvle npespawenus sorcuokocmeii u 3
2az06. Teépovie mena
OcHo8bl MEPMOOUHAMUKU 7 1
4 OCHOBBI IEKTPOAMHAMUKHI 22 1 2
Dnekmpocmamuxa 9
3axonsl nocmosiHHo20 moxa 8 1 2
DnekmpuuecKuti mox 6 paziuiHblx 5
cpeoax
5 IToBTOpEeHHE 1
6 Hroro 68 4 4
KasiengapHo-remaTnyeckoe mjianuponanue 10 kiaacc
Ne Tema ypoka Koanuect Hcnoab3oBanue IMpumeuan
n/n BO YacOB 00opyoBaHus
Beenenne (1 yac)
1/1 | Yto uzyuaer ¢pusmka. Gusndeckue siBICHUSL. 1
HaOmtonenus v OnbITHI.
Mexannka (24 yaca)
Kunemamuxa (9 uacos)
2/1 | Mexannueckoe JBMKEHUE, BUIBI 1
JIBUKCHHH, €r0 XapaKTePUCTHUKH.
3/2 | PaBHOMepHOe aBmKeHHUE Tesl. CKOPOCTb. 1
YpaBHeHHE PaBHOMEPHOTO JBUKCHHUS.
Pemenue 3anau.
4/3 | I'padmku npsIMOIMHEHHOTO PAaBHOMEPHOTO 1
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nBrokeHud. Perienue 3amau

5/4

CKopocTh MpU HEPABHOMEPHOM JBUKEHUU.
MrHoBeHHas ckopocTh. CloKeHue
CKOpOCTEr

®poHTanbHasA
nabopatopHas

pabora «3yuyenue
PAaBHOYCKOPEHHOTO
PAMOJIMHENHOI O
JBHOKCHUS:

IITaTHB J1a00paTOPHBIH,
MEeXaHH4eCcKasi CKaMbsl,
OpyCOK JIepeBsH-

HBIM, SJIEKTPOHHBIN
CEeKYHIOMEP

C JaTYMKaMHU,
MarHUTOYIpaBIIsieMbIe
T€PKOHOBBIE TaTUYUKHU
CEeKyHJoMepa

6/5

[TpsimonHetHOE PaBHOYCKOPEHHOE
JIBIDKCHHUE.

716

Pemenue 3aJa4 Ha JBHXKXCHUC C
IMMOCTOAHHBIM YCKOPCHHECM.

8/7

JBmxenue ten. [loctynarenbsHoe
JIBWKeHue. MarepuaibHas Touka. M3yuenue
JBUKEHUS T€Ja IO OKPYKHOCTH.

UlaGopaTopHas

pabdora No 1
«3yueHnue nBU-KEHUS
Teja 0 OKPYKHOCTH:
BECHI AJIEKTPOHHBIE,
IITaTUB J1aOOPaTOPHBI €
nepxaTeneM,
IMTUHAMOMETp, HUTH,
lTeHTa MepHasi,

imuct Oymaru,

Cpy3, JIIEKTPOHHBIN
CEKYHIOMEp

9/8

Penienue 3aga4d mo teme «KunemaTuka.

10/9

KonTponbnas pabora Ne 1 "Kunemartuka'.

Jlunamuxa (8 uacos)

11/10 | B3aumoseicTBre TeN B pUpoe. SIBiIeHue
nHepuuu. MHepruanpHas cuctema orcyera.
ITepsbiii 3ak0H HproTOHA.

12/11 | TonsiTHe CHITBI KaK MEpBI B3aMOICHCTBUS
teis1. Pemenue 3agau.

13/12 | Bropoii 3akon HetoToHa. Tperuit 3akon
Herorona.

14/13 | lpunuun oTHOCHTENbHOCTH [ amuest.

15/14 | SIBnenue TsaroreHus. I paBUTAIMOHHBIE
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CHIIBI.

