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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUI K pesyrnbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C y4yeToM (pefepasibHOM paboyeit Mporpammbl BOCMIUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peann3yroLLnX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HamnpaBfeHO Ha (opMMpoBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KniaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxoga. lNMporpamma no (u3nke cooTBeTCTBYeT TpebosaHMAM PIOC COO kK
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpPeAensatTCA OCHOBHbIE LN U3yyYeHust PU3NKM Ha YPOBHE CpefHero o6Lero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

o MNaHMpyemble pe3ynbTaTbl OCBOEHWSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

e COAepXXaHue yuebHoro npeameta «Pu3nka» No rogam 06yyeHus.

®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. LLIKONMbHbIN Kypc (OU3NKN — CUCTEMOOGPA3YHOLLINIA
[/191 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3myeckoin reorpagmein M acTpoHoMMen. lcnonb3oBaHWe W aKTMBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
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
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [Ans YPOBHSA CpeaHero o6Liero obpa3oBaHMA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCMaTpuBaTb KakK MPUHLWMbI ero
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pa3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3MYecKUx Teopuil. Begylwmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peannzaums npeanonaraeT UCMob30BaHUe
ryMaHWTapHOro noTeHumMana (M3M4eckor HayKu, OCMbIC/IEHNE CBS3WM Pa3BUTUSA
M3nkn Cc pasBuTMemM 00WECTBA, a TakXKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
N3yYeHHbIX TEOPUI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX 3KOMIOrMYEeCKMM  Mpo6/sieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paynoHaIbHOro NPUPOA0NOIL30BAHNSA U 3KOMOrMYeCKo 6e30MacHOCTH.

CTepXXHEBbIMU 3/1eMEHTaMU Kypca (DM3MKM Ha YPOBHE CpefHero oobuiero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHMe NPeACTaBeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MNPUHUMMNOB B  COBPEMEHHbIX  MPeACTaBNeHMSX O  Npupode,  rpaHmMuax
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 ypoBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MNPOBOAMMbBIX AN KOHTPONS W OLEHKM, OCYLLECTBMISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBUCMMOCTEN  (PU3NYECKMX BEMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpeanoXeHHbIX TMnoTes.

Bonbllioe BHMMaHWe YAEeNseTcsd PeLeHU0 PacyeTHbIX U KavyeCTBEHHbIX
3agad. MMpyn 3TOM ANA pacyeTHbIX 3afay NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHOM (IM3NYECKO MOAENbIO, MO3BONAIOLME MPUMEHATD U3YYEHHbIE 3aKOHbI 1



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime Bbl6opa (U3MYECKON MOAENM ANd CUTyauun NpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
NpeamMeTHOro KabvHeta (PU3UKM WK B YCNOBUAX WHTErpMpPOBaHHOIO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaUnoHHoe 060pyaoBaHMe (OPMUPYETCA B COOTBETCTBUM C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NMPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopaTtopHOro 060pyAOBaHWA [O0/MKHbI OblTb MOCTPOEHbI Ha KOMIMJIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTWE WX WHTENNEKTyaslbHbIX WU TBOPYECKMX
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 (DU3UKW;

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

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOSIOTNA.

JOCTXKEHNe 3TUX Lesieit 06ecneynBaeTCa pPeLleHnem Cnefyowmx 3agad B

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



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MOMNEKYNAPHYIO  (PU3NKY, 3MEKTPOAVHAMUKY, KBAaHTOBYK (U3NKY 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/INYHbIX 33fad4 C SBHO 3afaHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX 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,

e OB/aJeHMe MeTOoAaMn CaMOCTOATENIbHOIO MaHMPOBaHWUA U MPOBeAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHue YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/TbCKOW,
TBOPYECKON AeSATEeNbHOCTH.

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

MpegnaraemMblit B MporpaMme Mo ()M3MKe nepeveHb /1a60paToOpHbIX K
MPaKTUYECKMX paboT ABMSETCA PEKOMEeHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
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 MO3HAHWUA OKPYXKatoLlero
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nYecKne 3akoHbl U Teopnn. rpaHI/ILI,bI NMPUMEHNMOCTU CbI/I3I/I‘—IECKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
Cuctema otcyeTta. TpaeKTopus.

MepemelleHMe, CKOPOCTb (CpeaHss CKOPOCTb, MIHOBEHHas 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, YCKOPEeHus, Nyt WU MepemMeLleHmns
MaTepuasibHOMN TOUKM OT BPEMEHMN.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YT10Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTPOMCTBA W MpaKTUYeCKoe MPUMEHEHME: 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 ABuXKeHWs Tena, OPOLLEHHOro Mof Yr/iioM K TOPU3OHTY WM
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVXKEHUS C LiefIbl0 OnpefeneHnss MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

M3yyeHune aBKeHNs Tena, 6pOoLIeHHOro ropn3oHTasbHO.

Tema 2. /lunamuka

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

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

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXEHUS, KaveHust). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNA CKOMBbXEHUA U cua TPeHUs NoKosA. KosahpuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

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

TexHN4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOABEME W MafeHNN,

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

Ycnosusa paBHOBeCUS TBEPAOro Tena. Buabl paBHoBeCuS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



VccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTU, BO3HUKAKOLWNX B MPY>XUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynec cuibl U U3MeHeHMe MMMyfbca Tena. 3aKOH COXpaHeHWs WUMMNy/bCca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

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

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbIL.  [loTeHUWanbHas  sHepruss  Tena  BGAM3K
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, KOnep,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptule padbomol

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

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysusa. Xapaktep ABMXEHUA WU
B3aMMO/ENCTBMSA YacTul, BelwjectBa. Mogenu CTPOeHWS [as30B, XWUAKOCTER W
TBEPAbIX TeN N 06BbACHEHNE CBONCTB 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  MOJEKYNSApHO-
KWHETMYECKON Teopun wnAeanbHOro rasa. AOCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpolecchbl B naeasibHOM rase ¢ NMOCTOSAHHbLIM KOMMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLWMe [OUCKPETHOE CTPOeHMEe BeLecTBa, (oTorpaguu
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogesb, nntCTpupyoLLas NPpUPoAY AaBNeHWs rasa Ha CTeHKM cocya.

OnbITbl, WTKOCTPUPYIOLLME 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.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

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

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TePMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K m3ornpoueccam. [paduueckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[eNCTBMA TennoBoi MawuHbl. LiMkn KapHo ¥ ero KosMuUMeHT MoJIe3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



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

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tefa Npu COBEpLUEHUWM PaboTbl: BblleT
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTem TpeHus (BUAEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHbLIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

Mapoobpa3oBaHMe N KOHAEHcaums. McnapeHue 1 KnuneHne. ABGCOMOTHaA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teepaoe Teno. Kpuctannmueckue n amopHble Tena. AHM30TPONUSA CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTtepuanbl. [lnaBneHve wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, Ka/IOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasos, 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, 1abopamopHule pabomuol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma Ten. OneKTpuueckuii 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



Cynepno3vuum sNeKTPUYECKNX noner. JIMHUM HanpsPKEHHOCTU 3/M1EKTPUYECKOrO
nons.

