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HOACHUTEJIBHASA 3AIIMCKA

Mporpamma no u3nMke 6a30BOr0 YPOBHS Ha YPOBHE CpedHEero o6Liero
06pa3oBaHKNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3ynbTaTam
OCBOEHWS OCHOBHOI 06pa3oBaTeNbHON MporpaMmbl, NpeacTaBneHHbIX B ®IrOC
COO, a Takke C y4yeToM (PefepasibHON paboyeit MporpaMmbl BOCMUTAHUS W
KOHUenuMn npenogasaHust yydebHoro npegmera «@Pusnka» B 06pa3oBaTe/lbHbIX
opraHu3aumax Poccuitckoi depfepaumn, peann3yrLLmX OCHOBHbIE
06pasoBaTesibHble NPOrpaMmbl.

CofepXXaHve nporpammbl N0 (PM3NKe HanpaBfeHO Ha (HOPMMPOBaHMe
€CTECTBEHHO-HAay4YHOW KapTUHbl Mupa obydarowmxcd 10-11 KnaccoB npwu
006y4yeHMn nx pusmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOrO
noaxopga. lNporpamma no (uanke cooTsBeTcTBYeT TpebosaHusm PIrOC COO K
NNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM W MeTanpeAMeTHbIM pe3y/ibTaTtam
00yyeHus, a Takke Y4YMTbIBAET HEOOXOAMMOCTb peannsauuy MexnpeameTHbIX
CBA3e (IM3MKM C eCTeCTBEHHO-Hay4YHbIMU Y4ebHbIMW npeaMeTamMu. B Hei
OnpeaenstoTcs OCHOBHbIE LIENN M3Yy4YeHUs (IM3NKM Ha YPOBHe CpefHero o6Liero
06paszoBaHus, NnaHMpyemMble pesynbTaTbl OCBOEHUA Kypca (M3UKW: JIMUHOCTHbIE,
MeTanpeaMeTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno u3nKe BKIOYAET:

e MNJIAaHNPYeMble pe3ynibTaTbl OCBOEHMA Kypca Pn3nKM Ha 6a30BOM YPOBHE, B

TOM YunCne NpeaMeTHbIe pe3y/nbTaTbl M0 rogam 06y4eHus;

o COAepXaHue yyebHoro npeameta «Pusmka» Mo rogam 00y4eHus.

dun3mMka Kak Hayka O Hambosiee 00WMX 3aKOHaX NPUPOAbI, BbICTynas B
KayecTBe y4eOHOro rnpegmera B LWIKO/e, BHOCUT CYLLECTBEHHbIA BKAL B CUCTEMY
3HaHWI 06 OKpyXKatoLeM Mupe. LLIKOMbHbIN Kype (DU3NKN — CUCTEMOOOPA3YHOLLNIA
019 eCTECTBEHHO-HAYYHbIX Y4eOHbIX NPeaMeTOB, MOCKONbKY (PU3NYECKNE 3aKOHbI
NneXxaT B OCHOBE MPOLECCOB W SABMIEHMMW, W3YYaeMblX XUMWUERn, OUONorunen,
(hm3myeckoin reorpagmein M acTpoHoMMen. Wcnonb3oBaHMe U aKTUBHOE
NPUMeHeHNe  (M3NYECKUX  3HAHWA  OrfpefenseT  Xapaktep W pasBUTME
pa3HOO6pa3HbIX TEXHOMOMMn B Cchepe 3HEepPreTukW, TPaHCNopTa, OCBOEHMS
KOCMOCa, MOMYyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMK CBOWCTBaMU U ApYrux.
N3yyeHne (OM3MKM BHOCUT OCHOBHON BKfag B (POPMUPOBaHME eCTEeCTBEHHO-
Hay4HOW KapTWHbI MUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWIA MPUMEHSTH
HaY4HbI METOZ NO3HAHWUA NPW BbINOHEHNM UMW YUHeBHbIX UCCNeL0BaHMIA.

B ocHOBY Kypca (m3vMKu ANnd YpPOBHS CpedHero o6uero ob6pasoBaHus
MOMIOXEH pPsA  WAEW, KOTOpble MOXHO paccMaTpvBaTb KaK MPUHUMMbLI €ero
MOCTPOEHMS.



Hoess yerocmnocmu. B COOTBETCTBUM C HEMN KypC ABMSETCA JIOMMYECKM
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCeX pasfesioB PU3NKK, BKIKOYAET Kak
BOMPOCHI KNacCUYECKOM, TakK U COBPEMEHHOW (IU3NKN.

Hoes eenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (OU3NKU
00beAUHEH BOKPYr (DM3MYECKUX Teopuil. Bedywmm B Kypce SBNSETCH
(hopmMuMpoBaHMe NPeACTaB/EHNA O CTPYKTYPHbLIX YPOBHSX MaTepuu, BeLLecTse u
rnore.

Hoess eymanumapuzayuu. EE peannsaums npegnonaraeT MCMosib30BaHue
r'yMaHUTapHOro noTeHuMana (M3nMYecKo HayKu, OCMbIC/IEHME CBA3N Pa3BUTUSA
M3k Cc pasBuTMeM 00LWIEeCTBa, a TakXkKe C  MWPOBO33PEHUYECKMMMU,
HPaBCTBEHHbIMU 1 3KOMOrMYECKUMI Npobiemamu.

Hoess npuxnaonoi  nanpaerennocmu. Kypc  (M3MKKM  npeanonaraer
3HAKOMCTBO C LUMPOKUM KPYTOM TEXHUYECKUX WU TEXHOIOTMYECKUX MPUMNOXKEHWNIA
N3yYeHHbIX TEOPUIA 1 3aKOHOB.

Hoess sxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1EMEHTOB
coAepXaHus, MNOCBAWEHHBLIX  3KOMOrMYeCKMM  npobsieMaM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKW N TEXHONOMNA, a Takke 06CYKAeHUS
Npo6aem paunoHaIbHOro NPUPOAONONbL30BaHNA U 3KOIOMMYEeCKo 6e30MacHOCTY.

CTepXXHeBbIMW 3/1eMeHTaMN Kypca (M3MKM Ha YPOBHE CPeAHero o6Liero
06pa3oBaHNA ABNAOTCA (PU3NYeckme Teopuun ((hopMmUpoBaHMe MpeacTaBieHNA O
CTPYKTYpe NOCTPOeHUs (PDU3NYECKON Teopum, ponv PyHAaMeHTa/IbHbIX 3aKOHOB Y
MPUHUMMOB B  COBPEMEHHbIX MPEACTaBMEHUAX O  MNPUPoAe,  rpaHuuax
NMPUMEHMMOCTM TEOPWIA, ANA  OMUCAHWA EeCTECTBEHHO-HAYUHbIX SBNEHUA 1
MPOLLeCCoB).

CUCTEMHO-[eATENIbHOCTHBIN MOAXOA B Kypce (PU3NKM peannsyeTcs npexzie
BCEro 3a CYET OopraHM3auMmn 3KCrMepUMEHTaIbHOW AeATeNlbHOCTU 06YyYatoLLMXCS.
[Ans 6a30BOro YpoBHA Kypca (M3MKM — 3TO WCMOMb30BaHNE CUCTEMbI
()POHTA/IbHbIX  KPaTKOBPEMEHHbIX 3KCMEepMMEHTOB W 1labopaTopHbIX pabor,
KOTOpble B Mporpamme rno (uanke 06beAMHEHbI B OOLUMIA CMIUCOK YYEHNYECKMX
npakTU4ecknx paboT. BblgeneHne B YKa3aHHOM MepeyHe 1abopaTopHbIX paborT,
NPOBOAMMbBIX A/1I1  KOHTPONS W OLUEHKKM, OCYLLECTBMISETCA  Yy4aCTHUKaMU
06pa3oBaTe/ibHOro npouecca MCXoA4s W3  OCOOGEHHOCTE MNaHWPOBaHWUA W
OCHalleHns KabuHeTa (u3nkn. [lpyn 3TOM 0bGecrneymBaeTcsa  OBMafeHne
06yyvaloLMMNC YMEHUAMU MNPOBOAUTL KOCBEHHbIE W3MEpPeHWsi, WCCNef0BaHus
3aBMCUMOCTEN  (DU3NYECKUX BEIMYMH U MOCTAHOBKY OMbITOB MO MNPOBEPKe
NpeLnoXeHHbIX TMNnoTes.

Bonbluoe BHMMaHWe YLENAeTCA PEeLleHV0 PaCYeTHbIX W KayeCTBEHHbIX
3agay. [Mpy 3TOM A/19 pacyeTHbIX 3afay NPUOPUTETOM SBMAKOTCA 334ayuu C ABHO
3afjaHHOM (PU3NYECKOW MO/ENbIO, MO3BO/AIOLLME MPUMEHSATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTM KakK M3 OfHOro pasfena Kypca, Tak U UHTErpupys 3HaHua u3
pasHbIX pas3fenos. 18 KayeCTBeHHbIX 3afay NPUOPUTETOM SABAKOTCA 3afaHns Ha
00bACHEHME NPOTEKAaHUA (M3NYECKUX SBMEHWIA M NPOLLECCOB B OKpYXKatoLeit
XW3HW, Tpebytowme Bblbopa (U3NYECKOW MoAenn AN CUTyauun NpakTUKo-
OPWEHTMPOBAHHOI O XapakTepa.

B cootBetctBMM C TpeboBaHusmMn PDPIrOC COO K wmatepuasibHO-
TEXHUYECKOMY 0b6ecreyeHN0 y4yebHOro npouecca 6a30Bbli YPOBEHb Kypca
(OM3NKM Ha YPOBHe CpeaHero obLLero 06pa3oBaHns AO/MKEH M3yYaTbCs B YCNOBUAX
NpeAMeTHOro KabuHeta (U3MKKM WAN B YC/IOBUAX WMHTErpupoBaHHOro KabuHeTa
NpeamMeToB eCTECTBEHHO-HAY4YHOro uUMkna. B kabuHete (U3MKM AOMKHO ObITb
Heobxo4MMoe fabopaTopHOe 060pyAOBaHWE [O71 BbINO/IHEHUS YKa3aHHbIX B
nporpaMme no (n3nKe YH4eHNYeCKMX MPakTUYecKuX paboT u AeMOHCTPaLUMOHHOE
obopyaoBaHue.

[leMoHCTpaunoHHoe o06opyaoBaHve (HOPMUPYeTCA B COOTBETCTBUU C
MPUHUMMOM  MWHUMaIbHOW  AOCTAaTOYHOCTM U 0b6ecreyvBaeT  MOCTaHOBKY
Mepeync/ieHHbIX B MNporpaMMe Mo (UM3MKe KIHYEBbIX [eMOHCTpauuii - ans
NCCNefoBaHUA  U3y4YaeMbIX  ABMEHWA W MPOLECCOB,  IMMUPUYECKUX W
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKMX NPUMEHEHWIA.

JlTabopaTtopHoe 060pyAOBaHME AN YYEHUYECKMX MPAKTUYECKUX paboT
(hopmMupyeTCcs B BUAE TeMaTMYeCKUX KOMMIEKTOB M 06ecnevmBaeTca B pacuyeTte
OAHOr0 KOMM/EKTa Ha [BYyX oOOy4atowmxcs. TemaTMyeckue KOMMEKTbI
nabopartopHoro 060pynoBaHUA [O/MKHbI ObITb MOCTPOEHbl Ha KOMIMIEKCHOM
MCNONb30BaHNM aHaOroBbIX U LMMPOBLIX NMPMOOPOB, a TakKXe KOMMbHTEPHbIX
N3MEPUTENbHBLIX CUCTEM B BMAE LM(POBbLIX 1ab0paTopuid.

OCHOBHbIMW LIeNsiMK N3y4eHns (hM3NKN B 06LLLEM 06pa30BaHNN ABNAKOTCA:

o (hopMMpOBaHME MHTEpeca M CTPEMJIEHUS O0y4YaroWMXCA K Hay4yHOMY
N3YYEHUIO MPUPOAbLI, PasBUTUE WX WHTENNEKTYalbHbIX U TBOPYECKMX
CMOCOGHOCTEN;

e pasBuTWE NMPeACTaB/IEHNIA O HAYYHOM METOZe Mo3HaHWs U (HOPMUPOBaHME
MCCNeAoBaTe/IbCKOro OTHOLIEHUS K OKPY>KAKOLLMM ABNEHUAM;

o (hOpMUpPOBaHME HAYYHOrO0 MUPOBO33PEHMS KaK pesynbTata K3ydeHus
OCHOB CTPOEHUsA MaTepumn 1 hyHAaMEHTa/IbHbIX 3aKOHOB (DU3UKU;

o (opmMupoBaHME YMEHWUA OOBACHATL SABMEHWA C  UCMO/b30BaHWEM
(PM3NYECKMX 3HAHWIA N HAYYHbIX 40Ka3aTeNbCTB;

o (hopmMpoBaHME MNPeACTaBNEeHUIA O PONU (U3MKK AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKMN 1 TEXHOSOT WA

[lOCTMKEHNe 3TUX Leneit 0becneynBaeTca pewleHneM crefyrowmx 3ajay B
npoLiecce U3y4veHns Kypca (PrU3nKm Ha ypoBHe CpefHero obLero o6pasoBaHus:



o TMpuoOpeTeHMe  CUCTEMbl  3HaHWM 06  0OWWX  (PU3NYECKUX
3aKOHOMEpPHOCTSX, 3aKOHaXx, Teopusix, BK/IHOYas MeXaHuKy,
MOJIEKYNAPHYIO  (DU3UKY, 3NEKTPOAMHAMUKY, KBAHTOBYHD (M3NKY W
3/1EMEHTbI aCTPOMU3NKM,

o (hopMUpOBaHME YMEHWUA MPUMEHSATb TEOPETUYECKME 3HaHUA A1
OOBACHEHMSI  (DM3MYECKMX SABNEHWIA B Mpupode W ANA  MPUHATUA
MPaKTUYECKNX PELLEHWNIA B MOBCEAHEBHOW XKU3HMU;

e OCBOEHMe CrocobO0B peLleHns pas3fiMYHbIX 334ay C SBHO 3afaHHOW
(m3nyeckoin mopensto, 3afady, nNoApasyMeBaroLMX CaMOCTOSATeNbHOE
co3fjaHne (hM3nYeCcKor MOAenK, aaekBaTHOM YCNOBUAM 3adauu;

e TMOHUMaHVEe (U3NYECKMX OCHOB W MPUHLMNOB AEWCTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOrMYECKMX MPOLLECCOB, UX BIUSHUS HA OKPY>KALOLLYHO
Cpeday,

e OB/laJieHMEe METOLaMN CaMOCTOATE/IbHOrO MaHMPOBaHWUSA U MPOBEAEHUS
(PM3NYECKMX IKCMEPMMEHTOB, aHaiM3a U MHTepnpeTaumm UHgopmaumu,
onpeseneHns LOCTOBEPHOCTM MOMTYYEHHOT0 pe3y bTara;

e CO3[laHMe YCNOBWUI AN Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTeNbCKOMN,
TBOPYECKOW AEATENbHOCTN.

Ha wn3yyeHne (m3nky (6a30Bblii YPOBEHb) Ha YPOBHE CpeaHero o6LLero
obpasoBaHua otBoanTca 136 yacos: B 10 Knacce — 68 yacos (2 yaca B Hefiento), B
11 knacce — 68 yacoB (2 4Yaca B Hefiento).

