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MNOACHUTEJIbBHAA SATTCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/ibHO MporpaMmbl, npeactaBneHHbIX B ®IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HamnpaBfeHO Ha (opMMpoBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KniaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxoga. lNMporpamma no (usnke cooTBeTcTBYeT TpebosaHuaM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpPeAensatTCA OCHOBHbIE LeNM N3ydeHns (PU3NKM Ha YPOBHE CpefHero o6Lero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

MNaHMpyeMble pe3ynbTaTbl OCBOEHUSA Kypca (DU3MKM Ha 6a30BOM YPOBHE, B
TOM YmcCrie NpeaMeTHble pe3ynbTaTbl MO rogam 00y4eHus;
cogepxaHue yyebHoro npeameta «Pu3nKa» No rogam 06yyeHus.

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MuUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOO6PA3YHOLLINIA
[/191 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWE W aKTUBHOE
NpUMeHeHNe  (U3NYECKUX  3HAHWIA  OnpefenseT  Xapaktep W pasBUTKHE
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aaHHbIMW CBOWCTBaMW U APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (HOPMMPOBaHWE eCTeCTBEHHO-
Hay4HOW KapTWHbl MUpa 06y4varowmnXcs, B (HOPMUPOBAHNE YMEHWUIA MPUMEHSTH
Hay4HbIA METOZ MO3HaHWSA NPV BbIMOTHEHUW UMW Y4eOHbIX UCCIe0BaHNIA.

B ocHoBy Kypca (hM3MKM [Ans YPOBHSA CpeaHero o6Liero obpa3oBaHMA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCMaTpvBaTb Kak MPUHLMMbI ero
MOCTPOEHNS.



Npes uenocTHocTW. B COOTBETCTBUM C HeW KypC ABMSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Npes reHepanusaumn. B COOTBETCTBUM C Hell MaTepuan Kypca (M3nKu
00beAVHEH BOKPYr (um3Myecknx Teopuit. Befywym B Kypce SBAseTcs
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Npoesa rymaHnTapmsaumn. EE peanmsauma npeanoniaraeT UCMosb3oBaHWe
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
M3nkn Cc pasBuTMemM 00WECTBA, a TakXKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Npes npuknagHon  HanpasneHHocTW. Kypc  dwmsukm  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Npes akonormsaumm peannsyetcs MOCPeACTBOM BBEAEHWS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Mpo6sem paynoHabHOro NPUPOA0NOIL30BAHNSA M 3KOMOMMYecKo 6e30MacHOCTM.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (JM3MKM Ha YPOBHE CpeaHero oobuiero
06paszoBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHue NPeACcTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTAB/IEHVSAX O  MPUPOAe,  rpaHuuax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme no (uanke 06beAMHEHbI B OOLMIA CMIUCOK YHEHNYECKNX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OLEHKW, OCYLLECTB/ISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As M3 OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE W3MEPEHMs, WCCNeaoBaHus
3aBMCUMOCTE  (DU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKE
MpeanoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLbIX 3afavy NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHON (IM3NYECKOW MOAENbIO, MO3BONAIOLME MPUMEHATL U3YUYeHHbIE 3aKOHbI 1



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN ANd CUTyauun MpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
NpeamMeTHOro KabvHeta (PUM3VKM WK B YCNOBUAX WHTErPUPOBAHHOIO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpaMmme Mo m3nkKe y4eHNUYeCKMX npakTuyecKnx paboTt u AeMOHCTpaLMOHHOE
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHWA  MU3yYaeMbIX  SBMEHWA W MNPOLLECCOB,  SMMUPUYECKUX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro 060pyaoBaHWUA [OO/MKHbI OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:
(hopMUMpOBaHMEe WHTEpeca WM CTPEMJIEHUS O0OYyYaroLMXCA K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTyaslbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;
pasBuUTHE NpPeacTaB/ieHNA 0 Hay4YHOM MeTOfe MO3HaHUA U (HOPMMPOBaHNE
MccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SBIEHUSM;
(hopMUMPOBaHME HAyYHOr0 MUPOBO33PEHUSA KakK pesynbTata W3YyYeHMs
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;
(hopMMpOBaHNE YMEHWIA OOBACHATb  SIBJIEHMS C  WUCMO/b30BaHNEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

(hopmmpoBaHMe NPeACTaBEHNA O POAN (DM3MKK NS PasBUTUA [PpYrnx
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOIOTNA.

[OoCTKeHNe 3TUX Leneit 06ecneumBaeTCa pelleHneM Cnefyowmnx 3ajay B

npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro 06LLero 06pasoBaHus:



NpuobpeTeHne  CUCTEMbl  3HaHWMA 06  OBWMX  (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

(hopMMpOBaHME YMEHUIA MNPUMEHATb  TEOPEeTUYECKMEe 3HaHUA A1
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

OCBOEHMe CMocob0B peLleHVs pas/IMyHbIX 3afady C ABHO 33faHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;
MOHUMaHMe (U3NYECKMX OCHOB WM MPUHUMMNOB [ENCTBUA TEXHUYECKUX
YCTPOMWCTB N TEXHONIOMMYECKMX MPOLLECCOB, UX BNUAHMSA Ha OKPY>KAKOLLYHO
Cpedy,

OBNafleHe MeTofaMn CamMOCTOATENIbHOI0 MaHMPOBaHWUA U MPOBeAeHUs
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

co3faHue YCnoBuii ANd pasBUTUA YMEHUI NPOEKTHO-UCCeA0BaTe/TbCKOW,
TBOPYECKOWN [AeSATENIbHOCTH.

Ha wn3syyeHve u3nkmn (6a30BbI YPOBEHb) Ha YPOBHE CpeAHero o6LLero
o6pasoBaHus oteoamTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblii B Mporpamme Mo (OM3MKe MNepeveHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COOEP>XAHVE OBYUEHWNA
10 KJTACC

Pa3gen 1. ®un3nka 1 MeToAbl HAy4YHOIro No3HaHUA

Pu3nkKa — Hayka 0 npupofe. Hay4yHble METOAbl MO3HAHWA OKPYXaloLLero
Mupa. Ponb  3KCnepvMeHTa W Teopuu B MpPOLECCe TMO3HaHUSA MpUpoabl.
IKCMEPUMEHT B (PU3MKE.

MogenvpoBaHue (U3NYECKUX ABMEHMIA U NpoLeccoB. HayuyHble r1noTesbl.
Pur3nyeckmne 3aKoHbl U Teopun. "paHMLbl MPUMEHUMOCTU (PIU3NYECKMX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Po/fib 1 MeCTO (M3MKN B (POPMMPOBAHWUN COBPEMEHHOM Hay4YHOW KapTWHbI
MMpPa, B NPaKTUYECKOW AeATeNIbHOCTY NIOAEN.

[eMoHCcTpayun

AHanoroBsble ¥ UNDPPOBbIE W3MEPUTENbHBIE NPUOOPLI, KOMMbIOTEPHbIE
[ATUMKN.

Pasgen 2. MexaHunKa

Tema 1. KuHemaTUKa

MexaHunyeckoe fBwvKeHue. OTHOCUTE/IbHOCTb MEeXaHWUYeCKOro [ABUXKeHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHre, CKOPOCTb (CpedHAas CKOPOCTb, MrHOBEHHas CKOPOCTb) W
YCKOpeHVe MaTepuasibHO TOYKW, MX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCUMOCTN  KOOPAMHAT, CKOPOCTK, YCKOPEeHus, NyTu W MnepemeLLeHns
MaTepuanbHO TOUKN OT BPEMEHMW.

CB060AHOe NnajieHre. Y CKOpeHne CBOOOAHOIO NageHus.

KpuBonuHeilHoe  aBvKeHue.  [BWKeHWe  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOM NO MOAY/0 CKOPOCTbHO. YT/1I0Bast CKOPOCTb, /IMHENHaAsA
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTPOMCTBA W MpPaKTUYecKoe MPUMEHEHME: CMUAOMETP,
[BWXXeHue CHapAL0B, LernHble 1 peMEHHbIE Nnepesayn.

[emMoHCcTpauuu

Mogenb cUCTEMbl OTCYETA, WANKOCTPaLUSA KMHEMATUYECKUX XapaKTepuCTUK
ABVXXEeHNS.

Mpeobpa3oBaHme ABUXEHWI C UCMO0/Ib30BaHMEM MPOCTbIX MeXaHNU3MOB.

MageHWe Ten B BO3AYXe U B Pa3perkeHHOM MpoCTPaHCTBe.

HabnogeHne ABWKEHUS Tena, OPOLIEHHOrO MOJ Yr/ioM K TOPU3OHTY U
rOPU30HTASILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

YUeHUYeCKunid aKCrnepumMeHT, nabopaTopHble paboThbl

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 OnpefeneHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBKeHNA Tena, 6poLIeHHOro ropn3oHTasbHO.

Tema 2. lnvHaMmunka

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
A8 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HbloTOHa Ans MaTepuasibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBad KOCMUYecCKas
CKOPOCTb.

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXEHUS, KaveHust). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpalLaTesibHoe ABVKEeHNe abCoMTHO TBEPLOro Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

[emMoHCcTpauun

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPEHUA MOKOSA, KaYeHUS U CKOMbXXEHUS.

YcnoBus paBHOBEeCUS TBEPAOIro Tesia. Buabl paBHoBecus.

YUeHUYeCKuniA aKCrepuMeHT, nabopaTopHble paboThbl

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTW, BO3HUKAIOLIMX B MPYXUHE 1
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3aKOHbI COXpaHEHNA B MeXaHUNKe

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTnyeckad 3Heprus matepuasibHOM TO4YKW. TeopemMa 06 W3MeEHEHUM
KWHETMNYECKON 3Heprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOpMUPOBaHHOW  MpPYXWHbI.  [MoTeHumManbHas  sHeprus  Tena  B6/IM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3HEPrun CUCTEMbI Tel.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrve n Heynpyrue CTO/IKHOBEHUS.

