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ITOSACHUTEJ/IbHASA 3AITNCKA

[Iporpamma 110 ¢uU3MKe Ha YypOBHe cpejgHero obimiero o6pa3oBaHus
pa3paboTaHa Ha OCHOBe TIIOJIOKeHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsI
OCHOBHOI o0Opa3oBaTe/bHOM IporpamMmsl, mpezcTtaBiaeHHpIx B PI'OC COO, a
Takke C yuétoMm (pesepanbHOM pabodeil mporpaMMbl BocriuTaHus v KoHienimu
TperofiaBadusi yueOHoro npeameTa «®u3nka» B 00pa3oBaTe/bHBIX OpraHU3al[ysax
Poccuiickoit ~ Pepepanyy,  peanu3ylOIIMX  OCHOBHble  0Opa3oBaTe/bHbIe
TIPOTPaMMBI.

[TporpammMa 110 ¢u3uKe orpeziesisieT 06si3aTe/ibHOe TIpeMeTHOe COZiep>KaHue,
yCTaHaBJ/IMBaeT PEKOMEHYeMYH0 MOC/IeZl0BaTe/IbHOCTh U3yUeHHs] TeM U pa3/ieioB
yueOHOTro mpeaMeTa C yUYETOM MEXIPeAMETHbIX W BHYTPUIIPEJIMETHBIX CBSI3€H,
JOTUKKA  y4yeOHOrOo TIpoljecca, BO3PACTHbIX 0COOeHHOCTel  OO0yuaroIUXCH.
[TporpamMMa 10 ¢u3MKe [AaéT TIpe/CTaBleHUe O Le/sX, CO/ep)KaHuH, OOIei
CcTpaTerud OOyuYeHHs, BOCIIUTAHUSI W Ppa3BUTHUS OOYyUaloOI[UXCA CpeACTBAMH
yuebHoro ripegMeTa «Pu3nKa» Ha yriiy0/EHHOM ypOBHE.

V3yyenune Kypca (GU3UKUA YriayO/JIEHHOTO YPOBHSI IT03BOJISIET DPeayi30BaTh
3a[jauu MpodecCUOHaNIbHON OpHeHTAIM, HarpaB/eHO Ha CO3ZlaHue YCIOBUM [iIs
TIPOSIBJIEHUS] CBOMX WHTE/IJIEKTYabHBIX M TBOPUYECKHMX CITOCOOHOCTEH KaXK[bIM
oOyuaroluMcsi, KOTOpble HeoOXOAWMbI [/l TIPOJO/DKeHHsT oOpa3oBaHUS B
OpraHu3alusx MpodeccHoHa/bHOTO 00pa3oBaHHs TI0 Ppa3/MYHbIM  (PU3UKO-
TeXHUYECKUM U UH)KeHEPHBIM CIeLMaTbHOCTSIM.

B nmporpamme 1o (¢u3MKe OMNpezensioTCA IJIAaHUPyeMble  Pe3y/IbTaThl
0CBOeHUsI Kypca (pr3UKu Ha ypoBHe cpefiHero o0irero o6pa3oBaHusi: TMUHOCTHbIE,
MeTarnpeMeTHble, TIpefMeTHbie (Ha  yriybséHHOM  ypoBHe). HayuHo-
METO/IOJIOTHUECKON OCHOBOM /11 pa3paboTku TpeboBaHM K JTMUHOCTHBIM,
MeTarnpeAMEeTHBIM W TIPeJIMETHLIM pe3y/JbTaTaM OO0YYaroIMXCsl, OCBOMBIINX
nmporpaMMy 1o ¢u3MKe Ha YypOBHe cpeAHero obOijero oOpa3oBaHusi Ha
yriyO/IéHHOM YPOBHe, SIBJISIETCSI CUCTeMHO-/eSITe/TbHOCTHBIN TIO[XO/,.

[Tporpamma no pu3uKe BKIIOUAET:

TJIaHUpyeMble pe3y/bTaThl OCBOEHHS Kypca GU3WKKH Ha yriybaéHHOM
YPOBHE, B TOM UHCJIe TPeIMEeTHbIE Pe3y/IbTaThl 110 rojlaM 00yueHHus;

cojiep)kaHue yuebHoro npeamera «DusrKa» 10 rogaM 00ydeHusl.

[TporpamMmMa 10 (HM3MKe WMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCTI0/Tb30BaHa YUUTe/IAMU (DHU3UKH [T COCTaBIEHHsI CBOMX pab0UMX TPOTrpamMM.

[TporpaMMa 1o ¢u3rKe He CKOBbIBAET TBOPUECKYIO0 UHUIIMATHUBY yuuUTeIed 1
TIPe/OCTaB/IsIeT BO3MOJKHOCTH /I/I1  peaju3aliiil  Pa3/IMUHBIX MeTOANUeCKUX
MOJX0J0B K TIpernofiaBaHui0 (U3WKU Ha yriayOJIéHHOM YpPOBHe MpH YCJIOBUU
coxpaHeHuUst 00s13aTeTbHOM YaCTH COZiep>KaHusI Kypca.



dusmKka Kak Hayka O HauOosee OOIMX 3aKOHaX IIPUPO/bI, BBHICTyTasi B
KauecTBe y4eOHOTro TpeiiMeTa B IIKOJIe, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpy»katoljem mupe. LIKoabHBIA KypC (GM3KUKU — CUCTEMO0Opa3yoIuii
[JIs eCTeCTBEHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJBKY (hr3ruecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3ydaeMbIX XHUMHeH, OHOoJorue,
dbusnueckold reorpadureldi U acTpoHOMUeM. Vcrionb3oBaHMe W aKTHBHOE
npuMeHeHHe GU3MUeCKUX 3HAHUM OIpe/ielnyio XapakTep W OypHOoe pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTu B cdepe 3HEPreTHUKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, TI0/lydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMU. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BK/IaJ B (POpPMUpPOBaHME eCTEeCTBEHHO-HAyYHOU
KapTUHbI Mupa obydaroiierocs, B (oopMUpoBaHUe yMeHUU MPUMEHSITh Hay4HbIH
METOZ, TT03HaHUsI TIPY BBIMOJIHEHUH UMU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca ¢h131Ku Ha ypOBHE CpeJHero o01iero obpa3oBaHus T0JI0KeH
psifi vjlel, KOTOpble MOYKHO PacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yeaocmuocmu. B COOTBETCTBUM C Hel KypC SIBJSIETCS JIOTUUECKH
3aBepIIEHHBbIM, OH CO/IEP)KUT MaTepuras M3 BCeX pas3fiesioB (PU3MKHU, BKIHOUYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPeMeHHOM (hH3UKHU.

Hoesa zeHepanuszayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (U3UKU
00belMHEH BOKPYr (U3WUYeCKUX Teopuil. Beayium B Kypce sIBsieTCs
¢dbopMrpOBaHMe TIpe/CTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoess 2zymaHumapu3zayuu. E€ peanusaiusi mpejrosiaraeT MC0J/b30BaHUE
T'YMaHUTApHOTO MOTeHIMana (U3UYecKOr HayKd, OCMBIC/IEHHE CBSI3W DPa3BUTHS
¢usukr C pasBuTHeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc Gdusvku yriay0néHHOTO YPOBHS
Tpe/iro/siaraeT 3HAKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUIO’KEHUIN M3yUeHHBbIX TeOopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCSl Ha
ypOBHe OOIUX TIpeJCTaB/leHW{ W COBpeMeHHble TeXHUUeCKHe YCTPOWCTBa, M
TeXHOJIOTHH.

Hoess 3Kon02u3ayuu peanv3yeTcsi TIOCPeJCTBOM BBEJI€HHsI 37€MEHTOB
Cofiep>KaHusl, TIOCBAIIEHHBIX 9SKOJIOTUYECKUM TpoOsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHH, a TakKe 00CYyKIeHUs
npo6sieM palMOHaILHOTO MPHUPO/OTIOb30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

OcBoeHue cofiep)KaHusi POrpaMMbl 110 (PU3MKe T0KHO ObITh MOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOTO nojaxoja. st ¢u3nku peanusanusi STUX
TIPUHLIATIOB 0a3vpyeTCsl Ha UCII0/Ib30BAHUM CAMOCTOSATeTbHOTO SKCIIeprMeHTa Kak
TIOCTOSTHHO JleficTByMoIIero (akropa yuebHOro mpoijecca. st yrmy6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITEJIbHOTO YUeHWYecKoro JKCIepUMeHTa,



BK/IFOUAIOIeT0 (DpOHTa/bHBbIE YUYeHUUeCKHe OIBbITHI TIPU M3yUeHWH HOBOTO
MaTtepuasa, 1abopaTopHble pabOThl M pabOTHI TTPAKTUKYMa. [Ipy 3TOM BO3MOIKHBI
oBa crocoba pearmm3anyy  (U3UUYECKOTO TIPAaKTHKyMa. B mepBoM  ciydae
MPaKTUKyM TipoBoauTcs bo B KoHie 10 u 11 kmaccos, mibo mocsie TepBoro u
BTOPOTO TIOJNIyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoii crmocob — 3To
WHTerpalss pabOT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX PpaboT, KOTOpkbIe
TIPOBO/ISATCSL B TIpoljecce M3yueHWs pasziesia (Temsl). [Ipu 3TOM mop paboramu
MPAaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHUe, KOTOPO€e TPOBOJAUTCS
10 PYKOBO/ZICTBY CBEPHYTOT0, 000011IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIepUMEeHTa,
nabopaTopHbIX paboT M TMpaKTHKyMa Ipe[CTaB/ieHa eJuHbIM TepeuHeM. Bribop
TEeMaTUKW [Ji 3TUX BUOB yYUEHMUECKUX TMPAKTUYECKUX PabOoT OCYIIeCTBSIeTCS
yuaCcTHUKaMHu 00pa3oBaTelbHOTO Mpoiiecca UCXO0/s U3 0COOeHHOCTel MOypOUHOTO
TJIAaHUPOBAHUST M OCHallleHusi KabuHeta ¢u3uku. [Ipy 3TOM o0becreunBaeTcs
OBJlajieHHe OOyYaloL[UMHCS YMEHUsSIMHA TIPOBOJUTHL TIpsIMble U KOCBEHHbIE
M3MepeHusi, WCC/Ie[OBaHUSI 3aBUCUMOCTel (U3NUYeCKUX BeJUUMH U TOCTAHOBKY
OTTLITOB TI0 TMPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbllioe BHUMaHUWe YAe/sieTCs PpelleHUI0 PACUETHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [y1 pacuéTHBIX 3ajJjau MPUOPUTETOM SIB/ISIFOTCS 3a/lauMl C SIBHO
3a/IlaHHOM W HesIBHO 3aJjaHHOM (hM3MYeCKO MO/ie/iblo, TI03BOJISIFOIINEe TIPUMEHSITh
M3ydeHHble 3aKOHBbI M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pa3fiesia Kypca, Tak |
WHTErpupys nMpuMeHeHWe 3HaHWUW U3 pa3HbIX pa3zesioB. [1jig KaueCTBeHHbIX 3a/ay
MIPUOPUTETOM SIBISIFOTCS  3a/laHUsl Ha OOBsICHeHWe/TIpe/icKa3aHWe TPOTeKaHUs
¢bu3nUecKUx sIBJIEHUI U MPOLIECCOB B OKpY’Karolllel Ku3HH, TpeOyroiue BbiOOpa
bu3ruecKo MoZiesu /IJIsi CUTYal[iH MPaKTUKO-OPHEeHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecrieueHHUI0 yueOHOro mpoijecca Kypc (HU3UKH YyriayO0aéHHOTro
YPOBHsI Ha yPOBHe cpefiHero o011ero o6pa3oBaHusi J0/KeH M3yuaThCsl B YC/IOBHUSIX
npeAMeTHOro KabuHera. B KabuHeTe QU3MKM [O/DKHO OBITH HeoOXoAumoe
naboparopHoe ob6opy/oBaHWe /51 BBIMOHEHUs YKa3aHHbIX B IpOrpaMme 10
¢u3rKe yueHMUeCKUX OIBITOB, Jab0OpaTOpHbIX paboT M paboT TMpakTHKyMma, a
TaK>Xe ZIeMOHCTPALIMOHHOe 000pyI0BaHMe.

HNemoHcTpallioHHOe 0b6opyZoBaHue (OpPMUDYeTCSI B COOTBETCTBUU C
MIPUHLIUTIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TporpaMme Mo (U3MKe KIIIOUEeBBIX JIeMOHCTpALUN AJist
UCC/IeIOBaHUSI  U3y4yaeMbIX $IBIGHUA W TIPOLIECCOB,  SMITUPUYECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00oOpyA0OBaHUWe [Ji YUYeHHUYeCKUX MpPaKTHUeCKuX paboT
dopmupyeTcsi B BUJle TeMaTHUECKUX KOMIUIEKTOB U 00eCrieurBaeTCsi B pacuére



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckrde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Ib30BaHWY aHA/IOTOBBIX U I[U(MPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(POBBIX Tab0opaTopHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (GU3UKHU B 001ieM 00pa30BaHUM SIBISIFOTCS:

dbopmMrpoBaHre WUHTepeca U CTpemsieHUsI OOyuaroluxcs K HayuyHOMY
W3yUeHWI0 TIPUPO/bl, pa3BUTHE UWX HWHTE/UVIEKTya/IbHbIX W  TBOPYECKHX
CII0COOHOCTel;

pa3BUTHe TIPe/[CTaB/IeHU O HayyHOM MeTOjle TI03HaHUS U (OpPMHUpPOBaHUE
MCCJIeJOBaTeTbCKOTO OTHOILIEHHS K OKPY KarOIIUM sIBJIEHUSIM;

dhopMUpoOBaHre HAYyYHOTO MUPOBO33PEHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U yH/laMeHTa/IbHbIX 3aKOHOB (h13UKU;

dbopMrpoBaHre yMeHUM 00BSICHITh IBJIEHUS C UCTIO/Ib30BaHUEM (DH3UUeCKUX
3HaHWU ¥ HayYHBIX JOKA3aTe/lbCTB;

dbopMUpoBaHre TIpe/iCTaBJeHUd O pou (U3UKU /s pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH W TeXHOJIOTHM;

pa3BUTUE Trpe/iCTaB/IeHUMN 0 BO3MOJKHBIX cdhepax oyayeit
npoeCcCUOHATLHOU  JIesiITe/IbHOCTH, CBSI3aHHBIX C (DU3MKOM, TIOATOTOBKA K
JanbHeueMy 00yueHHIO B 3TOM HarpaB/IeHUH.

HocTwkeHne 3TUX 1jefieid 0becrieurBaeTCs pelieHreM C/IeyIoImuX 3a7au B
ripoijecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero o01iijero o6pa3oBaHus:

rpuoOpeTeHre CHCTeMbI 3HaHHWM 00 001X (GU3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeopusiX,  BK/IIOYasg  MeXaHWUKy,  MOJIeKy/JsIpHyl0  (U3HKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3UKY;

dbopMrpoBaHre yMeHUH TIPUMEHSITh TeopeTHUeCKre 3HaHUS /1S 00bsCHeHUsS
bu3nueckux siBeHWN B TIPUPOZe U [Jis TPUHATHS TPAKTUUECKHWX pelleHUid B
TIOBCe/ITHeBHOM YKU3HU;

OCBOEHHE CIOCOOOB peIlleHHs] pa3UUHbIX 3a7jad C $BHO 3a/laHHOM
bu3nueckor Mojenbio, 3a/ay, TO/[pa3yMeBalOIIUX CaMOCTOsITe/TbHOe CO3JaHue
dbu3nuecko Mofenu, aJeKBaTHOM YCJIOBUSM 3a/@aud, B TOM 4YHC/e 3ajau
WH)XeHEePHOI'0 XapaKTepa;

MOHUMaHe GU3NUECKUX OCHOB U TIPUHIUIIOB [JIEHMCTBUS TEeXHUYECKHUX
YCTPOMCTB 1 TEXHOJIOTUUECKUX TTPOLIECCOB, UX BMSIHUS Ha OKPY KaroIIyI0 Cpesy;

oBJ/laZieHWe MeTOJAMU CaMOCTOSATeTbHOTO IJIAHUPOBAaHUSI W TIPOBeJeHUs
bu3nueckux 9SKCIIePUMEHTOB, aHajM3a W  UHTepIipeTaluu  WHMOOpMaIuH,
oripejiesieHUsl I0CTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/bTaTa;

CO3/laHMe YCJOBUU [Ji1 pPa3BUTHSI YMEHUH IPOeKTHO-MCC/iel0BaTebCKOMH,
TBOPUYECKOU [1eITeTbHOCTY;



pa3BUTHe MHTepeca K cdepam MpodecCcuoHaNIbHOMN [1eaTe/TbHOCTH, CBSI3aHHOM
¢ hU3UKOM.

