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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
obpa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWU U TPeboBaHWUA K pe3ynbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumsax Poccuiickoit depnepaumu, peain3yrLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-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).

MporpaMmmanogn3nKeBK/IOHaET:

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

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

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 CYLLIECTBEHHbIN BKag B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3myeckoin reorpagmein M acTpoHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aaHHbIMW CBOWCTBaMW U APYruX.
N3yyeHne (M3NKNM BHOCMT OCHOBHOMW BKNMag B (HOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MOMIOXEH PS4 WAeW, KOTOpble MOXHO paccMaTpvBaTb KakK MPUHLMNLI ero
MOCTPOEHNS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMUM KPYroM TEXHUYECKMX U TEXHONOrMUYECKUX MPUIOXKEHWI
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKN W TEXHONIOTWIA, a TakKXe 06CYXAeHWs
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (JM3MKM Ha YPOBHE CpeaHero oobuiero
06paszoBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHue NPeACcTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (DM3MYECKO Teopum, ponn yHAaMeHTa/lbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O  MPUpoAe,  rpaHuMuax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CY&T opraHu3aummn 3KCNepuMeEHTa/IbHON AeATeNbHOCTU 00y4atoLnXCS.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme no (uanke 06beAMHEHbI B OOLMIA CMIUCOK YHEHNYECKNX
NpakTU4eckmx paboT. BblgeneHne B yKazaHHOM MepeyHe nabopaTopHbIX pabor,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As M3 OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCA YMEHUAMM MPOBOANTL KOCBEHHbIE W3MEPEHMUs, WCCNeAoBaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyETHLIX 3af4a4 NPUOPUTETOM SBMAKOTCA 3a4ayn C ABHO
3alaHHON (hM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL M3YUYEeHHbIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OAHOro pasgena Kypca, Tak M WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHWE NPOTeKaHUA (U3NYECKUX SBNEHUA W MPOLLECCOB B OKPYXKAKOLLEN
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(pM3MKKN Ha YpOBHE CpefHEero o6Lero obpa3oBaHNa JO/MKEH U3Y4YaTbCA B YCIOBUAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEPEYUCNIEHHbIX B MNporpaMMe Mo (M3MKe KIKYEBbIX [AeMOHCTpaunin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [ABYyX obydvatowmxcd. TemaTMyecKme KOMMEKTbI
nabopatopHoro o06opyaoBaHUA [OO/HKHbI ObITb MOCTPOEHblI Ha KOMMJIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNsIMU N3ydeHns (IM3MKK B 06LLLEM 06pa30BaHNN ABNSAOTCA:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
nccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXKatoLWMM SABIEHUAM;

o (hOpMMPOBAHME HAYYHOrO0 MMUPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

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

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

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

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



NpuobpeTeHNne  CUCTEMbl  3HAHM 06  OOWMX  (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusix, BK/IHOYas MEXaHMKY,
MONEKYNISIPHYIO  (DM3MKY, 3NEKTPOAUHAMUKY, KBAHTOBYHD (M3UKY W
3/1EMEHTbI aCTPOU3NKM;

(hopMMpOBaHME YMEHUIA MNPUMEHATb  TEOPEeTUYECKMEe 3HaHUA A1
00bACHEHMST  (DM3NYECKMX SABMEHWIA B MpuUpoge W A0S NPUHATUS
MPaKTUYECKMX PELLEHWNIA B NOBCEAHEBHOMN YXU3HY;

OCBOEHMe Crocob0B peLleHus pas3/IMyHbIX 3afady C SBHO 33faHHOMN
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;
MOHMMaHVEe (U3NYECKMX OCHOB W MPUHLMMNOB AEACTBUSA TEXHUYECKUX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLIECCOB, UX BNAHWS Ha OKPYXKatOLLYHO
Cpeay;

OBNafleHe MeTofaMn CamMOCTOATENIbHOI0 MaHMPOBaHWUA U MPOBeAeHUs
(hM3NYECKUX 3KCMEPUMEHTOB, aHanM3a U WHTepnpeTauMn MHGopMaLuu,
ornpefeneHns JOCTOBEPHOCTM MOMYYEHHOM0 pe3ynbTara;

cO3fjaHne yCnoBuii NS pasBuMTUA YMEHWUIA NPOEKTHO-MUCCNEA0BATENbCKOA,
TBOPYECKOWN [eSATENIbHOCTH.

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
MPaKTUYeCKnX paboT HABMASETCA PEKOMEHLOBAHHBLIM, YUWUTeNb [enaeT Bbl6op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYa/IbHbIX
0C06EHHOCTeN 0ByYatoLLMXCS.

COAEPKAHUE OBYUEHMUSA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
Pu3snka — Hayka 0 npupoge. Hay4yHble METOAbl MO3HAHWA OKPYXXaloLLero

Mupa.

Ponb JKCNepnMeHTa wn TEOpUMU B TMpouecce Mno3HaHUA TMPUPoOAabI.

IKCNEPUMEHT B (IU3MKE.

MogenupoBaHue (PU3NYECKUX ABMIEHWUIA M NPOLLECCOB. Hay4Hble rMnoTesbl.
dun3nyeckme 3akoHbl U Teopuun. paHMLbl MPUMEHUMOCTM (DU3NYECKMX 3aKOHOB.
MpvHUMN COOTBETCTBUS.

Ponb 1 MecTo (M3nKM B (POPMUPOBAHMM COBPEMEHHOW Hay4HON KapTWHbI
MUpPa, B NPaKTUYECKON AeATeNIbHOCTU NIOAEN.



Jlemoncmpayuu
AHa/I0roBble U Ll,I/IdeOBbIe N3MEPUTESIbHLIE I'Ipl/l60pb|, KOMMbKOTEPHbIE
JaTynKn.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe pauXeHne. OTHOCUTENbHOCTb MEXaHWYEeCcKOro ABVXXEeHUS.
Cuctema oTcUéTa. TpaeKTopus.

MepemeLleHre, CKOPOCTb (CpPefHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOpeHVe MaTepuasibHOW TOYKW, WX TMPOEKUMM Ha OCKM CUCTEMbl KOOPAMHAT.
CnoxkeHvie NepemMeLLeHNIA 1 CI0XKEHNE CKOPOCTEMN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MNPSAMOSIMHENHOe [ABWXeHMWe. [padmku
3aBMCUMOCTN  KOOpPAMHAT, CKOPOCTW, YCKOPEHUA, NyTU U  MepeMeLleHns
mMaTepuanbHON TOUKN OT BPEMEHMN.

CB060fHOe NnajieHne. Y CKopeHne CBOOGOAHOMO NageHus.

KpuBonuHeiHOe — ABMXKeHWe.  [BMXKeHMe  MaTepuanbHOM  TOYKM MO
OKPY>XHOCTM C MOCTOAHHOM N0 MOAY/0 CKOPOCTbIO. YT/10Bas CKOPOCTb, /IMHENHaAsA
CKopocTb. lMepunog 1 yactoTta obpalleHns. LieHTpocTpeMnTensHoe YCKOpeHue.

TexHU4YeckMe YCTpoCTBa W MpaKTUYeCKoe MPUMEHEHUE: CMUAOMETP,
[IBW>KEHWE CHapsAA0B, LEMHbIE M PEMEHHbBIE Nepeaayn.

Jlemoncmpayuu

Mopgenb CUCTEMbI OTCYETA, UNMKOCTPaUUA KMHEMATUYECKNX XapaKTepUCcTUK
LBVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTLIX MEXaHW3MOB.

[MageHwve Ten B BO3AyXe U B paspe’kKeHHOM NpPOoCTPaHCTBE.

HabnofeHne ABWKEHUS Tena, OPOLIEHHOrO MOJ Yr/ioM K TOPU3OHTY U
TOPU30HTA/TILHO.

3mepeHne yckopeHusi cBOGOAHOr0 NajeHus.

HanpasneHne CKOPOCTY NPU ABUXKEHUU MO OKPY>KHOCTMW.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomol

3yyeHne HepaBHOMEPHOIO ABMXKEHUS C LiefIbl0 ONpefenieHnsi MrHOBEHHOM
CKOPOCTW.

VccnenoBaHve COOTHOLLEHWS MeXAy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnefoBatefibHble paBHbIE TMPOMEXYTKN BpPeMEHM NPU  PaBHOYCKOPEHHOM
ABWKEHNM C HaYa/IbHOM CKOPOCTbIO, PaBHOMN HYJIHO.

3yueHne ABVKEHMS LLApUKa B BA3KOW XMUAKOCTW.

M3yyeHune ABMKeHNA Tena, 6poLIeHHOro ropru3oHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOcUTenbHOCTM  [anunesi. TlepBblii  3aKOH  HblOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.



Macca Tena. Cuna. MNpuHUMN cynepnosuymmn cui. BTopoit 3akoH HbloToHa
A9 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HbHOTOHA NS MaTepraibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBas KOCMUYecKas
CKOpOCTHb.

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

TpeHve. Buabl TpeHus (MOKOS, CKOMbXKeHUs, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUSA U cuia TPeHUs NokosA. KoshpuuneHT TpeHus.
Cuna conpoTUBEHNA NP ABUXXEHUN Tena B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABMKEHWe abCoNMTHO TBEPAOrO Tena.

MOMEHT CWU/bl OTHOCUTENbHO OCKM BpalleHua. [1nedyo cunibl. Ycnosus
paBHOBECKA TBEPAOIo Tena.

TexHU4Yecke YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALMMHUKMN,
[BVXXeHMe NCKYCCTBEHHbIX CNYTHUKOB.

Jlemoncmpayuu

FABNeHne nHepuun.

CpaBHeHMe mMacC B3aMMOENCTBYHOLLMX Ten.

BTopoit 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cur.

3aBMCUMOCTb CUJIbI YNPYTrOCTK OT Aedopmaiun.

HeBecomocTb. Bec Tena npn yCKOpeHHOM NogbeMe 1 NageHnn.

CpaBHeHMe CUN TPEHUS NOKOSA, KAYeHNA U CKOMbXKEHWS.

Ycnosus paBHOBeCUA TBEpAOro Tena. Buabl paBHOBecKsS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

3yyeHne ABMKeHNS 6pycKa Mo HaKOHHOW MIOCKOCTU.

ViccnefoBaHme 3aBMCMMOCTU CUM YMPYrOCTU, BO3HUKAKOLWMX B MPYXXUHE U
Pe3nHOBOM 06pasLie, OT KX Aethopmaumu.

VccnepoBaHve yCnoBuiA  paBHOBeCUS TBEPAOrO Tefa, MMEKLWEro ocb
BpaLLeHuA.

Tema 3. 3axonut COXpaHenus 6 mexanuke

MmnynbC MaTepuasbHOM TOYKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mmnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIMy/bCa.
PeakTnBHOE ABUXKEHNE.

PaboTa cunbl. MOLWHOCTb CUSIbI.

KnHeTuuyeckas 3Heprus martepuanibHOM TO4YKW. Teopema 06 W3MEHEeHUM
KMHETNYECKOIN 3Heprmm.

MoTeHUmanLHasa 3Heprus. [MoTeHLManbHas 3Heprus ynpyro
AeopMUpOBaHHOW  NPYXXWHbI.  [loTeHUManbHas  aHeprus  Tena  B6AM3K
NMOBEPXHOCTU 3EM/IN.



MMoTeHUMalbHble XU HenoTeHuuasnbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3HEeprum CUcTeMbl Terl.
3aKOHCOXpaHeHNAMeXaHUYeCKOM3HepPr nn.

Ynpyrve n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOH coxpaHeHua nMnysnbea.

PeakTMBHOE ABWKEHMeE.

Mepexof NOTeHLMaIbHON 3HEPTM B KMHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3yyeHre abCOMOTHO Heynpyroro ygapa C MOMOLbH [ABYX OA4WMHAaKOBbIX
HUTAHBLIX MAATHNKOB.

WccnepoBaHue CBA3M paboTbl CUMbI C M3MEHEHMEM MEXaHWUYeCKOW 3Heprum
Tena Ha NpUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOSIOXKEHNA MOJEKYNAPHO-KUHETUYECKON TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKoeABWIKeHWe.  Oudipy3ns.  XapaKTepaBWKEHUS U
B3aMMofencTemaYacTuLBellecTBa. Mogenn CTPOeHWA TrasoB, XXWAKOCTEA W
TBEPAbIX TeNl N 06BbACHEHNE CBOWCTB BELLECTBA Ha OCHOBE 3TUX Mogesnein. Macca v
pasmepbl Mosiekyn. KonnyecTso BellecTsa. [ocToAHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa u eé n3mepeHue. LLIkana TemnepaTyp
Llenscus.

Mogens wngeasibHoro rasa. OCHOBHOE  ypaBHEHWE  MOJIEKYNAPHO-
KMHETUYECKON Teopuy mnAaeasbHOro rasa. ABCOMOTHas Temrepatypa Kak Mepa
CpeAHerl KMHETUYECKOW 3HEprum TEennoBOro [ABWMKeHWs vacTuy rasza. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpolecchbl B UaeaibHOM rase ¢ NMOCTOSAHHLIM KOMNMYECTBOM
BewlecTBa. [pagmuyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHU4Yeckne YCTpOCTBA W MpPaKTUYECKOe MPUMEHEHUE: TePMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, AOKa3blBalOLINE AUCKPETHOE CTPOeHWMe BellecTBa, (oTorpamm
MOJIEKY/T OpraHNYeCcKnX CoeANHEHWIA.

OnbITbl NO AUDDY3NKN XKMAKOCTEN U ra3oB.

Mogenb 6p0yHOBCKOro ABVKEHUS.

Mogenb onbiTa LUTEPHA.



