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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTeflbHON MporpaMmbl, npeactaBneHHbiX B ®IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa obydatomxcst 10-11 Knaccos npu 06yyeHUm
NX (n3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-LEATE/IbHOCTHOrO nogxopga.
Mporpamma no manke cooteetcTByeT TpeboBaHMAM PIOC COO K nnaHMpyeMbIM
NMYHOCTHbLIM, MPeAMETHbIM 1 MeTanpeAMeTHbIM pe3ynbTataM 06yyeHus, a Takxke
YUMTbIBAET HEOOXOAUMOCTb peanm3auumnm MeXnpeaMeTHbIX CBA3EN (QU3NKU C
eCTECTBEHHO-Hay4YHbIMW Y4ebHbIMK NpeaMeTamn. B Held onpefenstoTca OCHOBHbIE
LieSIn M3ydeHNs PU3MKN Ha YpOBHe CpefHero o6LLero o6pasoBaHus, NnaHUpyemble
pe3ynbTaTbl  OCBOEHUA  Kypca  (PU3MKW:  JINYHOCTHbIE, METarnpeameTHbIe,
npeameTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

e MNJIAHMPYeMble pe3ynibTaTbl OCBOEHMS Kypca PU3nKM Ha 6a30BOM YPOBHE, B

TOM YKC/e NpegMeTHble pe3ynbTartbl Mo rogam 0oyyeHus;

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

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MUpe. LLIKOMbHbIA KypC PU3NKK — CUCTEMOOBPa3YHOLLNIA
[)19 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeLMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (U3NYECKUX  3HAHWIA  onpefenseT  XapakTep W pasBUTKME
pa3Ho06pasHbIX TEXHONOIMIA B CPEPe SHEPTreTUKM, TPAHCNopTa, 0CBOEHMS KOCMOCA,
MOSTly4eHUs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMM W ApYrux. M3yyeHue
(hbM3MKM BHOCUT OCHOBHO BK/1ag, B (hopMUpPOBaHMe eCTECTBEHHO-HAYYHOW KapTUHbI
Mupa obydatowmxcs, B (HOPMUPOBaHWE YMEHWUA MNPUMEHATb Hay4HbIA METOA
MO3HaHMS MPY BbIMOTHEHUN UMW YYEOHbIX UCCEA0BaHNINA.

B ocHOBY Kypca (pu3nKu A1 YpoBHSA CpefHEro 06Lero 06pasoBaHns nooxeH
PS4 MAEN, KOTOPble MOXKHO pacCMaTpuBaTh Kak NPUHLMMNbI ero NOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEN KypC ABMSETCA JIOMMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fesioB PU3NKK, BKIHOYAET KaK
BOMPOCbI KNacCUYeCcKou, TakK U COBPEMEHHOWN (DU3NKN.



Hoes cenepanusayuu. B COOTBETCTBUM C Heil mMartepuan Kypca (U3NKU
0ObeAUHEH BOKPYr (DM3MYECKMX Teopuil. Bepywmm B Kypce SBSeTCH
(hopmupoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnorne.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHUTapHOro noTeHumana (U3NYecKorW Hayku, OCMbIC/IEHME CBA3W Pa3BUTUA
(hM3MKKM C pa3BUTMEM OOLLIECTBA, & TAKXKE C MUPOBO33PEHUYECKMM, HPABCTBEHHbIMY
1 3KONOTMYeCKUMU Npobriemamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc pU3nMKy npegnonaraet 3HaKOMCTBO
C LUMPOKNUM KPYrOM TEXHWYECKUX M TEXHONOTMYECKUX MPUNIOXKEHWNIA N3YUYEHHbIX
TEOPUIA N 3aKOHOB.

Hoess oxonoeusayuu pean3yeTca MOCPeLCTBOM BBEAEHUS 3/1eMEHTOB
COAEPXKaHWA, MOCBALLEHHBIX  3KOMOrMYeCKMM  MNpobsieMamM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKN W TEXHOJOTMIA, a Takke 06CYXAeHWS
Npo6/ieM paunoHasibHOro NPUPOLONO0/Ib30BAHUA U 3KOJTOTUYECKO 6e30MacHOCTH.

CTepXXHeBbIMU 3/1leMeHTaMU Kypca (M3MKM Ha YPOBHE CpeAHero oobuiero
06paszoBaHNa ABNAOTCA (PU3NYeckme Teopumn (hopmmpoBaHue NPeACTaBIeHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOA TeopuK, pon PyHLaMeHTa/IbHbIX 3aKOHOB U
MPVHLMMNOB B COBPEMEHHbIX MPeACTaBNeHNAX O NPUPOAE, rpaHuLax NPUMEHUMOCTY
TeopuiA, NS ONUCaHWSA eCTECTBEHHO-HaYYHbIX SB/EHWIA 1 MPOLECCOB).

CUnCTEMHO-[esATeNIbHOCTHbIA NMOAX04 B Kypce (MKW peannsyeTcs npexne
BCEro 3a CYET opraHM3aumMm 3KCNepUMEHTaIbHOW [eATeNlbHOCTU 06yYatoLLmXCs.
[1na 6a30B0Oro ypoBHs Kypca (Pr3nKu — 3TO NCMO/Mb30BaHNe CUCTEMbI (DPOHTASIbHBIX
KpaTKOBPEMEHHbIX 3KCMEPMMEHTOB 1 N1abopaTopHbIX paboT, KOTopble B MporpamMmve
No (m3nkKe 06beAUHEHbI B OOLMIA CMUCOK YYEHUYECKUX MPaKTUYeCKMX paborT.
BblgeneHne B ykasaHHOM rMepeyHe /1abopaTopHbIX pPaboT, MPOBOAMMBIX ANA
KOHTPONSA M OLEHKN, OCYLLECTB/AETCA Y4aCTHMKaMM 06pa3oBaTe/IbHOro npouecca
ncxoast M3 0COGEHHOCTEN MMaHMPOBaHUA M OCHaLLeHUs KabuHeTa (msmku. Mpu
3TOM o0becneymBaeTcsa OBNafeHMe OO6ydYaloWMMUCA  YMEHUSIMX  MPOBOAUTD
KOCBEHHbIE W3MEPEHWSs, WCCNeAoBaHUS 3aBUCMMOCTEN (DU3NYECKUX BENNYUH W
MOCTaHOBKY OMbITOB MO NPOBEPKE NPEA/IOKEHHbIX TNMMNOTE3.

BonbLLOe BHMMaHWE YAEeNAeTCs PeLUEHNIO PACUETHBIX M Ka4eCTBEHHbIX 3ajau.
Mpy 3TOM ANA PacUETHbIX 3a4ay NPUOPUTETOM ABNAKOTCS 3a4aun € SBHO 3aJaHHOM
()M3MYECKON MOAEeNbio, MNO3BOMSIOLIME TMPUMEHATb  W3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTW KaK M3 OAHOro pasfdena Kypca, TaKk U WUHTErpupys 3HaHusi 13
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMISKOTCA 3a4aHus Ha
00bsACHEHME NPOTEKAaHUA (U3NYECKMX SBMNEHMIA U MPOLLECCOB B OKPYXKatoLLel
XW3HW, Tpebytowme Bbl6Opa (M3NYECKON MOAeNn ANS CUTyauuu MpakTUKo-
OPWEHTMPOBAHHOIO XapakTepa.



B cooTBetcTBMM C TpeboBaHMAMM PITOC COO K MaTepuasibHO-TEXHUYECKOMY
obecneyeHnto y4ebHOro npouecca 6a30Bblii YPOBEHb Kypca (DM3UKM Ha YPOBHE
CpeAHero obuiero obpasoBaHUA [O/MKEH M3y4yaTbCA B YC/IOBUAX MPeLMETHOrO
KabvHeTa (OM3NKW WM B YCMOBMAX WHTErpUpPOBaHHOrO KabuHeTa npeamMeToB
eCTeCTBEHHO-Hay4yHOro umkna. B kabuHeTe (oM3NKM OOMKHO ObITb HEOOXOAMMOE
nabopaTopHoe 060pyAoOBaHWe [AN1S BbIMO/HEHMS YKa3aHHbIX B MNporpamme o
(hn3MKe y4eHNYEeCKNX NPaKTUYecKnx paboT 1 AeMOHCTpaLOHHOe 060pyA0BaHMe.

[leMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHLUMNOM  MWHUMaNbHOM  [0OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEPEYUCNIEHHbIX B MNporpaMMe Mo (QU3MKe KIKYEBLIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWIA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKUX NPUMEHEHUIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmMupyeTcs B BUAE TeMaTMUECKUX KOMMEKTOB M 06ecrevnBaeTcs B pacyéTte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTMyecKme KOMMIEKTbI
nabopaTopHoro 06opyaoBaHUA [AO/MKHbI ObiTb MOCTPOEHbI HA KOMIJIEKCHOM
MCMO/Mb30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MepUTeNIbHbIX CUCTEM B BUAE LMGPOBbIX 1abopaTopuid.

