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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (u3nMke 6a30BOr0 YPOBHA Ha YPOBHE cpefHero o6uiero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C y4yeToM (pefepasibHOM paboyeit Mporpammbl BOCMIUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTesibHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00y4yeHun nx gusmke Ha 6a30BOM YPOBHE Ha OCHOBE CMCTEMHO-AEATE/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMu. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3snKe BKIOYAET:

e MNaHMpyemble pe3y/bTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmC/ie NpPeaMeTHble pe3y/bTaTbl MO rogam 00yyeHus;

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

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4ebHOro npeimMeTa B LUKO/e, BHOCUT CYLLECTBEHHbIA BK/1af, B CUCTEMY
3HaHWU 06 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
nexatr B OCHOBE MPOLECCOB W SABMEHWW, W3YYaeMbIX XUMWER, OUONOrnen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHONOIMn B Cepe 3JHEepreTUKKM, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHUss HOBbIX MaTepuasioB C 3aflaHHbIMW CBOMCTBAMW U APYTUX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3VKM [ns YPOBHSA CpeaHero o6Llero o6pa3oBaHUs
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenioB PU3NKKU, BKIHOYAET Kak
BOMPOCbI KacCUYeCKom, TakK U COBPEMEHHOWN (PU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hei matepuan Kypca (QU3NKK
00beAVHEH BOKPYr (U3MYecKUx Teopuil. Begylwmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peannzaumsa npeanonaraet UCMNosb30BaHME
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

Hoess npuxnaonou  uanpasirennocmu. Kypc (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHWUYECKMX U TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoes skonoeusayuu pPeann3yetcs MOCPEACTBOM BBeAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX 3KOMIOrMYEeCKMM  Mpo6/sieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW W TEXHO/IOTWIA, a TakXe 06CYXAeHUs
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06paszoBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOW Teopum, ponn hyHAaMeHTa/IbHbIX 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbLIX MPEACTaB/IEHMAX O  MNpUpoAe,  rpaHuMuax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYeT opraHM3aumm 3KCNepuMEHTa/IbHON AeATeNbHOCTU 06y4vatoLMXCS.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1ab0paTOPHbIX Pabor,
KOTOpble B MporpaMme no (usnke o6beAunHEeHbl B OOLMIA CMIMCOK YYEHUYECKMX
NpakTU4ecknx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OUEHKM, OCYLLECTBMISETCA Yy4aCTHMUKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs M3  OCOBGEHHOCTe MNaHWpPOBaHUSA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLMMMCS YMEHUAMU MNPOBOANTb KOCBEHHbIE WM3MEPEHMUs, WCCNea0BaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YLEeNseTcd PeLeHV0 PacyeTHbIX U KavyeCTBEHHbIX
3aga4. MMpy 3TOM 1A pacyeTHbIX 3afa4 NMPUOPUTETOM SABISKOTCA 3afauv C SIBHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAKOTCA 3a4aHus Ha
0ObACHEHME NPOTEKaHUA (U3NYECKUX SBNEHUA W MPOLLECCOB B OKPYXKatOLLEN
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpPakTUKO-
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 UM B YCNOBUSAX WHTErpupoBaHHOIO0 KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe fabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpaMmme Mo n3nkKe 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 NMPUMEHEHWIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUECKMX KOMMJEKTOB M 06ecreyvnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopaTtopHOro 060pyAoBaHWA [O0/MKHbI OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEHUIO MPUPOAbI, Pa3BUTUE WX WHTENNEKTYaNlbHbIX WM TBOPYECKMX
CMOCOGHOCTEN;

e pasBuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAe NMO3HaHMS U POPMUpPOBaHME
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

o (hOPMMPOBAHME HAYYHOrO0 MMWPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHNSA MaTepun 1 (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3VKU;

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, TEXHUKM N TEXHONOTWA.

JlocTKeHne 3aTUX Leneidt 06ecnevmBaeTcs pelleHeM Cneaytowmx 3ajay B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MEXaHWKY,
MONEKYNAPHYIO  (PU3NKY, 3MEKTPOAVHAMUKY, KBaHTOBYK (U3NKY WU
3/1EMEHTbI aCTPOU3NKM;

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

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBaloLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPY)KatoLLYHO
Cpedy,

o OB/aJeHMe MeTOAaMn CaMOCTOATENIbHOIO MaHMPOBaHWUA WM MPOBeAEHMS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

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

Ha wn3yyeHne u3nkmn (6a30BbIi YPOBEHb) Ha YPOBHE CpeaHero o6LLUero
o6bpasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpepnaraemMblit B nporpaMme Mo ()M3nMKe nepeveHb /1a60PaTOPHbIX |
MPaKTUYECKMX paboT ABNMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [feNaeT Bbl6op
npoBefeHNs NabopaTopHbIX pPaboT W OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METO/bl MO3HAHUS 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.
dun3nyecKkne 3akKoHbl U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA CbI/I3I/I‘—IECKI/IX 3dKOHOB.
MMpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTema otcyeTta. TpaeKTopus.

MepeMelLeHne, CKOPOCTb (CPeAHsst CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTM U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvbkeHue.  [BWKeHWE  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM NO MOAY/0 CKOPOCTbIO. YT/10Bas CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacTtoTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
ABWKEHVE CHapA0B, LIEMHbIe Y PEMEHHbIE Nepeaadu.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniofeHne ABvKeHWUA Tena, OPOLUEHHOr0 MOA YrIOM K TFOPU3OHTY K
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXKEHUS C LieSIbl0 OnpefeneHnst MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBvXKeHWs Tena, 6poLleHHOro ropn3oHTasILHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcuTenbHoCTM  [anunes.  TlepBblii  3aKOH  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, KavyeHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cua TPeHUs NMoKosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynartenbHOe 1 BpallaTesibHoe ABVKeHNe abCoMTHO TBEPLOrO Tena.

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

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

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOABEME U NafeHNMN.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

Ycnosusa paBHOBeCUS TBEPLOro Tena. Buabl paBHOBeCKS.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CU YMPYroCTU, BO3HUKAKOLWMX B MPY>XUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHus.

Tema 3. 3axonwt COXpanenus 6 mexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIy/bCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuyeckas 3Heprusi martepuanbHOn TO4ukW. Teopema 06 W3MEHEHUM
KWHETMYECKOWN 3HEeprum.

