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IIJTAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUS YYEBHOT O ITPEAMETA
HesiTeTbHOCTh YUNUTEJISI HA YPOBHE 0011ero o6pa3oBaHus B 00yueHnn GusmKe B CpegHEN IIKOJIe
HaIpaBjieHa Ha JOCTU KEH)e O0yYaloIMMUCS CJIeNYIOMMX JIMYHOCTHBIX Pe3y/IbTaToOB:

—YMEHMNE YIIPaBJISITb CBOe€J1 IT03HaBaTe/IbHOM AesaTeJIbHOCTBIO;

—TTOTOBHOCTb ¥ CIIOCOOHOCTH K OOpasoBaHMIO, B TOM UKC/JIe CaMOOOpa3sOBaHMIO, Ha
IIPOTSKEHMM BCEH SKM3HM; CO3HATE/IbHOE OTHOILIEHME K HelPephbIBHOMY 00pa30BaHMIO KaK YCIOBUIO
YCITEIIHO MPodecCcMOHaTbHOM M OOIIECTBEHHON IesITeTbHOCTH;

—YMEHMe COTpyaAHM4YaTb CO CBE€PCTHMKaMM, OE€TbMM MJIaAllero BO3pacCTa, B3POCJ/IIBIMU B
O6p&30B8T€f[bHOI‘/JI, YHE6HO-MCCHEL[OB8TEHbCKOﬁ, I'IpOEKTHOﬁI U OpYIuxX Buagax gesaTeJIbHOCTU,

—ChopMMpPOBAaHHOCTb MMUPOBO33PEHNSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKy; OCO3HaHME 3HAUYMMOCTM HayKM, BJIafeHus OOCTOBEPHOM MHGOpMAaIMeil O IepemoBbIX
TOCTVKEHUSIX M OTKPBITUSIX MMPOBOM M OTE€UYECTBEHHOW HAyKM; 3aMHTEPECOBAHHOCTb B HAYYHBIX
3HAHMSIX 00 YCTPOJMCTBE MMpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHMUECKOMY TBOPUYECTBY;

——4yBCTBO FOPAOCTU 32 POCCUICKYIO GM3NUECKYIO HayKy, T'YMaHU3M;
—TI0JIOXKUTEJIbHOE OTHOLLEHME K TPYLY, LieJleyCTPeMIEHHOCTb;

——3KOJIOTMYecKasi KyJIbTypa, OepeskHoe OTHOIlIeHMe K POJHOM 3eMJyie, MPUPOAHBIM OOraTcTBam
Poccun u mupa, moHMMaHue OTBETCTBEHHOCTM 3a COCTOSIHME MPUPOAHBIX PEeCypCoB UM pasyMHOe
IPUPOAOIOIb30BaHME.

MeranpeaMeTHbIMM pe3y/JIbTaTaMM OCBOEHMSI BbITYCKHMKAMM CpPeIHeN IIIKOJbI ITPOrpaMMbl
1o (pu3uKe SBJISIOTCS:

OcBoeHne peryasiTUBHBIX YHUBEPCATbHbBIX YUEOHBIX AECTBUI:

——CaMOCTOSTEIbHO OIPeesIsTh 1€/, CTaBUTh 1 GOPMYIMPOBATD
CcOOCTBeHHbIe 3a7jauy B 0O6pa30BaTeIbHOM AeSTeIbHOCTY U SKU3HEHHBIX CUTYalUsIX;

—OIIeHMBAaTh PECYPChI, B TOM YMCJIe BpeMs U ApyTrie HeMaTepuaibHbIe Pecypchl, HEOOXOIMMbIE
IIJIST JOCTV>KEHMSI TIOCTABJIEHHO paHee 11eJIN;

——COMNOCTABJIATh MMeEIOIMecss BO3MOKHOCTU ¥ HeOOXOAMbIe IJIs1 AOCTUXKEHMS eI PECYPCHI;
—OTNpefesiTb HECKOJIbKO ITyTel JOCTVMKEHUS TTIOCTAaBJIEHHO 1€

——3aj7]aBaTh apaMeTpbl M KPUTEPUM, IO KOTOPbIM MOXKHO OITpee/INTh, UTO 11e/ib TOCTUTHYTA;
——COMNOCTABJIATh NTOJTYUEeHHbI/ pe3yJibTaT AesiTeTbHOCTHU C IMOCTaBJI€HHON 3apaHee 11eblo;

—OLIeHMBATh TOCJIeACTBUSA OCTVMKEHMSI TIOCTaBJAEHHON LieaM B IesITeIbHOCTH, COOCTBEHHOM
SKU3HU U SKU3HU OKPYSKAIOIIX JIIOEN.
OcBoeHne MMo3HaBaTe/IbHbIX VHUBEPCATbHBIX YUEOHBIX TEMCTBUIL:

—KPUTUYECKM OLIEHUBATh ¥ MHTEPIPETUPOBATh MH(GOPMALIMIO C PA3HBIX ITO3UIINIA;
——pacrno3HaBaTh ¥ GUKCUPOBATh MPOTUBOPEUMs B MHPOPMAIMOHHbBIX MCTOYHUKAX;

—JWCIOJb30BaTh pas3jMyHble MOJE/JbHO-CXeMaTUUecKue CpeacTBa OJs TpefcTaBaeHus
BBISIBJIEHHBIX B MH(POPMAIMOHHBIX MCTOYHMKAX ITPOTUBOPEUNIL;

—OCYIIECTB/ISITh Pa3BepHYThbI MHGOPMALMOHHBIM TIOUCK M CTaBUThb Ha €ro OCHOBE HOBbIE
(yueOHbIe U TTO3HABATEJIbHbIE) 3a1aM;

—JICKATh ¥ HAXOOUTb 0O0OIIEHHEIE CIIOCOObI pellleHts 3a1aY;

—IIPUBOIUTh KPUTUUECKME apTyYMEHTbI, KaK B OTHOIIEHUM COOCTBEHHOIO CYKIEHMS, TaK U B
OTHOILIEHNM JeMCTBUIA U CYKIEHUI IPYroro YeJoBeKa;

—aHa/IM3MPOBATh 1 MPe0OPa3OBbIBATEH IMPOGIEMHO-TIPOTUBOPEUMBLIE

CUTYaLINY;

—BBIXOAUTh 3a paMKM Y4eGHOTO IIpeaMeTa M OCYIIECTBJISTh IlejieHalpaBeHHbIi ITOMCK
BO3MOKHOCTH LIMPOKOIO IEPeHOCa CPECTB U CIIOCOOO0B HeliCTBUS;

—BBICTPaMBaTh MHAMBUIYAJIbHYIO 00pa30BaTe/IbHYIO TPAeKTOPUIO, YUMTHIBASI OrPAHMUEHMS] CO
CTOPOHBI APYTUX YUACTHUKOB U PeCYpPCHbIE OTPaHNYEHNS,

——MEHSITh U YIEP>XKUBATh pa3Hble MO3UIMM B TO3HABATEJIbHON eATeTbHOCTY (ObITh YUEHMKOM U
yunureneM; (GopMyaupoBaTh 06pa3oBaTeIbHbIN 3alIPOC ¥ BBIIOJHATH KOHCYJIbTaTUBHbIE (YHKIIMU



