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MOACHUTEJIbHAA 3ATIMCKA

Pabouyas nporpamma yyebHoro npeameTta «®usmka» (6a30Bbli YPOBEHb) AN
obyvatrowmxca 10-11 knaccoB (npeameTHast 06nacTb «ECTECTBEHHO-HayuYHble
npeamMeTbl») paspabotaHa OTKPbLITOM 06LWe0bpa3oBaTenibHOM rMmHasnern AHMOO
«MAHO» (panee coOTBeTCTBeHHO — Paboyas nporpamma, [MMHasus) B
COOTBETCTBUN C TPEOOBAHUAMMW U C YYETOM:

- @efepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 06pa3oBaHMM B
Poccuiickon degepaunm»;

- npukasa MuHnpoceeweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBepXKaeHUn [lopsgka opraHuM3auum W OCYLLECTB/IEHMSA  06pa3oBaTe/lbHOM
[eATeNbHOCT MO OCHOBHbIM — 00Lleo6pa3oBaTefibHbIM - NporpamMmaMm  —
obpasoBaTe/ibHbIM Mporpammam Hada/ibHOro 06LLlero, OCHOBHOIO O06LLIero wu
cpefHero 06LLero 06pasoBaHNs»;

- npukasa MuHnpoceelweHns Poccun ot 17.05.2012 Ne 413 «06
YTBEPXAEHUN (PefepaslbHOro rocyfapCTBEHHOro 006pa3oBaTe/lbHOro CraHAapTa
CpedHero o6ulero 06pa3oBaHMs» C WM3MEHEHUAMU W AOMNOMHEeHMsIMU (danee —
®IOC COO0);

- npukasa MuwuHnpoceelweHns Poccum ot 18.05.2023 Ne 371 «O6
yTBEPXAEHUN (hefiepasibHOM 06pa3oBaTeNbHOM MporpaMmbl CpeiHEro oo6uero
06pa3oBaHMs» C W3MEHEHWAMMW, BHECEHHbIMW npuKazamn MUHNPOCBELLEHNA
Poccun o1 01.02.2024 Ne 62, o1 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CaHlNunH 1.2.3685-21 «['MrneHnyeckne HOpMaTMBbI M TpebOBaHMSA K
obecneyeHnto 6e3onacHoCTU U (M) 6e3BpPedHOCTN [ANs 4venoBeka (aKTOpPOB
cpefbl 06UTaHKSA», YTBEPXKAEHHbIX NOCTaHOBNeHWEM [TaBHOrO rocyapCTBEHHOMO
caHuTapHoro Bpayva P® ot 28.01.2021 Ne 2;

- CI24.24283-26 «CaHUTapHO-aNNAEMUONOrNYeckne TpeboBaHUA K
opraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 0340POB/EHUA [eTeld u
MOJIOLEXM», YTBEPX/AEHHbIX MNOCTaHOBMEHWeM [1aBHOrO rocyAapCTBEHHOro
caHuTapHoro Bpayva Poccun o1 02.06.2026 Ne 19;

- KoHuenuun  npenogaBaHus  yyebHoro npegmetra  «®Pusmka» B
obpasoBatesibHbIX  OpraHmsaumax  Poccuiickoit  Pefepauun,  peansyroLLmx
OCHOBHble  00Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXKAEHHON  PeLleHVeM
Konnernn MuHnpocseweHuns Poccumn (npotokon ot 03.12.2019 Ne MK-4BH);

- OCHOBHOW 06pa3oBaTe/ibHO NporpamMmmbl CpPeaHero o6LLero obpazoBaHNs
MmmHasnn (ganee — OOI COO MN'MMmHaszum);

- y4yeBHOro niaHa cpefHero obuiero obpasoBaHUs Ha TEKYLUMA YUYeOHbIIA
rog ['mMmHasuu,
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- pabouyein nporpaMmMbl BOCNUTaHUA MMMHa3UW;

- (bepepanbHOM paboyeir nporpaMMbl CPefHero obLero obpasoBaHUs Mo
yuyebHOMy nipegmMeTy «®Pu3nka» (6a3oBbli  ypoBeHb) and  10-11 knaccos
06pa3oBare/ibHbIX OpraHn3aLmia.

Mporpamma Mo u3nmke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero o6Luero
06pa3oBaHNA pa3paboTaHa Ha OCHOBe MOMOXEHW U TpeboBaHWU K pe3ysibTaTam
OCBOEHUSI OCHOBHOW 06pa3oBaTe/lbHOW MporpaMmbl, npeactaBneHHbiXx B ®IOC
COO, a Takke C Y4Y4€TOM (efepanbHO paboyeit MporpaMMbl BOCMUTAHUA W
KOHUenuuu npenojasaHns yyebHoro npegmeta «®Pusmka» B 06pa30BaTe/lbHbIX
opraHu3auusax Poccuiickoit depepaunn, peasin3yrLLmX OCHOBHbIE
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHne nporpammbl MO (PUM3MKe HampasfeHO Ha (HOpMMpPOBaHME
€CTECTBEHHO-HAay4YHON KapTUHbI Mupa obyuvatoumxca 10-11 Knaccos npwu
00y4yeHnn nx nsmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AeATe/lbHOCTHOrO
nogxoga. lNporpamma no gusmke cootseTcTByeT TpebosaHusM PIrOC COO K
NJaHUPYEMbIM JINYHOCTHLIM, MPEAMETHbIM W MeTanpeaMeTHbIM pesy/ibTaTtam
00yYeHUs, a Takke YUMTbIBAET HEOOXOAMMOCTb peasim3aumy MeXnpeameTHbIX
CBA3e (UM3NKM C eCTeCTBEHHO-Hay4YHbIMW Y4ebHbIMM npegMeTamMu. B Heit
ONpPeAensatTCA OCHOBHbIE LeNM M3ydYeHust PU3NKK Ha YPOBHE CpefHero obLiero
06pas3oBaHus, NaaHMpyemMble pe3ysibTaTbl OCBOEHWUA Kypca (PU3NKK: IMYHOCTHbIE,
MeTanpeameTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no m3mKe BKIHOYAET:

- N1aHUpYyeMble pe3y/ibTaTbl OCBOEHUS Kypca (DM3MKM Ha 6a30BOM YPOBHE, B
TOM YucC/e NpegMeTHbIe pe3ynibTaTbl M0 rogam 00y4yeHus;

cofepykaHune yyebHoro npeameta «Pusmnka» no rogam 00yyeHus.

dun3nka Kak Hayka O Hambonee oOLWMX 3aKOHaX NPUPOAbI, BbICTynas B
KayecTBe y4ebHOro npeAmeTa B LUKOJE, BHOCUT CYLLECTBEHHbIV BKNag B CUCTEMY
3HaHWN 06 OKpyXKatoLLeM MUpe. LLIKOMbHbIN Kypc (OU3NKN — CUCTEMOOGPA3YHOLLINIA
[/19 eCTECTBEHHO-HAY4YHbIX Y4YeOHbIX MPeAMETOB, NMOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxat B OCHOBE MPOLECCOB W ABMEHWW, W3Y4YaeMbIX XUMWER, OGUonorunen,
(hm3nyeckoil reorpatmein M acTpoHomuein. cnonb3oBaHWE W aKTMBHOE
NPUMeHeHVe  (PU3MYECKMX  3HAHWIA  OMpefenseT Xapaktep W pasBuTUe
pa3Ho0Opa3HbIX TEXHONOrMA B Cepe 3HEpPreTMKM, TPaHCMopTa, OCBOEHUSA
KOCMOCa, NOSy4YeHUs HOBbIX MaTepuasioB C 3aAaHHbIMW CBOMNCTBaMU U LPYIUX.
M3yyeHre (M3NKM BHOCUT OCHOBHOW BK/ag B (POPMMPOBaHME eCTeCTBEHHO-
Hay4HON KapTWHbI Mupa 0bydvarowmxcs, B (DOPMMPOBaHUE YMEHWUIA MPUMEHATb
Hay4HbIi1 METOA NO3HAHUA NMPY BbINOIHEHUN UMW YYeOHbIX UCCeL0BaHWA.
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B ocHoBy Kypca (M3MKu A9 YPOBHA CpefHEro obuiero obpasoBaHuMS
MOMIOXKEH psAf WAEN, KOTOpPble MOXHO paccMaTpuBaTb KakK MPUHLWNLI ero
MOCTPOEHUS.

Npes uenocTHocTW. B COOTBETCTBUM C HeW KypC ABMSETCA JIOTUYECKM
3aBepPLUEHHbIM, OH COAEPXUT MaTepuan U3 BCeX Pa3fenoB (IM3NKKN, BKOYAET KaK
BOMPOCbI KNacCUYeCKOM, Tak U COBPEMEHHOW (IU3NKN.

Npes reHepanusaumn. B COOTBETCTBMM C Hell MaTepuan Kypca (hU3MKK
00beAVHEH BOKPYr (U3MYecknx Teopuil. Bepywmm B Kypce sBNseTCA
(hopMUpOBaHMe NPEACTaBNEHNA O CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLecTBe U
rone.

Wpoes rymaHnTapumsaumn. EE peanmsauma npepnonaraeT UCMonb3oBaHWe
rYMaHUTapHOro noTeHumMana (YU3MYecKor HayKu, OCMbIC/IEHNE CBA3N Pa3BUTUS
M3k ¢ pasBuTMeEM 00uWlecTBa, a TakkKe C  MMPOBO33PEHYECKUMMU,
HPaBCTBEHHbLIMW 1 3KOMOrMYECKUMI Npobiemamu.

Npes npuknagHon  HanpasneHHocTW. Kypc  dwmsukm  npegnonaraet
3HAKOMCTBO C LUMPOKMUM KPYTrOM TEXHWUYECKMX U TEXHONOMMUYECKUX MPUIOXKEHWIA
M3yYeHHbIX TEOPUI1 1 3aKOHOB.

Waes 3skonorusauyuy peannsyetcd MNOCPeACTBOM BBEAEHUA 3/1EMEHTOB
COAepXXaHus, MOCBAWEHHBIX 3KOMIOrMYeCKUM  MpobsieMaM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKU W TEXHOMOIMIA, a Takke 06CYXAeHWS
npo6/iem paLmoHaIbHOro NPUPOLOMNO/b30BaHUA U 3KOM0rMYeCKo 6e30nacHOCTM.

CTepXXHeBbIMU 3/1IEMEHTaMN Kypca (PM3MKM Ha YPOBHE CpeaHero obuiero
06pa3oBaHNA SABNAKOTCSA (DM3MYeCKMe Teopun (OopMMpOBaHUE MNPeAcTaB/eHU O
CTPYKTYpe MOCTPOEHUS (DU3MYECKOIN TeopUK, PO (yHAAMeHTa/IbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX MPEeACTaB/eHUAX O  MNPUpOAe,  rpaHuMuax
NMPUMEHUMOCTM TEOPWA, [N OMUCaHWsi €eCTeCTBEHHO-HAYUHbIX SABMEHUA W
MpoLLeccoB).

CUNCTeMHO-[eATeNbHOCTHBIN MOAX0[ B Kypce (M3VKWU peain3yeTcs npexae
BCEro 3a CY&T opraHm3auumn 3KCrepUMeHTaNbHOW [AeATeNbHOCTU 00Yy4YatoLLMXCS.
[na 6a30BOro YypoBHA Kypca (U3MKM — 3TO WCMO/b30BaHNE CUCTEMbI
(DPOHTa/IbHLIX  KPAaTKOBPEMEHHbIX 3KCMEepMMEHTOB W labopaTOpHbIX pabor,
KOTOpble B MporpaMme no (usnke o6beanHeHbl B OOLMIA CMIMCOK YYEHUYECKMX
NMpakTU4ecknx paboT. BblaeneHne B yKazaHHOM nNepeyHe nabopaTopHbIX paborT,
MPOBOANMBIX A1  KOHTPONMA M OLEHKW, OCYLLECTB/AETCA Yy4aCTHMKaMU
06pa3oBaTe/IbHOro npouecca MCXo4ds W3  OCOBGEHHOCTEN MNIaHMPOBaHUA U
OCHalwleHns KabuHeTa (u3nku. [lpu 3TOM 0bGecrneymBaeTca  OBMafeHue
00yyYaroLMMNCA YMEHUAMU MPOBOANTL KOCBEHHbIE W3MEPeHWs, WCCNef0BaHuNS
3aBMCMMOCTEN  (PU3NYECKUX BE/IMYUH W MOCTAHOBKY OMbITOB MO MPOBEpPKe
NpesoXeHHbIX rnnoTes.
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Bonblioe BHMMaHWe YAeNseTcs PeLleHV0 PaCYETHbIX W KavyeCTBEHHbIX
3agad. Mpu aTOM A1 pacyéTHbIX 334ay NPUOPUTETOM ABNAKOTCH 3a4a4un C SBHO
3alaHHOM (hN3NYECKOW MOAENbIO, MO3BONAIOLLME MPUMEHATD U3YYEHHbIE 3aKOHbI 1
3aKOHOMEPHOCTM KaK M3 OAHOro pasfena Kypca, TaK U UHTErpupys 3HaHus W13
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSKOTCA 3aaHnA Ha
0OBbACHEHME NPOTEKAHUA (U3NYECKMX HBMIEHWMIA U MPOLLECCOB B OKPYXXatoLLel
XWN3HK, Tpebytlolme Bblbopa (MU3NYECKON MOAEN ANA CUTyauun MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmMum DIrOC COO K marepuaibHoO-
TEXHUYECKOMY 00ecreyeHNo yyebHOro npouecca 6a30Bbli YPOBEHb Kypca
(OM3MKN Ha YPOBHe CcpeHero obuero obpasoBaHNs NO/MKEH M3Y4YaTbCA B YCNOBUAX
npegMeTHOro KabmHeta (PU3MKM UM B YCIOBUAX MHTErpuUpoOBaHHOIO KabuHeTa
NpeAMETOB eCTECTBEHHO-HAY4YHOro uukna. B KabuHeTe (U3MKM [O/MHKHO OblITb
HeobxoAumoe nabopaTtopHoe 060pyAOBaHME AN BbIMOMHEHUS YKa3aHHbIX B
nporpaMmMe no (IM3nKe yYeHUYeCKMX MpakTUYecKux paboT v AeMOHCTPaLMOHHOE
obopyoBaHue.

[leMOHCTpauUnoHHoe 060pyaoBaHMe (opMUpyeTcas B COOTBETCTBUM C
MPUHUMMOM  MUHUMa/IbHOW  AOCTAaTOYHOCTM W 0becreyvBaeT  MOCTaHOBKY
MepeyncrieHHbIX B MNporpamMme Mo (M3MKe KAKYEBbIX [AEMOHCTpauuin  ans
NCCNeAoBaHNA  M3Y4YaeMbIX  ABMIEHWA U MPOLECCOB,  IMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKNX NPUMEHEHWIA.

TabopatopHoe o6opyaoBaHMEe [ANS YYEHUYECKUX MNPaKTUYecKux paboT
(hopmMupyeTcA B BUAe TemaTMUeCKMX KOMMJIEKTOB M 06ecrneyvnBaeTcs B pacyérte
OQHOrO KOMM/eKTa Ha [BYyX obyuvatowmxcd. TemaTMyecKme KOMMEKTbl
nabopatopHoro 060pyaoBaHWA [OO/MKHbl ObiTb MOCTPOEHbI HAa KOMMIEKCHOM
MCNONb30BaHUM aHaNIOroBbIX M LM(POBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MepPUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1a60paTopuia.

OCHOBHbIMM LEeNsIMU U3yYeHUs (n3nKK B 06LLLEM 06pa30BaHNN ABNAKOTCA:
(hopMUpOBaHME WHTEpeca U CTPEMJIEHNA OOYyYaroLMXCA K Hay4yHOMY
N3YYEHUIO MPUPOAbI, Pa3BUTUE WX WHTENNEKTYa/lbHbIX WM TBOPYECKMX
CMoCoGHOCTeN;
pasBuUTME NPeACTaB/IEHNA O HAy4YHOM MeTOAe MO3HaHUA 1 (DOPMMPOBaHNE
NCCNefoBaTeIbCKOro OTHOLLEHNSA K OKPYXXatoLW MM AB/IEHUAM;
(hopMMpOBaHME Hay4YHOTO0 MUPOBO33PEHUSA KaK pe3y/ibTata U3y4eHus
OCHOB CTPOEHWA MaTepumn 1 (hyHAAMeHTa/IbHbIX 3aKOHOB (PU3MKMK;
(hopMMpOBaHME YMEHUIA OOBACHATb  SBMIEHUSA C  WCMOJIb30BAHNEM
(hM3MYECKMNX 3HAHWIA N Hay4YHbIX [OKAa3aTe/NbCTB;

(hbopMUpOBaHMe NPeACTaBNeHUA O PO (U3VKWU AN PasBUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKM 1N TEXHONOTUA.
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[OCTKEHNe 3TUX Leneil 06ecneunBaeTCa pPeLleHneM Cnefyowmx 3agad B

rnpoLecce M3ydeHns Kypca (PU3nKM Ha ypoBHe cpefHero obLiero o6pasoBaHus:
NpuobpeTeHNe  CUCTEMbl  3HAHM 06  OOWMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax,  Teopwusx, BK/10Yas MeXaHWKY,
MOMEKYNAPHYI0  (PU3NKY, 3MIEKTPOAVHAMUKY, KBAaHTOBYH (U3NKY W
3/1EMEHTbI aCTPOMU3NKM;
(hopMMpOBaHNE YMEHWIA MPUMEHATb  TEOPETUYECKME 3HaHWUA  A)1F
00OBbACHEHMS  (DM3NYECKMX SABMIEHWA B MpUpPoAe W AN MPUHATUA
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOMN YXN3HM;
OCBOEHVE CMOCOO0B peLleHus pas3/IMYHbIX 3af4a4y C $BHO 3afaHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasymeBatloLMX CaMOCTOATE/IbHOE
cozfiaHne hr3nyecKor Moaenu, aaekBaTHOM YCNoBUAM 3a4auu;
MOHUMaHVe (U3NYECKUX OCHOB W MPUHLMUMNOB [AENCTBUA TEXHUYECKMX
YCTPOWCTB N TEXHONIOMMYECKMX MPOLLECCOB, UX BIVSHUS HA OKPY>KAKOLLYHO
Cpedy;
OBNafileHVe MeTOoAaMn CamMOCTOATE/IbHOro MJIaHMPOBaHUA N NPOBELEHNS
(hM3NYECKNX IKCMEPUMEHTOB, aHasM3a U WHTepnpeTauMn MHGopmMauuu,
ornpezesnieHns JOCTOBEPHOCTM NOMYYEHHOro pe3y nbTara,;
co3fjaHue YC/oBUA 4/1F PasBUTUA YMEHUI NPOEKTHO-UCCNef0BaTebCKON,
TBOPYECKON [eSATe/IbHOCTH.

Ha wu3yyeHne u3nkm (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero oo6uiero
obpaszoBaHua otBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacos (2 4aca B Heflefto).

Mpefnaraemblin B nporpaMMe Mo (U3nMKe nepeyeHb /1a60PATOPHLIX W
NPaKTUYeCKUX paboT ABMAETCA PEKOMEHAOBaHHbIM, Y4yuTenb [enaeT BbI6OP
npoBefeHns 1labopaTopHbIX pPaboT U OMbITOB C YYETOM WHAMBUAYASIbHbIX
0CO0BEHHOCTeN 00yYaroLLmMXCS.



COOEP>XAHWVE OBYUEHUNA
10 KNTACC

Pa3sgen 1. dusnkKa n MeTofbl Hay4YHOro No3HaHus

Pu3nka — Hayka 0 npupofe. HayuHble MeTOAbl MO3HAHWA OKPYXKaloLero
mupa. Ponb  3KCnepvmMeHTa W TeopuM B MPOLECCe MO3HaHUSA MpUpPoabl.
JKCMepUMEHT B (pusmKe.

MogenupoBaHue PU3NYECKUX ABMEHWUIA M NPOLLEeCCOB. Hay4yHble rvnoTesbl.
Pur3nyecKne 3aKoHbl U Teopuu. [paHuLbl MPUMEHMMOCTU (PU3NYECKNX 3aKOHOB.
[MprHUMN COOTBETCTBUA.

Ponb 1 MecTo (M3VKM B (POPMMPOBAHMN COBPEMEHHOW HAy4YHOW KapTWHbI
MMpPa, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN.

[eMoHCTpauum

AHasnorosble 1 UNDPOBbIE W3MEPUTENbHBIE NPUOOPbLI, KOMMbIOTEPHbIE
[AaTUMKN.

Pasgen 2. MexaHuKa

Tema 1. KuHemMaTuKa

MexaHunyeckoe paBwxeHne. OTHOCUTENIbHOCTb MEXaHWYEecKOro ABUXEHUS.
CucTtema oTcuéTa. TpaeKkTopus.

[MepemelleHne, CKOPOCTb (CpedHAs CKOPOCTb, MIHOBEHHAd CKOPOCTb) W
YCKOpeHVe MaTepuasibHOW TOYKW, WX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoxeHvie NepemeLLeHNiA 1 CI0XKEHNE CKOPOCTEMN.

PaBHOMEpPHOE M pPaBHOYCKOPEHHOE MPAMONMHENHOE [BWKeHue. [padumku
3aBMCUMOCTN  KOOpPAMHAT, CKOPOCTW, YCKOpPeHusd, nytm W MNepemMeLleHns
MaTepuanbHON TOUKN OT BPEMEHMW.

CB060AHOE NageHve. Y CKopeHme cBOOOAHOr0 nageHuns.

KpuBonuHeniHoe  OBWXeHue.  [ABMXEHME  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTM C MOCTOSHHOM NO MOAY/H0 CKOPOCTbI0. YT/10Basi CKOPOCTb, /IMHEHAS
CKopocTb. [epnog 1 yacToTta obpatyeHuns. LieHTpocTpemMnTenbHOe YCKOpPEHUe.

TexHn4YeckmMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CMMAOMETP,
[BVXXeHWe CHapAL0B, LiernHble 1 peMEHHbIE Nepesayn.

[emMoHCcTpayuu

Mopgenb CUCTEMbl OTCYETA, UNNKOCTPaUUA KMHEMaTUYECKNX XapaKTepUCTUK
ABVKEHWA.

MpeobpazoBaHme ABMKEHWNIA C UCMOb30BAHMEM MPOCTbIX MEXaH3MOB.

MafeHVe Ten B BO3A4YXE U B pa3peXxxeHHOM NPOCTPaHCTBe.

HabnogeHne ABWKeHUS Tena, OPOLLIEHHOrO Moj Yr/ioM K TOPU3OHTY W
rOPU30HTA/ILHO.
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13mepeHue ycKopeHus CBOBOLHOIO NafeHus.

HanpasneHne CKOPOCTU NP ABUXKEHUMU MO OKPYXXHOCTMU.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

3yyeHrie HepaBHOMEPHOTO ABVKEHWSA C Lefbl0 OnpefesieHnss MrHOBEHHOM
CKOPOCTMU.

VccnepoBaHve COOTHOLLEHWA MeXay MyTAMKW, NPOMAEHHbIMU TefioM 3a
nocnefoBaTe/lbHble paBHble MNPOMEXYTKA BPeMeHW Mpu  PaBHOYCKOPEHHOM
ABWXXEHUW C Ha4a/IbHON CKOPOCTbIO, PaBHOMN HYIO.

3yyeHure ABKEHNS LIapuKa B BA3KOWN XXUAKOCTW.

3yyeHuve ABKeHNS Tena, 6POLLEHHONO rOPU30HTA/TLHO.

Tema 2. lnvHaMmunka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  TlepBblii  3aKOH  HblOTOHa.
VIHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MNpuHUMN cynepnosvuun cui. BTopoit 3akoH HbloToHA
A9 MaTepuasibHOM TOUKKU. TpeTunin 3aKoH HboTOHA N5 MaTeprasibHbIX TOYeK.

3aKoH BcemMUpHOro TaroteHusa. Cuna TaKecTu. [lepBad KoCMUYecKas
CKOpOCTHb.

Cwuna ynpyrocTtu. 3akoH ['yka. Bec Tena.

TpeHve. Buabl TpeHus (MOKOS, CKOMbXKeHUS, KaveHns). Cuna TpeHus. Cyxoe
TpeHue. Crna TPeHUs CKONBbXEHUS U cuna TpeHUa Nokosd. KoagguumneHT TpeHus.
Cuna conpoTuBeHNA NP ABUXXEHUN Tena B XXUAKOCTU UK rase.

[MocTynaTensHoe v BpalLaTesibHoe ABMKeHWe abCoNtTHO TBEPAOro Tena.

MOMEHT cu/bl OTHOCUTE/IbHO OCK BpalleHuda. [1neyo cunbl. Ycnosus
paBHOBECKA TBEPAOIO Tena.

TexH/MYecKre YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHME: MNOALUMHUKN,
ABVXeHWe NCKYCCTBEHHbIX CMYTHUKOB.

[emMoHCcTpayuu

ABneHue nHepumw.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX TeN.

BTopoit 3akoH HblOTOHA.

3mepeHwne cun.

CnoxeHue cun.

3aBMCUMOCTb CW/Ibl YNPYTrOCTK OT AedopmaLinn.

HeBecomocTb. Bec Tena npu yCKOpPeHHOM NoAbLEME U NafEHUMN.

CpaBHeHMe CUN TPEHWUS NOKOSA, KaYeHNA U CKOMbXKEHWS.

Ycnosus paBHoBecus TBEpAOro Tena. Buabl paBHoBecus.

YUeHNYeCKunii IKCnepumeHT, nabopaTopHble paboThbl

3yueHune aBmKeHUst bpycka No HaK/IOHHOW MOCKOCTH.
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iccnepnoBaHve 3aBUCUMMOCTW CUAN YMPYTOCTU, BO3HUKAOLWMX B MPYXXWUHE U
Pe3nHOBOM 06pasLie, 0T KX AethopmaLmu.

ccnegoBaHve yCcnoBui  paBHOBeCUsi TBEPAOro Tena, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3aKOHbI COXpaHEHUS B MeXaHUKe

IMnynbCc MaTepuanbHOM TOUKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
MnynbC cunbl U U3MEHEHWE MMMy/bca Tena. 3aKOH COXpaHeHWA WMMNY/bCa.
PeaKTBHOE [BMXEHNE.