OCHOBHbIMW LeNIAMU U3y4eHnsa (PU3NKK B 00LLLEM 06pa3oBaHMKM ABNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPEMIEHUS OOYyYaloLWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOGHOCTEW;

e pa3BUTME MpPeACTaBNEHNIA O HAyYHOM METOAE NO3HaHMS U POPMUPOBaHME
nccnefoBaTeNbCKOro OTHOLLEHNS K OKPYXXatoLLLMM SIBNIEHUSIM,

« (hopMUpOBaHME HAYHHOIO MMPOBO33PEHNA KaK pe3y bTara U3yyeHns OCHOB
CTPOEHUS MaTepPUn N (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (hOpMUPOBAHME YMEHWUA OOBACHATL SIBMEHMS C  WUCMNO/Mb30BaHUEM
(hM3MYECKNX 3HAHWI N Hay4YHbIX [10KA3aTeNbCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3VMKWU AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHO/IOM A,

JOCTKEHNe 3TUX LieNeit 06ecnevmBaeTCca peLleHneM Cneayowmnx 3aay B

npoLiecce U3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:

e NPMOBpPETEHMNE CUCTEMBI 3HAHWIT 06 0OLLINX DU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TeopusiX, BK/IOYAA MeXaHUKY, MONEKYNAPHYO  (PU3NKY,
3NEKTPOANHAMMKY, KBAHTOBYIO (DU3NKY N 3N1EMEHTbI aCTPOPU3NKU;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPEeTUYECKMe 3HaHus  Ans
00bACHEHMST  (DM3NYECKMX SABMIEHWIA B MpUpoge W AN MPUHATUSA
MNPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOMN XKU3HU;



e OCBOEHMe CMocob0B peLleHNs pas3/MYHbIX 33dady C ABHO 3aaHHOM
(hM3nMyecko Mofenbto, 3adad, MnoapasymMeBatoMX CaMOCTOSTe/lbHOe
co3faHve hM3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3adauln;

o TMOHVMaHME (U3NYECKUX OCHOB W MPUHLMMNOB [EeACTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX B/IMAHUSA HA OKPYXXatoLLyo
Cpedy;

e OB/laficHME METOAAMM CaMOCTOATE/IbHOTO MIAHUMPOBAHWUA U NPOBEAEHWS
(hM3NYECKUX IKCMEPUMEHTOB, aHasmM3a U WUHTepnpeTauMn MHQopmMaLumu,
onpeaeneHns LOCTOBEPHOCTM MOSTYHEHHOIO pe3y/bTara;

e CO3[aHWe YCNOBUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCEA0BaTeIbCKON,
TBOPYECKOWN [eATENIbHOCTH.

Ha wn3yyeHve (u3nkm (6a30BblAi YPOBEHb) Ha YPOBHE CpefHero o6Lero
obpaszoBaHua oTBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 Yaca B Heento).

Mpefnaraemblil B nporpamMme Mo (Qu3nKe mnepeyveHb 1abopaTopHbIX W
MpaKTUYeCKMX paboT ABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT Bbl6Op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYa/IbHbIX
0CO0BEHHOCTeN 06yYatoLLMXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
Mupa. Ponb 3KCNepUMEHTa U TEOPUM B NPOLIECCE NO3HAHMS NPUPOAbLI. DKCMEPUMEHT
B (n3mKe.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haytlele rTMNOoTe3bl.
PU3nNYeCKNe 3aKOHbI U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA Cbl/l3l/|‘—|€CKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

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

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCUMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPEeHMsi, MNyTM U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeiiHoe ABmxeHe. JByKeHe MaTepuasibHON TOUKM MO OKPYXXHOCTU
C NOCTOSHHON NO MOAY/H0 CKOPOCTbIO. YTN0Basi CKOPOCTb, JIMHEHas CKOPOCTb.
Meprofg 1 YacToTa obpalleHnst. LieHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA WM NPAKTUYECKOE MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniogeHne ABvKeHWUA Tena, OPOLUEHHOr0 MOA4 YrIOM K TFOPU3OHTY K
rOPU30HTA/ILHO.



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHne CKOPOCTW NpU ABUXXEHMM MO OKPY>XXHOCTMW.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosnuumn cun. BTopoi 3akoH HeHoToHa A1
maTepuanbHON TOUKWU. TpeTunin 3aKoH HboTOHA 4151 MaTepuasibHbIX TOYEK.

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

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

TpeHve. Buabl TpeHWs (MOKOS, CKONbXeHUS, KavyeHuns). Cruna TpeHus. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1neyo cwuibl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

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

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHa.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBUCMMOCTM CUM YMPYrOCTU, BOSHUKAKOLWMX B MPYXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonui COXpAHEeRUA 6 MEXAHUKE

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 martepuanbHOM TOYKW. Teopema 06 W3MEHEHUU
KWHETMNYECKON 3Heprum.

MoTeHumanbHasa 3Heprus. MoTeHumanbHasa 3Heprua ynpyro
AeopM1POBaHHOM NPY>KMHbI. MoTeHUMabHast 3SHePrua Tena B6/11M3n NOBEPXHOCTH
3emnu.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HENOTEHUMNAIbHbIX CUJT C USMEHEHNEM MEXAHNYECKOW SHEPrnmM CUCTEMbI Te/. 3aKOH
COXpaHeHNs MexaHN4eCKOon aHeprun.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnenosaHne €BA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuMepe pacTaXKeHUA Pe3NHOBOI0 XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNSA MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKy. KonnyecTso BellecTsa. I'ocTosaHHaa ABorazgpo.

Tennosoe paBHOBecue. TemnepaTtypa v eé namepeHue. LLikana Temneparyp
Llenscus.



Mogen wumpgeanbHoro rasa. OCHOBHOe  ypaBHeHVWE  MOJMEKYNSAPHO-
KWHETMYECKON Teopumn unpeanbHOro rasa. ABCONIOTHas 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 YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [AMCKPETHOE CTPOeHWe BeLLecTBa, (oTorpaguu
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogesb, nINICTpupyoLLas NPUPoAY AaBNeHWs rasa Ha CTeHKM cocya.

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfeHns u TeMnepaTypbl BO3AyXa B HEiA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCco6bbl eé n3meHeHnsd. Konnyectso TensioTel U paboTa. BHyTpeHHASA
3Heprns  OAHOATOMHOrO  WAeafbHOro  rasa.  Buabl  Tensionepegauu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

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

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TensoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOJE3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHU4YecKkne YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHMe: [ABuUraTesib
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHEeN 3Hepruy Tena Mpu COBepLUEHWM paboTbl: BbINET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT Mo aanabaTHOMY pacLUMpeHnto Bo3ayXa (ONbIT C BO3AYLLIHbIM OTHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
ABurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

Mapoobpas3oBaHMe N KOHAeHcaums. VicnapeHue 1 KuneHue. ABCOMKOTHaA U
OTHOCUTENIbHAs BNAaXXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHms. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

TBépaoe Teno. Kpucrtannmyeckme n amopHble Tena. AHM30TPONUS CBOWMCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble maTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmauus.

YpaBHeHWe Teno0Boro 6anaHca.

TexHn4YeckmMe YCTPONCTBA WM MPaKTUYECKOoe TMPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, Ka/IOPUMETP, TEXHOIOTUU MONYyYeHUA COBPEMEHHBLIX MaTepuasos, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHUW.

Cnocobbl n3mMepeHUs BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTa//IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mepeHmne 0THOCUTENIbHOW BaXXHOCTM BO3[yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
AneKTpmn3aums Ten. dNeKTpUYeckKnii 3apag. [sa Buaa aNeKTpruyecKmx 3apsios.
[MpoBOAHNKK,  AMINEKTPUKM U MNONYNPOBOAHWKM.  3aKOH  COXpaHeHus
3N1eKTPNYECKOro 3apsaaa.
B3aumogeiicTeme 3apafoB. 3akoH KynoHa. ToYeyHbI 3N1eKTPUYECKUIA 3apsif.
AnekTpuyeckoe none. HanpsAXKEHHOCTb 3NeKTpuyeckoro nond. [puHUMN



Cynepno3nummn 3NeKTpUYecKnX noner. JIMHUA HanpsKEHHOCTU 3MEKTPUYECKOrOo
nons.

PaboTa cun anekTpocTaTuyeckoro nond. MoteHuman. Pa3HOCTb NOTEHLNA/OB.
[MPOBOAHWMKN N AW3ANEKTPUKM B 3/1EKTPOCTaTMYECKOM nose. [nanekTpuyeckas
MPOHNLLAEMOCTb.

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

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

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcatopa OT n/ouagu
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NeKTPUYECKON NMPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTpMYecKoe COMNpoTMBNEHME. Y[eNbHOe COMNPOTMB/IEHME BeLLEeCTBa.
MocnegoBatesibHOE, Napas/efibHOe, CMeLLaHHOe CoeivHEHVE MPOBOLHUKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

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

JNeKTPOHHast  MPOBOAMMOCTb  TBEPALIX  METa//IoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
nonynpoBogHnKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

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



AnekTpnyecknn TOK B razax. CamOCTOATENIbHbIA U HeCcaMOCTOATE/bHbIN
paspag. MonHus. Inasma.

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

Jlemoncmpayuu

13mepeHwue cusibl TOKa U HamnpsXeHus.

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

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

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

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOr0 COeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kiacce OCYLLECTBAETCA C
YUETOM cofep)KaTeNlbHbIX MeXMNPeAMETHbIX CBA3E C KypcamMu MaTemaTuKu,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHNEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/ECTBO,
BEKTOPbI N MX MPOEKLMMN Ha OCY KOOPAMHAT, CMI0XEHWe BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumusi: BUCKPETHOE CTPOEHME BELLLEeCTBa, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLLecTBa, MONISipHas Macca, Ten/0Bble CBONCTBA TBEPAbIX TeN, XXMAKOCTEN 1 rasos,



ANEKTPUYECKNe  CBOMCTBA  METaN/OB,  3NEKTPONUTMYECKas — AuccoLmaulms,
ra/lbBaHUKa.

Teozpagpus: BNAKHOCTb BO3yXa, BETPbI, GApOMeTp, TEPMOMETP.

Texnonozus: NPeodpPa3oBaHMe ABVKEHWIA C UCTONb30BaHWEM MEXaHW3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM YMCMe HaHOMaTepuanoB, WU
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[MocTOsAHHbIE MarHUTbI. B3anmogeincTeme NOCTOAHHbLIX MarHUTOB. MarHUTHoe
rnose. BeKTop MarHUTHON MHAYKUMKW. TTPUHLMIN CYyNeprno3nLmm MarHUTHbLIX MOJEeN.
JINHUM MarHWTHOM WMHAYKUMW. KapTvHa NWHWA MarHUTHOW WHAYKUMW MONS
MOCTOAHHBLIX MarHUTOB.

