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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo (u3MKe 6a30BOr0 YPOBHSA Ha YPOBHe CpeAHero o6Luero
06pa3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHWIN U TPeboBaHWU K pe3ynbTaTam
OCBOEHWA OCHOBHOW 06pa3oBaTe/lbHON Mporpammsbl, npeacTaBieHHbIX B PrOC
COO, a Takke C Y4éTOM (peflepanbHO paboyert MporpaMMbl BOCMUTAHWUA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauuax Poccuiickoit depaepaunu, peasin3yroLLmX OCHOBHbl€e
06pa3oBare/ibHble MPOrpammbl.

CogepxaHve nporpamMmbl MO (OM3MKe Hanpae/ieHO Ha (opMupoBaHMe
eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa obydatowmxcs 10-11 Knaccos npu 06yyeHUm
NX (M3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOrO noaxopga.
Mporpamma no manke cootsetcTByeT TpeboBaHUsAM P OC COO K nnaHMpyemMbIM
NINYHOCTHbIM, MPeAMETHLIM U MeTanpeAMeTHbIM pe3ynibTataM 00y4YeHus, a Takxe
YUMTbIBAeT HeOOXOAMMOCTb pean3aumnm MeXMpeaMeTHbIX CBA3en (QU3NKKU C
eCTECTBEHHO-Hay4YHbIMY Y4ebHbIMKN NpeaMeTamn. B Hell onpedenstoTcs OCHOBHbIE
LleNn n3yYeHns (PU3NKN Ha YPOBHe cpedHero obLero obpasoBaHuns, NiaHMpyemble
pe3ynbTaTbl  OCBOEHWA  Kypca  (DM3MKW:  JINYHOCTHbIE, MeTanpeaMeTHbIe,
npeameTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no n3rKe BK/IOYAET:

o MNJIaHMPYeMble pe3ynbTaTbl OCBOEHUSA Kypca (M3nKn Ha 6a30BOM YpPOBHe, B

TOM YuCne nNpeaMeTHble pe3y/nbTaTbl Mo rogam 00y4eHus;

e COAepXaHue yyebHoro npeameta «Pusnka» No rogam 06yyeHus.

du3mka Kak Hayka O Hambonee 0O6LIMX 3aKOHaX MpUpoAbl, BbICTynas B
KayecTBe y4ebHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIN BKag B CUCTEMY
3HaHW 06 OKpyXKatoLLeM Mupe. LLIKO/IbHBIA Kypc (PU3NKN — CUCTEMOO0OPasYHOLLNIA
A9 eCTECTBEHHO-HaY4YHbIX YUYeBOHbIX MPeAMETOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLECCOB W SIBMEHWIA, WU3y4YaeMbIX XUMUER, 6Guonoruen,
(hm3myeckoin reorpadmein M acTpoOHOMMEN. WCNONb30BaHWME W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pasHo06pasHbIX TEXHO/IOMMIA B Cpepe S3HepreTMKM, TpaHCNopTa, 0CBOEHMS KOCMOCa,
MOSTly4eHUs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMM W ApYrux. M3yyeHue
(131K BHOCUT OCHOBHOW BK/1az, B POPMMPOBaHME eCTECTBEHHO-HAYUYHOIN KapTUHbI
Mypa obyuvatolmxcsi, B (DOPMUPOBaHME YMEHWI MPUMEHSATb HayYHbIA METOZ
MO3HAHWA NMPY BbINONIHEHUN UMM YUeBHbIX UCCNeA0BaHWA.

B ocHOBY Kypca (pu3nKun A5 ypoBHA CpefHEero o6Lero 06pasoBaHns nonoxeH
PS4 MAEN, KOTOPble MOXKHO pacCMaTpuBaTh Kak NPUHLMMNbI ero NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C Hell KypC SBNAETCA JIOrMYECKU
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil MaTepuan 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 (U3MYeckor HayKu, OCMbIC/IEHME CBSI3WM Pa3BUTUS
(hn3mKmM C pa3BUTMEM OOLLIECTBA, & TAKXKE C MUPOBO33PEHYECKMM, HPABCTBEHHbIMY
1 3KOIOTMYECKMU NpobiemMamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc pU3nMky npegnonaraeTt 3HaKOMCTBO
C LUMPOKNUM KPYrOM TEXHWYECKUX M TEXHONOrMYECKUX MPUIOXEHUIA N3YUYEeHHbIX
Teopuii 1 3aKOHOB.

Hoess  oxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1eMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paLnoHaIbHOro NPUPOA0N0AL30BAHNA U 3KOMOrMYeCKOo 6e30MacHOCTH.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06paszoBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHLMNOB B COBPEMEHHbIX MPeACTaB/IEHNAX O NPUPOAE, rPaHMLaxX MPUMEHMMOCTH
Teopwit, 4N ONUcaHUA eCTeCTBEHHO-HAYUHbIX SIBMIEHWIA U MPOLLECCOB).

CUCTEMHO-[eSATENbHOCTHbIA MOAXOA B KypCe (hM3UKU peannsyeTcs npexae
BCEro 3a CYET opraHu3aumm 3KCNepuMeHTa/IbHON AeATeNlbHOCTU 00y4atoLLMXCS.
[1ns 6a30BOro YpoBHS Kypca (PU3NKN — 3TO UCMO/b30BaHNE CUCTEMbI (DPOHTA/TbHbIX
KpaTKOBPEMEHHbIX 3KCMEePUMEHTOB 1 1ab0paTopPHbIX PaboT, KOTOpbIe B MPOrpaMmme
No (un3nKe 06bEAUHEHbI B OOLLMIA CMUCOK YYEHUYECKUX MPaKTUYECKMX paboT.
BblgeneHne B ykasaHHOM nMepeyHe /1abopaTopHbIX pPaboT, MPOBOAMMBIX NS
KOHTPO/A U OLEHKWN, OCYLLECTB/AETCS yYaCTHMKaMN 06pa3oBaTe/ibHOro npowecca
ncxoas 13 0COBEHHOCTEN MMaHMPOBaHUA M OCHaLleHUs KabuHeTa (msmku. Mpu
3aTOM 00ecneymBaeTcAa OBMafleHne OO6yvaloWMMUCA YMEHUSAMW  MPOBOAUTH
KOCBEHHbIE W3MEPEHUs, WCCNeA0BaHNSA 3aBUCUMOCTEN (DU3NUYECKMX BENNYUH U
MOCTaHOBKY OMbITOB MO NPOBEPKE NPEA/IOKEHHbIX TMMNOTE3.