B cootBerctBuu c TpeboBaHusmMu PI'OC COO yriaybnéHHbIi ypOBeHb
u3ydyeHuss yueOHoro mpeamera «®Pu3nKa» Ha ypOBHe cpefHero oOIIero
obpa3oBaHuss BbIOMpaeTcss OOYYArOIUMUCS, ITIJIAHUPYIOMUMU — ITPOJIO/DKEHHE
00pa30BaHusI T10 CIIeLUaTbHOCTAM (DHU3UKO-TEXHUUYECKOTO MPOQUIIS.

Ha usyuenue ¢usuku (yrnyOnéHHbIM ypOBeHb) Ha YPOBHe CpeiHero o01iero
obpazoBanus otBoauTcs 340 yacos: B 10 kmacce — 170 yacoB (5 4acoB B Hefies0),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJit0).

[MpennaraeMelii B TiporpamMMme 10 (u3MKe TiepeueHb J1abOpPaTOPHBIX U
TIPAaKTUYECKUX paboT sB/sgeTCS peKOMEeHJ0OBaHHBIM, YUWUTe/Ib Je/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0COOeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA

Pa3pen 1. JneKTpoguHaMHKa.

Tema 4. MazHumHoe novie.

B3avMmogelicTBUe TMOCTOSIHHBIX MArHUTOB M TPOBOJAHUKOB C  TOKOM.
MarnutHoe T1ioMe. BekTop MarHWUTHOM WHAYKUMU. [IpUHLMIO Cyneprio3uiyuu
MarHUTHBIX M0Jield. JIMHUY MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOJAHMKA C TOKOM (MPSIMOrO MPOBOJHUKA, KAaTYLIKU U
KpyroBoro BUTKa). OmbIT Opcrea.

Cuna Amriepa, eé HaripaB/ieHUe U MOZY/Ib.

Cwuna JlopeHlija, eé HarpaB/ieHUe U MOAYJib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPO/THOM MarHUTHOM I1o/1e. PaboTa cubl JIopeHria.

MaruuTHoe 11071e B BelljecTBe. eppoMarHeTHKH, rapa- U JramMardHeTUKU.

TexHWUyeCcKue YCTPOMCTBA U TEXHOJOTHUeCKHe TIPOLecChl: MpUMeHeHHe

TTIOCTOSIHHBIX MarHuTOB, 3/71EKTPOMarHuTOB, TeCTep-MyJIbTUMETD,
3/IeKTPO/IBUTaTe b SIKOOH, YCKOPUTE N 37IeMeHTapHBIX UaCTHI].
demoncmpayuu.

KaptuHa  AMHWW  WMHAYKUUMM ~ MarHATHOTO  TIO/IsT  TIOJIOCOBOTO U
TI0/JKOBOOOPA3HOT0 IMTOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHUM MarHUTHOM MUHAYKLWU T0JIS IJIMHHOTO NPSIMOTO TIPOBOJAHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O IMPOBOJHWKA, KaTYIIKA C TOKOM.

B3anmMoielicTBre ByX NPOBO/JHUKOB C TOKOM.

Cwuna Amnepa.

HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

HabsroieHue IBU)KeHUS TTyyKa 3/IeKTPOHOB B MAarHUTHOM TIOJIe.

[TpuHLMT JIeCTBUS 371EKTPOU3MEPUTETLHOTO ripubopa
MarHUTO3/1eKTPUUECKOU CUCTEMBI.

YueHuuecKuti 3kchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

WccnenoBaHre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

WccnenoBanue CBOMCTB (peppOMarHeTUKOB.

WccnenoBanue 1elCTBYS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3yyeHure 3aBUCUMOCTY CUJIBI AMIIepa OT CUJIbI TOKaA.

OrnipefienieHre MarHUTHOW UHAYKI[MY Ha OCHOBe M3MepeHHs CUbl AMriepa.

Tema 5. DaeKmpomazHUMHASA UHOYKYUSL.

fIBneHre 5/IEKTPOMAarHUTHOM WHAYKUMM. [IOTOK BeKTOopa MarHUTHOU
vHaAykund. OJC MHAYKUMM. 3aKOH 3/€KTPOMarHUTHOU WHAYKUuU Papajes.
Buxpesoe 3siektpuyeckoe rosie. Toku @yko.

SC uHAYKIMKA B TPOBOAHUKE, NBWXKYILEMCS B OJHOPOJAHOM MarHUTHOM
roJie.



IIpaBusno Jlenua.

WNupykTtuBHOCTh. KaTylika WHIYKTMBHOCTHM B LieMM TOCTOSTHHOTO TOKa.
Asnenve camonHaykumuu. 31C caMOMHAYKLIUK.

OHeprusi MarHUTHOTO MOJISI KaTyIIKKA C TOKOM.

DJIeKTPOMarHuTHOe T10J1e.

TexHUUeCcKre yCTPOMCTBA M TEXHOJIOTUUeCKHe TIpPOLieCChl: WHAYKLIMOHHAs
reub, COJIEHOM/, 3alliuTa OT 3/1eKTpU3alliy Tesl TIpU JIBKEeHUH B MarHUTHOM T10J1e
3emn.

demoHncmpayuu.

HabsroieHue siB/ieHYst 37IeKTPOMarHATHOM UHIYKIUU.

NccnepoBanne 3aBucumoctd IOJC UHAYKUUM OT CKOPOCTHM W3MeHEeHUs
MarHMTHOI'O MOTOKa.

IIpaBusno Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeIHOI) TpyOe.

SIBeHre CaMOUHAYKIIUH.

NccnenoBanue 3aBrcumocty 31C caMOWHAYKIMU OT CKOPOCTHM WU3MEHEeHUs
CUJIbI TOKA B 1[eTTH.

YueHuuecKutl 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue siBjieHUs 3/1eKTPOMarHUTHOU UHAYKI[WH.

OrnpefeneHve MHAYKLUU BUXPEBOTO MarHUTHOTO MOJIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUU.

C6opka Mo/iesI1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 2. Koie0aHus ¥ BOJIHBI.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarenbHast cructema. CBoOO/HBIE KOJIe0aHUS.

[apmoHuueckre KosiebaHusi. KuHemaTuueckoe U JUHaAMHUeCKOe OIMMCaHue.
DHepreTuyeckoe ornucaHue (3aKOH COXpaHeHUs MeXaHU4eCKoW 3Hepruu). BriBop
JUHAMHUECKOTO OIMMCaHHsI TapMOHMUECKUX KOJIeOaHWM U3 X YHEPreTUUecKoro H
KUHEeMaTUueCKOro OTMCaHUSI.

Amvruiityzna U dasa Komebanuii. CBsI3b aMIUVIMTYAbl KOeOaHUA HCXOJHOM
BeJIMUMHBI C aMITTUTY]JaMU KoJjie0aHH eé CKOPOCTH U YCKOPEeHUSI.

[Tepvios, u uactota Kosjiebanuii. Ilepwof; MasbIx CBOOOJHBIX KOJieOaHMI
MaTeMaTUueCKOro MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHUN MPY>KUHHOTO
MasiTHUKaA.

[ToHsiTHe 0 3aTyxarolux KonebaHusx. BeiHyXIeHHbIe KosiebaHus. Pe3oHaHC.
Pe3onaHcHas kpuBas. BiusiHue 3aryxaHus Ha BHJ, Pe30HAHCHOW KPUBOM.
ABTOKO/IE0aHUS.

TexHUUeCcKue yCTPOMCTBA U TEXHOJOrMYeCcKue TMpoLiecChl: METPOHOM, Yachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.



demoHcmpayuu.

3anuck KosiebaTeTbHOTO [IBUKEHUS.

HabsroieHre He3aBUCMMOCTH Mepro/ia MasibiX KosiebaHuii rpy3a Ha HUTH OT
aMILUTATYbI.

ViccnemoBanve  3aTyxalomyMx  KojebaHWid ¥ 3aBUCUMOCTH  Teprojia
CBOOOHBIX KO/IeOaHUM OT COTTPOTUBIIEHHUS.

WccnenoBanne KosiebaHUM Tpy3a Ha MaCCUBHOW TIPY)KUHE C 1IeJIbIO
¢dbopmupoBaHus TipeZicTaB/eHui 00 W/jeasbHOM MO/e/T TIPY>KUHHOT'O MasiTHUKA.

3aKOH COXpaHeHUs JHepTUH TP KoJiebaHUsIX TPy3a Ha TpPYKUHe.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Habntopenue pe3oHaHca.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

V3mepeHue meproja CBOOOAHBIX KOJieOAaHWM HUTSHOTO W TIPY>KMHHOTO
MasiTHUKOB.

V3yyeHue 3aKOHOB /IBU)KEHHSI Tesla B X0/ie KojiebaHui Ha YTIpyroM Io/iBece.

N3yueHne ABMKEHUSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHyre 3HePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXarOIINX KoieGaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Ko1e0aHus.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uieanbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsI3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIMTY/I0M CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHUs SHEePTUH B HZeaTbHOM KoJiebaTeslbHOM KOHTYPe.

3aryxaroiiue 3/IeKTPOMarHuTHbIe KosebaHusl. BbIHYy>X/IeHHbIe
3/IeKTPOMAarHuTHbIe KoJyieOaHwUsl.

[lepemeHHBIM TOK. MOIJHOCTh T[€PEMEHHOTO TOKA. AMIUVIMTYJHOE U
JIeMCTBYIOLL[ee 3HayeHWe CWIbl TOKA W HaNpspKeHWs TMPU pas3/IuyHOu (opme
3aBUCMMOCTHU IIepeMEeHHOI0 TOKa OT BPEMEeHHU.

CuHycOua/bHbIM TlepeMeHHbIM TOK. Pe3ucTop, KOHJeHCaTOp M KaTyllKa
VHJYKTUBHOCTH B LIeMIM CUHYCOW/JAJbHOIO MEepeMeHHOro TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspkeHUH.

WpeanvHbiii  TpaHchopMmaTtop. IIpow3BoAcTBO, mMepefaua U TOTpebsieHue
371EKTPUYECKOU SHEPTUM.

OKOJIOTUYECKWe PpHCKU TIpU MPOM3BOJACTBE 3/eKTpo3Hepruu. KysbTypa
VICII0J/Ib30BaHUS 3JIeKTPO3HEPTUHU B ITOBCEHEBHOM YKU3HHU.

TexHUUeCcKue YCTPOMCTBA W TeXHOJIOTUUECKUe MPOLeCChI: 3/IeKTPUUeCKUM
3BOHOK, F'eHepaTop NepeMeHHOro TOKa, IMHUM 3J/IeKTporepe/iay.

demoncmpayuu.



CBo0Oo/HbBIE 3/IEKTPOMAarHUTHBIE KOieOaHUs.

3aBUCHMOCTb UaCTOThI CBOOOIHBIX KOlebaHu OT MHAYKTUBHOCTH M éMKOCTU
KOHTYpa.

OcriorpaMMbI 3/IEKTPOMarHUTHBIX KojiebaHui.

['eHepaTOp He3aTyXarIIUX 3/IEKTPOMAarHUTHLIX KoebaHui.

Mogesb 371eKTPOMarHuTHOT O TeHepaTopa.

BbIHYy>X/IeHHble CUHYCOW/jalbHbIe KoJjle0aHUsI.

Pe3ucTop, Karylika WHAYKTUBHOCTU M KOH/IEHCATOpP B lIeMU MepeMeHHOro
TOKa.

Pe3oHaHC mpu TmoC/ejoBaTeTlbHOM COEJWHEHHWH pPe3UCTOpa, KaTYLLUKU
WHJYKTUBHOCTH M KOH/IeHCaTopa.

Y CTPOUCTBO M MPUHLIMI [IeUCTBUS TpaHC(opMaTtopa.

Mogenb MTMHUM 3/1eKTporepejau.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yuenune TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOTO TOKAa uepe3 MOC/e[0BaTeNbHO COeAUHEHHBIE
KOH/IeHCATOp, KaTyIlIKy U Pe3UCTOp.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl ICTOUHMKOB CBETA B LieNY NTePeMEeHHOT0 TOKa.

Tema 3. MexaHuuyeckue u 3/1eKmpoMazHUImMHble 60/IHbl.

MexaHuueckue BOJHBI, YCJOBUSI WX pacrpocTpaHeHus. [lorepeuHbie u
MpO/l0JibHbIe BO/HBL. [lepuoj;, CKOpOCTb paclpOCTpPaHEHUs] W [JIMHA BOJIHBI.
CBolicTBa MexaHWYeCKHWX BOJIH: OTpa)keHWe, TpejiomyieHHe, WHTepdhepeHIUs U
Av(pakuys.

3ByK. CKopocTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

[ITymoBoe 3arpsi3HeHre OKpY Karolljel Cpe/ibl.

ONeKTPOMarHUTHbLIE BOMHBL. Y CJIOBUSI U3MyUeHUsT 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opveHTalsi BEKTOPOB B 3/IEKTPOMarHUTHOM BOJTHE.

CBolicTBa  2/IeBKTPOMarHUTHBIX ~ BOJIH:  OTpaKeHue,  TIpeJioM/ieHue,
rosisipy3anys, uHTepdepeHLys U AU paKLys.

[ITkama 3/71eKTPOMarHUTHBIX BOJIH. [IpriMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpuHILMIIBI paUOCBSI3U U TefeBUeHus1. PaguoioKanys.

DNeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUecKre YCTPOWCTBA U TMpaKTHUeCKoe TNpUMeHeHHe: My3bIKabHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJleBU30p, aHTeHHa, TesieoH, CBY-reus,
yJIbTpa3ByKOBasi ;MAarHOCTHKA B TEXHUKe U MeJULIMHE.

demoncmpayuu.

Obpa3oBaHue U pacrpoCcTpaHeHue MOoIepeyHbIX U MPO/0/IbHBIX BOJIH.



Koneb6mrorieecst Tesi0 Kak NCTOUHUK 3BYKa.

3aBUCHMOCTD [JIJTUHBI BOJIHBI OT YaCTOThI KO/iebaHuH.

HabmtozeHre oTpa>keHUs1 ¥ MIpe/IOM/IEHUs] MeXaHUUeCKUX BOJTH.

HabsroieHe nHTepdepeHIvy U Audpakiiid MeXaHUUeCKHUX BOJTH.

AKyCTUUYeCKUM pe30HaHC.

CBolicTBa y/bTpa3ByKa U ero IpuMeHeHue.

HabmtozeHue CBsSI3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIATYZOW M
YacTOTOM KoieOaHWM.

WccnepoBaHue  CBOWCTB  3/IEKTPDOMAarHUTHBIX — BOJIH: OTpa’kKeHue,
ripesioM/ieHue, nosipusanus, Audpakuys, UHTepdepeHLusl.

OO6Hapy»xeHHe UHGPaAKPaCHOTO U YIbTPA(pH0/IeTOBOTO U3/TyUeHUH.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

N3yueHure mapamMeTpoOB 3BYKOBOU BOJIHBI.

N3yueHue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMosIMHEelHOe pacnpoCTpaHeHWe CBeTa B OJHOPOJHOM cpefe. JIyu cBera.
TodeuHbIl KCTOYHHUK CBeTa.

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUM B
M710CKOM 3epkase. Cepuueckue 3epKasa.

[TpesomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHHS CBeTa. AOCOJTIOTHBIM ITOKa3aTeslb
ripesiomsieHUs1. OTHOCUTENIBHBIU TTOKAa3aTe/b npeyioM/ieHrs. [T0CTOsTHCTBO 4acTOThI
CBeTa M COOTHOIIIEHWe [JWMH BOJH MpU Tepexoje MOHOXPOMAaTU4YeCcKOro CBeTa
yepe3 rpaHUI]y pasziesa IByX ONMTUYeCKUX Cpe/.

Xopa nyuert B mpusme. [ucnepcusi cBeta. CloXHBIA cocTtaB 6enoro cera.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefenbHBIA Yyroa MOJHOIO BHYTPEHHEro
OTpa’KeHMUs.

Cobuparoriiie W paccevBaroide JWH3bL. ToHKasg JiMH3a. POKycHoe
paccTosiHWe U OIThYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOW C(epuuecKor JMH3bl OT €€ reOMeTpUM U OTHOCUTETbHOTO
T0Ka3areJisi peoM/IeHUsI.

dopMmyJ/ia TOHKOU JIMH3bL. YBeJuYeHue, aBaeMoe JTUH30U.

Xop, nyua, TpOILIEIIero JWH3Y T0J TMPOW3BOJIbHBIM YIJIOM K €€ TJIaBHOU
orntruueckoi ocu. [locTpoeHue W300pa)KeHMM TOUYKKM W OTpe3Ka TMpsSMOM B
coOHparoIux ¥ pacCeMBarIIUX JMH3aX U UX CUCTeMaX.

OnTrueckue Tipubopsel. Pa3permaromias criocoOHoCTh. ['71a3 Kak ornTudeckast
cucrema.

[Ipenesibl NpUMEHUMOCTH T€OMETPUYECKOM OMTUKHU.



BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [JIByX KOTepPEeHTHbIX HWCTOUHUKOB. IIpuMepbl KiacCUUeCcKUX
VMHTep(depeHIIMOHHBIX CXEM.

