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HOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo ¢u3nkKe 6a30BOr0 YPOBHA HAa YPOBHE CpefHero o6Llero
06pa3oBaHMs pa3paboTaHa Ha OCHOBE MOMOXEHWA 1 TpeboBaHWn K pe3ynbTaTam
OCBOEHWSA OCHOBHOW 06pa3oBaTenlbHON Mporpammbl, MpeacTaBneHHbIX B ®rOC
COO, a TaKxe C Y4éToM (eaepanbHO paboyeil Mporpammbl BOCMUTaHUA W
KOHUenuMn npenofgasaHust yyebHoro npegmera «®usmka» B 06pazoBaTe/bHbIX
opraHu3amsax Poccuiickoi desepaymu, pean3yoLLnX OCHOBHble
06pa3oBare/ibHble MPOrpammbl.

CogepXaHme nporpaMmMbl MO (DM3MKe HanpasfeHO Ha (opmupoBaHue
€CTECTBEHHO-Hay4YHOW KapTuUHbl Mupa obydarowmxcd 10-11 KknaccoB npwu
006y4yeHMn nx pusmke Ha 6a30BOM YPOBHe Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOrO
nogxoga. lMNporpamma no u3nke cooTBeTCTBYeT TpeboBaHusM PIrOC COO k
NNaHUPYeMbIM JIMYHOCTHLIM, MPEeAMETHbIM W MeTanpeAMeTHbIM pe3y/ibTatam
00yYeHMs, a TaKXe Y4YMTbIBaeT HEeob6XOAMMOCTb peann3auun MeXnpeaMeTHbIX
CBA3EN (M3NKM C eCTEeCTBEHHO-Hay4HbIMU Y4eOHbIMU npeaMeTaMu. B Hei
ONPeAenatTCs OCHOBHbIE LeNN U3ydeHus PU3MKM Ha YPOBHE CpefHero obLyero
06pas3oBaHus, NnaHMpyemMble pe3ynbTaTbl OCBOEHUA Kypca (U3UKW: JIMYHOCTHbIE,
MeTanpeaMeTHble, MPeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3snKe BKIKOYaET:

o MNaHMpyemble pe3ynbTaTbl OCBOEHUSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM 4uCe NPeAMeTHbIe pe3y/ibTaTbl M0 rogam 0by4veHus;

e COfepXXaHue y4yebHoro npeamerta «Pusmka» rno rogam 06y4veHus.

du3nKa Kak Hayka O Hambonee 06LMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4yebHOro npeamMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIV BK/ag B CUCTEMY
3HaHWI 06 oKpyxaroLem Mupe. LLIKOMbHBIA Kype (hU3NKU — CUCTEMOOOpPasyHOLLMiA
AN19 eCTECTBEHHO-HAY4YHbIX Y4ebHbIX MPeaMeTOB, MOCKONbKY (DM3NYECKME 3aKOHbI
neXkat B OCHOBE [MPOLECCOB W SIBMEHWI, WU3y4YaeMblX XUMUER, 6Guonoruen,
(om3nyeckoin reorpaduein M acTpoHOMMeW. VIcnonb3oBaHMe WU aKTUBHOE
NPUMeHeHNe  (M3NYECKUX  3HAHWIA  OMpefensieT  xapaktep W pasBUTHe
Pa3HOO6pa3HbIX TEXHOMOMMn B Cchepe 3HEpPreTuKW, TPaHCNopTa, OCBOEHMS
KOCMOCa, MOMyYeHUsi HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMU WU APYruX.
N3yyeHne (M3MKM BHOCUT OCHOBHON BKfah B (POPMUPOBAHWE eCTEeCTBEHHO-
Hay4yHOW KapTWHbI MUpa 0by4aroWwmxcs, B (POPMUPOBAHNE YMEHUIA MPUMEHSTH
Hay4HbI METOZ NO3HAHWA NPW BbINOHEHNN UMW YHEBOHbIX UCCNEeL0BaHWIA.

B ocHOBY Kypca (hM3vMKM ANns YpPOBHS CpedHero oo6uiero o6pa3oBaHus
MOMIOXEH pPsAA  WAEW, KOTOpble MOXHO paccMaTpvBaTb KakK MPUHUMMLI  ero
MOCTPOEHMS.



Hoes yenocmmocmu. B COOTBETCTBUM C HeW Kypc SBNAETCH JIOMMYECKU
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenoB PU3NKK, BK/IKOYAET Kak
BOMPOCHI KNacCUYeCKOM, Tak M COBPEMEHHOW (IU3NKN.

Hoes eenepanuzayuu. B COOTBETCTBUM C Hell mMaTtepuan Kypca (U3NKU
00beAUHEH BOKPYr (DM3MYECKMX Teopuil. Begywmm B Kypce SABNSAETCH
(hopmurpoBaHMe NPeACTaB/EHNA O CTPYKTYPHbIX YPOBHSX MaTepuu, BELLeCcTBe U
rnore.

Hoes eymanumapusayuu. EE peannsauma npepnonaraet MCMNonb3oBaHue
r'YMaHUTapHOro noTeHuMana (U3NYeCKOW HayKu, OCMbIC/IEHME CBA3W Pa3BUTUA
(M3MKNn Cc pasBuTMemM 00WlecTBa, a TaKkKe C  MWUPOBO33PEHYECKMMMU,
HPaBCTBEHHbIMW 1 3KOMOrMYECKUMI Npobiemamu.

Hoess npuxnaonou  nanpaerennocmu. Kypc  (M3MKKM  npeanonaraer
3HAKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKMX U TEXHOMOTMYECKUX NPUNOXKEHUI
N3Yy4eHHbIX TEOPUIA 1 3aKOHOB.

Hoess skonocuzayuu Peain3yeTca MNOCPeACTBOM BBeeHUS 3/1eMEHTOB
coAepXaHus, MOCBAWEHHBIX  3KOMOrMYeCKMM  npobsieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKM U TEXHOMOMMIA, a Takke 06CYXAeHUS
Npo6nem paloHaIbHOro NPUPOA0NOL30BAHNSA M 3KOIOTMYeCKOo 6e30MacHOCTU.

CTepXXHeBbIMW 3/1EMEHTaMN Kypca (hM3MKM Ha YPOBHE CpefHero o6Liero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopuun ((hopMmpoBaHMe MpeacTaBfeHNA O
CTPYKTYpe NOCTPOEHUS (hM3NYECKOW Teopum, ponn pyHAaMeHTalbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX MPEACTaB/eHMAX O  MNPUpOAde,  rpaHuMuax
NMPUMEHMMOCTM TEOPWin, [AN1A OMUCAHWA EeCTECTBEHHO-HAYYHbIX SBNEHUA 1
MpOoL,EeccoB).

CUCTEMHO-AeATeNbHOCTHBIN MOAX04 B Kypce (M3MKW peannsyeTcs npexae
BCEro 3a CYET opraHmM3aummn 3KCrepuMEHTa/IbHOW [eATeNIbHOCTU 06yYatoLLMXCS.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/b30BaHNE CUCTEMbI
(DpPOHTaNbHBLIX KPATKOBPEMEHHBIX 3KCMEPUMEHTOB W nabopaTopHbIX paborT,
KOTOpble B nporpamme rno (usnke 06beAMHEHbI B OOLUMIA CMIUCOK YYEHNYECKMX
MPaKTUYeCKUX paboT. BblaeneHne B YKa3aHHOM MepevHe nabopaTopHbIX paborT,
NMPOBOAMMbBIX A/ KOHTPONAS W OLEHKM, OCYLLECTB/ISETCA  Yy4YaCTHUKaMU
o6pa3oBaTenbHOr0 rnpouecca WUCXoAs W3 OCOOGEHHOCTE MNaHMPOBaHMS WU
OCHalleHnsa KabuvHeTa (u3uku. [lpy  3TOM  0bGecrneymBaeTca  OBMafeHMe
06yyaloLWMMNCA YMEHUAMU MPOBOAUTL KOCBEHHbIE W3MEpPeHus, WCCNeL0BaHuS
3aBMCUMOCTEN  (DU3NYECKUX BEMIMYMH M MOCTAHOBKY OMbITOB MO MPOBEpKe
NpefnoXeHHbIX FMNoTes.

Bonbluoe BHMMaHWe YLENAeTCAd PeLleHV0 PaCYETHbIX W KAaYeCTBEHHbIX
3aga4. [Mpy 3TOM 414 pacyETHbIX 3afay NPUOPUTETOM SABNAKOTCA 3afaun C SBHO
3a/jaHHOM (PU3NYECKOW MOZENbIO, MO3BONAIOLMNE MPUMEHSATL U3YYeHHbIE 3aKOHbI U



3aKOHOMEPHOCTM KaK M3 OfHOro pasfena Kypca, Tak W UHTErpupys 3HaHuWs u3
pasHbIX pasgenos. [ KauyeCTBEHHbIX 3afa4y NPUOPUTETOM SBIAKOTCA 3afaHns Ha
00bSACHEHME MPOTEKAaHUA (DU3NYECKMX ABMIEHWIA M MPOLECCOB B OKPY)KatoLLEei
XW3HW, Tpebytowme Bblbopa (U3NYECKOW MOZenn AN CUTyauum MnpakTuKo-
OPWEHTMPOBAHHOI 0 XapakTepa.

B cooteetctBMM C TpeboBaHusmMun DPIrOC COO K wmatepuasibHO-
TEXHMYECKOMY 06ecrneyeHno y4yebHOro npouecca 6a30Bblii YpOBEHb Kypca
(hM3MKM Ha YpPOBHE CpeaHero obLero obpasoBaHMs AO/MKEH N3YYaTbCA B YC/TOBUAX
NpeAMEeTHOro KabuHeta (M3MKWU MW B YC/IOBUAX WMHTErpUPOBaHHOIO0 KabuHeTa
NpeamMeToB eCTeCTBEHHO-Hay4yHOro uukna. B kabuHete m3mMky [O/MKHO ObITb
Heob6Xxo4MMoe nabopaTopHoe 060pyAOBaHWE [/ BbIMO/HEHNA YKa3aHHbIX B
nporpaMmme no (u3nKe y4eHNUYecKmx npakTUYecKux paboT U AeMOHCTPaLMOHHOE
obopyaoBaHue.

[leMOoHCTpaumoHHoe o06opyaoBaHMe (OPMUPYeTCA B COOTBETCTBUU C
MNPUHLUMNOM  MUHMMa/IbHOW  [0CTATOMHOCTM U 06ecreymBaeT  NOCTaHOBKY
MepPeync/ieHHbIX B MNporpaMMe Mo  (PM3MKEe KIKYeBbIX [JeMOHCTpauuin - ans
nccnefoBaHMs  M3yvaemMblX — SBMIEHWA U MPOLLECCOB,  3MMUPMYECKUX 1
(hyHAAMEHTa/IbHbIX 3aKOHOB, MX TEXHUYECKUX NPUMEHEHWIA.

NabopaTopHoe 060pyAOBaHME A5 YYEHUYECKUX MPaKTMYeCKUX paboT
(hopmupyeTcs B BUAE TeMaTUYeCKUX KOMMIEKTOB M 06ecnevmBaeTca B pacyérte
OQHOro KOMMN/eKTa Ha [BYyX obydvarowmxcsd. TemaTuyecKme KOMMNEKTbl
nabopatopHoro 060pyAoBaHUSA [O/MKHbI ObITb MOCTPOEHbl Ha KOMMIEKCHOM
MCNONb30BaHUM aHaIOroBbIX U LMPPOBLIX MPMOOPOB, a TakKXe KOMMbHTEPHbIX
N3MePUTENbHBLIX CUCTEM B BMAE LM(POBbLIX 1abopaTopuid.

OCHOBHbIMW LIENSIMW U3Yy4YeHUs PU3NKK B 00LL,EM 06pa3oBaHmM ABNAKOTCA:

o (hopMMpOBaHME MHTEpeca W CTPEMJIEHUS O0y4YaroWMXCA K Hay4yHOMY
N3YYEHWNIO MPUPOAbI, Pa3BUTUE WX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOBHOCTEW;

e Pas3BUTKE NpPeACTaB/IEHNIA O HAYYHOM METOAE NO3HaHMS U popmmMpoBaHme
MCCNef0BaTENIbCKOr0 OTHOLLEHMS K OKPYXKAIOLLMM SABNEHUSM;

o (hOpMUpPOBaHME HAY4YHOrO0 MUPOBO33PEHMSI KakK pesynbTata U3ydeHus
OCHOB CTPOEHUA MaTepun 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (DU3VKMU;

o (opmMupoBaHME YMEHWA OOBACHATL ABMEHWA C  WCMOJ/Ib30BaHUEM
(PM3NYECKNX 3HAHUIA N HAYYHbIX 40KA3aTe/NbCTB;

o (hopmMMpOBaHME MNPEeACTaBNEHUA O PONU (U3MKK AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKWN 1 TEXHO/OT WA

[lOCTVKEHWe 3TUX Leneil 06ecnevmBaeTcs pelleHreM Cnegyrowmx 3agad B
npoLiecce U3y4veHns Kypca (PrU3nKm Ha ypoBHe cpefHero obLero o6pasoBaHus:



e MNpuobpeTEHMEe  CUCTEMbI  3HaHWi 06  0o0WmMx  (M3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/1OYas MeXaHWKY,
MOJSIEKYNIAPHYIO  (PU3WKY, 3NEKTPOAMHAMWUKY, KBaHTOBYH (M3UKY M1
3N1eMeHTbl aCTPOMU3NKN;

o (hopMUpOBaHME YMEHWUA MPUMEHSATb TEOPETUYECKMe 3HaHWA A1
OOBACHEHMS  (DU3MYECKUX SABNEHWIA B MpUpode W ANA  MPUHATUA
MPaKTUYECKUX PELLEHNIA B MOBCEAHEBHOMN YKU3HU;

e OCBOEHVEe CMocOO0B peLleHus pas3NU4YHbIX 3afdad C ABHO 3afaHHOoM
(hM3n4eckoin Mogenbto, 3afdad, MoApasyMeBaloLMX CaMOCTOATE/IbHOE
co3fjaHne (hM3nYecKorm MOAeNK, aaeKBaTHOM YCOBUAM 3a4auu;

o TMOHMMaHWME (U3NYECKUX OCHOB W MPUHLMUMNOB AEACTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOrNYECKMX MPOLLECCOB, UX BUAHMS HA OKPY>KAHOLLLYHO
CPesy;

e OBNafleHMe MEeTOAaMW CamMOCTOATESIbHOrO MIaHNMPOBaHWUA N NPOBEAEHUS
(PM3NYECKMX IKCMEPMMEHTOB, aHa/M3a U MHTepnpeTaumm WHgopmaumu,
onpeaeneHns LOCTOBEPHOCTM MOMYYEeHHOr0 pe3y/nbTara;

e CO3[jaHue YCNOBWUIA AN Pa3BUTUA YMEHUIA NPOEKTHO-UCCNeA0BaTeNbCKOMN,
TBOPYECKOI AEATENbHOCTN.

Ha wu3yyeHme (m3vkn (6a30Bbid YPOBEHb) Ha YPOBHE CpefHero o6Luero
obpaszoBaHua otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B HefleNto), B
11 knacce — 68 yacoB (2 4Yaca B HefienNo).

Mpegnaraemblil B nporpaMMe Mo (u3nke nepeveHb 1a60PaTOPHbIX U
NMpPaKTUYeCKMX paboT ABMAETCA PEKOMEHAOBAHHbIM, Y4YWUTeNb [AenaeT BblOOp
npoBefeHNs NnabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYa/IbHbLIX
0C0BEHHOCTEN 06yYatoLmNXCs.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

dusMka — Hayka 0 npupoge. HayuHble MeTOoAbl MO3HAHUA OKpYXXaloLLero
Mupa. Ponb  3KCNepuMeHTa W Teopun B Mpouecce Mo3HaHUA NPUPOAbI.
JKCNEepUMeHT B (hn3KKe.

MogenvpoBaHue (U3NMYECKUX SABMEHWIA K npoLieccoB. Hay4yHble rmnoTesbl.
Pur3nyeckme 3aKoHbl 1 Teopun. paHnLbl MPUMEHNUMOCTM (IU3NYECKMX 3aKOHOB.
MpyvHUMN COOTBETCTBYUA.

Ponb 1 MecTo (M3nKM B (POPMMPOBAHUN COBPEMEHHOM Hay4YHOW KapTUWHbI
MUpa, B NPaKTUYECKON AesATeNIbHOCTU NIHOAEN.

Jlemoncmpayuu

AHanoroeble 1 UWMPOBbIE UN3MEPUTESIbHbIE MPUOOPbI, KOMMbIOTEPHbIE
AaTYUKMN.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe aBMKeHne. OTHOCUTENbHOCTb MEXaHMYECKOro [BUXKEHUS.
Cuctema oTcuUérta. TpaekTopus.