BonbLLOe BHMMaHWE YAeNAeTCs PELUEHNIO PACHETHBIX M Ka4eCTBEHHbIX 3a/au.
Mpy 3TOM ANA pacyYETHbIX 3a4ay NPUOPUTETOM ABNAKOTCS 3a4a4n C SBHO 3aaHHOM
(m3nyeckol Mofenblo, MO3BONAIOWME MPUMEHSATb  M3YYeHHble 3aKOHbl W
3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus 13
pasHbIX pas3fenos. [ KaueCTBEHHbIX 3afa4y NPUOPUTETOM ABMSKOTCA 3alaHus Ha



0OBACHEHME NPOTEKAHUA (PU3NYECKUX SABNEHWUIA UM MPOLIECCOB B OKPYXKatoLLen
XWU3HK, Tpebyowme BblbOpa (MU3NYECKON MOAEN AN CUTyauumn MpakTUKo-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootetcTBMM € TpeboBaHMAMM PTOC COO Kk maTepuanibHO-TEXHUYECKOMY
obecneyeHnto y4yebHOro npotecca 6a30Bblil YPOBEHb Kypca (PU3MKM Ha YPOBHE
CpeAHero oobuiero obpasoBaHUs AO/MKEH M3y4vaTbCs B YC/IOBUSAX MPEAMETHOrO
KabuHeTa (M3VKN WU B YCNOBUAX WHTErPMPOBAHHOIO KabwHeTa MpeaMEeTOB
eCTeCTBEHHO-Hay4yHOro umkna. B kabuHeTe (pM3NKN OOMKHO 6bITb HEOOXOAMMOE
nabopaTopHoe 060pyAoBaHWe [A15 BbIMO/HEHWS YKasaHHbIX B MNporpamme o
(hM3MKe YUeHNYECKMX NMPaKTUUEeCKMX paboT 1 AeMOHCTPaLMOHHOe 060pyA0BaHNE.

[leMOHCTpaunoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUU C
MPUHLUMNOM  MWHUMaNbHOM  [OCTaTOYHOCTM U 0bGecrneymBaeT MOCTaHOBKY
MePeYnCIeHHbIX B MporpaMMe Mo (M3nKe K/YeBbIX AEeMOHCTpauuii  ans
NCCNeAoBaHNA  M3y4YaeMblX  SBIEHWA U MPOLECCOB,  AMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUIA.

NabopaTopHoe o06opyaoBaHMe A/ YYEHUYECKMX MPAKTUYECKUX paboT
(hopmupyeTcs B BUAE TemMaTMUECKUX KOMMJEKTOB M 06ecrneyvnBaeTcs B pacyéte
O4HOr0 KOMMN/eKTa Ha [BYX o0bydvawowmxcd. TemaTMyecKmMe KOMMEKTbl
nabopatopHoro o06opyaoBaHuA [OO/MKHbI OblTb MOCTPOEHblI Ha KOMMJIEKCHOM
MCMO/b30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MepPUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1ab0paTopuia.

OCHOBHbIMW LIeNIAMU U3y4eHUs (U3NKK B 06LLIEM 06pa3oBaHMM ABNAKOTCS:

o (hOpMUpOBaHME WHTEpeca W CTPeMSIEHUS OOyYaloLWMXCA K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYa/lbHbIX U TBOPYECKMX
CMOCOBHOCTEWN;

e pas3BuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAe NMO3HaHMS U POpPMUpPOBaHME
NCCNeL0BaTeIbCKOr0 OTHOLLEHNS K OKPYXXatoLL MM AB/IEHUAM;

o (hopMUPOBaHME HAYHHOIO MMPOBO33PEHNSA KaK pe3y bTara U3yyeHns OCHOB
CTPOEHUS MaTepPUn N (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (hopMUpPOBaAHME YMEHWUA OOBACHATL SABMEHMS C  WCNO/Mb30BaHMEM
(M3MYECKNX 3HAHWI N Hay4YHbIX [10Ka3aTe/bCTB;

o (popmMuMpoBaHME MpPeACcTaBNeHUIA O PO (U3MKN AN Pas3BUTUSA APYrUX
€CTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

[ OCTKEHNe 3TUX LieNeit 06ecneymBaeTCa peLleHneM Cneayowmnx 3aay B

npouecce M3y4veHust Kypca (PU3NKN Ha YPOBHE CpeaHEro o6LLero o6pasoBaHus:

e NPMOBPETEHMNE CUCTEMbI 3HAHMIN 06 0BLLNX HM3NYECKMX 3aKOHOMEPHOCTSIX,
3aKOHax, TeopusX, BK/IOYAA MEXaHWKY, MOMNEKYNAPHYI0  (DU3NKY,
3N1EKTPOANHAMMKY, KBAHTOBYHO (DU3VKY U 3/1EMEHTbI aCTPOPU3NKU;



o (hOPMUPOBAHNE YMEHWUA MPUMEHATb TEOPETUYECKMEe 3HaHUA AN
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PeLLeHNIA B MOBCEAHEBHOMN XKU3HU;

e OCBOEHMe CMoCcO60B peLleHnst pPas3/IMYHbIX 33f4ad4 C SBHO 3alaHHOM
(hm3nyeckorM Mofenblo, 3adad, MoApasymMeBatoLMX CaMOCTOATE/IbHOE
co3zfaHve IM3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3adauln;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHUS Ha OKPYXKAIOLLLYHO
Cpeay,

e OB/aJeHVe MeToZaMn CaMOCTOATE/IbHOTO MaHWPOBaHWUA U MPOBeAEHUS
(M3MYECKNX IKCMEPUMEHTOB, aHa/M3a M MHTEeprpeTauumn MHgpopmaumu,
ornpegeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[laHMe YCMOBWUIA ANA Pa3BMTUA YMEHUIA NPOEKTHO-UCCNEA0BaTeIbCKON,
TBOPYECKOWN [eSATENIbHOCTH.

Ha wn3syyeHve (u3nkm (6a30BblA YPOBEHb) Ha YPOBHE CpefHero o6LLero
o6pasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Heflefto).

MpepnaraemMblit B nporpaMme Mo (hM3MKe nepeveHb /1a6OPaTOPHbIX K
MPaKTUYECKUX paboT ABMSETCA pPEKOMEeHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYaSIbHbLIX
0C0BEHHOCTeN 00yYatoLLMXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHWUA OKPYXKAHOLLEro
Mupa. Ponb 3KCNepUMEHTa U TEOPUM B NPOLIECCE NO3HAHMS NPUPOAbLI. DKCMEPUMEHT
B (n3mKe.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haytlele r’MnoTe3bl.
PU3nNYeCKNe 3aKOHbI U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA Cbl/l3l/|‘—|€CKI/IX 3aKOHOB.
[MpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CB060AHOE NageHue. YCKopeHne CBOGOAHOr0O NaieHus.

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

TexHMYecKne YCTPOWCTBA W 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.

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



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcuTenbHoCTM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosuuumn cun. BTopoi 3akoH HetoToHa Ans
maTepuanbHON TOUKWU. TpeTunin 3aKoH HboTOHA 4151 MaTepuasibHbIX TOYEK.

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KavyeHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUSA U cuia TPeHUs NokosA. KoshpuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIro Tena.

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

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBMCMMOCTb CW/Ibl YIIPYTOCTU OT Aedhopmauuu.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yyeHne aBvKeHMS GpycKa No HaKNOHHOW MIOCKOCTM.



ViccnefoBaHve 3aBUCMMOCTM CUM YMPYrOCTU, BOSHUKAKOLWMX B MPYXUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

MMnynbC MaTepuasibHOW TO4YKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIy/bCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMYECKOWN 3HEeprum.