MoTeHUmanbHasa 3Heprus. MoTeHUmanbHasA 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

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

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONep,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHUst uMny/ibca.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WNccnegosaHne €BA3M paboTbl CUMbl C U3BMEHEHWEM MEXaHWUYECKOW 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHWe. Auddysna. Xapakrtep ABVXKEHUA U
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa 1 ee n3mepeHue. LLikana Temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeanbHOro rasa. ABCOMIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coenHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXXMOJEKY/ISIPHOTO
B3aMMO/ENCTBUS.

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

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHne mMaccbl BO3fyxa B K/aCCHOM 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 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNocobbl eé n3MeHeHNs. KonnyecTso TensioTbl U paboTa. BHYTpeHHsS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y aeNbHas TernN0eMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TIpUHUMNBLI  LEACTBMS  TEeMnoBbIX  MalUMH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

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

13meHeHWe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npy Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHue yaenbHoM TennoeMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

Teepaoe Teno. Kpuctannmueckue n amopHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

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

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHUs BNaXKHOCTMN.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
dnekTpmzauma Ten. nekTpuueckuii 3apag. [sa Buaa 3neKTPUHECKMX
3apsaoB. poBOAHVKK, AMANEKTPUKM M MOAYNPOBOAHUKN. 3aKOH COXPaHEHWS
INEKTPUYECKOTI O 3apsaa.
B3avmogelicTBue 3apsaaoB. 3akoH KynoHa. ToUYeUHbIii 3NeKTPUYECKIiA 3aps.
AnekTpuyeckoe none. HanpsHKEHHOCTb  anekTpuyeckoro nons.  MpuHumn



Cynepnosvuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHYyManoB. [IPOBOAHWMKM W AW3NEKTPUKM B  3/1EKTPOCTATMYECKOM MOSe.
[nanekTpnyeckas NPOHNLAEMOCTb.

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

TexHuyeckmne YCTPOMCTBA M NPaKTUYECKOE MPUMEHEHME: 3N1EKTPOCKOM,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUSA 3M1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKN B 3NEKTPOCTATMUECKOM MOSE.

3aBMCMMOCTb  3MEKTPOEMKOCTM MJIOCKOFO  KOHAEHcaTopa OT  njowaau
MNACTVH, PaCCTOAHUA MEXAY HUMMW U AN3NIEKTPUYECKOV NPOHNLLAEMOCTH.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

13MepeHne 3N1eKTPOEMKOCTI KOHAEH caTopa.

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

ONeKTPUYECKNIA TOK. YCMOBMSI CyLLECTBOBAHWUA 3MEKTPUYECKOr0 TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPUYECKoe COMPOTUBAEHME. YAeNbHOe COMPOTUBNEHME BeLLECTBa.
MocnepoBaTenbHOE, NapansiefibHoe, CMEeLLIaHHOEe COeaNHEHVE MPOBOAHMKOB.

PaboTa 3nekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MoLWHOCTb
3NEKTPUYECKOr0 TOKa.

SNEKTPOABMXKYLLAS CWMa U BHYTPEHHEe CONPOTMBNEHME MCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOW) aNeKTprYecKoi Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHast  MPOBOAMMOCTb  TBEPAbIX  METa/ioB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

MonynpoBogHukn.  CoOGCTBEHHass M NpUMecHasd  MPOBOAUMOCTb
nonynpoBogHnKoB. CBOCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPUGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
INeKTPONNTMYECKAs AnccoLmaums. NeKTPOm3.



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspaa. 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,
TEepPMUCTOPbI 1 (HOTOPE3NCTOPbI, NOMYNPOBOAHNKOBLIN ANOL, ra/lbBaHMKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsamMoe WM3MepeHWe 3NeKTPOABWKYLLEA Ccubl. 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 AMoa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

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

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHNEM METOLOB Hay4yHOro
MO3HaHMS: SBMIEHWE, HayudHbIA (haKT, ruMnoTesa, (PM3MYeckas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCMHYC, TaHT'€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpraHnM3MoB (BUAbl Tensonepesayn, TeNJI0BOe PaBHOBECKUE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumust: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLLecTBa, MONApPHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTE U



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

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMSt B TeEXHMKe, MOALIMMHUKWA, WCMOMb30BaHME 3aKOHA COXPaHEHWs
MMMynbCa B TEXHUKe (pakeTa, BOJOMET W Apyrue), ABuUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/bHble npuoéopsl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  Cynepnosvuuun
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMKW. KapTuHa IMHWIA MarHUTHOWN
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTefa. B3ammogeincTeme npoBoLHUKOB C
TOKOM.

Cvina Amnepa, ee MOy b U HanpasfeHKe.

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B OAHOPOAHOM MarHUTHOM nose. PaboTa cubl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON MHAYKUMKW. TTOTOK BekKTopa MarHUTHOWM
NHOYKUMW.  DNEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUMN Papages.

BuxpeBoe 3neKTpnYyeckoe Mnose. INeKTPOABWXKYLLaA cuna WHOYKUMKA B
NPOBOAHMKE, ABUXYLLEMCA NOCTyNaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTL.  fBNEHME  CaMOMHAYKUWW.  SNeKTPOoABMXKYLLlaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMAarHUTbI, 3MEKTPOABUraTeNlb, 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.

FABNeHWe 3N1eKTPOMarHUTHON NHAYKLNN.

Mpasuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEN CU/bl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NOTOKa.

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

ccnenoBaHme AeACTBUSA MOCTOSHHOMO MarHMTa Ha pamKy ¢ TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. MNepuod, 4YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
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 neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyXatoLmxX KonebaHuaX. BbIHY>XaeHHble MexaHUYecKune
KonebaHuns. Pe3oHaHC. BbIHY)XeHHbIe 3/1eKTPOMarHUTHbIE KOebaHus.

MMepemeHHbIA  TOK. CUHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE U [EACTBYIOLLEe 3HAayYeHWe CWbl TOKa U
HanpsH>KeHs.

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

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUW 31eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

HabntogeHne pe3oHaHca.

CB060/HbIE 3M1EKTPOMArHUTHbIe KonebaHus.

Ocuymnnorpammbl (3aBUCMMOCTU CU/bI TOKa N HaMps>KeHWs OT BPeMeHn) s
3/1IEKTPOMArHUTHbIX KonebaHui.

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

Mogenb NMMHWUK aneKTponepesaydn.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTU OT
AJIVMHBI HUTK 1 MaccChbl rpy3a.

VccnepoBaHve  MepemMeHHOro Toka B UenW W3 MoCnefoBarte/lbHO
COefIMHEHHbIX KOHeHcaTopa, KaTyLK/ U pesucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbL

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 3BYKa.