Oubpakius cBeta. [JudpakijioHHas pemiéTka. YCIoBUe HaOmMoAeHus
[JIABHBIX ~MAakKCMMYMOB TIpM MaJleHUd MOHOXPOMAaTHMYeCcKOro CBeTa Ha
MA(PPaKIMOHHYIO PElETKY.

ITonspusanus ceera.

TexHUUyecKre yCTPOMCTBA M TEXHOJOTUUECKMe TpOLeCChl: OYKH, JIYIa,
MepucKorn, (oTroanmnapar, MUKDPOCKOI, MPOEKLMOHHBIM arrapaT, MpOCBeTIeHHe
ONTHKH, BOJIOKOHHAs1 ONTUKA, AU(PPAKLMOHHAS PeLLfTKa.

demoncmpayuu.

3aKOHBI OTpakKeHUs1 CBeTa.

WccnenoBanue npeomMsieHrs CBeTa.

HabstoieHure MoTHOTo BHYTPEeHHero OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

WccrenoBaHre xXoJa CBETOBBIX IIyYKOB 4Yepe3  IUIOCKOIAapasljie/lbHYIo
IJIACTUHY U TIPU3MY.

VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.

Mojenu MUKpPOCKOIa, TejlecKoria.

HabntopeHve nHTepdepeHLIvy CBeTa.

Habtro/jeHue [IBETOB TOHKHUX TI/IEHOK.

Habmtopenne audpakiuu ceeTa.

N3yueHue 1uppakLMOHHOW PEIIETKY.

Habnopenuve 1udpakiiMOHHOTO CIIeKTpa.

Habmronenue aucriepcru cBeTa.

HabsrojeHue nmonsipyu3aliiu CBeTa.

[TprMeHeHMe TIOMSIPOU/IOB [I/1s1 U3YUeHUs] MeXaHUUYeCKUX HanpsoKeHUH.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

N3mepeHue rokasareist MpeyioOM/IeHUsI CTeK/a.

WccnepoBaHue 3aBUCMMOCTU (DOKYCHOTO pacCTOSIHMSI OT BelljecTBa (Ha
TIpUMEpe KUJKUX JIUH3).

W3mepeHne (POKYCHOrO paCcCTOSHUS paCCEeUBAKOLMX JIMH3.

[MTonyuenvie n306pa>keHust B CUCTEMe U3 IJIOCKOTO 3epKasia v JIMH3bI.

[Tonyuenue n300pa>keHusi B CUCTEMe U3 [IBYX JIMH3.

KoHcTpyrpoBaHue TesieCKOMMYeCcKUux CUCTEM.

Habmopenuve nudpakiyu, iHTepQepeHLY 1 Mosipu3aliiu CBeTa.

N3yueHne nosspyu3alviy CBeTa, OTPaKEHHOTO OT MOBEPXHOCTH AU3IEKTPHKA.

N3yueHue uHTep@epeHLINN Jla3ePHOTO U3/TyUeHUs Ha JBYX LesiX.

Habntopenue aucriepcum.



HabsroieHue u vccnenoBanue quGpakIi[MOHHOTO CTIEKTPa.

W3mepeHue TMHBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa U3My4yeHHUs CBETOJWO/A MPU MOMOIIM AU PaKIMOHHOM
PeLLETKU.

Pa3pen 3. OcHOBBI cCieliia/IbHON TeOPHH OTHOCUTE/ILHOCTH.

['paHuLIbl  TIPUMEHUMOCTM  K/JaCCMYeCKoW  MexaHWKW.  [locTysarsl
CrieLiaJbHOM TeOpUU OTHOCUTETbHOCTH.

[TpocTpaHCcTBeHHO-BpeMeHHOUW — uHTepBaj. IIpeobpa3oBanusi  JlopeHiia.
YcnoBue TNPUUMHHOCTA. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMe/ijjieHue
BpEMEHH Y COKpallleHWe J/IUHBI.

OHeprust U UMITy/IbC PeJISTUBUCTCKOM UaCTHIbI.

CBsi3b MacChl C 3Heprveil U UMIY/IbCOM PeSITUBUCTCKON YaCTULIbl. DHePrus
TIOKOSI.

TexHUUeckue yCTpPOWCTBA U TEXHOJOTUUYECKUe TPOLIeCChl: CITyTHUKOBBIE
TIPUEMHUKU, YCKOPUTEJIN 3apsHKeHHBIX YaCTHI].

YueHUUeCKHI 3KCTIepUMEHT, /TabopaTopHbie pab0ThI, TPAKTUKYM.

OrnpesiesieHe UMIYJbCa W SHEPIUMM  PENSTUBUCTCKUX dYacTul] (10
dboTorpadusiM TpeKOB 3apsyKeHHbIX YaCTUL] B MarHUTHOM T10J1e).

Pa3zgen 4. KanToBas u3uka.

Tema 1. KopnycKynsipHO-60/1H0801I Oya/au3m.

PaBHOBeCHOe TeTUIOBOe W3/ydeHHe (U3nydeHue abCOMIOTHO YEPHOTO Tera).
3akoH cMmeneHus Buna. ['vniore3a [11aHka 0 KBaHTax.

@OTOHBI. DHEPrys U UMIYJIbC (OTOHA.

®otorpdekt. OnbiTel A. I'. CtoseToBa. 3akoHbl (GoTO3(PeKTa. YpaBHEeHHE
OtiHilTelHa A1 poro3ddekra. «KpacHas rpanuiia» dhoToaddekxra.

HaBneHve cBeTa (B UaCTHOCTW, [aBjieHHWe CBeTa Ha abCOMHOTHO
TIOTJ/IOIIAOINIYI0 M abCOJ/IFOTHO OTPaXKaroIyld ToBepXHOCTh). OmbiTel I1. H.
Jlebenena.

BosiHoBBIe cBoMicTBa yactull. Bonnel e bpouns. [lnivHa BoHb! e Bpouns u
pa3Mepbl 00/acTH JIOKaAW3alu [ABWXKYIIENWCs dYacTullbl. Kopmycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 3/71eKTpPOHOB Ha KPUCTaLIax.

Crietduka ru3smepeHui B Mukpomupe. COOTHOIIIEHUs] Heorpe/enéHHOCTel
[eiizeHbepra.

TexHUUecKue yCTPOWCTBA M TEXHOJOTMYEeCKHe TPOLeCChl: CIIeKTPOMeTp,
doTossieMeHT, GOTOAATUMK, TYHHEJIbHBIM MUKDPOCKOM, COJHeuHasi Oartapes,
CBETOUO[,.

demoHncmpayuu.

®oTo3(pdeKT Ha yCTaHOBKE C LIUHKOBOM I/IaCTUHOM.

WccnenoBanue 3aKOHOB BHellIHero (oTosddekra.



WccnenoBanne  3aBUCHMOCTH  COMPOTUB/IEHUSI  MOJIYIIPOBOJAHUKOB — OT
OCBeIL[éHHOCTH.

Ceeroauop,.

CosiHeuHasi GaTapesi.

YueHuuecKuli 3KkchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenue nocrosiHHoM [11aHKa Ha OCHOBe Hcc/ieoBaHUs (hoTo3(deKTa.

NccnenoBanne 3aBUCUMOCTH CUIIbI TOKA Yepe3 CBeTOAUO/] OT HarlpsyKeHHs.

Tema 2. Du3uka amoma.

OrnbITEl MO KCC/IeJOBaHUIO CTPOeHWs1 aToMa. IlnaHeTapHas MoZenb aToma
Pesepdopa.

[Toctynatel bopa. 3nyuenue u norsiomeHre ()OTOHOB IPH Mepexo/ie aToMa
C OJIHOTO YPOBHS SHEPryy Ha JPYTrOM.

Bupl criekTpoB. CrieKTp ypOBHEH SHepruM aToMa BOA0pO/a.

CrioHTaHHOe U BBIHY)X/IEHHOe H3/1yueHue ceta. Jlasep.

TexHUUYeCKHe YCTPOMCTBA U TEXHOJOTUUECKHEe TIPOLIeCChl: CEeKTPaJbHbIN
aHam3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITBIOTEP.

demoncmpayuu.

Mopens onbita Pesepdopaa.

HabmrojeHue TMHeYaThIX CTIeKTPOB.

Y CTPOUCTBO U AENCTBYE CUETUMKA MOHU3UPYIOIIUX YaCTHLI.

OrnpefienieHye AJIMHBI BOJIHBI JIa3€PHOTO U3/TyUeHUS.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

HabnroseHure TMHeMUaToOro CrieKkTpa.

WccnenoBanue crieKTpa pa3pekeHHOr0 aTOMapHOTO BOZAOPOJA W HM3MepeHHe
TOCTOSTHHOM Pujbepra.

Tema 3. @u3uka amomHO20 0pa u 31eMeHMAapHbIX Yacmuy.

HyknonHasi mozens sipa ['eitseHOepra—liBaneHnko. 3apsii simpa. MaccoBoe
yucio saapa. sotomnel.

PagroakTUBHOCTL. Asb(a-pacriaj. OJIEKTPOHHBIM W TIO3UTPOHHBLIM OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH paJyOaKTMBHOIO pacnaja. PaJuoakTUBHbIE W30TOIbI B TIPHUPOJE.
CBOUCTBA WOHU3UPYIOLEr0 WU3MyueHUs. BivsHUe paIMOaKTUBHOCTU HA >KUBBIE
opraHusMmsbl. EcTecTBeHHbIN (POH H3nydyeHus. [Jo3umMeTpusi.

OHeprus CBsI3U HYKJIOHOB B sifipe. nepHble cubl. ledeKT Macchl sijpa.

SinepHble peakiuu. [JeneHue u cuHTes sjep. SnepHbie peakTophl. [1po6ieMbl
yIpaB/IsieMOr0 TEPMOSIAEPHOTO CHHTe3a. OJKOJIOTMYeCKUe acIieKThl pPa3BUTUS
SIIePHOM SHEPreTHKHU.

Metobl perucTpanuy U UCCaef0BaHUs 3/IeMeHTapHbIX YaCTHLI.



dyHIaMeHTa/bHble B3aUMOJENCTBUSI. bapHOHBI, Me30HbI U JIENTOHBL.
IIpencraBienne o CtangapTHOM Mojiesid. KBapK-rit0OHHasi MO/ie/ib aipOHOB.

du3uka 3a npegenamu CTaHAapTHOU Mozenu. TéMHas Marepus U TEMHasi
SHEeprus.

EauHCTBO puzrueckoli KapTUHBI MUPa.

TexHUyeCcKre yCTPOMCTBA M TeXHOJIOTUUECKHe MPOLeCChl: J03UMeTp, KaMmepa
BuibcoHa, siZiepHbIi  peakToOp, TepPMOsiIepHbIM peakTop, aToMHas 6om0a,
MarHMTHO-Pe30HaHCHasi ToMmorpadusi.

YueHuuecKuli 3kchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

WccnenoBaHue TpekoB yacTui] (110 TOTOBLIM (poTorpadusm).

WccnenoBanue palu0akKTUBHOIO (JOHA C UCTIO/Ib30BAaHUEM I03UMETPa.

V3yueHue Tior/ioieHus 6eTa-uacTHI] a/TFOMUHKEM.

Pa3pesn 5. J/ieMeHTbI aCTPOHOMMH U acCTPO(U3NKH.

OTanbl pa3BUTHUS acTpoHOMUU. [Ipuk/iaHOe 1 MUPOBO33peHUeCKoe 3HaueHue
acTpoHOMHH. [IpUMeHMMOCTb 3aKOHOB (DU3UKUA [Jid OOBSCHEHUS] TIPHUPO/bI
KOCMHYECKHX 00BEKTOB.

MeToapl aCTPOHOMUUECKHX UCCIeqoBaHUU. (COBpeMeHHble ONTUYeCKHe
TesIeCKOMbl, PaIM0TEe1eCKOMbI, BHeEAaTMOC(hepHasi aCTPOHOMUSI.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
JIBUYKEHUe.

CoJsiHeyHasi cucrema.

Connue. CosiHeyHast akTUBHOCTb. VIcTouHMK 3Hepruv CoJiHLa U 3BE31,.

3BE3/Ibl, X OCHOBHbIE XapaKTePUCTHUKU. JluarpaMma «CreKTpa/ibHbIA Kaacc —
CBETUMOCTb». 3BE3/Ibl [JIaBHOW IMOC/Ie40BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3[ TJIaBHOW MOCJ/IeJOBATe/IbHOCTU. BHyTpeHHee CTpoeHHe
3B637. CoBpeMeHHbIe Tpe/CTaB/IeHns O MPOUCXOXKAeHUU U 3Bosonuu CosHia U
3BE3/. JTarnbl )KU3HU 3BE3].

Mneunsii [lyte — Hama [anaktvka. Ilosnoxkenve u aBvkeHue ComHIA B
lNanaktrke. Turnbl rasakTuk. PaguorasnakTuku U KBa3apbl. UépHBIe ABIPEI B fApax
rajakTHK.

Bcenennas. Paciiupenne BcenenHoii. 3akoH Xa606s1a. Pa3beranue ranakTuK.
Teopus bosblioro B3pbiBa. PelMkToBOE U3TyueHue.

MacirabHasi ctpykrypa BeesenHoit. MeTaranakTHka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuuecKue Hab/1100eHUs1.

Habsmojenust 3Bé31H0T0 Heba HEBOODPY)XKEHHBIM TJIa30M C HCIIO/b30BaHUEM
KOMITBIOTE@PHBIX TPUIOKEHUM [I7Isi oTipeiesieHUsl TToI0KeHUs] HebeCHBbIX 00BEKTOB
Ha KOHKDeTHYIO0 [JaTy: OCHOBHble co03Be3fusd (CeBepHOro IOJyllapus U sipKue
3BE3/bl.



HabGmomenusi B Tesmeckorn JIyHbI, Ti7laHeT, TyMaHHOCTeH U 3BE3/HBIX
CKOTJIEHUN.

du3nuecKui NPaKTUKYM.

Criocobb1 n3MepeHust (GM3MUeCKUX BEJIMUMH C UCTI0/Ib30BaHUEM aHa/IOTOBbBIX
U 1[U(POBBIX U3MEPUTETHHBIX TTPUOOPOB 1 KOMITBIOTEPHBIX AATUUKOBBIX CHCTEM.
ABCO/IOTHBIE M OTHOCHTE/IbHbIE TTOTPeITHOCTH U3MepeHud (pu3nuecKuxX BeUurH.
Ol1ieHKa rpaHUI] MOTPeLIHOCTeMN.

[IpoBeseHre  KOCBEHHBIX M3MeEpDEHWHM, HWCCAe[JOBaHUM  3aBUCHUMOCTEU
bu3nUeCKUX BeMUWH, TIPOBePKa Tpe/oyKeHHBIX THroTe3 (BbIOOD u3 pabor,
OMUCAHHBIX B  TeMaTMYeCKHWX pa3fefaX «YUeHUYeCKUWd  SKCIIePUMEHT,
naboparopHblie paboThl, TPAKTUKYM» ).

O0o01aroiiee MOBTOPEHHE.

O06o011ieHre ¥ crCcTeMaTH3al[|sl COZlep>KaHUsI pa3fiesioB Kypca «MexaHHKa»,
«MornekynsipHasi (pv3MKa U TepMOJUHAMUKa», «IeKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIeLMaJbHOM TEOPUU OTHOCUTETBbHOCTH», «KBaHTOBast
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb u3Mku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYEeCKOM,
COLIMA/IbHOM U 3TMYeCKoU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMMM B COBPEMEHHOW HAay4YHOW KapTHMHE MUPA, 3HaueHHe OMUCATe/IbHOM,
CUCTeMaTU3UPYHOLel,  OOBSCHUTEBHOW W TIPOTHOCTUYECKOM  (pyHKUUN
dbu3rueckoi Teopuu, poJib hU3NUeCcKoi Teopuu B (HOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (u3mueckoll KapTUHe MHpa, MecTo (pu3nueckoil KapTUHbI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HayYHbIX MpPe/ICTaB/IeHUH O MPUPOJE.

MexnipesMeTHbIe CBA3M.

W3yuenne Kypca ¢u3uku yrayonéaHoro ypoBHss B 11 Kiacce
OCYLLECTBJISIETCSI C YUETOM COJiepKaTe/bHbIX MeXIIpeJAMETHbIX CBSI3el C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMUsA, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢u3uueckasi BeJMUMHA, 3aKOH,
Teopusi, Hab/IO/ieHre, SKCIIepUMEeHT, MOJeIUpOBaHue, MOJeb, U3MepeHue,
TIOTPEITHOCTH M3MepPeHU, U3MepUTe/ibHbIe TpUbopsI, I poBasi 1abopaTopusi.