[MepemelleHme, CKOPOCTb (CpefHsAs CKOPOCTb, MrHOBEHHAs CKOPOCTb) W
YCKOPEHUE MaTepuasibHOM TOYKKW, WX MPOEKUUN Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHune nepemeLL,eHniA U CNoXKeHe CKOPOCTEN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MNPSMONMHENHOE ABMXKeHME. [ patinmku
3aBMCMMOCTW  KOOpPAWHAT, CKOPOCTW, YCKOPEHUsi, MNyTU WU NepeMeLleHns
MaTepuasibHON TOUKN OT BPEMEHMN.

CBob60oAHOE naseHre. Y CKopeHne cBO60AHOro NajgeHus.

KpuBonuHeriHoe  ABWXeHMe.  [BMKEHME  MaTepuasibHOM  TOYKW MO
OKPY>XHOCTW C NOCTOSAHHOM MO MOAY/NH CKOPOCTLH. YT/10Basi CKOPOCTb, /IMHENHAsA
cKopocTb. Mepunog 1 yacToTa obpalleHunst. LIeHTpocTpeMnTenbHOe YCKOPEHME.

TexHNYeckme YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHME: CrMAoMET,
ABWKEHWEe CHapALO0B, LienHble Y PEMEHHbIE NepeaaYn.

Jemoncmpayuu

Mogenb CUCTEMbI OTCYETA, WAMOCTPaLMS KMHEMATUYECKUX XapaKTepUCTUK
ABVDKEHNS.

[Mpeobpa3oBaHme ABMXKEHWIA C UCNO/Ib30BAHMEM NPOCTLIX MEXaHN3MOB.

[MageHne Ten B BO3AYXe M B Pa3peXXeHHOM NPOCTPaHCTBE.

HabnogeHne ABWKEHUS Tena, OPOLIEHHOro noj YrioM K FOPU3OHTY U
rOPU30HTA/TLHO.



I3mepeHmne yCKopeHns CBO604HOI0 nageHus.

HanpasneHne CKOpOCTY NMpu ABUXKEHNIN MO OKPYXXHOCTMU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuvl

3yyeHne HepaBHOMEPHOrO [ABVMXXEHUS C LeNblo ONpeaesieHnss MrHOBEHHOM
CKOpOCTH.

WccnefoBaHne COOTHOLLEHWA MeXAy NyTAMW, MNPOMAEHHbIMW TenoM 3a
nocnenoBaTefibHble  paBHbIE TMPOMEXYTKW BPEMEHM MpPU  PaBHOYCKOPEHHOM
[BWKEHNN C HaYa/IbHON CKOPOCTbIO, PaBHOMN HYIIHO.

3ydeHmne ABMXKEHMS LIapuKa B BA3KOIA XKUAKOCTW.

3yueHune ABMXeHWS Tena, 6POLLEHHOr0 ropU3oHTasLHO.

Tema 2. /lunamuxa

MpuHUMN  oTHOcUTenbHoCTM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
VIHepunanbHbIe CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuumn cui. BTopoil 3akoH HbloToHa
AN MaTepuanbHON TOUKKN. TpeTuii 3aKkoH HbHOTOHa A4/1 MaTepuasibHbIX TOYEK.

3aKOH BceMUpPHOro TAroteHua. Cuna TaXecTu. [lepBasg KOCMUYECKas
CKOpOCTb.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena.

TpeHune. Buapbl TpeHus (NOKoA, CKOMbXeHNA, kayeHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUsA CKOMbXEHUSA U cuia TPeHUS Nokos. KosppuumneHT TpeHus.
Cwnna conpoTMBNEHUA NPU ABUKEHUM TeNa B XXUAKOCTU WK Trase.

[MocTynartesnibHOe 1 BpalyaTenbHOe ABVKEeHME abCOMOTHO TBEPAOro Tesa.

MOMEeHT cunbl OTHOCUTENbHO OCK BpalleHusa. [lneyo cwunbl. Ycnosus
paBHOBeCUs TBEPAOro Tena.

TexHNYecKme YCTPOMCTBA M MNPAKTUYECKOE MNPUMEHEHME: MOALUUMHUKM,
[BVXXEHNE UCKYCCTBEHHBIX CMYTHUKOB.

Jlemoncmpayuu

FAABNeHne nHepLmn.

CpaBHeHMe Macc B3aUMOAENCTBYHOLLMX TeN.

BTopoit 3akoH HbHOTOHa.

13mepeHwne cun.

CnoxxeHue cun.

3aBMCMMOCTb CUAbI YIPYroCcTK OT Aedopmatimu.

HeBecomocTb. Bec Tena npu yCKOpeHHOM NMoAbLEME U NafeHnN.

CpaBHeHMe CUN TPEHUA MOKOSA, KAYEHUSA U CKOMBbXEHNS.

Ycnosus paBHOBecus TBEpAOro Tena. Buabl paBHOBeCKS.

Vuenuueckuii sxcnepumenm, 1abopamopHwvle pabomul

3yueHwne ABMXeHUs BpycKa No HaKIOHHOW NIOCKOCTU.



iccnepoBaHue 3aBUCUMOCTW CUAT YNPYFOCTU, BO3HUKAKOWMNX B NPYXUHE U
Pe3HOBOM 06pasLie, OT X gedopmMaLmn.

VccnepoBaHvne YCNOBWMIA paBHOBeCcUMs TBEPAOro Tefla, MMEKLWero ocb
BpaLLeHWs.

Tema 3. 3axonwl COXpAaHEeHUA 6 MEXAHUKeE

MnynbCc MaTepuvasibHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeEK.
MnynbC cunbl N M3MeHeHWe WMMynbca Tena. 3aKOH COXPaHEeHUs WMNysbCea.
PeaKTVBHOE [BMXEHME.

PaboTta cunbl. MOLHOCTb CUfbI.

KnHeTnyeckas 3Heprus marepuasibHOM Touku. Teopema 06 W3MEHeHWU
KMHETUYECKOWN 3HEprun.

[MoTeHuManbHas 3Heprus. [MoTeHymManbHas 3Heprua ynpyro
AeOpPMMPOBAHHOM  NPYXWHbI.  TloTeHUManbHasd  3Heprus  Tena  BO/IM3K
NMOBEPXHOCTU 3EM/IN.

[MoTeHUManbHble WU HEMOTeHUWasbHble  CWJbI. CBA3b  paboThbl
HENOTEeHUMaNbHbIX CU/T C M3MEHEHWEM MeXaHWYeCKOW 3HEeprum CUCTEeMbl Terl.
3aKOH coxpaHeHWs MeXaHUYeCKON 3HEpPrun.

Ynpyrve n Heynpyrue cTo/IKHOBEHUS.

TexHNYecKme yCTpPOMCTBA U MPaKTUYEeCKoe MpUMeHeHWe: BOLOMET, KOMEp,
MPY>XUHHbBIA MUCTONET, ABWKEHWE PaKeT.

Jlemoncmpayuu

3aKOH coxpaHeHns NMnynbCea.

PeakTnBHOE ABUXKEHWUE.

Mepexop NoTeHLMaIbHO 3HEPTr N B KMHETUYECKYHO 1 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3yyeHne abCONOTHO Heynpyroro ygapa C MOMOLLbI [BYX OAMHAKOBbIX
HUTAHBLIX MasATHMKOB.

WccnepoBaHue cBA3W paboTbl CUMbl C M3MEHEHMEM MEXaHUYECKON 3Heprum
Tena Ha NpuMepe pacTAXKeHUA PE3NHOBOIO XryTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbIE MONOXKEHNA MOMEKYNAPHO-KMHETUYECKON TEOPUU U UX OMbITHOE
ob6ocHOBaHMe. BpoyHOBCKOe [ABWbKeHWe. Ouddysna. XapakTep ABWKEHUS U
B3aMMO/ENCTBMA YacTul, BewlectBa. Mofenm CTPOeHMst ras30B, XWUAKOCTe W
TBEPAbIX TeN N 0O6BACHEHWE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogenein. Macca un
pasmMepbl Monekyn. KonnyecTtso BellecTsa. [locTosHHaa ABorajgpo.

TennoBoe paBHoBecue. Temnepatypa u eé namepeHue. LLIkana TemnepaTyp
Llenbcus.



Mogens ungeanbHoro rasa. OCHOBHOe  YypaBHEHME  MOJEKYNAPHO-
KMHETUYECKON Teopun maeanbHOro rasa. A6COMOTHaA TemnepaTypa Kak Mepa
CpefiHen KWHETWYECKON 3Hepruv TenaoBOro [ABWKeHWs 4vacTuly rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHeneesa—KnanerpoHa.
3akoH [JanbToHa. M3onpovlecchl B UAealbHOM rase € MoCTOAHHLIM KO/MYeCTBOM
BewecTea. [padmueckoe npefcTaBfieHNe K30MPOLLECCOB: U30TEPMA, M30X0pa,
n3obapa.

TexHNYeckme YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHWE: TepMOMETP,
b6apomerTp.

Jlemoncmpayuu

OnbITbl, [O0Ka3blBalOLMe [UCKPETHOe CTPOeHWe BellecTBa, (oTorpapuu
MOJIEKY/T OpraHNYeCcKnx CoeVHEHNIA.

OnbITbl NO AUDDY3UN XKNAKOCTENR U ra3oB.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLITEpHa.

OnbITbl, [0Ka3blBatoLLe CyLlecTBOBaHue MEXXMOJIEKYNAPHOI 0
B3aMMO/ENCTBMS.

Mogesnb, nNICTPUpYoLLas NPUPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WAMKOCTPUPYIOLLME YpPaBHEHME COCTOAHUA UMAeaNlbHOro rasa,
M30MpPOoLLeCCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

OnpegeneHve maccbl BO3fyxa B K1aCcCHOW KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, AaB/IeHNA U TeMMepaTypbl BO34yxa B HEiA.

iccnefoBaHWe 3aBUCMMOCTY MeXay napameTpamMun COCTOSHUS PaspeXxeHHOro
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmoanMHaMmyeckast cuctema. BHYTPeHHAS 3Heprus TepMOoLMHaMUYECKOWA
CUCTeMbI 1 CNocobbl eé n3meHeHNA. KonnyecTBo TennoThbl U paboTta. BHYTpeHHsS
3Heprma  OAHOATOMHOIO  WAeanbHOro  rasa. Buabl  Tennonepepayw:
TENn0NPOBOAHOCTb, KOHBEKLMSA, U3NTydeHVe. Y enbHaa Ternn0éMKOCTb BeLLecTBa.
KonnuyecTso TeN0ThI NpK TeNonepesaye.

[MoHATME 06 agmabaTHOM npouecce. [lepBbld 3aKOH TepMOAUHAMUKN.
[MpuMeHeHWe NepBOro 3akoHa TepMOAMHAMUKK K m3ornpoueccam. [Mpaduyeckas
NHTepnpeTauus paboThbl rasa.

BTopoit 3aKoH TepMoguHaMyKn. HeobpaTMOoCTb MPOLLECCOB B MPUPOLE.

TennoBble  MaluWHbl.  TpUHUMNBI  JEACTBAA  TEMNoBbIX  MAalLUVH.
[Mpeobpa3oBaHNA 3HEPrMM B TensoBbIX MalumHaX. KoadgmumeHT nose3Horo
[ENCTBUA TernnoBo MalumHbl. Linkn KapHo M ero Ko3((hMUMEHT MONE3HOro
[eCTBUA. IKONOrnyeckme npobneMbl TENIOIHEPTETUKN.



TexHNYeckme YCTPOMNCTBA W NPaKTUYECKOe MNPUMEHEHWe: [BUrartesb
BHYTPEHHEro cropaHusi, 6bITOBOM X0N0AUNbHNK, KOHAULMOHEP.

Jlemoncmpayuu

A3meHeHne BHYTPEHHei 3Hepruu Tena Mnpu CoBepLleHWr paboTbl: BbINET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXKATOro BO34yXa, HarpeBaHuwe 3agumpa B
NaTyHHON TPyoKe NYTEM TpeHus (BUAEOAEMOHCTPpaLMS).

3mMeHeHWe BHYTPeHHe aHeprumn (TeMnepaTypsbl) Tena Npu Tensionepegave.

OnblIT No afgmabaTHOMY pacliMpeHnto Bo3gyxa (OMbIT € BO3AYLUHbIM
OrHUBOM).

Mogenu napoBou TypOuHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIO
ABUraTens.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

3mepeHue yaenbHO TenI0EMKOCTM.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoonl

[Mapoobpa3oBaHMe U KOHAeHcauums. VicnapeHne n KuneHue. ABGCONKOTHas U
OTHOCUTENIbHAsA BIAXKHOCTb BO3AyXa. HacbIWweHHbIn nap. YpenbHasa TensioTta
napoobpa3oBaHms. 3aBUCUMOCTb TeMMepaTypbl KUMEeHWS OT AaBfieHNs.

Teéppoe Teno. Kpucrtannmyeckne n aMmopHble Tena. AHM30TPONUS CBOMCTB
Kpuctannos. >Xugkme Kpuctannbl. CoBpemeHHble MaTtepuanbl. [1nasBneHue wu
KpucTannusaums. Y nenbHas TennoTa nnasneHuns. Cyonmmaums.

YpaBHeHe TenioBoro banaHca.

TexHnyeckne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPOMETP U
MCUXPOMETP, KaOpPUMETP, TEXHONIOTUU NMOMYUYEHUS COBPEMEHHBIX MaTepuasios, B
TOM YKC/e HaHOMaTepMasioB, U HAHOTEXHONOMUN.

Jlemoncmpayuu

CBOMWCTBa HaCbILWEeHHbIX MapoB.

KvneHune npy NOHWXEHHOM [aB/IEHUN.

Cnocobbl 3MepeHUs BNaXKHOCTM.

HabnofeHve HarpeBaHus U MNaB/IeHUS KPUCTa/INIMYECKOrO BELLLECTBA.

JeMoHCTpaLma KpUcTannos.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

13mepeHre OTHOCUTENIbHOW BNaXKHOCTM BO3AyXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
AnekTpm3auma Ten. INeKTpuvecknin  3apag. [Ba Buaa 3NeKTPUYECKMX
3apagoB. [MPOBOAHUKKM, AWINEKTPUKA W MOMYNPOBOAHUKN. 3aKOH COXpaHeHWs
3/IEKTPUYECKOro 3apaja.
B3anmopencTeue 3apsgoB. 3akoH KynoHa. ToYeuHbI 3NeKTPUYECKMIA 3apsaf.
DneKTpuyeckoe none. HanpsXEHHOCTb  3MeKTpuyeckoro nond.  puHUmMn



Cyneprnosnumn 3NeKTPMUecKnX nosnei. JIMHUU Hanps>KEHHOCTN 3/1EKTPUYECKOr 0
nons.

Pabota cun  anekTpoctaTuyeckoro  nond.  loteHuywan.  Pa3HOCTb
noteHuuanos. [1pOBOAHUKM W ONINEKTPUKN B 3/IEKTPOCTATUYECKOM MOSe.
[AnanekTpmuyeckas NnpoHULAEMOCTb.

ONEKTPOEMKOCTb. KoHAeHcaTop. S/1EKTPOEMKOCTbL MIOCKOr0 KOHAeHcaTopa.
SHeprus 3aps>KeHHOro KoOHAeHcaTopa.

TexHNYeckme YCTPOMUCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1eKTPOCKON,
3NIEKTPOMETP, 3NeKTpocTaTMyeckas 3awuTa, 3a3eMsieHne 31eKTponpubopos,
KOH/ZEHCATOop, KONMPOBasibHbIA annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO U NPUHLMN AEACTBUA 3N1EKTPOMETpA.

B3anmogecTBMe HasNeKTPU30BaHHbIX Tel.

JNeKTpUYecKoe rnose 3apsXxeHHbIX Te.

[MpOBOAHNKM B 3M1IEKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTnyeckas 3alunTa.

[N3NEKTPUKN B 3/1EKTPOCTATUUYECKOM MONeE,

3aBUCUMOCTb  3M1eKTPOEMKOCTU  MJIOCKOr0  KOHAEeHcaTopa OT nJoLaam
MNAaCTWH, PACCTOAHNUA MEXAY HUMU 1 AU3NEKTPUYECKO NMPOHMLAEMOCTH.

JHeprua 3apsHKeHHOro KoHAeHcartopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

I3mepeHmne 3/1eKTPOEMKOCTM KOHEeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBWUA CYLLECTBOBAHWUA 3/1EKTPUYECKOrOo TOKa.
cToUHMKM ToKa. Crna ToKa. MOoCTOAHHBIN TOK.

Hanps»xeHue. 3akoH Oma Anda yyacTka Lenu.

DNeKTPUYEeCcKoe COMNpPOTUB/IeHWe. Y[enbHOe COMpoTUB/IEHNE BeLLecTBa.
[MocnepoBatensHoe, NapanienbHoe, CMeLlaHHoe coefiHeHVe NPOBOAHUKOB.

Pabota anekTpuyeckoro Toka. 3akoH [pkoynsa-SleHua. MOLLHOCTb
3MIEKTPUYECKOr 0 TOKa.

