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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3y/nbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C yd4yeToM (pefepasibHOM paboyern MNporpammbl BOCMUTaAHUSA 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 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBAET HEO0O6XOAMMOCTb peasim3auumn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMn. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NNaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (IM3UKKU: NIMYHOCTHbIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

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

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

e COAepXaHue yyebHoro npeameta «Pusmka» Mo rogam 0o6yyeHus.

®du3nKa Kak Hayka O Hambosnee 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-HayUYHbIX YYeOHbIX MPeAMEeTOB, MOCKO/IbKY (U3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3myeckoin reorpagmein M acTpoOHOMMER. cnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pa3Ho0bpa3HbIX TEXHOMNOrMn B C(epe 3HEpPreTMKM, TPaHCMopTa, OCBOEHUS
KOCMOCa, MOJlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMW W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbIA METOZ MO3HaHWSA NPW BbIMOSHEHUN UMW YYebHbIX UCCNe[0BaHMA,

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



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHbLIM, OH COAEPXUT MaTepuas 13 BCeEX Pa3fenoB (IM3NKKM, BK/IOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3MYecKUx Teopuil. Begylwmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpPeAcTaBNeHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLecTBe U
rnone.

Hoes eymanumapuzayuu. E€ peannzaums npeanonaraeT UCMob30BaHUe
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
M3nkn Cc pasBuTMemM 00WECTBA, a TakXKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbLIMU W 3KONMOrMYECKUMI Npobiemamu.

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

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX  3KOMOrMYeCKMM npobsiemMaM  COBPEMEHHOCTMU,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHEBbIMU 3/1eMEHTaMU Kypca (DM3MKM Ha YPOBHE CpefHero oobuiero
06paszoBaHNa ABNAOTCA PU3NYecKme Teopun ((hopmMmUpoBaHKe NPeACTaB/IEHNA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX  MPEACTaBMEHMAX O  NpUpoge,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccoB).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYeT opraHu3aumm 3KCNepuMeHTa/IbHON AeATeNbHOCT 00y4vatoLMXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U NlabopaTopHbIX  paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
o6pa3oBaTe/lbHOrO MpoLecca WCXoAs W3 OCOBEHHOCTEM MMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCUMOCTEN  (DU3NYECKMX BEMIMUYMH W MOCTAaHOBKY OMbITOB MO MPOBEPKe
MpeanoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAEeNseTCA PeleHU0 PacyYeTHbIX W KavyeCTBEHHbIX
3agad. MMpyn 3TOM ANA pacyeTHbIX 3afay 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 pasfenos. [/ KaueCTBEHHbIX 3a4a4y NPMOPUTETOM ABMSKOTCA 3aaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (U3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MmarepuasnbHo-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe U3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaIbHOW  [0CTaTOYHOCTM W 0bGecneynBaeT  MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o6opynoBaHMe [ANS YYEHMYECKUX MPaKTUYECKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro o06opynoBaHUA [OO/HKHbl OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNIoroBbIX M UMMPOBbLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYyasIbHbIX WM TBOPYECKUX
CMOCOBHOCTEN;

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

o (hOpMMPOBAHME HAYYHOrO0 MMUPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

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, TEXHUKMN N TEXHOSIOTNA.

JoCTKeHNe 3TUX Leneint 06ecneumBaeTCca pelleHneM Cnefyrowmx 3agady B

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



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
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 CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenbio, 3afdad, MoApasymeBaloLMX CaMOCTOATE/IbHOE
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPYXKatoLLYHO
Cpedy,

o OB/aJeHNe MeTOoJaMN CaMOCTOATE/IbHOIO MNaHWPOBaHWUA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

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

Ha wn3syyeHne u3nku (6a30BbIi YPOBEHb) Ha YPOBHE CpefdHEero oo6uiero
o6pasoBaHus oteoamTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblit B MporpaMme Mo ()M3MKe nepeveHb /1a60paToOpHbIX K
MPaKTUYECKUX paboT ABMSETCA PEKOMEHAOBaHHbIM, YuuTenb [enaeT BbIGOP
npoBefeHNs NabopaTopHbIX pPaboT W OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
Mupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecCe MNO3HaHMSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dusnyeckne 3akoHbl U Teopunn. rpaHI/ILl,bI NMPUMEHNMOCTU (*)I/I3I/I'—I€CKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nKn B (DOPMMPOBAHUN COBPEMEHHOM Hay4YHON KapTWHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U LLI/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe aukKeHne. OTHOCUTENIbHOCTb MEXaHUYEeCKOro [ABUKEHWA.
Cuctema otcyeTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPSAMONMHENHOE [ABVKEeHMe. [padumku
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEeHUsA, Nyt WU MepeMeLleHns
MaTepuanbHO TOUKN OT BPEMEHMW.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MOAY/MH CKOPOCTLI. YTN0Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpONCTBA W MpPaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
ABWKeHMe CHapALo0B, LenHble N PpEMEHHbIE NepeaaYn.

Jlemoncmpayuu

Mogenb CUCTEMbI OTCYeTa, WAMKOCTPAUMA KUHEMATUUYECKUX XapaKTepPUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro mnof Yr/iomMm K rOpu3oHTY W
FOPU30HTA/ILHO.



13mepeHue ycKopeHus cBOOOLHOIO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHWUA MexXAy MyTAMM, MPOWMAEHHbIMKU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBvXKeHWA Tena, 6poLIeHHOro roprsoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  TlepBblii  3akKOH  HblOTOHa.
VHepumanbHble CUCTEMbI OTCYETA.

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

3aKOH BceMMpHOro TAroteHna. Cuna TaXecTu. [lepBas KoCMUYeCKas
CKOPOCTb.

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

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

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECUS TBEPAOro Tena.

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOABEME U NafeHNMN.

CpaBHeHWe Cu TPEHUA MOKOSA, KaYeHNS N CKONTbXKEHWS.

Ycnosusa paBHOBeCUS TBEPAOro Tena. Buabl paBHoBeCuS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTW, BO3HUKAIOLIMX B MPYXUHE 1
pe3rHOBOM 06pasLie, OT 1x AehopmMaun.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi matepuanbHOM TOYKW. Teopema 06 W3MEHEeHUM
KWHETMNYECKON 3Heprum.

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

MMoTeHUMasbHble WU 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, KOMep,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa € MoMOLLbHO [ABYX OA4WUHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3M 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 MOMIOXKEHNA MOJIEKY/IIPHO-KUHETUYECKOI TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOJENCTBMA YacTuL, BellecTBa. Mofenn CTPOEHMsI ras3oB, >KMAKOCTEN WU
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBa HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosHHas ABoragpo.

TennoBoe paBHOBecue. Temnepatypa U ee namepeHune. LLikana temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHel KWHETUYECKOW 3HEeprum TEernnaoBOro [ABWMKeHWs uvacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npefAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogesib 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3fAyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPEHHSS 3Heprus TepmMoAMHaMUYECKOA
CUCTEMbI 1 CNOCO6bI ee n3MeHeHus. KonnyecTtso TensoTbl U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
Ten/IoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y eNnbHas TernN0eMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TePMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoli 3akoH TepmogvHamunK. HeobpaTtumoCTb NPOLLECCOB B MPUPOSE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W MNPaKTUYeCKoe MPUMEHEeHWe: [ABUraTesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTem TpeHus (BUAEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aavMabaTHOMY paclUMpeHuto Bo3gyxa (OMblIT C  BO3AYLUHbIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

Teepaoe Teno. Kpuctannmueckue v amopdHble Tena. AHU30TPONNUS CBOMCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, Ka/IOPUMETP, TEXHOIOMMN NOyYeHUA 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
AnekTpm3auma  Ten. OneKTpuuveckuii 3apag. [Ba Buaa 3MeKTPUYECKMX
3apafoB. MpPOBOAHWUKK, OM3NEKTPUKM W MNOMYNPOBOAHUKN. 3aKOH COXpaHeHUs
3NIEKTPUYECKOTO 3apsja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
AnekTpnyeckoe none. HanpsKEHHOCTb  3MeKTpUYeckoro nonsd.  MpuHumn



Cynepnosvuum 3NeKTPUYECKUX NoMei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHumanoB. [pOBOAHVMKM W OUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJe.
[nanekTpryeckas NPOHMLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb M/IOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

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

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNeKTpuU3oBaHHbIX Terl.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT n/olagun
MNACTUH, PACCTOAHUSA MEXAY HAMW W AN3NIeKTPUYECKOM NPOHULLAEMOCTH.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUS CYLLECTBOBaHMS 3/IEKTPUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPMYECKoe COMNpoTMBNEHME. Y[eNbHOe COMNPOTMB/IEHME BeLLECTBa.
MocnefoBatenibHOE, NapasniefibHoe, CMeLLaHHOe CoeiMHEHME NMPOBOLHNKOB.

