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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
obpa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWU U TpeboBaHWU K pe3ynbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoOro npegmeta «®Pusmka» B 06pa30BaTe/bHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HamnpaBfeHO Ha (opMMpoBaHUe
eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa obydatomxcst 10-11 Knaccos npu 06yyeHnm
NX (n3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-LEATE/IlbHOCTHOrO nogxopa.
Mporpamma no manke cootsetcTByeT TpeboBaHUAM P OC COO K nnaHMpyembIM
NMYHOCTHbLIM, MPeAMETHbIM 1 MeTanpeAMeTHbIM pe3ynbTataM 06yyeHus, a Takxke
YUMTbIBAET HEOOXOAUMOCTb peanm3auumnm MeXnpeaMeTHbIX CBA3EN (QU3NKU C
eCTECTBEHHO-Hay4YHbIMW Y4ebHbIMW NpeaMeTamn. B Held onpefenstoTca OCHOBHbIE
LieSIn M3ydeHNs PU3MKK Ha YpOoBHE CpefiHero obuero obpasoBaHus, niaHMpyemble
pe3ynbTaTbl  OCBOEHUA  Kypca  (PU3MKW:  JINYHOCTHbIE, METarnpeaMeTHbIe,
npeameTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

e MNJIAHUPYEMble pe3ysibTaTbl OCBOEHUSA Kypca (hn3nkKm Ha 6a30BOM YPOBHE, B

TOM YKC/e NpegMeTHbIe pesy/bTathl Mo rogam 00y4yeHus;

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

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4ebHOro npeimMeTa B LUKO/E, BHOCUT CYLLIECTBEHHbIN BKag B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
[/19 eCTECTBEHHO-Hay4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3nyeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pa3Ho06pasHbIX TEXHONOIMIA B CPEPe SHEPTreTUKM, TPAHCNopTa, 0CBOEHMS KOCMOCA,
MOSTly4eHUsT HOBbIX MaTepuanoB C 3afiaHHbIMU CBOWCTBaMU U Apyrux. MsyuyeHue
(hbM3MKM BHOCUT OCHOBHO BK/1ag, B (hopMUpPOBaHMe eCTECTBEHHO-HAYYHOW KapTUHbI
Mupa obydatowmxcs, B (HOPMUPOBaHWE YMEHWUWA MNPUMEHATb Hay4HbIA METOA
MO3HAHWA NMPY BbIMOSIHEHUN UMM YUeBHbIX UCCNef0BaHWA.

B ocHOBY Kypca (pu3nku A1 YpoBHA CpefHEro o6Lero 06pasoBaHmns nonoxeH
PAA MAei, KOTOpble MOXHO paccMaTprBaTth Kak NPUHUMIMbLI ero NoCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KYpPC ABNSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fesioB PU3NKK, BKIHOYAET KaK
BOMPOCbI KNacCUYeCcKou, TakK U COBPEMEHHOWN (DU3NKN.



Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
0ObeAUHEH BOKPYr (DM3NYECKMX Teopuil. Bepywmm B Kypce SBSeTCH
(hopmupoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnosne.

Hoes eymanumapuzayuu. EE peannsaumsa npegnonaraeT MCNo/Sb30BaHMe
ryMaHUTapHOro noTeHumana (U3NYecKorW Hayku, OCMbIC/IEHME CBA3W Pa3BUTUA
(hM3MKKM C pa3BUTMEM OOLLECTBA, & TAKXKE C MUPOBO33PEHYECKMM, HPABCTBEHHbIMY
1 3KOIOTMYECKNMU Npobiemamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc pU3nMKy npegnonaraet 3HaKOMCTBO
C LUMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOMMYECKUX MPUNOXEHNA N3YUYEHHbIX
TEOPUIA N 3aKOHOB.

Hoess oxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1eMEHTOB
COAepXaHus, MNOCBAWEHHBIX 3KOMIOTMYEeCKMM  MpobsieMam  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKU W TEXHO/OMMIA, a Takke 06CYyXAeHWs
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 (PU3NYECKOI TeopuK, Ponn (yHAaMEHTa/IbHbIX 3aKOHOB Y
MPUHLMNOB B COBPEMEHHbIX MPeLCTaB/IEHNAX O NPUPOAE, rPaHMLax NPUMEHUMOCTU
TeopwiA, NS ONUCaHWSA eCTECTBEHHO-HayYHbIX SBMEHWIA 1 MPOLECCOB).

CUNCTEMHO-[esATeNIbHOCTHbIA NMOAX04 B Kypce (MUKW peann3yeTcs npexae
BCEro 3a CYET opraHmM3aumMm 3KCNepUMEHTaIbHOW [eATeNlbHOCTU 06yYatoLLmXCs.
[1na 6a30B0Oro ypoBHs Kypca Pr3nKu — 3TO NCMO/Mb30BaHNe CUCTEMbI (DPOHTASIbHBIX
KpaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 1ab0paTopPHbIX PaboT, KOTOpbIe B MPorpaMmme
No (m3nkKe 06beAUHEHbI B OOLMIA CMUCOK YYEHUYECKUX MPaKTUYeCKMX paborT.
BblgeneHne B ykasaHHOM rMepeyHe /1abopaTopHbIX pPaboT, MPOBOAMMBIX NS
KOHTPO/IA U OLEHKW, OCYLLECTB/IAETCSA yYaCTHUKaMN 06pa3oBaTe/ibHOro npovecca
ncxopds M3 0COGEHHOCTEN MIaHMPOBaHMS M OCHALLEHWUA KabuHeTa (m3mkun. Mpu
3TOM o06ecrneymBaeTcad OBNafeHWe Ob6ydvaloWMMUCA  YMEHUAMW  NPOBOAUTD
KOCBEHHbIE W3MEPEHWSs, WCCNeAoBaHUS 3aBUCMMOCTEN (DU3NYECKUX BENNYUH W
MOCTaHOBKY OMbITOB MO NPOBEPKE NPEA/IOKEHHbIX TMMNOTE3.

BonbLLOe BHMMaHWE YAEeNAeTCs PeLUEHNIO PACUETHBIX M Ka4eCTBEHHbIX 3ajau.
Mpw 3TOM ANA pacyETHbIX 3a4ay NPUOPUTETOM SBAKOTCS 3aa4u € ABHO 3afaHHOM
()M3MYECKON MOAEeNbio, MNO3BOMSIOLIME TMPUMEHATb  W3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTW KaK M3 OAHOro pasfgena Kypca, TaKk WU WHTErpupys 3HaHus U3
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSKOTCA 3a4aHus Ha
0ObACHEHME NPOTeKaHWUA (U3NYECKUX SABNEHUA N MPOLLECCOB B OKPYXXAHOLLEN
XWU3HKU, Tpebyowme BblbOpa (MU3NYECKON MOAEN 4S9 CUTyauun MNpakTUKo-
OPWEHTMPOBAHHOI 0 XapakTepa.