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

ANEeKTPOEMKOCTb. 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 HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

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

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 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 aneKkTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXKYLLAS CMMa WU BHYTPEHHEe COMPOTMB/IEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPAbIX  METa//iIoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPMYECKMNIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MYYKOB.

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

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKkTpnyeckmMin TOK B razax. CamMOCTOATE/NIbHbIA N HecaMOCTOSATE bHbIN
paspag. MonHus. Inasma.

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

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

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

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb Anoaa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nKmn 6a30Boro ypoBHsi B 10 Kiacce OCYLLECTBNAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemuvie nowsmus, CBA3aHHble C WU3YyYEeHWEM METOAOB Hay4yHOro
MO3HaHWS: SIBMEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCMHYC, TaHI'eHC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOe TOXAECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NEKTPUYECKME ABMIEHUSA B XXUBOW NPUPOE.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/1, MO/lb
BelLLecTBa, MOMIApHas macca, TensoBble CBOWCTBA TBEPAbIX TeN, >XUAKOCTEN W



rasoB, 3MEKTPUYECKNE CBOWCTBA METaN/NOB, 3MEKTPONUTUYECKAs AMccoLMaLmS,
ra/lbBaHUKa.

Teozpacghus: BNAXKHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMSt B TeEXHMKe, MOALIMMHUKWA, WCMOMb30BaHME 3aKOHA COXPaHEHWs
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, naposasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble np1oopbl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  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 pcTeda. B3avmoencTeme npoBOAHNKOB C
TOKOM.

Cvina Amnepa, ee MOy b U HanpasfeHKe.

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

fBneHVe 3MeKTPOMarHUTHON MHAYKUMK. TTOTOK BeKTopa MarHUMTHOM
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMUTHOM
NHAYKUNN dapages.

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

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWEe  CaMOWHAYKUUW.  3NeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
4yacTuL, 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

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

ccnenoBaHme AeACTBUSA MOCTOSHHOMO MarH1UTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJieKmpomazcHumHsle Ko1ieoanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKme  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 KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasbHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHMe 0 3aTyXatoLmxX KonebaHnaX. BbIHY>XAeHHbIe MexaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoacTBO, nepefada n noTpebneHne aneKTPUUeCKoi
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHn4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro Toka, IMHUN 3M1eKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060/HbIE 3M1EKTPOMArHUTHbIe KonebaHus.

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

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

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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 60JIHbL

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

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

ANEeKTPOMarHUTHbIE BOJIHbI. Y CMOBUS U3yYeHUS 3NIEKTPOMArHUTHbIX BOJH.
B3aumHasa opueHTaums BeKTopos E, B, V B anekTpomarH1MTHoi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHUTHbIX BOJH. MpUMeHeHMe 3M1EKTPOMArHUTHbIX BOSIH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKoBas [MarHoCTMKa B TEXHWKE U MeauuMHe, paaap,
pagvonpUEMHUNK, TENEBU30P, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHUS MeXaHUYeCKMX BOJTH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

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



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

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
M/10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI NpeniomIeHns ceeta. ABGCOMHOTHLIN NOKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

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

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnofeHUs MakCMMyMOB W MUHUMYMOB B WHTepepeHUMOHHOW
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 MNpPaKTUYeCKOe MPUMEHEHME: OYKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA peLleTKa, NoNspons.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune npnbopsbl.

[MonHoe BHYTpeHHee oTpaXKeHe. Mogenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLGH NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBHO ANPAKLMOHHON PELLETKMN.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



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

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3amMefIeHe BPeMeHU U COKpalleHue
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 YacTOTOW. DHeprus
N UMMY/bC (POTOHA.

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

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

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.

CosnHeyHas barapes.

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. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolicTBa 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 Pesepopza.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnpefeneHvW0  cocTaea
pagMoakTUBHOrO u3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

Anb(a-pacnag. ONeKTPOHHbIA K MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

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

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbI peakTop. TepMosiAepHblt cCUHTE3. [pobneMbl M NepPCneKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hU3NYECKOW KapTUHBI MUpa.

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

Jlemoncmpayuu

CUeTUMK MOHU3UPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

STanbl pa3BUTMS aCTpOHOMUNW. MpUKnagHoe 1 MUPOBO33PEHYECKOE 3HAYEHNE
acTPOHOMMW.

Bug 3Bé3gHoro Heba. Cos3Be3fausi, sipKue 3BE€3Abl, NMaHeTbl, UX BUAMMOE
[B/KEHNeE.

ConHeyHas cuctema.

CosnHue. ConHeYyHass akTMBHOCTb. WCTOYHMK 3Heprun ConHua M 3Be3f.
3Be34bl, UX OCHOBHble XapaKTepUCTUKW. [lmarpaMma «CnekTpasibHblil Knacc —
CBETMMOCTb». 3Be3fbl [/1aBHOW MOC/ef0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» NS 3Be3[ [/TaBHON MOC/ef0BaTeNbHOCTN. BHYTpeHHee CTpOeHue



38e34. COoBpeMeHHble MpPefCTaBEHNS O MPOUCXOXAEHUN 1 3BontoumMn 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 BceeneHHoi. 3akoH Xab6na. PasberaHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/Mb30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANa onpeaeneHns NooXKeHNs HebeCHbIX 0ObEKTOB Ha KOHKPETHYIO
[aTy: OCHOBHble c03Be34unsa CeBepHOro nonyLapus 1 spkue 3se3gpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib U MeCTO (hU3MKK
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
()M3MYECKON KapTWHbI MUpa B 06LLEM Psfy 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 nonsmusi, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

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

Buonocus: 3NeKTPUYECKME SBMIEHUS B XXMBOW Npupoae, KonebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajmaLmm Ha X1Bble OpraHnsmbl.

Xumusi: CTPOEHME aTOMOB U MOJIEKY/, KPUCTa//IMYECKAA CTPYKTYpa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCTA//IMYECKON PELLETKM, CMEeKTPaSibHbIN
aHanus.