PaboTa anekTpuyeckoro Toka. 3akoH Jpkoynsa-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXYLLAS CMMa U BHYTPEHHee COMPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

JNeKTpPOHHast  MPOBOAMMOCTb  TBEPAbIX  METaloB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

MonynpoBogHukn.  COGCTBEHHass M MNpPUMecHass  NPOBOAMMOCTb
nonynpoBoAHNKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpax W  pacniaBax  3/1eKTPOUTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKN TOKa, 3/eKTpoHarpeBaTe/bHble NpUbopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBEHUA UWINHAPUYECKMX MPOBOAHWKOB OT AJIMHBI,
nnoLwasmn rnonepeyHoro ceveHnsa N marepuana.

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

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

3aBNCMMOCTb CONPOTUB/IEHNA META/I/IOB OT TEMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMKYLLENA CUMbI UCTOYHMKA TOKAa W ero BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kfacce OCYLLECTBNAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemnvie nonsmus, CBA3aHHble C WU3YyYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TaHTeHC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoecusn: MexaHU4ecKoe ABVDKEHWE B XKMBOW npupode, anddysns, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumust: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHMEe aTOMOB 1 MOJIEKY/1, MOJlb
BelLecTBa, MOMIAPHas macca, TersoBble CBOWCTBA TBEPAbIX Tes, >XUAKOCTEN U



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

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMSt B TeXHMKe, MOALIMMHUKWA, WCMOMb30BaHWE 3aKOHA COXPaHEHWS
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOMOrMK, 3MeKTPOCTaTUYeCKas 3aliMTa, 3a3eM/eHue 3NeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosHHbIE  MarHuTbl.  B3avMofeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JINHUN MarHUTHON WHAYKUMKW. KapTuUHa NIMHWIA MarHUTHOWN
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 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

Cvina Amnepa, ee MOy b U HanpasfeHKe.

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JlopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MarHWTHOW
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMUTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpuyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABUXYLLEMCA NOCTyNaTe/IbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHeHMe: MNOCTOSHHbIE
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumopeiicTeme AByX NPOBOJHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLENA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJieKmpomazcHumHsle Ko1ieoanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKme  KonebaHus.
FapMoOHMYecKme KonebaHmsi. MMepuod, 4YacToTa, amnauTyda U (asa KonebaHwui,
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

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

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHYXAeHHbIe MexaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoaCcTBO, Mepefada U NOTPeG/eHNe 3N1EeKTPUYECKOM
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHn4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop NepeMeHHOro ToKa, IMHUW 3M1eKTporepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

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
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

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

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COEAMHEHHbIX KOHAEHCATOopPa, KaTyLLIKM N pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKre BOJHbI, YCOBUS pacrpocTpaHeHus. [Mepuogd. CKopocTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

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

ANeKTPOMarHUTHbIE BOJIHbI. Y COBUS U3NyUYeHUS 3M1eKTPOMarHUTHBIX BOJIH.
B3aumHasa opueHTaumst BeKTopos E, B, V B anekTpomarH1MTHoi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIKana 3M1eKTPOMarHMTHbIX BOJH. MpyMeHeHVe 3M1eKTPOMArHUTHLIX BOJSIH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKoBas AMAarHOCTUKa B TEXHUKE W MeauuMHe, paaap,
pagvonpUEMHINK, TENEBU30P, aHTEHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabntogeHve nHTepdepeHunn 1 anudpakunm mexaHn4yeCcKmnx BosH.

3BYKOBOW pe30HaHC.

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



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHne, Nonsapusaumns, andpakums, MHTepgepeHLms.

Tema 3. Onmuka

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

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI MPeloMIeHNs cBeTa. ABCONOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTtosiHMe WM OMTUYEecKas Cuna TOHKOWM NUH3bI. MOCTPOeHME W306paKeHNA B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnofeHUs MakCUMyMOB W MUHUMYMOB B WHTEPEPEHLMOHHONA
KapTUHe OT ABYX CMH(A3HbIX KOMePEeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakumoHHas pelleTka. Ycnosue HabnoaeHus
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA peLleTKa, NoNspons.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTPeHHee oTpaXkeHne. Mojenb CBeTOBOJA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcun ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLGH NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH ANDPAKLUMOHHON PELUETKMN.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



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

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
[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 3Heprueli 1 UMMNYNbCOM PENSATUBUCTCKOW YaCTMLIbl. DHEpPrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacToTON. SHeprus
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.

TexHU4YeckMe YCTPOMCTBA M MNPaKTUYECKOe MNPUMeEHeHME: (DOTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

®oTO3(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogens atoma TomcoHa. OnbiTbl Pe3epdopaa Mo paccesHUo a -yactuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBoricTBa YacTuy,. BonHbl ge bpoing. KopnycKynspHo-BOIHOBOWA
Ayannsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

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



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie 4/IMHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [0Ka3blBalOLMe C/MOXKHOCTb CTpoeHua fAapa. OTKpbITUE
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnpefeneHvW0  cocTaea
pagMoakTUBHOrO K3ny4veHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
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-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

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

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbId  peakTop. TepMOoAdepHbIn cuHTE3. [po6nemMbl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (DM3MYECKOW KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUeTUMK MOHU3UPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnenosaHuve TpekoB yacTuL, (Mo rotosbIM hoTorpaguam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

STanbl pa3BUTMS aCTpOHOMUNW. MpUKnagHoe 1 MUPOBO33PEHYECKOE 3HAYEHNE
acTPOHOMMW.

Bug 3Bé3gHoro Heba. Cos3Be3fausi, sipKue 3BE€3Abl, NMaHeTbl, UX BUAMMOE
[BVXKEHMeE.

ConHeyHas cuctema.

CosnHue. ConHeyHass akTMBHOCTb. WICTOYHMK 3Heprum ConHUa W 3BE3[.
3Be34bl, UX OCHOBHble XapaKTepUCTUKW. [lMarpaMma «CnekTpasibHblil Knacc —
CBETMMOCTb». 3Be3fbl [/1aBHOW MOC/ef0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» NS 3Be3[ [/TaBHON MOC/ef0BaTeNbHOCTN. BHYTpeHHee CTpOeHue



3B8e3[. COBpeMeHHble MpPeLCTaBEHNA O MPOUCXOXAEHUN W1 3BontouMn ConHua u
3B€3[. JTarbl XXMU3HW 3BE3[,.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
anakTuke. TUNbl rafakTuk. Pagmoranaktmky U Keasapbl. YepHble Ablpbl B Sapax
ranakTuk.

BceneHHas. PaclumpeHne BeeneHHoW. 3akoH Xab6na. PazberaHme ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMNOMb30BaHWEM KOMMbHOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be34unsa CeBepHOro nonyLapus 1 spkue 3se3gpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM W  acTPOHOMWUM B 3KOHOMWYECKOW, TEXHOJ/IOTMYECKOWA,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PSAY COBPEMEHHbIX eCTeCTBEHHO-HAYUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM COofepXKaTeslbHbIX MEeXMNpPeaMETHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmus, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YpPaBHEHWI, TPUrOHOMETPUYECKME
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpezeneHne Naowaan NIoCcKuxX uryp n o6bema Ten.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pagnaunn Ha XmnBble OpraHn3MbI.

Xumusi: CTPOEHME aTOMOB U MOJIEKY/, KPUCTa//IMYECKAA CTPYKTYpa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCT//IMYECKON PELUETKM, CMeKTPasibHbIN
aHanus.



