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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHOW MporpaMmbl, npeactaBfieHHbIX 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 ()M3MKe HamnpasieHO Ha (OpMMpOoBaHMe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcd 10-11 KniaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JIMYHOCTHLIM, MpPeAMETHbIM W MeTanpeaMeTHbIM pe3y/bTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMn. B Held
ONpeaenstoTCA OCHOBHbIE LN U3ydeHust (PU3NKKM Ha YPOBHE CpeaHero obLyero
06pa3oBaHus, NnaHUpyemMble pesy/bTaTbl OCBOEHUS Kypca (U3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

e MNaHMpyemble pe3ynbTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmcCrie NpeaMeTHble pe3y/bTaTbl Mo rofgam 00yyeHus;

e COAepXXaHue yuebHoro 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 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
[/19 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  OnpefensieT  Xapaktep W pasBUTUE
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aaHHbIMW CBOWCTBaMW U APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4arowmxcs, 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.



Hoes yenocmmocmu. B COOTBETCTBUM C Hell KypC SIBNAETCA JIOrMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hei matepuan Kypca (QU3NKK
00beAVHEH BOKPYr (U3MYecKnx Teopuil. Befgywmm B Kypce ABNSeTcs
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
M3nkn Cc pasBuTMeM 00WECTBA, a TakKXKe C  MUPOBO33PEHYECKMMMU,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasnrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoes skonoeusayuu pPeann3yetcs MOCPEACTBOM BBeAEHWUSA 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paynoHaIbHOro NPYPOAONONL30BaHNSA U 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHEBbIMU 3/1eMEHTaMU Kypca (DM3MKM Ha YPOBHE CpefHero oobuiero
06paszoBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHue NPeACcTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbIX  MNPEACTaBMEHMAX O  Npupoge,  rpaHuMLax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYET opraHu3aumMm 3KCNepuMeEHTaIbHON AeAaTeNbHOCTU 06y4YatoLMXCS.
[na 6a30BOr0 ypOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHNE 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 KOHTPONSS W OLEHKM, OCYLLECTB/IAETCA 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  (PU3NYECKMX BENIMUYMH WM 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 (hM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL M3YUYEeHHbIE 3aKOHbI U



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 AN 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
npeameTHOro KabuHeta (U3UKM WM B YCNOBUAX WHTErpMpoBaHHOIO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX 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
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX 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 060pyAoBaHWA [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:

o (hopMUpOBaHME WHTEPeca W CTPEMJIEHUS OO6YyYaloLMXCA K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTyaslbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SBIEHUSM;

o (hOpMMPOBaAHME HAYYHOrO0 MUPOBO33PEHMS KaK pesyfbTaTa W3ydeHus
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (popMuMpoBaHME MpPeLCTaBNeHU O PO (U3UKN AN Pa3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHOJIOTNA,

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

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



o npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (PM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHUKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMoCO60B peLleHMst pas3/IMYHbIX 3afad4 C SBHO 3aflaHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHONIOMMYECKMX MPOLLECCOB, UX BNAHUSA HA OKPY>KatoLLYyHO
Cpedy,

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHWe YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/IbCKO,
TBOPYECKOWN [AeSATENIbHOCTH.

Ha wn3syyeHve u3nkmn (6a30BbI YPOBEHb) Ha YPOBHE CpeAHero o6LLero
o6paszoBaHus oteoauTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpepnaraemMblit B nporpaMMe Mo (M3nKe nepeveHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dusnyeckne 3aKoHbl U Teopun. rpaHI/ILl,bI NMPUMEHNMOCTH QJI/IBI/I‘—IGCKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOIM Hay4YHON KapTUHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U Ll,I/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|60pb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHre nepemMeLLeHNIA U CNOXXEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patinkm
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEHUsA, Nyt WU MNepeMeLleHuns
MaTepuanbHO TOUKN OT BPEMEHMW.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHoe  ABMXKeHME.  [BMXKeHWe  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YTI0Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpONCTBA W MpPaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
[BVKEHWE CHapPSA0B, LenHble N PpeMEHHbIE nepeaayn.

Jlemoncmpayuu

Mopgefib CUCTeMbl OTCYETA, WUAMKCTPALMA KMHEMATUYECKUX XapaKTEPUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABMXEHWS Tena, OPOLLUEHHOrO MOA Yr/AIOM K TFOPU3OHTY WU
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NaieHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss 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 aBKeHNs Tena, 6POLLEHHOT0 FOPU30HTASILHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BCeMUpPHOro TAroteHnsa. Cuna TaXKecTu. [lepBad KoCMUYeCKas
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 conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

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

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe NPUMEHEHME: MOALWMMHUKN,
[BV>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOpeHHOM NogbEMe 1 NageHuu.

CpaBHeHVe CU TPEHUA MOKOSA, KaYeHUS U CKOMbXXEHUS.

YcnoBus paBHOBEeCUS TBEPAOIro Tesia. Buabl paBHoBecus.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



VccnepoBaHme 3aBUCMMOCTU CUT YNPYTOCTU, BO3HUKAKOLWMX B MPYXXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

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

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi matepuanbHOM TOYKW. Teopema 06 W3MEHEeHUM
KWHETMNYECKOIN 3HEeprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHUMaNbHON 3HEPTUN B KMHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

M3yyeHne abCcoMOTHO Heynpyroro ygapa C MoMOLLbHO [ABYX OAMHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3KM paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOJENCTBMA YacTuL, BellecTBa. Mopenn CTPOeHMsI ras30B, >KMAKOCTEN 1
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BelllecTsa. [locTosHHas ABoragpo.

TennoBsoe paBHOBecue. Temnepatypa n eé nsmepeHue. LLkana Temnepatyp
Llenscus.



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

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBatoLMe [AMCKPETHOE CTPOeHWe BeLLecTBa, (oTorpaguu
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogesb, nntCTpupyoLLas NPUPoAY AaBNeHWs rasa Ha CTeHKM cocya.

OnbITbl, WTKOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpoLLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfeHns 1 TeMnepaTypbl BO3AyXa B HEiA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmognHammnyeckas cucteMa. BHYTPeHHSS 3Heprus TepMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCco6bl eé n3meHeHusd. Konnyectso TensioTbl U paboTa. BHyTpeHH:ASA
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoli 3akoH TepmoavHamMunK. HeobpaTMMOCTb NPOLLECCOB B MPUPOSE.

Tennosble  MawwuHbl.  TlpvHUMNBI  OEACTBUA  TEMJIOBbIX  MaLUVH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHU4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHuns, 6bITOBOW XONOANNbHUK, KOHAMLMOHEP.

Jlemoncmpayuu

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

13meHeHWe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepegaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHus. 3aBUCUMOCTb TemMepaTypbl KUNEHWS OT AaBNeHus.

Teépaoe Teno. Kpuctannmueckme n amopdHble Tena. AHM30TPONUSA CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHNYecKne YCTPOCTBA W MpPaKTUYECKOe MPUMEHEHME: TUTPOMETP W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu noHWXeHHOM [aBNeHUW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
AnekTpmzauma Ten. nekTpuueckuid 3apad. [Ba BuAa  NEKTPUYECKUX
3apafoB. [MPOBOAHMKMK, LAM3NMEKTPUKU K MOMYMNPOBOAHUKN. 3aKOH COXpaHeHWS
3NEKTPUYECKOrO 3apaja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
JnekTpuyeckoe none. HanpsXXEHHOCTb 3NeKTpuYyeckoro nongd. [puHUMN



Cyneprosnumnn aNeKTPUYECKUX nonei. JIMHAM HanpsHKEHHOCTU 3M1EKTPUYECKOrO
rnons.

Pabota cun  anekTtpoctaTuyeckoro  nons.  lloTeHuman.  Pas3HOCTb
noTeHumanoB. [pOBOAHVMKM W OUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJe.
[nanekTpryeckas NPOHMLAEMOCTb.