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

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

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTeHUMaNbHON 3HEPTUN B KMHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnenosaHne €BA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHbIE MOMOXEHNA MOﬂEKyﬂHpHO—KMHeTMHECKOM Teopn N nX OnbITHOE
060CcHOBaHVe. BbpoyHOBCKOe [ABMKeHWe. [Aunddysus. Xapaktep [LBUKEHUA U
B3aMMO/ENCTBMSA YacTul, BelecTBa. Mogenu CTPOeHUs ras30B, XWUAKOCTER W
TBEPAbIX TEN U 06BACHEHME CBOWCTB BELLECTBA Ha OCHOBE 3TUX MoAeneit. Macca u
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

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



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

TexHU4Yeckne YCTpOMCTBA W MpPaKTUYECKOe MPUMEHEHUE: TEPMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [MCKPETHOE CTPOeHWe BeLLecTBa, (oTorpaum
MOJIEKY T OpraHUYeCcKnX coenHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6poyHOBCKOIO [ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogenb, UNICTpUpYoLWwas NPUPoAyY AaBNeHUs rasa Ha CTeHKWU cocypa.

OnbITbl, WNMKOCTPUPYIOLLIME YPaBHEHME COCTOAHWUA MAeaslbHOrMo rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHe mMaccbl BO3yxa B KMAaCCHOM KOMHaTe Ha OCHOBE W3MEPEHWIA
06bEMa KOMHaTbI, JaB/IEHNA U TeMMepaTypbl BO3yXa B HENA.

KccnenoBaHme 3aBUCMMOCTI MeXy NapamMeTpaMy COCTOSHUS Pa3peXkeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMmMyecKkas cucteMa. BHYTPEHHSS 3Heprus TepmoAvHaMUYECKOn
CUCTEMbI 1 Cnocobbl eé n3meHeHNs. KonmyecTso TensioTbl U paboTa. BHYTPEHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tensionepegauw:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

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

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
Mpeobpa3oBaHNs 3HEPrMM B TeMOBbIX MalumHax. KoaghuuMeHT nones3Horo
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHU4YecKkne YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHMe: [ABuUraTesib
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

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

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT Mo aanabaTHOMY pacLUMpeHnto Bo3ayXa (ONbIT C BO3AYLLUHbIM OTHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
ABurarens.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépaoe Teno. Kpuctanimyeckme n amopHble Tena. AHU30TPOMNMSA CBOMUCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble maTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmauus.

YpaBHeHWe Teni0Boro 6anaHca.

TexHU4YeckMe YCTPOMCTBA WM MPaKTUYECKOe TMPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, KaNOPUMETP, TEXHOOMMU MOyYeHU COBPEMEHHBLIX MaTepuasios, 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.

[eMOHCTpaumsa KpucTansios.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

13mepeHme 0THOCUTE/IbHOW BaXXHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
dneKTpmn3aumsa Ten. DNeKTPUYECKNiA 3apsaa. [1Ba Baa aNeKTpUUECKnX 3apsiaoB.
MpoBOAHWKK,  AVNSNEKTPUKA U MOMAYNPOBOAHUKWA.  3aKOH  COXPaHeHus
3NEKTPUYECKOro 3apsja.
B3aumogeiicTeme 3apafoB. 3akoH KynoHa. ToYeyHbI 3N1eKTPUYECKUIA 3apsif.
AnekTpuyeckoe nose. HanpsXEHHOCTb  3MEKTPUYECKOro nond.  lpuHumn



Cynepno3vuuun sneKTpUYecKnx noner. JIMHUM HanpsXXEHHOCTU 3NEKTPUYECKOrO
nons.

PaboTa cun anekTpocTaTuyeckoro nond. MoteHuman. Pa3HOCTb NOTEHLNA/OB.
MPOBOAHMKN N [OM3NEKTPUKM B 3/1IEKTPOCTATMYECKOM nofe. [ManekTpuyeckas
MPOHML,AEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb MIOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKeHHOro KOHAeHcaTopa.

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

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUA 3N1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCMMOCTb  3MEKTPOEMKOCTM MNAIOCKOTO KOHAeHcaTopa OT  M/owaamn
MNACTVH, PaCCTOAHUA MEXAY HUMMW U AN3NIEKTPUYECKOV NPOHNLLAEMOCTH.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3MepeHne 3neKTPOEMKOCTY KOHAEHcaTopa.

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

ONeKTPUYECKNIA TOK. YCMOBMSI CYyLLECTBOBAHWUA 3/MEKTPUYECKOr0 TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SneKTpnYeCcKoe COMPOTUBAEHME. YAeNbHOe COMPOTMB/IEHNE BeLLECTBa.
MocnepoBaTenbHOE, NapansieNlbHoe, CMEeLLIaHHOE COeUHEHVE NMPOBOAHMKOB.

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

SNEKTPOABMXKYLLAS CWMa U BHYTPEHHEe CONPOTMBNEHME MCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NneKTpUYeckoi 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.
INeKTPONNTMYECKAs AnccoLmaums. NeKTPOm3.



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

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHME: 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 HanpsXXeHus.

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

CwmeLlaHHoe coefjMHeHue NPoBOAHNKOB.

MpsAmMoe WM3MepeHWe 3MeKTPOABVKYLLE cufibl. KOpOTKOe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHEro ConpoTUB/IEHMS.

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

MpoBOAMMOCTb 3/1EKTPOSINTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOr0 COeIMHEHNSA PE3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTMB/IEHUSA.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kiacce OCYLLECTBAETCA C
YYETOM cofepyKaTeNlbHbIX MeXMNPeAMETHbIX CBA3E C KypcamMu MaTemaTuKu,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeHAA  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI 1 UX MPOEKLUNN Ha OCU KOOPAUHAT, CNI0OXeHNe BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens0006MeH XUBbIX OpraHnM3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBeCHUE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/1, MO/lb
BeLLecTBa, MONISIpHas Macca, Ten/10Bble CBOMCTBA TBEPAbIX TeN, XXMAKOCTEN 1 rasos,



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

Teozpagpus: BNAKHOCTb BO3yXa, BETPbI, GApOMeTp, TEPMOMETP.

Texnonozus: NPeodbpPa3oBaHMe ABVXKEHWIA C UCTONb30BaHWEM MEXaHWU3MOB,
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 YuUCle HaHOMaTepuanoB, WU
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

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 /MHWMIA  WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme 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
NHAYKUMN Papages.

BuxpeBoe 3neKTpuyeckoe rMone. SNEeKTPOABMXKYLLAA cuna MHAYKUAN B
NPOBOAHMKE, ABUXYLLEMCA NOCTyNaTe/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, 3NEeKTPOMAarHUTbI, 3MEKTPOABUraTeNlb, 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.

#BneHne camOMHAYKLMW.

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 ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. MNepuod, 4YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
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.

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

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

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHWNE: 3NIEeKTPUYECKIIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3/1eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHne 3aTyxatoLmx KonebaHWia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

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

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60JIHblL

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.