Teoepagpusi:  MarHWTHble MNOMOCa 3eMW, 3aeXW  MarHUTHbIX  pyQ,
(hoTOCHEMKA 3€MHOM NMOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAW  3MIEKTPONepesay, TreHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABuraTenb, MHAYKUMOHHaA Medb, pajap, paguvonpueMHUK, Tenesn3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nkKa» Ha YpOBHE CpefHEro 06LLero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS Y4eOHOro npegmeta «Pusmka» LO/MHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOr0o O6LLEeCTBa, pacLUMPEHUe >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 IPaXAaHCKOW NO3nLMM 00yYatoLLLEroCs Kak akTUBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUMIACKOr0 06LLEeCTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxgaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMeHMe B3aMMOZeCTBOBaTb C COLMa/IbHBIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LLEHHOCTHOEe OTHOLUEHME K TOCYAapCTBEHHbIM CUMBOJAM, [AOCTMXKEHUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/e B
[EeATeIbHOCTU YUYEHOr0;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETMYECKOE OTHOLLEHME K MUY, BK/TKOYas 3CTETUKY HAYYHOrO 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 npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa30oBaHMio 1 caMo06pa3oBaHMio B 06/1aCTU
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

NNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLLEN 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 MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3adaBaTb MapamMeTpbl M KpUTEPUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM U MPOTMBOPEYMS B paccMaTpuBaeMbIX
(M3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH PeLeHns Npo6/eMbl C YYETOM aHa/M3a UMERLLMXCS
mMaTepuanbHbIX N HeMaTepuasbHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AIEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOPAMHMPOBAaTb W BbIMNOMHATL  PaboTy B YC/IOBUSIX  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 y4eBOHO-MCCeA0BaTeIbCKON U NMPOEKTHON AeATeNbHOCTH
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MEeTO/0B NO3HAHWUS;

BMafleTb BUAaMW [eATeNbHOCTM MO MOJlyYEeHUKD HOBOrO 3HaHWs, 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/iM3mpoBaTth 3afaqy,
BblABUraTb rMMOTe3y ee peLleHns, HaxoAWUTb aprymeHTbl 419 [OKas3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3aaBaTb NapameTpbl Y KPUTEPUN PeLLIeHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSX;

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

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HEeATeIbHOCTH;

YMETb MHTErpmMpoBaTh 3HaHWSA 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/1aleTb HaBbIKaMWN MOMYYEHUSA UHPOPMaLMM (PU3NYECKOTO CoAepXKaHUs U3
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBATb MOWUCK, aHaIu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHOJIOTUIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OpraHn3auMOoHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAEepXKaHUsi B Pas3/IMYHbIX hopmartax c
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopmy npefcTaBneHns 1 BU3yanmn3aumm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYLLECTB/IATbL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUHOW AeATENbHOCTY;
pacno3HaBaTb  MNPEeAMOCbINKN  KOHAMKTHBIX — CUTyauuii 1M cmsryatb
KOH(NKTBI;



Pa3BEPHYTO W JIOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOMpaTb TEMATUKY M METOAbl COBMECTHbLIX [AEACTBUMA C YYETOM OO6LLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensTb Po/iM C YYETOM MHEHWA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaTbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/Mafa M KaXAoro yyacTHWKa KOMaHAabl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMUMA  HOBMW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe roBeAeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWW, BbISBNSATL MNPOGSEMbI, CTaBUTb W (POPMYINPOBATbL
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBMATL MMaH pPeLleHnst PacyeTHbIX U KayeCTBEHHbIX
3a/ia4, NnaH BbINO/IHEHWS NPAKTUYECKOM paboTbl C YUETOM MMEIOLLMXCA PeCYPCOB,
CO6CTBEHHbIX BO3MOXKHOCTEN U NPeANOYTEHNIA;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLUMpsATbL paMKy y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

[enaTb OCO3HaHHbIA BbIGOP, aprymMeHTMpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PELLEHNE;

OL,eHVBaTb MPUOBPETEHHBI OMbIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [€ATENbHOCTD,
OLleHMBATb COOTBETCTBME Pe3y/bTaToB LiesM;

BMafleTb  HaBblkamy  MO3HaBaTe/IbHOW  pe(i/IeKCMM  KaK  OCO3HaHWS
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;

MCNONb30BaTh MPUEMbI pedriekKCnn A1 OLEHKN CUTyauuu, BbiI6opa BEPHOMO
peLLeHNs;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO TMPUHUMATbL PeLleHnUs Mo KX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl ApPYruxX npu aHanuMse pesy/nbTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTMXKEHUA NNYHOCTHBIX Pe3yNbTaTOB OCBOEHWS NPOrpamMmbl
no (wusmMke ANa YPOBHA cpeaHero o06Llero o06pa3oBaHUA Yy 06yYaroLMXCH
COBEpLLEHCTBYeTCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosaratoLwpia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsIHWE, BUAETbL Hamnpas/ieHNs pa3BUTNA COGCTBEHHOW 3MOLMOHA/IbHOW Ciepbl,
ObITb YBEPEHHbIM B Ce6E;

CamMOoperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHa/IbHBIM U3MEHEHUAM W MPOSABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BK/IHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LeNn U
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMWe AeCTBOBaTb WUCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMnaTnK, BK/IKOYatoLLeld CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro nNpu  OCYLEeCTBEHMN O0OLLeHMs,, CrnoCcOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHMINKTI.

MNPEJIMETHBIE PE3YJIbTATHI

K KoHuy 06y4yeHuss B 10 kjacce nNpeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBAaTL Ha MpMMepax Posib U MeCTo (M3VKU B (HOPMMPOBaHUM
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKOIN AeATENbHOCTM NHOAEN;

YUUTbIBaTb rPaHULbl MPUMEHEHUS W3YUYEHHbIX (M3NYECKUX MOJENEN:
maTepuanbHas TouKa, MHepLUmanbHas cucteMa oTcyeTa, abContoTHO TBEPAOE TeNo,
naeanbHbIA ra3, MoAenn CTPOEHUS rasoB, XXMUAKOCTEN U TBEPAbIX TeN, TOUYEUHbIN
3NEKTPUYECKINIA 3aps NP peLLeHn (PU3NYECKUX 3aaay;

pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U



3NIEKTPOAVNHAMUKL:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOUHENHOe
LBWKeHVe, CBOOOAHOE MNafeHWe Tesn, [ABMXKEHME MO0 OKPY>KHOCTWU, WHepLus,
B3aMMOfeincTeme Ten, Auddysnsa, 6poyHOBCKOE ABUXEHMWE, CTPOEHME YXXMUAKOCTeN
N TBEPAbIX Tes, N3MeHeHMe 06beMa TeN Npu HarpeBaHUK (OXNaxaeHun), TeNI0BOe
paBHOBeCKe, WCMapeHne, KOHAEHCaUWs, NnasieHve, KpUCTaIn3auns, KuneHue,
BNI&XKHOCTb BO34YyXa, MOBbILLEHNE [aB/IeHUs rasa Npu ero HarpesaHun B 3aKpbITOM
cocyfe, CBfi3b MeXay napamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpm3aLUma Tes, B3aMMOenCcTBUe 3apaoB;