PaboTa cu/ibl. MOLHOCTb CUSIbI.

KnHeTuyeckas 3Heprusi marepuasibHOn Touku. Teopema 006 W3MeHeHMU
KWMHETMNYECKOWN 3Hepruu.

[MoTeHUManbLHas 3Heprus. [MoTeHUManbLHas 3Heprus ynpyro
AeopMUPOBaHHOW  NPYXWHbI.  [loTeHUManbHas  3Hepruss  Tena  BOAU3K
NOBEPXHOCTU 3eM/IN.

[MoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HENOTeHUMa/IbHbIX CUN C WU3MEHEHMEM MeXaHWYeCKOW 3HEepruv CUCTEMbl Te.
3aKOH COXpaHeHWst MexXaHNYeCcKor aHeprunu.

Ynpyruve n Heynpyrue CTO/IKHOBEHUS.

TexHn4Yeckme yCTPOMCTBA M MPaKTUYEeCKOe MPUMEHEHWe: BOLOMET, KONEp,
MPY>XXVHHbIA MUCTONET, ABVKEHME PaKeT.

[leMoHCTpauun

3aKOoH coxpaHeHusa uMnysnbea.

PeakTuUBHOE [BUXKEHUE.

Mepexof NOTeHUMaIbHON 3HEPTUN B KUHETUYECKYIO 1 06paTHO.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

3yyeHre abCoOMOTHO Heynpyroro ygapa C MOMOLUbHO [BYX OAMHAKOBbIX
HUTAHBIX MaATHUKOB.

WccnepnoBaHve CBA3WM paboTbl CUMbl C U3MEHEHVMEM MeXaHWYeCKOn 3Heprum
Tena Ha NPUMepe PacTAXKeHNA PE3NHOBOIO XKIyTa.

Pasgen 3. MonekynapHas usmka n TepMmognHammKa

Tema 1. OCHOBbI MONEKYNAPHO-KNHE T UYECKOW TEeopum

OCHOBHbIe MO/IOXKEHUSA MOJIEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABMKeHue. Ouddysna. Xapaktep ABMXKEHUA |
B3aMMOJENCTBMA YacTuL, BellecTBa. Mofenn CTPOEHMsI ras30B, >KMUAKOCTEN 1
TBEPAbIX TeN N 06bACHEHWE CBOMCTB BeLLeCcTBa Ha OCHOBE 3TUX MoAenein. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosaHHas ABoragpo.

TennoBsoe paBHOBecue. Temnepatypa 1 eé nsmepeHue. LLikana temnepatyp
Llenbcus.
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Mogens ungeanbHoro rasa. OCHOBHOe  YypaBHEHME  MOJIEKY/APHO-
KMHETUYECKON Teopun maeasibHOro rasa. AGCOMKOTHAasA Temnepatypa Kak Mepa
CpefiHen KWHETWYECKON 3HEepruv TemnsioBOro [ABMXKEHWA vactuy, rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHpeneesa—KnaneipoHa.
3akoH [anbToHa. 3onpoLlecchbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMMYECTBOM
BewlecTBa. [pagmueckoe npefcTaB/ieHMe W30MPOLECCOB: M30Tepma, M30X0pa,
n3obapa.

TexHMYecKre YCTPOWCTBA W MNPAKTUYECKOe MPUMEHEHWE: TepMOMETP,
bapomeTp.

[emMoHCcTpayun

OnbITbl, [OKa3blBalOLMe [MCKPETHOE CTPOeHMe BeLlecTBa, (oTorpagun
MOJIEKY/T OPraHUYECKMUX COANHEHNIA.

OnbITbl NO AUDPY3NN XKMAKOCTEN U ra3os.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLUTEPHA.

OnbIThI, [0Ka3blBatoLLine CyLLecTBOBaHue MEXXMOJIEKYNAPHOT O
B3aMMO/IENCTBUS.

Mogenb, UNNKCTPUPYIOLLAaA NPUPOLY AaBNeHNs ra3a Ha CTEHKN COoCcy/a.

OnbITbl, WAMKOCTPUPYIOLLME YpaBHEHWE COCTOAHWA WAeasIbHOro rasa,
n3onpoLiecchl.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHui
06bEMa KOMHaTbI, JaB/leHNs 1 TeMrnepaTypbl BO3AyXa B Heil.

ViccnepoBaHme 3aBUCMMOCTI MeXay napamMeTpaMu COCTOAHUA Pa3pesKeHHOro
rasa.

Tema 2. OCHOBbI TepMOANHAMUKMN

TepMoguHamMmnyeckas cuctemMa. BHYTpPeHHAS 3Heprus TepmoAMHaMMYeCcKoi
CUCTEMbI 1 CNOCco6bl eé n3meHeHus. KonnyecTso TensoTbl U paboTa. BHyTpeHHSS
3Heprmss  OAHOATOMHOrO  mfeanbHOro  rasa.  Bugbl  Tennonepegauu:
TEn/I0NPOBOAHOCTL, KOHBEKLUUSA, N3NydeHVe. Y enbHaa TennoémMKoCcTb BeLLecTBa.
KonnyecTtso TennoThbl Npu Tenonepesaye.

MoHATMe 06 aauabatHoMm rnpouecce. [lepBbld 3aKOH TepMOAUHAMUKW.
[MpruMeHeHne MepBOro 3akoHa TepMoAMHaMUKKM K m3onporeccam. [ paduyeckas
NHTepnpeTaumnsa paboTbl rasa.

BTopoii 3aK0H TepMoagvHaMMNKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOLE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OENCTBMSA  TEMJIOBbIX  MALUVH.
[MpeobpazoBaHNa 3Hepr B TEMIOBbIX MawnHax. KoaduumeHT nonesHoro
[eNCTBMA TennoBo MaluuHbl, LiMkn KapHo ¥ ero Kos@uuMeHT Moe3HOro
[e/CTBUA. DKOOrnyeckmne NpobieMbl TEMMO3HEPTETUKMN.
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TexHu4yeckMe YCTPOWCTBA W MPaKTUYECKOe MpPUMEHeHWe: [ABUraTesb
BHYTPEHHEr0 CropaHus, 6bITOBOM X0MOAUIbHUK, KOHAULMOHED.

[leMoHCTpayum

I3meHeHWe BHYTPEHHei 3Heprun Tena Mpu CoBepLueHWn paboTbl: BblneT
Npobkn 13 OYTbUIKMA MOL AEeMCTBMEM CXATOro BO34yXa, HarpeBaHue suvpa B
NaTyHHON TPy6Ke NyTéM TpeHus (BUAEOLEMOHCTPaLMS).

13mMeHeHVe BHYTPEHHE aHeprum (TemnepaTypbl) Tefa npu Tennonepesayde.

OnblIT No aavabaTHOMY paclUMpeHuto Bo3gyxa (OMbIT C  BO3AYLUHbIM
OrHUBOM).

Mogenv napoBor TypOuHbI, ABUraTeNis BHYTPEHHEr0 CropaHns, peakTyBHOIO
ABurarens.

YUeHUYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

3mepeHne yaensHOM TENI0EMKOCTMN.

Tema 3. ArperaTHble COCTOAHMSA BellecTBa. Pa3oBble Nepexoabl

Mapoobpa3oBaHMe N KOHAEHCauus. McnapeHme 1 KuneHve. ABCONMOTHaA U
OTHOCUTE/IbHAs BMIXXHOCTb BO3AyXa. HacbilleHHbIM nap. Y[enbHasa Tenniorta
napoobpasoBaHuA. 3aBUCUMOCTb TEMMNepPaTypbl KUMEHWs OT AaBNeHus.

Teépaoe Teno. Kpuctanamyeckme n aMopHble Tena. AHM30TPONUS CBOMCTB
KpucTtasinos. >Xugkve kpuctannbl. CoBpeMeHHble Mmatepuanbl. [1naBneHne w
KpucTa/inn3aums. Y fenbHas Tennota nnasneHus. Cyonmmaums.

YpaBHeHVe TenioBoro 6anaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYeCKoe MPUMEHEHME: TUTPOMETP W
MCUXPOMETP, KaJIOPUMETP, TEXHOMOMMM NONYUYeHUS COBPEMEHHbLIX MaTepuasos, B
TOM YMCNle HAHOMAaTEePWasoB, Y HAHOTEXHO/IOTUN.

[leMoHCTpayum

CBOWCTBA HaCbILLEHHbIX NapoB.

KnneHue npun NoHWXeHHOM [aBNeHNW.

Cnocobbl M3MepeHNs BNAXKHOCTMU.

HabnofeHne HarpeBaHus 1 NaBneHnst KPUCTaIIMYECKOrO BELLLECTBa.

JeMoHcTpauma KpucTasinos.

YUeHNYeCKuniA 3KCnepumMeHT, nabopaTopHble paboThbl

13mepeHve OTHOCUTE/IbHOW B/IXKHOCTW BO3AYyXa.

Pa3gen 4. SnekKTpogMHaMuKa
Tema 1. OneKTpocTaTmKa
dnekTpuzauma Ten. INeKTpuyecknin 3apsad. [Ba BuAa ANEKTPUYECKUX
3apanoB. [NpOBOAHMKK, AW3NEKTPUKU U MOMYNPOBOAHUKN. 3aKOH COXpaHeHus
3N1eKTPNYECKOro 3apaaa.
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B3aumogeiicteme 3apagoB. 3akoH KynoHa. ToUYeYyHbI 3N1eKTPUYECKIMIA 3apsf.
JneKTpuyeckoe none. HanpsKEHHOCTb  3NeKTpuyeckoro nond. [puHUMN
Cynepnos3vuun 3NeKTPUYECKUX nonei. JIMHAM Hanps»KEHHOCTU 31EKTPUYECKOrOo
nons.

PaboTa cun  anekTpoctatuyeckoro  nond.  loteHuywan.  Pa3HOCTb
noTeHunanos. [MpOBOAHMKA W [OMINEKTPUKU B  3NEKTPOCTATMUYECKOM TOSe.
[AnanekTpnyeckas NPoOHNULLAEMOCT.

ONEKTPOEMKOCTbL. KoHAeHcaTop. S/1EKTPOEMKOCTL MIOCKOI0 KOHAeHcaTopa.
DHeprung 3apsXeHHOro KoHAeHcaTopa.

TexHn4Yeckme YCTPOMCTBA M MPAKTUYECKOe MPUMEHEHME: 3M1eKTPOCKOr,
3NIEKTPOMETP, 3/IEKTPOCTAaTUYeCKas 3awimuta, 3a3emsIeHue  3/1eKTponprbopos,
KOHAEHCcaTop, KONUpoBasbHbIW annapat, CTPYMHbIA NPUHTEP.

[emMoHCcTpayuu

YCTPONCTBO U NPUHLMM AEACTBUS 3/1eKTPOMeTA.

B3anumogencTeme HasNeKTpU3oBaHHbIX Terl.

DNeKTPUYECKOe Nose 3apAXeHHbIX Ten.

[MPOBOAHWKM B 3N1EKTPOCTATMUYECKOM MOJSe.

DneKTpocTaTnyeckas 3almTa.

[N3NeKTPUKM B 3N1eKTPOCTATUUYECKOM MNOSIE.

3aBMCUMOCTb  3N1eKTPOEMKOCTW  M/IOCKOT0  KOHZEeHcaTopa OT nJoLaam
MNaCTUH, PACCTOAHUSA MEXAY HUMWN W AN3NIEKTPUYECKOW NPOHULAEMOCTH.

JHeprua 3apsxeHHOro KoHaeHcartopa.

YUeHNYeCKuniA IKCnepumeHT, nabopaTopHble paboThbl

M3mepeHne 3NeKTPOEMKOCTN KOHeHcaTopa.

Tema 2. NMOCTOAHHBIV 3N1EKTPUYECKNIA TOK. TOKM B pasN4YHbIX Cpeaax

JNEKTPUYECKMIA TOK. YCMOBUSA CYLLECTBOBaHUS 3/IEKTPUYECKOTO TOKa.
McTouHnKm Toka. Cuna Toka. MoCTOAHHBIN TOK.

Hanps>keHne. 3akoH OMa 4514 yyacTka Lenu.

DNEKTPUYECKOe COMPOTUB/IEHME. Y[e/nbHOe COMpOTMB/IEHME BeLLeCTBa.
MocnefoBaTenbHOe, NapasinenbHoe, CMeLLaHHOe coeAnHeHVe NPOBOLAHMKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [pkoyns—SleHua. MoOLWHOCTb
3N1EeKTPNYECKOTO TOKa.

DNEKTPOABMKYLLAA Cuna WU BHYTPEHHEe COMPOTMB/IEHME MCTOUYHMKA TOKA.
3akoH Oma 4519 NOMHOM (3aMKHYTOW) 3N1eKTprYecKoin Lenun. KopoTkoe 3aMblKaHue.

ONEKTPOHHas  MpPoBOAMMOCTL  TBEpPAbIX  METa/oB.  3aBUCMMOCTb
COMPOTUB/IEHNA MeTa/II0B OT TeMnepaTtypbl. CBEPXNPOBOANMOCTb.

ANeKTPUYECKMin TOK B BaKyyMe. CBOMCTBA 3M1EKTPOHHbIX My4KOB.

[MonynpoBOAHNKMN. CobcTBeHHas 7 npvMecHas NpoBOANMOCTb
nosynpoBoAHNKOB. CBOMCTBa p—n-nepexoga. NonynpoBoAHMKOBbIE NPUBOPBI.
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ANeKTpuyeckMin TOK B pacTBopax W  pacnnaBax  3/IEKTPO/INTOB.
ONEKTPONIUTMYECKASA Auccoumaums. SNeKTponns.

ANeKTpu4yecknin TOK B rasax. CamoCTOsiTeNlbHbIA WU HEecaMOCTOATE/NbHbIN
paspaa. MonHus. INnasma.

TexHn4YeckmMe YCTPOCTBA W NPaKTUYECKOe MPUMEHEHME: ammepMeTp,
BO/IbTMETP, PEeocTaT, WCTOYHWKW TOKa, 3/eKTpOHAarpeBaTe/bHble nNpubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUBOPbLI, TEPMOMETP COMPOTUB/IEHNS, BAKYYMHbIN AMOL,
TEepMUCTOPbI 1 (DOTOPE3NCTOPbI, NMOMYNPOBOLHUKOBBIV ANOL, Fa/ibBaHMKa.

[emMoHCcTpayun

i3mepeHwue cusibl TOKa 1 HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHNUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
M0LWaaM NONEepeyHoro ceveHsa 1 marepuana.

CwmeLLIiaHHOEe coefiIMHEHME NMPOBOAHMKOB.

MpsamMoe M3MepeHne 3MEKTPOABVKYLLEN cufibl. KOpPOTKOe —3amMblKaHue
ra/lbBaHNYECKOr0 3/1eMeHTa U OLleHKa BHYTPEHHErO CONPOTUB/IEHUS.

3aBMCMMOCTb CONPOTUB/IEHNS META/I/IOB OT TEMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/INTOB.

IckpoBoOi pa3psas 1 NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb Anoja.

YUeHNYeCKuiA 3KCnepumeHT, nabopaTopHble paboThbl

13yyeHre CMeLLaHHOro CoeiIMHEHNSA Pe3NCTOPOB.

3mepeHne 3neKTPOABWKYLLEN CUMbl UCTOYHMKA TOKA U €ro BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MexxnpeaMeTHbIe CBA3N

N3yuyeHne Kypca (m3nkn 6a30Boro ypoBHsi B 10 Knacce OCYLLECTBAETCA C
Y4ETOM cofepKaTeNbHbIX MeXMNpPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
OMOIOTUN, XUMKK, Teorpatun 1 TEXHOIOTUMN.

Me>KnpegMeTHble MOHATUSA, CBA3aHHbIE C U3YYEHWEM METOLOB Hay4yHOro
MO3HaHWA: SB/IEHNE, HayuHbIA (DaKT, runoTesa, (YM3MYeCKas Be/IMYMHA, 3aKOH,
Teopus, HabNoAeHVE, IKCMEPUMEHT, MOENNPOBaHWE, MOLENb, N3MEPEHME.

MaTemaTuka: pelleHne CUCTEMbl YPaBHEHWA, JNNHeHas  (YHKUuA,
napabona, runepbona, X rpamkn 1N CBOMCTBA, TPUIOHOMETPUYECKMNE PYHKLMNN:
CWHYC, KOCUHYC, TaHT€HC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOX/IECTBO,
BEKTOPbI 1 MX MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Bronorusa: mexaHM4YecKoe ABVXKeHWE B XKMBOIN npupoge, Avddysns, ocMoc,
TensI006MeH XXUBbIX OpraHn3MoB (BWUAbl Tenonepegayn, TenI0Boe paBHOBECKE),
3NIEKTPUYECKIE ABMIEHUSA B XXUBOW NPUPOE.
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XUMUS: JUCKPETHOE CTPOEHNME BELLIECTBA, CTPOEHME aTOMOB 11 MONEKY/1, MO/lb
BELLLeCTBa, MONsPHast Macca, TEen/oBble CBOWCTBA TBEPAbIX Ten, >XUAKOCTel W
rasoB, 3/EKTPUYECKME CBOICTBA META/IIOB, 3MEKTPONNTUYECKAs AMccoLpmalms,
ra/lbBaHUKa.

[eorpadns: BNaXXHOCTb BO3AyXa, BETPbI, 6apOMeTP, TEPMOMETP.

TexHonorvs: npeobpasoBaHue [ABUXEHWIA C MUCMONb30BaHUEM MeEXaHU3MOB,
YUYET TPEHMS B TeXHMKe, MNOAWMWMHUKM, WCMNOMb30BaHWE 3aKOHA COXPaHeHWs
MMMynbCa B TEXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHErO
cropaHusi, NapoBast TypPOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MOMy4YeHNs: COBPEMEHHbIX MaTepuasioB, B TOM YMCME HaHOMAaTepuanos, WU
HAHOTEXHO/OM KM, 3NEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/IeHVe 3NEeKTPONpPrGOpPOB.,
KCepoKc, CTPY/iHbI MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3MEKTPOOCBETUTE bHbIE MPUBOPbI, FafbBaHNKA.

11 KNNTACC

Pasgen 4. 9nekKTpogMHaMmuKa

Tema 3. MarHuTHoe nose. 3NeKTPoOMarHUTHas MHOYKLUUSA

MMocTosHHbIE ~ MarHuTbl.  B3aMMopgeicTBMe  MOCTOSHHBIX — MarHWTOB.
MarHuTHoe rnosie. BekTop MarHWTHOW WHAYKUMW. TlpyvHUMN  Cynepnosvuumn
MarHUTHbIX Mofiel. JINHUA MarHUTHON WHAYKUMW. KapTuHa SIMHUIA MarHUTHOM
NHAYKUNW NONSA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe none MPOBOAHUKA C TOKOM. KapTuHa NMHWUIA  UHAOYKUMK
MarHMTHOro nona [AJMHHOro NPAMOro NPOBOAHWKA W 3aMKHYTOrO KO/bLEBOro
NMPOBOAHVKA, KaTyLLK/ C TOKOM. OnbIT pcTesa. B3avmogencTeme nNpoBOAHNKOB C
TOKOM.

Cnna Amnepa, eé Moy b 1 Hanpas/eHWe.

Cuna JlopeHua, eé Moy b U HarpasneHune. ABMmKeHne 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JlopeHua.

FABNeHVe 3/1EKTPOMAarHUTHON WMHAYKUMK. T[1OTOK BeKTopa MarHUTHOWN
NHOYKUMW.  DNEKTPOABMXKYLLAA Ccuna MHAYKUMK. 3aKOH  3/1IeKTPOMarH1MTHON
NHAYKLUMN Papajes.

BuxpeBoe 3neKTpuyeckoe Mnose. INeKTPOoABWXKYLLaa cuia WHAYKUMU B
NPOBOAHNKE, ABUXYLLEMCA NOCTYNaTe/IbHO B OAHOPOAHOM MarHMUTHOM Mofe.

Npaswnno JleHua.

WHOYKTUBHOCTL.  SBNeHMEe  CaMOMHAYKUWW.  SNeKTPOABMXKYLLaa cuna
CaMOVHAYKLNN.

JHeprusa MarHATHOrO NONA KaTyLLUKK C TOKOM.

DNeKTpOMarH1THoe noJe.
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TexHu4Yeckne YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3N1EeKTPOMArHuTbl, 3NeKTPOABUraTe/lb, YCKOPUTENWN 3/1eMEHTapHbIX
4acTuL, MHAYKUNOHHAA Neyb.

[emMoHCcTpayun

OnbIT 9pcTea.

OTKNOHEHWE 3/IEKTPOHHOIO MyYKa MarHUTHLIM MOJIEM.

JINHAN VHAYKUM MarHUTHOT O NoNS.

B3avmogeincteme 48YX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[ewicTBme cunbl JTOpeHUA Ha NOHbI 3/1IEKTPONNTA.

FBeHNe 31EKTPOMArHUTHON MHAYKUNN.

MpaBwnno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLEA CUTbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMUTHOro NOTOKa.

AABneHne caMovHOYKUnK.

YUeHNYeCKuniA 3KCnepumMeHT, nabopaTopHble paboThbl

I3yyeHne MarHMTHOro Mo KaTyLUKN C TOKOM.

VccnepnoBaHve [enCTBUA MOCTOSAHHOIO MarH1UTa Ha pamky ¢ TOKOM.

VccnepnoBaHve ABNEHUS 3N1EKTPOMarHUTHON MHAY KUK,

Pasnen 5. KonebaHusi 1 BOMHbI

Tema 1. MexaHU4YecKune 1 3N1eKTPOMarHU THble KonebaHns

KonebatenoHasa  cuctema. CBOOOAHbIE  MeXaHW4YeCKMe  KonebaHus.
[FapMoOHMYecKMe KonebaHusi. epuod, 4acToTa, amnauTyga K (asa KonebaHui.
MPY>XUHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHUE FapMOHUYECKMX
KonebaHui. MNpeBpalleHme 3HePrumn Npu rapMoHNYECKnX KonebaHmsx.

KonebatenbHblil KOHTYp. CB06GOAHbIE 3MEKTPOMArHUTHbIE KO/ebaHns B
naeasbHOM KofebateNlbHOM KOHType. AHaorMs MeXay MexaHUYecKumn wu
3N1EKTPOMArHUTHbIMKU  KonebaHnamn. dopmyna TomcoHa. 3aKOH COXpaHeHMS
3Heprum B naeasibHOM KosnebaTeNbHOM KOHTYpe.

MpefcTaB/ieHne 0 3aTyxatoLmx KonebaHnax. BbIHY)KAeHHble MexaHn4ecKue
KonebaHus. Pe3oHaHC. BbIHY>XeHHble 3/1EKTPOMarHUTHbIE KOebaHus.

MepemMeHHbIA  TOK. CuHycouaanbHbIA  MNEPEMEHHbIA  TOK.  MOLIHOCTb
NMepeMeHHOro Toka. AMMAUTYAHOE W [eNCTBYOLee 3HayeHWe CWbl TOKa W
Harnps>KeHns.

TpaHcgopmatop. Mpon3BoACTBO, Mepefada 1 noTpebneHve 3NeKTPUYECKO
3Heprum. JKOJIOTUYECKME PUCKM MPU MPOU3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3/IEKTPO3HEPT W B NMOBCELHEBHON XN3HU.
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TexHn4Yeckme YCTpOCTBA U MPaKTUYECKOe MPUMEHEHWNE: 3/IEKTPUYECKMIA
3BOHOK, FreHepaTop nepemMeHHOro Toka, IMHUN 3N1eKTponepeaay.

[leMoHCTpayum

WccnegoBaHve napameTpoB  KosiebaTeslbHOM CUCTEMbl  (MPYXXUHHBIA  Un
mMaTeMaTUYeCKNin MaATHUK).

HabnofeHne 3aTyxaroLmx KonebaHuia,

VccnenoBaHme CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntoaeHve pesoHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KOJIebaHus.

OcuunnorpaMmmbl (3aBUCUMOCTU CW/bI TOKA U HaNpsXXeHUs OT BPeMeHn) 414
3N1EKTPOMArHUTHbIX KONebaHui.

Pe3oHaHC npwu nocnefoBaTe/lbHOM COEAWHEHWUM  pesncTopa, KaTyLuKu
WHAYKTUBHOCTU U KOHAeHcaTopa.

Mogenb NMMHUW 3NeKTponepesayn.

YUeHUYeCKunii IKCnepumeHT, nabopaTopHble paboThl

VccnepoBaHve 3aBUCUMOCTU Nepurofa MasibiX KonebaHuin rpysa Ha HATU OT
AJIHBI HATU 1 Maccbl rpysa.

ViccnegoBaHvne nepemMeHHOro TOoKa B Uenu U3 nocnefoBaTesisHO
COEAVHEHHbIX KOHAEeHcaTopa, KaTyLIKN 1 pe3nucTopa.

Tema 2. MexaHN4YecKune 1 3N1eKTPOMarHNTHbIE BOMHbI

MexaHn4yeckne BOJHbI, YCNoBuA pacnpocTpaHeHus. [lepuod. CKOPOCTb
pacnpocTpaHeHus W [O/IMHa BOMHLI. [lonepeyHble M NPOAO/bHLIE  BOJHbI.
WNHTepdepeHLmMa 1 andpakumsa MeXaHUYECKMUX BOSH.

3BYyK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeM6p 3BYyKa.

ONeKTPOMarHUTHbIe BOJIHbI. Y CNOBUA U3NYUYEHUA 3NEKTPOMAarHUTHbLIX BOJH.
B3aumHas opueHTaumsi BeKTopos E, B, V B anekTpomarH1THOM BofHe. CBOWCTBA
3NIEKTPOMArHUTHbLIX BOJIH: OTPaXXeHue, NnpesioMeHne, nonsapusaums, AuppaxkLms,
NHTepgepeHLma. CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJIH.

LLIKana 3neKTpoMarHUTHbIX BOJH. [pyMeHeHWe 31eKTPOMarHUTHbLIX BOJSIH B
TEXHUKe U BbITY.

MpUHUMNLI PafmoCcBa3n 1 TeneBuaeHNs. Pagnonokawms.

ANeKTPOMarHUTHOE 3arpsA3HeHNe OKPYXKatoLLEein cpeabl.