Mamemamuka: pelieHre CUCTeMbl YpaBHeHHMW. TpUrOHOMeTpUYecKre
GyHKUMU: CUHYC, KOCUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMUHAT, C/I0)KeHUe BEKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (QyHKuMNA. [Ipu3Haku MoJ00HsT TPEyro/bHUKOB,
oripe/iesieHue T/IOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buoaozus: >reKTpuueckue sIBJeHUs B JKMBOW TMpHUPOZe, KoseOaTesbHbIe
JBIKEHHSI B JKUBOW TMpHUPOJe, SKOJOTUYECKHWe PUCKU TpUA TPOU3BOJCTBE
3JIEKTPOSHEPTMH,  SJIEKTPOMarHUTHOE  3arpsi3HeHHWe  OKpY’Karollled  Cpefbl,



y/IbTPa3ByKOBasi [MarHOCTUKa B MeJULMHe, ONTHYeCKue SBJIeHUs B >KUBOU
rpupoze.

Xumus: CTpoeHre aTOMOB U MOJIeKYJ1, KpUCTa/l/InyecKasi CTPYKTypa TBEPZbIX
TeJ, MeXaHW3Mbl 00pa30BaHUSI KPUCTA/UTMUECKOM peIIeTKH, CIeKTpaIbHbINA
aHa/ms.

TI'eocpacpusn: marHuTHble TIOMOCAa 3eM/M, 3aJeXU MarHUTHBIX —PYA,
dhoTOoCHEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

TexHon02usn: TIpUMeHeHUe IIOCTOSIHHBIX MAarHUTOB, 3JIeEKTPOMarHuTOB,
3/IeKTpo/iBUraTe/ib $IKoOU, reHepaTop MepeMeHHOr0 TOKa, MHAYKIMOHHas Tieub,
JIMHUW 371eKTpoliepe/ay, 3/1eKTpoABUrare/ib, pajap, pajguorpruéMHUK, TeaeBU30p,
aHTeHHa, Tene¢oH, CBY-reub, ynbTpa3ByKOBas [JAUAarHOCTUKA B TEXHUKE,
MIPOEKIMOHHBIN arrapar, BOJIOKOHHAsl OTTHKa, COJTHeuHasi OaTapesi, ClTyTHUKOBbIE
NIPpUEMHUKHY, fi/lepHasi SHepreTyka U 3K0JI0OrMyecKue acrekTbl eé pa3sBUTHS.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA3OBAHUA/INMYHOCTHBIE PE3YJ/IbTATBI

JINMUHOCTHBIE PE3YJ/IbTATHI

JIMYHOCTHBIE Pe3y/IbTaThl OCBOeHUs yueOHOro rpegMeTa «PU3MKa» TO/KHBI
OTpa)kaTb TOTOBHOCTb U  CIIOCOOHOCTb  OOyuaroluXCs PYKOBOJCTBOBAThCS
chOpMHPDOBAaHHOM BHYTPEeHHeW TI03Ul[Meld JIMYHOCTH, CUCTEMOW [[€HHOCTHBIX
OpHeHTALWi,  TIO3UTHBHBIX  BHYTPEHHUX  YOeXIeHWM,  COOTBETCTBYIOIINX
TPAJIUL[MOHHBIM 1[eHHOCTSIM POCCUMCKOr0 00IIlecTBa, paciliipeHre >KU3HEeHHOTO
OMbITa W OMbITa AESTeJbHOCTA B TMpOLIeCCe peaau3alid OCHOBHBIX HarpaB/ieHUH
BOCITUTATE/IbHOU /1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

rpa)k/laHCKOr0 BOCNIUTAHMSA:

e copMHPOBaHHOCTB TPAXKAAHCKOM TO3ULINK 00yJaroIerocs Kak
aKTUBHOT'O U OTBETCTBEHHOT'0 WjieHa POCCUMCKOro 00I1[eCTBa;

e TPHUHATHE TPAJAULIMOHHBIX 00IIleUe/I0BeUeCKMX TYMaHUCTHUECKUX U
JIeMOKDPaTUUeCKHX 1L[€HHOCTeH;

e TOTOBHOCTb BECTU COBMECTHYIO /leITe/IbHOCTh B MHTepecax rpak/JaHCKOTro
o0I11iecTBa, yuaCcTBOBaTh B CaMOYIIpaB/ieHUH B 06pa3oBaTe/IbHOM OpraHu3alvy;

e yMeHHe B3ahMO/IelCTBOBATh C COLIMA/IbHBIMU UHCTUTYyTaMH B
COOTBETCTBUM C UX QYHKIUSAMU U Ha3HAUeHUEM;

e TOTOBHOCTb K T'YMaHWUTapHOMW U BOJIOHTEPCKOM JeSITe/TbHOCTH.

NaTPUOTHUYECKOT0 BOCTIMTAHMS:

e C(OPMHUPOBAHHOCTb POCCUMCKOM TPaKJaHCKOW UeHTUUHOCTH,
MaTpyUOTU3Ma;

e [IEHHOCTHOE OTHOLIEeHUE K TOCyZapCTBEHHbIM CUMBOJIaM, JOCTHKEHUSIM
POCCUMCKUX YUEHbIX B 00/1aCTU (UMK U TEXHUKE.

AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 TIOBe/IeHMS;

e CITIOCOOHOCTD OIIeHWBATh CUTYALWIO U TIPUHUMATh OCO3HAHHBIE PellieHus,
OpPUEHTHPYSCh Ha MOpaibHO-HPaBCTBEHHbIE HOPDMbI M LIEHHOCTH, B TOM UHC/IEe B
JesATe/IbHOCTU YUEHOTO;

e 0CO3HaHMe JIMUHOIrO BK/IaZia B TIOCTPOEHNEe YCTOMUMBOTrO OyAyIIiero.

3CTeTHUYEeCKOr0 BOCTIMTAHUSA:

e SCTeTUUYeCKOe OTHOLIEHWEe K MUPY, BK/IHOUasi 3CTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIEro (PU3NUeCKON HayKe.

TPYAOBOI0 BOCIIUTAHMS:
e MHTepecC K pa3/IMuHbIM cpepam rnpodeccroHanbHON JesiTeTbHOCTU, B TOM



yKC/ie CBSI3aHHBIM C (PM3MKOM M TeXHUKOW, yMeHHe COBepIIaTh OCO3HAHHBINA BBIOOD
Oynayiiieii ipodeccuu ¥ peanrM30BbIBaTh COOCTBEHHbBIE JKU3HEHHbIE TI/IaHbI;
e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OPa30BaHUIO B
obmacty hU3UKKU Ha TIPOTSHKEHUH BCel JKU3HHU.
JK0/I0TUYeCKOr0 BOCITUTAHUSA:
e c(hopMHPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYPhI, 0CO3HaHHe T/1006a1bHOr0
XapakTepa 3KOJI0rMueckux mpobsem;
e TIJIAHMPOBaHWeE U OCYIeCTB/IeHHe IeCTBUM B OKPYKarolller cpejie Ha
OCHOBe 3HaHWMS LieJiel YCTOMUYMBOTO Pa3BUTUS Ue/I0OBeUeCTBa;
e paclUVpeHME OIbITa JAeITeIbHOCTH IKOJIOrMYeCKOU HarpaB/IeHHOCTH Ha
OCHOBe MMEHOIUXCS 3HaHUM 10 (PU3KKe.
LeHHOCTH HAyYHOr'0 MO3HAHMS:
e c(hOpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLL[ET'O COBPEMEHHOMY
YPOBHIO pa3BUTHS (GH3UUECKON HayKU;
e 0CO3HAHWeE LIeHHOCTU Hay4YHOU [lesiTeIbHOCTH, TOTOBHOCTb B MpOLiecce
M3yuyeHusi (PU3MKU OCYILeCTB/IATh MPOEKTHYI0 U UCC/Ie[0BaTebCKYHO /leTe/IbHOCTh
VHAVBU/Ya/lbHO U B TPyIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble jloruyecKue AeiiCTBHA:
e CaMoCTOATebHO (POPMYIMPOBATh U aKTyaau3upOBaTh Mpobiiemy,
paccMaTpuBaTh eé BCECTOPOHHE;
e ONpejensTh Lie/u JesTebHOCTH, 3a/laBaTh NapaMeTpbl U KPUTEPUU UX
JOCTYDKEeHUS;
* BBbISIB/IATH 3aKOHOMEPHOCTH U MPOTHUBOPEUNs B pacCMaTpUBaeMbIX
($U3MUeCKUX SIB/IEHUSX;
 pa3spabatbIBaTh IJIaH pellieHus Pob/ieMbl C yUéTOM aHa/IM3a UMEIOIIUXCS
MaTepuabHbIX U HeMaTeprabHbIX PeCypCOB;
e BHOCUTb KOPPEKTUBBI B [IeSITE/IbHOCTh, OL|eHUBATh COOTBETCTBHUE
pe3y/bTaToB Lie/siM, OLIeHMBaTh PUCKU 0C/Ie/ICTBUH [1esiTe/IbHOCTH;
e KOODAWHHPOBATh U BBIMOHATL Pab0OTY B YCJIOBUSIX PeasbHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOT'O B3aUMO/1eHCTBYSI;
e pa3BUBaTh KpeaTUBHOE MbIILIJIeHHe TIPY pellleHNuH )KU3HeHHbIX MpobJieMm.
Ba3oBble Hccie/joBaTe/IbCKUe AelCTBUS:
e BJIaJieTh HAYYHON TEPMUHOJIOTHEHN, KIIOUeBbIMU MOHATHSMA U METOZAMU
(bu3rMuecKou HayKuy;
e BJIA/IeTh HaBbIKaMU yueOHO-UCC/IeJ0BaTeIbCKON U MPOEKTHOU



nesTelbHOCTU B obmacT  (U3MKKM,  CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CAMOCTOSITE/ILHOMY TIOMCKY METO/IOB pellleHHs 3a/lau (hMU3UUeCKOTO COJepyKaHus,
TIPUMEHEHHIO Pa3/IMUHBIX METO/IOB ITO3HAHUS;

e BJIAJeTh BU/IaMH ZIeSITeJTbHOCTH TI0 TTOTyYeHUI0 HOBOTO 3HAHUS, ero
WHTepIipeTaly, TpeoOpa30BaHMI0 W TPUMEHEHWI0 B Ppa3MYHbIX yueOHBIX
CUTYyalLUsiX, B TOM YMCJie TIPU CO3Z,aHUU yueOHBIX MPOEKTOB B 00/1aCTH (PU3KKU;

BBIIBJISAT IPUUMHHO-C/Ie/[CTBEHHBIE CBSI3HM U aKTya/IM3UPOBaTh 3a/iauy,
BBIIBUTATh TUTIOTe3Y e€ pellleHus, HAXOJUTh apI'YMeHThI /Jis JoKa3aTe/lbCTBAa CBOUX
yTBep)KAeHUM, 3aJjaBaTh MTapaMeTphbl U KpUTEPUU pellleHus;

e aHaIM3MPOBATh T0JyUeHHbIe B X0O/ie pellleHUs 3a/lauM pe3y/IbTaThl,
KPUTHUECKU OLI€HWBaThb MUX JOCTOBEPHOCTh, MPOTHO3MPOBATh M3MEHEHHe B HOBBIX
yCJIOBUSIX;

e cTaBUTh U (HOPMYJ/IMPOBaTh COOCTBEHHBIE 3a/lauk B 0Opa3oBaTebHOM
JesiTe/IbHOCTU, B TOM UMCJIe TIpYU U3yyeHUu (QU3UKWY;

e JlaBaTh OLIEHKY HOBBIM CHUTYalL[MsIM, OLIeHUBATh TIPUOOPETEHHBIM OIThIT;

e yMeTh MepeHOCUTD 3HaHUS 110 (pU3KKe B TIPaKTUUECKyro 00/1acThb
YKU3HelesITe/TbHOCTH;

e yMeTh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MpPeIMeTHBIX 00sacTel;

e BBIJBUTATb HOBBIE HIEH, TTPe/ijlaraTh OPUTUHAJIbHBIE TIOIX0/IbI U PEIeHUS;

e CTaBUTH ITPOOJIEMBI U 3a/]aUM, [OITyCKAIOII[He a/ibTePHAaTHBHbIE PellleHusl.

Pabora c uaopmanmeii:

e BJIaJieTh HaBbIKaMU T0/IyueHus1 MHGopMaluu GU3NYecKoro coiep kKaHus
W3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTB/IATH ITOMCK, aHAJIU3,
CUCTeMaTH3allii0 U HWHTEepIpeTanuio WHGOpPMAI[UM pa3/IudHbIX BUAOB W (opM
TIpe/[CTaB/IeHUSI;

e OL|eHUBATh JI0CTOBEPHOCTb MH(OpPMaLIWY;

e HCITO/Ib30BaTh Cpe/icTBAa MH(MOPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEeXHOJIOTMA B peIlleHHHd KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHW3al[MOHHBIX
3a/1a4u ¢ cobmogeHrneM TpeboBaHU PrOHOMHUKU, TEXHUKUA 0€30T1aCHOCTH, TUTHEHbI,
pecypcocbepexxeHusl, TIPaBOBBIX U STUYECKUX HOPM, HOpPM HHGOPMAI[MOHHOMN
0e3011acHOCTY;

e CO37]aBaTh TEKCThI (hU3UUECKOTO COiepKaHus B pa3/IMUHbIX (popmarax C
yu6TOM Ha3HaueHUsi MHGOPMAI[MU U 11e/IeBOU ayAUTOPUH, BbIOHpasi ONMTHUMAa/bHYIO
¢dbopMy TpescTaBieHUs] U BU3yaTu3aliiu.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUueOHbIe JeHCTBHUS:

e OCYIIeCTB/ATH 00l[eHHe Ha YPOKax (GU3UKU 1 BO BHEYPOUHOU
NesiTe/IbHOCTY;

e pacro3HaBaTh MPeANOChUTKA KOHMIMKTHBIX CUTYal[Uil U CMArYaTh
KOH(JIVKTBI;



e Pa3BEPHYTO U JIOTUUHO M3/IaraTh CBOIO TOUKY 3peHHsI C UCTI0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

e TIOHMMATh U UCM0JIb30BaTh PEUMYILeCTBA KOMaHAHOU U
WHAVBU/Iya/TbHOM pabOoThI;

e BbIOMpATL TEMATHKY U METO/IbI COBMECTHBIX JIEMCTBHI C YUETOM 00X
HMHTEpPeCcoOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJIJIeKTUBA;

e TIPUHUMATh L€/ COBMECTHOU J1eITe/IbHOCTU, OPraHU30BbIBaTh U
KOODJWHUPOBAThb [EeUCTBUSI TI0 €€ JOCTHM)KEHHIO: COCTaB/SThb IJIaH [IeMCTBUH,
pacrpeiefiiTh POJM C YYETOM MHEHMM YUYaCTHHUKOB, OOCYXKJaTb pe3y/bTaThbl
COBMECTHOM paboThI;

e OLIeHMBAaTh KaueCTBO CBOEro BK/a/a U KaKJ0ro y4aCTHUKA KOMaH/Ibl B
OOIIMii pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

e TIpe/jiaraTb HOBbIe MMPOEKThI, OL|eHWBAaTh H/er C TTIO3ULIMM HOBHU3HBI,
OPUTHMHA/IbHOCTHU, MPAaKTUYeCKOW 3HAUMMOCTH;

e OCYILECTBJISITh TIO3UTUBHOE CTpaTernyeckoe rMoBe/leHre B Pa3/IMUHBIX
CUTYAI[UsX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PerynsiTHBHBIE YHHBEpCa/IbHbIE yUeOHbIe 1eliCTBUA
Camoopranusanmsa:

e CaMOCTOSITE/IbHO OCYILIeCTB/ISITh TT03HABATE/IbHYIO esITe/TbHOCTh B
obmactd (U3UKU ¥ aCTPOHOMUU, BBISBJIATH MPOOJEMBI, CTaBUTh W (HOPMYIUPOBATh
coOCTBEHHBIE 33/1aul;

e CaMOCTOSITe/IbHO COCTaBJIATh MJIaH pellieHUs] PACUETHBIX M KaueCTBeHHbIX
3a/]a4, IUIaH BBITIOJTHEHUS TPAKTHUYEeCKOW pabOThI C YUETOM HUMEIOIUXCS PeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTe! U MPeATIOUTeHUI;

e JlaBaThb OLIEHKY HOBBIM CUTYal[UsIM;

e PpacCIIVMPATh PAMKH yueOHOT0 TpeiMeTa Ha OCHOBe JINUHBIX TIPeTIOUTeHHH;

e JleflaTb OCO3HAHHBIN BBIOOP, ApIrYMEHTHPOBATh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pPellIeHHE;

e OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

e crnocobcTBOBaTH (HOPMHPOBAHUIO U MPOSIBJIEHUIO 3PYIULIMK B 00/1aCTH
(H3MKH, TIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTe/IbHBIN U KYbTYPHBIN YPOBEHbD.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIM UHTE/IJIEKT:

e JlaBaTh OLIEHKY HOBBIM CHUTYaldsIM, BHOCUTb KOPPEKTUBHI B [1eSITe/IbHOCTD,
OLIeHMBaTh COOTBETCTBHE pe3y/IbTaTOB LIeJIsiM;

e BJIQJEeTh HaBbIKAMM TI03HABaTe/lbHOMW pedyieKCMd KakK  OCO3HaHHUS

COBepIIaeMbIX IeUCTBUM U MBICJUTE/TbHBIX MPOLIECCOB, UX Pe3YJIbTaTOB U
OCHOBAHHU;

e HCIOJIb30BaTh MPHUEMBI peIeKCHH /IJIs1 OLIeHKU CHUTYaI[|H, BbIOOpa

BEPHOTO pellleHus;



e yMeTh OLIeHHWBaTh PUCKHU U CBOEBPEMEHHO MPUHUMATh PellieHHs 110 UX
CHIDKEHHUIO;

e TPUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX TP aHAIN3e pe3y/bTaToB
nesiTe/IbHOCTY;

e TpUHUMAaTh Ce0si, TOHWMAasi CBOU HeJJOCTAaTKU U IOCTOUHCTBA;

e TPUHUMAaTh MOTHUBBI U apTyMeHThI IPYTUX MIPU aHan3e pe3yabTaToB
NesITe/IbHOCTY;

 TIIpU3HABATh CBOE IPaBO U MTPABO APYTUX HA OMIUOKH.