OMUCbIBATb MEXaHWYEeCKoe ABWKEHWE, WCMONb3ys (PU3NYECKUE BeSIMYMHBI:
KOOpAuHata, nyTb, MepemeLleHne, 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 (hopMmy/ibl, CBA3bIBAKOLLME JAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TErMOBble CBOWCTBA TeN W TENJOBble SB/IEHUS,
ncnonb3ysa (U3nMYeckne BeNUYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpefHss
KWHETMYeCKaa 3HepPrus XaoTUYeCKOro ABWXKEHUS MOJEKYSI, CPefHEeKBapaTUYHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/OTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TEnJoBOro [ABurartensd; mnpu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeUUYUH, WX
0603HayYeHNs W  eauvHWUbI, HaxXOAWUTb (POPMY/bl, CBA3bIBAOLIME  [LAHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHns (NPoLecchl), UCMOMb3ya (PU3NYECKME BENIMUMHDI: 3NEKTPUYECKUIA 3apsaf,
3/IEKTPUYECKOE NOJe, HAMPSHXKEHHOCTb MO/, NMOTeHUMan, pa3HOCTb NOTEHLMANOB;
MNpyv ONWCaHWN NPaBUIbHO TPAKTOBATb (PU3NYECKUA CMbIC/T MCNOMb3YeMbIX
BE/IMYMH, UX 0003HAYEHWA W eAuMHMUUbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
[aHHYH0 PU3NYECKYIO BEIMYMHY C APYTUMU BENNYNHAMU;

aHan3MpoBaTb (PU3NYECKMe NPOLECCHl U ABMEHUSA, UCNONb3YA (PU3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, |, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHust KMMY/bCa,
NPUHUMN CYNepnosnuumyv cui, NPUHUUN paBHOMNPaBUA WHepuuasibHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpUK0 CTPOEHWS BeLLeCTBa, ras3oBble
3aKOHbI, CBS3b CPefHeil KMHETUYECKON SHEPrUN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCONOTHOM TEMMepPaTypoi, NnepBbid 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOro 3apsga, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYIO
(hopMyNMPOBKY 3aKOHa, €ro MaTeMaTUYecKoe BbIpaXXeHWe W YCNnosusa (rpaHuLbl,
061acTn) NPUMEHNUMOCTMU;



OOBACHATbL  OCHOBHble  MPUHUMMbLI  OEACTBUA  MalUMH, NPUOOPOB MU
TEXHUYECKMX YCTPOICTB; pa3ninyatb YCMoBMSA UX 6e30MacHOro MUCrosib30BaHNA B
MOBCeAHEBHOM XXW3HU;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (DU3NYECKMX SABNEHWUIA W
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNS (IN3NYECKUX BENNYUH, NPK
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCO6 M3MEPEeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY — (OM3NYECKUMW  Be/IMYMHAMK  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPV 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
paMmKax Y4eOGHOro 3KCMepuMeHTa, Y4eOHO-MCCNnefoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyoBaHus;

pewaTtb pacyeTHble 3alayn C SABHO 3aflaHHOW (PU3NYECKO MOJENbIO,
NCMoNb3ys (hM3nyecKme 3aKOHbI U MPUHLMMNbLI, HA OCHOBE aHa/13a YC/0BUS 3aaa4m
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeoOXoAMMble AN ee PeLUeHns, NPOBOAWUTbL pPacyeTbl M OLEHMBATb PeasibHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[ayu: BbICTpanBaTb IOFMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY PacCy>kAeHWii C ONopor Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU WU
(hn3myeckme SABNEHUS;

MCMoNMb30BaTb  MPU  peleHMn  y4yebHbIX  33d4a4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHOMOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N NnpefcTaBfeHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLmMK, NONYyYEeHHOW U3
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoNyYaeMyto MH(DOPMaLMIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOEXHbIX YUYEHbIX-PUN3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLECCOB OKPY)XAlLWEero mupa, B pasBUTHE
TEXHUKMN N TEXHOSIOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (PM3MKE B MOBCEAHEBHOM XXW3HW
Ana obecneyveHns 6e30MacHOCTM Npu 0bpaLleHnn ¢ npruéopammn N TeEXHUYECKUMU
YCTPOWCTBaMM, 419 COXPaHEHMS 340P0BbA U COBNIOAEHMS HOPM 3KO/I0MMYECKOro
MOBeAEHNSA B OKPYXKAIOLLEN cpeae;



paboTaTtb B rpynne C BbINO/HEHNEM pPa3fIMYHbIX COUMabHbIX POSen,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K KoHuy 06yyeHus B 11 kuacce npefMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [0/KHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOTNA, B MPAKTUYECKON [esATeNIbHOCTU NHOAEN, LeNOCTHOCTb U eAUHCTBO
(h13nyecKoi KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbI 3NEeKTPUYECKUIA 3apsif, /TyY CBETa, TOYEYHbIN MCTOYHUK CBETa, SaepHas
MoZe/lb aToMa, HYK/NOHHas MOfe/lb aTOMHOIO ffpa npu pelleHnn PrU3nYecKmx
3ajav;

pacrnosHaBaTb m3NYecKne SBeHns (NPOLLECChbl) N 0OBSACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMarHuTHas WHAYKUMS, AeACTBME MarHUTHOrO Mons  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEAHOE PacnpOCTPaHeHWEe CBETa, OTPaXeHWe, MpPelOM/IEHUE,
NHTepdepeHUns, audpakumMs U1 nonspusaums  CBeTa, AWMCNEepcus  CBETa,
(hoTo3NeKTpMYECKNIA addeKT (hoTOIPdEKT), CBETOBOE AaBNEHME, BOSHUKHOBEHNME
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pa3MYHbIX  Ccpeq) U
3/IeKTPOMAarHuUTHble ABMEHNSA (NPOLECChl), MCMNOMb3ya (U3NYECKME BENNUUHDI:
ANEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3NEKTPOABMXKYLLAS Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, 3SHEPrns 3MEKTPUYECKOr0 U MarHWTHOrO MNonei, nepuog M vactoTta
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYeCKas cuna MNH3bI, MPU ONUCaHMU MNPaBUILHO TPaKTOBATb (M3NYECKMIA
CMbIC/T WCMO/b3YeMbIX BE/IMYMH, WX O0603HAYeHWA W eAuHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYHO  (DU3NYECKYHD BEMYMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3Y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/Mb3ys
(m3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH, A/MHA BOJHbI U



4acTOoTa CBETa, 3HEPrna 1 MMNYbLC POTOHA, MePUO nonypacnasa, 3Heprus CBasmn
aTOMHbIX fep, NPV OMUCaHUW MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbICST
NCMO/Mb3YeMbIX BEIMUYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBSI3bIBAOLLME AaHHYID (DM3MYECKYHD BENMYMHY C  APYrMMK  BeNMYUHAMMU,
BbIYNC/ISATb 3HAYEHNE (DU3NYECKOM BENINUNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS MPOBOAHMKOB, 3aKOH J[hxoyns—J/leHua, 3aKOH 3MeKTPOMarHUTHOM
NHAYKUMW, 3aKOH NPSIMO/IMHEHOMO PacnpoCTpPaHEHUS CBeTa, 3aKOHbl OTPaXKEHUS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHEHWe IWHLWTENHA Ans (oTo3DeKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWS MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pPajnoaKTMBHOIO pacnaga, Npy aTOM pasnnyaTb C/IOBECHYO (HOPMYINPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPUMEHUMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMM MAarHUTHOrO Nossi NPOBOAHMKA
C TOKOM, C/ibl AMnepa 1 cuibl JTopeHua;

CTPOUTb W OMUCbIBaTb M306paXKeHMEe, CO3[aBaeMoe MIOCKUM 3epKasioM,
TOHKOWN NTMH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO WCCNEeLOBaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMNONb30BaHWEM MPSMbIX UM KOCBEHHbIX W3MEPEHWA: MpU 3TOM
(hopMynupoBaTb npobnemy/3agady W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MPeanoXeHHOro 060pyaoBaHWUs, MPOBOAMTL OMbIT U
(hopmMynmMpoBaTb BbIBOARI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BbIOMpaTb OMNTMMAa/IbHBIA CNOCO6 W3MEPEHUS U UCMOMb30BaTb WM3BECTHbIE
MEeTO/bl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKMX BE/IMYMH C  UCMOJSIb30BAHUEM
MNPAMbIX WU3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NOMYYEHHON 3aBUCUMOCTU (PU3NYECKMX BEMYMH B BuUAe Tabnul u
rpamKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTth npasuna 6e3onacHOro Tpyda npy NpoBedeHUN 1cCnefoBaHui B
paMKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[EeATeNbHOCTA C MCMO/Mb30BaHMEM WM3MEPUTE/bHbIX YCTPOWCTB M NabopaToOpHOro
0bopyaoBaHus;

pewaTtb pacyeTHble 3aflayn C SABHO 3afaHHOW (PU3NYECKOM MOJENbIO,
NCMO/b3ys (PM3MYeCcKme 3aKOHbI U MPUHLMMbI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n
BbIOMpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUeCKne BENMUYUHBI U (DOPMY/bl,