OnbITbl, [0Kas3blBaroLme CyLLleCTBOBaHwMe MEXMOJEKYSAPHOr0
B3aMMO/ENCTBUS.

Mogesnb, nINtCTpupyoLLas NpMpoAy AaBneHNs rasa Ha CTeHKM cocya.

OnbITbl, WNMOCTPUPYIOLLME YPaBHEHWE COCTOSIHUA MAeaNlbHOro  rasa,
N30MpoLecchbl.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OnpefeneHve maccbl BO3fyxa B KIAaCCHOW KOMHaTe Ha OCHOBE W3MeEpPEHWiA
06bEMa KOMHaTbI, JaB/IeHNS 1 TeMMePaTypbl BO3AyXa B Heil.

WccnenoBaHme 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUS PaspeXXeHHOro
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMognHaMmnyecKkas cuctema. BHYTPEHHSAS 3Heprus TepmoaMHaMUYeCKOoi
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHUs. KonnyecTBo TennoTbl U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeaNbHOro  rasa.  Buabl  Tennonepegauyu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, U3NydYeHre. Y eNnbHas TernN0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tenaonepeaaqe.

MoHATMe 06 aamabaTtHoMm rnpouecce. [lepBblid 3aKOH TepMOAMHAMUKW.
MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K m3ornpoueccam. [ padmyeckas
NHTepnpeTaumns paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawwuHbl.  TlpUHUMNLI  AEACTBMA  TEMJIOBbIX  MaLUVH.
Mpeobpa3oBaHNs 3HEPrMM B TemnoBbIX MaluvHax. KoaghuumeHT Mone3Horo
AEeACTBUSA TensoBOM MaluuHbl. LIMkn KapHo M ero KosMuUMEHT MONME3HOro
AEeNCTBUSA. IKOMOrMYecKme Npobnembl TEMNO3HEPTETUKMN,

TexHMYeckMe YCTPOMCTBA W NPaKTUYECKOe MpPUMEHEHWe: [BUratefb
BHYTPEHHEr0 CropaHuns, 6bITOBOW XONOANIbHNK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHEN 3Hepruy Tena Npu CoBepLUeHUM pPaboTbl: BblNeT
NPo6bKM M3 OYTbINKM NOJ AEWCTBMEM CXKATOro BO3AyXa, HarpeBaHuwe 3adumpa B
NaTyHHON TPy6Ke NyTEM TpeHus (BUAEOAEMOHCTPaLUMS).

13meHeHWe BHYTPeHHe aHepruv (TeMnepaTypbl) Tena npu Tennonepegaqe.

OnbIT No agvabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHbLIM
OrHVBOM).

Mogenv napoBow TypouHbI, ABUraTeNs BHYTPEHHErO CropaHus, peakTMBHOIO
apurarens.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3mepeHne yaensHOW TENI0EMKOCTN.

Tema 3. Aepecammuvie cocmoanusa eeuwecmea. Dazoevie nepexoovt



Mapoobpa3oBaHMe M KoHAEHcaUus. McnapeHne n KuneHne. ABGCOMOTHaA K
OTHOCUTENIbHAs BMIAXXKHOCTb BO3fyxa. HacbiweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckme n amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXuakue Kpuctanibl. CoBpeMeHHble MaTtepuanbl. [lnaBneHve wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKe YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPOMeTp W
MCUXPOMETP, KaJIoOpUMeTp, TEXHOOTUN MONYYEHUA COBPEMEHHBLIX MaTepuanos, B
TOM YuC/ie HaHOMaTepUasioB, N HAHOTEXHO/IOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KuneHwe npy NOHMXeHHOM [aBNeHUN.

Cnocobbl n3mMepeHUs BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTa/IMYECKOro BeLLecTBa.

JeMoHCTpauma KpucTannos.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuvl

13mMepeHne 0THOCMTENbHOIN BNaXKHOCTW BO3AyXa.

Pa3znen 4. DaekrpoauHaMuKa

Tema 1. Inekmpocmamuka

AnekTpuzauma Ten. DNEeKTpUUeCcKUd 3apad. [lBa Buaa 3MNEKTPUYECKUX
3apsanoB. POBOAHVKK, AU3INEKTPUKM U MONYNPOBOAHWUKW. 3aKOH COXpaHeHus
3N1eKTPNYECKOro 3apsaa.

B3aumogeicTeme 3apafoB. 3akoH KynoHa. TouYeyHbI 31eKTPUYECKUIA 3apsif.
AnekTpuyeckoe none. HanpsXEHHOCTb 3neKTpuyeckoro nosnd.  [puHUmMN
Cynepnos3vuun 3N1eKTPUYECKUX Nonei. JIMHAM HanpsHKEHHOCTU 3MEKTPUYECKOrO
nons.

Pabota cun  anekTpoctatuyeckoro  nond.  loteHuywan.  PasHOCTb
noteHuManoB. [1pOBOAHUKM W OUNINEKTPUKN B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyecKasanpoHMLLaeMoCTb.

ONeKTPoéMKOCTb. KoHAeHcaTop. 3NeKTPOEMKOCTLMIOCKOrOKOHAEeHcaTopa.
SHeprua 3apsKeHHOro KoHAeHcaTopa.

TexHU4Yeckne YCTPOWCTBA M MNPAKTUYECKOoe MNPUMEHEHME: 3M1eKTPOCKO,
3NEKTPOMETP, 3/IEKTPOCTAaTUYECKas 3aluTa, 3a3eMJ/IEHMe  3/1eKTPOnprbopos,
KOHZEeHcaTop, KONMPOoBa/IbHbIV annapar, CTPYMHbIA NPUHTEP.

Llemoncmpayuu

YCTPOCTBO U NPUHLMN AEACTBUS 3/1EKTPOMETA.

B3anmofeincTeme HasNeKTpu3oBaHHbIX Tef.

AneKTpnyeckoe nose 3apsxeHHbIX Te.



MPOBOAHUKW B 3N1EKTPOCTATUYECKOM MOSeE.

AneKTpocTaThyecKas 3almTa.

[V3NeKTPUKM B 3NEKTPOCTATUUECKOM MONE.

3aBMCUMOCTb  3/IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT nolagun
MNaCTUH, PACCTOAHUSA MEXAY HUMU 1 AN3NeKTPUYECKO MPOHULLAEMOCTW.

SHeprus 3apsHKeHHOro KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

13mepeHme 311eKTPOEMKOCTM KOHEeHcaTopa.

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

ONEKTPUYECKNIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPMUYECKOro TOKa.
NcTouHMKmM ToKa. Crna ToKa. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNEeKTpMUYECKoe COMNpoTMBIEHME. Y[eNbHOe COMPOTMB/IEHME BeLLEeCTBa.
MocnefoBatesibHOE, NapasiefibHOe, CMeLLaHHOe CoeiHEHWE NMPOBOLHNKOB.

PaboTa 3neKkTpuyeckoro Toka. 3akoH [bkoynsi—SleHua. MoLWHOCTb
3NEKTPUYECKOr0 TOKa.

INEKTPOABMXKYLLAS CMMa WU BHYTPEHHEe COMPOTMB/IEHME WCTOYHMKA TOKa.
3akoH Oma A5 NONHOM (3aMKHYTOM) 3NeKTPUYeCcKoit Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHAs  MPOBOAMMOCTb  TBEPALIX  METa//IoB.  3aBUCUMOCTb
CONPOTMBEHNS METANNOB OT TemnepaTtypbl. CBEPXNPOBOANMOCTb.

INEKTPNYECKMA TOK B BaKyyme. CBOCTBA 3M1EKTPOHHBIX MYYKOB.

MonynpoBoAHNKMN. CobcTBeHHas n NnpuMmecHas NpPOBOAMMOCTb
nonynpoBogHNKoB. CBOMCTBa p—n-nepexoga. MonynpoBoLHNKOBbIE NPUGOPLI.

JNeKTpPMYECKMin  TOK B pacTBOpaX W  pacnnaBax  3/1eKTPO/NTOB.
INEKTPONNTMYECKAs AnccoLmaums. DNeKTPoms.

INEKTPMYECKMII TOK B rasax. CamOCTOSTENbHbIA M HECaMOCTOSTENbHbI
paspsag. MonHua. MNnasma.

TexHMYecKne YCTPOWCTBA W MNPaKTUYECKOe MPUMEHEHME: amMnepMeTp,
BO/IbTMETP, PeocTaT, WCTOMHWMKM TOKa, 3NEKTpOHarpeBaTe/lbHble NproopbI,
3M1EKTPOOCBETUTENbHbIE NPUOOPLI, TEPMOMETP COMPOTUBMEHNS, BaKYYMHbIA A0,
TePMUCTOPbI 1 (HOTOPE3UCTOPbI, MOYNPOBOAHNKOBbIV AMOA, FabBaHMKa.

Jlemoncmpayuu

3mepeHmne Cusibl TOKa U HanpsiKeHUs.

3aBMCUMOCTb COMPOTUBNEHNSA LMAMHAPUYECKMX MNPOBOAHMKOB OT AJ/INHBI,
MNoLLaay NoNepeYyHoro ceveHnst 1 MaTepuana.

CwmeLLiaHHOEe coefiIHeHWe NMPOBOAHMKOB.

MpAmMoe U3MepeHue 3NEKTPOABMXKYLLEN cunbl. KOpPOTKOe 3amblKaHue
ralbBaHNYeCKOro 3/1eMeHTa 1 OLEHKa BHYTPEHHEr0 COMPOTUBEHNS.

3aBMCUMOCTb CONPOTMB/IEHUS META/IIOB OT TEMMepaTypsbl.



MpoBOAMMOCTb 3/1€eKTPONTOB.

VckpoBoi pas3pss v NpoBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

13y4eHne cmeLLaHHOro coeiHEHUA Pe3nCTOPOB.

i3mepeHne aneKTPOABMXKYLLENA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHero
COMPOTMB/IEHUS.

HabntogeHve anekTponmsa.

MexnpeaMeTHbIE CBSI3H

N3yyeHne Kypca (m3nKn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMpPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
61oI0rnn, XMMUK, recrpagnum 1 TeEXHOIOTUN.

Mesicnpeomemnuvle nousimusi, CBA3aHHbIE C U3YyYeHWEM METOLO0B Hay4yHOro
MO3HaHMS: SB/IEHWE, Hay4yHbIA (haKT, runoTesa, (U3MYeckas BeNMUMHE, 3aKOH,
Teopwus, HabNtOAeHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JIMHeMHad (PYHKUMS,
napabosna, runepbona, UX rpankKn U CBOMCTBA, TPUTOHOMETPUYECKNE PYHKLUN:
CUHYC, KOCUHYC, TaHTEHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbI U UX MPOEKLUMNN Ha OCU KOOPANHAT, CNOXEHWE BEKTOPOB.

Buonozus: MexaHM4Yeckoe ABMXEHME B XKUBOW npupode, anddysusi, ocmoc,
TensI000MeH XXMBbIX OPraHnM3MoB (BWAbl Tensonepesayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NPUPOAE.

Xumus: QUCKPETHOE CTPOEHME BELLEeCTBa, CTPOEHME aTOMOB U MOJIEKY/, MO/lb
BeLLeCcTBa, MONApHas Macca, TersioBble CBOMCTBa TBEPABIX Tes, XUAKOCTER U
ra3oB, 3/IEKTPUYECKME CBOCTBA METa/I/IOB, 3MEKTPONUTMYECKas AMccoumaums,
rasibBaHmnKa.

TI'eoepachusi: BNAXKHOCTb BO3[yXa, BeTPbl, 6apoMeTp, TEpMOMETP.

Texnonozus: NpeobpasoBaHMe [ABUXKEHWUIA C UCMONb30BAHMEM MEXaHWU3MOB,
YYET TPEHUS B TEXHWUKE, MOALIMMHUKKA, WCMOMb30BaHME 3aKOHa COXPaHEHMS
MMnynbca B TeXHWKe (paketa, BOAOMET W Apyrve), ABUrate/ls BHYTPEHHero
cropaHus, naposast Typ6uHa, 6bITOBO XONOANTbHUK, KOHANLMOHEp, TEXHOIOM MK
NMoslydeHNss COBPEMEHHbLIX MaTepuasoB, B TOM 4uUC/le HaHOMaTepuasnos, WU
HAHOTEXHO/IOTWK, 3MIEKTPOCTaTMYecKaa 3aliuTa, 3a3em/ieHne 31eKTponpubopos,
KCepoKC, CTPYMHbIN NPUHTEP, aNEKTpOHarpeBarte/ibHble npnoopsl,
3/1IEKTPOOCBETUTEbHbIE MPMOOPLI, ra/lbBaHMKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Macnummnoe noae. I1eKmpomMacHUMHAA UHOYKUUA



[MOCTOSIHHbIE ~ MarHUTbl.  B3aMMOAeNCTBME  MOCTOSAAHHLIX ~ MarHMTOB.
MarHutHoe mosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMW. KapTuHa IMHUIA MarHUTHON
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rmone MPOBOAHMKA C TOKOM. KapTuUHa NWHWIA WHAOYKLMK
MarHUTHOro nons AJIMHHOro MpPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOIO
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbITApcTeda. B3avMoencTBnenpoBoLHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/nb W Hanpas/ieHWe.

Cwuna JlopeHua, eé Moay/nb W HarpasneHune. JBUKeHME 3apsXKEHHON YacTuLLbI
B OHOPOJIHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

fBneHve 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
VHAYKUMW.  DNEKTPOABMXKYLLAA Cuna WHAYKUMKW. 3aKOH  3/1eKTPOMarHUTHOM
NHAYKUMK Papajes.

BuxpeBoe 3MeKTpMYECKOe TMone. INeKTPOABWXKYLLAA Ccuna WHAYKUUK B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNaTe/lbHO B OAHOPOAHOM MarHMUTHOM MoJe.