CaMOCTOSITE€JIbHO; CTaBUTh MpoOjieMy M paboTaThb Haj, €€ pelleHueM; YIPaB/sSITb COBMECTHON
MTO3HABATEeJIbHOM JIeSITEeTbHOCTBIO Y TIOTUYMHSTHCS).
KommyHMKaTVMBHBIE YHUBEPCATIbHbIE YUeOHbIE TEeICTBUS:

—OCYIIECTB/ISITh JeJ0BYI0 KOMMYHMKAIMIO, KaK CO CBEPCTHMKAMM, TaK ¥ CO B3pOC/IbIMMU (KaK
BHYTpM 0Opa3oBaTeIbHOM OpPraHu3aluy, TaK 1 3a e€ mpeaeaamMun);

—TpU OCYILIECTBJIEHMM TPYIIOBOM PaboThl ObITh KAK PYKOBOAUTENEM, TaK U WIEHOM
MPOEKTHOM KOMaHIbl B pa3HbIX pOJISIX (TeHepaTOpoOM MWJeil, KPUTUKOM, WCIIOTHUTENIEM,
Mpe3eHTYIOLMM U T. [I.);

——pa3BepHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOIO TOUKY 3pEHUS C UCIOJIb30BaHMEM aJJeKBAaTHBIX
(YCTHBIX U MMMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

——pacro3HaBaTh KOH(IMKTOreHHbIe CUTYalUM M MpeAoTBpaIiaTh KOHGIMUKTHI 10 UX aKTUBHOM
dasbr;

——COIJIaCOBBIBATh  IMO3UIMM WIEHOB KOMaHObl B Iporecce paboOThl Hamg  OOLIMM
MIPOIYKTOM/pellIeHNEM;

—TIpeACTaBJISITh IMMYOJMYHO Pe3ybTaThl MHAMBUIYAJIbHOM M TPYIIIOBOM NeSITEIbHOCTU, KakK
nepe, 3HaKOMOJ, TaK ¥ Iepefi He3HaKOMOV ayIuUTOpueNt;

—ToabupaTh IMApTHEPOB [JIS [EJIOBOM KOMMYHMKAIMM, WMCXOASI M3  COOOpaskeHUM
Pe3yJIbTaTUBHOCTM B3aMMOJIEVICTBYMS, @ HE JIMYHBIX CUMIIATHUIA;

—BOCIIpMHMMATb KPpUTUUYECKHME 3aMeUaHMd KaK pecypcC COOCTBEHHOI'O Pa3sBUTHS,

—TOYHO U €MKO (hOpMYIMPOBaTh KaK KPUTMUECKNE, TAK Y OJOOPUTEIbHbIE 3aMeYaHusT B aJpec
IpyTUX JIIOJeli B paMKaxX J[AeJOBOM ¥ 0Opa3oBaTe/IbHOW KOMMYHMKaIMu, usberas IpM 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY>KIEHMIA.

IIpenmMeTHBIMM pe3y/JIbTaTaMM OCBOEHMS BBIITYCKHMKAMM CPEIHEN IIIKOJIbI IIPOrPaMMBbI 10
(usuke Ha 6a30BOM YPOBHE SIBJISIIOTCS:

BbINyCKHMK HAYy4YUTCS:

e cobOmomarh TpaBWwiIa 0e30MacHOCTM M OXpaHbl Tpyaa mpu pabore C y4YeOHBIM U
JJabopaTOPHBIM OOOPYIOBAHNEM;

® I[IOHMMAThb CMBICJI OCHOBHBIX (U3MUECKMX TEPMUHOB: (usnyeckoe TeyO, GU3NMIECKOe
siBJIeHNe, pusnueckas BeJIMUMHa, eOUHUIIbI MISMEPEeHNS;

® pacrosHaBaTh MPOOGJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIM (QUINUYECKUX METOMOB;
aHaIM3MPOBATh OT/EJbHbIE 3TArbl MMPOBEAEHMST MCCAENOBAHUIN Y MHTEPIPETUPOBATH PE3Y/IbTaThl
HabJIIOIeHMIi U OIILITOB;

® CTaBUTb OIBITHI [0 MUCCAEIOBAHNIO HU3NUYECKUX SIBJIEHUN UM GU3NUECKUX CBOVICTB Tes 6Ge3
VICTIOJIb30BaHMSI TPSMbBIX M3MEpeHMir; Tpyu 3ToM (opMyMpoBaTh MpobiieMy/3afgady y4ebHOro
9KCIIEpMMEHTa; COOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO O60PYIOBaHMs; MPOBOAUTH OIBIT U
(bopMyIMpPOBaTh BbIBOJIBI.

[Tpumeuanne. [Tpu mpoBeneHUn MccieqoBaHUsT GU3NUYECKUX SIBJIEHUN M3MepPUTEIbHbIE TTPUOOPHI
VICTIOJIB3YIOTCST JINIIb KaK JAaTUYMKM M3MEpPeHUsT GU3NYECKUX BeIMUMH. 3alUCH ITOKA3aHUM MPSIMBIX
M3MEepEeHN B 3TOM CIydae He TpebyeTcs.

® [IOHMMATb POJIb SKCIIEPMMEHTA B MTOJTYUYEHUM HAYUHOWM MHDOpMaInu;

® IMPOBOJIUTb TpPSIMble M3MepeHMs] (U3MUeCKuX BEJIMUMH: BpeMs, PacCTOsIHME, Macca TeJa,
06beM, ciuiia, TeMIlepaTypa, aTMochepHOe aBJieH)e, BIaKHOCTb BO3AyXa, HalpshKeHue, Cuia TOKa;
MpM 3TOM BBIOMPATh ONTUMMAJIbHBIN CIIOCOO M3MEPEHUS ¥ MCIIOJb30BaTh MPOCTEHIINE METOIbI
OIIEHKM TOT'PEIIHOCTeN U3MEPEHUN.

® IMIPOBOJIUTb MCC/IENOBAHME 3aBUCUMOCTEN (QU3MUECKUX BEIMUMH C MCIIOJIb30BAHMEM IPSIMbIX
M3MEPEeHMIT: TPM STOM KOHCTPYMPOBAaTh YCTaHOBKY, (MKCUPOBAaTb pe3yJbTaThl IOJYUYEHHO
3aBUCUMOCTY (U3UYECKUX BEJIMYMH B BUe TaGauIl U IpaduKoB, [esiaTh BBIBOABI MO Pe3yJibTaTaM
MCCJIeTOBAHMST;

® IMPOBOJIUTb KOCBEHHbIE U3MepeHMS] (PUIMUECKMX BEIVUYMH: TPU BHIOJHEHUM W3MEPEHUI
cobMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJeoysl MPEeNJIOKEHHOM WHCTPYKIMMU, BBIYUCISTD



3HaUeHMe BeJMUMHBI ¥ aHAJIM3MPOBATh IOJTYyUYEHHbIE PEe3yJIbTaThl C YYETOM 3aJaHHOM TOYHOCTU
MU3MEepeHnis;

® QHWIM3MPOBATH CUTYalMM IMPAKTUKO-OPMEHTUPOBAHHOTO XapaKTepa, Yy3HaBaTb B HUX
MIPOSIBJIEHME M3YUEHHbIX (GU3NYECKUX SBJIEHUI MM 3aKOHOMEPHOCTEN ¥ MPUMEHSITh MMEIOIIMeCs
3HAHUS IJIS1 UX OObSICHEHMNS,;

® [IOHMMATbh MPUHLMIIBI JEMCTBUS MAIIVH, TPUOOPOB M TEXHUUECKUX YCTPOWCTB, YCJIOBUS UX
6e301acHOTO MCIOJIb30BaHMS B TOBCEIHEBHOM JKU3HHA;

® JICIOJIb30BAaTh IIPY BBIMOJHEHNM YYEOHBIX 3a[a4 HAyYHO-TIOMYJISIPHYIO JIMTEPATYpy O
(busmuecKkux SIBJIEHUSIX, CIIPAaBOYHbIE MaTepuaJbl, pecypchl MiHTepHeT.