B cooTBetcTBMM C TpeboBaHMsAMN PITOC COO K MaTepuasibHO-TEXHUYECKOMY
obecneyeHnto y4ebHOro npouecca 6a30Bblii YPOBEHb Kypca (DM3UKM Ha YPOBHE
CpeAHero obuiero obpasoBaHUA [O/MKEH M3y4yaTbCA B YC/IOBUAX MPeLMETHOrO
KabunHeTa (OM3NKU WM B YCMIOBMAX WHTErpMpoBaHHOrO KabuHeTa npeaMeToB
eCTeCTBEHHO-Hay4yHOro umkna. B kabuHeTte (oM3NKN OOMKHO ObITb HEOOXOAMMOE
nabopaTopHoe 060pyAoBaHWe [AN1S BbINOMHEHMS YKa3aHHbIX B Mporpamme Mo
(hn3mKe y4eHNYEeCKUX NpakTUyYecKnx paboT 1 AeMOHCTpaLMOHHOe 060pyA0BaHMe.

[leMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHLUMMOM  MUHMMa/IbHOW  [OCTATOYMHOCTM U 0becneymBaeT  MOCTaHOBKY
MepeynCnIeHHbIX B MporpaMMe Mo (uM3nKe K/OYeBbIX AEeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWIA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTca B BUAE TemMaTMUECKUX KOMMJIEKTOB M 06ecrneyvnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTMyecKme KOMMIEKTbI
nabopaTopHoOro 060pyaoBaHUSA AO0/MKHbI ObITb MOCTPOEHbI HA KOMMJIEKCHOM
MCMO/Mb30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBBIX 1a60paTOpUi.

OCHOBHbIMW LENIAMU M3yYeHUs (PU3NKK B 00LLEM 06pa3oBaHMM SBNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOGHOCTEN;

e pasBMTWE MpPeacTaBNeHMIn O HAYYHOM MeTOAe Mo3HaHMs U (HopMMUpPOBaHUe
NCCNeL0BaTeIbCKOr0 OTHOLLEHNSA K OKPY>XKatoLWUM AB/IEHUAM;

o (hopMUpPOBaHME HAYYHOIO MUPOBO33PEHNSA KaK pe3y nbTara U3yyeHus OCHOB
CTPOEHUS MaTepPUn N (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (opMMpoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/Ib30BaHMEM
(hM3NYECKNX 3HAHWI N Hay4YHbIX [OKa3aTe/bCTB;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3VMKWU AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHOIOMNA.

JOCTKEHNe 3TUX LieNeit 06ecnevmBaeTCca peLleHneM Cneayowmnx 3aay B

npoLiecce U3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:

o MPUOBPETEHNE CUCTEMbI 3HAHMI 06 OOLLMX (HM3NUECKMX 3aKOHOMEPHOCTSX,
3aKOHax, TeopusiX, BK/IOYAA MeXaHWKY, MONEKYNAPHYI0  (DU3NKY,
3NIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3/1EMEHTbI aCTPOPU3NKY;

o (hopMUpPOBaAHME YMEHWA MPUMEHATb TEOPETUYECKMe 3HaHWA A/
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Npupode W AN MPUHATUS
MPaKTUYECKNX PeLLEeHNIA B NOBCEAHEBHON YXU3HU;



e OCBOEHMEe Crocob0B peLleHns pas3UYHbIX 3adad C ABHO 3aaHHOM
(hM3nMyecko Mofenbto, 3adad, MnoapasymMeBatoMX CaMOCTOSTe/lbHOe
co3faHve hM3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3adauln;

o TOHVMMaHME (U3NYECKMX OCHOB W MPUHLMUMNOB [EeACTBUA TEXHUYECKMX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHUS Ha OKPYXKatOLLLYHO
Cpedy;

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

e CO3[laHMe YCMOBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCNeA0BaTeIbCKON,
TBOPYECKOWN [eATENIbHOCTH.

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

Mpefnaraemblil B nporpamMme Mo (Qu3nKe rMepeyeHb 1abOPaToOpHbIX U
MpaKTUYeCKMX paboT ABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT Bbl6Op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYa/IbHbIX
0COBEHHOCTEN 00yYatoLNXCS.



COAEPXAHUE OBYUEHUA
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 ABMEHUIA © npoLeccos. Haquble r’MnoTe3obl.
dusnyeckne 3aKoHbl U Teopun. rpaHI/ILl,bI NMPUMEHNMOCTU (*)I/I3I/I'~I€CKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHMe, CKOPOCTb (CpeaHsis CKOPOCTb, MrHOBEHHash CKOPOCTb) W
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patinkm
3aBMCMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEeHUs, Nyt WU MNepemMeLleHuns
MaTepuanbHON TOUKN OT BPEMEHMN.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpunBonunHeiHoe ABVXeHue. BUKEHNe MaTepUasibHOM TOYKM MO OKPY>XXHOCTY
C MOCTOSIHHOM NO MOAYNHO CKOPOCTbIO. YrN0Bas CKOPOCTb, /IMHEAHAsA CKOPOCTb.
Mepunofg n yactoTa obpaleHmns. LieHTpocTpeMuTeIbHOE YCKOPEHWe.

TexHU4Yeckne YCTpONCTBA W MpaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
[BVKEHWE CHapAA0B, LenHble N peMEHHbIE nepeaayn.

Jlemoncmpayuu

Mopgefib CUCTeMbl OTCYETA, WUAMKCTPALMA KMHEMATUYECKUX XapaKTEPUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro mnof Yr/iomMm K rOpu3oHTY W
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NaieHus.

HanpasneHne CKOPOCTW NpU ABUMXXEHUM MO OKPY>XKHOCTMU.

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.

3yyeHune aBvXKeHWA Tena, 6poLIeHHOro roprsoHTasIbHO.

Tema 2. /lunamuka

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

Macca Tena. Cvna. MpuHUMN cynepnosuuumn cun. BTopoi 3akoH HeHTOHa A1
maTepuanbHON TOUKWU. TpeTunin 3aKoH HboTOHA 4151 MaTepuasibHbIX TOYEK.

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

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

TpeHve. Buabl TpeHns (MOKOS, CKOMbXEHUSA, KaveHunst). 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 nHepumn.

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 MOKOSA, KaYeHUS U CKOMbXXEHUS.

YcnoBus paBHOBEeCUS TBEPAOIro Tesia. Buabl paBHoBecus.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YMNPYTOCTW, BO3HUKAIOLIMX B MPYXXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonwt COXpanenus 6 mMmexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuyeckas 3Heprusi martepuanbHOM TOYKW. Teopema 006 W3MEHEHUM
KWHETMNYECKON 3Heprum.

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

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HENOTEHUMNAIbHbIX CUJT C USMEHEHNEM MEXAHNYECKOI 3HEPT MU CUCTEMbI Tefl. 3aKOH
COXpaHeHNs MexaHN4eCKOon aHeprun.