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

Texnonoeusi:  NNHWAN  3MIEKTPOMNepesay, reHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABUraTenb, MHAYKUMOHHaA Meyb, pajap, PagvornpueéMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

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

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUS y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEX[EHWA,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
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 FpaXKAaHCKOW No3numm 0by4aroLLerocs Kak akTuBHOro v
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxgaHCKoro
o6LLlecTBa, y4aCcTBOBaTb B CaMOynpaB/eHN B 06pa3oBaTe/IbHON opraHM3aunu;

YMeHMe B3aMMOZeliCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOM rpaxx4aHCKoum NOEHTUYHOCTH,
NnaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee 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
4mcre CBA3aHHbIM C (PU3NKOM U TEXHUKOI, YMeHMe COBEPLLIATL OCO3HaHHbIV BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

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

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

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

pacluvpeHve onbiTa [esATe/IbHOCTM 3KO/IOTMYECKO HampaB/fieHHOCTM 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  (U3MKN  OCYLLUECTBNATL  MPOEKTHYHD M UCCNeoBaTe/IbCKYHo
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3adaBaTb MapamMeTpbl M KpUTEPUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM W MPOTMBOPEYMS B pacCMaTpuBaeMblX
(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;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYaNIbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KPeaTMBHOE MbILL/IEHME NPU PELLUEHNN KMU3HEHHBIX NPO6/IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOIMEN, KIIHOYEBLIMW MOHATUAMU U METoAaMM
(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 BUAaMW AeATE/IbHOCTM MO MNOJYYEHWO 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 FUMNOTE3y €€ PeLUeHUsi, HaXOoAWUTb aprymeHTbl NS [0Ka3aTe/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 3afaynM B 0Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HeJesATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHMA U3 pPa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

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

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHUKOB pPasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLUECTBASATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/IOTNIA B PELLUEHNUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OpraHun3auMOoHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWs B Pas3/MYHbIX (opMaTtax c
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

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



pacno3HaBaTb  MPEeANOCbIIKA  KOHMMKTHBIX — CUTyauuini 1M cMmsryatb
KOH(NKTBI;

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

MOHMMATb W MCMO/Mb30BaTb MPerMyLLecTBa KOMaHAHON U MHAMBUAYASTbHON
paboThl;

BblOMpaTb TEMATUKY WM METOAbl COBMECTHbLIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONeKTUBA;

NpUHUMaTb  LeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPAUHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite pPoaivi C YYETOM MHEHUI 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 3HAYNMOCTN;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAeHNEe B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBAATL NO3HaBaTe/lbHYIO [AesATeNlbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMEMbl, CTaBUTb W (HOPMYNNPOBaTb
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;

Crnoco6cTBOBaTb (HOPMUPOBAHUIO U NPOSAB/IEHUIO 3pyauumn B 061acTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

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

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 MPUHUMATb PeLUeHns 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 MPaBOo M MpaBo APYrunx Ha OLMnBKN.

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

CamMOCO3HaHMs, BKNHOYALOLLEro Crnoco6HOCTb MOHNMAaTbL CBOE AIMOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMeHWe MNpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE TOBef€eHMe, CMNOCOBGHOCTb afanTMpoBaTbCA K
3AMOLMOHA/IbHLIM M3MEHEHWNAM M 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/IKOYatoLLEen CrnocoBHOCTb NOHUMATbL 3MOLMOHA/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
COBPEMEHHON HAy4YHON KapTUHbI MWpPa, B PasBUTUN COBPEMEHHON TEXHUKM U
TEXHOJIOMiA, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN;

YUMTbIBaTb rpaHuLbl MPUMEHEHWUA U3YYeHHbIX (PU3NYECKUX MOfesNein:
martepuasibHas ToYKa, MHepumaibHas cucTeMa oTcyeTa, abCoMTHO TBEPLOE Teso,
naeasibHbIA ra3, MoAenn CTPOEHUSA ras3oB, XXUAKOCTEN U TBEPAbIX Tesl, TOUeUHbIN
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, KOHAEHCauWs, MnfaBneHue, KpUCTain3auns, 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 Ter/oBble CBOWCTBA Ten W TensjoBble 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 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MNPUHLUMN Cyneprno3nummM Ccui, MNPUHUMN paBHONPaBUA MHepUUasibHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOpUK0 CTPOEHMSI BeLLecTBa, rasoBble
3aKOHbl, CBA3b CpeAHEeN KUHETUYECKOW 3HEPTUM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TEMMepaTypoi, nepBbId 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOrO 3apsda, 3akoH KynoHa, npu 3TOM pasnmyarb C/I0BECHYHO



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

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

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

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

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

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBeAeHUN UccnefoBaHnin B
pamkKax y4ebHOro aKCnepuMeHTa, Y4eOHO-MUCCNefoBaTENIbCKON W MPOEKTHOW
AEATENIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaTopHOro
060opy10BaHUS;

pelaTb pPacyeTHble 3adayn C SBHO 3afaHHON (U3NYECKOn MOJENbIO,
NCNonb3ys (HM3nNYeCKMe 3aKOHbI U NPUHLMMbLI, Ha OCHOBE aHaIn3a YCI0BUSA 3a4auu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6Xo4MMble ANS €€ pelleHus, NPOBOAUTL PacY€Tbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb KayecTBEHHbIe 3a/ayuu: BbICTPamMBaTb I0rMYeCK/ HENMPOTUBOPEUNBYHO
LIENOYKY PacCy>AeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hnsnyeckmne SBNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-NONYNSAPHON MHGopMaLun, NONyYeHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHa/IM3MPOBaTb MOoyYaeMyto MH(OPMaLuio;

NPMBOANTL NPUMEPbI BKMaAa POCCUACKMX 1 3apyBEXHbIX YUYEHbIX-PUN3NKOB B
pasBMTME HayKKW, OOBSACHEHME MPOLECCOB OKPYXKAlOLWEro Mupa, B pasBUTUE
TEXHWUKW N TEXHOJOTUIA;

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



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

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

K KoHuy o06yyeHus B 11 kuacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATENbHOCTU NOAei, LEeNoCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb rpPaHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOLeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/b aToMa, HYKNOHHas MOAeNb aTOMHOMo sfpa Mpu pelleHnn (r3nYecKmx
3ajau;

pacrnosHaBaTb M3nYeckmne SBAeHns (NPOLECCHI) N 0O6BACHATb MX Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tena0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLENCTBMe
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLLMIACA 3apsf, 3NeKTPOMAarHUTHbIE KOMebaHus u
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, eCTeCTBEHHas W UCKYCCTBeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3N1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3INMEKTPUYECKYD  MPOBOAMMOCTb  Pas/MyHbIX  cped) W
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 Mosieid, nepmog M 4actoTa
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBLIX KONebaHuil, (POKYCHOE pacCcTOsiHUE U
ONTUYeCKas cuna NMH3bI, MpY ONMCaHUM MpPaBWUIbHO TPAKTOBaTb (U3NYECKUIA
CMbIC/T WCMO/b3YEMbIX BEIMYMH, WX O0603HAYEHUS W eauHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMMCbIBaTb M3YyYeHHble KBaHTOBble $B/IEHWA W MNPOLECChI, WCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, 3HEPrnsa n MMNynbC POToHa, NepPUOo nonypacnasa, 3Heprus CBasu
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, MX 0603HAYEHUS U eAVMHULbI, YKa3blBaTb (HOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATL 3HAYEHME (DU3NYECKOW BENIMUNHDI;

aHaM3pPoBaTh (PM3MYECKMe NPOLIECCh U ABMEHWUSA, UCMONb3Ys (hn3nyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOC1e0BaTe/lbHOro 1 napasnenbHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAOYKUWW, 3aKOH MPSMOJIMHEMHOrO pacnpoCTpaHeHMst CBETa, 3aKOHbI OTPaXKEHMS
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpaHeHWUs WUMMynbca, 3aKOH COXpaHeHWs
3NIeKTPMYECKOTO 3apsifa, 3aKOH COXpaHeHWs MacCoBOro 4ymcna, noctynatsl bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OnpeaensTb Hanpas/ieHNe BEKTOPA NHAYKLMN MarHATHOIO Nons NPOBOAHMKA
C TOKOM, cunbl Amnepa u cunbl JlIopeHua;