BBINyCKHMK IOJTYYUT BO3MOKHOCTb HAYUUThCSI:

® 0CO3HaBaTh IIEHHOCTh HAYYHbIX MCCJIENOBAHNUN, POJIb (GU3MKYM B pacIIMPEeHNUN TTpeCTaBIeHNn
006 OKpY’KarollleM MUpPe U ee BKJIAJ B YJIyUIlleH/e KaueCTBa KU3HM;

® JCITOJIb30BaTh IIPMEMbI TOCTPOEHUsT GU3NYECKUX MOAeIeil, Toucka ¥ (GopMyIMpOBKA
JIOKa3aTeJIbCTB BBIABMHYTBIX TUIIOT€3 M TEOPeTMYECKMX BbIBOJOB Ha OCHOBE 3SMIMPUYECKU
YCTaHOBJIEHHBIX (haKTOB;

® CpaBHMBATb TOYHOCTb M3MepeHMUs (U3nueckuMxX BeIUMUYMH IO BeJIMUYMHE UX OTHOCUTEJIbHOM
MOT'PELIHOCTY TIPU TIPOBEEHUN MPSIMbIX M3MepeHMit;

® CaMOCTOSITETbHO IMPOBOAUTb KOCBEHHbIE M3MEPEHMS M UCCAeA0BaHMS (DU3NUECKUX BEJIMUNH C
MCIIOJIb30BAHMEM PAa3JIMUHBIX CIIOCOOOB M3MepeHMs] (PuU3MUecKuX BeJMYMH, BbIOMpATh CpenCcTBa
M3MepeHMus] C Y4YeTOM HeOOXOIMMOM TOYHOCTM W3MeEpeHui, OOOCHOBBIBATh BBIOOP CIOCOOA
M3MepeHus, aleKBaTHOTO MMOCTaBJIEHHON 3a/aye, MTPOBOIUTh OIIEHKY TOCTOBEPHOCTM MOJIYYEHHbIX
pe3yyIbTaToB;

® BOCHPUHMMATh MHOpPMaLNIO PU3NMUECKOTO CoAepskKaHusl B HaAYyYHO-TIOMYJISIPHOM JIMTepaType
M CpeAcTBaX MacCOBOM MHMOpMalM, KPUTUYECKM OLIEHUBATh TMOJyYeHHYI0 WHOOpMaLnIo,
aQHAIM3MPYS ee CoiepsKaHye U JaHHble 00 MCTOYHMKE MHGOPMAaLNY;

® (CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE M YCTHbIE COOOIIEHUS O (U3MYECKUX SIBJIEHUSIX Ha
OCHOBE HECKOJIbKMX WMCTOYHMKOB WMHGbOpPMAalMM, COMPOBOXKIATh BBICTYILJIEHME ITpe3eHTalein,
YUUTBbIBasE OCOOEHHOCTH ayJIUTOPUM CBEPCTHUKOB.

MexaHuueckue sIBJIeHUS

BBINyCKHUMK HAYYUTCS:

® pacro3HaBaTb MexaHMUecKue SIBJIeHUS U OOBSICHATh Ha OCHOBE MMEIOIIUXCS 3HaHUMU
OCHOBHbIE CBOMCTBA WIM YCJOBUS NPOTEKAHUSI ITUX SIBJIEHUI: PaBHOMEpPHOe U HepaBHOMepHOe
IBVDKEHME, PAaBHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBVDKEHME, OTHOCUTETbHOCTD
MeXaHUYeCKOTro ABVKeHUs, CBOOOIHOe TajJieHNe TeJl, paBHOMEepHOe IBUKeHMEe IO OKPYKHOCTH,
MHepLMsl, B3aMMOIE/ICTBME TeJI, peaKTMBHOE ABVMKEeHMe, Tepefada AaBJIEHUS] TBEPAbIMM TeJIaMMu,
KUIOKOCTSIMM M rasaMu, arMocdepHoe [aBjeHMe, IJIaBaHMEe TeJ, pPaBHOBeCHe TBepAbIX Tell,
MMEIOIIMX 3aKpeIUIeHHYI0 OChb BpallleHus, KojiebaTeJbHOe MOBIDKEHMEe, PEe30HAHC, BOJHOBOE
IBUKeHUE (3BYK);

® OIMCHIBaThb M3yYEHHbIE CBOMCTBA TeJ M MeXaHUYeCKue SIBJIEHUS, MCIIOb3ys (usmuueckme
BEeJIMUMHBI: IyTh, IIepeMelleHe, CKOPOCTb, YCKOpeHMe, Iepuop, oOpallieHus, macca Tesia,
MJIOTHOCTD BellleCTBa, cuia (Cujia TSKeCTH, Cuia YIPYroCTH, CUJia TpeHus ), JaBJieHue, UMITYJIbC
Teja, KMHETMYecKass SHeprusi, MOTEHIMajbHas SHeprus, MexaHudeckas paboTa, MexaHuuyecKas
MmorttHocTb, KIT/I nmpu coBepiiieHmn paboThl € UCIOIb30BAHMEM ITPOCTOTO MeXaHW3Ma, CUjia TpeHus,
aMIUTUTY/a, TIEPUOJ, M YacToTa KoyiebaHWM, IJIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTpaHEeHMUs; Tpu
OMMCAHUY MPAaBUJIbHO TPAKTOBATh (PU3MUECKMII CMBIC/T UCIIOIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUS U
eOVHULIBI M3MepeHMsl, HaXOIUTh (OPMYJIbI, CBSI3bIBAIOIIME MNAHHYIO (U3MUYECKYH BEIUUMHY C
IPYTUMU BeJIMUMHAMM, BBIUYMCIISATh 3HaUeHe hU3NUeCKON BeJTMUMHbI;