MarHuTHoe none MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT pcTeda. B3avmoencTeme npoBOAHNKOB C
TOKOM.

Cnna Amnepa, eé MoAy/nb W Hanpas/eHWe.

Cwuna JlopeHua, eé Moflynb U HanpasneHue. JBUXKEHME 3apsSXKEHHON YacTULLbI
B OAHOPOAHOM MarHUTHOM nose. PaboTa cubl JTopeHua.

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHAYKUMW.  DNEeKTPOABMXKYLLAA cuna WMHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpuMyeckoe none. INeKTPOABWMKYLLAA cuna WHAYKUUU B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe norne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUX MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

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

FABneHne caMoOHAYKLUUN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u IJICKMPOMAZHUNMHblIE Konieoanus

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKMe  KonebaHus.
FapMoOHMYecKme KonebaHmsi. Mepuod, YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwit. MNpeBpaLLleHne 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 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHuns. Pe3oHaHC. BbIHY)XeHHbIe 3/1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHWNE: 3MEeKTPUYECKII
3BOHOK, FreHepaTop rnepemMeHHOro Toka, IMHUW 3N1eKTponepeaay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHne 3aTyxatoLmx KonebaHWia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntofeHne pesoHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

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

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

Mogesb NMMHUK 3N1eKTponepesaudn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

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

VccnefnoBaHve nepemMeHHON0 TOKa B LIENK U3 NocnefoBaTe/lbHO COeAMHEHHbIX
KOHAeHcaTopa, KaTyLLKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBIE 60IHbL

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

3ByK. CKOpOCTb 3BYKa. [POMKOCTbL 3BYKa. BbicOTa TOHa. Tembp 3BYKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst Bektopos E, B, V B anekTpomarHMTHoOi BonHe. CBoICTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
NHTEpdepeHUns. CKOPOCTb 3MIEKTPOMArHUTHbIX BOJH.

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

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKOBas AMArHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pPagnonpuEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeioMIeHNs MeXaHUYeCKUX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTU 3ByKa M BbICOTbl TOHA C amnaUTygon K
4acTOTOM KonebaHW.



VccnefnoBaHve CBOMCTB 3/IEKTPOMArHUTHbIX BOJTH: OTPaXKEHWE, MPeIoMIIEHNE,
nonapusaums, anmpaxkumns, HTephepeHLms.

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 MPeIoMIeHNS cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA Yron MoJIHOro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

CobwupatoLyme 1 paccenBaroLLme MH3bI. TOHKas MH3a. POKYCHOe pacCTosHMe
M OMTUYECKas CKa TOHKOM /IMH3bI. MOCTpoeHMEe N306paXkeHNA B COOMpatoLLnX U
paccemBaroLLmMX NIMH3aX. Popmya TOHKOM /IMH3bI. YBeMYeHne, aBaemMoe IMH30MA.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. WHTepdepeHums ceeta. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUss MakCMMyMOB M MUHMMYMOB B WHTEP(epeHLMOHHOM
KapTuHE OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANPPaKUMOHHYIO PELLETKY.

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOM, Tefeckor, BOJIOKOHHas
ONTUKa, AN(PaKLMOHHAsA peLléTKa, NoNAPonL.

Jlemoncmpayuu

MpAMONIMHEiHOe pacnpoCTpaHeHWe, OTPaXKeHWEe W MPenoMSIeHNe CBeTa.
OnTunyeckne npnbopsl.

[MonHoe BHYTpPeHHee oTpaXkeHne. Mogenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHumnn ceeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

[Mony4yeHne crekTpa c NOMOLLbH NPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabntogeHve nonspusauum ceeta.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3mepeHune nokasartens NpesioMIeHns CTekna.



VccnefnoBaHve CBOVCTB M300PaXKeEHNI B TMH3AX.
HabntofeHuve gucnepcun ceeTa.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
["paHnLbl NPUMEHUMOCTM K/1aCCUYECKOM MexaHUKK. IocTynatbl cneumanbHom
TEOPUU OTHOCUTE/IbHOCTU: MHBAPMAHTHOCTbL MOAYNSA CKOPOCTU CBETA B BaKyyMe,
MPUHLMAN OTHOCUTENIbHOCTU DNHLUTENHA.
OTHOCUTENILHOCTL OAHOBPEMEHHOCTU. 3aMef/IeHNe BPeMeHU U COKpaLleHue
[ANTVHBI.
JHeprus n UMNynNbC PeNaTUBUCTCKOM YacTuLbl.

CBA3b Macchl C 3H€pf|/|€|7| N NMMYJIbCOM perIFlTI/IBI/ICTCKOI7I HacTuubl. 3HepFI/IF|
MOoKo4.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3M 3HEPTUN POTOHA C ero YacTOTOW. DHeprus
N UMMY/bC (DOTOHA.

OTKpbITNe 1 uccnegoBaHne potoadpekTa. OnbiThl A. [T, CToneToBa. 3aK0OHbI
(hoToa(hpekTa. YpaBHEHNE IMHLWITENHA ANA PoToaddekTa. «KpacHas rpaHumua»
(hoToahheKTa.

[asneHve ceeta. OnbITobl 1. H. Jlebeaesa.

XUMUYECKOoe AeCTBME CBETA.

TexHU4YeckMe YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTuUmMK, CoNHeYHasa 6atapes, CBETOANOLA,

Jlemoncmpayuu

P oTO03hheKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

ViccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToanog.

ConHeyHasn barapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTul,.
MnaHeTapHad Mogenb atoma. [loctynatel bopa. W3nydeHve M nornowieHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bupbl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BOHOBOM
Ayanunsm.

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHn4Yeckne YCTPOWCTBA M MpPaKTUYECKOe MNPUMEHEHME: CNeKTPasibHbIN
aHa/n3 (CrnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.

Llemoncmpayuu



Mogenb onbiTa Pesepopaa.

OnpefeneHve 4NMHbI BOJHbI f1a3epa.

HabnoeHne NMHenYaTbIX CNEeKTPOB U3NTyUYeHNS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabnofeHne NMHeYaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCNepuMeHTbI, [0KasblBaloLWme CMOXHOCTb CTpoeHusa agpa. OTKpbITUe
paanoakTMBHOCTK. OnbITbl Pe3epopaa no onpeseneHnto cocTasa pagvoakTUBHOIO
n3nyyvenns.  CeoilctBa  anbha-, GeTa-, ramMma-usnyyeHus.  BnvsHue
PaAMoaKTUBHOCTI Ha XXMBble OpraHn3mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mogenb sgpa lMeitseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONEeKTPOHHbIA K  MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3y4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

SHeprusa cBA3W HYK/IOHOB B AApe. AepHble cusbl. [JeeKT Macchl aapa.

AnepHble peakuun. [leneHve n cMHTe3 aaep.

AnepHbId  peakTop. TepMOoAdepHbIA CUHTE3. [1po6nemMbl U MEPCMEKTUBbI
AAEPHON 3HEPreTUKN. KOMOTNYECKNE aCMNeKTbl SAePHON 3HepreTUKM.

AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaumm afieMeHTapHbIX YacTuLl,

dyHaamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoCTBA N MPaKTUYECKOe MPUMeHeHWe: [03UMETP, Kamepa
BunbcoHa, aaepHbIin peakTop, aToOMHas 6om6a.

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuy (Mo rotoBbIM (hoTOrpadmsam).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

STanbl pa3BUTUA acCTPOHOMUW. [puKnagHoe U MMPOBO33PEHYECKOE 3HAYEHWE
aCTPOHOMUMU.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3AbI, M/aHETbI, UX BUAMMOE
LBVKEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHas aKTMBHOCTb. WICTOUHMK 3Heprum ConHua W 3BE3[.
3BE3[bl, MX OCHOBHble XapaKTEPUCTUKW. [mMarpaMma «CreKTpasibHblA Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [N15 3BE3[ [/1aBHON MOCnefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBEHMA O NMPOUCXOXAEHUN 1 3BooLUMKM ConHua u
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
["anakTuke. Tunbl ranakTukK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apKue 3ésabl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMasIbHOM N 3TUYECKOM chepax AeATeNIbHOCTM Ye/I0BEKa, PO/b U MECTO (PU3UKM U
aCTPOHOMWM B COBPEMEHHOW Hay4HOW KapTUHe MMpPa, Posb (DU3NYECKOW TEOPUN B
(hopMUpoBaHUM NPeACTaBNEHNA O (DU3NYECKOM KapTUHE MUPa, MECTO (PU3NYECKOM
KapTMHbl Mupa B 00WemM pagy COBPEMEHHbLIX  eCTeCTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

N3yyeHne Kypca (m3nkKu 6a30BOro ypoBHs B 11 Kfacce OCyLLEeCTBNAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmus, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (hakT, runoTesa, (M3nMYeckass Be/IMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPbl M UX MPOEKUUN HA OCKM KOOPAMHAT, C/IOXEeHWe BEeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWXEHUS B XXMBOI NpUpofe, ONTUYECKME SIBMIEHUS B XXMBOW Npupoae, AenCTBue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB U MOJMIEKY/, KPUCTa/IIMYeCKas CTPYKTypa TBEPAbIX
Ten, MexaHn3mbl 06pa30BaHNA KPUCTA/INIMYECKON PELLETKM, CNEKTPaSIbHbIA aHan3.



leocpagpusi:  MarHUTHble Montoca  3eMnn, 3a1eXW  MarHUTHbIX — PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapar, BOIOKOHHAast OMNTUKa,
CO/MHeYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30BbI YPOBEHb) AO/MKHO 06ECNeYnNTb AOCTUDKEHME CNefyoLmX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0B6y4YaloLLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpUeHTaUMiA,  MO3UTUBHbLIX  BHYTPEHHMX  YOEXAEHWIA, COOTBETCTBYHLLNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
OMbITa U ONbITa AEATENbHOCTN B MPOLECCE peann3aln OCHOBHbIX HamnpaBneHui
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

