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MOACHUNTENbBHAA SATINMCKA

Mporpamma Mo ¢m3nke 6a30BOr0 YPOBHS Ha YPOBHE CpefHero o6Llero
06pa3oBaHMNs pa3paboTaHa Ha OCHOBE MOMOXEHMI U TpeboBaHWIA K pe3ynbTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/IbHOW Mporpammbl, MpeacTaBneHHbIX B PrOC
COO, a Takxke C Yy4yéTOoM (pefiepasibHON paboyert nporpaMMbl BOCMUTAHUA W
KOHLeNuMn npenojasaHns yyebHoro npegmeTta «®Pusmka» B 00pa3oBaTesibHbIX
opraHu3amax Poccuiickoit depnepaumn, peann3yoLmnx OCHOBHbIE
06pasoBaTe/ibHble MPOrpammbl.

CofepxaHve nporpamMMbl MO (M3MKe HanpaeneHo Ha (opMUpOBaHME
eCTECTBEHHO-Hay4yHOM KapTWHbl Mupa obydvarowmxcs 10-11  knaccoB npu
006yyeHun nx punsnkKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxofa. lMporpamma no msnke cootBeTcTBYeT TpebosaHusm PrOC COO K
NNaHUPyeMbIM JIMYHOCTHBIM, MPeAMETHbIM W MeTarnpeaMeTHbIM pe3y/ibTaTam
006yyeHMs, a TakKXkKe YUYMTbIBAET HEOOXOAUMOCTb peaM3aumMm MeXnpeaMEeTHbIX
CBA3E (PU3NKM C EeCTeCTBEHHO-Hay4HbIMW Y4ebHbIMKM npegMeTamMu. B Hei
OMpefensoTCs OCHOBHbIE Liefv U3yYeHUs (PU3NKN Ha YPOBHe CpefHero o6Liero
06pasoBaHus, MnaHMpyemble pesy/bTaTbl OCBOEHUA Kypca (OU3NKW: JIMYHOCTHbIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno (pusnKe BKIKOYAeT:

* NyaHUpPyeMble pe3y/bTaTbl OCBOEHUA Kypca (IM3NKN Ha 6a30BOM YPOBHE, B

TOM yncne NpegMeTHbIe pe3y nbTaTtbl M0 rogam 0byyeHus;

e cofep>kaHue yyebHoro npegmeTa «du3mka» No rogam o0byveHus.

®un3MKa Kak Hayka O Hambosnee OOLIMX 3aKOHAX MNPUPOAbl, BbICTYMas B
KayecTBe y4yebHOro npeAmeTa B LUKO/Me, BHOCUT CYLLECTBEHHbIV BKag B CUCTEMY
3HaHWI 06 OKpyXKatoLeM Mupe. LLIKONbHbINA Kype U3NKK - CUCTEMOOOPa3YHOLLMIA
[J191 eCTECTBEHHO-HaY4YHbIX Y4ebHbIX NPeaMeToB, MOCKONbKY (PU3NYECKME 3aKOHbI
neXxaT B OCHOBE TMPOLIECCOB W SBMEHWI, M3y4vaeMbIX XMUMUER, 6uonoruvei,
(pm3muyecko reorpauerdr Un  acTpoHOMMEN. VIcrosib3oBaHWe W aKTMBHOE
NPUMeHeHNe  U3NYECKMX 3HAHWMI  OMpefenseT Xxapaktep W pa3BuThe
pa3HOOOpa3HbIX TEXHONOrNA B ciepe 3SHEPreTUKM, TPaHCMopTa, OCBOEHUS
KOCMOca, MOyYeHUs HOBbIX MaTepuasioB C 3aflaHHbIMW CBOMCTBaAMWU WU APYruX.
N3yyeHne (u3NKM BHOCMT OCHOBHON BKMag B (hOPMMPOBaHWE eCTeCTBEHHO-
Hay4HOW KapTWUHbI MUpa obydarowmxca, B (HOPMUPOBaHME YMEHWUIA NPUMEHSATb
Hay4HbI METOZ NO3HaHWSA NPW BbIMOTHEHUM UMW YYEOHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (wM3MKu A9 YPOBHS CpefHero o6Lero o6pa3oBaHus
MONOXEH psg UAeld, KOTopble MOXHO paccmaTpvBaTb Kak MPUHLMMBLI  €ro
MOCTPOEHMS.



Npes uenocTHOCTW. B COOTBETCTBMM C Hell Kypc SIBASETCA NOrMYeCKM
3aBEPLUEHHBLIM, OH COAEPXMUT MaTepuas 13 BCEX pPasfenoB (PU3MKKM, BK/KOYAET Kak
BOMPOCHI KNacCUYECKO, TaK U COBPEMEHHOW (IU3NKN.

Npesa reHepanusauum. B COOTBETCTBUM C Heill martepuan Kypca (u3snku
00beanHEH BOKPYr (DM3MYecKMX Teopuit. Begywmm B Kypce ABNfeTCA
(hopmMmpoBaHNe MPeACTaBMIEHNIA O CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLecTBe U
rnorne.

Vpoea rymaHuTapusauuu. EE peannsaums npegnonaraet MUCNosib30BaHUE
ryMaHUTapHoOro noTeHumana (PU3NYEeCKO HayKWn, OCMbIC/IEHME CBA3WN Pa3BUTUSA
(M3nMKn Cc pasBuTMEM O6LECTBa, a TakkKe C  MUPOBO33PEHYECKUMN,
HPaBCTBEHHbLIMM N 3KO/IOrMYECK1MK NpobieMamu.

Npesa  npuknagHoin  HanpasneHHocTw. Kypc  (m3mku  nipegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMUX N TEXHOMOrMYECKUX MPUIOXKEHUN
N3yYEHHbIX TEOPUIA 1 3aKOHOB.

Npesa akonormsauum peasimsyetcd MOCPeACTBOM  BBEAEHWUA 3/1eMEHTOB
COAepXKaHusa, MOCBALWEHHbLIX  3KOJIOTUYECKMM  Mpo6/iemaM  COBPEMEHHOCTW,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW M TEXHONOMMIA, a Takxe 06CYXAeHWs
Npo6/sieM pauyoHaIbHOro NPUPOLONO/b30BaHNSA Y 3KONOMMYeCKO 6e30MacHOCTM.

CTep>XHEBbIMM 3/MIeMEHTaMM Kypca (M3MKW Ha YpOBHe cpefHero o6Luero
06pas3oBaHua ABNAKOTCA Pu3nYeckne Teopun (hopmmpoBaHUe MNpPeacTaBeHUIn O
CTPYKTYpe MOCTPOEHUS (PU3NYECKON Teopun, ponu (PyHAaMeHTa/IbHbIX 3aKOHOB U
MPUHLUMNOB B  COBPEMEHHbIX MPEACTaB/IEHMSAX O  MNPUPOAe,  rpaHuMuax
MPUMEHNUMOCTN TEOPUI, [A/19 ONUCaHUA eCTeCTBEHHO-HAYUHbIX SABNEHWUIA U
MpOLIeCCcoB).