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHOi BonHe. CBoOICTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsIeHne, nongapusaums, 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,
paanonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpoCcTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPesioMIeHNs MeXaHUYeCKUX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

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



VccnefnoBaHve CBOMCTB 3/IEKTPOMArHUTHbIX BOJTH: OTPaXKEHWE, MPeIoMIIEHNE,
nonapusauma, gndpakuna, MHTeppepeHums.

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 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

CobwupatoLme 1 paccerBaroLLme MH3bl. 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 KOrePEeHTHbIX MCTOYHWKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM 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 oTpaXKeHWe. Mogenb CBETOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenu MMKpocKona, Teseckona.

HabntogeHve nHTepepeHLMn cBeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

[Mony4yeHne crnekTpa ¢ NOMOLLbH NPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabntogeHve nonspusauum ceeta.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3mepeHue nokasaTens NpesioMIeHNs CTeKNa.



VccnefnoBaHve CBOVCTB M300PaXKeEHNI B TMH3AX.
HabntogeHve aucnepcum 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.
OTHOCUTENILHOCTbL OAHOBPEMEHHOCTU. 3amen/IeHNe BPeMeHU U COKpaLleHue
[ANTVHBI.
JHeprus n UMNynNbC PeNaTUBUCTCKOM YacTuLbl.

CBA3b Macchl C 3H€pf|/|€|7| N NMIMYJIbCOM peﬂﬂTMBMCTCKOM HacTuubl. 3Hepr|/|ﬂ
MoKo4.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3N 3HEPTUN POTOHA C ero YacTOTOW. SHeprus
N UMMY/bC (DOTOHA.

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

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XUMKMYeCKoe aeincTBme CBETA.

TexHU4YeckMe YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

P oTO03hheKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

iccnenoBaHme 3aKOHOB BHeLLHero hotoaddekTa.

CseToanog.

ConHeyHasn barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTuu,.
MnaHeTapHasd Mogenb aTtoma. [loctynatel Bopa. W3nydeHue u nornoLleHue
(bOTOHOB npW nepexofe aToMa C OAHOr0 YPOBHAI 3HEPrMM Ha ApYyron. Buabl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BO/HOBOM
Ayann3m.

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHn4Yeckne YCTPOWCTBA M MpPaKTUYECKOe MNPUMEHEHME: CNeKTPasibHbIN
aHanM3 (CNeKTpocKon), nasep, KBaHTOBbLIA KOMIMbIOTEP.

Jlemoncmpayuu



Mogenb onbiTa Pesepopaa.

OnpefeneHve 4NMHbI BO/HbI f1a3epa.

HabnoeHne NMHenYaTbIX CNEKTPOB NU3/TyUYeHWS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabnofeHne NMHeYaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCNepuMeHTbI, [0KasblBaloLMe CMOXHOCTb CTpoeHus sgpa. OTKpbITUe
paanoakTMBHOCTK. OnbITbl Pe3epopaa no onpeseneHnto cocTasa pagvoakTUBHOIO
n3nyyvenns.  CeoilctBa  anbha-, OeTa-, ramMma-usnyyeHus.  BnvsHue
PaAMo0aKTUBHOCTI Ha XXMBble OpraHn3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HykoHHas mogenb agpa [eni3eH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3y4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

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

AnepHble peakuyun. [leneHne n cUHTE3 saep.

AnepHbId  peakTop. TepMOoAdepHbIA CUHTE3. [1po6nemMbl U MEPCMEKTUBbI
AAEPHON 3HePreTUKN. KOOTNYECKINE aCMeKTbI SAEPHON SHEPTETUKN.

AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaumm afieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBUA. EAUHCTBO (DM3MYECKOW KapTUHBI MUpa.

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

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

ccnenoBaHme TpekoB YacTu, (Mo rotoBbIM hoTOrpausam).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

JTanbl pa3BuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
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. [marpaMma «CnekTpasibHblil Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [15 3BE3[ [/1aBHON MOCNeL0BaTe/IbHOCTU. BHYTpeHHee CTpOeHue



3BE34. CoBpeMeHHble NPeACTaBEHMA O NMPOUCXOXAEHUN 1 3BooLUMKM ConHua u
3BE3[,. JTanbl XXU3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
["anakTuke. Tunbl ranakTuK. Pagnoranaktmkyu 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 MCNONb30BaHWEM KOMMbIHOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NoNoXKeHNs HEOGECHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM ©M  acTPOHOMUW B  3KOHOMMYECKON, TEXHOJIOTMYECKOWA,
COLMasIbHOM N 3TUYECKOM chepax AeATeNIbHOCTM Ye/I0BEKa, PO/b U MECTO (PU3UKM U
aCTPOHOMUM B COBPEMEHHOW Hay4HOW KapTUHe Mupa, posib (hM3NYECKON Teopun B
(hopMUpOBaHUM NPeACTaBNEHNIA O (DM3NYECKOW KapTUHE MMPa, MECTO (hM3NYECKOM
KapTUHbI  MMpa B  00WEM psgy  COBPEMEHHbIX  eCTECTBEHHO-Hay4YHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MoNI0rnN, XMMUK, reorpamm 1 TeEXHOIOTUN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YpaBHEHWI, TPUTOHOMETPUYECKME
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeaeneHne Naowann NaocKuxX uryp n oobeéma Ter.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB W MOMEKY/1, KpUCTa/IINYecKas CTPYKTYpa TBEPAbIX
Ten, MexaHn3mbl 06pa30BaHNA KPUCTA/INIMYECKON PELLETKM, CNEKTPaSIbHbIA aHan3.



l'eocpaghusi:  MarHWTHble nNoOMOCa  3eMAN, 3a1eXW  MarHUTHbIX  PYL,
(hoTOCHEMKA 3eMHOM NMOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NNHUW  3N1EKTponepeday, reHepatop MepemMeHHOro TOKa,
3NeKTpoABUraTe/lb, MHAYKUMOHHAA Meyb, pajap, PaguonpuémHuK, Tenesunsop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMU

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

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNS Y4eOHOro npeameta «PU3nKa» A0MKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpUeHTaUMiA,  MO3UTUBHbLIX  BHYTPEHHMX  YOEXAEHWIA, COOTBETCTBYHLLNX
TPaAWLUMNOHHBIM LIEHHOCTAM POCCUMIACKOrO O6LLECTBA, PacLLUMPEHNE XXM3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

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

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxnaHCKoro
obLLlecTBa, y4aCcTBOBaTb B CaMOynpaB/ieHNN B 06pa3oBaTe/lbHOM opraHu3aunu;

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

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

ChOpMMPOBAHHOCTb POCCUIACKON IpaXKAaHCKOM NAEHTUYHOCTI, NaTPUOTU3MA,;

LIEHHOCTHOE OTHOLLEHME K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUIACKMX YUYEHbIX B 0611aCTV (IN3NKN N TEXHUKN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chopMmMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 MNOBeAEHNS;