® aHAIM3MPOBATh CBOWMCTBA TeJI, MEXaHMUYECKME SIBJIEHUSI U MPOIIEeCChI, UCIIOb3YsS huUsmMuecKme
3aKOHbI: 3aKOH COXPaHEHMsI SHEePrUM, 3aKOH BCEMUPHOT'O TSATOTEHMS, IPUHIIAI CYTIEPIIO3UIIUNA CUJT
(HaxosxkmeHue paBHopeicTBytomien cwibl), I, II u III 3akonsr HbioTOHA, 3aKOH COXpaHeHMS
MUMITyJIbca, 3aKOH ['yka, 3akoH [lackansi, 3akKoH Apxumepna; MpM ITOM pas3anyaTh CJIOBECHYIO
(bopMyMPOBKY 3aKOHA U €r0 MaTeMaTyeCcKoe BhIpaskeHue;



® pa3MYaTh OCHOBHbIE TIPU3HAKM M3YUEHHBIX (U3MUECKUX MOJeJiell: MaTepuajbHas TOYKa,
MHepLMaIbHas CUCTeMa OTCYeTa;

e pelath 3amauM, WUCIOIb3YysSd GU3MUYECKUe 3aKOHbl (3aKOH COXpaHEHWUSI SHEPruM, 3aKOH
BCEMMPHOTO TSATOTeHuUs, NpuHumn cyneprnosuiiun cui, [, II u III 3akonslt HbloTOHa, 3akoH
COXpaHeHMsI UMITYJIbCa, 3aKOH ['yKa, 3akoH [lackas, 3akoH Apxumena) 1 GOpMYyJibl, CBSI3bIBAIOILINE
busmueckme BesMuMHBI (IMMyTh, CKOPOCThb, YCKOpEHMe, Macca Teja, IJIOTHOCTh BeIleCTBa, CUJIA,
JaBJieHMe, UMITYJIbC Tejla, KUHEeTUUYEeCKas SHeprusl, MoTeHIMalbHasl SHEPTUs, MexXaHnueckast pabora,
MexaHudeckast MoiHocTb, KIIJl mpocToro mexanmsma, cuia TPEeHMUSI CKOJIbXKeHMs, KO3hdUIMeHT
TpeHusl, aMIUINTYyHa, T[epuoA, M 4YacToTa KojebaHuil, [JauMHA BOJIHBI M CKOPOCTh ee
pacmpocTpaHeHMs): Ha OCHOBe aHaJ3a YCJIOBUS 3a/lauM 3alMChIBaTh KpaTKoe yCJIOBUE, BbIIE/ISITh
busMyeckme BeJIMYMHBI, 3aKOHBI M GOPMYJIbl, HEOOXOAMMBIE IJIS1 €€ pellleHNs, TPOBOAUTD PaCcyeThl
Y OLIEHMBATb PEaIbHOCTh MOJIYUYEHHOT'O 3HaUeHMSI (hM3MUECKON BEeTMUMHBI.

BBINyCKHMK IOTYYUT BO3MOKHOCTb HAYUUThCSI:

® JICIOJIb30BaTh 3HAHMSI O MEXaHUYECKMX SIBJIEHUSIX B ITOBCETHEBHOM JKMU3HU MIJISI 0OecrieueHus
6e30IMacHOCTY TIpM OOpaIlleHn C MpubopamMy M TEXHUYECKMMU YCTPOMCTBAMM, MIJIT COXPaHEHMS
3[IOPOBbSI M COOJTIOAEHMUSI HOPM 3KOJIOTMUECKOTO TIOBEAEHMSI B OKPY’KAIOIIel Cpele; MPUBOIUTD
MIPUMeEpbI MTPAKTUYECKOT'O MCITOIb30BaHMs (GU3NYECKMX 3HAHUIM O MEXaHMUYECKUX SIBJIEHUSIX U
busmueckx 3aKOHax; TMPUMEPbl MCIOJb30BaHUSI BO30OHOB/ISIEMBIX MCTOYHUKOB OSHEPIUM;
9KOJIOTMYECKMX MTOCIENCTBUN UCCAeA0BAHNSI KOCMUYECKOTO ITPOCTPAHCTB;

® pazIMyaTh I'PAHUIBI TPUMEHUMOCTU (U3MUECKUX 3aKOHOB, NMOHMMATh BCEOOILMI1 XapaKTep
byHIaMeHTalbHbIX 3aKOHOB (3aKOH COXPaHEHUs MeXaHMYeCKOM IHepruy, 3aKOH COXpaHeHUs
MMITYJIbCa, 3aKOH BCEMUPHOTO TITOTEHMS) M OTPaHUMUYEHHOCTb MCIIOJIb30BAaHMSI YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u np.);

® HaxOIWUTb afeKBATHYIO IMpeIJIOsKeHHON 3amave (HU3MYECKYI0 MOJeJb, paspeliatb MnpobaeMy
KaK Ha OCHOBE MMEIOIIMXCST 3HAaHUM 10 MeXaHMKe C MCITOJIb30BaHMeM MaTeMaTMUeCKOTO alapara,
TaK ¥ IIPY TOMOIIY METOA0B OII€HKM.

TensioBbie sIBJIEHUS

BBINyCKHUK HAyUMTCS:

® pacCIiOo3HABaTh TEIUIOBbIE SIBJIEHUSI M OOBSICHITHL Ha 0aze MMEIOIMXCS 3HAHMII OCHOBHbIE
CBOJVICTBA WJIM YCJIOBUSI TIPOTEKAHMSI ITUX SIBJeHUN: nuddysus, n3MeHeHre oObeMa Tesl Ipu
HarpeBaHuM (OXJIasKIeHUM), OOJbllias CXKMMAeMOCTh T'a30B, Majias CXXMMAeMOCTb SKUIKOCTEN U
TBEPIBIX TeJ; TENJOBOE paBHOBeCHe, MCIapeHue, KOHJeHcalys, IJIaBJieHue, KpUCTauIM3arus,
KUTIeHMe, BJIAKHOCTb BO3yXa, pasjiMuHble CIIOCOObI Teruionepenaun (TEIMJIONPOBOIHOCTbD,
KOHBEKIIMS, U3JTyueHue), arperaTHble COCTOSIHMSI BellleCTBa, MOIJIOleHe SHEPTUM TIpU UCTIapeHuN
KUIKOCTU U BbIieJieHMe ee TIpM KOHAEeHCAluy Iapa, 3aBUCMMOCTb TeMIepaTypbl KUIEHUSI OT
JlaBJIeHUSI;

® ONMChIBaThb M3yUYeHHble CBOMCTBA TeJ U TeIUIOBble SIBJ€HMUs, WUCIOJb3ysl Gdusmueckme
BEJIMUMHBI: KOJIMUECTBO TEIUIOTbI, BHYTPEHHSSI SHEpPrus, TeMIepaTypa, yieJbHasi TelJ0eMKOCTh
BellleCTBa, yIeabHasl TeIJIOTA IJIaBaeHNs], yAe/JIbHas TeIIoTa Mapoobpa3oBaHms, yaeJbHas TeIoTa
CropaHmsi TOIUIMBA, KO3(POUIMEHT IMOJE3HOTO [EMCTBUS TEIJIOBOIO ABUTrATesIs; MpPU ONMUCAHUU
MPaBWIbHO TPAKTOBATb (GM3MUECKUI CMBICJI MCIIOIb3YEMbIX BEJIMUMH, UX OO03HAUYEHUST Y €IMHUIIbI
u3MepeHus, HaXoauUTb (OPMYJIbl, CBS3bIBalOlMe MaHHYIO (QU3NUECKYI0 BeIUUYMHY C IOPYTUMU
BEeJIMYMHAMMU, BBIUMCIIATh 3HaUeHE (QU3UUECKON BeJTMUMHBI;