TexHn4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbLI, YNbTPa3sBYKOBass [AMarHOCTUKa B TeXHUKe W MefuLuHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

[leMoHCTpauun

O6pa3oBaHue 1 pacrnpocTpaHeHune NornepeYHbIX U NPOLOSIbHbIX BOJH.

Koneb6ntowyeecs Teno Kak MCTOYHUK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeNOMIEHUA MeXaHNYECKMX BOJH.
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HabnofeHne nHTepdepeHunn 1 udpakunum MexaHmyecKnx BOJH.

3BYKOBOW pe30HaHC.

HabniofeHne CBA3M TPOMKOCTM 3BYKa M BbICOTbl TOHa C amnnuTyfon u
4acTOTOM KO/iebaHwiA.

WccnegoBaHve  CBOWCTB  3/IEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHWUe,
npesiomieHne, nonspusaums, AMpakunsa, NHTepdepeHuus.

Tema 3. OnTwHKa

[eomeTpuyeckas ontuka. [pAMOSIMHENHOe pacnpocTpaHeHMe CBeTa B
OflHOopoAHOW cpefe. JTyy cBeTa. TOUYEYHbIN NCTOYHMK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHWA cBeTa. [1oCTpOeHWe 1306paXkeHN B
M/IOCKOM 3epKaJie.

MpenomneHune ceeTa. 3aKOHbI MPeloMIeHNs cBeTa. AGCONOTHBINA MoKasaTe/lb
npenomneHns. onHoe BHYTPeHHee oTpaxeHue. [pefesibHbIA Yyron MnosaHoro
BHYTPEHHero oTpaXkeHus.

Ancnepcus ceeTa. CNOXHbIN cocTaB 6enoro ceeta. LiBeT.

Cobupatowine ©n paccevBaroliMe JIMH3bl. TOHKad fvMH3a.  POKYyCHOe
paccTosiHMe WM OMTUYEeCKas CWMa TOHKOW NMH3bL. [10CTpoeHMe M300pakeHWUn B
CobMparoLLMX 1 paccemBaromnX fIMH3ax. PopmMyna TOHKOW JIMH3bI. YBeNNYeHue,
[aBaeMoe JINH30M.

Mpenenbl NPUMEHUMOCTY FTeOMETPUYECKOW OMTUKM.

BonHoBas ontuka. VIHTepthepeHums cBeTa. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnwgeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTMHE OT ABYX CUH(Aa3HbIX KOrepeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. [AudpakuynmoHHas pelwétka. Ycnoeve HabnoaeHus
rNaBHbIX  MakCMMyMOB MpW  MajgeHU  MOHOXPOMAaTUYECKOro CBeTa Ha
ANPaKUNOHHYHO PELLETKY.

MNonapunsayma ceeTa.

TexHU4Yeckme YCTPOWCTBA M MPAKTUYECKOe TMPUMEHEHME: OYKKW, Jyna,
(hoToanmapar, MNPOEKUMOHHbIN anmnapar, MWKPOCKOMN, TesecKon, BOJIOKOHHAS
OMTUKA, AU(paKLMOHHAsA peLléTKa, NoNAponL.

[eMoHCTpauum

[MpsAMONNHENHOE pacnpoCTpaHeHWe, OTpaXKeHWe W MpeioM/IeHne CcBeTa.
OnTryeckune npmnbopsbl.

[NonHoe BHyTpeHHee oTpaxeHue. Mojenb CBETOBOA.

ccnenoBaHme CBOMCTB M306paXKeHUIA B IMH3aX.

Mogenn MMKpoCcKona, Tesieckona.

HabnofeHne nHTepdepeHumUn cBeTa.

HabnogeHve andpakumm ceeta.

HabntogeHve gucnepcun ceeta.
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[Mony4yeHne crnekTpa ¢ MOMOLLGH MPU3MBbI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANKDPaKLMOHHON PELUETKN.
HabnofeHve nonsprsanmmn ceeta.

YUeHUYeCKuniA IKCnepumeHT, nabopaTopHble paboThbl
13mepeHue nokasatens npesioMIeHns CTekna.
ccnenoBaHve CBOMCTB M306paXKeHWI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Pa3gen 6. OCHOBbI CrieunanibHOM TeOPMN OTHOCUTENIbHOCTU

[paHnUbl  MPUMEHMMOCTM  K/AaCCMYECKOW  MeXaHuKW.  [locTynaTtbl
cneymanbHO Teopun OTHOCUTENIbHOCTU: WHBapPWaHTHOCTb MOZAY/S CKOPOCTU
CBeTa B BaKyyMe, NMPUHLUUN OTHOCUTENbHOCTM DMHLUTENHA.

OTHOCUTENIbHOCTb OHOBPEMEHHOCTU. 3aMef/leHNne BPEMEHU N COKpaLLeHue
ANHBI.

3Hepruna v UMNynbC PeNSITUBUCTCKON YacTULbI.

CBs3b Maccbl C 3HEPrMein N UMMNYIbLCOM PENATUBUCTCKOM YacTULbl. DHeprus
MOKOS.

Pasgen 7. KBaHToBas (husnka

Tema 1. 9neMeHTbl KBAHTOBOW ONTUKU

doToHbI. Popmyna lNMnaHKa CBA3M 3HEPrnmM POTOHA C ero YaCTOTON. JHePrus
N UMMYbC (POTOHA.

OTKpbITHE U uccnegosaHne potoadekTa. OnbiTol A. I'. CToNneToBa. 3akoHbI
(hoToappekTa. YpaBHeHMe IiHWITENHa ana qoToadhekTa. «KpacHas rpaHmua»
(oToapgpeKTa.

[asneHne ceeta. OnbIThl 1. H. Jlebegesa.

XUMUYECKOE AENCTBME CBETA.

TexH/MYecKre YCTPOMCTBA M MpaKTUYeCKoe MpUYMeHeHWe: (OTO3/IEMEHT,
(hoTOAATUMK, COMTHEYHan 6aTapes, CBETOANOL.

[emMoHCcTpayun

POoTO3(W(PEKT Ha YCTaHOBKE C LMHKOBOW MNacTUHONA.

ccnenoBaHme 3aKOHOB BHeLLIHEro (hoToaddekTa.

CeeToauog.

CosniHeyHas baTapes.

Tema 2. CTpoeHMe aToma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopfa No paccesHUIO O -4acTu.
lMnaHeTapHaa Mogenb atoma. [locTtynatel bopa. W3ny4veHwe u nornowleHue
(hOTOHOB MpW Mepexofe atoMa C OAHOr0 YPOBHA 3Heprum Ha [Apyroi. Bugbl
CrnekTpoB. CreKTp YpOBHel 3Hepruv aToma BOA0POAa.
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BonHoBble cBoKicTBa YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BO/HOBOW
Ayanu3m.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHMe.

TexHn4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMeKTPasibHbIi
aHanm3 (CNeKTpPocKonm), nasep, KBaHTOBbIN KOMMbIOTE.

[leMoHCTpaLuum

Mogenb onbiTa Pesepopaa.

OnpeneneHve 4MHbI BONHbI f1asepa.

HabnofeHve NMHenYaTbIX CNEKTPOB U3/TyUYeHWS.

Nasep.

YUeHNYeCKuiA 3KCnepumeHT, nabopaTopHble paboThbl

HabntofeHne nMHenyaToro cnekTpa.

Tema 3. ATOMHOe a4p0

JKCneprMeHTbl, [OKasblBalowme CNOXHOCTb CTpoeHus sgpa. OTKpbITUe
pagnoakTMBHOCTU.  OnbiTbl  Pe3epdopga MO ONpefeneHno  coctasa
PafMoaKTUBHOrO Wu3nyyeHus. CBoicTBa anb(a-, 6eTa-, ramma-msnyyeHus.
BrvsHue paanoakTVBHOCTY Ha XMBbIe OpraHu3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mopenb aapa [einseH6epra—
ViBaHeHKoO. 3apsag aapa. MaccoBoe uncno agpa. 130Tonsl.

Anb(a-pacnag. 3NeKTPOHHbIA W MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3fny4veHune. 3aKOH pagmnoakTUBHOIO pacnaga.

DHeprus cBA3n HYKNOHOB B Sape. AaepHble cunbl. [eheKT macchl aapa.

ApepHble peakunn. [leneHne n CUHTE3 a4ep.

AfepHbi peakTop. TepmosdepHbln cuHTE3. [1pobseMbl M MepPCrneKTUBbI
AAEPHON 3HEPreTUKN. SKOOTNYECKMNE aCMeKTbl SAEPHOMN SHEPTETUKN.

AneMeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA 1 perncTpaumn afieMeHTapHbIX YacTul,

PyHAaMeHTa/IbHblE B3aUMOAENCTBUA. EANHCTBO (PU3NYECKOW KapTUHbI MUpa.

TexHU4YecKme yCcTpoincTea U NpakTUYeCKoe NMPUMeHeHWe: LO3UMeTp, Kamepa
BunbcoHa, a4epHbIii peakTop, aToMHas 60mMba.

[eMoHCTpauum

CUETUMK MOHU3NPYIOLLMX HYacTuL,

YUeHNYeCKunii IKCnepumeHT, nabopaTopHble paboThbl

WccnenoBaHme TpekoB YacTuy, (Mo rotoBbIM hOTOrpadusam).

Pa3gen 8. 9nemMeHTbl aCTPOHOMUM N aCTPOPUNKN
JTanbl pa3BUTUA aCTPOHOMUN. MPUKIaaHOE U MUPOBO33PEHYECKOe 3HAYeHMe
acTpoHoMUN.
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Bug 3Bé3gHoro Heba. CosBe3ams, fpKue 3BE34bl, MMaHETbl, UX BUAMMOE
ABVKEHWE.

ConHeyvHada cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua n 3BE3[.
3BE3[bl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbIA Knacc —
CBETUMOCTb». 3BE3Abl rNaBHOW MNOCNef0BaTelbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [NS 3BE3[ rNaBHOM MNOCNeAoBaTe/IbHOCTU. BHYTpeHHee CTpOeHMe
3Bé34. CoBpeMeHHble NMpeacTaBneHNs 0 NPOUCXOXAeHUM 1 3Bonounn ConHua U1
3BE3[. JTanbl XXM3HW 3BE3A,.

MneuHblin TyTb — Hawa lanaktuka. MonoxxeHne u AsvkeHne ConHua B
["anakTuke. Tunbl ranakTuK. Pagnoranaktmky U Keasapbl. YépHbIe Ablpbl B A4pax
ranakTuK.

BceneHHas. PaclumpeHne BceneHHoil. 3akoH Xab6n1a. Pa3beraHue ranakTuk.
Teopua bonbLuoro B3pbiBa. PenMKTOBOE N3NTyYeHNe.

MacwitabHas CTpyKTypa BeceneHHoin. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

YueHnyeckne HabnoaeHus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/Mb30BaHWEM KOMIMbIOTEPHBIX
MPUIOXKEHUIA ANA ONpeAeneHNs MnosioXKeHNs HeGeCHbIX 0OBbEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3ama CeBepHOro noayLapus n apKue 3sésabl.

HabntogeHnsa B Teneckon JlyHbl, nnaHet, MnaeyHoro MyTw.

O6obLuatoLLee NOBTOPeHMe

Ponb  (M3MKM KN aCTPOHOMUW B  3KOHOMMUYECKOMW, TEeXHOJ/IOMMYECKON,
coumanbHOM 1 3TUYECKOIN cipepax AeAaTeNbHOCTM YeNoBeKa, Po/ib U MECTO (DU3NKK
N aCTPOHOMMM B COBPEMEHHOI HayUYHOI KapTUHE MUPa, POSib PU3NYECKOWN TEOPUU
B (hOPMUPOBaHUM MPEACTaBNEHU O (U3NYECKON KapTUHE MUpa, MECTO
(hM3MYECKOIN KapTMHbI MUpa B 00LLEM pPAAY COBPEMEHHBIX eCTEeCTBEHHO-HAYUHbIX
npeacTaBeHnin 0 NPUPOSE.

MexxnpeaMeTHbIe CBA3N

N3yuyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCyLLEeCTBAETCA C
YYETOM cofepyKaTeNlbHbIX MEXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKW,
OMOIOTUN, XUMKK, Teorpan 1 TEXHOIOTUN.

Me>knpeAMeTHbIE MOHATUSA, CBA3aHHbIE C M3YYEHMEM METOLOB Hay4yHOro
MO3HaHWUA: SIBMEHME, HayuHbIA (PaKT, runoTesa, QuUMYeckas Be/MYMHA, 3aKOH,
Teopus, HabNoAeHMe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAE/Nb, U3MEPEHME.

MaTemaTuka: pelleHne CUCTEMbl YPaBHEHWA, TPUrOHOMETPUYECKME
(PYHKLMWN: CUHYC, KOCUHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUTrOHOMETPUYecKoe
TOX/ECTBO, BEKTOPbl U NUX MPOEKLUNN Ha OCUM KOOPAWHAT, CMIOXEHME BEKTOPOB,
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MPOV3BOAHbIE 3/IEMEHTaPHbIX (YHKUWA, MPU3HAKU MNOA06UA TPeyro/bHUKOB,
onpeseneHne NAowWaan NIoCKNX uryp n oobeéma Ter.

Buvonorusa: anekTpuyeckue SBNEHUS B >KMBOW MpUpoAe, KonebartesbHble
[BWKEHNS B XXMBOW MPUPOLE, ONTUYECKME AB/IEHUS B XXMBOW NpuUpode, AencTBue
pagmaLmmn Ha XXuBble OpPraH13Mbl.

XUMWSA: CTPOEHNE aTOMOB U MOMEKY/, KpUCTaiMyecKas CTPYKTypa TBEPAbIX
Te/l, MexXaHu3Mbl 006pa3oBaHMsi KPUCT/UIMYECKOW PELIETKM, CMeKTpasbHbIi
aHanums.

[eorpatua: MarHWTHble MoMca 3emMn, 3a1eXU MarHUTHbIX — pYQ,
(hOTOCHEMKA 3eMHOI NMOBEPXHOCTK, NpefcKasaHne 3eMIETPACEHNIA.

TexHonorns:  NMHUW  3neKTpornepefad, reHepatop MEPeMEeHHOro  TOKa,
aNleKTpoABUraTenb, WMHAYKUMOHHAA Meyb, pajap, PagvonpuémHuK, Tenesu3op,
aHTeHHa, TenegoH, CBY-neyb, NPOEKLUMOHHbLIA anmnapart, BOSIOKOHHAA OMTUKa,
CO/MHeYHas batapes.
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NNAHVNPYEMbBIE PE3YJIbTATbl OCBOEHWA TMPOIPAMMDBI T10
PN3NKE HA YPOBHE CPEAHEI O OBLLLIEI' O OBPA3OBAHUNA

OcBoeHve y4yebHOro npeamera «®Pu3nka» Ha YpPOBHe CpedHEro 06Lero
06pa3oBaHNsA (6a30BbliA YPOBEHb) AO/MHKHO 06eCneynTb AOCTUMXKEHME CeayHLLIMX
NINYHOCTHbIX, MeTanpeAMETHbLIX U NPeAMETHbLIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB.

NNMYHOCTHDbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUS Y4ebHOro npeameta «Pusmka» [OMKHbI
OTpaXaTb TOTOBHOCTb W CMOCOBGHOCTb 0Oy4YatoLMXCA PYKOBOLCTBOBATLCH
CchopMMPOBAHHON BHYTPEHHE MO3ULUMENA JINYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEX[eHWW,  COOTBETCTBYHOLUMX
TPaguLMOHHBIM LIEHHOCTAM POCCUIACKOrO O6LLECTBa, PacLUMPEHNe XM3HEHHOrO
OMnbITa U ONbITa AEATENbHOCTU B MPOLECCe peasn3alm OCHOBHbIX Harpas/ieHWi
BOCNUTATE/IbHOIN LeATeNbHOCTW, B TOM YMC/E B YaCTU:

1) rpaxkaHCKOro BOCNmMTaHuA:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3MLMK 00yHatoLLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

NPUHATUE  TPaAMLUMOHHbLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPATUYEeCKNX LiIeHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYIO [eATeNIbHOCTb B MHTepecax rpaxnaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHm3auuu;

YMeHUe B3aMMOJeliCTBOBaTb C COLMaNbHbIMU UHCTUTYTaMn B COOTBETCTBUM C
NX PYHKUMAMUN Y Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHUTapHOW U BO/IOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTNYECKOr0 BOCNUTaHUSA:

ChopMMPOBAHHOCTb POCCUINCKOW rpakKAaHCKOM NAEHTUYHOCTN,
naTproTn3Ma;

LLEHHOCTHOE OTHOLLEHWEe K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUCKMX YYEHBIX B 06/1aCTW PU3NKN N TEXHUKM;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUSA:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 MNOBEAEHNS;

CMOCOBGHOCTb OLeHMBaTh CUTYyauMi0 M NPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTMPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTW, B TOM 4YuC/e B
[eATeIbHOCTU YYEHOTO;

0CO3HaHWe IMYHOro BK/Iaa B MOCTPOEHME YCTONYMBOrO OyaAyLero;

4) 3CTETNYECKOro BOCNUTaHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/TKOYas 3CTETUKY HAYYHOro TBOPYECTBa,
MPUCYLLLErO (DU3MYECKOIN HayKe;
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5) TpyA0BOro BOCMNUTAHUA:

NHTEPEC K pasnMyHbIM cepam npodiecCroHabHOM AeATeNIbHOCTU, B TOM
ymcre CBsi3aHHbIM C (PU3NKOIM N TEXHUKOR, YMEHWE COBEPLLIATL OCO3HaHHbIV BbIGOP
OyayLen npojeccrn U peann3oBbiBaTb COOCTBEHHbIE XXNU3HEHHbIE MaHbl;

rOTOBHOCTb M CNOCOOHOCTbL K 06pa30BaHMio 1 caMO06pa3oBaHMio B 06/1aCTU
(OM3MKM Ha NPOTSKEHUMN BCEW XKN3HN;

6) 9K0/I0rM4ecKoro BoCnmnTaHus:

COPMMPOBAHHOCTb  3KOMIOrMYECKOM Ky/bTYpbl, OCO3HaHWE [106a/1bHOro
XapakTepa 3K0N0rnyeckmx npobnem;

NnnaHMpoBaHWE N OCYLLIECTBNEHNE [ENCTBUI B OKPY>KatoLLIEW cpe/ie Ha OCHOBE
3HaHWA Leneit yCTONYMBOro Pa3BUTUSA Ye/TIOBEYECTBA;

paclumMpeHne onbiTa [esTe/lbHOCTU 3KO/IOMMYeCKON HarpaB/eHHOCTU Ha
OCHOBE MMEIOLLMXCS 3HAHWI N0 PU3NKE;

7) LEHHOCTM Hay4HOr o No3HaHUS:

CPOPMMPOBAHHOCTb MWPOBO33PEHNS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PUNYECKOI HAYKN;

OCO3HaHMe LEHHOCTN Hay4HOW [AesATeNlbHOCTM, TOTOBHOCTb B MpoLecce
M3ydYeHUs  (IM3NKN  OCYLLUECTBNATb  MPOEKTHYKD M UCCNefoBaTe/IbCKyHo
[eATeNIbHOCTb MHAMBUAYANTbHO 1 B rpynne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

Mo3HaBaTe/IbHble YHMUBEPCA/IbHbIE YHeOHbIe AeNCTBUS
Ba3oBble lornyeckme AercTBUS:
CaMOCTOATENbHO  (hopMy/nMpoBaTb W aKTyanmsupoBaTb  Mpobnemy,
paccmartpuBaTtb e€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3adaBaTb MapaMeTpbl M KPUTEPUM KX
[AOCTUDKEHUS;
BbISIBNATL  3aKOHOMEPHOCTM M MPOTMBOPEUMS B  pacCcMaTpurBaeMblX
(OM3NYECKUX ABNEHUAX;
paspabartbiBaTb MaH PeLleHns nNpob6seMbl ¢ YYETOM aHa/M3a MMELLMXCA
MaTepuanbHbIX U HeMaTepuasibHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIe/IIM, OLLEHMBATb PUCKWN NOCNEACTBUIA AEATENbHOCTH;
KOOPAMHMPOBaTb W BbIMOMHATL  PaboTy B YC/IOBMSIX  PeasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPU PELLEHNN XXN3HEHHbIX NPo6eMm.
BasoBble nccregoBaTeIbCKUe AeicTBUSA:
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BMafleTb Hay4yHOW TEPMWHONMOTUEN, KNHOYEBLIMU MOHATUAMM N METOAaMM
(hM3MYECKOI HayKM;

B/1afleTb HaBblKaMW y4ebHO-MCCNe0BaTe/IbCKOM N NPOEKTHOW AeATeNlbHOCTY
B 06/1aCTV (PU3MNKK, CNOCOBHOCTLIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOWUCKY
METOA0B peLleHns 3afa4y (U3NYECKOro cofepXkaHus, MPUMEHEHUIO Pa3INYHbIX
METO0B NO3HAHUS;

BfafleTb BUAaMW  [eATENbHOCTM MO  MOJYYEHUHO HOBOMO 3HaHUS, €ero
WHTepnpeTaumun, npeobpasoBaHN0 M MNPUMEHEHUIO B Pa3/INYHbIX Y4eBOHbIX
CUTYyauusX, B TOM Ymcie Npu co3haHnn y4ebHbIX NPOEKTOB B 061aCTV (IU3UKUK;

BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3WM W aKTyaIM3MpoBaThb 3ajauvy,
BblABUraTb rMMOTe3y eé pelleHWs, Haxo4MTb aprymeHTbl A1 [0Ka3aTeNbCTBa
CBOMX YTBEPXKAEHWI, 3a1aBaTb NapameTpbl U KPUTEPUN PeLLIeHWS;

aHanM3npoBaTb MOJlyYeHHblE B XOAe PeLUeHus 3afaynm  pesynbTaTbl,
KPUTUYECKM OLeHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUSIX;

CTaBUTb W (HOPMY/IMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[eATeIbHOCTI, B TOM YMC/e NPU N3YYeHUN (DU3NKMK;

[aBaTb OLEHKY HOBbIM CUTYyaLMaM, OLEeHBATb NPUOBPETEHHDIN OMbIT;

YMeTb MEPEHOCUTb 3HaHWA N0  (M3MKEe B MNPaKTUYECKyld 061acTb
XW3HEAeATeIbHOCTH;

YMeTb UHTErpmMpoBaThb 3HaHWUSA U3 pasHbIX NPeAMeTHbIX 06/1acTe;

BblABUraTb HOBbIE MAeW, Npeanaratb OPUrMHasIbHbIE NOAXOAb! Y PELLeHNS;

CTaBMTb NPOGNEMbI M 3afauu, JOMYCKatoLye albTePHATUBHbIE PELLEHWS.
PaboTa ¢ nHopmaumei:

B/1afleTb HaBblKaMW NOyYeHNS UHPOPMALUM (PU3NYECKOTO COLEePXKaHUA 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTB/ATb MOWUCK, aHaIns,
CUCTEMATU3ALMIO M MHTEPRpeTaumio MHGOpMaLMn pasinyHbIX BUAOB U (hOpM
npefcTaBNeHuns;

OLeHMBaTb JOCTOBEPHOCTb MHhOpMaLmK;

MCNONb30BaTb  CPeACcTBa  MH(OPMALMOHHBIX M KOMMYHUKALNOHHbIX
TEXHOMOIMIA B PELLEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHBIX U OpraHn3aumoHHbIX
3afa4 C COb6MAeHMeM TpPeboBaHWA 3PrOHOMUKM, TEXHUKM 6e30MacHOCTH,
FUTUEHbl,  PEcypcocOepeXxeHns, MpaBOBbIX WM 3TUYECKMX  HOPM,  HOPM
NHHOPMaLMOHHOW 6e30MacHOCTH;

cO3JaBaTb TEKCTbl (PU3NYECKOrO COAEPXKaHWs B Pas3/N4HbIX ¢opmarax ¢
YUYETOM Ha3HayYeHUs UHOPMALIMM W LieNIeBOM ayanTOPUN, BblbMpas onTUMa/IbHYHO
(hopmy NpefcTaBNeHNs U BU3YasIn3aLmm.

KoMMyHMKaTMBHbIe YHUBEPCa/IbHbIE yUebHbIe AeCTBUSA:
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OCYLLECTB/ATb 06LLEHME Ha YPOKax (OU3MKN 1 BO BHEYPOUHOW AeATeNIbHOCTY;

pacrnosHaBaTb MPeLnoCbINKN  KOHP/UKTHBIX  CUTyauuidi U cMsryatb
KOH(/IMKTBI;

Pa3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHMSI C MCMNONb30BaHUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M MCMOMb30BaTh MPENMYLLECTBA KOMAHAHON U WHANBUAYAIbHOM
paboThl;

BblOMpaTb TeMATWKYy M MEeTOAbl COBMECTHbIX AEWACTBUA C YYETOM 0O6LLMX
MHTEPECOB N BO3MOXHOCTEN KaXKAOro YfieHa KOMNEKTUBA,;

NPUHMMaTL LN COBMECTHON  [AeSTeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO eé AOCTVKEHWIO: COCTaBNsiTb MnaH AelCTBUiA,
pacrnpefeniTb Po/iM C YYETOM MHEHWUMA YYaCTHUKOB, 06CY)XAaTb pe3y/bTaTbl
COBMECTHO paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM KaX4oro y4aCTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OLEHMBATb WAEM C MNO3ULUN  HOBW3HBI,
OPUIMHA/IBHOCTU, NPAKTUYECKOW 3HAYMMOCTM;

OCYLLECTB/ATb MO3UTMBHOE CTpaTernmyeckoe MoBefeHNe B  PasINYHbIX
CUTYyaumsX, NPOSIBAATL TBOPHECTBO U BOOGPaXKEHUE, ObITb MHALNATUBHbLIM.