Ynpyrve n Heynpyrue CTO/IKHOBEHWS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XKWUHHbIA MUCTONET, ABUXEHNE PAKET.

Jlemoncmpayuu

3aKOoH coXpaHeHus UMMy bea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHbIX MaATHUKOB.

WccnegosaHne €BA3M paboTbl CUMbl C U3BMEHEHMEM MEXaHWUUECKOW 3HEeprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. LOupdysna. Xapaktep [ABVMXKEHUSA U
B3aMMOJENCTBMA YacTuL, BellecTBa. Mofenn CTPOEHMsI ras3oB, >KMAKOCTEN WU
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BelllecTsa. [locTosHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa u eé nsmepeHue. LLIkana Temnepartyp
Llenscus.



Mogeno wunpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNsApHO-
KWHETMYECKON Teopumn unpeanbHOro rasa. ABCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbl. YpaBHeHWe MeHaeneeBa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MNPOLECCOB: U30TEPMA, M30X0pa,
n3obapa.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOe MNPUMEHEHWE: TepMOMET,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXXMOEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUpYyoLLas NPMPOAY AaBeHNs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne mMaccbl BO3fyxa B KaCCHON KOMHaTe Ha OCHOBE W3MEPEHWiA
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHSS 3Heprus TepMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHNA. KonmnyecTBo TennioTel U paboTta. BHYTpeHHSAS
3Heprns  OAHOATOMHOrO  WAeafbHOro  rasa.  Buabl  Tensionepegauu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBbli 3aKOH TepMOAMHAMUKM.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoli 3akoH TepmoavHamMunK. HeobpaTMMOCTb NPOLLECCOB B MPUPOSE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
Mpeobpa3oBaHNa 3Hepry B TEMIOBbIX MalunHax. KoadguumeHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHU4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHus, 6bITOBOWN XONOANTbHUK, KOHAULIMOHED.

Jlemoncmpayuu

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

i3meHeHMe BHYTpeHHel aHeprun (TeMnepaTypbl) Tena npu Tensonepesayde.

OnbIT Mo aanabaTHOMY pacLUMpPeHnto Bo3ayXa (OMnbIT C BO3A4YLLHbLIM OTHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
Aurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle 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. Kpucrtannnyeckmne n amopdHble Tena. AHU30TPONUS CBOMUCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmauus.

YpaBHeHWe Teno0Boro 6anaHca.

TexHU4YeckMe YCTPONCTBA W MNPaKTUYECKOe MNPUMEHEHME: TUTPOMETP U
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHUW.

Crnocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 MNiaBfeHns KPUCTa/IMYECKOro BELLEeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mepeHmne 0THOCUTENIbHOW BaXXHOCTM BO3[yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
AneKTpm3aumsa Ten. dNeKTpUYecKnii 3apag. [isa Buaa aNeKTpuyecKmx 3apsifoB.
MPOBOAHWMKN,  AMANEKTPUKM XU MONYNPOBOAHWMKW.  3aKOH  COXpaHeHus
3NEKTPUYECKOr0 3apsja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. TouyeyHbI 3N1eKTPUYECKUiA 3apsi.
AnekTpuyeckoe none. HanpsAXKEHHOCTb 3NeKTpuyeckoro nond. [puHUMN



Cynepnosvuun 3N1eKTPUYECKUX NoNei. JIMHUA HanpsHKEHHOCTU 3NEKTPUYECKOrO
nons.

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

ANeKTPOEMKOCTb. KoHAeHcaTop. DNeKTPOEMKOCTb M/IOCKON0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

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

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUA 3N1EKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  MM/IOCKOr0  KOHAeHcatopa OT  nJjowagu
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPMUYECKOro TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPMYECKoe COMNpoTMBNEHME. Y[eNbHOe COMNPOTMB/IEHME BeLLECTBa.
MocnefoBatesibHOE, NapaniefibHoe, CMeLLaHHOe COefiHEHVE NPOBOAHMKOB.

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.

JNeKTPOHHAast  MPOBOAMMOCTb  TBEPABIX  METaN/oB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

SNEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHukn.  COGCTBEHHass M MNpPUMecHass  NPOBOAMMOCTb
NonynpoBoaHNKoB. CBoICTBa p—n-nepexoaa. MonynpoBoAHNKOBbIE NPUGOPbI.

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



ANeKTPUYECKMin TOK B rasax. CamMoCTOATE/NbHbIA M HECaMOCTOATE/IbHbIN
paspag. 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

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

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

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

3yyeHre CMeLLaHHOro 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 cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3EM C KypcamMu MaTeMaTuKM,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemuvie nowsmus, CBA3aHHble C WU3YyYEeHWEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOAENIMPOBaHNE, MOEb, U3MEPEHME.

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 MPOEKLMN Ha OCY KOOPAMHAT, C/IOXeHVEe BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumusi: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHMEe aTOMOB 1 MOJIEKY/, MO/Tb
BeLLeCcTBa, MOIAPHAs Macca, Ten/oBble CBOMCTBA TBEPAbIX TeN, XXUAKOCTEN U ra3os,



3NIEKTPUYECKME  CBOWCTBA  METa//IoB,  3NEKTPONMTMYECKAs  AuccoLmalms,
ra/lbBaHUKa.

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BaHWEM MeXaHV3MOB,
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 YWUCNE HaHOMAaTepuanoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

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

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

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MarHWTHOW
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WMHAYKUMW. 3aKOH  3/1eKTPOMarHMTHOM
NHAYKUnn Papages.

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

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

JHeprna MarHUTHOro Mo KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoToKa.

FABneHne caMoONHAYKLUNN,

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 dJieKmpomazcHumHbsle Ko1ebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKMe  KonebaHus.
FapMoOHMYecKme KonebaHmsi. Mepuod, YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprm nNpu rapMoHNYeCKNX KonebaHmsx.

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 MeXaHUYecKme
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYIOLLEE 3HAaYeHWEe CWUbl TOKa U
HanpsHKeHUs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHU4Yeckme YCTPONCTBA W MPAKTUYECKOe MPUMEHEHME: 3MEKTPUYECKIN
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxaroumx KonedbaHum.

VccnepnoBaHve CBOMCTB BbIHY)XXAEHHbIX KO/Ie6aHWA.

HabntogeHne pe3oHaHca.

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.

Mogenb MMHWUK 3N1eKTponepesadn.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

VccnefnoBaHve nepemMeHHON0 TOKa B LIENK U3 NocnefoBaTe/lbHO COeAMHEHHbIX
KOHAeHcaTopa, KaTyLLK/ 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

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

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

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHoi BonHe. CBOICTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

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

MpUHUMMNBI PagnoCBA3N U TeNeBUaeHWs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPasByKOBas AMAarHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pPagnonpuéEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne CBA3M FPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnMTyaon W
4acTOTON KonebaHWiA.



