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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 npeameTaMu. 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 OKpyXKatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
[/19 eCTECTBEHHO-HayUYHbIX YYeOHbIX MpPeAMEeTOB, NMOCKO/IbKY (IM3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3myeckoin reorpagmein M acTpoOHOMMER. cnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHooOpa3HbIX TEXHONOrMA B Cepe 3HEpPreTMKM, TPaHCNopTa, OCBOEHUA
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 BbIMOSHEHNW UMW YYebHbIX UCCNef0BaHWA,

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 BCEX 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
(hopmMunpoBaHMe NpPeacTaBneHNiA 0 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 3KONOrMYECKUMI 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
coAepXaHus, MNOCBAWEHHbIX  3KOMOrMYecKUm npobnemaM  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 PU3NYecKme Teopun ((hopmMmUpoBaHMe NPeACTaBEHNIA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX  MPEACTaBMEHMAX O  NpUpoge,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CYeT opraHu3aumm 3KCNepuMeHTa/IbHON AeATeNbHOCT 00y4vatoLMXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U labopaTopHbIX  paboT,
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 0OCOBEHHOCTE MNMaHWPOBaHUS 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.

Bonbllioe BHMMaHWe YAeNseTcsd PeLeHU0 PacyYeTHbIX W KauyeCTBEHHbIX
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 pas3genos. [/19 KaueCTBEHHbIX 3a4a4y NPUMOPUTETOM ABMSKOTCA 3a4aHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (U3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmMm 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 €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (M3MKM [O/MKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaIbHOW  A0CTaTOYHOCTM W 0bGecneyvnBaeT  MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

JlabopatopHoe o6opynoBaHMe [ANS YYEHUMYECKMX 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 UM UMMPOBbLIX NPUOOPOB, 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
N3YYeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYyaslbHbIX WU 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 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, TEXHUKMN N TEXHOSIOTNA.

JoCTKeHNe 3TUX Leneint 06ecneumBaeTCca pelleHneM Cregyowmnx 3agad 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 aCTPOU3NKWY;

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
(hm3nyeckorM Mofenblo, 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/aJeHMe MeTofaMN CaMOCTOATE/IbHOIO MIaHWPOBaHWUA 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 [AeSATENIbHOCTH.

Ha wn3syyeHne u3nku (6a30BbIi YPOBEHb) Ha YPOBHE CpeAHEro 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 BbI6OP
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 npupoge. HayyHble METOAbl MO3HAHWUS OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpOLIeCCe 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 (m3nkM B (POPMMPOBAHUN 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 MEXaHWUYEeCcKOro [ABVKEHUA.
Cuctema otcyeTta. TpaeKTopus.

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

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

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpnBonuHeiHOe  ABMXKEHME.  [BMXKEHWE  MaTepuanbHOW  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YT10Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

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

Jlemoncmpayuu

Mogenb CUCTEMbl OTCYeTa, UAMOCTPaUMSA KUHEMATUYECKUX XapaKTepUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro oA YriomMm K rOpu3oHTY WU
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHUA MeXAy nNyTAMM, MPOWMAEHHbIMK 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 BCeMUpHOro TAroteHmsa. Cuna TaXKecTu. [lepsBas KocMMUYecKas
CKOPOCTb.

Cwuna ynpyrocTtu. 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 NMOKOSA, KaUeHN 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 AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

MMnynbC MaTepuasibHOM TOYKWM (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 aHeprus yrnpyro
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 Heynpyrve CTo/IKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

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

WccnegosaHne €BA3M paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOJENCTBMA YacTuL, BellecTBa. Mopenn CTPOEHMsI Tas30B, >KUAKOCTEN U
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBa HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BelllecTsa. [locTosHHas ABoragpo.

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



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJIEKY/ISIPHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. M3onpoLecchl B naeanbHOM rase ¢ noCTOAHHLIM KO/IMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/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.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUpYyoLLas NPMPOAY AaBeHNs rasa Ha CTEHKM COCY/a.

OnbITbl, WTOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

VccnefnoBaHvie 3aBUCUMOCTU MeXAyY napaMeTpamMun COCTOAHMS PaspexXeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPEHHSAS 3Heprus TepmMoAMHaMUYECKOA
CUCTEMbI 1 CNOCO6bI ee n3MeHeHus. KonnyecTtso TensoTbl U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeanbHOro  rasa.  Buabl  Tennonepegauu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y eNnbHas TernN0eMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

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

BTopoli 3akoH TepmoavHamMunK. HeobpaTMMOCTb NPOLLECCOB B MPUPOSE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TenioBo MaluuHbl. LiMkn KapHo ¥ ero Kos@uuMeHT Mose3Horo
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6bKM M3 OYTbINKM NOJ AEACTBMEM CXATOro BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTem TpeHus (BUAEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

Mapoobpa3oBaHne U KoHAeHcaums. cnapeHne n KuneHve. ABCoNOTHasA v
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teepaoe Teno. Kpuctannmueckue n amopdHble Tena. AHM30TPONKS CBOWCTB
Kpuctannos. XXugkue kKpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMATEePUasoB, 1 HAHOTEXHO/IOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu noHWXeHHOM [aBNeHUW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptuie pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
AnekTpm3auma  Ten. OneKTpuuveckuii 3apag. [Ba Buaa 3MeKTPUYECKMX
3apafoB. MPOBOAHWMKN, OMANEKTPUKM W MONYMNPOBOAHWUKNA. 3aKOH COXpaHeHWs
3NIEKTPUYECKOTO 3apsja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
AnekTpnyeckoe none. HanpsKEHHOCTb  3MeKTpUYeckoro nonsd.  MpuHumn



Cynepnos3vuum 3NeKTPUYECKUX Nonei. 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/IEKTPOCKON,
3/IEKTPOMETP, 3/IeKTpOCTaTUYeCKas 3aliuTa, 3a3eM/ieHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONUPOoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNeKTpu3oBaHHbIX Terl.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT  n/oliagun
MNACTUH, PACCTOAHUS MEXAY HUMW N AN3NIeKTPUYECKOM NPOHMLAEMOCTH.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUS CYLLECTBOBAHUS 3/IEKTPMUYECKOro 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.

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPAbIX  METa//iIoB.  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  pacnnaBax  3/1eKTPONTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



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

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PEeocTaT, WCTOYHWKM TOKa, 3/IeKTpoHarpeBaTesibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBEHUA UWINHAPUYECKUX 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/INIOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLENA CUMbI UCTOYHMKA TOKa U 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.