ChOPMMPOBAHHOCTb IPaXAaHCKOW NO3nLMM 00yYatoLLLEroCs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMLMOHHBLIX  OOLLEYENIOBEYECKUX  FYMaHUCTUYECKMX W
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

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

YMEHME B3aMMO/eNCTBOBAaTb C COLMAIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUMSMM 1N Ha3HAYEHUEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

ChOpMMPOBAHHOCTb POCCUIACKON IpaXKAaHCKOM NAEHTUYHOCTI, NaTPUOTU3MA,;

LIEHHOCTHOE OTHOLLEHNE K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUIACKMX YYEHbIX B 06/1aCTU (IU3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 MNOBeAeHUS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M MPUHMMATb OCO3HaHHbIE pPeLLeHNs,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTK, B TOM 4uC/e B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOr 0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETMYECKOE OTHOLLUEHME K MUPY, BK/TKOYas 3CTETUKY HAYYHOrO TBOPYeCTBa,
MPUCYLLIErO (IM3MYECKOIN HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pas/inyHbIM cepam NpodecCUOHaIbHOM AeATeNIbHOCTU, B TOM
ymncne CBA3aHHbIM C (OU3MKOW U TEXHUKOM, YMEHME COBEpLLATb OCO3HaHHbIN BbIGOP
OyayLLen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMo 1 caMo0bpa3oBaHM0 B 06/1aCTu
(P13NKN Ha MPOTSXKEHNW BCEA XKN3HMU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

CPOPMMPOBAHHOCTb  3KOJSIOFMYECKOW KYNbTYpbl, OCO3HaHWe [/106a/1bHOM0
XapakTepa 3K0N0rnyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefle Ha OCHOBE
3HaHWS Lienei yCTONYMBOro Pa3BMTUSA Ye/I0BEYECTBa,;

paclUMpeHne onbiTa AeATeNbHOCTU 3KO/IOMMYECKOM HanpaBneHHOCTN Ha
OCHOBE VMEKLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HayKMK;

OCO3HaHMe LEHHOCTM Hay4yHOW [esaTenbHOCTM, FOTOBHOCTb B Npolecce
N3y4eHUns (hM3NKIM OCYLLLECTB/IATb NMPOEKTHYHO N UCCNEL0BATENbCKYHO AeATENIbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (hOpMYyNMpoBaTb M akTyanmsmpoBaTb  Npobnemy,
paccMaTpuBaTb €& BCECTOPOHHE;
onpefensTb Uenn [esATeNbHOCTW, 3afaBaTb MapaMeTpbl U KPUTEpUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM U MPOTMBOPEYMS B pacCMaTpUBaeMblX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH PeLleHns npob6/eMbl C YYETOM aHanM3a UMEHLLMXCS
mMaTepuasibHbIX 1 HemaTepuasibHbIX PeCyPCOB;
BHOCUTb KOPPEKTUBbLI B AEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBATb U BbIMOHATL PaboTy B YCOBUAX PeasibHOro, BUPTYa/lbHOro
N KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BNageTb Hay4yHOW TEPMUHOMIOTMENR, K/IHOYEBLIMW MOHATUAMM M METoAamu
(hn3MyecKoin HayKu;



B/lafieTb HaBblKaMK y4ebHO-MCCe0BaTeIbCKOM U NMPOEKTHON AeATeNbHOCTH
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MEeTO/0B NO3HAHWUS;

BMafleTb BUAAMW  [eATENbHOCTM MO MOJlyYEHUIO HOBOMO 3HaHUS, €ero
NHTeprpeTaynn, npeobpasoBaHN0O W MPUMEHEHUIO B Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNATb MPUYUHHO-C/MIEACTBEHHbIE CBA3M U aKTya/iM3mpoBaTth 3afaqy,
BblABUraTb rMMNoTe3y eé peLleHns, HaXo4UTb apryMeHTbl 4115 A0Ka3aTeNbCTBa CBOMX
YTBEPXXAEHWNIA, 331aBaTb NapameTpbl Y KPUTEPUU PeLLEeHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 0Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

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

YMETb MHTErpmpoBaTb 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.

Pabora c nundopmanueii:

B/1aleTb HaBbIKaMWN MOMYYEHUA UHPOPMaLMM (PU3NYECKOTrO cofepXKaHus 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBATb MOWUCK, aHaIu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb JOCTOBEPHOCTb MH(hOpMaLmu;

MCNONb30BaTb  CPeACcTBa  MH(OPMALUMOHHBIX M KOMMYHMWKALMOHHbIX
TEXHO/IOTNIA B PELLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX U OpraHu3aUMOHHbIX
3afay ¢ cobnrogeHnem TpeboBaHNn 3proHOMUKIU, TEXHUKM 6e30MacHOCTU, TUT1EHDI,
PeCypcocOepeXxeHuns, MpaBoOBbIX WM 3TUYECKUX HOPM, HOPM MH(OPMAaLMOHHOM
6e30nacHoCTH;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHUs B pas3/IM4UHbIX hopmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYLLECTB/IATL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUYHOW AeATENbHOCTY;
pacrnosHaBaTb  MPeANOCbINKA  KOHQ/IMKTHBIX  CUTYauuidi U cMsryatb
KOH(VKTHI,



Pa3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHMSI C WCMO/Sb30BaHUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOUpaTb TEMATUKY WM METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite ponv C YYETOM MHEHWIA Y4YaCTHWMKOB, 00CYX[aTb pe3y/bTaTbl
COBMECTHO paboThbl;

OL|eHMBaTb Ka4eCTBO CBOEr0 BK/Mafa U KaXKA0ro y4acTHMKa KOMaHAbl B 06LLiA
pesynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npefnaraTb HOBble MPOEKTbl, OLUEHMBaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUrMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe MOBeAeHNe B  Pa3/INYHbIX
CUTYaUMsX, NPOSIBNSATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHULIMATUBHBIM,

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWUW, BbISIBNSATL MNPO6GJEMbI, CTaBUTb U (DOPMYNNPOBATb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBNATL MMaH pPelleHnst PacyETHbIX U KayeCTBEHHbIX
3afa4, nsaH BbIMOIHEHNA NPaKTUYECKOWN paboTbl C YYETOM MMEIOLLNXCS PeCYpCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINUHbIX MPeLNOUTEHNIA;

[enatb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ero, 6paTb Ha Ccebs
OTBETCTBEHHOCTb 3a PELLUEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6CcTBOBaTb (POPMUPOBAHWMIO W TMPOSABAEHNIO 3pyanMuMn B 061acTu
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIV U KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [€ATENbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/IbHOM  peieKCUM  Kak  OCO3HaHWA
COBepLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;

MCNONb30BaTh MPUEMbI pedriekKCnn A1 OLEHKN CUTyauuu, BbiI6opa BEPHOIO
peLLeHNs;



YMeTb OLIeHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHUs MO KX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX Mpu aHajv3e pe3ynbTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce JOCTVXeHWS IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUSA NPOrpaMMbl Mo
(m3nke AN YPOBHA CpeAHero o06wero o6pasosaHMA Yy  oBydarolmxcs
COBEpLLEHCTBYeTCHA 3AMOLMOHa/bHBI NHTENNEKT, npeanosaratoLwpia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHUMaTbL CBOE 3MOLIMOHA/bHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

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

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMWe AeCTBOBaTb WUCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMnaTnK, BK/IKOYatoLLeld CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW OCYLLECTB/IEHUM OOLLEHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

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

NPEAMETHBIE PE3YJIBTATDI

K KOHUYy 00y4eHmns B 10 kiracce nNpegMeTHble pe3y/ibTaTbl Ha 6a30BOM YpOBHe
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

[AEMOHCTPMPOBAaTL Ha MpMMepax Posib U MeCTo (M3VKU B (HOPMMPOBaHUM
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOOMMIA, B NPaKTUYECKON LeATeNbHOCTU NIOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTepvanbHaa ToUKa, NHepumanbHas cucTeMa 0TCUYETa, abCoNtOTHO TBEPLOE Teno,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYeCcKUX 3aaay;

pacno3Hasatb usnyeckme aBneHus (MPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U



3/IEKTPOAMHAMUKMN: paBHOMEPHOE 1 PaBHOYCKOPEHHOE NPSAMOMHENHOE [ABVXKEHWE,
CBOOOAHOEe MajgeHue Ten, ABMXXEHUe MO0 OKPY>XHOCTW, MHepuus, B3avMOLencTBue
Ten, audysuns, 6POYHOBCKOE ABWKEHWE, CTPOEHMUE XWUAKOCTe U TBEPAbIX Ten,
N3MeHeHNe 06bEMa Ten MpU HarpeBaHUWM (OXNaXAEHWUK), Tenj0BOe paBHOBECUE,
ncrnapeHve, KOHAeHcauums, NnaB/eHne, KpUCTan3auns, KWMeHne, BNaXKHOCTb
BO34yXa, MOBbILIEHWe AaBfieHWs rasa npu ero HarpesaHun B 3aKpbITOM COCY.e,
CBA3b MEeXAy napameTpamy COCTOSIHMA rasa B M30MpoLeccax, 3neKTpusaums Ten,
B3aMMO/ENCTBME 3aps/0B;