AnekTpoéMKocTb. KoHAeHcaTop. D1eKTPOEMKOCTb MI0CKOIN0 KOHAEeHcaTopa.
SHeprusa 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3/IEKTPOMETP, 3/IeKTpOCTaTUYeCKas 3aliuTa, 3a3eM/ieHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONUPOoBasbHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO W NPUHLMN AEACTBUS 3/1eKTPOMeTpa.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

[MpPOBOAHMKY B 3/IEKTPOCTATUYECKOM MOSe.

AneKTpocTaThyecKas sawmTa.

[N3NeKTPUKM B 3/1eKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTb  3/IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT n/ollagn
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprusa 3apsHKeHHOr0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanps»keHue. 3akoH Oma a1a yyacTka Lenwu.

ANeKTpUYecKoe COMPOTUB/IEHME. Y[AeNlbHOe COMPOTUB/IEHME BeLLEeCTBa.
MocnepoBatesibHOe, Napasie/ibHoe, CMeLLaHHOe COefMHeHWe NPOBOAHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOTO TOKa.

ANEKTPOABMXKYLLAA Cuia M BHYTPEHHeE CONPOTUMB/IEHNE MCTOYHMKA TOKa.
3akoH Oma Ans NONHOM (3aMKHYTO) 3NeKTprYecKoi Lenun. KopoTkoe 3amblKaHuMe.

ONEKTPOHHas  MPOBOAUMOCTb  TBEPAbIX  MeTa/yioB.  3aBUCUMOCTb
COMPOTUB/IEHUS METANINOB OT TemnepaTypbl. CBepXNPOBOANMOCTb.

SNEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHWKN.  CoOGCTBEHHas X MpUMeCHas  MpPOBOAMMOCTb
MonynpoBoAHNKOB. CBoCTBa p—n-nepexoga. NonynpoBoLHNKOBbLIE MPUOOPI.

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



ANeKTPUYECKMin TOK B rasax. CamMoCTOATE/NbHbIA M HECaMOCTOATE/IbHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA U MPaKTUYECKOe MNPUMEHEHME: aMnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsmMoe WM3MepeHWe 3MeKTPOABVKYLLEA cufibl. KOpOTKoe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHEro COMpPOTUB/IEHUS.

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3UCTOPOB.

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

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kiacce OCYLLECTBAETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3EM C KypcamMu MaTeMaTuKM,
6MoNIornNn, XMMUK, recrpatnumn 1 TeEXHONOrnN.

Mesicnpeomemnvie nowsmus, CBA3aHHble C WU3YyYEeHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOAENIMPOBaHNE, MOEb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/ECTBO,
BEKTOPbI N MX MPOEKLMN Ha OCY KOOPAMHAT, C/IOXeHVEe BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJEKY/, MOJIb
BELLleCTBa, MONApHasA Macca, TensioBble CBOWCTBA TBEPAbIX TeN, XWUAKOCTEN W



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

Teozpacpus: BNAXHOCTb BO3AyXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BaHWEM MeXaHV3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM YWUCNE HaHOMAaTepuanoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX Mofieln. JINHUN MarHUTHON WHAYKUMKW. KapTuUHa NIMHWIA MarHUTHOWN
WNHAYKL MW NONS NOCTOAHHbLIX MarHUTOB.

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme 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
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMUTHOM
NHAYKUnn Papages.

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

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

JHeprna MarHUTHOro Mo KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

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



Jlemoncmpayuu

OnbIT JpcTea.

OTK/NOHEHWE 3/IEKTPOHHOIO MyyKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUsI M BOJIHBI

Tema 1. Mexanuueckue u dJieKmpomazcHumHsle Ko1ieoanusn

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

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

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKme
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepPeMeHHOro ToKa. AMNAMTYAHOe W [eNCTBYIOLEe 3HaYeHVWe CU/bl TOKa U
HanpsHKeHUs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHn4Yeckme YCTPONCTBA M MPAKTUYECKOe MPUMEHEHNE: 3/IEKTPUYECKMIA
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxaroumx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

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

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
WNHAYKTUBHOCTU N KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATopa, KaTyLLUKM 1 pe3uncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
NHTepdepeHUMsa 1 ondpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. POMKOCTb 3BYKa. BbicoTa TOHa. TeMbp 3BYKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst Bektopos E, B, V B anekTpomarHMTHoOi BonHe. CBoICTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHne 3M1eKTPOMAarHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMMNbI PagnocBa3n 1 TeneBuaeHns. Paamonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPasByKOBas AMAarHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne CBA3M TPOMKOCTM 3BYKa W BbICOTbI TOHA C ammvTygon U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX  BOSIH:  OTPaXKEHMUe,
npenomeHne, Nonsapusaumns, andpakums, MHTepgepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
O[JHOpPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M/IOCKOM 3epKarie,

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHuwe. [pefenbHbId yron MOAHOMO
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsarownx nmH3ax. Popmyna TOHKOW NIMH3bI. YBeNNYeHue,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(pa3HbIX KOTEPEHTHbLIX MCTOYHUKOB.

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

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, fyna,
(hoToannapar, MPOEKUMOHHbIA annapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
ONTUKa, AN(PaKLUMOHHAsA pPeLlETKa, NoNAponL.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHme CBOMCTB M306paXKeHWIA B TIMH3aX.

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.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol



13mepeHune nokasartens npesioMaeHus CTeka.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLieHMe
ANHBI.
SHeprus 1 UMNynbC PeNATUBUCTCKON YacTULbI.

CBs3b MaCCbl C 3Heprueidi 1 MMNYNbCOM PENSTUBUCTCKON YacTULbl. DHepPrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. Popmyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacTOTON. IHeprus
1 UMMY/bC (POTOHA.

OTKpbITE N uccnegoBaHue GotoadpekTa. OnbiThl A. . CToeToBa. 3aKOoHbI
(hoToa(hheKTa. YpaBHEHUE IMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, CoNHeYHasa 6aTapest, CBETOANOL.

Jlemoncmpayuu

®oTO3(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUo a -yacTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatbl bopa. W3nydeHve v nornoweHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMNeKTP YPOBHeW 3Hepruy atoma Bogopoaa.

BonHoBble cBoricTBa YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BO/THOBOWA
Ayannsm.

CnoHTaHHOE Y BbIHYXXEHHOE N3/TyYeHme.

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



Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnpefeneHvW0  cocTaea
pagMoakTUBHOrO m3ny4veHms. CeolicTBa anbha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3nydeHue. 3aKOH PaM0aKTMBHOIO pacnaja.

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

AfepHble peakunn. [leneHne n cUHTE3 a4ep.

AnepHbIi  peakTop. TepMoAdepHbIn cuHTE3. [po6nembl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCoHa, AepHbIil peakTop, aToMHas 6omba.

Jlemoncmpayuu

CYETUMK MOHU3MPYIOLLMX YACTHLL.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pa3BuUTUA aCTPOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAYEHME
aCTPOHOMUM.

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

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3A,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» N5 3BE&3[ rNaBHOWM NOCNefoBaTeNlbHOCTU. BHYTpeHHee CTpOeHue



3BE34. CoBpeMeHHble NPeACcTaBIeHNs 0 NPoUCXoXaeHUn n asontoumm ConHua n
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.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMNOMb30BaHNEM KOMMbHOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM WM acTPOHOMWUM B 3KOHOMWYECKOW, TEXHOJIOTMYECKOWA,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMM B COBPEMEHHOI Hay4YHOI KapTUHE MUPa, PO/b PU3NYECKON TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(h)M3MYECKON KapTWHbI MUpa B 00LLEM PSAY COBPEMEHHbIX eCTeCTBEHHO-HAYUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MOI0TUKN, XUMKK, Teorpatumn 1 TEXHOIOTNMN,

Mescnpeomemnvie nonsmus, CBA3aHHbIe C U3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pajmaLmm Ha X1Bble OpraHnsmbl.