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

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMOMb30BaHMEM MPAMbIX W KOCBEHHbIX W3MEPEHWI: npu 3TOM
(hopMmynupoBatb npobnemy/3agadyy WM rUNOTe3y Y4YeOHOro 3KCMEepPUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEeHUS U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLIEHKW 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
rpauKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCCef0BaHuS;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMOMb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopy10BaHus;

pewaTtb pacyeTHble 3afayn C SABHO 3alaHHON (U3MYECKOW MOMENbIHO,
NCNONb3Ys (PU3NYECKME 3aKOHbI M NPUHLMMNbI, HA OCHOBE aHan3a YCI0BUA 3a4a4u



BbIOMpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUeCKne BENMUYUHBI U (DOPMY/bl,
HeobXoauMMble AN €€ peLleHus, MPOBOAMTL pacyeTbl M OLEHMBATb PeasibHOCTb
MO/IYy4YEHHOI 0 3Ha4YeHUSA (IU3NYECKOI BEIMYMHDI;

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

MCroNb3oBaTb  MPU  pPeleHMn  y4yebHbIX  33fa4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHOMOTMKN 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEPMpeTauum
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NOMYyYEeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMALIO;

00bACHATb  MPUHUMMBLI  [EACTBMS  MalUMH, NPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3nnyarb YCNoBMSA UX 6e30MacHOro UCnonb3oBaHWsA B NMOBCEAHEBHOW
XN3HW;

NPUBOANTL MPUMEpPbI BKNaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBUTME HayKW, B OOBACHEHWe MPOLLECCOB OKPYXXKAlOLEro Mupa, B pasBuUTHE
TEXHUKMN N TEXHOJIOTUIA;

1CMO/b30BaTb TEOPeTMYeCKMe 3HaHWUA MO (DU3MKe B MOBCEAHEBHOMW >XU3HU
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COBMOAEHNS HOPM 3KO/IOMMYEeCKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B Trpynmne C BbINO/HEHWEM PA3/IMYHbIX COLMAIbHBLIX POJEN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 httos://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MO/NEKY/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 COCTOAHNSA BELLLECTBa. 5 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

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
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarHuTHoe none. dneKTpoMarH1MTHas 11 1 3 Bubnuoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edso0.ru/7f41c97c
59 MexaHW4YecKre 1 aNeKTpoOMarHNUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edsoo.ru/7f41c97¢c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTENbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 ngg;g:;;iou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmuecTBo yacos Jara DJIEeKTPOHHbIE
Tema ypoxa Kourpoabubie IIpakTuueckue uudposbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI o0pa3oBaTejibHbIE
pecypcsl
1 dun3nKa — Hayka o npupoje. HayuHble 1 409 Bubnuoteka LIOK
MEeTOAbI MO3HAHUA OKPY>KatoLLEero Mupa ' https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (Pr3nKn B (hOpMUPOBaHUN
2 COBPEMEHHOIA (El)a YHOM Kq; 'FI?I/IHIE)I Mupa, B 1 5.09 bubnuoreka LIOK
P . y P \,p ’ ' https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOWN LeATeNIbHOCTU N0AEN
MexaHunyeckoe auxeHne. OTHOCUTENbHOCTb
3 MeXaHNYecKoro AsuxeHus. lNepemeLLeHme 1 11.09 bubnmoreka LIOK
A - 1 1EpEMEty ' ' https://m.edso0.ru/ff0c3508
CKOpOCTb, YCKOpeHue
o bubnunoteka LIOK
4 PaBHOMepHOe NPAMONNHENHOEe ABWKEHWe 1 12.09 httos://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPAMOJIMHENHOe bubnunoteka LIOK
5 1 18.09
[IBMXeHne https://m.edsoo.ru/ff0c372e
CB060/fHOe NnafieHne. Y CcKopeHne cB0604HOr0 Bubnuoteka LIOK
6 1 19.09
nageHus https://m.edsoo.ru/ff0c39cc
7 KpunBonmHeHoe aguxeHune. [JBmkeHne 1 95 09 Bbubnuoteka LIOK
MaTepuasibHOM TOUKM MO OKPY>KHOCTU ' https://m.edsoo.ru/ffOc3ada
MpuHUMN OTHOCUTENbHOCTY [anunnes.
8 NHepunanbHble cucTembl oTcueTa. MepBblit 1 28.09 bubnmoreka LIOK
PY - 1ep ’ https://m.edsoo.ru/ffOc3be8
3aKOH HblOTOHA
Macca Tena. Cuna. MNpuHUMN cynepnosnuun
9 cun. BTopoii 3akoH HbloToHa ans 1 2.10 bubmmoreka LIOK

M&TGpM&J’IbHOVI TOYKN

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TpeTunii 3aKoH HbloTOHA A1 MaTepuanbHbIX

bubnunoteka LIOK

1 A
0 TOoYeK 510 https://m.edsoo.ru/ffOc3be8
3aKOoH BCeMMpHOro TaroteHns. Cuna Bubnuoteka LLOK
11 9.10
TSXKECTW. [epBas KOCMUYeCKas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnunoteka LIOK
12 Cuna ynpyroctu. 3akoH N'yKa. Bec Tena 12.10 https://m.edsoo.ru/ffoc3e18
Cuna TpeHuns. KoathduumeHT TpeHua. Cuna
13 con OTFIJ/IBﬂeHI/IFI n CT) Bthl»(eHmmpTena B 16.10 bubmmoreka LIOK
P A ' https://m.edsoo.ru/ff0c3f76
YXXUAKOCTU U rase
MocTynaTenbHOE 1 BpallaTe/ibHOe ABUXEHNe
14 abCo/OTHO TBEPAOro Tenla. MOMEHT CUbI. 19.10 Bubnuoteka LIOK
Mneyo cunbl. YCnosus paBHOBECUS TBEPLOTO ' https://m.edsoo.ru/ff0c41a6
Tena
IMnynibC MaTepuanbHOR TOUKKU, CUCTEMBI
15 maTepuasibHbIX ToYeK. IMNynbLC cubl. 3aKoH bubnnoreka LIOK
coxpaHeHua uMnynbca. PeakTMBHOE 23.10 https://m.edsoo.ru/ff0c43d6
[BUXeHMe
PaboTa 1 MOLLHOCTb cu/bl. KMHeTMYecKas
16 3Heprus matepuanbHoOM ToUKK. Teopema 06 26.10 bubnmoreka LIOK
o ' https://m.edsoo.ru/ff0c4502
N3MEHEHNWN KNHETUYECKOWN 3HEPTUM
MoTeHunanbHasa aHeprus. NoTeHUNa bHas
17 3HEeprus ynpyro AethopMmMpoBaHHOW 98.10 Bubnmoteka LIOK
NPY>XWHbI. [oTeHUnanbHas aHeprusa Tena ' https://m.edsoo.ru/ff0c461a
BOMM3M NOBEPXHOCTU 3eMn
MMoTeHUnanbHbIe U HENOTEHLNA/IbHBIE CUMbI.
CB#A3b paboTbl HEMNOTEHUMANbHbBIX CU C
P H < 9.11 bubnunoteka LIOK
18 N3MEHEHNEM MeXaHNYeCKOoW 3Heprum