Mesicnpeomemuvie nowsimusi, 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, runepbona, X rpaiMKn U CBOMCTBA, TPUIOHOMETPUYECKNE PYHKLMNN:
CWHYC, KOCUHYC, TaHTeHC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonocusn: mexaHN4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocMmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumust: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHMEe aTOMOB 1 MOJIEKY/1, MOJlb
BelLLecTBa, MOMIApHas macca, TensoBble CBOWCTBA TBEPAbIX TeN, >XUAKOCTEN W



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

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMSt B TeXHMKe, MOALIMMHUKWA, WCMONb30BaHME 3aKOHA COXPaHeHUs
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAaHOTEXHOMOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3NeKTPOnprGopoB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MMocTosHHbIE  MarHuTbl.  B3auMofeicTBMe  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 NPOBOAHWMKA M 3aMKHYTOrO KO/bLEeBOro
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 MarHMTHOM 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
CaMONHAYKLUNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

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



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa 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 3M1EKTPOABMXKYLLENA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHe 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.

Kone6aTenbHblii KOHTYp. CBOOOAHblE 3MEKTPOMarHUTHbIe KonebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasbHOM KonebaTe/lbHOM KOHTYpe.

MpeacTaBneHne 0 3atyxarowmx KonebaHnax. BbIHYyX/AeHHble MexaHU4ecKue
KonebaHus. Pe3oHaHC. BbIHYXXeHHbIE 3/IEKTPOMarHMTHbIE KonebaHus.

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

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3Heprun. SKOMOrMYecKne PUCKM NMpu MPOU3BOACTBE 3MEKTPOIHEPrMK. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHn4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

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.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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 IIEKMPOMACHUNMHbBLE 60IHbl

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 anekTpomarH1MTHoOi BonHe. CBoOlCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
NHTEpdepeHUns. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJTH.

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

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKOBasi AMArHOCTMKa B TEXHWUKE W MeauumMHe, paaap,
pagvonpUEMHUNK, TENEBU30P, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHUs MeXaHUYeCKX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

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



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHve, Nonsapusaums, audpakums, MHTepmepeHLms.

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 MPeIoMIEHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowme ©  paccevBarolime fMH3bl.  TOHKasa /iMH3a.  POKYCHOoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. WHTepdepeHums ceeta. KorepeHTHble MCTOYHWUKM.
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOMePEeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakumoHHas pelleTka. Ycnosue HabnoaeHus
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKLUNOHHYO PELLETKY.

Monapusalma ceeTta.

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

Jlemoncmpayuu

MpAMONMHEHOE pacnpoCTpaHeHWe, OTPaXKeHWE W MPenoMSIeEHNe CBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXKeHe. Mogenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcun ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLLH NPU3MbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLETKM.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
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.
OTHOCMTENBHOCTL OAHOBPEMEHHOCTWN. 3aMef/IeHe BPEMEHU U COKpaLLieHue
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. Popmyna MNnaHKa CBA3N 3HEPTUN POTOHA C ero YaCcTOTOW. DHeprus
N UMMY/bC (POTOHA.

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

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe aeiicTeme ceeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

®oTO3(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosniHeyHas Garapes.

Tema 2. Cmpoenue amoma

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

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

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

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



Llemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpeneneHvie 4NHbLI BONHbI N1asepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [0Ka3blBalOLMe C/MOXKHOCTb CTpoeHua fAgpa. OTKpbITUE
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnpefeneHvW0  cocTaea
pagMoakTUBHOrO u3ny4deHmsi. 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 cUHTE3 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. WCTOYHMK 3Heprum CofHUa W 3BE34.
3Be34bl, UX OCHOBHble XapaKTepUCTUKW. [lMarpaMma «CnekTpasibHblil Knacc —
CBETMMOCTb». 3Be3fbl [/1aBHOW MOC/ef0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» NS 3Be3[ [/TaBHON MOC/eA0BaTeIbHOCTN. BHYTpeHHee CTpoeHue



3e34. CoBpeMeHHble MpPeLCTaBEHNA O MPOUCXOXAEHUN U 3BontouMmM 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 BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMNO/Mb30BaHNEM KOMMbIOTEPHbIX
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, TEXHOJIOMMYECKOWA,
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
()M3MYECKON KapTWHbI MUpa B 00LLEM 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,
6MOI0TUKN, XUMKK, Teorpatumn 1 TEXHOIOTNMN,

Mescnpeomemnvie nonsmusi, 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,
onpeneneHne Naowaan NIocKuxX uryp n oobema 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 00pa3oBaHMs KPUCT//IMYECKON PELUETKM, CMeKTPpasibHbIN
aHanus.



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

Texnonocusi:  NNHWAW  3MIEKTPONepesay, TreHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABuraTenb, MHAYKLMOHHaA Medb, pajap, PagvonpueMHUK, Tenesun3op,
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 npegmetra «®duU3nKa» Ha YPOBHE CpefHEro 06Lero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS Y4eOHOro npeameta «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOr0o O6LLECTBa, paclUMpPeHnE >XXU3HEHHOTO
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
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06OLLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

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

YMeHMe B3aMMOZeCTBOBaTL C COLMa/IbHbIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2)IaTPHOTHYECKOTr0 BOCIIUTAHMS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LLeHHOCTHOE OTHOLLEHME K TOCYAapCTBEHHbIM CUMBOMAM, AOCTUXKEHUSAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKMN;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOBGHOCTbL OLEHMBaTh CUTYauMiO M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTUPYSACL Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTK, B TOM 4uC/E B
[EeATeIbHOCTU YUYEHOr0;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

3CTETMYECKOE OTHOLLEHME K MUY, BK/TKOYas 3CTETUKY HAYYHOrO TBOPYeCTBa,
MPUCYLLIErO (IM3MYECKOIN HayKe;



S)Tpya0BOro BOCIMTAHMS:

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 CMNOCOOHOCTL K 06pa30BaHMio 1 caMo06pa3oBaHMio B 06/1aCTU
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

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

NNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpee Ha OCHOBe
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

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

7)IIeHHOCTH HAYYHOT' O MO3HAHUSA:

ChOpMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO 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 AeiiCTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3adaBaTb MapamMeTpbl M KpUTEPUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM U MPOTMBOPEUMs B  paccMaTpyBaeMbIX
(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;
KOOpPAMHMPOBaTb W BbIMOMHATL  paboTy B YC/NOBUSIX  peasibHOro,
BUPTYaNIbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMUHOMOTMEN, K/HOUYEBLIMW MOHATUAMU N METOAaMu
(hn3MyecKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BWAAMW AEATENbHOCTU MO MOJlYYEeHWO HOBOrO 3HaHWS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb FMMNOTe3y €€ peLleHUsi, HaXOoAWUTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPXAEHWUIA, 3aaaBaTb NapaMeTPbl U KPUTEPUN PELLEHNS;

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

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

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XXUN3HEedesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHMA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