16/15 | 3akOH BCEMUPHOTO TSTOTCHUSI.
17/16 | IlepBast kocMHUecKas CKOpocTh. Bec Tena.
HeBecoMocTh 1 eperpysKu.
18/17 | Cuner ynpyrocts. CHIbI TPEHHS. DpoHTAIbHAS

maGoparopHast pabora
«3yueHue JBUKECHUS
TeJsa Mpu J€MCTBUU CUJIIbI
TPEHUS»: AePEBIHHBIH
OpycoK,HAabOP TPY30B,
MeXaHH4ecKasi CKaMbsl,

ITUHAMOMETD
3axonwvl coxpanenus (7 yacos)

19/18 | Ummynbc MaTepuaibHON TOYKU. 3aKOH ®poHTanbHad
COXpaHEHHS UMITYJIbCA. nabopaTopHas paboTa

«HccnenoBanue ynpy-
roro ¥ HEYNnpyroro
CTOJIKHOBEHUS TEJ»:
UTUHIPHI
MeTajuTn4ecKue (ako-
MHHUEBBIN U CTaJIbHOM),
HUTb, TUTIACTUJIMH, IITa-
TUB J1a0OPATOPHBIN C
JIep>KaTeJIeM, JUHENKA

20/19 | PeaktuBHOE ABMKEHME. Pemenne 3amay
(3aKOH COXpaHEHUs UMITYJIbCa)

21/20 | PabGora cuibl. MomHocTs. Mexannueckas
DHEPTHUS Tella: MOTSHIUAIbHAS 1
KMHETHYecKasl.

22/21 | 3akoH COXpaHEHHUs YHEPTHU B MEXaHHUKE.

23/22 | Jlaboparopnas padota Nel. «3yueHue UlaGopatopHas pabota Ne
3aKOHA COXPaHEHHSI MEXaHHUECKOMH 2 «3ydyeHue 3akoHa
DHEPTUN. COXpaHEHUS SHEPTUI:

MpyXHHA KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 mT.), mTaTuB
1ab0paTOpHBIH €
JiepKaTeneM, TMHeka
24/23 | O6o6maronee 3ansaTre. Pemenue 3amay.
25/24 | KonrponbHas padota Ne 2. "JIlnHamuka.

3aKOHBI COXPAHEHMS B MEXaHUKeE'.

MouJaekyasipuas ¢pusuka. Tepmogunamuxka (20 yacoB)

OcHO8bL MONEKYIAPHO-KUHemu4eckot meopuu (6 4acos).

26/1 | Ctpoenne Bemectsa. Mosiekyna. OcHOBHBIE |
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nonoxxkeHuss MKT. DkcniepumeHTanbHOe
JI0KA3aTeJIbCTBO OCHOBHBIX MOJIOKEHHI
MKT. BpoyHOBCKO€ JIBUKEHHUE.

27/2 | Macca monekyn. KonuuecTBo BelecTsa. 1

28/3 | Pemrenue 3aa4 Ha pacyeT BEJIUYMH, 1
XapaKTEPUBYIOMINX MOJICKYIIBI.

29/4 | Cubl B3auMojeicTBHs MOsieKy. CTpoeHue 1
TBEPJBIX, KUJKUX U Ta3000pa3HbIX Tell.

30/5 | Uneanbubrii ra3 8 MKT. OcHoBHOE 1
ypaBHeHue MKT.

31/6 | Pemienue 3amau Ha Temy «TerioBoe 1

JABYKCHUE MOJICKYJI)

Temnepamypa. Snepaus menio8oeo 08udxiceHus Moaexyi (2 uaca)

32/7

Temnepatypa. TeraoBoe paBHOBeCHE.

1

33/8

AoOcomoTHas Temriepatypa. Temneparypa —
Mepa Cpe/IHeH KHHETUYECKON SHEPTUuu
JABVOKCHUA MOJICKYJI.

1

ypasHeHue COCMOosAHUA UOeabH020 2a3a. I a306vble 3aKOHbI (2

uaca)
34/9 | YpaBHeHHE COCTOSIHHS UI€AIBHOTO rasa. 1
T"a30BEIC 3aKOHBI.
35/10 | Jlabopatopuas pabora Ne2. «OnbITHAs 1 UTaGoparopras paGora No

npoepka 3akoHa | eii-JIroccakay.