Xumus: CTPOEHNE aTOMOB W MONEKY/1, KpUCTaInYecKas CTPYKTypa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanus.



leoepachusi:  MarHUTHble nontoca 3emMnn, 3a1eXW MarHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

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

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSA y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTAM POCCUIACKOro O6LLECTBA, PAaCLUMPEHME >KMU3HEHHOTO
OnbITa W OMbITa AeATe/IbHOCT B NPOLECCE peasin3almm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

ChOPMMPOBAHHOCTb IPaXXAaHCKOW NO3nLMM 00YYaKOLLIErOCA KakK aKTUBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxgaHCKoro
obLLlecTBa, y4aCcTBOBaTb B CaMOyNpaB/ieHN B 06pa3oBaTe/lbHOM OpraHu3aunu;

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

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOOHOCTb OLEHMBATL CUTYaUMIoO M MPUHMMATb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/Ee B
[eATeNIbHOCTU YUYEHOTO;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETMYECKOE OTHOLLEHME K MUPY, BK/IKOYas 3CTETUKY HAy4YHOrO TBOPYECTBa,
MPUCYLLIErO (IU3MYECKOIN HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMi0 1 caMo0bpa3oBaHMO B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

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) HEHHOCTH HAYYHOTO MO3HAHUS

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.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpepensaTb Uenn AeATeNlbHOCTW, 3ajaBaTb MapamMeTpbl U KPUTEPUM UX
[OCTUXKEHUS;
BbIABNATbL  3aKOHOMEPHOCTM W MPOTMBOPEYNSs B paccMaTpPUBaAEMbIX
(M3NYECKMX ABMEHMSX;
pa3pabatbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb, OLIeHVBAaTb COOTBETCTBUE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOpPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/NOBUSIX  peasibHOro,
BUPTYaNIbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOIMEN, KIIHOYEBLIMW MOHATUAMU U METoAaMM
(hn3MyecKoin HayKu;



B/lafieTb HaBblKaMy Yy4eOHO-MCCeA0BaTeIbCKON U NMPOEKTHON AeaTeNbHOCTH
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3MYECKOro CoAepXXaHus, MPUMEHEHUIO Pas3/INYHbIX
MEeTO/0B NO3HAHWUS;

BMafleTb BUAAMW [eATEeNbHOCTM MO  MOJyYEHUIO HOBOMO 3HaHUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNATb MPUYUHHO-C/MIEACTBEHHbIE CBA3M U aKTya/M3mpoBaTth 3afaqy,
BblABUraTb rMMoTe3y eé pelleHns, HaxoAWTb aprymeHTbl A/ [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3aaBaTb NapameTpbl Y KPUTEPUN PeLLIeHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSX;

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 MO0 (M3MKe B MPaKTUYeCKytd 0061acTb
XN3HeAeATeIbHOCTH;

YMETb MHTErpmMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

B/1afleTb HaBbIKaMWN MOMYYEHUA UHPOPMaLMM (PU3NYECKOTO COAepXKaHUs 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBATb MOWUCK, aHaIu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpefcTaB/eHUs;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKAUMOHHBIX
TEXHO/IOTNIA B PELLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX U OpraHu3aUMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopmy npefcTaBneHns 1 BU3yanmn3aumm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYLLECTB/IATbL 06LLEHNE HA YPOKaxX (PU3NKKN 1 BO BHEYPOUHOW AeATENbHOCTY;
pacno3HaBaTb  MNPEANOCbINKN  KOHDIMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTBI;



Pa3BEPHYTO W IOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MUCMOMb30BaTb MPENMYyLLECTBA KOMaHAHON M MHAMBWAYAIbHOM
paboThl;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWACTBUMA C YYETOM O6LMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWI: COCTaBMsiTb MNaH AelCTBUA,
pacrnpefendTb Po/iM C YYETOM MHEHWUA YYaCTHUKOB, 06CY)XAaTb pe3y/nbTarthl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BKMada WM KaX4oro y4yaCTHMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegsiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBMU3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLUECTBNATb MO3MTMBHOE CTpaTermyeckoe MOBefdeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMAeMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBNATL MMaH pPelleHnst PacyETHbIX U KayeCTBEHHbIX
3afa4, nnaH BbIMOIHEHWNA NPaKTUYECKOWN PaboTbl C YYETOM MMEOLLMXCS PeCYpCOB,
CO6CTBEHHbIX BO3MOXKHOCTEN U NPeANOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

[enaTb OCO3HaHHbIA BbIGOP, aprymeHTMpoBaTb ero, 6parb Ha cebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6CcTBOBaTb (POPMUPOBAHWIO W MPOSABAEHUIO 3pyAMUMK B 061acTu
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIV U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsM, BHOCUTb KOPPEKTUBLI B AEATENbHOCTD,
OLleHMBaTb COOTBETCTBME PE3y/IbTATOB LiENAM;

BfafeTb  HaBblKaMy  MO3HaBaTe/IbHON  pepieKCMM  Kak  OCO3HaHWA
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;

MCNONb30BaTh MPUEMbI pedpieKCun A5 OLEHKU CUTyauuu, BbI6opa BEPHOIO
peLLeHNs;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELUeHUs Mo WX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesy/bTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl ApPYruxX npu aHanmse pesy/bTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce [OCTMXKEHUA NMYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS NPOrpaMMmbl
no (wusmMke ANa YPOBHA cpeaHero o06Llero o06pa3oBaHUA Yy 06yYaroLMXCH
COBEpLLEHCTBYeTCHA 3MOLMOHATbHbIA VHTENNEKT, npegnonaratoLLmnin
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

CamMOperynMpoBaHns, BK/IHOYAKOLWErO0 CaMOKOHTPO/b, YMEHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MNOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3MOLMOHa/IbHBIM M3MEHEHUAM W NPOSABAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BK/IHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LeNn U
ycriexy, OnTMMMU3M, MHULUMATMBHOCTb, YMEHWE [eiCTBOBaTb UCXOAA W3 CBOMUX
BO3MOXHOCTEW;

aMnaTnK, BK/IKOYatoLLeld CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW OCYLLECTB/IEHUM OOLLEHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOUAIOLLMX CMIOCOOHOCTb BbICTpanBaTb OTHOLLEHMS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3pellaTb KOHMINKTI.

NPEJIMETHBIE PE3YJIbTATDI

K KoHUy 06yyeHuns B 10 kaacce MpefMeTHble pe3y/ibTaTbl HA 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

AEMOHCTPMPOBAaTL Ha MpMMepax pPosib U MeCTo (M3NKM B (DOPMUPOBAHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBATL TPaHULbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOZenen:
maTepvanibHaa ToUKa, NHepLUmaibHaa cructema 0TcHYéTa, abCoNOTHO TBEPLOE Teno,
naeanbHbIA ra3, MoAeNn CTPOEHUS rasoB, XXMAKOCTEN U TBEPALIX TeN, TOUYEUHbIN
3NIEKTPUYECKINIA 3apag, NPU peLleHnn PU3nYecKnx 3agay;

pacno3Hasatb usnyeckme aBneHus (MPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U



3NIEKTPOAUHAMUKLN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMO/MHENHOe
LBWKeHVe, CBOOOAHOE NafeHVe Ten, [ABWKEHWE MO OKPYXHOCTW, WHepLms,
B3aMMOfeincTeme Ten, Auddysnsa, 6poyHOBCKOE ABUXEHMWE, CTPOEHME YXXMUAKOCTeN
N TBEPAbIX Tes, n3MeHeHne 06bEMa Ten Npu HarpeBaHUM (OXNaXKAeHUN), TENIOBOE
paBHOBeCKe, WCMapeHne, KOHAEHCaUWs, NnasieHve, KpUCTaIn3auns, KuneHue,
BNI&XKHOCTb BO34YyXa, MOBbILLEHNEe [aB/IeHWs rasa Npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay napamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpm3aLUma Tes, B3aMMOenCcTBUe 3apaoB;