B mipoliecce AOCTW>XeHUsI JUYHOCTHBIX Ppe3y/bTaTOB OCBOEHHS IPOrPaMMbI TI0
bu3MKe /g ypoOBHS cpeAHero o0miero oOpa3oBaHus y  00yuaromuxcs
COBEpIIIeHCTBYETCS 9MOILIMOHA/TEHBIM VHTEJIIEKT, TIpe/ITT0/1ar Ao
chOpMHUPOBAaHHOCTb:

e CaMOCO3HaHMSI, BK/IFOUAIOII[ET0 CTIOCOOHOCTh MOHUMATh CBO&
IMOL[MOHA/IbHOE  COCTOSIHWe, BU/IeTh HallpaB/ieHHsI pa3BUTHsS  COOCTBeHHOM
IMOIL[MOHAILHOU C(hepbl, OBITH YBepEHHBIM B Ce0e;

e CaMOpery/JIMpPOBaHusl, BKJIFOUAIOIIIer0o CaMOKOHTPOJIb, YMeHe TIPUHAMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHWe, CIOCOOHOCTh  afaNTHPOBAThbCA K
9MOL[MOHA/IbHBIM W3MeHeHHUsIM U TIPOSIB/ISIT THOKOCTb, OBbITh OTKPLITHIM HOBOMY;;

e BHYTPeHHel MOTHMBAIIWH, BK/IIOUAIOII[e} CTpeMIIeHre K JIOCTYKEHUIO 11eTH
W YCIlexy, ONTHMH3M, WHHUI[MaTUBHOCTb, YMeHUe [eHCTBOBATb, WMCXOZS W3 CBOMX
BO3MO>KHOCTEH;

e SMIIAaTUH, BK/IHOYAOIel CrTIOCOOHOCTh TOHUMATh SMOL[MOHAIbHOE
COCTOSIHWE JIDYTHX, YUHUTBIBATH €ro IPHU OCYIIeCTB/IEHHUHM OOIIeHUs], CTTIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

e COI[MA/IbHBIX HAaBLIKOB, BK/TFOYAKOIIUX CIIOCOOHOCTH BBICTPAaUBaTh
OTHOILIEHUSI C JPYTUMH JHOAbMH, 3a00THUTBCS, TIPOSB/STH WHTEpPeC W pa3pellaTh
KOH(JTUKTBI.

INIPEJIMETHBIE PE3YJ/IbTATBI

K koH1ly 00yuenusi B 11 k1acce TipeZiMeTHbIe pe3y/bTaThl Ha yry0/JEHHOM yPOBHe
JIO/KHBI OTPaykaTh C(HOPMHUPOBAHHOCTh Y 00yUaroIMXCsl yMeHHU:
e IIOHUMAaTbh POJIb (PM3UKU B SKOHOMUYECKOH, TEXHOJIOTUYECKOM,

COLIMA/IbHOM U 3TUYECKOM cdepax JesiTebHOCTH YesioBeKa, PoJjib U MeCTO (DU3MKU B
COBpPeMEHHOM Hay4yHOW KapTWHe MHpa, pOoJib aCTPOHOMUM B IIPAaKTAYECKON
JlesITe/IbHOCTU YesioBeKa U JlajbHeullleM HayYHO-TeXHUYEeCKOM pa3BUTHUM, 3HaUueHUe
OMMCaTe/IbHON, CHCTeMaTH3HPYIOIer, OObSICHUTE/NIbHOM UM  TPOrHOCTUYECKOM
GYyHKUMKA  (U3WUeCKOM TeOpuM — 371eKTPOJWHAMHUKH, CreLualbHOW Teopuu



OTHOCUTE/IbHOCTH, KBaHTOBOM (DM3MKH, posb (hU3rMuecKol Teoprud B (hOPMHUPOBaHUU
rpe/icTaB/ieHnd 0 (PHU3UUEeCKOW KapTUHe MUpa, MeCTO (pU3UUecKord KapTUHBI MUpa B
00ITIeM psiTy COBPeMEHHBIX eCTeCTBEHHO-HAayUHbIX TTPe/ICTaB/IeHUH O IIPHUPO/E;

e pa3/nIUuaTh yCJIOBUS MPUMEHUMOCTHU Mojiesieli (hr3udecKux Te u
TIPOLIECCOB (SIBJIEHUH): OAHOPOHOE 3/IeKTPUYECKOe U OJJHOPOJHOE MarHUTHOe TI0JIs,
rapMoHUUecKre KoJjiebaHUs, MaTeMaTUueCKWi MasiTHUK, WZealbHbIA TPYXKUHHbBIN
MasiTHUK, TapMOHWYeCKHe BOJIHBI, WJealbHbI Kojie0aTebHbId KOHTYDP, TOHKasi
JIMH3a, MOZiesiell aToMa, aTOMHOTO s/ipa U KBaHTOBOM MO/l CBeTa;

e pa3aMyaTh yCJIOBUS (FPaHMULIbI, 06/1aCTH) TTPUMEHUMOCTH (PU3HNUECKUX
3aKOHOB, TIOHMMaTb BceoOlMi xapakTep (QyHAaMeHTalbHbIX 3aKOHOB U
OrpaHUYeHHOCTb WCII0/Ib30BaHKsI YaCTHBIX 3aKOHOB;

e aHA/MM3MPOBATh U OOBSICHATH 3/IEKTPOMArHUTHBIE TPOLIECCHI U SBJIEHUS,
WCII0J/Ib3ysi OCHOBHBIE TIOJIO)KEHUS] U 3aKOHbI 3/€KTPOJMHAMUKK M CreluaJbHOU
TeOpUU OTHOCUTEbHOCTH (3aKOH COXpaHeHWs 37eKTPUYecKoro 3apsja, Cuia
Awmriepa, cuna JlopeHlja, 3aKOH 3/IeKTPOMAarHUTHOW WHAYKLWH, TpaBwio JleHiia,
cBa3p J/JC caMOMHAYKIMM B 3J/IeMeHTe 3/eKTPUUeCKOW LeMd CO CKOPOCTBEO
M3MeHeHUs] CWIbl TOKa, TIOCTYJIaThl CrelyalbHOU TeOpHUH OTHOCUTENIbHOCTU
OUHILITelHA);

e aHA/M3MPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBIEHHS, UCTIOB3YS
T0JIOKeHUs1 KBAaHTOBOM (hU3MKU (ypaBHeHHe DlHIITeiHa Ay hoTo3ddekra, nepBbiii
M BTOPOM TmOCTynaTel bopa, TpUHLWI COOTHOLLEHHs HeorpeJenéHHOCTen
[elizeHbepra, 3aKOHbI COXpaHEHHsI 3apsiloBOTO U MacCOBOTO UMCe/l W SHepruu B
s/IePHBIX PeakI[usiX, 3aKOH Pa/IM0aKTUBHOTO pacria/ia);

e OMNUCHIBAThH (PU3MUECKHE TIPOLIeCCHI U SIBJIEHUS], UCTI0/Ib3YSI BEJIMUMHBI:
HaTpsDKEHHOCTb  37IEKTPUYECKOro TMOJisl, MOTEeHLMaa 3J1IeKTPOCTaTUYeCKOro ToJis,
Pa3HOCThb TMOTEHLMA/OB, 3/IeKTPOABWXKYLLas CWIa, WUHAYKLUS MarHUTHOrO TIOJis,
MarHUTHBIA TIOTOK, CWIa AMrepa, WHJIYKTUBHOCTb, 3JIEKTPOJABIKYIIlas CUJia
CaMOUWH/IYKLIUU, SHEPrusi MarHUTHOTO TOJIsi TIPOBOJHUKA C TOKOM, PeJISTUBUCTCKUIN
WMITYJIbC, TIOJTHAsi SHEePTUs, SHePTrHsl TIOKOsi CBOOOIHOM YaCTHUI[bl, SHEPTHUS U UMITYJIbC
($hoTOHA, MacCoOBOE UMCJIO U 3aps/ s/ipa, SHEPTUsl CBSI3U /1pa;

e 00BICHATb 0COOEHHOCTH MPOTEKaHUS (GPU3NUECKUX SBJIEHUH:
3/IeKTPOMarHuTHasi WHAYKIUS, CaMOMHAYKIIUS, pPe30HaHC, WUHTep(epeHIs BOJIH,
audpakuys, AUCTepcusi, TO0JHOe BHYTpPeHHee OTpakeHue, (HOTO3/IeKTpPUUYeCKU
3ddekT (dbotosdderT), anbda- U OeTa-pacmajbl sep, TaMMa-U3IyueHue sjep,
(u3nUecKre MPUHIUITLI CIIEKTPAIBFHOTO aHak3a U paboThI jla3epa;

e OIpeJieNiITh HarpaB/ieHWe UHAYKIMA MarHUTHOTO M0JIsl TIPOBO/JHUKA C
TOKOM, CUJ/Ibl AMIiepa U CWibl JIopeHl1ia;

e CTpOUTH M300pakeHUe, CO3/laBaeMoe TJIOCKUM 3epKajioM, TOHKOM JINH30M,

1 PACCUMTBIBATh €r0 XapaKTepUCTUKHY;



e TIPUMEHSITh OCHOBOTIIO/Iararoiiye aCTpOHOMUUeCKe TIOHATUSI, TEOPUHU U
3aKOHBI /IJI aHanu3a W O00BsICHeHUs (U3MUYECKHX IIPOIeCCOB, TPOUCXOASIINX B
3B€3/1aX, B 3BE3/IHBIX CHCTEMax, B MEXraJaKTMUeCKOW cpejie; JBW)KeHUsT HeOeCHBIX
TeJ, BOJIIOLIUY 3BE3/ U BceyeHHO;

e TIPOBOJUTH MCCeOBaHHEe 3aBUCUMOCTel (hHU3UUeCcKUX BeJIMUUH C
WCIIO/Tb30BaHWEeM TIPSIMBIX U3MepeHUM, Tph 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
bUKCcUpoBaTh pe3y/bTaThl MOYyYeHHOW 3aBUCMMOCTU (DU3UUeCKUX BeJMUMH B BU/IE
rpadKoB C y4€TOM aOCOIOTHBIX TIOTPEITHOCTeN W3MepeHHH, /e/laTh BBIBOJBI 10
pe3y/abTaTaM UCCJie/IOBaHMUS;

e TIPOBOJUTH KOCBEHHbIe U3MepeHUs ((U3MUeCKUX BeJIMUUH, [IPU 3TOM
BbIOMpaTh ONTUMAbHBIA  METOZ HW3MepeHMs, OlleHHBaTh abCo/IIOTHBIE U
OTHOCHUTe/TbHbIE TOTPeITHOCTHU MPSIMbIX U KOCBEHHBIX U3MepeHu;

e TPOBOJAUTH OIBITHI 10 TIPOBEPKE MPe//I0’KeHHOM TUI0Te3bl: TIJIaHUPOBAaTh
9KCIIEPUMEHT,  CcoOMpaTh  3KCIepUMEHTa/JbHYI0  YCTaHOBKY, aHaIM3UpOBaTh
TMoJlyueHHbIe pe3y/bTaThl U /leJlaTh BLIBOJ, O CTaTyCe Tpe/lyIoXKeHHOU rUIoTe3bl;

e OIUCHIBATb METO/bI NOTyYeHUs] HayUHbIX aCTDOHOMUUECKUX 3HaHW;

e cobmrofaThk TIpaBuUIa 0€3011aCHOTO TPY/a MpY ITPOBeEHUH MCC/IeJOBaHUH
B paMKax y4eOHOTO 3KCIlepuMeHTa, TMpaKTUKyMa U yueOHO-HCCeloBaTe/bCKOU U
TIPOEKTHOUW /leSITeJIbHOCTH C MCIOJIb30BaHUEM HW3MEPUTENIbHbIX YCTPOUCTB U
nabopaTopHOTo 000py/I0BaHMS;

e pellaTh PaCYE€THBIE 3a/jlau¥ C SIBHO 3aZlaHHOW U HESIBHO 3a/laHHOU
du3nueckol MOZe/IbI0: Ha OCHOBAaHWM aHalM3a YCJIOBUS BbIOMpaTh (uU3nyecKre
MoJlesI, OTBeuarolfie TpeOOBaHUSAM 3a7laud, TPUMEHSITh (OPMY/bI, 3aKOHBI,
3aKOHOMEDHOCTM U TMOCTy/JaThl (PU3WUYECKUX TeOpUM TIpU  HCIOb30BaHUU
MaTeMaTMUeCKUX MeTO/IOB pellleHusl 3afiay, MPOBOJWTb pacuéTbl Ha OCHOBaHUU
MMEIOIIUXCSl [TaHHBIX, aHaIW3UpPOBaTh pe3y/bTaTbl M KOPPEKTHPOBAaTb METO/bI
pellieHusl C YUETOM TT0/TyUeHHbBIX pe3y/IbTaToB,;

e peIlaTh KaueCTBeHHBIE 3a[auu, TpeOyrolre IpUMeHeH s 3HaHU! 13
pa3HbIX pa3/le/ioB Kypca (PU3UKH, a TakKe WHTerpaljiy 3HaHUW U3 JPYTyX MpeMeTOB
eCTeCTBeHHO-HAayUHOI'0 1[MKJ/a: BbICTPAUBaTh JIOTUUYECKYIO 1IeIOUKY PacCy>KAeHUM C
OTIOpO¥ Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (h13UuecKue siBJieHUs;

e CIIO/Ib30BaTh TeOpeTHUeCKHe 3HaHUS [I7Isi 0ObsICHEHMSI OCHOBHBIX
PUHIIUIIOB  pabOTbl M3MEPUTE/NbHBIX IPHUOOPOB, TEXHUUYECKUX YCTPOWCTB U
TEeXHOJIOTHUYeCKUX MPOLIeCCOB;

e TPUBOJAUTH ITPUMEPHI BKJ/IaJla POCCUMCKUX U 3aPYOEXKHBIX YUEHBIX
GU3MKOB B pa3BUTHe Hayku, B OOBSICHEHHWE TIPOI[eCCOB OKPY)KaloIlero Mupa, B
pa3BUTHe TeXHUKU U TeXHOJIOTUM;

e aHA/IM3UPOBATh U OI[€HMBATH MMOCEICTBUS OBITOBOM U MMPOU3BO/CTBEHHOMN



NesiTe/IbHOCTU  4esioBeKa, CBSI3aHHOM C (PU3MUeCKMMM TIpolieccaMu, C TIO3UIUHN
9KO/IOTHYeCKOU 6e3omacHoOCTH, Tripe/iCTaB/IeHUN ) palMoHaTbHOM
TIPUPO/IOTIONE30BaHUM, a TaKXKe pa3yMHOM MCIOJIb30BaHUM [IOCTWDXKEHUM HayKu U
TeXHOJIOTUM /ISl a/IbHeHIIero Pa3BUTHSI UeJIoBeuecKoro o0IIecTBa;

e TPUMEHSTH pa3/nyHble CrIocoObl paboThl ¢ MHGOpPMalHel GU3nIeckoro
coJiepKaHusl C MCI0JIb30BaHHeM COBpeMeHHbIX MH(OPMALIMOHHBIX TeXHOJIOTHH, TIpU
3TOM MCII0/Ib30BaTh COBpeMeHHble WH(OpMallMOHHbIE TeXHOJIOTUU i TIOMCKa,
repepaboTKM U TIpeAbsiBieHHss yuyeOHOM W HayuHO-TIOMY/ISIPHOM MH(OpMaIUY,
CTPYKTYPUDOBaHHSI U WHTepIipeTalyd WH(OPMALUU, TMOMyYeHHON W3 Pa3IUYHBIX
WMCTOYHUKOB, KDUTUUECKU aHATM3MPOBATh MOayyaemMyr0 MHGOpPMALUI0 U OLleHUBAaTh
eé JI0CTOBEPHOCTb KaK Ha OCHOBe HMMEIOIIUXCS 3HaHWM, TaKk U Ha OCHOBe aHa/u3a
MCTOUHMKA UH(POPMaLIUY;

e TPOSIB/ISATH OpraHW3al[MOHHbIE U TT03HaBaTe/IbHbIe YMeHUsI
CaMOCTOSITeJTbHOTO TIPUOOpeTeHus1 HOBbIX 3HAaHWM B TIPOL[eCCe BbITIOJHEHUS
TIPOEKTHBIX U YueOHO-UCC/ieloBaTelbCKUX paboT;

e paboTaTh B rPYIIie C UCTIOTHEHUEM Pa3/IMUHBIX COL[MATbHBIX POJIeH,
TJIaHUPOBaTh paboTy TPyMIbl, pPALMOHAJLHO pacrpefensiTh [esiTeIbHOCTh B
HeCTaHJapTHBIX CUTYalWsX, aJleKBaTHO OL|eHMBaTh BK/aJ Ka)K[Oro W3 yU4aCTHUKOB
TPYMIIbI B pellieHre pacCMaTpHUBaeMOU MpobieMebl;

 TPOSIB/IATH MOTHMBALIHIO K OyAyIIiel nmpodeccroHaibHOM eATeTbHOCTH 110
CreuaabHOCTAM (PU3UKO-TeXHUYeCKOro MpoduIIs.