3 «DKcnepuMeHTaIbHas
rposepka 3akoHa I'eii-
UIroccakay: TaTUuK
IMaBJIEHUs, JaTUUK
TeMIeparypsl, ITaTUB,
COCYZ ISl IEMOHCTPALUU
ra30BbIX 3aKOHOB,
NMUHENKa, COCY ¢ TEIION
BOJOM, COCY/l C XOJIOJHOMN
BOJIOU

Bzaumnwie npespawenus scuoxocmeut u 2azos. Teepovie mena (3

yaca)

36/11 | HachimieHHBIH map. 3aBUCUMOCTb JaBJICHUS 1 ®poHTanbHasA
HACBILIEHHOIO I1apa OT TEMIIEPATYPHI. nabopaTopHas paboTa
Kunenue. Mcnapenne KuakocTen. «3mepenune

BJI&JKHOCTH BO3J1yXa»:
JATYUK TeMIIepaTyphl,
TEpPMOMETD, MapJs,
COCyJl C BOAOH

37/12 | BraxxHOCTb BO3/lyXa U €€ H3MEPEHHE. 1

21




38/13 ‘ Kpucranmmaeckue u amopdHbie Tena.

OcHosbl mepmoounamuru (7 4acoe)

39/14 | Buyrpennss sueprus. Pabora B JleMoHCTpauus
TEPMOIMHAMUKE. «3meHeHue
BHYTPEHHEHN JHEPTUU
TeJla PU TPEHUU U
yaape»: 1aT4YuK
TeMIepaTyphl, J1Be
JIOCKH, IB€ CBUHIIOBBIC
MJIACTUHKH, MOJIOTOK
40/15 | Kosm4ecTBO TEILUIOTHI. Y AebHAs
TEMJI0EMKOCTb.
41/16 | IepBbIii 3aKOH TepMOANHAMUKY. PerieHne
3ajad.
42/17 | HeoOpaTHUMOCTh MPOIECCOB B MIPUPOIE.
Pemenne 3agau.
43/18 | IMpuniun aeiictBus u KI1J] TerioBbix
BATATEJIEH.
44/19 | TToBTOPHUTENBHO-0000IIAONIHI YPOK TI0
TemaM «MonekynsipHas (hu3mka.
TepMoguHaMuKay.
45/20 | KonrposnbHas pabora Ne 3.

«Monexynspnas pusuka. OCHOBBI
TEPMOJIUHAMUKN.

OcCHOBBI J1eKTPOANHAMHUKH (22 yaca)

Inexkmpocmamuxa (9 uacos)

46/1

Yro takoe annekTpoauHaMuka. CTpoeHue
aToMa. DJIEKTPOH. DNEeKTPUUYECKUH 3apsiji 1
3JIEMEHTapHbIE YaCTHUIIBL.

4712

3aKOH COXpaHEHUs IEKTPUIECKOr0 3apsa.
3axoH KynoHna.

48/3

Pemenue 3amau. 3aKoH COXpaHEHUS
AIIEKTPUYECKOTO 3apsa 1 3akoH KymnoHa.

49/4

Onexkrpuueckoe nojue. HampsokeHHOCTh
ANEKTpUYecKOro nois. [Ipunnun
CyNepHo3uLuu nojei. Pemenue 3anay.

50/5

CuoBbI€ JIMHUU AIEKTPUYECKOTO OIS,
Pemenue 3amau.

51/6

Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
Kynona, npuHimuna cynepro3unuy, 3akoHa
COXpPaHEHMsI NEKTPUUECKOro 3apsiia.

52/7

IToTenunanbHast OHCPIuAi 3apsA’KCHHOTO TCJIa
B OTHOPOAHOM JBJICKTPOCTATUUCCKOM I10JIC.
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53/8

[ToTeHIman 3JIeKTPOCTaTUYECKOTO MOJIS.
PaznocTh norennuanon. CBsizb MEXIY
HANPSHKEHHOCTBIO MOJIST M HANTPSKECHUEM.

54/9

Konnencaropsl. Haznauenue, ycTpoicTBO U
BU/JIBL.

3axonvl nocmosinno2o moxa (8 uacos)

55/10

DJIEKTPUYECKUH TOK. Y CIIOBHS,
HE0OXOUMBIE JJIsl €r0 CYHIECTBOBAHHUS.