DNEeKTPOABMKYLLIAA CuUMa U BHYTPEHHEE COMNPOTUB/IEHME UCTOYHMKA TOKA.
3akoH OMa A5 nosHoum (3aMKHYTOI) 3N1eKTpuyeckor uenn. KopoTkoe 3aMblKaHue.

ONEKTPOHHasa  NPOBOAMMOCTb  TBEpPAbIX  METaNOB.  3aBUCMMOCTb
COMPOTMB/IEHNS META/INIOB OT TeMnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKMIA TOK B BaKyyMme. CBONCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynpoBOAHUKMN. CobcTBeHHas 7 npuMecHas NpPOBOANMOCTb
nonynpoBogHMKoB. CBoCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOpSLI.

JNeKTpMYeCKMin  TOK B pacTBOpax W  pacnnaBax  3/1eKTPO/NTOB.
DNeKTPOMTHYECKasa Auccoumnauuns. SNeKTposms.



ANeKTPUYECKMin TOK B rasax. CamMoCTOATeNbHbI N HecaMOCTOATE/bHbIA
paspag. MonHusa. MNnasma.

TexHnyeckne YCTPOMCTBA W MpPaKTUYeCKOe MpPUMEHEHWE: amMnepMmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKM TOKa, 3/IeKTPOHarpeBarte/ibHble Npuoopbl,
3/IEKTPOOCBETUTE/bHbIE MPUBOPbLI, TEPMOMETP COMPOTMBIEHNS, BaKYYMHbIA AUOA,
TEePMUCTOPbI 1 (HOTOPE3UCTOPLI, MOYNPOBOAHWNKOBbLIV AN0A, Fa/lbBaHMKa.

Jlemoncmpayuu

13mepeHre Cuibl TOKa U HanpsKeHus.

3aBMCMMOCTb COMPOTMBEHUSA UMINHAPUYECKUX MPOBOAHUKOB OT AJIVHBI,
NAoLWazam NonepevyHoro ceveHns 1 Matepuana.

CMeLLaHHOE CoefIHEeHWE NMPOBOLHNKOB.

[MpsamMoe UM3MepeHWe 3NeKTPoABMXKYLLeA cunbl. KoOpoTkoe 3aMblKaHue
ra/lbBaHNYeCKOro 3/1eMeHTa U OLeHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNA META/IIOB OT TEMMNeEPaTypb!.

MpOBOANUMOCTb 3/1EKTPO/NTOB.

IckpoBOiA pa3pag 1 NPOBOAMMOCTb BO3AYyXa.

O/ZIHOCTOPOHHSSA NPOBOAUMOCTb AMoAa.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuvl

3yyeHmne cMeLlaHHOr0 CoeJMHEHNS Pe3NCTOPOB.

3mepeHVe 3NeKTPOABUXKYLLEN CU/Ibl UCTOYHMKA TOKA UM €ro BHYTPEHHEro
COMpPOTUB/IEHUS.

HabntoaeHve anekTponunsa.

MexnpeaMeTHbIE CBA3H

N3yueHne Kypca (pu3nkn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCH C
YUYETOM COAepXKaTe/lbHbIX MEXMPeAMETHbIX CBA3E C KypcamMum MaTeMaTuKM,
ovonornn, XMMmu, reorpagum 1 TEXHONOrnN.

Medsicnpeomemnoie nonssimusi, CBA3aHHbIE C W3YYEHMEM METOAOB Hay4HOro
MO3HAHWA: ABMIEHUE, Hay4HbIA (aKT, runotesa, (PU3NYECKas BeIMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, 3KCMEPUMEHT, MOAENIMPOBaHUe, MOESb, U3MEPEHME.

Mamemamuka: pPELWIEHNe CUCTEMbl YpPaBHEHWI, JNMHENHas (YHKUWS,
napabona, runepbona, Nx rpagmkKn U CBOMCTBA, TPUIOHOMETPUYECKMNE PYHKLUN:
CUHYC, KOCUHYC, TaHr'eHC, KOTaHreHC, OCHOBHOE TPUIrOHOMETPMYECKOE TOX/IECTBO,
BEKTOpPbI U UX MPOEKLMM Ha 0CM KOOPAMHAT, CI0XKEHWE BEKTOPOB.

Buonozus: MexaHN4YeCcKoe [ABVXXeHWe B XXUBOIN npupoge, Avddysns, ocMoc,
TENN000MeH XMBbIX OPraHnM3MoB (BWAbl Tensonepesayn, TeNI0BOe PaBHOBECKE),
3NIEKTPUYECKIE ABNEHNS B XKMBOW NPUPOLE.

Xumus: JUCKPETHOE CTPOEHME BELLLeCTBa, CTPOEHMe aTOMOB U MOJEKY/1, MOJb
BeLLLeCTBa, MOJIPHAst Macca, TensoBble CBOMCTBA TBEPALIX Tes, XUAKOCTEA U



ra3oB, 3/1EKTPUYECKME CBOWCTBA METaN/IOB, 3M1EKTPONUTMYECKAs AMccoLmaLms,
rasbBaHuKa.

T'eozpaghus: BNAXKHOCTb BO3/yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonoeus: NpeobpasoBaHMe [ABVKEHWIA C UCMONb30BaHMEM MeXaHW3MOB,
YUYET TPEHUSI B TEXHUKE, MOALUMMHUKK, WCMNOMb30BaHMWE 3aKOHA COXPaHeHWSs
MMnynbca B TeXHWKe (pakeTa, BOAOMET W [pyrue), ABWratelb BHYTPEHHEro
CropaHusi, napoBas TypOuHa, ObITOBOI XONOANNbHUK, KOHANLIMOHEP, TEXHOMOMNN
MONMYYEHUS] COBPEMEHHbIX MaTepuanoB, B TOM 4MCNe HaHOMaTepuasnos, U
HaHOTEXHO/OMMK, 3NEKTPOCTaTUYECKas 3alliMTa, 3a3eM/IEHME 3MeKTPONpUbopos,
KCEPOKC, CTPY/HbIN NpUHTEP, 3NeKTpOHarpeBaTebHbIe npno6opkI,
3/1eKTPOOCBETUTENbHbIE NPMOOPbI, FraslbBaHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Mazcnummnoe nojne. In1eKmpoMacHUMHAA UHOYKUUS

[MOCTOSAHHbIE  MarHWTbl.  B3aMmofenCcTBME  MOCTOAHHBLIX ~ MarHWTOB.
MarHuTHoe none. BeKTop MarHWTHOW WHAYKUMW. [lpuHUMn cynepnosvuum
MarHUTHbIX NOMel. JIMHUA MarHUTHON WHAYKUUW. KapTWUHa NMHWIA MarHUTHOM
NHAYKUMW NONA NOCTOSAHHbLIX MarHUTOB.

MarHuTHoe nosie NpoBOAHMKA C TOKOM. KapTuHa /nUHWA MHAYKLMW
MarHUTHOro nona AJIMHHOro MPAMOro MNPOBOAHMKA WM 3aMKHYTOrO KOMbLEBOro
MPOBOAHMKA, KaTyLWKN ¢ TOKOM. OnbIT JpcTesa. BaanmopgeincrTeme NpoBOAHMKOB C
TOKOM.

Cwnna Amnepa, eé Mofynb 1 Hanpas/eHue.

Cwuna JlopeHua, eé Mofynb 1 HanpasneHune. ABmKeHne 3apsXKeHHOR YacTuLbl
B O4HOPOAHOM MarHUTHOM none. PaboTta cunbl JTopeHua.

FABNneHVe 3NeKTPOMarHUTHON WMHAYKUMK. T1OTOK BeEKTOpa MarHUTHOWA
MHAYKUMW.  JNEKTPOABMKYLLAA CWhna  WHAYKUMKW. 3aKOH 3/1eKTPOMarHUTHOM
NHOYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe Mnose. JINEKTPOABMXKYLLAA cuna WHOYKUAN B
NPOBOAHMKE, ABWXYLLEMCA NOCTYNaTe/lbHO B 0O4HOPOAHOM MarHUTHOM MoJe.

MpaBwnno JleHua.

WVHOYKTUBHOCTL.  HABNEHWEe  CcaMOMHAYKUUK.  ONeKTPOoABMXKYyLlasa cuia
CaMONHAYKLNN.

JHEPrna MarHUTHOro Nons KaTyLKN C TOKOM.

DNeKTpoMarHuTHoe nose.

TexHnyeckne YCTPOACTBA W MNPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3/1eKTPOMAarHUTbl, 3NEeKTPOABUraTe/lb, YCKOPUTENN 3N1eMEeHTapHbIX
yacTuL, MHAYKUNOHHAs neyb.



Jlemoncmpayuu

OnbIT OpcTesa.

OTK/IOHEHMe 3/IEKTPOHHOI0 MyYKa MarHUTHLIM MOeM.

JINHUM MHAYKUUW MarHUTHOIO Mo

B3anmogelncTeme 48yX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[elicTBue cunbl JTopeHLa Ha MOHbI 3N1EKTPONMUTA.

FABneHne 3NeKTPOMarHUTHON MHAYKLMN,

[MpaBwnno JleHua.

3aBMCYMOCTb 3/1EKTPOABVXKYLLEN CU/IbI MHAYKUMW OT CKOPOCTU U3MEHEHUS
MarHUTHOr o NnoToKa.

#BNneHne caMoVHAYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

A3yueHne MarHUTHOr o Nons KatyLKu ¢ TOKOM.

WccnepoBaHne feicTBMA MOCTOAHHOMO MarHUTa Ha pamKy C TOKOM.

iccnepoBaHmne ABIEHUA 3N1EKTPOMarHUTHON MHAYKLMN.

Paznea 5. Kosie0aHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Koaeoanus

KonebatenbHas  cuctema.  CBOOO[HbIE  MeXaHUYECKMe  KonebaHus.
FapMoHMYeckne KonebaHus. MMepuod, 4YacToTa, amnanTyda u asa KonebaHwia.
[MPY>XXMHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHME rapMOHUYECKMX
Kone6aHuiA. MNpeBpalyeHne 3Heprum Npu rapMoHUYECKUX KonebaHmsXx.

KonebatenbHblil KOHTYpP. CBOGOAHbIE 3MEKTPOMArHUTHbIE KonebaHus B
naeanbHOM KoMebaTeNlbHOM KOHType. AHaIOrMsa MeXay MexaHWYecKuMu Wu
3/IEKTPOMarHUTHbIMW  KonebaHmsmu. @dopmyna TomcoHa. 3akOH COXpaHeHWS
3HEPruun B naeanbHOM KonebateslbHOM KOHTYPe.

MpefcTaBneHne 0 3aTyxatoWwmuxX KonebaHusx. BbiHY)XAEHHbIE MEXaHUYECKMe
KonebaHus. Pe3oHaHC. BbIHY)KAEHHbIE 3N1IEKTPOMAarHUTHbIE KonebaHus.

[MepeMeHHbI  TOK. CWHYCOMAaNbHbIA MepeMeHHbId  TOK. MOLWHOCTb
NepeMeHHOro Toka. AMMNIMTYAHOE W AECTBYIOLLEE 3HayeHWe CW/bl TOKa W
Hanps>KeHus.

TpaHcdopmatop. Mpon3BOACTBO, Mepeaayda M NoTpebeHne 3NeKTPUYECKOi
3HepPrumn. JKONOrMYecKmne PUCKN MPU MPOM3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCMOMb30BaHNA 3N1IEKTPOIHEPT M B NOBCEAHEBHOM YKN3HW.

TexHNYecKme YCTPOWCTBA U MPaKTUYECKOe MNPUMEHEHUE: 3N1EKTPUYECKMIA
3BOHOK, reHepaTop nepemMeHHOro ToKa, IMHUK 3N1eKTponepesiau.

Jlemoncmpayuu

ccnegoBaHne napameTpoB KonebaTeslbHOM cuCTeMbl  (MPYXUHHBIA UK
MaTemMaTUUYECKNA MasTHUK).



HabntogeHve 3aTyxarowmx KonebaHuia.

WccnenoBaHne CBOMCTB BbIHYX/AEHHbLIX KONe6aHWI.

HabntogeHve pesoHaHca.

CB0OO/HbIE 3/1eKTPOMArHUTHbIE KOnebaHus.

OcupnnorpaMmmbl (3aBUCMOCTI CU/bl TOKA U HaMPSXXeHWUA OT BPeMeHu) AN
3N1eKTPOMArHUTHbIX KonebaHwia.

PesoHaHC npw nocnefoBaTe/lbHOM COEAVHEHUM  Pe3nCTopa, KaTyLlKu
NHLYKTUBHOCTM M KOHAEHcaTopa.

Mogenb MHUK 3NeKTponepesayn.

Vuenuueckuii sxcnepumenm, 1abopamopHwvle pabomuvl

WccnefoBaHme 3aBUCMMOCTU Nepuofa MasibiX KonebaHuin rpysa Ha HATKU OT
AJIMHbI HATK U Macchl rpysa.

WccnepoBaHne  MepemMeHHOro Toka B LenM U3 MOC/MefoBaTelbHO
COEANHEHHbIX KOHAEeHcaTopa, KaTyLIKN 1 pesnucTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHbLE 60/IHb

MexaHn4yeckne BOMHbI, YCNOBUA pacnpocTpaHeHus. [Mepuog. CKopoCTb
pacnpocTpaHeHMss W A/iMHa BOMHbIL. [lonepeyHble M NPOAO/bHLIE  BOJHbI.
NHTepdepeHLMa N Anppakums MeXaHNYECKUX BOSH.

3ByK. CKOpOCTb 3BYKa. POMKOCTb 3BYKa. BbicOTa TOHa. TeMbOp 3BYKa.

ONeKTPOMarHUTHbIe BOJHbI. Y CNOBUA U3NYUYEHWUS 31EKTPOMarHUTHbLIX BOJSIH.
B3avMHaa opueHTauus BekTopos E, B, V B anekTpomarH1THOW BonHe. CBOMCTBA
3/IEKTPOMArHUTHbIX BOJH: OTPaXKEHWe, MpesioMeHne, nonapusauns, augpakums,
nHTepdepeHuma. CKOpPOCTb 3/1EKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTpOMarHUTHbIX BOJH. [pUMeHeHVe 3/1eKTPOMarHUTHbLIX BOJH B
TEXHUKe U BbITY.

[MpUHUMNbI pagnoceasmn 1 TenesnaeHns. Pagnonokauums.

AneKTpoMarHUTHOe 3arpsi3HeHNEe OKPYXKatoLLeli cpeabl.

TexHNYeckme YCTPOMCTBA M MNPAKTUYECKOe MPUMEHEHME: MYy3blKaslbHble
WHCTPYMEHTbI, YNbTpasByKOBas [MarHOCTUKA B TEXHUKE W MefuuMHe, pagap,
PagnonpuEMHIK, TeneBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHue nonepeyHbIX 1 NPOAO/bHbIX BOJH.

Konebnioweecs Tefio Kak MCTOYHUK 3BYKa.

HabnofeHve 0TpaXKeHUs 1 NPenoMIeHNS MeEXaHNYECKMX BOJTH.

HabnofeHve nHtTepdepeHumn n andpakumm MexaHM4yecKmx BOJH.

3BYKOBOW pe30HaHc.

HabniofeHne CBA3M FPOMKOCTM 3BYKA W BbICOTbl TOHA C ammniuvTygon U
4acTOTOW KonebaHWiA.



WccnegoBaHne  CBOMCTB  9NEKTPOMarHUTHbLIX — BOSIH:  OTPadKeHWe,
npeniomeHne, nongapusaums, gupakums, MHTepmepeHLms.

Tema 3. Onmuka

eomeTpuyeckad onTtuka. [IpAMONMHENHOe pacnpocTpaHeHWe cBeTa B
0AHOpPOAHOI cpefe. JTyd cBeTa. TOYeUHbIN NCTOYHUK CBeTA.

OTpaxeHune cBeTa. 3aKOHbl OTpaXKeHWUs ceeTa. MocTpoeHne n306paxkeHnii B
MN/IOCKOM 3epKarie.

[MpenomneHve ceeTa. 3aKOHbI NPenoMieHns ceeTa. AGCONMOTHbLIN MoKasaTeslb
npenomneHns. TllonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbld yron MosHoro
BHYTPEHHETO OTPaXKEHMUS.

Ancnepcus ceeta. CNOXHbIA cocTaB 6en1oro ceeTa. LLBeT.

Cobupatowme © paccevBarolime /MH3bl. TOHKaA J/MH3a.  POKYCHOe
paccTosiHMe M OMTMYecKas cuna TOHKOW NMH3bL. ocTpoeHne M300paXkeHWnin B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKON NINH3bI. YBeUYeHMe,
NaBaemMoe NINH30M.

Mpegenbl MPUMEHMMOCTN FEOMETPUYECKOW OMTUKMN.