Cucrema orjeHnBaHusi. @opMa KOHTPOJIS.

TemaTtrueckre TeCThbI WTorossle TeCTbl
[IpoueHt OueHka [IpoueHt OneHka
0-40 «2» 0-40 «2»
41-69 «3» 41-69 «3»
70-94 «4» 70-94 «4»

95-100 «5» 95-100 «5»

OI.[EHKa 0TBETOB y4YadlluXxcsa

[l YCTHBIX OTBETOB OIpPeAe/ISIFOTCS CaeAVIOINe KDUTePHUU OLIEHOK:

OueHKa «5» BBICTaBJISIETCS, €C/IU YUEHUK:

* TIOJTHO pacKpbul COJiepXKaHHWe Marepuaria B 00beMe, TIpeJyCMOTPEHHOM
TIPOrpaMMOM ¥ yueOHUKOM;

* U3/I0KW MaTepuaJ TpPaMOTHBIM $SI3bIKOM B OMpeJe/eHHOW JIOTUUeCKOU
T110C/1e/;0BaTe/IbHOCTH, TOYHO VICII0/Tb3Y S MaTeMaTUYeCcKyo 51
CreLaIv3upPOBaHHY0 TEPMUHOJIOTUIO U CUMBOJIUKY;

* TIPAaBWIHHO BBITIOJIHW Tpaduueckoe n300pakeHHe ajrTOpUTMa U WHbIe UePTeXKU
Y rpaviKu, COMyTCTBYIOLME OTBETY;

* TIOKa3ajq yMeHHe WUTIOCTPHUPOBATh TeOpeTUUeCKHe TIOJI0KEHUSI KOHKPEeTHBIMU
TIpUMepaMHu, TPUMEHSITh UX B HOBOW CHUTYalLUX TIPU BBITIOJIHEHHUHU MPAKTUUECKOTO
3a/laHNs;

* MPOJIEMOHCTPUPOBAJl YCBOEHWE DaHee WM3yUeHHBIX COIMYTCTBYIOIIUX BOIIPOCOB,
chOpMUPOBAHHOCTh M YCTOWUYMBOCTh MCIOJb3YeMbIX TpPH OTBeTe YMeHUM U
HaBbIKOB;

* OTBEYa/l CaMOCTOATe/ILHO 0e3 HaBO/JAIIMX BOIIPOCOB YUMTEJIA.

Bo3MO>KHBI OJHAd-ABe HETOYHOCTH IIPpK OCBEIEeHWH BTOPOCTEIIE€HHBLIX BOIIPOCOB
WJIN B BBIKJ/Id[IKdX, KOTOPbI€ YUE€HHK JIETKO UCIIPABWJI 110 3dMEUYdHHNIO YUNTEJIA.



OneHka «4» BBICTAB/ISIETCS, €C/H OTBET Y/OBJETBOPSET B OCHOBHOM
TpeOOBaHMSM Ha OIIEHKY «5», HO TIpH 3TOM UMeeT OZINH 13 HeJJOCTaTKOB:

B U3/I0KeHWU JI0MyIleHbl Hebosbline rpobesibl, He CKa3WBIIIHMe JJOTMUeckoro u
MH(OPMAaIMOHHOTO CO/IepyKaHUsl OTBeTa;

* JIONy1LeHbl OVH-/Ba HeloueTa NPy OCBeLLeHWU OCHOBHOI'O COZlepKaHus OTBETa,
VICTIpaBJIeHHbIe 110 3aMeYaHuI0 YUUTeJIs;

e fomylleHbl ommbka wid Oosiee ABYX HeJOUETOB TpPH  OCBeIleHUu
BTOPOCTEIeHHbIX

BOIPOCOB WJ/IM B BBIKJIa/IKaX, JIETKO MCIIPAB/IEHHbIE 10 3aMeYaHUI0 YUUTEIS.
OneHka «3» BBLICTAB/ISIETCS, €C/IU:

* HEIO/JIHO WIA HeIoC/e[oBaTe/lbHO pPAaCKpbITO COZlepkaHWe Marepuana, HO
MOKa3aHo oOlllee TIOHMMaHWe BOTpPOCAa U TPOJEMOHCTPUPOBAaHbI YMeHUs,
JI0OCTaTOYHble [/l JajJbHEHIIero yCBOEHUs MPOrpaMMHOIO MaTepuasa, UMeucCh
3aTpy/AHEHUs] WK JOMyleHbl OLIMOKY B OTpe/ie/IeHUH TIOHSTHH, UCII0/b30BaHUU
TEPMUHOJIOTUM, YepTeXkax, OJ0K-CXeM U BbIK/JIa/KaX, MCIpaB/eHHble TI0C/e
HECKOJIbKUX HaBOZSIIUX BOIPOCOB YUMUTEJIs;

* YYEeHMK He CIIpaBW/ICS C TIPUMEHEHWEM TEeOpMM B HOBOM CUTYyalUM TMpH
BBITIOJTHEHUM TIPAKTUUECKOro 3aJjaHusi, HO BBITIOJIHW/ 3aflaHusi 00s3aTe/IbHOTO
YPOBHSI CJIO)KHOCTH TI0 [JaHHOM TeME;

° Impnu 3HdHWKX  Te€eOpeTHUYeCKOro MdaTe€pHrd/id  BBISBJIEHA HeaoCTaTouYHad
C(bOpMI/IpOBaHHOCTb OCHOBHBIX YMEHI/Iﬁ N HABBIKOB.

O1eHKa «2» BbICTAB/ISIETCS, €C/IU:
* He paCKpBITO OCHOBHOE COZiepyKaHre yueOHOro MaTepuara;

* 0OHapy>keHO He3HaHWe WM HeloOHUMaHWe yueHWKOM Oosbliieli uid Haubosee
Ba)XKHOM yacTy yueOGHOro MaTepuarna,

¢ [OONyleHbI OIIMOKNU B orpeaejaeHnmn HOHHTHﬁ, nmpn  HMCI10/Ib30BAHUH
TEPMHWHOJIOTHHU, B YEpPTeXKaXx, O/IOK-CXeM U WHBIX BBIK/IdIKdX, KOTOpLIE He
HCIIpABJIEHBI I10CJI€ HECKOJ/IbLKHMX HABOAAIMWX BOIIPOCOB yUHUTeJIA.

J11 TMCbMEHHbIX KOHTPOJIbHBIX D6160T

OneHka «5» cTaBUTCS 3a paboTy, BLITIOTHEHHYO MOJIHOCTEIO Oe3 o1nMboK 1
HeJJ0UeTOB.

OneHka «4» cTaBUTCs 3a pabOTy, BBIMOJHEHHYIO TOMHOCTBIO, HO TIpU



Ha/IMUUK He OoJiee 0/IHOM OIIMOKK U OJHOT'O He/oueTa, He 0ojiee Tpex HeloueToB.

OuneHka «3» cTaBUTCA 3a paboTy, BBITIOJHEHHYI0 Ha 2/3 Bceli paboTb
TIPaBWILHO WY MPH JOTyIleHn: He 6osiee ofiHOM Tpy6oit ommbKu, He Oosiee Tpex
HerpyObIX OIMIMOOK, OJJHON Herpy0oil OIMOKKM U TpeX HEeJOUETOB, NMPU HaTUUUK
YeThIPEX-TISITH HE/OUETOB.

OuneHka «2» cTaBUTCs 3a paboTy, B KOTOPOM UMC/IO OMIMOOK U HeJoueToB
TIPEBLICUIIO HOPMY JIJIs1 OLIeHKH 3 WJIH TIPaBU/IbHO BBITTOTHEHO MeHee 2/3 paboThl.

1151 1abopaTOPHBIX PaboT.

OuneHKa «5» CTaBUTCS B TOM C/y4ae, eC/Id YYall[Uicsl BBITIOHUI paboTy B
nojHoM 00beMe € cobmoieHneM HeoOX0MMOl TIoC/IeJ0BaTeIbHOCTY TIPOBeZeHNs
OTLITOB M U3MEPEHU; CAMOCTOSATETbHO U pal[MOHaILHO MOHTHPYET HeobXoumoe
o0opy/IoBaHKe; BCE OIBITHI MPOBOJUT B YCIOBUSX M PEXHMMAaX, 00eCrieurBarorx
ToJlyueHHe TIPaBU/IbHBIX Pe3y/IbTaTOB U BBIBOJIOB; CO0/It0/IaeT TpeOOBaHUS TIPABKIT
6e30macHOr0 Tpy/a; B OTUETe TPABW/IbHO M aKKypaTHO BBITIOJHSIET BCE 3arMCH,
Tab/ULbl, PUCYHKH, YepTeXXU, TrpaduKu, BBIYUC/IEHUS, TPaBUIbHO BBITIOIHSIET
aHaJIU3 TIOrPEeIIHOCTEN.

OuneHkKa «4» CTaBUTCS B TOM C/yyae, eC/Id YUall[MiCs BBITIOIHUI paboTy B
COOTBETCTBUM C TPeOOBaHUAMM K OLIEHKe 5, HO JOIYCTW/I ABA-TPU HeZoYera, He
6omee ofiHOM Herpy0Oo# OIMIMOKY ¥ OJHOTO HeZloueTa.

OneHKa «3» CTaBUTCS B TOM CJIy4ae, eC/I Y4alluiicsi BBITIOJTHUI paboTy He
TOJTHOCTBhIO, HO 00BEM BBITIOJTHEHHOM YacTW TaKOB, UTO TIO3BOJISIET TOJIyUUTh
NpaBWIbHbIe pe3y/bTaThl W BBIBOJbI, €CJIM B XO/e TpPOBeJeHUs OmbiTa U
M3MepeHU ObLTN A0MYylleHbl OIUOKH.

OneHKa «2» CTaBUTCS B TOM CJIyuae, eC/Ti yUall[uics BBITOJHUI paboTy He
TIOJTHOCTBIO M 00beM BBITIOJTHEHHOW pab0Thl He MO3BOJISET CAe/aTh MPaBUIbHbIE
BBIBO/IbI, BLIUUC/IEHUST; HAOTFOZIeHYsI TIPOBOW/IMCH HETIPaBUIbHO.

Bo Bcex ciyyasx OILleHKa CHIDKAETCS, eCM yualluhcs He coOumoant
TpeGOBaHMIA TTPaBU/I H€30MaCHOTO TPY/ia.



TEMATHNYECKOE IVNTAHUPOBAHUE

KosnuecTBo uyacos J/IeKTPOHHbIE
HaumeHnoBaHue
Ne (uudposbie)
Ppas3/ie/I0B H TeM Bcer | Kontpoabn IIpakTHueck
n/ o0pa3oBarTe/bHbIE
NporpamMmmabI (] ble padoThI ue padoThI
n pecypchbl
Paszpen 1. 3JIEKTPOJUHAMUMKA
https://
1.1 MaruutHoe 1oJie 14 go.11klasov.net/11-
klass/
https://
C)
1.2 JIeKTPOMArHHTH 13 1 go.11klasov.net/11-
ast MUHAYKLS Ilass/
Wroro no pasgeny 27

Paszpen 2. KOJIEBAHUSA U BOJ/IHBI

https://
MexaHuueckue
2.1 10 go.l1klasov.net/11-
KonebaHus
klass/
https://
DJ/IeKTPOMarHuTH
2.2 P 15 go.11klasov.net/11-
ple KojieOaHus
klass/
MexaHuueckKue 1 https://
2.3 3/1eKTPOMarHUuTH 10 1 go.l1klasov.net/11-
ble BOJIHBI klass/
https://
2.4 OnTuka 25 1 go.11klasov.net/11-
klass/
Wtoro no paspeny 60

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

https://
3.1 OcnoBbe1 CTO 5 1 go.11klasov.net/11-
klass/
Wroro nio pasgeny 5

Pa3pen 4. KBAHTOBASA ®U3UKA

KopnyckysisipHo- https://
4.1 BOJIHOBOMU 15 go.11klasov.net/11-
JAyanusm klass/
https://
4.2 du3uKa atoMa 5 go.11klasov.net/11-
klass/
4.3 dusuka 5 https://
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dTOMHOI'O A44pa U

go.11klasov.net/11-

3/1eMeHTapHbIX Klass/
YacTHL]
Wroro no paspeny 25
Pa3pen 5. 3JIEMEHTBI ACTPOHOMMU N1 ACTPODPU3NKN
DJIeMEHTBI https:/
5.1 aCTPOHOMUH U 12 go.11klasov.net/11-
acTpo(PU3nKu klass/
Wtoro no pa3zpeny 12

Pa3zgen 6. PU3NYECKUHN ITPAKTUKYM

o https:/
6.1 Dusiieckuit 16 16 go.11klasov.net/11-
MPAaKTUKYM Klass/
Wroro no pa3peny 16
Pa3pen 7. OBOBIIAROHIEE IIOBTOPEHUE
Cucrematusanus
1 000011eHe
TipeIMETHOTO
cofiep>KaHus U
OTIbITA Ao
7.1 15 go.11klasov.net/11-
JesITe/IbHOCTH, Klass/
TIPUOOPeTEHHOTO
TIpU U3yUYeHUH
Kypca ¢u3uku 10
— 11 k1accos
Wtoro no pa3peny 15
Pe3epBHOe Bpemsi 10
OBIIEE
KOJIMYECTBO
170 4 16
YACOBIIO
[MTPO'PAMME
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ITIOYPOYHOE IVNTAHNPOBAHUE

KosnuecTBo yacoB J/IeKTPOHHbIE
No Jdara uudpoBbie
Tema ypoka KonTposibubie | IIpakTHueckue
n/n Bcero U3ydeHHusi | oOpa3oBaTe/bHbIE
padoThI paboTbI
pecypchl
B3aumopeiicTBUe MOCTOSTHHBIX
https://go.11klasov.net/11-
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1 Ilass/
MarunutHoe noJsie. ['uniore3a Amriepa
BekTop MarHuTHOM UH, 15158
P Ay https://go.11klasov.net/11-
2 [TpyHLMIT CyTnIepro3ULiMM MarHUTHBIX 1 Ilass/
niosieid. JIMHUYM MarHUTHOW UHAYKLIUA
3 MarsuTHoe I10/1e IIPOBOJHUKA C TOKOM. 1 https://go.11klasov.net/11-
OrieIT DpcTesa klass/
4 Cuna Amriepa, eé HarpaBs/ieHUe U 1 https://go.11klasov.net/11-
MOZIYJTb klass/
5 Pemienue 3anau 1
6 [IprmeHeHure 3akOHa AMriepa. 1 https://go.11klasov.net/11-
OneKTpon3MepuTe/bHbIe IPUOOPHI klass/
Cuia JlopeHija, eé HanpaB/ieHUe U
7 MOAy/b. JIBr>KeHUe 3apsKeHHOU 1 https://go.11klasov.net/11-
YaCTULbl B OJHOPOAHOM MarHUTHOM klass/
rose
8 Pemnienne 3amau 1
https://go.11klasov.net/11-
9 Pabora cusbl JlopeHtja 1 g
klass/
10 Pemnienne 3amau 1
11 MarHuTtHoe 10Jie B BelljecTBe. 1 https://go.11klasov.net/11-
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deppoMarHeTyky, napa- u
JiaMarHeTUKU

klass/

OcHOBHbIe CBOMCTBA (heppOMarHeTHKOB.