Npaswnno JleHua.

MHOYKTUBHOCTb.  HABNEHME  CaMOMHAYKUUW.  ONeKTPoABMXKyLlaa cuna
CaMOVHAYKLNN.

SHeprna MarHATHOro NoNa KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe norsne.

TexHMYecKe YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHME: MOCTOSIHHbIE
MarHuTbl, 3M1EKTPOMArHuTbl, 3/eKTPOABUraTe/lb, YCKOPUTENM 3/1EMEHTapHbIX
4yacTuLy, MHAYKUNOHHAA NeYb.

Jlemoncmpayuu

OnbIT OpcTea.

OTKNOHEHWE 3/IEKTPOHHOIO MyYKa MarHUTHbIM MOJIEM.

JINHUM MHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[eicTBme cunbl JTOpeHUa Ha NOHbI ANIEKTPONNTA.

FBNEHNe 3NEKTPOMarHUTHON UHAYKUNN.

Npaswnno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLENA CU/bl UHAYKUUN OT CKOPOCTU MU3MEHEHUS
MarHMTHOro NOTOKa.

ABneHne caMoHAYKUUN.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

13yyeHne MarHMTHOro Nons KaTyLLKN C TOKOM.

VccnepoBaHve 4eNCTBUSA NOCTOAHHOIO MarH1Ta Ha paMKy ¢ TOKOM.



ccnenoBaHWe SBNEHMS 3M1EKTPOMArHUTHON MHAYKLUNN,

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u dIEKmpomazHumHsle Koneboanus

KonebatensHas  cuctema. CBOOOAHblE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMOHMYecKne KonebaHms. epuod, 4acTtoTa, amnauTyda u asa KosiebaHui,
MPYXXUHHBIA MasTHUK. MaTeMaTU4ecKnii MasTHUK. YpaBHEHME FapMOHUYECKUX
KonebaHwii. MNpeBpaLleHne 3Heprum nNpu rapMoHNYecKnX KonebaHumsx.

Kone6aTenbHblii KOHTYp. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KosebaTteNlbHOM KOHType. AHa/IOTUs MeXAy MexXaHUYeCKUmMu wu
3N1EKTPOMArHUTHbIMU  KoflebaHusMn, dopmyna ToMCOHa. 3aKOH COXpaHeHWs
3HEPrum B neasibHOM KonebaTeslbHOM KOHTYpe.

MpencTaBneHne 0 3aTyxaroLmX KoebaHuax. BbIHYXAeHHble MexaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY>XAeHHbIeaNeKTpoMarHUTHbIeKO1ebaHKs.

MMepemeHHbIA  TOK. CUHycOMAaNbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MePeMEHHOro ToKa. AMMIMTYAHOE W [eACTBYIOLLEe 3HayeHWe Cuibl TOKa W
HanpPsHXeHUs.

TpaHcthopmaTop. Mpon3BoacTBO, Nepefada v NOTpebeHne 31eKTPUYECKOA
3Heprun. JKOMIOTNYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHWUA 3N1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HM,

TexHMYecKne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NepeMeHHOro TOKa, SIMHWUK 3fieKTporepesau.

Jlemoncmpayuu

WccnenoBaHve napameTpoB  KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTeMaTNYeCKnin MasTHUK).

HabnogeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONe6aHWiA.

HabnoeHne pe3oHaHca.

CB06O/HbIE 3M1IEKTPOMArHUTHbIE KONlebaHus.

Ocumnnorpammbl (3aBUCUMOCTI CUJIbl TOKA U HanpshXXKeHUs OT BPEMEHK) Ans
3N1eKTPOMAarHUTHbIX KonebaHui.

Pe3oHaHC npyv nocnefoBaTe/lbHOM — COEAVMHEHUWM PEe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU W KOHAEHcaTopa.

Mogenb NMHWUK 3N1eKTponepeaadn.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

VccnepoBaHve 3aBUCUMOCTM Neproda MasibiX KonebaHuid rpysa Ha HATU OT
AJIVHBI HUTK 1 MaccChbl rpy3a.

VccnepoBaHve  nepemMeHHOro Toka B UenW M3 MOCNefoBarte/lbHO
COEIMHEHHbIX KOHAEeHcaTopa, KaTyLIK/ 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBLE 60/IHbL



MexaHn4yeckne BOMHbI, YCNOBUA pacnpocTpaHeHusa. [lepuog. CKopocTb
pacnpocTpaHeHusa W [AnvMHa BOMHbI.  [lonepeyHbie M NPOAOSbHLbIE  BOJHbI.
NHTepdepeHUmsa 1 gudpakumna MexaHN4eCcKNX BOSH.

3BYyK. CKOpOCTb 3BYKa. (POMKOCTb 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

SNeKTPOMarHUTHbIE BO/HbI. Y CNOBUA U3NYUYEHUSA 3NIEKTPOMArHUTHBLIX BOJH.
B3aumHaa opueHTaums Bektopos E, B, V B anekTpomarH1UTHOi BonHe. CBOWCTBa
3NIEKTPOMArHUTHbIX BOJIH: OTPaXXeHWe, NnpesioMseHne, nonsapusaums, Auppakums,
NHTEpdepeHUns. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3neKTpoMarHUTHbIX BOSH. pyMeHeHne 31eKTPOMarHUTHbIX BOSIH B
TEXHWKe U BbITY.

MprHUMNbI paanocBasn 1 TenesnaeHnsa. Pagnonokayus.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPYXKatoLLen cpesbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKOBas AWArHOCTMKa B TEXHUMKE U MefuuuHe, pagap,
pPagnonpuEmMHMK, TeneBn3op, aHTeHHa, TefetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOAOSbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeoMIeHN MeXaHUYECKMX BOJH.

HabntogeHve nHTepepeHUMn 1 gndpakumm MexaHNYeCcKnx BOJH.

3BYKOBOW pe30HaHC.

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

WccnepoBaHve  CBOMCTB  3/1EKTPOMArHUTHbLIX — BOJH: OTpaXkeHue,
npenomeHve, Noaspusaums, Auppakums, MHTeptepeHums.

Tema 3. Onmuxka

[eomeTpuyeckas onTuka. [psAMONIMHENHOE pacnpocTpaHeHWe cBeTa B
0AHOPOAHO cpede. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA cBeTa. MocTpoeHne n306paXkeHNin B
M/I0CKOM 3epKaJie.

MpenomsneHne ceeTa. 3aKOHbI MPeioMIeHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHue. [peaenbHbliA yron MosIHOro
BHYTPEHHET0 OTPaXKEHUS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6en1oro ceeTa. LiBeT.

Cobuparowine 1 paccevBatoliMe /MH3bl. TOHKaa /fnMH3a.  POKyCHoe
paccTosiHMe WM ONTUYECKas CWMa TOHKOW MH3bIL. [1OCTPOeHUe U300paXKeHWn B
cobuparoLMx 1 paccemBaroWmnX IMH3aX. PopmMyna TOHKON NNH3bI. YBeNNYeHNe,
[1aBaeMOoe JIMH30M.

Mpefenbl NPUMEHUMOCTI FeOMETPUYECKO ONTUKMN.



BonHoBas ontuka. VIHTepgepeHums cBeta. KoOrepeHTHble WCTOUYHUKM.
Ycnosus HabnogeHUss MakCMMyMOB WM MUHMMYMOB B WHTEP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM MOHOXPOMAaTMYeCKOro CcBeTa Ha
ANPPaKLMOHHYIO PELLETKY.

Monspusaums ceeta.

TexHMYecKe YCTPOMCTBA W MpPaKTUYeCKOe MPUMEHEHME: O4YKW, Jyna,
(hoToannapart, MPOEKUMOHHBIA annapar, MWUKPOCKOMN, Tefeckor, BOJIOKOHHas
ONTUKA, AU(paKLMOHHAsA peLléTKa, NoNAPonL.

Jlemoncmpayuu

MpsAMONMHENHOE pacrnpoCTpaHeHWe, OTpaXKeHWe W MpenoM/IeHne CBeTa.
OnTunyeckme npnbopsl.

NonHoe BHYyTpeHHee oTpaxeHue. Mojenb CBeTOBOA.

VccnefnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenn MnkKpockona, Teneckona.

HabnofgeHne nHTepdepeHUmMn cBeTa.

HabntogeHve andpakunm ceeta.

HabntogeHve agucnepcum ceeta.

[Mony4yeHne crekTpa c NOMOLLbH NPU3MBbI.

[Mony4yeHne crnekTpa ¢ NOMOLLBH ANKPaKLMOHHON PELLUETKN.

HabnofeHne nonsprsaymmn ceeta.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

13mepeHue nokasaTens npesioMIeHns CTeka.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

HabntogeHve gucnepcum ceeta.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[paHWUbl  MPUMEHMMOCTM  KNacCMYeckoW  MexaHuku.  [locTynathbl
cneynanbHON Teopun OTHOCUTENbHOCTU: WHBAPUAHTHOCTb MOAY/NS CKOPOCTY
cBeTa B BaKyyMe, NPUHLUMM OTHOCUTENbHOCTN HLUTENHA.

OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3amef/ieHe BPEMEHN 1 COKpaLLeHne
AJINHBI.

SHeprus n UMNynbC PeNSITUBUCTCKON YacTuLbl.

CB$I3b MaccChbl C 3Hepruen 1 NMNynbCOM PensTUBUCTCKOWN YacTULbl. DHEPrus
MOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



doToHbI. Popmyna NMnaHKa cBA3N IHEPTUN (POTOHA C €r0 YaCTOTON. DHepPruns
N UMMY/bC (POTOHA.

OTKpbITNE 1 uccnegosaHne potoagpekTta. OnbiThl A. IT. CToneToBa. 3aK0OHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLITENHA ANA (POoTo3ddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[aBneHne ceeta. OnbIThl 1. H. Jlebesesa.

XUMMNYEeCKoe AeiCcTBMe CBeTa.

TexHU4Yeckne YCTPOMCTBA M MNPAKTUYECKOE MNPUMEHEHME: (DOTO3/IEMEHT,
(hoToAaTuUmMK, CoNHeYHasa 6atapes, CBETOANOA,

Jlemoncmpayuu

POoTO3(D(eKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLHero hotoagdekTa.

CseToauog.

ConHeyHas bGatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITebl Pe3epdopaa Mo paccesHUO a -yacTul,.
MnaHeTapHad Mogenb atoma. [loctynatel bopa. W3nydeHve u nornoweHue
(hOTOHOB MNpW Mepexofe aToMa C OJHOr0 YPOBHSI 3HEPrMM Ha [Apyroin. Bupbl
cnekTpoB. CMEeKTP YPOBHEN 3Heprun aToMa Bogopoaa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynspHO-BO/HOBOWA
Ayann3m.

CrOHTaHHOE M BbIHY)>KAEHHOE N3/TyYeHue.

TexHN4Yeckne YCTPOMCTBA M MPaKTUYECKOE MPUMEHEHME: CNEKTPabHbIN
aHanu3 (CNeKkTpocKon), nasep, KBaHTOBbIN KOMIbOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpepgeneHve AIVHbI BOMHbI Nnasepa.

HabntofeHne NMMHenyvaTbIX CIEKTPOB U3NTyUYEHUS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabnogeHne nnHeinyaToro crnekTpa.

Tema 3. Amomnoe a0po

SKCMNepnMeHTbl, [L0Ka3blBalOLWMe C/0XKHOCTL CTpoeHusa sgpa. OTKpbITUe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga Mo ONpefeneHvWo  cocraea
pagmMoakTUBHOrO K3ny4veHmst. CBOWCTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pafmMoakTUBHOCTY Ha »XMBble OpraHu3Mbl.

OTKpbITME MPOTOHA M HeMTpoHa. HyknoHHas mopaenb sapa [MeiseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umcno aapa. 3oTonel.



Anb(pa-pacnag. INEeKTPOHHbIK W  MO3UTPOHHLIN GeTa-pacnag. [amma-
n3nydeHve. 3aKoH pafM0aKTUBHOIO pacnaja.

SHeprung cBA3n HYK/IOHOB B a4pe. AnepHble cubl. JeeKT Macchl agpa.

AfepHble peakunn. JeneHve N cUHTe3 aaep.

AnepHblil peaktop. TepMmosifepHbIA cuHTe3. [pobnembl U NepcrnekTUBbI
A0EPHOM 3HEPreTUKN. DKOTOTNYECKME acreKTbl AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeTobl HabMAEHNA U perncTpaLmm aleMeHTapHbIX YacTuL.

dyHAaMeHTabHble B3aUMOAENCTBUS. EANHCTBO (DU3NYECKOM KapTUHbI MUpa.

TexHU4YecKne yCTPOMCTBa M MPaKTUYECKOe MPUMEHEHNE: [03UMETP, Kamepa
BunbCcoHa, AepHbIin peakTop, aTOMHas 6oMba.

Jlemoncmpayuu

CUYETUMK NOHU3MPYIOLLMX YaCTULL.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

VccnepoBaHme TpekoB YacTuL, (Mo roToBbIM (hOTOrpadusam).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

JTanbl pa3BuUTUA aCTPOHOMUW. NprKNagHoOe U MUPOBO33PEHYECKOE 3HAUYEHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MaHETbI, UX BUAMMOE
[IBUXKEHNE.

ConHeyHasa cuctema.

ConHue. ConHeyHads aKTMBHOCTb. WICTOYHMK 3sHeprum ConHua W 3BE3M.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrnekTpasibHbl Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCNefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ [/1TaBHON MOCNefoBaTe/IbHOCTU. BHYTpeHHee CTpOeHMe
3Be34. CoBpeMeHHbIe NPeACTaBIeHNs 0 NPoUCXoXaeHUn n asontoumm ConHua n
3BE3[4. ITanbl XXN3HW 3BE3A,.