Mpegnaraemblin B nporpaMMe Mo (hU3MKe nepeveHb /1abopaTopHbIX U
NpPaKTUYeCKMX paboT SABNSETCA PEKOMeHOBaHHbIM, YuuUTe/b [enaeT BbI6OP
npoBefeHNs nabopaTopHbIX pPaboT U OMbITOB C YYETOM WHAUBUAYaSIbHbIX
0CO0BEHHOCTEN 06yYatoLNXCS.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. ®u3nka v MeTOAbl HAYYHOT' O NO3HAHMA

PusnKa — HaykKa 0 npupoge. HayyHble MeToAbl MO3HAHUSA OKPYXXalOLLEro
Mupa. Ponb  3KCNepUMEHTa W Teopun B Mpouecce Mo3HaHUA NPUPOAbI.
JKCNEPUMEHT B (h13MKe.

MogenuposaHue PU3NYECKUX ABMEHUA M NPOLLECCOB. Hay4Hble runoTesbl.
®un3nyeckmne 3aKOHbl U Teopum. [paHnLbl MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[pUHLMN COOTBETCTBMA.

Po/fb 1 MeCTO (M3MKU B (POPMUPOBAHUN COBPEMEHHOW HAy4YHOW KapTWHbI
MUpa, B MPaKTUYECKOW AeATENIbHOCTU NIOLEN.

Jlemoncmpayuu

AHaoroeble 1 UMMPOBbIE U3MEPUTENIbHbIE MPUOOPbI, KOMMbIOTEPHbIE
AATUYMKN.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

MexaHuuyeckoe [BuKeHne. OTHOCUTENIbHOCTb MEXaHWUYECKOro [BUXXEHWS.
Cuctema otcuyeTa. TpaekTopus.

MepemeLeHre, CKOPOCTb (CPeaHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPeHWEe MaTepuasibHOM TOYKW, UX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoXxeHne NepeMeLLLeHNIA U CNOXKEHKE CKOPOCTEN.

PaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOMIMHEAHOE [ABMXeHMe. [padmku
3aBMCMMOCTU  KOOPAWHAT, CKOPOCTW, YCKOPEHUs, NyTu WU NepeMeLLeHns
MaTepuasbHON TOYKM OT BPEMEHM.

CB0b60AHOE NafieHre. Y CKopeHne cB060AHOIo NageHus.

KpuBonuHeiiHoe  ABvXKeHue.  [BWXKeHWE  MaTepuanbHOM  TOYKM MO
OKPY>XHOCTM C NMOCTOSIHHOW MO MOAY/0 CKOPOCTbH. Y TN0Bas CKOPOCTb, IMHENHas
cKopocTb. IMepuog 1 YacToTa obpalleHmns. LieHTpocTpemMnTeNbHOE YCKOPEHNE.

TexHNYeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CrMAOMETP,
ABVDKEHME CHapPSAA0B, LEMNHbIe N PEMEHHbIE Mepeaayun.

Jlemoncmpayuu

Mogenb CUCTeMbl OTCYETa, WAMKOCTPALUMS KMHEMATMUYECKUX XapaKTepUCTUK
OBVKEHNS.,

Mpeobpa3oBaHme ABMXKEHWNIA C UCMO/Ib30BAHNEM MPOCTbIX MEXaHN3MOB.

MageHne Ten B BO3AYXe N B pa3peXKeHHOM NPOCTPaHCTBe.

HabnogeHne OBWKEHUS Tena, OPOLEHHOro nof YrnoM K FOPU30HTY U
FOPU30HTASILHO.



13mepeHmne yCKopeHns CBO60AHOI0 nageHus.

HanpaBneHne CKOpoCcTy Npu ABUXXEHNN MO OKPY>KHOCTW.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

3yyeHne HepaBHOMEPHOIrO [ABWMXKEHUS C Lefiblo OnpeaesieHns MrHOBEHHOM
CKOPOCTMW.

WccnefoBaHme COOTHOLLEHWA MeXAy NyTsMKU, MNPOMAEHHbIMU TeloM 3a
nocnenoBaTefibHble  paBHbIE TMPOMEXYTKN BPEMEHM NpU  PaBHOYCKOPEHHOM
[BWXEHNW C Ha4a/IbHON CKOPOCTbIO, PaBHOMN HYIIHO.

3yueHmne ABMXKEeHUS LIapuKa B BA3KOIA XKUAKOCTW.

N3yyeHune ABMXKeHWSA Tesna, OPOLLIEHHOrO rOpU30HTa/TLHO.

Tema 2. /lunamuka

MpuHUMnN  oTHocuTenbHocTM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
NHepupanbHble cUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuumn cuni. BTopoit 3akoH HblOTOHa
AN19 MaTepuanbHOM TOUKWU. TpeTunii 3aKoH HbHOTOHA AN1S MaTepuasibHbIX TOYEK.

3aKOH BcemupHOro TaroteHua. Cwuna TaxecTu. [lepBasg KOCMUYeCKas
CKOPOCTb.

Cwuna ynpyrocTu. 3aKoH 'yka. Bec Tena.

TpeHune. Buapbl TpeHns (NOKoA, CKOMbXeHNA, kadeHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUA U cUna TPeHUs nokos. KosppuumeHT TpeHus.
Cuna conpoTmMBNeHNa Npu ABUXXEHUW TeNa B XXULKOCTU UK Tase.

[MocTynaTtesnibHOe 1 BpalaTe/ibHOe ABVKEeHMEe abCOMOTHO TBEPAOro Tesa.

MOMEHT CW/bl OTHOCWUTENIbHO OCW BpalleHua. T1nedyo cunbl. Ycnosus
paBHOBECUSI TBEPAOro Tena.

TexHnyeckne YCTPOMCTBA M MNPaKTUYeCKOe MPUMEHEHME: MOALMIMTHUKMN,
[BVXXEHNE UCKYCCTBEHHbIX CMYTHUKOB.

Jemoncmpayuu

FABneHne nHepLmn.

CpaBHeHWe Macc B3aMOEeNCTBYOLMNX Te.

BTopo 3akoH HbOTOHa.

3mepeHwne cun.

CnoxxeHwve cun.,

3aBMCMMOCTb CW/bI YPYrOCTK OT gedopmaiimu.

HeBecomocTb. Bec Tena npy yCKOPeHHOM MoAbeMe U NafeHuN.

CpaBHeHMe CUN TPEHMA NOKOA, KaYeHUA U CKONbXEHUS.

YcnoBusi paBHOBeCUSA TBEPAOro Tena. Buabl paBHOBECKS.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

3yueHmne 4BMKeHMS BpyCKa N0 HAKNOHHOW NJIOCKOCTW.



iccnepoBaHue 3aBUCUMOCTW CUAT YNPYFOCTU, BO3HUKAKOWMNX B MPYXUHE U
Pe3HOBOM 06pasLie, OT X AedopmMaLmn.

NccnegoBaHne yCnoBWiA  paBHOBECUS TBEPAOro Tena, WMEHLLEro OCb
BpaLLleHWs.

Tema 3. 3aKoHbl COXpaHeHUA 8 MeXaAHUKe

mnynbC maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepuanbHbIX TOYEK.
mMnynbCc cunbl U M3MeHeHMe uMnynbca Tena. 3aKOH COXPaHEeHMA MMNy/bCea.
PeaKTVBHOE [BMXXEHME.

PaboTta cunbl. MOLHOCTb CUfbI.

KnHeTnuyeckasi aHeprus MaTepuasbHOM TOukW. Teopema 06 W3MEHEHMU
KWHETUYECKOWN 3HEprumn.

[MoTeHumanbHas 3Heprus. [MoTeHymanbHas 3Heprua ynpyro
0eOpMMPOBaAHHOM  NPYXWHbI.  TloTeHUManbHas  3Heprus  Tena  BO/IM3K
NMOBEPXHOCTU 3eM/IN.

[MoTeHUMaNbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HenoTeHUMaNbHbIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3HEeprum CUCTeMbl Terl.
3aKOH CoXpaHeHWst MeXaHNYEeCKOWN 3HEpPrun.

Ynpyrue v Heynpyrue cTo/IKHOBEHUS.

TexHNYecKme yYCTPOCTBA U NPaKTUYEeCKoe NMpUMEeHeHWe: BOALOMET, Korep,
MPY>XUHHbBIA MUCTONET, ABWKEHWE PaKeT.

Jlemoncmpayuu

3aKOH coXpaHeHUs uMmnyrbCea.

PeaKTVBHOE [BMXXEHME.

Mepexop NOTeHUMaIbHON 3HEPr B KUHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul

3yyeHne abCONKOTHO HEeYynpyroro yaapa C MOMOLLbIO ABYX OAMHAKOBbIX
HUTAHbIX MasATHUKOB.

NccnepoBaHue cBA3M paboTbl CUMbl C M3MEHEHMEM MEXaHUYECKON 3Heprum
Tena Ha NpuMepe pacTaXXeHUa Pe3MHOBOI0 XryTa.

Paszpnes 3. ModsekyasipHas pu3nka 1 TepMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHble MONOXEHUS MONEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
obocHoBaHVe. BpoyHOBCKOe nBvbKeHWe. Audpysuna. XapakTep ABUKEHUS U
B3aMMO/ENCTBMA YacTul, BewlecTBa. Mofenm CTPOEHMS ras3oB, >XUAKOCTER W
TBEP/AbIX TeN N 06bACHEHME CBOMCTB BELLECTBA Ha OCHOBE 3TUX Mogenein. Macca u
pa3mMepbl Monekys. KonnyecTso BewlecTsa. MocTosiHHas ABorajgpo.

TennoBoe paBHOBecue. TemnepaTypa u eé n3MmepeHue. LLIkana TemnepaTyp
Lienscus.



Mogens  mngeanbHoro rasa. OCHOBHOe  YypaBHEHWe  MOJEKYNAPHO-
KWHETUYECKON Teopuu wnieasibHOro rasa. A6COMKOTHasA Temneparypa Kak Mepa
CpefiHen KWHETUYECKON 3HEepruv TennoBOro ABWKeHWs 4vacTul rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHeneesa—KnanepoHa.
3akoH [anbToHa. K13onpolecchbl B naeasibHOM rase ¢ NOCTOAHHLIM KO/IMYECTBOM
BewecTea. [padmueckoe npefcTaBleHNe WK30MPOLLECCOB: U30TEpPMa, M30X0pa,
n3obapa.

TexHNYecKkme YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: TepMOMETP,
b6apomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLLMe AUCKPETHOE CTPOeHWe BeLlecTBa, (oTorpaguu
MOJIEKY/1 OpraHMYecKnx CoeVHEHNIA.

OnbITbl NO AUDDY3UN XXNOKOCTEN U ra3oB.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Ka3blBaroLLme CyLlecTBOBaHue MEXXMO/IEKYNAPHOT 0
B3aMMO/IENCTBMSI.

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

OnbITbl, WAAKOCTPUPYIOLLME YPaBHEHME COCTOAHUA WAealbHOro rasa,
M30MpPOLLeECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

OnpegeneHve Maccbl BO3gyxa B KMaCCHOW KOMHAaTe Ha OCHOBE M3MepeHWi
06beMa KOMHaTbI, AaB/IeHNA U TeMMepaTypbl BO3AyXa B Heil.

iccnefoBaHue 3aBUCMMOCTI MeXAY MapamMeTpaMu COCTOSHUSA Pa3peXKeHHOro
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmognHaMmyeckas cuctema. BHYTpPeHHSAS 3Heprus TepMoAMHaAMUYECKOW
CUCTEMbBI M CNOCOOLI €€ M3MeHeHUs. KonmnyecTso TennoTbl U paboTa. BHyTpeHHss
3Heprvs  OJHOATOMHOrO  mgeanbHOro  rasa.  Bugbl  Tennonepefauw:
TENNONPOBOAHOCTb, KOHBEKLMSA, U3NTydeHVe. Y enbHas Tenn0eMKOCTb BeLLecTBa.
KonnuyecTso Tenn0Tbl NpK Tennonepesaye.

MoHATME 06 agmabaTHOM npouecce. [lepBbli 3aKOH TePMOAUHAMUKW.
[MpumeHeHWe NepBOro 3akoHa TePMOAMHAMMKM K m3onpoueccam. [pagmyeckas
MHTepnpeTauus paboTsl rasa.

BTopoit 3aKoH TepmoguHaMrKn. HeobpaTMOoCTb NPOLLECCOB B MPUPOLE.

Tennosble  MawuHbl.  TIpUHUMNLI  LEACTBMSA  TEMIOBbIX  MALLMH.
[Mpeobpa3oBaHNA 3HEPrMM B TeMsoBbIX MalumHaxX. KoadmumeHT nosesHoro
[e/CTBMSA TennoBo MawmHbl. LiMkn KapHo v ero Koa(WLMEHT MOE3HOro
[EACTBMSA. IKONOrnyeckme npobieMbl TENIOIHEPTETUKN.



TexHNYeckme YCTPOMCTBA W MNPaKTUYECKOE MNPUMEHEHWe: [Burartesb
BHYTPEHHEr 0 CropaHus, 6bITOBO XONOANNbHUK, KOHANLIMOHED.

Jlemoncmpayuu

I3meHeHNe BHYTPEHHell 3Hepruy Tena Npu COBepLUeHMM paboTbl: BblneT
NpobKn M3 OYTbINKM NOJ AEACTBMEM CXATOro BO34yxa, HarpeBaHwe 3adumpa B
NaTyHHON TPyOKe NyTeM TpeHus (BUAEOAEMOHCTpaLS).

A3meHeHne BHYTPEeHHel 3Heprum (TemnepaTypbl) Tesa npv Tenaonepesaqe.

OnbIT no agmabaTHOMY pacliMpeHnto Bo3gyxa (OMbIT € BO3AYLUHbIM
OrHWBOM).

Mogenu napoBoy TypouHbI, ABUraTens BHYTPEHHEr0 CropaHns, peakTUBHOIO
ABuraTens.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

3mepeHue yaenbHO TeNI0EMKOCTM.

Tema 3. Aepecammnvie cocmoanusa eeuiecmea. Dazoevie nepexoovt

[Mapoobpa3oBaHue M KoHAeHcauus. MicnapeHue v KuneHue. AGCOMKOTHaA U
OTHOCUTENbHAsA BMAXHOCTb BO3AyXa. HacbIWeHHbIA nap. YpenbHasa TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMeHWs OT AaBfieHns.

Teepaoe Teno. Kpuctannmyeckne n amopHble Tena. AHM30TPONUS CBOMCTB
KpucTtannos. >Xuakume kpuctannbl. CoBpeMeHHble Matepuanbl. [1nasneHve u
KpucTannmsaums. Y nenbHas TennoTa nnasneHuns. Cyonmmaums.

YpaBHeHMe Ten0Boro 6anaHca.

TexHnyeckne YCTPOWCTBA W MPaKTUYECKOe MPUMEHEHUE: TUTPOMETP W
MCUXPOMETP, KaopUMeTp, TEXHOIOTMN NOMYyYeHUs COBPEMEHHBIX MaTepuanos, B
TOM YKC/e HaHOMaTepMasioB, U HAHOTEXHOOMUN.

Jlemoncmpayuu

CBOMCTBa HaCbILWEeHHbIX MapoB.

KvneHune npy NOHWXEHHOM [aB/IEHUN.

Cnocobbl 3MepeHns BNaXKHOCTHN.

HabnofeHve HarpeBaHys 1 M1aBIEHNS KPUCTAIIMYECKOT O BELLLECTBA.