https://go.11klasov.net/11-

12
[IpumeHeHue heppoMarHeTUKOB klass/
13 Pewenue 3azau o teme "MaruutHoe
riosie"
14 Pemienne 3amau o teme "MarauTtHoe
rose"
SIBneHue 371eKTPOMarHUTHOM
o https://go.11klasov.net/11-
15 MHAYKIMKU. [TI0TOK BEKTOpa MarHUTHOM Ilass/
VHYKUU
https://go.11klasov.net/11-
16 O C vHayKmMun Ilass/
17 3aKOH 3/IeKTPOMarHUTHOW UHYKLIAU https://go.11klasov.net/11-
®Papazes klass/
18 Buxpesoe snektpruueckoe nosie. Toku https://go.11klasov.net/11-
dyko klass/
19 O C MHOYKMY B JBWXKYLLIUXCS https://go.11klasov.net/11-
TIPOBOZIHMKAX klass/
20 Pemienne 3amau
https://go.11klasov.net/11-
21 ITpaBusno Jlenija Iass/
NupyktuBHOCTL. Karyiiika
https://go.11klasov.net/11-
22 VHJYKTUBHOCTHU B LI€TIH MMOCTOSIHHOTO
klass/
TOKa
73 Asnenne camouHaykuuu. J/1C https://go.11klasov.net/11-
CaMOMH/YKLIUU klass/
24 OHeprus MarHUTHOIO I10/11 KaTYILIKHU C https://go.11klasov.net/11-
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TOKOM. SJ'IEKTPOM(:IFHI/ITHOE nose

klass/

25 Penienne 3amau
26 O06o00611IeHre ¥ CHCTeMaTH3alUs 3HaHUH https://go.11klasov.net/11-
110 TeMe "DJIeKTpOoAUHaMHUKa" klass/
57 KonTponbHast paboTa 1o Teme
"DeKTpoAHaMHUKa"
08 KonebarenbHas cuctema. CBOOOIHBIE https://go.11klasov.net/11-
Komnebanusi. 'apMoHHUeckue KojiebaHus klass/
29 KvnemaTtuueckoe v JruHaMHUUeCKoe https://go.11klasov.net/11-
orrcaHue KoJyiebaTe/TbHbIX JABV)KeHUH klass/
OHepreTuueckoe ornvcaHve. BoiBog
JVHAMHAUEeCKOT0 OMMCaHUs
o https://go.11klasov.net/11-
30 rapMOHUYECKHX KoJyiebaHMi U3 X Ilass/
SHEPreTUUYeCKOro U KWHEMaTUYeCKOro
OMUCaHUs
. https://go.11klasov.net/11-
31 Awmmitya u dasa KosebaHui
klass/
[Tepuog 1 yactoTa Kosiebanuii. [Tepuop
MaJIbIX CBOOO/IHBIX KOJIe0aHuMH
https://go.11klasov.net/11-
32 MareMaThuyecKoro MasTHuKa. [lepuoz Ilass/
cBOOO/IHBIX KOiebaHuH MPy>KUHHOTO
MasiTHUKa
33 3aTyxaroiue KojaebaHus. https://go.11klasov.net/11-
BriHykaeHHbIe KosieOaHMsi. Pe3oHaHC klass/
https://go.11klasov.net/11-
34 ABTOKO/E0aHUS
klass/
https://go.11klasov.net/11-
35 Perienue 3azau

klass/
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Ypok-koHbepeH1us "MexaHuueckue

https://go.11klasov.net/11-

36 KorebaHHUsI B My3bIKa/IbHBIX
klass/
WHCTpyMeHTax"
37 O6o00111eHMEe M CUCTeMaTH3alusl 3HaHUH https://go.11klasov.net/11-
1o TeMe "MexaHuueckue KojebaHusa" klass/
38 OneKTpoMarHUTHbBIE KojiebaHwUs. https://go.11klasov.net/11-
KosebarenbHbIi KOHTYD klass/
®opmyna TomcoHa. CBA3b aMITIUTY Ibl
M https://go.11klasov.net/11-
39 3aps/a KOHJeHcaTopa C aMIUIUTY 01 Iass/
CHJTBI TOKA B KOJIeOaTeTbHOM KOHTYpe
40 3aKOH COXpaHeHus SHepruu B https://go.11klasov.net/11-
uziealbHOM KojiebaTesTbHOM KOHTYpe klass/
3aryxaroLjye 3j1eKTpOMarHuTHhIe
https://go.11klasov.net/11-
41 KomnebaHusi. BeiHyX/1eHHBIe Ilass/
3/IeKTPOMarHuTHbIe Kosie0aHUs
4 [TepemeHHbIM TOK. Pe3ncTop u https://go.11klasov.net/11-
KOH/IeHCaTOop B LielU [lepeMeHHOr0 TOKa klass/
43 Kary1ika UHYKTUBHOCTH B LIeIIH https://go.11klasov.net/11-
[IepeMeHHOI'0 TOKa klass/
44 3akoH Oma /17151 371eKTpUYeCcKou Lienu https://go.11klasov.net/11-
TiepeMeHHOr 0 TOKa klass/
MOoILIHOCTb TEPEMEHHOI0 TOKaA.
. https://go.11klasov.net/11-
45 AMIIIMTyIHOE U IeUCTBYIOLIee Klass/
3HaueHWe CUJIbI TOKA U HalpsDKeHUst
o https://go.11klasov.net/11-
46 Pe3oHaHC B 3/1eKTpHUUeCKOH Lely
klass/
47 Pemnienne 3amau
48 W peanbHblil TpaHCpOpMATOP. https://go.11klasov.net/11-
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[Tpou3BoACTBO, Nepesaya 1
norpe6ieHre 37IeKTPUUeCKON SHeprun

klass/

OKonoruueckre pucku npu
TIPOU3BO/CTBE 3/IeKTPOIHEPIUH.

https://go.11klasov.net/11-

49 KysnbTypa ucrosb3o0BaHus Ilass/
37IeKTPO3HEPTUM B TTOBCEHEBHOM
JKU3HU
50 Pemnienue 3amau
51 Pemnienne 3amau
O06o00611eH1e ¥ CCTeMaTH3alysT 3HaHUH
N https://go.11klasov.net/11-
52 0 Teme "DIeKTPOMarHuTHbIe
klass/
KosiebaHus"
53 MexaHuyeckye BOJIHBI. https://go.11klasov.net/11-
XapakTepuCTUKU MeXaHUYeCKHUX BOJIH klass/
o https://go.11klasov.net/11-
54 CaoiicTBa MeXaHUYeCKUX BOJIH
klass/
https://go.11klasov.net/11-
55 3ByK. XapakTepUCTUKHU 3BYyKa
klass/
56 Wubpas3yk u yabTpas3syk. lllymoBoe https://go.11klasov.net/11-
3arpsi3HeHre OKpY’Karollen cpefibl klass/
57 Pemienne 3amau
58 OJIeKTPOMarHUTHbIe BOJIHBL. V3nyueHue https://go.11klasov.net/11-
3JIEKTPOMAarHUTHBIX BOJIH klass/
59 OHeprus 3/IeKTPOMarHUTHBIX BOJIH. https://go.11klasov.net/11-
CBoliCcTBa 3/1eKTPOMarHUTHBIX BOJTH klass/
[ITkasia 3/1EKTPOMarHUTHBIX BOJIH.
https://go.11klasov.net/11-
60 [IpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH

B TeXHHKe 1 6BITy

klass/
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HpI/IHL[I/IHbI PaaruOCBA3H U TeJIEBUEHN.

https://go.11klasov.net/11-

61 Papnosniokanusi. Dy1eKTpoMarHuTHOe Ilass/
3arpsi3HeHUe OKpYKaroler cpebl

62 KonTponbHast paboTa o Teme
"KosiebaHusi ¥ BOTHBI"

63 CgeT. 3aKOH NpsIMOJIMHEMHOTO https://go.11klasov.net/11-
pacrnpoCcTpaHeHus CBeTa klass/
Perenve 3a1au Ha NprMeHeHWe 3aKOHA

64 MPSIMOJIMHEMHOT0 PaclpOCTPaHeHUs
cBeTa

65 OtpaxeHnue cseta. [1y10cKoe 3epkaiio. https://go.11klasov.net/11-
Cdepuueckoe 3epkaio klass/
[TpenomneHue cBeta. AGCOMIOTHBIN U
OTHOCUTEJTbHBIN TTOKa3aTeb

66 nipesiomyieHust. [To/iHOe BHYTpeHHee Etps:///go.l1klasov.net/11—
oTpaxeHHe. [Ipe/ie/IbHBIN yTro MOJHOTO —
BHYTPEHHET 0 OTPaKeHUsI
PelieHue 3a/1au Ha MpUMeHeHHe

67 3aKOHOB OTpaykeHUs U MpeJIoM/IeHUs
cBeTa

68 Xop nydeii B npu3smMe. Jlucrnepcus cBeTa. https://go.11klasov.net/11-
CnoxxHbIM cocTaB beoro ceerta. Llper klass/

69 JIvH3b1. DOKYCHOE pacCTosIHUe U https://go.11klasov.net/11-
ONTUUeCKasi CUJia JIMH3bI klass/

70 [TocTpoeHue n300paykeHNH B IMH3aX U https://go.11klasov.net/11-
VX CUCTeMax. YBe/InueHue JIMH3bI klass/

71 Penrenue 3a7iau Ha oCcTpoeHue

1300pakeHHH, T10/TyYaeMbIX C
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MOMOIbIO JIMH3

https://go.11klasov.net/11-

72 ['na3 kak ornrrueckas cucremMa
klass/
Pemtenue 3aznau. Ipenesnsl
73 TIPUMEHUMOCTH FeOMeTPUUeCKON
ONTUKYU
74 CKOpOCTh CBeTa U METO/IbI ee https://go.11klasov.net/11-
H“3MepeHus klass/
75 HCIEDCHS. CBETa https://go.11klasov.net/11-
il p klass/
https://go.11klasov.net/11-
76 WnTepdepenius ceeta Ilass/
KorepeHTHbIe UCTOUHUKU. Y C/IOBUS
https://go.11klasov.net/11-
77 HabJ/TFO/IeHUsT MaKCUMYMOB U
klass/
MHUHUMYMOB
78 Perienue 3azmau
https://go.11klasov.net/11-
79 [TpumMeHeHMe UHTepQepeHLINH
klass/
https://go.11klasov.net/11-
80 Oudpakius cBeTa Klass/
a1 [wudpakioHHas peléTka. Y cjioBue https://go.11klasov.net/11-
HaOJTF0/IeHUs T/IaBHBIX MAKCUMYMOB klass/
8o PelleHme 34144 https://go.11klasov.net/11-
az klass/
83 ITorepeyHOCTL CBETOBBIX BOJIH. https://go.11klasov.net/11-
[Tonspu3saiys ceeta klass/
https://go.11klasov.net/11-
84 Pemnienne 3amau

klass/
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https://go.11klasov.net/11-

85 CaeToBble sIB/IeHUs B IIpUpO/ie Klass/
86 O0o00611eHre ¥ CHCTeMaTH3al[MsT 3HaHUH https://go.11klasov.net/11-
1o teMe "OnTuka" klass/
87 KonTponbHast paboTa 1o Teme
«OnTrKa»
['paHuLIbl TPUMEHUMOCTH K/1aCCUUYeCKOM
https://go.11klasov.net/11-
88 MeXaHUKU. 3aKOHBI 3/IeKTPOJAUHAMUKHU U Ilass/
TIPUHLUIT OTHOCHUTE/IbHOCTH
89 [TocTynatel cieljuaabHOW TeOPUMA https://go.11klasov.net/11-
OTHOCHTE/IbHOCTHU klass/
[TpocTpaHCTBEHHO-BpeMEHHOU
uHTepBas. [Ipeobpa3oBanus JlopeHia.
90 YcoBre NpUUUHHOCTH. https://go.11klasov.net/11-
OTHOCUTE/ILHOCTb OJHOBPEMEHHOCTH. klass/
3ame/jieHre BpeMeHHU 1 COKpallleHue
JUTUHBI
91 OHeprusi U UMITYJIbC PeIsITUBUCTCKOU https://go.11klasov.net/11-
YaCTULIBI klass/
CBsI3b MacChl C SHepryel U UMIyIbCOM
. https://go.11klasov.net/11-
92 PeIATUBUCTCKON YaCTULIbl. DHeprus Klass/
TOKOSI
https://go.11klasov.net/11-
93 PaBHOBecHOe TernioBoe usjiyyeHuve
klass/
94 3aKoH cvewmerys Buna https://go.11klasov.net/11-
klass/
95 ['uniotesa M. I[1y1aHKa O KBaHTax. https://go.11klasov.net/11-

doToHbBI

klass/
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https://go.11klasov.net/11-

96 OHeprus ¥ UMNy/abC PoToHa Ilass/
97 ®oto3¢dexT. OnbiTel A. I'. CToneTosa. https://go.11klasov.net/11-
3akoHbI poTo3dexTa klass/
YpaBHeHHe DUWHILITeWHA [Js1
" N https://go.11klasov.net/11-
98 dhoTtosrddekra. "KpacHas rpaHuiia Klass/
dhoToarddekra
99 [Hasnenve ceeta. OnbiTel [1. H. https://go.11klasov.net/11-
JlebeneBa klass/
o https://go.11klasov.net/11-
100 BonHOBBIE CBOKCTBA YaCTHI]
klass/
Bosnsl e bpoiins. [nvHa BoJHEI fie
. https://go.11klasov.net/11-
101 Bpoiinst 1 pa3mepsl 06/1aCcTH Wlass/
JIOKa/IW3aLyy ABYDKYILeNCs yaCTULIbI
o https://go.11klasov.net/11-
102 KopryckysipHO-BO/IHOBOM Ay aivi3m
klass/
https://go.11klasov.net/11-
103 Oudpakiiysi 3/71eKTPOHOB Ha KpUCTasl/lax Klass/
CrneLipyka U3mMepeHui B MUKpPOMHUPE.
L P . P Up https://go.11klasov.net/11-
104 CooTHo11eHrs HeonpeaeéHHOCTer Ilass/
[eiizeHbepra
105 Pemenue rpaduueckux 3agau
106 PelieHue pacuéTHbIX 3a7au
KonTponbHast paboTa 1o TemMam:
107 "OcnoBbl CTO", "KopmyckyasipHo-
BOJTHOBOM Jlyanusm"
108 OnBIThI IO UCC/IE0OBAHUIO CTPOEHUS https://go.11klasov.net/11-

dTOMd. HnaHeTapHasl MOJeJ/Ib dTOMd

klass/
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Peszepdopga

https://go.11klasov.net/11-

109 [Toctynate! bopa Klass/
110 Bugel criektpoB. CreKTp ypoBHEM https://go.11klasov.net/11-
9HEPIUH aToMa BOZOpO/a klass/
111 CrioHTaHHOe U BBIHYK/eHHOe https://go.11klasov.net/11-
W3JlyueHue cBeTa klass/
112 Tazep https://go.11klasov.net/11-
klass/
HyxknounHast Mmogienb sipa I'eiizeHOepra-
https://go.11klasov.net/11-
113 WBaHeHKoO. 3aps U MacCOBOe YMCJ/I0 Ilass/
snapa. M3otonsl. PajnoakTUBHOCTh -
3aKOH paZiJM0aKTUBHOIO pacraja.
114 CBoliCcTBa MOHM3UPYIOILIEr0 U3/TyUeHusl. https://go.11klasov.net/11-
BivsiHMe paZjn0aKTUBHOCTY Ha KUBBIE klass/
opraHusMsl. Jlo3umeTpus
OHeprus CBsI3U HYKJIOHOB B sifipe.
Anepuble cunbl. ledekt Macchl sipa.
#laepHbie peakLiii. 7/\epHbIe peakToph. https://go.11klasov.net/11-
115 [Tpobsiembl yripaB/isieMOro Klass/
TepMOsIePHOr0 CUHTe3a.
OKOJIOTUUeCKUe aClleKThbl pa3BUTHUSA
s11ePHOM SHEepPreTHKU
116 MeTo/bl perucTpanum 1 UccjieOBaHUs https://go.11klasov.net/11-

371eMeHTapHbIX UaCTHLI.
dyH1aMeHTa/IbHbIe B3aUMO/1eCTBUSI.
baproHbl, Me30HbI 1 JIENTOHBI.
[TpencraBnenue o CtaHAapTHOM
Mozienv. KBapk-ritooHHast Mojie/ib

klass/
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d/IpPOHOB

dwusuka 3a npesesnamMu CTaHAapTHOM
Mozieny. TéMHass MaTepusi ¥ TEMHast

https://go.11klasov.net/11-

117 .
sHeprus. EquHCTBO (hr3uueckom klass/
KapTHHBI MUpa
118 JTarbl pasBUTHS aCTPOHOMUU. https://go.11klasov.net/11-
3HaueHue aCTPOHOMUHU klass/
[TpyMeHUMOCTb 3aKOHOB (PU3UKU AJIs1
119 00BSICHEHUSI TIPUPO/IbI KOCMUUECKUX https://go.11klasov.net/11-
00BbeKTOB. MeTo/ibl aCTPOHOMHUECKUX klass/
HCC/ie/IOBaHUH
CoBpemeHHbIe OMTUYeCKHe TeeCKOIbI,
https://go.11klasov.net/11-
120 paiioTeIeCcKOoITbl, BHeaTMoC(epHast Klass/
aCTPOHOMHUS
Buy 3Bé3nH0r0 Heba. Co3Be3us, ipKue
. https://go.11klasov.net/11-
121 3BE3/1bl, IJIaHEThI, UX BUIUMOE
klass/
JIB)KEHHe
ConneuHas cucreMa. CoHie.
https://go.11klasov.net/11-
122 CoJstHeuHas aKTUBHOCTb. VICTOUHHKK Ilass/
sHepruu CoJiHLIa U 3BE3]
3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKHU.
" . https://go.11klasov.net/11-
123 [Jwvarpamma "crieKTpasibHbIM K/1acc — Ilass/
CBETUMOCTB"
. https://go.11klasov.net/11-
124 3Be3/bl T/IaBHOM T10CJ1e/I0BaTE/IbHOCTH
klass/
125 BHyTpeHHee cTpoeHue 3BE37,. https://go.11klasov.net/11-