OMUCbIBATb MEXaHWYeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMUMHBI:
KOoopAuHata, nyTb, MepeMeLleHre, CKOPOCTb, YCKOPeHWe, macca Tena, Cuna,
UMNYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHaa 3Heprus, mMexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWM NPaBU/IbHO TPaKTOBaTb
(M3NYECKNIA CMBICT UCMO/Mb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVHULbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHaMU;

OMUCbIBaTb W3YyYeHHble TEr/OBble CBOWCTBA TeN W TENOBble SABJIEHUS,
ncnonb3ysa (U3nMYeckne BeNUYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpefHss
KWHETMYeCKad 3HEPrusi XaoTUYECKOro ABWKEHWUA MOJEKY/, CpefHeKBadpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/OTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONEe3HOro [AenCTBUAA TEMIOBOro ABWratens; Mpyv  OnMcaHum
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeUUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AaHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHns (NPoLecchl), UCMOMb3ya (PU3NYECKME BENIMUMHDI: 3NEKTPUYECKUIA 3apsaf,
3NEKTPUYECKOE MoJie, HANPSXXEHHOCTL MO/, NOTEHUMaN, Pa3HOCTL MOTEHLMAO0B;
MNpyv ONWCaHWN NPaBUIbHO TPAKTOBATb (PU3NYECKUA CMbIC/T MCNOMb3YeMbIX
BE/IMYMH, UX 0003HAYEHWUA W eAWHUUBI; YKasbiBaTb (DOPMY/bl, CBfA3blBatOLLMe
[aHHYH0 PU3NYECKYIO BEIMYMHY C APYTUMU BENNYNHAMU;

aHan3MpoBaTb (PU3NYECKUe MPOLECCHl U ABMEHUSA, UCNOMb3Ya (PU3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, |, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEXaHWYeCKOW 3HEeprumn, 3aKkOH COXpaHeHWUs WMNY/bCa,
MPUHUMM CYNnepnosvLmMn Cu, MNPUHLMUMN PaBHOMPaBUA WHepUUasIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpUI0 CTPOEHUS BeLLeCcTBa, rasoBble
3aKOHbI, CBS3b CPefHeil KMHETUYECKON SHEPrUN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCONOTHOM TeMMepaTypoi, NepBbl 3aKOH TEPMOAUHAMWUKK, 3aKOH COXPaHEHUS
3NEKTPUYECKOro 3apsada, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero MaTeMaTUYecKOe BbIpaXXeHWe U YCnoBusa (rpaHuupl,
061acTn) NPUMEHNUMOCTMU;



OOBACHATL  OCHOBHble  MPUHUMMbI  OEACTBUA  MalLWH, NPUOOPOB MU
TEXHUYECKMX YCTPOICTB; pa3ninyatb YCMoBMSA UX 6e30MacHOro MUCrosib30BaHNA B
MOBCeAHEBHOM XXW3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHMIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy U TUNOTe3y Y4eOHOro 3KCMepUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCO6 M3MEPEeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPELLHOCTEN N3MEPEHMWIA;

nccnefoBatb  3aBUCUMOCTU  MeXAY — (OM3NYECKUMW  Be/IMYMHAMK  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMKoB, Aenatb BbIBOAbI MO pe3y/bTaTam UCCef0BaHuns;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
pamKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTelbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO0/b30BaHMEM M3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbHO,
NCMo/b3ys (In3nYecKme 3aKOHbI U MPUHLMNbLI, HA OCHOBE aHan3a YC/oBUA 3a4a4n
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4nMble ANS eé peLUeHWs, NPOBOAUTL PacyéTbl M OLEHMBATb pPeasibHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[ayu: BbICTpanBaTb IOFMYECKM HEMPOTUBOPEUNBYHO
LIEMOYKY pacCy>KAaeHWA C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckme SABNEHUS;

MCMoNMb30BaTb  MPU  peleHMn  yyebHbIX  33f4a4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N npefcTaBfeHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLMK, NoMYyYeHHOW 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoNyYaeMyto MH(DOPMaLMIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXXHbIX YHEHBIX-PUN3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLLECCOB OKPY)XAKLWEero mupa, B pasBuTHE
TEXHUKMN N TEXHOSIOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hM3MKEe B MOBCEAHEBHOMW XXM3HW
Ana obecneyveHns 6e30MacHOCTM Npu 0bpaLleHnn ¢ npruéopammn N TeEXHUYECKUMU
YCTPOWCTBaMK, 415 COXPaHEHMS 340POBbA U COONIOAEHNS HOPM 3KONOMMYeCcKoro
MOBeAEHNSA B OKPYXKAIOLLEN cpeae;



paboTaTtb B rpynne C BbINO/AHEHNEM pPa3/IMYHbIX COLMaNbHbIX POSe,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU U
NNaHMPOBaTb AEATENIbHOCTb B HECTAHAAPTHbLIX CUTyaUMsX, afeKBaTHO OLEHMBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K KoHuy 00yyeHus B 11 kiaacce nNpeAMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [0/KHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuYMepax pofib U MecTo (M3MKM B (POPMMPOBAHMM
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEW, LeNOCTHOCTb U eMHCTBO
(h13nyecKoi KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbIA 3NEKTPUYECKWIA 3apsif, /Tyd CBETa, TOUEYHbIN MCTOYHUK CBETa, SaepHas
Mofe/lb aToMa, HYK/NOHHas MOfe/Nlb aTOMHOIO sfpa Mpu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb m3nYeckmne SBNeHns (NPOLLECChbl) N 0OBACHATb X HAa OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM 1 KBAHTOBOM (IM3UKM: 3NEKTPUYECKas MPOBOAUMOCTD,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHuTHast WHAYKUMS, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEHOE PacnpoCTpaHeHWe CBETa, OTPaXEHWe, MNpPeIOMEHME,
NHTepdepeHUns, audpakumMs U1 nonspusaums  CBeTa, AWMCNEepcus  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEeHWNE, BOSHUKHOBEHWE
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPMYECKYHD  MPOBOAMMOCTb  PasMYHbIX  cpea)  w
3/IeKTPOMAarHuUTHble ABMEHNSA (NPOLECChl), MCMNOMb3ya (U3NYECKME BENNUUHDI:
ANEKTPUYECKNIA 3apsif, CUNa TOKa, 3MEKTPUYECKOe HamnpshKeHUe, 3MeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3NEKTPOABMXKYLLAS Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, SHEPrus 3MeKTPUYECKOro U MarHWTHOrO MNonei, Nepuog M vactoTta
KonebaHWin B KonebaTeNbHOM KOHTYpe, 3apsg WM cuia Toka B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYecKas cuna NMH3bI, NpPU ONMCaHUM MPaBWUIbHO TPAKTOBaTb (IM3NYECKUI
CMbIC/T WCMO/b3YeMbIX BE/IMYMH, WX O0603HAYeHWA W eAuHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYHO  (PU3MYECKYHD BEIMUMHY C  APYTUMMMA
Be/IMYMHaMU;

ONUCbIBaTb W3Y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/Mb3ys
(m3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHLIX BOJH, A/MHA BOJSHbI Y