cUCTEMbI Tesl. 3aKOH COXpaHeHNs
MEeXaHWYeCKOMN 3Heprum

https://m.edsoo.ru/ff0c478c



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
https://m.edsoo.ru/ff0c461a
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Na6opaTopHas paboTa «lIccnenoBaHue casau
paboTbl CU/bI C U3MEHEHUEM MEXaHUYECKOM

19 13.11
3Hepruu Tena Ha NpUMepe PacTsXKeHus
Pe3HOBOI O XryTa»

KoHTponbHas paboTa no Teme «KnHemaTuka. Bubnuoteka LLOK

20 16.11
OnHammnka. 3aKoHbI COXpaHeHNs B MEXaHNKe» https://m.edsoo.ru/ff0c4b74
OCHOBHbIE MOM0XEHUA MONEKYNAPHO-

o bubnunoteka LIOK
21 KWHETUYECKOW Teopun. bBpoyHOBCKOe 20.11
https://m.edsoo.ru/ff0c4dc2
ABvxkeHve. Ondysns
XapakTtep ABVKeHUS 1 B3aMMOAENCTBUSA

22 yacTu, BellecTBa. Mogenn CTpoeHus rasos, 23.11
YKNAKOCTEN 1 TBEPAbIX Ten
Macca Monekyn. KonnyecTso BeLlecTBa.

23 y H 27.11
MocTosHHaa ABoragpo

24 TennoBoe paBHOBecKe. TemnepaTypa u ee 3011
nsmepeHue. LLkana temnepatyp Lienbcus '

o5 NpeanbHblii ra3 B MKT. OcHOBHOe 412 Bbubnuoteka LIOK
ypaBHeHne MKT ' https://m.edsoo.ru/ffOc4fde
AGconoTHasA Temnepatypa kak Mepa cpefHei

o paryp Pa CPEA bubnunoteka LIOK
26 KVHETUYECKOM 3HEPTUU ABUMKEHMA MONEKY/. 7.12
o https://m.edsoo.ru/ff0c511e
YpaBHeHVe MeHeneesa-KnanenpoHa

27 3akoH [anbToHa. ["a30Bble 3aKOHbI 11.12
JabopaTopHas paboTa «MccnefoBaHme

28 3aBMCMMOCTI MeXAy napameTpamm 14.12
COCTOSIHUS pa3peXXeHHOro rasa»

29 3onpoLiecchl B naeanbHOM rase u nx 18.12 bubnunoteka LIOK
rpadmyeckoe npeacTasneHue ' https://m.edsoo.ru/ff0c570e

30 BHYTpEHHSS aHeprus TepMoAMHAMNYECKON 21.12 bubnunoteka LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMbI N CMIOCOOLI €€ N3MEHEHUS.
KonnyecTBo TennoTbl 1 paboTa. BHYTpeHHss
3HEprus 04HOaTOMHOro MAeanbHOro rasa

https://m.edsoo.ru/ff0c5952

Bubnunoteka LLOK

31 Bib! Tennonepea‘ 25.12 https://m.edsoo.ru/ff0c5c36
Y [enbHas Tenn0eMKoCTb BeLecTBa.
32 KonunyecTso TenoTbl Npu Tenaonepeaaye 28.12 bubnuoreka LIOK
o ' ' https://m.edsoo.ru/ff0c5c36
ApvabaTHblil npoLecc
33 MepBblIii 3aKOH TEPMOAMHAMUKM U €ro 11.01 Bubnuoteka LIOK
NpYMeHeHne K n3ornpotieccam ' https://m.edsoo.ru/ffOc5efc
34 HeobpaTMOCTb NPOLLECCOB B NPUPO/E. Bubnuoteka LIOK
BTopoit 3aKOH TepMOANHAMUKM https://m.edsoo.ru/ff0c6230
35 MpuHumn geictems n KM Tennosoi bubnnoreka LIOK
MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konornyeckne Npobnembl TENIOIHEPTETUKN
38 O6o6LaroLmnin ypok «MonekynspHas Bbubnuoteka LIOK
(pn3mnka. OCHOBbI TEPMOANHAMUKIN https://m.edso0.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynspHas m3nka. OCHOBbI bubnuoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIN
40 Mapoobpa3oBaHme N KOHAeHcauus. bubnunoteka LIOK
VicnapeHue v KnneHune https://m.edsoo.ru/ff0c63b6
41 ABCOMOTHAsA U OTHOCUTENbHAA BNaXKHOCTb bnbnuoteka LIOK
BO3A4yxa. HacblILeHHbI nap https://m.edsoo.ru/ff0c64d8
Teepaoe Teno. Kpuctannnyeckue n
o bubnunoteka LLOK
42 amopHble Tefa. AHU30TPONKUSA CBOICTB

KpucTannos. XXunakue Kpuctansibi.

https://m.edsoo.ru/ffOc65f0
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CoBpeMeHHble MaTepuaibl

[MnaBneHve 1 Kpuctannmnsauma. Y aenobHas Bubnuoteka LIOK
43
TensoTta nnasneHus. Cybnmmaums https://m.edsoo.ru/ff0c6708
bubnunoteka LIOK
44 ¥paBHeHve Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpu3auns Ten. DNEKTPUYECKNA 3apsaf. Bubnuoteka LIOK
[Ba Bna aneKTpnuyeckmx 3apsaos https://m.edsoo.ru/ffOc6bcc
[MpOBOAHUKM, AN3NEKTPUKN U
46 n:n nlqoso Hlfll'KI/I 3a|«F))H coxpaHeHus bubnmoreka LIOK
YNPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3MIEKTPUYECKOr o 3apsaja
47 B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. Bubnuoteka LIOK
ToueuHbIl 3NeKTPUYECKNIA 3apsig https://m.edsoo.ru/ffOc6ced
Hanps»keHHOCTb 31eKTPUYECKOro nons.
48 MpuHUMN cyneprnosnLmmn aNEKTPUYECKNX bubnuoreka LIOK
P UU' ynep . . P https://m.edsoo.ru/ff0c6df2
nonen. JINHAN HanPS>KEHHOCTU
PaboTa Cu/1 3NeKTPOCTaTUYeCKOro noss. bubnunoteka LIOK
49
MoTeHuman. PasHOCTb NOTEHLUMaNoB https://m.edsoo.ru/ffoc6f00
[MPOBOAHUKM 1 OU3NEKTPUKN B
50 QHF;KT ﬂCTaTVILIeiKOM noF;1e bubnmoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nsnekTpryeckas NPOHULEAEMOCTb
. bnbnuoteka LLOK
51 ONeKTPOEMKOCTbL. KoHAeHCaTo
P A P https://m.edsoo.ru/ff0c7126
59 ONeKTPOEMKOCTb N/IOCKOr0 KOHAEHcaTopa. Bbubnuoteka LIOK
JHeprus 3apsxeHHOro KoHaeHcartopa https://m.edsoo.ru/ff0c72c0
53 JTabopaTopHas pabota W3mepeHue
3NIeKTPOEMKOCTUN KOHeHcaTopa
54 MpyHUMN AENCTBUS N NPUMEHEHWE