TexHMYecKne YCTPOMCTBA M NPaKTUYeCKoe MPUMEHeHMe: BOAOMET, KOMEp,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

[eMoHCTpauun

3aKOoH coxpaHeHua nMnysbea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTeHLUMaIbHOM 3HEPrn B KNHETUYECKYHO 1 06paTHO.

YUeHUYeCKuniA aKCNepumMeHT, nabopaTopHble paboThbl

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHbLIX MAATHUKOB.

WccnegosaHne €BA3M paboTbl CUMbl C U3BMEHEHMEM MEXaHWYECKOW 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Pazgen 3. MonekynsipHasa 1snka v TepMoanHaMmmKa

Tema 1. OCHOBbI MOEKYNAPHO-KUHE T UYECKON Teopum

OCHOBHbIe MOJIOXXEHUSA MOJIEKYNAPHO-KNHETUYECKOW TEOPUU U UX OMbITHOE
060oCcHOBaHVe. BpoyHOBCKOe ABWKeHWe. Oudpysuna. XapakTep [ABMKEHUSA U
B3aMMOLENCTBMA YacTul, BewiectBa. Mogenu CTpOeHMsi rasoB, >XUAKOCTeW U
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeneil. Macca u
pa3mepbl Monekyn. KonnyecTso BelllecTBa. [1ocTosHHas ABoragpo.

Tennosoe paBHOBecue. TemnepaTtypa u eé nsmepeHue. LLikana Temnepartyp
Llenscus.



Mopgens wmnpeanbHoro rasa. OCHOBHOe YypaBHeHWe  MOJNEKY/SAPHO-
KWHETMYECKON Teopumn unpeanbHOro rasa. ABCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MNPOLECCOB: U30TEPMA, M30X0pa,
n3obapa.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHWE: TepMOMETP,
GapomeTp.

[leMoHCT pauum

OnbITbl, [OKa3blBalOLiMe [MUCKPETHOe CTPOeHWe BellecTsBa, (oTtorpagumm
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mopgenb onbiTa LLTepHa.

OnbIThl, [0Ka3blBaroLLme CyLLeCcTBOBaHue ME>XXMOJIEKYNAPHOI0
B3aMMO/ENCTBUS.

Mogenb, UNNKCTPUPYIOLLAasa NPUPOLY LaBNeHNa ra3a Ha CTEHKW COCy/a.

OnbITbl, WNMKOCTPUPYIOLLME YPaBHEHME COCTOAHWUA UMAeaslbHOro rasa,
N30MNPOLLECChI.

YUeHUYeCKuniA aKCnepumMeHT, nabopaTopHble paboThbl

OnpefeneHne mMaccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MEepeHWiA
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

ViccnepoBaHme 3aBUCMMOCTI MeXAy NapameTpaMu COCTOAHUSA PaspeXkeHHOro
rasa.

Tema 2. OCHOBbI TepMOoANHAMUKMN

TepmognHammnyeckas cucteMa. BHYTPeHHSS 3Heprus TepMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI €€ n3MeHeHMs. KonnyecTBo TennoTel U paboTta. BHYTpeHHSS
3Heprua  OAHOATOMHOrO  uaeasibHOro  rasa.  Bugbl  Tennonepegayu:
TEnI0NpPOBOAHOCTb, KOHBEKUMA, U3NTyYyeHMe. Y aenbHaa TenjnoéMKOoCTb BELLECTBa.
KonnyecTBo TensioTel NpK Tensionepegaye.

MoHATMe 06 agmabaTHOM npouecce. [lepBbli 3aKOH TepMOAMHAMUKW.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTepnpeTaumnsa paboTbl rasa.

BTopoli 3akoH TepmoavHamMunK. HeobpaTMMOCTb NPOLLECCOB B MPUPOSE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
Mpeobpa3oBaHNa 3Hepry B TEMIOBbIX MalunHax. KoadduumeHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHus, 6bITOBOWN XONOANTbHUK, KOHAULIMOHED.

[emMoHCcTpauun

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHe aHeprum (TeMneparypbl) Tena npu Tensonepesade.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
Aaurarens.

YUeHUYeCKuniA aKCrepumMeHT, nabopaTopHble paboThbl

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. ArperaTHble COCTOAHNA BelLlecTBa. Pa3oBble Mepexoabl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckue n amopHble Tena. AHU30TPOMMS CBOICTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTanimsauusa. Y genbHas Tennota nnasneHus. Cyonmmanms.

YpaBHeHUe TenaoBoro 6anaHca.

TexHMYecKne YCTPOCTBA W MpPaKTUYEeCKOoe MPUMEHEHME: TUTPOMETP MU
MCUXPOMETP, KaJIOPUMETP, TEXHONOTNI MONYYEHNS COBPEMEHHbLIX MaTepuaios, B
TOM YKMC/le HAHOMAaTEPWNANIOB, N HAHOTEXHOOT UM,

[eMoHCcTpauuu

CBOICTBa HACbILLIEHHbIX MapoB.

KunneHvie npy NOHMXXEHHOM [aBNEHUN.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabntogeHve HarpeeaHus 1 NiaBieHNs KPUCTaIIMYECKOro BeLLecTsa.

JeMOoHCTpauma KpncTannos.

YUeHUYeCKuniA aKCNepuMeHT, nabopaTopHble paboThl

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Pa3sgen 4. 9nekTpoaMHaMuKa
Tema 1. OneKTpocTaTunKa
AnekTpmzauma Ten. NeKTPUYeCcKUd 3apag. [Ba Buaa 3NeKTPUYECKUX
3apafoB. [POBOAHUKK, AU3NEKTPUKU W NOMYNPOBOAHWKM. 3aKOH COXpaHeHus
3N1eKTPNYECKOrro 3apsa.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
JneKTpuyeckoe none. HanpsXKEHHOCTb 3neKTpuyeckoro nond. [puHUMN



Cyneprnosnunn 3NeKTPUYeCcKNX nosnein. JIMHUA HanpsH>KEHHOCTU 3M1eKTPUYECKOro
nons.

Pabota cun  anekTtpoctaTuyeckoro  nons.  lloTeHuman.  Pas3HOCTb
noTeHumnanos. [1pOBOAHUKM W [OU3INEKTPUKM B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyeckaa NpoHULLAEMOCTD.

ANeKTPoEMKOCTb. KoHAeHcaTop. O1EKTPOEMKOCTL MJIOCKOr0 KOHAeHcaTopa.
SHeprua 3apsHKeHHOro KoHAeHcartopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3NIEKTPOMETP, 3/IEKTPOCTAaTUYECKas 3aluta, 3a3eMJ/IeHMe  3/1eKTPOnprubopos,
KOHAEHCcaTop, KONUPOoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

[eMoHCcTpaLuu

YCTPOICTBO W NPUHLMN AEACTBUS 3/1eKTPOMeTpa.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNeKTpuyecKoe nose 3apsaXeHHbIX Ten.

[MpOBOAHMKM B 3N1eKTPOCTATUYECKOM MOJIE.

AneKTpocTaTnyeckas salnTa.

[N3NeKTPUKKM B 3N1eKTPOCTATUYECKOM MOSe.

3aBUCUMOCTb  3N1eKTPOEMKOCTM M/IOCKOr0  KOHAEeHcaTopa OT nowaau
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprua 3apsKeHHOro KoHAeHcartopa.

YUeHUYeCKuniA aKCnepumMeHT, nabopaTopHble paboThbl

i3mepeHre 3N1eKTPOEMKOCTM KOHAeHcaTopa.

Tema 2. INMOCTOAHHBIN 3N1EKTPUYECKNIA TOK. TOKM B pa3/IMYHbIX cpefjax

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHnKM Toka. Cuna Toka. MoCTOSAHHBIN TOK.

Hanps»keHue. 3akoH OMa An14 yyacTka Lenu.

AneKTpuyeckoe COMPOTUB/EHUE. Y[eNbHOe COMPOTMB/IEHME BeLLecTBa.
MocnepoBaTenbHOE, NapasinesbHoe, CMeLlaHHOe coeanHeHne NPoBOLAHNKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3N1EKTPUYECKOTO TOKa.

ONeKTPOABMXKYLLIAA CUMa U BHYTPEHHEE COMPOTUBIEHUE MCTOYHMKA TOKaA.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

ONeKTpOHHas  MPOBOAMMOCTL  TBEPAbIX  METa/IoB.  3aBUCMMOCTb
COMPOTMB/IEHNS METa/INI0B OT TeMnepaTtypbl. CBEPXNPOBOANMOCTb.

SNEKTPNYECKMIA TOK B BaKyyMme. CBOWCTBA 3/1EKTPOHHBIX MYyYKOB.

[MonynpoBOAHNKMN. CobcTBeHHas 7 npuMecHas NPOBOAMMOCTb
MonynpoBoAHNKOB. CBocTBa p—N-nepexoga. NonynpoBoLHNKOBbLIE MPUOOPLI.

JNeKTpUYeCKMn TOK B pacTBopax W  pacniaeax  3/IeKTPOSINTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKTpnyeckmMin TOK B razax. CamOCTOATE/NIbHbIA N HecaMOCTOATE bHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (DOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

[emMoHCcTpauun

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
nnoLwasmn rnonepeyHoro ceveHnsa N marepuana.

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsmMoe M3MepeHWe 3MEKTPOABMKYLLEA cu/bl. KOpPOTKOe 3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb Anoaa.