[leMOHCTpaums KpucTansios.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomwl

\3mMepeHne 0THOCUTE/NbHOI BNaXXHOCTY BO3AYXa.

Pa3nen 4. JinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
AnekTpu3auna Ten. OneKTpuueckuid 3apaa. [Ba Buaa  3NeKTPUYECKUX
3apAaaoB. HDOBO,D'HI/IKI/I, OVINEKTPUKN U NONYNnpPoBOAHUKNA. 3aKoH COXpaHeHUA
3NEKTPUYECKOro 3apaja.
B3anmopeincTaue 3apsgoB. 3akoH KynoHa. ToueuHbl 3NeKTPUYECKMA 3apa.
AnekTpnyeckoe none. HanpsKEHHOCTb  3MeKTpUYeckoro nons.  MpuHumn



Cyneprnosnummn 3NeKTPUYECKUX Nosneid. JIMHUU Hanps>KEHHOCTN 3M1EeKTPUYECKOro
nons.

Pabota cun  anekTpoctaTuyeckoro nonsd.  loteHuywan.  Pa3HOCTb
noteHumanoB. [1POBOAHUKM W [OUSNEKTPUKM B 3/IEKTPOCTATUYECKOM MOJie.
[AnanekTpuyeckas NPOHNLAEMOCTb.

ANeKTpoeMKocTb. KoHAeHcaTop. DMeKTPOEMKOCTb NIOCKOro KOHAEeHcaTopa.
3Heprus 3apsHKeHHOro KoHAeHcaTopa.

TexHNYeckme YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: 3M1eKTPOCKOM,
3NIEKTPOMETP, 3NEeKTPOCTaTMYeCKas 3almuta, 3a3em/ieHue  3/1eKTPOonprubopoB,
KOH/ZEHCATOp, KONMPOBa/ibHbIA annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO U NPUHLMN AEACTBUA 3NEKTPOMETpA.

B3anmogencTBMe HasNeKTPU30BaHHbIX Te.

ANeKTPUYECKOoe Nnose 3apsXKeHHbIX Terl.

[MPOBOAHMKM B 3/IEKTPOCTATUYECKOM MOJIE.

AneKTpocTaTNyecKas saLmTa.

[3NeKTPUKM B 3N1EKTPOCTATUYECKOM MOJIE.

3aBNCMMOCTb  3/IEKTPOEMKOCTM  MJIOCKOr0  KOHAEeHcaTopa OT  njolaaun
NNaCTWH, PACCTOAHNA MEXAY HUMWN U AN3NEKTPUYECKON MPOHNLAEMOCTN.

3Heprus 3apsHKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

3mepeHne 3neKTPOEMKOCTN KOHAEeHcaTopa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBAHUSA 3MEKTPMUYECKOro TOKa.
cToUuHMKM ToKa. Crna ToKa. MOCTOSAHHBIN TOK.

Hanps»xeHune. 3akoH Oma And yyacTka Lenu.

ANeKTPUYeCKoe COMPOTUB/IEHME. Y[eNbHOe COMPOTUB/IEHME BeLLecTBa.
[MocnenoBaTenbHOE, NapasinensHoe, CMeLlaHHOe CoeaUHeEHME NPOBOAHMKOB.

PaboTa anekTpu4yeckoro Toka. 3akoH Jpkoyns—SleHua. MOLLHOCTb
3/IEKTPUYECKOr 0 TOKa.

ANeKTPOABMXKYLLAA Cuna U BHYTPEHHee COMNPOTMB/IEHNE WCTOYHMKA TOKa.
3akoH Oma 4511 NOMHON (3aMKHYTOI) aNeKTprYeckoi Lenn. KopoTkoe 3aMblKaHue.

JNeKTPOHHas  NPOBOAMMOCTb  TBEPAbIX  MeTanioB.  3aBMCUMOCTb
COMpPOTUB/IEHUS METa/INIOB OT TemnepaTypbl. CBEPXNPOBOAUMOCTb.

ANEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynposogHukn.  CobCTBEHHas W NpuMecHass  MPOBOAMMOCTb
NnonynpoBoAHMKOB. CBOCTBa p—Nn-nepexoga. MonynpoBogHNKOBbLIE MPUOOPI.

JNeKTpMYeCKMin  TOK B pacTBOpax W  pacnnaBax  3/1eKTPO/NTOB.
ANeKTPONUTMYECKas auccoumaums. INeKTPonums.



ANeKTPUYECKMin TOK B razax. CamMoCTOATENbHbIA M HECaMOCTOATE/bHbINA
paspsg. MonHusa. Nnasma.

TexHnyeckne YCTPOMCTBA W MpPaKTUYeCKoe MPUMEHEHMe: aMmnepmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKM TOKa, 3/IeKTPOHArpeBarte/ibHble MNpuoopbl,
3/1IEKTPOOCBETUTE/bHbIE MPUBOPbLI, TEPMOMETP CONPOTMBIEHNS, BaKYYMHbIA ANOA,
TEePMUCTOPbI 1 (HOTOPE3UCTOPLI, MOTYNPOBOAHWNKOBbLIN ANOA, Fa/lbBaHMKa.

Jlemoncmpayuu

13mepeHre /bl TOKA W HaMpPs>KeH s,

3aBUCUMMOCTb COMPOTMB/EHUS UMINHAPUYECKUX MPOBOAHWMKOB OT AJIVHBI,
NAoLaM NMonepeyHoro ceveHns N matepuana.

CMeLLaHHOe coefiHeHNe NMPOBOAHMKOB.

[MpsmMoe uM3MepeHVe 3NeKTPoABMXKYLLEA cunbl. KopoTkoe 3aMblKaHue
ra/lbBaHNYECKOr0 3/1eMeHTA U OLIeHKA BHYTPEHHEr 0 CONPOTUB/EHNS.

3aBMCUMMOCTb COMPOTUBNEHNA METASI/IOB OT TEMMEePATypbI.

[MpOBOAMMOCTb 3/IEKTPOJINTOB.

IcKpoBOiA pa3pag 1 NPoBOAMMOCTbL BO3AYyXa.

O[ZHOCTOPOHHSASA NPOBOAUMOCTb AMOAA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

13yyeHmne cMeLlaHHOr0 COeJMHeHNS Pe3nCTOPOB.

3mepeHVe 3MeKTPOABUXKYLLLEN CU/Ibl UCTOYHMKA TOKA M €ro BHYTPEHHEro
COMpPOTUB/IEHUS.

HabntogeHve aeKTponunsa.

MesknpeaMeTHbIE CBA3H

N3yueHne Kypca (pr3nkKn 6a3oBoro ypoBHs B 10 Knacce OCYyLLECTBNAETCH C
YUYETOM COfepXKaTe/lbHbIX MEXNPeAMETHbIX CBS3e C Kypcamu MaTemaTuKu,
oronorumn, XMmm, reorpammn 1 TeEXHOOr NN,

Mescnpeomemnvie nonsamus, CBA3aHHbIE C WU3YYEHWEM METOOB Hay4HOro
MO3HaHWA: ABMIEHWNE, Hay4yHbIA (haKT, runotesa, (U3MYecKas BeNNYMHA, 3aKOH,
Teopwus, HabNOAeHWE, 3KCMEPUMEHT, MOLENIMPOBaHNE, MOLESb, U3MEPEHME.

Mamemamuka: pelIeHNe CUCTEMbl YpPaBHEHWA, JNNHeHas  (YHKUMS,
napabona, runepbona, Mx rpagmMkn 1M CBOWCTBA, TPUTOHOMETPUYECKNE (DYHKLMN:
CUHYC, KOCUHYC, TaHI'eHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOX/ECTBO,
BEKTOPbI 1 UX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonozus: mexaHMYeCcKoe [BWKEHME B XXMBOW npupoae, anddysns, ocmoc,
TENN000MEH XMBbIX OpPraHnM3MoB (BWAbl Tensonepesayn, TeNJ0BOe PaBHOBECKE),
3NIEKTPUYECKUE ABIEHMS B XXMBOIN NPUpoge.

Xumusi: QUCKPETHOE CTPOEHUE BELLECTBa, CTPOEHVE aTOMOB U MOJIEKY/T, MOJ1b
BELLECTBa, MOJIAPHas Macca, Ter/ioBble CBOMCTBA TBEPAbIX Ten, >XUAKOCTEN U



rasoB, 3/IEKTPUYECKME CBOWCTBA METa//I0B, 3MEKTPONUTMYECKAs AmMccoupmanms,
ra/ibBaHuKa.

Teoepagpus: BNAXKHOCTb BO3[yXa, BETPbI, 6apoMeTp, TEpMOMETP.

Texnonoeus: NpeobpasoBaHMe OBMKEHWIA C WUCMONb30BaHMEM MEXaHW3MOB,
YUYET TPEHUS B TEXHWUKE, MOALUMIMHUKK, WCMNO/Mb30BaHME 3aKOHa COXpaHeHWS
MMNynbca B TeXHWKe (pakeTa, BOAOMET W [ApYyrue), [ABWUraTefl BHYTPEHHEro
cropaHusi, naposas TypbuHa, ObITOBOM XONOAWUNBbHUK, KOHAWULMOHEP, TEXHONOT NN
MO/ly4YEHUs1 COBPEMEHHbLIX MaTepuasioB, B TOM YMC/le HaHOMaTepuasnos, WU
HaHOTEXHO/IOMMKM, 3M1eKTpocTaTMyecKaa 3almTa, 3a3em/eHne 31eKTponpubopos,
KCEpPOKC, CTPYMHbIN NpuHTEP, aNeKTpoHarpeBare/ibHble npuoéopl,
3/1IEKTPOOCBETUTE/bHbIE NMPUOOPBI, Fa/IbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[MOCTOSAHHbIE  MarHWTbl.  B3aMmofencTBME  MOCTOAHHLIX ~ MarHMTOB.
MarHuTHoe none. BeKTOp MarHWTHOW WHAYKUMW. TlpvHUMN  cynepnosvuum
MarHUTHbIX NONei. JIMHUM MarHUTHON WHAYKUMW. KapTuHa SIMHUIA MarHUTHOM
NHAYKUMW NONA NOCTOAHHbLIX MarHUTOB.

MarHuTHOe nosie NPOBOAHMKA C TOKOM. KapTmHa NUHWA WHAYKUWW
MarHUTHOro nona [AJIMHHOrO MPSAMOro MPOBOAHMKA W 3aMKHYTOro KOJbLEBOro
MPOBOAHMKA, KaTYLKM C TOKOM. OnbIT 3pcTesa. Baammogeincteme NpoBOLHUKOB C
TOKOM.,

Cuna Amnepa, eé MoAy/b U HanpaB/eHKe.

Cwuna JlopeHua, eé moaynb 1 HanpaeneHue. [AB/KeHNe 3apsHKEHHOM YacTuLbl
B OAHOPOAHOM MarHUTHOM nosne. PaboTa cusbl JlopeHua.

FABNneHVe 3NeKTPOMarHUTHOA MHAYKUMK. T1OTOK BeKTOpa MarHUTHOWA
VHOYKUAW.  DNEKTPOABMXKYLLAA Ccuia WHAYKUMWA. 3aKOH  3/71eKTPOMarHUTHOM
NHAYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe none. JNEKTPOABMXKYLLAA cuna WHAYKUUW B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

[Npasuno JleHua.

WNHOYKTUBHOCTL.  HABNEeHWe  camMOUMHAYKUMW.  ONeKTpoABMXKYyLLad cuna
CaMONHAYKLNN.

JHEPrna MarHUTHOroO NonsA KaTyLKN C TOKOM.

DNeKTpoMarHuTHoe nosne.

TexHNYeckme YCTpPoMCTBA W MPaKTUYECKOe TMPUMEHEHME: MOCTOSAHHbIE
MarHuTbl, 3/1eKTPOMAarHUTbl, 3MEeKTPOABUraTeb, YCKOPUTENN 3/M1eMEeHTapHbIX
yacTuL, MHAYKUNOHHAsS neyb.



Jlemoncmpayuu

OnbIT SpcTesa.

OTKJ/IOHEHMe 3/IEKTPOHHOI0 MyYKa MarHUTHLIM MOeM.

JINHUN NHAYKUNW MarHATHOTO Mons.

B3anmogencTeue a8yX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eicTere cunbl JTopeHLa Ha NOHbI 3N1EeKTPONNTA.

FABNeHne 31eKTPOMarHUTHON MHAYKLUMN,

MpaBwrno JleHua.

3aBMCUMOCTb 3/1EKTPOABUXKYLLEN CUMbI UHAYKUMN OT CKOPOCTU WU3MEHEHUS
MarHMTHOr o NOTOKa.

FAABneHne caMoVHAYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonuvl

AI3yyeHne MarHMTHOro NosA KaTyLKN C TOKOM.

ccnepgoBaHue feicTBUA NOCTOAHHOIO MarHUTa Ha paMKy C TOKOM.

ccnepoBaHmne ABIEHUA 3N1EKTPOMarHUTHON MHAYKLMN.

Pa3nen 5. Kosie0aHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

KonebatenbHas  cuctemMa.  CBOOO[HbIE ~ MeXaHWYECKMe  KOonebaHus.
MapMoHMYeckne KonebaHus. epuof, yacToTa, amnanTyda u (asa KonedbaHun.
MPY>XMHHBIA MasTHUK. MaTeMaTUyYeCKUin MasTHUK. YPaBHEHME FapMOHUYECKNX
KonebaHuiA. MNpeBpaLyeHmne 3HePrum Npu rapMoHNYECKNX KonebaHusXx.

Kone6atenbHblil KOHTYP. CBOOOAHbLIE 3MEKTPOMArHWTHbIE KOnebaHus B
naeanbHOM KOMebaTeNlbHOM KOHType. AHanorms Mexmay MexaHW4YecKuMu Wu
3N1eKTPOMarHMTHbIMK  KonebaHuamn. dopmyna TOMCOHa. 3aKOH COXpaHeHUs
3HEPruun B naeanbHOM KonebateslbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyXatoWmuX KonebaHunsx. BbiHY)XAEHHbIE MEXaHNUYECKME
KonebaHus. Pe3oHaHC. BbIHY)KAEHHbIe 31EKTPOMarHUTHbIe KonebaHus.

MepeMeHHbIn  TOK. CUHYCOMAaNbHbIA MEPEMEHHbIA  TOK. MOLHOCTb
NePeMEHHOro ToKa. AMMNIMTYAHOE W AEACTBYHOLLEE 3HAYeHWe CUMbl TOKa W
HanpsHXKeHUS.

TpaHctopmatop. Mpon3BoAcTBO, Nepedayva 1 MOTPe6EHNE INEKTPUYECKOM
3HEPrUn. IKONOrMYECKME PUCKU NpY MPOM3BOACTBE 3NeKTposHeprun. KynbTypa
MCMONb30BaHNSA 3N1EKTPOIHEPT UM B NOBCEAHEBHOW YKN3HW.

TexHNYecKkme YCTPOWCTBA U MPaKTUYECKOE MNPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, FeHepaTop NepemMeHHOro ToKa, IMHMUK 3M1eKTponepeaau.

Jlemoncmpayuu

ccnegoBaHne napameTpoB KOMebaTeslbHOM cucTeMbl (MPYXUHHBIA UK
MaTeMaTUYECKNA MasITHUK).



HabnofeHve 3aTyxatoLmx KonebaHni.

ccnegoBaHue CBOMCTB BbIHYX/AEHHbIX KONe6aHNIA.

HabntogeHve pe3oHaHca.