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

BNafeTb HaBblKaMK MOMYYEHUS| MHGOPMALMKA (IU3NYECKOrO COAepPXXaHus U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/IOTNIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATMBHbIX M OpraHun3auMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHus B pas3/IM4YHbIX hopmartax c
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmn3auum.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYLLECTBNATb  OOLUEHME Ha YpoKax (WM3NKM WU BO  BHE-YPOUHOI
[EeATENbHOCTWN,



pacno3HaeaTb  MPEeANOCbINKN  KOHDAMKTHBIX — CUTyauuii 1M cMmsryatb
KOH(NKTBI;

PasBEPHYTO M NIOTMYHO M3naraTb CBOKO TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPefCTB;

MOHMMATb W MCMO/Mb30BaTb MPerMyLLecTBa KOMaHAHON U MHAMBUAYASTbHON
paboThl;

BbIGUpaTb TEMATUKY M METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONeKTUBA;

NpUHUMaTb  LeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPAUHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensitb PO C YYETOM MHEHWI Y4YaCTHWMKOB, 00CY»XAaTb pe3y/bTaTbl
COBMECTHO paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa M KaX4oro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegnaraTb HOBble MPOEKTbI, OUEHMBaTb WAEW C MO3MUUN  HOBM3HBbI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMoOBefeHNe B  Pas/INYHbIX
CUTYyaLmsX, NPOSBAATL TBOPYECTBO U BOOGPaXKeHUe, ObITb MHALMATUBHbLIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3NKN W aCTPOHOMWUW, BbISBNSATL MPO6GAEMbI, CTaBUTb U (DOPMYNNPOBATH
COOCTBEHHbIE 3a7a4u;

CaMOCTOATE/IbHO COCTaBMIATL MMaH pPeLleHnst PacYETHbIX U KaueCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLNsAM;

pacLUMpsATb paMKM Y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

[ienatb 0CO3HaHHbIA BbIOOP, AaprymeHTUpoBaTb ero, 6patb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNe;

OLeHMBaTb MPUOBPETEHHBIIA OMbIT;

CrnocobcTBoBaTb (POPMMPOBAHMIO W MPOSABMEHUIO 3pyauumMm B 06nacTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOH2UILHLII71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [AEATENbHOCTD,
OL,eHVBaTb COOTBETCTBME Pe3y/bTaToB LieNAM,;

BMafleTb  HaBblkaMW  MO3HaBaTe/lbHOM  pePieKcUM  KaK  OCO3HaHWA
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMbI PeieKCUn ANs OLEHKN CUTYauuu, Bbibopa BEPHOMO
peLleHuns;

YMeTb OLIEHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUEHUA MO UX
CHVKEHWIO;

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

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

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

NMpu3HaBeaTb CBOE MPaBo M MpaBo APYrnx Ha oLwmnbKu.

B npouecce AOCTMXEHUSA NMYHOCTHBLIX Pe3yNbTaToB OCBOEHWS MPOrpamMmbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BK/HOYAKOLLEro CrnocobHOCTb MOHMMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperynnMpoBaHuns, BK/IHOYAIOLLEr0o CaMOKOHTPO/b, YMeHWe MNpUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefAeHWe, CMOCOOGHOCTb  afanTUpPoBaTbCA K
3AMOLMOHA/IbHLIM M3MEHEHWNAM U NPOABNATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO Lienn n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXXHOCTEW;

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

COLMaJIbHbIX HaBbIKOB, BK/THOUAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrvMu NoabMK, 3a60TUTLCA, NPOSBAATL MHTEPEC U paspeLlaTs KOHMINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHUy 06y4yeHns B 10 kiaacce NpegMeTHble pe3y/bTatbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

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

YUMTbIBaTb rpaHuLbl MPUMEHEHWUA U3YYeHHbIX (PU3NYECKUX MOfesNein:
martepuasibHas ToYKa, MHepumaibHas cucTeMa oTcyeTa, abCoMTHO TBEPLOE Teso,
naeasibHbIA ra3, MoAenn CTPOEHWS ras3oB, XXMUAKOCTEN U TBEPAbIX Tesl, TOYEeUHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCKNX 3aaay;



pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSIMOJIMHEHOe
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tes, U3MEHEHNE 06beMa Te/ NPY HarpeeaHun (OXNaXaeHUn), TeNI0BOe
paBHOBeCKE, MCMapeHue, KOHAEHCauus, MnfaBneHue, KpUCTan3auns, KuneHue,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NleKTpm3aLUmsa Tes, B3aMMOencTBue 3apaoB;

OMMCbIBaTb MeXaHUYecKoe ABWXKEHME, WUCNOMb3ysa (U3NYECKME BENUUUHDI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(hPM3MYECKNA CMbICT UCMOSb3YeMbIX BEIMYUH, WX 0603HAYeHUA W eauHULPbI,
HaxXoAnTb (hOpMY/ibl, CBA3bIBAKOLLME JaHHYH (IUM3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

ONUCbIBaTb M3YyYeHHble TernoBble CBOWCTBA TeN W TensoBble SB/EHUS,
NCMonb3ys (hM3MYeCKMe BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHETMYeCKas 3HEPrusi XaoTUYeCKOro ABWXKEHUS MOJEKYS, cpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEMJIOThbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BEMIMYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3MYECKYHO BENIMUNHY C APYTMMUN BE/IMUMHAM,

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHnst (NpoLecchl), UCNOMb3ya (U3MYECKMe BeNMUMHbI: SNEKTPUYECKUIA 3apsf,
3NEKTPUYECKOE MOJie, HANPSHXKEHHOCTb MO/, NOTEHUMa, Pa3HOCTb MOTEHLMAO0B;
Npy onucaHWM nNpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAuHULbI; YKasblBaTb (DOPMY/ibl, CBS3blBatOLLME
AaHHYI U3NYECKYIO BE/IMUMHY C APYTUMI BENMNYNHAMU;

aHa/IM3MpoBaTb (PU3NYECKUE MPOLECChl U ABMEHUA, UCMO/b3ya (PU3NYECKMe
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHLUMN CYNeprnosnumyv Cu, MPUHUMN pPaBHOMPaBUA WHepUUasibHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOpUK0 CTPOEHMSI BeLLecTBa, rasoBble
3aKOHbl, CBA3b CPeAHEN KMHETUYECKOW 3HEPrumM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TEMMepaTypoi, nepBbId 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOTO 3apsda, 3akoH KynoHa, npu 3TOM pas3nnyaTb C/NOBECHYHO