YUeHUYEeCKMiA 3KCNepUMeHT, nabopaTopHble paboThbl

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLEA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MeXXnpeaMeTHbIe CBA3N

N3yyeHne Kypca (m3nkmn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Me>KnpeAMeTHble MOHATUSA, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HaHMS: SIBMEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

MaTemaTuka: pelleHne CUCTEMbl YpaBHEHWA, JNHEWHas  (YHKLUS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUMHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonorus: mexaHNM4eckoe ABVDKEHWE B XMBOW npupoge, auddysms, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKME ABMIEHUSA B XXUBOW NPUPOE.

XVMUSA: QUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BELLleCTBa, MONApHasA Macca, TensioBble CBOWCTBA TBEPAbIX TeN, XWUAKOCTEN W



rasoB, 3/MEKTPUYECKME CBOMCTBA META/IOB, 3MEKTPONMTUYECKAs AuMccoLmalms,
ra/lbBaHUKa.

eorpacms: BNaXXHOCTb BO3/yXa, BETPbl, 6APOMETP, TEPMOMETP.

TexHonorvs: npeobpasoBaHue ABUXXEHWIA C WCMOMNb30BaHMEM MeXaHW3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MMNynbca B TexHUKe (pakeTa, BOAOMET W Apyrve), ABUratenb BHYTPEHHEro
cropaHusi, napoBast TypbuHa, GbITOBO XONOANNBHUK, KOHAULIMOHEP, TEXHOMOT M
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3N1EKTPOOCBETUTENbHbIE NPUOOPBI, Fa/lbBaHNKA.

11 KJTACC

Pasgen 4. 9neKTpogMHaMmuKa

Tema 3. MarHUTHoe nose. ANeKTPOMarHNTHasa NHOYKLUNA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JINHUN MarHUTHON WHAYKUMKW. KapTuHa NIMHWIA MarHUTHON
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTefa. B3avmogencTemne npoBOAHNKOB C
TOKOM.

Cnna Amnepa, eé MoAy/nb W Hanpas/eHWe.

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHMTHOM nosie. PaboTa cunbl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MarHWTHOW
NHAYKUMWA.  INEeKTPOABMXYLLAA Ccuna WMHAYKUMK. 3aKOH 3/1eKTPOMarHMTHON
NHAYKUNN dapages.

BuxpeBoe 3neKTpuyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTL.  SBNeHWe  CaMOMHAYKUWW.  ONeKTPOoABMXKYLaa cuna
CaMONHAYKLUNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



[emMoHCcTpayun

OnbIT JpcTea.

OTKNOHEHWE 3/IEKTPOHHOIO MyyKa MarHUTHbIM MOJIEM.

JINHAM NHAYKUMX MarHUTHOTO Moss.

B3anmopgeincteme 4BYx NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[ewicteme cunbl JTOpeHUa Ha NOHbI 3IEKTPONNTA.

FBneHNe 31EKTPOMarHUTHON UHAYKUNN.

Mpasuno JleHua.

3aBMCUMOCTb 3MEKTPOABVKYLLEN CUMbI MHAYKUMM OT CKOPOCTU WU3MEHEHUS
MarHMTHOro NoTOKa.

FBneHne cCaMmoONHAYKUUN,

YUeHUYEeCKMiA 3KCNepUMeEHT, nabopaTopHble paboThl

3yyeHre MarHUTHOrO MO/ KaTyLUKN C TOKOM.

VccnenoBaHve AeACTBUA MOCTOAHHOIO MarH1Ta Ha pamky ¢ TOKOM.

VccnenoBaHve SABNEHUS 3N1eKTPOMarHUTHON MHAYKL MW,

Pa3nen 5. KonebaHusi 1 BO/HbI

Tema 1. MexaHM4ecKuMe 1 3NeKTPoOMarHuTHble KonebaHus

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKMe  KonebaHus.
FapMoOHMYecKme KonebaHmsi. Mepuod, YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasbHOM KonebaTe/lbHOM KOHTYpe.

MpeacTaeneHne 0 3aTyxarowmx KofebaHnaX. BbIHY)XXAEeHHble MeXxaHUyecKue
KonebaHus. Pe3oHaHC. BbIHYXXeHHbIE 3/IEKTPOMarHMTHbIE KonebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HayYeHWe CWbl TOKa K
HanpsKeHus.

TpaHcgopmatop. Mpon3BoacTBO, nepefada n noTpebneHne aneKTPUUeCKoi
3HEeprun. SKONOTNYECKNE PUCKN MPU MPOU3BOACTBE 3/1EKTPO3HEprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHn4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop nepemMeHHOro ToKa, IMHUKN 3N1eKTponepesay.

[emMoHCcTpauun

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060/HbIE 3M1EKTPOMArHUTHbIe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

YUeHUYECKMiA 3KCNePUMEHT, nabopaTOopHbIe PaboThbl

VccnenoBaHve 3aBUCMMOCTM Mepuoga mMasbliX KofebaHuid rpysa Ha HUTU OT
AJIVHbI HUTK W MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATopa, KaTyLLIKM 1 pe3ucTopa.

Tema 2. MexaHN4YecKune 1 3N1eKTPOMarHNTHbIe BOJHbI

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AJvHa BOAHbLI. [lonepeyHble M NPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMsa 1 ondpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYyKa.

ANEeKTPOMarHUTHbIE BOJIHbI. Y CMOBUS U3yYeHUS 3NIEKTPOMArHUTHbIX BOJH.
B3aumHasa opueHTaumst Bektopos E, B, V B anekTpomarHMTHoOi BonHe. CBOWCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MpUMeHeHMe 3M1eKTPOMArHUTHbIX BOSIH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKoBas [MarHoCTMKa B TEXHWKE U MeauuMHe, paaap,
pPagnonpuEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

[eMoHCcTpauun

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHUS MeXaHUYeCKMX BOJTH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnvTy[ou U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHue, Nonapusaums, audpakums, UHTepgepeHLms.

Tema 3. OnTwHKa

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefie. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M1I0CKOM 3epKae.

MpenomneHne ceeTa. 3aKOHbI MpeniomMIeHNs ceeTa. AGCO/MKOTHLIN NoKasaTeslb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM ONTUYecKast cuna TOHKOW NNH3bI. [MOCTpoeHWe WN306paxKeHUiA B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCMMyMOB W MUHUMYMOB B WHTepPepeHUMOHHOW
KapTUHe OT ABYX CMH(A3HbIX KOMePEeHTHbIX MCTOYHWKOB.

Onppakumsa ceeta. [uipakumMoHHasa pelléTtka. Ycnosue HabnoaeHUs
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MpPaKTUYeCKoe MPUMEHEHME: O4YKW, fyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

[emMoHCcTpauun

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsbl.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcun ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLGH NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLIETKM.

HabnofeHne nonspusaymm ceeta.

YUeHUYeCKMNiA 3KCNepuMeHT, nabopaTopHble paboThbl



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3gen 6. OCHOBbI CrieunanbHOM TeOPMN OTHOCUTENIbHOCTU

[paHMUbl  MPUMEHUMOCTM  KNacCUYECKOn  MexaHuku.  [locTynatbl
crneumanbHON Teopun OTHOCUTENIbHOCTU: WMHBapPMaHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyMe, MPUHLIAIM OTHOCUTE/IbHOCTU SNHLLTENHA.

OTHOCKTENBHOCTL OAHOBPEMEHHOCTU. 3aMef/ieHe BPEMEHU U COKpaLleHue
[NHBI.

JHeprus n UMNynNbC PENITUBUCTCKOM YacTuLbl.

CBs3b Maccbl C 3HEPIMEN N UMMYNbCOM PENATUBUCTCKOM YaCTULIbl. DHEPTUS
MoKos.

Pasgen 7. KBaHTOoBas (husnka

Tema 1. OneMeH T bl KBAHT 0BOM OMT KK

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnM POTOHA C ero YaCTOTOW. DHeprus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. M. CToneToBa. 3aKOHbI
(hoToa(hheKTa. YpaBHEHUE IMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHEHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

[leMoHCT pauum

®oTO3(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosnHeyHas barapes.

Tema 2. CTpoeHue aToma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMNeKTP YPOBHeW 3Hepruy atoma Bogopoaa.

BonHoBble cBolicTBa YacTul,. BonHbl ge bpoinsa. KopnycKynspHO-BO/THOBOWA
Ayanunsm.

CrnoHTaHHOE Y BbIHY>KAEHHOE N3yYeHue.

TexHn4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNeKTPa/IbHbIN
aHa/M3 (CNeKTPOCKOM), Nna3ep, KBaHTOBbIN KOMMbIOTE.



[emMoHCcTpauun

Mogenb onbiTa Pesepdopaa.

OnpegneneHvie oIVHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

YYeHUYeCKunid aKCrnepumMeHT, nabopaTopHble paboThbl

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. ATOMHOe a4po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktBHocTh.  OnbiTbl  Pesepdopga No  OonpefeneHWo  cocTasa
pagMoakTUBHOrO u3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umcno aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
N3nyyeHme. 3aKOH pagnoakTUBHOIO pacnaja.

SHeprus cBA3n HYK/I0HOB B a4pe. AfepHble cuibl. JeeKT Macchl agpa.

AfepHble peakunn. [leneHne n cUHTE3 a4ep.

AnepHbI  peakTop. TepMosdepHbIn cUHTE3. [pobneMbl M NEePCneKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoCTBa U MPaKTUYeCKoe MpUMeHeHWe: L03UMETP, Kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

[eMoHCTpauun

CYETUMK MOHU3MPYIOLLMX YACTHLL.