CUCTEMHO-eATENIbHOCTHBIA MOAXOA B Kypce (IM3UKU peaiuyeTca npexzie
BCEro 3a CYET opraHM3auuMm SKCNepUMEHTaIbHOW [eATeNbHOCTU 06y4YatoLLMXCS.
[ns 6a30BOro YypoBHA Kypca (M3MKM - 3TO WCMOMb30BaHWE CUCTEMbI
(PPOHTA/IbHLIX KPAaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1abopaTopHbIX paboT,
KOTOpble B nporpamme no (msnke o6beAMHEHbl B OOLMIA CMIMCOK YUYEHUYECKMX
NpakTUyecKux pabot. BblgeneHve B ykasaHHOM MepeyHe nabopaTopHbIX pabor,
MPOBOAVMMbBIX /11 KOHTPONSA W OLEHKW, OCYLLECTB/AETCA  Yy4aCTHUKaMWU
obpasoBaTe/ibHOro npoiecca MCxXoAd W3  0COBEHHOCTe MNaHMPOBaHUA 1
OCHalleHns KabuHeTa u3Mkh. Tlpn  3TOM  0bGecrneymBaeTcs  OBMafeHue
06yyvaroLWMMNCA YMEHNSAMU MPOBOAUTL KOCBEHHbIE W3MEpPEeHWs, WCCefoBaHNA
3aBMCMMOCTEN  (JU3MYECKMX BEMYMH W TMOCTAHOBKY OMbITOB MO MpPOBEpKe
NpeLnOXeHHbIX rMnoTes.

Bonblioe BHMMaHWe YAeNnseTcs PeLleHUM0 PacYETHbIX M KauYeCTBEHHbIX
3apad. MMpy 3aTOM AnA pacyéTHbIX 3afay NPUOPUTETOM SABNAKOTCA 3afayvn C SIBHO
3afjaHHOIN (PM3MYECKO MOAE/bIO, NO3BONAIOLLME NPUMEHATb U3YUeHHble 3aKOHbI U



3aKOHOMEPHOCTW KakK M3 OJHOro pasfjenia Kypca, TaK M MHTerpupys 3HaHus us3
pasHbIX pasgenos. Jna KayeCTBEHHbIX 334a4 NPUOPUTETOM ABAAKOTCA 3a8[aHUSA Ha
00bACHEHWE NPOTeKaHUs (PU3NYECKMX ABMIEHWMIA M MPOLECCOB B OKPYXKatoLleit
XW3HW, Tpebytowme Bbl6Opa (M3MYECKOW MOAenn AN CUTyauuu MnpakTUKo-
OPUEeHTMPOBAHHOIO XapakTepa.

B cootBeTcTBMM C Tpe6oBaHuamm HProc COO K marepuaibHo-
TeXHUYeCKOMY 06ecrneyeHN0 Yy4yebHOro npouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YPOBHe cpeaHero o6LLero o6pasoBaHMs AO/MKEH N3yYaTbCA B YCNOBUAX
NpegMeTHOro KabuHeTa (IM3UKU MM B YCNOBUSAX MHTErPMPOBaHHOIO KabuHeTa
NpeaMeToB eCTECTBEHHO-HAY4YHOro uukna. B kabuHeTe (U3MKM LO/MKHO ObITb
HeobxoayMmoe flabopaTtopHoe 060pyfoBaHMEe [AN19 BbINONHEHWS YKa3aHHbIX B
nporpamme Mo (U3MKe YYeHUYECKMX MPakTUYecKux paboT M AeMOHCTpaLMOHHOe
obopyaoBaHue.

[eMOHCTpaunoHHOe 060pyAoBaHMe  (hOPMUPYETCA B COOTBETCTBUU C
MNPUHLMNOM  MWHUMaIbHOMN  [OCTaTOMHOCTM W 0b6ecneymBaeT  MOCTaHOBKY
MEePeYnCNIEHHbIX B MporpaMMe Mo (OM3MKe KIKYEBbIX AeMOHCTpauui Aans
NCCNefoBaHWUs  U3yYaeMbIX  SBMIEHWA W MPOLECCOB,  3MIMUPUYECKMX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHMWIA.

JlTabopaTopHoe 0060pyaOBaHWe [N YYEHUYECKMX MPaKTUYECKUX paboT
(hopmupyeTCca B BUAE TeMaTUYECKMX KOMIMJIEKTOB M 00ECrneumBaeTcs B pacyére
OAHOro KOMMJEeKTa Ha [BYyX oOydarowmxcd. TemaTtnyeckne KOMMNEKTbI
nabopatopHoOro 060pyaoBaHNA OO0/MKHbI ObiTb MOCTPOEHbI HAa KOMIMIEKCHOM
MCNO/Mb30BaHUM aHa/IOrOBbIX U LMMPOBbLIX MPUOOPOB, a TakkKe KOMMbHOTEPHbLIX
N3MePUTENbHBLIX CUCTEM B BUAE LUGPOBLIX NabopaTopuil.

OCHOBHbIMW LIENAMU U3YYeHNA (IM3NKN B 06LLEM 06pa3oBaHMm ABMISKOTCS:

* (hOpMUpPOBaHME MHTepeca W CTPeM/IeHMs 00YyYalroLWMXCA K Hay4yHOMY
N3YUYEHUIO MPUPOAbLI, PasBUTME WX WHTENNEKTYallbHbIX U TBOPYECKUX
CMoCcoGHOCTei;

* pasBuTUe NMpeacTaB/eHN A 0 HAy4YHOM MeETOZe MO3HaHUA U (hopMUPOBaHME
MCCNef0BaTe/IbCKOro OTHOLLEHMS K OKPYXKaOLMM ABMEHVAM;

* (popmypoBaHME HAYy4yHOIN0 MMWPOBO33PEHMS KaK pesyfbTata WU3y4yeHus
OCHOB CTPOEHUA MaTepun U PyHAAMEHTa/IbHbIX 3aKOHOB (IU3NKN;

* (hOpMUpPOBaHME YMEHMI OOBACHATb SABMIEHUA C  MCMO/Ib30BAHNEM
(hM3NYECKMX 3HAHWIA N HAYUHbIX [10Ka3aTe/IbCTB;

* (hopMUpOBaHME MPEACTaB/IEHWIA O POMM (U3MKK AN Pa3BUTUA LAPYrUX
€CTECTBEHHbIX HayK, TEXHUKWN 1 TEXHO/OT WA

JOoCTKeHWe 3aTUX Ueneil 06ecrneynBaeTCsa peLleHneM Cnefyrowmx 3ajay B
npouecce M3y4veHns Kypca QpusnkKmn Ha ypoBHe cpeaHero obLuero obpasosaHus:



* MpuoGpeTeHMe  CUCTEMbl  3HaHWMIA 06  0OWMX  (DM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/IOYas MEXaHuKY,
MONEKYNAPHYO  (IU3NKY, 3NeKTPOAMHAMUKY, KBaHTOBYH) (WM3NKY W
3/1EMEHTbI aCTPOU3NKN;

e (hopMUpOBaHME YMEHWIn MPUMEHSATb TEOPETUYeCKMe 3HaHusA  A4nd
0ObACHEHNA  (PU3NYECKUX SBNEHWA B MpUpoge W ANA  NPUHATUA
MPaKTUYECKNX PeLleHniA B NOBCEAHEBHOW XN3HMW;