MneuHblin TyTb — Hawa anaktuka. lMonoxeHue u asmkeHne ConHua B
["anakTnKe. Tunbl ranakTuK. Pagrnoranaktmku 1 KBasapbl. YepHble Ablpbl B A4pax
raNaKTuK.

BcenenHas. PaclumpeHune BeeneHHoW. 3akoH Xab6na. PasberaHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennMKTOBOE N3NyYeHMe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM 1a30M C MCMNONb30BaHWEM KOMMbIHOTEPHbIX
MPUNOXEHNIA 419 onpeaeneHns NnooXKeHNs HebeCHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3aMa CeBepHOro nonyLlapusa u apkue 3Be3fpbl.

HabntogeHus B Teneckon JlyHel, nnaHeT, MneyHoro MNyTu.



O0o0umaroniee NOBTOpeHUE

Ponb  (M3MKM WM acTPOHOMWU B  3IKOHOMMYECKON, TEXHOSIOTMYECKOWA,
COLMaNbHON N 3TUYECKOW clpepax AeATe/lbHOCTU YesioBeKa, posib U MecTo PU3NKU
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, PO/ib PU3NYECKON TEOPUU
B (hopMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHe Mupa, MecTo
(hM3MYECKON KapTMHbI MUpa B 00LLEM PsAAY COBPEMEHHbIX eCTECTBEHHO-HAaYUHbIX
MpeLCcTaB/IEHNA O MPUPOLE.

MexnpeaMeTHbIe CBSI3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcOfepXKaTe/lbHbIX MeXMNpPeaMeTHbIX CBA3eM C Kypcamy MaTeMaTUKW,
6MoI0rnKN, XNMKK, Teorpatiumn 1 TEXHOIOTUN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YyYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SB/IEHWNE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopus, HAGNIOAEHNE, IKCMEPUMEHT, MOJENIMPOBaHKE, MOAESb, U3MEPEHME.

Mamemamuxa: pelleHWe CUCTEMbl YPaBHEHWW, TPUrOHOMETPUYECKME
(OYHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE
TOXAECTBO, BEKTOPblI U UX MPOEKLUMM HA OCY KOOPAMHAT, C/IOXKEHWE BEKTOPOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKM MNOA0OMS TPeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnx uryp n oobéma Ter.

Buonocusi: 3NeKTPUYECKME SBNEHUS B >XMBOW Npupode, KonebatesibHble
ABWXKEHNS B XXMBOI MpUpoe, ONTUYECKME ABMIEHUS B XXMBOW Npupode, AencTeue
pafvaunmn Ha XuBble OpraHn3mbI.

Xumus: CTPOEHNE aTOMOB U MONEKY/, KpUCTa/IINYecKas CTPYKTypa TBEPAbIX
TeN, MeXaHu3Mbl 06pa3oBaHMs KPUCTUIMYECKOW PELUETKM, CMeKTpasibHbIi
aHanms.

l'eoepaghus: MarHUTHble nonca 3eMnn, 3a/1eXXM  MarHUTHbIX — PYA,
(hoTOCHLEMKA 3eMHOI NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAW  3MIEKTPOMNepesay, reHepaTtop MepemMeHHOro TOKa,
aNeKTpoaBuraTeNlb, WHAYKUMOHHAsA nedyb, pagap, PagumonpuéMHUK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHLIA annapaT, BOJIOKOHHAs OMTUKa,
COMHeYHasn baTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHMe y4yebHOro npeameta «dPu3nKa» Ha YPOBHe CpefHero o6uiero
0bpa3oBaHNA (6a30Bblii YPOBEHb) AO/HKHO 06ecneunTb AOCTUXKEHME CEAYHOLLMX
NMYHOCTHBbIX, METaNpPeAMETHbIX U NPeAMETHbIX 06pa30BaTe/bHbIX Pe3y/bTaToB.



JIMUHOCTHBLIE PE3YJIbTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA Y4eOHOro npegmeta «PU3nKa» LO/HKHbI
OTpaXkaTb TOTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATbLCH
chopMMpPOBaHHOW BHYTPEHHEN MNO3NUMEN NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWl,  COOTBETCTBYHOLLMX
TPaAVLUNOHHBIM LIEHHOCTAM POCCUIACKOrO O6LLEeCTBa, pPaclUMpeHne XMU3HEHHOrO
OnbITa W OMbITa AeATeIbHOCTW B NPOLECCE peasin3aumm OCHOBHBIX Harpas/ieHWI
BOCNUTATENIbHON [esATeNIbHOCTU, B TOM YKC/e B YacTu:

1) rpamaIaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMK 06yYatoLLerocs Kak akTMBHOMO u
OTBETCTBEHHOIO 4Y/ieHa pOCCVII7ICKOFO O6LLI,6CTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
AEMOKpaTUYeCKNX LeHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYHK [eATe/IbHOCTb B MHTEpecax rpaXkaaHCKoro
06LLeCcTBa, y4acTBOBaTb B CaMoynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHn3aumu;

YMeHMe B3aMMOZeCTBOBaTb C COLMa/IbHbIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKLUMAMM N Ha3HAYEHMEM,;

FOTOBHOCTb K N'YMaHMUTapHOW W BO/TOHTEPCKOW AeATeNbHOCTY;

2)IaATPUOTHYECKOT0 BOCIIUTAHMS:

chopMMPOBAHHOCTb pOCCUInCKOW rpaXkKaaHCKOM NAEHTUYHOCTN,
naTpuoTU3Ma;

LeHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbIM CMMBOMAM, AOCTUMXKEHMAM
POCCUICKMX YUYEHBIX B 0611aCTV (IN3NKN N TEXHUKN;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHNS;

CMOCOOHOCTL OLeHMBATb CUTYauMto M MPUHMMATb OCO3HAHHblE peLleHus,
OPUEHTMPYACL Ha MOPasIbHO-HPABCTBEHHbLIE HOPMbI U LEHHOCTW, B TOM YMUC/e B
[1eATeNIbHOCTU YUYEHOT0;

0CO3HaHWe NMYHOr0 BK/ala B MOCTPOEHME YCTONYMBOIO Oy ayLIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOe OTHOLLUEHWE K MUPY, BK/KOYas 3CTETUKY HAay4YHOro TBOPYECTBA,
MPUCYLLIEr0 (IM3MYECKOIN HayKe;

S)Tpya0BOro BOCIIMTAHMS:

MHTEPEC K pas/inyHbIM cdepam NpodeccnoHaibHON AeATeNIbHOCTN, B TOM
ymncrne CBA3aHHbIM C (IU3MKOM U TEXHUKOW, YMEHME COBepLLATb 0CO3HaHHbIN BbIGOP
6yayuiein npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE XKU3HEHHbIE M/1aHbl;

rOTOBHOCTb M CNOCOGHOCTL K 06pa3oBaHM0 1 caMo06pa3oBaHMO B 06/1aCTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3ZHU;

6)3K0,10r14eCKOro BOCIIUTAHMS:



CPOPMMPOBAHHOCTb 3KOJIOMMYECKOM KYNbTYpbl, OCO3HaHWe [n06asbHOro
XapaKTepa 3K0N0rMyeckmx npobnem;

NNaHNMPOBaHWE N OCYLLLEECTB/IEHNE JENCTBUI B OKPYXKatoLLLEN Cpe/le Ha OCHOBE
3HaHWA Lienei yCTONYMBOro Pa3BMTUSA Ye/I0BEYECTBa;

paclUMpeHne oMnbiTa AeATeNbHOCTM 3KOMIOMMYECKON HanpaBneHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI N0 (PU3MKE;

7)HeHHOCTI/I HAYYHOI'O IMO3HaAHUSA:

ChOPMMPOBAHHOCTb MWPOBO33PEHNS, COOTBETCTBYOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSA hN3NUECKOW HayKMW;

OCO3HaHMe LEHHOCTW Hay4HOW [AesaTeNlbHOCTW, TFOTOBHOCTb B MpoLecce
M3yYyeHUs  U3NKN  OCYLLECTBNSATb  MPOEKTHYHD U UCCNeAoBaTeNlbCKyHo
[eATeNIbHOCTb MHAMBUAYaNbHO U B Fpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBble JJornyecKkue 1eMCTBUSA:
CaMOCTOATENIbHO  (hOpMy/NMpoBaTb W aKTyanm3upoBaTb  MNpobnemy,
paccMaTpuBaTb €& BCECTOPOHHE;
onpefensTb Uenn [esATeNlbHOCTW, 3afaBaTb MapaMeTpbl U KPUTEpUU KX
[NOCTUKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM U MNPOTUBOPEYMS B pacCMaTpUBaeMbIX
(hM3NYECKMX ABNEHMSIX;
pa3pabatbiBaTb MaH PELEHUs NPo6/eMbl C YYETOM aHa/M3a UMERLLMXCS
mMaTepuasibHbIX 1 HemaTepuasibHbIX PeCypPCOB;
BHOCUTb KOPPEKTMBbI B 1€ATENbHOCTb, OLeHMBATb COOTBETCTBUNE Pe3y/bTaToB
LIeN1IM, OLIEHMBATb PUCKWN NOCNEACTBUN AeATENbHOCTU;
KOOPAUHMPOBaTbL W BbIMNOMHATL  paboTy B YC/OBUAX — peasibHoro,
BUPTYaNbHOro 1 KOMOMHMPOBAHHOIO B3aMMOJENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN YKN3HEHHBIX NPO6/IEM.
ba3oBble nccienoBare/ibCKue JeiicTBUA.
BNageTb Hay4yHOW TEPMUHOMOIMEN, KNHOYEBLIMU MOHATUAMU U MeTohamu
(hM3MYECKOI HayKu;
BNafeTb HaBblKaMy Yy4eBHO-MCCNea0BaTENIbCKON U NPOEKTHON AeATENbHOCTH
B 06/1aCTN (PU3NKK, CMOCOOHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbBHOMY MOVCKY
MeTO[OB pelleHnst 3afay (PU3NYECKOro COAepXKaHWUs, MPUMEHEHWNIO Pas3INYHbIX
MeTOA0B MO3HaHU;
BMafjeTb BuAaMu [eATeNIbHOCTU MO0 MOJIYYEHUKD HOBOrO 3HaHWA, ero
NHTepnpeTauun, npeobpasoBaHM0 WM MNPUMEHEHUIO B Pas3/IMUHbIX Y4YeOHbIX
CUTyaumsix, B TOM YMC/ie NPW CO34aHNN YUYebHbIX NPOEKTOB B 061aCTV (IM3NKN;



BbIABNATb MPUYUHHO-C/IEACTBEHHbIE CBA3W W aKTya/M3vMpoBaTh 3afadvy,
BblABUraTb TMMNOTe3y eé pelleHnsi, HaXOAWUTb aprymeHTbl ANA [0Kas3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl U KPUTEPUUN PELLEHNS;

aHaM3MpoBaTb MONYYEHHblE B XOAe pPelleHns 3agayn  pesysnbTathl,
KPUTUYECKM OLEHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHNE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 00pa3oBaTe/lbHOM
[eATeNIbHOCTI, B TOM YKC/e NPU N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIV OMbIT;

YMeTb MEPEeHOCUTb 3HaHMA N0  (PM3MKe B NPaKTUYecKyrd 0061acTb
XKN3HeJeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHWA M3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUIraTb HOBbIE MAeW, Npeanaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

CTaBMTb NPOGIEMbI M 3aauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.
Pabora ¢ undpopmaunmeii:

BflafeTb HaBblKaMK MOYyYeHUs MHOPMaLMA (IU3MYECKOro COAepPXKaHUa 13
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLIECTBNATb MOWCK, aHasun3,
CUCTEMATU3ALMIO U MHTEPNpeTaumio MHGopMaLMn pasinyHbIX BUAOB U (hHOpM
npeacTaB/eHus;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMaLNK;

MCMoNMb3oBaTb  CPeAcTBa  MHMOPMAUMOHHBLIX U KOMMYHUKAUMOHHbIX
TEXHO/OMMIN B pPeLleHnN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpPraHmn3aumMoHHbIX
3aga4y C Co6MOAeHNEM TpPeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30MmacHOCTH,
FUIUeHbl,  PecypcocbepeXxeHns, MpaBOBbIX WM 3TUYECKMX  HOPM, HOPM
NH(OPMaLMOHHOK 6e30NacHOCTHK;

co3faBaTb TEKCTbl (PU3NYECKOro COAEepXKaHWs B pas3/IM4YHbIX (popmaTtax C
YUYETOM Ha3HayYeHMst MHPOPMaLMK 1 LieNIeBOM ayauTopun, Bblibnpas onTUMaIbHYHO
(hopMy npeacTaBneHns 1 BU3yanmnsaunm.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYLLUECTBNATL  OOLEHMe Ha YypoKax (WM3MKM U BO  BHE-YPOUHOIA
LeATe/IbHOCTY;

pacrnosHaBaTb  MPeLAnoCbINKM  KOHQ/UKTHBIX  CUTYauuidi  Un  cMsryatb
KOH(VKTBI,

Pa3BEPHYTO W /IOTMYHO M3Maratb CBOK) TOYKY 3PEHMUS C WCMO/b30BaHWUEM
A3bIKOBbIX CPeLCTB;

MOHMMATb W UCMO/b30BaTh MPerMyLLecTBa KOMaHAHON U UHAWBUAYASTbHON
paboThl;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUA C YYETOM OB6LLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAO0ro YneHa KONEKTUBA;