VccnenoBaHve CBOMCTB 3/1IEKTPOMArHUTHBIX BOJH: OTPaXKeHWe, NMpesioM/IeHNe,
nonapusaums, aumpaxkumns, MHTephepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOpPOAHOI cpefe. 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 OTpaxeHuwe. [pefenbHbId yYron MOAHOrO
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

CobuparoLLme 1 paccensatoLLe NMH3bI. TOHKaa NMH3a. POKYCHOE pacCTosHMe
M OMTUYECKas CKa TOHKOM /IMH3bI. MOCTpoeHMEe N306paXkeHNA B COOMpatoLLnX U
paccemBaroLLMX NIMH3aX. Popmysa TOHKOM /IMH3bI. YBeMYeHne, aBaemMoe JINH30IA.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHumss cBeta. KorepeHTHble WCTOUYHUKW.
Ycnosus HabnogeHUss MakCMMyMOB M MUHMMYMOB B WHTEP(epeHLMOHHOM
KapTuHe OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHWUKOB.

Onpakums ceeta. [upakuMoHHas pelléTka. Ycnosume HabnogeHUs
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANPPaKLMOHHYIO PELLETKY.

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapat, MWKPOCKOM, TeeCKomn, BO/IOKOHHas
ONTUKa, AN(PaKLMOHHAsA peLléTKa, NoNAPonL.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKEHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsI.

[MonHoe BHYTpeHHee oTpaxkeHe. Mofesb CBeTOBOAaA.

VccnenoBaHve CBOMCTB M306paXXeHWA B IMH3AX.

Mogenu MMKpocKona, Tefleckona.

HabnofeHne nHTepdepeHumnn ceeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHuve gucnepcun ceeta.

[MonyyeHWe crnekTpa ¢ NOMOLLGH0 MPU3MBI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLIETKN.

HabntogeHne nonspusaumm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

3mepeHune nokasartens NpesioMIeHns CTekna.



VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
["paHnLbl NPUMEHUMOCTU K1aCCMYECKOM MexaHUKK. [ocTynaTtbl cneyunansHom
TEOPUU OTHOCUTE/IbHOCTU: MHBAPMAHTHOCTbL MOAYNSA CKOPOCTU CBETA B BaKyyMe,
MPUHLMAN OTHOCUTENIbHOCTU DNHLUTENHA.
OTHOCUTENILHOCTbL OAHOBPEMEHHOCTU. 3aMef/IeHNe BPEMEHU U COKpalleHue
[ANTVHBI.
JHeprus n UMNynbC PENITUBUCTCKOM YacTuLbl.

CBA3b Macchl C 3H€pf|/|€|7| n NMNyibCoOM DEHHTMBMCTCKOVI HacTuubl. 3Hepr|/|ﬂ
MOoKo4.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacToTON. IHeprus
N UMMY/bC (DOTOHA.

OTKpbITVE N uccnegoBaHue GotoadpekTa. OnbiThl A. . CToneToBa. 3aKOoHbI
(hoToa(hpekTa. YpaBHEHNE IMHLWITENHA ANd PoToaddekTa. «KpacHas rpaHuua»
(hoToadhheKTa.

[asneHve ceeta. OnbITobl 1. H. Jlebeaesa.

XUMUYECKOoe AeCTBME CBETA.

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

Jlemoncmpayuu

P oTO03hheKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToaumog.

CosnHeyHas 6arapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO o -yacTul,.
MnaHeTapHad Mogenb atoma. [lloctynatbl bopa. W3nydeHuve v nornoweHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bupbl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBoricTBa YacTuy,. BonHbl ge bpoinsa. KopnycKynspHO-BO/THOBOWA
Ayanunsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

TexHMYecK/e YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMeKTPa/IbHbIiA
aHasn3 (CNeKTPOCKOM), nasep, KBaHTOBbIN KOMMbIOTE.

Llemoncmpayuu



Mogenb onbiTa Pe3epdopaa.

OnpeneneHvie 4NHbI BONHbI Nasepa.

HabnoeHne NMHeNYaTbIX CNEKTPOB N3/TyYeHNs.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabnofeHne NMHeYaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCNepuMeHTbI, [0KasblBaloLWme CMOXHOCTb CTpoeHusa agpa. OTKpbITUe
pagnoakTMBHOCTU. OnbITbl Pesepopaa no onpesaeneHnio cocTaBa pagvioakTUBHOIO
n3nyyvenns.  CeoilctBa  anbha-, GeTa-, ramMma-usnyyeHus.  BnusHue
PaAMoaKTUBHOCTI Ha XXMBble OpraHn3mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mogenb sgpa lMeitseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

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 peakuun. [leneHve n cMHTe3 aaep.

AnepHbIi  peakTop. TepMosdepHbll CUHTE3. MpobneMbl M NEePCNeKTUBbI
AAEPHON 3HePreTUKN. SKOOTNYECKINE aCMeKTbI SAEPHON SHEPTETUKN.

AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaumm afieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hU3NYECKOM KapTUHBbI MUPa.

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

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

WccnepnoBaHve TpekoB YacTuL, (Mo rotoBbIM hoTorpagusm).

Pa3znes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUMU.

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

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOUHMK 3Heprun ConHua n 3BE3[.
3BE3[bl, X OCHOBHbIE XapaKTEPUCTUKK. [uarpamma «CneKTpasibHbIA Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [N15 3BE3[ [/1aBHON MOCnefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue



38634, CoBpeMeHHble NpeAcTaB/ieHnUs 0 MPOUCXOXKAeHUN 1 3Bostoumm 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 BceeneHHoi. 3akoH Xab6na. PasberaHve 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 NooXKeHNs HebeCHbIX 0ObEKTOB Ha KOHKPETHYIO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMasIbHOM N 3TNUYECKOW chepax AesATeNIbHOCTM Ye0BEKA, PO/b U MECTO (IU3UKM U
aCTPOHOMUM B COBPEMEHHOW Hay4HOW KapTUHe Mupa, posib (hM3MYECKOl Teopun B
(hopMUpOBaHUM NPeACTaBNEHNIA O (DU3NYECKOM KapTUHE MUPa, MECTO (PU3NYECKON
KapTMHbl Mupa B 00WemM pagy COBPEMEHHbIX  eCTeCTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C U3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
()YHKUUKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPbl M UX MPOEKUUN Ha OCU KOOPAMHAT, CNOXEHWe BEKTOPOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

Buonocusn: 3NeKTPUYECKME SABMIEHUA B XXMBOW Npupoge, KonebatesibHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pagnaunn Ha XmnBble OpraHn3MbI.