* OCBOEHME CMOCOO0B peLleHnst pPas3/INYHbIX 334a4 C SABHO 3aaHHOM
(hn3nyecko Mofenbto, 3aday, MoApasyMeBaroLMX CaMOCTOATE/IbHOe
co3fiaHne r3NYecKom Moaenn, aleKBaTHON YCNOBUSAM 3adaun;

* MOHUMaHMe (U3NYECKMX OCHOB W MPUHLMUMNOB AEWUCTBUA TEXHUYECKMX
YCTPOWCTB M TEXHONOMMYECKMX MPOLECCOB, MX BIMSHUA HA OKPY>KAHOLLLYHO
Cpeay;

* OB/afeHNe MeTofdamy CamMOCTOATE/IbHOrO MAaHMPOBaHWSA W MPOBeAeHNS
(hbM3NYECKMX IKCMEPUMEHTOB, aHasm3a MU UHTepnpeTaumMm WHpopMaumu,
onpegeneHns LOCTOBEPHOCTUN MOTYYEHHOr0 pe3y/bTara;

* CO3[jaHve YCNoBWIA AN Pa3BUTUSA YMEHWIN NMPOEKTHO-MCCeA0BaTe/IbCKON,
TBOPYECKON AeSATENbHOCTM.

Ha wn3sydeHne ¢m3nkm (6a30Bbii YPOBEHb) Ha YPOBHE cpefHero o6Luero
obpasoBaHua otBoamMTCA 136 yacos: B 10 Knacce - 68 yacoB (2 yaca B HefienNto), B
11 knacce - 68 yacoB (2 4aca B Hefiefio).

Mpegnaraemblii B nporpaMMe Mo (OU3MKe rMepeyveHb /1a60paToOpHbIX |
MpaKTUYeCKMX paboT SBNSAETCA PEeKOMEHAOBaHHbIM, YUWUTeNb AenaeT Bbl6op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C Y4YETOM WHAMBUAY&IbHbIX
0C006EeHHOCTEN 00yyatoLLMXCA.



COLAEPXAHVNE OBYYEHNA
10 KNNACC

Pasgen 1. ®u3smkKa n MeTofbl HayyHOro no3HaHuA

PusnKa - Hayka 0 npupoge. HayuHble METOAbl MO3HaHWA OKPY>KaroLLEero
MUpa. Ponb  3KCnepumMeHTa U Teopuu B Mpouecce MO3HaHWA NpPUPOAbL.
SKCMEPUMEHT B (PU3MKe.

MogenvpoBaHue (U3NYECKNX SIBMIEHWIA M NPOLIECCOB. Hay4yHble rvnoTesbl.
Pur3nyeckne 3akoHbl 1N Teopun. [paHnLbl NPUMEHUMOCTU (PU3MYECKNX 3aKOHOB.
[MpUHLMN COOTBETCTBUS.

Ponb 1 MecTo m3nKM B (hOpMMPOBAHUN COBPEMEHHOM HAy4YHON KapTWHbI
MMpa, B NPaKTUYECKON AeATe/IbHOCTU NH0MEN.

JemMoHCcTpayun

AHanorosble ¥ UU(POBbIE U3MepPUTENbHbIE MPUOOPLI,  KOMMbHOTEPHbIE
[AaTUNKMN.

Pasgen 2. MexaHuKa

Tema 1. KuHemaTUKa

MexaHunyeckoe AuxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABWKEHUS.
CucTtema oTcUéTa. TpaeKTopus.

[MepemeLeHne, CKOpPOCTb (CpeaHsAs CKOPOCTb, MrHOBEHHAd CKOPOCTb) W
YCKOPeHVe MaTepuasibHON TOYKW, UX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoXkeHue rnepemMeLLeHNn N CNOXeHWe CKOPOCTENA.

PaBHOMepHOe M pPaBHOYCKOPEHHOe MPAMONMHENHOe [ABWKeHMe. [ padimkm
3aBMCUMOCTW  KOOpPAWHAT, CKOPOCTW, YCKOPeHWs, nyTm W NepeMeLeHuns
MaTepuasibHON TOYKM OT BPEMEHM.

CB0bOHOE NageHue. Y CKopeHre CBOOOLHOIO NafjeHus.

KpuBonuHeiHoe  [ABMXXKeHWe.  [IBMXKeHME  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSAHHOI MO MOAY/H0 CKOPOCTbO. YTN0Bas CKOPOCTb, NIMHENHas
CKopocCTb. MNepuog 1 yacToTa obpalleHuns. LIeHTpoCcTpeMuTeIbHOE YCKOPEHME.

TexHNYeckne YCTPOMCTBA W MPaKTUYECKOE MNPUMEHEHWE:  CMMAOMETP,
[BV>KeHMEe CHapsAoB, LenHble U peMEHHbIe nepejayn.

[eMoHCcTpayun

Mopgenb cuctembl OTCYETA, WNMKOCTPALMA KMHEMATUUECKUX XapaKTEPUCTUK
[BWKEHWS.

[Mpeobpa3oBaHme ABMXXEHWNIA C UCMO/b30BAHNEM MPOCTbIX MEXaHNU3MOB.

[MageHne Ten B BO3AyXe M B pa3peXxeHHOM NpoCTpaHCTBe.

HabntogeHve ABWXKeHUs Tena, OPOLUEHHOro Noj Yr/ioM K TFOPU3OHTY U
FOPU30HTA/TLHO.



13mepeHve yCKopeHus CBOOOLHOIO nafeHus.

HanpaBneHne CKOpoCTU NpU ABMXEHUN MO OKPY>KHOCTU.

YUeHNYecKuii aKCnepuMeHT, nabopaTopHble paboThl

3yyeHne HepaBHOMEPHOrO [ABVDKEHWA C Liefbl0 OnpeaeneHns MrHOBEHHOM
CKOpOCTW.

ccnepoBaHue COOTHOLLEHWUA MeXay NyTAMKW, MPOMAEHHbIMKM TenoM 3a
nocnefoBatefibHble  paBHble MPOMEXYTKM BpPEeMEHU nNpu  PaBHOYCKOPEHHOM
ABWKEHUN C Ha4Ya/IbHOW CKOPOCTbIO, PaBHOIN Hy/O.

3ydeHmne ABMKEeHNA LIapuKa B BA3KOMN XKNLKOCTW.

3yyeHmne ABMKeHWA Tena, 6POLLEHHOM0 rOpPU30HTa/TbHO.

Tema 2. JuHamMmnka

MpuHUMN  OTHOCUTenbHOCTM  Tanuned.  [lepBblii  3aKOH  HblOTOHa.
HepunasibHble CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuumn cun. BTopoi 3akoH HbHOTOHa
A9 MaTepuasibHOM TOYKK. TpeTuii 3aKoH HbloTOHA Ana MaTepuaibHbIX TOYEK.