OMUCbIBATb MEXaHWYeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMUMHBI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMNYNbC Tena, KMHEeTMYecKas 3Heprus, noTeHuManbHas 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWU MNPaBU/IbHO TPaKTOBaTb
(PM3NYECKNIA CMBICT UCMOSb3YEMbIX BE/IMUYMH, WX 0603HAYEHMS W eaMHMLBbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TErMOBble CBOWCTBA TeN W TENJOBble SB/IEHUS,
NCNonb3ys (U3NYeCKue BeNUYMHBI: [aBfieHVe rasa, Temrepartypa, CpeaHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWXKEHUS MOJIEKY/, CpPefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TEnJoBOro [ABurartensd; mnpu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeUUYUH, WX
0603HayYeHNs W  eauVHWLbI, HaxXoAUTb  OPMY/bl, CBA3bIBAIOLWME  [LaHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHns (NPoLecchl), UCMOMb3ya (PU3NYECKME BENIMUMHDI: 3NEKTPUYECKUIA 3apsaf,
3NIEKTPUYECKOE NOJe, HaNPSHXKEHHOCTb NOASA, NOTeHLMas, pa3HOCTb NOTEHLMASOB;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
[aHHYI0 (PU3NYECKYIO BENIMUMHY C APYTVMMU BENMYUHAMU;

aHaIM31pPoBaTb (PU3MYECKMe NPOLIECCHI U ABMEHUA, UCMONb3YS (U3nyeckune
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, |, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHust KMMY/bCa,
MPUHUMM CYNnepnosvLmMn Cu, MNPUHLMUMN PaBHOMPaBUA WHepUUasIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpUI0 CTPOEHUS BeLLeCcTBa, rasoBble
3aKOHbI, CBA3b CPefHeil KMHETUYECKON SHEPrUKN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPUYEeCKoro 3apsga, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO
(hopmMynMpPOBKY 3aKOHa, ero MaTemaTU4eckoe BblpaXKeHue U ycnoBus (rpaHuLbl,
061acTn) NPUMEHNUMOCTMU;



0OBACHATL OCHOBHbIE MPUHLMMbI AEACTBUSA MALLVH, NPUOOPOB N TEXHUYECKMX
YCTPOWCTB; pa3nnyaTb YCNOBUA UX 6e30MacHOro UCnonb3oBaHWsA B MOBCEAHEBHOM
XU3HNY;

BbIMO/HATL  3KCMEPUMEHTbI MO  WCC/EA0BaHUIO  (IU3NYECKUX SBMEHUIA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb Npobnemy/3agadvy 1 runotesy y4ebHOro aKCnepumeHTa, cobmparb
YCTaHOBKY W13 NpeAnoXeHHOro 06opyfoBaHus, MPOBOANTL OMbIT U (hOpMYNpPoBaThb
BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY — (OM3NYECKUMW  Be/IMYMHAMK  C
MCNONb30BaHNEM MPAMBbIX WM3MEPEHWIA, MPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hnKcmpoBaTb pesynbTaTbl MOTyHeHHOW 3aBUCUMOCTU (PU3NYECKMX BEIMUMH B BUAE
Tabnuu 1 rpadukos., fenatb BbIBOAbI MO pe3y/bTaTam UCCNef0BaHuS;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
pamKax Y4ebGHOro 3KCrepuvMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMoNb3ys (In3nYecKme 3aKOHbI Y MPUHLMNbLI, HA OCHOBE aHa/In3a YCNOoBUA 3aa4uu
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3a[a4u: BbICTpamBaTb IOrMYECKN HENPOTUBOPEYNBYIO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme SABNeHns;

MCNONb30BaTh NPU PeLLEHNN YYeBHbIX 3aa4 COBPEMEHHbIE MHPOPMALMOHHbIE
TEXHONIOMUN ANA NOUCKA, CTPYKTYPMPOBaHUSA, MHTepnpeTaumn 1 npeacTaBieHuns
Y4eObHON W Hay4yHO-MoNynspHOM MHMOPMaLUKM, MNOMYYEHHOW W3  pPas/INYHbIX
MNCTOYHUKOB, KPUTUYECKN aHaIM31POBaThb NoyyYaeMyto MHDOPMaLUIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOEXHbIX YUEHbIX-PUN3NKOB B
pasBUTME HayKM, 0OBACHEHME NMPOLLECCOB OKPY)KAKLLIEr0 MUPa, B Pa3BUTUE TEXHUKU
N TEXHONOTUNA;

1CMOo/Mb30BaTh TEOPETUYECKME 3HAHMS MO (PU3NKE B NOBCEAHEBHOM XXU3HWN ANS
obecrneyeHns 6esonacHOCTU Mpu obpawieHnn ¢ npuéopamMn U TEXHUYECKMMMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;



paboTaTb B rpynne C BbINONHEHWEM pPa3/INYHbIX COUMATbHBIX PONeN,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K koHLy 06y4eHuns B 11 kiacce NpeAMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B MPaKTUYECKON AeATeNbHOCTU NIOAEN, LENOCTHOCTb U eAMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbI 31EeKTPUYECKUIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, SaepHas
MOZe/lb aToMa, HYK/IOHHas MOfe/lb aTOMHOro sfpa npu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb m3nYeckmne SBNeHns (NPOLLECChbl) N 0OBACHATb X HAa OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHuTHas WHAYKUMS, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEHOE PacrnpoCTpaHeHWe CBETa, OTPaXeHWe, MpPelOM/IEHUE,
NHTepdepeHUns, audpakumMs U1 nonspusaums  CBeTa, AWMCNEepcus  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEeHWNE, BOSHUKHOBEHWE
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pa3/IMYHbIX  cped) MU
3/IeKTPOMarHuTHble ABMEHNSA (NPoLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTpUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3NEKTPOABMXKYLLAS Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cvna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, SHEPrns 3MEeKTPUYECKOro WU MarHWTHOrO Monei, nepuog M 4actoTa
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYeCKas Cuna MNH3bI, MPU ONUCaAHUM MPaBUIbHO TPaKTOBaTb (U3UYECKWIA
CMbIC/T WCMNO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmyibl, CBS3bIBAIOLLME AaHHYIO (DU3NYECKYHO BE/TMYMHY C APYTVMU BENIMUYUHAMU;

ONUCbIBaTb W3y4YeHHble KBAHTOBbIE $BMEHMS W MNPOLIECCHI, WUCMO/b3ys
(m3nyeckne BeIMUMHBI: CKOPOCTb 3MEKTPOMArHUTHLIX BOJH, AAMHA BOSHbI U
yacToTa CBETa, 3Heprus 1 UMNysbC (POTOHa, Neprog nosypacnaga, 3Heprus CeA3u



aTOMHbIX ffep, NPV OMUCaHUW MpPaBUIbHO TPAKTOBaTb (U3NYECKUIA CMbICN
NCMO/Mb3YeMbIX BEIMUMH, UX 0003HAYEeHUs W eauHULbI, YKasblBaTb (HOPMY/bl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIUMCNATbL 3HaYeHWE (PU3NYECKOIN BENNUYNHDI;

aHaM3pPoBaTb (PU3NYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS MPOBOAHMKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3/IeKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHEHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOMMEHNS CBETa, YpaBHeHWe JWHLWTeNHA Ans (oTo3DeKTa,
3aKOH COXpaHeHWsi 3Heprumn, 3aKOH COXpaHeHUs WUMMybca, 3aKOH COXpaHeHUs
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPYMEHNMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nons NPOBOAHMNKA
C TOKOM, C/ibl AMnepa 1 cubl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM  3epKasioMm,
TOHKOW INH30W;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMef0BaHNIO (DU3NYECKUX SBMIEHUIA U
MPOLECCOB C MCMNONb30BaHWEM MPSMbIX U KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopmynmpoBsaTtb Npobnemy/3agadvy 1 runotesy y4ebHOro aKcnepumeHTa, cobmparb
YCTaHOBKY 13 MPeL/10XKeHHOro 060pyA0BaHus, MPOBOAUTL OMNbIT U (DOPMYNNPOBATH
BbIBO/pbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (PU3NYECKNX BEMYUH, NPU
3TOM BblOMpaTb OMTMMAa/IbHbIA CNOCO6 M3MEPEHUA M MCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

1ccneaoBaTh 3aBUCUMOCTM PU3NYECKUX BEMUNH C UCMONb30BaAHNEM MPSMbIX
M3MEPEHNIN: NPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PMKCMPOBATb pe3y/bTarbl
MOMly4YEHHOW 3aBUCUMOCTU (PU3NYECKMX BENNYMH B BuAe Tabnuy n rpadmkos,
[enaTb BbIBOAbI M0 pe3ynbTaTtamM 1ccnefoBaHus;

cobnogaTtb npasuna 6esonacHoOro Tpyga npy NpoBefeHnN 1ccnefoBaHUi B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM U3MEPUTESbHBLIX YCTPOWCTB M NabopaTopHOro
0bopyaoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKOn MOZENbHO,
NCMo/b3ya (In3nyecKme 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHa/n3a YC/ioBUA 3a4a4n
BbIGMpaTL (PU3NYECKYIO MOZENb, BbILENATb (IM3MUECKNe BENMUUHBI U (DOPMY/bl,
HeobXoaunmble AN e€ peLleHWs, MPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOJTy4eHHOT 0 3HAYEHNSA (PU3NYECKOW BE/IMYMHBI;



pellaTh KaueCTBEHHbIE 3aaui: BbICTPaMBaTh IOrMYECKI HENPOTUBOPEUNBYHO
LIeNoYKy PacCy>X[eHWin C Onopoii Ha M3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
r3nYEeCKne SABNEHNS;

CMNONb30BaTh NP PELLEHNM YYebHbIX 3a1a4 COBPEMEHHbIE MH(OPMAaLMOHHbIE
TEXHONMOTMW [N MOUCKA, CTPYKTYPUPOBaHWS, UHTepNpeTauun 1 npeacTaBneHns
yyeOHOl W Hay4yHO-MOMYyNApPHO/A MHAOPMALMK, MOMYYEHHOW W3  Pa3/IMYHbIX
MCTOYHMKOB, KPUTUYECKIN aHAIM3MPOBATb NOMy4YaeMyto MH(OPMALMIO;

00BACHATb MPUHUMMbI  AelCTBUS  MallWH, NPUOOPOB N TEXHUYECKUX
YCTPOWCTB, pa3nnyatb YCNoBust X 6e30MacHOro UCMosb30BaHUSA B NMOBCEAHEBHON
XKN3HK;