4acTOoTa CBETa, 3HEPrna 1 MMNynbC POTOHa, NePUO nonypacnasa, 3Heprus Ceasmn
aTOMHbIX fep, NPV OMUCaHUW MpPaBWIbHO TPaKTOBaTb (U3NYECKNIA CMbIC/T
NCMO/Mb3YeMbIX BEIMUYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBSI3bIBAOLLME AAaHHYIO (IM3MYECKYHD BENMYMHY C  APYrMMK  BeMYUHAMMU,
BbIYNC/ISATb 3HAYEHNE (DU3NYECKOM BENINUNHDI;

aHa/M3MpoBaTb (PM3NYECKMe NPOLECCHl U ABMEHUSA, UCMOMb3ya (PU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS MPOBOAHMKOB, 3aKOH J[Dkoyns—JleHua, 3aKOH 3MeKTPOMarHUTHOM
NHAYKUMW, 3aKOH NPSIMO/IMHEHOMO PacnpoCTpPaHEHUS CBeTa, 3aKOHbl OTPaXKEHUS
CBeTa, 3aKOHbl NPENOMEHUS CBETA, YpaBHEHWe JWHLITEHA Ans (oTo3NMeEKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWS MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsAfa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pPajnoaKTMBHOIO pacnaga, npu aToM pasnnyaTtb COBECHYH POPMYINPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPUMEHUMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nos NpoBOAHMKA
C TOKOM, C/ibl AMnepa 1 cuibl JTopeHua;

CTPOWUTb W OMUCbIBaTb W306paXKeHMEe, CO3[4aBaeMoe MIOCKUM 3epKasioM,
TOHKOWN NTMH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO WCCNEeLOBaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopMynupoBaTb npobnemy/3agady W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyaoBaHUsi, MPOBOAWUTL OMbIT U
(hopmMynmMpoBaTb BbIBOARI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BbIOMpPaTb OMNTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/bl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BEIMYMH  C  MCMO/b30BaHVEM
MNPAMbIX WU3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuy, u
rpamKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTbh npasunia 6e3onacHOro Tpyda npy NpPoBeAeHNN 1CCefoBaHNIA B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
0bopyaoBaHus;

pewaTtb pacyéTHble 3afadn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbIO,
NCMOob3ys (hU3nYecKme 3aKOHbI U MPUHLMMBI, HA OCHOBE aHa13a YCoBuS 3a4a4m
BbIOMpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUeCKne BENMUYUHBI U (DOPMY/bl,



Heob6Xxo4uMble ANS eé pelueHWs, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BENIMYMHBI;

pellaTb Ka4ecTBEHHbIe 3a/1ayu: BbiCTpamBaTb IOMMYECKN HENPOTUBOPEYMBYHO
LIeNOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCNoNb3oBaTb  MPW  PeLleHUn  y4yebHbIX  3afa4  COBPEMEHHbIE
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N npeacTaBfeHNs y4ebHOM U Hay4yHO-MONYNAPHOM UHQOPMaLMK, NOYyYeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto UH(POPMALUIO;

0OBACHATL  MPUHUMMBLI  JEACTBMS  MalUnH, NPUOOpoB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTtb YCNoBMs MX 6e30MNacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XXW3HW;

MPVYBOAMTL NPUMEPBI BKMaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAlOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyveHns 6e30MacHOCTX NpU obpaLleHMn ¢ NpMbopammn N TEXHUYECKMU
YCTPONCTBaMN, AJ19 COXPAHEHUS 3[40POBbA M COGMOAEHNS HOPM 3KO/IOMMYEeCKOro
MOBEEHUS B OKPYXKatOLLLEN Cpee;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHaZIbHO pacnpefenstb 0653aHHOCTM U
MNaHMpPOoBaTb AeATeNIbHOCTb B HECTaHAAPTHbLIX CUTYaumMsX, afieKBaTHO OLEeHNBaATb
BK/1aJ, K&XK/A0ro M3 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®dur3nKa N MeTodbl HayYHOr0 NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnia > 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
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWS BELLECTBA. 5 bubnunoteka LLOK

das3oBble nepexoapl

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



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

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

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



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

11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHuTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKne 1 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edsoo.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCWUTENIbHOCTK https://m.edsoo.ru/7f41¢c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Etl:fswr?::;;gﬁ/}; £41097¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnsie IIpakrunyeckue

n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl
Pu3nKa — Hayka 0 npupose.
1 HayuHble MeTZ bl I'IOSH:HI/'?'FI 1 bubnuoreka LIOK
y A 01.09.2023  https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/b 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4YHOW KapTWHbI MUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHunyecKoe BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
LBUXeHns. [NepemeLLeHne, CKOPOCTb, 08.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 bubnunoteka LIOK
[B/KeHWe 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bubnuoteka LIOK
[B/XeHne 15.09.2023  https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
CBO6OAHOIO NajeHns 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXXEHME.

7 ,U,FB)I/I)KeHI/Ie mate rf/lllaanoM TOYKN NO 1 Bubnmoreka LIOK

P 22.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>XXHOCTU
8 MpuHUMN oTHOCUTENbHOCTY ["anunes. 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HepumMabHble CUCTEMbI OTCYeTa. 27.09.2023  https://m.edsoo.ru/ff0c3be8
MepBbIii 3aKOH HblOTOHA
Macca Tena. Cuna. MNpuHumn
9 cynepnosnuuu cus. BpToch"n?l 3aKOH bubmmoreka LIOK
o 29.09.2023  https://m.edsoo.ru/ffOc3be8
HbloTOHa 414 MaTepraibHOM TOYKN

10 TpeTwnii 3aKoH HbloTOHa Ans Bubnuoteka LIOK
MaTEPUAIbHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro TaroteHuns. Cuna

11 TAXKeCTU. [epBas KOCMUYeCcKas bubnmoteka LIOK

06.10.2023  https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH Nyka. Bec bubnnoreka LIOK
Tena 11.10.2023  https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathmULMEHT TPeHUS.

13 Cuna cgnpomsnefmcg nU'pm ,CI,BI/I)F:(eHI/II/I bubnnoreka LIOK

13.10.2023  https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaresnibHOe 1 BpaLlaTensHoe

14 ABUXXEHMe abCcoNoTHO TBEPAOrO TeNa. Bbubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus 18.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMnynbC MaTepuanbHON TOUKM,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. bubnunoteka LIOK
iMnynbc cunbl. 3aKOH COXpaHeHUs 20.10.2023  https://m.edsoo.ru/ff0c43d6
MMynbca. PeakTMBHOE ABUXeHUe
Pa6oTa 1 MOLLHOCTb CUJbl.

16 KuHeTnyeckasa aHeprus bubnunoteka LIOK
MaTepuasibHON TOUKK. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
N3MEHEHUN KMHETUYECKOW 3HEPrnm

17 [MoTeHUManbHasa aHeprus. bubnunoteka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHO NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B6113m
MOBEPXHOCTMN 3eM/n

27.10.2023

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHuMa/IbHble U HEMOTEHLMANbHbIE
cunbl. CeAsb paboThl
HEMNOTeHLUMaNbHbIX CUM C U3MEHEHWEM
MEeXaHWYeCKOM 3HePrum CUCTEMbI Te.
3aKOH coXpaHeHWsi MexaHN4ecKoiA
3Heprum

NabopatopHas paboTa
«lMccnepoBaHue cBA3v paboThbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

KoHTposbHas paboTa rno Teme
«KunHematuka. JuHammnka. 3aKoHbl
COXPaHeHNs B MeXaHUKe»

08.11.2023

10.11.2023

15.11.2023

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

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e NOI0XEHUA MOMEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvxeHve. Ondapysns

17.11.2023

bnbnnoteka LLOK
https://m.edsoo.ru/ffOc4dc?2

22

23

XapakTep ABWKEHUA U
B3aVMMOZENCTBUA YacTUL, BeLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPABIX TEN

Macca monekyn. Konm4yectso
BelllecTBa. NocToAHHaa ABoragpo

22.11.2023

24.11.2023

24

Tennosoe paBHoBecKe. TemnepaTypa
N eé namepeHue. LLikana temnepatyp

29.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT 01.12.2023  https://m.edsoo.ru/ffOc4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 cpefHel KMHETUYECKOIA aHeprmmn Bubnuoteka LIOK
[BVXXEHNA MONeKyn. YpaBHeEHME 06.12.2023  https://m.edsoo.ru/ff0c511e
MeHzeneeBa-KnaneinpoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI 08.12.2023
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOAHNS 13.12.2023
paspeXkeHHoro rasa»

29 3onpoLecchl B ngeasibHOM rase u ux Bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne 15.12.2023  https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepPMOANHAMUYECKON CUCTEMBI U

30 cnoco6bl eé n3meHeHns. Konnyectso Bbubnuoteka LIOK
TennoTbl 1 pabota. BHYyTpeHH:AA 20.12.2023  https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOr0 MAeasibHOro
rasa

31 Buapbl Tennonepegaun bubnmoteka LIOK

22.12.2023  https://m.edsoo.ru/ffOc5c36
Y fenbHasa Tenn10éMKOCTb BeLLeCTBa.