NpUHMMaTb  LUEeN  COBMECTHOM  [eATeNbHOCTWM, OpraHM3oBbiBaTb U
KOOPAMHUPOBaTb [EeACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AelCTBUNA,
pacnpefensTb PoM C YYETOM MHEHWUIA Y4aCTHMKOB, 06CY)XKAaTb pe3yNbTaTbl
COBMECTHO# paboThbl;

OLEHMBaTb KayeCTBO CBOEro BKMaJa WM KaXAoro y4yaCTHMKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbl, OLUEHMBAaTb WAEM C MO3ULMM  HOBM3HBI,
OPUIMHAILHOCTU, NPAKTUYECKON 3HAYMMOCTMW;

OCYLLUECTBNATb MO3MTMBHOE CTpaTernmyeckoe MOBefeHNe B  Pa3/NYHbIX
CUTYyaUMsX, MPOSBAATb TBOPUYECTBO M BOOBPaXKEHME, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3MKM N aCTPOHOMUK, BbIABNATL MNPOGAEMbI, CTaBUTb W  QOPMYNIMPOBaTb
COOCTBEHHbIE 3a7auu;

CaMOCTOSATE/IbHO COCTaB/ATL MMaH pPelleHnst PacYETHbIX U KayeCTBEHHbIX
3a/iay, MnaH BbINO/HEHNS NPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCA PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

AaBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpsATL paMKy y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

aenaTb OCO3HaHHbIA BbIGOP, aprymeHTMpoBaTb ero, 6paTtb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNe;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

Cnoco6CcTBOBaTb (DOPMMPOBAHUIO W MPOSBMEHUIO 3pyaMuMn B 06nactu
(h131KK, NOCTOSHHO MOBLILLATL CBOW 06pa3oBaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTpo.JIb, 3MOIII/IOH21JILHI>Iﬁ HHTCJIJICKT:

AaBaTb OLEHKY HOBbIM CUTYyauUWsM, BHOCUTb KOPPEKTWBLI B AEATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  pedieKCMM  KakK  OCO3HaHWS
COBEepLUaeMbIX [AENCTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;

1CMoMb30BaTh MPUEMBI peieKCun ANs OLUEHKM CUTyauun, Bbibopa BEPHOMO
peLleHmns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PEeLUeHUs Mo KX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM N JOCTONHCTBA,;



MPUHUMATbL MOTWMBbI U apryMeHTbl ApPYrux npu aHanvse pesynbTaToB
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NpPaBo 1 MpaBo APYrnx Ha OLLINOKM.

B npouecce [OCTMXKEHUA NMYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS MPOrpaMMmbl
no dwusnMke ANa YPOBHA CpeAHero o06Llero o6pa3oBaHUA Yy 06yvaroLMXCH
COBEpLLEHCTBYeTCHA 3MOLMOHASbHbIA NHTENNEKT, npeanosaratoLLmia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWS, BK/IOHatoLLero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOSiHVE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Chepbl,
ObITb YBEPEHHbLIM B Cebe;

CaMOperynMpoBaHuns, BK/IHOYAKOLErO0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3MOLMOHa/IbHBIM U3MEHEHUAM W NPOSABAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO Lenn
ycriexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMEe AeiCTBOBaTb UCXOAA W3 CBOUX
BO3MOXHOCTEW;

aMMaTuK, BK/IKOYaOLLEN CrnoCOOHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOSAHME
APYrnX, Y4uTbIBATb €ro MNpW  OCYLLEeCTB/IEHUM OOLLEeHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOUAIOLLMX CMIOCOOHOCTb BbICTpanBaTb OTHOLLEHMS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLllaTb KOHMINKTI.

INPEJIMETHBIE PE3YJIBTATBI

K koHUy 06yyeHus B 10 kmacce npegmeTHble pe3ynbTaTbl HA 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YUaIOLLIMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Ponb M MeCcTo (M3MKM B (hOPMUPOBAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKOIN AeSATENbHOCTM NHOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHUA U3YYeHHbIX (QU3NYECKUX MOeNei:
mMaTepuasibHas TouKa, MHepLUnaibHas cnucteMa oTcuéta, abCcoMoTHO TBEPLOE TeNo,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMUAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYecKnX 3aaad;

pacno3Haeatb usnyeckme ABneHns (MPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW TEopUM CTPOEHWS BeLecTBa M
3NEKTPOANHAMMKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSIMONMHENHOE
[BWXeHue, CBOOOAHOe MafeHWe Tes, ABWXKEHWE MO OKPYXXHOCTW, WHepLums,
B3auMogencTeme Ten, anddysns, 6pPOYHOBCKOE ABMXKEHME, CTPOEHUE XUAKOCTEN
N TBEPAbIX TeN, U3MEHEHNe 06bEMA TeN NPW HarpeBaHUK (OXNaXXaeHUN), TENIOBOE
paBHOBeCKE, MCMapeHne, KOHAEHCaUWs, NnnasieHve, KpUCTa/in3auuns, KUneHue,



BNIXXKHOCTb BO34yXa, NOBbILLEHNE AaBNEHNA ra3a NPy ero HarpesaHum B 3aKpbITOM
cocyfe, CBA3b MeXAy MapameTpamu COCTOAHMA Trasa B M3omnpougeccax,
ANeKTPU3aLMA Tes, B3aMMOAENCTBME 3apaoB;

OMUCbIBATb MEXaHWYEeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMYMHBI:
KoopamnHaTa, MyTb, MepemMeLLeHne, CKOPOCTb, YCKOpeHue, Macca Tena, Cuna,
NMMyNbC Tena, KMHeTUYecKasa 3Heprus, noteHuuanbHaa 3Heprusa, mMexaHnyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpPU OMMWCaHUW MNPaBWIbHO TPaKTOBAaTb
(PM3NYECKNIA CMBICT UCMO/Mb3YEMbIX BEIMUMH, WX O0O03HAYEHUA W eAVMHULbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AaHHYHO (PU3NYECKYIO BEUYMHY C APYTUMMU
BENNYNHAMN;

OMMCbIBaTb WM3YyYeHHble TensoBble CBOWCTBA Te/l U TENnsoBble SAB/EHWS,
Mcnonb3ysa (usnyeckme BeNUYMHBI: [aBfieHMe rasa, TemnepaTypa, CpeaHss
KWHETMYECKaa 3Heprusa XaoTUUYECKOro ABMXXEeHWS MOMeKy/, cpefHeKBaspaTUYHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/IOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro [AeWCTBUS TensoBOro [Asuratens; npv  onucaHuu
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUUYUH, UX
0603HayYeHNs W  eAuvHMUbI, HaxXoAWUTb (OPMY/bl, CBA3blBalOWME AaHHYIO
(h13MYeCKyro BENIMUNHY C APYTUMUN BEIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3IEKTPUYECKME CBOMCTBA BELLECTBA W 3/IeKTPUYeCKmne
ABNeHNsa (nMpouecchl), NUCMob3ys MU3NYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsif,
3NEeKTPUYECKOEe MNoJie, HaMNPsSHXKEHHOCTL MoNsA, NOTeHLUMas, Pa3HOCTbL MOTEHLNaN0B,
MNpyv OMUCaHWN MpPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOJMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBANOLLME
[aHHYI0 PU3NYECKYIO BE/IMYMHY C APYTUMW BETMYNHAMU;

aHa/IM3npoBaTb (PU3NYECKMe MPOLLECChl U ABNEHWA, UCNOMb3ysa (hU3nYecKme
3aKOHbI N NPUHUNNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKON 3Hepruu, 3akOH COXpaHeHMst WMMYnbCa,
NPUHUMN Cynepnosvuuun cun, NpPUHUMN paBHOMpPaBUA WHEPLMUaIbHBLIX CUCTEM
OTCYETa, MOJNEKYNAPHO-KMHETUYECKYO TEOPUHD CTPOEHUSA BeLLecTBa, ra3oBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMM TEMNOBOro ABMXXEHUS MOMEKYN C
abCo/OTHOM TeMMnepaTypoid, NepBblid 3aKOH TePMOAMHAMUKN, 3aKOH COXPaHeHMS
3NEeKTPUYECKOro 3apaga, 3akoH KyrnoHa, npy 3TOM pas3nnvyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHA, ero mMaTteMaTU4YecKoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTu) NPUMEHUMOCTMU;

OOBACHATL  OCHOBHble  MPUHUMMbLI  AEACTBUA  MalLWH, NPUOOPOB MU
TEXHUYECKMNX YCTPOICTB; pasnmyaTtb YCNoBUS MX Ge30MacHOro Mcnosib3oBaHus B
MOBCEAHEBHOM XWN3HU;

BbIMO/IHATL 3KCMEPUMEHTbI MO  WCCNEeLOBaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX UM KOCBEHHbIX W3MepPeHWi, Npu 3TOM



(hopmynupoBaTb npobnemy/3agady Uu  runoTesy  yy4ebHOro  3KCMepUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHUsA, MPOBOAMTL OMbIT U
(hopmynmpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BEIMUNH, MPU
3TOM BblOMpPaTb ONTUMa/IbHBIA CMOCOO W3MEPEHWUS M UCMO/b30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHNI;

nccnefosBatb  3aBUCUMOCTU  MeXAY  (DM3NYECKUMW  BeIMYMHAMK  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(mkcmpoBaTb pesynbTaTbl MOSyYEHHOW 3aBUCMMOCTU (DU3MYECKUX BENMUMH B
BuAe Tabnu, 1 rpamkoB, fenatb BbIBOAbI MO pe3yibTataM UCCef0BaHus;

cobnogaTte npasuna 6esonacHoOro Tpyga npy nNpoBefeHUN 1ccnefoBaHnU B
pamKax Y4eOGHOro 3KCrepuvMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTESbHBIX YCTPOWCTB M NabopaTopHOro
0bopyaoBaHus;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKOn MOZEsbHo,
NCMOo/b3ys (IU3MYecKme 3aKOHbI Y MPUHLMMNbI, HA OCHOBE aHa/In3a YC/I0BUS 3a4a4n
BbIGMpaTh (PU3NYECKYIO MOJENb, BbIAENATb (IM3MUECKMe BENUUYUHBI U (DOPMY/bl,
HeobXoanmble AN e€ peLleHWs, MPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOJTy4eHHOIr 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIe 3a[ayu: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme SBNeHns;

MCMoNMb30BaTb  MPU  peleHMn  yyebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHOIOTUWN AN MOUCKA, CTPYKTYPUPOBaHUSA, NHTEpRpeTaLmm
N NpefcTaB/eHNs y4ebHOM 1N Hay4yHO-MONYNAPHOM UH(OPMaLMK, MOTYHEHHON 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3NPOBATb NOyYaeMyto NH(OPMaLKIO;

MPYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLLECCOB OKPY)XAlOLWEero mupa, B pasBuTHe
TEXHUKMN N TEXHOSIOTUA;

MCMOoMb30BaTb TEOPETMYECKME 3HaHWA MO (JM3MKe B MOBCEAHEBHOMN XXMN3HU
Ana obecneyeHns 6e30MacHOCTM Npu obpalleHnn ¢ NpubopaMm N TEXHUYECKUMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;

paboTaTb B Trpynmne C BbINONHEHWEM pPa3/INYHbLIX COLMASIbHbIX PONen,
NnaHWpoBaTb paboTy rpynnbl, paynoHasbHO pacnpefenaTb 0683aHHOCTU U
NNaHMPoBaThb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaLMsX, afeKBaTHO OLEHMBATb
BKMaf, K&K4Oro M3 y4aCTHMKOB FPYIMbl B PeLeHre paccMaTpuBaemoin npobemsl.

K koHUy 006yyeHMsa B 11 kuacce nNpegMeTHble pe3ynbTaTbl HA 6a30BOM
YPOBHE [O/MHKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYaKOLLMXCH YMEHWIA:



[AEMOHCTPMPOBATL Ha NMpuMepax Posib U MECTo (M3NKU B (HOPMUPOBAHUK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOTNiA, B MPAKTUYECKON [eATeNbHOCTU NtOAEN, LIeNOCTHOCTb U eAMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb rpaHuLbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfesNei:
TOYEYHbIV 3N1eKTPUYECKNIA 3apsg, Nyd CBeTa, TOYEUHbI UCTOUHMK CBeTa, afepHas
MOA€eNb aToMa, HYK/IOHHas MOfeNlb aTOMHOro fgpa npu pelueHnn (Husnyeckmx
3ajav;

pacno3HaBaTb (m3nyeckme sBneHns (MPoLecchbl) U 06BACHATL UX HA OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
TensoBoe, CBETOBOE, XUMWYECKOe, MarHUTHOe [eNCTBUA TOKa, B3aMMOAEeNCTBMe
MarHMUTOB, 3M1eKTPOMarHUTHad WHAYKUMA, [eACTBME MarHUTHOro nons Ha
MPOBOAHMK C TOKOM W ABWXYLLMIACA 3apsaf, 3NeKTPOMarHUTHble KosebaHua U
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesOM/IEHNE,
UHTEpMepeHUns, Andpakums W nonapusaums  CBeTa, [AMCMepcus  CBeTa,
(hoTO3NEKTPMYUECKNA 3thPeKT (hoTO3(h(hEKT), CBETOBOE [aB/eHmne, BOZHUKHOBEHME
NMHENYaToro Crekrtpa artoMa BOAOPOAA, €CTeCTBEHHas W UCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas/MYHbIX  cpel) W
3NEKTPOMArHMTHble SBNEHUSA (Npouecchbl), MCNonb3ys (U3NMYecKne BeTNYMHBI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTPUYecKoe
COMNPOTMB/IEHNE, PA3HOCTbL MOTEHLMAMOB, 3/IEKTPOABMXKYLLAA cuna, paboTa TOKa,
WMHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLIKWN, 3HEeprus 3/eKTPUYECKOro M MarHUTHOro Mojei, nepuog n 4vacroTta
KonebaHnin B KosiebaTe/lbHOM KOHTYpe, 3apsf W cuia ToKa B npolecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KOMebaHuil, (POKYCHOe pacCcTosiHue U
ONTUYeCcKas cuna NMH3bI, MPU ONMcCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T MCMOMb3YEMbIX BEIMUMH, WX O0003HAYeHUS W edMHULbI, YKasblBaTb
(hopMynbl,  CBA3bIBAIOLLME  [JAHHYKD  (PU3NYECKYID BEIMYMHY C  APYTrMMM
Be/IMYMHaMU;