3aKOH BCemMUpHOro TAroteHua. Cuna TsKecTW. [lepBad  KoCMUYecKas
CKOPOCTb.

Cuna ynpyrocTtu. 3akoH IN'yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOA, CKOMbXeHWs, kadeHus). Cuna TpeHus. Cyxoe
TpeHne. Crna TPeHUA CKOJMbXEHUA U cuia TpeHus nokos. KospduuneHT TpeHus.
Cuna conpoTmBEHNA NPU ABMXXEHUM Tena B XXMAKOCTU WA rase.

[MocTynartesnibHOe ¥ BpalaTe/lbHOe ABV)KEHME abCoMOTHO TBEPLOro Tena.

MOMEHT Cu/lbl OTHOCUTENIbHO OCK BpalleHus. [1nedyo cunbl.  YcnoBus
paBHOBeCUA TBEPAOro Tena.

TexHMYecKne YCTPONCTBA M NPaKTUYECKOe MPUMEHEHME: MOALIMMHUKN,
[BVXXEHNe UCKYCCTBEHHbIX CMYTHWKOB.

[eMoHCcTpayun

#BNeHne nHepumn.

CpaBHeHWe Macc B3aMOLENCTBYOLWMNX Tef.

BTopoit 3aKoH HbloTOHa.

3mepeHne cun.

CnoxxeHue cun.

3aB1CMMOCTb CW/Ibl YNPYTOCTH OT AehopMaLnn.

HeBecomocTb. Bec Tena npn yCKOPEHHOM NoAbeMe U NafeHun.

CpaBHeHMe cuUN TPeHUs NMOKOA, KaYeHUs U CKOJbXXeHWS.

Ycnosus paBHOBeCUs TBEPAOro Tena. Buabl paBHOBECUS.

YYeHNYecKunid IKCnepuMeHT, nabopaTopHble paboThl

3yyeHmne ABMKeHNsA BpycKa N0 HaK/IOHHOW MI0CKOCTU.



iccnefoBaHWe 3aBMCUMOCTU CWU YMPYTOCTW, BO3HUKAIOLWMX B MPYXUHe Y
Pe3HOBOM 06pasLe, 0T UX Aedhopmaunn.

ccnepoBaHne  ycnoBuiA  paBHOBECUS TBEPAOro Tena, MMEHOLLEro OCb
BpaLLeHus.

Tema 3. 3aKOHbI COXpaHeHNA B MexaHUKe

MnynbC MaTepuasnbHOM TOYKM (Tena), CUCTEMbl MaTepUasibHbIX TOYEK.
MnynbC cuibl U U3MEHeHWe uMMy/fbca Tena. 3akKOH COXpaHeHWUA umnysbea.
PeakTnBHOE [BMKEHME.

PaboTta cunbl. MOLLHOCTb CUMbI.

KnHeTnyeckass aHeprus matepuasibHOM TOYKW. Teopema 06 W3MEHEHWU
KWHETMYECKOIN 3Hepruu.

[MoTeHUManbHas 3Heprus. [MoTeHUManbHas 3Heprus ynpyro
AeOpMMPOBaHHOM  MPYXXUHBLL.  [loTeHuManbHas  3Heprnsa  Tena  BOGM3M
MOBEPXHOCTM 3eMN.

[MoTeHUMaNbHble U HEMOTeHUWa&IbHblE  CUSIbl. Cesizb  paboThl
HENOTEHUMaNbHbIX CU/1 C U3MEHEHVMEM MeXaHWYeCKOM 3Hepruyv CUCTEMbI Tesl.
3aKOH COXpaHeHMsi MexaHN4YeCKOoW 3Heprum.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHnyeckne YCTPOMCTBA M NPAKTUYECKOe NPUMEHeHMe: BOAOMET, KOMép,
MPYXXUHHbIV MUCTO/ET, ABUMXEHME PaKeT.

JeMoHCcTpayun

3aKOoH coxXpaHeHus UMMy bCa.

PeakTMBHOE [BMKEHWE.

[Mepexof NOTEHUMaNIbHOW 3HEPr B KMHETUYECKYIO 1 0BpaTHO.

YUeHNYecKuii aKCnepumMeHT, nabopaTopHble paboThl

3yyeHne abCONOTHO Heynpyroro ygapa € MOMOLLbI [BYX O4MHAKOBbIX
HUTAHbIX MasATHUKOB.

ccnepoBaHue cBA3WM paboTbl CUbl C M3MEHEHMEM MeXaHMYeCKON 3Heprum
Tena Ha NpuMepe pacTaXeHUs Pe3rHOBOIO XryTa.

Pasgen 3. MonekynsapHaa @pusnka n TepmognHamMmmnka

Tema 1. OCHOBbI MONEKYNSAPHO-KNHETUYECKON Teopum

OCHOBHbIe MOMOXEHUSA MOJIEKYNAPHO-KMHETUYECKOW TEOPUU M UX OMbITHOE
obocHoBaHVe. bpoyHoBCKOe [ABWXeHMe. [Anddysna. Xapaktep ABWKEHUA 1
B3aMMOAENCTBUA YacTuy, BewlecTBa. Mogenm CTPOEHWA ras3oB, XXWLKOCTER U
TBEPAbIX TeN N 06bACHEHME CBOMCTB BeLLecTBa Ha OCHOBe 3TUX Mogenein. Macca u
pasmMepbl Monekyn. KonnyecTtso BellecTBa. [locTosHHasa ABoraapo.

Tennosoe paBHoBecue. TemnepaTypa 1 eé nsmepeHve. LLikana temnepatyp
Llenbcus.



Mogeno  ungeanbHoro rasa. OCHOBHOE  ypaBHeHVWE  MONEKYNApPHO-
KWHETMYECKON Teopun unfeasbHOro rasa. AGCOMOTHas TemnepaTypa Kak mepa
CpefHen KMHETUYECKOWM 3Hepruv TenioBOro [ABWdKeHWs uvactuy rasa. Llkana
Temnepatyp KenbBuHa. Ma3oBble 3aKOHbI. YpaBHeHWe MeHpeneea-KnanenpoHa.
3akoH [anbToHa. M3onpouecchl B MAea/IbHOM rase C MOCTOAHHbIM KOMNMYECTBOM
Bewectea. [padmueckoe npeacTaBneHWe W3OMPOLECCOB: M30TepMa, M30Xopa,
n3obapa.

TexHNYeckne YCTpoOMCTBA W MPaKTUYECKOe MPUYMEHEHMe: TepMOMETP,
GapomeTp.

JeMoHCcTpayun

OnbITbl, [A0OKasbiBalOLWMe AWCKPETHOE CTPOeHMe BellecTsa, QoTtorpadum
MOJIEKY/T OPraHUYeCKNX COeJUHEHNIA.

OnbITbl MO ANAGY3nK XXNLKOCTEN U ra3oB.

Mogesib 6pOyHOBCKOr0 ABUXEHUS.

Mogenb onbita LLITepHa.

OnbIThbl, [0KasblBatoLLme CyLLecTBOBaHMe MEXXMOeKyNAPHOro
B3aMMOAENCTBUS.