56/11

3akoH OMa aJ1s1 yyacTKa LenHu.
ITocnenoBarenbHOE U MapaaeIbHOE
COE/IMHEHNE TTPOBOTHUKOB

JemoncTpanus
«HccnepoBanue
3aBUCHUMOCTH CHUJIBI
TOKA B IPOBOJHHUKE OT
HaIpsSHKEHUA»: TaTYuK
TOKAa, JaTYUK
HanpsHKEHUs, PE3UCTOP,
peocTar, UCTOYHUK
MMATAaHHUS, KOMIIJIEKT
IIPOBOJIOB, KJIIOY

57/12

JlaGopaTtopHnas padota Ne3: «3yuenue
MIOCJICIOBATEIBHOTO U TAPAIIICIIEHOTO
COCAMHCHUA ITPOBOAHHUKOB).

UlaGopatopHast pabora Ne
4 «3yuenue
MapajieIbHOTO U
[MOCJICI0BATEILHOTO
COCTUHEHUS
MPOBOJHUKOBY: TaTUUK
TOKA, TaTYHK
HAMPSDKEHUS, aMIIEPMETP
ITBYXTIpEIeIbHBIN,
BOJIBTMETP
ITBYXTIpEIeIbHBIN,
[PE3UCTOPBI, UCTOYHHUK
MUATAHUS, KOMIUIEKT
[TPOBOIOB, KJIFOY

58/13

Pabora u MOIITHOCTD ITIOCTOSHHOI'O TOKaA.

®poHTanbHasA
nabopaTtopHas paboTa
«3mepenue paboTsl U
MOIIHOCTH
ANEKTPUYECKOTO TOKay:
JaTYUK TOKA, TaTYUK
HaIpsKeHUS,
aMIIEpMETP
JIBYXIIPEEIbHBIMH,
BOJIBTMETD
JIBYXIIPEEIbHBIMH,

JJaMITO4YKa, UCTOYHHK
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NUTaHUus1, KOMIIJICKT
IMpOBOJAOB, KJIHOY

59/14 | DnekrpoaBmKymas cuiaa. 3akon Oma s
TIOJIHOM LEIH.

60/15 | JTaboparopHas padora Ne4. «M3mepenue UlaGopatopHas pabora Ne
OJ1C 1 BHYTpEHHETO COMPOTUBICHUS S«3mepenne DC u
HCTOYHUKA TOKa. BHYTPEHHET'0 COMPOTUB-

IMEHUsI ICTOYHUKA TOKAM:
IMaTYMK TOKA, TaTUUK Ha-
MPSOKSHUS, aMIIEPMETP
MBYXIIpEACIbHBIN,
BOJIETMETP
MBYXTIpEEIbHbIN,
[PE3UCTOP, HCTOTHHUK
MUTAHUS, KOMILIEKT
IMPOBOJIOB, KITFOY

61/16 | Pemenue 3aga4 (3aKOHBI [IOCTOSTHHOT'O
TOKA).

62/17 | KonrposbHast pabota Ne 4. "3akoHbI

IIOCTOAHHOI'O TOKa».

DnexkmpudecKuii MoK 8 pa3IudHbIX cpedax (5 uacos)

63/18

DJeKTpUYecKasi IPOBOAUMOCTb Pa3IMYHbIX
BEIIECTB. 3aBUCUMOCTh COTIPOTHUBIICHUS
MPOBOJHMKA OT TEMIIEPATYPBHI.
CBepXMPOBOAUMOCTb.

64/19

DNEeKTpUYECKU TOK B OITYIPOBOJHHUKAX.
[IprMeHeHne noaynpoBOHUKOBBIX
npruOOpOB.

65/20

DNEeKTPUYECKUI TOK B BaKyyMe.
DJeKTpOHHO-TTy4yeBas TpyOKa.

66/21

DIIEKTPUUECKHI TOK B )KUJIKOCTSIX. 3aKOH
AIEKTPOJIN3A.

67/22

DIIeKTPUYECKHI TOK B Ta3ax.
HecamocTosTeENbHBIN U CAMOCTOSITEIbHBIN
pas3psabl.

IToBTO

enme (1 yac)

68/1

IToBTOpEHME.