39 KonunyecTtso TennoTsl nNpu bubnunoteka LIOK
Tennonepegaye. AamabaTtHblii 27.12.2023  https://m.edsoo.ru/ff0c5c36
npotiecc

33 MepBbliii 3aKOH TEPMOANHAMMKM U €r0 bubnunoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NMPUMEHeHMe K n3onpoLeccam 29.12.2023  https://m.edsoo.ru/ffOcSefc
HeobpaTMoCTb MpoLeccoB B
34 npupoge. BTopoii 3akoH bubnmotexa LIOK
' 10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKN

35 MpuHumn geicteua n KMNJ, tennosol Bubnuoteka LIOK

MaLLWHbI 12.01.2024  https://m.edsoo.ru/ff0c600a
K Kn

36 Linkn KapHo v ero KIA 17.01.2024

37 3JKonornyeckme npobnembl
TEN/I03HEePreTUKN 19.01.2024

38 O6o6uwatomnin ypok «MonekynspHas bubnnoreka LIOK
(hm3mka. OCHOBbI TEPMOANHAMUKI» 24.01.2024  https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme

39 «MonekynapHas u3nka. OCHOBbI bubnmoreka LIOK

26.01.2024  https://m.edsoo.ru/ffOc6a50
TEPMOAMHAMUKN»

40 Mapoobpa3oBaHue 1 KOHAeHcaL WS, Bubnuoteka LIOK
VicnapeHwne u KnneHune 31.01.2024  https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTE/IbHAA

41 BNAXXHOCTb BO3AyXa. HacCbILLEHHBbIN bubnmoteka LIOK
nap ' 02.02.2024  https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckue u
amopgHble Tena. AHU30TpONuA

42 CBOWCTB KpucTannos. XXnugkue Bubnmoreka LIOK

P IR 07.02.2024  https://m.edso0.ru/ff0c65f0
KpucTtainbl. COBPeMEHHbIe
marepuassl
[naBneHne n KpuctTannnsaums.
43 Y aenbHasa TennoTa nnaefeHns bubnmoreka LIOK
' 09.02.2024  https://m.edsoo.ru/ff0c6708

Cy6numanms



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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44

YpaBHeHMe TennoBoro GanaHca

Bubnunoteka LLOK

14.02.2024 | https://m.edsoo.ru/ff0c6820
DneKkTpu3auuns Ten. dNeKTPUYECKnin
45 3aps p,EI,BaLLM a aNneKT VI‘-IZCKI/IX Bubnmoteka LIOK
PAR. A P 16.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsaaos
[MpOBOOHWKN, ANINEKTPUKN U
46 n:n I'IAOBO Hlf'KVI 3a|«F))H COXPaHeHUS Bubmmotexa LIOK
YNPOBOA ' P 21.02.2024 @ https://m.edsoo.ru/ffOc6bcc
3N1eKTPUYECKOro 3apsaja
B3anmoneiicTeme 3apanoB. 3aKoH
47 K I'IOHaATO‘-Ie‘-IHbIVI F:;nlqleKT NYecKui Bub/moteka LIOK
y ' P 23.02.2024 = https://m.edsoo.ru/ffOc6ced
3apsag
Hanpsa»KéHHOCTb 3N1eKTpnUYecKoro
48 nons. MpuHUun cynepnosmumm bubnunoteka LIOK
3NEKTPUYECKUX NONeN. JTuHUN 28.02.2024  https://m.edsoo.ru/ffOc6df2
HanPsYKEHHOCTU
PaboTa Cu/ 31eKTpPoCTaTUYeCKOoro
49 nona. MNoteHyman. PasHocTb bubnuoreka LIOK
' ' 01.03.2024  https://m.edsoo.ru/ff0c6f00
noTeHUnanos
MpPOBOAHNKN N AVNINEKTPUKU B
50 SﬂF()EKT ﬂCTaqueF(l:KOM noFJJ1e Bubmmotexa LIOK
P ' 06.03.2024  https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
. bubnunoteka LLOK
51 INeKTPOEMKOCTS. KorpeHcaTop 13.03.2024 @ https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTb MNI0CKOro
52 KOHAeHcaTopa. DHeprus 3aps>KeHHoro Bubnmoteka LIOK
A pa. P P 15.03.2024  https://m.edsoo.ru/ff0c72c0
KOHAeHcaTopa
53 NabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa" 27.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

MpUHUMN AelAiCTBMS U NPUMEHEHMEe
KOH/EHCATOPOB, KOMMPOBa/IbHOTO
annapara, CTPY/AHOro NpuHTepa.
AneKTpocTaTUyYeCKas 3aliuTa.
3asemneHve 3NeKTPONpP16oPOB

DNEKTPUYECKINIA TOK, YC/IOBUS ero
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpoTtmeneHue. 3akoH Oma gna
y4acTka Lenm

MocnesfoBaTenbHOE, NapaniefibHoe,
CMeLLaHHOe CoeAnHeHne
NPOBOAHMKOB. JlabopaTopHas paboTa
«/13yyeHne cMeLLaHHOro CoeiMHEHNS
pe3nCTopoB»

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

0.5

29.03.2024

03.04.2024

05.04.2024

10.04.2024

bubnnoreka LIOK
https://m.edsoo.ru/ff0c74f0

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

58

3akoH Oma 415 NOMHOM (3aMKHYTOM)
aNeKTpuYecKon uenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHre 34C MCTOYHMKA TOKA U
ero BHYTPEHHEro CONpPOTUB/IEHNS»

0.5

12.04.2024

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

59

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbIX
METa/1/10B. 3aBMCUMOCTb
COMPOTUB/IEHMA METASINOB OT
Temnepatypbl. CBEPXMNPOBOANMOCTb

17.04.2024

60

SNeKTPUYECKMii TOK B BaKyyMe.
CBOICTBA 3/1IEKTPOHHbIX MY4KOB

19.04.2024

61

MonynpoBOAHUKU, UX COBCTBEHHAs U

bubnunoteka LLOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npumecHas NpoBoAMMOCTb. CBOICTBA 24.04.2024  https://m.edsoo.ru/ff0c84ae
p—n-nepexoja.
MonynpoBOAHWKOBbIE NPUGOPBI
DNEKTPUYECKINIA TOK B pacTBopax U

62 pacnsiaBax 3/1eKTPOINTOB. 1 Bubnuoteka LIOK
DNeKTPoNNTUYeCKas guccoumnauns. 26.04.2024  https://m.edsoo.ru/ff0c82ba
AneKkTponun3
ANEeKTPUYECKINIA TOK B rasax.