YUYeHNYecKuii aKcneprMeHT, nabopaTopHble paboThl

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3gen 8. 9nemMeHTbl aCTPOHOMUK U aCTPOPU3NKU

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[B/KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. VICTOYHMK 3Heprum ConHua W 3BE3[.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3BE&3[ rNaBHOW NOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBNeHNA 0 NPOUCXOXAEeHUU 1 3BosoLnn ConHua U
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[ManakTuke. Tunbl ranakTukK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

YueHnyeckune HabnoaeHns

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NoNoXKeHNs HebeCHbIX 0O6bEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

O6obuatoLlee NOBTOPeEHME

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTe/IbHOCTU YesloBeKa, Posib U MeCTO (IM3MKK
N aCTPOHOMMM B COBPEMEHHOI Hay4YHOI KapTUHE MUPa, PO/b PU3NYECKON TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCTaB/IEHNI O NPUPOLE.

MexXxnpeaMeTHbIe CBA3N

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Me>KnpeAMeTHblE MOHATUSA, CBA3aHHbIE C M3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

MaTemaTuka: peleHne CUCTEMbl YPaBHEHWIA, TPUrOHOMETPUYECKME
()YHKUUKN: CUHYC, KOCMHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTrOHOMETPUYeCKoe
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

Buonorus: anekTpuyeckne SBNEHUS B >KMBOW NpUpoAe, KosnebartesibHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pajmaLmm Ha X1Bble OpraHnsmbl.

XUMUA: CTPOEHME aTOMOB N MONEKY/, KpUCTaIIMyeckasa CTPYKTypa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanms.



[eorpatua: MarHWTHble MoOMCa 3eM/n, 3a1eXU MarHUTHbIX — PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

TexHonorna: MHWK  3NeKTponepefad, reHepaTop MepPeMEHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



NNAHNPYEMbBIE PE3YJIbTATbl OCBOEHUA TTIPOIMPAMMDbBI T10
PN3NKE HA YPOBHE CPEAHEI O OBLUEN O OBPA3OBAHUNA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

NNYHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUS y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb rOTOBHOCTb W CMOCOGHOCTb OOy4YaloLMXCA PYyKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTALUM,  MO3UTMBHBLIX  BHYTPEHHUX  YOEXAEHWW,  COOTBETCTBYHOLLMX
TPaLULUMOHHBIM LEHHOCTAM POCCUIACKOrO 06LLecTBa, paclunpeHne XU3HEHHOrO
OnbITa W OMbITa AeATeIbHOCT B NPOLIECCe peasm3aum OCHOBHbLIX Hamnpas/ieHWiA
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpaxgaHcKoro BoCnuUTaHus:

CHOPMMPOBAHHOCTb MPAXKAAHCKOIN MO3uLmK 06y4atoLLErocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/IEHa POCCUMIACKOr0 06LLECTBa;

MNPUHATUE  TPAAULUMOHHBLIX  O6LLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTWM COBMECTHYIO [eATeNIbHOCTb B MHTEpecax rpaxgaHCKoro
06LLeCcTBa, y4acTBOBaTh B CaMOynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHu3auuu;

YMeHMe B3aMMOZeCTBOBaTb C COLMabHbIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NaTPUOTNYECKOr0 BOCMUTaHUSA:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
naTproTm3Ma;

LLeHHOCTHOE OTHOLUEHWE K rOCyAapCTBEHHbIM CUMBOMAaM, [OCTUXEHUAM
POCCUIACKUX YYEHBIX B 061aCTW PU3MKMN U TEXHUKU;

3) AyXOBHO-HPaBCTBEHHOI0 BOCNUTAHNA:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr0 NOBEAEHNS;

CMOCOBGHOCTb OLEeHMBATb CUTYaUMIO M MPUHUMATb OCO3HaHHble peLleHus,
OPVEHTUPYACL Ha MOPasIbHO-HPaBCTBEHHbIE HOPMbl M LIEHHOCTW, B TOM 4YuC/e B
[eATeNIbHOCTU YUYEHOTO;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3CTEeTNYECKOro BOCNMUTaHUA:

3CTETMYECKOE OTHOLLEHME K MUPY, BKIOYas 3CTETUKY HayYHOro TBOPYECTBA,
MPUCYLLIErO (IU3MYECKOIN HayKe;



5) TpyAoBOro BOCMUTaHUSA:

NHTEPeC K pasMyHbIM cepam MpoecCUoHaIbHOW AeATenbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHM0 M caM006pa3oBaHMO B 06/1aCTU
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) 3K0/10rMyecKoro BoCnmnTaHus:

CPOPMMPOBAHHOCTL  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

MNNaHUPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) LEHHOCTM Hay4HOro No3HaHus:

ChopMMPOBAHHOCTb MUPOBO33PEHMSA, COOTBETCTBYIOLLEN0O COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKNM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefOoBaTeNlbCKyto
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAMNPEOMETHBIE PE3YJIbTATbI

Mo3HaBaTe/bHble YHMUBEPCA/IbHbIE YUebHble AeCTBUA
Ba3oBble lornyeckme AencTBuS:
CaMOoCTOATE/IbHO  (DOPMY/NIMPOBaTb UM aKTya/M3vMpoBaTb  Mpobnemy,
paccMaTpuBaTbh €€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3adaBaTb MapameTpbl M KpUTEpUU KX
AOCTUDKEHUS,
BbIBNIATb  3aKOHOMEPHOCTM X MNPOTMBOPEYnss B  pacCMaTpMBaEMbIX
(hM3NYECKNX ABMEHUSX;
paspabaTbiBaTb NiaH pelleHns npobnembl C YY4ETOM aHa/iM3a MMEHLLMXCA
mMaTepuanbHbIX N HeMaTepuasbHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AIEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLeHMBAaTbL PUCKM NOCNEACTBUI AeATENIbHOCTH;
KOOPAUHMPOBaTb U BbIMNOMHATL  paboTy B YC/IOBUAX  PeasibHOro,
BUPTYa/IbHOTr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;
pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHUM XXN3HEHHbIX NMPO6/ieMm.
BazoBble nccrefoBaTe/ibCKUe fencTBUS:
BflafeTb Hay4yHOW TEPMUHOMIOTMEN, K/IHOYEBLIMM MOHATUAMM M MEeToAamu
(hn3MyecKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B peLleHns 3afa4y (PM3MYECKOro COAepXKaHUs, MPUMEHEHUIO Pa3/INMUHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl [ANs [0Kas3aTe/bCTBa
CBOMX YTBEPXAEHWUIA, 3aaaBaTb NapaMeTPbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHMA M0 (M3MKe B MpPaKTUYeCcKyto 0061acTb
XXUN3HEedesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.

Pa6oTa ¢ uHdopmauuei:

BNafeTb HaBblKaMW MONYYEHUS MHGOPMALMKA (PU3NYECKOT0 COAEPXKaHUs U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX U KOMMYHWUKALMOHHBIX
TEXHO/IOTNIA B PELLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX U OpraHu3aUMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NH(OPMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmn3auum.

KoMMyHVKaTUBHbIe YHMBepPCa/IbHble YUYebHble AeiCTBUSA:
OCYLLECTBNSATb  OOLLEHME Ha YypoKax (M3MKM W BO  BHe-YPOYHOI
[EeSTeNbHOCTY;



pacno3HaBaTb  MNPEANOCbINKN  KOHDAMKTHLIX  CUTyauuii KU cMmsiryatb
KOH(NKTBI;

PasBEPHYTO M NOTMYHO M3naraTb CBOK TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KOMNEeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPAUHMPOBaTb [AENCTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUA,
pacnpefiensTe POAM C YYETOM MHEHMIA Y4YaCTHUKOB, 06CYXAaTb pe3ynbTathbl
COBMECTHO paboThl;

OLEHMBATb Ka4yeCTBO CBOEro BK/Mafa WM KaXAoro y4yaCTHMKA KOMaH[bl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbl, OLEHMBAaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBLHOCTK, NPAKTUYECKOWN 3HAUNMOCTN;

OCYLLIECTBMIAITb  MO3UTUBHOE CTpPaTernyeckoe MoOBeAeHNE B  Pa3/IMYHbIX
CUTYyaUusX, NPOSIBNATb TBOPUECTBO U BOOOGPaXKEHWE, ObITb MHALMATUBHLIM.

PerynatueHble yHUBepCca/lbHble yUYebHble JeCTBUSA
CamoopraHumsauusa:

CaMOCTOSATE/IbHO OCYLLECTBAATL MO3HaBaTe/lbHYHO [AesTeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMEMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOATE/IbHO COCTaB/ISATb MJiaH PeLleHNs PaCUETHbLIX M KayeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLMpATb PaMKn y4ebHOro npeameTa Ha OCHOBE IMYHbIX NPeAnoYTeHN;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLUeHME;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (DOPMMPOBAHWIO W MPOSBMEHUIO 3pyaMuun B 06nactu
(PM3MKK, MOCTOSHHO NOBbILLIATL CBOI 06pa30BaTe/bHbIN U KY/bTYPHbIA YPOBEHb.

CaMOKOHTPO/1b, 3MOLMOHA/bHbIN NHTENIEKT:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsM, BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb,
OLleHMBaTb COOTBETCTBME Pe3y/IbTaTOB LieNsAM;

BMafleTb  HaBblkaMW  NO3HaBaTe/lbHOM  peieKcUM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMBI PeieKCUn ANs OLEHKN CUTYyauuu, Bbibopa BEPHOMO
peLleHuns;

YMEeTb OLEHMBaTb PUCKM M CBOEBPEMEHHO MPUHMMATb PELUEHMS MO UX
CHVKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrnx npu aHamse pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrmx npu aHamse pesy/bTaToB
[eATe/IbHOCTY;

Mpu3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLUNOKN.