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

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

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMO/b30BaHWEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobvpaTb YCTaHOBKY W3 MpPeoXKeHHOro 060pyfoBaHMs, NPOBOAUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  Be/IMYMHAMKM  C
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBefeHN 1CCnefoBaHniA B
pamkKax y4ebHOro aKCnepuMeHTa, Y4eOHO-MUCCNefoBaTENIbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
060opy10BaHUS;

pelaTb pPacyeTHble 3adayn C SBHO 3afaHHON (U3NYECKOn MOJENbIO,
MCNoNb3ys (HM3nMYeCKMe 3aKOHbI U NPUHLMMBI, Ha OCHOBE aHaIM3a YCI0BUA 3a4a4uu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6Xo4MMble ANS €€ pelleHus, NPOBOAUTL PacY€Tbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4ecTBEHHbIe 3aayu: BbiCTpamBaTb IOMMYECKN HENPOTUBOPEYMBYHO
LIENOYKY PacCy>AeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hmsnyeckmne SBNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeacTaBneHns y4ebHOM U HayYHO-MONYNSAPHON MH(opPMaLuK, NOMYyYeHHON 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKMaAa POCCUACKMX 1 3apyBEXHbIX YUYEHbIX-PUN3NKOB B
pa3BMTME HayKu, OObACHEHWE MPOLECCOB OKPYXKaloLllero mupa, B pasBuUTUe
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3MKE B MOBCEAHEBHOM YXM3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ npruéopammn N TeEXHUYECKUMU



YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeAEHNSA B OKPY>KatoLLelt cpese;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XKA0ro M3 YYaCTHUKOB rpynmbl B peLeHne paccMaTpuBaeMoii Npo6iemMbl.

K KoHuy o06yyeHus B 11 kuacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU U
TEXHO/OMMI, B MPaKTUYECKON AeATENbHOCTU NOAei, LEeNoCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/lb aToMa, HYKNOHHas MOAEeNb aTOMHOMO sfpa Mpu peLlleHnn (rU3nYecKmx
3ajau;

pacrnosHaBaTb M3NYecKne SBneHns (NPOLECChbl) N 0OBACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMUKM U KBAHTOBOWN (IU3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOe AeWCTBUA TOKa, B3aMMOLEeNCTBME
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTep(epeHUns, Augpakums u - nonspusaums  CBeTa, AMCNepcus  CBETA,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3N1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas3/MYHbIX  cpen) WU
3N1EKTPOMAarHUTHble ABMEHNSA (NPOLECCh), MCMONb3ys (U3NYECKNE BENNYUHDI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/EHME, Pa3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
raPMOHUYECKUX  3MEKTPOMArHUTHBIX  KO/eb6aHUi, (POKYCHOe paccTosHue U
ONTUYeCKas cuna NMH3bI, MpY ONMCaHUM MpPaBWUIbHO TPAKTOBaTb (U3NYECKUIA
CMbIC/T WCMO/Ib3YEMbIX BEIMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMMCbIBaTb M3YYeHHble KBAHTOBble $B/MIEHWA W MPOLECCHl, WUCMO/b3YS
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCMO/b3yeMbIX BEIMYUH, UX 0003HAYEHUS M efUHWULbI, YKasblBaTb (OPMY/bl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUA, UCMOMb3ya (PU3NYECKMe
3aKOHbl U MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/ef0BaTe/lbHOr0 U napan/iefisHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHWs 3HEpPruun, 3aKOH COXPaHeHWs MMMYynbCa, 3aKOH COXpPaHeHWS
3NIEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHMMOCTH;

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

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM  3epKasioM,
TOHKOW JIMH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/b30BAHNEM MPAMBIX W KOCBEHHbLIX W3MEPEHW: Mpu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHUS (PU3NYECKMX BENIMUNH, MPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEeHUS U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN N3MEPEHWIA;

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

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
pamkKax y4ebGHOro aKcrnepuvMeHTa, Y4ebHO-MUCCefoBaTe/IbCKON W MPOEKTHOW
[eATeNbHOCTN C MCMO/Mb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopy10BaHus;

pewaTtb pacyeTHble 3aflayn C SABHO 3afaHHOW (PU3NYECKOM MOJENbIO,
NCMO/b3ya (PU3MYeCKme 3aKOHbI Y MPUHLMNbLI, HA OCHOBE aHa/I13a YC/0BUSA 3a4a4n



BbIGMpaTb (PU3NYECKYIO MOfENb, BbILENATb (U3NYECKME BENUUYUHBI U (HOPMY/bI,
HeobXoauMMble AN €€ peLleHus, MPOBOAMTL pacyeTbl M OLEHMBATb PeasibHOCTb
MO/IY4YEHHOI 0 3HA4YeHMS (PU3NUYECKOIN BESIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>KAeHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3myeckme SABNEHUS;

MCroNb3oBaTb  MPU  pPeleHMn  y4yebHbIX  33fa4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N NnpefcTaBneHNs y4ebHOM 1N Hay4HO-MONYNAPHOM UHQOPMaLMK, NoYyYeHHOW 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTL MOJTyHaeMyto MH(OPMaLuto;

00bACHATb  MPUHUMMBLI  [EACTBMS  MalUMH, NPUOOPOB U  TEXHUYECKMX
YCTPOMCTB, pa3ninyarb YCnoBms nx 6e30nacHoOro MCnonb3oBaHWs B MOBCEAHEBHOM
XN3HW;

NPUBOANTL MPUMEpPbI BKNaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBUTME HayKW, B OObBACHEHWEe MPOLLECCOB OKPY)XKAKOLWEro Mupa, B pasBUTHE
TEXHUKMN N TEXHOJIOTUIA;

MCMO/Mb30BaTb TEOPeTMYeCKMe 3HaHWA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ans obecrieyeHnst 6e30MacHOCTM NMpKn obpaLleHnn ¢ NprudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPaHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KOJIOMMYECKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B Trpynmne C BbINO/MHEHWEM pPa3/INYHbLIX COLMASIbHBIX PONen,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusX, afeKBaTHO OLEeHMBaTb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 0 0 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2.MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > 0 0 https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! 0 0 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.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKY/NSPHO-KNHETNYECKON 9 0 1 Bubnuoteka LIOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . 0 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOAHUA BeLLleCcTBa. 5 0 0 Bbubnuoteka LIOK

®a3oBble Nepexopbl

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

Paznea 4.9JIEKTPOANMHAMUKA

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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1.9JIEKTPOAUHAMUKA
11 MarHnTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 0 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 0 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 0 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBbI CnewLmanbHON Teopum bubnunoteka LIOK
3.1 4 1 0
OTHOCUTENIbHOCTH https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4 KBAHTOBASI ®PU3UKA
o bubnunoteka LLOK
4.1
ONemMeHTbl KBAHTOBOW OMTUKK 6 0 0 httns://m.edsoo.ru/7f41c97¢
4.2 CTpoeHue aToma 4 0 0 Bbubnnoteka LLOK