OMMCbIBATb WM3YYeHHble KBaHTOBble $B/MIEHWA W MNPOLECChI, WCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJIMHA BOJIHbI U
4acToTa CBETa, SHEPrnsa U MMNynbc POTOHa, Nepuno nonypacnana, 3Heprus Cea3un
aTOMHbIX fep, NPV OMUCaHUW MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbICTT
NCMO/b3yeMbIX BEIMUMH, UX 0003HAYEHUS M eAuHULbI, YKasblBaTb (OPMY/ibl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMU  BEMYUHAMMU,
BbIYNCNIATH 3HAYEHME (DU3NYECKOW BENIMUYNHBI;



aHa/IM3MpoBaTh (PU3NYECKME MPOLECCHI U ABMEHMSA, UCNOMb3Yya (hn3nyeckne
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasinenbHOro
COeAMHEHUS TMPOBOAHMKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3/IeKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJSIMHEHOIO pacnpoCTpaHeHWs CBETa, 3aKOHbl OTPaXKEHNS
CBeTa, 3aKOHbl NPENOM/EHNs CBETa, YpaBHeHWe JMHLWTENHA Ans (oTo3MeKTa,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEHWA MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH PafiM0oaKTUBHOro pacnaga, npyv 3TOM pas3/iyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, o06nacti)
MPYMEHNMOCTH;

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

CTPOUTb W OMUCbIBaTb W3006paKeHMe, CO34aBaeMoe M/IOCKUM 3epKasioMm,
TOHKOW INH30W;

BbIMO/IHATL 3KCMEPUMEHTbI MO WCCNEeLOBaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopmynupoBatb npobnemy/3agadyy n  rUNoTesy Y4eBHOro 3IKCMEPUMEHTa,
cobupaTb YCTaHOBKY W3 MpefioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

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

nccnepoBaTb  3aBUCMMOCTU  (PU3NYECKUX  BEMYMH  C  MCMOb30BaHUEM
MNPAMbIX W3MEpPeHWid: Npu 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (DMKCUMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnvy u
rpauKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCef0BaHuns;

cobntogatb npasusia 6e3onacHoro Tpyda npv npoBefeHUN UccnefoBaHni B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
0bopyaoBaHus;

pelartb pacyéTHble 3afadn C SBHO 3afaHHO (IM3NYECKO MOfENbIo,
NCMO/b3ys (IU3MYecKme 3aKOHbI Y MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n
BbIGMpaTL (PU3NYECKYIO MOZENb, BbILENATb (IM3MUECKNe BENMUYUHBI U (DOPMY/b,
HeobXoaMMble AN €€ pelleHWs, MPOBOAMTL PAaCUéTbl U OLEHMBATb PeasibHOCTb
MOlY4YEHHOI 0 3HAa4YeHNS IU3NUYECKOIN BESIMYMHBI;

peLlaTb Ka4eCTBEHHbIE 3a[jauu: BbICTpanBaTb IOTMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pPacCy>XAeHWi C ONnopoil Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYecKune SBeHNS;



MCnonb3oBaTb  MPW  PEeLUeHUM  YYebHbIX  3ada4  COBPEMEHHbIE
NH(OPMALMOHHbIE TEXHOMOTUI N8 NMOUCKA, CTPYKTYPUPOBaHNSA, MHTEpMpeTaLum
N NpeAcTaBneHns y4ebHOM U HayYHO-NONYNAPHON MH(opMaLun, NoMy4YeHHOR K3
pa3fIMYHbIX UCTOYHMKOB, KPUTUYECKN aHAIM3MPOBaThb NOTyYaeMyto MH(OPMaLIO;

OOBACHATL MPUHUMNLI  AEACTBMS  MalUMH, NPUOOPOB W TEXHUYECKMX
YCTPOWCTB, pa3nmyaTtb YCNoBus MX 6e30nacHOro MUCMosb30BaHMs B NOBCEAHEBHOM
XXN3HU;

NpPVBOANTL NPUMEPLI BKNaJa POCCUNCKNX U 3apYBEXHbIX YUYEHbIX-(DU3NKOB B
pa3BUTME HayKW, B OOBSCHEHWE MPOLECCOB OKPYXXAlOLLEro mupa, B pasBuTMe
TEXHUKMN U TEXHOMOTWIA;

MCNoNb30BaTb TEOPETUYECKME 3HAHUA MO (IM3MKE B MOBCEAHEBHOW >KU3HM
Ans obecneyeHns 6e30NacHOCTX NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTpOICTBaMU, AN COXPaHEHUS 3[0POBbS U COONIOAEHMNS HOPM 3KO/IOMMYECKOro
MOBEEHMS B OKPYXKatoLLLEN cpee;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3/IMYHbIX COLMaNbHbIX POSeN,
MNNaHMpoBaTb paboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTN K
MNaHMPOBaTb AEATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLIEHNBATb
BK/1a[ KaXXA0ro M3 y4aCTHMKOB rpymbl B PELLEHNE pacCMaTprBaeMoii Npo6ieMmbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo4acos
Ne HaumeHoBaHuepas3aeioB U KonTpoas  Ilpakruu JuiekTpoHHbIE (UG pPOBbIE)
n/n TeMIPOrpamMmMbl Bcero HbIepadoT ecknepad o0pa3soBaTeJbHbIEPECYPCHI
bl OThbI

Paznen 1.OU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
®u3nka N MeTO/ibl Hay4HOr o

1.1 2 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
Nno3HaHuA
WToronopasgeny 2
Pa3zgen 2.MEXAHUKA
2.1 KnHemaTtumka 5 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 JOnHamunka 7 1 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbICOXpaHeHUs B MeXaHUKe 6 1 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
Toronopaszeny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBbLIMONIEKYNAPHO-

3.1 ,,y P 9 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41bf72
KWHEeTUYEeCKONTeopun

3.2 OcCHOBbITEPMOAMHAMUKM 10 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
ArperaTtHble COCTOSAHWNA BeLLeCTBa.

3.3 P . 5 Bubnmnoteka LIOK https://m.edsoo.ru/7f41bf72
®as30Bble Nepexopl

WToronopasgeny 24

Pa3znen 4.9JIEKTPOJIUHAMHUKA
4.1 AneKTpocTaTnka 10 1 Bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
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MOCTOAHHbIN 3NEKTPUYECKMNIA TOK.

4.2 12 1 2 Bubnnoteka LLOK https://m.edsoo.ru/7f41bf72
ToKW B pa3NNyHbIX cpegax
WToronopasgeny 22
Pe3epBHOEBpeMS 2
OBLIEE KOMMYECTBO YACOB INO 68 6 5
NMPOrPAMME
11 KIIACC
N KosnyecTBOUYacon
11/- HaunmeHnoBaHuepa3aejioB U B KounrtpoJsb HpakTn4 DJIeKTpOHHbIe (LM (ppoBbIE)
- TeMIIpOrpamMmmbl cer HbIepadoT eckuepad o0pa3oBaTe/bHbIEPECYPCHI
0 bl OThbI
Paznen 1.9JIEKTPOJAUHAMUKA
MarHuTHoenorne.
11 11 1 4 Bubnmoteka LIOK https://m.edsoo.ru/7f41c97c
DneKTpoMarHUTHasgVHAYKLUNA
WToronopasgeny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
MexaHn4yecKue 1
2.1 9 1 Bubnunoteka LLOK https://m.edsoo.ru/7f41c97¢c
3N1EKTPOMarHUTHbIeKOIebaHNs
MexaHnyeckne n
2.2 5 1 1 Bubnmoteka LIOK https://m.edsoo.ru/7f41c97c
3/M1EKTPOMArHUTHbIEBO/HbI
2.3 OnTuka 10 3 Bubnunoteka LLOK https://m.edsoo.ru/7f41c97¢c
WToronopaszeny 24
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OCHOBbICMELMaIbHOVTEOPUMOTHOCUTENIbHO 4 1 bubnnoteka LIOK https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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CTHn

WToronopasgeny 4

Paznen 4 KBAHTOBAS ®U3UKA
4.1 ANeMeHTbIKBAaHTOBOMOMTUKM 6 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c
4.2 CTpoeHveaTomMa 4 Bubnunoteka LLOK https://m.edsoo.ru/7f41c97¢c
4.3 ‘ ATOMHOEApO 5 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c

WToronopasgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ ANeMeHTLIaCTPOHOMUM U aCTPOU3NKM 7 1 Bubnnoteka LIOK https://m.edsoo.ru/7f41c97c
WToronopasgeny 7
Pa3znea 6.0OBOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O6o6LatoLLeenoBTOpeHME 4 bubnunoteka LLOK https://m.edsoo.ru/7f41c97¢c
WToronopaszeny 4
Pe3epBHOeBpeMS 3
OBLEE KOMMYECTBO YACOB INO 68 4 9
NMPOIrPAMME
IMOYPOYHOE INTAHUPOBAHHUE
10 KIIACC
KoaunuyecTBOUacoB
Ne Temaypoxa Koutpoas  IIpakTuu DJleKTPOHHBbIeM(PPOBHICOOPA30BaTEIbHBICP
n/m Bcero  HblepaGoT eckuepad ecypchl
bl OThbI
1 dusmKa — Hayka o npupoge. Hay4yHble 1 Bubnnoteka LLOK https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/7f41c97c
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METO/bl MO3HAHWS OKPYXKAKOLLIEro Mmpa

Ponb 1 MecTo (PU3NKN B hOpMUPOBaHNN
COBPEMEHHOIA Hay4HOW KapTuHbI MUPa, B
NPaKTUYECKOW AeATeNIbHOCTM NIH0AEN
KunHemaTumka 5 4. MexaHn4yeckoe
ABWXKeHne. OTHOCUTENBHOCTb
MeXaHMYeCKOoro ABVXXeHNS.
MepemelLieHMe, CKOPOCTb, YCKOpPeHue

PaBHOMepPHOENPSMO/MHEHOEABUKEHNIE

Brubnnoteka LLOK https://m.edsoo.ru/ff0c33e6

Bubnunoteka LIOK https://m.edsoo.ru/ff0c3508

Bubnunoteka LLOK https://m.edsoo.ru/ff0c3620

PaBHOYCKOPEHHOE MPAMOSIMHEHO.
ABvKeHne. CBob6OAHOE NageHue.
YckopeHecBobo4HOronageHus.

Bubnnoteka LIOK https://m.edsoo.ru/ff0c372e

KpuBonuHeiiHoe ABMKeHWe. [ABMKeHMe
MaTepuasibHOM TOUKM MO OKPYXKHOCTM

KP Ne 1 "KnHemaTnka"

bubnunoteka LIOK https://m.edsoo.ru/ffOc3ada

Bubnunoteka LIOK https://m.edsoo.ru/ff0c39cc

OnHamnka 7 y. MpuHUmun
OTHOcUTenbHOCTU ["anunes.
VHepuuanbHble CUCTEMbI OTCYETA.
MepBblIii 3aKOH HblOTOHA

Bubnnoteka LIOK https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHumn
cynepnosvuuy cun. BTopoii 3akoH
HbloTOHa AN maTepuanbHON TOUKMN.
TpeTniizakoHHbLITOHaAIIMaTEPUANbHBIXT
o4eK

bubnnoteka LIOK https://m.edsoo.ru/ffOc3be8

10

11

3aKoH BceMUpHOro TaroteHus. Cuna
TAXKeCTW. Bec Tena. NepBas KocMuyecKas
CKOPOCTb

Cwuna ynpyrocTu. 3akoH N'yka. Bec Tena

Bubnnoteka LIOK https://m.edsoo.ru/ff0c3d00

Bubnunoteka LIOK https://m.edsoo.ru/ff0c3e18



https://m.edsoo.ru/ff0c33e6
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12

J1P Ne 1" UNccnepoBaHme 3aBUCMMOCTU
CWN YNpYyrocTu, BO3HUKAOLWMX B NPYXUHE
1 pe3anHoBoM 0bpasLie, 0T UX

aedopmaymmn™

13

Cuna TpeHus. Koath(hnLMEHT TpeHUS.
Cuna conpoTUBEHNS NPU ABVXKEHUN TeNa
B XXWAKOCTMN WU/ rase

Brubnnoteka LLOK https://m.edsoo.ru/ff0c3f76

14

15

16

KP Ne 2 "AnHammka"

3aKOHbI COXpaHEHMS COXpaHEHMUA 6 Y.
MocTynaTesnibHOe 1 BpaLlaTe/ibHOe
[BWXeHWe abCoNtoTHO TBEPAOro Tena.
MowmeHTCcunbI. INneyocunoi.
YcnoBuspaBHOBECUATBEPLOroTeNna

1P Ne 2 "MccnepoBaHve paBHOBeCUS
TBEPAOro Tena, MMeroLLLero ocb BpateHma"

Bubnnoteka LIOK https://m.edsoo.ru/ffOc3be8

bubnunoteka LIOK https://m.edsoo.ru/ff0c41a6

17

MMnynbc MaTepuanbHO TOUKM, CUCTEMBI
MaTepuaibHbIX TOYeK. IMNynbC Cubl.
3aKOH COXpaHeH1s MNy/bCa.
PeakTVBHOEABUKEHME

Bubnnoteka LIOK https://m.edsoo.ru/ff0c43d6

18

PaboTa 1 MOLHOCTb cusbl. KnHeTuyeckas
9HEprus MaTepmasibHo Toukmn. Teopema
06 M3MEHEHUN KWHETUYECKOI 3HEPruu.
MoTeHumanbHas aHeprus. MNoTeHLaIbHas
3Heprusa ynpyro AeqopmMmMpoBaHHO
MPYXXVHbI

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

19

MoTeHUManbHble U HeNOTeHLUaIbHbIe
cunbl. CBSA3b PaboThl HEMOTEHLMANbHBIX
CWN C M3MEHEHVEM MEXaHNYECKO
3HEeprum cUcTeMbl Tesl.