® QHWIM3MPOBATH CBOWCTBA TeJ, TEIUIOBble SIBJIEGHUSI U IIPOIECCHI, MCIIOb3ys OCHOBHbIE
MOJIOXKEHUST aTOMHO-MOJIEKYJISIPHOTO YUeHUST O CTPOEHUU BellleCTBa U 3aKOH COXpaHeHUs SHepruu;

® pasaMyaTh OCHOBHbIE TPU3HAKM WM3YUYEHHBIX (GU3MYECKMX MOJesell CTPOeHus Ta3oB,
SKUIKOCTEN U TBEPIbIX TeT;

® MPUBOAUTH TPUMEPHI MPAKTUUECKOTO MCIIOIb30BAHUST (PU3NYECKUX 3HAHUM O TEIUIOBBIX
SIBJIGHUSX;

e pellaTh 3a/1a4M, UCIOJIb3YsI 3aKOH COXpPaHEHMsI SHEPruM B TEIIOBBIX Mpolieccax U hOopMYyIIbl,
CBsI3bIBaOIMEe  (u3MUYecKue BeqUUMHbI (KOJIMUECTBO TEIUIOThl, TemIepaTypa, yAejlbHas
TEIJIOEMKOCTh BeIeCTBa, yAeJbHAs TeIuloTa IUIaBJIeHMs, y[eabHas TeIyioTa Mmapoobpa3oBaHMS,



yIenbHas TeIUIoTa CrOpaHusl TOTUIMBA, KO3MOUIIMEHT MMOJIE3HOTO AEMCTBUS TENJIOBOTO IBUTATEIS):
Ha OCHOBE aHa/IM3a YCJIOBMS 3aJauy 3alliChIBaTh KpaTKOe YCJIOBME, BBIIENATh (GU3UUECKUe
BEJIMUMHBI, 3aKOHBI 1 (POPMYJIbI, HEOOXOAMMbIE [IJIST €€ pelleHNs], IPOBOAUTh PacueThbl M OI[€HUBATh
PeasIbHOCTD MOJIyYEHHOT'O 3HaUeHMs (hMU3MUECKON BeIMUMHBI.

BbINYCKHUK MOJTYYUT BO3MOKHOCTb HAYUUThCS:

® JICIIOJIb30BaTh 3HAHMS O TEIJIOBBIX SIBJIEGHMSIX B TIOBCEIHEBHOM >KM3HMU [IJis OOGecreveHust
6e30macHOCTM TIpM OOpallleHMM C MPUMOopaMy M TEXHUYECKUMMM YCTPOMCTBAMM, IJISI COXPaHEHUS
3M0POBbSI U COOJIIOMEHMST HOPM SKOJIOTMUYECKOrO IOBEIEeHMsI B OKpY’Kalolllel cpene; MPUBOAUTH
MIPUMEPbI 9KOJIOTUUECKUX TOCAENCTBUI pabOThI ABUTraTeNIeli BHYTPEHHETO CrOpaHusl, TEIJIOBbIX U
TUIPO3JIEKTPOCTAHIINIA;

® pa3IMyaTh I'PAHUIIbI IIPMMEHUMOCTY (PU3NUYECKMUX 3aKOHOB, ITIOHMMAThb BCEOOIIMII XapaKTep
byHIaMeHTaIbHbIX (PU3MUECKMX 3aKOHOB (3aKOH COXPAHEHMS SHEPTMM B TEIJIOBBIX Ipolieccax) u
OTr'PaHNYEHHOCTD MCIOJIb30BaHMS YACTHBIX 3aKOHOB;

® HAXOIUTb aJeKBATHYIO IPEIJIO’KEHHON 3amade (M3MYECKyl0 MOJesb, paspeliaTb Mmpobiemy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUI O TEIUIOBBIX SIBJIEHUSIX C MCIIOJb30BaHMEM MaTEMaTUUECKOTO
arrapara, Tak ¥ Ipy IMOMOIIY METOIOB OII€HKU.

D/IeKTpUUYECKUe M MAarHUTHBIE SIBJICHUS

BBINyCKHUMK HAYYUTCS:

® pacro3HaBaTh 3JIEKTPOMAarHUTHbIE SIBJIEHMS M OOBSCHATH HAa OCHOBE MMEIOIIMXCS 3HAHUI
OCHOBHbIE CBOMCTBA WM YCJIOBMSI IIPOTEKAHMS STUX SIBJIEHMIA: JIEKTPU3allus TeJl, B3aMOeiCTBIE
3apsioB, 9JIEKTPUUYECKMIA TOK M €ero JeicTBus (TeIIoBoe, XMMMUUYECKOe, MarHUTHOe),
B3aMMOJIEIICTBME MarHUTOB, 3JIEKTPOMAarHWTHas MHOYKIMS, OEMCTBME€ MarHMTHOTO TIOJS Ha
IIPOBOAHMK C TOKOM M Ha ABVDKYILYIOCS 3apSI’KEHHYIO YaCTUILY, JelICTBME JIEKTPUUECKOTO I0JI Ha
3apSDKEHHYIO YaCTUITY, 3JIEKTPOMAarHMTHbIE BOJIHBI, IPSIMOJIMHEHOE paclpoCTpaHeHMe CBeTa,
OTpaykeHye U MpeJIoMJIeHI e CBeTa, AUCIIepCHsl CBeTa.

® COCTaBJISITh CXEMbl JJIEKTPUUECKMX IIeMeil C IMOC/IeqoBaTeIbHbIM M  IapajuleIbHbIM
COeIVIHEHNMEM 3JIEMEHTOB, pa3jnyasi yCJIOBHbIE OOO3HAUEHMSI 3JIEMEHTOB 3JIEKTPUYECKMUX Lieren
(MCTOYHMK TOKa, KJIIOY, pe31CTOp, PeoCTaT, JIaMIIOUKa, aMIIepMeTp, BOJIbTMETP).

® JICIOJIb30BaTh ONTUMYECKME CXEMbI IJISI MOCTPOEHMsI M300pakeHMiI B IUIOCKOM 3epKaje U
cobGMpaloleil JIMH3e.

® OIMCHIBATh M3yUYEHHbIE CBOVICTBA TeJI M 3JIEKTPOMArHUTHbIE SIBJIEHMS, MCIIOIb3YyS (uU3nuuecKme
BEJIMUMHBI: 3JIEKTPUYECKMIA 3apsifi, CUja TOKa, 3JeKTPUYEeCKOoe HaIpsiKeHue, 3JIeKTPUUeckoe
CONPOTUBJIEHME, YIeJbHOE COIPOTMBIIEHNE BEIIeCTBa, paboTa 3JEKTPUYECKOTrO IOJIsl, MOITHOCTD
TOKa, (POKYCHOE pacCTOSIHME U OINTHUUECKasl C1JIa JIMH3bI, CKOPOCTD 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CBETA; NP OIMMCAHUM BEPHO TPAKTOBAThb (U3MUYECKUIN CMBICJ MCITOJIb3yEeMbIX
BeJIMUMH, UX 0OO3HAUEHMs M €IMHMIIbI M3MEpeHMs; HaxXoAUTh (GOPMYJIbl, CBSI3bIBAIOIIME HAaHHYIO
(GU3MYECKYIO BEIMUMHY C IPYTUMM BeJIMUMHAMMA.