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 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 E::S;?;g::;;grou/}; £41097¢
WToro no pasgeny 7
Pa3znen 6.OBOBIIAIOIIEE 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 KIIACC
Kosaun4vecTBo 4acoB Jlata usysenus Dl1eKTPOHHbIE
Ne Tema ypoka Konrpoas  IIpakTtuuyec uugposbie
n/n HbIC KHe oOpa3oBaTeJibHbIE
padoThbI padoTbI naaH thakT pecypchl
BBOAHbIV MHCTPYKTaX MO TEXHUKE

1 6e3onacHoOCTU. PU3NKa — Hayka O 0 0 01.09. bubnunoteka LLOK
npupoge. HayyHble METOAbI MO3HaHNA 1 yerts. https://m.edsoo.ru/ff0c32e2
OKpY>KatoLLero Mmpa
Po/b 1 MECTO (PU3MKM B

) (hopMUPOBaHMM COBPEMEHHOIA 0 0 05.00. Bubnuoteka LLOK
Hay4YHOW KapTWHbI MMpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NIH0AEN
MexaHnyecKoe BMXKEHME.

3 OTHOCUTENIbHOCTb MeXaHM4ecKoro 0 0 08.09. Bbubnuoteka LIOK
[BXKeHuA. [NepemeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
PaBHOMEpPHOE NPAMOJIMHEHO.

4 [B/>KeHWe. PaBHOYCKOpPEHHOe 0 0 12.09. bubnmoteka LIOK

" https://m.edsoo.ru/ff0c3620
NPAMONNHENHOE ABVKEHWE.

5 BxoaHasi MOHHTOPHHIOBasi padoTa 1 0 15.09. Et?:i/ljlr?:ee(;(sil(;l'roulllffOCB?Ze

5 CB060HOe NnafieHne. YcKopeHue 0 0 19.09. bubnunoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc

7 KpvBonuHeiHoe fBUKEHMe. 0 0 22,00, Bbubnmoteka LLOK

[BUKeHWe MaTeprasbHON TOUKM MO

https://m.edsoo.ru/ffOc3ada



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

OKPYXKHOCTY

MpuHUMN OTHOCUTENbHOCTK ["anunes.

bubnunoteka LIOK
8 VHepumnanbHble CUCTEMbI OTCYETA. 26.09.
pl—lv https://m.edsoo.ru/ff0c3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHUmMn
9 cynepnosvuum cun. BTopoit 3aKoH 29.09 bubnmoteka LIOK
ynep . ' P . o https://m.edsoo.ru/ffoc3be8
HbloTOHa 419 MaTepuanbHON TOUKN
TpeTunin 3aKoH HbloTOHa A1 bubnnoreka LIOK

10 03.10
MaTeEPUaIbHBLIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro TaroteHusa. Cuna

11 TAXKECTU I'IepBaﬂ KocMuyeckas 06.10 bubnmoteka LIOK

- 11eP o https://m.edso00.ru/ff0c3d00
CKOpPOCTb
Cwuna ynpyrocTu. 3akoH N'yka. Bec Bubnuoteka LIOK
12 10.10.
Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHuns. KoaghrUNEHT TpeHuS.
13 Cwuna czn OTVIBI'IeITVICEI rL|l| n BI/I)F:(eHMVI 13.10 bubnmoreka LIOK
P PAA o https://m.edsoo.ru/ff0c3f76
Tefa B XXMAKOCTN UK rase
[MocTynaresibHoe 1 BpaLlaTe/ibHoe

14 ABVKEHVE abCOMOTHO TBEPAOrO TeNa. 1710 bubnunoteka LIOK
MOoMeHT cunbl. neyo cunbl. Ycnosus o https://m.edsoo.ru/ff0c41a6
paBHOBeCWs TBepPLOro Tena
IMnynbC maTepuanbHON TOUKM,

15 CUCTeMbl MaTepUasibHbIX TOYEK. 50.10 bubnunoteka LIOK
Mnynbec cunbl. 3aKOH COXPaHeHus o https://m.edsoo.ru/ff0c43d6
MMynbca. PeakTMBHOE ABVXXeHUe
PaboTa 1 MOLLHOCTb CUNbI.

» o bubnunoteka LLOK

16 KunHeTnueckasa aHeprus matepuasbHou 24.10.

TOYKW. Teopema 06 N3MEHEHUM

https://m.edsoo.ru/ff0c4502



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

KMHETUYECKOWN aHEeprumn

17

[MoTeHUManbLHas aHeprus.
[MoTeHLMabHas sHeprus ynpyro
AeopMUPOBaAHHON MPYXXMHbI.
MoTeHUManbHas 3Heprus Tena B6m3m
NMOBepPXHOCTN 3emMnu

27.10.

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

18

MoTeHUMabHbIE Y HEMOTEHLMANbHbIE
cunbl. Ceasb paboThbl
HEMNoTeHLMasbHbIX CUJT C U3MEHEHNEM
MeXaHWYeCKON 3Heprum CUCTEMbI Te.
3aKOH COXpaHeHUs MexaHU4eCcKoi
3Heprum

07.11.
2 yeTB.

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

19

T.b.JlabopamopHas paboma
«Hccnedosanue cesa3u pabomsi cuibl ¢
UBMEeHeHUeM MeXaHU4ecKoU IHepeull
mena Ha npumepe pacmaiceHus
PE3UHOBO20 AHCYMA Y

10.11.

https://m.edsoo.ru/ff0c4dc2

20

21

22

23

KonTposbHas pabora no teme
«Kunemartuka. lunamuka. 3aKoHbI
COXpaHEHMS B MEXaHHKe»

OCHOBHbIe NOMOXKEHUS MONEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvxeHve. Ondysns

XapakTep ABVXeHUA 1
B3aVMOLENCTBUA YaCTUL, BeLLecTBa.
Mogenn CTPoeHNs rasos, XUAKOCTeR
N TBEPAbIX Ten

Macca monekyn. Konm4yectso
BelllecTBa. NocTtoAHHasa ABoragpo

14.11.

17.11.

21.11.

24.11.