PerynaTvBHble YHUBEPCa/IbHbIE YYeOHble feinCTBUSA
CamoopraHusauums:

CaMOCTOSATE/IbHO OCYLLECTB/ATL MO3HaBaTe/lbHY AeATeNlbHOCTb B 061acTu
(M3NKN N  acTPOHOMWUK, BbIABNATL MNPOG/EMbI, CTaBUTb W (POPMYIMPOBATbL
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaBMATb MJiaH PeLUeHMs PaCUYETHbIX W KayeCTBEHHbIX
3a7ja4, nsaH BbIMOJIHEHNA NPaKTUYECKOW paboTbl C YYETOM UMEIOLLNXCS PeCYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTyaLUsM;

pacLUMPATL PaMKy y4ebHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNI;

[enatb O0CO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, 6patb Ha cebs
OTBETCTBEHHOCTb 3a PeLUEHVE;

OL,eHMBaTb MPUOBPETEHHDIN OMbIT;

CnocobcTBoBaTb (DOPMMPOBAHNIO M MPOSAB/IEHUIO 3pyauuMM B 061acTy
(hM3MKM, NOCTOSHHO NOBbILLIATL CBOW 06pa30BaTe/IbHbIA U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTpPO/1b, 3SMOLMOHA/TbHbIN NHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTYyauWsiM, BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb,

OL,eHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsM;
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BNafeTb  HaBblKaMW  MO3HaBaTe/IbHOM  pedieKcMM  Kak  OCO3HaHWA
COBepLUaeMbIX [AEWCTBUA W  MbICIMTENbHBIX MPOLECCoB, WX pPe3ynbTaToB W
OCHOBaHWI;

MCMO/b30BaTh MPUEMBI periekCun ANs OLEHKU CUTyauuu, Bbibopa BEPHOIO
peLleHmns;

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATb PELUEHUA MO KX
CHVDKEHWIO;

NPUHMMATb MOTMBbI W aprymeHTbl [JPYruxX Mpuv aHanvM3e pesynbTaToB
[eATeNbHOCTY;

NMPUHUMATL Cebs, MOHNMas CBOW HeOCTaTKM U JOCTONHCTBA,;

NPUHMMATL MOTMBbI W aprymeHTbl APYruxX Mpuv aHanmM3e pesynbTaToB
[eATeIbHOCTY;

Mpu3HaBaTb CBOE MPaBo M MPaBO APYrux Ha OLINOKN.

B npouecce [OCTMXEHUSA NIMYHOCTHBLIX Pe3ysibTaToB OCBOEHUSA MpPorpammbl
no (u3nke AN YPOBHA CpefHero o6uiero o6pas3oBaHMs Yy 00y4aroLmxcs
COBEPLUEHCTBYETCH 3MOLMOHA/IbHb IV VHTENNEKT, npegnonaratoLmii
cthopMMpPOBaHHOCTb:

CamMOCO3HaHMS, BK/HOYAKOLLEro CnocoOOHOCTb NOHMMATbL CBOE 3MOLMOHA/IbHOE
COCTOSIHME, BMAETb Hanpae/eHNs pasBUTUA COOCTBEHHOM 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHbLIM B Cebe;

CaMOpery/iMpoBaHuns, BK/IKOYAIOLLEr0 CaMOKOHTPO/b, YMEHWe MpPUHMMATb
OTBETCTBEHHOCTb 32 CBOE MOBeAeHWe, CMOCOOHOCTbL afanTUpoBaThCA K
3MOLMOHa/IbHLIM U3MEHEHUAM W NPOSABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHUIO LieNn U
ycrexy, ONTUMU3M, WHUUMATUBHOCTb, YMeHWe [eiCTBOBaTb MCXOA4A M3 CBOWX
BO3MOXXHOCTEMW;

aMMaTnK, BKIKYaoLWEen CnocobHOCTb NMOHNUMATb 3MOLMOHA/IbHOE COCTOAHME
APYTMX, Y4uTbiBaTb €ro npu OCYLIeCTBeHWM 0OLIeHWs, CMOCOBHOCTL K
COYYBCTBMIO U COMEPEXMBaHMIO;

COLMabHbIX HaBbIKOB, BK/IKOUAOLLMX CMOCOOHOCTL BbICTPamMBaTh OTHOLLEHNS
C ApYrUMuy NogsMu, 3ab60TUTLCA, NPOSBNATL UHTEPEC U pa3peLlaTb KOHMINKTBI.

NMPEAMETHbIE PE3Y/IbTATDI
K KoHuy o6y4yeHuss B 10 Kracce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHUIA:
[AEMOHCTPMPOBaTb Ha MpuMepax posib U MecTo (JM3MKM B (POPMMPOBaHMU
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU W
TEXHOJIOTNIA, B NPAKTUYECKOW AeATeNIbHOCTY HOLEN;
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YUMTbIBATb TPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOZeNen:
marteprasibHaa ToUKa, NHepLMaibHaa cructema 0TCUETa, abCcoMTHO TBEPAOE TENO,
naeanbHbIA ra3, MoAen CTPOEHUS ras3oB, XXMUAKOCTEN N TBEPABIX Tesl, TOUEUHbIN
ANEKTPUYECKWNIA 3apsAf, MPW peLLeHnn (U3NYecKnX 3aaad;

pacnosHaeatb msnyeckme ABneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNIAPHO-KMHETUYECKOW Teopun CTPOEHWS BeLLecTsa U
ANIEKTPOAUHAMUKIN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOJIMHENHOE
[BWKEHWe, CBOOOAHOE MafeHuWe Ten, ABWKEHWE M0 OKPY>KHOCTW, WHepuus,
B3aUMOZencTeme Ten, anddysns, 6poyHOBCKOE ABMKEHME, CTPOEHUE XXMUAKOCTEN
N TBEPAbIX Tes, N3MEHEHNe 06bEMA TeN Npu HarpeeaHum (OXnaXxaeHnn), TenioBoe
paBHOBeCWE, MCNapeHue, KOHAEHcauWs, MNfaBneHue, KpUCTaIn3auns, KuUneHue,
BIAXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/IeHWs rasa Nnpu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXAy rapaMeTpamu COCTOSiHUA rasa B M30Mpoleccax,
ANeKTPU3aLMs Tesl, B3auMOAeNCTBMeE 3apsa0B;

OMMCbIBATb MEXaHUYeCKoe ABWXKEHMWE, WCMOMb3ysa (PU3NYECKME BESIMUUHDI:
KOoOopAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKasd 3Heprus, noTeHUMasibHas 3Heprus, mMexaHW4yeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpPU OMWCaHUW MPaBWIbHO TPaKTOBATb
(PM3MYECKUIA CMbIC/T UCMOMb3YEMbIX BEMNYMH, KX O0003HAYEHUA W eaUHWULbI,
HaxoauTb (POpPMY/bl, CBA3bIBAIOLLME AAHHYIO (PU3NYECKYHO BE/IMYMHY C APYTMMU
Be/IMYMHaMu;

ONUCbIBaTb M3YyYeHHblE TErM/IOBble CBOWCTBA TeN W TENOBble SB/IEHUS,
NCMonb3ys (M3MYecKne BeNNUYUHBLL: [aBNeHWe rasa, TemnepaTtypa, CpeaHss
KWHETMYECKaa 3HEPrnsi XaoTUYECKOro ABWXKEHUS MOJIEKYS, CpefHeKBaApaTnyHas
CKOPOCTb MOJIEKY/], KOMIMYECTBO TEMOoThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MOME3HOro [AevCTBUA TenJioBOro Asurarens; npyv  OnuMcaHum
MpaBu/IbHO TPaKToBaTb (PU3NYECKMIA CMbIC/T WUCMOMb3YEMbIX BEMYUH, UX
0603HaYeHNs W  eAuVHWUbI, HaxXoAUTb (OPMY/bl, CBS3blBalOLME  [AHHYHO
(M3MYECKYHO BENIMUYUHY C APYTMMU BENIMUNHAM,;

OMNUCbIBaTb M3YYeHHbIe 3/IEKTPUYECKME CBONCTBA BELLECTBA U 3MIEKTPUYECKME
ABNeHNa (Mpouecchl), UCMO/b3ya (U3NYECKNE BESIMYUHDBI: NEKTPUYECKMIA 3apsaj,
3NIEKTPUYECKOE MoJsie, HANPsSHXKEHHOCTb MO/, NOTEHUMaN, Pa3HOCTb MOTEHLMA/O0B;
npu ONUCaHWM MNPaBUIbHO TPaKTOBaTb (M3NYECKMIA CMbICT UCMOMb3YEMbIX
BE/IMYMH, UX 0003HAaYeHUA W efUHWLBI; YKasblBaTb (OPMY/ibl, CBA3bIBaOLLME
[aHHYH0 (U3NYECKYHO BEIMUMHY C APYTUMW BENNYMHAMN;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECCHI U ABMEHUSA, UCMOMb3ys PU3NYECKME
3aKOHbI N NPUHUUNLI: 3aKOH BCeMUpHOro taroteHus, |, 11 un 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MexXaHWYeCKOW 3Hepruu, 3aKOH COXPaHeHuUs MMMNYy/bCa,
MPUHLMN CYMepno3vuun cun, MNPUHLMN PaBHOMPaBUA MHEPLMA/IbHbIX CUCTEM
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OTCYETa, MOJIEKYNIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUSI BeLLeCTBa, ra3oBble
3aKOHbI, CBA3b CPefHell KWHEeTUYECKOW 3HEPTUN TEMIOBOrO ABVKEHUSA MOMEKYS C
abCo/MOTHOM TeMnepaTypou, NnepBblil 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHMS
3NeKTPUYECKOro 3apsafga, 3akoH KynoHa, npu 3TOM pas3inyatb C/OBECHYHO
(hOpMY/IMPOBKY 3aKOHa, ero maTteMaTuyeckoe BblIpaXKeHue W YCnoBua (rpaHuupbl,
061acTu) NPMMEHUMOCTMU;

OOBACHATb  OCHOBHblE  MPUHUWMbLI  JeACTBMS  MaluMH, NpubopoB W
TEXHUYECKMX YCTPOICTB; pasnnyatb YC/NoBMSA MX 6e30MacHOro MCnosib30BaHus B
NMOBCEAHEBHOW YXN3HMU;

BbINO/HATL  3KCMEPUMEHTbI MO WUCCMEA0BaHMIO (DU3NYECKUX SIBNEHUA U
MPOLLECCOB C WCMO/Mb30BAHNEM MPAMbIX W KOCBEHHbLIX W3MEPEeHW, Npu 3TOM
(hopmynupoBaTb npobnemy/3agadyy W runotesy Y4yebGHOro 3IKCMEPUMEHTa,
cobupaTb YCTaHOBKY W3 MNpPe/oXeHHOro 060pyAoBaHMs, NPOBOAWUTL OMbIT Y
(hopMynMpoBaThb BbIBOAbI;

OCYLLECTBNATb MPSMbIE 1N KOCBEHHbIE M3MEPEHNSA U3NYECKNX BENUUNH, MPU
3TOM BbIOMpPaTb ONTUM&a/IbHBIA CMOCOO W3MEPEHUS M UCMO0/b30BaTb W3BECTHbIE
MeTO/ibl OLIEHKM MOrPeLHOCTEN N3MEPEHMWIA;

nccnegoBaTb  3aBUCMMOCTU  MeXAY — (DU3MYECKUMW  BEIMYMHAMKM €
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NP 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hukcnpoBaTtb pesy/bTaTbl MOJlyYEHHOW 3aBUCUMOCTU (DU3NYECKMX BEIMYMH B
BuAe Tabnuu 1 rpadmkoB., Aenatb BbIBOALI MO pe3yibTaTtam UCCNefoBaHus;

cobntogate npaswusia 6e30nacHoro Tpyga npv NpoBefeHUN UCCNefoBaHuiA B
pamKax Yy4ebHOro 3KCMepuMeHTa, Y4ebHO-MUCCNefoBaTeIbCKOM W NPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaTopHOro
0bopyaoBaHuns;

pelartb pacyéTHble 3afadn C SBHO 3afaHHON (U3NYECKOn MOJENbIO,
MCNonb3ys (HM3nMyeckme 3aKoHbl U NPUHLMMBI, HA OCHOBE aHaM3a YCI0BUA 3a4a4m
BbIOMPaTb (PU3NYECKYHO MOfENb, BbIAENATb PU3NYECKME BEIMYMHBI U (HOPMYIbI,
HeobXoAMMble AN €€ peLUeHns, NPOBOAMTL PacyéTbl M OLEHUBATb peasibHOCTb
MOJSTYYEHHOr0 3Ha4YeHNsA (PU3NYECKOW BEIMYMHBI;

pelaTb Ka4yeCTBEHHbIe 3afjauu: BbICTPaMBaTb IOrMYEeCK HENPOTUBOPEUNBYHO
LIENOYKY PacCy>KAEHUn C OMOpO Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3nyeckune ABNEHMS;

MCNONb30BaTb  MPW  pelleHun  y4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMAaLMOHHbIE TEXHOMOTUIN 1A NMOUCKA, CTPYKTYPUPOBaHWSA, MHTEprpeTaLmm
N NnpefcTaBfeHNs y4ebHOM 1 Hay4HO-MONYNAPHOM UHGOPMaLMK, Noy4YeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMaLMIO;
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MPUBOAUTL MPUMEPbI BK/1aAa POCCUNCKMX U 3apyBeXXHbIX YYEHLIX-(PU3NKOB B
pa3BMTME HayKu, OOBACHEHWME MPOLECCOB OKPYXaloLwero mupa, B pasBuTUe
TEXHUKWN 1 TEXHOIOTWIA;

MCMO/b30BaTb TEOPeTMYECKMEe 3HaHUA MO (PU3MKe B MOBCEAHEBHOWN >XWU3HU
Ana obecneyeHns 6e30MacHOCTM NMpW 06paLleHnn ¢ nprubopammn 1 TeEXHUYECKUMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 340PO0BbA U COBMOAEHNS HOPM 3KOJIOMMYECKOro
NoBeLeHNA B OKPYXKatoLLeli cpese;

paboTtatb B rpynne C BbINO/MHEHNEM PA3/IMYHBLIX COLMASbHBIX POJieN,
naaHMpoBaTb pPaboTy rpynnbl, pauMoHa/IbHO pacnpeaensTb 0083aHHOCTU U
NIaHNPOBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumsX, afeKBaTHO OLLEHMBATb
BK/1aJ, K&XKAO0ro 13 YYaCTHUKOB rpynmbl B PeLeHne paccMaTprBaeMoii NpobieMbl.

K KoHuUy o06y4yeHus B 11 Kracce npegMeTHble pe3y/bTatbl Ha 6a30BOM
YPOBHE JO/MHKHbI OTPaXXaTb CPOPMMUPOBAHHOCTL Y 00YYAKOLLMXCA YMEHUIA:

[AEMOHCTPUPOBaTb Ha NpMMepax Posb U MecTo (PU3NKU B (hopMUPOBaHKM
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU W
TEXHO/IOTMI, B MPaKTUYECKON [esATeNlbHOCTU NHOAEN, LeNOCTHOCTb U eAMHCTBO
(h13M4eCKOn KapTUHBbI MUPa;

YUMTbIBATb TPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOZeNen:
TOYEYHbIV 3N1eKTPUYECKUIA 3apsf, NIyd CBEeTa, TOYEUHbIA UCTOYHMK CBETa, AAepHas
MOZe/Ib aToMa, HYK/IOHHas MOAe/lb aTOMHOIo ffpa Mpu pelleHnn (r3nyeckmx
3ajavy;

pacno3HaBaTb (m3nyeckme aBneHns (NPOLEecchbl) U 06BACHATL X Ha OCHOBE
3aKOHOB 3/IEKTPOAVHAMUKMN 1 KBAHTOBOW (hU3MKU: 3N1eKTprYeckas NpoBOANMOCTb,
TEensoBoe, CBETOBOE, XMMUYECKOe, MarHUTHOe [eNCTBUA TOKa, B3aMMOAENCTBUE
MarHWTOB, 3N1eKTPOMArHUTHas WHAYKUMSA, [eWACTBME MarHWTHOro Mond  Ha
MPOBOLHUK C TOKOM W [BMXXYLLMIACA 3apaf, 3NeKTPOMarHUTHble KoebaHua u
BO/IHbI, MPAMO/IMHENHOE pPacnpoCTpaHeHVe CBeTa, OTPaXKeHue, MpPesioM/eHNe,
NHTEpMepeHUns, Andpakums W nonspusauus  CBeTa, [AMCMepcus  CBeTa,
(hOTO3NEKTPUUECKNIA aDPeKT (hOTO3MMEKT), CBETOBOE [aBNeHNe, BOSHUKHOBEHME
NINHENYaTOro CnekTpa aroma BOLOPOAA, eCTECTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

OMMCbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (3MEKTPUYECKME, MArHUTHbIE,
OMTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas3/IMYHbIX  Cped) W
3/IEKTPOMAarHUTHble ABMEHNSA (NPOLECChl), MUCMOMb3ysa (M3NYECKME BENNUUHDI:
ANIEKTPUYECKNIA 3apsf, CUa TOKa, 3MEKTPUYECKOe HamnpshKeHUe, 3/M1eKTPUYeCKoe
COMNPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3MEKTPOABMXKYLLAA cua, paboTa TOKa,
NHOYKUMA MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLIKWN, 3HEPrus 3/1eKTPUYECKOro M MarHUTHOrO MoJjei, Nnepuos M 4acTtoTa
KonebaHWin B KonebaTeNlbHOM KOHTYpe, 3apsf M cuna ToKa B mpouecce
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rapMOHUYECKNX  3/IEKTPOMAarHUTHbIX KO/iebaHnin, (HOKYCHOe pPacCTosHWe W
ONTUYeCcKas cuna MH3bL, MPY ONUCaHUM MPaBWIbHO TPAKTOBaTb (IU3NYECKUI
CMbIC/T WUCMOMIb3YEMbIX Be/IMYMH, WX 0003HAYeHUs W eauHWLbI, YKa3blBaTb
(hopMy/ibl, CBA3bIBAOLLME  [JaHHYH  (M3NYECKYIO BEIMYUHY C  APYTrUMU
Be/IMYMHAMU;

OMUCbIBATL M3YYeHHble KBAHTOBble SB/IEHUA W MPOLECChI, WCMO/b3yA
(PM3MYeCKMe BEIMUYNHBI: CKOPOCTb 3/IEKTPOMArHWUTHbLIX BOJSIH, [A/IMHA BOJIHbI U
4acToTa CBETa, 3HEPrna n MMNynsLC POToHa, Nepuos nosypacnasa, 3Heprusa Ceasun
aTOMHbIX afep, Npv OMNWCaHUW MpPaBUIbHO TPAKTOBaTb (PU3NYECKNIA CMbIC/T
NCMO/b3YEMbIX BEIMYMH, UX 0003HAYEHUS M eAuHULbI, YKasblBaTb (HOPMY/ibl,
CBA3bIBAIOLLME [AaHHYIO (PU3MYECKYHO BE/IMUMHY C  [PYTMMU  BEIMYUHAMM,
BbIYMCNATb 3HaYEHWE (PU3NYECKOIN BENUUYNHDI;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECChl U ABNEHUA, UCMO/b3ys (PU3NYECKME
3aKOHbl W MPUHLUMMBI: 3aKOH OMa, 3aKOHbI MOC/1eA0BaTe/IbHOro W napaiefibHoro
COeAMHEHUS TMPOBOAHMKOB, 3aKOH [hxoynsa—/SleHua, 3aKOH 3M1eKTPOMAarHUTHOM
WHAYKLUMN, 3aKOH MPAMOJSIMHEMHOrO pacnpoCcTpaHeHns CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNs CBETa, YpaBHeHWe JWHLWTENHA AN oTo3hheKTa,
3aKOH COXPaHeHWs 3HepPruun, 3aKOH COXPaHEHWA MMMY/bCa, 3aKOH COXPaHeHWS
3/IEKTPUYECKOrO 3apsafa, 3aKOH COXpaHeHWs MaccoBOro uymcna, noctynatel bopa,
3aKOH pajMoakTMBHOIO pacraga, npu 3ToM pasivyartb C/I0BECHYHO POPMY/IMPOBKY
3aKOHa, ero maTemMaTuyecKoe BblpaXKeHne W Yycnosusa (rpaHuubl, 06nacti)
MPUMEHUMOCTWH;

OrMpefensaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOIO Nos NPOBOAHMKA
C TOKOM, cunbl Amnepa v cunbl JlIopeHua;

CTPOWUTL W OMUCbIBATL U306paXKeHWe, CO34aBaeMOe MJIOCKUM 3epKasioMm,
TOHKOW JINH30W;

BbIMO/IHATL 3KCMEPUMEHTbI MO WUCCNeJ0BaHUI0 (PU3NYECKMX ABMEHUIA U
MPOLIECCOB C WCMO/Ib30BaHNEM MPSAMbIX U KOCBEHHbIX W3MEPEHWiA: Mpu 3TOM
(hopmynupoBaTb Npobnemy/3agadyy M TUNoTesy Y4yebGHOro 3KCMepUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeiloXeHHOro 060pyAoBaHUs, MPOBOAWTL OMbIT U
(hOpMyIMPOBaThb BbIBObI;

OCYLLECTB/IATbL MPAMbIE Y KOCBEHHbIE U3MEPEHNS (PU3NYECKNX BENIUUYNH, NPU
3TOM BblOMpPaTb OMTMMAJIbHbIA CNOCOO M3MEPEHUS M UCMOMb30BaTb W3BECTHbIE
MeTO/ibl OLIEHKM MOrPeLHOCTEN N3MEPEHMWIA;

nccnefoBatb  3aBUCUMOCTU  (PU3MYECKUX BE/IMYMH C  UCMOJSIb30BaHUEM
NPAMbIX W3MEPEHWIA: MNPU 3TOM KOHCTPYWMPOBaTb YCTaHOBKY, (MKCMPOBaTb
pe3ynbTaTbl MONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuvy, u
rpatvKoB, fenatb BbIBOAbI MO pe3y/ibTaTaM UCCef0BaHNs;
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cobnogate npasuna 6esonacHoOro Tpyga npyv nNpoBefeHUN UCCnefoBaHU B
pamkKax Yy4ebGHOro 3KCrnepuMeHTa, Y4ebHO-MUCCefoBaTe/IbCKON W MPOEKTHOW
[EeATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOWUCTB 1 N1abopaTopHOro
0bopyaoBaHus;

pewatb pacyéTHble 3aJaynM C SABHO 3afaHHOW (U3NYECKOMN MOfESNbIO,
MCNONb3Ys (PU3NYECKME 3aKOHbI M NMPUHLMNbI, HA OCHOBE aHaIM3a YCI0BUA 3a4a4u
BblOMpaTb (OM3NYECKYHD MOfENb, BblAeNATb (PM3NYECKME BENNYMHBI U (HOPMYIIbI,
HeobXoAMMble A/ €€ peLUeHus, NPOBOAWUTL PacyéTbl M OLEHUBATb pPeaslbHOCTb
MOTYyYEHHOT0 3HaYeHUS (PU3MUYECKOI BE/IMYMHBI;

peLlaTb KayeCTBEHHbIE 3a[a4u: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LLeNOYKY PacCy>XAeHUn C OMOpoi Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(M3NYECKIME ABNEHNS;

MCMoNMb30BaTb  MPU  peleHMn  y4yebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHO/IOTUWN ANS NMOUCKA, CTPYKTYPUPOBaHUSA, UHTEprpeTaLmm
N MpeLCcTaBfeHns yuebHOM N Hay4yHO-MONYNAPHOM UH(OPMaL MK, MoYyYeHHOW 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMaLUIO;

OOBACHATL  MPUHUMMBLI  [ENCTBMSA  MalUnH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pas/ninyarb YCnoBusa nx 6e30nacHOro MCnonb3oBaHWs B MOBCEAHEBHOM
YXU3HY;

NPUBOAUTL NPUMEpPbI BKNaAa POCCUNCKUX U 3apyOeXHbIX YYEHbIX-(U3NKOB B
pa3BMTMe Hayku, B OOBACHEHWME MPOLLECCOB OKPY>XKaloLero Mupa, B pasBuTUe
TEXHUKWN W TEXHOSIOTWIA;

MCMO/b30BaTb TEOPeTMYECKMEe 3HaHUA MO (PM3MKe B MOBCEAHEBHON >XWU3HU
Ana obecneyeHns 6e30MacHOCTX Mpu 06paLleHnmn ¢ NprubopaMmn N TeEXHUYECKUMU
YCTPOCTBaMW, AJ1 COXPAHEHUA 3[40P0BbA U COBMOAEHNS HOPM 3KO/I0MMYECKOro
NoBeLEeHNA B OKPYXKatoLLeli cpese;

paboTatb B Trpynmne C BbIMO/JHEHWEM Pa3/INYHbLIX COLMANbHbIX POnei,
naaHMpoBaTb pPaboTy rpynnbl, pauMoHa/IbHO pacnpeaensTb 0043aHHOCTU U
NIaHNPOBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEeHMBaTb
BK/1a[, K&XKAO0r0 13 yYaCTHMKOB rpynmbl B PeLLIEeHNe paccMaTprBaemoin npobniemsl.
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TEMATWNYECKOE NMNJ1AHNPOBAHUE

10 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIe
No i/ HanmeHoBaHWe pa3fenos v Tem K - (unppoBbIe)
B nporpamMmbil Bcero OHTPpONbHbIE PaKThHecKne obpasoBaTefibHble
paboTbl paboThbl
pecypcebl
Pasgen 1. PUSNKA N METOAbl HAYYHOIO NMO3HAHWA
Bubnnoteka LLOK
11 du3nKa 1 MeToAbl HaY4HOr0 No3HaHNA 2 httns://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3snen 2. MEXAHUKA
Bubnmnoteka LLOK
21 KuemaTnka > https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
22 AvHavmka ! https://m.edsoo.ru/7f41bf72
Bubnnoteka LLOK
2.3 3aKOHbI COXpaHeHNs B MEXaHWNKe 6 1 1 https://m.edsoo.ru/7fA1bf72
WToro no paspeny 18
Pa3gen 3. MONNEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUWKA
31 OCHOBbI MONEKY/IIPHO-KNHETUYECKO 9 1 Bubnmoteka LLOK
' Teopuun https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
3.2 OCHOBb! TEPMOAVHAMMKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWSA BELLECTBA. 5 Bubnmnoteka LLOK
' dazoBble Nepexopl https://m.eds00.ru/7f41bf72
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WToro no pasgeny 24
Pasgen 4. 9NIEKTPOANHAMUKA
Bubnnoteka LIOK

41 SneKTpocTaTika 10 https://m.eds00.ru/7f41bf72
49 MOCTOAHHbIN 3NEKTPUYECKMNIA TOK. TOKM B 12 Bubnnoteka LLOK

' pasnMyHbIX cpeaax https://m.eds00.ru/7f41bf72

WToro no paspeny 22

Pe3epBHOe Bpems 2

OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 68
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11 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIE
No i/ HanmeHoBaHWe pa3nenos v Tem K - (unppoBbIe)
B nporpamMmsil Bcero O;Tpoanb'e p6aKT|/|quK|/|e obpasoBaTefibHble
paboTbl paboThbl Decypebl
Pasgen 1. 9JIEKTPOANHAMWKA
11 MarHuTHoe nosne. SNeKTPOMarH1UTHas 1 1 3 Bubnnoteka LLOK
' NHAYKUMS https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pasgen 2. KOJIEBAHUA N BOJIHbI
51 MexaHn4ecKne 1 3NeKTPpoOMarHUTHbIE 9 1 Bubnmoteka LLOK
' KonebaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKne 1 3NeKTPOMarHUTHbIE Bubnnoteka LLOK
2.2 5 1
BO/IHbI https://m.edsoo.ru/7f41c97c
Bubnmnoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
WToro no paspeny 24

Pasaen 3. OCHOBbI CMELMA/IbHOM TEOPUW OTHOCUTE/TIbHOCTU

31 OCHOBbI CnewLmanbHON Teopum 4 1 Bubnnoteka LLOK
OTHOCWUTE/IbHOCTU https://m.edso00.ru/7f41c97c
WToro no paspeny 4
Pasgen 4. KBAHTOBAA ®N3NKA
41 SNeMeHTbl KBAHTOBOW ONTUKM 6 bubnmoteka LIOK

https://m.edsoo.ru/7f41c97c
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Bubnnoteka LLOK
4.2 CTpoerue atoma 4 https://m.edso00.ru/7f41c97c
Bubnnoteka LLOK
4.3 ATOMHOE AAPO > https://m.eds00.ru/7f41c97c
WToro no pasgeny 15

Paspen 5. 9JIEMEHTbI ACTPOHOMUIU N1 ACTPOPUINKN

5.1 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c97c

WToro no pasgeny 7

Pasnen 6. OBOBLUAKOLEE NMOBTOPEHUE

Bubnmnoteka LLOK
6.1 Obobujatouee nosTopetme 4 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 68
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10 KJTACC
Konuyectso yacoB ONEKTPOHHbIE
[0]
:/_n Tema ypoka Bcero KOHTpoO/bHble  [1pakTuyeckune ﬁf;jeHm (L)lgsoaz(())i:fenwu e
paboThbl paboTbl
pecypcebl
du3nKa — Hayka 0 Npupoae.
1 HayuHble MeTZAbI nosHalefﬂ 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0c32e2
OKpY>KatoLero mmpa
Ponb 1 MecTo (PU3NKn B

) (hopMUpPOBaHNM COBPEMEHHOM 1 Bubnmnoteka LLOK
Hay4YHOI KapTWHbI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYeCKON LeaTeNbHOCTU Noael
MexaHn4ecKoe ABUXeHue.

3 OTHOCUTENLHOCTL MEXaHNYECKOro 1 Bubnmoteka LLOK
ABXeHusA. [NepemeLLeHne, CKOpPoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHMe

4 PaBHOMEpPHOE NPSAMO/SIMHENHOE 1 bubnnoteka LLOK
[OBVDKEHWe https://m.edso0.ru/ff0c3620

5 PaBHOYCKOPEHHOe NPSMONINHENHOE 1 Bubnmoteka LLOK
OBVKEeHWe https://m.edsoo.ru/ff0c372e

6 CB060HOE NafieHMe. Y CKOpeHue 1 Bubnnoteka LLOK
CBO6OAHOI0 NajeHus https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,U,EI/I)KEHI/IG MaTepﬂlaanoﬁ TOYKN NO 1 bubnuoreka LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>HOCTK
8 MpuvHUMN oTHOCUTENBHOCTY ["anunnes. 1 bubnnoteka LLOK
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NHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HbHOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHUMn

9 cynepnosvuun cun. BTopoii 3aKoH bubnuoreka LIOK
ynep 4 ' P N https://m.edsoo.ru/ff0c3be8
HbloTOHA 4/19 MaTepuasibHOM TOUKM
TpeTnii 3akoH HbOTOHa ANns Bubnnoteka LLOK

10
MaTepPUa/IbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMMPHOro TAroteHusa. Cuna

11 TAXKECTN I'IepBaﬂ KOCMUYecKas bubnmoteka LIOK

- 1Iep https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cwuna ynpyroctu. 3akoH N'yka. Bec Bubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cwuna TpeHuns. KoahrUMeHT TpeHus.

13 Cwuna czn OTVIBHEITVIq;I r?l " BVI)?(GHI/IVI bubnuoreka LIOK

P A https://m.edsoo.ru/ff0c3f76
Tena B XXNUAKOCTU UK rase
MocTynatensHoe 1 BpaLLaTeibHoe

14 [BVDKEeHVE abCO/OTHO TBEPAOrO Tena. Bubnmoteka LLOK
MoOMeHT cunbl. I'neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPLOro Tena
IMNynbc MaTepranbHOM TOUKM,

15 CUCTEMbI MaTepUasibHbIX TOYEK. Bubnmoteka LLOK
IMnynbc cunbl. 3aKOH COXpaHeHNA https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTMBHOE ABWKEHWE
PaboTa 1 MOLLHOCTb CW/bl.

16 KunHeTuueckas aHeprusi matepuasibHon bubnnoteka LLOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOI aHeprum

17 lNoTeHUManbHaa aHeprus. bubnnoteka LLOK
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MoTeHyunanbHasa aHeprus ynpyro
AeopMUPOBaAHHON NPYXMHBbI.
MoTeHumabHas aHeprus Tena B6anu3n
MOBEPXHOCTN 3emMnu

https://m.edsoo.ru/ffOc461a

18

MoTeHUManbHbIE N HEMOTEHLMA/IbHbIE
cunbl. CBA3b paboThbl
HeNoTeHUMaNbHbIX CU/ C U3BMEHEHNEM
MEXaHNYECKOM 3HEPTUN CUCTEMBI TENN.
3aKOH COXpaHeHMs1 MeXaHNYecKom
3Heprum

bubnnoteka LLOK
https://m.edsoo.ru/ff0c478c

19

NabopatopHas paboTa
«ccnepoBaHue cBA3W paboTbl CUSbl C
M3MEHEHVEM MeXaHUYeCKO IHeprum
Tena Ha NpuMepe pacTsXKeHns
PE3MHOBOIO XIyTax

20

KoHTponbHas paboTa no Teme
«KunHematyvKa. JvHammka. 3aKoHbl
COXPaHEHNsi B MEXAHUKE»

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE MOSI0XKEHUSA MOSIEKYIIPHO-
KMHETWNYECKON Teopun. bpoyHoBCKOE
ABwxeHune. Anddysns

bubnnoteka LLOK
https://m.edsoo.ru/ffOc4dc2

22

XapaKkrep ABMKEHUA U
B3aVMMOZENCTBNA YacTUL, BeLecTBa.
Mogenu CTPOeHWS rasoBs, XWUAKOCTENA
N TBEPAbIX TN

23

Macca monekyn. Konmyectso
BelllecTBa. ocToAHHasa ABoragpo

24

Tennosoe paBHoBecue. TemnepaTypa
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N eé nsmepeHue. LLikana Temnepatyp
Llenbcusa

N paeanbHblli ra3 B8 MKT. OcHOBHOE

Bubnmnoteka LLOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AGConoTHas TeMnepartypa Kak mepa

26 CpeaHel KMHETUYECKOM 3HEPTUN Bubnnoteka LLOK
[BVXKEHNA MOJEKYN. Y paBHEHMe https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnanelipoHa

27 3akoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

28 «l/IccnepoBaHmne 3aBUCUMOCTY MeXAay
napameTpamMu COCTOAHMSA
pa3peXKeHHoro rasa»

29 3onpoLiecchl B UagasbHOM rase u nx Bubnmoteka LLOK
rpagmyeckoe npeLcras/ieHne https://m.edsoo.ru/ff0c570e
BHyTpeHHAS aHeprus
TepMOANHAMUYECKON CUCTEMBI U

30 Cnocoo6b! eé n3MeHeHns. KonmyecTso Bubnmoteka LLOK
TennoTbl 1 paboTta. BHyTpeHHsS https://m.edso0.ru/ff0c5952
3Heprusa 04HOaTOMHOIO MAeasIbHOro
rasa

Bubnnoteka LLOK

31 Bip! Tennonepea‘ https://m.edsoo.ru/ff0c5¢c36
YnenobHasa Tenn0éMKOCTb BELLLECTBa. BubnMoTeka LIOK

32 KonnyecTtso TennoTbl npu

o https://m.edsoo.ru/ff0c5¢c36
Tennonepegaye. AaguabatHsblil npoecc
33 [MepBblii 3aKOH TEPMOAVHAMUKM U €ro Bubnmoteka LLOK

MPUMEHeHe K 130MpoLeccam

https://m.edsoo.ru/ffOc5efc
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Heo6paTMOCTb NPOLIECCOB B

bubnnoteka LLOK

34 MPYPOAE. BTOPOV 3aKOH https://m.edsoo.ru/ff0c6230
TEePMOLAMHAMUKN

35 MpvHumn gerictems n KA tennosoii Bubnmoteka LLOK
MaLLWHBbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KA

37 3Konornyeckue npobnemsl
TEnsI03HEPreTUKN

38 O6o6LaroLLmnin ypok «MonekynspHas Bubnmoteka LLOK
(hm3mka. OCHOBbI TEPMOANHAMMKM https://m.edso0.ru/ff0c6938
KoHTposbHas paboTa rno Teme

39 «MonekynsapHasa m3mka. OCHOBbI 1 bubnuoreka LIOK

' https://m.edso00.ru/ff0c6a50
TEePMOAMHAMUKN»

40 Mapoobpa3oBaHune 1 KOHAEHCaL WS, Bubnnoteka LLOK
VicnapeHune n kuneHmne https://m.edsoo.ru/ff0c63b6
ABCONTHAsA U OTHOCUTENbHAsA

41 BNAXXHOCTb BO3AyXa. HacbILLEHHbI bubnuoreka LIOK

Ayxa . https://m.edso00.ru/ff0c64d8
nap
TBépaoe Teno. Kpuctanimyeckue u

42 amopHble Tena. AHU30TpONUs Bubnmoteka LLOK
CBOICTB KpuUCTannoB. XXugkue https://m.edsoo.ru/ff0c65f0
KpucTannbl. COBPEMEHHbIE MaTepuasbl
[naBneHve n KpuctTannnsaums.

43 Y aenbHasa TennoTa nnaeneHus bubnmoteka LIOK

' https://m.eds00.ru/ff0c6708
Cybnumauus
Bubnnoteka LLOK
44 ¥/pasHeHue Tenosoro bananca https://m.edsoo.ru/ff0c6820
45 AneKTpuzaumsa Ten. ANeKTPUYECKNin Bubnnoteka LLOK
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3apsif. [Ba BMaa aneKTPrUueckmx
3apsioB

https://m.edsoo.ru/ffOc6bcc

MpPOBOAHUKM, ANANEKTPUKMA U

46 MOSIYMPOBOAHMKN,. 3aKOH COXPaHEHUS bubnoteka LIOK
YNpOBOA ' P https://m.edsoo.ru/ff0c6bcc
3M1IEKTPUYECKOro 3apsaga
B3anmopeiicTeue 3apsaaoB. 3aKOH
47 K n0HaAToqequu71 zﬂﬂKT NYecKni bubnnoteka LIOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsag
HanpsaéHHOCTb 3/1eKTPUYECKOro
48 nons. MNpuHUun cynepnosnunm Bubnmoteka LLOK
ANEKTPUYECKNX NOJER. JIMHWUN https://m.edsoo.ru/ff0c6df2
HanpPs»KEHHOCTU
PaboTa cun 3NeKTpoCTaTUYeCKOro
49 nons. MNorteH I/IaJ'IpPaBHOCTb bubnuotea LIOK
' . https://m.edsoo.ru/ff0c6f00
noTeHUManos
MpOBOAHNKN N ON3INEKTPUKU B
50 SHPEKT ﬂCTaTVIHep('JKOM noF;e Bubnmoteka LIOK
P ' https://m.edso00.ru/ff0c7018
[unanekTpnyeckasa NpoHMLLaeMoCTb
) bubnnoteka LLOK
51 ANEeKTPOEMKOCTb. KOHAEHCATO
P A P https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTb M/IOCKOro
52 KOHJeHcaTopa. SHeprus 3aps>KeHHOro Bubnmoteka LIOK
A pa. P P https://m.edso00.ru/ff0c72c0
KOH/eHcaTopa
53 NabopaTopHas paboTa "N3mepeHmne
3N1eKTPOEMKOCTIN KOHAeHcaTopa"
MpuHUMN AEACTBUA 1 NPUMEHEHNE
54 KOH/leHCaTOpOoB, KONNPOBa/IbHOI0

annapara, CTPyMHOro npuHTepa.
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AneKTpocTaTMyYecKas 3almTa.
3azeMsieHme 3/1eKTponprbopoB

55

SNEeKTPUYECKINIA TOK, YCI0BUSA €ro
CyLLecTBOBaHWSA. MOCTOAHHBINA TOK.
Cwuna Toka. Hanps»eHue.
ConpoTtmeneHue. 3akoH Oma gna
yyacTKa Lenu

56

MocnepoBatensHOe, NapasneNbHoe,
CMeLLaHHOe CoeAMHeHe
NPOBOAHMKOB. JlabopaTopHas paboTa
«3y4eHne cMeLLaHHOro CoeiMHEHNS
pe3nCTopoB»

0.5

bubnnoteka LLOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOr0
TOKa. 3aKoH [xoyna-SleHua

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma N5 NoHON (3aMKHYTO)
3NeKTPUYecKor uenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKa U
ero BHYTPEHHEero COnpoTUB/IEHNSA»

0.5

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHbI YpoK. KOHTpO/bHas
paboTa no Teme "IAneKTpoanHaMmKa" /
Bcepoccuiickas npoBepoyHas pabota

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c8c56

60

O606LLatoLLMIA YPOK
«QneKTpoanHamuKa» / Bcepoccuiickas
NpoBepoYHas paboTa

bubnnoteka LLOK
https://m.edsoo.ru/ff0c88be

61

SneKTPOHHas NPOBOANMOCTb TBEPAbIX
MeTa/NoB. 3aBUCKMOCTb
COMPOTUBNEHUS METAN/OB OT
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Temnepatypbl. CBEPXNPOBOAVMOCTb

DNeKTPUYECKUiA TOK B BaKyyMe.

62 . 1
CBOWCTBA 3/IEKTPOHHbIX MYYKOB
MonynpoBOAHMKK, UX COBCTBEHHASA U

63 npurmMecHas NpoBoAMMOCTb. CBOMCTBA 1 Bubnmoteka LLOK
p—~n-nepexoa. [NonynpoBoAHMUKOBbIE https://m.edsoo.ru/ffOc84ae
npuoopsI
DNEKTPUYECKINIA TOK B pacTBopax u

64 pacnnaBax 3/1eKTPO/INTOB. 1 Brubnnoteka LLOK
DNeKTPoNnTUYEeCKas auccoumaums. https://m.edsoo.ru/ff0c82ba
DNeKTponns
ANeKTPUYECKIIA TOK B rasax.

65 CamocTosATe/IbHbIN U 1 Brubnnoteka LLOK
HecamoCTOATe/IbHbIN pa3psag. MosHus. https://m.edsoo.ru/ffOc84ae
MNnasma
AneKTpnyeckmne NpubopsbI 1

66 YCTPOWCTBA 1 UX NPaKTUYECKOe 1 Bubnnoteka LLOK
npumeHeHue. MNpaBnna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHoCTu
KoHTponbHas paboTa rno Teme
«ONeKTpocTaTuKa. MoCTOSHHbI Bubnnoteka LLOK

67 o 1 1
3N1eKTPNUYECKnM TOK. TOKMN B https://m.edsoo.ru/ff0c8a8a
pasnnyHbIX cpegax»

68 Pe3epBHbIin ypoK. O6006LLatoLLmii ypoK 1 Bubnmoteka LLOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLUEE KOJIMYECTBO YACOB INO 68 5

NMPOIrPAMME
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11 KJTACC
Konnyectso 4acoB ONEeKTPOHHbIe
[0]
:/_n Tema ypoka Bcero KOHTponbHbIe  [MpaKTnyeckume ﬁ:;jeHm (L)l'ﬁmp(gzg?;fenb%le
paboTbl paboThbl pecypCh!
MMOCTOSAHHbIE MarHUTbI U X

1 B3anmogencTame. MarHuTHoe none. 1 Bubnmoteka LLOK
BeKTop MarHUTHON MHAYKUMKX. JTnHUK https://m.edso0.ru/ff0c9778
MarHUTHON MHAYKL NN
MarHuTHoe none NPoBoAHNKa C

) ToKOM. OnbIT JpcTesa. 1 Bubnunoteka LIOK
B3avmopeiicTene NPOBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas paboTa «3yueHune 1 1 Bubnunoteka LIOK
MarHMTHOrO NOJs KaTyLUKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[eicTBMe MarHUTHOrO NONA Ha
NPOBOAHUK € TOKOM. Cuna Amnepa.

4 Nab6oparopHas paboTta 1 1 Bubnmoteka LLOK
«ccnefoBaHune AencTBUSA https://m.edsoo.ru/ff0c9acO
NMOCTOAHHOIO MarH1Ta Ha pamky ¢
TOKOM»

[eicTBMe MarHUTHOrO NONA Ha

5 [ABVKYLLYHOCS 3apSHXKEHHYHO YacTuly. 1 Bubnmoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
NopeHua

5 SNeKTpOMarHuTHas MHAYKuma. MNMoTok 1

BEKTOpa MarHMTHON nHaykummn. 4C
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VHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMK Papajen

JlabopaTopHas paboTa
«MccnepoBaHne aBneHU
3N1eKTPOMarHUTHOM NHAYKLN»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcal50

VIHOYKTUBHOCTbL. ABNEHME
caMmonHayKummn. 34C camoMHAYKLWW.
3Heprusa MarHUTHOrO Nona KaTyLKK C
TOKOM. Q/IEKTPOMarHMTHOE rnone

Bubnunoteka LIOK
https://m.edsoo.ru/ff0ca600

TexHnuecKue yCTPOcTBa U UX
MPUMEHEHME: NOCTOSAHHbIE MarHUTBI,
3NeKTPOMarHMTbl, NEKTPOABUIaTENb,
YCKOPUTENM 31EMEHTAPHbIX YacTuL,
VHAYKUMOHHas Neyb

10

O606LLaroLLMA YPOK «MarHuTHoe
none. SNEKTPOMarHMTHaa NHAYKLNSA»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno Teme
«MarHuTHoe norne.
ANeKTPOMarHUTHasA UHAYKLUUA»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcad58

12

CB060AHble MeXaHNYeCcKme
KonebaHus. MapmMoHUYecKme
KonebaHus. YpaBHeHUe
rapMOHMYECKNX KONIebaHWA.
[NpeBpaLLleHme aHeprum

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas paboTa
«MccnefoBaHne 3aBUCUMOCTH
nepuoja MasibIx KonebaHuii rpysa Ha
HUTW OT A/IMHBI HUTW N MacChbl rpy3a»
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14

KonebaTenbHblin KOHTYp. CBOGOAHbIE
3NeKTPOMarHuTHbIe KonebaHus B
naeanbHOM KonebateslbHOM KOHTYpe.
AHanorna Mexxgy MexaHu4ecknmm v
3/1eKTPOMAarHMTHbIMK KonebaHnsMu

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcb820

15

dopmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprumn B UaeanbHOM
Konebarte/lbHOM KOHTYpe

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcb9c4

16

MpeAcTaBneHNE 0 3aTyXatoLmX
KonebaHusX. BbIHYX/AeHHbIe
MexaHnyeckune KonebaHus. Pe3oHaHc.
BbIHY>XAeHHbIE 3N1eKTPOMarHUTHbIe
KonebaHus

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepemeHHbI TOK. CHYCOMAANbHbIA
nepeMeHHbIA TOK. MOLLHOCTb
nepeMeHHOro Toka. AMMNAINTYHOE W
[IeCTBYHOLLIEE 3HAYEHWNE CU/IbI TOKA U
HanpPsHKEHNS

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcgopmatop. Mpon3BoacTBo,
nepegaya n notpebeHune
3NIeKTPUYECKON 3HEpPrum

19

YCTPOIACTBO M NPaKTUYECKOe
MPUMEHeHNe 3NEKTPUYECKOT0 3BOHKA,
reHepaTopa nepemMeHHOro TOKa,
NMHWIA aneKTponepeaauy

Bubnunoteka LIOK
https://m.edsoo.ru/ff0cc324

20

JKON0ornyeckmne puckun npu
MPOW3BOLCTBE 3/IEKTPO3IHEPTUN.
KynbTypa ncnonb3osaHus
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INEKTPO3IHEPT NN B I'IOBCG,D,HGBHOVI
XU3HN

MeXaHnuecKye Bo/HbI, YCNOBUS
pacnpocTpaHeHus. Mepunog. CKopocTb

Bubnunoteka LIOK

21
pacrnpocTpaHeHNS U A/TMHA BOJTHbI. https://m.edsoo.ru/ff0ccab4
MonepeyHble U NPOAONbHbIE BOSHbI
3BYK. CKOpOCTb 3BYKa. [ [pOMKOCTb Bubnmoteka LLOK
22
3ByKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
SNEKTPOMArHUTHbIE BOJHbI, UX
23 csoﬁcfsa N CKOpOCTb. LLikana bubnoreka LIOK
P ' https://m.edsoo.ru/ffOccfe0
3/1EKTPOMArHUTHbIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBnaeHua. PasBuTtume CpeacTs
cBA3n. Pagnonokauuns
o5 KoHTposnbHas paboTa «KonebaHus u 1 Bubnmoteka LLOK
BOJTHbI» https://m.edsoo.ru/ffOcc6f8
MpaMonnHeliHoe pacrnpocTpaHeHme
26 cBeTa B 0[JHOPOAHOM cpefe. Bubnunoteka LIOK
TouyeuHbI UICTOUHKMK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeta
OTpaxeHne cBeTa. 3aKOHbI
27 OTpaXkeHUA cBeTa. [1oCcTpoeHme bubnmoreka LIOK
. https://m.edsoo.ru/ffOcd4e0
N306paXkeHNI B MI0CKOM 3epKasie
lNpenomneHwne ceeta. lNonHoe
28 BHYTpeHHee oTpaxkeHue. MNpeaenbHbIi Bubnmoteka LLOK
Yo/ MosIHOro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXKeHus
29 JNabopaTopHas paboTa «3mepeHmne Bubnmoteka LLOK
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nokKasaresda NpPeaoMsieHnAa CTeEKa»

https://m.edsoo.ru/ff0cd67a

NnH3b1. MocTpoeHme n306paxkeHnin B

Bubnunoteka LIOK

30 nnH3e. ®opmyna TOHKOIN NNH3bI.

PMY https://m.edsoo.ru/ffOcddle
YBennyeHue nvH3bl
JabopaTopHas paboTa

31 «lccnefoBaHne CBOMCTB
N3006paXKEHNI B NNH3AX»

[wncnepcus ceeta. CNOXHbIA cocTaB

39 6enoro ceeTa. LBeT. J/labopaTopHas
paboTta «HabnogeHve gucnepcum
cBeTa»

33 NHTephepeHyms cBeTa. Qudpakums Bubnmoteka LLOK
cBeTa. AngpakynoHHas peLuéTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTb CBETOBbLIX BOJH. Bubnmoteka LLOK

34
Mongapu3sauma ceeta https://m.edsoo.ru/ffOcf02e

35 OnTunyeckune NpMGopPbLI N YCTPOIACTBA U
YCNoBMs NX 6e30NacHOro NPUMeHeHNs
["paHnLbl NPUMEHUMOCTK
K/lacCMYecKor MexaHuku. MocTtynarbl Bubnmoteka LLOK

36 o
cneunabHOU TeOpPUN https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTK
OTHOCUTENBHOCTL OHOBPEMEHHOCTMN.