Mogenb, nniCTpupytoLwas NPUpPoay AaBNeHNs rasa Ha CTeHKWU cocyaa.

OnbITbl, WANOCTPUPYIOLLNE ypaBHEHWE COCTOSHUSA WAeasIbHOro  rasa,
M30MNPOLIECChI.

YUeHNYeCcKunin aKCnepumMeHT, nabopaTopHble paboThl

OnpegeneHne Maccbl BO3JyXa B K/1aCCHOW KOMHaTe Ha OCHOBE M3MepeHuit
06bEMa KOMHaTbI, JaBneHns 1 TeMnepaTypbl BO3AyXa B Hel.

ccnefoBaHWe 3aBUCMMOCTI MeXAY MapameTpaMy COCTOAHUS PaspeXxeHHOro
rasa.

Tema 2. OCHOBbI TEPMOANHAMUKN

TepmoguHammyeckas cuctema. BHYTpPeHHAA 3HEprus TepMOAMHAMUYECKOM
CUCTEMbI M CNOCOObI €€ n3mMeHeHNs. KoinyecTBo TennoThbl U paboTta. BHYTpeHHAS
9Hepruss  OAHOATOMHOINO  WAeasibHOro  rasa. Bugbl  Tennonepegayw:
TEenIoNpPoOBOAHOCTb, KOHBEKLMSA, U3NlyYyeHne. Y enbHaa Tenn08MKOCTb BeLLecTBa.
KonunyecTtso TennoTbl Npu Tenaonepeaaqe.

MoHATME 06 agmabaTHOM npouecce. [epBbli 3aKOH TepMOAMHAMUKW.
[MpuMeHeHVe MepBOro 3akoHa TepMOoAMHaMUKW K u3onpoueccam. [ paduyeckas
NHTepnpeTauuns paboThbl rasa.

BTopoit 3aKoH TepMoagnHamMmnK1. HeobpaTMOCTb MPOLLECCOB B NMPUPOAE.

Tennosble  MawwHbl.  TMpUHUMNBLI  OEACTBAA  TEMIOBbIX  MallWH.
[Mpeobpa3oBaHNA 3HepPrMM B TEMJIOBbIX MalMHax. KoapduumneHT nonies3Horo
[EACTBMS TennoBoM MawmHbl. Liukn KapHO M ero Koagh(hMumeHT Mone3Horo
[eCTBUA. DKOMOrMyeckme npobnembl TEMIOIHEPTETUKMN.



TexHMYecKne YCTPOCTBA W  MNpaKTUYeCKoe MPUMEHEHWE:  ABuUraTtesb
BHYTPEHHEro cropaHusi, 6bITOBOM X0NOAWUNbHUK, KOHANLMOHEP.

JeMoHCcTpayun

A3MeHeHWe BHYTPEHHe 3Hepruy Tena Mpu COBepLUeHWM pPaboTbl: BbINET
NPO6KN M3 OYTbINKM NOJ AEACTBMEM CXATOro BO34yXa, HarpeBaHue 3agvpa B
NaTyHHON TPy6Ke NyTéM TpeHus (BMAEOAEMOHCTPaLMS).

13mMeHeHWe BHYTpPeHHel aHeprumn (TeMnepaTypbl) Tena npv Tennonepegaqe.

OnbIT no afgmabaTHOMY paclMpeHnto Bo3gyxa (ONbIT € BO3A4YLUHbLIM
OrHVBOM).

Mogenu napoBor Typ6uHbI, ABUraTeNs BHYTPEHHErO CropaHns, peakTUBHOMO
ABuratens.

YUeHN4ecKunil IKCnepumMeHT, nabopaTopHble paboThl

3mepeHve yaenbHOM Tenn10éMKOCTH.

Tema 3. ArperaTHble COCTOSAHNSA BellecTBa. PasoBble Nnepexosbl

[Mapoobpa3oBaHne M KOHAeHcaums. McnapeHune n KuneHve. AGCOMOTHas U
OTHOCMTENbHAasA BMIAKHOCTb BO34yXa. HacblleHHbIA nap. YAenbHas TennoTa
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEHNS OT AaB/EHNS.

Teéppaoe Teno. Kpuctannuueckne n aMopdgHble Tena. AHU30TPOMUA CBOMCTB
Kpuctaninos. >Xuakue KpucTtaninbl. CoBpeMeHHble Mmatepuanbl. [1nasneHve w
Kpuctannmsaums. Y aenbHas TennoTa nnasneHns. Cyonumaums.

YpaBHEHME Ten10Boro GanaHca.

TexHnyeckne YCTPOWCTBA W MPAKTUYECKOE MPUMEHEHME: TUTPOMETP U
MCUXPOMETP, Ka/IOpUMETpP, TEXHOMOMNU MOMYYeHNS COBPEMEHHbLIX MaTepuasios, B
TOM YmnC/ie HAHOMATEPWNAIOB, 1 HAHOTEXHO/IOT U,

JeMoHCcTpayun

CBOMCTBa HaCbILLEHHbIX MapoB.

KunneHvie npy NOHWXXEHHOM [aB/1IEHUN.

Cnocobbl 3MePeHNs BaXXHOCTW.

HabntogeHve HarpeBaHus 1 NiaBfeHNs KPUCTa/IIMYECKOro BeLLECTBa.

JeMOoHCTpauma KpUCTasinos.

YYeHN4ecKuin aKcnepumMeHT, nabopaTopHble paboThl

I3mepeHre OTHOCUTE/IbHOW BIAXKHOCTM BO34YyXa.

Pasgen 4. 9neKTpoAnHaMuKa
Tema 1. SneKTpocTaTMKA
AnekTpmzaumsa Ten. DNeKTpUYecKuin 3apsad. [Ba Buaa 3MEeKTPUYHECKUX
3apAfoB. [NpOBOAHMKKM, AMSNEKTPUKU M MONYNPOBOAHUKK. 3aKOH COXpaHeHWs
3NEKTPUYECKOr0 3apsasa.
B3anmopgencTeue 3apagoB. 3akoH KynoHa. ToYeyHbl 3N1eKTPUYECKUIA 3apsa.
AnekTpuyeckoe none. Hanps>KEHHOCTL  anekTpuyeckoro nong. [MpuHUMN



CynepnosnuUmMm 3MeKTPUYECKMUX MoNei. JIMHUM HanpsXKEHHOCTN 3NEKTPUYECKOro
rnons.

Pabota cun  anekTpocTatMyeckoro  nond.  lloTeHuman.  Pas3HOCTb
noteHumanoB. T[IPOBOAHUKN U [OWINEKTPUKN B 3/1EKTPOCTATUYECKOM  MOJeE.
[nanekTpuyeckas NPoOHMLAEMOCTb.

ANeKTPOEMKOCTb. KoHAeHcaTop. O/IeKTPOEMKOCTL MIOCKOro KOHAeHcaTopa.
AHeprus 3apsXKeHHOro KoHAeHcaTopa.

TexHNYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHMe: 3/1eKTPOCKOM,
3NEKTPOMETP, 3/IeKTPOCTaTUYeCcKas 3almuta, 3a3eM/IeHue  31eKTponprbopos,
KOHZEHCATOp, KONMPOBa/ibHbIA annapar, CTPYMHbIA NPUHTEP.

JeMoHCcTpayun

YCTPOMCTBO U NPUHLMN AEACTBUA 3M1IEKTPOMETPA.

B3anmofencTBMe HasNeKTPU30BaHHbIX Tefl.

ANeKTPUYeCKoe Nose 3apsXKEHHbIX Tefl,

[MPOBOAHMKM B 3/1eKTPOCTATUYECKOM MOJE.

AnekTpocTaTnyeckas 3awmra.

[N3NeKTPUKM B 3/1eKTPOCTATUYECKOM MOJe.

3aBMCUMOCTb  3/IEKTPOEMKOCTM  MJIOCKOTO  KOHAeHcaTopa OT  nJowanm
MNaCTUH, PaCCTOAHNA MEXAY HUMWN U AN3NEKTPUYECKON NPOHULIAEMOCTW.

DHeprunsa 3aps>KeHHOro KoHAeHcaTopa.

YUeHNYeCKuii SKCNeprMeHT, NabopaTopHble paboTbl

13mepeHme aneKTPOEMKOCTU KOHZEHcATOopa.

Tema 2. IMOCTOAHHBIN 3M1EKTPUYECKNIA TOK. TOKWN Bpas3/INYHbIX cpeaax

ANEKTPUYECKNA TOK. YCNOBUA CYLLECTBOBAHUSA 3MEKTPUYECKOr0 TOKa.
NcTOUHMKM ToKa. Cuna ToKa. MOCTOSAHHBIN TOK.

HanpsykeHne. 3akoH Oma And yyacTka Lenw.

ANeKTpUYecKoe COMpPOTUBEHVE. YAenbHOe COMPOTUB/IEHME BeLLeCcTBa.
[MocnefoBaTenbHOE, NapasinenbHoe, CMeLaHHOe CoefIMHeHVE NPOBOAHUKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH J[pkoynsa-fleHua.  MoOLWHOCTb
3NIEKTPUYECKOr0 TOKa.

ANEKTPOABMKYLLAA CUla U BHYTPEHHEEe COMNPOTUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa nsi NoNHOW (3aMKHYTOW) aNeKTPUYecKoi uenv. KopoTkoe 3amblKaHMe.

ANeKTPOHHas  MPOBOAMMOCTb  TBEPAbIX  METa//IoB.  3aBUCMMOCTb
COMPOTUB/IEHNA META/INIOB OT TemnepaTypbl. CBePXNPOBOANMOCTb.

ANeKTPUYECKNiA TOK B BakyyMe. CBOINCTBA /IEKTPOHHbIX My4KOB.

[MonynpoBOAHUKMN. CobCTBeHHan " npumecHas MPOBOAVMMOCTb
nonynpoBoAHUKOB. CBoOIMCTBa p-n-nepexoga. MonynpoBogHNKOBbIE MPUOOPI.

JNeKTpUYeCcKnMin  TOK B pacTBopax W  pacniaeax  3/1eKTPONTOB.
ANeKTPONNTMYECKasa aMccoumaums. SNeKTponms.



ANeKTpUYeCcKNini ToK B rasax. CaMOCTOSATE/IbHbIA U HECamMOCTOSTENbHbIN
pa3pag. MonHusa. MNnasma.

TexHnueckne YCTPONCTBA W MPaKTUYECKOE MPUMMEHEHME: aMnepMmeTp,
BO/MIbTMETP, peocTaT, WCTOYHWMKM TOKa, 3MeKTpOoHarpeBaTe/ibHble Npuoopsl,
3N1EeKTPOOCBETUTENbHbIE NPMOOPLI, TEPMOMETP CONPOTUB/EHMS, BaKYYMHbIN AVOA,
TEepMUCTOPbI N POTOPE3NCTOPLI, NONYNPOBOAHNKOBLIV ANOA, Fa/lbBaHMNKa.

JeMoHCcTpayun

3MepeHne Cusibl TOKa U HamnpsXKeHus.

3aBMCUMOCTb COMPOTUBAEHUS LMAMHAPUYECKUX MNPOBOAHUKOB OT A/INHbI,
nnoLwaam nonepeyHoro ceveHnst U Matepuana.

CMeLlaHHOe CoeIMHEHNE MPOBOAHMKOB.

MpsMoe M3MepeHMe 3MeKTPOABMXKYLLEA Ccubl.  KOpoTKoe 3aMblKaHue
raNbBaHWYECKOro 3/IEMeHTa U OLEHKa BHYTPEHHErO COMPOTUBIEHNS.

3aBMCMMOCTb CONPOTMB/IEHNA META/I/IOB OT TEMMEPATYPbI.

MpOBOANMOCTb 3NEKTPONTOB.

ckpoBoli pa3pag 1 NpoBOAMMOCTL BO3AyXa.

O/ HOCTOPOHHSS MPOBOAUMOCTb AMOAA.

YUeHNYECKNii IKCNEPUMEHT, NabopaTopHble paboThbl

3yuyeHne CMeLLaHHOro CoeivHEHNS PE3NCTOPOB.

3MepeHne 3M1eKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W €ro BHYTPEHHEro
CONPOTUBEHUS.

HabntoaeHne anekTponmsa.

MexXnpeaMeTHbIE CBA3Y

N3yyeHune Kypca m3nkmy 6a30Boro ypoBHa B 10 Knacce OCYLLECTBASETCS C
YUYETOM cofepKaTeslbHbIX MEXMPEeAMETHbIX CBA3EM C Kypcamu MaTemaTuKu,
oronorum, Xmummnn, reorpanumn n TEXHONOr M.

Me>KnpegMeTHbIE MOHATMSA, CBA3aHHblE C M3Y4YeHWEM METOAOB Hay4YHOro
MO3HAHWS: ABMEHME, HayuHbln (DaKT, runoTesa, (M3nMyeckas BENNYMHA, 3aKOH,
Teopusi, HaGNIOAEHME, IKCMEPUMEHT, MOAENMPOBaHME, MOLESb, U3MEPEHME.

MaTemaTuKa: peLleHNne CUCTEMbl YPaBHEHWA, NMHeNHas  yHKUuS,
napabona, runepbona, Ux rpauknM U CBOWCTBA, TPUrOHOMETPUYECKME (YHKLNN:
CUHYC, KOCUHYC, TaHI€HC, KOTaHIeHC, OCHOBHOE TPMIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI U MX MPOEKLMM Ha OCU KOOPAMHAT, CIOXKEHME BEKTOPOB.

Buonorns: mMexaHW4eckoe [BWKEHVE B XMBOW Mpupoge, anddysus, ocmoc,
TennoobMeH XMBbIX OpraHuM3MoB (BMAbI Tensonepeaayn, Tenn10Boe PaBHOBECKUE),
3NEKTPUYECKMEe SBNEHNS B XXUBOI NPUpoSe.