ANEeKTPOMarHUTHbIE BOJIHbI. YCOBUS U3yYeHUS 3NIEKTPOMArHUTHbIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHoOi BonHe. CBolCTBa
3/IEKTPOMAarHUTHbIX BOJSIH: OTPaXKeHWe, NpesioMieHne, nonspusaums, augppakums,
nHTepepeHUms. CKOPOCTb 3MEKTPOMArHUTHbLIX BOJTH.

LLIkana aneKTpoMarHUTHbIX BOJH. pYMeHeHNe 31eKTPOMarHUTHbIX BO/H B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKOBasi AMArHOCTMKa B TEXHWKE W MeauuMHe, pajap,
pagvonpUEMHIK, TeNEBMU30P, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pasoBaHuie 1 pacnpocTpaHeHve NonepeYHbIX U NPOAObHBIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNs MeXaHUYeCKX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTU 3ByKa M BbICOTbl TOHA C amnaUTygon K
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHve, NoAapusauns, AMppakLms, NHTepepeHLus.

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 NPeIoMIeHN cBeTa. AGCONOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas JfiMH3a. POKYyCHoe
paccTosiHMe WM OMTUYEecKas CWna TOHKOW NMH3bL. [OCTpoeHMe M306pakeHUn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakumoHHas pelleTka. Ycnosue HabnoaeHus
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTa.

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

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTryeckune NpubopsbI.

MonHoe BHYTPeHHee oTpaXkeHWe. Mofenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

Mony4yeHne crekTpa ¢ NOMOLLLHO NMPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PeLLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHvie CBOMCTB M306paXKeHNI 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 OAHOBPEMEHHOCTW. 3amefIeHe BPEMEHM U COKpaLlieHue
ANHBI.
SHeprus v UMNynbC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprueidi 1 UMMNYNbCOM PENATUBUCTCKOW YacCTMLIbl. DHeprus
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. IT. CToNeToBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLUTENHA ANA (POoTo3ddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AeiicTeme ceeTa.

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

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMIO d -4acTul.
MnaHeTapHasd Mogenb aTtoma. [loctynatbl Bopa. W3nydeHue u nornoLleHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMeKTp YPOBHEN 3Heprum atoMa Bogoposa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BO/HOBOM
Ayannam.

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEKTPa/IbHbIiA
aHanM3 (CNeKTpocKon), nasep, KBaHTOBbLIN KOMMbIOTEP.



Llemoncmpayuu

Mogesb onbiTa Pesepdopaa.

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 OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4veHms. CBoiWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pafmMoakTUBHOCTY Ha »MBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

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

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

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbId  peakTop. TepMosAepHbl cCUHTE3. pobneMbl M NEePCNeKTUBbI
AAEePHOM 3HEPreTUKN. DKOSIOTNYECKME acMeKTbI AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA Y perncTpaummy a/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hU3NYECKOW KapTUHBI MUpa.

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

Jlemoncmpayuu

CYeTUMK NOHU3NPYIOLLMX YacTuL,

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
aCTPOHOMUWN.

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

ConHevHasa cuctema.

ConHue. ConHeyHass aKTMBHOCTb. WCTOYHMK 3Heprun ConHua M 3Be3f.
3Be3Mbl, UX OCHOBHble XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3/bl r/1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3Be3[ [/1aBHOM MocnefoBaTe/IbHOCTU. 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. PasberaHve ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpefeneHnUs NooXKeHNs He6eCHbIX 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 chepax AesATe/IbHOCTU YesloBeKa, posib U MeCTO (hIU3MKK
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTUHbI MUpa B 06LLEM PsAY COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (m3nKn 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: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(PYHKUUKN: CUHYC, KOCMHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX uryp n oobLema Ter.

Buonocusn: 3NeKTPUYECKME SBMEHUS B XXMBOW Npupoae, KonebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumusi: CTPOEHUE aTOMOB U MOJIEKY/, KPUCTA//IMYECKAA CTPYKTYpa TBEPAbIX
TeN, MeXaHu3Mbl 06pa3oBaHUS KPUCT/IMYECKOW PELUETKM, CMeKTpasbHbIi
aHanns.



leocpachusi:  MarHUTHble nontoca 3emMnn, 3a1eXW MarHUTHbIX — PYA,
(hoTOCHEMKA 3€MHOM NMOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAW  3MIEKTPONepesay, TreHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABuraTenb, MHAYKUMOHHaA Meyb, pajap, PagvornpueMHUK, Tenesun3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
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 pe3ynbTaTbl OCBOEHNS Y4eOHOro npeameta «PU3nKa» A0MKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCUMIACKOr0 O6LLECTBA, PACLLUMPEHWNE XKM3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06Yy4YatoLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eSTeNIbHOCTb B MHTEpecax rpaxaaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMEHME B3aMMO/eNCTBOBAaTb C COLMAIbHbIMA UHCTUTYTaMU B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLLEHME K [OCYAapCTBEHHbIM CUMBOMAM, AOCTVXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IM3NKN N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOGHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMAaTb OCO3HaHHbIE PeLleHus,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee B
AEATENIbHOCTU YUYEHOrO;

0CO3HaHWe NIMYHOr 0 BKMaga B MOCTPOEHME YCTONUMBOro ByayLLero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLLEHNE K MUPY, BK/IKOYas 3CTETUKY HAyYHOro TBOPYeCTBa,
NpUCyLLEero (oM3nM4eckom Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

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

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMio 1 caMo0bpa3oBaHMO B 06/1aCTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA LieNeil yCTONYMBOrO Pa3BUTUA Ye/I0BeYEeCTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KO/OrMYecKoil Harpas/ieHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChopMMPOBAHHOCTb MUPOBO33PEHMSA, COOTBETCTBYIOLLEN0O COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JjoruyecKkue AeMCcTBUSA:
CaMOCTOATE/IbHO  (POPMY/NIMpOBaTb M aKTyain3mposBaTb  npobnemy,
paccmarpusaTtb € BCECTOPOHHE;
onpefenaTb Uenn AedaTeNbHOCTW, 3adaBaTb MapameTpbl M KpUTEPUU KX
AOCTUDKEHUS,
BbIAB/IATb  3aKOHOMEPHOCTM X MNPOTUBOPEYNss B  pacCMaTpUBaEMbIX
(PM3NYECKNX ABMEHUSX;
pa3pabartbiBaTb MaH PeLleHns npob6/eMbl C YYETOM aHa/M3a UMeRLLMXCS
mMaTepuanbHbIX N HeMaTepuasibHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AIEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLeHMBAaTbL PUCKM NOCNEACTBUI AeATENIbHOCTH;
KOOPAUHMPOBaTbL U BbIMNOMHATL  paboTy B YC/IOBUAX  PeasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.
ba3oBble nuccienoBare/ibCKue A1eiiCTBUS:
BMafleTb Hay4yHOW TEPMUHOMOTMEN, KNHOYEBLIMU MOHATUAMMU N METOAaMM
(h13nYeCKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOVCKY
MeTOZOB peLleHns 3afa4y (PUM3MYECKOro COAepXKaHUs, MPUMEHEHUIO Pa3/IMUHbIX
MeTO/I0B MO3HaHUS;