37 3amefl/iIeHMEe BPEMEHU U COKpaLLeHne bubnmoreka LIOK

A P Path https://m.edsoo.ru/ffOcfa42
L/IHbI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l4aCTp|/1 bl CBﬂsbymaccE)bl C 3Hepruen n bubnoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMNYNbCOM. DHEPrUSA NOKOA
39 KoHTponbHas pabota «OnTuKa. 1 Bubnunoteka LIOK
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OCHOBSI CﬂeLl,VIaﬂbHOﬁ Teopumn
OTHOCUTENTIbHOCTN»

https://m.edsoo.ru/ffOcf6f0

®OoTOHbI. Popmyna MNnaHKa. SHeprus

Bubnunoteka LIOK

40
N UMNYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHNe
Bubnunoteka LIOK
41 (poToappexa. OnbiTel A. T https://m.edsoo.ru/ffOcffc4
CtonetoBa
3aKoHbI (pOTO3(h(heKTa. Y paBHEHME
42 3|‘/’|HLUTe0|7|pHa nogq)obomaqoqgema bubnnoreka LIOK
A ! https://m.edsoo.ru/ff0d015e
«KpacHasa rpaHuua» oTtoadgekra
[JasneHune ceeta. OnbIThl 1. H.
43 NebefeBa. XvMMyeckoe AencTeme bubnmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4YecKure ycTpolicTea v
NpPaKkTUYecKoe NpUMeHeHue:
44
(hoTO3/1EMEHT, (POTOAATUMK,
CO/IHeYHan b6arapes, CBETOAMOL,
45 PelueHuve 3aa4 No TeMe «3NEMEHTLI Bubnmoteka LLOK
KBaHTOBOW ONTUKMN» https://m.edso0.ru/ff0d0302
Mopgens aToma ToMcoHa. OnbIThl
46 Pesg thopZa no paccesHUIO a-4acTu bubnmoreka LIOK
PEOPA P o https://m.edsoo.ru/ff0d091a
[naHeTapHaa Mofenb atoMa
Bubnunoteka LIOK
47 M b
ocTynarel 5opa https://m.edsoo.ru/ff0dOafa
V3nyuyeHwne v nornoLleHne poToHOB
48 n vlyne exoje aTOM:JlC 0 H(()*)FO OBHSA bubnoreka LIOK
P pexoa o A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyroun. Buabl cnekTpos
49 BonHoBble cBONCTBa YacTuL,. BonHbl Bubnunoteka LIOK
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Ae bpoinsa. KopnyckynsipHo-
BO/IHOBOW Ayanu3m. COHTaHHOE K
BbIHYXX/[IEHHOE U3NyYeHmne

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITVE PafgMoaKTMBHOCTW. OMbITbl

Pesepchopaa no onpeeneHnio cocTaBa

pagnoakTUBHOIo N3Ny4yeHn4d

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyyeHus. BnnsHue
PafMOaKTUBHOCTU Ha XMBbIe
OpraH13mbl

52

OTKpbITME NPOTOHA N HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEeKTPOHHbIN 1 NO3UTPOHHBIN BeTa-
pacnag. Mamma-nsnyyeHue

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d1162

53

SHeprus cBA3M HyK/I0HOB B AApe.
AfepHble peakunn. AnepHbIN
peakTop. Mpo6nembl, NepcrnekTUBbI,
9KO/I0rMYecKme acnekTbl AAePHON
3HEPreTUKN

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d1356

54

SnemeHTapHble YacTuLbl. OTKPbITHE
No3nTPOoHa. MeTobl HaBNHAEHNS 1
perncTpauum aneMeHTapHbIX YacTul,
Kpyrnbiii cTon «®yHAaMeHTabHbIe
B3aMMOpECTBIS. EANHCTBO
(hr3nYecKoli KapTUHbI MUpa»

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d0e38

55

STanbl pa3BUTHS aCTPOHOMUM.
MpyKnagHoe 1 MUPOBO33PEHYECKOE
3HaueHvie acTpoHOMUK. Bug
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3BE3HOro Heba. Co3Be3aus, ApKue
3BE3/bl, NNaHETbI, UX BUAMMOE
ABuXeHune. ConHeyHasa cuctema

56

ConHue. ConHeyHaa akTUBHOCTb.
VIcTouHUK sHeprum ConHua 1 38€34

57

3Bé3/bl, NX OCHOBHbIe
XapaKTepUCTUKN. 3BE3Abl NaBHOM
nocneaoBaTesibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHbIe
NpeACTaB/IEHNS O NPOUCXOXAEHUN U
asontoumm CosnHua 1 3Bé3[

58

MneuHbliii MyTb — Hawa ManakTuka.
MonoxkeHne n aemxeHne CosnHua B
"anakTuke. ManakTUKN. YepHble
AbIpbl B A4pax ranaktuk

59

BceneHHas. PasberaHue ranakTuk.
Teopusa bonbLLOro B3pbiBa.
PefninKTOBOE N3My4YeHue.
MeTaranaktmka

60

HepeLleHHble NPO6/1eMbl aCTPOHOMUN

61

KOHTpo/bHas paboTa «NneMeHTbl
aCTPOHOMWM U aCTPO(U3NKIN»

62

O606LLaroLLMiA YPOK. Ponb in3nkm n
aCTPOHOMWM B 3KOHOMUYECKOWA,
TEXHO0rMYECKOM, COLMaNbHOM 1
3TUYECKOW chepax AesaTenbHOCTK
yenoBeka

63

O6o6LaroLLmin ypok. Ponb n mecto
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(3MKM 1 acCTPOHOMUM B
COBPEMEHHOW Hay4HOW KapTuHe Mmpa

64

O6o6LaroLLmin ypok. Ponb
(hr3nyecKoi Teopumn B HOPMUPOBAHIK
npeaCcTaBNEHNIA 0 (HU3NYECKON
KapTuHe Mmpa

65

O6o6uaroLmin ypok. MecTto
(hM3NYECKOI KapTVHbI MMpa B 06LLEM
psLly COBPEMEHHBIX eCTECTBEHHO-
Hay4HbIX NPeLCTaBeHN 0 NpMpoje

66

Pe3epBHbIii YpoK. MarHuTHoe none.
DNEeKTpOMarHUTHas MHAYKUUA

67

Pe3epBHbIii ypoK. OnTuka. OCHOBBI
crneyunansHon Teopun
OTHOCUTE/NIbHOCTU

68

Pe3epHblil ypoK. KBaHTOBasA (n3nka.
3NeMeHTbI aCTPOHOMUN U
acTpom3nNKn

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d1784

OBLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

68
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NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA30BATE/1IbHOW MPOIrPAMMBbI

10 KNTACC

Kopg
npoBepseMoro
pesynbTarta

MpoBepsieMble NPeaMeTHbIE Pe3y/bTaTbl OCBOEHMS OCHOBHO
06pas3oBaTe/IbHOI NPorpamMmMbi CPefHero 06LLero 06pasoBaHus

10.1

[leMOHCTpMpoBaTb Ha MpuMMepax poib W MeCTo (M3NKM B
(hopMUPOBaHMN COBPEMEHHOW Hay4HOl KapTWHbI MUpa, B Pa3BUTUK
COBPEMEHHOW TEXHWKMN W TEXHOMOTUI, B NPaKTUYECKON AesTebHOCTY
nogen

10.2

YuuTbIBaTh rpaHULbl MPUMEHEHNS| U3YUEHHbIX (PU3NYECKMX MOAENei:
MaTepuanbHas TOYKa, VMHepLManbHas cUCTeMa OTCYéTa, aBCOMOTHO
TBEP0E TENO, UAeabHbI ra3; MOJeNN CTPOEHUS Fa3oB, XUAKOCTEN 1
TBEPAbIX TeN, TOYEUHbIA 3NEKTPUYECKWIA 3apsig — MpW  peLleHuu
m3nuecKnx 3agad

10.3

Pacno3HaBaTb (M3nyeckmne sBneHUs (MPOLLECChbl) U 0OBACHATb UX Ha
OCHOBE 3aKOHOB MEXaHWKW, MOMEKYNSPHO-KUHETUYECKOW Teopum
CTPOEHMSi  BellecTBA W 3/EKTPOAUHAMMUKN:  PaBHOMEPHOE W
PaBHOYCKOPEHHOe MNPSMOSIMHENHOe ABWKEHWe, CBOOOAHOe nafeHue
Ten, [ABWKEHWE MO OKPY>KHOCTW, WHepuus, B3aMMOAENCTBME Tes;
andysns, OGpPOYHOBCKOe  [ABWKEHWE, CTPOEHUe XUAKOCTENW W
TBEPALIX  Ten, W3MeHeHWe 00bEMa Ten MNpU  HarpesaHUu
(oxnaxkgeHwuw), TenjoBoe paBHOBecWe, WCMapeHue, KOHAeHcauus,
MnaB/fieHne, KpUCTaM3aums, KUMeHWe, BAAXHOCTb  BO34yXa,
MOBbILLEHVE AAaB/IEHNA ras3a Npyu ero HarpeBaHUM B 3aKPbITOM COCY/e,
CBA3b MeXAy napameTpamy COCTOSHMS ra3a B M30npoleccax;
3NeKTpuU3aums Tes, B3auMOAeNCTBUe 3apsLoB

10.4

OnucbiBaTb  MeXaHWYecKoe [BVKEHWE, WCMOMb3ys  (m3nMyecKme
BE/IMYMHbBI: KOOpAMHATA, MyTb, NMepemelleHne, CKOPOCTb, YCKOpPeHMe,
mMacca Tena, CwWna, WMNyNbC Tena, KUHETUYECKas  3Heprus,
NoTeHUMaNnbHass 3HEpPrus, MexaHuWyeckas paboTa, MeXaHMYecKas
MOLL{HOCTb; MPW ONMcaHuK NPaBUIbHO TPAKTOBATb (IM3NYECKMIA CMbICH
NCMOMb3YEMbIX BEIUYMH, UX 0O03HAYEHMS| N eAWNHULbI, HAaxOAWTb
(hopMy/ibl, CBA3bIBAIOLLME AAHHYIO (M3NYECKYIO BENMUUMHY C APYTMY
BENNYMHAMM

10.5

OnucbiBaTb  U3yYeHHble TeMN/oBble CBOWCTBA Te€N W TEnoBble
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SIBIEHUs, MCNOMb3yst  (DU3NYECKME BENMYMHLI  AaBNeHWe rasa,
Temnepatypa, CPeAHAs  KUHEeTUYecKass 3HEeprus  XaoTUYecKoro
OBVDKEHMSI  MONEKYN, CpefHeKBafpaTuyHas CKOPOCTb  MOMEKYyn,
KONMMYECTBO  TEM/OThbl, BHYTPEHHSS  3Heprusi, pa6oTa rasa,
KO3(hMLUMEHT TMONE3HOro [eiiCTBMA TEM0BOrO [ABWratens; npu
ONMWCaHUM  MNpPaBUIbHO  TPaKTOBaTb  (WM3MYECKWMIA  CMbIC/
MCMONb3YEMbIX BENMYMH, UX O0BO3HAYEHWUS U eAMHWLIbI, HaXOAWUTb
(hopMynbl, CBA3LIBAIOLLME AaHHYHO (PU3NYECKYHO BENIMUMHY C APYTMMM
BE/IMYMHAM

10.6

OnuncbiBaTb  M3yUYeHHble 3MEKTPUYECKMe CBOMCTBA BeLIECTBA W
ANEKTPUYECKME  ABMEHUsS  (MPOLECChbl),  MCMoMb3ys  (PM3NYECKMe
BEMMUMHBI:  3NEKTPUYECKUIA  3apsd,  3MEKTPMYeckoe Mo,
HaMpPSHXKEHHOCTb  MONS, MNOTEHLUMan, PasHOCTb MOTEHLMANoB; Mpu
OMMCaHNK NPaBUIbHO TPAKTOBATb (I3MYECKMIA CMbIC/T UCMOMb3YEMbIX
BEMMYMH, WX O0003HAYEHWS W eAVHMUbI, YKasblBaTb (HOPMY/bl,
CBA3blBAIOLLME  [AHHYH  (OM3MYECKYH) BEMUMHY C  ApYrMMU
BEMYMHAMM

10.7

aHa/IM3npoBaTb  (PM3NYECKMe MNPOLEeCCbl W ABMIEHMSA, WCNOJb3yA
(hM3mYecKre 3aKOHbI U NPUHLMUNbI: 3aKOH BCEMUPHOrO TAroteHus, I, Il
n 11l 3aKoHbl HbHOTOHA, 3aKOH COXPAHEHUS! MEXaHWYEeCKON 3Hepruu,
3aKOH COXpaHeHWs UMMybca, NPUHLMIM CYNepnosnuumnm cul, NpuHUMN
paBHOMpPaBna  WMHepUMa/ibHbIX CACTEM  OTCYETa;  MOJEKYNAPHO-
KMHETMYECKYO TEOPWUIO CTPOEHUA BELLLeCTBa, rasoBble 3aKOHbI, CBSA3b
CpefHeil KMHETUYECKON 3SHEpPrum TEM0BOro [ABWKEHWUS MOMEKYN C
abCoNOTHOM TeMMepaTypoil, NepBblil 3aKOH TEPMOAMHAMMKM; 3aKOH
COXpaHEeHMsA 3MEKTPUYECKOro 3apsga, 3akoH KynoHa; npu 3ToM
pas3nnyatb CI0BECHYIO (DOPMY/IMPOBKY 3aKOHa, ero mMaTemaTuyeckoe
BbIpa>KeHwue 1 ycnoBus (rpaHuLbl, 061actu) NpUMeHMMOCTH

10.8

OOBACHATL OCHOBHbIE MPUHUWNLI LEACTBMA MaluH, NpubopoB U
TEXHWYECKNX YCTPOMCTB; pasnnyaTb YCMoBMS KX 6Ge30MacHoro
MCNO/b30BaHNSA B MOBCELHEBHOMN XXMN3HU

10.9

BbINONHATbL 3KCNEPUMEHTbI MO UCCNEA0BAHNIO (PU3NYECKUNX SBNEHUIA 1
MPOLLECCOB C UCMONb30BaHNEM MPAMbIX U KOCBEHHbIX U3MEPEHUIA; Npu
3TOM (hopMynuMpoBaTb nNpobnemy (3agady) M runoTesy Yy4vyebHOro
9KCMEepUMEHTa,  cobupaTb  YCTAaHOBKY M3 MPEASI0KEHHOro
060pya0BaHuMs, NPOBOANUTL OMbIT 1 (HOPMY/IMPOBATL BbIBObI

10.10

OcyLlecTBNATL NpPAMbIE U KOCBEHHble  N3MeEpPeHUs Cbl/l3l/ll-IE.‘CKVIX
BEMNYUNH; MPN 3TOM BbI6VIpaTb ONTUMa/bHbIA CNOCO6 N3MEPEHNA
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MnCcnosib3oBaTb N3BECTHbIE METOAbI OLLEHKN I'IOI'pGLIJHOCTGVI VI3MepEHl/IVI

10.11

WcenenosaTb  3aBUCMMOCTM MEXAY  (DM3NYECKMMW  BENIMUMHAMU  C
MCMO/Mb30BaHNEM MPSMbIX W3MEPEHWIA; MpU 3TOM KOHCTPYMpOBaTb
YCTaHOBKY, (DMKCMpOBaTb pe3ynbTaTbl MOMyYeHHOV 3aBUCUMMOCTYU
(M3NYECKMX BENMYMH B Bue Tabnuy, 1 rpadMKoB, AenaTtb BbIBOAbI MO
pe3ynbTaTam UCCNefoBaHUsA

10.12

Cobntopath  npaBuna  6e3onacHoOro  Tpyga npu  NpPoOBeAeHWUU
NCCMefoBaHWn B  pamMKax Yy4yebHOro 3KCMEepUMeHTa, Yy4ebHo-
NCCNeoBaTeNIbCKOM M MPOEKTHOW [AeATENbHOCTU C MCMOMNb30BaHUEM
N3MepuUTeNbHbIX YCTPOMCTB 1 NabopaTopHOro 060pyA0BaHNSA

10.13

PewaTtb pacyéTHble 3afa4yn C SAIBHO 3afaHHOW (hM3NYECKON MOAEnbHo,
NCronb3ys (U3NYECKMe 3aKOHbl M MPUHLUMUMbLI, HA OCHOBE aHanu3a
yCnoBmMs  3adayun  BblOMpaTb  (PU3MYECKYHD  MOAENb,  BbIAENSTh
(hM3nYecKmne BeNNUMHbI 1 POPMYbl, HEOOXOAMMbIE ANS €€ pelleHus,
NPOBOANTb PacyéTbl N OLEHNBATL PeaslbHOCTb NOYYEHHOr0 3HAYEHNS
(hM3MYECKOIN BENTMYUMHBI

10.14

PelwaTb  KauyeCTBEHHble  3ajayM:  BbICTpaMBaTb  JIOTMYECKM
HENPOTUBOPEUMBYIO LIEMOYKY PacCyX/[eHWI C Onopoii Ha U3yYeHHbIe
3aKOHbl, 3aKOHOMEPHOCTM U (I3NYECKNE ABNEHUS

10.15

Mcnonb3oBaTb NPy peLUEHMM  y4yeOHbIX 3a4a4y  COBPEMEHHble
MH(OPMALMOHHbIE TEXHOMOTMW  ANS  MOWUCKA, CTPYKTYpUpOBaHUs,
VHTEpPMpeTauMM 1 NpeacTaBNeHMs Y4YeOHOW M Hay4HO-NoNyNspHON
MH(OPMaLMK, MONYYEHHON W3 Pas3/INUHbIX UCTOYHUKOB; KPUTUYECKM
aHanM31poBaTh NOMyYaeMyto MHHOPMALMLO

10.16

MpuBOAUTL MPUMEPbI BKNafa POCCUIACKUX W 3apYOEXHbIX YYEHbIX-
(M3MKOB B pa3BUTME HayKW, OOBACHEHWE MPOLIECCOB OKPYXKatoLLEero
MUpPa, B Pa3BUTUE TEXHUKMN N TEXHOOT Ui

10.17

cnonb3oBaTb TeopeTMUeCcKMe 3HaHUA NO (M3MKe B MOBCELHEBHOM
XN3HWN Ans obecrneyeHns 6e30macHOCTU nNpu obpatleHun ¢ npnbopamm
N TEXHUYECKMMWU YCTPOWCTBaMM, A8 COXPaHeHWst 3[40pOBbsA U
COOMOAEHNA HOPM 3KOIOMMYECKOr0 NOBELEHUA B OKPYXKatoLLel cpeje

10.18

PaboTaTb B rpynne C BbINO/IHEHNEM Pa3fIMYHbIX COLMaNbHbLIX PONEN,
MNaHMpoBaTb  paboTy  rpynnbl, pauyMoHaNbHO  pacnpeaensThb
00653aHHOCTM X NNaHWPOBaTb AEATENbHOCTb B  HECTaHAAPTHbIX
CUTyaumsX, afeKBaTHO OLEHMBATb BKNaj KaXAoro M3 y4yaCTHWKOB
rpynnbl B peLLeHne paccmaTpuBaemMoin npobsiemsl
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Kopg
npoBepsemMoro
pesynbTarta

MpoBepsieMble NpegMeETHbIE Pe3y/IbTaTbl 0CBOEHNS OCHOBHOW
obpaszoBaTe/ibHOW NPorpamMMbl CpeHEro 06LLero o6pasoBaHms

111

[emMoHCTpupoBaTb Ha npumepax poib W MeCTO  (M3MKM B
(hopMUPOBaHNM COBPEMEHHOIM Hay4yHOW KapTUHbI MUpa, B pasBUTUU
COBPEMEHHOW TEXHUKM N TEXHOMOMMI, B NPAKTUYECKON AeATENbHOCTH
NKOJeN, LenoCTHOCTb 1 eAMHCTBO (HM3MYECKOI KapTuHbI M1pa

11.2

YUnTbiBaTb rpaHuMLibl MPUMEHEHNS U3YUEHHbIX (IN3NYECKUX MOJENeii:
TOYEYUHbIA 3NEKTPUYECKWIA 3apsf, SAepHas MOAENb aTOMa, HYK/OHHas
MOZENb aTOMHOT0 iipa NP PeLLEHNN N3NYECKUX 3aaa4

11.3

PacrosHaBaTb (u3nyeckune sBneHus (NPoLecchbl) M 0OBACHATL MX Ha
OCHOBE  3aKOHOB  3/IEKTPOAUHAMUKM U KBAHTOBOM  (DU3UKMU:
aNeKTpuyeckas MPOBOAMMOCTb, Terj0BOE, CBETOBOE, XWMMWUYECKOE,
MarHuTHoe  [encTBus  TOKa, B3aVIMOAENCTBME  MarHWTOB,
3NeKTPOMarHuTHas WHAYKUWS, [eACcTBME MarHUTHOro nons  Ha
NMPOBOAHUK C TOKOM W [ABWKYLUMIACA 3apsifd, 3M1eKTPOMarHUTHble
KonebaHMs © BOSMHbI, MNPSIMO/IMHEHOE PacnpOCTPaHEHWEe CBeTa,
OTpaXeHue,  MpenoM/eHne,  UHTepdepeHUmMs,  Audpakums  u
nonspusaLma ceeTa, AWUCMNEPCUS CBeTa, (DOTO3NEKTPUYECKMIA 3thdeKT
(hoTOo3thcheKT), CBETOBOE [AaBNEHME, BO3HWKHOBEHWE NIMHENYATOro
CMeKTpa aToma BOAOPOJa, €CTeCTBeHHas W WUCKYCCTBEHHas
PaLMOoaKTUBHOCTb

114

OnucblBaTb  M3Y4YeHHble  CBOWCTBA  BeLLeCTBA  (3NEKTPUYECKMUE,
MarHWTHble, ONTUYECKME, 3NEKTPUYECKYHO MPOBOANMOCTb PasNyHbIX
cpel) W 3NEKTPOMarHWTHble SBMEHWA  (NPOLECChbl), MCMNOMb3ys
(hM3MYECKMe  BENIMUYUHBL:  3NEKTPUYECKUA  3apsafd, cuna  TOKa,
ANEKTPUYECKOE  HarnpshkeHWe,  3/1EKTPUYECKOe  COMPOTMBIIEHUE,
pasHOCTb noTeHymanos, AC, paboTa TOKa, MHAYKUMA MarHWTHOrO
nons, cuna Awmnepa, cuna JlopeHua, WHAYKTMBHOCTb KaTyLLKM,
3HEpPrusa 3NeKTPUYECKOro M MarHMTHOrO MNOMen, nepuog u 4actoTa
KonebaHWin B KonebaTenbHOM KOHTYpE, 3apsf U cuia ToKa B npouecce
FapMOHUYECKNX  3/1IEKTPOMarHUTHbIX KonebaHuia, (hoKycHoe
paccTOsiHME M OMTUYECKas Cuna fIMH3bI, NPY ONMCaHMU MPaBUILHO
TPaKTOBaTb  (PU3NYECKUIA CMbICT  WUCMO/Mb3YEMbIX  BEIMYUH, KX
0603HaYeHNss N eAMHULbI; YKa3blBaTb (OPMYy/bl, CBS3bIBAOLLME
AaHHYO (IM3NYECKYHO BETMYUHY C APYTMMU BENMYUHAMU
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115

OnucbiBaTb N3YUeHHble KBAHTOBbIE SIBMIEHUSI U MPOLLECChI, NCMOMb3Y$
(hM3MYECKMe BENMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOMH, A/MHA
BO/IHbl M YacToTa CBETA, 3HEPrMs U WMMynbC (HOTOHA, MNepuof
nonypacnaga, 3Heprus CcBsA3W aTOMHbIX S4ep; Npu  onuMcaHum
NpaBUIbHO TPaKTOBaTb (PU3NYECKNIA CMbIC/T UCMOMb3YEMbIX BEIMUNH,
NX 0603HAYEHNS N eAVHMLbI; YKasblBaTb (POPMY/bl, CBS3blBatoLLMe
[aHHYO (IM3NYECKYHO BENMYMHY C APYTMMU BEIMUUHAMMU, BbIYUCNATb
3Ha4YeHne PU3NYECKoN BENNYMHBI

11.6

AHanusuposatb (M3NYECKME MNPOLECChl U ABMEHWS, WCNOMNb3YS
(m3nyeckne  3aKOHbl UM NpUHUMNBLL:  3aKOH  Oma,  3aKOHbI
noCneaoBaTeNlbHOr0 M NapaifieNlbHOr0  COeAUHEHWUS NPOBOLHWMKOB,
3aKoH Jxoyns — JleHua, 3aKOH 371eKTPOMarHUTHOM MHAYKLUMMW, 3aKOH
NPAMOJSIMHENHOIO PacnpoCTPaHEHUs CBETa, 3aKOHbI OTPaXKEHUS CBETa,
3aKOHbl  MPefioOM/IeHNA  CBETa, YpaBHEHWe  JMHWTeWHa  A/1s
(hoToahheKTa, 3aKOH COXPaHEHWS 3HEPruu, 3aKOH COXPaHeHWs
MMNYNbCa, 3aKOH COXPAHEHUS 3MEeKTPUYECKOro 3apsifa, 3akoH
COXpaHeHWs  MaccoBOro  uucna, noctynatel  bopa,  3aKoOH
pafMoaKTUBHOrO pacnafa; nmnpyv 3TOM pas3nnyatb  C/IOBECHYHO
(hopMyNMPOBKY 3aKOHa, ero MaTemMaTu4eckoe BblpaXXeHUe 1 YC/oBuUS
(rpaHnLbl, 06nacT) NPUMEHUMOCTH

11.7

Onpepnenats HanpasfeHWe BeKTopa WHAYKUWW MarHUTHOro nons
NPOBOAHNKA C TOKOM, cunbl AMnepa u cunbl JlopeHua

11.8

CTpouTb ¥ OMWCbIBaTb M300paXKeHMe, CO34aBaeMOE  M/IOCKMM
3epKasiom, TOHKOI /TIMH30M

11.9

BbINOMHATb 3KCNEPUMEHTbI MO UCCNEA0BAHUIO (DU3NYECKUX SBIEHUIA U
MPOLLECCOB C UCMO/b30BAHNEM MPAMbIX U KOCBEHHbLIX U3MEPEHWIA; Npw
aTOM (popmynMpoBatb npobnemy (3agady) M runotesy Yy4yebHOro
JKCMepuMeHTa,  cobupaTb  YCTAaHOBKY M3 MNPELSI0KEHHOro
060py0BaHMs, NPOBOAUTbL OMbIT U (POPMYNNPOBATL BbIBOAbI

11.10

OcyLlecTBNATb  MpsIMble U KOCBEHHbIE  M3MEPEHUst  (IU3NYECKMNX
BE/IMUMH; MPK 3TOM BbIOGMPATb ONTUMa/IbHBIA CNOCO6 M3MEPEHUS W
NCMO0Mb30BaTb M3BECTHbIE METO/bI OLIEHKW MOTrPELUHOCTEN N3MEPEHWI

11.11

WccnenoBaTb 3aBUCUMOCTM (OU3MYECKMX BEMMYMH C MCMOMb30BaHUEM
NpsMbIX  M3MEPEHWIA; MpuM  3TOM  KOHCTPYMpOBaTb  YCTaHOBKY,
(MKCMpoBaTb Pe3yNbTaTbl MOMYYEHHOW 3aBUCUMMOCTU  (IU3NYECKMX
BE/IMYMH B Bue Tabnuu, 1 rpadmkos, Aenatb BbIBOAbI N0 pe3y/bTaTam
CCNeaoBaHus
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11.12

Cobnogath npaBuna 6Ge3omacHoro Tpyga npu  NpPOBeAeHUN
ncCnefoBaHWA B paMKax Y4eOHOro 3KCMepumeHTa, Y4yebHO-
NCCNeAoBaTeNbCKOM M MPOEKTHOW AeATENIbHOCTM C MUCMO/b30BaHNEM
N3MEPUTENbHBIX YCTPOWUCTB 1 NabopaToOPHOro 060pya0BaHNS

11.13

PeliaTb pacuyéTHble 3a4ayn C SBHO 3afaHHON (M3NYECKOA MOJENbIO,
NCrnonb3ys (U3NYECKMe 3aKOHbl U NPUHUMUMbLI, HAa OCHOBE aHa/In3a
YCNoBMSi  3adaun  BbIOMpaTb  (IM3NYECKYHD  MOAeNb,  BblAENATb
(hm3nyeckmne BeNNUMHbI U POPMYbl, HEOOXOAMMbIE ANS eé pelleHus,
NPOBOANTbL PacyéTbl N OLEHMBATb PeaslbHOCTb MOYYEHHOTO 3HAUYEHUS
(hM3MYECKOIN BENTMUMHBI