CMOCOOHOCTb OLEHMBATL CUTYaUMIO U MPUHMMATb OCO3HAHHbIE PELUEHMS,
OPUEHTMPYSACb Ha MOPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTW, B TOM 4uCNe B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOr 0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETMYECKOE OTHOLLEHME K MUPY, BK/TKOYas 3CTETUKY Hay4YHOro TBOPYECTBa,
NpUcyLLIEro hM3nNYeCKon Hayke;

5) TPpy10BOT0 BOCTIMTAHUSI:



WHTEPeC K pasMyHbIM cepam NpogecCUOHaIbHOW AeATe/IbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOI, YMeHWe COBEpPLLATb 0CO3HAHHbIN BbIOOP
OyayLein npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE XKM3HEHHbIE M/1aHbl;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMo 1 caMo0bpa3oBaHM0 B 06/1aCTu
(hM3NKIN Ha NMPOTSXKEHWNU BCEW XKNU3HM;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KO/IOMMYECKON Ky/bTYpbl, OCO3HaHWe Tr/106a/bHOro
XapakTepa 3K0N0rnyeckmx npobnem;

NNaHMPOBaHME N OCYLLLECTBNEHME AEACTBUIA B OKPYXKatoLLLE cpefie Ha OCHOBE
3HaHWS Lienei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE MMEHLLIMXCA 3HAHWI MO PU3NKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTb MWUPOBO33PEHUS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKN;

OCO3HaHMe LEHHOCTU Hay4yHOW [eATefIbHOCTM, TOTOBHOCTb B MpoLecce
N3yYeHUs (IU3NKK OCYLLLECTBNATb NMPOEKTHYHO N UCCNIEA0BATE/TbCKYHO AeATeNbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (hOPMY/NIMPOBaTb M aKTya/M3MpoBaTb  MpPobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpenenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTW W MPOTUBOPEYNs B paccMaTpuBaeMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabartbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMEeRLLMXCS
MaTepuasibHbIX N HEMaTEPUa/IbHLIX PECYPCOB;
BHOCUTb KOPPEKTMBLI B AEATENbHOCTb, OLIeHMBaTbL COOTBETCTBUE PE3y/IbTaTOB
LIeNsiM, OLIeHMBAaTb PUCKM NOCNeACTBU AeATeNbHOCTY;
KOOPAMHMPOBATb U BbIMOHATL PaboTy B YCOBUAX PeasibHOro, BUPTYa/lbHOro
N KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pa3BMBaTb KpPeaTMBHOE MbILL/IEHME MPU PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BNageTb Hay4yHOW TEPMUHOMIOTMEN, K/OYEBLIMUA MOHATUAMU U METoAamu
(h13nYeCKoin HayKu;



B/lafieTb HaBblKaMK y4ebHO-MCCe[0BaTeIbCKOM M NMPOEKTHON AeaTeNbHOCTH
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOVCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MEeTO/0B NO3HAHWUS;

BMafleTb BUAAMW  [eATENbHOCTM MO  MONYYEHUIO HOBOTO 3HaHWUSA, 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,
BblABUIaTb rMMNoTe3y eé peLleHns, HaXoAUTb apryMeHTbI A5 oKa3aTeNbCTBa CBOUX
YTBEPXXAEHWNIA, 331aBaTb NapameTpbl Y KPUTEPUU PeLLEeHNS;

aHa/M3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayuM B 06pa3oBaTe/bHOM
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, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKaloLLMe a/lbTepPHATUBHbIE PeLLeHNs.

Pabora c nndopmanueii:

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
TEXHOJIOTNIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKATMBHbIX M OpraHu3auMOoHHbIX
3a1a4 ¢ cobnoAeHNeM TPeb0oBaHMIA 3PrOHOMUKN, TEXHUKM 6E30MacHOCTU, TUITUEHBI,
PecypcocOepeXxeHuns, MpaBoOBbIX M 3TUYECKUX HOPM, HOPM MH(OPMaLMOHHOM
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;
pacno3HaeaTb  MNPEeAnoCbINKN  KOHAMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTbI;



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

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 BKMafa U KaXKAoro 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 OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MNPO6GJEMbl, CTaBUTb U (DOPMYNNPOBATH
COOCTBEHHbIE 3a/1auu;

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 NPUOOPETEHHDIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO M MPOSAB/IEHMIO 3pyaMUMM B 061acTy
(h131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

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

1CMoMb30BaTh NMPUEMBI pPeieKCUN ANS OLEHKU CUTYauuu, Bbibopa BEPHOMO
peLleHuns;



YMeTb OLIeHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHUs MO KX
CHVDKEHWIO;

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
COBEpLLEHCTBYeETCHA 3AMOLMOHa/TbHBII WHTENNEKT, 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 NPOSABNATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycriexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHWe [AeCTBOBaTb WMCXOAA M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BKJIKOYatoLLeld CnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW  OCYLLEeCTB/IEHUM OOLLEeHMs,, CMNOCOBHOCTL K
COYYBCTBMIO U COMEPEXMBaHUIO;

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

NNPEAMETHBIE PE3YJIBTATBI

K koHLy 06y4eHus B 10 kiacce NpeAMeTHble pe3y/nbTaTbl Ha 6a30BOM YpOBHE
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Posib U MecTo (PU3NKM B POPMUPOBaAHMK
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOOMMIA, B NPaKTUYECKON LeATeNbHOCTU NIOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTtepuasibHas TouKa, MHepumaibHas cuctema oTcuéTa, abCconoTHO TBEPLOE Teso,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYeCcKUX 3aaay;

pacnosHaeatb usnyeckme ABneHns (MPoLecchl) U 00BACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHWS BeLlecTBa M



3NEKTPOANHAMUKIN: paBHOMEPHOE 1 paBHOYCKOPEHHOE NPSAMO/IMHEHOE ABWKEHNE,
CBOOOAHOE MajieHve Tes, ABMXKEHME MO OKPY)KHOCTU, UHepUMs, B3aUMOAENCTBME
Ten, Andggysns, 6poyHOBCKOE [BUXKEHWE, CTPOEHME XXUAKOCTEN U TBEPABIX Ten,
N3MeHeHNe 06bEMa Ten MpU HarpeBaHUWM (OXNaXAEHWUK), Tenj0BOe paBHOBECUE,
ncrnapeHve, KOHAeHcauuns, NnaB/ieHne, KpUCTan3auns, KWMeHue, BNaXKHOCTb
BO3[yXa, MOBbILIEeHVEe AaB/eHNs rasa Mnpu ero HarpeBaHWM B 3aKPbITOM COCY[E,
CBA3b Mex/y napaMeTpamy COCTOAHWA rasa B M30MpoLeccax, neKTpusauma Ten,
B3aMMO/ENCTBME 3aps/0B;