® aHAIM3MPOBATh CBOMCTBA TeJI, 3JIEKTPOMArHUTHbIE SIBJIEHUSI M IIPOLECCHI, MUCIIOJIb3Ys
(dbusMueckme 3aKOHBI: 3aKOH COXPAaHEHMST 3JIEKTPUUYECKOrO 3apsifa, 3akoH Oma 1151 yyacTka Iemu,
3akoH [Ikoyiis-JIeHIla, 3aKOH MPSIMOJIMHEMHOTO PaclpoOCTpaHeHMs CBeTa, 3aKOH OTpakeHUs CBeTa,
3aKOH TPEJIOMJIEHMSI CBETa; MpPM S5TOM pas3jndaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro
MaTeMaTUUeCKOe BbIpaskeHue.

® IMPUBOAUTH  TPUMEpPbI  IPAKTUUYECKOTO  MCIIOJb30BaHMs  (QU3NUYECKUX  3HAHUM O
9JIEKTPOMArHUTHBIX SIBJIEHUSIX

e peliaTh 3aJauyy, MCIOJb3yS (Gu3nyeckue 3akoHbI (3akoH Oma 11 ydacTKa IeMi, 3aKOH
II>koyns-JIeHlla, 3aKOH MPSIMOJIMHENHOTO PACIIPOCTPAHEHNSI CBETA, 3aKOH OTPakeHMsI CBeTa, 3aKOH
npejioMyieHMsT cBeTa) ¥ (QOpMYyJbl, CBS3bIBamollMe (u3Mueckue BeaMUMHBI (Cila TOKa,
9JIeKTpMUUECKOe  HarlpsbKeHMe, 2JIEKTPUUYeCKoe  COIMpOTUBIIEHME, YAeJbHOE COMPOTUBJIEHME
BelllecTBa, paboTa 3JIEKTPMUECKOTO IIOJIsl, MOIIHOCTh TOKa, (DOKYCHOE pPacCTOSTHME M OITUYecKast
Cuja JIMH3bI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4YacTOTa cBeTa, (POpMYyJIbI
pacueTa 3JeKTPUYECKOTO COIPOTMBIIEHUST TIPU TOC/IeN0BAaTEeIbHOM ¥ IapauIeIbHOM COeIVHEHUN
MIPOBOJHMKOB): Ha OCHOBE aHa/IM3a YCJIOBMS 3a[auy 3alychiBaTh KpPaTKOE YCJIOBME, BBIIEJSTH



(busmueckme BeIMUMHBI, 3aKOHBI ¥ (GOPMYJIbl, HEOOXOAMMbIE [IJISI €ee pellleHNs], TPOBOUTh PacueThbl
Y OLIEHMBATb PeaIbHOCTh MOJIYUYEHHOTI'O 3HaUeHMS (PMU3MUECKON BeJIMUMHBI.

BBINYCKHMK MOJTYYUT BO3MOKHOCTh HAYUUThCSI:

® JICIIOJIb30BaTh 3HAHMS OO 3JIEKTPOMArHUTHBIX SIBJEHUSX B IIOBCEIHEBHONM JKMU3HU ST
obecrieueHnsi 6€30MACHOCTY TP OOpAIIeHUM C TIPUOOpPaMM U TEXHUUECKMMM yCTPOCTBAMM, IJIST
COXpaHeHMsT 3[M0POBbSl U COOJIIOAEHMS] HOPM SKOJIOTMUYECKOTO IOBEIEeHMsI B OKPYsKaloIlel cpene;
MIPUBOAUTD IIPUMEPbI BIAUSHMS 3JIEKTPOMArHUTHBIX U3JIYUEHUI Ha JKMUBbIE OPraHu3Mbl;

® pas3IMyYaTh I'PAHUIILI IPUMEHMMOCTY (U3NUYECKMX 3aKOHOB, IMOHMMAThb BCEOOIMII XapaKTep
(dbyHIaMeHTaJIbHbIX 3aKOHOB (3aKOH COXpaHEeHMs 3JIeKTPUYECKOTO 3apsiia) M OrpaHUYEeHHOCTb
MCITOJIb30BaHMST YaCTHBIX 3aKOHOB (3akoH OMa [1j1s1 yyacTKa menu, 3akoH [Ixoysnsa-JIedna u ap.);

® JICIIOJIb30BaTh IIPUEMbI TOCTPOEeHMSI (GU3MUYECKUX MOjesieil, IMoucka ¥ (GOPMYJIMPOBKU
JIOKA3aTeJIbCTB BBIABMHYTBIX TMIIOT€3 U TEOPETUYECKMX BBIBOJOB HA OCHOBE SMIIMPUYECKU
YCTaHOBJIEHHBIX (haKTOB;

® HaXOOUThb aJeKBaTHYIO IPeIJIOKeHHO 3amade (M3NMYecKylo MOJeb, paspeliarb mpobaeMy
KaKk Ha OCHOBE MMEIOIIMXCS 3HaHMII 00 3JeKTPOMAarHUTHBIX SIBJIEGHMSIX C MCIIOJIb30BaHMEM
MaTeMaTMUeCKOro aImnapara, TaK ¥ Ipy ITOMOIIY METOJIOB OLI€HKHA.

KBanTOBBI€ SIBJIEHUSI

BBINyCKHUMK HAYYUTCS:

® pacIio3HaBaTh KBAaHTOBBIE SIBJIEHMS M OOBSCHATH Ha OCHOBE MMEIOILIMXCS 3HAHMI OCHOBHBIE
CBOJICTBA WIM YCJIOBMS IIPOTEKAHUSI 3TUX SIBJIEHMI: €eCTeCTBeHHas WU MCKYCCTBEHHast
PaIMOaKTUBHOCTb, O-, [3- M Y-U3TydeHts], BOSHMKHOBEHME JIMHEUATOrO CIIEKTPa U3JTyYeHNs] aTOMa;

® OIMChIBATh M3yUYEHHbIE KBAHTOBbIE SIBJIEHUS, MCIIONb3YS (M3MUECKMEe BeJIMUYMHBI: MacCOBOE
YMCJI0, 3apsiIOBOE UMCJIO, MEePUOJ IoJypachaga, Heprusi (OTOHOB; IMPY OMMUCAHUM ITPABUIbHO
TPaKTOBAaThb (QM3MUYECKUI CMBIC/I MCIIOJIb3YEMBIX BEJIMUMH, X 0003HAUEHMST ¥ eIVIHULIbI M3MEPEeHMS;
HaxXoAuTb (OPMYJIbI, CBSI3bIBAIOIME MAHHYIO (M3NYECKYIO BEJIMUMHY C JIPYTUMMM BeIMYMHAMMA,
BBIUMCJISITh 3HaUeHMe (GU3UUECKON BeJIMUMHBI;