Xnumus: AUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB M MOJIEKY/T, MO/b
BELLECTBA, MOMAPHas Macca, TErnoBble CBOWCTBAa TBEPALIX Tef, XWUAKOCTEN U



rasoB, 3MEKTPUYECKME CBOICTBA METANNIOB, 3NEKTPONUTUYECKas AuccoLmaums,
ra/bBaHMKa.

[eorpadus: BNaXHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

TexHonorus: NpeobpasoBaHNe ABVIXKEHWIA C WUCMOMb30BAHMEM MEXaHW3MOB,
YUYET TPEeHUs B TEXHMKE, MNOALIMMHMKKA, WCMOMb30BaHNE 3aKOHA COXPaHeHWs
UMNynbCca B TeXHWKe (pakeTa, BOAOMET W Apyrue), ApuraTenlb BHYTPEHHEro
CropaHus, naposast TypouHa, ObITOBOI XONOANNbHUK, KOHAWULMOHEP, TEXHOMOMUN
MOMyYeHMs] COBPEMEHHbIX MaTepuanoB, B TOM YuCle HaHOMaTepuanoB, WU
HAaHOTEXHOMOr MK, 3NeKTPOCTaTUYeCcKas 3alluTa, 3a3eMIeHne 31eKTPonprbopos,
KCEepOKC, CTPYHbIIA NpUHTEP, 3NeKTPOHarpeBaTe/bHble npuéopsl,
3/1EKTPOOCBETUTE/IbHbIE NPUOOPLI, FaIbBAHMKA.

11 KJTACC

Pasgen 4. 9neKTpoAnHamMuKa

Tema 3. MarHMTHoOe none. NeKTPoOMarHUTHas NHAYKUUSA

[MOCTOSAHHbIE ~ MarHuTbl.  B3aumopencTBMe  MOCTOSHHbIX ~ MarHWTOB.
MarHmTHoe none. BeKTOp MarHWTHOW WHAYKUUW. TlpyvHUMn  cynepnosvuum
MarHUTHbIX Nonei. JIMHUM MarHUTHOW WMHAYKUUW. KapTuHa NMHWUIA MarHUTHOM
NHOYKLUMN NMONA NOCTOAHHbLIX MarHUTOB.

MarHuTHOe Mosie MpoOBOAHMKA C TOKOM. KapTuHa JSMHWA  UHOYKUMK
MarHUTHOro nona [A/IMHHOrO NPAMOro MPOBOAHMKA WM 3aMKHYTOrO KOJbLEBOro
MPOBOAHUKA, KaTyLIKN ¢ TOKOM. OnbIT pcTefa. Baaumogeicteme NpoBOLHNKOB C
TOKOM.

Cwuna Amnepa, eé Mody/b N Hanpas/eHue.

Cuna JlopeHua, eé Moflynb 1 HanpaeneHue. [ABMKeHME 3apsKeHHON YacTuLbl
B OHOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

FBNeHMe 3NEKTPOMArHUTHOW WHAYKUMKW. T1OTOK BeKTopa MarHMTHOW
VHOYKUAW.  DNEKTPOABMKYLLAA Cuna  MHAYKUMW. 3aKOH  3M1eKTPOMarHUTHOM
NHOYKunn Papages.

BuxpeBoe 3neKTpuyeckoe rMose. JINEKTPOABMKYLLAA Cula WHAYKUUW B
NPOBOAHMKe, ABUXYLLEMCA NOCTynaTe/IbHO B OAHOPOAHOM MAarHUTHOM Mose.

[Mpasunno JleHua.

NHOYKTUBHOCTL.  FBNEeHWe  CaMOMHAYKUMW.  DNeKTPOoABMXKYyLlad cuna
CaMONHAYKLNN.

JHEpPrua MarHUTHOro NossA KaTyLUKX C TOKOM.

DNeKTpoMarHMTHOe none.

TexHNYecKne YCTPOMCTBA M MpPaKTUYECKoe MpPUMEHEHME: MOCTOAHHbIE
MarHuTbl, 3/1EKTPOMarHUThbl, 3M1EKTPOABUraTe/lb, YCKOPUTENN 3NeMEHTaPHbIX
4yacTul, UHAYKUWNOHHaA neyb.



JeMoHCcTpayun

OnbIT 3pcTea.

OTKNOHEHME 3NEKTPOHHOI0 NMyyKa MarHUTHbLIM MOJEM.

JINHUM MHAYKUUW MarHUTHOrO nons.

B3anmopgencTeue ABYyX NPOBOLHNKOB C TOKOM.

Cwnna Amnepa.

[JelictBue cunbl JTOpeHLa Ha NOHbI 3/1EKTPONNTA.

FABNeHVe 3NEKTPOMArHUTHOW UHAYKLMN.

[Mpasunno JleHua.

3aBMCMOCTb 3IEKTPOABMKYLLEN CUMbl UHAYKUMN OT CKOPOCTU M3MEHEHWS
MarHMTHOro MOTOKa.

FBNeHne camovHAYKLMW.

YUeHNYeCcKunin aKCnepumMeHT, nabopaTopHble paboThl

I3ydyeHne MarHUTHOro Noss KaTyLIKK C TOKOM.

ccnepoBaHue [AeACTBUA MOCTOAHHOIO MarH1Ta Ha pamky C TOKOM.

ccnepnoBaHue ABMEHUA 3N1EKTPOMarHUTHOW UHAYKUWN,

Paznen 5. KonebaHusi 1 BOJHbI

Tema 1. MexaHMYecKue 1 3N1eKTPOMarHNTHble KosiebaHns

KonebatenoHas  cuctema.  CBOGOAHbIE ~ MeXaHU4YeCKMe  KosiebaHus.
FapmMoHMYeckne KonebaHus. lMepuog, 4YacToTa, amnauvTyga M asa KonebaHWiA.
[PY>XXWHHBIA MaATHUK. MaremaTUyecKuini MasTHUK. YpaBHEHWe rapMOHUYECKNX
KonebaHwid. MpeBpaLleHne 3HEPTrMn NPU rapMOHNYECKUX KOsIebaHUsIX.

Kone6aTenbHblil KOHTYp. CBO6GOAHbIE 3MEKTPOMArHWUTHbIE KONebaHus B
naeanbHOM KO/iebaTe/IbHOM KOHTYpe. AHaNOrma Mexay MeXaHUYecKuMmn W
3N1EKTPOMArHMTHbIMU  KonebaHuamu. dopmyna TomcoHa. 3aKOH COXpaHeHWs
3Heprum B naeasibHOM KonebaTe/lbHOM KOHTYpE.

MpencTaBnieHne O 3aTyxaroWwmx KonebaHuaX. BbIHY)XAEHHbIE MeXaHU4YecKue
KonebaHms. Pe3oHaHC. BbIHY)XAeHHbIe 3/1EKTPOMAarHUTHbIE KOsiebaHus.

[MepeMeHHbIn  TOK. CWHyCOMAaNbHbIA  MepemMeHHbId  TOK.  MOLLHOCTb
MepeMeHHOro Toka. AMMAUTYAHOE W [eWCTBYIOLEe 3HaYeHMe CW/bl TOKa W
HanpsXXeHus.