TeMaTnuyeckoe NIAHMPOBAHUE
11 kaace (68 yacoB 2 u/B HeleI10)
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Ne TEeMa KoimmuecTBo KoHnTpoJbHbIe JlabopaTopHbie paboThl
4acoB padoThI
1 OCHOBBI 2JIEKTPOIMHAMUKHU 11 1 2
(mponomxenue 10 kiacca)
2 Konebanus u BOJTHBL. 29 2 2
Orntuka.
3 KsanToBas pusuka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpEeHUE 6
HUTOr0 68 4 4
Kanennapuo-rematudeckoe mianuposanue 11 kiaace
Ne Tema ypoka Kouunyect Hcnoab3oBanue IMpumeuan
n/n BO 4aCOB o0opynoBaHus
1. OcHOBBI JIEKTPOAUHAMUKH (TpoxoJkeHune 10 11
KJjacca)
1 MarnuTHoOE€ 1osne, ero CBOMCTBa. JleMoHCTpanus

«3mepenue nosus
IIOCTOSIHHOT'O MarHUTa:
JaTYUK MarHUTHOI'O
M10JISI, TOCTOSHHBIN
MartmT IT0JIOCOBOM.
JleMOHCTpanus
«3mepenue nons
BOKPYT MPOBOJHUKA C
TOKOMY»: TaTYUK
MarsuTHOIO I10Js, IBa
IITATHBA, KOMIIJICKT
MPOBOJIOB, HCTOYHUK
TOKa, KIIF0Y

2 MarHuTHOE o€ MOCTOSIHHOTO 3JIEKTPUIECKOTO
TOKA.

3 JelicTBre MarHMTHOIO IOJIS HA IIPOBOJHUK C
TokoM.JIabopaTtopHas pabora Nel.
«HaOimoieane JelcTBUS MarHUTHOTO MOJIS Ha
TOK».

4 JelicTBrEe MarHUTHOTO MOJISI HA JBUXKYIIAKACS
ANEKTPUUECKUH 3apsii.

5 Pemenwne 3amag mo Teme «K MarHUTHOE TI0OJIEY.

6 SIBneHue 3eKTPOMarHUTHOM UHAYKITUH.
MarHuTHbIM MOTOK. 3aKOH AIEKTPOMAarHUTHOU
WHTYKITHH.

7 Hanpasnenue nnaykiuonnoro Toka. IIpasuiio

Jlenma.
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Camounnykuus. MTHIYKTUBHOCTD.

Jlaboparopnas padota Ne2. «M3y4ueHne sBiIeHUS
3JEKTPOMArHUTHON WHITYKITUI.

UlaGopatopHas pabora Ne
2 «3akon dapanes.
ABnenue
BIEKTPOMArHUTHOMN
MHIYKIIUW»: TaTYUK
HampsHKeHUs, 1aTYuK
MarHUTHOTO TOJIS,
lMUHEelKa, KaTyIIKa-
MOTOK, ITOCTOSIHHBIN
[OJO0COBOI MarHur,
rpyoka u3 [1BX,
KOMILUIEKT TIPOBOJIOB,
[ITATUB C JAep KaTeaeM

10

DIIeKTPOMarHuTHOE TI0JIE.

11

KontponbsHas padora Nel. «MarautHoe moire.
DNIeKTPOMArHUTHAsI HHTYKIIHS.