Xumus: CTPOEHNE aTOMOB N MOJSIEKY/, KpUCTaI/IMYecKaa CTPYKTypa TBEPALIX
Tesl, MexaH3Mbl 06pa30BaHNA KPUCT/IIMYECKON PELLETKI, CNEKTPa/bHbIA aHan3.



leoepachusi:  MarHUTHble nontoca 3emMnn, 3a1eXW MarHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
aNeKTpoABUraTesi, UHAYKUMOHHAA Medyb, pafap, PaguonpuéMHUK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas 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 oo6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUSA y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb rOTOBHOCTb W CMOCOOHOCTb 0Oy4YaloLMXCA  PYyKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpUeHTaumii,  MNO3UTMBHbLIX  BHYTPEHHUX  YOEXOEHMWn, COOTBETCTBYHLLUMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
OnbITa W OMbITa AeATeIbHOCTU B NPOLIECCe peasm3aum OCHOBHbLIX Hanpas/ieHWiA
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

ChOPMMPOBAHHOCTb IPaXAaHCKOW NO3nLMM 00yYatoLLLEroCs Kak akTUBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  O6LLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

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

YMeHMe B3aMMOZeCTBOBaTb C COLMaIbHbIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

ChOpMMPOBAHHOCTb POCCUIACKOW MPaXkaaHCKOW MAEHTUYHOCTN, NaTPUOTU3MA;

LLEHHOCTHOE OTHOLLEHWe K TOCYZAapCTBEHHbIM CUMBOMAM, LOCTVKEHWUAM
POCCUIACKMX YUYEHbIX B 0611aCTW (IU3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 MNOBeAeHUS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M MPUHMMATb OCO3HaHHbIE pPeLLeHNs,
OPUEHTMPYACb HA MOP&a/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4YuCNe B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe IMYHOro BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETMYECKOE OTHOLLUEHME K MUY, BK/TKOYas 3CTETUKY HAYYHOro TBOPYeCTBa,
MPUCYLLIErO (IM3MYECKOIN HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pas/iMyHbIM cdepam NpodeccnoHanbHON AeATeNIbHOCT, B TOM
ymncne CBA3aHHbIM C (OU3MKOW U TEXHUKOM, YMEHME COBEpLLATb OCO3HaHHbIN BbIGOP
OyayLLen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMio M caM006pa3oBaHMio B 06/1aCTU
(hM3NKIN Ha NMPOTSXKEHWNU BCEW XKNU3HM;

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/IOBEYECTBa;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NUYECKOI HAYKMW;

OCO3HaHMe LEHHOCTM Hay4yHOW [AesaTeNlbHOCTW, TFOTOBHOCTb B Mpouecce
N3y4eHUns (hM3NKIM OCYLLLECTB/IATb NMPOEKTHYHO N UCCNEL0BATENbCKYHO AeATENIbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JlornyecKkue AeicTBUA:
CamMOCTOSATE/IbHO  (pOpMy/nMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccmarpusaTtb eé BCECTOPOHHE;
onpefenaTb Uenn AeATeNbHOCTW, 33a4aBaTb MapameTpbl M KpUTEPUU KX
AOCTUDKEHUS,
BbISBNISATb  3aKOHOMEPHOCTM X MPOTMBOPEYMss B paccMaTpUBaEMbIX
(hM3NYECKNX ABNEHUSAX;
paspabaTbiBaTb NaH pelleHns npobnembl C YY4ETOM aHa/mM3a MMEHLLMXCA
MaTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPANHMPOBATL W BbIMOHATL PaboTy B YCMI0BUSAX PeasibHOr0, BUPTYasIbHOMo
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;
pa3BrBaTb KPeaTUBHOE MbILL/IEHWNE MPY PELLEHU XXU3HEHHbIX NPOo6eM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
B/lafleTb Hay4yHOW TEPMWHOMIOTUEN, K/HOYEBBLIMU MOHATUAMU U METOAAMM
(hn3MyecKoin HayKu;



BlafieTb HaBblKaMy y4eOHO-MCCeA0BaTeIbCKON 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  MOJlYYEHUHIO HOBOIO 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 0Ka3aTebCTBa CBOMX
YTBEPXXAEHWNIA, 33iaBaTb NapamMeTpbl Y KPUTEPUUN PeLLEeHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 00Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HeAeATeIbHOCTH;

YMETb MHTErpmMpoBaTh 3HaHWSA U3 pasHbIX NPeAMETHbLIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

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

Pabora c nundopmanueii:

B/1afleTb HaBbIKaMWN MOMYYEHUA UHPOPMaLMM (PU3NYECKOTO COAepXKaHUs 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTB/ATb MOWUCK, aHaus,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKAUMOHHBIX
TEXHOJIOTNIA B PELLEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OPraHmn3aLMoHHbIX
3afay ¢ cobnrogeHnem TpeboBaHNn 3proHOMUKIU, TEXHUKM 6e30MacHOCTU, TUT1EHDI,
PeCypcocOepeXxeHuns, MpaBoOBbIX WM 3TUYECKUX HOPM, HOPM MH(OPMAaLMOHHOM
6e30nacHoCTH;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWs B Pas3/MYHbIX (opmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopmy npefcTaBneHns 1 BU3yanmn3aumm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYLLECTB/IATbL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUHOW AeATENbHOCTY;
pacno3HaBaTb  MNPEeAnOoCbIIKM  KOHIMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTBI;



Pa3BEPHYTO W IOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOMpaTb TEMATUKY M METOAbl COBMECTHbLIX [AEACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite ponv € YYETOM MHEHMIA Y4YaCTHWMKOB, 06CYXAaTb pe3ynbTaThbl
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 roBeAeHNe B  Pas3/INYHbIX
CUTYaUMsX, NPOSIBNSATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHULIMATUBHBIM,

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWW, BbISBNATL MNPO6GAEMbI, CTaBUTb W (POPMYINPOBATbL
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBNATL MMaH pPelleHnst PacyETHbIX U KayeCTBEHHbIX
3afa4, nsaH BbIMOIHEHNA NPaKTUYECKOWN paboTbl C YYETOM MMEIOLLNXCS PeCYpCOB,
CO6CTBEHHbIX BO3MOXKHOCTEN U NPeANOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6CcTBOBaTb (POPMUPOBAHWIO W MPOSABAEHUIO 3pyAMUMK B 061acTu
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN N KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

BfageTb  HaBblKaMy  MO3HaBaTe/IbHON  pedpieKCMM  Kak  0CO3HaHUA
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;

MCNONb30BaTh MPUEMbI pedriekKCnn A1 OLEHKN CUTyauuu, BbiI6opa BEPHOIO
peLLeHNs;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELUeHUs Mo WX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl ApPYrux npv aHanMse pesy/bTaToB
[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 fOCTVXeHWS IMYHOCTHBIX pe3y/ibTaToB 0CBOEHMS MPOrpaMmMbl Mo
(M3nke AN YPOBHSA CpedHero o06uwlero o6pasoBaHMA Yy  0bydaroumxcs
COBEpLLEHCTBYeTCHA 3AMOLMOHa/bHBI NHTENNEKT, npeanosaratoLwpia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsIHWE, BUAETb HamnpaB/ieHNs pasBUTUA COOCTBEHHON 3MOLIMOHaIbHOW CHepbl,
ObITb YBEPEHHbIM B Ce6E;