® QHAIM3MPOBATH KBAHTOBbIE SIBJIEHMS, UCIOIb3Yys (GU3NUYECKUE 3aKOHbI M TMOCTYJIAThl: 3aKOH
COXpaHeHMsI SHEepruM, 3aKOH COXPaHEHMs 3JIeKTPMUECKOIo 3apsnaa, 3aKOH COXPaHEeHMs MacCOBOrO
YyluCca, 3aKOHOMEpPHOCTM WM3Jy4YeHMs] M TIOTJIOIIeHMsI CBeTa aToOMOM, IIpM STOM pasjIMyaThb
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe BbIpasKeHUE;

® pas3IMyaTh OCHOBHBIE MPU3HAKM IIJIAHETApPHOV MO aTOMa, HYKJIOHHOM MOJEJ aTOMHOTO
aapa;

® IpPUBOOUTbL IIpUMEPhl MPOSBJIEHMS B MNPUPOLE U IPAKTUUECKOTO MCIOJIb30BaHUS
PaIMOaKTUBHOCTH, SIIEPHBIX ¥ TEPMOSIAEPHBIX PeaKiInii, CIIeKTPaJIbHOIO aHaIM3a.

BbINyCKHUK MOJTYYUT BO3MOKXHOCTD HAYUMThCS:

® JICIIO0JIb30BaTh MOJTyYeHHbIE 3HAHMS B TTIOBCETHEBHOM JXU3HM TPpU OOpallleHnn ¢ mpubopaMu u
TEXHUYECKMMM YCTPOMCTBAMM (CUETUMK MOHM3UPYIOMIMX YaCTHUIl, IO3UMETpP), IJISI COXpPaHEHUS
3I0POBbSI ¥ COOJIIOEHNSI HOPM 9KOJIOTMUYECKOTr0 TIOBEIeHMS B OKPYKaloIlel cpejie;

® COOTHOCUTH SHEPIUIO CBSI3U aTOMHBIX s1iep C HedeKTOM MacChl;

® IPUBOAUTH MPUMEPDI BIAUSHUS PAAVOAKTUBHBIX M3JTyUYEHMI Ha SKMBbIE OPTaHM3Mbl; TOHMMATD
MIPUHLINT TeMCTBUS JO3MMETPa U pa3indaTh YCIOBUSI €r0 MCIIOTb30BaHM;

® [IOHMMATb 3KOJIOTMYECKMe IpoOJieMbl, BO3HMKAIOIIME TIPY MCIOJb30BAaHUM aTOMHbIX
9JIEKTPOCTAHIIUI, Y ITYTU PeIleHus STUX Mpo6seM, MepCreKTUBbI UCIOJIb30BaHUS YIIPaBJISIEMOTO
TEPMOSIIEPHOrO CUMHTE3a.

BocrnuTraTebHbI KOMIIOHEHT:

Peanmuzanyss  BOCIMTATENBHOIO IMOTEHILMAAa YpPOKa IPeAIlojaraeT OpPMEeHTAlMIO Ha IlieJIeBble
TIPUOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMY OCOOEHHOCTSIMM YUallMXCsl, BEOYIIYIO IesaTeJIbHOCTh. Bee
9TO B IPOIECCe OpraHu3alny yIYeOHOM aeaTeIbHOCTU 00eCIIeuBaeT:

e YCTAHOBJIEHME B3aMMOOTHOIIIEHUI CYOBEKTOB HEeSTeJIbHOCTY Ha YpPOKe, KaK OTHOIIEHWUN
CyObEeKTOB €OVMHOM COBMECTHOM JesSTeJbHOCTM, oOecleuuBaeMoil OOIIMMM  aKTUMBHBIMU
VMHTEJUIEKTYaJIbHbIMU YCUTTUSIMMU;



e OpraHM3alMi0 Ha YpPOKax aKTMBHOM [eSTeJbHOCTM YYalIuXCs, B TOM UMCJIe TOMCKOBO-
MCCIEIOBATENIbCKOM, HA PAa3HbIX YPOBHSAX IIO3HABATENbHOM CAMOCTOSITETbHOCTM (B 3TOM M
3aK/II0YAETCS BaskKHENIIlee YCJIOBME peaM3alyy BOCIUTATEIbHOTO IOTEHIMasia COBPEMEHHOTO
YpOKa - aKTMBHas [TO3HABaTe/IbHAsI IeSITEIbHOCTD JeTeN);

e JICIIOJTb30BaHME BOCIMUTATEIbHBIX BO3MOYKHOCTEN IMPEIMETHOTO COAepykKaHusl depes3 IMomoop
COOTBETCTBYIOIIMX TEKCTOB [JIS1 YTEeHMs, 3aAad MJisl pelleHusi, MpOoOJeMHBbIX CUTyalui [IJis
00CYKIIeHMS B Kjacce.

BocnuraresbHbI MOTEHIMAA YpOKa peaM3yeTcsl depe3 IIpeBpallleHMe 3HAHUM B OOBEKTHI
SMOIMOHAJIbHOTO TIEPEXXMBAHMS; OPraHu3aiyio paboThl C BOCIUTHIBAIONIEN WHOOpMaIye;
NpUBJIeYeH)e BHMMAaHMSI K HPABCTBEHHbIM ITpoOjieMaM, CBSI3aHHBIM C  OTKPBITUSAMM U
U300PETEHUSIMU.

11 KJIACC
COJEP>XAHUE TEM YYEBHOT'O ITPEIMETA

OCHOBBI JIEKTPOAMHAMMKY (IIPOAOIKEHME).

MarauTtHoe mosie. BekTop WMHAYKIMYM MarHMTHOTO IOjs. JleliCTBMe MarHMTHOTO IO/l Ha
MIPOBOAHMK C TOKOM M [IBVKYIIYIOCS 3apsbkeHHYr vactuiy. Cuima Ammepa u cuia JlopeHna.
MarHuTHbIe CBOMCTBA BellecTBa.

SIByleHMe SEKTPOMArHUTHOM WMHAYKIMMU. MarHutHeli TOTOK. I[IpaBmio JleHma. 3akoH
9JIEKTPOMarHMTHOM WMHAYKUMK. $IBjieHMe caMOMHAYKIMKU. VIHAYKTMBHOCTB. ODJIEKTPOMarHUTHOE
noJie.

Kose6aHus v BOSTHBI

Mexannueckme Kosiebaumsi. ['apmoHmueckme  KoseGanmsi. CBoOOOmHBIE, 3aTyXarollue,
BbIHY)KZeHHbIe Koyiebanus. [1peBpaliieHnst sHeprum npu KojaebaHusX.

OnekTpoMarHuTHble Kojebanus. KosebarenbHbli KOHTYp. IlepeMeHHbBIN 37€KTPUYECKNUI TOK.
Mexannueckue BosiHbL. IIpomonbHble M momnepeuHbie BOMHbI. CKOPOCTb ¥ OJIMHA BOJIHBI.
Wurepdepentiust u nudpakiyst. DHEPTUS BOTHbI. 3BYKOBbIE BOJTHBI.