CB0OO/HbIE 3/1IEKTPOMArHUTHbIE KOnebaHus.

OcumnnorpaMmmbl (3aBUCUMOCTU CUJbl TOKA N HAMNPsKEHUS OT BPeMeHW) ans
3NIeKTPOMArHUTHbIX KonebaHwia.

Pe3oHaHC npw nocnefoBaTe/lbHOM COEAMHEHUM Pe3nCTopa, KaTyLUKW
WHAYKTUBHOCTM U KOHAEHcaTopa.

Mogenb NMHUK 3NeKTponepesadn.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

ccnepoBaHne 3aBMCUMOCTU Mepuoga ManbixX KonebaHmin rpysa Ha HUTKU OT
[JIMHBI HUTK U Maccbl rpy3a.

WccnepoBaHne MnepeMeHHOro Toka B UenM U3 NOC/efoBaTe/bHO
COEeIMHEHHbIX KOHAEHcaTopa, KaTyLIKN 1 pe3uncTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUNMHbLE 60OIHb

MexaHu4yeckre BOJHbI, YCMOBUA pacnpocTpaHeHus. [Mepuod. CKOpOCTb
pacrnpocTpaHeHnss W [/MHa BOSIHbI. [lonepeyHble W MPOAO/SbHbIE  BOJHBbI.
NHTepdepeHLmMsa N andpakums MeXaHNYECKUX BOSH.

3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3ByKa. BbicOTa ToHa. TeMbp 3BYyKa.

ANeKTPOMarHUTHbIE BOSHbI. Y CMOBUS M3yYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHas opueHTaums BekTopoB E, B, V B anekTpoMarHUTHOW BosiHe. CBOICTBa
3/IEKTPOMArHMTHbIX BOJH: OTPaXKeHWe, NpesioM/eHne, nonspusaums, augpakums,
nHTephepeHLmsa. CKOPOCTb 3/1IEKTPOMArHUTHBIX BOJTH.

LLIKkana aneKTpoMarHMTHbIX BOMH. MPUMeHeHMe 3/1eKTPOMAarHMTHbLIX BOJH B
TEXHUKE U BbITY.

MpYHUMMBI PagnoCBA3n 1 TeneBuaeHns. Pagnonokaums.

ANeKTPOMarHUTHOE 3arpsA3HeHNe OKPYXKatoLLein cpesbl.

TexHnyeckne YCTPOMCTBA M MNPaKTUYECKOe MPUMEHEHME: MY3blKasibHble
WHCTPYMEHTbI, Y/bTPa3ByKOBas [AMArHOCTUKa B TEXHUKE U MeauuuHe, pagap,
PaAVoNPUEMHIK, TeNIEBMU30p, aHTEHHa, Tene(hoH, CBY-neyb.

Jlemoncmpayuu

O6pasoBaHue ¥ pacnpocTpaHeHre NonepeyHbIX U MPOAOSbHbLIX BOJH.

Konebntoweecs Teno Kak NCTOYHMK 3BYKa.

HabnofeHve oTpaKeHUA 1 NPeNoMIEHNS MeXaHNYECKMX BOJTH.

HabnofgeHve nHTepdepeHumn 1 andpakumm MexaHn4yecKmx BOsH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M FPOMKOCTM 3BYKa W BbICOTbl TOHA C aMMauTy[on U
4acToTON KonebaHuia.



WccnegoBaHne  CBOMCTB  9MEKTPOMArHUTHLIX — BOSIH:  OTPaKEHWe,
npeniomeHne, nonapusaums, Auppakums, MHTeppepeHLUs.

Tema 3. Onmuka

eomeTpuyeckasd onTtuka. [IpAMONMHEIHOe pacnpocTpaHeHWe CBeTa B
0AHOpPOAHOI cpefe. JTyd cBeTa. TOYEUHbIN NCTOYHUK CBeTa.

OTpaxKeHMe cBeTa. 3aKOHbl OTpaXXeHMs cBeTa. [ocTpoeHne n306pakeHNii B
MIOCKOM 3epKave.

[MpenomneHve cBeTa. 3aKoHbI NpenoMieHns ceeTa. AGCOMOTHbLIA NoKa3aTesb
npenomneHns. lonHoe BHYTpPeHHee oOTpaxeHue. [lpeaenbHbld Yron MonHoro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcusa ceeta. CnoxHbIin cocTtas 6en1oro ceeta. LiBeT.

Cobupatolme ¥ paccevBarolime /MH3bl.  TOHKaA J/MH3a.  POKyCHOe
paccTosHMe M OMTUYecKass Cuia TOHKOW NIMH3bl. 1OCTpOeHUe K300paXKeHWin B
cobuparowmx 1 paccemsaronx nnH3ax. Popmyna TOHKON NINH3bI. YBeNUYeHMe,
aBaemMoe NINH30M.

Mpegenbl MPUMEHMMOCTN FeOMETPUYECKO OMTUKM.

BonHoBas onTtuka. VIHTepdepeHUMs cBeTa. KoOrepeHTHble WCTOUYHUKMN,
Ycnosus HabnogeHus MakCUMYyMOB UM MUHWMYMOB B UHTep(epeHLUMOHHON
KapTUHe OT ABYX CMH(pa3HbIX KOrepeHTHbIX NCTOYHMKOB.

Andpakuymsa ceeta. [AudpakumMoHHas pelleTka. Ycnosue HabnogeHus
rNaBHbIX MakCUMyMOB NPV  MafeHUM MOHOXPOMATMYecKoro CcBeTa Ha
ANPaKLMOHHYIO PELLETKY.

Monspusaums ceeTa.

TexHNYeckme YCTPOMCTBA W MPaKTUYecKoe MPUMEHEHME: O4YKKU, Nyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWKPOCKOMN, TefecKor, BOJIOKOHHas
ONTUKA, AN(PaKLMOHHAA PeLLEeTKa, NoNspons.

Jemoncmpayuu

MpAMONNHENHOe pPacnpoCTpaHeHWe, OTPaXKeHWEe W NPeioM/IeHne CBeTa.
OnTunyeckne NpuoopbI.

[Mo/HOe BHYTPeHHee oTpaxkeHe. Mogenb CBeTOBOAA.

ccnepoBaHne CBOMCTB M3006PaXKEHWI B TMH3AX.

Mogenn MMKpockona, Tefieckona.

HabntogeHve nHTepepeHLUMn cBeTa.

HabntogeHve anppakumm ceeTa.

HabnofeHve gucnepcum ceeta.

[Mony4yeHne cnekTpa ¢ NMoMOLLbH0 MPU3MBbI.

[Mony4yeHne cnekTpa ¢ MOMOLLbIO ANGPaAKLMOHHON PELLIETKM.

HabnofeHve nonspusalmm ceeta.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl



3mepeHune nokasatensi NpeioMIeHnst CTeKNa.
ccnenoBaHue CBOMCTB M306PaXKEHWI B TMH3AX.
HabntogeHve aucrnepcun ceeta.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

[paHMUbl  MPYMEHUMOCTM  KNAcCMYecKoM  MexaHuku.  loctynatbl
creunanbHON Teopun OTHOCUTENbHOCTU: WMHBAPUAHTHOCTb MOAY/NS  CKOPOCTU
CBeTa B BaKyyMe, MPUHLMM OTHOCUTENbHOCTN SUHLUTENHA.

OTHOCUTENbHOCTb OfJHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHN N COKpaLleHune
ANNHBI.

SHeprus n UMNyNbLC PENFTUBUCTCKOM YaCcTULbI.

CBA3b MacCbl C 3Hepruer 1 UMMYLCOM PENATUBUCTCKOWN YaCTULLbl. DHEPrUs
MOKoS.

Paznen 7. KBantoBasi pusnka

Tema 1. Inemenmuvl KGAHMOBOU ONMUKU

®oTOoHbI. PopMyna MnaHka cBsA3M 3HePrnm (HOTOHa C ero YacTOTON. DHePrus
N UMNY/bC (DOTOHA.

OTKpbITHE N nccnegosaHme potoadpekta. OnbiTol A. . CToneToBa. 3aKOHbI
(hoToath(pekTa. YpaBHeHNe IiHWTenHa Ana oToadhekTa. «KpacHas rpaHuua»
(hoToahheKTa.

HaBneHne ceeta. OnbIThl IN. H. Jlebeaesa.

XUMMYeckoe feicTBue CBeTA.

TexHNYecKkme YCTPOMCTBA W MPAKTMYECKOe MPUMEHeHMe: (OTO3MEMEHT,
(hoToAaTumnK, CoNHeyHasa 6atapes, CBETOANOA,

Jlemoncmpayuu

P0oT03(h(heKT Ha YCTaHOBKE C LIMHKOBOW MNACTUHOM.

ccnefoBaHMe 3aKOHOB BHeELLHEr0 (hoTo3adhdheKTa.

CeeToauoa.

CornHe4yHas 6aTapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopga No paccesHUo o -4acTull.
[NMnaHeTapHaa mopgenb, atomMa. [loctynatbl bopa. W3nydeHue W NOroLWeHMe
(hOTOHOB NpW Mepexode aToMa C OAHOr0 YPOBHA 3HEPruv Ha Apyron. Buabl
CnekTpoB. CMeKTp YPOBHe 3Hepruy atoma BogopoAa.

BonHoBble CBOWCTBA YacTuy,. BonHbl ge bpoiins. KopnycKynspHO-BO/HOBOW
Ayann3m.

CroHTaHHOe 1 BbIHYXXAEeHHOE N3nyyeHue.

TexHNYeckme YCTPOMNCTBA M MNPaKTUYECKOe MPUMEHEHME: CMeKTpasibHbIi
aHanu3 (CnekTpockon), fasep, KBaHTOBbIN KOMIMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopa.

OnpepeneHne 4MHbI BOMHBI f1a3epa.

HabnofeHve NnHenyaTbIX CNeKTPOB U3NTyUYeHWS.

Nasep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HabntofeHve NMHeNYaToro cnekTpa.

Tema 3. Amomnoe a0po

JKCNepyMeHTbl, [0KasblBaloLWMe CNOXKHOCTb CTpoeHuda fagpa. OTKpbITUe
paguoakTmBHocT.  OnbiTbl  Pesepdopfa MO ONpedeneHWo  COCTasa
pPafnoaKTMBHOroO u3ny4deHus. CBolcTBa anba-, 6eTa-, ramma-usnyyeHus.
BnvaHne pagnoakTMBHOCTM Ha XXMBbIE OpraHn3Mbl.

OTKpbITVE MPOTOHA M HEWTpoHa. HyknoHHas mopgens sgpa [MeinseH6epra—
BaHeHKoO. 3apag aapa. MaccoBoe uncno aapa. sotonbl.

Anb(a-pacnaf. ONIeKTPOHHbIN U  MO3UTPOHHbLIA  6eTa-pacnag. [Mamma-
N3nyyeHne. 3aKoH pagnoakTUBHOIO pacnaja.

SHeprus cBsA3n HYKIOHOB B AApe. AaepHble cuibl. [etheKT Macchl aapa.

ApepHble peakunun. eneHne n cMHTes aaep.

AfepHblil peakTop. TepMosfepHblid CUHTE3. T1pobnembl M MepcrnekTUBbI
AAEePHON 3HEPreTUKN. IKONOrNYeCKme acrneKTbl AAepHOM SHEPreTUKM.

neMeHTapHble YacTuubl. OTKPLITUE NO3NTPOHA.

MeToAb! HabMAEHUA Y PerncTpaunmy a/leMeHTapHbIX YacTu,

dyHAaMeHTa/IbHble B3aUMOAENCTBUSA. EAUHCTBO (PU3NYECKOM KapTUHbI MUpa.

TexHNYecKme yCTPOMCTBa U NPakTUYeCKoe NPUMEHEHNE: LO3UMETP, Kamepa
BunbCcoHa, aepHbI peakTop, aTOMHas 60Mba.

Jlemoncmpayuu

CYETUMK NOHM3NPYIOLLMX YacTuL,

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonuvl

ccnepoBaHue TpekoB YacTuL, (Mo roTosbiM hoTorpagmsm).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

ATanbl paBUTMSA aCTPOHOMUW. NpUKIagHOe N MUPOBO33PEHYECKOE 3HAYEHNE
acTpoHOMUN.

Bug 3Be3gHoro Heba. Co3Be3ausi, SpKWe 3B&3fbl, MMaHETbl, UX BUAMMOE
LBWKEHME.

ConHeyHasa cucTema.

ConHue. ConHeyHas akKTMBHOCTb. VCTOUWHMK 3Heprum ConHuUa U 3BE3f.
3Be3/bl, X OCHOBHblE XapaKTepUCTUKK. [uarpamma «CrnekTpabHblii Knacc —
CBETMMOCTb». 3B€3[bl [/aBHOM MOCNef0BaTe/IbHOCTN. 3aBUCUMOCTb «Macca —
CBETMMOCTb» [/1A 3Be3[ [/1aBHOW MOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3B8e3. COBPeMEHHbIE NPeACTaBNEHNS O MPOUCXOXAEHUN U 3BoNOUMM ConHUa U
3B€3/. ATarbl XXMU3HN 3BE3.

MneuHbln MyTb — Hawa anaktuka. MonoxeHue n asuxkeHne ConHua B
anakTuke. TUnbl rafakTuK. PaguoranakTuki 1 KBasapbl. YepHble Ablpbl B SApax
ranakTuk.

BceneHHasA. PacwumnpeHne BeeneHHol. 3akoH Xab6na. PasberaHue ranakTuk.
Teopusa bonbLoro B3pbiBa. PeNMKTOBOE U3TyUeHMe.

MaclutabHas CTpykTypa BceneHHo. MeTaranakTuka.

HepeLuéHHble Npo6/ieMbl aCTPOHOMMUN.

Yuenuueckue nabnooenus

HabnogeHns HeBOOPYXXEHHbIM T/1a30M C MCMO/b30BaHWEM KOMIMbIOTEPHBIX
NPUIOXKEHNIA ANA onpeaeneHns NonoXeHUs HeBeCHbIX 0ObEKTOB HA KOHKPETHYIO
[aTy: OCHOBHble c03Be3ans CeBepHOro noyLapus n SpKue 38e3fpl.

HabntogeHus B Teneckon JlyHol, nnaHet, MneyHoro MNytu.

O6o0maroiee NOBTOpPeHUE

Ponb  (pM3MKM WM acTPOHOMWW B  3IKOHOMMYECKOM, TEXHOJIOMMYECKON,
COLMaIbHON N 3TUYECKOW cthepax AeATeNlbHOCTU YesioBeKa, Posib U MeCTO (PU3NKHN
N aCTPOHOMMUN B COBPEMEHHOIN HayUYHON KapTUHE MUpa, POSb (PU3NYECKON TEOPUK
B (hOpMUPOBaHUM MPeACTaBNEHNA O (PU3NYECKOW KapTUHe MuUpa, MeCTo
(hM3MYECKON KapTUHbI MMpa B 00LLEM PsiAy COBPEMEHHbIX eCTeCTBEHHO-HayUHbIX
NpefcTaBNeHNA 0 Npupose.

MexnpeaMeTHbIE CBA3H

N3yyeHne Kypca (pu3nKn 6a30BOro ypoBHA B 11 Knacce OCYLLECTBNAETCH C
YUYETOM CoAepXKaTe/lbHbIX MEXMNPeAMETHbIX CBA3E C KypcamMu MaTeMaTuKu,
oronornn, XM, reorpagmum N TEXHONON UK.