11.14

PellaTb  KayecTBEHHble  3afauyn:  BbICTpPaMBaTb  JIOTUYECKM
HEeMNPOTMBOPEUMBYIO LIEMOYKY PacCyeHniA C OMOpoil Ha M3yuYeHHble
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYeCcKIe SIBNIEHUS

11.15

Mcnonb3oBaTb NpM  pelleHMn  yyebHbIX 3a4a4y  COBPEMEHHbIe
NHDOPMALMOHHbIE TEXHOMOTMU ANt MOWCKAa, CTPYKTYpUpOBaHMS,
NHTepnpeTaunMn 1 NpPeacTaBneHnst yyebHOM WM Hay4HO-MONY/sSPHOW
NH(OpMaLMK, MONYYEHHON M3 Pa3/INYHbLIX UCTOYHWUKOB; KPUTUYECKM
aHa/IM31pPoBaTb NOy4YaeMyto MH(OPMaLMIO

11.16

006BACHATL MPUHUMMBLI AEACTBUSA MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB; pa3nnyatb YCMoBMS UX 6e30MacHOro MCronb30BaHUA B
NMOBCEAHEBHOW XW3HW

11.17

MpyBOAUTL MPUMEPbI BKMafa POCCUACKUX U 3apYyBEXHbIX YUEHbIX-
(M3MKOB B pasBuTME HayKW, B 0OBSICHEHWE NMPOLIECCOB OKPYXKAOLLIEro
MUpPa, B Pa3BUTUE TEXHUKMN W TEXHO/OT Ui

11.18

icnonb3oBaTb TEOPETUYECKME 3HAHWA MO (DM3MKEe B MOBCEAHEBHO
XXU3HWU Ansi obecneveHns 6e30MacHOCTM Npy obpaLLeHnn ¢ npuéopamm
M TEXHUYECKUMM YCTPOWCTBAMW, AN COXPaHEHMS| 3[0POBbSI W
CO6/M0AEHNS HOPM 3KOMOTMYECKOr0 NMOBEAEHUS B OKPY>KatoLLEN cpefe

11.19

Pa6oTaTb B rpynne C BbIMOMHEHWEM Pa3/IMUHbBIX COLabHbIX POnei,
MNaHupoBaTb  paboTy  Fpynnbl,  paLUMOHanbHO  pacrnpeensTb
006513aHHOCTM U NNaHMpoBaTh [EATENbHOCTb B HECTaHAAPTHbIX
CUTyaUMsiX, afieKBaTHO OLEHMBATb BKMa[ KaX4oro M3 Y4acTHUKOB
rPynMbl B peLLeHne paccMaTprBaeMoii NPo6iembl
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

10 KJTACC
Kog Kopg
pasgena npoBepsemMoro NpoBepsemMble 3N1eMEHTbI COAePXKaHNA
anemeHTa
PU3VKA N METOAbl HAYYHOI O NO3HAHWA
du3nka — Hayka 0 npupoge. HayuHble METOAbI MO3HAHUA
11 OKpy>XaroLero mupa. Ponb 3akcnepumeHTa U Teopun B
npowecce No3HaHMA NMPUPOAbI. DKCNEPUMEHT B (IU3NKe
1 MogenvpoBaHune (U3NYECKNX SABNEHUIA W MPOLLECCOB.
HayuHble runoTesbl. ®PU3NYECKME 3aKOHbI U TEOpPUMW.
paHWLbl  NPUMEHUMOCTM  (DU3NYECKUX  3aKOHOB.
1.2 MpuHUMN cooTBeTCcTBMA. Ponb M MecTo (M3NKM B
(hOPMUPOBaHMMN COBPEMEHHO HayUYHOM KapTUHbI MUPa, B
NPaKTUYECKOW AeATeNIbHOCTM NIH0AEN
2 MEXAHVKA
KMHEMATUKA
MexaHun4yeckoe [iBUXeHNe. OTHOCUTENBHOCTb
21.1 MeXaHU4eCcKoro [B/KEHNS. Cuncrema OTCYéTa.
TpaekTopusa
MepemeLleHne, CKOPOCTb (CPesHAs CKOPOCTb, MTHOBEHHAA
CKOpPOCTb) W YCKOPeHMEe MaTepuanbHOW TOYKK, UX
212 NMPOeKUMM Ha Oocu cucTeMbl KoopauHat. CroxeHue
)1 nepemMeLLeHnin 1 CI0XKEHME CKOPOCTe
' PaBHOMEpPHOE UM  PaBHOYCKOPEHHOe MPAMOJIMHENHOe
ABVKeHve. 'padnkn 3aBUCMMOCTM KOOPAUHAT, CKOPOCTH,
213 YCKOPEHMs,, NYTW 1 MepeMeLLEHNs MaTepuabHO TOUKM
OT BPEMEHMU
2.1.4 CB0o60/fHOe NafieHne. Y cKopeHue cBO60AHOIO NageHns
KpvBonunHeiHoe [ABWMXKEHME. PaBHOMEpHOEe [BVKEHWE
2.1.5 MaTepua/ibHOM  TOYKM MO  OKPYXXHOCTW.  Yrnosas
CKOpPOCTb, JIMHelHas CcKopocTb. [lepuof ©  yactoTa.
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LieHTpoCcTpeMnTENbHOE YCKOpEHe

2.1.6

TexHUYecKne  YCTPOICTBA:  CMMAOMETP,  [BVDKEHWE
CHapsA0B, LienHble U PeMeHHbIE Nepeaaqy

2.1.7

MpakTnyeckne  paboTbl.  VI3MepeHne  MIFHOBEHHOM
cKopocTu. MccnegoBaHne COOTHOLLEHUS MEXAY MyTAMN,
NPOVAEHHbIMW TENIOM 3a MOCNeA0BaTe/bHbIE pPaBHbIe
MPOMEXYTKM BPEMEHWN NPU PaBHOYCKOPEHHOM ABVKEHWM
C Haya/lbHOW CKOPOCTbHD, PaBHOW HyN. W3yuyeHue
ABWKEHMS LWapvKa B BSI3KOW >KMAKOCTW. K3yuyeHue
ABWXEHUS Tena, 6pOLEHHOr0 rOPU3oHTaNIbHO

2.2

ONHAMUWKA

2.2.1

MpuHUMn  oTHOcUTeNbHOCTU [anunes. [epBblid  3aKOH
HbloTOHa. VIHepumanbHble CUCTEMbI OTCYETA

2.2.2

Macca Tena. Cuna. NpuHUMN cynepnosnuun cun

2.2.3

BTopoli 3akoH HblOTOHa [1f MaTepuasibHOM TOYKM B
nHepumnanbHoii cucteme otcuéta (MCO). TpeTuin 3aKoH
HbloTOHA 419 MaTepuaibHbIX TOUEK

2.2.4

3aKOH BCeMUpHOro TaroteHusa. Cuna Taxectu. [lepsas
KOCMMYecKasa CKopoCTb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH N'yka

2.2.6

Cwuna TpeHus. Cyxoe TpeHune. Cuna TPpeHUs CKOMTbXXEHUSA 1
cuna  TpeHus nokod. KosapduumeHT TpeHud. Cuna
COMNPOTMB/IEHUA NPU ABVMXKEHUWU Tena B XWUAKOCTU WK
rase

2.2.7

MocTynaTtenibHOe 1 BpallaTesibHoe ABVKeHWe abCoNTHO
TBEpAOro Tena

2.2.8

MOMEHT CWIbl OTHOCUTENLHO OCKM BpalleHuda. [1neyo
Cunbl. Ycnosus paBHoBecus TBépaoro tena B ICO

2.2.9

TexHnyeckme yCTDOVICTBa: noawnnHMKKM, OBMXKEHNE
NCKYCCTBEHHbIX CNMYTHNKOB

2.2.10

MpakTuyeckne paboTbl. V3ydeHne aBMKeHWS Bpycka Mo
HaK/IOHHOIM MNOCKOCTU MOJ, AeNCTBMEM HECKObKUX CUN.
WccnepoBaHue 3aBMCMMOCTHU cun yrnpyroctu,
BO3HMKAIOLLMX B AeopMUPYeMONi NPYXXMHE U PE3NHOBOM
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o6pasue, 0T BeUUMHbI UX gedopmauun. WccnefosaHue
YC/OBWIA paBHOBECMSt TBEPAOrO TeNa, WMEHLLEro OCh
BpaLLeHUs

3AKOHbl COXPAHEHNA B MEXAHUKE

mnynsc MaTepmaanoﬁ TOYKN, CUCTEMbI MaTEPUAIbHbBIX

231 TOYeK. VIMNY/bC CUMbI U M3MEHEHWE UMMY/IbCa Tena
3akoH coxpaHeHua wumnynbca B WCO. PeakTuBHOe
232 [IBUKEHMe
2.3.3 Pa6oTa cusibl
2.3.4 MoLLHOCTb CUfbI
KnHeTnyeckasi 3Heprus mMatepmanbHo ToUKn. Teopema 0
2:3.5 KUHETUYECKOI 3HEeprim
MoTeHumanbHas 3Heprud. [loTeHUMasbHas  3HEeprus
23 2.3.6 ynpyro AeopmMMpoBaHHOM MPY>XXMHbI. [MoTeHuMaIbHas
3Heprus Tena B6M3n NoBepXHOCTU 3eM/n
MoTeHUManbHble W HemnoTeHuuanbHble cuibl. CBA3b
paboTbl  HeMoTEHUMabHbIX  CWA  C  U3MEHEHWEM
231 MEeXaHWYECKOIN 3Heprum cucTembl Tes. 3aKOH COXpaHeHUs
MEeXaHN4eCcKOM 3Heprum
2.3.8 Ynpyruve n Heynpyrue cToNKHOBEHUSA
TexHu4yeckme YCTPOMCTBA: [ABWXKEHWE pakeT, BOJOMET,
2:3.9 KOMep, NPYXXUHHbIV NUCTONET
MpakTnyeckne paboTbl. M3yueHne CBSI3M CKOPOCTEN Ten
2.3.10 npu Heynpyrom ygape. WccnefoBaHue CBA3WM paboThbl
CWUNbl C M3MEHEHNEM MeXaHWNYeCKOW 3Heprnm Tena
3 MONEKYNAPHAA ®N3NKA N TEPMOAVNHAMUMNKA
OCHOBbI MOJIEKYNAPHO-KUHETUYECKOW TEOPUM
OCHOBHblE  TMOMOXEHUSA  MOJIEKY/IIPHO-KUHETUYECKOM
3.1.1 Teopun. BpoyHOBCKOe AwkeHWe. Anddysmsa. Xapakrep
[BVDKEHUS 1 B3aMMOAENCTBUSA YacTuL, BELLLeCTBa
>t Mogenn CTPOeHUs ra3oB, XXWUAKOCTEN N TBEPALIX Ten u
312 06BbSACHEHWE CBOMCTB BELLECTBA HA OCHOBE 3TUX MOZeNel
313 Macca Monekyn. KonuyectBo Bewlectsa. [locTosHHas

ABoragpo
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3.14

TennoBoe paBHOBecue. TemnepaTypa W €€ M3MepeHue.
LLikana Temnepatyp Lienscus

3.15

Mogenb uaeanbHoro rasa. OCHOBHOE —YpaBHEHWe
MO/NEKYNSPHO-KNHETUYECKOI TEOPUI NeanbHOro rasa

3.16

AGconoTHas  TemnepaTypa Kak  Mepa  CpefHel
KWHETNYECKON 3HEpPruy TEMnjoBOro [ABWKEHUS YacTuly
rasa. LLikana Temnepatyp KenbBuHa

3.1.7

YpaBHeHune KnaneinpoHa — MeHgeneesa. 3akoH [anbToHa

3.18

[a30Bble 3aKOHbI. VI3ompoueccbl B MieanbHOM rase C
MOCTOSHHbIM  KOMMYECTBOM  BELUECTBA:  M30TepMa,
n3oxopa, n3obapa

3.1.9

TexHUYeCKMe YCTPOICTBa: TEPMOMETP, 6apoOMETP

3.1.10

MpakTnyeckne paboTbl. M3MepeHVe Maccbl BO3gyxa B
KNacCHON KoMHarte. ViccnefoBaHme 3aBUCMMOCTU MeXAY
napameTpaMu COCTOAHNA Pa3peXXeHHOro rasa

3.2

OCHOBbI TEPMOAVHAMUKN

3.2.1

TepmogMHaMmunyeckas cuctema. BHYTpPeHHAA 3Heprusa
TEePMOLNHAMUYECKON CUCTEMbI U CNOCOOLI €6 N3MEHeHUs

3.2.2

KonuyectBo TennoTbl M paboTa. BHYTpeHHssi aHepruis
Of(HOaTOMHOTO Wfea/IbHOTO rasa

3.2.3

Bugbl Tennonepesayn: TennonpoBOLHOCTb, KOHBEKLMA,
n3nyyeHue. TennoémkocTb Tena. Y penbHas
TENM0BMKOCTb BelllecTBa. PacyéT Konuyectsa TENOThl
npu Tennonepesaye

3.2.4

MepBbli 3aKOH TEPMOAUHAMUKK. TpUMeHeHVe MepBoro
3aKOHa TepMOAMHaMUKK K m3onpoueccam. paduueckas
NHTepnpeTauus paboTsl rasa

3.25

Tennosble MawuWHbl. [PUHLMNLI AEACTBMS  TEMNI0BbIX
MaLLVH. MNpeobpa3oBaHMs 3HEPrM B TEMJIOBbIX MaLLMHAX.
KoahgumumeHT nonesHoro pgeictena (ganee — KIid)
TennoBov MawmHbl. Linkn KapHo n ero KMNA

3.2.6

BTopoii  3aKOH  TepMoAMHaMuKW.  HeoBpaTMOCTb
MpoLeccoB B npupode.  TennoBble  [ABUraTenu.
SKo/0rnyeckme nNpo6eMbl TEMI03HEPreTUKMN
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TexHUYecKne YCTPOICTBa: [Buratefb  BHYTPEHHEro

3.2.7
cropaHusi, 6bITOBOV X0MOANNbHUK, KOHAULMOHEP
328 [MpakTnyeckune paboTbl. 3mepeHune yAeNbHOM
o TENN0EMKOCTH

AT'PEIATHBLIE COCTOAHNA BELWWECBA. ®A3OBbIE MNEPEXOAbI

Mapoo6pasoBaHme 1 KOHAeHCALMs. VicnapeHne U KuneHue.

3.3.1 YpenbHad TennoTa napoobpa3oBaHus.  3aBUCMMOCTb
Temneparypbl KAMeHUsA OT LaB/eHUs
AGCONIOTHaA W OTHOCUTENbHas BNAXHOCTb BO3AyXa.
332 HacbiLLeHHbIN nap
Teépaoe Teno. Kpuctanimyeckne M amopdHble Tena.
3.3.3 AHN30TPONMS CBOWCTB KPUCT/IOB. XKUAKME KPUCTAbI.
3.3 CoBpeMeHHble maTepuaibl
MnaBneHne w1 KpuctaiamMsaums. Y[enbHasa TernsoTa
334 nnasnexns. Cy6ammams
3.35 YpaBHeHVe Ten1oBoro 6anaHca
TexHMYeckne YCTPOCTBA: TUIPOMETP U MCUXPOMETP,
KaOpUMETP, TEXHONIOTUW  MOSTYYEHUSI  COBPEMEHHbIX
338 MaTepuanoB, B TOM UYWCNE HAHOMAaTepuanos, U
HaHOTEXHO/0r N
3.3.7 MpakTnyeckune paboTbl. 3mMepeHne BNaXXHOCTY BO3AyXa
4 ANEKTPOANHAMUMKA
SJNIEKTPOCTATUKA
AnekTpusauna Tes. INEKTPUYECKMA 3apag. [sa Buga
411 3NMEKTPUYECKYIX 3aps0B
412 [MpOBOAHNKN, ANINEKTPUKM 1 NONYNPOBOLHUKN
4.1.3 3aKOH COXpaHeHMA 3N1eKTPNYeCKoro 3apsaaa
4.1 414 B3avmopeiicTeue 3apsaoB. 3akoH KynoHa
AnekTpuyeckoe none. Hanps>KEHHOCTb 3M1EKTPUYECKOr0o
4.15 nonda. MNpuHuun cynepnosvumn. JIMHUN Hanps>KEHHOCTU
3NIEKTPUYECKOro nons
416 PaboTa cun a3nekTpocTatUyeckoro nons. [loTeHyman.

Pa3HOCTb MNOTEHLMAN0B
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4.1.7

MPOBOAHMKA U AMINEKTPUKM B MOCTOSHHOM
3NEKTPUYECKOM Mone. [ManeKTpuyeckas NpoHMLAeMOCTb

4.1.8

ONEeKTPOEMKOCTD. KoHpeHcarop. ONEeKTPOEMKOCTb
MIOCKOr0  KOHAeHcaTopa.  JHeprusi  3apsKeHHOro
KOH/eHcaTopa

4.1.9

TexHUYecKme YCTPOCTBA: 3MEKTPOCKOM, 3/1EKTPOMETP,
aNeKTpocTaTMyeckas 3almTa, 3a3em/eHne
3NEKTPONPMOOPOB, KOHAEHCATOP, KCEPOKC, CTPYWMHBIN
NpUHTEp

4.1.10

MpakTuyeckme paboTbl. 13MepeHUe 3neKTPOEMKOCTM
KOH/ieHcaTopa

4.2

MOCTOAHHbIV SNEKTPUYECKMI TOK. TOKW B PA3/INYHBIX

CPEAAX
YCnoBus CyLLECTBOBAHNA MOCTOSAHHOIO 3/1IEKTPUYECKOrO
421 TOKa. MIcToUuHMKM ToKa. Cuna ToKa. MOoCTOsIHHBIN TOK
422 Hanps)keHne. 3akoH OMa g1 yyacTka Lenu
) AneKTpuyeckoe COMpPOTUB/IEHNE. YaenbHoe
423 COMPOTWB/EHME BeLLecTBa
424 MocnepoBatensHoe, napannensHoe, CMeLlaHHoe
o COeMIHEHE NPOBOAHKOB
4.2.5 PaboTa 3/1eKTpryecKoro Toka. 3akoH koyns — JleHua
4.2.6 MOLLHOCTb 3/IEKTPUYECKOr0 TOKa
anekTpoaswxyuwlaa cuna (ganee — 3A4C) M BHYTPEHHee
4.2.7 CONPOTMB/IEHNE NCTOYHMKA TOKA. 3aKOH OmMa 47151 NOMHOM
(3aMKHYTOI1) 3NeKTPUYECKOW Lenn. KopoTKoe 3amblKkaHue
ONeKTPOHHasA  MPOBOAMMOCTbL  TBEPALIX  METasI/oB.
4.2.8 3aBMCMMOCTb CONPOTUB/EHUA MeTa//10B oT
Temnepatypbl. CBEpPXNPOBOANMOCTL
) DNEKTPUYECKNIA TOK B BakyyMe. CBOWCTBA 3/1EKTPOHHBIX
429 MyYKOB
[MonynpoBOAHUKN. CobcTBeHHas 7 npumecHas
4.2.10 NPOBOAUMOCTb  MOJyNpPoBOAHMKOB.  CBOWCTBa  p-n
nepexoga. MonynpoBoAHMKOBbIE NPUOOPbI
4211 ANeKTPUYECKIiA TOK B 3NEeKTPONINTAX.
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SNeKTPONUTNYECKas AuccoupaLns. SNeKTponms

4.2.12

JnekTpuyeckniA TOK B rasax. CaMOCTOSTE/bHbIA 1
HECaMOCTOATeNbHbIA  pa3paf.  Pa3nuuHble  TUMbI
caMocToaTeNbHOro paspsga. Monnus. Mnasma

4.2.13

TexHMyeckue YCTpOCTBA:  amMmepMeTp, BONMbTMETP,
peocTaT, WCTOYHMKM TOKa, 9MEKTPOHArpeBaTe/lbHble
MPUGOPbI, 3N1EKTPOOCBETUTENbHbIE NPUGOPLI, TEPMOMETP
COMPOTUBNEHUS, BaKYyMHbIA 404, TEPMUCTOPbI U
(hoTOpe3nCTopbI, NONYNPOBOAHNKOBLI AVO[, raslbBaHNKa

4.2.14

MpakTuueckne  pabotbl.  M3yyeHne  CMeELLAHHOrO
COEANHEHNSA PE3NCTOPOB.

N3mepeHne 3C MCTOUYHMKA TOKa WU €ro BHYTPEHHEro
conpoTuBneHuns. HabnoaeHne anekTponmnsa

11 KNACC

Kopg
pasgena

Kopg
npoBepseMoro
anemMeHTa

MpoBepsieMble 3/IeMeHTbI CoAepXKaHus

4

SNIEKTPOANHAMUWKA

4.3

MAIHNTHOE MNOJE. 9JIEKTPOMATHUTHAA NHAYKUNA

43.1

[NoCTOAHHLIE MarHuTbl. B38.I/IMOA€I7ICTBVI€ MOCTOAHHBIX
MarHuToB

4.3.2

MarHuTHoe none. BeKTop MarHWTHON MHAYKUUW. TpUHLMM
cynepno3vuun. JIMHAM  MarHWTHOM  MHAYyKumn. KapTuHa
NINHWIA MarHUTHOW MHAYKLMW NONS NOCTOSAHHBIX MarHUTOB

4.3.3

MarHuTHOe nose NPoBoAHMKA C TOKOM. KapTuHa NHKiA nons
ANMHHOTO MPSIMOrO MPOBOAHMKA M 3aMKHYTOrO KO/bLIEBOTO
MPOBOAHMKA,  KaTylwkM € TokoM. OnbIT  3JpcTesa.
B3aumopeiicTre NpOBOAHMKOB C TOKOM

434

Cwnna Amnepa, eé mofy/b 1 Hanpas/eHue

435

Cunna JlopeHua, eé MoAy/nb W HanpasneHwe. [BWKeHWe
3apsHKeHHOM 4YacTuubl B OAHOPOLHOM MarHWTHOM MoJfie.
PaboTa cusbl JlopeHua
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4.3.6 $BnieHMe 3M1eKTPOMarHUTHON NHAYKL NN
4.3.7 MOoTOK BeKTOpa MarHUTHOW UHAYKLUMK
3AC MHAYKUMK. 3aKOH 3M1EKTPOMAarHUTHON  MHAYKUUK
438 dapages
Buxpesoe anekTpuuyeckoe none. 34C wuHAYKUMM B
4.3.9 MPOBOLHUKe, [ABWXKYLLEMCA MOCTynaTe/ibHo B OLHOPOAHOM
MarHMUTHOM rose
4.3.10 Mpasuno JleHua
VHOYKTUBHOCTb. fBneHue CaMOVHAYKLUMNN. 24C
4311 CaMOVHAYKLIMN
43.12 SHeprua MarHUTHOrO NoNA KaTyLUKM C TOKOM
4.3.13 DNeKTPOMarHUTHOE nosne
TexHuueckme yCTpOncTBa: MOCTOSAHHbIE MarHuTbl,
4.3.14 3NEKTPOMArHuTbl, 3NEKTPoABUraTeb, yCcKopUTenu
3/1eMEHTaPHbIX YacTULL, MHAYKLUMOHHaA MeYyb
MpakTnyeckune paboTbl. M3yyeHne MarHUTHOIO MO/ KaTyLLKK
C TOKOM. ViccnefoBaHve [elCTBMS MOCTOSAHHONO MarHuTa Ha
4315 pamMKy C TOKOM. ViccrefioBaHue sIBIEHUs 3MeKTPOMArHUTHOM
NHAY KLU
5 KOJIEBAHVA N BOJIHbI
MEXAHWNYECKUE N SNEKTPOMAIHUTHbBLIE KOJTEBAHNA
KonebatenbHas cucTema. CBo60AHble KonebaHms.
5.1.1 "apmoHuYeckre KonebaHus. MNepuog, vactoTa, amnanTyga u
(hasa KonebaHui
51.2 MpY>XXUHHBIA MasTHUK. MaTeMaTUYeCKNIn MasTHUK
YpaBHEHNE rapMOHUYECKUX KonebaHuii. KnHemaTuyeckoe u
5 1 >13 OMHAMUYECKOe OnrcaHve KonebateibHOro ABMXXEHNA
' MpeBpaLleHne 3Hepruv Npu rapMOHUYECKUX KONebaHusX.
51.4 CesA3b aMnanTyfbl KonebaHuii WUCXOAHOW BEMWNYMHBLI  C
aMnInTyfamm KonebaHuin eé CKOpoCcTU U YCKOPEHS
KonebatenbHblii  KOHTYp. CBOOOAHbIE  3N1EKTPOMArHUTHbIE
- KonebaHns B MAeaslbHOM KoNebaTe/lbHOM KOHTYpe. AHalorus

Mexay MeXaHMYyecKMMU n 3N1eKTPOMarHUTHbIMU
KonebaHuamu. dopmyna TomcoHa
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5.1.6

3aKOH COXpaHEeHWs 3Heprum B WAeaslbHOM KoniebaTenbHOM
KOHType

5.1.7

BbIHY>XXeHHbIE ~ MexXaHMW4Yeckume  KonebaHusi.  Pe3oHaHC.
Pe3oHaHCHas KpuBasi. BbIHY)XAEHHble 3M1EKTPOMAarHUTHbIe
KonebaHus.

5.1.8

MepeMeHHbI TOK. CUHYCOMAA/IbHbIA NEPEMEHHbIN TOK.