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

BHYTPEHHEN MOTMBaLUW, BK/IHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LeNn U
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMWe AeCTBOBaTb WUCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMnaTnK, BK/IKOYatoLLeld CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uUTbIBaTb €ro NpW  OCYLLECTBEHWM OOLEeHMs, CMOCOOHOCTL K
COYYBCTBMIO U COMEPEXMBaHUIO;

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

NPEIMETHBIE PE3YJIBTATBI

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

AEMOHCTPUPOBaTb Ha NpMMepax Posib U MecTo (PU3NKN B POPMUPOBAHMK
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKOIN AeSATENbHOCTM NOAEN;

YUMTbIBATL TPaHULbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOZenen:
maTepvanibHaa ToUKa, NHepLUmanbHas cucTeMa 0TCYéTa, abCoNtOTHO TBEPLOE Teno,
naeanbHbIA ra3, MoAeNn CTPOEHUS rasoB, XXMAKOCTEN U TBEPALIX TeN, TOUYEUHbIN
ANIEKTPUYECKINIA 3apag, NPU peLleHnn prusnyecknx 3agay;

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



3/IEKTPOANHAMUKI: PaBHOMEPHOE 1 PaBHOYCKOPEHHOE NPSAMOMHENHOE ABVKEHNE,
CBOOOAHOE MageHne Ten, ABVMXKEHME MO OKPY>XHOCTW, MHepuus, B3avMOLencTBue
Ten, audysuns, 6POYHOBCKOE ABWKEHWE, CTPOEHMUE XWUAKOCTe U TBEPAbIX Ten,
N3MeHeHNe 06bEMa Ten MpU HarpeBaHUWM (OXNaXAEHWUK), Tenj0BOe paBHOBECUE,
ncrnapeHve, KOHAeHcauus, MnasfieHne, KpucTaimsauus, KUneHue, BAaXHOCTb
BO34yXa, MOBbILLEeHVEe AaBfieHWNa rasa rnpu ero HarpesaHWM 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, YCKOpPeHue, Macca Tena, Cuna,
UMNYNbC Tena, KMHEeTMYecKas 3Heprus, noTeHuManbHas 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWU MNPaBU/IbHO TPaKTOBaTb
(M3NYECKNIA CMBICT UCMO/Mb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVHULbI,
HaxoAnTb (hopMmy/ibl, CBA3bIBAKOLLME JAaHHYHO (PM3NYECKYHO BE/IMYMHY C APYTUMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TErMOBble CBOWCTBA TeN W TENJOBble SB/IEHUS,
ncnonb3ysa (U3nMYeckne BeNUYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpefHss
KWHETMYeCKas 3HEPrusi XaoTUYeCKOro ABWXKEHUS MOJIEKYSI, CPefHeKBajpaTUYHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/OTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TEnJoBOro [ABurartensd; mnpu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeUUYUH, WX
0603HayYeHNs W  eauvHWUbI, HaXOAWUTb  (POPMY/bl, CBA3bIBAOLME  [aHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHns (NPoLecchl), UCMOMb3ya (PU3NYECKME BENIMUMHDI: 3NEKTPUYECKUIA 3apsaf,
3NIEKTPUYECKOE Mofie, HaNPSXXEHHOCTL MO/, NOTeHUMaN, PasHOCTL NMOTEHLMAOB;
MNpyv ONWCaHWN NPaBUIbHO TPAKTOBATb (PU3NYECKUA CMbIC/T MCNOMb3YeMbIX
BE/IMYMH, UX 0003HAYEHWA W eAuMHMUUbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
[aHHYI0 (PU3NYECKYIO BENIMUMHY C APYTVMMU BENMYUHAMU;

aHan3MpoBaTb (PU3NYECKMe NPOLECCHl U ABMIEHUSA, UCNONb3YA (U3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHust KMMY/bCa,
MPUHUMM CYNnepnosvLmMn Cu, MNPUHLMUMN PaBHOMPaBUA WHepUUasIbHbIX CUCTEM
OTCYETA, MOJIEKYNIAPHO-KUHETUYECKYIO TeOopuio CTPOEHUS BeLlecTBa, rasoBble
3aKOHbI, CBS3b CPefHeil KMHETUYECKON SHEPrUN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCONOTHOM TEMMepPaTypoi, NnepBbid 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOro 3apsada, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, €ro mMaTeMaTU4YecKoe BblpaXKeHWe W Ycnosusa (rpaHuLbl,
061acTn) NPUMEHNUMOCTMU;



06BACHATL OCHOBHbIE MPUHLMMbI AEACTBUA MaLLVH, NPUO0POB N TEXHUYECKIMX
YCTPOWCTB; pa3nnyaTb YCNOBUA UX 6e30MacHOro UCnonb3oBaHWsA B MOBCEAHEBHOM
XU3HNY;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (PU3NYECKMX SABNEHWUIA ©
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 MPAMble N KOCBEHHbIE U3MEPEHUA (IU3NYECKUX BEIMYUH, NPK
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCO6 M3MEPEeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY — (OM3NYECKUMW  Be/IMYMHAMK  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMpOBaTb 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 Y4eOGHOro 3KCMepuvMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO0/b30BaHMEM M3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMo/b3ys (In3nYecKme 3aKOHbI U MPUHLMNbLI, HA OCHOBE aHan3a YC/oBUA 3a4a4n
BblOMpaTb (M3NYECKYHO MOfENb, BblAENATb (IM3NYECKME BENNYMHBLI U (HOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[ayu: BbICTpanBaTb IOFMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pacCy>KAeHWA C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hn3myeckme SABNEHUS;

MCMO/Ib30BaTh MPU pPeLleHnn y4ebHbIX 3aa4 COBPEMEHHbIE MH(OPMAaLMOHHbIE
TEXHONIOMUN ANA NOUCKA, CTPYKTYPMPOBaHUSA, MHTepnpeTaumn 1 npeacTaBieHuns
Y4eOHON W Hay4yHO-MONyNApHOW WHMOPMaUUK, MNONYYEHHON W3  Pa3INYHbIX
MNCTOYHUKOB, KPUTUYECKN aHaIM31POBaThb NoyyYaeMyto MHDOPMaLUIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOEXHbIX YUEHbIX-PU3NKOB B
pasBUTME HayKM, 0OBACHEHME NMPOLLECCOB OKPY)KAKLLIEr0 MUPa, B Pa3BUTUE TEXHUKU
N TEXHONOTUNA;