BonHoBasa onTtuka. WIHTepdepeHumMsa cBeta. KoOrepeHTHble WUCTOYHUKM.
Ycnosus HabnogeHuss MakCUMyMOB M MUHWMYMOB B UHTep(epeHUMOHHOM
KapTMHE OT ABYX CUH({a3HbIX KOrepPeHTHbIX MCTOYHNKOB.

Andpakuymsa ceeta. [AudpakumoHHas peléTka. Ycnosue HabnogeHus
rMaBHbIX MakCMMyMOB MpW  MajeHUn MOHOXPOMATWYeCKOro CcBeTa Ha
ANPaKUMOHHYIO PELLETKY.

[Nonapusaunsa ceeTa.

TexHNYecKkme YCTPOMCTBA W MPaKTUYecKoe MPUMEHEHME: O4YKKU, Nyna,
(hoToanmnapar, MNPOEKUMOHHBIN annapar, MWKPOCKOM, Te/IeCKon, BOJIOKOHHAS
ONTUKA, AN(PAKLMOHHAA PeLLETKa, NoNSpPons.

Jlemoncmpayuu

[MpsAMONMHENHOE pacnpoCTpaHeHWe, OTpaXKeHWe W MNPenoM/ieHne CBeTa.
OnTunyeckme NpuoopbI.

[NonHoe BHYTpeHHee oTpaxkeHne. Mopgens CBeToBOAA.

ccnepoBaHne CBOMCTB M3006PaXKEHWI B TMH3AX.

Mopgenu MUKpocKona, Teneckona.

HabntogeHvie nHTepepeHLUMn cBeTa.

HabntogeHve angpakumm ceeTa.

HabnofeHve gucnepcum ceeta.

[MonyyeHme cnekTpa ¢ NOMOLLbHO MPU3MBI.

MonyyeHme cnekTpa ¢ NOMOLLbIO ANPPaKLMOHHON PELLETKM.

HabnofeHve nonspusalmm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl



13mepeHve nokasatens npenoMaeHns cTekna.
ccnegoBaHue CBOMCTB M306PaXKEHMI B TMH3AX.
HabntogeHve aucrnepcun ceeta.

Pa3zgesn 6. OCHOBBI CIeUAIBHON TEOPUH OTHOCUTEJIbHOCTH

[paHMUbl  MPUMEHUMOCTM  KNacCMYeckoM  MexaHuku.  Tloctynathbl
cneuuanbHOn Teopun OTHOCUTENIbHOCTU: WMHBApPWaHTHOCTb MOAYNS CKOPOCTU
CBeTa B BaKyyMe, MPUHLAMN OTHOCUTE/IbHOCTW SMHLUTENHA.

OTHOCUTENLHOCTL OAHOBPEMEHHOCTU. 3aMef/ieHNne BPEMEHU N COKpaLLieHue
ONHBI.

3Heprusa n NMNynbC PeNaTUBUCTCKON YacTuLb.

CB#I3b MaccCbl C 3HEpPrvein n MMNynbCoM PeNATUBUCTCKOM YacTuLbl. DHEPrus
MOKOS.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®oTOoHbI. PopMyna MnaHKa CBA3N 3HEPrnn (POTOHA C ero YacTOTON. DHeprus
N UMMNY/bC (DOTOHA.

OTKpbITME U uccnegoBaHve hoToadekTa. OnbiTol A. I'. CTONeToBa. 3aKOHbI
(hoToathpekTa. YpaBHeHMe IiHWTeNHa ana oToadekta. «KpacHas rpaHuua»
(hoToahdhekTa.

[asneHve ceeTa. OnbITol 1. H. Jlebeaesa.

XMUMUYECKoe AeCTBME CBETA.

TexHNYeckme YCTPOCTBA W MPAKTMYECKOe MPUMEHeHMe: (OTO3EMEHT,
(hoTofaTumK, ConHeyHan 6aTapes, CBETOAMOA,.

Jlemoncmpayuu

PoTO3(PeKT Ha YCTaHOBKE C LIMHKOBOM MNaCTUHOMN.

ccnenoBaHMe 3aKOHOB BHeLLHEro poToadpekTa.

CaeToamoa,.

CornHe4yHas 6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHUO O -4acTull,
[MnaHeTapHaa Mogens artoma. [locTtynatbl bopa. W3nyyeHue W nornoweHue
(bOTOHOB MpW Mepexofe aToMa C OLHOrO YPOBHSA 3HepPrunm Ha Apyrov. Bupgbl
CnekTpoB. CNeKTp YPOBHEN 3Heprum atoMa Bogoposa.

BonHoBble CBOWCTBA YacTuy,. BonHbl ge bpoiins. KopnycKynspHO-BO/HOBOW
Ayasnv3m.

CNOHTAHHOE U BbIHY>XEHHOE U3/TyYeHue.

TexHNYeckme YCTPOMUCTBA M MPaKTUYECKOe MPUMEHeHME: CMeKTpasibHbIi
aHasM3 (CNeKTPOCKOoN), nasep, KBaHTOBbIA KOMIMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopa.

OnpegeneHvie ANNHBI BOMHBI fla3epa.

HabnofeHve NMHenyaTbIX CNeKTPOB U3TyUYeHWS.

Nasep.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

HabntofeHne NMHeinvaToro cnekpa.

Tema 3. Amomnoe a0po

SKCMEePUMEHTbI, [10Ka3blBaloLMe CAOXKHOCTL CTpoeHua fAgpa. OTKpbITUe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga no  onpegeneHuo  coctaea
pafMoaKTUBHOIro uM3nydeHns. CBoicTBa anba-, 6eTa-, ramMma-usnyyeHus.
BrvsHve pagnoakTMBHOCTY Ha YKMBble OPraHn3Mbl.

OTKpbITVE MPOTOHA M HEeWTpoHa. HyknoHHas mopgens sgpa [MeinseHb6epra—
BaHeHKoO. 3apsag aapa. MaccoBoe uncno aapa. 3oTonsl.

Anb(a-pacnag. 3SNeKTPOHHbIA W MO3UTPOHHbIA 6eTa-pacnag. [Mamma-
n3nyyeHmne. 3aKoH pagnoakTUBHOIO pacnaga.

SHeprus cBA3W HYK/OHOB B a4pe. AaepHble cubl. [eheKT Macchl aapa.

AfepHble peakunn. [eneHve n cMHTE3 aaep.

AnepHblin peakTop. TepMosfepHblid cuHTe3. [pobsiembl M MEPCreKTMBbI
AAEPHON 3HEPreTUKN. IKONOrNYeCKme acrneKTbl A4epHOM SHEPreTUKM.

AnemMeHTapHble YacTuLbl. OTKPbITUE MO3UTPOHA.

MeToab! HabNAEHNA Y perncTpaummy 3/IeMeHTapHbIX YacTuLl,

dyHLaMeHTa/IbHble B3aMOAENCTBUA. EANHCTBO (PU3NYECKOM KapTUHbI MUpa.

TexHNYecKme yCTpoinCTBa 1 NpakTUYeckoe NPUMeHeHNe: LO3UMETP, Kamepa
BunbCcoHa, afepHbIA peakTop, aToOMHas 60Mba.

Jlemoncmpayuu

CUETUYMK NOHM3NPYIOLLMX YacTuL,

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

ccneposaHme Tpekos YacTuL, (Mo rotoBbIM (hoTorpadusm).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

ATanbl pa3BUTKS aCTPOHOMUW. [prKNaaHOe 1 MMPOBO33PEHYECKOE 3HAYEHNE
aCTPOHOMMUN.

Bug 3Bé3gHoro Heba. CosBesgus, ApKue 3BE3Abl, MN/aHETbl, WX BUAUMOE
ABWKEHMe.

ConHevHas cucTema.

ConHue. ConHeyHasas aKTUMBHOCTb. WICTOUHWMK 3Heprum ConHua W 3BE3[.
3B&34bl, MX OCHOBHble XapaKTepuUCTUKW. [uarpamMmma «CnekTpasibHblA Knacc —
CBETUMOCTb». 3BE3[bl INaBHON MOC/Ef0BaTENIbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» [N 3B&3[ /1aBHOW NOC/efoBaTeNbHOCTU. BHYTpeHHee CTpoeHue



3BE37. COBpEMEHHbIe MPeACTaBfeHMA O NMPOUCXOXAeHU 1 asontoumm ConHua u
3BE3[. JTanbl XXN3HW 3BE3[,.

MneuHbln TyTb — Hawa lanaktuka. MonoxeHne u asmxkeHne ConHua B
["anakTuke. Tunbl ranakTuk. Pagnoranaktmki U Keasapbl. HEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHas. PacwumnpeHne BeeneHHol. 3akoH Xab6na. PasberaHme ranaktuk.
Teopusa bonbLIoro B3pbiBa. PeNMKTOBOE U3NTyUeHMe.

MacLutabHasa cTpykTypa BceneHHo. MeTaranakTuka.

HepeLéHHble NpobsieMbl aCTPOHOMMUN.

Yuenuueckue nabnooenus

HabnofeHns HeBOOPYXXEHHLIM T/1a30M C UCMO/b30BaHWEM KOMIMbIOTEPHBIX
NPUIOXKEHNA ANa onpefeneHns NonoXeHUs HeBeCHbIX 0ObEKTOB HAa KOHKPETHYIO
[aTy: OCHOBHble co3Be3ana CeBepHOro nonyLapus n apkune 3sésfbl.

HabntogeHus B Teneckon JlyHol, nnaHet, MaeyHoro MNytu.

O6o0mariee NOBTOpPeHUE

Ponb  (M3MKM WM acCTPOHOMWUU B 3IKOHOMMYECKOW, TEXHOJIOrMYeCKON,
counasibHOM 1 3TUYECKOI cthepax AesTeNlbHOCTU YeNnoBeKa, po/ib U MeCTO (IU3NKM
N aCTPOHOMMM B COBPEMEHHOI Hay4YHON KapTUHE MUPa, POSb PU3NYECKOW TEOPUK
B (DOPMUPOBaHUM TMpPeLCTaBfEHNA O (PU3NYECKOW KapTUHe MUpa, MECTo
(hbM3MYECKOIN KapTWHbI MMpa B 0OLLEM PsAY COBPEMEHHbIX eCTeCTBEHHO-HayUHbIX
npescTaBneHnin 0 NpUpoe.

MexnpeaMeTHbie CBA3H

N3yyeHne Kypca (pu3nKn 6a30BOro ypoBHA B 11 Knacce OCYLLECTB/AETCH C
YUYETOM CoAepXKaTe/bHbIX MEXMNPeAMETHbIX CBA3E C KypcamMu MaTeMaTuKu,
ovonornn, XMmmu, reorpagmum N TEXHONOT UK.

Mesicnpeomemnvie nouwsimusi, CBA3AHHbIE C M3YyYeHVWEM METOAOB HAay4yHOro
MO3HaHWS: ABMIEHWNE, Hay4HbIA (haKT, runoTesa, (M3MYecKas BeNNYMHA, 3aKOH,
Teopus, HabnoaeHVe, IKCNEPUMEHT, MOAENMPOBaHIE, MOLESb, U3MepPeHNe.

Mamemamuxa: pPeWEHNe CUCTEMbl YPaBHEHWA, TPUrOHOMETPUYECKME
()YHKUMMW: CMHYC, KOCUHYC, TAHF€HC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOe
TOXAECTBO, BEKTOPbl M WX MPOEKLUN Ha OCW KOOPAWHAT, C/IOXKEHWe BEKTOPOB,
NPOV3BOAHbIE 3/1EMEHTAPHbIX (YHKUMIA, MPU3HaKM MOA06UA TpPeyro/ibHUKOB,
ornpeseneHne Naowaam NI1oCKuX uryp n obbema Ten.

Buonozus: 3NeKTPUYECKME SBNEHMS B XXMBOW Npupoge, KonebaTtesibHble
[BWKEHNA B XXMBOWN MPUpoLe, ONTUYECKME AB/IEHUS B XXMBOW Npupoge, AencCTBue
pagnaummn Ha >XX1Bble OpraHu3Mbl.

Xumus: CTPOEHNE aTOMOB U MONEKYN, KPUCTa/IIMYecKas CTPYKTypa TBEPAbIX
TeN, MexaHu3mbl 06pa3oBaHUS  KPUCT/UIMYECKOW PELIETKKN, CMeKTpasbHbIi
aHanms.



Teocpachusi:  MarHUTHble MoMtoca  3eMnn, 3a/1eXW  MarHUTHbIX — pya,
(hoTOCLEMKA 3eMHOI NOBEPXHOCTK, NpefcKasaHue 3eMIETPACEHNIA.

Texnonoausi: NNHAW  3NIEKTPONEpeaay, reHepaTop MepeMeHHOro TOKa,
afleKTpoABuraTenb, WHAYKUMOHHAA nMeyb, pajap, PagvornpuémMHUK, TeeBu3op,
aHTeHHa, TenegoH, CBY-neyb, NPOEKUMOHHLIA annapaT, BOIOKOHHAs OMTUMKa,
CONHeYyHasa b6atapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoeHMe Yy4yebHOro npegmeta «®PusnKa» Ha YPOBHe CpefAHEero oobuiero
06pa3oBaHNsA (6a30Bblii YPOBEHbL) AOMHKHO 06ECNeYnTb AOCTUXKEHUE CNEAYHOLLMX
NIMYHOCTHBIX, METanpeaMETHbIX 1 NPeAMETHbIX 06pa30BaTe/IbHbIX Pe3y/bTaToB.

JINYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS y4eOHOro npegmeta «Pusnka» LOMKHbI
OTpaXaTb rOTOBHOCTb M CMOCOOHOCTb 00Yy4aroLMXCA PYKOBOACTBOBATHCA
chopMMpPOBaHHON BHYTPEHHEN MNO3NLMEN JIMYHOCTM, CUCTEMOA LEHHOCTHbIX
OpVeHTaUMin,  NO3UTUBHBIX  BHYTPEHHUX  YOEX[EeHWW,  COOTBETCTBYHOLLMX
TPaAULMNOHHBIM LIEHHOCTAM POCCUMIACKOrO O6LLECTBa, PacLUMPEHMEe XU3HEHHOrO
OnbITa W OMbITa AeATENIbHOCTA B MPOLIECCe peain3aLny OCHOBHBIX Hamnpas/ieHWi
BOCNUTATE/IbHOWN AeATeNbHOCTI, B TOM YMC/Ie B YaCTU:

1) rpamaaHCKOro BOCIMTAHMSA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON NO3MLMK 00YyHatoLLEerocs Kak akTUBHOIO t
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 00LLEeCTBa;

NPUHATME  TPaAUUMOHHBLIX  0OLLEeYesioBeYeCKMX  FYMaHUCTUYECKUX U
[eMOKPATUYECKUX LIeHHOCTENR;

FOTOBHOCTb BECTWM COBMECTHYIO [eATeNbHOCTb B MHTepecax rpaXAaHCKoro
06LLeCcTBa, y4acTBOBaTb B CAMOYMNpaB/ieHUN B 06pa3oBaTe/ibHOM OpraHu3aumu;

YMeHMe B3auMOAeNCcTBOBaTb C COLMaIbHbIMW UHCTUTYTaMWN B COOTBETCTBUM C
NX PYHKUMAMUN U Ha3HAYEHUEM;

FOTOBHOCTb K N'yMaHWUTapHOM 1 BOJIOHTEPCKOM AeSTeNbHOCTY;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

chopmmnpoBaHHOCTb POCCUIACKOIA rpaXx4aHCKoi NLEHTUYHOCTH,
naTpmoTU3Ma;

LLEHHOCTHOE OTHOLWUEHMe K TrOCYAapCTBEHHbIM CUMMBOMAM, [LOCTUXKEHWUAM
POCCUMINCKMX YUYEHBIX B 0061aCTM (IN3NKM N TEXHUKN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

ChOpMMPOBaHHOCTbL HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO MOBEAEHNS;

CMOCOGHOCTb OLEHMBaTL CUTYaUMIO M MPUHMMATb OCO3HaHHbIE PELUeHUS,
OPUEHTMPYACb HA MOPaIbHO-HPABCTBEHHbIE HOPMbI W LLEEHHOCTW, B TOM 4uC/e B
[eATeNIbHOCTU YUYEHOT O;

0CO3HaHWe NINYHOr 0 BK/1aa B MOCTPOEHME YCTONYMBOr0 ByAYLLEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOe OTHOLLEHME K MUPY, BK/IOUas 3CTETUKY HAYUYHOr0 TBOPYECTBa,
MPUCYLLEro (PU3NYECKOW HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

MHTEPEC K pas/inyHbIM cepam NpPoeccCnoHanbHON AeATeNbHOCT, B TOM
ymncne CBsi3aHHbIM C (PU3NKOI 1 TEXHMKOIA, YMEHME COBEPLLIATb 0CO3HAHHbIN BbIGOP
oyayLLen npoeccum 1 peann3oBbiBaTb COOCTBEHHbIE XKU3HEHHbIE NMaHbI;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMIO U caM006pa3oBaHuio B 061aCTy
(h3VKM Ha NPOTSXKEHNN BCEW XKN3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

ChOPMMPOBAHHOCTL  3KOMOrMYECKOA KYMbTYpbl, OCO3HaHME [106a1bHOr0
XapakTepa 3K0M0rnyeckmx npobnem;

NNaHMPOBaHME N OCYLLLECTBEHME AECTBMIN B OKPYXKatoLLLEN cpefe Ha OCHOBE
3HaHWA LeNnel YCTOMUYMBOro Pa3BUTUSA YENOBEYECTBA;

paclUMpeHne ornblTa AeSTeNbHOCTM 3KOMNOrMUYECKON HanpaB/ieHHOCTN Ha
OCHOBE NMEHLLMXCS 3HaHWI N0 PU3KKE;

7) HEHHOCTH HAYYHOI'0 IMO3HAHUS .

ChOpMMPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHILLETO COBPEMEHHOMY
YPOBHIO pasBUTUSA (DU3NYECKOW HayKM;

OCO3HaHME LIEHHOCTWM Hay4HOW [esaTenlbHOCTW, TFOTOBHOCTb B MNpoLecce
N3yyeHns  U3MKM  OCYLLECTBAATb  MPOEKTHYHD M WCCNefoBaTeNbCKyHo
[EeATeNbHOCTb MHAMBUAYANLHO U B rpynne.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jjoruyeckue AeMcTBUS:
CamMoCTOSITE/IbHO  (POPMYNMpPOBaTb WM aKTyanusmpoBaTb  Npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpegendaTb uenn AeATesibHOCTWU, 3afiaBaTb MapaMeTpPbl U KPUTEPUN KX
[OCTNXEHNA,
BbIAB/IATb  3aKOHOMEPHOCTU 7 npoTmnBopeYnA B pPaCcCMaTpMUBaEMbIX
CbI/I3VI‘-IeCKI/IX ABJTIEHUAX,
pa3pabaTbiBaTb NaH pelleHns NPo6neMbl C YYETOM aHaIM3a UMEKLLNXCS
MaTepunasibHbIX N HEMaTepUasibHbIX PECYPCOB;
BHOCUTb KOPPEKTKNBbI B AEATE/NBHOCTb, OLLEHNBAaTb COOTBETCTBNE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb PUCKW NOCNEACTBUIA ASATENbHOCTH;
KOOpANHNpPOBaThb 7 BbIMOJ/THATb pa60Ty B YyCNOBUAX peasibHOro,
BUPTYa/IbHOIO A KOM6I/IHI/IpOBaHHOFO B3&MMOA€I7]CTBI/IFH
pa3BMBaTb KPeaTUBHOE MbILL/IEHME NPU PELLEHNM XMU3HEHHbIX MPO6IEM.
ba3oBble ncciieoBare/bCKHue 1eHCTBHA .
BNageTb Hay‘—IHOI7| TGpMI/IHO]'IOFI/IEI7I, KNHOYEBLIMUA MOHATUAMM W METOAaMK
(h13NYECKOIN HaYKW;



B/lafleTb HaBblkaMW y4ebHO-UCCNeL0BaTENbCKOW Y NMPOEKTHOW LeATeNbHOCTY
B 06/1aCTV (DM3MKK, CNOCOBHOCTHLIO M FOTOBHOCTBLIO K CAMOCTOATE/IbHOMY MOUCKY
METOAOB pelleHns 3afa4y (PM3NMYecKoro CofepXkaHus, NMPUMEHEHUIO Pas3/NYHbIX
METOAO0B MO3HaHWS,;

BafleTb BUAAMWU [EeATE/IbHOCTU MO MOMYYEHUIO HOBOTO 3HaHUSA, ero
MHTepnpeTayun, npeobpasoBaHUO U MNPUMEHEHUIO B  Pa3/INYHbIX YUYeOHbIX
CUTYyaLuaX, B TOM Yumc/ie Npu co34aHnn YUYebHbIX NPOEKTOB B 06/1aCTU (IU3UKM;

BbISIBIATL MPUYUHHO-C/IEACTBEHHbIE CBA3W W aKTyalM3vpoBaThb 3ajauyy,
BblABUraTb FUMOTE3y €€ pelleHWs, Haxo4UTb aprymeHTbl A/ [OKa3aTeNnbCTBa
CBOMX YTBEPXKAEHWIA, 331aBaTb NapameTpbl U KPUTEPUN pPeLLeHWS;

aHaM3MpoBaTb MOMYYEHHblE B XOAe PeleHns 3afaunm  pesy/bTaTbl,
KPUTUYECKM OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCNOBUAX;

CTaBUTb W (HOPMYyNMpoBaTb COOCTBEHHbIE 3afayM B 06pa3oBaTe/lbHON
[EeATeNIbHOCTW, B TOM YKC/E NPU U3YYEHUN (DU3UKMK;

[aBaTb OLEHKY HOBbIM CUTYaUWsAM, OLEHNBATb NMPUOOPETEHHDIN OMbIT;

YMeTb MEPEeHOCUTb 3HaHMs N0  (M3MKE B NPAKTUYECKyld 0061acTb
XU3HELEATENIbHOCTY;

YMETb MHTErpmMpoBaTh 3HaHWUA U3 pasHblX NPeAMETHbIX 06/1acTen;

BblABUraTb HOBbIE UAeW, Npes/iaratb OPUrnHabHbIE NMOAXOAbI U PeLLeHNs;

CTaBUTb NPOBEMbI 1 3aa4u, LOMYCKatoLLMe aNbTePHATUBHbIE PELLEHUS.
PabGora ¢ unpopmanmei:

B/IaleTb HaBblKaMW MOMyYeHUs UHHOpPMaLUM (PU3NYECKOTO COAEPXKaHUA 13
MCTOYHMKOB pas3HbIX TWUMNOB, CaMOCTOATENIbHO OCYLUECTB/IATL MOWUCK, aHaus,
CUCTEMATU3ALMIO U WHTEPNpeTaumio MHMOPMaLMN PasInNyHbIX BUAOB M (HOPM
npeacTaBneHus;

OLeHMBaTb [OCTOBEPHOCTb MH(hOpMaLMK;

NCNOMb30BaTb  CPeAcTBa  MH(OPMALUMOHHBIX M KOMMYHUKALUOHHbIX
TEXHONOMMA B PELLIEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OPraHmn3aLMOHHbIX
3aga4y C CcobnoaeHneM TPeboBaHWA 3PrOHOMUKK, TEXHUKM 6e30NacHOCTY,
TMITUeHbl,  PECYpPCOCOepeXkeHnsl, MpaBOBbIX W 3TUYECKUX  HOPM, HOPM
MH(OpPMaLMOHHO 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOr0 COAEePXaHWA B pas3/IMYHbIX (hopmartax C
YUYETOM HasHa4yeHUs MHMOPMaLMK 1 LieNeBoin ayauTopun, Bblbmpas onTUMaibHYH
(hopmy MpeacTaBieHns 1 BU3yanmsaLuu.

KoMMyHUKAaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:
OCYLLECTB/IATbL O6LLEHNE HA YPOKaX (PU3NKKN 1 BO BHEYPOUHOW AeATENIbHOCTU;
pacrosHaBaTb  MPeAnocbIIKAM  KOHAMKTHBIX — CUTyauuid W CMAryatb
KOH(INKTbI;



Pa3BEPHYTO W /IOTMYHO M3/MaraTb CBOK TOYKY 3PEHUSI C MCMO/b30BAHWNEM
S13bIKOBbIX CPe/CTB;

MOHMMaTb W MCMOMb30BaTb MPENMYLLECTBA KOMAHAHON M WUHANBMAYAbHOM
paboTbl;

BbIOMpPaTb TEMATUKY M METOAbl COBMECTHbIX [ENCTBUIA C YYETOM OOLLMX
MHTEPECOB 1 BO3MOXHOCTEN KaXK0ro YneHa KonnekTuBa;

NPUHMMATb  LUEAN  COBMECTHON  [eSTeNbHOCTM,  OpPraHM30BbIBaTb U
KOOPAMHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHMIO: COCTaBNATb MNnaH AelicTBUNA,
pacrnpeaensTb poanm C YYETOM MHEHWIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHOM paboThl;

OLEHMBaTb Ka4yeCTBO CBOEro BKMafa W KaXAOro YYacTHWKA KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbI, OLEHMBATb MAEN C MO3ULMMA  HOBW3HBI,
OPUINHAILHOCTK, NPaKTUYECKOM 3HAYMMOCTW;

OCYLLUECTBNATb MO3NTUBHOE CTpaTermyeckoe MoBefeHNe B  Pa3/INYHbIX
CUTYaUWsIX, NPOSIBNATbL TBOPYECTBO 1 BOOOPaXKEHME, BbITb MHULMATUBHbIM.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTBAATL NO3HaBaTe/lbHYIO [AesATeNbHOCTb B 061acTu
(M3VKN N  aCTPOHOMWW, BbISBNSATL NPO6GMAEMbl, CTaBUTb W (POPMYNMPOBATb
COOCTBEHHbIE 3a7auu;

CaMOCTOSITE/IbHO COCTaBMSATb M/iaH PeLUeHMs] PaCUYETHbIX WU KayeCTBEHHbIX
3a/iay, MnaH BbINO/HEHNS MPAKTUYECKO paboTbl C YH4ETOM MMEIOLUXCS PecypCoB,
COOCTBEHHbIX BO3MOXHOCTEN U MPeanoYTeHWIA;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLLUMpATb PaMKM y4ebHOro npegmMeTa Ha OCHOBE JINYHbIX MPeANnoYTeHWI;

aenatb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha Ce6s
OTBETCTBEHHOCTb 3a peLLeHNe;

OLeHMBaTb MPUOOPETEHHDIN OMbIT;

CnocobcTBoBaTb (POPMUPOBAHUIO W MPOSAB/IEHUIO 3pyauumMn B 06nacTu
(h131KK, NOCTOSHHO MOBbILLATHL CBOW 06pa30oBaTe/IbHbIN N KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPOJ'lb, 3MOHHOHaJIbeIﬁ HHTECJIJICKT:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LieNIaM,;

BNafleTb  HaBblkaMy  MO3HaBaTe/bHOM  peeKCMM  KaK  OCO3HaHWS
COBEpPLUAEMbIX [EeACTBMIA WM  MbICIUTE/NBbHBLIX MPOLLECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHWIA;

MCNOMb30BaTh NPUEMBbI peeKCUn A1 OLEHKM CUTYyaumm, Bbl6opa BEPHOro
peLleHns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PeLeHnUs Mo KX
CHVDKEHWNIO;

NPUHMMATb MOTMBbLI W aprymeHTbl [APYruxX Mpuv aHasuse pesy/bTaToB
[eATeNbHOCTY;

NPUHMMATL Cebs, MOHMMasA CBOM HeOCTaTKM N [OCTOUHCTBA,;

NPUHMMATb MOTMBbLI W aprymeHTbl [pYrux Mpyv aHasvse pe3y/bTaToB
[eATeNIbHOCTY;

npu3HaBaTb CBOE NpaBo 1 NpaBo APYrux Ha OLIMOKMN.

B npouecce [OCTMXXKEHUSI NIMYHOCTHBLIX Pe3yNbTaToB OCBOEHWSA MPOrpamMmbl
no (wmsmMke ANA YPOBHA cpefgHero o6ulero o6pasoBaHMs Yy 06y4aroLmxcs
COBEPLLEHCTBYETCH 3AMOLMOHa/bHbIA VHTENNEeKT, npegnonararoLmii
CHhOPMMPOBAHHOCTb:

CamMOCO3HaHMs, BKNOYALOLLEro CrNoCOOHOCTb MOHMMATbL CBOE AIMOLMOHA IbHOE
COCTOsiHVE, BUAETb Hamnpas/ieHNA pa3BUTUA COOCTBEHHOW 3MOLIMOHAILHOW CXepbI,
ObITb YBEPEHHbLIM B Cebe;

CamMOoperynnpoBaHns, BK/IHOYAKOLLEr0 CaMOKOHTPO/b, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBO& rOBefeHWe, CMOCOOHOCTbL afanTMpoBaThCs K
3MOLMOHA/IbHLIM U3MEHEHWUAM U MPOSBAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHe MOTMBaLMW, BK/IOYAIOLLEN CTPEM/IEHNE K LOCTUXEHUIO Lienn u
ycrexy, ONnTMMU3M, WMHUUMATUBHOCTb, YMEHWe [Ae/CTBOBaTb WMCXOAA W3 CBOMX
BO3MOXHOCTEMW;

3aMMaTum, BKIKOYaKOLLEN CNOCOOHOCTb NOHNMATL 3MOLMOHa/IbHOE COCTOSHME
APYTUX, Y4YMTbiBaTb €ro npu OCYLLECTBMIEHMM OOLLEHMS, CMOCOBHOCTL K
COYYBCTBUIO N COMEPEXMBAHWIO;

couMasibHbIX HaBbIKOB, BK/IKOUAKOLLMX CMOCOOHOCTb BbiCTpanBaTb OTHOLLIEHUS
C ApYrumu NoasMu, 3a60TUTLCA, NPOSBNATL UHTEPEC U pa3peLlaTb KOHMINKTBI.

INPE/IMETHBIE PE3YJIBTATBI

K koHUy 06yyeHns B 10 kiacce MpegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [JO/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHAKOLLMXCS YMEHWIA:

AEMOHCTPMPOBATL Ha MpMMepax pPonb U MecTo (M3NKU B (HOPpMUPOBaHUN
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHO/MOINiA, B NPAKTUYECKOIN AeSATENbHOCTM NHOAEN;

YUMTbIBaTb TPaHMUbl MPUMEHEHUS U3YYEHHbIX (U3NYECKMX MOAENeN:
MaTepuanbHas TOYKa, MHepLManbHas cucTemMa OTcYéTa, abCOMOTHO TBEPAOE Teno,
naeanbHbIA ra3, MOAeNn CTPOEHUS ra3oB, XWUAKOCTEN N TBEPAbIX TeM, TOYEUHbIN
3NIEKTPUYECKWIA 3apag, NPU peLleHn PU3NYECKNX 3aay;

pacrnosHaBaTb PM3NYecKme SBNeHNS (NPOLLECCHI) U 0OBSACHATL UX Ha OCHOBE
3aKOHOB MEXaHWKWN, MONEKYNSAPHO-KMHETUYECKOM TeopMmn CTPOEHUS BELLECTBA U



3NIEKTPOAMHAMUKL:  pPaBHOMEPHOE WM PaBHOYCKOPEHHOE  MPAMOSIVHENHOE
[BWXeHMe, CBOOOAHOe MajeHWe Tes, ABMXXKEHWE MO0 OKPYXXHOCTW, WHepums,
B3aUMOAENCTBME Ten, Anddysns, 6POYHOBCKOE ABUXXEHME, CTPOEHMNE XMAKOCTEN
N TBEPAbIX TeN, N3MeHeHne 06bEMaA Tes Npu HarpeBaHUn (OXaXAEHNN), TEMI0BOe
paBHOBecue, WCMapeHue, KOHAeHcauus, nnasfeHue, KPUCTaINN3aLUmsa, KUMNeHue,
BNXXHOCTb BO34yXa, NOBbILLEHME AAB/IEHUA rasa Npu ero HarpeBaHum B 3aKPbITOM
cocyfe, CBf3b MeXAy MNapameTpamu COCTOAHMA Trasa B M30MpoLeccax,
aNleKTpu3aums Ten, B3auMogecTBue 3apsao0B;

OMUCbIBaTb MeXaHWYecKoe [ABWXKEeHWe, UCMonb3yd (PU3NYECKne BeIMUNHBI:
KoopAauHata, NyTb, MepemMeLleHne, CKOPOCTb, YCKOpeHue, Macca Tefa, Cuna,
NMNYNbC Tena, KMHeTUYecKaa 3Heprus, noTeHuuansHaa sHeprus, MexaHnyeckas
paboTa, MexaHW4yeckas MOLWHOCTb;, MpPU  OMWCAHUW NPaBWIbHO TPaKTOBATb
(PM3NYECKNIA CMbIC/T WUCMO/Mb3YEMbIX BEMUYMH, WX 0O03HAYEHUS W eAUHWULLbI,
Haxo4uTb OPMY/bl, CBA3bIBAKOLIME AAHHYHO (DM3NYECKYHO BEIMUUHY C APYrUMU
BEIMUYNHAMMU;

OMunCbIBaTb M3YYeHHble TernsoBble CBOWCTBA Te/l U TenJoBble SABMEHUS,
MCMonb3ya (M3nMyeckme BeNNYMHBI: [aBfieHWe rasa, Temrnepatypa, CpeaHsas
KVHETUYECKAA 3HEPrnsa XaoTMUYECKOro ABMXKEHMA MONEKY/, CpefHeKBadpaTuyHasa
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEMOThbl, BHYTPEHHAS 3Heprus, pabota rasa,
KO3((hMUMEHT MONEe3HOro [eWCTBUA TEMI0BOro ABurartens; npu  onvcaHuu
NpaBUbHO TPaKTOBaTb (U3NYECKMIA CMbICST WUCMOMb3YEMbIX BEMUYUH, KX
0003HaYeHUs W efAuHMUbl, HaxoAWTb (HOPMY/ibl, CBA3bIBalOWME [aHHYHO
(PM3NYECKYIO BENIMYMHY C APYTVMMU BENNYMHAM,