Medsicnpeomemnoie nonsmusi, CBA3aHHbIE C WU3YYEeHMEM METOAOB Hay4HOro
MO3HAHWA: ABMIEHUE, HAY4HbIA (DaKT, runoresa, (PU3NYECKas BeIMUYMHA, 3aKOH,
Teopwus, HabNOAEHWE, 3KCMEPUMEHT, MOLENIMPOBaHNE, MOLESb, U3MEPEHME.

Mamemamuka: pelleHNe CUCTEMbl  YPaBHEHWI, TPUTrOHOMETpPUYECKMe
(hYHKUMMW: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTeHC, OCHOBHOE TPMUIOHOMETPUYECKOe
TOX/[ECTBO, BEKTOPbl U UX MPOEKUMM HA OCU KOOPAMHAT, C/IOKEHWe BEKTOPOB,
MPOU3BOAHbIE 3/1EMEHTaPHbIX (YHKLUWA, NPU3HaKW Mofobus TpeyrosibH1KOB,
ornpefeneHne Naowaam NIocKuxX uryp n obbema Ten.

Buonoeusi: 3NEKTPUYECKUE SBNEHUA B >KMBOW NpupoAe, KonebaresibHble
[BWKEHNA B XXMBOWN MpUpoae, ONTUYECKME AB/IEHUS B XXMBOW Npupode, AencTBue
pagvaLmn Ha >XX1Bble OpraHu3Mbl.

Xumusi: CTPOEHWME aTOMOB M MOJIEKY/, KPUCTA/IIMYECKas CTPYKTypa TBEPAbIX
Te/l, MexaHW3Mbl 00pa3oBaHMsl KPUCT/UIMYECKON PELIETKU, CreKTpasibHbI
aHanms.



Teocpagus:  MarHuTHble MOMOCa  3eMM, 3a/1eXKM  MarHUTHbIX  PyA,
(hOTOCHEMKA 3eMHOI NOBEPXHOCTK, NPefcKasaHne 3eMIETPACEHNIA.

Texnonoausi: NNHAW  3N1EKTPONeEpeaay, reHepaTop MepeMeHHOro TOKa,
aNeKTpoaBuraTeslb, MHAYKUMOHHAsA Medyb, pagap, PagvonpueMHUK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKLUMOHHbIA annapaT, BO/OKOHHAas OMTUKa,
CONHeYyHas b6atapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoeHve y4yeGHOro npeamera «®Pu3nkKa» Ha YPOBHE CpPefHero o6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06ECNEeUNTb AOCTVKEHWNE CNEAYHOLLNX
NINYHOCTHBIX, MeTanpeAMEeTHbIX 1 NPeAMETHbLIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNS y4ebHOro npeameta «Pusmka» AOMKHbI
OTpaXkaTb TOTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATLCH
ChOpMMPOBAHHOV BHYTPEHHE MNO3MUMEN NNYHOCTM, CUCTEMOI LEHHOCTHbIX
OpPWEHTaUMA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHLLMNX
TPaAULMOHHBIM LIEHHOCTSIM POCCUIACKOr0 O6LLLECTBA, PAaCLUMPEHNE XXU3HEHHOIO
onbiTa U OMbITa AEATENLHOCT B NPOLIECCe peain3aLmm OCHOBHbIX HamnpaB/eHWiA
BOCMNWTATE/IbHOW AeATENbHOCTA, B TOM YMC/E B YaCTU:

1) rpasKIaHCKOro BOCIMTAHUA:

ChOPMMPOBAHHOCTb MPaXKAaHCKON NO3NLIMM 00y4YatoLLLEr0CA KaK aKTUBHOIO U
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 06LLEeCTBa;

NPUHATUE  TPaAMLUMOHHBLIX  OOLLIEYENIOBEYECKMX  TYMaHUCTUYECKUX U
NEMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eATe/IbHOCTb B WHTepecax rpakaaHCKoro
o6LLecTBa, y4acTBOBaTb B CamMoyrnpaB/ieHn B 06pa3oBaTe/IbHON opraHu3aunu;

YMeHMe B3auMOAeNCcTBOBaTb C COLMabHbIMU UHCTUTYTaMN B COOTBETCTBUM C
NX PYHKLUMSMU U HA3HAYEHUEM;

FOTOBHOCTb K N'yMaHWUTapHOM 1 BOIOHTEPCKOM AeSTeNbHOCTY;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

chopmMm1poBaHHOCTb POCCUICKOM rpaXkaaHCKOW NAEHTUYHOCTH,
naTpuoTn3Ma;

LLEHHOCTHOEe OTHOLWUEHME K TrOCYAapCTBEHHbIM CUMBO/AM, [OCTVKEHUAM
POCCUICKMX YUYEHBIX B 06M1aCTN (PU3NKM N TEXHUKM;

3) AYXOBHO-HPaABCTBCHHOI'O BOCITUTAHUS

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOr0 MNOBEAEHUS;

CMOCOGHOCTb OLEHMBaTL CUTYaLUMIO M MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbl U LEEHHOCTW, B TOM 4YMCME B
[eATeNbHOCTU YYEHOr O;

0CO3HaHe NIMYHOr 0 BKNada B NOCTPOEHME YCTOMUMBOr0 6yayLLEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYasA 3CTETMKY Hay4YHOro TBOPYECTBA,
NpUCyLLIEro oM3nYecKom Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEpPEeC K pas/inyHbiM cepam NpopeccnoHanbHON AeATeIbHOCT, B TOM
ymncne cBsi3aHHbIM C (PU3NKOI 1 TEXHWUKO, YMEHME COBEPLLIATb OCO3HAHHbIN BbIOOP
OyayLei npoeccun n peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE N/IaHbI;

FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHMIO 1 CaM006pa3oBaHMIO B 06/1aCTU
(PM3NKIN Ha MPOTSXKEHNN BCEW XKU3HMU;

6) 3K0JI0rH4ecKOro BOCITHTAHUSI:

ChOPMMPOBAHHOCTb  3KOMOMMYECKON KY/bTYpbl, 0CO3HaHWE [106a/1bHOro
XapaKTepa 3K0M0rMyeckmx npobnem;

NNaHMPOBaHME 1 OCYLLIECTB/IEHME AEACTBUIN B OKPYXKatOLLIEN Cpefie Ha OCHOBE
3HaHWS Lieneit YCTOMYMBOro pasBmUTUA YeNOBEYECTBa;

pacLUMpeHnE OnblTa [AeATeNbHOCTM 3KONOrMYECKON HanpaBieHHOCTN Ha
OCHOBE NUMEIOLLMXCA 3HAHWI N0 PU3NKE;

7) IEHHOCTH HAYYHOI'0 ITO3HAHMA:

ChOpMMPOBAHHOCTL MMPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHHO pa3BUTUSA (DU3NYECKOW HayKM;

OCO3HaHWe LEHHOCTM Hay4HOW [eAaTeflbHOCTW, TFOTOBHOCTb B MpoLecce
N3y4yeHNss  (PU3NKM  OCYLLECTBNATb  MPOEKTHYH U UCC/e[0BaTENbCKYHO
[eATeNbHOCTb MHAMBUAYANBHO U B rpynne.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Bba3oBrbie JJornueckue HeﬁCTBHﬂ:
CaMOCTOATENIbHO  (JOPMYyNMpOBaTb W aKTyanusupoBaTb  NpPo6Gremy,
paccmaTpuBaTtb ee BCECTOPOHHE;
onpeaenaTb Uenu [esTenbHOCTW, 3afaBaTb MapameTpbl U KPUTEPUM KX
OOCTUKEHNS;
BbISIB/ISITb  3aKOHOMEPHOCTM UM MPOTMBOPEYMSt B  paccMaTpuUBaeMbiX
(hM3NYECKUX ABNEHUSAX;
paspabaTbiBaTb NAaH PeLLeHNs NPo6aeMbl C YYETOM aHanM3a MMEHOLLMXCS
MaTepuabHbIX 1 HeMaTepuaibHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B eATENbHOCTb, OLIEHNBATb COOTBETCTBUE PE3Y/bTATOB
LLeNsiM, OLeHMBaTb PUCKM NOCNEACTBUIA AEATENbHOCTH;
KOOPAMHMPOBaTb W BbIMOMAHATL  PaboTy B YCNOBUSAX  PeasibHOro,
BMPTYa/IbHOr0 ¥ KOMOGVMHMPOBAHHOI O B3aNMOAENCTBIS;
pa3BMBaTb KPeaT1BHOE MbILL/IEHWE MPW PELLEHUN XXU3HEHHbIX NPOG/IEM.
ba3oBble HCCJICA0BATCIBbCKUC IleﬁCTBI/Iﬂ:
BNafleTb Hay4HON TEPMMUHOMOTMENR, KHOYEBLIMU MOHATUAMU U METOLaMU
(hM3MYECKOIN HayKW;



BfafieTb HaBblkaMn y4ebHO-UCCeA0BaTe/IbCKOW U NMPOEKTHOW AeATeNIbHOCTH
B 06/1aCTV (JM3MKK, CMOCOBHOCTLIO M FTOTOBHOCTLIO K CAaMOCTOATE/IbHOMY MOUCKY
METOAOB pelleHns 3agay (r3nYecKoro CofepXkaHus, NPUMEHEHUIO PasINYHbIX
METO/,0B MO3HaHWS;

BNageTb BUAamMy [OeATeNIbHOCTM MO MOMYYEHUD HOBOFO 3HaHWUA, €ro
MHTepnpeTayun, npeobpasoBaHU0 W MPUMEHEHUIO B  pPas/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Yumc/ie Npu co34aHnm yUYebHbIX NPOEKTOB B 061aCTW (IU3UKM;

BbISBNATb MPUYNHHO-CNEACTBEHHbIE CBA3W W aKTyalM3nposaTb 3afavy,
BblABUraTb FUMOTE3Y €€ pPelleHns, HaxoAMTb aprymMeHTbl AN8 [oKasaTe/bCTBa
CBOMX YTBEPXKAEHWI, 33/1aBaTb MNapameTpbl U KPUTEPUN PeLLeHWS;

aHaM3MpoBaTb MOMlyYeHHble B XOAEe pPelleHus 3ajaynm  pesy/bTaThl,
KPUTUYECKN OLEHMBaTb NX [OCTOBEPHOCTb, NMPOrHO3MPOBaTb M3MEHEHME B HOBbIX
YCNOBUAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauM B 0Opa3oBaTe/lbHOMN
[EeATEeNIbHOCTW, B TOM YMC/E NPU U3YYEHUN (IU3UKMK;

[aBaTb OLEHKY HOBbIM CUTYyaLMsIM, OLLEHNBATb NPUOBPETEHHBIN OMbIT;

YMeTb MEPEHOCUTb 3HaHMs N0  (DM3MKe B MNPaKTUYECKytd 061acTb
XU3HEAEATENIbHOCTY;

YMEeTb UHTErpupoBaTh 3HaHMA U3 pasHbIX NPeAMETHbIX 06/1aCTel;

BblABUIaTb HOBbIE MAEW, NPeaaraTb OPUrMHabHbIE MOAXOAbI U PELLEHUS;

CTaBUTb MPOBEMbI M 3aa4u, LOMYCKatoLLMe abTePHATUBHbIE PELLEHUS.
PabGora ¢ undopmanmei:

BafieTb HaBblkaMW MOMTyYEHNA MHGOpMaLMM PU3NYECKOrO COAEPXKaHUA U3
MCTOYHNKOB pa3HbIX TWMOB, CaMOCTOSTE/IbHO OCYLLECTBNATb MOWCK, aHaIns,
CUCTEMATU3ALMIO U MHTEPNpPeTaumio MHMOPMaLMN PasIMyHbIX BUAOB U (HOPM
npeacTaBneHms;

OLeHMBaTb JOCTOBEPHOCTb MHOPMALNN;

MCNOMb30BaTb  CPeAcTBa  MH(OPMAUMOHHBIX M KOMMYHMKALMOHHBIX
TEXHO/OMMI B PeLleHnN KOTHUTUBHBIX, KOMMYHUKATUBHbIX M OpraHn3auuoHHbIX
3afa4 C COO6MOeHMEM TpeboBaHMIA 3PrOHOMUKK, TEXHUKW 6Ge30nacHOCTH,
FUITMEHbl,  PecypcocOepeXxeHns, NpPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOrO COAEPXKaHWA B pPas3/IMYHbIX (hopmartax C
YUYETOM Ha3Ha4yeHUs MH(opMaumn 1 LLeNeBon ayauTopun, Bolbrpas onTUManbHYyHO
(hopMy NpeacTaBneHNs 1 BU3yanmnsauuu.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:
OCYLLeCTBNATL  OOLLeHWe Ha ypoKax (UM3MKM U BO  BHe-YPOYHOWA
LeATeNbHOCTY;



pacrnosHaBaTb  MPeAnoCbUIKA  KOH(IMKTHLIX — CUTyauuid M cmsaryatb
KOH(INKTbI;

Pa3BEPHYTO W JIOTMYHO M3/araTb CBOK TOYKY 3PEHUS C MCMO/b30BaHWEM
A3bIKOBbIX CPefCTB;

MOHMMaTb M UCMOMb30BaTb MPenMyLLeCTBA KOMaHAHOW U UHANBUAYa/IbHOW
paboTbl;

BblOMpaTb TEMATUKY W MeTOAbl COBMECTHbLIX [AEWCTBMIA C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOXKHOCTEW KaXKA0r0 YneHa KONNeKTUBa;

NPUHMMAaTL  LUEeM  COBMECTHOW  AedATeNlbHOCTW,  OpraHu3oBbIBaTb U
KOOPAMHMPOBaTb [ENCTBUA MO €& [AOCTUMXKEHUIO: COCTaBiATb NnaH AedCTBUNA,
pacnpefenatb pPoinM C YYETOM MHEHWI Y4YaCTHUKOB, 00CYXAaTb pe3ynbTaThbl
COBMECTHOI paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaXK4Oro yyacTHWKa KOMaHAbl B
06LLKMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OUEHWBaTb WAeW C MO3MUUN  HOBU3HBDI,
OPUTMHANTILHOCTK, NPaKTUYECKOW 3HAYNMOCTU;

OCYLLEeCTBNATb  MO3UTUBHOE CTpaTermyeckoe MoOBeAeHNe B  Pas/IMYHbIX
CUTYaLMaX, NPOSBNATL TBOPUYECTBO U BOOOPaXKEHUE, ObITb MHALMATUBHbLIM.

PeryasiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITE/IbHO OCYLLLECTBNATb MO3HABaTeNbHYO AeATeNbHOCTb B 06/1aCTU
(M3VKN N  aCTPOHOMWUW, BbISIBNATL MNPOGAEMbl, CTaBUTb W  (POPMYNNPOBATH
COOCTBEHHbIE 3a7a4u;

CaMOCTOSTE/IbHO COCTaBNATb MJiaH PeLUeHMs] PaCUETHbIX W KayeCTBEHHbIX
3afa4, nsaH BbINOHEHNS MPaKTUYECKOW PaboTbl C YYETOM MMEHOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN N MPeAnoYTeHWIA;

[aBaTb OLEHKY HOBbIM CUTYaUUAM;

pacLLUMpATb PaMKM y4ebHOro npegMeTa Ha OCHOBE JINYHbIX MPeLnoYTeHN;

[enatb OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a pPeLLeHNe;

OLeHNBATb MNPUOBPETEHHbIN OMbIT;

Cnoco6CcTBOBaTb (HOPMUPOBAHMIO W MPOSBEHUIO 3pyanLUM B 061acTu
(h13MKM, NOCTOSHHO NOBbILLATL CBOM 06pa3oBaTe/bHbIA N KY/bTYPHbIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsAM, BHOCUTb KOPPEKTUBbI B [eATENIbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LiENAM;

BNafeTb  HaBblKaMW  MO3HaBaTe/IbHOW  peieKCUM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbICAIUTENbHBLIX MPOLECCOB, WX pPe3ynbTaToB W
OCHOBaHWM;



MCMonb30BaTh NMPUEMbI petheKCun ANs OLEHKN CUTYyaumu, Bblibopa BEepHOro
peLLeHns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELLUEHUS MO0 UX
CHVDKEHWNIO;

NPUHMMATL MOTMBbI W aprymeHTbl ApPYrux npu aHanu3e pesynbTarTos
NeAaTeNnbHOCTY;

NPUHMMAaTL Ce6$1, MOHMMasi CBOM Hel0CTaTKM U JOCTOMHCTBA,

NPUHMMATL MOTMBbI W aprymeHTbl ApPYrMx npu aHanu3e pesy/bTaTos
[eATeNbHOCTY;

npu3HaBaTb CBOE MPaBo W MpaBo APYrnxX Ha OWNBKMN.

B npouecce [OCTMXKEHMS NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWUSA MPOrpammbl
no U3NKe AN YPOBHSA CPefHero o06Llero o6pa3oBaHMA Yy 06Yy4datoLmMXcs
COBEPLLUEHCTBYETCSA 3MOLMOHASbHbIIA NHTENNEKT, npegnonararoLLmii
ChOpMMPOBAHHOCTb:

CamMOCO3HaHMS, BK/HOYAKOLLLEro CrnocoOHOCTb MOHMMATL CBOE AMOLMOHAIbHOE
COCTOSIHME, BUAETb HanpaB/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOW Cepsl,
ObITb YBEPEHHbLIM B Cebe;

CamoperynnpoBaHuns, BK/KOYAKOLLIErO CaMOKOHTPO/b, YMEHME MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE [MOBefeHWe, CMOCOOHOCTb afanTMpoBaThCs K
3MOLMOHASIbHLIM M3MEHEHWNAM M NPOSB/IATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/OYAKOLLE CTPEMIEHNE K [OCTUXEHUIO Lenn u
ycrexy, ONTUMU3M, WHULMATUBHOCTb, YMEHMe [AeACTBOBaTb WCXOASA M3 CBOMUX
BO3MOXHOCTEMW;

aMMaTuK, BKIKOYaOLWENn cnocobHOCTb MOHNMATb SMOLMOHA/IbHOE COCTOSHME
APYrUX, Y4YMTbiBaTb €ro npu OCYLLECTBNEHMM OOLLEHMS, CMOCOBHOCTL K
COYYBCTBUIO U COMEPEXMBAHUIO;

CoLMa/IbHbIX HaBbIKOB, BK/IKOYAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrvMm ntoabMn, 3a60TUTLCA, NPOABNATL MHTEPEC M paspellaTb KOHMINKTI.

INPE/IMETHBIE PE3YJIBTATBI

K KoHUy 06yyeHusi B 10 kuacce NpeaMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [JO/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YUAKOLLMXCS YMEHWIA:

NEMOHCTPUPOBATb Ha NpMMepax pofb U MEeCTO (M3NKU B (POPMUPOBAHMK
COBPEMEHHON HAy4yHON KapTUHbI MWPa, B Pa3BUTMN COBPEMEHHON TEXHUKM K
TEXHO/OIMNiA, B NPaKTUYECKON AeSATENbHOCTU NHOAEN;

YUMTbIBaTb TPaHMLbl MPUMEHEHUS U3YYeHHbIX (M3NYECKMX MOAENe:
mMaTepuanbHas ToUKa, MHepuManbHas cucTeMa OTCYETa, abCONOTHO TBEPIOE TeNo,
naeanbHbIA ra3, MOAeNn CTPOEHUS ra3oB, XUAKOCTEN N TBEPAbIX TeN, TOYEUHbIN
3NEeKTPUYECKUIA 3aps/, NPU PeLeHn PU3NYECKNX 3a1ay;



pacrno3HaBaTb PU3nYecKme ABeHns (MPoLecchl) U 0OBACHATL UX HA OCHOBE
3aKOHOB MeXaHWKWN, MONEKYNAPHO-KUHETUYECKOW Teopumn CTPOEHUS BELLEeCTBa U
ANEKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOSIMHERHOoe
[BWKEHNe, CBOOOAHOe MajeHWe TeN, [ABWKEHWe MO OKPY)XHOCTU, WHEPLWUS,
B3aUMOAEeNCTBME Ten, Anddysns, 6pOyHOBCKOE ABUXKEHWE, CTPOEHWNE XMAKOCTEN
N TBEPAbIX TeN, N3MeHeHNe 06beMa Ten Npu HarpesaHum (OXNaxaeHun), TenioBoe
paBHOBeCMKe, MCMapeHne, KOHAEHCauuWs, MaBfeHue, KpUCTa/In3aums, KumeHue,
B/IXKHOCTb BO34yXa, MOBbILLEHNe [aB/IeHNs ra3a npu ero HarpesaHUn B 3aKPbITOM
cocyfe, CBfi3b MeXay rMapaMeTpaMu COCTOSHWA rasa B M30Mnpoleccax,
aNeKTpu3auus Ten, B3aMMogeicTBme 3apsfoB;

OMUCbIBaTb MeXaHWYecKoe [ABWXKEeHWe, UCNob3yd (PU3NYECKNe BeMUUHbI:
KoopauHata, NyTb, MepemMelleHne, CKOpPOCTb, YCKOpPeHWe, macca Tena, Ccuna,
UMMYNbC Tena, KMHETUYECKAss 3HEPrus, MoTeHUMabHasA 3Heprus, MexaHW4yeckas
paboTa, MexaHW4yeckas MOLYHOCTb; MpPW  OMWCAHUW MNPaBWIBHO TPaKTOBATb
(hPM3NYECKUA CMbIC/T WCMO/Mb3YeMbIX BEMIMYUH, WX 0603HAYeHUA W eanHULbI,
Haxo4uTb (POPMY/bl, CBA3bIBAIOLLNE AAHHYKO (PM3NYECKYHO BEIMUUHY C APYrymMu
Be/IMYMHaMW;

ONUCbIBaTb M3YYeHHble TEM/oBble CBOMNCTBa Ten W TenjoBble SB/IEHUS,
NCMonb3ysa (U3MYeckue BeNUYMHbLI: [aBfeHne rasa, Temnepartypa, CpefHss
KWHETMYeCcKasd 3HepPrns XaoTUYeCcKOro ABWKEHMS MOMeKYs, CpeAHeKBagpaTmnyHas
CKOPOCTb MOJIEKY/I, KO/IMYECTBO TEMJOThbl, BHYTPEHHAS 3Heprus, pabota rasa,
KO3(PPULUMEHT MOMe3HOro [encTBMS TennoBOro [ABurartens; npu  OnucaHuu
NpaBUIbHO TPaKTOBaTb (PU3NYECKUIA CMbICT  WCMOMb3YEMbIX BEIMYUH, UX
0003HayeHUss W efuHUUbI, HaxoAuTb (hopMysibl, CBA3bIBAKOLWME  [aHHYHO
(PU3NYECKYIO BEIMUYNHY C APYT UMW BEIMYMHAM;

ONUCbIBaTb M3YYeHHbIE 3/IEKTPMUYECKME CBOMNCTBA BELLECTBA U 3N1EKTPUYECKMe
ABNeHUSA (MPOLECChl), UCMOMb3ys (DU3NYECKNE BENIMUMNHDBI: 3MIEKTPUYECKNIA 3apaf,
3NIEKTPUYECKOE MOosie, HanpsHXKEHHOCTb MO/, NOTeHUMaN, PasHOCTb NMOTEHLNaN0B;
Npyv OMMCaHWM MpPaBWIbHO TPaKTOBaTb (U3NYECKUA CMbICT WCMOMb3YEMbIX
BE/IMYMH, UX 0003HAYeHUss N eAUHWLbI; YKasblBaTb (DOPMY/bl, CBS3blBatOLLME
[aHHYI0 (DM3NYECKYHO BENNYMHY C APYTMU BENNYMHAMM,

aHanM3npoBaTb (PM3MYECKME NMPOLECChI U ABMEHUA, UCMOMb3ya (PU3NYECKME
3aKOHbI M NPUHLUNIMLI: 3aKOH BCEMUPHOTro TaroteHus, |, 11 n 111 3aKoHbl HbOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKO 3Hepruu, 3aKOH COXpaHeHus WMMY/bCa,
MNPUHLUMIN CYneprnosnuum Ccu, NPUHUMN paBHOMPaBns MHepLMaibHbIX CUCTEM
OTCYETa, MONEKYNAPHO-KUHETUYECKYIO TEeOopuio CTPOEHWS BELLEeCTBa, ras3oBble
3aKOHbI, CBA3b CpefHell KWHETUYECKOW 3HEPTnM TeMI0BOro ABUMXEHWSI MOJIEKYN C
abCOMOTHON TeMnepaTypou, NnepBbld 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEeHUs
3NIEKTPUYECKOro 3apafa, 3akoH KynoHa, npy 3TOM pasnnyaTtb C/NOBECHYHO



(hOpMYNMPOBKY 3aKOHa, ero mMaTteMaTU4YecKoe BbIpaXXeHue U ycnoBus (rpaHuupbl,
061acTn) NPUMEHNUMOCTMU;

OOBACHATL  OCHOBHblE  MPUHUWMbLI  OEACTBMS  MalliuH, NpubopoB W
TEXHUYECKMX YCTPOMCTB; pa3nnyatb YCN0oBMSA UX 6e30MacHOro Mcrosib30BaHus B
MOBCEAHEBHOM XU3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCNEL0BaHMIO (PU3NYECKUX SBIEHUIA U
MPOLECCOB C WCMOMb30BAHNEM MPAMbIX M KOCBEHHbIX W3MepeHWi, npu 3TOM
(hopmynuposatb MNpobnemy/3agadyy W TUMNOTe3y Y4ebHOro 3KCMEepPUMEHTA,
cobupaTb YCTaHOBKY W3 MNPeAsoXXeHHOro 060pyAoBaHUsi, MPOBOAUTL OMbIT W©
(hopMyIMpoBaTh BbIBOAbI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE N3MEPEHUA (PU3NYECKUX BEIMUMH, MPU
3TOM BbIOMpPaTb OMTUMa/IbHLIA CMOCO6 M3MEPEHUS M UCMO/b30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPeLUHOCTEN U3MEPEHNIA;

nccnefoBatb  3aBUCMMOCTM  MeXAY — (DU3NYECKUMW  BeIMYMHAMKU €
NCMOMb30BaHNEM MPAMbIX WM3MEPEHMW, NMPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY,
(hmKcupoBaTb pe3ynbTaTbl MONYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEMYMH B
BUAe Tabnu, 1 rpadnkoB, AenaTb BbIBOAbI M0 pe3y/ibTaTaM UCCeA0BaHNS;

cobntogatb npasuia 6e30nacHOro Tpyda npv nNpoBefeHUN UCCNeAoBaHNi B
pamKax Y4ebHOro 3KCnepuMeHTa, Y4ebHO-MCCefoBaTe/IbCKOM U NPOEKTHOM
[eATeNbHOCTU C UCMO/b30BAHMEM W3MEPUTE/bHbIX YCTPOUCTB M 1abopaTopHOro
obopypoBaHus;

pellaTb pPacyeTHble 3adayM C SIBHO 3afaHHON (PU3NYECKOW MOfENbIO,
MCNoNb3ys (IU3NYECKMEe 3aKOHbI U MPUHLMNbLI, HA OCHOBE aHa/In3a YCoBus 3a4a4um
BbIOMpaTbh (DM3NYECKYHD MOfENb, BbIAENATb PU3NYECKME BETMUMHBI U (HOPMYIIbI,
HeoOXo4MMble AN ee peLleHns, NPOBOAWTbL PacyeTbl M OLEeHMBaTb PeaslbHOCTb
MO/TYYeHHOr 0 3Ha4YeHNs (HU3NYECKOW BE/TMYMHBI;

pelaTb KayeCTBEHHbIE 3a[a4u: BbICTpanBaTh SIOTMYECKN HEMPOTUBOPEUYNBYIO
LLENOYKY PacCy)XXAeHNA C OMOpPOi Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBneHns;

MCMonb3oBaTb  MPU  PeleHMn  Y4yebHbIX  33d4a4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHONIOTUI NS NMOUCKA, CTPYKTYPUPOBAHUS, UHTEprpeTauum
N NpeacTaBeHns y4ebHoM N Hay4yHO-NOMYNAPHON UH(OPMALMK, MOTYHEHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOoBaThb NOy4aemyro MHHopMaLmIo;

NPUBOANTL MPUMepPbI BK1aAa POCCUNCKUX U 3apYOEXKHbBIX YUYEHbIX-(DU3NKOB B
pasBUTME HayKW, OOBLSACHEHME MPOLLECCOB OKPYXKaloLero Mupa, B pasBUTHE
TEXHWKW 1 TEXHONOT UI;

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (M3NKe B MOBCEAHEBHON XXM3HU
ANA obecrneyeHns 6e30MacHOCTU Mpu 0bpaLLeHnMn ¢ Nprubopammn 1 TeEXHUYECKUMU



YCTPONCTBaMW, ANA COXPaHEHUS 340P0BbSA U COBMOAEHNS HOPM 3KOMOrMYECKOro
NOBEEHMSI B OKPYXKaIOLLIEW cpefe;

pabotaTb B rpynne C BbINOMHEHNEM pPa3/IMYHbIX COLMaNIbHLIX PONeN,
nnaHWpoBaTb pPaboTy rpynnbl, pauMoHa/IbHO pacnpefensTb 0643aHHOCTU U
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumsiX, afeKBaTHO OLEHMBATb
BK/1aZ, K&XKAO0ro U3 y4aCTHMUKOB rpynrbl B PeLLeHne paccmaTprBaemMort Npoodiemsl.