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2

https://m.edsoo.ru/ffOc4dc2

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

TennoBoe paBHOBecKe. TemnepaTypa

24 N e n3mepeHue. LLikana Temneparyp 28.11 https://m.edsoo.ru/ff0c511e
Llenscua

o5 NpeanbHbii raz3 B MKT. OcHOBHOe 0112, Bubnuoteka LIOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbcontoTHasA Temneparypa Kak Mepa

26 CpeaHen KNHETUYECKOW SHEprum 05.12. Bubnuoteka LIOK
ABVXXEHNA MONeKysn. YpaBHeHMe https://m.edsoo.ru/ff0c511e
MeHpgeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI 08.12. https://m.edsoo.ru/ff0c5c36
T.b. Jlabopamopnas paboma

28 «Hecnedosanue sasucumocni ey 12.12 https://m.edsoo.ru/ff0c5952
napamempamu COCnoOAHUA
paspestcenHozo caza»

29 3onpovecchl B ngeasibHOM rase u ux 151, Bbubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepMOANHAMUYECKON CUCTEMBI U

30 Cnocobbl ee n3MeHeHns. KonmuecTso 1912, Bubnuoteka LIOK
TennoTbl N paboTta. BHyTpeHHsAs https://m.edso0.ru/ff0c5952
3Heprusa 04HOaTOMHOIO NAeasIbHOro
rasa

bubnunoteka LLOK

31 Biab! Tennonepea‘ 22.12. https://m.edsoo.ru/ff0c5¢36
YnenbHasa TennoeMKOCTb BELLIECTBA. BubnvoTeka LIOK

32 Konunuectso TennoTobl npu 26.12

. https://m.edsoo.ru/ff0c5¢c36
Tennonepesaye. AanabatHsblil npouecc
33 MepBbIil 3aKOH TEPMOANHAMUKN 1 €ro 29.12. bubnunoteka LLOK



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

NnpMMeHeEHME K n3ornpoueccam

https://m.edsoo.ru/ffOc5efc

Heo6paTMOCTb NPOLIECCOB B

34 ovooae. BTODOI 3aKoH 09.01.24 bubnunoteka LIOK
PYIPOAE. P 3 yerts. https://m.edsoo.ru/ff0c6230
TepMOAVHAMUKN
35 MpuHumn geicteua n KMNJ, Tennooi 12.01 Bubnuoteka LIOK
MaLLWHbI o https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero KI4 16.01. https://m.edsoo.ru/ff0c6a50
3Konorunyeckme npobnembl
37 P 19.01. https://m.edsoo.ru/ff0c63b6
TENNO3HEPreTUKM
O6o6watoLmin ypok «MonekynspHas bubnnoreka LIOK
38 23.01.
(hm3mka. OCHOBbI TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6938
KonTposabHas pa6ora no reme
39 «MOJ]I;K as H:ﬂ ¢pusuka. OcHOBBI 26.01 bubnmoreka LIOK
yIp ) o https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKN
Mapoobpa3oBaHue 1 KOHAeHcaL WS, Bbubnuoteka LIOK
40 30.01.
VicnapeHue 1 KnneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA Y OTHOCUTE/IbHAA
41 B/TXKHOCTb BO3AyXa. HacbILEeHHbIV 02.02 bubnmoreka LIOK
Ayxa . ' https://m.edsoo.ru/ff0c64d8
nap
Teepgoe Teno. Kpuctannmyeckume u
amopHble Tena. AHU30TPONUS bubnunoteka LIOK
42 o 06.02.
CBOMWCTB KpUCTa/INoB. XKnakue https://m.edso0.ru/ff0c65f0
Kpuctannbl. CoBpeMeHHbIE MaTepuabl
[MnaBneHve n KpuctTannnsaums.
43 Y aenbHas Tennota niasneHns 09.02 bubnuoteka LIOK
' R https://m.edso00.ru/ff0c6708
Cybnumauus
44 YpaBHeHWe TenioBoro 6anaHca 13.02. bubnuoreka LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

AnekTpusaumsa Ten. INeKTpUYecKunii

Bubnnoteka LIOK

45 3apad. [1Ba BMAa aNeKTpPUYECKNX 16.02.
paa. A A P https://m.edsoo.ru/ff0c6bcc
3apasioB
[MpOBOAHUKM, AN3NEKTPUKN U
46 n:n nplqoso,quﬁll'Km 3aKCF))H COoXpaHeHus 20.02 bubnmoteka LIOK
y ' ' https://m.edsoo.ru/ffOc6bcc
3N1eKTPUYECKOro 3apsaaa
B3avmopelicTBue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIin 31eKTPUYECKIIA 27.02 bubnmoteka LIOK
y ' P R https://m.edsoo.ru/ffOc6ced
3apag
Hanps»keHHOCTb 3/1eKTPUYECKOro
nond. MpuHUmn cynepnosnunmn Bubnuoteka LIOK
48 N 01.03.
3NeKTpuYecknx nosnen. JinHmum https://m.edsoo.ru/ff0c6df2
HanNPsXKEHHOCTY
PaboTa Cu/1 3NeKTPOCTaTUYeCKoro
bnbnmoteka LLOK
49 nongd. NoteHyunan. PasHocTb 05.03.
https://m.edso0.ru/ff0c6f00
noTeHLmManos
[MPOBOAHUKM 1 OU3NEKTPUKN B
POBOA A P bubnunoteka LIOK
50 3N1eKTPOCTaTUYECKOM MONe. 12.03.
https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
. bnbnuoteka LLOK
51 DneKTpoeMKocTb. KoHAeHcaTo 15.03.
P A P https://m.edsoo.ru/ff0c7126
ANeKTPOEMKOCTb MIOCKOro
52 KOHZeHcaTopa. SHeprus 3apsaXeHHOro 19.03 bubnmoreka LIOK
: R https://m.edsoo.ru/ff0c72c0
KOHJAeHcaTopa
T.b NabopaTopHas paboTa
53 "N3MepeHe 3N1eKTPOEMKOCTH 22.03. https://m.edsoo.ru/ff0c72c0
KOHAeHcaTopa"
54 MpUHUMN OENCTBUA U NPUMEHEHME 05.04. https://m.edsoo.ru/ff0c72c0



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
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https://m.edsoo.ru/ff0c72c0

KOH/EHCATOPOB, KOMMUPOBa/IbHOTO
annaparta, CTPy/HOro npuHTepa.
SneKTpocTaThyYecKas 3almTa.
3asemnieHNe aNeKTPonprUGOpPoB

55

DNEKTPUYECKINIA TOK, YC/IOBUS €ro
CyLLLECTBOBaHWSA. MOCTOSAHHBIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpoTtmeneHwue. 3akoH Oma gna
y4acTka Lenm

09.04

https://m.edsoo.ru/ff0c7838

56

MocnenoBaTensHOE, NapannensHoe,
CMeLLaHHoe coefiMHeHue
NpoBoAHMKOB. T.b. JlabopaTopHas
paboTta «/3yyeHne CMeLLaHHOro
COeANHEHNS Pe3UCTOPOB»

12.04.

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

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYHECKOrO
TOKa. 3aKoH [xoyna-JleHua

16.04.

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

58

3akoH Oma A5 NOMHOM (3aMKHYTO)
aNeKTpuYecKon uenun. KopoTtkoe
3amblkaHue. T.b.J/labopaTopHast
pabota «/3mepeHne S4C UCTOUHMKA
TOKa U ero BHYTPEHHEro
COMNPOTUBNEHUSA»

19.04.