63 CamocTosTeNbHbIN U 1 Bubnuoteka LIOK
HecamoCTOATE/IbHbIN pa3psg. 08.05.2024  https://m.edsoo.ru/ffOc84ae
MonHwus. MNnasma
AnekTpnyecKme NpubopbI 1

64 YCTPOWCTBA U UX NPaKTUYECKOE 1 Bbubnuoteka LIOK
npuMeHeHue. MNMpaBuna TEXHUKN 15.05.2024  https://m.edsoo.ru/ffOc86fc
6e3onacHoCTM

65 O606LatoLLmnin ypoK 1 Bbubnuoteka LIOK
«JNeKTpoAnHaMuKa» 17.05.2024  https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «QneKTpocTaTnKa. MocToAHHbIN 1 bubnunoteka LIOK
3NEKTPUYECKNIA TOK. TOKM B 22.05.2024  https://m.edsoo.ru/ffOc8a8a
pasNNYHbIX cpefax»

67 Pe3epBHbIi YpoK. KOHTpObHas 1 bubnunoteka LIOK
paboTa no Teme "AneKTpoanMHaMmKa" 24.05.2024  https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLat0LLMNIA YPOK 1 Bubnuoteka LIOK
no Temam 10 knacca 29.05.2024  https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
[MOCTOAHHbIE MarHUTbI U UX

1 B3aumogencTeme. MarHuTHoe nore. 1 Bubnnoteka LLOK
BekTop MarHUTHON MHAYKUWK. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIVHUM MarHUTHOM MHAYKLUN
MarHuTHoe nose NPoOBOAHMKA C

5 TOKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3avMogelicTBre NPOBOLHUKOB C 06.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMTHOro NMons KaTyLKN C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c98fe
[elicTB/e MarHUTHOrO Mons Ha
NpPOBOAHMK C TOKOM. Crna Amnepa.

4 NabopatopHasa paboTa 1 1 Bubnnoteka LLOK
«lccnepoBaHme fencTens 13.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSAHHOrO MarH1Ta Ha pamky c
TOKOM»

[elicTB/E MarHUTHOrO NMons Ha

5 LBVKYLLYHOCA 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwuna JlopeHua. PaboTa cunbl 15.09.2023  https://m.edsoo.ru/ffOc9df4
JNopeHua
JNeKTpoOMarHUTHas NHAYKLmMs. MNMoToK

6 BEKTOpa MarHUTHou nHaykumn. 34C 1 90.09.2023

MHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOIA



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

NHOyKuMn dapages

10

NabopatopHas paboTa
«MccnenoBaHne ABneHNA
3N1EKTPOMArHUTHOW UHAYKLMN»

WHAYKTUBHOCTL. HABNeHne

caMouHAyKuumn. 34C camoMHAYKLMW.

OHeprns MarHUTHOTO NONA KaTyLUKK
C TOKOM. SHEKTpOMaFHI/ITHOE none

TexXHUYECKMe YCTPOICTBA U UX
MPUMEHEHME: NOCTOSHHbIE MarHNTbI,
3N1EKTPOMarH1ThI, 3NEKTPOBUTaTe b,
YCKOPUTENW 3NeMEHTaPHbIX YacTuL,
VHAYKLVOHHAS Neyb

O6o6waroLmnin ypok «MarHmTHoe
nosne. SNeKTpOMarHMTHas MHAYKLNSA»

22.09.2023

27.09.2023

29.09.2023

04.10.2023

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

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

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

11

KoHTponbHas paboTa rno Teme
«MarHunTHoe none.
AneKTpoOMarHUTHasA MHLYKLNSA»

06.10.2023

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

12

CB00O0OHbIE MEXaHUYECKME
KonebaHws. MapMOHUYecKme
KonebaHus. YpaBHeHve
rapMOHUYECKNX KONebaHWiA.
MpeBpaLyeHne 3Heprum

11.10.2023

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

13

NabopatopHas paboTa
«MccnepoBaHme 3aBUCMMOCTU
nepvoja MasibIx KonebaHuin rpysa Ha
HUTWU OT A/MHbI HUTW 1 MacChbl rpy3a»

13.10.2023

14

Koneb6atenbHblil KOHTYP. CBO60AHbIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

ANNIEKTPOMarHMUTHbIE Ko/iebaHus B
naeaslbHOM KonebaTeNbHOM KOHTYpE.
AHanorna mexay MexaHn4yeckumun u
INEKTPOMarHUTHbIMU KonebaHnAMU

18.10.2023

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprun B naeasibHoOM
Konebate/IbHOM KOHTYpe

20.10.2023

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

16

MpencTaBneHme 0 3aTyxaroLmnx
KonebaHuax. BbIHY)XAeHHble
MeXaHmn4ecKune KonebaHms. Pe3oHaHc.
BbIHY)XX/I€HHbIE 3/1EKTPOMarHUTHbIE
KonebaHus

25.10.2023

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

17

MepemeHHbIN TOK. CUHYCOMAA/IbHbIN
rnepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
AEVCTBYHOLLEE 3HAUYEHME CU/TbI TOKA U
HanpsHXKeHNs

27.10.2023

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

18

19

20

TpaHcdopmatop. MponsBoACcTBO,
nepefaya n noTpedneHue
3NeKTPUYECKON 3Heprum

YCTPOINCTBO 1 NpaKTUYecKoe
NPUMEHEHME 3/1IEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa,
NVHWIA aneKTponepeaay

3KOMOrnyecKme pUcKM Npu
MPOU3BO/ICTBE 3MIEKTPOIHEPT M.
KynbTypa 1cronb3oBaHus
3M1EKTPO3HEPT UM B NOBCEAHEBHOI
KU3HY

08.11.2023

10.11.2023

15.11.2023

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaH14ecKue BOMHbI, YCOBUS
pacnpocTpaHeHus. [Mepuog.

21 CKOpOCTb pacnpocTpaHeHUs 1 4vHa bubnuoreka LIOK
P pacnpacTp A 17.11.2023  https://m.edsoo.ru/ffOccab4
BO/HbI. [TonepeyHble 1 NPOAO/bHbIE
BOJIHbI
99 3BYyK. CKOpOCTb 3BYKa. [[POMKOCTb Bubnmoteka LLOK
3ByKa. BbicoTa ToHa. Tembp 3ByKa 22.11.2023  https://m.edsoo.ru/ffOcccOc
ANeKTPOMarHUTHbIE BOJHbI, UX
23 CBof/’lcha N CKopocTb. LLkana bubmuoreka LIOK
POCTb. 24.11.2023  https://m.edsoo.ru/ffOccfe0
3/1IEKTPOMArHMTHbIX BOJH
MpUHLMNLI Pagnocssasm n
24 TenesuieHua. PasButme cpeacTs 99.11.2023
cBA3n. Pagmonokauns
o5 KoHTponbHas pabota «KonebaHus Bubnnoteka LLOK
BOJIHbI» 01.12.2023  https://m.edsoo.ru/ffOcc6f8
MpsMONMHENHOe pacrnpocTpaHeHne
26 cBeTa B OIHOPOAHOWA Cpefe. Bubnmoteka LLOK
TOuYeUHbIn UCTOYHUK cBeTa. Jyy 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHne ceeTa. 3aKOHbI
27 OoTpakeHusa ceeTa. [MocTpoeHme bubnmoteka LIOK
. 08.12.2023  https://m.edsoo.ru/ffOcd4e0
N306paXKeHin B NIOCKOM 3epKasie
MpenomneHve ceeta. NonHoe
28 BHYTPeHHee oTpaxkeHue. [peaenbHbIN Bubnmoteka LLOK
Yron NoJIHoro BHyTPeHHero 13.12.2023  https://m.edsoo.ru/ffOcd7{6
OTpaXkeHns
29 JNabopaTopHas paboTa «M3mepeHune Bubnnoteka LLOK
nokasaresnia NpPeloMIeHNA CTeKa» 15.12.2023  https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JInH3bl. MocTpoeHne n306paxeHnii B
NnH3e. PopMyna TOHKOMN NNH3bI.
YBennyeHune NnH3bl

20.12.2023

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

31

NaboparopHas paboTta
«MccnefoBaHne CBOMCTB
N300paKEHNI B NINH3AX»

22.12.2023

32

33

34

[ncnepcns ceeta. CNOXHbIN cocTaB
6enoro ceeta. LiBeT. JlabopatopHas
pabota «HabntogeHne gucnepcumn
cBeTa»

NHTephepeHLms cBeTa. Audpakums
cBeTa. AnpakLUnoHHas peLléTka

MonepeyHOCTb CBETOBbIX BO/H.
Monsipnsaums ceeTa

27.12.2023

29.12.2023

10.01.2024

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOced2?2

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcf02e

35

OnTunyeckne NPpUBOPBI N YCTPOICTBA
W yCnoBusa nx 6e3onacHoro
NpYMeHeHNS

12.01.2024

36

37

38

["paHuLbl NPUMEHUMOCTM
K/lacCUYecKOor MexaHWKu. MocTynatbl
creuvanbHoR Teopum
OTHOCUTENTbHOCTY

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTM.