NPVBOANTL NPUMEPbI BKNaa POCCUINCKMX U 3apy6eXHbIX YUEHbIX-(U3KOB B
PasBUTNE HayKW, B OOBSCHEHME MPOLIECCOB OKPYXKAlOLLEro Mupa, B pasBUTHE
TEXHWKMN 1 TEXHONOTUIA;

MCMNONb30BaTb TEOPETUYECKIE 3HAHUS MO (PU3NKE B MOBCEAHEBHOM XXN3HW ANs
obecneyeHnss 6e30MacHOCTM NpU 06paLleHnn ¢ npubopamn U TEXHUYECKUMMU
YCTPOCTBAMU, ANS COXPAHEHUS 3[40POBbS U COBMOAEHNS HOPM 3KOM0MMYeCKOoro
MOBefIeHNs B OKPYXKatOLLIEN cpefie;

paboTaTb B TrpPynne C BbIMOMHEHWEM Pa3NIMUYHbIX COLMANbHbIX PONeEN,
NNaHMpoBaTb PaboTy TrPynnbl, PaLUMOHaNbHO pPacnpefensiTb 06S3aHHOCTU U
MNaHMPOBaTb AEATENbHOCTb B HECTAHAAPTHbIX CUTyaLMsX, afeKBaTHO OLEHMBATb
BK/a/], K&XXA0ro 13 y4aCTHMKOB rPYnMbl B PeLeHne paccmMaTpuBaemoli npobnembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NporpaMmsl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
11 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 KukemaTnia > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWS 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

WToro no pasgeny

Pazgea 4. JIEKTPOJAUHAMUKA

24

Bbubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4.9 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnuoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWEE KONMMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJ1I0B U TEM 1071 OBbIC
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
11 MarHuTHoe none. SNeKTpoOMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHn4ecKmne N 31eKTpOMarHUTHble 9 1 Bbubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnnoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LIOK

31 OTHOCUTENBHOCTH 4 1 https://m.edso0.ru/7f41c97c
WToro no pasgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 3NeMeHTbl KBAHTOBOW ONTUKM 6 bubnmoreka 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
https://m.edsoo.ru/7f41c97c

4.2 CTpoeHue aToma

4.3 ATOMHOE a4p0

WNToro no pasgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 AneMeHTbl aCTPOHOMMUM N aCTPOPU3NKM 7 Eg'f;?;g:{;(;ic:/}; £41097¢
WToro no pasgeny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

: i
MToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KONMMYECTBO YACOB MO NPOIrPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypchbl

dPur3nKa — HayKa 0 npupoge.

1 HayuHble MeTZ bl I'IOSH:HI/'?'FI 1 bubmuoreka LIOK

y A https://m.edsoo.ru/ff0c32e2
OKpy>KatoLLlero mupa
Po/lb 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnnoteka LLOK
Hay4HOW KapTuHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHN4YecKoe ABMKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 Bubnnoteka LLOK
ABXKeHUA. [NepemMeLLeHme, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHME

4 PaBHOMEPHOE NPSIMONIMHEHOE 1 Bubnnoteka LLOK
[IBMXXeHune https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bubnmoteka LLOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnmoteka LLOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXXEHME.

P A o Bubnnoteka LLOK

7 [BWKeHne matepraibHON TOYKN NO 1

OKPY>XKHOCTY

https://m.edsoo.ru/ffOc3ada



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

MpUHUMN OTHOCUTENBHOCTH

8 "anunes. MHepumnanbHble CUCTEMbI bubnworeia LIOK
' le.U https://m.edsoo.ru/ffOc3be8
oTcyeTa. [epBbIv 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHumn
9 cynepnosnuuy cun BpTO L(;VI 3aKOH bubnuoreka LIOK
ynep 4 ' P o https://m.edsoo.ru/ffOc3be8
HbloTOHa A4N19 MaTepuaibHOM TOUKM
TpeTnia 3aKoH HbOTOHa ANs Bubnnoteka LLOK

10
MaTeEpPUa/IbHbIX TOYeK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro TaroteHuns. Cuna

11 TAXecTW. [NepBas KocMUYecKas bubmmoreka LIOK

HIep https://m.edso0.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH Nyka. Bec Bubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cwuna TpeHuns. KosthpuumeHT

13 TpeHus. Cuna conpoTUBIEHUS NPK Bubnnoteka LLOK
[ABWXEHUW Tena B XXNAKOCTU Un https://m.edso00.ru/ff0c3f76
rase
[MocTynatesnibHOe 1 BpaLlaTensHoe

14 [BWXeHMe abCoNtOTHO TBEPLOrO Bubnnoteka LLOK
Tena. MomeHT cunbl. [11e4o cunbl. https://m.edsoo.ru/ff0c41a6
Ycnosus paBHOBECUA TBEPAOTO Tena
IMnynbC MaTepuanbHOR TOUKMK,

15 CUCTEMbI MaTepuasibHbIX TOYEK. Bubnmoteka LLOK
IMnynbc cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABUXKEHWE

16 Pa6oTa 1 MOLLHOCTb CUbl. Bubnnoteka LLOK

KunHeTnyeckasa aHeprus

https://m.edsoo.ru/ff0c4502



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

MaTepuanibHO ToukK. Teopema 06
M3MEHEHNW KMHETUYECKOI aHeprim

17

MoTeHUnanbHasA aHeprus.
[MoTeHLUManbHas sHeprua ynpyro
AeopMMPOBaHHON MPYXXMHbI.
[MoTeHUManbHasa aHeprua Tena
BOM3M NOBEPXHOCTU 3eMn

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc461a

18

lMoTeHUManbHble U
HenoTeHUMasbHble cubl. CBA3b
paboTbl HEMOTeHUMabHbIX CUN C
N3MEHEHVEM MEXaHNYECKOIN 3Heprmmn
cucTeMbl Tesl. 3aKOH COXpaHeHUs
MeXaHNYeCKOM 3Heprmum

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

19

NabopatopHas paboTa
«lccnepgoBaHme cBA3N paboTbl CUIbI
C U3MEHEHMEM MeXaHNYeCKOWA
3HEpruu Tena Ha npumepe
pacTsXKeHNst PE3UHOBOI0 XryTa»

20

KoHTposbHas paboTa rno Teme
«KnHemMaTuka. JuHamuKa. 3aKoHb!
COXPaHeHMUs B MEXaHWNKe»

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

21

22

OCHOBHbIe MON0XKEHUS
MOIEKYNAPHO-KUHETNYECKON
Teopuun. BpoyHOBCKOe ABWKEHME.

Anddysua

XapakTep ABUKEHUA U
B3aVMMOZENCTBUA YacTUL, BeLecTBa.
Mogenn CTPOeHMs rasos, XUAKOCTEN
N TBEPAbIX Ten

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc4dc?2



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

23

Macca monekyn. Konu4yectso
BelllecTBa. NocToAHHaa ABoragpo

24

25

26

TennoBoe paBHOBecKe. TemnepaTypa
n eé nsmepeHue. LLikana Temnepatyp
Llenscusa

N peanbHbili raz3 B MKT. OcHOBHOe
ypaBHeHne MKT

AbcontoTHasA TeMneparypa Kak Mepa
CpeaHer KMHETUYECKOMW 3HEPTUn
[BVKEHUSA MOSIEKYN. Y paBHeHWE
MeHzeneeBa-KnaneinpoHa

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

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c511e

27

3akoH [anbToHa. ["a30Bble 3aKOHbI

28

29

30

31

NabopaTopHas paboTa
«MccnepoBaHme 3aBUCMMOCTU
MeX/y napameTpamm COCTOSHUA
pa3peXeHHOro rasa»

3onpoLiecchl B UaeanbHOM rase u
X rpacrueckoe NpeacTaBneHne

BHYTpeHHAa aHeprua
TePMOLNHAMUYECKON CUCTEMBI 1
crnoco6bl eé n3meHeHus. Konnuectso
TennoTbl 1 paboTa. BHyTpeHHAA
3Heprus 0f4HOaTOMHOr0 UAeaIbHOro
rasa

Buabl Tennonepeaaqy

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0c5952

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c5c36

32

YnenbHaa Tenn0EMKOCTb BELLECTBa.
KonnyecTso TennoTbl npu

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c5c36



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

Tennonepegaye. AgnabatHbli
npouecc

MepBblii 3aKOH TEPMOANHAMUKNA 11

Bubnmnoteka LLOK

33
ero NpUMeHeHne K n3onpotieccam https://m.edsoo.ru/ffOc5efc
HeobpaTMoCTb MpoLeccos B
34 npupoae. BTopoii 3aKoH bubnmoteka LIOK
PYROAe. P https://m.edso00.ru/ff0c6230
TEPMOAMHAMUKN
35 MpuHumn geinctems n KN Bubnnoteka LLOK
TEens0BoM MallUHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konorunyeckme npobnembl
TEMnI03HEPreTUKN
O606LLatoLLNIA YPOK
38 «MonL(I:K nu; HaZ%pmsvma OcHoBbI bubmmoreka LIOK
ynap ' https://m.eds00.ru/ff0c6938
TEPMOAMHAMUKN»
KoHTposbHas paboTta no Teme
39 «MonF()eK ns Hzﬂ (pn3mka. OCHOBBI bubnworeia LIOK
ynap ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIN
40 Mapoobpa3oBaHUe 1 KOHAeHCcaLWS. Bubnnoteka LLOK
VicnapeHue 1 KnneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTENIbHAA
41 BNAXXHOCTb BO3AyXa. HacCbILLEHHBbIN bubnmotexa LIOK
Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckume u
aMopgHble Tena. AHM30TpONUS
Pdp P Bubnnoteka LLOK
42 CBOWCTB KpUCTa/1N0B. XKnakue

Kpuctanbl. CoBpeMeHHbIe
marepuanbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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

[MnaBneHne n KpuctTannnsaums.