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



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c41a6
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3aKOHCOXpaHEHMSIMEXaHNYECKOV SHEPriu

KP Ne 3 "3aKkoHbl COXpaHeHUA B

20 MEXAHMKE" Bubnunoteka LIOK https://m.edsoo.ru/ff0c4b74
MKT 9 4. OCHOBHbIe NOM0XeHNS

21 MONEKYNAPHO-KUHETUYECKOI TEOPUN. Bubnunoteka LLOK https://m.edsoo.ru/ffOc4dc2
BpoyHoBckoeasmkeHune. Anddysuns
XapakTep ABVKeHUS 1 B3aMMOAENCTBUS

22 yacTuy, BellectBa. Mogenu cTpoeHus
rasoB, XXWAKOCTeW 1 TBEPAbIX Ten

93 Macca moneky”n. Konm4yecTBo BeLlecTBa.
MocTosHHaa ABoragpo

24 Vipeanbhbiin ras 8 MKT. Ockosroe bubnunoteka LIOK https://m.edsoo.ru/ffOc4fde
ypaBHeHne MKT
AbCconTHaA Temneparypa Kak mepa

25 CPEARCI KIRETMHECKON SHepTin Bubnunoteka LIOK https://m.edsoo.ru/ff0c511e
[BWKEHNS MOMEKYIN.
YpaBHeHneMeHaeneesa-KnaneinpoHa

26 3akoH/danbToHa. [[a30Bble3aKOHbI
1P Ne 3 «MccnefoBaHme 3aBUCMMOCTU

27 MeXXay rnapameTpamm COCTOAHUA
pa3peXKeHHoro rasa»

28 Visonpouecch! B MAS/IGHOM rase v ux Bubnmoteka LLOK https://m.edsoo.ru/ff0c570e
rpauyeckoe npeacTaB/ieHne

29 PewweHvnesagay. NposepoyHas 15 MuH
TepmogmHamuka 10 4. BHyTpeHHAS

30 SHEPTA TEPMOANHAMUHIECKON CUTTEMEI 1 Bubnnoteka LLOK https://m.edsoo.ru/ff0c5952

Cnoco6bbl eé N3MeHeHUS.
KonnyecTtBoTennoTsl 1 paboTa.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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BHYTPEHHSS3HEPTrNS0AHOATOMHOIoMaea b
Hororasa

31 BupgbiTennonepeaun Brubnnoteka LLOK https://m.edsoo.ru/ff0c5¢36
Y penbHas Tenno0éMKOCTb BeLLlecTBa.

32 KonnyecTtBo TenaoTbl Npu Tenaonepegaye. Bubnnoteka LIOK https://m.edsoo.ru/ff0c5¢36
AgnmnabaTHblnpoLecc

33 [epBbIi 3aKOH TEPMOAHAMMKY 1 €ro Bubnunoteka LLOK https://m.edsoo.ru/ffOc5efc
NMPUMeHeHKe K 13onpoLieccam

34 He06p§TMMOCTb rIPOLIECCOB B NPVIPOAE. Bubnmoteka LIOK https://m.edsoo.ru/ff0c6230
BTopou 3aKoH TepMOANHAMUKN

35 “T;LTJ:I:"::-I Aencteus i KIJ rennosou Bubnnoteka LIOK https://m.edsoo.ru/ff0c600a

36 Livkn KapHo n ero KA,

37 3KoNornyeckrenpobieMbITen103HEPreTUK
7

38 Obobuaioupuit ypok «MonekynapHas Bubnunoteka LLOK https://m.edsoo.ru/ff0c6938
(hn3mnka. OCHOBbI TEPMOANHAMUKN

39 KP Ne 4 "OcHoBbITEpMOANHAMUKN" Bubnnoteka LIOK https://m.edsoo.ru/ff0c6a50
ArperaTtHble COCTOAHUA BeLecTsa 5 u.

40 Mapoobpa3oBaHUue 1 KOHAeHCcaL WS, Bubnunoteka LLOK https://m.edsoo.ru/ff0c63b6
icnapeHue v KuneHve

41 AbcontoTHas 1 OTHOCMVT C/IbHAA BNIXHOCTS Bubnnoteka LLOK https://m.edsoo.ru/ff0c64d8
BO34yxa. HacblLeHHbInap
TBéppoe Teno. Kpuctannnyeckume u

42 aMOP(HbIE TeNa. AHMIOTPONVA CBOACTS Bubnmoteka LIOK https://m.edsoo.ru/ff0c65f0
KpUCTaNINOB. XKnaKme KpucTaisbl.
CoBpeMeHHblemaTepuasbl

43 [MnaBneHve U Kpuctannmnsaumsa. Y aenoHas Bubnunoteka LIOK https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
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Tennota nnasneHus. Cybnmmauns

44

45

YpaBHEHWETEN/I0BO robanaHca

AnekTpocTaTuka 10 4. InekTpmsauna Ten.

SneKTpUYeCKuii 3apsg.
[BaBIAa3NEKTPUYECKIX3aPS10B

Bubnunoteka LIOK https://m.edsoo.ru/ff0c6820

Bubnunoteka LIOK https://m.edsoo.ru/ffOc6bcc

46

MpPOBOAHNKN, AN3NEKTPUKN U
MoNynpoBOAHNKN. 3aKOH COXpaHeHMs
3MEKTPUYECKOro 3apsga

Brubnnoteka LLOK https://m.edsoo.ru/ffOc6bcc

47

48

49

B3avmogelicTaue 3apsaoB. 3akoH KynoHa.

ToueuHbI 3NeKTPUYECKNIA 3apas,

Hanps)kéHHOCTb 3/1EKTPUYECKOTO NoSS.
MMprHUMN CynepnosnLmMmn 3NeKTPUYECKUX
nonen. JIMHUMHaNPSXKEHHOCTU

PaboTa Cu/1 3N1eKTPOCTaTUYECKOr O MOSS.
MoTeHuman. PasHOCTLMNOTEHLMAN0B

Bubnnoteka LIOK https://m.edsoo.ru/ffOc6ces

bubnunoteka LLOK https://m.edsoo.ru/ff0c6df2

bubnunoteka LLOK https://m.edsoo.ru/ff0c6f00

50

51

52

MpPOBOAHUKM U AN3NEKTPUKM B
3M1EKTPOCTATNYECKOM MONE.
[NaneKTpnyecKasnpoHNLLaeEMOCTb

ONEeKTPoEMKOCTb. KoHAeHcaTop. SHeprus
3apAXKEHHOr0 KOHAeHcaTopa

PelleHKe 3aga4 No TemMe "3neKTpuyeckas
éMKocTb. KoHaeHcaTop"

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

Bubnunoteka LLOK https://m.edsoo.ru/ff0c7126

53

MpyHUMN AEACTBUS N NPUMEHEHWE
KOH/EHCAaTOPOB, KONUPOBa/IbHOIO
annapara, CTPyMHOro npuHTepa.
AnekTpocTaTyecKassalimTa.
3asemneHneaneKTponprnbopos

54

KP Ne 5 "3nektpoctaTnka"

Bubnnoteka LIOK https://m.edsoo.ru/ff0c72c0
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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

55

56

MOCTOAHHbIN 3NEKTPUYECKUNIA TOK 12 u.
ANeKTPUYECKINIA TOK, YCNOBUSA €ro
CcyLLecTBOBaHUA. MOCTOAHHLIN TOK. Cuna
ToKa. HanpseHue. ConpoTusieHue.
3akoH OMa gna yyacTka Lenu

[MocnepoBatenbHoe, NapannesbHoe,
CMeELlaHHOe coegnMHEHNE NPOBOAHNKOB

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

57

58

1P Ne 4 "M3y4yeHne cmeLlaHHOro
COeJJMHEHNSA pe3ncTopoB"

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOr0
ToKa. 3akoH/xoyna-SleHua

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

59

3akoH Oma 415 NOMHOM (3aMKHYTOM)
aNeKTpuYeckon Lenu. KopoTtkoe
3amblkaHue. JIP Ne 5 «l13mepeHune 34C
MCTOYHWNKA TOKA 1 ero BHYTPEHHEro
COMPOTUB/IEHNA»

Bubnunoteka LIOK https://m.edsoo.ru/ffOc7ae0

60

ANEKTPOHHast MPOBOAUMOCTb TBEP/bIX
MeTanNN0B. 3aBUCUMOCTb COMPOTUBEHUS
MeTa10B OT TeMNepaTypbl.
CBepXxnpoBoAYMOCTb

61

ANeKTPUYECKUNiA TOK B Bakyyme. CBOMCTBA
3NeKTPOHHbIX MY4YKOB

62

63

MonynpoBOAHUKM, UX COBCTBEHHAS W
MpUMecHasi NpoBoAVMMOCTb. CBONCTBap—
N-nepexoga.
MonynpoBoAHUKOBLIENPUGOPSI
DNEKTPUYECKMIA TOK B pacTBOPaXx W
pacnnaBax 3M1eKTPONNTOB.

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

Bubnunoteka LIOK 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

DneKTponuTUYecKasamccoLmaLmns.
DNeKTponn3
DNEeKTPUYECKINIA TOK B rasax.
64 CaMOoCTOATESbHbIA 1 HECAMOCTOSATE/bHbI 1 Bubnunoteka LIOK https://m.edsoo.ru/ff0c84ae
paspag. MonHus. MNnasma
AnekTpunyeckme NpubopbI U YCTPOINCTBA U
65 NX NMPaKTUYECKOE NMPUMEHEHMNE. 1 Bubnunoteka LIOK https://m.edsoo.ru/ff0c86fc
[MpaBuniaTeXHNKMOe30NacHOCTH
66 KP'Ne 6 «TlocToHHbIN SneKTpUIECKAN 1 1 Bubnunoteka LIOK https://m.edsoo.ru/ff0c8a8a
TOK. TOKW B pas/IMyHbIX cpegax»
67 [MpomeXkyTouHasa aTTecTauus 1 1 Bubnmnoteka LIOK https://m.edsoo.ru/ff0c8c56
68 PesepBHbIV ypok. O600LiatoLiA ypok no 1 bubnunoteka LIOK https://m.edsoo.ru/ffOc8f6c
Temam 10 knacca
OBLEE KOMMYECTBO YACOB INO 68 7 5
NMPOIrPAMME
11 KIIACC
Ne KoauyecTBouacos
I Temaypoxa Kounrpoa IpakTuue DJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
/ Bcero  bHBICpad ckuepabdor  pecypchbl
n OThI bl
DNeKTpomMarHMTHas MHAYKUMa 11 4.
[MOCTOAHHbIE MarHUTbI U UX
1 B3aumogencTeme. MarHmTHoenone. 1 Bubnunoteka LLOK https://m.edsoo.ru/ff0c9778
BekTopMarHUTHOMUHAYKLMN.
JIVHUAMArHUTHOVMHAYKLMW
2 MarHuTHoe nose NPOBOAHMKA C TOKOM. 1 Bubnunoteka LIOK https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

OnbIT 3pcTefa. B3ammopencTeme
MPOBOJHNKOB C TOKOM

NP Ne 1 "M3yyeHne MarHUTHOro nons
KaTyLLKW C TOKOM

[eicTBMe MarHUTHOIO MONSA Ha NPOBOAHMK
¢ Tokom. Cuna Amnepa. J1P Ne 2
"NccnenoBaHune AeiCTBUSA NOCTOSAHHOMO
MarHmMTa Ha pamKy ¢ TOKOM"

[elcTB/E MarHUTHOrO Mons Ha

ABWXKYLLYHOCA 3apsiKeHHYHo YacTuyy. Cuna
NopeHua. Pa6oTa cunbl JTopeHua

Bubnmoteka LLOK https://m.edsoo.ru/ff0c98fe

Bubnmnoteka LIOK https://m.edsoo.ru/ff0c9ac0

bubnunoteka LIOK https://m.edsoo.ru/ff0c9df4

DneKTpoMarHUTHasa MHAYKUMA. NoToK
BeKTOpa MarHUTHoW nHaykumm. 34C

WHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMK Dapases

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0e38

NP Ne 3 "WccnenoBaHue sABeHUA
3NEKTPOMAarHMTHOW MHAYKLUMKN"

Bubnnoteka LIOK https://m.edsoo.ru/ff0cal50

10

NHAYKTUBHOCTb. HBNEHME CAaMOVHAYKLUN.
3/4C camouHAYKUNKN. DHepPrusa MarHUTHOro
MOMA KaTyLWKN C TOKOM.
DNeKTpoMarHuTHoernosne

TexXHUYECKMe YCTPOICTBA U UX
MPUMEHEHME: NOCTOSHHbIE MarHWTb,
3NEKTPOMArHUTbI, 3NEKTPOBUIaTeb,
YCKOPUTENN 3/IEMEHTAPHbIX YaCTuLL,
VHAYKLVOHHAs Neyb

O606LLaroLLMiA YpoK «MarHuTHoe none.
AneKTpoOMarHMTHasA MHAYKLNS»

Bubnnoteka LIOK https://m.edsoo.ru/ff0ca600

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0e38

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



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cab82

11

KP Ne 1 «MarHuTtHoe rnone.
ONEKTPOMarHUTHasA NHAYKLNA»

Brubnnoteka LLOK https://m.edsoo.ru/ff0cad58

12

MeXaHW4ecKre 1 31eKTpoOMarH1THbIe
KonebaHusi 9 4. CBO6OAHbIE MEXaHNYeCKme
KonebaHusi. apMOHMYecKneKonebaHums.