3amefiieHNe BPEMEHV 1 COKpaLLieHne
[/HBI

SHeprus 1 UMNYNbC PeNsTUBUCTCKON
yacTuLbl. CBSI3b MACChl C 3Heprueli u
MMMYNbCOM. DHEPrUsi MOKOS

17.01.2024

19.01.2024

24.01.2024

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcf862

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcfa42

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcfc68

39

KoHTponbHas pa6oTa «OnTUKa.

Bubnmnoteka LLOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcCHOBbI CneLmansHOM Teopum 26.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTU»
40 ®oToHLI. Popmyna MNnaHKa. SHeprus Bubnnoteka LLOK
N UMMYNbC POTOHA 31.01.2024  https://m.edsoo.ru/ffOcfel6
OTKpbITWE U UCCNefoBaHne BuGnMoTeKa LIOK
41 (poTostpekTa. OrbiTe A. T 02.02.2024  https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKoHbI (hoTO3(h(PeKTa. Y paBHEHME
42 3I7IHLLIT6§)H& }'I(fl(*()i)OTOQ(i)(SEKTa bubnmoreka LIOK
A ' 07.02.2024  https:/m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» ¢oToaggekTa
[asneHue ceeta. OnbiTohl 1. H.
43 NebeneBa. XMMYeCKoe encTeme bubnmoreka LIOK
09.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4YecKre yCTponcTaa 1
a2 MPaKTUYeCcKoe NPUMeEHeHNe:
(hOTO3/1IEMEHT, POTOAATUMK, 14.02.2024
CONHeYyHas baTapes, CBETOANOL,
45 PelleHKe 3a4a4 N0 TeMe «3NeMEHTbI Bubnnoteka LLOK
KBAHTOBOWN OMTUKMN» 16.02.2024  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbI
46 Pesepdopaa no paccesHUIo a-4acTuly bubnmoteka LIOK
' 21.02.2024  https://m.edsoo.ru/ff0d091a
MMnaHeTapHas MoAenb atoma
Bubnmoteka LLIOK
47 MocTtynatbl b
Y opa 23.02.2024  https://m.edsoo.ru/ffOdOafa
3nyyeHve n nornoweHve (hoToHOB
48 npv nepexofe atoma ¢ 04HOro Bubnmoteka LLOK
YPOBHS 3HEPTUM Ha JpYroid. Bugpl 28.02.2024  https://m.edsoo.ru/ff0dOafa

CMEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBble cBOICTBA YacTuL, BosHbl
ae bpoins. KopnyckynsipHo-
BO/IHOBOM fyann3m. CNoHTaHHOe U
BbIHY)XXEHHOE U3/yYyeHune

01.03.2024

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME pagnoakTUBHOCTU. OnbIThbI
Pe3epdhopaa no onpegeneHnio
COCTaBa PafM0aKTUBHOIO U3yYeHNs

06.03.2024

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

o1

CsolicTBa anb(ha-, 6eTa-, raMma-
n3nydeHus. BnnaHme
pagnoaKkTUBHOCTU Ha XXUBble
opraHu3mbl

13.03.2024

52

53

54

OTKpbITWE NPOTOHA U HEMTPOHa.
3oTonbl. Anbha-pacnag.
SNEKTPOHHbIN 1 NO3UTPOHHbIN 6eTa-
pacnag. ['amma-nsnyyeHue

SHeprusa cBA3W HYK/IOHOB B Afpe.
AfepHble peakunn. AaepHbli
peakTop. Mpo6siembl, NePCNEKTUBBI,
9KO0NOrMYecKme acneKTbl SAePHOWA
3HepreTnKm

AnemMeHTapHble YacTuubl. OTKpbITUE
no3uTpoHa. MeTob! HabNAeHNSA 1
perncTpaumm anemMeHTapHbIX YacTuL.
Kpyrnbiii cton «®yHaameHTaNbHble
B3aMMogencTausa. EgMHCTBO
(h131YECKON KapTUHbI MUpa»

15.03.2024

27.03.2024

29.03.2024

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

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

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

55

Bup 38é3qH0ro Heba. Co3ee3ams,
ApKKne 3BE34bl, MNaHeTbI, X BUAMMOE
ABuxeHune. ConHeyHasa cuctema

03.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

ConHue. ConHeyHasa akTMBHOCTb.
VcTouHMK sHeprumn ConHua v 38é34

05.04.2024

S7

3Bé3/bl, X OCHOBHbIE
XapaKTepUCTUKN. 3BE3/bI [1aBHOM
nocnefosaTeflbHOCTU. BHyTpeHHee
CTpoeHue 38é34. CoBpeMeHHbIe
NpesCTaB/IEHNS O NPOUCXOXAEHNN U
asontoumm ConHua 1 3BE3g,

10.04.2024

58

MreuHbliA MyTb — Hawa ManakTuka.
MonoxkeHue u asm>xeHne ConHua B
ManakTuke. ManakTMkun. YeépHole
AbIpbl B AApax ranakTnk

12.04.2024

59

BceneHHas. PasberaHvie rafaktuk.
Teopus bonbLLOro B3pbIBa.
PenvKTOoBOE 13Ny4YeHue.
MeTaranaktmka

17.04.2024

60

61

HepelLleHHble NPo6emMbl aCTPOHOMMUK

KoHTponbHas paboTa «3nemMeHTbl
aCTPOHOMUM N aCTPOUINKMN»

19.04.2024

24.04.2024

62

O606LLatoLLMiA YpoK. Ponb hunsnkn u
aCTPOHOMUY B 3KOHOMUYECKOWA,
TEXHOMOMMYECKON, COoLMabHO 1
3TUYECKOW chepax AesTenbHOCTU
yenoBeKa

26.04.2024

63

O606LLaroLLMiA YPOK. PO/b 1 MECTO
(hU3VKM 1 aCTPOHOMUN B
COBPEMEHHOIA Hay4HOW KapTnHe mMupa

08.05.2024




64

O6o6LatoLLmnii ypok. Ponb
(hr3mnyeckoii Teopum B
(hopmmpoBaHMM NPeACTaBNEHWIA O
(hm3myeckoii KapTHe Mupa

15.05.2024

65

Ob6o6uaroLmin ypok. Mecto
(h131YeCKON KapTUHBI M1pa B 00LLEM
psLY COBPEMEHHbIX eCTeCTBEHHO-
HayYHbIX NPeLCTaB/IeHNIA 0 NpUpoae

17.05.2024
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67

68

Pe3epBHbIil ypoK. MarHuTHoe none.
DNeKTpoMarHUTHasa UHAYKLMA

Pe3epBHbI YpoK. OnTuKa. OCHOBbI
crneymnanbHon Teopmm
OTHOCUTENbHOCTU

Pe3epHblIli ypoK. KBaHTOBas (n3mka.
AnemMeHTbl aCTPOHOMUM U
acTpou3nKu

22.05.2024

24.05.2024

29.05.2024

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1784

OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