OMUCbIBATb MEXaHWYeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMUMHBI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
NUMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUManibHas 3Heprus, mMexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb;, MPU OMMWCaHUW MNPaBWIbHO TPaKTOBATb
(PM3NYECKNIA CMBICT UCMOSb3YEMbIX BE/IMUYMH, WX 0603HAYEHMS W eaMHMLBbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble TenjoBble CBOWCTBA Te/l U TEnJoBble SAB/EHUS,
NCMonb3ys (M3MYeCKMe BeNMYUHLL [aBfieHWe ras3a, TemnepaTtypa, CpeaHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWXKEHUS MOJIEKY/, CpPefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEenioBOro [Asurartens; npu  onucaHum
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUYMH, UX
00603HayYeHNs W  eAuHWLbI, HaxXoAUTb  OPMY/bl, CBA3bIBAIOLWME  [LAHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNa (nMpouecchl), NUCMonb3ys PUNYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsi,
3NEKTPUYECKOE MoJsie, HaNPSXKEHHOCTL MONS, NOTEHUMaN, Pa3HOCTb NOTEHLMANOB;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
AaHHYI0 PU3NYECKYIO BE/IMUMHY C APYTUMW BENNYNHAMU;

aHaM3npoBaTb (DM3NYECKMe NPOLECChl U ABMNEHUS, UCMOMb3ys (PU3NYECKME
3aKOHbI N NPUHUMNLI: 3aKOH BcemMupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprumn, 3aKOH COXpaHeHWs MMMY/bCa,
MPUHLUMN CYNeprnosnummM Cu, MPUHUMN PaBHOMPaBUA WHepPUUaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLecTBa, rasoBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMmM TEMNOBOr0 ABMXXEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPMYECKOro 3apafa, 3akoH Ky/oHa, npuv 3TOM pa3nnyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4YeckKoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTn) NPUMEHUMOCTWU;



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  (M3NYECKUMW  BeIMYMHAMU  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;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKO MOZESbHO,
NCMoMb3ys (In3nYecKme 3aKOHbI Y MPUHLMNLI, HA OCHOBE aHaIn3a YCNoBUA 3aa4uu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3afa4u: BbICTpamBaTb IOrMYECKN HENPOTUBOPEYNBYIO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme SABNeHns;

MCNONb30BaTh NPU PeLLEHNN YYeBHbIX 3aa4 COBPEMEHHbIE MHPOPMALMOHHbIE
TEXHONIOMUN A1 NOUCKA, CTPYKTYPMPOBaHUSA, MHTepNpeTaumn U npeacTaBieHuns
Yy4eOHON W Hay4yHO-MONyNAPHOM WHMOPMaLUK, MOMYYEHHOW W3  Pa3/INYHbIX
MCTOYHUKOB, KPUTUYECKN aHaIM31POBaThb NoyyYaeMyto MHDOPMaLUIO;

NPYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB 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 BbINOHEHWEM pPa3/INYHbIX COUMATbHBIX POSeN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN 1
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K koHLy 06y4eHus 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 TPaHuLUbl MPUMEHEHWUA UN3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbIA 3/1eKTPUYECKUIA 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 PacnpoCTpaHeHWe CBEeTa, OTPaXeHWe, MpPeOM/IEHUE,
NHTepdepeHUns, audpakumMs W nonspusaums  CBeTa, AMCNEpcUs  CBETa,
(hoTO3NEKTPMYUECKUIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEHNE, BOSHUKHOBEHME
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 MOTEHLMANOB, 3NEKTPOABMXKYLLASA Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cvna JlopeHua, WHAYKTUBHOCTb
KaTyLUKKN, 3SHEPrus 3MeKTPUYECKOro WU MarHWTHOrO Monel, nepuog M 4actoTa
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsf 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 3/IEKTPOMArHUTHLIX BOJH, AAMHA BOSHbI Y
yacToTa CBETa, 3Heprus 1 UMnynbc hoTOHa, Nepmoa nonypacnaaa, sHeprus CBA3u



aTOMHbIX ffep, NPV OMUCaHUW MpPaBWIbHO TPAKTOBAaTb (U3UYECKUA CMbICT
NCMO/Mb3YeMbIX BEIMYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIUMCNATbL 3HaYeHWE (PU3NYECKOIN BENNUYNHDI;

aHaM3pPoBaTb (PU3NYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbl W MPUHLUMMBI: 3aKOH OMa, 3aKOHbI MOC/ef0BaTe/IbHOro 1 napasne/nbHOro
COeAMHEHUS TMPOBOAHWKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3/eKTPOMAarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHEHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JUHLWTENHA AN (oToadeKTa,
3aKOH COXpaHeHUsi 3Heprum, 3aKOH COXpaHeHWUs UMMynbca, 3aKOH COXpaHeHWs
3/IEKTPUYECKOTO 3apsda, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH PafiM0aKTUBHOrO pacnaga, npy 3TOM pas3/inyaTb CIOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemMaTuMyeckoe BblpaKeHMe W YycnoBua (rpaHuupl, 061acTi)
MPYMEHNMOCTH;

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

CTPOUTb W OMUCbIBATb W300paXEHMe, CO34aBAaEMOE MJIOCKMM 3epKasioMm,
TOHKOW INH30W;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMeA0BaHUIO  (DU3NYECKUX SBNEHUIA W©
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopmynupoBatb Npobnemy/3agayvy n runotesy y4ebHOro aKcnepumeHTa, cobumparb
YCTaHOBKY 13 MPeL/10)KeHHOro 060pyA0BaHus, MPOBOAUTL OMbIT U (DOPMYNNPOBATH
BbIBO/pbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (PU3NYECKNX BEMYUH, NPU
3TOM BblOMpaTb OMNTMMAIbHbIA CNOCO6 M3MEPEHUS M MUCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

1ccneaoBaTh 3aBUCUMOCTM PU3NYECKUX BEMUNH C UCMONb30BaAHNEM MPSMbIX
M3MEPEHNIN: NPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (PUKCUPOBATb pe3y/bTarTbl
MO/ly4YEHHOW 3aBUCUMOCTN (PU3NYECKUX BENIMYMH B BUAe Tabnmy, M rpagukos,
[enaTb BbIBOAbI M0 pe3y/nbTaTtamM 1ccnefoBaHus;

cobntogarte npasuia 6e3onacHoro Tpyga npv NpoBefeHUN UCCnefoBaHuUin B
pamkKax y4ebHOro sKCrnepuvMeHTa, Y4ebHO-MUCCefoBaTENIbCKON W MPOEKTHOW
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaTopHOro
0bopyaoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKOn MOZENbHO,
NCMOo/b3ys (hU3MYecKne 3aKOHbI Y MPUHLMNbLI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4auu
BbIGMpaTL (PU3NYECKYIO MOZENb, BbILENATb (IM3MUECKNe BENMUUHBI U (DOPMY/bl,
HeobXoanMble AN e€ peLleHWs, MPOBOAUTL PacyéTbl U OLEHMBATb PeaslbHOCTb
MO/Iy4YEHHOI 0 3Ha4YeHMS (IU3NUYECKOIN BE/IMYMHBI;



pellaTh KaueCTBEHHbIE 3aaui: BbICTPaMBaTh IOrMYECKI HENPOTUBOPEUNBYHO
LIeNMoYKy pacCy>XeHWn C Onopoii Ha M3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
m3nYeCKme ABNEHNS;