2. Kose0anusa 1 BoaHbI. OnTHKA.

29

12 CB0OOOTHBIC U BHIHYKICHHEIE
AJIEKTPOMAarHUTHBIC KoJeOaHHS.
13 KonebarenbHbiii koHTYD. [IpeBparieHue
SHEPrUH IIPH HJIEKTPOMArHUTHBIX KOJCOAHMSIX.
14 IlepeMeHHBIN 3TEKTPUUECKHI TOK. JemoHcTpanus
«3mepenue
XapaKTEPUCTUK
IIEPEMEHHOI0 TOKa)»:
JByXKaHanbHas
IpUCTaBKa-
ocruyiorpad, 3ByKoBoi
reHeparop, Habop
poOBo10B
15 I'eneprupoBaHUE DIEKTPUUIECKON SJHEPTHM. JemoHcTpanus
Tpaucpopmatopsr. «Tpancdopmarop»:
JBYXKaHanbHas
[IpUCTaBKa
octuiuiorpad, 3ByKoBO#H
reHepaTop, MHOrooOMO-
TOYHBIN
Tpanchopmartop, Habop
IIPOBOJIOB
16 Pemenue 3agau no reme: «Tpanchopmarops.
17 IIpou3BOACTBO U HUCIIOJIB30BAHUE
3JIEKTPUUYECKON SHEPIHH.
18 [lepenaya ameKTpo3HEPTUN.
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19 OnekTpomMaruutHas BojHa. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
20 IIpuntun pagroTeneoHHON CBA3H.
IIpocrenmuii paIuONPUEMHUK.
21 Pannonokanus. [louarue o TeneBUIeHUN.
PazBuTHe cpejcTB CBS3HU.
22 Kontponbras padora Ne2. «DimeKTpoMarHuTHBIC
KOJICOQHUS U BOJIHBIY.
23 CKopocCTh CBeTa.
24 3akoH oTpakeHMs cBeTa. Pemenne 3amad Ha
3aKOH OTPa)KEHHE CBETA.
25 3akoH npenomiieHus cBeta. Pelienue 3a1a4 Ha
3aKOH IPEJIOMJICHHS CBETA.
26 | JlaboparopHas pabdota Ne3. «M3mepenune JlaGoparopHas pabora
IIOKa3aTeIs IPCIOMIICHUS CTCKIIAY. Ne 4«I/I3MepeHHe
mokKasarels
MIPEJIOMIICHUS CTEKIIa:
OCBETUTEIb C UCTOYHHU-
KOM CBETa Ha
3,5 B, uctounuk
MUTAaHUSA, KOMILIEKT
[IPOBOJIOB, IIEJICBas
nuadparma, noayu-
JIMHJAD, IUIAHIIET Ha
IIJIOTHOM JIUCTE C
KpPYTrOBBIM
TPaHCIIOPTUPOM
27 Jlunza. IToctpoeHne n300pakeHus B JIMH3E. UlaGopatopHas pabota Ne

5 «Onpenenenue
OTITUYECKOU CUIIBI U
(hOKYyCHOT'O PacCTOSTHUS
coOMparoIen JIMH3BI»:
OCBETHUTENH C
MCTOYHUKOM CBETa Ha
3,5 B, HCTOYHHUK NHATA-
HUS, KOMILIEKT
MPOBOJIOB, IIeTeBas
muacdparma, SKpaH
CTalbHOM,
HaMpaBJISIOIIAst C
M3MEPUTETHbHON IIKAJIOH,
CoOMparoIre JINH3HI,
pacceuBaroIas JMH3A,
Clanx

«Monens nmpeaMeTa B
enrepe
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28

Hucnepcus csera.

29 Hurepdhepenmus crera. Jndpakous ceeta.

30 ITonsipusanus ceera.

31 Pemenwne 3amau mo teme: «OnTrka. CBETOBEIC
BOJTHBD.

32 KonTtponbsHas padora Ne3. «Onrtuka. CBeTOBBIC
BOJIHBIY.

33 IlocTynaTel T€OpUH OTHOCHUTEIBHOCTH

34 PensiTuBUCTCKMM 3aKOH CIIOKEHUS CKOPOCTEH.
3aBUCHMOCTH SHEPTUH Teda OT CKOPOCTH €ro
JIBIKCHHS. PensiTuBuCTCKAs TMHAMUKA.

35 CBsI3p MEXy MACCOU U dHEpTUei

36 Buapl uznyuennii. [llkana 3neKTpOMarHUTHBIX
BOJTH.

37 CHexTpsl U COEKTpalIbHbIE anmnapaTsl. Buasl
cnekTpoB. CreKTpaJbHbIN aHATU3.

38 Jlaboparophas padora Ne4. «HaGnronenue
CIUTONTHOTO ¥ JJMHEWYATOTO CIIEKTPOBY.

39 WudpaxpacHoe u ynbTpaduoIeTOBOE
H3Iy4YEeHUs.

40 PentrenoBckue nyyu.

3. KBantoBas pusuka 15

41 | Dorosddext. YpaBHeHne DifHIITEHHA.