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

BbISIBNISITb  MPUYMHHO-CNIEACTBEHHbIE CBA3WM W  aKTyalnM3upoBaTb 3afaqy,
BblABUraTb FMMNOTe3y €€ pPeLUeHUsi, HaXoAWUTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/M3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHVE 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 3HaHMA 10 (M3MKe B MpPaKTUYecKytd 0061acTb
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKaloLLMe a/lbTepPHATUBHbIE PeLLeHNs.
Pabora c nndopmanueii:

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

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMAUMOHHbIX U KOMMYHUKALMOHHBIX
TEXHOJIOTNIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKATMBHbIX M OpraHu3auMOoHHbIX
3afja4 C Co6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30rmacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NH(OPMaLMOHHOW 6e30MacHOCTH;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYLLECTB/ATbL 06LLEHNE HA YPOKaxX (IM3UKN 1 BO BHEYPOUHOW AeATeNbHOCTH;
pacno3HaBaTb  MNPeAnoCbIIKN  KOHDAMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTbI;



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

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacrnpefendTe PO/l C YYETOM MHEHWUMA Y4YaCTHUKOB, 06CY)XAaTb pe3y/nbTarhl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/ada WM KaX4oro yyaCTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

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

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWW, BbISBNATL MPO6GMAEMbl, CTaBUTb W (HOPMYNNPOBATb
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaBMATL MMaH pPeLleHnst PacyeTHbIX U KayeCTBEHHbIX
3afa4, nnaH BbIMOIHEHNA NPaKTUYECKOWN PaboTbl C YYETOM NUMEIOLLMXCS PeCYpCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINUHbIX MPeLNOUTEHNIA;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb ero, 6partb Ha cebs
OTBETCTBEHHOCTb 3a PELLUEHNE;

OLeHMBaTb NPUOOPETEHHbIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO W MPOSB/EHUIO 3pyauuMM B 061acTu
(h131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLEHKY HOBbIM CUTYyauUWsM, BHOCUTb KOPPEKTWBLI B AEATENbHOCTb,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBepLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;

1CMoMb30BaTh MPUEMbI peiekKCun Ans OLEeHKM CUTyauun, Bbibopa BEPHOMO
peLleHuns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PEeLUeHUs Mo KX
CHVDKEHWIO;

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

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

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

Mpy3HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLLUNOKK.

B npouecce [OCTMXKEHUA NMYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS NPOrpaMMmbl
no dwusmMke ANa YPOBHA CpeaHero o6Llero o6pa3oBaHNA Yy 06yvaroLMXCH
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIA WHTENNEKT, npeanosaratoLLmin
ChopMM1pPOBaHHOCTb:

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

CamMOperynMpoBaHuns, BK/IHOYAKOLWErO0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHa/IbHBIM U3MEHEHUAM W NPOABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycriexy, ONnTMMMU3M, MHULMATMBHOCTb, YMEHMEe AeiCTBOBaTb UCXOAA W3 CBOUX
BO3MOXHOCTEW;

aMMaTnK, BKJIKOYatoLLeld CnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW OCYLLECTB/IEHUM OOLLEHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOUAIOLLMX CMIOCOOHOCTb BbICTpanBaTb OTHOLLEHMS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHMINKTI.

INPEJIMETHBIE PE3YJIBTATBI

K KoHuy 006yyeHus B 10 kiaacce nNpeAMeTHble pe3y/nbTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Ponb M MeCcTo (M3MKM B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTepuanbHaa ToUKa, MHepLUmanbHas cructema oTcyeta, abContoTHO TBEPLOE Teno,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPAbIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsAg NPK peLLeHn (U3NYecKnX 3aaay;

pacnosHaeatb usnyeckme ABneHns (MPoLecchl) U 00BACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNAPHO-KMHETUYECKOW Teopun CTPOEHUS BeLLecTBa U



3NEeKTPOANHAMUKL:  PaBHOMEPHOE U PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHMe, CBOOOAHOE MafeHWe Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3auMOgencTeme Tesn, anddysns, 6pOyHOBCKOE ABMKEHME, CTPOEHUE XMUAKOCTEN
N TBEPAbIX Tefl, U3MeHeHMe 06beMa TeN Nnpu HarpeBaHuK (OXNaxaeHun), TeNI0Boe
paBHOBeCKe, WCMapeHne, KOHAEHCaUWs, NnasieHve, KpUCTaIn3auns, KuneHue,
B/MIXKHOCTb BO3/yXa, MOBbILLEHWE AaB/IeHUs ra3a Npu ero HarpesaHumM B 3aKpbITOM
cocyfe, CBfi3b MeXAy rnapameTpamu COCTOAHMA Trasa B M30npoueccax,
3NIeKTpM3aLUma Tes, B3aMMOencTBue 3apaoB;

OMUCbIBATb MEXaHWYeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMUMHBI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMNYNbC Tena, KMHeTUYeckas 3Heprus, noTeHumasbHas 3Heprus, mexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpPU OMWCaHUW MPaBWIbHO TPaKTOBAaTb
(M3NYECKNIA CMBICT UCMO/Mb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVHULbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble TensoBble CBOWCTBA Te/l U TEnsoBble SAB/EHUS,
ncnonb3ysa (usnyeckme BeNUYMHBI: [aBfieHMe Trasa, TemnepaTypa, CpeaHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWKEHUA MOJEKY/, CpefHeKBadpaTuyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro [AeWCTBUS TEMoBOro [Asuratens; npv  onucaHuu
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUYMH, UX
0603HayYeHNs W  efuvHWUbI, HaxXO4WUTb (OPMY/bl, CBA3bIBalOWME [AaHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNsa (npouecchl), NUCMob3ys MU3NYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsi,
3NEKTPUYECKOe MoJsie, HaNPsHXKEHHOCTb Mo/, NOTeHUMaN, pa3HOCTb NOTEHLMANO0B;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUA W efUHWLbI; YKasbiBaTb (DOPMYSibl, CBA3bIBAMOLLME
[AAHHYIO (DU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3npoBaTb (PU3NYECKMe MPOLLECCHl U ABMNEHWA, UCNO/Mb3ysa (hU3nYecKme
3aKOHbI N NPUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKON 3Hepruu, 3akOH COXpaHeHMst WMMYnbCa,
MPUHLUMN CYNeprnosnummM Cu, MPUHUMN PaBHOMPaBUA WHepPUUaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOPUK0 CTPOEHMSI BeLecTBa, ras3oBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMmM TEMNOBOr0 ABMXXEHUS MOMEKYN C
abCoMKOTHOM TeMnepaTypoid, NepBblid 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEHMS
3NEKTPMYECKOro 3apafa, 3akoH Ky/oHa, npuv 3TOM pa3nnyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4YeckKoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTn) NPUMEHUMOCTWU;