43 Y penbHasa TenaoTa nnaBieHns bubnuoteka LIOK
A ' https://m.edso0.ru/ff0c6708
Cybnumauus
Bubnmnoteka LLOK
44 BHEHWe TensioBor H
YpaBHeHue Tennosoro bananca https://m.eds00.ru/f0c6820
nekTpu3auuns Ten. dNeKTPUYECKni
45 3apA p,EI,BaL:Iam a ANeKT mqicmx bubnmoteka LIOK
PAR. A P https://m.edsoo.ru/ff0c6bcc
3apsAa0B
MpOBOAHUKN, ANINEKTPUKN W
46 n(?n I'IAOBO HI/'?KI/I 3aKCF))H Bubnuoteka LIOK
YNpoBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHeHusa 31eKTPUYECKOro 3apaja
B3anmopelicTeue 3apsfoB. 3aKoH
47 KynoHa. TouYeUHbIi 3NeKTpUYecKnin bubnuoteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsag
Hanpsa»KéHHOCTb 31eKTPUYecKoro
48 nond. MpuHUmn cynepnosnumnm Bubnnoteka LLOK
3NEKTPUYECKUX NONe. JInHUN https://m.edsoo.ru/ffOc6df2
HanpAXXEHHOCTK
PaboTa cun 3N1eKTpoCcTaTUYecKoro
49 nons. NoteHuman. Pa3HOCTb Bubnmoteka LIOK
' H ' https://m.edsoo.ru/ffOc6f00
NnoTeHUnanoB
MPOBOAHWNKN U ANINEKTPUKN B
50 SﬂZKT ﬂCTaqueF(l:KOM norj1e Bubnmoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpnyeckas NPoOHNLLAEMOCTb
51 AnekTpoémkocTb. KoHaeHcaTop bubnmotexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTb MI0CKOro
KOHZeHcaTopa. SHeprus
3apsKeHHOro KoHAeHcaTopa

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

53

54

55

56

57

58

NaboparopHas paboTa "N3mepeHne
3N1eKTPOEMKOCTI KOHAeHcaTopa"

MpWHUMN AENCTBUA U NPUMEHEHME
KOHZIEHCaTOPOB, KONUPOBA/IbHOIO
annapara, CTPyMHOro npuHTepa.
DneKkTpocTaTnyecKas 3awmnTa.
3asemsieHne 3n1eKTponprbopos

DNEKTPUYECKINIA TOK, YC/IOBUS €ro
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHwue.
ConpoTusneHune. 3akoH Oma ans
yyacTka Lenm

MocnefoBaTenbHOE, NapanfieNibHoE,
CMeLLaHHOe COeAMHeHMe
NMPOBOAHMKOB. JlabopaTopHas
paboTa «/13yyeHne CMeLLaHHOro
COEMHEHWS PE3NUCTOPOBY

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

3akoH Oma An1s NOMHOM (3aMKHYTO)
aNeKTpuyeckon Lenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEro COnpOTUB/IEHNSA»

0.5

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc74f0

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTPOHHasA NPoBOAMMOCTb
TBEPLAbIX METaIN0B. 3aBUCUMOCTb



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COMPOTUBNEHUS METAN/OB OT
Temnepatypbl. CBEPXMNPOBOAVMOCTb

DNEKTPUYECKMNIA TOK B BaKyyMe.

60 o
CBOIACTBA 3/IEKTPOHHbIX MY4YKOB
MonynpoBOAHMKM, X COBCTBEHHAS

61 N NprYMecHas NPoBOAUMOCTb. Bubnnoteka LLOK
CBoiicTBa p—n-nepexoja. https://m.edsoo.ru/ffOc84ae
[MonynpoBOAHMKOBbIE NPMOOPBI
DNEKTPUYECKINIA TOK B pacTBopax u

62 pacnnasax 3/1eKTPO/IUTOB. Bubnnoteka LLOK
DNEeKTPoNNTUYEeCKaa auccoumaums. https://m.edsoo.ru/ff0c82ba
DNeKTponns
DNEKTPUYECKINIA TOK B rasax.

63 CaMOCTOATEbHbIN 1 Bubnmoteka LLOK
HecamMoCTOSATE/bHbIN pa3psa,. https://m.edsoo.ru/ffOc84ae
MonHus. Nnasma
AnekTpuyeckme npuodopsb! 1

64 YCTPOWCTBA M X NPaKTUYECKoe Bubnnoteka LLOK
npumeHeHue. MNpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH

65 O606LLaroLLMIA YPOK Bubnmoteka LLOK
«JNEeKTpoAnHaMMKa» https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno Teme

66 «QneKTpocTatuKa. MocToSHHbI Bubnmoteka LLOK
3NEKTPUYECKNIA TOK. TOKM B https://m.edsoo.ru/ffOc8a8a
pasNYHbIX cpefax»

67 Pe3epBHbIi YpOK. KOHTpONbHas Bubnmnoteka LLOK

paboTa o Teme "ANeKTpoanMHaMmKa"

https://m.edsoo.ru/ff0c8c56



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

Pe3epBHbIii ypoK. O606LatoLnii

68
ypok no Temam 10 Knacca

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxtuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen

[MOCTOAHHbIE MarHUTbI U UX

1 B3aumogencTeme. MarHuTHoe nore. 1 Bubnuoteka LIOK
BekTop MarHUTHON MHAYKUWK. https://m.edsoo.ru/ff0c9778
JIHUM MarHUTHOM MHAYKLUN
MarHuTHoe nose NPoOBOAHMKA C

5 ToKoM. OnbIT 3pcTesa. 1 Bubnuoteka LIOK
B3anmopencTeue NPoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NaboparopHas paboTta «3yyeHmne

3 MaFHVIpTHOFF)O I'IOIF')IFI KaTyUJKVIyC 1 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0c98fe

TOKOM>»
[elicTB/e MarHUTHOrO Mons Ha
NPOBOAHMK C TOKOM. Crna Amnepa.
NaboparopHas paboTta bubnunoteka LIOK

4 o 1 1
«KMccnefosaHne fencTema https://m.edsoo.ru/ff0c9ac0
MOCTOSAHHOrO MarH1Ta Ha pamky c
TOKOM»
[elicTB/Ee MarHUTHOrO Mons Ha

5 ABVKYLLYIOCA 3apSXKEHHYIO 1 bubnunoteka LIOK
yacTtuuy. Cvna JlopeHua. Pa6boTa https://m.edsoo.ru/ff0c9df4
cunbl SlopeHua

5 ONeKTPOMarHUTHas UHAYKLMS. 1

[MOTOK BEKTOPA MarHUTHOW



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

nHaykuun. 34C nHAyKunn. 3aKoH
3NeKTPOMarHUTHON NHAYKL MK
dapages

NaboparopHas paboTta
«MccnegoBaHne aBneHNA
3N1EKTPOMArHUTHOW UHAYKLMN»

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

WHAYKTUBHOCTL. HABNeHne
camovHaykuun. 34C
CaMOUHAYKLUNN. DHeprua
MarHUTHOIO MO/ KaTYLLKN C TOKOM.
DNeKTpoMarHUTHoe nosne

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

TexXHUYECKMe YCTPOICTBA U UX
MPUMEHEHWE: NOCTOSAHHbLIE MAarHUTBI,
3NEKTPOMArHUTBI,
3M1eKTPOABUraTe b, YCKOPUTENN
371IeMEHTapHbIX YacTuL,
VHAYKLVOHHAs Neyb

10

11

12

O606LatoLMin YPOK «MarHuTHoe
none. SNeKTpoMarH1MTHas
NHAYKLMNA»

KoHTposbHas paboTa rno Teme
«MarHuTHoe none.
DNeKTpoMarHUTHas UHAYKLMA»

CB0GO/HbIE MEXaHUYECKUE
KonebaHusi. MapMoHMYecKume
KonebaHus. Y paBHeHne
FapPMOHUYECKUX KONeGaHwiA.
[MpeBpaLLieHe 3Hepr K

bubnunoteka LIOK
https://m.edsoo.ru/ffOcab82

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

NaboparopHas paboTta
«lccnegoBaHune 3aBUCMMOCTH
nepuoga MasibIX KonebaHwii rpysa Ha
HUTW OT A/IMHbI HATW 1 Macchbl
rpysa»

KonebatenbHblin KOHTYP.
CB0O6O/HbIe 3/1eKTPOMArHUTHbIe
KonebaHus B naeabHOM
KonebaTeslbHOM KOHTYpe. AHanorus
MEeXAY MeXaHUYeCK1UMM 1
3N1eKTPOMarH1MTHbIMK KonebaHnsmum

dopmyna TomcoHa. 3aKoH

COXpaHEHNA 3HEPTKN B NAea/IbHOM
KonebaTe/lbHOM KOHTYpPE

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

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

16

MpencTaBneHme 0 3aTyxaroLmnx
KonebaHuax. BbIHY)XAeHHble
MexaHun4yeckune KonebaHus.
Pe3oHaHC. BbIHY>XeHHbIe
3/1eKTPOMarH1THbIe KonebaHus

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

17

MepemMeHHbIN TOK.
CuHycounzanbHbliA NepeMeHHbIR TOK.
MOLLHOCTb NePeMEHHOr0 TOKa.
AMNANTYOHOe 1 AelcTBYOLLee
3HaYeHVie CUbI TOKA U HaNpsXKeHNst

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

18

TpaHchopmatop. MNpon3BoACTBO,
nepefaya n noTpebneHue
3NIeKTPUYECKON 3HEPT UM

19

YCTPOICTBO M NPaKTUYECKOe
MPUMEHeHMNe 3NEKTPUYECKOTO

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



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

3BOHKa, reHepaTopa nepemMeHHoro
TOKa, IMHWIA aneKTponepesay

JKO0rnyeckme pucku npu
MPON3BOLCTBE 3/1eKTPOIHEPTUN.