5.1.9

MowHocTb nepeMeHHoro  TOKa. AmMnanTyaHoe n
[eNCTBYIOLLLEE 3HAYEHME CU/Ibl TOKA U HaMpPsXKeHUs

5.1.10

TpaHctopmatop. pon3BoACTBO, Mepedada M MoTpebneHue
ANEKTPUYECKON  SHEPrMM.  DKONMOTMYECKME  PUCKU  MpU
MPOM3BOACTBE  9MIEKTPUYECKON  3Heprun.  KynbTypa
CMO/b30BaHS 3IEKTPOIHEPT U B NOBCEHEBHOM XU3HU

5.1.11

TexHUYeckMe YCTPOICTBA:  ceiicmorpad),  3neKTPUYECKUit
3BOHOK, NIHWK 3NeKTpornepeaady

5.1.12

MpakTnyeckne paboThbl. iccnegosaHme 3aBUCMMOCTI neproaa
Ma/iblIX KonebaHWin rpysa Ha HWTW OT AAWMHbI HATWU U MacChbl
rpysa. lccnepoBaHue rnepemMeHHOro TOKa B Uenn U3
nocnefoBaTe/lbHO COefAMHEHHbIX KOHAEeHcaTopa, KaTyllKu K
pe3ncTopa

5.2

MEXAHWNYECKWE U SNNEKTPOMAIHNTHbBIE BOJ1HbI

5.21

MexaHnyeckmne BOJHbI, YCNOBUA pacnpocTpaHeHus. lNepuog,.
CKOpOCTb pacrnpocTpaHeHna 1 ANHA BOMHLI. [lonepeyHble u
NPOAO/NLHbIE BOJHbI

5.2.2

WHTepepeHLma 1 audpakLms mexaHU4ecKnx BoH

5.2.3

3ByK. CKOpoCTb 3ByKa. ['pOMKOCTb 3BYyKa. BbicOTa TOHa.
Tembp 3ByKa

5.24

DNeKTpOMarH1THble BOJIHbI. Ycnosus n3ny4yeHnd
3N1eKTPOMarHUTHbIX BO/H. B3aMHas opyeHTaumna BeKTOpoB E,

B 1 U B 9/1€EKTPOMarHUTHOW BOJHE B BaKyyMe

5.25

CaolicTBa 3NEKTPOMArHUTHbIX BOJIH: OTpaXeHue,
npenomieHne, nonspusauuns, AMppakums, WHTepghepeHLus.
CKOpOCTb 3M1EKTPOMAr HUTHbIX BOJH

5.2.6

LLkana 3NIEKTPOMArHUTHbIX BOJIH. lNpnmeHeHne
3/1IEKTPOMArHMTHbIX BOJIH B TEXHUKE U ObITY
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MpuvHUMNbI - PaanocBs3n W TeneBuieHWs. Paamonokaums.

521 SNeKTPOMarHMTHOE 3arps3HeHNe OKPYXXatoLLel Cpeb
TexHNYecKMe YCTPOCTBA:  My3blKa/lbHble  UHCTPYMEHTHI,
528 yNbTPa3ByKOBas AMArHOCTUKa B TEXHWUKe U MefuuUnHe, pagap,
pPagnonpuUEMHNK, TeNeBM30p, aHTeHHa, TeneoH, CBY-neyb
OMNTNKA
MpAMONMHEeHOe pacnpocTpaHeHWe CBeTa B O4HOPOAHON
>31 cpee. Jlyu ceTa
OTpaxeHune cBeTa. 3aKOHbl OTpaXkeHus cBeTa. [locTpoeHue
232 306PKEHII B MNIOCKOM 3epKase
MpenomneHne ceeTa. 3akOHbI NPenomIeHns ceeTa. AGCONOTHBIIA
>33 MoKasaTe/lb NPeNoMIeHNS
MonHoe BHYTpeHHee OTpaxeHve. [MpeaenbHbliA Yyron MosHOro
>34 BHYTPEHHEr0 OTPaXKEHUS
5.3.5 [vcnepcus ceeta. CnoXHbIV cocTas 6enoro ceeta. LiBet
Cobuparolime ©n paccemBarolime JfIMH3bl. TOHKasa JfIMH3a.
POKyCHOe pacCTOfHME M ONTUYecKas Cuna TOHKOW JIMH3bI.
5.3.6 MocTpoeHMe 1300paXXEHNI B COOMPAOLLMX U PacCcemnBaroLLmx
NnH3ax. PopMyna TOHKOW JIMH3bl. YBeNWYeHue, AaBaemoe
5.3 NIH30M
5.3.7 Mpegenbl NPUMEHUMOCTM FTeOMETPUYECKO ONTUKK
NHTepepeHumsa cBeTa. KOrepeHTHble MCTOYHWUKWU. YCMoBUSA
Hab/roaeHuns MaKCMyMOB 7 MWUHVMMYMOB B
>38 VHTEP(EPEHLIMOHHOM  KapTWHE  OT  ABYX  CUMH(a3HbIX
KOrepeHTHbIX NCTOYHUKOB
Ondpakumsa ceeta. [AudpakumoHHas pewéTka. Ycnosue
5.3.9 HabMIOAEHNs  TNaBHbIX ~ MaKCUMyMOB  MpU  NafgeHuu
MOHOXPOMAaTMYECKOro CBeTa Ha AN(PaKLNOHHYIO PeLLETKY
5.3.10 Monapusauna ceeTa
TexHuyeckMe YCTPOMCTBA: OYKW, Nyna, (hoToannapar,
5.3.11 NPOEKLMOHHBIA annapat, MUKPOCKOM, TEeNeCKor, BOMIOKOHHaS
ONTWKa, AN(paKLMOHHasA peLuéTKa, Nonsapons
531 MpakTnyeckune paboTbl. 3mepeHune rokasarens

npenomneHns. KMccnegosaHme CBOWCTB  M300pPaXEHU B
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NMH3ax. HabnoaeHve gucnepcnm ceeta

ANEMEHTbI CMELMAILHOW TEOPUW OTHOCUTENbHOCTW

["paHuLbI NMPUMEHNMOCTN KNacCM4ecKon MEXaHUKWN.
lNocTynatbl TeopuM OTHOCWUTENBHOCTU: WHBapPMaHTHOCTb

o1 MOLY/NA  CKOpOCTM  CBeTa B BakKyyme,  NPUHLMN
OTHOCUTE/IbHOCTWN DIHLLTENHA
° 6.0 OTHOCMTENbHOCTb OAHOBPEMEHHOCTU. 3aMefiIeHNe BPEMEHN U
COKpaLLeHne 4/INHbI
6.3 SHEeprusa v UMNybc CBO60AHON YacTULbI
CB#3b MacChbl C 3Hepruert N MMMynLCOM CBOBOAHON YacTULLbI.
o4 SHeprusa nokKosi CB0O60AHOMN YacTULbl
7 KBAHTOBAA ®N3NKA
SNIEMEHTbI KBAHTOBOW OMTUKM
®oToHbl. Popmyna lMnaHKa CBA3WM 3HEPrMM (IOTOHa C ero
rid 4aCcTOTOI. QHEPTUS N UMMNY/LC POTOHA
OTKpbITe W wuccnefoBaHve doTtoadekta. OnbiThl A.T.
2 CTonetosa. 3akoHbI (hOTO3(DEKTA
7.1 YpaBHeHVe OWHWTeNHa AnA  (oToaekTa. «KpacHas
r13 rpaHmLa» oToadhexTa
7.1.4 [asneHve ceeta. OnbiThl MN.H. /lebesesa
7.1.5 XvMnyeckoe feiicTme cBeTa
TexHuyeckMe  ycTpoicTBa:  (DOTO3NEMEHT,  (POTOAATUMK,
16 COMHeYHas 6atapes, CBETOANOL,
CTPOEHME ATOMA
291 Mopgenb atoma TomcoHa. OnbIThl Pesepdopaa no
1CCnefoBaHMIO CTPOeHNA aToMa. MnaHeTapHas MogeNb aToMa
Moctynatel bopa. M3nyyeHne n nornowleHne ()OTOHOB Mpu
71.2.2 nepexoje atoMa C OfHOro YPOBHSA 3HEPruun Ha Apyroi. Bugbl
72 CnekTpoB. CrekTp YPOBHEN 3Heprum atoMa BOAopoaa
BonHoBble  cBoWicTBa  4actuuy. BonHbl  ge  Bpoins.
7.2.3 KopnycKynsipHO-BOMHOBOM Ayanun3m. Angpakums 3n1eKTPpoHOB
Ha KpucTaniax
724 CrOHTaHHOE W BbIHY)XAEHHOE W3/yYeHne. YCTPOWCTBO W
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MPUHLMN paboTbl nasepa

TexHuyeckme YCTPOICTBA: CMEeKTPa/IbHbIN aHann3
723 (CneKTPOCKOM), Na3ep, KBAHTOBbIN KOMILIOTEP
7.2.6 MpakTnyeckne paboTbl. HabnoaeHe NMHENYaToro cnekTpa
ATOMHOE AP0
7.3.1 MeToabl HabMAEHUS U PErNCTPALLMM 3NIEMEHTAPHbIX YacTuL,
OTKpbITVEe  pagmoakTMBHOCTU.  OnbIThl  Pesepdopga no
OnpeseNieHnIo cocTaBa PaauoakTUBHONO 13nyyeHUs. CBOMCTBa
132 anba-, 6eta-, ramma-usnyyeHus. BrvsHve pagnoakTUBHOCTU
Ha >K1Bble OpraHn3mbl
OTKpbITUE NPOTOHa W HelTpoHa. Hyk/oHHas Mofenb sfpa
7.3.3 el3eH6epra — ViBaHeHKO. 3apag agpa. MaccoBoe Uncno sapa.
3oTonbl
Anba-pacnag. DNeKTPOHHBIA 1 MO3UTPOHHbLIA 6eTa-pacnag.
734 MaMMma-n3nyyeHune. 3aKOH pafM0aKTUBHOIO pacnasa
7.3 SHeprus CBA3N HYKNOHOB B afpe. A4epHble cusbl. [dedekT
735 Macchl aapa
7.3.6 AnepHble peakumn. leneHne n cCUHTE3 a4ep
AfepHbIA  peakTop. TepMosigepHblid cuHTe3. Tpobnembl ©
7.3.7 MepCcrneKTUBbI AAEPHON 3HEPreTUKN. JKOMOrnYecKne acnekTbl
SLEPHON 3HEPreTUKM
AnemeHTapHble 4acTumUpbl. OTKpbITHE Mo3nTPOHa.
738 ®yHIaMeHTa/lbHble B3aMO/ENCTBUS
TexHMYeckne YCTpPOWCTBa: [03MMETP, Kamepa BuibCcoHa,
739 AflePHbIVi peakTop, aToMHas 60M6a
MpakTnyeckne pabotbl. VccnepoBaHve TpekoB 4actuy, (Mo
7310 roToBbIM (hOTOrpathisim)
ANEMEHTbI ACTPO®UV3NKI
Bupa 3Bé3aH0ro Heba. Co3Be3ans, pkue 3B€3/bl, MNNaHETbI, UX
o 81 BUAUMOE [BVKEHME
ConHeuHass cuctema. lMnaHeTbl 3eMHOM rpynnbl. [MnaHeTbl-
8.2 TUraHTbl U X CNYTHWUKW, Kap/JIMKOBble MiaHeTbl. Manble Tena

CoNHeYHOM cUCTeMbI
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8.3

ConHue, doToctepa 1 aTmoctepa. ConHeuHast aKTUBHOCTb

8.4

VIcTouHMK sHeprum ConHua v 3Be3g

8.5

3BE3Mbl, WX OCHOBHblE XapaKTEPUCTMKW: Macca, CBETVMMOCTb,
paguyc,  Temnepatypa, WX  B3aMmoCBA3b.  [uarpamma
«CMEKTP/IbHbIA  KNacC — CBETUMOCTb». 3BE34bl  1aBHOM
nocneaoBaTeNlbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» /11
3BE3/1 [MaBHOI NOC/IEA0BATENbHOCTY

8.6

BHyTpeHHee cTpoeHve 3BE34. COoBpeMeHHble NpeaCcTaB/eHns o
NpPoMCXoXaeHnn 1 3sonounn ConHua 1 3B634. 3Tarbl YKU3HN
3BE3[

8.7

MneuHblli MyTb — Hawa anakTuka. CnvpanbHas CTPyKTypa
["anakTuKn, pacnpegeneHune 3sésfa, rasa v noian. NonoxeHue n
aBwkeHve ConHua B lManakTuke. T1nockas v clhepryeckas
nofacucTemMbl ["anakTnku

8.8

Tunbl ranakTnk. PaguoranakTnky 1 KBasapbl. YépHble Ablpbl B
Aapax ranakTuk

8.9

BceneHHad. PaclumpeHue BceneHHoW. 3akoH — Xab66na.
PasberaHune ranaktuk. BospacTt v paguyc BceneHHoi, Teopus
Bonbworo B3pbiBa. Mogenb  «ropsiderr  BceneHHoW.
PenMKTOBOE N3NyYeHme

8.10

MacwTtabHass  CTpykKTypa BceneHHol.  MeTaranakTuka.
HepelwéHHble Npo6ieMbl aCTPOHOMUM
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YYEBHO-METOANYECKOE OBECIEYEHWE OBPA3OBATEJ/IbHOI'O
NMPOLECCA

OBASATEJIbHbIE YHEBHbBIE MATEPVAJIbI 14 YYEHUKA

1) dusnka. 10 knacc. / Msakuwes I'.A., byxosues b.b., Cotckuii H.H.; nog
pen. MapdeHtbeBok H.A. — AO «M3patensctBo  «[llpocBelyeHne», 2024,
ANeKTpOoHHas opma yyebHMKa;

2) ®dusmka. 11 knacc. / Makuwes I.A., byxosues b.b., Yapyrud B.M.; nog
pea. [MapeHTbeBoit H.A. — AO «W3patenbctBo  «[pocBeleHue», 2024,
ANeKTPOHHas opma yyebHuKa.

METOONYHECKNE MATEPUAJIbl ONTA YUUTENA

1) BaxHuHa C.B. ®u3mka. Bce TeMbl WKOMLHOIO Kypca. bonbLioin HarnsgHbIii
CMpPaBOYHUK LWKOMbHUKA. — M.: SKCMO, 2023. - 320 c,;

2) BaxHuHa C.B., Yepenosa K.I'. LLIKO/MbHbIA KypC B HarnsgHbIX Tabnuuax. —
M.: 9KCMO, 2023. - 224 c.;

3) Npomuesa O.N. EID 24. 100 6annos. ®usmka.— M.: Sk3ameH, 2024.-384 c.;

4) T'pomueBa O.N. CoopHUK 3aday no ¢msnke. 10-11 knaccbl (K yyebHMKam
".A. Msakuwesa u gp.). ProC. YMK K HoBomy ®I1Y. — M.: Ok3ameH, 2022.- 208 c.;

5) KacatknHa W.J1. ®dusmka: rugpoanmHamMuika, MOSEKynsapHas (usnka u
TepmoamnHamumka. 10-11 knaccel. — PocTtos H/: ®eHuke, 2023. — 204 c.;

6) KacaTkuHa W.J1. ®u3mka: KOHTPO/. paboTbl: AMHAMMKA, 3aKOHbl HHHOTOHA,
3aKOH BCEMMPHOIO TAroTeHus. — PoctoB H/[: ®eHuke, 2023. - 108 ¢.;

7) KacatknHa W.J1. ®usmnka: KOHTPOAN. paboTbl: KnHeMatuka:10-11 knaccbl. —
PocTtoB H/[: ®eHuke, 2023. — 141 c.;

8) KacatknHa 1.J1. ®un3nka: marHetuam. 10-11 Knaccbl: KOHTPO/IbHbIE PabOThI.
— PoctoB H/[: ®eHuke, 2023. - 140 ¢,

9) KacaTkuHa WN.J1. ®un3mka: KOHTPO/bHblE PaboThbl: MOCTOSAHHbIA TOK. 10-11
Knaccbl. — PoctoB H/[: ®eHuke, 2023. — 125 ¢.;

10) KacatknHa N.J1. ®dusmka: KOHTPOs. paboTbl: paboTa U MOLLHOCTb, 3aKOHbI
COXpaHeHus, cTaTuka. — PoctoB H/[: ®eHukc, 2023. — 142 c.;

11) KacatkuHa W.J1. ®usmka: anektpoctatnka. 10-11 knaccel. — PoctoB H/[;:
deHuke, 2023. - 142 c,;

12) Knpuk  J1.A.  ®usmka 10 knacc. COOPHUK CaMOCTOATENIbHBLIX U
KOHTPO/bHbIX paboT. — M.: Mnekca, 2021. — 224 c.;

13) Kognukatop 3/M1eMEHTOB CcogepXaHus W TpeboBaHWA K YPOBHIO
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MOArOTOBKM BbIMYCKHMKOB 06LL,e06pa3oBaTe/ibHbIX YUPeXaeHNA 41 NpoBefeHns B
2024 rofy eguHOro rocypapcrtBeHHoro sksameHa no ®PU3VIKE. — depepanbHad
cny>6a o Haa3opy B cpepe 06pa3oBaHmMs 1 Hayku. MNogrotoeneHo: PUMN. - 33 ¢.;

14) MapoH A.E. ®u3mka. 11 knacc. bas3oBblil 1 yrny6neHHbIA YPOBEHb.
Onpaktnyeckne matepuanbl. Beptukans. PrOC. 11 knacc. / A.E. MapoH,
E.A. MapoH. — V3patenscTso: Apoda, 2021. — 144 c.;

15) MapgeHTtoeBa H.A. ®usmka. 10-11 knaccbl. CO0pPHMK 3afay Mo usnke
ana 10-11 knaccbl: nocobue ana yyawmxcs. ®rocC. — M.: lMNpoceelueHne, 2022, —
208 c.;

16) MapeHtbeBa H.A. ®dusuka. 11 knacc. Paboyas TeTpagb AN
nabopatopHbIX paboT. — M.: IMpoceelleHne, 2023. — 62 C.;

17) MenaretyeHko H.J1. ®u3mka. 10 Knacc: TeEXHONOrMYECKMe KapTbl YPOKOB
no yuyebHuky I.A. Msakunwesa, b.b6. byxosuesa, H.H. Cotckoro. — Bonrorpag:
Yuutens, 2022. - 229 c.;

18) Mypbiwesa H.C, Patéunb E.3. FoToBMMcs K E3 3a 30 gHell. ®Pusmka. —
N3patenscTBo: ObpasoBartenbHble NPoeKkTbl, 2023. — 320 ¢.;

19) Mypbiwesa H.C, Patoune E.3. EM3-2024 ®dwusmka: 30 BapnaHTOB
9K3aMeHaLMOHHbIX paboT. — N3gatenscteo: ACT, 2023. - 352 c;

20) PbimkeBny  A.lN.  dusmka. 3agayHuk. 10-11 kn.: Tlocobue ans
obueobpasosar. yupexaeHuin. — M.: TpocselleHue, 2023. — 192 ¢.;

21) CaypoB HO.A. dusmka. 10 knacc. basoBblil M Yrny6MEHHbLIA YPOBHMU.
Knaccuueckuin  Kypc. TloypoyHble pa3paboTkuM K ydebHuky [.H. MskuLesa,
b.b. byxoBueBa, H.H. Cotckoro. — M.: lNpocBeweHne, 2022. — 276 c. 3gaHme B
pdf-hopmate. Pexum  goctyna:  http://www.saurov-ya.ru/Metodika/Posobiya/
Modeli_urokov_10 class 2022.pdf (gata obpateHus 12.05.2026);

22) CaypoB HO.A. ®dusmka. 11 knacc. baszoBbldi M Yrny61&HHbLIA YPOBHMW.
Knaccuueckuin  Kypc. TloypoyHble pas3paboTkum K y4debHuky [.A. Msakuwwesa,
b.b. byxoBueBa, B.M. YapyruHa. — M.: lNpoceeweHne, 2022. — 276 c¢. N3gaHne B
pdf-hopmate. Pexum  goctyna:  http://www.saurov-ya.ru/Metodika/Posobiya/
Modeli_urokov_11 class 2022.pdf (gaTta obpalleHmsa 12.05.2026);

23) CnpaBoYHUK B Tabnumuax. dusnka, 7-11 kn. ®roc. — M.: Aiipuc-npecc,
2023.-32c.;

24) CnpaBoyHUK No usnke. 7-11 kn./Tpycosa M.C.— M.: BAKO, 2022.- 96 c.

LINDPPOBBLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI
CETUN NHTEPHET
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1. TlpunoxeHne Ha 3MEKTPOH. HOcUTeNe: K y4ebHMKy Pusnka. 10 Knacc ans
o6Leobpa3oBat. opraHm3aunia; 6a3oBbld U NPOQUILHLIA YpoBHW. / T.A. MsikuLleB,
B.B6. byxoBueB, Cotcknint H.H. — AO «W/3aatenscTBo «IpocselueHme», 2020.

2. DNeKTPOHHbIe 06pa3oBaTe/ibHble PeCYpChbl, AOMYLLEHHbIE K LUCMO/b30BAHUIO
npu peannsaumy UMEKOLWMX TOCYAapPCTBEHHYIO aKKpeauTaumio 06pa3oBaTe/ibHbIX
nporpamMmm Ha4abHOro 06LLero, OCHOBHOIO 06LLEro, cpeAHEero ooLero o6pasoBaHmns
npukasom MuHnpocseweHna Poccum oT 23.07.2025 Ne 551

- @usnka. 10 (11) knacc. — PrAOY BO «locyaapCTBEHHbIA YHUBEPCUTET
MPOCBELLEHNA»,

- ®usuka, 10-11 knaccol. — TAOY BO MIT1Y;

- Brnbnmnoteka 3aneKTPOHHbIX 0bpa3oBaTe/ibHbIX pecypcoB. ®Pusmka 10 Knacc.
KuHemMatMka W AuHamMuKa. 3akoHbl coxpaHeHusa. HarnagHele ypoku. — OOO
«39KSAMEH-MEONAY;

- Brnbnunoteka 3aneKTPOHHbIX 0b6pa3oBaTe/ibHbIX pecypcoB. ®Pusmka 10 Knacc.
MKT n TepmognHamuka. HarnagHble ypoku. — OO0 «9K3AMEH-MEAVA»;

- Brnbnmnoteka 3aneKTPOHHbIX 0bpa3oBaTe/ibHbIX pecypcoB. ®Pusmka 10 Knacc.
MocTosHHbIN TOK. HarnagHele ypoku. — 000 «3K3AMEH-MELNA;

- Bbrnbnmnoteka 3aneKTPOHHbIX 06pa3oBaTeNibHbIX pecypcoB. ®Pusmka 10 knacc.
Cratuka. HarnsagHole ypokn. — OO0 «9K3SAMEH-MEONA;,

- Bbrnbnmnoteka 3aneKTPOHHbIX 06pa3oBaTe/ibHbIX pecypcoB. ®usmka 10 knacc.
AnekTpocTatuka. HarnagHble ypoku. — OO0 «9K3AMEH-MEANA»;

- Bbnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/ibHbIX pecypcoB. ®usmka 11 knacc.
["eomeTpuyeckasa M Bo/HOBaA onTuka. HarnagHble ypoku. — OO0 «39K3AMEH-
MEANA»;

- Bbnbnmnoteka 3aneKTPOHHbIX 06pa3oBaTe/lbHbIX pecypcoB. ®Pusmka 11 Knacc.
KBaHTOBasa (pusuka. HarnsgHole ypokun. — OO0 «9K3AMEH-MEONAY;

- Bbnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/lbHbIX pecypcoB. ®Pu3mka 11 Knacc.
MarHuTHoe none. nekTpomarHetnsm. HarnggHele ypokn. — OO0 «3K3AMEH-
MEANA»;

- Bbrnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/ibHbIX pecypcoB. dusmka 11 knacc.
MexaHun4yeckne KonebaHusa 1 BOMHbI. HarnsgHole ypokn. — OO0 «OK3AMEH-
MELANA;

- Bbrnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/ibHbIX pecypcoB. dusmka 11 knacc.
CneunancHaa Teopua oTHocuTenbHOCTU. HarnagHele ypokun. — OO0 «3K3AMEH-
MELANA;

- Bbnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/lbHbIX pecypcoB. ®Pusmka 11 Knacc.
ANeKTpoMarHuTHble BoNHbl. HarnagHele ypoku. — OO0 «9K3AMEH-MEANA»;

- Bbrnbnmnoteka aneKTPOHHbIX 06pa3oBaTe/lbHbIX pecypcoB. ®Pusmka 11 Knacc.
ApepHasa pusnka. HarnagHele ypoku. — OO0 «9K3AMEH-MEAVA;

- ®usmka 10-11 knaccbl. — PIBEHY «MHCTUTYT cofepXaHUa M METOAOB
06yueHns nmenn B.C. JlegHesax.
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3. OTKpbITbIE 06Lef0CTYMNHbIE 06pa3oBaTe/ibHble MaTepuasibl, pasmeLleHHbIe
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:

https://m.edsoo.ru/ - Bubnnoteka LMKHPOBOro 06pa3oBaTe/IbHOr0 KOHTEHTA
(Bubnunoteka LLOK);

http://school-collection.edu.ru/catalog/ - EpnHaa Konnekuma  UmMdpoBbIX
06pasoBaTesibHbIX PeCYpCOB;

https://edu.skysmart.ru — 3T0 poccuitickas y4vebHas OHMalH-nnarhopmMa ans
yAa/IeHHOro 06yyeHMs yyawmxca 1-11 Knaccos;

https://urok.apkpro.ru — ObwenocTynHasa 6ecnnatHas 6ubnnoTeka LUgpoBoro
06pas3oBaTe/IbHOr0 KOHTEHTA M0 BCEM TeMaMm LUKO/IbHOW NPorpaMmbl;

https://urok.1c.ru/library/physics/fizika 7 11 klassy/ - Bubnnoteka
NHTEePaKTUBHbIX MaTepuanos. ®Pu3nka, 7-11 knacc;

https://nsportal.ru/shkola/fizika/library - O6pa3oBartesibHasi couumasnibHas CeTb.
dusmKa,

https://resh.edu.ru/subject/28/10/ - PoccuiAcKas aneKTPOHHas LWKona. Pusnka,
10 knacc;

https://resh.edu.ru/subject/28/11/ - PoccuiAcKas aneKTPoHHas LWKona. Pusnka,
11 Knacc;

https://testedu.ru/test/fizika/ - O6bpa3zoBaTenbHble TECTbl. TECTbI MO PU3NKE;

https://go.rosuchebnik.ru/search?query — POCCUMICKUIA y4yebHMK. Dusmnka
(MeTogmyeckas nomolb. BebuHapsbl. Kypcbl. Katanor);

https://uchitel.pro/ - Yuutenollpo. KoHcnekTbl no npeamety «Pusnka.
3yyeHne ®Pu3ankn war 3a warom. OHMarH-y4ebHUK 1 CO0PHMK 3aau.