42 DOTOHBI.

43 [Tpumenenue Gororddexra.

44 Crtpoenue aroma. OnbiThl Pe3epdopaa.

45 KBanToBsie noctynatsl bopa.

46 Jlazepsl.

47 CtpoeHue aTOMHOrO siApa. SInepHble CHIIBL.

48 DHeprus CBS3M aTOMHBIX S7ED.

49 3aKoH pagHOaKTUBHOTO Paciaja.

50 Snepuble peakuuu. JleneHue siaep ypaHa.
IlenHble siaepHbIE peakuyy. S IepHbIil peakTop.

51 IIpumenenue saepHoi 3Hepruu. buosornyeckoe
JICHCTBHE PaINOAKTHBHBIX U3IYIECHHH.

52 KontponbHas padora Ne4. «CBeTOBbIE KBaHTHI.
®Du3uKa aTOMHOTO Spay.

53 ®dusuka 3JIeMeHTapHbIX YaCTHII.

54 Enunas dpusnyeckas kapTHHA MHpa.

55 ®du3uKa 1 Hay4YHO-TEXHUYECKAsT PEBOJIFOLIMSL.

4. Ctpoenne Bcesiennoii 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emns-Jlyna.

58 Oo6mue ceenenust o CouHIE.

59 HcToyHNKY SHEPTUU U BHYTPEHHEE CTPOEHUE
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ComHna.

60 duzuyeckas Ipupojia 3Be31.

ol Hama I'anakTtuka. [IpocTpancTBeHHbBIE
Macitadbsl HabIrogaemMoil Beenennoi.

62 [IpoucxoxneHue 1 IBOTIOLMSA FAJaKTHK U 3BE3I.

6. I[ToBTOpEHUE 6

63 [ToBTOopenue «Kunemartukay

64 TloBTOpenue «/InHamuka

65 [ToBTOpEeHUE «3aKOHBI COXPAHECHHUS

66 IToBTOpEHHE «IIEKTPOCTATHKAY

67 IToBTOpEHHE «ITEKTPOTUHAMUKAY

68 Hrtorosoe noBTopeHue

yq86H0-MeTOAH‘leCKOB oGecneyeHue 06pasoBaTeanoro nmpouecca.

- Yue6uuk IA.Msakumes, b.b.ByxoBues, H.H.CoTckuit «®usuka» kaaccuueckuit kypc. 10, 11 kmace»
- Mockga, IIpocBeienue, 2019 .

- CoopHuk 3ajgay mno ¢usuke 10-11 xuacc. Kiaccuueckuit kypc. [lappentbeBa H.A.- M.
«IlpocBeiienue», 2019 r.

- JAupaktudeckue Matepranbl Pusuka 10,11 kiuacc / A.E.MapoH, E.A.MapoH. - M.: U3aTenbCTBO
«Jpoda», 2018.

- TeMaTH4ecKre KOHTPOJIbHBIE M CAMOCTOSITE/bHBIE paboThl o ¢pusuke 11 kiaacc / 0.U.I'pomuesa.
- M.: U3pgaTenbcTBO «IK3aMeH», 2018 1.

—  JlozoBeHko C.B, Tpymwmna T.A Peanuzanus oOpa3zoBaTelbHBIX NporpamMm Mo (usuke c
UCIIONIb30BaHUEM 000pyaoBaHus neTckoro TexHomapka «lllkonbnbiit kBanTOpuymM» 10-11 kmacchr
(yrnyOnenssiit ypoBenb) — M. .2021

HHTEepHeT-pecypchl

- AnumManuu ¢pusnyeckux o6bekToB. http://physics.nad.ru/

- Kusag ¢pusuka: obyvatonias nporpamma. http://www.int-edu.ru/soft/fiz.html

- Ypoku ¢usuku c ucnoap3zoBanueM MHtepHeTa. http://www.phizinter.chat.ru/

- ®u3zuka.ru. http://www fizika.ru/

- ®du3uka: KoJIJIeKIMs oNbITOB. http://experiment.edu.ru/

- ®u3uka: 3/IeKTPOHHAsA KOJLJIEKIMS ONMbITOB. http://www.school.edu.ru/projects/physicexp
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