OMMCbIBaTb M3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA U 3MIEKTPUYECKME
ABNeHUs (Mpouecchl), NUCMob3ys PUNYECKNE BENUUUHDBI: 3NIEKTPUYECKUIA 3apsia,
3NeKTPUYECKOe MNoJie, HaNPAXXEHHOCTbL NONs, NOTEHLMas, PasHOCTb NMOTEHLMAaN0B,;
npu onucaHWM NPaBUILHO TPaKTOBaTb (M3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, MX 0603HAYeHMS W eAuHWULbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
AaHHYH0 (DM3NYECKYHO BENNYMHY C APYTMU BENNYUHAMM;

aHa/M3npoBaTb (PU3NYECKMe MPOLIECCHl U ABMIEHUS, UCMOMb3YA (DU3NYECKMe
3aKOHbI M MPUHLUNIMLI: 3aKOH BCEMUPHOro TAroteHus, |, 11 u 111 3aKkoHbl HbOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprun, 3aKoH COXpaHeHus UMMYybCa,
NPUHUMN Cynepnosvuun Cwa, MpUHUUN paBHOMpPaBUA MHEPLUMaIbHBIX CUCTEM
OTCYETa, MOJEKYNAPHO-KMHETUYECKYIO TEOPWUID CTPOEHMA BeLLlecTBa, ras3oBble
3aKOHbI, CBA3b CpPefHEeNn KUHETMYECKON SHEPrUn TENIOBOMO ABWXXEHUS MOJIEKY/ C
abCo/OTHOM TeMnepaTypou, NepBblil 3aKOH TePMOAMHAMUKK, 3aKOH COXpaHeHWS
3NeKTPUYECKOro 3apafa, 3akoH KynoHa, NpuM 3TOM pas/inyaTb C/I0BECHYHO
(hOpPMY/IMPOBKY 3aKOHa, ero MaTemMaTMyeckoe BblpaXKeHue U YCnoBus (rpaHuupl,
06nacTn) NPUMMEHUMOCTMU;



OObACHATb  OCHOBHbIE  MPUMHUMMbLI  AEACTBMS  MalluWH, NpPUOOpPoB ”
TEXHUYECKMX YCTPOWCTB; pa3nnyaTb YCNOBMS MX 6€30MacHOro MCnosb3oBaHNs B
MOBCEAHEBHOW XWN3HU;

BbINOMHATL  9KCMEPUMEHTbI MO  WCCMELOBaHMIO (IM3NYECKUX SBEHUIA W
MPOLECCOB C WCMOMb30BAaHNEM MPAMbIX W KOCBEHHbIX W3MEpPeHWi, Npu 3TOM
(hopMynupoBsatb Mpobnemy/3agady W runotesy Y4yeOGHOro IKCMEPUMEHTa,
cobupaTtb YCTaHOBKY W3 MPeAN0XeHHOro 060pyaoBaHUs, MPOBOAWUTL OMbIT Y
(hopMyNMpoBaTh BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA (IU3NYECKUX BENNYUH, NPK
3TOM BbIGUPaTb ONTUMASIbHLIA CMOCOO M3MEPeHWs U UCMO0Nb30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

MccnefoBaTb  3aBUCMMOCTU  MeXAY  (IM3NYECKUMU  BEIMYMHAMKM  C
MCNOMb30BaHNEM MPSAMbIX WM3MEPEHWIA, NPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hnKcMpoBaTb pe3y/bTaTbl MOYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEJIMYMH B
BuAe Tabnu, 1 rpadnkoB, AenaTb BbIBOAbI MO pe3y/ibTaTaM UCCeA0BaHNS;

cobnogatb npasuna 6e3onacHoOro Tpyga npy NpoBefeHnnN 1ccnefoBaHuin B
paMKax Y4yebHOro 3KCNepuMeHTa, Y4YeOHO-UCCNeaoBaTeNbCKOM W MPOEKTHOM
[EeATeNIbHOCTU C UCMONb30BaHNEM M3MEPUTENbHBIX YCTPOWUCTB M NabopaTopHOro
obopyaoBaHus;

pewatb pacyéTHble 3afaynm C SBHO 3afaHHOM (IM3NYECKON MOfENbIO,
MCNonb3ys (M3NYECcKMe 3aKOHbI U NPUHLMNbI, HA OCHOBE aHaNn3a YCNoBWS 3afaqn
BblOMpaTb (PU3NYECKYHD MOfENb, BblAeNATb (U3NYECKME BENNYMHBI U (DOPMYIIbI,
Heob6Xo4uMble ANS €€ pelleHns, NPOBOAUTL PacyéTbl M OLUEHMBATb PeaslbHOCTb
MOTYYEHHOI 0 3HaYEHNS (IM3NYECKON BE/TMYMHBI;

peLlaTb KaueCTBEHHbIE 3a[aum: BbICTPaMBaTb NOrMYECKN HEMPOTUBOPEUNBYHO
LLENOYKY PacCy)XXAeHNA C OMOpPOi Ha WM3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(M3NYecKne SABNEHUS;

MCNOMb30BaTb NPV PELIeHUMM  Y4ebHbIX  3a4ay  COBPEMEHHbIE
MH(OPMALMOHHbIE TEXHOMOTUM AN MOWCKA, CTPYKTYPUPOBaHNS, MHTEPMpPeTaLmm
N NpeacTaBieHns y4ebHOM 1N Hay4yHO-NOMYNAPHON UHOPMALMK, MOMYYEHHON 13
pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOyvaemyro MHHoOpMaLmIo;

NpYBOANTL NMPUMEPbI BKMaAa POCCUACKMX 1 3apyOeXHbIX YUYEHbIX-(PU3NKOB B
pa3BuTE HayKW, OOBACHEHME MPOLECCOB OKPYXXKAKOLEero mupa, B pasBuTUe
TEXHWUKW U TEXHONOTUIA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWUA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ans obecneyeHns 6e30MacHOCTU MpK 0bpaLLeHMn ¢ NpMbopammn N TEXHUYECKMM
YCTPOWCTBaMW, A4/11 COXPaHEHWNSA 340POBbS M COOMOAEHNS HOPM 3KOMOrMYecKoro
NOBEAEHMS B OKPYXKAIOLLIEN Cpeae;



paboTatb B Trpynne C BbINO/HEHWEM pPa3/INYHbLIX COLMASIbHBLIX PONeN,
NnaHWpoBaTb pPaboTy rpynnbl, pauMoHaNbHO pacnpefensTb 0643aHHOCTU U
MNaHMpPOoBaTb [eATe/IbHOCTb B HECTAHAAPTHbLIX CUTYauusX, afeKBaTHO OLEHMBaTb
BK/1af, K&X40ro U3 y4aCTHMKOB FPYnMbl B PeLUEeHVe paccMaTprBaemMoin npodiemMsl.

K koHUy 06yyeHns B 11 kuacce MpegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXaTb CHOPMUPOBAHHOCTbL Y 00YHaIOLLMXCH YMEHUIA:

[AEMOHCTPMPOBATL Ha MpuMepax posib U MecTo (M3NKN B (HOPMUPOBaHUN
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHONOrNA, B NPaKTUYECKON [esATeNbHOCTU NHOAeN, LenoCTHOCTb M eAMHCTBO
(h13NYECKON KapTUHBLI MUPa;

YUMTbIBaTb rpPaHuUbl MPUMEHEHUS U3YYeHHbIX (DU3NYECKMX MOJENeN:
TOYEYHbIV 3NEKTPUYECKUIA 3apsg, Nyd CBeTa, TOYEYUHbIA UCTOYHMK CBeTa, AepHas
MOZeNb aToMa, HYK/IOHHAas MOAeNb aTOMHOro sgpa npu pelleHnn (n3myecKmnx
3ajavy;

pacno3HaBaTb (JM3nyecKune sBneHns (MPoLecchbl) U 0OBACHATL MX Ha OCHOBE
3aKOHOB 3/1eKTPOAVHAMMUKN U KBAHTOBOW (DU3UKK: 3/MIEKTPUYECKas NPOBOAUMOCTD,
TEenno0BOe, CBETOBOE, XMMWYECKOe, MarHUTHOe [eiCTBUA TOKa, B3aMMOLEenCTBUe
MarHWTOB, 39/MeKTPOMarHUTHas WHAYKUMA, [OeACTBME MAarHWTHOro Mons Ha
MPOBOAHMK C TOKOM W ABWXYLLMIACA 3apad, 3MeKTPOMarHUTHble KosiebaHus u
BO/IHbI, MPAMOSIMHEHOE pPAacMpOCTpaHeHUe CBETa, OTPaXKEeHWe, MpeoM/IeHNE,
nHTEpEpPeHUMs, Andpakumsa 1 nonspusauus  ceBeTa, [AUCMEPCUS  CBETA,
(hoTO3NeKTPMYUECKNIA 3deKT ((hoToaPdEKT), CBETOBOE [aBneHWe, BOSHUKHOBEHME
NIMHeAYaATOro CnekTpa aroma BOLOPOAA, eCTeCTBEHHasd W UCKYCCTBEHHas
PaA0aKTUBHOCTb;

OMuncbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (3N1EKTPUYECKME, MarHWUTHbIE,
ONTUYECKMEe,  3NIEKTPUYECKYID  MPOBOAMMOCTb  Pa3/IMYHbIX  cped) U
3NIeKTPOMarH1THble sABMeHWSA (NPOLEeCChbl), MCNOMb3ysa (U3NYECKME BENNUUHDI:
3NEKTPUYECKUIA 3apsf, CUla TOKa, 3MIEKTPUYECKOE HarpsKeHWe, 3MeKTPUYECKOoe
CONPOTMB/IEHNE, Pa3HOCTb MOTEHLMAMOB, 3/1IEKTPOABMXKYLLAA cua, paboTta TOKa,
VMHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLIKW, 3HEepPrus 31eKTPUYEeCKOro M MarHWTHOro rosen, Nepuog M vactoTta
KonebaHnin B KonebaTe/lbHOM KOHTYpe, 3apsaf M Ccuna TOKa B Mpolecce
FaPMOHUYECKNX  3MIEKTPOMArHUTHbIX  KoniebaHuiA, (POKYCHOe pacCTosHue U
ONTUYEeCKas Cuna NIMH3bI, NPU OMMcaHWU MNPaBUILHO TPaKTOBaTb (PU3NYECKMIA
CMbIC/T UCMOMb3YEMbIX BeUYMH, WX O0003HAYeHUs W eAuHWLbI, YKa3blBaTb
(hopMynbl, CBA3bIBAKOLLME  [AHHYH  (DU3NYECKYID BEUUYMHY C  APYrvMU
BeIMYNHaMU;

ONUCbIBaTb M3YyYeHHble KBAHTOBbIE SB/IEHUS W MNPOLECCHI, UCMONb3Ys
(hM3nyeckne BEIMUMHBI: CKOPOCTb 3/IEKTPOMArHUTHBLIX BOJH, AJIMHA BOJMHbI U



yacToTa CBeTa, 3Heprns U MMNynbc )OoToHa, Nepuog nonypacnaga, 3Heprus CeA3u
aTOMHbIX fep, NPV OMUCaHUW MpPaBWIbHO TPaKTOBaTb (U3NYECKUIA CMbICH
MCNOMb3YEMbIX BENYUH, MX 0003HAYEHUA W efUHULbI, YKa3blBaTb (HOPMYIibl,
CBA3bIBAIOLLME [AaHHYIO (DM3MYECKYHD BeIMYMHY C  APYrMMU  BENUYMHAMU,
BbIYNCNATL 3HAYEeHME (IU3NYECKOIN BENNYMHBI;

aHaIM3MpoBaTb (PU3MYECKMe NPOLLECCh 1 ABMEHUSA, UCMONb3Ys (U3NYecKue
3aKOHb! W MPUHUMNbI: 3aKOH OMa, 3aKOHbI NOCNeA0BaTeNIbHOr0 U NapasnenbHoro
COeAMHEHNA TMPOBOAHWKOB, 3aKOH [hxoynsa—JleHua, 3aKOH 3/1eKTPOMAarHUTHOM
WHAYKUMW, 3aKOH MPSAMO/IMHEHOr0 pacnpoCcTpaHeHNS CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNs CBETa, YpaBHEHWe SWMHLWTeHA ANns (oToaddeKTa,
3aKOH COXPaHEHWs 3Hepruun, 3aKOH COXPaHeHWUs UMMynbca, 3aKOH COXpaHeHWs
3/IEKTPUYECKOr0 3apsaa, 3aKOH COXpaHeHWs MaccoBOro uucna, noctynatel bopa,
3aKOH pagmnoakTUBHOIO pacnaga, npu aToM pas/inyatb C/I0BECHYHO POPMYNPOBKY
3aKOHa, ero MaremMaTuyecKoe BblpaXKeHMe W ycnosus (rpaHuupl, 061acTi)
MPUMEHNMOCTH;

onpefensTb HanpasieHe BEKTOPa MHAYKLMN MarHUTHOrO Noss NpoBOAHNKA
C TOKOM, Cbl AMnepa 1 cuibl JTIopeHua;

CTPOUTb W OMUCbIBaTb WN300paKeHWe, CO34aBaeMOe M/IOCKUM  3epKasioMm,
TOHKOW JINH30M;

BbINOMHATb 3KCMEPUMEHTbI MO WCCNEeL0BaHUIO (PU3NYECKUX SABMIEHUIA W
MPOLECCOB C WCMNOMb30BaHWEM MPSMbIX UM KOCBEHHbIX W3MEPEHWIA: MpU 3TOM
(hopMynupoBsatb Mpobnemy/3agady W runotesy Y4yeOGHOro IKCMEPUMEHTa,
cobupaTb YCTaHOBKY W3 MPeAOXeHHOro 060pyA0BaHUS, MPOBOAUTL OMbIT U
(hopMynmnpoBaTb BbIBOARI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE N3MEPEHUS (PU3NYECKUX BEIMUNH, NPU
3TOM BbIGUPaTb OMNTUMa/IbHLIA CMOCOO U3MEPeHUs U UCMOMb30BaTb M3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

nccnenoBatb  3aBUCUMOCTU  (PM3UMYECKUX  BEIMYUH € UCMO/b30BaHMEM
NPAMbIX  U3MEPEHWIA: MPW  3TOM KOHCTPYWMpOBaTb YCTAHOBKY, (DMKCMPOBATb
pesynbTaTbl NOMYYEHHON 3aBUCMMOCTU (PU3NYECKMX BENNUYUH B BUae Tabnuu u
rpatvKoB, fenaTtb BbIBOAbI MO pe3ynbTataM UCCefoBaHuns;

cobnofatb npasuna 6e30MacHOro Tpyaa npuv NPOBeAEHUN UcCCneaoBaHnui B
pamMmKax Yy4eOHOro 3KCrepuMeHTa, Y4ebHO-MUCCNeLoBaTe/IbCKO W NPOEKTHOM
[EeATeNIbHOCTU C UCMONb30BaHNEM M3MEPUTENbHBIX YCTPOWUCTB M NabopaTopHOro
obopyaoBaHus;

pelsaTb pacyéTHble 3afadnM C SBHO 3afaHHON (U3NYECKOW MOZENbIO,
MCNOMb3ys (IU3NYECKMe 3aKOHbI U NMPUHLMIMbLI, HA OCHOBE aHa/iM3a YCoBua 3a4a4um
BblOMpaTb (PU3NYECKYHO MOfESNb, BbIAENATb (DU3NYECKME BENNYMHBI U (DOPMYIIbI,



HeobXoAuMble AN €€ pelleHns, MPOBOAUTbL PacyéTbl U OLIEHMBATb PeanbHOCTb
MO/TYYEHHOT 0 3HAYEHNS (IN3NYECKON BETMYMHBI;

peLlaTb KaueCTBEHHbIE 3a[jaum: BbICTPaMBaTb NOrMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pPacCy>KAeHNin ¢ Onopol Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(h13nyecKme SBNEHNS;

NCNOMb30BaTb NPV PELUEHUN  Y4ebHbIX  3aga4  COBPEMEHHbIE
MH(OPMALMOHHbIE TEXHOMOTUM AN MOWCKA, CTPYKTYPUPOBAHNS, MHTEPMpPeTaLMK
N NpeacTaBneHns y4ebHON 1 Hay4HO-NOMYNSPHON MHOPMaLUK, MOMTYHEHHON 13
Pa3NNYHbIX UCTOYHNKOB, KPUTUYECKN aHAIM3MPOBaTh NOMyYaeMyto MHOPMALNIO;