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

59

ANeKTPOHHas MPOBOANMOCTb TBEPAbIX
MeTa/10B. 3aBUCMMOCTb
COMPOTUB/IEHUS META/INIOB OT
Temnepatypbl. CBepXMnpoBOAMMOCTb

23.04.

https://m.edsoo.ru/ff0c7ae0

60

61

DNEKTPUYECKMIA TOK B BaKyyMe.
CBOIACTBa 3N1EKTPOHHbIX MYYKOB

MonynpoBogHUKM, X COGCTBEHHAS 1

26.04.

30.04.

https://m.edsoo.ru/ff0c7ae0

bubnunoteka LLOK



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

npumMecHas NpoBoAMMOCTb. CBOICTBA
p—n-nepexoga. MonynpoBogHNKOBbIE
npuoopsl

https://m.edsoo.ru/ffOc84a
e

DNeKTPUYECKMIA TOK B pacTBOPaXx W
pacniaBax 3/1eKTPOUTOB.

Bubnunoteka LLOK

62 1 03.05
DNeKTPoNNTUYeCKas guccoumnauns. https://m.edsoo.ru/ff0c82ba
AneKkTponun3
DNEeKTPUYECKMNIA TOK B rasax.
63 CamocToATeNbHbIN U 1 07.05 Bubnuoteka LIOK
HecaMoCTOoATeNbHbIV pa3psd. MonHus. o https://m.edsoo.ru/ff0c84ae
Mnasma
AnekTpnyeckme npmubopbI 1
YCTPOWCTBA U X NPaKTUYECKOe Bubnuoteka LIOK
64 1 10.05.
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHoOCTM
O606LatoLLmnin ypok Bbubnuoteka LIOK
65 1 14.05.
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTaTnKa. MocToAHHbIN bubnunoteka LIOK
66 o 1 17.05.
3N1eKTPUYecKnm ToK. TOKKN B https://m.edsoo.ru/ffOc8a8a
pasNyHbIX cpefax»
bnbnnoteka LLOK
21.05.
o7 HpoweikyTounas arrecrauns 1 0> https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIil ypok. O606LLat0LLMiA YPOK 1 2405 bubnunoteka LIOK
no Temam 10 Knacca o https://m.edsoo.ru/ffOc8f6c
OBLUEE KOTMYECTBO YACOB NO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c84ae
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
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAAHHbIE MarHUTbI U X

1 B3ammogencTeme. MarHmTHoe norse. 1 0 0 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMKW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT IpcTea. 1 0 0 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
T.B.J1TabopaTtopHas paboTa «/13yyeHune Bubnnoteka LLOK

3 1 0 1
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro Mons Ha
NpPoBOAHMK ¢ TOKOM. Cuna AmMnepa.
T.b./1abopaTopHas paboTa Bubnnoteka LLOK

4 N 1 0 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSPKEHHYHO YacTuLyy. 1 0 0 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKLmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1 0 0 https://m.edsoo.ru/ff0ca600

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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
https://m.edsoo.ru/ff0ca600

NHAYKLMK Dapajen

T.b.labopaTopHas paboTa

7 «liccnefoBaHve ABNeHUA bubmmoreka LIOK
A N https://m.edsoo.ru/ff0cal50
3/1IEKTPOMArHMTHON MHAYKUUN»
VHOYKTUBHOCTb. fABNeHne
3 caMonHAyKuumn. 34C camoHAYKLMW. Bubnnoteka LLOK
JHeprnsa MarHUTHOro MO KaTyLKu C https://m.edsoo.ru/ff0ca600
TOKOM. O/IeKTPOMarH1MTHOE none
TexHNYecKre yCTPoincTea 1 nx
NPUMeHeHMe: NOCTOSAHHbIE MarHuTb,
9 3NEKTPOMArHnTLI, 3NEKTPOABUTaTENb, https://m.edsoo.ru/ff0cad58
YCKOPUTENN 3NIEMEHTaPHbIX YacTul,
NHAYKUMOHHaA rneyb
10 O6o6watoLmin ypok «MarHuTHoe Bubnnoteka LLOK
nose. SNeKTpoMarH1UTHass UHAYKLUUSA» https://m.edsoo.ru/ff0cab82
KoHTposbHas paboTa rno teme
11 «MarzMTHoe npone bubmmoreka LIOK
' https://m.edsoo.ru/ff0cad58
SNEeKTPOMarHUTHas MHAYKLNA»
CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
12 KonebaHus. YpaBHeHue bubmmoreka LIOK
' . https://m.edsoo.ru/ffOcaf06
rapMOHUYECKNX KO/IebaHWiA.
MpeBpalLieHne 3Hepruu
T.b./labopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
13 A o https://m.edsoo.ru/ff0cb9c4
nepuojga Masbix KonebaHuii rpysa Ha
HUTW OT A/IMHbI HUTWU U Macchbl rpy3a»
o Bubnnoteka LLOK
14 Kone6atenbHblil KOHTYp. CBO6OAHbIE H

https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

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

15

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

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

16

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

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

17

MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NEKTPUYECKON SHeprum

YCTPOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

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

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

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0ccc0c

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepuoga. CKopocTb

Bubnmnoteka LLOK

21
pacnpocTpaHeHUs N A/IMHA BOMHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, X
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
P i https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHMA. Pa3BuTre CpeacTB https://m.edsoo.ru/ff0cd350
cBA3n. Pagmonokaums
o5 KoHTponbHas paboTta «KonebaHus u Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONMHeHOe pacnpocTpaHeHue
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TouYeuUHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 oT pa>Keva cseTa. [locTpoeHune bubnuoreka LIOK
P . P https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B NIOCKOM 3epKae
MpenomneHwve ceeTa. MNonHoe
08 BHYTPEHHee OTpaxeHue. MNpeaenbHbIn Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
T.b.NabopaTopHas paboTa
Bubnmnoteka LLOK
29 «13mepeHmne nokasaTens

NpesioMneHnsa CTekna»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
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

K3kl MocTpoeHne n306paxeHnii B

Bubnmoteka LLOK

30 JAH3E. POPMYNa TOHKOM /IMH3b. https://m.edsoo.ru/ffOcddle
YBe/IMyeHne NINH3bI
T.B.JTabopaTopHas paboTa

31 «lccnegoBaHune CBOMCTB https://m.edsoo.ru/ffOcf02e
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB
ro ceeta. Liget.T.Bb.