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

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHMIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX UM KOCBEHHbIX W3MepPeHWi, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BbIOMpPaTb ONTUMa/IbHBIA CMNOCOO W3MEPEHWUS M UCMO/b30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (M3NYECKUMW  BeIMYMHAMU  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOSyYEHHOM 3aBUCMMOCTU (DU3MYECKMX BENMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
pamKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTelbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTESbHBIX YCTPOWCTB M NabopaTopHOro
0bopyaoBaHuUs;

pewaTtb pacyeTHble 3allayn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbIO,
NCMo/b3ys (IM3nYecKme 3aKOHbI U MPUHLMNLI, HA OCHOBE aHa/n3a YC/I0BUA 3a4a4n
BblOMpaTb (OM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeoOXoAMMble A/1A ee PeLUeHWns, NPOBOAWUTbL pacyeTbl M OUEHWBATb PeasibHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[ayu: BbICTpanBaTb IOFMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme SBNeHns;

MCNoNb30BaTb  MPW  pelleHun  y4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMALMOHHbIE TEXHOOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaumm
N npefcTaBfeHns y4ebHOM 1N Hay4yHO-MONYNAPHOW UH(OPMaLMK, NoYyYeHHOW 13
Pa3IMYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3NPOBATb NONyYaeMyto NH(OPMaLKIO;

NPUBOANTL MPUMEPbI BKMaAa POCCUINCKUX M 3apyOeXXHbIX YUEHbIX-(DU3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLLECCOB OKPY)XAKLWEero mupa, B pasBuTHE
TEXHUKMN N TEXHOSIOTUIA;

MCMOoMb30BaTb TEOPETMYECKMEe 3HaHWUA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ana obecneyveHns 6e30MacHOCTM Npu o0bpaLleHnr ¢ NpubopaMm U TEXHUYECKUMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;



paboTaTtb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHLIX POSei,
MNNaHMpoBaTb pPaboTy rpynnbl, pauMOHa/IbHO pacnpefensTb 00653aHHOCTM U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K KoHuy 00yyeHus B 11 kiaacce nNpeAMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYaHOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEW, LeNOCTHOCTb U eMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb PaHuLbl MPUMEHEHWUS M3YYEHHbIX (QU3NYECKUX MOfENei:
TOYEUHbIA 3/1eKTPUYECKUIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, saepHas
Mofe/lb aToMa, HYK/NOHHas MOfe/Nlb aTOMHOIO sfpa Mpu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb M3nYecKmne SBNeHUs (NPOLECCHI) N 0OBACHATbL UX Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHUTHas WHAYKUMSA, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHMK C TOKOM W ABWXYLLMIACA 3apsf, 3MeKTPOMarHUTHble KosiebaHua U
BOJIHbI, MPSIMO/IMHEHOE PacnpoCTpaHeHWe CBEeTa, OTPaXeHWe, MpPeOM/IEHUE,
NHTepdepeHUns, audpakumMs W nonspusaums  CBeTa, AMCNEpcUs  CBETa,
(hoTO3NEKTPMYUECKUIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEHNE, BOSHUKHOBEHME
NIMHENYaTOro CrnekTpa aromMa BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPMYECKYHD  MPOBOAMMOCTb  PasMyHbIX  cpea) W
3/IeKTPOMarHuTHble ABMEHNSA (NPOLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, 3NeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMANOB, 3NEKTPOABMXKYLLASA Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro WU MarHWTHOrO MNonel, nepuoj U 4acToTa
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsf M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYecKas cuna NMH3bI, NpPU ONMCaHUM MPaBWUIbHO TPAKTOBaTb (IM3NYECKUI
CMbIC/T WCMOMb3YEMbIX BENYMH, WX O0003HAYEHUS W eAUHWLbI, YKa3blBaTb
(hopmynbl,  CBSi3bIBalOLWME  [OAHHYH  (PU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/b3ys
(m3nyeckne BENMYMHBI: CKOPOCTb 3/M1EKTPOMArHUTHLIX BOJH, AAMHA BOMHbI Y



4acToTa CBETa, IHEPrnsa U MMNynbCc POTOHa, NepPUO nonypacnasa, 3Heprus Ceasun
aTOMHbIX ffep, NPV OMWCaHUW MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T
NCMO/Mb3YeMbIX BEIMUYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAKOLLME [aHHYHO (DM3NYECKYKD BeMYMHY C  APYTUMW  BeNUYMHAMW,
BbIUYMCNATL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABNEHUS, UCNOMb3ya (DU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJSIMHEHOrO pacnpoCTPaHeHWs CBETa, 3aKOHbl OTPaXKEHNS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JWHLWTENHA ANns (oTo3DeKTa,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEHWs MMMNYbCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npyv 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPUMEHNMOCTH;

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

CTPOUTb W OMUCbIBaTb WN306paKeHMe, CO34aBaeMOe M/IOCKUM  3epKasioM,
TOHKOW NINH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO  WCCNEeLOBaHUI0 (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: NMpU 3TOM
(hopMynupoBatb npobnemy/3agady M TUNOTE3y Y4YeOHOro 3KCMepuMeHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  (PU3NYECKUX  BENMYMH  C  MCMO/b30BaHUEM
MNPAMbIX W3MEPEHWIA: MNpPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (DMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuvy, u
rpamKoB, fenatb BbIBOAbI MO pe3y/bTaTam UCCef0BaHus;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUn UccnefoBaHnin B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTb pPacyeTHble 3adaun C SBHO 3afaHHON (hM3NMYECKON MOENbHO,
NCMo/b3ya (In3nYecKne 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHa/n3a YC/ioBUA 3a4a4n
BbIGUpaTL (PU3NYECKYIO MOZESb, BbILENATb (IM3MYeCKne BeNMUYUHBI U (DOPMY/bl,