KOHAEHCAaTOopPOB, KOMMPOBa/IbHOTI O arraparta,



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CTPYV/HOr0 NpUHTepa. JNeKTpocTaTuyeckas
3alliMTa. 3a3eM/IeHMe INeKTPoNpPrUGOpPOB

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CcyLLecTBOBaHUA. MoCTOAHHbIN TOK. Cuna
ToKa. HanpsxeHue. ConpoTusneHune. 3akoH
Owma ona yyacTka Lenu

56

57

58

59

60

MocnefoBaTenbHOE, NapanfieNibHoE,
CMeLlaHHOe CoeUHeHNe NPOBOAHMNKOB.
NabopaTopHasa paboTa «3yyeHne
CMeLLIaHHOr 0 COeIMHEHUNS PE3UCTOPOB

Pab0Ta 1 MOLLHOCTb 3/1IEKTPUYECKOr0 TOKA.
3akoH [xoyna-JleHua

3akoH Oma A1 NONHOM (3aMKHYTO)
3NIEKTPUYECKON Lenn. KopoTKoe 3amMblKaHue.
NabopatopHas paboTta «M3meperHne S4C
MCTOYHMKA TOKA U ero BHYTPEHHETO
CONPOTMBEHUA

NeKTPOHHas NPOBOANMOCTb TBEPAbIX
MeTa/1N10B. 3aBUCUMOCTb COMPOTUBNEHNS
MeTa/I/I0B OT TEMMNepPaTypbl.
CBepxnpoBoAYMOCTb

ANeKTpUYECKnii TOK B BakyyMe. CBOICTBa
3NEKTPOHHbIX MY4KOB

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

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

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

61

62

MonynpoBOAHUKM, X COGCTBEHHAS 1
nprmecHas NpoBoAMMOCTb. CBolicTBa p—N-
nepexoga. MonynpoBoAHNKOBbIE NPUBOPbI

NeKTPUYECKMIA TOK B pacTBOpax u
pacrniaBax 3/1eKTPOUTOB.

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

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNeKTPoNNTUYeCKas guccoumnauns.
DNeKTponn3

DNEeKTPUYECKINIA TOK B rasax.

o o bubnunoteka LIOK
63 CaMoCToATENbHbIN N HECAMOCTOATE/IbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. MNnasma
AneKkTpunYeckme NpubopbI U YCTPOCTBA U UX
64 n aKTI/FI)l-IECKoe n VFI)MGHSHVIG yI'I Zvaa 1 bubmuoreka LIOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHWUKN 6e30MacHOCT
o bubnunoteka LLOK
65 O6006LLaLLMIA YPOK «DNEKTPOANHAMUKAE» 1 httos://m.edsoo.ru/ff0ca8be
KoHTponbHas paboTa rno Teme
66 «QneKTpocTaTnKa. MocToAHHbIN 1 Bubnuoteka LIOK
ANEeKTPUYECKUIA TOK. TOKM B pas/INyHbIX https://m.edsoo.ru/ffOc8a8a
cpepax»
67 Pe3epBHbIil ypoK. KOHTponbHas paboTa no 1 bubnnoreka LIOK
TeMe OJNeKTpoanHaMUKa https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypoK. O606LLatoLLmiA YPOK No 1 bubnunoteka LIOK
Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c
OBLWEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

Ne KoauyecTBO 9acoB i DJIeKTPOHHbIE
aTa
n/ Tema ypoxka Kourpoabsubie IIpakTuueckue undposbie
Bcero U3Y4YEeHUsS
I paboTnI padoThI oOpasoBaTe/bHbIE
pecypcChbl
MOCTOSAHHbIE MarHUTbI U X
1 B3aMMofeicTeme. MarHuTHOe none. 1 509 Bubnnoteka LLOK
BekTop MarHMTHON MHAYKUMW. JTUHUN ' https://m.edso00.ru/ff0c9778
MarHUTHON MHAYKL MK
MarHuTHoe nosie NPOBOAHMKA C TOKOM.
2 OnbIT 3pcTefa. B3ammogelicTene 1 4.09 bubmmoreka LIOK
pereAa. A ' https://m.edsoo.ru/ff0c98fe
MPOBOAHMKOB C TOKOM
3 JNabopaTopHas paboTa «M3yyeHne 1 1 9.09 Bubnnoteka LLOK
MarHMTHOI0 NonA KaTyLwKn C TOKOM» ’ https://m.edsoo.ru/ff0c98fe
[elicTB/e MarHUTHOro Nons Ha
NpPOBOAHMK € TOKOM. Crna Amnepa.
4 ﬂ26o Ig\To Has paboTa «l/ccne OFE),aHI/Ie 1 1 11.09 bubmmoreka LIOK
o paTop P A ' https://m.edsoo.ru/ff0c9ac0
[e/CTBMNA NOCTOSAHHOIO MarHNTa Ha pamky
C TOKOM»
[elicTB/E MarHUTHOro Nons Ha
5 BUX 0CA 3apAKeHHYH vactuyy. Cuna 1 16.09 bubmmoreka LIOK
ABDXYLLY P y W ' https://m.edsoo.ru/ff0c9df4
NopeHua. PaboTa cusbl JTopeHua
ANeKTpoMarHUTHas UHAYKLmMs. MoToK
6 BEKTOpa MarHUTHOM nHAykuun. 34C 1 18.09
NHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM '
NHAYKUMK Papajges
. NabopaTopHas paboTa «MccnefoBaHme 1 1 23.00 Bubnnoteka LLOK
ABNEHMNS 3/IEKTPOMArHUTHON MHAYKLUMN» ' https://m.edsoo.ru/ff0cal50



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/ff0ca150

VIHOYKTUBHOCTb. SABNEHME CAaMOUHAYKLUNN.
34C camomHAYKUMN. DHeprus
MarHMTHOro Nons KaTyLIKW C TOKOM.
JNeKTpoMarHUTHoe nosne