Heo6Xo4MMble ANS e€ pelleHns, NPOBOAWTbL PacyeTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BENIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCNonb3oBaTb  MPW  PeleHun  y4yebHbIX  3a4a4  COBPEMEHHbIe
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NnpefcTaBneHns y4ebHOM N Hay4HO-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
XXN3HW;

NPUBOANTL MPUMEpPbI BKaAa POCCUMUCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pa3BMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAMOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEEHMNS B OKPYXKAtOLLIEN Cpeae;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU K
MNaHMpPOoBaTb AeATeNIbHOCTb B HECTaHAAPTHbLIX CUTYaumMsX, afieKBaTHO OLEeHNBaATb
BK/1aJ, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTpuBaeMoii Npo6ieMbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 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 MetTodbl HayYHOro NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnka > 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 MONEKY/NSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHUS BELLECTBaA. 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 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



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

11 KJIACC

KounyecTBO 4acoB 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. SNeKTpoOMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCUTENIbHOCTK https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHune 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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Eg'f;?;g::;;gﬁ;; £41097¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHoOe Bpems 2
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 67



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC (¢pu3uxa)
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
duszuka n METOAblI HAYYHOI'0 NO3HAHUA MHUPa Ay
dur3nKa — HayKa 0 npupoge.
Hay4Hble MeToAbl MO3HaHWA
OKpYy>KatoLLero mmpa Posnb 1 MecTo 1 0 0 bubnunoteka LLOK
(h13MKKM B (hopMUpPOBaHUM https://m.edsoo.ru/ff0c32e2
COBPEMEHHOW Hay4YHOW KapTWHbI MUpa,
B MPaKTWUYECKOW AeATeNbHOCTM NIH0AEN
Mexanuka . 194

MexaHnyeckoe [BUXeHMeE.
OTHOCUTENBHOCTL MEXaHNYeCcKoro 1 0 0 bubnunoteka LIOK
[ABWXKeHus. lNepemelLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c33e6
YCKOpeHMe
PaBHOMEpPHOE NPSMO/IMHENHOE 1 0 0 bubnunoteka LLOK
[BUXEHMe. https://m.edsoo.ru/ff0c3508
PaBHOYCKOPEHHOE NPAMOJIMHEHO. 1 0 0 bubnunoteka LIOK
[BUXeHne https://m.edsoo.ru/ff0c3620
Bxoanoii Tect. (25 mun). CB060HOE
nageHune. YCcKo (eHme c336o Hor(ft 1 0 0 bubnmorexa LIOK

aA ' P A https://m.edsoo.ru/ff0c372e
nafeHna
KpviBonunHeiHoe ABVKEHME. 1 0 0 bubnunoteka LIOK

[BVXeHNe MaTepranbHO TOUKM No

https://m.edsoo.ru/ff0c39cc



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

OKPY>KHOCTY

MprHUMN oTHOoCcKUTENbHOCTW ["anunes.

bnbnmoteka LIOK

7 I/IHepu,lfaanble CUCTEMbI OTCYETA. https://m.edsoo.ru/ff0c3ada
NepBbIv 3aKOH HbLIOTOHA
Macca Tena. Cuna. NpuHUMN

8 Cynepnosnuum cun. BpTochl;l‘/’l 3aKOH bubnorexa LIOK

N https://m.edsoo.ru/ffOc3be8
HbloTOHa 419 MaTepuasibHOM TOUKN

9 TpeTwnii 3aKoH HbloTOHa AN Bubnuoteka LIOK
MaTepPUaibHbIX TOYEK https://m.edsoo.ru/ffOc3be8
Tect mo Teme «3akonbl HbroTOHA)

10 (15 muHn). 3aKOH BCEMUPHOIO bubnunoteka LLOK
TAroteHusa. Cuna TaxkecTu. MNepsas https://m.edsoo.ru/ff0c3d00
KOCMUYecKast CKOPOCTb
Cwuna ynpyroctu. 3akoH 'yka. Bec

1 Tena. Cuna TpeHus. KoapmumeHt bubnunoteka LIOK
TpeHusa. Crna conpoTUBIEHNA Npu https://m.edsoo.ru/ff0c3el8
[BVDKEHMW TeNa B XXUAKOCTM UIN rase
MocTynartenbHoe 1 BpalaTenbHoe

12 [BWKeHVe abCoMOTHO TBEPAOrO Tena. bubnunoteka LIOK
MOMEeHT cunbl. [11e4o cunbl. Y cnosus https://m.edsoo.ru/ffOc41a6
paBHOBeCKS TBEpPAOro Tena
0O606WatoLLmMil YPOK NO TEME .

13 «KnHematuka. JuHamMuKa».

CamocrositeqbHasi padora (20 Mmun)
VIMnynbc matepranbHON TOUKM,
15 CUCTEMbI MaTepUasIbHbIX TOYEK. Bubnnoteka LIOK

Mnynbe cunbl. 3aKOH COXpaHeHUs
MMNYynbCca. PeaKTUBHOE [BVKEHNE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

Pa6oTa 1 MOLLHOCTb CU/bI.
KUHeTuYecKas aHeprus MaTepuanbHoi
TOUKMW. Teopema 06 N3MEHEHNUM
KWHETUYECKOI 3Heprum

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4502

17

MoTeHUMaIbHas 3Heprus.
MoTeHUMaIbHas 3Heprus ynpyro
LedhopMnpPoBaHHOW MPYXKHbI.
MoTeHUMabHas aHeprus Tena B6au3u
NMOBEPXHOCTUN 3em/n

bubnunoteka LIOK
https://m.edsoo.ru/ff0c461a

18

MoTeHuMa/IbHbIe N HENOTEHUMaNbHbIE
cunbl. Cessb paboThbl
HeNoTeHUMabHbIX CUA C U3MEHEHNEM
MEXaHNYeCKOM 3Heprum CUCTEMbI TeN.
3aKOH COXpaHeHNs MexaHU4eCcKow
3Heprun. CamocrosiTesibHasi padora
(15 mun)

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

19

NabopaTopHas pabota Nel
«lccnepoBaHue cBA3v paboTbl CUSbI C
N3MEHEHVEM MEXaHNYECKOIN 3Heprmmn
Tena Ha NpUMepe pacTsKeHUS
PE3NHOBONO XryTa»

O6o6uaroLmin ypok 1 no Teme
«3aKOHbl COXPaHEHUS B MEXAHUKE

20

KonTtpouabnasi padora Nel mo reme
«3aKOHBI COXpaHCHUA B MEXAHUKE»

1

0

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

MouJaekyasipHas Gu3nKa U TepMOAMHAMMKA. 244

21

OCHOBHbI€e NONOXEHNSA MOMEKYSPHO-
KWHETMYECKON Teopun. BpoyHOBCKOe

1

0

0

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ABvXeHne. Anddysns

22

XapakTtep ABMKEHUA 1
B3aVIMOZENCTBUA YacTuL, BeLLeCcTBa.
Mogenu CTPOeHUs rasoB, XNLKOCTENR 1
TBEPAbIX TeN

23

Macca monekyn. Konmyectso
BellecTBa. [locToAHHaa ABoragpo

24

Tennosoe paBHOBece. TemnepaTypa u
ee n3mepeHve. LLikana Temneparyp
Llenscus.