Heo6Xo4uMble ANS ee pelueHus, NPOBOAUTL PacYeTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOI 0 3HaYeHNS (IU3NYECKOW BEMIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIeNOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCNoNb3oBaTb  MPW  PeLleHUn  y4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMALMOHHbIE TEXHOMOMUW N8 NMOUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N npeacTaBneHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLMK, NOYyYeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto UH(POPMALUIO;

0OBbACHATL  MPUHUMMBLI - JENCTBMSA  MalUMH, NPUOOPOoB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTtb YCNoBus Mx 6e30nacHOro UCMosb30BaHMs B NOBCEAHEBHOM
XXN3HU;

NpUBOANTL MPUMEpPbI BKaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAlOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHOJOTUIA;

MCNoNb30BaTb TEOPETUYECKME 3HAHUA MO (IM3MKE B MOBCEAHEBHOW >KU3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEEHMS B OKPYXKatOLLLEN Cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfeN,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefenstb 0643aHHOCTU K
M1aHMPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XK/A0ro M3 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOAHUS BELLECTBaA. 5 bubnunoteka LLOK

das3oBble nepexoapl

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



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

Toro no pasgeny

Paznen 4. QJIEKTPOJJUNHAMUKA

24

Bubnunoteka LLOK

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



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHnTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCUTENIbHOCTH https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
o bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHune aToma 4 bubnunoteka LIOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Eg'fg;g:{;(;ic:/}; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSoSugouee 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
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTC))/ bl I'IOC?H:HI/'?'FI 1 04.09 bubnmoteka LIOK
y A ' https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/b 1 MECTO (PU3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 08.09 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B ' https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyecKoe BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 11.06 bubnunoteka LIOK
ABWXeHuA. [NepemeLLeHne, CKOPOCTb, ' https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 1509 bubnunoteka LIOK
ABVXEHNE ' https://m.edso00.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 18.09 Bubnuoteka LIOK
ABWKEHME ' https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKOpeHue 1 22.09 Bubnuoteka LIOK
cB06OHOr0 NageHns ' https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe ﬂIaJ'IbHOﬁ TOYKM NO 1 25.09 bubnuoreka LIOK

P ' https://m.edsoo.ru/ff0c3ada
OKPY>XXHOCTU
8 MpuHUMN OTHOCUTENbHOCTK ["anunes. 1 29.09 bubnunoteka LIOK



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

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHumn

bubnunoteka LIOK

9 cynepnosnuum cun. BTOpOI/Iv3aKOH 02.10 httos://m.edsoo.ru/Ff0c3bes
HbloTOHa 414 MaTepuaibHOM TOYKU

10 TpeTwnii 3aKoH HbloTOHa Ans 06.10 Bubnuoteka LIOK
MaTEPUaIbHBLIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro TaroteHuns. Cuna

11 TAXKeCTU. [epBas KOCMUYeCcKas 09.10 bubnmoreka LIOK

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

12 Cuna ynpyroctu. 3akoH N'yKa. Bec 13.10 Bubnmoteka LLOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathULMEHT TpeEHUS.

13 Cuna cgnpomsnefmd; #pvl ,CI,BI/I)F:(eHI/II/I 16.10 bubnmoteka LIOK

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

14 ABUXXEHMe abCcoNTHO TBEPAONO TeNa. 20.10 Bbubnuoteka LIOK
MoMeHT cunbl. neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECKS TBEPAOro Tena
IMnynbC MaTepuanbHOR TOUKMN,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. 2310 bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
MMynbca. PeakTMBHOE ABUXKeHUe
Pa6oTa 1 MOLLHOCTb CU/bl.

16 KnHeTnyeckas aHeprus marepuanbHoi 2710 bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOMN 3Heprum

17 [MoTeHUManbHasa aHeprus. 10.11 bubnunoteka LIOK



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

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHON NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B613m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHuMa/IbHble U HEMOTEHLUMaNbHbIE
cunbl. CeAsb paboTbl
HEMOTeHLUMabHbIX CUM C U3MEHEHWEM
MEeXaHWYeCKON 3HePrum CUCTEMbI Te.
3aKOH coXpaHeHWsi MexaH14ecKoiA
3Heprum

NabopatopHas paboTa
«lMccnepoBaHue cBA3W paboTbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

KoHTponbHas paboTa rno Teme

«KunHematuka. JuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

13.11

17.11

20.11

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

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

21

OCHOBHbI€e NOMIOXEHUA MOEKYNAPHO-
KWHETNYECKOon Teopumn. BpoyHOBCKOe
ABvxeHve. Ondaysns

24.11

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTep ABWXKeHUA U
B3aVMMOZENCTBUA YacTUL, BeLLecTBa.
Mogenu CTPOeHUs ra3oB, XnNAKOCTel
N TBEPAbIX Ten

Macca monekyn. Konm4yectso
BelllecTBa. ocToAHHasa ABoragpo

27.11

01.12

24

Tennosoe paBHoBecue. TemnepaTypa
1 eé n3mepeHue. LLikana Temneparyp

04.12



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

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT 08.12 https://m.edsoo.ru/ffOc4fde
AbcontoTHasA Temnepartypa Kak mepa

26 cpefHel KMHETUYECKOI aHeprmmn 1112 Bubnuoteka LIOK
[BV>KEHNA MOJEKYN. Y paBHeHMe https://m.edsoo.ru/ff0c511e
MeHzeneeBa-KnaneinpoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI 15.12
NabopatopHas paboTa

28 «MccnefoBaHne 3aBUCMMOCTU MEXAY 18.12
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 WM3onpovecchl B ngeasibHOM rase u ux 9713 Bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepMOANHAMUYECKOIN CUCTEMBI U

30 cnoco6bl ee n3meHeHUs. Konmyectso 25 12 Bbubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/ibHOro
rasa

bubnunoteka LLOK

31 Biab! Tennonepesan 29-12 https://m.edsoo.ru/ff0c5¢36
Y fenbHas Terna0eMKOCTb BELLEeCTBa.

32 KonnyecTtBo TennoTbl npu 12.01 bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabaTtHblii npoLiecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro 1501 bubnunoteka LIOK
NPUMeEHEHNe K n3onpoueccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTnMoCTb NPOLIECCOB B 19.01 bubnunoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoge. BTopoi 3akoH
TePMOAMHAMU KM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KM tennosoi

bubnunoteka LIOK

22.01

3 MaLLWHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo n ero KN 26.01
JKonornyeckme npobnembl

37 29.01
TENN03HEPreTnKN

38 O6o6uwatoLmnin ypok «MonekynspHas 02.02 Bubnuoteka LIOK
(m3mka. OCHOBbI TEPMOANHAMMUKI» ' https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme

39 «MonekynspHas m3nka. OCHOBbI 05.02 bubnmoreka LIOK

' ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN»

40 Mapoobpa3oBaHme N KOHLeHcaUus. 09.02 Bubnmoteka LLOK
WcnapeHue v kuneHue ' https://m.edso0.ru/ff0c63b6
ABCONTHAA U OTHOCUTENbHAsA

41 BI@XKHOCTb BO3AyXa. HacbILWeHHbI 12.02 bubnmoteka LIOK

Ayxa. . ' https://m.edsoo.ru/ff0c64d8
nap
Teepaoe Teno. Kpuctannunyeckue n

42 amopgHble Tena. AHU30TpoONUA 16.0 Bubnuoteka LIOK
CBOWCTB KpUCTaNnoB. XXuakue ' https://m.edso0.ru/ff0c65f0
KpucTaninbl. COBPEMEHHbIE MaTepuasbl
[MnaBneHne 1 KpUCTan3aLus.

43 YpaenbHasa TennoTa nnaeneHns 19.02 bubnmoreka LIOK

A ' ' https://m.edso0.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
26.02

44 YpaBHeHVe TennoBoro 6anaHca httos://m.edsoo.ru/f0c6820
AnekTpusauns Ten. dNeKTPUYecKni

45 pu3ad, p 01.03 bubnunoteka LIOK

3apag. [Ba Buaa aneKTPUYecKnx

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps/0B

MPOBOAHVKN, ANINEKTPUKIA

bubnunoteka LIOK

46 NoAynpoBOAHNKU. 3aKOH COXPaHEHUS 04.03
YNpoBOA P https://m.edsoo.ru/ffOc6bcc
3MIEKTPUYECKOro 3apaja
B3avmopelicTue 3apsaoB. 3aKoH
47 KynoHa. ToUYeUHbI 3NeKTpuYecKuii 11.03 Bubnmoreka LIOK
y ' P ' https://m.edsoo.ru/ffOc6ced
3apsag
Hanps>kKéHHOCTb 3NEKTPUYECKOTO
nong. MpuHUun cynepnosnmm bubnnoreka LIOK
48 N 15.03
3NeKTPUYecKnx nonen. JinHmm https://m.edsoo.ru/ff0c6df2
Harnps»XeHHOCTU
PaboTa cu/ 3NeKTpPoCTaTUYeCcKoro
49 rnons. NoteHumasn. Pa3HOCTb 18.03 Bubnuoteka LIOK
' Hyan. ' https://m.edsoo.ru/ff0c6f00
noTeHUnanos
MpPOBOAHNKN N AVN3NEKTPUKN B
50 QHF:EKT ﬂCTaquefl:KOM noF;1e 22.03 Bubnmoreka LIOK
P ' ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
. bubnunoteka LIOK
51 IneKTpoemMKocTb. KoHaeHcaTo 01.04
P A P https://m.edsoo.ru/ff0c7126
ONEeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHEPrus 3apsHKeHHOro 05.04 Bubnmoreka LIOK
A pa. P P ' https://m.edsoo.ru/ff0c72c0
KOHJeHcaTopa
JabopatopHas pabota W3mepeHne
53 PaTOpHad P P 08.04
3M1EKTPOEMKOCTY KOHAeHcaTopa
MpUHUMN OENCTBUA U NPUMEHEHME
KOHAEHCATOPOB, KOMMUPOBa/IbHOI0
54 4 p p 12.04

annapara, CTPYMHOro npuHTepa.
JnekTpocTaTnyecKas 3awuTa.



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

3asemneHue aneKTponprbopoB

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLECTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHwue.
ConpoTunsneHune. 3akoH Oma ans
yyacTKa Lenu

15.04

56

MocnefoBaTenbHOE, NapanfieNibHoE,
CMeLLaHHOe CoeiHeHMe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOro CoeAMHEHNS
pe3ncTopoB»

0.5

19.04

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

57

58

59

60

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOr0
TOKa. 3aKoH [koyna-JleHua

3akoH Oma A5 NOMHOMN (3aMKHYTOI)
aNeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBNEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTUBNEHUS METAN/OB OT
TemnepaTypbl. CBEPXNPOBOAVMMOCTb

SNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3M1EKTPOHHbIX MYYKOB

0.5

22.04

26.04

03.05

06.05

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

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

61

MonynpoBOAHMKM, X COBCTBEHHAS U

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

13.05

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



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

DNeKTPUYECKMIA TOK B pacTBOpaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEeKTPoONNTUYECKaa auccoumaums. 1 17.05 https://m.edsoo.ru/ff0c82ba
ONeKTponn3
DNEKTPUYECKINIA TOK B rasax.

63 CamocToATe/IbHbIN U 1 20,05 Bubnuoteka LIOK
HecaMoCTOATE/bHbIA pa3pss. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpnyeckme npmubopsbI 1

64 YCTPOMCTBA W UX NPaKTUYeCcKoe 1 24,05 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TeEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH
O606LLatoLLMIA YPOK Bubnuoteka LIOK

65 1 27.05
«JNeKTpoAnHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTaTnKa. MocToAHHbIN Bbubnuoteka LIOK

66 o 1 31.05
3N1eKTPUYecKnm ToK. TOKKN B https://m.edsoo.ru/ffOc8a8a
pas3fMyHbIX cpegax»

67 Pe3epBHbI YpoK. KOHTpO/bHas 1 04.06 bubnunoteka LIOK
paboTa o TeMe 3JNeKTPoAUHaMMKa https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLat0LLNIA YPOK 1 08.06 bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
o Tema ypoka Koutpoabusie IIpakTHyeckue Aara unpponbie
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni

[MOCTOSAHHbIE MarHUTbI U X

1 B3ammogencTeme. MarHmTHoe norse. 1 Bubnnoteka LLOK
BekTop MarHUTHON MHAYKUMK. JTUHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT IpcTea. 1 Bubnnoteka LLOK
B3aumogelicTeme NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTa «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro Mons Ha
NpPoBOAHMK ¢ TOKOM. Cuna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

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

5 LBVKYLLYHOCS 3aPSPKEHHYHO YacTuLyy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
3NeKTpoOMarHuTHas MHAYKLMS. MoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKUMW. 3aKOH 3/1eKTPOMarH1THOA



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

NHAYKLMK Dapajen

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr o0 NONA KaTyLwKu ¢
TOKOM. O/IEKTPOMarH1MTHOE rnone