20 KynbTypa ncnonb30BaHNA
3N1EKTPO3HEPrn B NOBCELHEBHON
XU3HN
MexaHn4ecKue BOJHbI, YC0BUA

acnpocTtpaHeHus. [epuroga.
21 pCKOpF:)CprpaCI'IpOCTpaEeHﬁFI n bubnmoreka LIOK
https://m.edsoo.ru/ff0cca54

[/IMHa BOMHbI. MonepeyHble 1
NPOLO/NbHbIE BOSHbI

29 3BYyK. CKOpOCTb 3BYKa. [POMKOCTb Bbubnuoteka LIOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbIE BOJHbI, UX

23 CBOWCTBA 1 CKOPOCTb. LLikana bubnmoteka LIOK

https://m.edsoo.ru/ffOccfe0

3/1IEKTPOMArHMTHbIX BOJH
MpUHLMNLI Pagnocsasm n

24 TenesuaeHuA. Pa3sBuTre CPeacTB
cBA3n. Paguonokauums

o5 KoHTponbHas pabota «KonebaHus v Bbubnnoteka LIOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHre

26 cBeTa B OIHOPOAHOIA cpefe. Bubnuoteka LIOK

ToueuHbI UICTOYHUK cBeTa. Jlyy
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTpaxkeHne cBeTa. 3aKOHbI

Bubnunoteka LLOK

21 OTPKERNA Cf era. foctpoenme https://m.edsoo.ru/ff0cd4e0
1306paXKeHWn B NMIOCKOM 3epKasie
MpenomneHwne ceeTa. NonHoe

28 BHYTPeHHee OTpaXkeHue. Bubnuoteka LLOK
MpeaenbHbIA Yron NoaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHEro OTPaXKeHUs

29 NabopatopHas paboTa «M13mepeHmne Bubnuoteka LIOK
nokasatesia NPesloMIeHNs CTeKa» https://m.edsoo.ru/ff0cd67a
JInH3bI. ToCTpOEHUE N306PaKEHNIA

30 B NH3e. PopMysia TOHKOWN NINH3bI bubnuoreka LIOK

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

YBemyeHne NH3bI
NabopaTopHas paboTa

31 «lccnegoBaHme CBOMCTB
N306paXKEHNI B TMH3AX»
Ancnepcns ceeta. CNOXHbIV cocTaB

39 6enoro ceeta. LiBet. JlabopaTopHas
paboTta «HabnwogeHve gucnepcum
cBeTa»
VHTepepeHLms cBeTa. Audpakums Bubnuoteka LIOK

33 )
cBeTa. AnpakumoHHasn peLléTka https://m.edsoo.ru/ffOced22

34 MonepeyHOCTb CBETOBbLIX BOJIH. Bubnuoteka LIOK
Monsapusauma ceeta https://m.edsoo.ru/ff0cf02e
OnTuryeckune NpmMoopbI N YCTPONCTBA

35 1 YCNoBUA MX 6e30MacHoOro
NMPUMEHEHUS

36 ["paHnUbI TPUMEHMMOCTH bubnmoteka LIOK

KNacCcMyecKom MexaHUKW.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MocTynaTsbl cneynansHOR Teopum

OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTL
37 O[IHOBPEMEHHOCTW. 3ame/ieHne bubmmoreka LIOK
AROBP ' A https://m.edsoo.ru/ffOcfa42
BPEMEHU 1 COKpalLLlleHWe A/INHBI
SHeprua n umnynsc

38 PenAaTUBUCTCKOM YacTuLbl. CBA3b Bubnuoteka LIOK
MacCbl C 3Hepruein n NMnynLCoM. https://m.edsoo.ru/ffOcfc68
3Heprusa nokos
KoHTponbHas paboTta «OnTuka.

39 OCHOBbI CneLyanbHON Teopun bubnmoteka LIOK

. P https://m.edsoo.ru/ff0cf6f0
OTHOCUTE/IbHOCTMU»

40 ®oTOoHLI. Popmyna MNnaHKa. bubnunoteka LIOK
3Heprua 1 umnynbC PoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE N UCCNefoBaHNe

41 (bOTES(b(beKTa OI'II;UI|TbIA r Bubnmoreka LIOK

' T https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOHbI POTO3((PeKTa. YpaBHEHUE
42 3I7IHLIJTe(;I)Ha n(zmq)omaq)qr))ema bubnuoreka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oTtoadpekta
[asneHue ceeta. OnbITobl 1. H.
43 NebeneBa. XvMMUYeCKoe feincTene bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHWYecKre yCTponcTaa u
44 MpPaKTUYecKoe NpUMeHeHue:

(DOTO3NMEMEHT, (hOTOAATHMK,
CONHeYHasn 6aTapes, CBETOAMOA



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PeleHKe 3a4a4 Mo TeMe «3NeMeHTbI

Bubnunoteka LLOK

4 KBaHTOBOI OMTUKN» https://m.edso0.ru/ff0d0302
Mopgens aToMa TomcoHa. OnbIThl

46 Peslgpqoopna Mo paccesHuto 0O- bubnnoreka LIOK

https://m.edsoo.ru/ff0d091a
yactuu,. MNnaHeTapHasa MoAenb atoMa
bubnunoteka LIOK

47 Moctynatb! bopa https://m.edsoo.ru/ff0dOafa
3nyyeHne n nornoweHve POTOHOB

48 npu nepexofe atoma ¢ 04HOro Bubnuoteka LLOK
YPOBHS 3HEPruv Ha Apyroi. Buabl https://m.edsoo.ru/ff0dOafa
CMNeKTpoB
BosiHOBbIe CBOICTBA YacTuL, BosHbl

49 Ae bpoinga. KopnyckynsipHo- Bbubnuoteka LIOK
BO/IHOBOW Ayann3m. CMOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY)XAEHHOE U3/Ty4eHune
OTKpbITE paAN0aKTUBHOCTMU.

50 OnbITbl Pe3epthopaa no Bbubnuoteka LIOK
onpeaeneHno coctaBa https://m.edsoo.ru/ff0d0fd2
pagmnoakTUBHOIO U3/Ty4eHUs
CsoiicTBa anbha-, 6eTa-, raMma-

51 n3nyyeHuns. BnnsHue
PafMi0aKTUBHOCTM Ha XXMBbIE
OpraHu3mbl
OTKpbITNE NPOTOHA U HEMTPOHA.

59 M3oTonbl. Anba-pacnag. bubnunoteka LIOK
ONEKTPOHHbIN N MO3UTPOHHBIN 6eTa- https://m.edsoo.ru/ff0d1162
pacnag. ["'amma-u3nyyeHue

53 DHepruns cBA3n HYK/I0HOB B Afpe. bubnmoteka LIOK

AnepHble peakumn. AnepHbIi

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakTop. Mpo6siembl, NepCreKkTMBbI,
3KO/I0rNYecKme acnekTbl SAepHOM
3HEPreTUKM

54

55

56

AnemeHTapHble YacTulbl. OTKpbITUE
no3nTpoHa. MeToab! HabNAeHNSA 1
perucTpaumm aneMeHTapHbIX
yactuy,. Kpyrnblin cton
«PyHAaMEHTA/IbHbIE
B3aMMOfeincTBus. EQUHCTBO
(M3MYECKOIN KapTUHbLI Mupa»

JTanbl pa3BUTUA aCTPOHOMUMN.
MpurKnagHoe 1 MMPOBO33PEHYECKOoe
3HayeHWe acTpoHoMuK. Bug,
3BE3HOro Heba. Co3Be3auns, ipKue
3BE3[bl, NMaHETbI, UX BUAMMOE
ABuXeHne. ConHeyHasa cuctema

ConHue. ConHeyHaa akTMBHOCTb.
NcTouHKMK sHeprumn ConHua v 38é3[

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

57

3B&3/bl, X OCHOBHbIE
XapaKTepUCTUKIN. 3BE3AbI [NTaBHOMN
nocneaoBaTesIbHOCTU. BHYTpeHHee
CTpoeHue 38é3[. COBpeMeHHbIe
MpeACTaB/IEHNS O NPOUCXOXAEHNN U
asontouun ConHua v 3863f4

58

MneuHbliA MyTb — Hawa
"anakTuKa. [MonoXkeHne v aBUXKeEHWE
ConHua B NanakTunke. ManakTnku.
YUEpHble ablpbl B Aapax raakTnk



https://m.edsoo.ru/ff0d0e38

59

BceneHHas. PasberaHue ranakTuk.
Teopua BonbLLOro B3pbIBa.
PenMKTOBOE M13My4YeHue.
MeTaranaktmka

60

HepeLueHHble Npobnembl
acTpoHOMUM

61

62

63

64

65

KoHTponbHas pabota «3neMeHTbI
aCTPOHOMUU N aCTPOPU3NKIN»

O6o6wwaroLmnin ypok. Ponb thmsnkm
1 aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOM0MMYECKOW, COLMabHOM Y
3TUYECKOM chepax AesaTenbHOCTU
yesioBeKa

O6o6LatoLmnin ypok. Ponb 1 mecto
(hU3MKM 1 aCTPOHOMUN B
COBPEMEHHO Hay4YHOIN KapTUHe
Mmpa

O6o6uatoLmin ypok. Ponb
(hM3MYeCKOoi Teopum B
(hopMmMpoBaHMM NpeACTaBNEHNIA O
(h13nYecKoli KapTMHe Mmpa

O6o6LaroLmin ypok. MecTo
(hm3nyeckoli KapTUHbI MUpa B
06LLEeM psiAY COBPEMEHHbIX
eCTEeCTBEHHO-Hay4HbIX
npeAcTaB/eHNiA 0 Npupose

66

Pe3epBHbIil YpoK. MarHuTHoe none.
DNeKTpoMarHUTHasa UHAYKLMA




Pe3epBHbIii ypoK. OnTunka. OCHOBbI
67 cneymnanbHON Teopmm
OTHOCUTE/IbHOCTU

Pe3epHblii ypoK. KBaHTOBast (n3snka.
68 3NeMeHTbI aCTPOHOMMUU U
acTpousnKu

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

OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