25

NpaeanbHbIv ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

bubnunoteka LLOK
https://m.edsoo.ru/ffOc4fde

26

A6CoNTHasA TemnepaTypa Kak mepa
CpeaHen KNHETUYECKOI 3Heprum
ABVDKEHUS MONEKY/. Y paBHeHMe
MeHgeneeBa-KnaneipoHa

bubnunoteka LIOK
https://m.edsoo.ru/ff0c511e

27

Tect (10 Mmun). 3aKoH JanbToHa.
"a30Bble 3aKOHbI.30npoLiecchl B
naeanbHOM rase 1 UX rpauyeckoe
npeacTaB/ieHme.,

28

NabopaTopHas pa6oTta Ne2
«lccnepoBaHune 3aBUCUMOCTI MeXAY
napameTpamu COCTOSIHNS
Pa3peXXEHHOr o rasa»

29

PelueHwve 3aga4 no teme
"MonekynsapHas gpusmka."”
CamocrosiTesbHas padora (20 Mmun)

bubnunoteka LLOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHAS aHeprus

bubnunoteka LLOK



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

TePMOANHAMUYECKO CUCTEMbI 1
cnocoGbl ee 13mMeHeHUs. KonnuecTso
TennoTbl U paboTa. BHYTpeHHsS
3Heprus 0JHOATOMHOI0 M/eaNbHOro
rasa

https://m.edsoo.ru/ff0c5952

31 Buabl Tennonepegaym bubnmorexa LIOK
A Pea https://m.edsoo.ru/ff0c5¢36
Y [enbHas Tenn10emMKOCTb BeLLEeCTBa.
A " bubnunoteka LLOK
32 KonnyecTso TennoTbl Npu
. https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AgvabaTtHblil npoLecc
33 [MepBblIii 3aKOH TEPMOAVHAMUKM U €ro bubnunoreka LIOK
NpPUMEHeHne K nsonpoteccam https://m.edsoo.ru/ffOc5efc
HeobpaTMoCTb MpoLeccos B
34 npu g e. BTopoli SaIIjOH bubnmorexa LIOK
PUPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOLMHAMUNKN
35 MpuHumn geiictems n KMNZ, Tennosoi bubnunoteka LIOK
MaLLWHBbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KA
PelueHne 3agay no Teme "
37 TepmognHamnka". CamocrosiTe/bHasI
pabora (15 mun)
O606LatoLLMil YPOK Mo TeMe
38 «MonekynsipHasa u3snka. OCHOBbI
TEPMOLMHAMUKN
KonTtpouabnasi padéora Ne2 nmo reme
39 «Mouaekyasipuas ¢puznka. OCHOBBI
TCePMOAMHAMHUKN)
40 MapoobpasoBaHue u bubnunoteka LIOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

KOHZeHcaums.icnapeHue 1 KUneHue. https://m.edsoo.ru/ff0c6938
ABCONTHAA U OTHOCUTE/bHASA
41 BIXKHOCTb BO34yXa. HacbILLeHHbI 0 Bubnnoreka LIOK
AYXa. . https://m.edsoo.ru/ff0c64d8
nap
Teepgoe Teno. Kpuctannmnyeckue v
42 amop@Hble Tesna. AHU30TpONKUA 0 bubnunoteka LIOK
CBOICTB KpUCTannoB. XXuakue https://m.edsoo.ru/ff0c65f0
KpucTasinbl. COBPeMEHHbIE MaTepuasbl
[NnaBneHve n KpuctTannmnsaums.
P H Bubnuoteka LLOK
43 Y aenbHas Tennota niasneHns. 0
https://m.edsoo.ru/ff0c6708
Cybnumanms
bubnunoreka LIOK
44 YpaBHeHwve TenioBoro 6anaHca 0 H
https://m.edsoo.ru/ff0c6820
DJIeKTPOAMHAMHUKA. 224
AneKTpuzaumsa Ten. ANeKTPUYECKUin
45 3apA p,ﬂ,BaLLm a aneKT I/Il-IF(;CKVIX 0 bubnnoreka LIOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apagoB
MPOBOAHVKN, AN3INEKTPUKN 1
46 n(fn I'IAOBO HI/'?KVI 3aK§H COXpaHeHuns 0 bubnnoreka LIOK
YrnpoBoA ' P https://m.edsoo.ru/ff0c6bcc
3NIEKTPMYECKOr0 3apsja
B3avmogeiicTBue 3apsaoB. 3aKoH
47 K ﬂOHaATOHeHHbIMZHQKT NYEeCKUin 0 Bubnnorera LIOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apag,
Hanps»kéHHOCTb 3N1eKTPUYECKOTO
48 nons. MpuHumn cynepnosuumm 0 bubnunoteka LIOK
3NEKTPUYECKMX NONE. JTnHUK https://m.edsoo.ru/ff0c6df2
HanpsXKeHHOCTH
49 PaboTa cun 3/1eKTpoCcTaTuyecKoro 0 bubnunoteka LIOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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

nond. NorteHyman. PasHoCTb
noTeHumManos

https://m.edsoo.ru/ffOc6f00

50

MPOBOAHVIKU U IN3NEKTPUKMN B
3M1eKTPOCTATNYECKOM MOJe.
[naneKTpnyeckas NPOHMLIAEMOCTb

bubnmoteka LIOK
https://m.edsoo.ru/ff0c7018

o1

OneKTPOEMKOCTb. KoHzeHcaTop

bubnmoteka LIOK
https://m.edsoo.ru/ff0c7126

52

ANEeKTPOEMKOCTb MIOCKOr0
KOHeHcaTopa. DHEeprus 3apsiXKEHHOro
KOHAeHcaTopa

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

NabopaTopHas paboTta Ne3
"3MepeHne 3NeKTPOEMKOCTH
KOHAeHcaTopa"

54

PeweHne 3agay. CamocTosiTeJbHAasI
pabora mo Teme
"JaexkrpocraTuka' (20 mun)

55

DNEKTPUYECKWIA TOK, YCIOBUS €ro
CyLLLeCTBOBaHMSA. MOCTOAHHBIN TOK.
Cwna Toka. HanpspkeHue.
ConpoTusneHue. 3akoH Oma ans
yyacTka Lenu

56

lMocnenoBaTensbHOe, Napasiie/ibHoe,
CMeLLaHHOe CoeanHeHNe
NpPOBOAHMKOB. JlabopaTopHas paboTa
Ned «M/3yyeHne cmeLlLaHHoro
COefIMHEeHWs Pe3NCTOPOB»

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOTrO
TOKa. 3aKoH [>Xoyna-JleHua

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ans NosHoM (3aMKHYTON)
anekTpuyeckoi Lenn. KopoTkoe
3aMblKaHue. JlabopaTopHas paboTta Ne5
«3mepeHne 3C NCTOYHMKA TOKa U
ero BHYTpPeHHero conpoTUB/IeHNA»

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTPOHHasi NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTMBNEHUS METANOB OT
TemnepaTypbl. CBEPXNPOBOAMMOCTb

60

SneKTPUYECKUii TOK B BaKyyMe.
CBOIACTBA 3N1EKTPOHHbIX MYYKOB

61

MonynpoBOAHMKM, X COBCTBEHHAsA U

nprYMecHas NpoBoAUMOCTb. CBOICTBA
p—n-nepexoga. MonynpoBogHNKOBbIE
npuoopsl

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

62

ANEKTPNYECKUIA TOK B pacTBOpax U
pacnnaBax 3/EKTPOIUTOB.
ANeKTpoNnTMYeCKasa auccoumarms.
DNeKTponns3

bubnunoteka LIOK
https://m.edsoo.ru/ff0c82ba

63

ANEKTPUYECKUNIA TOK B rasax.
CamocTosiTeNbHbIN 1
HecaMOCTOATE/bHbIA pa3psd. MonHus.
Mnasma

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

64

AnekTpuyeckue Npubopsbl 1
YCTPOICTBA M UX NPaKTUYecKoe
npuMeHeHve. MNpaBuna TEXHUKN
6e3onacHoCTu

bubnunoteka LLOK
https://m.edsoo.ru/ff0c86fc

65

O606LLaroLLMil YPOK MO TeMe

bubnunoteka LLOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

«[1OCTOSHHbIA 3NEKTPUYECKNIA TOK.
TOKM B pa3/IMyHbIX cpefax»

https://m.edsoo.ru/ff0c88be

KonTtpouabHnas pa6ora Ned no reme

bubnmoteka LIOK

66 «I1oCTOTHHBIN JIEKTPHUYECKUH TOK. 1 1 https://m.edsoo.ru/f0c8aga

Toxu B pa3InyHbIX cpegax»

IoBTOpEeHue u 0600IIEHUE. 24

67 IMpomexyTounas arrectanus (BITP) 1 1 bubnunoteka LLOK

3a kypc ¢pusuku 10 kiaacca https://m.edsoo.ru/ff0c8c56
68 PeLleHue 3agaHunin Mo MaTepranam 1 0 bubnunoteka LIOK

El3 https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB IO 68 5

NMPOIrPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC (¢usuka)

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuseckue u3yuyeHusi oOpa3oBaTejibHbIE
padoTbI padoThbI pecypeni
JEKTPOANHAMMKA. 114
[MOCTOSAHHbIE MarHUTbI U UX

1 B3aMMofeicTeme. MarHuTHOe none. 1 Bubnmnoteka LLOK
BekTop MarHMTHON MHAYKUMW. JTUHUA https://m.edso00.ru/ff0c9778
MarHUTHON MHAYKLMK
MarHuTHoe nosne NPoBOAHMKa C

) TOKOM. OnbIT 3pcTesa. 1 Bubnmnoteka LLOK
B3avMmogelicTBre NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NabopatopHasa pabota Nel «/13yyeHune 1 1 Bubnmoteka LLOK
MarHUTHOIrO MO KaTyLUKM C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTB/E MarHUTHOrO Nons Ha
NPOBOAHUK C ToKOM. Crna Amnepa.