CoBpeMeHHbIe Tpe/iCTaB/IeHUs] O
TIPOUCXOXKAeHUM U 3Bositoumu CoJiHLa U

klass/



https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/
https://go.11klasov.net/11-klass/

3B€3/]. DTarllbl )KM3HU 3BE3]]

Mneunsiii [Tyts — Hama ["anaktuka.

https://go.11klasov.net/11-

126 Turnel ranakTvk. YépHble AbIphI B s7pax Ilass/
rajakTuK
Bcenennas. Pacuvpenve BeeneHHOR.
127 3akoH Xa66:1a. Teopust BosbIIOro E;ZZ:///QO'Hklasov'net/ﬂ_
B3pbIBa. PeslukTOBOE H3/TyueHue -
198 MacrmrabHast cTpykTypa BeeneHHOIA. https://go.11klasov.net/11-
MeraranakTyka klass/
129 Hepe1éHHbie mpobieMbl aCTPOHOMUU hups://go. 1 Tklasov.net I1-
klass/
@®u3nyeCcKuu NpakTUKyM 10 TeMe
"HccnemoBaHve MarHUTHOTO TI0/1ST
MOCTOSIHHBIX MarHUTOB" U/IH
130 "WccrtesoBaHue CBOHCTR EtDs :/// go.11klasov.net/11-
(heppomMarHeTUKOB" UK s
"HiccnenoBanue [1eHCTBUSI IOCTOSTHHOTO
MarHura Ha pamKy C TOKOM"
®usnyecKuu NpakTUKyM 10 TeMe
"N3mepenue cuibl AMriepa” Ui
131 "M3yueHne 3aBUCMMOCTH CUJIbI AMITepa https://go.11klasov.net/11-
OT cubl TOKA" Wi "OrnpefesieHve klass/
MarHMTHOM UHJYKL[UU Ha OCHOBE
v3MepeHus cuibl Amriepa”
132 ®usnyeCcKuu NpakTUKyM 110 Teme https://go.11klasov.net/11-

"UccnenoBanue siBieHus
371eKTPOMAarHATHOM MHAYKLWU" WUIN
"OrnpejeneHye UHAYKLIMU BUXPEBOIO

klass/
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MarHuTHOro 1noJs"

Pu3nUeCKU MPaKTUKYM 110 TeMe
"UccnenoBanue siBieHUs

https://go.11klasov.net/11-

133 " "
camouHAyKiwu'" wi "C6opka Mofiesu klass/
3/1IeKTPOMarHUTHOI'o reHeparopa”
@®u3nyecKui MpakTUKyM 10 TeMe
134 "M3mepeHue repro/ia CBOOOJHBIX https://go.11klasov.net/11-
Ko/iebaHU HUTSTHOTO U TIPYKUHHOTO klass/
MasiTHUKOB"
®u3nyeCcKuu NpakTUKyM 110 TeMe
" https://go.11klasov.net/11-
135 [Tpeo6pa3oBaHue sHepruu B Ilass/
NPY>KUHHOM MasiTHUKe"
®u3nyecKuil IPakTUKyM I10 TeMe
"HccnenoBaHye rnepeMeHHOIO TOKa
yepes [10C/1e,0BaTe/IbHO COeIMHEHHbBIe
" https://go.11klasov.net/11-
136 KOH/IeHCAaTOop, KaTyILIKy U Pe3UCTOP Iass/
wu "ViccnenoBanue paboThbl
VICTOYHUKOB CBeTa B Llely ITlePeMeHHOr 0
TOKa"
®u3nuecKuil IPakTUKyM I10 TeMe
" o https://go.11klasov.net/11-
137 M3yueHue nmapaMeTpoB 3BYKOBOU Klass/
BOJIHBI"
®u3nuecKuil IPakTUKYM I10 TeMe
"3mMepeHue 1oKasaTesis rpeioMJIeHUs
i, N https://go.11klasov.net/11-
138 creka" win "TonyueHre n300pakeHUs Ilass/
B CHCTeMe U3 IVIOCKOr0 3epKaja u
JIMH3B!"
139 ®U3MYeCcKuil MpakTUKyM 10 TeMe https://go.11klasov.net/11-
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"MccnemoBaHve 3aBUCHMMOCTUA
(hOKyCHOr0 pacCTOsIHUS OT BelllecTBa
(Ha mpyMepe XXUAKUX JIMH3)" U
"N3mepeHue (GOKYyCHOTO pacCTOSTHUS
pacceuBarOUX JTUH3"

klass/

140

®du3NUECKUH TTPAKTUKYM I10 TeEMe
"Habmoaenuve audpakiyy,
uHTep(depeHINY 1 TIoJISIpU3aliy cBeTa"

https://go.11klasov.net/11-
klass/

141

®u3nyeckui pakTUKyM 10 TeMe
"OripefesieHye UMILyJIbCa U SHEPTUU
PeJIITUBHUCTCKUX YacTHL] (I10
(oTorpausiM TPeKOB 3aps’KeHHBIX
YyacTUL] B MAarHUTHOM 11oJie)"

https://go.11klasov.net/11-
klass/

142

®u3nUeCKU MPaKTUKYM 10 TeMe
"M3mepenue nocrossHHOM [11aHKa Ha
ocHOBe ucciefioBanus hotosddexra”
w "VccenoBaHyve 3aBUCUMOCTH CHJIBI
TOKAa yepe3 CBeTOAUO/, OT HarlpsyKeHUs "

https://go.11klasov.net/11-
klass/

143

®u3nUeCKU NPakKTUKyM 10 TeMe
"HccnenoBaHue CrieKTpa pa3pe’KeHHOro
aTOMapHOr0 BOZI0PO/ia U U3MepeHue
nocTostHHOU Puzbepra”

144

@®u3nyeCcKuu NMpakTUKyM 110 TeMe
"HccnenoBaHue paAuoaKTUBHOTO oHa
C UCI0JIb30BaHKeM Jl03uMeTpa’ Ui
"VI3yueHue nororieHus: 6eTa-yacTur
aroMUHKeM"

https://go.11klasov.net/11-
klass/

145

®du3MYeCKUH TPAKTHKYM T10 TeMe
"Habmomenus 38é3HOr0 Heba
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HEBOOPY KEHHBIM TJIa30M C
WCTI0/Tb30BaHWEM KOMIMbIOTEPHBIX
TIPUJIOKEHUH ZIJisl OTipe/ie/ieHus]
T10JI0’KeHHsI HeOeCHBIX 00BEKTOB Ha
KOHKDEeTHYIO JIaTy: OCHOBHbIe CO3Be3/IUsi
CeBepHOro IMOyllapus U sipKkye
3Bé31b1" UM "HabsrogeHus B Te/1eCKoIT
JIyHbI, 1/1aHeT, TYMaHHOCTel 1
3BE3/THBIX CKOTL/IeHUMN"

O06o006111eHYe ¥ CUCTeMaTH3al[|sl 3HAaHUH.
Posb (OM3UKU U aCTPOHOMUU B

https://go.11klasov.net/11-

146 SKOHOMMUUYECKOH, TEXHOJIOTUUYECKOH, Klass/
CoLMa/IbHOM 1 3TMUeCKOoM cdepax
JlesiITe/IbHOCTU UesioBeKa
O600111eHre U cCUCTeMaTU3allUsl 3HaHU.
https://go.11klasov.net/11-
147 Ponb 1 MecTo (PU3KMKKU U aCTPOHOMUHU B Ilass/
COBpPeMeHHOW HayyHOUW KapTUHe MUpa
O6o0111eHrEe ¥ CUCTEMAaTH3aIUsT 3HAaHUM.
Posnb ¢usnueckoli Teopuu B
(hopmMUpOBaHUM Mpe/iCTaB/IeHUN 0
o https://go.11klasov.net/11-
148 (r3ruecKom KapThHe MUpa, MecTo Ilass/
(hr3MUecKoi KapTUHBI MUpa B 0011IeM
Py COBpPEMEHHBIX eCTeCTBEHHO-
HayUHbIX Mpe/iCTaB/JIeHHI O IPUpo/ie
149 O6o011IeHNEe ¥ CUCTeMaTH3alusl 3HaHUH https://go.11klasov.net/11-
no teme "KuHemaTtuka" klass/
150 O600111eHYEe ¥ CUCTeMaTH3alvsl 3HaHUH https://go.11klasov.net/11-
o Teme "KunemaTtuka" klass/
151 O600111eHME ¥ CUCTeMaTH3alvsl 3HaHUH https://go.11klasov.net/11-
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1o teme "JruHaMUKa"

klass/

O6o00111eHYEe ¥ CUCTeMaTH3alMsl 3HaHUH

https://go.11klasov.net/11-

152 n "
1o TeMe "CTaTHKa TBepPZOro Tena klass/
O600111eHMEe ¥ CUCTeMaTH3alvsl 3HaHUH
" https://go.11klasov.net/11-
153 110 Teme "3aKOHbI COXpaHeHUs B
klass/
MeXxaHUuKe"
O0o00611eHre ¥ CCTeMaTH3al[ysT 3HaHUH
N https://go.11klasov.net/11-
154 110 TeMe "OCHOBBI MOJIEKYJISIPHO- Iass/
KUHETU4eCKOU Teopun’
O06o00611eH1e ¥ CCTeMaTH3alysT 3HaHUH
N https://go.11klasov.net/11-
155 1o teme "TepMoarHaMuKa. TerioBbie Ilass/
MalluHbI"
O600111eHMe U cCUCTeMaTH3alusl 3HaHUM
" https://go.11klasov.net/11-
156 1o TeMe "ArperaTHble COCTOSTHUS Ilass/
BeljectBa. ®a3oBble mepexonl”
157 O06o006111eHre ¥ cECTeMaTH3allysl 3HaHUH https://go.11klasov.net/11-
10 TeMe " DJyieKTprUYecKoe roJie" klass/
O600111eHMEe ¥ CUCTeMaTH3alvsl 3HaHUH
" . . https://go.11klasov.net/11-
158 110 Teme "[I0CTOSTHHBIN 3/IeKTPUYECKUU Iass/
TOK"
159 O06o00611IeHre ¥ CHCTeMaTH3alys 3HaHUH https://go.11klasov.net/11-
110 TeMe ""TOKU B pa3/vyHbIX cpejax” klass/
160 O600111eHMEe ¥ CUCTeMaTH3alvsl 3HaHU I https://go.11klasov.net/11-
110 TeMe "MarHutHoe nosie" klass/
Pe3sepBHbiii ypok. O60611eH1e U
P P Hl https://go.11klasov.net/11-
161 crcTeMaTHu3alys 3HaHWUM 110 TeMe Ilass/
"OneKTpoMarHiuTHasi UHAyKOuUs"
162 Pe3epBHbIi ypok. O6001IeHNE U https://go.11klasov.net/11-
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CcHCTeMaTH3al[ysl 3HaHUM 110 TeMe
"MexaHu4eckue Koiaebanus"

klass/

Pe3epBHbIii ypok. O606IIIeHHE U

https://go.11klasov.net/11-

163 cUCTeMaTH3aLUsi 3HaHUM T10 Teme Ilass/
"DJIeKTPOMarHUTHLIe KoyiebaHus "
Pe3epBHbIii ypok. O600IIeHHE U
164 CcUCTeMaTH3aLUsl 3HaHWUM T10 Teme https://go.11klasov.net/11-
"MexaHuyecKre U 371eKTPOMarHuTHbIe klass/
BOJIHBI"
Pe3epeHbiil ypok. O600IIeHNE U
P yp ,]:u https://go.11klasov.net/11-
165 CcUcCTeMaTH3aLus 3HaHUU 110 TeMe Iass/
"OnTuka" klass/
Pe3epBHbiii ypok. O60061IeHue U
P P ‘]:u https://go.11klasov.net/11-
166 CHCTeMAaTHu3alys 3HaHWM 110 TeMe Klass/
"OcHoBel CTO"
Pe3epBHbiii ypok. O60061IeHNe U
P P ELI https://go.11klasov.net/11-
167 CUCTeMaTH3allvsl 3HaHUH 10 TeMme Ilass/
"KopnycKynsipHO-BO/THOBOM /iyanu3m”
Pe3sepBHbiii ypok. O600111eHNe U
p yp ‘I:T-I https://go.11klasov.net/11-
168 cucTeMaTH3aLs 3HaHUM I10 Teme Ilass/
"®dusuka aroma"
Pe3epBHbIii ypok. O600IIeHHE U
169 cucTeMaTH3alUsl 3HaHUM 110 Teme https://go.11klasov.net/11-
"®du3uKa aTOMHOTO gpa 1 klass/
3/1IeMeHTapHbIX YacTull"
Pe3epBHbIii ypok. O6001I€H1E U
. https://go.11klasov.net/11-
170 chCTeMaTu3aLys 3HaHWU 110 TeMe

"OneMeHThI acTpodU3UKU"

klass/
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA OBA3ATEJ/IBHBIE YUYEBHBIE
MATEPHAJIbI V11 YYEHUKA

I'.{1. Mskumes, B.B. byxosues, H.H. Corckuii «®u3rka 10 Kmacc: yueOHUK JJist
o611je00pa3oBaTe/ibHBIX  yUpeXKAeHU: 0a30Bblii U TMPOGUIBHBIA  YPOBHU»,
«IIpocseriieHue»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

1. 3amaunuk Ay obijeobpa3oBarenbHBIX yupexaeHuid. dusmka 10 kmacc. JI.3.
lenpeniuteiid, JI.A. Kupuk, .M. I'enbdrar. M.: Muemo3suHa, 2010. 2. Kupuk
JILA., T'enpenwreitn J1.3., [luk FO.U. ®u3uka. 10 kn1.: MeToauyeckre MaTepuasbl
ans yuurens.- M.: WUnekca, 2005. 3. PeimkeBuu A.Il. ®u3uka. 3agaunHuk. 10-11
K/1.: [Tocobue ayist obirieobpa3oBarenbHBIX yueb. 3aBegenuil.- M.: [Ipoda, 2002. 4.
Mapon A.E., Mapon E.A. ®usuka. 10 knacc: gugaktuyeckue martepuassl- M.:
HOpoda, 2005. 5. Kupuk JI.A. ®usrka 9-11: CamocTosTe/bHbIe U KOHTPOJIbHbIE
paboThI

IDUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCblI CETU
NHTEPHET

1. J)KuBasi ¢hu3mKa: oOyuarolrjast mporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoku (u13MKu € ucnosib3oBaHuem MHTepHeta. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. ®u3MKa: KOJIJIeKLUs OMbITOB. http://experiment.edu.ru/

5. du3surKa: 3JIeKTPOHHAs KOJI/IeKLUs OIbITOB.

http://www.school.edu.ru/projects/physicexp

6. KaTtanor ccelioK Ha pecypchl 0 pu3uke http://www.ivanovo.ac.ru/phys
7. BecrinatHele 0Oyuatoliiyie IpOrpaMMbI 110 Gu3mke
http://www.history.ru/freeph.htm

8. JTabopaTopHbie paboThl Mo ¢usvke. BupTyanbHbie sabopaTopHbie pabOTHI.
http://phdep.ifmo.ru

9. AnuManys (QU3MUYECKHUX TMPOIEeCCOB O0BsICHeHUsAMU. http://physics.nad.ru
10.Pu3nueckas sHIMKAONe AW http://www.elmagn.chalmers.se/%7eigor

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA


http://www.elmagn.chalmers.se/~igor
http://physics.nad.ru/
http://phdep.ifmo.ru/
http://www.history.ru/freeph.htm
http://www.ivanovo.ac.ru/phys
http://www.school.edu.ru/projects/physicexp
http://experiment.edu.ru/
http://www.fizika.ru/
http://www.phizinter.chat.ru/
http://www.int-edu.ru/soft/fiz.html

CripaBouHble TaO/MuUIbl, HOYTOYK, TIPOEKTOp, 3/7€KTPOHHAs I1aHe/Ib, KOMILIEKT
obopyaoBanus anst ET'D
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