25.09

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

TexHUYEeCKMe YCTPOINCTBA U X
MPUMEHeHME: NOCTOSHHbIE MarHNTbI,
3NEKTPOMarHm1Tbl, 3NEKTPOABUraTeNb,
YCKOPUTENMN 3/1EMEHTaPHbIX YacTuL,
VHAYKLMOHHas Neyb

30.09

10

O606LaroLmMin YpoK «MarHuTHoe none.
DNeKTpoMarHUTHasa UHAYKLMA»

2.10

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

11

12

13

14

15

KoHTponbHas pabota no Teme
«MarHuTHoe none. dNeKTpoMarH1THas
NHAYKLMNA»

CB060O/Hble MeXaHNYeCcKme KonebaHus.
"apMOHMYeCKMe KonebaHus. Y paBHeHMe
rapMOHNYECKUX KonebaHwui.
MpeBpaLleHne aHeprum

JabopaTopHas paboTa «MccnefoBaHme
3aBMCMMOCTU Neproga MasnblX KonebaHui
rpy3a Ha HATW OT 4JIMHbI HATWU N Macchbl
rpysa»

KonebaTenbHblil KOHTYP. CBO6OAHbBIE
3N1eKTPOMarHUTHble KonebaHus B
naeanbHOM KonebaTelbHOM KOHTYpe.
AHanorns Mexxay MexaHnm4ecKumm v
3N1EKTPOMarH1MTHbIMK KonebaHMsamum

®opmyna TomcoHa. 3aKOH CoXpaHeHus
3HEPrun B neanbHOM KosiebaTe/lbHOM

7.10

9.10

14.10

16.10

21.10

bubnmnoteka LLOK
https://m.edsoo.ru/ffOcad58

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcaf06

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcb820

bubnmoteka LLIOK
https://m.edsoo.ru/ffOcb9c4



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

KOHTYype

16

MpeacTaBneHne 0 3aTyxaroLmx
KonebaHmsX. BbIHY>XXeHHble
MexaHunyeckune KonebaHms. Pe3oHaHc.
BbIHY>€HHbIEe 3/1EKTPOMarHUTHble
KonebaHus

23.10

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

MepemeHHbI TOK. CUHYCOMAA/bHbIN
nepeMeHHbI TOK. MOLLHOCTb
MepemMeHHOro Toka. AMNINTYAHOE U
[eCTBYHOLLEE 3HAUYEHNE CU/Ibl TOKA U
HanpPsHKeHNS

28.10

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

18

19

20

21

22

TpaHcgopmatop. Mpon3BoACTBO,
nepegaya n noTpebneHne 3NeKTPUYECKOM
3Heprum

YCTPOIACTBO M NPaKTUYECKOE NPUMEHEHNE
3NEKTPUYECKOr0 3BOHKA, reHepaTopa
MepemMeHHOro TOKa, MHWIA
anekTponepeaady

DKONOrnYecKre pUCKn Npu NPon3BoacTBe
aNneKTpo3Heprun. KynbTypa
MCNONb30BaHNSA 3EKTPO3IHEPr K B
MOBCEAHEBHOM XXN3HU

MeXaHuuecKye Bo/HbI, YCMOBYS
pacnpocTpaHeHus. Mepuog. CKopocTb
PacrpOCTPaHEHNS U [/INHA BOSHBI.
MonepeyHble 1 NPOAO/bHbIE BOJHBbI

3BYK. CKOpOCTb 3BYKa. [[POMKOCTbL 3BYKa.
BbicoTa ToHa. Tembp 3ByKa

30.10

11.11

13.11

18.11

20.11

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcca54

bubnmoteka LLIOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3]'IEKTp0MaFHI/ITHbIe BOJIHbI, MX CBOWCTBA U

Bubnmnoteka LLOK
. 25.11

23 CKopoCTb. LLiKana anekTpoMarHUTHbIX https://m.edsoo.ru/ffoccfed
BOJH

24 MMpUHUMNBI PagnOoCBA3N U TENEBULEHNS. 2711
Pa3BuTune cpefcTB CBA3W. Pagnonokauuns '

o5 KoHTposnbHas pabota «KonebaHus 21 Bubnnoteka LLOK
BO/HbI» ' https://m.edsoo.ru/ffOcc6f8
MpsMONMHENHOe pacnpocTpaHeHne ceBeTa

26 B E HOPOZHOM C 5 e ‘rl)'oquHbm NCTOYHMK 4.12 bubnmoreka LIOK

AROPOA PeAe. ' https://m.edsoo.ru/ff0cd350
cBeTa. Jlyy cBeTa
OTpakeHWe cBeTa. 3aKOHbI OTPaXKEHNA
27 cBeTa. MoCTpoeHne N306paKeHNiA B 9.12 bubnmoreka LIOK
' ' https://m.edsoo.ru/ff0cd4e0
M/I0CKOM 3epKane
[MpenomneHne ceeTta. [MoNHOe BHYTPEHHEE
28 OTp axeHwue. MpeaenbHbIiA yron n)(;;Zoro 11.12 bubnmoteka LIOK
P 1 IPEA y ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEro OTPaXXeHUS

29 JNabopaTopHas paboTa «M3mepeHune 16.12 Bubnnoteka LLOK
nokasaresia NPesloMIEHNA CTeKa» ' https://m.edsoo.ru/ff0cd67a
JInH3bl. MocTpoeHne n306paxkeHni B

30 nunH3e. ®opmysna TOHKOW NNH3bI 18.12 bubnmoreka LIOK

- POPMY ' ' https://m.edsoo.ru/ffOcddle
YBefmyeHne INH3bI

31 NabopaTopHasa paboTa «MccnefoBaHue 2319
CBOWCTB M306PaXKEHWI B IMH3AX» '

Ancnepcuns ceeta. CNOXHbIA cOCTaB

32 6enoro ceeta. LiBeT. JTabopaTopHas paboTa 25.12
«HabsnogeHve gucnepcumn ceetax

33 WHTeptepeHLmsa cBeTa. Judpakumsa ceeTa. bubnmnoteka LLOK

AnthpakLMOoHHas peLéTKa

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

I'Ionepetl HOCTb CBETOBbIX BOJIH.