B npouecce AOCTMXEHUSA NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MpPorpammbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLmii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNKOYaOLWero crnoco6bHOCTb MOHMMAaTbL CBOE AIMOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperynnMpoBaHuns, BK/IHOYAIOLLEr0o CaMOKOHTPO/b, YMeHWe MNpUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE TOBefeHMe, CMNOCOBGHOCTb afanTUpoBaThCa K
3MOLMOHaNbHBIM N3MEHEHUAM M NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO Lienn n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXHOCTEW;

aMMaTnK, BK/IKOYatoLLen CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHME
APYIUX, Y4uTbiBaTb €ro npu  OCYLIEeCTBNEHUM 0OLIeHMs, CNocoBHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLMaJIbHbIX HaBbIKOB, BK/THOUAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrUmu NogbMu, 3ab60TUTLCA, NPOSBNATL UHTEPEC W paspeLlaTb KOH(PINKTLI.

NMPEAMETHDIE PE3YJIbTATDI

K KoHuUy o06yyeHuss B 10 kiacce npeaMeTHble pesy/bTartbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha MpuMepax posib U MeCTo (PU3NKN B (POPMUPOBAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU U
TEXHOJIOMiA, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN;

YUMTbIBaTb rpaHuLbl MPUMEHEHWUA U3YYeHHbIX (PU3NYECKUX MOfesNein:
maTepvanbHaa ToUKa, NHepLUmanbHas cucTeMa 0TCcUYéTa, abCoNtoTHO TBEPLOE Teno,
nieasibHbIA ra3, MOAeNn CTPOEHWS ra3oB, XXUAKOCTEN U TBEPABIX Tes, TOYEUHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCKNX 3aaay;



pacno3Haeatb nsnyeckme ABneHns (MpPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKN:  PaBHOMEPHOE U PaBHOYCKOPEHHOe  MPAMOJIMHeHOe
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuus,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECWE, MCMapeHue, KOHAeHcauus, nfaefieHne, KpuUcTanmsauus, KuneHue,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NleKTpm3aLUmsa Tes, B3aMMOencTBue 3apaoB;

OMUCbIBaTb MeXaHMYeCcKoe [ABWXKEeHWe, UCMosb3yd (U3NYECKMe Be/IMUUHBI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNIA CMbICT UCMOSb3YeMbIX BEMMUYMH, UX 0003HAYeHUs W edVHMUPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble TernoBble CBOWCTBA TeN W TensoBble SB/EHUS,
NCMoNb3ys (U3MYeCKMe BeNNUYUHBLL: [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKas 3Heprna XaoTUYeCcKOro ABWXKEHWUA MOJEKYS, CpeaHeKBagpaTnyHas
CKOPOCTb MOJIEKY/, KOMIMYECTBO TensoTbl, BHYTPEHHAA 3HEPrus, paboTta rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MpPaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICAT  WUCMOMb3YEMbIX BENYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3NMYECKMe BeNMUMHbI: 3NEKTPUYECKUIA 3apsif,
3/NIEKTPUYECKOe nosie, HanpsXKEHHOCTb MOA, NOTeHLUMaN, Pa3HOCTb MOTEHLNANOB;
Npy onucaHWM nNpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, MUX O0O03HAYEHMA M efuHULbI; YyKasblBaTb (DOPMY/bl, CBSA3bIBAKOLLME
AAHHYHO (DU3NYECKYHO BENTMYNHY C APYTMW BeIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCNOMb3ya (PU3NYECKUE
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHLMN CYNeprnosnumyv Ccu, MNPUHUMN pPaBHOMNPaBUA WHepUUasibHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLlecTBa, rasoBble
3aKOHbl, CBA3b CpeAHEeN KUHETUYECKOW 3HEPTUM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TEMMepaTypoi, nepBbId 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOrO 3apsda, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO



(hopMyNIMPOBKY 3aKOHa, €ro MaTemaTU4eckoe BblpaXKeHue 1 ycnoBus (rpaHuLbl,
06nacTu) NPUMMEHUMOCTU;

0ObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MalluWH, Npubopos w
TEXHUYECKMNX YCTPOICTB; pa3/fimyaTtb YCN0BUSA MX Ge30MacHOro MUcnosib3oBaHus B
MOBCEAHEBHOM XWU3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX W KOCBEHHbIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblGMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS M UCMO/Mb30BaTb WM3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU  C
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKMX BEMMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUN UccnefoBaHni B
pamkKax y4ebHOro 3KCMepuMeHTa, Y4eOHO-MUCCefoBaTE/IbCKON W MPOEKTHOW
AEATENIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaTopHOro
060opy10BaHUS;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
NCNonb3ys (U3nMYecKme 3aKOHbI U NMPUHLMNGLI, Ha OCHOBE aHasin3a YCoBusa 3a4aum
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb KayecTBEHHbIe 3a/ayuu: BbICTPamMBaTb I0rMYeCK/ HENMPOTUBOPEUNBYHO
LIEMOYKY PacCy>KAeHWUA C ONOpol Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hnsnyeckmne SBNEHUS;

MCNoNb3oBaTb MNPV PELUeHUM  Y4YebHbIX  3a4a4y  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-MONYNSAPHON MH(opMaLun, NoNyYeHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHa/IM3MPOBaTb MOoyYaeMyto MH(OPMaLuio;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pa3BMTME HayKu, OObACHEHWE MPOLECCOB OKPYXKaloLllero mupa, B pasBuTUe
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3MKE B MOBCEAHEBHOM YXM3HW
Ana obecneyveHns 6e30MacHOCTM Npu obpalleHnr ¢ NpubopaMn 1N TEXHUYECKUMU



YCTPOWCTBaMM, /19 COXPaHEHUS 340POBbA U COBNIOAEHNS HOPM 3KO/I0MMYECKOro
MOBEEHNS B OKPYXKatoLLEN Cpefe;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefensaTb 0653aHHOCTU U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHUy 06yyeHusi B 11 Kracce npeiMeTHble pe3y/bTaTtbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOTNIA, B MPAKTUYECKON [eATeNbHOCTU NtOAeN, LIeNOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb rpPaHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOLeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOfe/b aToMa, HYKNOHHas MOAeNb aTOMHOMo sfpa Mpu pelleHnn (r3nYecKmx
3ajavy;

pacrnosHaBaTb M3nYecKmne SBAeHUS (NPOLECCHI) N 0O6BACHATb MX Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMUKM U KBAHTOBOWN (IU3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tena0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLENCTBMe
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLLMIACA 3apsf, 3NeKTPOMAarHUTHbIE KOMebaHus u
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesoOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
NMHENYaToro Crnektpa aToMa BOAOPOAA, ECTeCTBEHHas W UCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3N1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3INMEKTPUYECKYD  MPOBOAMMOCTb  Pas/MyHbIX  cped) W
3N1EKTPOMAarHUTHble ABMEHNSA (NPOLECCh), MCMONb3ys (U3NYECKNE BENNYUHDI:
ANEKTPUYECKNIA 3apsaf, cuia TOKa, 3/IeKTPUYECKOe HanpshKeHue, 3NeKTpu4eckoe
COMpPOTUB/IEHNE, Pa3HOCTb MOTEHUMANIOB, 3MEKTPOABMXYLLASA CuUna, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, SHEprus 3MeKTPUYECKOro U MarHWTHOrO Mosieid, nepmog M 4actoTa
KonebaHnin B KosiebaTe/IbHOM KOHTYpe, 3apsj W cuna ToKa B npolecce
rapMOHUYECKUX  3NEKTPOMArHUTHbIX KO/febaHuil, (POKYCHOe paccTosiHue U
ONTUYeCKas cuna NMH3bI, MpY ONMCaHUM MpPaBWUIbHO TPAKTOBaTb (U3NYECKUIA
CMbIC/T WCMO/b3YEMbIX BEIMYMH, WX O0603HAYEHUS W eauHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMMCbIBaTb M3YyYeHHble KBaHTOBble $B/IEHWA W MNPOLECChI, WCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
yacToTa CBETa, 3HePrnsa n MMNynbC OTOoHa, NepPUo nonypacnasa, IHeprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCMO/Mb3yeMbIX BEIMUYNH, UX 0003HAYEHUS W eAuHWULbI, YKasblBaTb (DOPMY/bl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHME (DU3NYECKOW BENINUYNHBI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUA, UCNOMb3ya (PU3NYECKUE
3aKOHbl U MPUHLMMLI: 3aKoOH OMa, 3aKOHbI MOC/ef0BaTe/lbHOro U napasnenbHoOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAOYKUWMW, 3aKOH MPSMOJIMHEAHOIO pacrnpoCcTpaHeHWsl CBETA, 3aKOHbI OTPaXXeHWS
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEeHWs MMMNY/bCa, 3aKOH COXPaHeHWS
3NIEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pagnoakTMBHOIO pacnaga, Npy aTOM pas/inyarb C/I0BECHYIO (HOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OrMpefenaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOIO NMos NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOUTb W OMUCbIBaTb M3006paXKeHWe, CO34aBaeMoe MJIOCKUM 3epKasioM,
TOHKOW JIMH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMO/b30BaHMEM MPAMbIX UM KOCBEHHbIX W3MEPEHMWIA: Npu 3TOM
(hopMmynupoBatb npobnemy/3agady M TUNOTE3y Y4YEOHOro IKCMEepPUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEeHUS U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLIEHKW MOrPeLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BE/IMYMH  C  UCMO/Ib30BAHUEM
MNPAMbIX WU3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHuS;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
pamkKax y4ebGHOro 3KCrnepuvMeHTa, Y4ebHO-MUCCefoBaTe/IbCKON W MPOEKTHOW
[eATeNbHOCTN C MCMOMb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopy10BaHus;

pewaTtb pacyéTHble 3afadn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbO,
NCMo/b3ys (IU3nYecKme 3aKOHbI U MPUHLMNLI, HA OCHOBE aHa/n3a YC/oBUA 3a4a4n