32 benoro caera. Lise https://m.edsoo.ru/ff0cf862
NabopaTopHas paboTta «HabnogeHve
Zmcnepcum ceeTax»

33 NHTephepeHLms cBeTa. Judpakums Bubnnoteka LLOK
ceeTa. AndpakumnoHHas peLueTka https://m.edsoo.ru/ffOced22
[MonepeyHOCTb CBETOBbLIX BOJH. Bubnmnoteka LIOK

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

NTUYecKne NpMoopbI N YCTPOICTBA 1

35 © €CKVIe IpUOOpb! M yCTpoiCTBa https://m.edsoo.ru/ffOcfasd2
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTY
Knaccuyeckor mexaHuku. Moctynarsl Bubnnoteka LLOK

36 o
cneuymanbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.

37 3ame[ieHVe BpeMeHU 1 CoKpaLLeHne bubnmoreka LIOK

A P patli https://m.edsoo.ru/ff0cfad2
LANHBI
SHeprus 1 UMNynNbLC PeNaTUBUCTCKOW
38 l—IaCTFI)/I bl CBﬂsbymaccE)bl C 3Heprven un bubnmoreka LIOK
Hbl. P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus Nokos
39 KoHTposnbHas pabota «OnTuka. bubnmnoteka LLOK

OCHOBBbI CrieLmanbHO Teopum

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cfa42
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OTHOCUTENNIbHOCTWN»

®0oTOoHbI. Popmyna MNnaHKa. SHeprus

Bubnmnoteka LLOK

4
0 1 UMMY/bC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNef0oBaHMe
41 (*)OT(F))S(i)dJEKTa OI'IIijIA r bubnuoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CtonetoBa
3aKOoHbI (PoTo3(h(PeKTa. Y paBHeHNe
42 3|71HIJJTe(V*I)Ha nﬁq()poma(p(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goToagdekTa
asneHue ceeta. OnbiTol 1. H.
43 J'£'|I|e6e eBa. XMMUYECKOe AeinCTBME bubnmoteka LIOK
Aesa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHMYecKume yCTpoicTBa
44 MIPAKTHECKOE NIPUMEHEHIE: https://m.edsoo.ru/ff0d091a
(hoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6aTapes, CBETOAMNOA
45 PeLueHue 3afa4 No TemMe «3N1eMeHTbI Bubnnoteka LLOK
KBAHTOBOW OMTUKM» https://m.edso00.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThbl
46 Pesephopaa No paccesHMIo a-4acTuy, bubnmotexa LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHas Mofenb atoMa
Bubnmoteka LLIOK
47 MocTynare! bopa https://m.edsoo.ru/ff0dOafa
M3nydeHwne 1 nornowieHne goToHoB
48 n m)ll'le exo eaToszco H;pro OBH#A bubnmoteka LIOK
P PeXon o A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyroin. Buapsl cnekTpos
49 BonHoBble cBONCTBa YacTuL,. BonHbl Bubnnoteka LLOK

Je bpoiinsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BO/IHOBOW Ayann3m. CrOHTaHHOE U
BbIHY>XXEHHOE U3/yYeHne

50

o1

52

53

54

55

56

OTKpbITME pagnoakTUBHOCTU. ONbITbI
Pesepdhopga no onpegeneHuto cocrtasa
PagnoakTUBHOIO U3NTyYeHUs

CsolicTBa anbtha-, 6eTa-, raMma-
n3ny4deHus. BansHve
PaM0aKTUBHOCTM Ha XXMBble
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N NO3UTPOHHbIN 6eTa-
pacnag. ["'amma-nsnyyeHue

SHeprua cBA3W HYKIOHOB B Ape.
FAnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepCcrnekTuBsbI,
3KONOrMyecKme acnekTbl SAepHON
3HepreTnkm

AnemeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeToAbl HabnoLeHNs U
perncTpaumm anemMmeHTapHbIX
yacTu,.Kpyrnblia cTon
«PyHaMeHTa/lbHble
B3avMoAencTBua. EaNHCTBO
(hr31YeCKON KapTUHBI M1pa»

Bup 3sé3nHoro Heba. Co3se3aus,
SpKue 3B€3/bl, NNaHeTbl, UX BUANMOE
ABWKeHune. ConHeyHasa cuctema

ConHue. ConHeyHas aKTUBHOCTb.

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

https://m.edsoo.ru/ff0d091a

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

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

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

https://m.edsoo.ru/ff0dOafa

https://m.edsoo.ru/ff0d1784
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NcTouHmuK aHeprum ConHua v 3834

S7

3B€34bl, X OCHOBHbIE
XapaKTePUCTUKN. 3BE3Abl [NTaBHOM
nocnegosare/ibHOCTU. BHyTpeHHee
CTpoeHue 38€34. COBpeMEHHbIe
NpeLCTaBNeHNS O MPOUCXOXAEHNMN U
aBontoumm ConHua v 38€34

https://m.edsoo.ru/ff0d1356

58

MpneuHblid MyTb — Hawa ManakTmka.
MonoxkeHwne u apm>xeHne ConHua B
anakTuke. anakTmkn. YepHole
ObIpbl B AApax rafakTnk

https://m.edsoo.ru/ff0d0afa

59

60

BceneHHasi. PasberaHue ranakTtuk.
Teopus BonbLLOro B3pbIBa.
PennkToBOE N3nyyeHwe.
MeTaranaktmka

HepeLueHHble NPo61eMbl aCTPOHOMMK

https://m.edsoo.ru/ff0d1162

https://m.edsoo.ru/ff0d1356

61

O606LLarLLMIA YPOK DNEMEHTBI
acTPOHOMMW 1 acTPON3NKM

https://m.edsoo.ru/ff0d0e38

62

O606LLaroLMIA YPOK. Ponb (hn3nKK 1
acCTPOHOMWM B 3KOHOMUYECKOWA,
TEXHOMOrMYECKOM, COLMabHOM U
3TUYECKOI Chepax AesTeNbHOCTM
yenoBeka

https://m.edsoo.ru/ff0d1784

63

64

O6o6waroLmin ypok. Ponb 1 mecto
(PU3NKN N aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHE M1pa

O6o6watoLLmMin ypoK. Posb
(h3nyeckoit Teopmmn B (hOPMUPOBaHIK

https://m.edsoo.ru/ff0dOafa

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0e38

npeLCTaBNeHNI O (PU3NUECKON
KapTUHe Mmpa

O6o6uaroLmin ypok. Mecto
(h3rYecKon KapTUHbI MUpa B 00LLEM

65 1 https://m.edsoo.ru/ff0d1356
pAAY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeACTaBNeHWin 0 Npupoae
66 MTorosas aTrectayms 1 https://m.edsoo.ru/ff0d1162
67 Koppekuus 3HaHWiA 1 https://m.edsoo.ru/ff0d1162
. bubnmnoteka LLIOK
68 Pe3epHbIn yYpoK. ITorosoe 3aHATHe 1 https://m.e dsocIJ_.Lru /F0d1784
OBLEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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