Bubnmoteka LLOK

34
Mongapusauma ceeTa https://m.edsoo.ru/ff0cf02e
35 OnTunyeckne NPUBOPbI U YCTPONCTBA U
YCNOBUSA UX 6e30MacHOro NpUMeHeHus
I"paHULbl NPUMEHMMOCTM KTaCCUYECKOM
36 MeXaHVKK. MocTynatbl crneumanbHoi bubmmoreka LIOK
' y . https://m.edsoo.ru/ff0cf862
TEopUN OTHOCUTE/ILHOCTU
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.
37 3ame/ieH e BpeMeHN 1 COKpaLLeHne bubmmoreka LIOK
A P patli https://m.edsoo.ru/ffOcfa42
LJIVHbI
SHeprus 1 UMNyNbLC PENSTUBUCTCKOIA
38 ‘—IaCTFI)/I bl CBFI3I3/MaC§bI C 3Hepruvei un bubnmoteka LIOK
Hbl- P https://m.edsoo.ru/ff0cfc68
NUMMYNbCOM. SHeprus NoKos
39 KoHTponbHas pabota «OnTuka. OCHOBbI Bubnuoteka LLOK
crneymnanbHON TeopuM OTHOCUTENIbHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®oToHLI. Popmyna NnaHKa. SHeprus n Bubnnoteka LLOK
NUMMYnbC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpbITWE 1 UcCneaoBaHne POToaddeKTa. Bubnnoteka LLOK
OnbITbl A. . CToNetoBa https://m.edsoo.ru/ffOcffc4
3aKoHb! (hoToahpekTa. YpaBHEHME
42 3|7|HLuTeO|‘/’|pHa q;q;)omaq)cgema «KpacHas bubnworexa LIOK
A Y https://m.edsoo.ru/ff0d015e
rpaHuLa» otoapekTa
43 [asneHne ceeTa. OnbIThl . H. Jlebeaesa. Bubnnoteka LLOK
XUMnyeckoe AencTBmue CBeTa https://m.edsoo.ru/ff0d04a6
TexHMYeCKMe YCTPOMCTBA 1 NPaKTUYeCKoe
44 NpUMeHeHne: POTO3NEMEHT, (POTOLATUMK,
co/nHeYHas 6atapesi, CBETOAMOL
45 PelueHme 3aaa4 No TeMe «O/1IEMEHTbI bubnmnoteka LLOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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

KBaHTOBOM ONTUKN»

https://m.edsoo.ru/ff0d0302

Mogenb atoma TomcoHa. OnbIThbI

46 PesepopAa no paccesHUIo a-4actuu, bubmmoreka LIOK
https://m.edsoo.ru/ff0d091a
[MnaHeTapHasa mogenb atoMa
Bubnmnoteka LLOK

47 Moctynatbl Bopa https://m.edsoo.ru/ff0dOafa
3nyyeHve 1 nornowieHve (GhoToHOB npu

48 nepgxo,qe aToma c 0:-:'40r0 y(fJOBHFI aHegrmm bubmmoreka LIOK

N https://m.edsoo.ru/ff0dOafa
Ha Apyroun. Buabl cnekTpos
BosiHoBble cBOICTBA YacTuL,. BosHbI e

49 Bpoitns. KopnycKynsipHO-BO/HOBOW Bubnnoteka LLOK
Ayann3m. CrioHTaHHOE W BbIHYXXAEeHHOe https://m.edsoo.ru/ff0d0ca8
n3nyyeHue
OTKpbITME pagnoakTMBHOCTU. OnNbITbI

50 Peseré)mop,qzalfo onpefeneHnto cocTasa bubnmoteka LIOK

https://m.edsoo.ru/ff0d0fd2
pagnoaKkTUBHOIO N3/1y4eHUs
CaolicTBa anb(pa-, 6eTa-, raMma-

o1 n3nydeHus. BnvaHme pagnoakTMBHOCTY Ha
YXUBbIE OpPraHn3mbl
OTKpbITUE NPOTOHA U HETPOHa. 30ToMNbI.

52 Anbha-pacnag. NeKTPOHHbIN 1 Bubnnoteka LLOK
NO3UTPOHHBIN 6eTa-pacnad. Mamma- https://m.edsoo.ru/ff0d1162
n3nyyeHue
SHeprua cBA3W HYK/TIOHOB B A4pe.

53 AnepHble peakunn. SAepHbIV peakTop. Bubnnoteka LLOK
[Mpo6sieMbl, NePCMNEKTUBBI, 3KOTIOTUYECKME https://m.edso0o.ru/ff0d1356
acreKTbl AePHON 3HEPTETUKM

54 AnemMeHTapHble YacTuubl. OTKpbITHE Bubnmnoteka LLOK



https://m.edsoo.ru/ff0d0302
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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

55

No3nTPOHa. MeTo/bl HabNHAEHNS 1
permcTpaLm aneMeHTapHbIX YacTul,
Kpyrnblii cTon «®yHaaMeHTabHbIe
B3aMOAENCTBUS. EANHCTBO (hr3nyecKoli
KapTWHbI Mypa»

Bug 3Be3gHoro Heba. Co3se3aus, spkue

3Bé3,ﬂ,b|, naaHeTbl, X BUANMOE ABVXKEHNE.
ConHeyHas cuctema

https://m.edsoo.ru/ff0d0e38

56

57

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

3BE3/bl, X OCHOBHblEe XapaKTePUCTUKM.
3B€3/bl FNaBHON NOCeA0BaTeNIbHOCTH.
BHYTpeHHee CTpOeHwMe 3BE34,
CoBpemMeHHbIe NpeacTaBieHns o
NPOMCXOXAeHUM 1 3BontoLMn ConHua 1
3B€3[

58

59

60

MneuHbIin MyTb — Hala ManakTmka.
[MonoxkeHue u asm>xeHne ConHua B
anakTuke. ManakTnku. YépHole ablpbl B
Afpax ranaktuk

BceneHHas. PasberaHue ranaktuk. Teopus
bonbLioro B3pbiBa. PeniMKToBoe
n3nydeHvie. MeTtaranaktunka

HepeLueHHble NPo6IEMbl aCTPOHOMMM

61

62

KoHTposnbHas paboTa «3/1eMeHTbI
aCTPOHOMUW 1 aCTPOPU3NKIN»

O606watoLLmnin ypoK. Ponb hU3nKn 1
acTPOHOMUM B 3KOHOMUYECKOW,



https://m.edsoo.ru/ff0d0e38

TEXHONOrMYECKOW, COLMabHOM U
3TMYECKOIA cpepax AesTeNlbHOCTH
yenioBeka

63

O606LaroLMin YpoK. Ponb 1 MecTo
(PM3MKN N aCTPOHOMUU B COBPEMEHHOL
Hay4YHOWN KapTUHe Mmpa

64

65

66

O606LLaroLLMiA YPOK. Ponb th3nyeckol
Teopuun B (hopMUpOBaHUM NpPeACTaB/EHNI
0 (hM3MYECKOI KapTnHe M1pa
O6o6watoLmin ypok. MecTo (hn3nyeckoi
KapTWHbI MUpa B 06LLEM pagy
COBPEMEHHbIX €CTECTBEHHO-HAYUHbIX
npeAcTaBneHniA 0 Npupose

Pe3epBHbI YpOK. MarHuTHoe nore.
AneKTpoOMarHMTHas MHAYKLMS

67

Pe3epBHbIii ypoK. OnTuka. OCHOBbI
cneynanbHON Teopyn OTHOCUTENIbHOCTY

68

Pe3epHblIli ypoK. KBaHTOBas (in3mka.
ANeMeHTbI aCTPOHOMUM N aCTPOIU3NKN

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