Y paBHEHUErapMOHNYECKUXKONe6aHWA.
MpeBpaLLeHnesHeprm

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

13

14

15

16

17

18

J1P Ne 4 «MccnepnoBaHme 3aBUCMMOCTH
nepvofa Masbix KonebaHuin rpysa Ha HUTK
OT A/INHbI HATU 1 Macchl rpysa»

Koneb6aTenbHblil KOHTYP. CBO60OAHbIE
3NeKTPOMarHuTHble KoniebaHus B
naeasibHOM KosiebateslbHOM KOHTYpe.
AHanornaMeXxgymexaHu4ecKumm m
3N1eKTPOMarHMTHbIMUKOIe6aHNAMM

dopmyna TomcoHa. 3aKOH COXpaHeHuA
3HEPrun B neabHOM KosiebaTe/lbHOM
KOHTYpe

MpeacTaBneHne 0 3aTyXatoLLmx
Kone6aHmsX. BbIHYXX/eHHbIE MeXaHWNuecKue
Kone6aHms. Pe3oHaHC.
BbIHYXX/1eHHbIE3/IEKTPOMAr HATHbIEKOIe6aH
nsi

[MepeMeHHbI TOK. CUHYCOMAaNbHbI
nepemMeHHbIi TOK. MOLHOCTb NepemMeHHOro
TOKa. AMNANTYAHOE 1 feiicTBytoLee
3HAYEeHMe CUNbI TOKA U HanpsHKeHUs
TpaHcdopmatop. Mpon3BoAcTBO, Nepegaya
1 NOTpebieHne 3NeKTPUUECKOI SHEPriK

Bubnnoteka LIOK https://m.edsoo.ru/ff0d0e38

Bubnnoteka LLOK https://m.edsoo.ru/ff0cb820

Bubnunoteka LIOK https://m.edsoo.ru/ffOcb9c4

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

Bubnunoteka LIOK https://m.edsoo.ru/ffOcbd34

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



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d0e38

19

YCTPOIACTBO U NPaKTUYeCKoe NpUMeHeHe
3NEKTPUYECKOr0 3BOHKa, reHepaTopa
MepeMeHHOro ToKa, MHWIA 3neKTponepeaay

Bubnnoteka LIOK https://m.edsoo.ru/ff0cc324

20

SKONOrnyecKme pUCKN Npu NPOU3BOACTBE
3NeKTPO3Heprum. KynbTypa Mcnonb3oBaHms
3M1EKTPO3HEPT UM B MOBCEAHEBHOW YM3HN

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

21

MexaH14YecKue 1 3NeKTPOMarHUTHbIE
BOJIHbI 5 Y. MexaHn4yeckune BOJIHbI, YCNOBUS
pacrnipoctpaHeHus. MNeprog. CKopoCTb
pacrnpocTpaHeHus U AJIMHA BOJIHbI.
MonepeyHble U NPOAObHLIE BOJHbI

Bubnnoteka LIOK https://m.edsoo.ru/ffOcca54

22

23

3BYK. CKOpOCTb 3BYKa. ['POMKOCTb 3BYKa.
BbicoTaToHa. Tembp3Byka

ONEeKTPOMarHMUTHbIE BOJHbI, UX CBOWCTBA U
CKOpOCTb. LLIKanasanekTpomMarHUTHbIXBOTH

Bubnnoteka LIOK https://m.edsoo.ru/ffOcccOc

Bubnunoteka LIOK https://m.edsoo.ru/ffOccfe0

24

MpuHUMNbI PaanoCBA3M U TeNeBUAEHNS.
Pa3BuTune cpefcTB CBA3W. Pagnonokauuns

25

26

KP Ne 2 «KonebaHuns 1 BOMHbI»

OnTuka 10 u. MpsaAMonnHeinHoe
pacnpocTpaHeHyie CBeTa B 0LHOPOAHOM
cpege. ToueuHbIMNCTOYHMKEBETA. JTyucBeTa

bubnunoteka LIOK https://m.edsoo.ru/ffOcc6f8

Bubnunoteka LLOK https://m.edsoo.ru/ff0cd350

27

OTpaxeHue cBeTa. 3aKOHbl OTPaXKeHUs
cseTa. lMocTpoeHne n306paxxeHnii B
M/I0CKOM 3epKane

Bubnunoteka LIOK https://m.edsoo.ru/ffOcd4e0

28

29

[MpenomneHne ceeTta. [oNHOe BHYTpPEHHEE
oTpaxkeHue. MpeaenbHbIi yron NofHOro
BHYTPEHHEero oTpaXKeHus

1P Ne 5 «3mepeHne nokasarens

Bubnnoteka LLOK https://m.edsoo.ru/ffOcd7f6

Bubnunoteka LIOK https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0d0e38
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

npenomneHna CTekna»

30

31

JInH3bI. TOCTPOEHME N306PKEHWIA B IH3E.
dopmyna TOHKOI NMH3bI. YBeNnyeHne
NINH3b

JTP Ne 6 «/ccnepoBaHme CBOWACTB
N306paXKEHWIN B NNH3aX»

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

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

32

[Avcnepcus ceeta. CNoXHbI cocTas 6enoro
ceeTa. LieT. JIP Ne 7 «HabntoaeHue
AVCrepcnm cBeTax»

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

33

34

35

NHTepdepeHuua ceeTa. Audpakuns cseta.
AnpakumoHHas peLlléTka

MonepeyHOCTb CBETOBbIX BOJIH.
Monapu3auns ceeTa

OnTnyeckne NPUBOPbI N YCTPOINCTBA U
YCNoBUSA NX 6e30MacHOro NPUMeHeHNs

Bubnmnoteka LLOK https://m.edsoo.ru/ffOced22

bubnunoteka LIOK https://m.edsoo.ru/ffOcf02e

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

36

OcHoBbl CTO 4 y. MpaHnLbl NPUMEHUMOCTH
K/TaCCUYECKOW MEXaHUKW.
MocTynatbicneymanbHOM
TEOPVMMNOTHOCUTENILHOCTH

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

37

38

39

OTHOCWTENbHOCTb OJJHOBPEMEHHOCTM.
3amMe//IeHVe BPEMEHU U COKPALLIEHWE A/IVHbI

SHeprus 1 UMNYNLC PENSTUBUCTCKOM
yacTuLl. CBA3b MaCChl C SHEprueli n
MMNYNbCOM. DHEPrUANoKos

KP Ne 3 «OnTuKa. OCHOBbI CneLmanbHOM
TEopUN OTHOCUTENBHOCTU»

Bubnmoteka LIOK https://m.edsoo.ru/ffOcfas2

Bubnunoteka LIOK https://m.edsoo.ru/ffOcfc68

Bubnunoteka LLOK https://m.edsoo.ru/ffOcf6f0

40

DneMeHTbl KBaHTOBOM ONTUKM 6 Y. DOTOHHbI.
dopmyna NnaHka. dHeprus n MMNysLc

bubnunoteka LIOK https://m.edsoo.ru/ffOcfe16



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0d0e38
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

(pOoTOHa

41

42

OTKpbITWE N UccneaoBaHne POTo3ddeKTa.
OnbiTel A. . CTOoNeToBa

3aKOHbI (hoTo3(P(eKTa. YpaBHeHME

AiHwWTeHa ans hoToaddekTa.
«KpacHasrpaHuua» hotoathhekta

Bubnnoteka LLOK https://m.edsoo.ru/ffOcffc4

Bubnnoteka LIOK https://m.edsoo.ru/ff0d015e

43

[asneHue ceeta. OnbITbl . H. Jlebeaesa.
XnMnyecKoeecTBmnecseTa

Bubnnoteka LLOK https://m.edsoo.ru/ff0d04a6

44

45

46

TexHU4YecKre yCTPOMCTBa U NPaKTUYECKoe
NpUMeHeHve: POTO31EMEHT, POTOAATUNIK,
CONHeYyHan baTapes, CBETOANOL,

PelLeHue 3aaa4 No TeMe «3/1eMeHTbI
KBaHTOBOW ONTUKN»

CtpoeHue aTomMa 4 4. Mogens atoma
TomcoHa. OnbITbl Pesepdopaa no
paccesHuIo 0-4acTuL,.
[MnaHeTapHasmMogenbLaTomMa

Bubnnoteka LIOK https://m.edsoo.ru/ff0d0e38

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0302

Bubnunoteka LIOK https://m.edsoo.ru/ff0d091a

47

48

49

50

MocTtynatbibopa

3nyyeHve 1 nornoLyeHne (poTOHOB Npu
rnepexogie aToMa C 0HOI0 YPOBHS 3HepPrum
Ha [jpyroi. BuapicnekTpos

BonHoBble cBOICTBa YacTuL,. BonHbl fe
Bpoins. KopnycKynsipHO-BO/HOBOW
Ayann3m. CoHTaHHOE U BbIHY)XXAEHHOe
N3ny4yeHue

ATOMHOe A4p0 5 4. OTKpbITHE

paamoakTMBHOCTW. OnbITbl Pe3epdopaa no
onpeeneHno CocTaBa PafnmoakTMBHOIO

Bubnnoteka LLOK https://m.edsoo.ru/ff0dOafa

Bubnnoteka LLOK https://m.edsoo.ru/ff0dOafa

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0ca8

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0e38
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

N3NyYeHNs

o1

52

53

54

55

56

CBoiicTBa anba-, 6eTa-, raMMa-u3nyyeHus.
BAnsiHME PaiMOaKTUBHOCTM Ha XUBble
OpraHu3mbl

OTKpbITME NPOTOHA U HETPOHA. M130TOMbI.
Anbha-pacnaf. SNeKTPOHHbIN U
MO3NTPOHHBINA H6eTa-pacnag. Mammva-
n3nyyeHune

SHeprus cBA3W HYKMOHOB B sipe. SaepHble
peakUumn. SaepHbIi peakTop. Mpo6nemsl,
MepCneKTUBbI, IKOMOTMYECKUE aCTEKTbI
SlepHOVi SHEPreTUKM

AnemeHTapHble YacTmubl. OTKpbITHE
no3nTpoHa. MeToAbl HabNAEHNS 1
perncTpaLmm anemMeHTapHbIX YacTuLl.
Kpyrnbliacton
«PyHAaAMEHTa/IbHbIEB3ANMOAENCTBIS.
EAMHCTBOGM3NYECKOI KapTUHBbIMUPa»

AneMeHTbl acTPOgM3nKn 7 4. Bug
3BE3HOro Heba. Co3Be3aus, ipKue 3BE3abI,
naaHeTbl, UX BUAUMOE ABUXKEHME.
ConHeyHascuctema

ConHue. ConHeyHaa akTMBHOCTb. MICTOYHMK
aHeprun CosnHua v 38634

Bubnnoteka LIOK https://m.edsoo.ru/ff0d1162

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

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

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

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

57

3BE3/bl, MX OCHOBHbIE XapaKTEPUCTUKMN.
3BE3/bIrNaBHoOl NocnefoBaTe/lbHOCTY.
BHyTpeHHee cTpoeHme 38é37. COBpPeMEHHbIE
NPeLCTaB/IEHNA O MPOUCXOXKAEHNN U
3Bonoumn CosHua 1 38€374

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



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

58

MrneuHbliA MyTb — Hawa ManakTuka.
MonoxkeHne n gem>keHne ConHua B
"anakTuKe. ManakTMKN. YepHbleabIpbl B
ApaxranakTuk

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

59

BceneHHasn. PasberaHue ranaktuk. Teopus
bosbLuoro B3pbiBa. PeIMKTOBOEU3NYUYEHME.
MeTaranakTuka

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

60

HepeLueHHbIENPo61eMbIaCTPOHOMMY

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

61

KP Ne 4 «3nemMeHTbl aCTPOHOMUN 1
acTpoun3NKmn»

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

62

63

64

O6o6wwatoLmnin ypok. Ponb h3nKn 1
aCTPOHOMUY B 3KOHOMUYECKOIA,
TEXHONOrMYECKOW, COLManbHOM U
3TMYECKOW chepax AesTeNbHOCTU YenloBeKa

O6o6LatoLmnin ypoK. Ponb 1 MecTo h3nKu
1 aCTPOHOMUW B COBPEMEHHOI Hay4HO
KapTuvHe mMupa

O6o6LatoLmnin ypoK. Ponb h3nyeckon

Teopun B POPMMPOBaHUM NPELCTaBNEHNIA O
(hM3MYECKOI KapTuHe Mupa

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

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

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

65

O606LatoLLMiA YPOK. MecTo (hr3nyeckoii
KapTUHbI M1pa B 06LLEM psily COBPEMEHHbIX
eCTeCTBEHHO-HayYHbIX NpPeACTaBNeHNI 0

npupogae

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

66

Pe3epBHbIin ypoK. MarHuTHOe nore.
ONeKTpOMarHUTHas MHAYKL S

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

67

Pe3epBHbI YpoK. OnTuka. OCHOBbI
crneymnanbHON TeoprMn OTHOCUTENBHOCTM

Bubnunoteka LLOK https://m.edsoo.ru/ff0d0e38
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Pe3epHblii ypok. KBaHTOBast (m3nka.

68 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 1 Bubnunoteka LLOK https://m.edsoo.ru/ff0d1784
[MpomMexxyToyHasa aTTecTauus
OBLWEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME
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