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

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHMTHasA MHAYKLMSA»

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

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

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

11

KoHTposbHas paboTa rno teme
«MarHuTHoe norne.
SneKTpOMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cad58

12

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

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

13

JlabopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HWUTW OT 4JIMHbI HATWU N MacChbl rpy3a»

14

Kone6aTenbHblil KOHTYP. CBOGOAHbIE

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



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

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

15

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cb9c4

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
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NEKTPUYECKON SHeprum

YCTPOIACTBO 1 NPaKTUYecKoe
NPUMEHEHWE 3MEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NNHWIA 3neKTponepeaay

SKO/IOrMyYeckme puckm npu
NPOV3BOACTBE 3/1EKTPOIHEPTUN.
KynbTypa Mcnosb3oBaHms
3NEKTPO3HEPT MM B MOBCEAHEBHON
XKN3HY

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepuoga. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/MHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYyK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, X
23 CBOICTBa 1 CKOPOCTb. LLIKana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHMA. Pa3BuTre CpeacTB
cBA3n. Pafmonokaums
o5 KoHTposnbHas pabota «KonebaHus 1 Bubnmnoteka LIOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHne
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TouYeuUHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B NIOCKOM 3epKasie
MpenomneHwve cseta. MNonHoe
28 BHYTPEHHee OTpaxeHue. MNpeaenbHbIn Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7{6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
rnokasartesia NPesIoMNIEHNS CTEKTa» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. ocTpoeHme n3obpaxkeHnin B Bubnmnoteka LLOK



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

NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTta

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

32 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

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

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

35 OnTuryeckune NpM6OpbLI U YCTPOICTBA 1
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

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

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmotexa LIOK

https://m.edsoo.ru/ffOcfad42
LANHBI
SHeprus 1 UMNynNbC PeNaTUBUCTCKOW
38 l—IaCTFI)/ILI,bI CBﬂ3by|vlaccpb| C 3HEpPruei n bubnmoteka LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNIbCOM. DHeprus NoKos
KoHTponbHas pabota «OnTuka.
P P o Bubnmnoteka LLOK
39 OcCHOBbI crneunanbHOW Teopun

OTHOCUTENBbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmnoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)(peKTa Oﬂijl AT Bubnmoreka LIOK
' 7 https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOTO3PEKTA. Y paBHEHNE
42 3I7IHLIJTeglea n(zq()pomed)(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgpekra
[JasneHue ceeta. OnbIThl 1. H.
43 JNebepneBa. XrMnyeckoe feincTene bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTporcTea u
NpaKkTUYecKoe NpUMeHeHue:
44
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL,
45 PelueHuve 3a4a4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbl
46 Pesepopaa No paccesHUIo a-4actuy, bubmuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb atoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornoweHvie poToHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H(()bro OBHSA bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyron. Buabl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 Je bponnsa. KopnyckynspHo-

BO/IHOBOW Ayann3m. CrOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY)XXEHHOE M3/yYeHNe

50

51

52

53

54

55

56

OTKpbITVE PafMoaKTMBHOCTW. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3TyYEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTU Ha XMBbIe
OpraHu3mbl

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

SHeprua cBA3W HYKIOHOB B Afpe.
AnepHble peakunn. AaepHbiin
peakTop. Mpo6nembl, NepCrnekTuBsbI,
3KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKpPbITHE
no3uTpoHa. MeTofbl HabnoLeHUA 1
perncTpaLumn aneMeHTapHbIX YacTuL,
Kpyrnblii cton «®yHAameHTa bHble
B3avMogencTBua. EaNHCTBO
(hr31YeCKON KapTUHBbI M1pa»

Bup 3sé3nHoro Heba. Co3se3aus,
SPKMe 3B€3/bl, NIaHETbI, NX BUANMOE
ABvKeHune. ConHevHas cuctema

ConHue. ConHeyHaa aKTUBHOCTb.
NcTouHMK aHeprumn ConHua n 38€34

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

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

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

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



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

57

58

59

3B€3/1bl, MX OCHOBHbIE
XapaKTepuCTUKIW. 3B&3/bl FNaBHOM
nocneaoBarte/lbHOCTU. BHYTpeHHee
CTpoeHMe 3B€31. CoBpeEMEHHbIE
npeacTaBneHMs 0 NPOUCXOXAEHUN 1
aBontouun ConHua 1 38e34

MneuHbI MyTb — Hawwa ManakTuka.
MonoxkeHve n gmxeHne ConHua B
anakTuke. ManakTuku. YepHble
AbIpbl B A4pax ranaktmk

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

60

61

62

63

HepeLleHHble NPo6/1eMbl aCTPOHOMMUN

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

O6o6watoLLmin ypoK. Ponb (U3NKN 1
acTPOHOMUM B 3KOHOMUYECKOIA,
TEXHO/IOMMYECKOIA, COLMaIbHOM 1
3TUYECKOW chepax AesTeNbHOCTM
yesioBeka

O6o6watoLLmMin ypoK. Ponb 1 MECTO
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6uatoLLmin ypok. Ponb
(hn3nyeckoin Teopum B HOPMUPOBAHNI
NpeacTaBeHN 0 PU3NYECKONA
KapTuHe Mmpa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBfeHN 0 NpMpoje

66 Pe3epBHbIin ypoK. MarHuTHoe nore. 1
ANeKTpoOMarHUTHasa UHAYKLMA
Pe3epBHbIi ypoK. OnTunkKa. OCHOBBI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHblil ypok. KBaHTOBasA hm3nka.

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

https://m.edsoo.ru/ff0d1784
acTpor3nNKn
OBLWEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784

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

v' ®usuka. 10 knacc (6a30BbIit M NPOKbHbIN ypoBeHW). Mskuiies IM.4.,
byxosues b.b., Cotckuint H.H. nog peg. MapgeHTbesoin H.A., M.:
NpocBseLLeHne

v ®u3smka. 11 knacc (6a30BbIi1 1 NPOGUILHBIA YpoBeHW). Msakuwes ..,
byxosues b.b., Cotckuint H.H. nog peg. MapgeHTbesoin H.A., M.:
NpocseLLeHne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

v ®usmka. 3agauHmk 10-11 knaccebl .A.IM.PbivkeBny, M.:dpodta

v' ®usnka 10 knacc. Auaaktuueckue matepuansl. MapoH A.E., MapoH E.A..-
M.:dpodcpa

v ®usuka 11 knacc. Auaaktndeckme matepmnansl. MapoH A.E., MapoH E.A..-

M.:Opoda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubnmnoteka LIOK