CMNONb30BaTh NP PELLEHNM YYebHbIX 3a1a4 COBPEMEHHbIE MH(OPMAaLMOHHbIE
TEXHONMOTMW [N MOUCKA, CTPYKTYPUPOBaHWS, UHTepNpeTauun 1 npeacTaBneHns
yyeOHOl W Hay4yHO-MOMYyNApPHOMA MHAOPMALMK, MOMYYEHHON W3  Pa3INYHbIX
NCTOYHMKOB, KPUTUYECKN aHaNIM3MPOBAThb MOMyYaeMyHo MH(OPMaLWIO;

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

NPVBOANTL NPUMEPbI BKNaa POCCUINCKMX U 3apYBEXKHBIX YUEHbIX-(N3MKOB B
pasBUTNE HayKW, B OOBSCHEHME MPOLIECCOB OKPYXKAKOLLEro Mupa, B pa3BuTUe
TEXHWKMN 1 TEXHONOTUIA;

MCMNONb30BaTb TEOPETUYECKIE 3HAHUS MO (PU3NKE B MOBCEAHEBHOM XXN3HW ANs
obecneyeHnss 6e30MacHOCTM NpU 06paLleHnn C npubopamn U TEXHUYECKUMM
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
MNaHMpPOBaTb AeATENbHOCTb B HECTAHAAPTHbIX CUTyaLMsX, afeKBaTHO OLEHMBATb
BK/a/], K&XXA0ro 13 y4aCTHMKOB FPYNMbl B PeLeHne paccmMaTprBaeMoli Mpobnembl.



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/7fA1bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
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
MToro 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.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

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



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

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
' pasnnyHbIX 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
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarHuTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaH1YecKmne 1 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' KonebaHus 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¢
WToro no pasgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON 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 DNemMeHTbl KBAHTOBOW OMNTUKK 6 Bubnmoteka 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:/}; £41007¢
WToro no pasgeny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

: A
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 u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypchbl

dPur3nKa — HayKa 0 npupoge.

1 HayuHble MeTZ bl I'IOC?H: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 KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNIbHOCTM NH0AEN
MexaHN4YecKoe ABMKEHME.

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

4 PaBHOMEpPHOE NPSIMONIMHEHOE 1 Bubnnoteka LLOK
[IBMXeHne 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 [BKeHne maTtepuanibHON TOYKN MO 1

OKPY>KHOCTY

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/ff0c3be8
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/ff0c3be8
HbloTOHa A4N19 MaTepuaibHOM TOUKM
TpeTwnii 3akoH HbloTOHa 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.edso00.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH Nyka. Bec Bubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHuns. KosthpuumeHT

13 TpeHus. Cuna conpoTUBIEHNS NPK Bubnnoteka LLOK
[ABWXEHUW Tena B XXNAKOCTU Un https://m.edso0.ru/ff0c3f76
rase
[MocTynatesnibHOe 1 BpaLlaTensHoe

14 [BWXeHMe abCoNtoTHO TBEPLOrO Bubnnoteka LLOK
Tena. MomeHT cunbl. [11e4o cunbl. https://m.edsoo.ru/ffOc41a6
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 CUJbl. Bubnnoteka LLOK

KuHeTnyeckasn 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

MaTepuanbHO ToUkK. Teopema 06
M3MEHEHNW KMHETUYECKOI aHeprim

17

MoTeHUnanbHasA aHeprus.
[MoTeHLUManbHas sHeprua ynpyro
AeopMMPOBaHHON MPYXXMHbI.
[MoTeHUManbHasa aHeprua Tena
BOIM3M NOBEPXHOCTUN 3eMnu

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

18

lMoTeHUManbHble U
HenoTeHUMasbHble cubl. CBSA3b
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
«KnHemaTunka. JuHamuKka. 3aKoHb!
COXPaHeHUs B MEXaHWNKe»

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

21

22

OCHOBHbIe MON0XKEHUS
MOIEKYNAPHO-KUHETNYECKON
Teopuun. BpoyHOBCKOe ABWKEHME.

Anddysnsa

XapakTep ABWKEHUSA 1
B3aVMO/ENCTBUA YaCTUL, BELL,ECTBA.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
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 paBHeEHWE
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

32

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

Y fenbHasa Tenn0EMKOCTb BeLLeCTBa.
KonnyecTso TennoTbl npu

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

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

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

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 MpoLeccoB B
34 npupoae. BTopoii 3aKoH bubnmoteka LIOK
PYROAE. P https://m.edso00.ru/ff0c6230
TEPMOAMHAMUKMN
35 MpuHumn geinctems n KN Bubnnoteka LLOK
TEens0BoM MallUHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konorunyeckme npobnembl
TEMnI03HEPreTUKN
O606LLaLLMIA YPOK
38 «MonL(I:K nu; Ha;/?pmvn(a 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. HaCbILLEHHbIN bubnmotexa LIOK
Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckume u
aMopgHble Tena. AHM30TpONUS
Pdp P Bubnnoteka LLOK
42 CBOWCTB KpUCTa/INOB. XXNaKune

KpucTa/bl. COBpEMEHHbIe
MaTepuabl

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/ff0c6820
nekTpu3auuns Ten. dNeKTPUYECKni
45 3aps p,EI,BaLLM a aNneKT VI‘-IZCKI/IX bubnuoreka 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 3NeKTPUYECKOro 3apaja
B3anmopelicTeue 3apsfoB. 3aKoH
47 KynoHa. TouyeYHbIi 3neKTpuYecKmin Bubnuoteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apag
Hanpsa»KéHHOCTb 31eKTPUYecKoro
48 nond. MpuHUmn cynepnosnumnm Bubnnoteka LLOK
3NEKTPUYECKUX NONen. JIMHUA https://m.edsoo.ru/ffOc6df2
HanpAXXEHHOCTK
PaboTa cun 3N1eKTpoCcTaTUYecKoro
49 rnons. NoteHuman. Pa3HOCTb Bubnmoteka LIOK
' 4 ' https://m.edsoo.ru/ffOc6f00
noTeHUnanos
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

59

NaboparopHas paboTa "N3mepeHne
3N1eKTPOEMKOCTI KOHAeHcaTopa"

MpWHUMN AENCTBUA U NPUMEHEHME
KOHZIEHCaTOPOB, KOMUPOBA/IbHOTO
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
COeIMHEHWS PE3UCTOPOB»

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTr0
TOKa. 3aKoH [xoyna-JleHua

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

ANeKTPOHHas NPOBOANMOCTb
TBEPAbIX METAN/IOB. 3aBUCMMOCTb

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



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

COMPOTVBNEHUS METAN/OB OT
Temnepatypbl. CBEPXMNPOBOAVMOCTb

DNEKTPUYECKMNIA TOK B BaKyyMe.