BbIOVPaTb (PU3NYECKYHO MOAESNb, BbIAENATb PU3NYECKME BENUMHBI U (HOPMYIbI,
Heob6Xxo4nMble ANs eé pelleHWs, NPOBOAWTL PacyéTbl M OLEHMBaTb PeasibHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIeNOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBIEHUS;

MCMoNb30BaTb  MPW  PELeHUM  Y4YebHbIX  3a4a4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npeacTaBneHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLMK, NOMYYEeHHOW U3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMALIO;

00bACHATb MPUHUMMbLI  JEACTBMS  MalUMH, NPUMOOPOB N TEXHUYECKUX
YCTPOWCTB, pa3nmyaTth YCNoBMs MX 6€30NacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XN3HW;

MPVBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, B OODBACHEHWME MPOLIECCOB OKPYXKAMOLLEro Mupa, B pasBUTUE
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (M3MKE B MOBCEAHEBHOM YXM3HW
Ans obecrieyeHnst 6e30MacHOCTM NMpKn obpaLleHnn ¢ NprudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COBMOAEHNS HOPM 3KO/IOMMYEeCKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B rpynne C BbINONHEHNEM pPa3/INYHbIX COLMaNbHbIX POfe,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATWNYECKOE INMNJ1IAHNPOBAHVE
10 K/TACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtBo yacoB

ONEeKTPOHHbIe
(unbposble)

Ne n/n
nporpamMmsl Bcero K06H TPOTIEHbIE n%aKTM%CKme obpasoBaTe/ibHbIe
paboThl paboThbl pecypchl
Pasgen 1. PUSNKA N METOAbl HAYYHOI'O NMO3HAHWA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Pa3gen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3gen 3. MOJTIEKYTAPHAA ®N3NKA N TEPMOANHAMWKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKON 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKY 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLLECTBa. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

https://m.edsoo.ru/7f41bf72




Toro no pasgeny

Paspen 4. 9JIEKTPOANHAMUKA

24

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68




11 KNNACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtBo yacoB

ONEeKTPOHHbIe
(undbposble)

Ne n/n KoHTponbHble  [MpaKTuyeckue
nporpamMmsl Bcero 5 6 obpasoBaTe/ibHbIe
paboThbl paboThbl pecypebl
Pasgen 1. 9JIEKTPOANHAMUKA
11 MarHuTHoe none. dneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3gen 2. KOJIEBAHUA 1 BOJTHbI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Pasgen 3. OCHOBbI CMELMA/IbHO TEOPUW OTHOCUTE/IbHOCTU

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

31 OTHOCUTENBHOCTH 4 1 https://m.edso00.ru/7f41c97c
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®N3NKA
o bubnunoteka LLOK
4.1 ONeMeHTbl KBaHTOBOMW OMTUKN 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka LLOK




4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paspgen 5. 9JIEMEHTbI ACTPOHOMUU N1 ACTPOPU3INKN

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 E::S;?;g::;;iou/}; £41c07C
WToro no pasgeny 7
Pa3pen 6. OBOBLUAKOLLEE NMOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68




NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
KosimyecTBo 4acos ONEeKTPOHHbIe
Ne [arta umposble
Tema ypoka
n/n yp Bcero KO;Tpoanb'e I'Ip6aKT|/|quK|/|e n3yyeHnss = obpasoBaTe/ibHble
paboThbl paboThbl pecypch!
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTc))/ bl I'IO?F;)HapHI/'?'ﬂ 1 bubnmoteka LIOK
y A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKpy>KatoLLlero mupa
Po/lb 1 MECTO (PU3MKM B
OpPMVPOBaHMM COBPEMEHHOM
2 (l-*:a pl-lHO?/l KapTWHbI Mpm a,B 1 bubnmoteka LIOK
y o b, < 06.09.2023  https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOWN LeATENIbHOCTU NIOAEN.
®u3nka B TBOEI Npoteccuu
MexaHnyecKoe BUXKEHME.

3 OTHOCUTENIbHOCTb MeXaHMYecKoro 1 Bubnuoteka LIOK
ABUXeHns. [NepemeLLeHne, CKOPOCTb, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpeHune

4 PaBHOMEpPHOE NPAMOSIMHEHO. 1 bubnunoteka LIOK
[BKeHne 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 bubnunoteka LIOK
[BXeHne 19.09.2023  https://m.edsoo.ru/ff0c372e

bubnunoteka LLOK
CBOGOAHOE Nagenie. YCKopeHme https://m.edsoo.ru/ff0c39cc
6 1 Linchposas nabopatopus
CBOOOAHOrO nageHns 20.09.2023
Apxvmes (obopysosaHue
Toukun PocTa)
7 Kp1BO/IMHENHOE ABMXEHME. 1 bubnunoteka LLOK




[BvXeHne MaTepuasibHOM TOUKM NO 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>XXHOCTM
MpunHUMN oTHOCKTENLHOCTY [ anunes.
8 I/IEe Ll||/|anb|-||>|e CUCTeMbI OTCYeTa Bubnmoteka LIOK
pu,v ' 27.09.2023  https://m.edsoo.ru/ff0c3be8d
MepBbIn 3aKOH HbIOTOHA
bubnunoteka LIOK
Macca Tena. Cuna. MNpuHUMn https://m.edsoo.ru/ffoc3be8
9 cynepnosvuum cun. BTopoit 3aKoH 03.10.2023 Linthposas nabopatopms
HbloTOHa A1 MaTepuanbHON TOUKM o Apxumes (obopynosaHue
Touku PocTa)
bubnunoteka LLOK
0 TpeTuii 3akoH HbloToHa s https://m.edso60.ru/ff003be8
MaTepUasibHbIX TOYEK 04.10.2023 LcppoBas naboparopis
Apxumep, (obopyaoBaHue
Touku PocTa)
3aKOH BCeEMUPHOro TAroteHus. Cuna
11 TAXKeCTUW. [epBas KOCMUYeCKas bubnmoteka LIOK
HIeP 10.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoteka LIOK
Tena 11.10.2023 | https://m.edsoo.ru/ffOc3el8
bnbnuoteka LLOK
Cuna TpeHus. KoaduumeHT TpeHus. https://m.edsoo.ru/ff0c3f76
13 Cuvna conpoTUBIEHNSA MPU ABUXKEHUN 17.10.2023 LinchpoBasi nabopatopus
Tena B XXMAKOCTU UK rase A Apxumep (060pyaoBaHmne
Touku PocTa)
MocTynatesnibHOe 1 BpallaTe/bHoe
14 [BWXeHWe abCcoNtoTHO TBEPLOTO Tesa. bubnunoteka LIOK
MOMeHT cunbl. neyo cunbl. Ycnosusa 18.10.2023  https://m.edsoo.ru/ff0c41a6

paBHOBECUS TBEPAOrO Tena




MMnynbc MaTepuanibHON TOUKMY,
CMCTEMbI MaTepUa/IbHbIX TOYEK.

Bubnunoteka LLOK

15 IMnynbc cunbl. 3aKOH COXpaHeHUs 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMMynbca. PeakTUBHOE ABUXeHWe
PaboTa 1 MOLLHOCTb CW/bl.

16 KunHeTnyeckasa aHeprus Bubnuoteka LIOK
MaTepuanbHO Toukn. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
N3MEHEHWN KMHETUYECKOIA aHeprum
[MoTeHUnanbHasa aHeprus.

[MoTeHUManbHasa aHeprua ynpyro
17 ,U,ed)ophL/'IIMpOBaHHOVI ﬁpyx(ZHEﬁ/ bubnmoreka LIOK
08.11.2023  https://m.edsoo.ru/ffOc461a
MoTeHUManbHas 3Heprus Tena B6m3m
MOBEPXHOCTN 3emnun
[MoTeHUManbHbIe K HENOTEHLMAIbHbIE
cunbl. Ceasb paboThbl

18 HenoTeHUMaNIbHbIX CU C U3MEHEHMEM bubnunoteka LIOK
MeXaHNYeCKOW 3HEPT N CUCTEMBI TENN. 14.11.2023  https://m.edsoo.ru/ff0c478c
3aKOH COXpaHeHUs MexaH14ecKow
3Heprum
NabopatopHas paboTa
«lccnepoBaHme cBA3N paboTbl CUIbI C Lindpposas nabopatopms

19 N3MEHEHVEM MEXaHUYECKOIN SHeprum Apxnmep (o6opygosaHue

15.11.2023
Tena Ha NPUMEPE PaCTHKEHUS Touku PocTa)
PEe3VHOBOrO XryTa»
KoHTponbHas paboTa rno Teme
20 «KunHemartuka. JuHamunka. 3aKoHbl Bubnmoreka LIOK
21.11.2023  https://m.edsoo.ru/ffOc4b74
COXPaHeHNs B MeXaHUKe»

91 OCHOBHbIe MOM0XEHNS MONEKYAPHO- Bbubnuoteka LIOK

KMHETWYECKON Teopun. BpoyHoBCKOe 22.11.2023  https://m.edsoo.ru/ffOc4dc2




ABvxkeHve. Audaysns

XapaKkTep ABUXEHMS 1
B3aMMO/IE/CTBUS YacTUL, BELLIECTBA.