MCNONb30BaTh TEOPETUYECKME 3HAHWNA MO PU3NKe B MOBCELHEBHOW XMU3HM 415
obecrneyeHns 6e3onacHOCTU npu obpawieHnn ¢ npuéopamMn U TEXHUYECKMMMU
YCTPOWCTBaMM, 419 COXPaHEHMS 340P0BbA U COBNIOAEHMS HOPM 3KO/I0MMYECKOro
MOBeAEHNSA B OKPYXKAIOLLEN cpeae;



paboTaTtb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COUMa/bHbIX POSeN,
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 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
TEXHOJIOTNA, B MPAKTUYECKON [esATeNIbHOCTU NHOAEN, LeNOCTHOCTb U eAUHCTBO
(h13nyecKoi KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbI 31EeKTPUYECKUIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, SaepHas
MoZe/lb aToMa, HYK/NOHHas MOfe/lb aTOMHOIO ffpa npu pelleHnn PrU3nYecKmx
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, 3/1eKTPOMarHuTHas WHAYKUMS, AeACTBME MarHUTHOrO Mons  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,
(hoTo3NeKTpMYECKNIA addeKT (hoTOIPdEKT), CBETOBOE AaBNEHME, BOSHUKHOBEHNME
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pa3MYHbIX  Ccpeq) U
3/IeKTPOMAarHuUTHble ABMEHNSA (NPOLECChl), MCMOMb3ysa (U3NYECKME BENNUUHDI:
ANEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3NEKTPOABMXKYLLAS Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna 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 ONUCaHMU MNPaBUILHO TPaKTOBATb (M3NYECKMIA
CMbIC/T WCMO/b3YeMbIX BE/IMYMH, WX O0603HAYeHWA W eAuHULbI, YKa3blBaTb
(hopmyibl, CBS3bIBAIOLLME AaHHYIO (PU3NYECKYHO BE/TMYMHY C APYTVMUW BENIMUYUHAMU;

ONUCbIBaTb W3Y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/Mb3ys
(m3nyeckne BEIMUMHBI: CKOPOCTb 3MEKTPOMArHUTHbIX BOJH, AAMHA BOMHbI U
yacToTa CBETa, 3Heprus 1 UMNysbC (POTOHa, Neprog nosypacnaga, 3Heprus CeA3u



aTOMHbIX fep, NPV OMUCaHUW MpPaBUIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T
NCMO/Mb3yeMbIX BEIMUYMH, UX 0003HAYEHUS M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAIOLLME [AaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMU  BeMYUHAMMU,
BbIUMCNATbL 3HaYeHWE (PU3NYECKOIN BENNUYNHDI;

aHaM3pPoBaTb (PU3NYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS TMPOBOAHWKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3/IeKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHEHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOMMEHNS CBETa, YpaBHeHWe JWHLWTeNHA Ans (oTo3DeKTa,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpPaHeHWUs WUMMynbca, 3aKOH COXpaHeHWs
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 MHAYKLMM MAarHUTHOIO Nossi NPOBOAHMKA
C TOKOM, C/ibl AMnepa 1 cubl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM  3epKasioMm,
TOHKOW JINH30W;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUIA U
MPOLECCOB C MCMNONb30BaHWEM MPSMbIX WM KOCBEHHbIX WM3MEPEHWIA: 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 BblOMpPaTb OMNTMMAa/IbHBIA CNOCO6 W3MEPEHUS U UCMOMb30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

nccnefoBaTb 3aBUCMMOCTU (PU3NYECKNX BEIMYMH C UCMO/Mb30BAHMEM MPSAMbIX
M3MEPEHNII: NPU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, (PMKCMPOBATb pe3y/nbTarhl
MOMly4YEHHOW 3aBUCUMOCTU (PU3NYECKMX BENNYMH B BUAe Tabnuy n rpapukos,
[enaTb BbIBOAbI M0 pe3ynbTaTtamM 1ccnefoBaHus;

cobnogaTtb npasuna 6esonacHoOro Tpyga npy NpoBefeHnN 1ccnefoBaHUi B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOWCTB 1 NabopaTopHOro
0bopyaoBaHus;

pelatb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMO/b3ya (In3MYecKme 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHa/n3a YC/ioBUA 3a4a4n
BbIOMpaTh (PU3NYECKYIO MOZENb, BbILENATb (IM3MUECKMe BENMUYUHBI U (DOPMY/bl,
HeobXoanmble AN e€ pelueHWs, MPOBOAWUTbL PacyéTbl M OLEHMBATL PeaslbHOCTb
MOJTy4eHHOT 0 3HAYEHNSA (PU3NYECKOW BE/IMYMHBI;



peLlaTh KauecTBeHHbIe 3aaui: BbICTPaMBaTb OrMYECKM HENPOTBOPEUMBYHO
LIeNoYKy PacCy>X[eHWin C Onopoii Ha M3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
m3nYeCKme ABNEHNS;

CMNONb30BaTh NP PELLEHNM YYebHbIX 3a1a4 COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHONMOTMW [N MOUCKA, CTPYKTYPUPOBaHWS, UHTepNpeTauun 1 npeacTaBneHns
yyeOHOl W Hay4yHO-MOMYyNApPHO/A MHAOPMALMK, MOMYYEHHOW W3  Pa3/IMYHbIX
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 3apY6eXHbIX YUEHbIX-(N3KOB B
PasBUTNE HAyKW, B OOBSCHEHME MPOLIECCOB OKPYXKAMOLLEro 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
MOBe/IeHNs B OKPYXKatoLLIEN cpefe;

paboTaTb B Trpynne C BbINOMHEHWEM Pa3/IMUYHbIX COLMANbHbIX PONeE,
NNaHMpoBaTb PaboTy TrPynMbl, PaLUMOHaNbHO pacnpefensTh 0653aHHOCTU U
MNaHMPOBaTb AEATENbHOCTb B HECTAHAAPTHbIX CUTyaLMsX, afeKBaTHO OLEHMBATb
BK/a/, K&XXA0ro 13 y4aCTHUKOB rPynMbl B PeLeHNe paccMaTpuBaemoii Npobembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NporpaMmsl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 dusmKa N MeToAbl HayYHOro No3HaHUA 2 Bubnmoteka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
MToro no pasgeny 18
Paznen 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 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

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
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.edsoo.ru/7f41c97c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnmoteka LLOK

31 OTHOCUTENBHOCTH 4 1 https://m.edsoo.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 Etl:fswr?::;;gﬁ/}; £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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI
pecypchbl

dPur3nKa — HayKa 0 npupoge.