60 o
CBOMCTBA 3/IEKTPOHHbBIX MYYKOB
MonynpoBOAHMKM, X COBCTBEHHAS

61 N NprYMecHas NPoBOAUMOCTb. Bubnnoteka LLOK
CaolicTBa 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 CaMOoCTOATE/bHbIN 1 Bubnmoteka LLOK
HecamMOCTOSATE/bHbIV pa3psa,. https://m.edsoo.ru/ffOc84ae
MonHus. Nnasma
AnekTpuyeckme npuodopsb! 1

64 YCTPOWCTBA M X NPaKTUYECKoe Bubnnoteka LLOK
npumeHeHue. MNpaBunna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30mnacHoOCTH

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
pas3fyHbIX cpesax»

67 Pe3epBHbI YPOK. KOHTpONbHas Bubnnoteka LLOK

paboTa no 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

Pe3epBHbIi ypoK. O606LatoLLuii

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
NabopatopHas paboTa «3yyeHne

3 MaFHVIpTHOFF)O I'IOIF')IFI KaTyUJKl/IyC 1 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0c98fe

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

4 o 1 1
«WMccnefosaHne 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 DNeKTpoMarHUTHas UHAYKLMA. 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: NOCTOSAHHbIE MarHUTSI,
3MEKTPOMArHUTBI,
3M1eKTPOABUraTe b, YCKOPUTENN
371IeMEHTapHbIX YacTuL,
VHAYKLVOHHAs Neyb

10

11

12

O606LatoLMin YpoK «MarHuTtHoe
none. SNeKTpoMarH1MTHas
NHAYKLUA»

KoHTponbHas paboTa rno Teme
«MarHuTHoe none.
DNeKTpoMarHUTHas UHAYKLMA»

CB060HbIE MeXaHMYeCKme
KonebaHus. MapMOHMYecKme
KonebaHusi. YpaBHeHue
rapMOHUYECKNX KONebaHWiA.
MpeBpaLleHne aHeprum

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 HATK WU 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
Konebare/lbHOM KOHTYpPE

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

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ch9c4

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.
CuHycounzanbHblA NepeMeHHbIR TOK.
MOLLHOCTb NePeMEHHOr0 TOKa.
AMNANTYOHOe 1 AeicTByOLLee
3HaYeHVie CUbI TOKA U HaNpsXKeHNst

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

18

TpaHchopmatop. MNpon3BoACTBO,
nepefaya n noTpebneHve
3NEKTPUYECKOI 3HEPrum

19

YCTPOICTBO 1 MPaKTUYECKOe
NPYMeHEeHVE 3N1eKTPUYECKOro

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 Bubnuoteka 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

3/1IEKTPOMArHUTHbIX BOJH
MpUHLMNLI Pagnocsasm n

24 TenesuaeHuA. Pa3sBuTre CPeacTB
cBA3n. Pagmonokauums

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
BHYTPeHHee OTpaXkeHue. Bubnuoteka LLOK
28 o
MpenensHbIA Yyron NosHoro 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»
WHTeptepeHLms ceeTa. Audpakums Bbubnuoteka LIOK
33 i}
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 ["paHuLbl MPUMEHNMOCTI bubnunoteka 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 cneynansHON Teopum

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

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

39 OCHOBBbI CreLmanbHON Teopun bubnmoteka LIOK

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

40 ®oTOoHLI. Popmyna NnaHKa. bubnnoreka LIOK
3Heprua 1 umMnynbC PoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE N UCCNefoBaHNe

41 (bOTES(b(beKTa OI'IIfI||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» goTtoagpekra
[asneHue ceeta. OnbITobl 1. H.
43 NebeneBa. XvMMUYeCKoe feincTene bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHWYecKre yCTponcTaa u
44 MpPaKTUYecKoe NpUMeHeHue:

(DOTO3NEMEHT, (hOTOAATUMK,
conHeYHas 6atapesi, CBETOAMOL



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 Peslgpqoop,qa Mo paccesiHuIo O- bubnnoreka LIOK

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

47 Moctynatbl 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 Bpoiinga. KopnyckynsipHo- Bubnuoteka LIOK
BO/IHOBOW Ayann3m. COHTaHHOE 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 anb(ha-, 6eTa-, raMma-

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

59 M3oTonbl. Anba-pacnag. bubnunoteka LIOK
ONEKTPOHHbIN N MO3UTPOHHBIN 6eTa- https://m.edsoo.ru/ff0d1162
pacnag. Mamma-unsnyyeHue

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
yactuu. Kpyrnblia cton
«PyHAaMEHTA/IbHbIE
B3aMMOfeincTBus. EQUHCTBO
(M3MYECKOIN KapTUHbLI Mupa»

JTanbl pa3BUTUA aCTPOHOMUMN.
MpurKnagHoe 1 MMPOBO33PEHYECKOoe
3HayeHWe acTpoHoMuK. Bug,
3BE3HOro Heba. Co3Be3aus, pKue
3BE3[bl, NMaHETbI, UX BUAMMOE
ABuXeHne. ConHeyHasa cuctema

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

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

57

3B&3/bl, X OCHOBHbIE
XapaKTePUCTUKIN. 3BE3AbI [NTaBHOMN
nocneaoBaTesIbHOCTU. BHYTpeHHee
CTpoeHue 3B&3[. COBpeMeHHble
MpeACTaB/IEHNS O NPOUCXOXAEHNN U
asontouun ConHua v 38634

58

MneuHbliA MyTb — Hawa
"anakTuKa. [MonoXkeHne v aBUXKeEHWE
ConHua B MNanakTunke. ManakTnku.
UBpHble AbIpbl B AApax ranaktunk



https://m.edsoo.ru/ff0d0e38

59

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

60

HepelueHHbIe Npobemsl
acTpoHoMUw

61

62

63

64

65

66

KoHTponbHas pabota «3neMeHTbI
aCTPOHOMUU N aCTPOPU3NKIN»

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

O6o6wwaroLmnin ypok. Ponb 1 mecto
(hU3MKM 1 aCTPOHOMUN B
COBPEMEHHO Hay4YHOIN KapTUHe
Mmpa

O6o6uatoLmin ypok. Ponb
(hM3MYeCKOoi Teopum B
(hopMUpOBaHUM NPeACTaBIEHNIA O
(hM3MYECKOI KapTuHe Mupa

O6o6LaroLmin ypok. MecTo
(h131YeCKOn KapTUHbI MUpa B
06LeM psasLy COBPEMEHHBIX
€CTECTBEHHO-HaYy4HbIX
npeAcTaBneHuniA 0 Npupose
Pe3epBHbIin ypoK. MarHuTHoe nore.
JNeKTpoMarHuTHasa MHAYKLMA




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

Pe3epHblii ypoK. KBaHTOBas (hm3nka.
68 3NeMeHTbI aCTPOHOMMUU U
acTpousnKu

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

OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

HSSLLL ) Mawues T A, Byxosies du3nka (6a3oBbIii 1 V130aTenbCTBO
B.B., CoTckuii H.H. / Mog, 7y GeHHB I ypOBEHN) 10| ; gcse e
pef,. MaptheHTbeBoii H.A. yry yp pocBeLy

1.1.35.1.1.2. | Mskwwes I".41., ByxoBues maremorag
B.B., Cotckuii H.H. / Tog ®u3vka (6a30Bblii ypoBeHb) | 11 A

Y «[MpoceeLyeHne»
pea. MapgeHTbeBol H.A.

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

®Irnc «MOA LUKONA
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