4 NabopatopHasa paboTa No2 1 1 Bubnnoteka LLOK
«MccnefoBaHune aenicTBns https://m.edsoo.ru/ff0c9acO
MOCTOSHHOIO MarH1Ta Ha pamky c
TOKOM>»

[elicTB/E MarHUTHOrO Mons Ha

5 [BVKYLLYIOCSA 3apSXKEHHYIO YacTuuy. 1 Bubnnoteka LLOK
Cwuna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
NopeHua

6 DneKTpoMarHUTHasa MHAYKUmMA. NoToK 1



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

BEKTOpa MarHUTHOW nHaykuun. 34C
WHAYKLMW. 3aKOH 3/1eKTpOMarHUTHOA
NHAYKUMK dapages

NabopatopHas paboTta Ne3

«MccnepoBaHme 3aBUCMMOCTU

7 «MccnepoBaHve aBneHNs 1 bubnmoteka LIOK
A X https://m.edsoo.ru/ff0cal50
3IEKTPOMArHUTHON NHAYKLUUWY
WHAYKTUBHOCTL. HABNeHne
8 camovHaykuumn. 34C camonHAYKLNN. Bubnmnoteka LLOK
3Heprua MarHUTHOrO NONA KaTyLLKK C https://m.edsoo.ru/ff0ca600
TOKOM. ONIEKTPOMarH1MTHOE nose
TexHUYecKme yCTPonCTBa 1 UxX
NMPUMEHEHME: MOCTOSAHHbIE MarHuThI,
9 3N1eKTPOMArHuTbI, 3N1EKTPOABUTaTE b, 1
YCKOPUTENN 3/1EMEHTAPHbIX YaCTULL,
NHAOYKLMOHHAA neyb
10 O6o6waroLmnin ypok «MarHmTHoe 1 Bubnnoteka LLOK
nose. ANeKTpomarHMUTHas NHAYKLUNS» https://m.edsoo.ru/ff0cab82
KonTpoasnas pa6ora Nel nmo teme
11 «Marl:mnme nI;ne 1 1 bubnmoreka LIOK
) https://m.edsoo.ru/ff0cad58
:‘)JIeKTPOMaFHI/ITHaH HHAYKIUS»
KOJIEBAHUS U BOJIHBI. 234
CB060HbIE MeXaHUYeCKme
KonebaHus. MapMOHMYecKme
12 KonebaHus. YpaBHeHve 1 bubmmoreka LIOK
' . https://m.edsoo.ru/ffOcaf06
rapMOHNYECKUX KonebaHwui.
MpeBpaLleHne aHeprum
NabopatopHas paboTa Ned
13 paTophas p 1



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

nepuofa Masbix KonebaHuin rpysa Ha
HUTW OT A/IMHbI HUTW N Maccbl rpy3a»

14

Koneb6arenbHblil KOHTYP. CBOGOAHbIE
3N1EKTPOMarHUTHble KoniebaHms B
naeanbHOM KoniebaTeNlbHOM KOHTYpe.
AHanorns Mexxay MexaHnm4ecKummn v
3NeKTPOMarHUTHbIMW KONebaHUAMM

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

15

16

17

18

19

®opmyna TomcoHa. 3aKoH
COXpaHeHMUs 3HePrn B NAea/IbHOM
KonebartesibHOM KOHTYpe

MpefcTaBneHNe 0 3aTyXatoLmx
KonebaHusX. BbIHY)XXAeHHble
MeXaHn4eckue KonebaHms. Pe3oHaHcC.
BbIHY)XX/IEHHbIE 3/1EKTPOMarHUTHbIE
KonebaHus

[MepeMeHHbI TOK. CUHYCOMAANbHbIN
nepeMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
AEVCTBYHOLLEE 3HAYEHWNE CU/TbI TOKA U
HanpsKeHns

TpaHcthopmatop. Npon3BoaCTBO,
nepefaya n noTpedneHue
3NeKTPUYECKON 3Heprum

YCTPOIACTBO U NPaKTUYECKOe
MPUMEHEHMNE 3NIEKTPUUECKOT0 3BOHKA,
reHepaTtopa nepemMeHHOro TOKa, NMMHWIA
anekTponepeaady

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

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

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

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

20

JKONOrnYecKmne pucku npu
MPOV3BOACTBE 3/IEKTPO3HEPT UM,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KynbTypa ncnonsb3oaHums
3M1eKTPO3HEPT UM B MOBCEAHEBHON
XKN3HM

MexaHn4ecKue BOJHbI, YCN0BUA
pacnpocTtpaHeHus. MNeprog. CKopoCTb

Bubnmnoteka LLOK

21
pacnpocTpaHeHUsa N A/MHA BOJHbI. https://m.edsoo.ru/ff0cca54
[MonepeyHble 1 NPOAO/bHbIE BOSHbI

99 3BYK. CKOpOCTb 3BYKa. [[POMKOCTb Bubnnoteka LLOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ff0cccOc
ONeKTPOMarHUTHbIE BOJHbI, UX
CBOMCTBa N CKOPOCTb. LLikana

23 3N1eKTPOMarHUTHbIX BOSH. MNpUHUMNLI bubnmoteka LIOK

P - IPVIRG https://m.edsoo.ru/ffOccfe0
pagnocBeasun u TenesuaeHNs. PassuTne
CpeAcTB cBA3N. Pagnonokawms

24 O606LatoLLKMin ypoK No TeMe No TeMe
«KonebaHus 1 BOMHbI»

o5 Kontpoabsnasi padora Ne2 mo teme Bubnnoteka LLOK
«KoJsie0anus u BOJHBI» https://m.edsoo.ru/ff0cc6f8
MpsMONIMHENHOe pacrnpocTpaHeHne

26 cBeTa B OIHOPOAHOA cpefe. Bubnmoteka LLOK
TOouyeuyHbI UICTOYHWMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI OTPaXKEHNA

27 cBeTa. MoCTpoeHne N306paxKeHNiA B bubmmoreka LIOK

' https://m.edsoo.ru/ffOcd4e0
MI0CKOM 3epKasie
MpenomneHve ceeTa. NonHoe
. Bubnnoteka LLOK
28 BHYTpeHHee oTpaxkeHue. [NpefenbHbIN

Yron nosHoro BHYTPEHHEro

https://m.edsoo.ru/ffOcd7f6



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

OTpaKeHWs

NabopaTopHas pa6oTta Ne5

bubnmnoteka LLOK
29 «Mamepenme nokasarens 1 ! https://m.edsoo.ru/ff0cd67a
NpPenoMIeHNsa CTEKa»
JNnH3b1. MocTpoeHme n306paxkeHnli B
30 nuH3e. Popmyna TOHKON NNH3bI 1 bubmmoreka LIOK
-+ POPMY. ' https://m.edsoo.ru/ffOcddle
YBemyeHne NH3bI
NabopaTopHas pa6oTta Ne6

31 «lccnepoBaHme CBOMCTB 1 1
N306paXKEHNIN B INH3AX»

Ancnepcus ceeta. CNOXHbIA cocTaB

39 6enoro ceeta. LiBeT. J/labopatopHas 1 1
paboTa Ne7 «HabntogeHve gucnepcum
cBeTa»

VHTeptepeHLms ceeTa. Audpakums Bubnnoteka LLOK

33 N 1
cBeTa. npakumnoHHasn peLleTka https://m.edsoo.ru/ff0ced22
[MonepevyHOCTb CBETOBbLIX BOJH.

34 Monsapusauma ceeta. ONTnUYeckune 1 Bubnnoteka LLOK
nprubopbl 1 YCTPOICTBA U YCNOBUSA X https://m.edsoo.ru/ff0cf02e
6e30MacHOro nprMeHeHus

OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH. 54
I"paHnLbl NPUMEHUMOCTM
KNaccuyeckom MmexaHuKu. MocTynarbl Bubnmnoteka LLOK

36 < 1
crneunansHou Teopun https://m.edso0.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENIBHOCTL O4HOBPEMEHHOCTMU.