00BbACHATL MPUHUMUNbLI  [EACTBMS  MalLUWH, MNPUOOPOB U  TEXHWUYECKMX
YCTPOIACTB, pa3nnyaTb YCN0BMS X 6E30MacHOr0 UCMO/b30BaHMS B NMOBCEAHEBHOM
XN3HU;

NPUBOAUTL NPUMEPbI BKNaAa POCCUINCKUX 1 3apYOEXHbIX YYEHbIX-OM3NKOB B
Pa3BMTME HayKW, B OOBACHEHME MPOLIECCOB OKPY)KAKOLLEro Mupa, B pasBuTue
TEXHUKN N TEXHOMOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHMS NO (PU3MKE B MOBCEAHEBHOW >XMU3HU
ans obecrneyeHns 6e30MacHOCTU MPW 0OpaLLLEHMX C MPUBOPaMN N TEXHUYECKNMU
YCTPOWCTBaMW, A1 COXPaHEHWNS 3[40POBbS M COOMOAEHNS HOPM 3KOMOrMYECKOro
MOBEAEHNSA B OKPYXKatOLLEN Cpeae;

paboTatb B Trpynmne C BbINO/HEHMEM Pa3NYHbIX COLMWANbHBIX PONeN,
MNNaHMpoBaTb PaboTy rpynnbl, paUMOHaNbHO pacnpeaensTb 00S3aHHOCTM U
NNaHMPOBaTb AeATENbHOCTb B HECTAHAAPTHbIX CUTYaLWsX, afeKBaTHO OLIEHMBATb
BK/a/, KaX/J0ro U3 y4aCTHMKOB rpynnbl B PELLEHME pacCMaTpUBaemMon Npobnembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoasnbie  IIpakTnueckue
NporpaMmmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
Bubnunoteka LIOK
1.1 ®dun3nKa N MeToabl HAyYHOI 0 NO3HaHUA 2
A y https://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoteka LIOK
21 Kuhemaryka > https://m.edso00.ru/7f41bf72
Bubnuoteka LIOK
22 AvHaumka ! https://m.edso00.ru/7f41bf72
Bubnuoteka LIOK
2.3 3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 htts://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBbI MOJIEKYNAPHO-KNHETUYECKO Bubnnoteka LIOK
3.1 9 1
Teopuu https://m.edsoo.ru/7f41bf72
Bubnunoteka LIOK
32 OCHOBbI TEpMOAMHAMMKY 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWNSA BeLLeCTBa. 5 Bubnunoteka LIOK

®a3oBble Nepexofpl

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



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

Toro no pasgeny

Paznen 4. DJIEKTPOAUHAMUKA

24

Bubnunoteka LIOK
4.1 SNeKTpoCTaTMKA 10 https://m.edsoo.ru/7f41bf72
IMOCTOSAHHBIN 3NEKTPUYECKMNIA TOK. TOKU B Bubnnoteka LIOK
4.2 12
pa3nnyHbIX cpegax https://m.edso0.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWEE KOJTMYECTBO YACOB N0 NPOIrPAMME 68



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

11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HaunMmeHnoBanue a3/1eJ10B U TeEM J187%4 OBbIC
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3zoBaTesibHbIE
padoTbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarHuTHoe none. SneKTpomMarHMTHas 1 1 3 Bubnmoteka LLOK
' NHAYKLMS https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
51 MexaHn4yeckune 1 3NIeKTpoMarHUTHbIE 9 1 Bubnmoteka LLOK
' KonebaHus https://m.edsoo0.ru/7f41c97¢
MexaHn4yecKune 1 31IeKTpoMarH1THbIe Bubnnoteka LLOK
2.2 5 1
BOJIHbI https://m.edsoo0.ru/7f41c97c
Bubnunoteka LIOK
2. NTUK 1
3 © a 0 3 https://m.edsoo0.ru/7f41c97c
Toro no pasgeny 24

Pa3zgea 3.

OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBbI CneumanbHON Teopum Bubnnoteka LLOK
3.1 4 1
OTHOCUTENIbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LIOK
4.1 MEHTbI KBAHTOBOMW OMTUKMN
Sneme arTOBON O 6 https://m.edsoo0.ru/7f41c97c
4.2 CT1poeHue aToma 4 bubnunoteka LIOK



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

4.3

ATOMHOE a4po

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

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

WToro no pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 SNeMeHTbI aCTPOHOMUM 1 aCTPOIU3NKN 7 Egg/?:g::;gﬁ/}; £41c07c
Toro no pasgeny 7
Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o6LuatoLLiee NMoBTOPeHNE 4 Et:fs}?/l;lr?:;;(si;ﬁ/}; £41c07¢
WToro no pasgeny 4
Pe3epBHOE Bpems 3
OBLWEE KOJTMYECTBO YACOB N0 NPOIrPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bceero u3yuyeHusi  oOpa3oBaTeSibHbIE

padoTsI padoThbI
pecypchbl

dur3nKa — HayKa 0 Npupoae.

1 HayuHble METgl,ﬂ,bl I'IO??H:HI;?FI 1 bubnworeia LIOK

https://m.edsoo.ru/ff0c32e2
OKpY>KatoLLero Mmpa
Posib 1 MECTO (PM3MKM B

) (hopmMMpPOBaHMM COBPEMEHHOM 1 Bubnnoteka LIOK
Hay4HOW KapTUHbI MUpPa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NI0AEN
MeXxaHnyeckoe ABUXeHNe.

3 OTHOCUTE/IbHOCTb MEeXaHUYeCKoro 1 Bubnnoteka LIOK
ABWXeHus. [NepemeLLieHNE, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEPHOE NPSIMO/IMHENHOoe 1 Bubnmoteka LLOK
[BMXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE NPSMOJIMHENHOE 1 Bubnmnoteka LIOK
OBWKEHWE https://m.edsoo.ru/ff0c372e

5 CB060HOe nafieHne. Y CKopeHve 1 Bubnnoteka LIOK
CBOOOAHOrO NageHuns https://m.edsoo.ru/ff0c39cc
KpuBonnHeiHoe ABMXEHME.

7 ,D,EI/I)KeHI/Ie MaTepnmaanoﬁ TOYKM MO 1 bubnnoreka LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpyHUMN oTHOCUTENbHOCTY ["anunnes. 1 Bubnnoteka LIOK



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

NHepupmanbHble CUCTEMbI OTCHETA.
MepBbIil 3aKOH HbIOTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. MpuHumn

Bubnunoteka LIOK

o cynepriosvitiin cun. BTOpOMU?’aKOH https://m.edsoo.ru/ff0c3be8
HbloTOHa A4/19 MaTepuasibHOM TOUKK

10 TpeTwnii 3aKoH HblOTOHa AN Bubnmoteka LLOK
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMypHOro TaroteHuns. Cuna

11 TAXKECTW. [epBasd KocMmnyeckas bubnmoreka LIOK

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

12 Cwvna ynpyrocTn. 3akoH N'yka. Bec Bubnnoteka LIOK
Tena https://m.edsoo.ru/ff0c3el8
Cvna TpeHuns. KoahpuuneHT TpeHus.

13 Cwuna cgnpomsne?mq;l #pm ,u,BMfKeHMM bubnmoteka LIOK

https://m.edso0.ru/ff0c3f76
Tena B XXMAKOCTU NN rase
MocTynaTenbHOe 1 BpallaTensHoe

14 [BWKeHVe abCoMTHO TBEPLOIO Tena. Bubnmnoteka LIOK
MowmeHT cunbl. neyo cunbl. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBeCWs TBEPAOro Tena
Mnynbc matepuanbHOR TOUKN,

15 CUCTeMbl MaTepuaibHbIX TOYEK. Bubnunoteka LIOK
VIMnynbe cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nMnynbca. PeakTMBHOE ABVXXeHue
PaboTa 1 MOLLHOCTb CU/bI.

16 KnHeTnyeckas aHeprusa matepuasnbHOn Bubnnoteka LIOK
TOYKMW. Teopema 06 U3MEHEHNN https://m.edsoo.ru/ff0c4502
KMHETWUYECKOI 3Heprum

17 [MoTeHuanbLHas aHeprus. Bubnnoteka LIOK



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

MoTeHUMabHas aHeprus ynpyro
AePOPMMPOBaHHOIN MPY>KUHbI.
MoTeHUmanbHasa aHeprus Tena B6an3u
MOBEPXHOCTU 3eMn

https://m.edsoo.ru/ffOc461a

18

MoTeHUMaNbHbIE N HEMOTEHLMANbHbIE
cunbl. CBsi3b paboThl
HEMOTEHLMANbHbIX CU C U3MEHEHMEM
MEXaHWYECKOI SHEPTUM CUCTEMbI TeN.
3aKOH COXPaHeHNs MeXaHNYecKol
3Hepruy

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

19

20

NabopaTopHas paboTa
«MccnefoBaHmne CBA3M paboTbl CUSbI C
N3MEHEHVEM MEXaHNYeCKON 3Heprmm
Tena Ha NpuUMepe pacTsXKeHus
PE3MHOBOI0 XryTa»

KoHTposibHas paboTa no teme
«KnHemaTuka. AnHamuka. 3akoHbl
COXPaHeHMs B MeXaHMKe»

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€E MOMOXKEHUA MONEKYNAPHO-
KWUHETNYECKOIN Teopuun. BpoyHOBCKOe
ABvxeHve. Ondysns

Bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapaKkTtep ABWKEHUA U
B3aMMOJelCTBUSA YaCcTuL, BELLeCTBa.
Mogenu CTpoeHWs ra3oB, XUAKOCTel
N TBEPABIX TEN

23

Macca monekyn. Konmyectso
BellecTBa. lNocTosaHHaa Asoragpo

24

Tennosoe paBHoBecKe. Temnepartypa
N eé nsmepeHue. LLikana temnepaTyp



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

Llenscua

aeanbHblil ra3 B MKT. OcHOBHOE

Bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHas TeMnepartypa kak mepa

26 CpefHei KNHETUYECKOW 3HEPrum Bubnmoteka LLOK
[BVXXeHNA MONeKys. YpaBHEHME https://m.edsoo.ru/ff0c511e
MeHgeneeBa-KnaneipoHa

27 3akoH [lanbToHa. ["a30Bble 3aKOHbI
NabopaTopHas paboTa

28 «lccnepoBaHne 3aBUCUMOCTU MEXAY
napamMeTpamu COCTOAHMA
pa3peXKeHHOro rasa»

29 i3onpovecchl B uagansHOM rase n ux Bubnnoteka LIOK
rpatmyeckoe npeLcraBieHne https://m.edsoo.ru/ff0c570e
BHyTpeHHAA aHeprua
TepMOANHAMNYECKON CUCTEMBI U

30 cnocobbl eé n3meHeHus. Konnyectso Bubnuoteka LIOK
TennoTbl 1 paboTta. BHyTpeHHAA https://m.edsoo.ru/ff0c5952
3Heprusa 04HOaTOMHOIO UaeanbHOro
rasa

31 Buabl Tennonepegayn bubnnoreka LIOK

https://m.edsoo.ru/ff0c5¢c36
YnenobHasa TennoéMKOCTb BELLEeCTBa.
32 KonnyecTBo TennoTbl Npu bubnmoteka LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tensionepegade. AfmabartHbI npoLecc

33 MepBbIil 3aKOH TEPMOAMHAMUKA U ero Bubnunoteka LIOK
NpPUMeHeHWe K n3onpoueccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTtmMmocTb NpoLEeccos B Bubnnoteka LIOK



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

npupoge. BTopoii 3aKoH
TePMONHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KM Tennosoin

Bubnunoteka LIOK

35
MaLUWHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KIA

37 3Konornyeckvie npobemsl
TENM03HEPreTUKM

38 O6o6watoLmin ypok «MonekynspHas Bubnnoteka LIOK
(hm3mka. OCHOBbI TEPMOANHAMUKIM» https://m.edsoo.ru/ff0c6938
KoHTposibHas paboTa no teme

39 «MonekynsapHas gusrka. OCHOBbI bubnnoreka LIOK

' https://m.edso0.ru/ff0c6a50
TEePMOAMHAMUKN»

40 Mapoobpa3oBaHmMe N KOHAeHcaLms. Bubnnoteka LIOK
VicnapeHne 1 KnneHue https://m.edsoo.ru/ff0c63b6
ABCOMTHAA U OTHOCUTE/bHASA

41 B/TXKHOCTb BO3AyXa. HacbILeHHbIN bubnworeia LIOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBéppaoe Teno. Kpuctannnyeckume u

42 amopdHble Tena. AHU30TpONUSA Bubnmoteka LLOK
CBOWCTB KpucTannoB. XXngkue https://m.edso0.ru/ff0c65f0
Kpuctainbl. CoBpeMeHHble MaTepuaibl
[MnaBneHve n KpucTannsauus.

43 YnenbHasa Tennrc))Ta nnaBne:Mﬂ bubnnoreka LIOK

A ' https://m.edso00.ru/ff0c6708
Cybnumauus
Bubnmnoteka LIOK
44 YpaBHeHMe TennoBoro 6anaHca
P https://m.edsoo.ru/ff0c6820
45 AneKTpur3aumsa Ten. dNeKTpuYecKnii Bubnmoteka LLOK

3apag. [iBa BMAa aNeKTpUYeCcKnx

https://m.edsoo.ru/ffOc6bcc



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

3apsioB

MPOBOAHUKM, ANANEKTPUKN U

Bubnunoteka LIOK

46 NnonynpoBOAHUKN. 3aKOH COXpPaHEHUS
YNPOBOA P https://m.edsoo.ru/ff0c6bcc
3MIEKTPUYECKOro 3apaga
B3anmopencTeme 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIiA 3N1eKTPUYECKUIA bubnnoreka LIOK
y ' P https://m.edsoo.ru/ffOc6ce4
3apsag
HanpséHHOCTb 3M1EKTPUYECKOr0
48 nons. MpuHUMN cynepnosnuun Bubnnoteka LIOK
ANEKTPUYECKUX NoNei. Jinnum https://m.edsoo.ru/ffOc6df2
HanpAXXEHHOCTK
PaboTa Ccu/1 3/1eKTPOCTaTUYeCcKoro
49 nons. MNMoteHuman. PasHoCTb bubnnoreka LIOK
' Hvian. https://m.edso0.ru/ff0c6f00
noTeHLmManoB
[MPOBOAHWKM N AN3NEKTPUKMN B
50 3npeKT AOCTaTVIHeACKOM noze bubnnoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NpoHNLEAEMOCTb
. Bubnunoteka LIOK
51 AneKTpoéMKocTb. KoHaeHcaTo
P A P https://m.edso0.ru/ff0c7126
ONeKTPOEMKOCTb M/I0CKOro
52 KOH/leHcaTopa. SHeprusa 3apsa>KeHHoro bubnnoreka LIOK
A pa. P P https://m.edso0.ru/ff0c72c0
KOHAeHcaTtopa
53 NabopaTopHas paboTa "N3mepeHune
3N1eKTPOEMKOCTU KOHAEeHcaTopa"
MpyHUMN 4eNCTBMS Y NPUMEHEHWE
54 KOH/eHcaTopoB, KONMPOoBa/IbHOr0

annaparta, CTPy/HOro nNpuHTEpa.
SneKTpocTaTNYecKas sallumTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3asemneHue aNeKTponprUGopPoB

55

DNEKTPUYECKMIA TOK, YC/IOBUS €ro
CYLLEECTBOBaHUSA. MOCTOAHHBLIN TOK.
Cwuna Toka. Hanps»xeHwe.
ConpoTtmeneHue. 3akoH Oma ans
yyacTka Lenm

56

MocnenoBaTenbHoe, NapainenbHoe,
CMeLLaHHOe COefIMHEHVie
MPOBOAHMKOB. JlaGopaTopHas pa6oTa
«/13yyeHne CMeLaHHOr0 COeJUHEHNS
Pe3nCTopPoB»

0.5

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
ToKa. 3aKoH [>xoyna-SleHua

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

58

3akoH Oma AN NoNHOM (3aMKHYTON)
ANeKTPUYECKom Lenun. KopoTtkoe
3aMblKaHVe. JlabopatopHas paboTa
«3mepeHne 34C NCToUHNKA TOKA U
€ro BHYTPEHHEro COnpoTUB/IEHNSA»

0.5

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

59

DNeKTPOHHasA NPOBOAUMOCTL TBEPAbLIX
METa/1/10B. 3aBUCUMOCTb
COMPOTUB/IEHNSA METAINIOB OT
Temnepatypbl. CBEPXNPOBOANMOCTb

60

DNEKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3M1EKTPOHHbIX MYYKOB

61

MonynpoBOAHWKM, X COBCTBEHHASA U

npvMecHas nposoauMocTb. CBOCTBa
p—n-nepexoga. MonynpoBoAHUKOBbIE
npuoopsl

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



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

DNeKTPUYECKMIA TOK B pacTBOpax u

62 pacnnaBax 3/1eKTPO/ITOB. 1 Bubnnoteka LLIOK
DNeKTPONUTUYeCKas guccoLmauns. https://m.edsoo.ru/ff0c82ba
DneKTponun3
DNEKTPUYECKMNIA TOK B rasax.