22 o
Mogenu cTpoeHUs rasos, XXNAKOCTeN 28.11.2023
N TBEPABIX TeN

93 Macca monekyn. KonmyecTtso
BelllecTBa. NocToAHHasa ABoragpo 29.11.2023
Tennosoe paBHoBecue. Temneparypa Lindposas nabopatopus

24 1 eé namepeHue. LLikana Temnepar A ef (obopynosaHue
Llenbcus Touku PocTa)

o5 NpeanbHbili raz3 B MKT. OcHOBHOe bubnnoreka LIOK
ypaBHeHVe MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
Ab6contoTHas Temneparypa Kak Mepa

26 CpeAHeN KNHETUYECKOW SHEPrnm Bubnuoteka LIOK
ABVXXEHNA MONeKysn. YpaBHeHMe 12.12.2023 = https://m.edsoo.ru/ff0c511e
MeHpgeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI 13.12.2023
NabopatopHasa paboTa

Lincposas nabopatopms
«lccnenoBaHme 3aBUCUMOCTU MeXay
28 Apxumeq (obopynosaHue
napameTpamMu COCTOAHNSA 19.12.2023 T
04KkM PocTa)
paspeXKeHHoro rasa»
bnbnnoteka LLOK

29 3onpouecchl B naeasibHOM rase u ux ht;pS:/ ! r:.edsog.ru/:fOc;ﬂ?Oe

rpadmyeckoe npeacTasneHue 20.12.2023 Hydpposas iabopatop
Apxvmes (obopynosaHue
Touku PocTa)

30 BHYTpeHHAA aHeprus Bbubnmoteka LLOK

TepMOANHAMNYECKON CUCTEMBI U 26.12.2023  https://m.edsoo.ru/ff0c5952




Cnoco6bl eé n3meHeHns. Konnyectso
TennoTbl 1 paboTa. BHyTpeHHsA
3HEPrusi 0[HOaTOMHOI 0 MAeaNbHOTO
rasa

Bubnunoteka LLOK

31 Bib! Tennonepeaa‘ 27.12.2023  https://m.edsoo.ru/ffOc5c36
Y [ieflbHast TeMN0EMKOCTb BELLIECTBA. 5”6’_1”°Te'(a LIOK

32 KonnyectBo TenoThbl Npu htx'/ (/) r:;dﬁsg(.)rua/ IZOC;:%
Tennonepegayve. AanabatHsblil 09.01.2024 L parop

Apxumep, (obopyaoBaHue
npovecc Toukun PocTa)

33 [MepBbli1 3aKOH TEPMOANHAMUKN 1 ero Bubnuoteka LIOK
NMPUMEHEHWE K M30npoLieccam 10.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTMoCTb NpoLeccos B

34 npu (F)J e. BTopoii Za:jOH bubnmoreka LIOK

PYPORE. P 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKMN

35 MpuHumn geictens n KM Tennosoi bubnunoteka LIOK
MaLUUHbI 17.01.2024  https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KIA 93.01.2024

37 3Konorunyeckme npobnembl
TEN/I03HEePreTUKn 24.01.2024

38 O6o6LaroLmnin ypok «MonekynspHas bubnunoteka LIOK
(pn3mnka. OCHOBbI TEPMOLNHAMUKIN 30.01.2024  https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme

39 «Monrzak ns Hgﬂ (pn3mka. OCHOBBI bubnnoreka LIOK

ynAp ' 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUNKN»
40 Mapoobpa3oBaHue 1 KOHAeHcaLmWS. bubnuoreka LIOK

https://m.edsoo.ru/ff0c63b6




VicnapeHwne v KnuneHune 06.02.2024  Lndposas nabopatopms
Apxumes (obopynoBaHue
Touku PocTa)
ABCONTHAsA U OTHOCUTENbHAsA
41 BNXXHOCTb BO3AyXa. HacbILLEHHbIV bubnuoreka LIOK
- AYXa. H 07.02.2024  https://m.edsoo.ru/ff0c64d8
TBéppgoe Teno. Kpuctannnyeckue u BuénuoTeka LIOK
amopgHble Tena. AHM30TPONMUS https://m.edsoo.ru/ff0c65f0
42 CBOWCTB KpuUCTaNnoB. XXngkue Lintposas naboparopus
13.02.2024
Kpuctannbl. CoBpemMeHHble Apxvmes (obopysosaHue
MaTepuanbl Touku PocTa)
[MnaBneHne n KpuctTannnsaums.
43 Y penbHas TennoTa nnasneHns bubnmoteka LIOK
A ' 14.02.2024  https://m.edsoo.ru/ffoc6708
Cybnumauus
bubnunoteka LLOK
44 YpagHerie Tennosoro banaca 20.02.2024  https://m.edsoo.ru/ff0c6820
AneKTpuzaumsa Ten. NeKTPUYECKUin
45 3apag. [Ba BMAa aNeKTpUYeCcKmnx bubnuoreka LIOK
PAR A P 21.02.2024 = https://m.edsoo.ru/ffOc6bcc
3apsaaos
[MPOBOAHUKM, ANINEKTPUKN U
46 n:n n.qoso Hlfll'KI/I 3aK§H COXpaHeHuA bubnmoreka LIOK
ynposoa ' P 27.02.2024 = https://m.edsoo.ru/ffOc6bcc
3/1EKTPMYECKOro 3apsja
B3avmogelicTue 3apsaoB. 3aKoH
47 K nOHaquoqequlﬁ F:)anﬂKT NYEeCKUin Bubnmoreka LIOK
y ' P 28.02.2024  https://m.edsoo.ru/ffOc6ces
3apsag
Hanpa)éHHOCTb 31eKTpUYecKoro
48 nong. MNpuHumMn cynepnosnunn Bbubnnoteka LIOK
ANEKTPUYECKUX NONen. JinHum 05.03.2024  https://m.edsoo.ru/ffOc6df2

HanpaXXéHHOCTN




Pa60oTa C1 9NEeKTPOCTATAYECKOTO

Bubnunoteka LLOK

49 nons. floteruman. PasHocts 06.03.2024 https://m.edso0.ru/f0c600
noTeHLManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 SJ'IF;KT ﬂCTaqueil:KOM no|31e bubnuoreka LIOK
P ' 12.03.2024 https://m.edso0.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
. bubnunoteka LIOK
>1 SNEKTPOEMKOCTS. KokpeHcaTop 13.03.2024  https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTb M/IOCKOro
52 KOHAeHcaTopa. SHepruns 3apsXXeHHoro Bubnmoteka LIOK
A pa- P P 19.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJAeHcaTopa
NabopatopHas paboTa "M3mepeHune Liposas naboparopus
53 ) " Apxumep (060pyaoBaHmne
3N1eKTPOEMKOCTIN KOHAeHcaTopa 20.03.2024
Touku PocTa)
MpyHUMN AENCTBUS N NPUMEHEHWE
KOH/eHCaTopoB, KOMMPOBa/IbHOIO
54 annapara, CTPyMHOro npuHTepa. 02.04.2024
DneKkTpocTaTnyeckas 3awmuTa.
3asemsieHne 3n1eKTponprbopos
DNEKTPUYECKINIA TOK, YC/IOBUS €ro
CYLLECTBOBaHWSA. MOCTOAHHBIIN TOK.
55 Cwuna Toka. Hanps»xeHue. 03.04.2024
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenm
MocnenoBaTensHoe, NapasisensHoe, BubnnoTeka LIOK
CMELLIaHHOE COEANHEHNE https://m.edsoo.ru/ffoc74f0
56 NPOBOAHMKOB. JlabopaTopHas paboTa 09.04.2024 Lincdposas nabopatopust

«M3yyeHmne CMeLLaHHOTO CoeMHEHNSA
PE3NCTOPOB»

Apxvmes (obopysosaHue
Toukun PocTa)




S7

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOr0
TOKa. 3aKoH [xoyna-SleHua

10.04.2024

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

58

3akoH Oma /151 MOSIHOM (3aMKHYTO)
3NeKTpUYecKon Lenun. KopoTtkoe
3aMblkaHue. SlabopaTopHas paboTa
«3mepeHne 34C UCTOYHMKA TOKa U
ero BHYTPEHHEro ConpoTUB/IEHNS»

16.04.2024

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHasA NPOBOAMMOCTbL TBEPAbIX
MeTa/1N10B. 3aBMCUMOCTb
COMPOTUBNIEHUSA META/INOB OT
Temnepatypbl. CBEPXMNPOBOANMOCTb

17.04.2024

60

61

62

63

DNEKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3/1EKTPOHHbIX MYYKOB

MonynpoBOAHMKM, X COBCTBEHHAS U
npumMecHas NposoAMMOCTb. CBOMCTBA
p—n-nepexoja.
MonynpoBOAHMKOBbIE NPUOOPBI
DNEKTPUYECKINIA TOK B pacTBopax u
pacnsiaBax 3/1eKTPO/INTOB.
AneKTponnTUYeckaa guccoumams.
DNeKTponus

DNEeKTPUYECKMNIA TOK B rasax.
CamocToATe/IbHbIN U
HecamoCTOATe/TbHbIN pa3psg.
MonHus. MNnasma

23.04.2024

24.04.2024

30.04.2024

07.05.2024

bubnunoteka LIOK
https://m.edsoo.ru/ffOc84ae

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c82ba

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c84ae

64

AneKTpnyeckmne npmubopsbI 1
YCTPOCTBA U X NPaKTUYECKOe
npumeHeHue. MNpaBuna TeEXHUKK
6e3oMmacHoCTU

08.05.2024

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c86fc




O606LLaLLMiA YPOK

Bubnunoteka LLOK

05 «3NeKTpoanHaM1Ka» 1 14.05.2024  https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «QneKTpocTatnka. MocTosHHbI 1 Bubnuoteka LIOK
3NEKTPUYECKNIA TOK. TOKK B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
pasNNYHbIX cpefax»

67 Pe3epBHbIii YpoK. KOHTpObHas 1 Bubnuoteka LIOK
paboTta no Teme "AneKTpognHaMmnka" 21.05.2024  https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIin ypok. O606LLat0LLMNiA YPOK 1 bubnnoreka LIOK
no Temam 10 Knacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c

OBLEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME




11 KNNACC

KonnyecTtso yacoB

ONEKTPOHHbIE

Ne Jarta LnppoBbIe
Tema ypoka KOHTpoNnbHbIE  [paKTUyeckue
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboTbl paboThbl pecypc

[MOCTOSAAHHbIE MarHUTbI U X

1 B3anmogencTame. MarHMTHoe none. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMKW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT IpcTea. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Nab6oparopHas paboTa «3yyeHmne 1 1 Bubnmnoteka LIOK
MarHUTHOIO MONSA KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro NMons Ha
NpPoBOAHMK ¢ TOKOM. Cuna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOro NMons Ha

5 LBVKYLLYHOCS 3aPSPKEHHYHO YacTuLyy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
NopeHua
AneKTpoMarHuTHasa UHAYKLmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1
NHAYKLUUW. 3aKOH 3/1EKTPOMarHUTHOM




NHAYKLMK Dapajen

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
camonHayKuuun. 34C caMoMHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IEKTPOMarH1MTHOE none

TexHnuYecKue yCTpoiicTea u nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUIaTeNb,
YCKOPUTENN 3/IEMEHTaPHbIX YaCTuLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHLYKLMSA»

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe norne.
SneKTpOMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcad58

12

CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTWU OT A/IMHBI HUTW U MacChbl rpy3a»

14

Kone6aTenbHblil KOHTYP. CBOGOAHbIE

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




INEKTPOMarHUTHbLIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/lbHOM KOHTYpe

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

16

NpencTaBneHne 0 3aTyxaroLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHus. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMarHUTHbIE
KonebaHms

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAYEHME CU/Tbl TOKA U
HanpsXKeHns

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbd34

18

19

20

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NEKTPUYECKON SHeprum

YCTPOIACTBO 1 NPaKTUYecKoe
NPUMEHEHWE 3NEKTPUYECKONO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3NEKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cc324




MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepuoga. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/MHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, X
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHMA. Pa3BuTre CpeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus 1 Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE pacnpocTpaHeHue
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TouYeuUHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTPEHHee oTpaxeHue. MNpeaenbHbIn Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
nokasaTesia NpeoMIeHNs CTeKIa» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MNocTpoeHme n3obpaxkeHnin B bubnmnoteka LLOK




NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTta

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

39 6enoro ceeta. LBeT. J/labopaTopHas
paboTta «HabnogeHve gucrnepcun
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeTa. AndpakumnoHHas peLléTka https://m.edsoo.ru/ffOced22
[MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckune NpMGOpPLI N YCTPOCTBA 1
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckor mexaHuku. Moctynarsl Bubnnoteka LLOK
cneumanbHon Teopun https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBLHOCTb OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmotexa LIOK

https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynbC PeNSTUBUCTCKOW
38 l—IaCTFI)/ILI,bI CBﬂsbyl\/lac:bl C 3HEPruei un bubnmoteka LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTponbHas pabota «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENIbHOCTWN»

https://m.edsoo.ru/ffOcf6f0




®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmnoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)(peKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOTO3PEKTA. Y paBHEHNE
42 3I7IHLLITe(V*I)Ha n(gq()poma(p(gema bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgekra
[JasneHue ceeta. OnbIThl 1. H.
43 JNebepneBa. XMnyeckoe feincTene bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpoicTea u
NpaKkTUYecKoe NpUMeHeHue:
44
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL
45 PelueHuve 3a4a4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbl
46 Pesepopaa No paccesHUIo a-4acTuy, bubnuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb atoMa
Bubnmnoteka LLOK
47 Moctynatel bopa https://m.edsoo.ru/ff0dOafa
3nyyeHve n nornowieHve poToHOB
48 n m)|/'|e exoje aTOM:J'C 0 H(()pro OBHSA bubmuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha gpyron. Buael cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayanu3m. CrOHTaHHOE M

https://m.edsoo.ru/ff0d0ca8




BbIHY)XXEHHOE M3/yYeHNe

50

51

52

53

54

55

56

OTKpbITVE PafnMoaKTMBHOCTW. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3TyYEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTMN Ha XXWMBble
OpraHu3mbl

OTKpbITUE NPOTOHA U HEMTPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N NO3UTPOHHbIN 6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKNOHOB B Afpe.
AnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepcrekTuBsbI,
3KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKpPbITHE
no3uTpoHa. MeTofbl HabnoLeHUA 1
perncTpaLumn aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaameHTasbHbIe
B3avMogencTeua. EaNHCTBO
(hr3r1YecKon KapTUHbI M1pa»

Bup 38é3nHoro Heba. Co3se3aus,
ApKUe 3BE3[bl, M1aHETbI, UX BUAMMOE
ABuxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas akTUBHOCTb.
NcToYHMK sHeprumn ConHua v 3834

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d1162

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d1356

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0e38




57

58

59

3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3AbI [NaBHOM
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHble
npeacTaB/IeHNs O NPONUCXOXAEHUN U
agontoumm CosnHua 1 3Bé3[

MneuHbliii MyTb — Hawwa ManakTuka.
MonoxkeHwe n gmxxeHne ConHua B
ManakTuke. ManakTMKn. YepHble
AbIpbl B A4pax ranaktmk

BceneHHas. PasberaHuve ranakTtuk.
Teopua bonbLLOro B3pbIBa.
PennkToBOE N3NyYeHNe.
MeTaranaktumka

60

61

62

63

HepelLueHHble NPo61eMbl aCTPOHOMMI

KOHTpo/nbHas paboTa «3NeMeHTbI
aCTPOHOMWM N acTPO(U3NKM»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYeCKOoMW, COLMabHON U
3TNYECKON chepax AesaTenlbHOCTU
yenoBeKa

O6o6watoLmin ypoK. Ponb 1 MecTo
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6uatoLLmin ypok. Ponb
(hr3nyeckom Teopmmn B hopMUPOBaHIN
NpeAcTaBeHN O (PU3NYECKOIA
KapTuvHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBfeHN 0 NpMpoje

66 Pe3epBHbIin ypoK. MarHuTHoe nore. 1
ANeKTpoOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTuka. OCHOBbI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHblil ypok. KBaHTOBasA (hn3nka.

68 3ﬂeI\EI)eHTbI>;.Fz:TpOHOMI/II/I n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpor3nNKn
OBLWEE KOJIMYECTBO YACOB INO 68
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YYEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI' O NMPOLECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA YHEHUKA

» ®dusmka, 10 knacc/ Msakuwes I".A., byxosues b.b., Cotckuin H.H. nog
pepakuuein MapgeHTbeBoin H.A., AKUMOHEpPHOE 06LLECTBO «/130aTeNbCTBO
«[lpocBeLyeHme»

» du3nka, 11 knacc/ Msakuwes I".J1., byxosues b.b., Yapyrnd B.M. nog
penakumnen MapgeHTtbeBoin H.A., AKUMOHEPHOE 06LecTBO «/130aTenscTBO

«[l'pocBeLyeHme»

METOANYECKUME MATEPUAJbI ANA YUHUNTENA

1Knmbap.b.A, KaunHckuii A.M CO0pHUK CaMOCTOSTe/TbHbIX Y KOHTPO/bHbIX
paboT no umanke.- MumHck: HapogHas acseta, 1975.

2. Knpuk J1.A. CamocTosATeNbHbIE N KOHTPO/bHbIE PaboThbl. Pusnka 11.- M.:
nekca, 2012.

3.KoHTponbHbIe paboThl No ¢unsmke: 10 — 11 kn.: KH gna yuntens /
A.E.MapoH, E.A.MapoH. — M.: lNpoceeLleHne, 2003. - 11 ¢

4. EI3 2019. ®dusmka. dkcnept B EM2 / O.d.KabapanH, B.A. Opnos, O.W.
"pomueBa, C.b. bobowwnHa.- M.: N3aaTHeNn5CTBoO «3K3ameH», 2019 - 462 ¢
5. Kupuk J1.A. CaMmoCToATENbHbIE U KOHTPO/bHbIE paboTbl. Pusmka 11.- M.:
Wnekca, 2012.

6. KOHTpOnbHbIe paboTbl no usuke: 10 — 11 kn.: KH gna yumtens /



A.E.MapoH, E.A.MapoH. — M.: TpocseLleHne, 2003. — 11 ¢ 8. EI'3. dusuka.
1000 3agay ¢ otBeTamu 1 peweHuamu/ M.YO. emngosa, B.A. 'pn6os, A.W.
'urono. — M.: M3patenbcTBo «3K3ameH», 2018.-430 c.

7. Lingpposasn naboparopusa "Apxumes”

LUNDPPOBbIE OBPA3OBATE/JIbHbIE PECYPCbIl N PECYPCbI CETWU
MHTEPHET

1. http://www.edu.ru/ Poccuinickoe obpaszoBaHue. ®eaepanbHbiid nopTa.

2. http://lwww.school.edu.ru/ poccuiickuii 0bLLeo6pa3oBaTe/bHbIA MopTa.

3. http://www.it-n.ru/ Poccuiickas ceTb TBOPYECKNX YUUTENEN.

4. http://school-collection.edu.ru/catalog/teacher/ eguHas Konnekuus

L1 poBbIX 06pa3oBaTe/lbHbIX PECYPCOB.

5. http://festival.1september.ru/ ®ectmBanb Negarornyeckmnx nae OTKpPbITbINA
YPOK.

6. http://fipi.ru/®egepanbHblil UHCTUTYT NeAarorMyeckKnx N3MepeHui.

7. http://reshuege.ru/ o6pasoBaTenbHbIiA NOpTan A1s NOAroTOBKM K

IK3aMeHaM.