Bubnnoteka LLOK

37 3amep/ieHVe BPeMEHN N COKpaLleHne 1

ANHBI

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
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

SHeprus n UMNyNbLC PENSTUBUCTCKOA
38 yacTumupl. CBA3b Macchl C 3HEPruein u 1 bubnuoreka LIOK
Hbl. P https://m.edsoo.ru/ff0cfc68
MMNYNbCOM. DHEPrus nokos
O606LLatoLLMIA YPOK M0 TeMe
«OnTrKa. OCHOBbI CNeLnanbHON
TEopUn OTHOCUTENBHOCTU»
Kontpo asi padora Ne3 o Teme
39 oziixm({) ’:lpBI)I Tn " Hb; 11\‘; 1 1 bubnmoteka LIOK
« a. LCHOBDL CHCHHATLHO https://m.edsoo.ru/ffOcf6f0
TCOPUH OTHOCUTECJIBHOCTH
KBAHTOBASA ®U3UKA. 154
40 ®oToHLI. Popmyna MNnaHKa. SHeprus 1 Bubnmnoteka LLOK
N UMNY/bC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITE U UCCNefoBaHNe BuGnuoTeka LIOK
4 (pooadpepekTa. OnbiTel A. T . https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOHbI POTO3((PeKTa. YpaBHEHNE
42 3|7|HLUTe§)Ha Czd()i)oma(p(f)ema 1 bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» ¢oToaggekTa
[asneHuve ceeta. OnbIThl 1. H.
43 NebeneBa. XMMYeCKoe encTene 1 bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4YecKre yCcTponcTBa 1
NpaKTU4ecKoe NpPUMeHeHNe:
44 1
(DOTO3NEMEHT, (hOTOAATUMK,
conHeYHas 6atapesi, CBETOAMOL
45 PelueHme 3aaa4 No TeMe «O/IEMEHTbI 1 Bubnmoteka LLOK
KBAHTOBOW OMTUKMN» https://m.eds00.ru/ff0d0302
46 Mogens aTomMa ToMmcoHa. OnbIThl 1 Bubnmoteka LLOK



https://m.edsoo.ru/ff0cfc68
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

Pe3ephop/ia Mo PacCesHNI0 O-YacTuL.
MnaHeTapHas MoJeNb aToMa

https://m.edsoo.ru/ff0d091a

Bubnmnoteka LLOK
47 Moctynatsl b
ocTyna opa https://m.edsoo.ru/ff0dOafa
3nyyeHune v nornoileHne poToHOB

48 n V|3|I1e exope aTOM;ch 0 HC()*)FO OBH#A bubnuoreka LIOK

P pexoa o A yp https://m.edsoo.ru/ff0dOafa
3Heprumv Ha gpyrow. Buabl cnekTpos
BosiHOBbIe CBOICTBA YacTuL, BosHbI

49 Ae Bpoiing. KopnyckynsipHo- Bubnnoteka LLOK
BO/IHOBOW Ayanim3m. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY)XAEHHOE U3/y4eHune
OTKpbITME pagnoakTUBHOCTU. OnNbIThl

50 PesepopAa no onpeseneHnto coctasa bubmmoreka LIOK

https://m.edsoo.ru/ff0d0fd2
pagmnoakTUBHOIO U3/Ty4eHUs
CsolicTBa asib(pa-, 6eTa-, raMma-

51 n3ny4veHuns. BnusaHve
pagnoaKkTUBHOCTU Ha XXKMBble
OpraHu3mbl
OTKpbITUE NPOTOHA U HEWTPOHA.

59 M3oTonbl. Anba-pacnag. Bubnmnoteka LLOK
ONEKTPOHHbIN U MO3UTPOHHbIN 6eTa- https://m.edsoo.ru/ff0d1162
pacnag. Mamma-unsnyyeHve
3Heprusa CBA3W HYK/TIOHOB B A4pe.

AfepHble peakunn. ALepHbIN peakTop.
53 I‘Ip'o%nemj I'IeUICI'IeKTl?'/IBiI i i bubnmoreka LIOK
P , MeP ' . https://m.edsoo.ru/ff0d1356
9KO/IOTMYECKME acneKTbl AAepHOM
SHepreTukm
54 JneMeHTapHble YacTuLbl. OTKpbITUE Bubnnoteka LLOK

no3uTpoHa. MeTofpbl HabnAeHUS U

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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PerucTpauumn afieMeHTapHbIX YacTul.
Kpyrnblii cTon «®yHaaMeHTabHbIe
B3aMOAECTBIS. EAUHCTBO
(hr31YECKOii KapTUHBI MUpa»

55

IQJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKU. T4

JTanbl pa3BUTUA aCTPOHOMUN.
MprknagHoe 1 MMPOBO33PEHYECKOE
3Ha4yeHne acTpoHoMUK. Bug,
3Beé3HOro Heba. Co3se3aus, Apkue
3B€3[bl, MNaHeTbl, UX BUANMOE
ABuXeHne. ConHeyHasa cuctema

56

57

58

59

ConHue. ConHeyHaa akTMBHOCTb.
NcTouHUK 3Heprum ConHua 1 38€34

3B€3/bl, X OCHOBHbIE
XapaKTepUCTUKN. 3Be34bl [NaBHOW
nocneaoBaTeNnbHOCTU. BHYTpeHHee
CTpoeHMe 3B€34. CoBpEMEHHbIE
NPeACTaBIEHNS O MPOUCXOXKAEHNN 1
agontouun ConHua v 38e3f

MneuHbIin MyTb — Halwa ManakTuka.
MonoxkeHne n asmxeHne ConHua B
anakTuke. ManakTMKK. YépHble abipbl
B A4pax rajlaktmk

BceneHHas. PaszberaHume ranakTuk.

Teopusa BoMbLLIOro B3pbIBa.

PennKToBOoe 13nyyeHue. 1
MeTaranaktmka. HepelleHHble

npo61eMbl aCTPOHOMUW

60

O606LWaroLLKin YpoK No TeMe 1




«QNIEMEHTbI aCTPOHOMUN U
acTpoU3NKN»

61

KonTposbHas padora Ne4 mo teme
«JIeMeHTBbI ACTPOHOMMH U
acTpodu3ukm»

OBOBIIA

IOIIEE ITIOBTOPEHME. S4

62

O606LatoLWLmMiA YpoK. Ponb hunsnkm v
acTPOHOMUW B 3KOHOMUYECKOW,
TEXHO/I0rMYECKO, CoLMabHON 1
3TUYECKOM chepax AesaTenbHOCTU
yenoseka

63

O606LLatoLLMiA YPOK. POfb U MECTO
(hM3MKN 1 aCTPOHOMIM B
COBPEMEHHOI Hay4YHOI KapTVHe M1pa

64

O6o6LatoLLmMii ypoK. Ponb
(h13nyeckor Teopumn B (HOPMUPOBAHIM
NPeACcTaBIeHNA O (hN3NYECKOM
KapTuHe Mupa

65

66

IIpome:xxyTouHast arTecTanus (TecT)
no ¢usuke 3a kypc 11 kiaacca
O6o6uwaroumnin ypok. MarHmTHoe
none. dNeKTpoMarHUTHas HAYKLMS

67

O6o6LatoLLmMii ypoK. OnTuka.
OCHOBBbI CreLnaibHOl Teopun
OTHOCWTENbHOCTM

OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

67







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