63 CamocTonTeNbHbIN U 1 Bubnmoteka LLOK
HecamoCTOoATe/bHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpryeckme nNpuoopsbI 1

64 YCTPOICTBA W UX NPaKTUYeCcKoe 1 Bubnnoteka LIOK
nprvMeHeHwue. MNpaBnna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30MacHoCTH

65 O606LLaroLLMiA YPOK 1 Bubnunoteka LIOK
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ffOc88be
KoHTposibHas paboTa no teme
«QnekTpocTatnka. MocToAHHbIN

66 3NEKTPUYECKUIA TOK. TOKM B 1 Bubnmnoteka LIOK
pa3MYHbIX cpeaax» /Bcepoccuitckas https://m.edsoo.ru/ffOc8a8a
npoBepoYHasa paboTa npv NpoBeAeHUN
Ha 6yMaXHOM HocuTene

67 Pe3epBHbIii YpoK. KOHTpObHas 1 Bubnnoteka LIOK
paboTa o Teme "3NeKTpoanHaMmKa' https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLatoLLnii YPOK 1 Bubnmoteka LLOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB INO 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
> Tema ypoka Konrtpoabnsie | IIpakTnyeckue Aara i ppoBbIe
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchl
MocTOAHHbIE MarHUTLI U NX
B3aumogeincTeme. MarH1THoe nore. 1 Bubnnoteka LLOK
BekTop MarHUTHOM MHAYKUMW. JTUHWUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMK
MarHvuTHoe none NPOBOLHUKA C
TOKOM. OnbIT 3pcTesa. 1 Bubnuoteka LLOK
B3avmMogeicTame NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NNabopaTopHas paboTa «/3yyeHne 1 1 Bubnnoteka LLOK
MarHWTHOIO MO/ KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[JelicTBMe MarHUTHOIO No/A Ha
NpoBOAHUK ¢ ToKOM. Cuna Amnepa.
NabopaTopHas paboTa 1 1 Bbubnunoteka LIOK
«MccnefoBaHune aeiicTBms https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOIO MarH1Ta Ha pamky C
TOKOM»
[JelicTBre MarHUTHOro Nosis Ha
LBUKYLLYHOCA 3apsXXeHHYH0 YacTuLy. 1 Bubnnoteka LLIOK
Cwvna JlopeHua. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
JopeHua
ANeKTpoMarHUTHas NHAYKLMSA. MoToK
BeKTOpa MarHUTHOM uHaykumn. 34C 1
WHAYKUMW. 3aKOH 31eKTPOMarHATHOM



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 dapages

JNabopatopHas paboTa
«/ccnepoBaHve ABneHNs
3N1EKTPOMArHUTHON NHAYKLMN»

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

VHOYKTUBHOCTb. fBNeHne
camonHaykumn. 34C caMONHAYKLMN.
JHeprua MarHUTHOrO NONS KaTYLUKM C
TOKOM. O/IEKTPOMarH1UTHOE nosne

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

TeXHUYECKMe YCTPOINCTBA U UX
MPUMEHeHNe: NOCTOSHHbIE MarHWTbl,
3NEKTPOMArHUTbI, 3NEKTPOBUIaTeb,
YCKOPUTENN 3/IEMEHTAPHbIX YaCTWLL,
VHAYKLVOHHAs Neyb

10

O6o6waroLmin ypok «MarHmTHoe
none. dNeKTpoMarHUTHas MHAYKLMS»

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

11

12

KoHTponbHas paboTta no Teme
«MarHuTHoe none.
DNeKTpoMarHNUTHas NHAYKLNA»

CB06OAHbIE MEXAHNYECKME
KonebaHus. MapmMoHMYecKme
KonebaHusi. YpaBHeHuWe
rapMOHMNYECKUX KONebaHWiA.
MpeBpaLleHne 3Heprmm

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

JNabopaTopHas paboTa
«/ccnepoBaHme 3aBUCUMOCTU
nepvoga mMasblX KonebaHui rpysa Ha
HUTW OT A/IMHBI HUTW 1 MacCbl rpy3a»

14

Koneb6atenbHblil KOHTYp. CBOGOAHbIE

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb820



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

3NeKTPOMarHuTHble KonebaHus B
naeanbHOM KonebatelbHOM KOHTYpE.
AHanoruns Mexkay MexaHnm4ecknumm v
3MeKTPOMarHMTHbIMK KonebaHUAMM

15

®opmyna TomcoHa. 3aKoH
COXPaHeHusa 3Hepruv B naeasbHOM
KonebaTeslbHOM KOHTYpe

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb9c4

16

NpeacTaBneHne o 3aTyxaroLmx
KonebaHusX. BbIHY>XeHHbIe
MexaHu4eckme KonebaHus. Pe3oHaHc.
BbIHYX/EHHbIE 3/1IEKTPOMArHUTHbIe
KonebaHus

bubnunoteka LIOK
https://m.edsoo.ru/ff0cbb86

17

MepeMeHHbI TOK. CUHYCOMAANbHbIN
nepemMeHHbI TOK. MOLHOCTb
nepeMeHHOro Toka. AMNINTYAHOE U
[eNCTBYHOLLEE 3HAYEHME CU/Tbl TOKA U
HanpPsHKEHNS

bubnunoteka LIOK
https://m.edsoo.ru/ff0cbd34

18

TpaHcgopmatop. Mpon3BoAcTBO,
nepegava v notpebneHuve
3NEeKTPUYECKON 3HePrum

19

YCTPOCTBO U NPaKTUYECKOe
NPYMEHEHNE 3/IEKTPUYECKOr0 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NVHWUIA 3neKTponepesay

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

20

3KONOrMyecKme pucku npu
MPOU3BOLCTBE 3N1EKTPOIHEPTUN.
KynbTypa ncnonb3osaHus
3N1eKTPO3HEPT MU B MOBCEAHEBHOM
XN3HU



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

MexaHunyecKue BOJHbI, YC0BUA
pacnipoctpaHeHus. MNepuoa. CKopocTb

bubnunoteka LIOK

21
pacnpocTpaHeHus N A/MHA BOJHbI. https://m.edsoo.ru/ff0ccab4
MonepeyHble 1 NPOAO/bHBIE BOSHbI
29 3BYK. CKOpOCTb 3BYKa. [ pOMKOCTb bubnunoteka LIOK
3ByKa. BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
SNeKTPOMarHUTHbIE BOMHbI, NX
23 CBOWCTBA 1 CKOPOCTb. LLIkana bubnmoteka LIOK
' https://m.edsoo.ru/ff0ccfe0
3/1EKTPOMArHUTHbIX BOJH
MpUHLMNbI pagnocBasn 1
24 TenesuaeHusa. PasButme cpeacTs
cBA3n. Pagronokauus
25 KoHTposbHas pabota «KonebaHus v bubnunoteka LIOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONnHENHOe pacnpocTpaHeHme
26 cBeTa B OJHOPOAHOW cpefe. Bubnnoteka LLOK
ToueyHbI UICTOYHUK cBeTa. Jyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHusa ceeTa. NocTpoeHwme bubnnoreka LIOK
P . P https://m.edsoo.ru/ffOcd4e0
N306paxKeHNI B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTPEHHee oTpaxkeHwue. MpesenbHbIi Bubnmoteka LLOK
Yro/1 NO/IHOr0 BHYTPEHHEr 0 https://m.edsoo.ru/ffOcd7f6
OTpaXXeHUs
29 JNabopatopHas paboTa «M3mepeHue bubnunoteka LIOK
nokasaTesia NpPenoMIeHNs CTeKa» https://m.edsoo.ru/ff0cd67a
130 JTnH3b1. MocTpoeHme N306paXKeHWin B bubnunoteka LIOK



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

nnH3e. dopmyna TOHKOI NNH3bI.
YBennyeHue nNH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTta

31 «lccnegoBaHme CBOMCTB
N306paXKEHNI B INH3AX»
[ncnepcus ceeta. CNoXHbIV cocTaB
39 6enoro ceeta. LigeT. JTabopaTopHas
paboTa «HabnogeHve gucnepcum
cBeTa»
MHTepepeHums ceeTa. Audpakums Bubnmoteka LLOK
33 i}
cseta. AndpakumoHHas peléTka https://m.edsoo.ru/ffOced22
34 MonepeyHOCTb CBETOBbLIX BOJIH. Bubnmoteka LLOK
Monsapunsaumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTnyeckme NpnbopPbI U YCTPOICTBA U
YCNoBusA UxX 6e30MacHOro NpUMeHeHUs
I"paHnUbl MPUMEHMMOCTH
36 K/lacCUYeCKoi MexaHuKu. MocTynartbl bubnunoteka LIOK
crneymnanbHon Teopmm https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTH
OTHOCUTENBHOCTb OLHOBPEMEHHOCTMU.
37 3amep/ieHVe BPeMEHN 1 COKpaLleHne bubnmoteka LIOK
https://m.edsoo.ru/ffOcfad2
LNVHBI
SHEPrus 1 UMMyNbC PeNSTUBUCTCKOW
38 ‘-IaCTrI)/ILLbI CBﬂsbyl\nacfbl C 3Heprven u bubnmoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. DHeprus nokos
KoHTposibHas paboTta «OnTuka.
o bubnunoteka LIOK
39 OcHOBbI cneyunansHoOM Teopun

OTHOCUTENIbHOCTWN»

https://m.edsoo.ru/ffOcf6f0



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

@®OoTOHbI. Popmyna lMNnaHka. AHepruns

Bubnunoteka LIOK

40
1 UMMYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITUE N UCCNefoBaHMe
41 cbOTgsq)(peKTa Onlebl AT bubnuoreka LIOK
' o https://m.edsoo.ru/ffOcffc4
CtonetoBa
3aKkoHbI poTo3apdrekTa. YpaBHeHMe
42 3|7|HLuTeO|7|pHa n(chopomaq)q?ema Bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oTtoadgekra
[JasneHne ceeta. OnbIThl 1. H.
43 JlebeneBa. XMMnyeckoe eincTane bubnmoteka LIOK
' https://m.edso0.ru/ff0d04a6
cBeTa
TexHNYecKue ycTpoincTsea u
NPaKTUYecKoe NpUMeHeHwe:
44
(hOoTO3/1EMEHT, POTOAATUMK,
CONHeYHan 6aTapes, CBETOAMOL
45 PelueHure 3afa4y no Teme «3N1IEMEHTI Bubnnoteka LLOK
KBAHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThbI
46 Pe3sepopa no paccesHUIO O-4acTuy, bubnmoreka LIOK
' https://m.edsoo.ru/ff0d091a
lNnaHeTapHaa Mogens aToMa
bubnunoteka LIOK
47 MocTtynatbl bopa
y P https://m.edsoo.ru/ff0dOafa
3nyyeHve 1 nornoweHve (poToHOB
48 n V|3|/1e exone aTOM:J'C 0 ngro OBHS bubnmoreka LIOK
P PEXon - A P https://m.edsoo.ru/ff0dOafa
3Heprumn Ha Apyroun. Buabl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbl
o bubnunoteka LIOK
49 Je bpounnsa. KopnycKynspHo-

BO/IHOBOIA Ayanuam. CroHTaHHOE W

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BbIHY)>XEHHOE N3NTYYEHNE

50

OTKpbITUE pagnoakTMBHOCTU. OnNbITbI
Pesepchopza no onpegeneHnto cocTasa
PaAnoaKTUBHOIO U3/yYeHNs

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

51

CsoiicTBa anbha-, 6eTa-, ramma-
n3nyyeHusa. BnmaHne
PagnoaKTUBHOCTU Ha XXMBble
opraHu3mbl

52

OTKpbITVE NPOTOHA U HEWTPOHA.
M3oTonbl. Anbha-pacnag.
SNEeKTPOHHbIN U NO3UTPOHHBIN H6eTa-
pacnag. 'amMma-n3nyyeHue

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

53

SHeprua cBA3W HYKNOHOB B Afpe.
AnepHble peakunn. AaepHbIN
peakTop. Mpo6siemMbl, NEPCNEKTUBBI,
3KONOrMYeCcKme acnekTbl AAepHON
3HepreTukm

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1356

54

AnemeHTapHble YacTuLbl. OTKpbITHE
nosunTpoHa. MeToabl HabroLeHVS U
perncTpaummn anemMeHTapHbIX YacTuL,.
Kpyrnbiin cton «®yHaaMeHTa/IbHbIe
B3avMoAencTBuA. EANHCTBO
(hr3nueckoli KapTUHbI MUpa»

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

55

3Tanbl pa3BUTUA aCTPOHOMUM.
lNpuKnagHoe 1 MMPOBO33PEHYECKOE
3HayeHve acTpoHoMuK. Bug,
3BE3HOro Heba. Co3Be3ans, ApKue
3BE34bl, N1aHEeTbI, UX BULMMOE
ABWXeHne. ConHeyHasa cuctema



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

56

ConHue. ConHeyHas aKTUBHOCTD.
cTouHumK aHeprum ConHua 1 3Bé3f

57

3BE3/bl, X OCHOBHbIE
XapaKTepUCTUKN. 3BE3/bI IN1aBHOM
rocnefosartesibHoCTH. BHYTpeHHee
CTpoeHue 3B&34. CoBpeMeHHble
npeAcTaB/eHNsa 0 MPOUCXOXKAEHUN U
agontoumm ConHua 1 3Be3g

58

MneuHbIi MyTb — Halwa ManakTuKa.
MonoxkeHne n gem>xkeHne CosnHLa B
"anakTuke. ManakTukun. YeépHole
[bIpbl B Apax rafaktuk

59

BceneHHast. PasberaHue ranakTuk.
Teopwua bonbLLOro B3pbIBa.
PennKToBOE 13Ny4YeHue.
MeTaranakTtunka

60

HepelueHHble NPo61eMbl aCTPOHOMMUN

61

KOoHTponbHas paboTa «3neMeHTbl
aCTPOHOMUM N aCTPON3NKM»

62

O606LWaroLLmin ypok. Ponb (unsnkm u
acTPOHOMWM B 3KOHOMUYECKOM,
TEXHO/IOMMYECKOM, COLMabHON 1
3TUYECKOIA Chepax AesTeNbHOCTH
yenoBeKa

63

O6o6LaroLmin ypok. Posb 1 MecTo
(M3MKIN 1 aCTPOHOMUM B
COBPEMEHHOIA Hay4HOI KapTUHE MUpa

64

O6o6LwaroLmin ypok. Ponb




(hr3nyeckoli Teopmmn B PopMUpPOBaHUN
npeAcTaBNeHNIn O PU3NYECKOA
KapTvHe Mupa

O6o6watoLmin ypok. MecTo
(hM3MYECKOIN KapTUHbI MUpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- 1
Hay4HbIX NpeACTaBNeHWn 0 Npupoae

66 Pe3epBHbIil ypoK. MarHuTHOe none. 1
ANeKTpoMarHUTHas UHAYKLMA
Pe3epBHbIil ypoK. OnTrnka. OCHOBbI

67 crneymnanbHon Teopun 1
OTHOCUTENIbHOCTHU
Pe3epHblil ypok. KBaHTOBasA (hn3snka.

68 3I'Ie|\EI)EHTbI);FZ:TpOHOMMI/I n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpounsnku
OBLEE KONMMYECTBO YACOB INO 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®duauka, 10 knacc/ Makuwes I.A., byxoBues b.b., CoTtckuit H.H. nog peaakunen
MapdgeHTbesom H.A.,

AKUMoOHepHoe obLwecTBO «MN3gaTtenbcTBO «[pocBeLLeHnE»

» dusnka, 11 knacc/ Msakmwes I".J1., ByxoBues b.b., Yapyrud B.M. nog pegakumen
MapdgeHTbesom H.A.,

AKUMOHepHoe obLwecTBO «MN3gaTtenbcTBo «[1pocBeLLeHne»

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

A.T.PbimkeBuny 10-11 3agadyHuk

B.A. bypoB 1 gp. Yactb 1 .2 Mexanuka.Tennota. Nocobue ang yuntens."lNpoceeLyeHne",
19671

®dunsnka KoHTponbHble paboTbl B HoBOM chopmaTte 11 kn. U.B. Nogosa." NHTenekT-LleHTp"
Mocksa, 2011

WHTerpnpoBaHHble ypoku comsnkn. 7-11 knaccel .M.B. Nopnosa " Bako", Mocksa 2009
MoypoyHble paspaboTku no cusunke 11kn,10 kn B.A.Bonkos "Bako",Mocksa 2011
Mporpammbl 06eobpasoBaTenbHbix yupexaeHui. dusmka 10-11 .AsT.1.tol". CaeHko

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http:// school-collection.edu.ru
http:elkin52.napod.ru/

http:// class-fizika.ru/

http:// www.fizika.ru/