OeKTpOMarHUTHbIE BOJIHBI. CsoricTBa 9JIEKTPOMAarHUTHBIX BOJIH. ITnara3oHbl
9JIEKTPOMAarHUTHBIX U3TYUYEHUN U UX TPAKTUUECKOe TTPMMEHEeHe.
Onruka

I'eometpuyeckas onTuka. CKOpoOCThb cBeTa. 3aKOHbI OTpaskeHMs U IpejioMieHus cBeta. DopmyJia
TOHKOM JiMH3bl. BoJIHOBBIE CBOVICTBA CBeTa: Jauclepcus, wuHTepdepeHnus, audpaKIms,
TTOJISIPU3ALIVIST.

KBanToBas ¢pusmka. ®usmka aroma ¥ aTOMHOTO sIApa

[TocTynaTbl TeOPUM OTHOCUTEIBHOCTY U CIAEACTBUS U3 HUX. VIHBapMaHTHOCTb MOMYJISI CKOPOCTH
cBeTa B Bakyyme. DHeprus mokost. CBSI3b MacCChl M SHEPTMM CBOOOTHOM YaCTUIIbI.

I'umoresa M. [nanka. @oTtosnexkTpuueckuii 3¢ dekt. OnbrTel CToNeToBa. 3aKOHbI PoTo3ddeKTa.
VYpaBuenne OuHmTertHa. PoToH. KopmyckynsipHo BosHOBOV ayaymsM. [linaHerapHas Momenib
atoma. OGbsICHEHME JIMHENYATOrO CIIEKTPa BOJOPO/ia Ha OCHOBE KBAaHTOBBIX IMOCTYJIaToB bopa.

CocTaB M CTpOeHME aTOMHBIX Siiep. OHeprusi CBSI3M aTOMHBIX simep. Buabl paanMoakTMBHBIX
TIpeBpallleHNii aTOMHBIX simep. 3aKOH pPaaMOaKTMBHOTO pacnazga. SmepHbie peakuyu. llemHas
peakims neyeHus sigep. [IpymeHeHne simepHOM SHEPTUMN.

OnemeHTapHble YacTuilbl. OyHIaMeHTaIbHbIE B3aMMOAECTBUS.

TEMATUYECKOE ITJTAHUPOBAHUME C YKA3AHUEM KOJIMYECTBA YACOB,

OTBOJVMBIX HA OCBOEHUE KAJK/IOW TEMBI

I\ Paspen KosmuectBo KonTtposnbHas JlabopaTopHble
YacoB pabora paboThI
1 | OCHOBBI 2JIEKTPOAVHAMMUKI 12 1 2
(TIpomoInKeHMe)
2 | Konebanust 1 BOTHbI 30 1
3 | OnTuka 24 1 4
4 | KpanroBas ¢musuka. Dusmka 28




aToMa M aTOMHOTO SiApa
5 | IloBTOpeHne 4 1
Wroro 99 8 7
Tembl 1a00paTOpHBIX padoT B 11 Kacce
JlabopatopHas pa6ora N°1. «HabiogeHne meiicTBMSI MAarHUTHOT'O TIOJIST Ha TOK».
JlabopaTtopHast pabota N%2. «/I3yueHne sIBJIEHUS] 3JIEKTPOMarHUTHON MHIYKIIAN».
JlabopatopHas pa6ora N?3 «Omnpenenenne Y cKopeHMst CBOOOIHOrO MaieHusI Py TOMOIIN
MasITHMKa»
JlabopatopHas pabora N°4 «li3mepeHue rmokasaTesisi IpeJIOMJIEHNST CTeKIa»
Jlaboparopuas pa6ora N°5 «OmnpenesneHne onTuuecKoi CujIbl 1 (POKYCHOIO pacCTOSHMUS
cobuparoleit JIMH3bI»
JlabopatopHast pabota N°6 «l3mepeHue OIMHbI CBETOBOM BOJIHBI»
JlabopatopHas pa6ora N°7 «Hab6mroeHne CIJIOIHOTO M JIMHEYATOro CIIeKTpa»
KoHTposb ypoBHs 00yuyenns. Pusuka 11 kiacc.

I\ HaumenoBanme NcTounmk Komudukarop | Kogudukarop
paszesioB U TEM EI'D BIIP
1. | KourposbHas paboraN°1 | [IupmakTudeckue
«OCHOBBI maTepuaibl @usmuka 11 3.3.1-3.4.7 4.4-4.5
9JIEKTPOAVIHAMMUKIA» kiacc / A.E. Mapos,

2. | KonTposnbHast pabora E.A.MapoHn. - M.:

N°2«Konebauusa» NspartenbctBo «Ipodayr, 3.5.1-3.5.6 4.6

3. | KonTponbHas pabora 2014.

N°3«BosHbI» TemaTtnueckue

4. | KourponbHast pabora N4 | KOHTPOJIbHBIC " 3.6.1-3.6.12 A7
«OnTuka» CaMOCTOSITE/IbHbIE PAOOTHI 4.1-4.3 :

5. | KouTposnbHast pabora N® | no ¢dusmke 11 xmacc / 5.1.1-5.3.6 5.1-5.4
Ne5«KBaHTOBasI O.M.I'pomuesa. - M.:

MeXaHMKa» WsparenncTBo

6. | Konrponbhas pabora N2 | «Ok3amen», 2012 r..
Ne6«Snepuast pusmka»

7. | KourposbHast pabora N°7 1.1.1-1.1.9, 2.1-2.6
«BxoaHas KOHTpoOJIbHAs 1.2.1-1.5.5, 3.1-3.7
pabora» 2.1.1-2.1.17

2.2.1-2.2.11
V4e6HO-MeToMUecKoe U MaTepuaIbHO-TeEXHUYECKoe obeceueHne 00pasoBaTe/IbHOTO
mpoiiecca.

V4ye6HO-MeTogMYeCcKNe II0COOMS /ISl YUUTE IS

— yuebnuk I'.S.Mskumes, b.B.byxoBues, H.H.Corckuin «®usmka» knaccuueckuit kypc. 11
Kiacc» - Mocksa, [IpocBerenne, 2014 r.

— Hupaktnueckne Martepuanabl @usmka 11 kmacc / A.E. Mapon, E.A.Mapon. - M.:
WsparenbctBo «Ipodar, 2014.

— TemaTnueckue KOHTpPOJbHbIE M CaMOCTOSITe/JIbHbIe paboTbl Mo ¢usmke 11 xmacc /
O.U.T'pomiieBa. — M.: U3garenbcTBo «DK3ameH», 2012 r.

NHTepHET-pecypchl

Anumanym ¢usmueckux o6bekToB. http://physics.nad.ru/
JKuast pusuka: obyuaroias nporpamma. http:/www.int-edu.ru/soft/fiz.html
Ypoku pusuxu ¢ ucnonb3oBanueM MurepHera. http://www.phizinter.chat.ru/
®usuka.ru. http:/www.fizika.ru/
®dusnka: KoyieKus onbiToB. http:/experiment.edu.ru/
®usuka: 3/1eKTpoHHast KOJUTeKIus onbiToB. http:/www.school.edu.ru/projects/physicexp
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