K KoHuUy 06yyeHuss B 11 kuacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHe A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YYatOLLMXCH YMEHWIA:

NEMOHCTPUPOBATb Ha MNpuMMmepax posib U MecTo (U3NKN B (POPMUPOBaAHUK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKN W
TEXHONOrNA, B MPAKTUYECKON AeATeNbHOCTU /H0AEN, LeNOCTHOCTb U eAMHCTBO
(hM3NYECKOI KapTUHbI MUPa;

YUMTbIBaTb rpaHuUbl MPUMEHEHUSA U3YYeHHbIX (U3NYECKMX MOJeNei:
TOYEUHbI INEKTPUYECKUIA 3aps4, /TyY CBETa, TOYEYHbIN UCTOYHUK CBETA, AepHas
MOZeNb aTOMa, HYK/IOHHas MOAeNb aTOMHOro ffpa npu pelleHnn (husnyeckmx
3ajavy;

pacno3HaBaTb U3nyecKune aBneHns (NPoLecchbl) N 06BACHATbL MX Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKIN U KBAaHTOBOW (IU3NKN: 3NEKTpUYecKas NpoBOAMMOCTb,
TEenn0BOe, CBETOBOE, XMMWYECKOe, MarHUTHOe [eiCTBUA TOKa, B3avMOAENCTBUE
MarHWTOB, 9MEKTPOMAarHUTHas WHAYKUMSA, [OEACTBME MarHWTHOrO Mons Ha
MPOBOLHMK C TOKOM W [ABWXYLLMIACA 3apaf, 3MeKTpOMarHUTHbIe KosiebaHns U
BO/IHbI, MPAMOSIMHEHOE pacrnpoCTpaHeHUe CBETa, OTPaXKeHWe, MPenoM/IEHNE,
UHTepepeHUMs, Audpakums W - nonsapusauus  cBeTa, [AMCMepcus  CBeTa,
(hoTO3NeKTPMUECKNIA aPpdeKT ((hoToaPdEKT), CBETOBOE [aBneHne, BOZHUKHOBEHME
NIMHEAYaATOro CrnekTpa aToma BOLOPOAA, eCTeCTBEHHas W MCKYCCTBEHHas
PafM0aKTUBHOCTb;

OMunCbIBaTb M3Y4YeHHble CBOWCTBa BeLLeCTBa (3M1EKTPUYECKMEe, MarHUTHbIE,
ONTUYECKME,  3NIEKTPUYECKYIHD  MPOBOAMMOCTb  Pa3/IMYHbIX  Ccpe) MU
3/IeKTPOMarHuTHble sBNeHUs (NPoLecchbl), UCMOMb3ysa (PU3NYECKNe BeNUUUHLI:
3NEKTPUYECKUIA 3apsd, CUla TOKA, 3/1eKTPUYECKOE HaMpsKeHWe, 3/1IeKTPUYECKOe
CONPOTMB/IEHME, Pa3HOCTbL MOTEHLMAMOB, 3/IEKTPOABMXKYLLAA cua, paboTa TOoKa,
WHOYKUMA MarHUTHOro nosns, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKWN, 3HEeprus 3MeKTPUYECKOro M MarHWTHOro nosein, nepuog W vactora
KonebaHnini B KonebaTe/lbHOM KOHTYpe, 3apsf W cuna TokKa B MpoLiecce
rapMOHMYECKNX  3NEKTPOMarHUTHbIX KONMebaHuin, (HOKYCHOe pacCTosiHME W
ONTUYEeCKas Cuna NNH3bI, MPU ONUCaHUW MNPaBWIbHO TPaKTOBaTb (HU3NYECKWIA
CMbIC/T WCMNOMb3YEMbIX BE/IMYMH, WUX O0003HAYeHWs W eAMHULbI, YKa3blBaTb
(hopMy/ibl,  CBA3bIBANOLME  AAHHYIO  (PU3NYECKYHD  BENMYMHY C  APYrUMuM
BENNYMHAMU;



OMunCbIBaTb W3YYeHHble KBaHTOBble SBMEHUA W MNPOLECCHl, WUCMO/b3yS
(hM3MYECKMEe BEIMUYMHBI: CKOPOCTb 3/MEKTPOMArHMUTHbLIX BOJH, AJIMHA BOMHbI U
yacToTa CBETa, 3Heprns n UmMnNynbc oToHa, Nepuod nonypacnana, 3Heprus Cea3un
aTOMHbIX fep, NPV OMUCaHUW MPaBWIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/
NCMOMb3yeMbIX BEIMYMH, MX 0003HAYEHUS M eAnHWULbI, YKasblBaTb (HOPMY/bl,
CBSI3bIBAIOLLME AaHHYH (DM3NYECKYHD BENNYMHY C  APYrMMU  BENUYMHAMW,
BbIYMCNATb 3HAUYEHME (PU3NYECKON BENNYMHBI;

aHanM3npoBaTb (DM3NYECKMe NPOLECChl U SBNEHUS, UCMOMb3ya (PU3NYECKME
3aKOHbl U MPUHUMMbI: 3aKoH OMa, 3aKOHbl NocnefoBaTeNlbHOro U napaniefibHoro
COEAMHEHNS1 MPOBOAHMKOB, 3aKOH J[Doyns—JleHua, 3aKOH 3M1eKTPOMarHUTHOMN
WHAYKUMW, 3aKOH MPAMO/IMHENHOrO PacnpoCTpaHeHNA CBeTa, 3aKOHbl OTPaXKEHNA
CBETa, 3aKOHbl NPEeNOM/EHNs CBEeTa, YpaBHeHWe JWHLWTeHa AN (oToaPdeKTa,
3aKOH COXPaHEHMsi 3HEPruK, 3aKOH COXPaHEHWs WMMMY/bCa, 3aKOH COXpaHeHWs
3NIEKTPUYECKOr0 3apsifa, 3aKOH COXpaHeHWs MaccoBOro uucna, noctynatel bopa,
3aKOH pajmnoakTUBHOrO pacnaja, npu 3TOM pas3/inyaTb C/IOBECHYH (POPMY/IMPOBKY
3aKOHa, ero MaTemaTMyecKoe BbIpaXeHWe W YCnoBust (rpaHuupl, 0651acTn)
NPUMEHUMOCTWU;

onpeaensTb HanpaBneHe BEKTOPa MHAYKLMN MarHUTHOro Nons NPoBOAHNKA
C TOKOM, CWbl AMnepa 1 cuibl JTIopeHua;

CTPOUTL W OMKUCbIBATb M306paXkKeHWe, CO34aBaeMoe MJIOCKUM 3epKasiom,
TOHKOI NTMH30M;

BbINOMHATb 3KCMEPUMEHTbI MO WCCNEeA0BaHMIO (U3NYECKUX SBNEHWUA U
MPOLECCOB C MCMNOMb30BaHWEM MPSAMbIX UM KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopMynupoBsatb npob6femy/3agady W TUMNoTesy Y4YeOHOro 3KCMepUMeHTa,
cobupaTb YCTaHOBKY W3 MNPeAsoXKEeHHOro 060pyAoBaHUsi, MPOBOAUTbL OMbIT U
(hopMynmnpoBaTb BbIBOARI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHNA (DU3NYECKNX BEMIMUNH, MPU
3TOM BbIOMPaTb OMTUMaSIbHLIA CMOCO6 M3MEPEHUS W UCMO/Mb30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

nccnefoBatb  3aBUCUMOCTU  (PM3MYECKMX BEIMYUH € UCMONb30BaHWEM
NPAMbIX  U3MEPEHWIA: MPW  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (hMKCMPOBATb
pe3ynbTaTbl NOMYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuy u
rpacvKoB, enaTtb BbIBOAbI MO pe3ynbTaTaM UCCNef0BaHNS;

cobnogatb npasuna 6e3onacHoOro Tpyga npy NpoBefeHNN 1ccnefoBaHuin B
paMKax Y4yebHOro 3KCnepuMeHTa, Y4ebHO-UCCneaoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTb pacyeTHble 33JayM C SABHO 3afaHHON (U3NYECKOW MOZESbHO,
NCNonb3ya (IM3NYECKMe 3aKOHbI U MPUHLMIMbLI, HA OCHOBE aHasn3a YC/I0BUA 3afa4n



BbIOMpaTbh (PU3NYECKYHO MOZESb, BbILENATL (PU3NYECKMEe BENIUUYUHBI U (DOPMYIIb,
HeoOXo4MMble AN ee peLleHus, NPOBOAMTbL PacyeTbl M OLEHMBaTb PeaslbHOCTb
MO/TYYeHHOr 0 3HaYeHNs (HM3NYECKOW BE/IMYMHBI;

peLlaTb KayeCTBEHHbIe 3a/laum: BbICTPamBaThb JI0rMYeCcKy HEMPOTUBOPEUNBYIO
LLENOYKY PacCyXAeHWA C OMopoil Ha W3Y4YeHHble 3aKOHbl, 32aKOHOMEPHOCTU U
(hm3nyecKme SBneHns;

MCNOMb30BaTb  MPW  PeleHnn  Y4ebHbIX  3afa4  COBPEMEHHbIe
MH(OPMaLMOHHbIE TEXHOIOTUW AJ/1A1 MOWCKA, CTPYKTYPUPOBAHWSA, MHTEPMpeTaLmm
N NpeLACTaBfieHNs Y4ebHOW N HayUYHO-MOMYNSAPHON MHAOPMaLUK, NOMYYEHHON 13
Pa3INUHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBATb NoMyYaeMyto MHPOPMALIO;

0OBACHATL  MPUHLMNbI  LEACTBMA  MalluH, NpPUbopoB U  TEXHUYECKUX
YCTPOWCTB, pa3/iMyaTb YCN0BMA UX 6e30MacHOro UCMob30BaHUS B NOBCELHEBHOM
XU3HMU;

NPUBOANTL MPUMEpPbI BKaAa POCCUMNCKUX M 3apYOeXKHbIX YUYEHbIX-(DU3NKOB B
pa3BUTME HayKu, B OOBACHEHWE MNPOLIECCOB OKPYXKAKOLLEro mupa, B pa3BuTue
TEXHUKMN N TEXHOJOTUNA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (M3MKe B MOBCELHEBHON XM3HU
Ana obecriedeHns 6e30MacHOCTM Mpu obpaLleHnn ¢ npuéopamMm 1 TEXHUYECKUMM
YCTPOWCTBaMW, 4711 COXPaHEHWS 3L40POBbSA U COO/IOAEHUSA HOPM 3KOOrMYeCcKoro
NOBeLEeHNS B OKPY>KatoLLeld cpese;

pabotaTb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COLMaIbHLIX PONeN,
MnaHMpoBaTb PaboTy rpynnbl, pauMoOHaIbHO pacnpefenaTb 0653aHHOCTU U
M1aHMPOoBaTb AeATeIbHOCTb B HECTAHA4APTHbLIX CUTYauuWsX, afieKBaTHO OLEHMBATb
BK/1a[, K&XKAO0ro U3 y4aCTHMKOB Ipynrbl B PeLLeHne paccmaTprBaeMoin npobiemsl.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NporpaMmmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsl
Pazngen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
Bubnunoteka LIOK
1.1 dusmkKa 1 MeTobl Hay4YHOro No3HaHUA 2 htts://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoteka LIOK
21 KukemaTnia > https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
22 AvHauvka ! https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
2.3 3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 httos://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMO/INMHAMUKA
31 OCHOBbI MOJIEKYNAPHO-KNHETUYECKO 9 1 Bubnnoteka LIOK
' Teopun https://m.edso00.ru/7f41bf72
Bubnunoteka LIOK
32 OCHOBbI TEpMOAMHAMMKY 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWNSA BeLLeCTBa. 5 Bubnmnoteka LIOK

®azoBble 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. DJJIEKTPOAUHAMUKA

24

Bubnunoteka LIOK
4.1 S/eKTpocTaTvka 10 https://m.edso0.ru/7f41bf72
4 IMOCTOAHHBIN 3NEKTPUYECKMNIA TOK. TOKU B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo0.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 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHHe pa3aejoB H TeEM IU(MPOBLIE
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
MPOrpamMMbl Bcero o0pa3zoBaTejibHbIE
padoThbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarHuTHoe none. neKTpomarH1MTHas 1 1 3 Bubnmoteka LIOK
' NHAYKLMS https://m.edso00.ru/7f41c97¢
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
91 MexaHun4yecKne N 3NeKTpoMarHUTHbIE 9 1 Bubnmoteka LLOK
' Kone6aHus https://m.edso0.ru/7f41c97¢
99 MexaHu4ecKne N 3NeKTpoMarHUTHbIe 5 1 bubnunoreka LIOK
' BOJIHbI https://m.edsoo.ru/7f41¢c97¢c
bnonmoteka LIOK
23 Onmka 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Pa3zgea 3.

OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBbI CnewumanbHON Teopum 4 1 Bubnnoteka LLOK
' OTHOCUTENbHOCTM https://m.edso0.ru/7f41c97¢
WToro no pasgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
o bubnunoteka LIOK
4.1 AnemeHTbl KBAHTOBOW OMTUKN 6 htts://m.edsoo.ru/7fA1c97¢
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 24p0

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

bnbnmoteka LIOK
https://m.edsoo.ru/7f41c97¢c

WToro no pasgeny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 SNeMeHTbI aCTPOHOMUM 1 aCTPOIU3NKN 7 EK&T;&T;:;EE/}; f41097c
Toro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o6LuatoLLiee NMOBTOPEHNE 4 Et?fsj?/l;lg:cﬁ;lr?/};f A1cOTc
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 JIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchbl
dur3nKa — HayKa 0 Npupoae.
1 HayuHble MeT())/ bl I'IO??H:HI;?FI 1 bubnoreia LIOK
y A https://m.edsoo.ru/ff0c32e2
OKpY>KatoLLero Mmpa
Posib 1 MECTO (PM3MKM B
) (hopmMMpPOBaHMM COBPEMEHHOM 1 Bubnnoteka LLOK
Hay4HOW KapTUHbI MUpPa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NI0AEN
MeXxaHnyeckoe ABUXeHNe.
OTHOCUTE/IbHOCTb MEeXaHUYeCKoro Bubnmoteka LLOK
3 1
[ABMXKeHusA. [NepemeLLieHme, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMEPHOE NPSIMO/IVHENnHOoe 1 Bubnmoteka LLOK
[BKEHWE https://m.edso0.ru/ff0c3620
PaBHOYCKOpPEHHOEe MPAMO/IMHEHOE Bubnnoteka LIOK
5 1
[BXeHne https://m.edsoo.ru/ff0c372e
6 CB060HOe nafieHne. Y CKopeHve 1 Bubnmoteka LLOK
CBOOOAHOrO NageHuns https://m.edsoo.ru/ff0c39cc
KpuBonnHeiHoe ABMXEHME.
7 ,D,EI/I)KeHI/Ie maTe Amaanoﬁ TOYKM NO 1 bubnmoteka LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN OTHOCKTENIbHOCTN [annnes. 1 bubnmnoteka 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

Bubnnoteka LIOK

o cynepriosvitiin cun. BTOpOl/IU3aKOH https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/19 MaTepuanbHON TOUKN

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

11 TAXKECTW. [epBasd KocMmnyeckas bubnmoteka LIOK

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

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

13 Cwuna cgnpomsnefmﬁ #pm ,U,BI/I)F:(eHI/IVI bubnmoreka LIOK

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

1 [BWKeHVe abCoMOTHO TBEPLOrO Tena. Bubnnoteka LIOK
MowmeHT cunbl. neyo cunbl. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBECWS TBEPLOro Tena
Mnynbc matepuanbHOR TOUKN,

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

16 KnHeTnyeckas aHeprus matepuasibHon Bubnnoteka LLIOK
TOYKMW. TeopemMa 06 U3MEHEHNN https://m.edsoo.ru/ff0c4502
KMHETWUYECKOI 3HEPrum

17 [MoTeHuanbLHas aHeprus. Bubnnoteka LLIOK



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

[MoTeHUManbHas aHeprua ynpyro
AePOPMMPOBAHHON MPY>KUHBI.
MoTeHUmanbHasa aHeprus Tena B6an3u
NnoBepxHOCTN 3eM/n

https://m.edsoo.ru/ffOc461a

18

MoTeHUMaNbHbIE N HEMOTEHLMANbHbIE
cunbl. CBsi3b paboThl
HEMOTEHLMANbHbIX CU C U3MEHEHMEM
MEXaHUYECKOI SHEPrN CUCTEMbI TeN.
3aKOH COXPaHeHNs MeXaHN4ecKol
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-
KWMHETNYECKOI Teopumn. BpoyHOBCKOe
ABvxeHve. Ondysns

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

22

XapakTep ABVKEHUS U
B3aMMOJelCTBUSA YaCcTuL, BELLeCTBa.
Mogenu CTpoeHWs ra3oB, XUAKOCTel
1 TBEPAbIX Tes

23

Macca monekyn. Konmyectso
BellecTBa. [ocToAaHHaa ABoragpo

24

TennoBoe paBHOBecye. TemnepaTtypa
1 eé namepeHye. LLIkana Temnepartyp



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

Bubnmnoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
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 Bubnmoteka LLOK
rpadguyeckoe npeacraseHne https://m.edsoo.ru/ff0c570e
BHyTpeHHAA aHeprua
TepMOANHAMNYECKOIN CUCTEMBI U

30 Cnocobbl eé n3meHeHus. KonmyecTso Bubnnoteka LIOK
TennoTbl 1 paboTta. BHyTpeHHAA https://m.edsoo.ru/ff0c5952
3Heprusa 04HOaTOMHOIO UaeanbHOro
rasa

31 Buabl Tennonepegayn bubnmoreka LIOK

https://m.edsoo.ru/ff0c5¢c36
Y[enbHas Tenn10eémMKOCTb BeLLecTBa.
32 KonnyecTBo TennoTbl Npu bubnmoreka 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 Bubnmnoteka 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

Bubnnoteka LIOK

3 MaLUVHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KIA

37 3Konornyeckvie npobemsl
TENM03HEPreTUKM

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

39 «MonekynsapHas gusrka. OCHOBbI bubnworeia LIOK

’ https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUKN»

40 Mapoobpa3oBaHmMe N KOHAeHcaLms. Bubnmoteka LLOK
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
Teeppaoe Teno. Kpuctannnyeckme n

42 amopdHble Tena. AHU30TpONUSA Bubnmoteka LLOK
CBOWICTB KPUCTaNNO0B. XXnakme https://m.edsoo.ru/ff0c65f0
Kpuctainbl. CoBpeMeHHble MaTepuaibl
[MnaBneHve n KpucTannsauus.