1 HayuHble MeTZ bl I'IOC?H:HI/'?'FI 1 bubmmoreka 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 PaBHOMEPHOE NPSIMONIMHEHOE 1 Bubnnoteka LLOK
[IBMXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bubnnoteka 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 maTtepmanibHON 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/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
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.edso0.ru/ff0c3d00
CKOpOCTb

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

13 TpeHus. Cuna conpoTUBIEHUS 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/ff0c41a6
YcnoBus 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

MaTepuanibHO ToukuK. Teopema 06
M3MEHEHUW KMHETUYECKOI aHeprum

17

MoTeHUnanbHasA aHeprus.
[MoTeHLUManbHas sHeprua ynpyro
AeopMUPOBaAHHOI MPYXMHBI.
[MoTeHUManbHasa aHeprua Tena
BOIM3M NOBEPXHOCTUN 3eMnu

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
«KnHemaTunka. JuHamuKka. 3aKoHb!
COXPaHeHUs B MEXaHWNKe»

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

21

22

OCHOBHbIe MON0XKEHUS
MOIEKYNAPHO-KUHETNYECKON
Teopumn. BpoyHOBCKOe ABMKEHNE.

Anddysnsa

XapakTep ABUKEHUA U
B3aVMMOZENCTBUA YacTUL, BeLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPABIX TN

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. LLkana 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

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 ienbHas TennoEMKOCTb BELLIECTBA.
KonuyecTtBo TennoTbl nNpu

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

Bubnmoteka LLOK
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.eds00.ru/ff0c6230
TEPMOAMHAMUKMN
35 MpuHumn geinctems n KM 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; H&Z?*)I/BVIK& 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 OTHOCUTE/IbHAA
41 BNAXXHOCTb BO3AyXa. HacCbILLEHHBbIN bubnmoteka 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

KpucTannibl. CoBpemMeHHble
MaTepuasibl

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.edsoo.ru/ff0c6708
Cybnumauus
Bubnmnoteka LLOK
44 BHEHWe TensioBor H
YpaBHeHue Tennosoro bananca https://m.eds00.ru/f0c6820
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 buanuoteka LIOK
YNpoBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHeHusa 31eKTPUYECKOro 3apaja
B3anmopelicTeue 3apsfoB. 3aKoH
47 KynoHa. TouyeUHblii aneKTpuYecKumin Bubnuoteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apag
Hanpsa»KéHHOCTb 31eKTPUYecKoro
48 nond. MpuHUmn cynepnosnumnm Bubnnoteka LLOK
3NEKTPUYECKUX NONe. JInHUN https://m.edsoo.ru/ff0c6df2
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 bubnmoteka 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 NI0CKOro
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»

Pe3epBHbI YPOK. KOHTpONbHas
paboTa o Teme "nNeKTpoanMHaMmKa"

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

bubnmoteka LLIOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Bcepoccuiickas npoBepoYHas
paboTa

60

61

62

O606LLaLLMA YPOK
«QNeKTpoanHamuKa» /
Bcepoccuiickas nposepoyHas paboTa

ONeKTPOHHasA NPOBOAVMOCTb
TBEpAbIX MeTa/1N10B. 3aBUCUMOCTb
COMPOTUBNEHMA META/INOB OT
Temnepatypbl. CBEPXMNPOBOANMOCTb

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3M1EKTPOHHBIX MYYKOB

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c88be

63

MonynpoBOAHUKM, UX COBCTBEHHAS
1 NPMMeCHas NPoBOAUMOCTb.
CBolicTBa p—n-nepexoaa.
MonynpoBoAHMKOBbIE NPUGOPBI

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

64

DNEKTPUYECKMNIA TOK B pacTBOpax u
pacnnaBax 3/1eKTPONTOB.
AneKTponnTUYeckasa auccoumams.
DNeKTponns

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

65

ANEeKTPUYECKINIA TOK B rasax.
CaMOCTOATENbHbINA 1
HecaMOCTOATE/bHbIV paspsa.
MonHus. MNnasma

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

66

AneKTpnyeckmne npmubopsbI 1
YCTPOMCTBA W UX NpaKTUYecKoe
npumMeHeHue. MNpasuia TEXHUKK
6e3onacHoCTu

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c86fc



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

KoHTponbHas paboTta rno Teme
«3neKTpocTaTyKa. MOoCTOAHHBI

Bubnmnoteka LLOK

o 3NeKTPUYECKNIA TOK. TOKM B L https://m.edsoo.ru/ff0c8a8a
pasnnYHbIX cpefax»
68 Pe3epBHbIi ypoK. O606LatoLLnii 1 Bubnmoteka LLOK
ypok no Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBLUEE KOIMYECTBO YACOB MO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

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

[MOCTOAHHbIE MarHUTbI U UX

1 B3aumogencTeme. MarHuTHoe nore. 1 Bubnuoteka LIOK
BekTop MarHUTHON MHAYKUWK. https://m.edsoo0.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
yacTuuy. Cuna JSlopeHua. PaboTa 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

NHayKumn. 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
«MarHunTHoe none.
DNeKTpoMarHUTHas UHAYKLMA»

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

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

bubnunoteka LIOK
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 HUTU W Macchbl
rpysa»

KonebatenbHbIin 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.
CuHycounzabHbIA NepeMeHHbIN TOK.
MOLLHOCTb NepPeMEHHOr0 TOKa.
AMNANTYOHOe 1 AelcTBYOLLee
3HaYeHVie CUbI TOKA U HaNpsXKeHNst

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

18

TpaHchopmatop. MNpon3BoACTBO,
nepefaya n noTpebneHve
3NEKTPUYECKOI 3HEPrum

19

YCTPOICTBO 1 MPaKTUYECKOe
NPUMEHEHWE 3M1IEKTPUYECKOTO

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 Bubnmoteka 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

Bubnnoteka LIOK

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

28 BHYTPEHHEee OTPadKeHue. Bubnuoteka LIOK
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»
WHTeptepeHLms ceeTa. Audpakums Bbubnuoteka LIOK

33 )
cBeTa. AnppakumoHHas 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

K/1aCCUYECKOI MeXaHUKN.

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

MocTynatbl crneyuanbHoOR Teopun

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 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/ffOcf6f0
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

' o 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. OnbITohl 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

bnbnmoteka 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
CMEKTPOB
BosHOBble CBOICTBA YacTuL, BosHbl

49 Ae Bpoiinga. KopnyckynsipHo- Bubnuoteka LIOK
BO/IHOBOW Ayann3m. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY>XEHHOE 13/Ty4YeHmne
OTKpbITE paAN0aKTUBHOCTMU.

50 OnbITbl Pe3eptopaa no Bbubnuoteka LIOK
onpeaeneHno coctaBa https://m.edsoo.ru/ff0d0fd2
PaAM0aKTUBHOIO U3NyYeHNS
CsoiicTBa anb(ha-, 6eTa-, raMma-

51 n3nyyeHuns. BnnaHue
PaAM0aKTUBHOCTM Ha XXMBbIE
OpraHu13mbl
OTKpbITNE NPOTOHA U HEMTPOHA.

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

53 DHeprus csA3n HyKNOHOB B sAApe. bubnunoteka LIOK

AaepHble peakuun. AaepHbli

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. Mpo6niembl, NePCNeKTUBbI,
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 3Bé34. CoBpeMeHHble
MpeACTaB/IEHNS O NPOUCXOXAEHNN U
asontouun ConHua v 3863f4

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




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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