43 YnenbHasa Tennrc))Ta nnaBne:Mﬂ bubnnoreka LIOK

A ' https://m.edso0.ru/ff0c6708
Cybnumauus
Bubnunoteka LIOK
44 YpaBHeHMe TennoBoro 6anaHca httos://m.edsoo. ru/F0c6820
45 AneKTpur3aumsa Ten. dNeKTPUYECKuii 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

4 MoyNPOBOAHMKN. 3aKOH COXpaHeHWs
6 OnyrpoBOA 3aKOH coxpate https://m.edsoo.ru/ff0c6bcc
3MIEKTPUYECKOro 3apaga
B3anmopeiicteue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIi 3N1EKTPUYECKIIA bubnnoreka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apag
Hanps»xéHHOCTb 3N1eKTPUYECKOro
48 nong. MNpuHUMn cynepnosmuymm Bubnmoteka LLOK
ANEKTPUYECKUX NoNei. JinHum https://m.edsoo.ru/ff0c6df2
HanpPsXKEHHOCTY
PaboTa Ccu/1 3/1eKTPOCTaTUYeCcKoro
49 nong. NoteHuman. PasHoCTb bubnmoreka LIOK
' Hvian. https://m.edsoo.ru/ff0c6f00
noTeHLmManoB
[MPOBOAHWKM N AN3NEKTPUKMN B
50 3npeKT AOCTaTVIHeACKOM noze bubnnoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NpoHNLEAEMOCTb
. Bubnmnoteka LIOK
51 ONEKTPOEMKOCTb. KoHAEeHCaTo
P A P https://m.edso0.ru/ff0c7126
ANEKTPOEMKOCTb N/IOCKOT0
52 KOH/leHcaTopa. SHeprusa 3apsa>KeHHoro bubnnoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHAeHcaTtopa
53 NabopaTopHas paboTa "N3mepeHune
3/1IEKTPOEMKOCTM KOHAeHcaTopa”
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»

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

57

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

Bubnmoteka 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»

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

59

DNeKTPOHHas NPOBOANMOCTb TBEPAbIX
METa/1/10B. 3aBUCUMOCTb
COMPOTUB/IEHNSA METAINIOB OT
Temnepatypbl. CBEPXNPOBOANMOCTb

60

DNEKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3/1EKTPOHHBIX MYYKOB

61

MonynpoBOAHWKM, X COBCTBEHHASA U

npvMecHas npoBoauMocTb. CBoOICTBa
p—n-nepexoga. MonynpoBoAHUKOBbIE
npuoopsl

Bubnmoteka LIOK
https://m.edsoo.ru/ff0Oc84ae



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

pacnnaBax 3/1eKTPO/ITOB. Bubnmoteka LLOK

62 1
DNeKTPONUTUYeCKas guccoLmauns. https://m.edsoo.ru/ff0c82ba
AnekTponuns
DNEKTPUYECKMIA TOK B rasax.

63 CamocToATeNbHbIN U 1 Bubnmoteka LLOK
HecaMoCTOATe/IbHbIV paspss. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpryeckme nNpuoopsbI 1

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

65 O606LLaroLLMiA YPOK 1 Bubnunoteka LIOK
«QNEKTPOANHAMMUKA https://m.edsoo.ru/ff0c88be
KoHTposibHas paboTa no teme
«QnekTpocTatnka. MocToAHHbIN Bubnmoteka LLOK

66 o 1
3NeKTPUYecKnm ToK. TOKN B https://m.edsoo.ru/ff0c8a8a
Pa3NINYHbIX Cpetax»

67 Pe3epBHbIil ypoK. KOHTpObHas 1 Bubnmoteka LLOK
paboTa no Teme "neKTpoAMHammnKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbI YpoK. O606LLatoLLMIA YPOK 1 Bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB IO 68

NMPOrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue il:;:eﬂnﬂ :)Ig;)l:ll;((:l:}:feﬂbﬂble
padoThI padoThI pecypesi
MocTOAHHbIE MarHUTLI U NX
B3aumogeincTeme. MarH1THoe nore. 1 Bubnnoteka LLOK
BeKTop MarHUTHOW MHAYKUMW. JTUHUN https://m.edso0.ru/ff0c9778
MarHUTHON MHAYKUMK
MarHvuTHoe none NPOBOLHUKA C
TOKOM. OnbIT 3pcTesa. Bubnuoteka LLOK
o 1
B3anmogencTsne NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NNabopaTopHas paboTa «/3yyeHne 1 1 bnonmoteka LIOK
MarHUTHOI0 NosA KaTyLlKn C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro Moss Ha
NpoBOAHUK ¢ ToKOM. Cuna Amnepa.
NabopaTopHas paboTa 1 1 bubnunoteka LIOK
«MccnefoBaHune aeiicTBms https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOIO0 MarH1Ta Ha pamKy C
TOKOM>»
[JelicTBre MarHUTHOro Nosis Ha
LBUKYLLYHOCA 3apsXXeHHYH0 YacTuLy. 1 bubnunoteka LIOK
Cwvna JlopeHua. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
JopeHua
ANeKTpoMarHUTHas NHAYKLMSA. MoToK
BEKTOpa MarHUTHOW 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

KoHTponbHas paboTta no Teme
«MarHuTHoe none.
DNeKTpoMarHNUTHas NHAYKLNA»

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

12

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

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

Kone6atenbHblin KOHTYP. CBO6GOAHbIE

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
3N1EKTPOMAarHUTHbIMK KONebaHUsMK

15

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

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

16

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMAAbHbIN
nepemMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYAHOE U
[EeNCTBYHOLLEE 3HAYEHME CUITbl TOKA U
HanpPsHKEHNS

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

18

TpaHcgopmatop. Mpon3BoAcTBO,
nepegava v notpebneHuve
3NEeKTPUYECKON 3HePrum

19

YCTPOCTBO U NPaKTUYECKOe
NPYMEHEHNE 3/IEKTPUYECKOT0 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NVHWUIA 3neKTponepesay

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

20

3KONOrMyecKme pucku npu
MPOU3BOLCTBE 3N1EKTPOIHEPTUN.
KynbTypa ncnonb3osaHus
3N1eKTPO3HEPT MM B NOBCEAHEBHOM
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 NPOAObHBIE BOJHbI
29 3BYK. CKOpOCTb 3BYKa. [ pOMKOCTb bubnunoteka LIOK
3ByKa. BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
SNeKTPOMarHUTHbIE BOMHbI, NX
23 CBOWCTBa U CKopoCTb. LLkana bubnnorera LIOK
i https://m.edsoo.ru/ffOccfe0
3/1EKTPOMArHUTHbIX BOJH
MpUHLMNbI pagnocBasn 1
24 TenesuaeHusa. PasButme cpeacTs
cBA3n. Pagmonokaumsa
o5 KoHTposbHas pabota «KonebaHus v bubnunoteka LIOK
BOJ/IHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONnHENHOe pacnpocTpaHeHme
26 cBeTa B OJHOPOAHOW cpefe. Bubnmoteka LLOK
ToueyHbI UICTOYHUK cBeTa. Jyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHusa ceeTa. NocTpoeHwme bubmmoreka LIOK
P . P https://m.edsoo.ru/ffOcd4e0
N306paXxeHNI B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTpPEHHee oTpaxeHwe. MNpegenbHbI bubnunoreka LIOK
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 Bubnnoteka LLOK
33 X
ceeTa. npaKkuymoHHas peLueTka https://m.edsoo.ru/ffOced22
MonepeyHOCTb CBETOBbLIX BOJIH. Bubnmoteka LLOK
34
Monsapunsaumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTnyeckme NpnbopPbI U YCTPOICTBA U
YCNoBusA UxX 6e30MacHOro NpUMeHeHUs
I"paHnUbl MPUMEHMMOCTH
36 K/lacCUyeCKoil MexaHuKu. MocTynartol bubnunoteka LIOK
crneymnanbHon Teopmn https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTH
OTHOCUTENBHOCTb OLHOBPEMEHHOCTMU.
37 3amep/ieHVe BPeMEHN 1 COKpaLleHne bubnmoteka LIOK
https://m.edsoo.ru/ffOcfad2
LNVHBI
SHEPrus 1 UMNyNbC PeNnsTUBUCTCKOM
38 ‘-IaCTrI)/ILLbI CBﬂsbyl\nacfbl C 3Heprven n bubmmoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. DHeprus nokos
KoHTposibHas paboTta «OnTuka.
o bubnunoteka LIOK
39 OcHoBbI crneynanbHOW Teopumn

OTHOCUTENIbHOCTU»

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 bubmuoreka LIOK
' o https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3aKkoHbI poTo3apdrekTa. YpaBHeHMe
42 3I7IHLIJTe§I)Ha nq;qoopomaq)qgema bubmmoreka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHmua» @oTtoadgekra
[JasneHne ceeta. OnbIThl 1. H.
43 NebeneBa. XrMmnyeckoe AeicTBme bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHNYecKue ycTpoincTsea u
NPaKTUYecKoe NpUMeHeHwe:
44
(hOoTO3/1EMEHT, POTOAATUMK,
CONHeYHan 6aTapes, CBETOAMOL
45 PelueHure 3afa4y no Teme «3N1IEMEHTI Bubnmoteka LLOK
KBaHTOBOW OMTUKM» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThbI
46 Pe3sepopa no paccesHUIO O-4acTuy, bubnmorexa LIOK
' https://m.edsoo.ru/ff0d091a
lNnaHeTapHaa Mogens aToMa
bubnunoteka LIOK
47 Moctynare! bopa https://m.edsoo.ru/ff0d0Oafa
3nyyeHve n nornoweHve (poToHOB
48 n V|3|/1e exone aTOM:J'C 0 H(()pro OBHS bubmmoreka LIOK
P PEXOR o A w https://m.edsoo.ru/ff0dOafa
3Heprumn Ha Apyroun. Buabl cnekTpos
BosiHoBble cBOMCTBA YacTuL,. BosHbl
o bubnunoteka LIOK
49 Je bpounnsa. KopnycKynsapHo-

BO/IHOBOIA Ayanuam. CrOHTaHHOE M

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
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

BbIHY)>XEHHOE N3NTYYEHNE

50

OTKpbITUE pagnoakTMBHOCTU. OnNbITbI

Peseptopaa no onpe/eneHunto coctasa

paanoaKTUBHOIO N3Ny4YeHUA

bnonmoteka 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 NO3UTPOHHBIA 6eTa-
pacnag. 'amMma-n3nyyeHue

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

53

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

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

54

AnemeHTapHble YacTuLbl. OTKpbITHE
nosunTpoHa. MeToabl HabroLeHVS U
perncTpaummn anemMeHTapHbIX YacTuL,.
Kpyrnbiin cton «®yHaaMeHTa/IbHbIe
B3aVMOAeNCTBMA. EANHCTBO
(hr3nMyecKoli KapTHbI M1pax»

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

55

Bua 3Be3gHoro Heba. Co3esaus,
ApKue 3B€3Abl, NNaHeTbl, X BUANMOE
ABvkeHve. ConHeyHas cuctema

56

ConHue. ConHeyHas aKTUBHOCTD.
NcToUHMK sHeprum ConHua n 38e34,



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

57

3B€3/bl, X OCHOBHble
XapaKTepUCTUKKN. 3B&3/bl [NTaBHOM
nocnegoBaTeNlbHOCTU. BHyTpeHHee
CTpoeHme 38e34. COBPEMEHHbIE
npeacTaB/eHns 0 NPOUCXOXKAEHNUN 1
aBontoumm ConHua 1 38€31

58

MreuHblid MyTb — Halwa ManakTmka.
MonoxkeHune n apm>xeHne ConHLa B
ranakTuke. ManakTuku. YepHsble
AbIpbl B A4pax ranaktmk

59

BceneHHas. PasberaHue ranakTuk.
Teopunsa BobLLOro B3pbIBa.
PennkKToBOE 13Ny4YeHue.
MeTaranakTtunka

60

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

61

KoHTponbHas paboTa «3/1eMeHThbI
aCTPOHOMUU N aCTPOU3NKIN»

62

O6o6wWatoLLmii ypoK. Ponb h3nKn 1
acTPOHOMUY B 3KOHOMUYECKOW,
TEXHO/OrMYECKOW, COLManbHO 1
3TUYECKOIA Chepax AesTeNbHOCTH
yenioBeka

63

O6o6LwaroLmin ypok. Ponb 1 mecto
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOIA Hay4YHOW KapTuHe Mupa

64

O6o6waroLLmin ypoK. Ponb
(h1M3MYeCKoi Teopmmn B (HOPMMPOBAHNN
npeacTaBNeHUn 0 PU3NYECKOIA
KapTvHe Mupa




O6o6LwatoLmin ypok. Mecto
(hr31YeCcKol KapTUHBI MMpa B 00LLEM

65 pALY COBPEMEHHbIX eCTECTBEHHO- 1
Hay4HbIX NpeACTaBNEHWUIA O Npupoae

66 Pe3epBHbI YpOK. MarHuTHoe nore. 1
DNeKTpoMarHUTHasa MHAYKLMSA
Pe3epBHblil ypoK. OnTrnka. OCHOBbI

67 crneymnanbHon Teopun 1
OTHOCUTE/NIbHOCTH
Pe3epHblIli ypoK. KBaHTOBas thr3uKa.

68 SHGREI)GHTbI);Fz:TpOHOMI/IVI n ¢ 1 bubnmotexa LIOK

https://m.edsoo.ru/ff0d1784
acTpousnku
OBLUEE KOJTMYECTBO YACOB INO 68

NMPOrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2023-10-02T17:38:03+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №84"