TpaHcgopmaTop. Mpon3BOACTBO, Nepefdada M NOTPeBIeHNe 3EKTPUYECKOMN
3HEPrun. IKOMOTMYECKME PUCKM MPU MPOU3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCNONb30BaHNA 3/IEKTPOIHEPT M B NMOBCEAHEBHOW XM3HM.

TexHNYeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHWNE: 3MEKTPUYECKMIA
3BOHOK, FeHepaTop MepeMeHHOro TOKa, JIMHUW 3/1eKTponepesay.

JeMoHCcTpayun

ccnepoBaHue napameTpoB  KosiebaTesibHOM  CUCTEMbI  (MPYXXUHHBIA - WK
MaTemMaTUyeCcKNiAi MasiTHUK).



HabntogeHve 3aTyxaroLmx KonebaHuia.

ccnepoBaHue CBOMCTB BbIHY)XXAEHHbLIX KOMebaHWiA.

HabntofeHre pe3oHaHca.

CB0OOHbIE 3/1eKTPOMarH1THbIE KonebaHus.

Ocumnnorpammbl (3aBUCUMOCTM CUMbI TOKA M HaMpPsXXeHUs OT BPEMEHW) A/1s
3NIEKTPOMArHUTHbIX KOMebaHWi.

Pe3oHaHC npuv nocnefoBaTe/lbHOM  COEAMHEHUW  Pe3NCTopa, KaTyLUKu
WHAYKTMBHOCTM U KOHAEHcaTopa.

Mogenb MMHUK 3/1eKTponepeaaYun.

YUeHNYeCKuii aKCneprMeHT, NabopaTopHble paboTbl

ccnegoBaHue 3aBMCUMOCTI Nepuofa MasbiX KosebaHuil rpysa Ha HUTK OT
[JIMHBI HATW U MaccChbl rpya3a.

ccnepoBaHne  nepemMeHHOro TOKa B UenyM M3 MOC/efoBaTelbHO
COeAMHEHHBIX KOHEHCaTopa, KaTyLIKW 1 pe3ncTopa.

Tema 2. MexaHN4YecKue 1 3N1eKTPOMarHUTHbIe BOJHbI

MexaHn4eckre BOJHbI, YCMOBUS pacnpocTpaHeHus. [epuog. CKOpoOCTb
pacnpocTpaHeHUss W AJvHa BOSHbl.  [lonepeyHble M MPOAO/bHbIE  BOJHBI.
NHTephepeHLMA 1 AndpakUmna mexaHN4eCKnX BOJH.

3BYK. CKOpOCTb 3BYKa. (POMKOCTb 3BYKa. BbicoTa ToHa. Temop 3BYKa.

ANeKTPOMarHUTHbIe BOJHbI. Y CIOBUA U3/TyYeHUS 3/IEKTPOMArHUTHbLIX BOJIH.
B3anmHas opueHTaumsi BeKTopoB E, B, V B aneKTpomMarHUTHOW BosiHe. CBOWCTBA
3NIEKTPOMArHUTHbIX BOJH: OTPaXXeHWe, NpesiomsieHne, nonspusaums, aupaxums,
nHTepepeHUmsa. CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJTH.

LLIKkana aneKTpoOMarHUTHbIX BO/H. MNMpUMeHEHWe 3M1eKTPOMAarHUTHbIX BO/H B
TEXHUKE 1 ObITy.

[MpUHLMNbI PagMOCBA3N U TeNneBUaeHVs. Paguonokayms.

ANeKTPOMarHUTHOE 3arpsisBHeHVe OKPYXKatoLLeln cpefp!.

TexHNYeckne YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHME: MY3blKa/lbHble
MHCTPYMEHTbI, Y/bTPa3ByKoBas AMarHOCTMKA B TeXHUKE U MefuuuHe, pagap,
pagnonpuémMHuK, TeneBmu3op, aHTeHHa, TenegoH, CBY-neysb.

[eMoHCcTpayun

Ob6pasoBaHue 1 pacnpocTpaHeHne NonepeyHbIX U MPOAObHBLIX BOJH.

Konebntoweecsa Te10 Kak UCTOUHMK 3BYKa.

HabntogeHvie OTpaxXeHUs 1 MPesIoMIeHUS MeXaHUYeCKMX BOJTH.

HabntogeHve nHTepgepeHUmnn 1 audpakumm MexaHuyecKmnx BosH.

3BYKOBOW pe30HaHC.

HabntogeHve CBA3WM FPOMKOCTU 3BYKA W BbICOTbI TOHA C aMMIUTY[on U
4acToTON KonebaHwiA.



NccnefoBaHne  CBOWCTB  3M1EKTPOMAarHUTHbLIX — BOJH: OTpakeHwe,
npesniomseHne, Nonspusaunsa, Auppakumna, MHTepdepeHLms.

Tema 3. OnTUKa

eomeTpuyeckas onTuka. [IpAMONMHEHOe pacnpocTpaHeHVe CBeTa B
ofHopoAHoW cpefe. JTyd cBeTa. TOYeYHbI UCTOUYHUK CBETA.

OTpaxkeHVe cBeTa. 3aKOHbl OTpaXkeHus ceeTa. MOCTpoeHVEe U306paXKeHNIn B
M/IOCKOM 3epKasie.

[MpenomneHve ceeta. 3aKoHbI MPesioMeHns ceeTa. ABGCOMOTHbLIV MoKasaTeslb
npenomneHuns. [lo/fIHOe BHYTPeHHee OTpaxkeHue. [lpeaenbHblil Yroa MosHOro
BHYTPEHHET O OTPaXKEHUS.

Ancnepcuns ceeta. CNoXHbIA cocTaB 6enoro ceeta. LiBeT.

Cobuparowime u© paccemBarowme MH3bL.  TOHKas /nMH3a.  POKyCHOe
paccTosiHMe M OMNTUYecKas Ccuna TOHKOM /MH3bl. [MOCTpOeHMe M300paXKeHWUA B
cobvparoLMX 1 paccemBaroLMX NMH3ax. Popmyna TOHKOW /IMH3bL. YBeUYeHNe,
[laBaeMOe JIMH30M.

[Mpefenbl NPUMEHNUMOCTM FeOMeTPUYECKO OMTUKN.

BonHoBasa onTtuka. WHTepgepeHums ceeta. KoOrepeHTHble WUCTOYHUKM.
Ycnosus HabnogeHnss MakCUMyMOB M MUHUMYMOB B MHTep(epeHLMOHHOM
KapTuHE OT ABYX CMH(a3HbIX KOTepeHTHbIX NCTOYHWKOB.

Ondpakuma ceeta. OudpakumoHHast peliéTka. YCnosue HabnoaeHus
rNaBHbIX MaKCMMyMOB MNpW  NafjeHMM MOHOXPOMATMYECKOro CcBeTa Ha
ANPPaKUNOHHYIO PELLETKY.

MonsapusaLma ceeTa.

TexHMYecKne YCTPONCTBA W MPAKTUYECKOE MPUMEHEHME: O4YKK, Nyna,
(poToannapar, MNPOEKLUMOHHbLIA annapar, MWKPOCKOM, TenecKon, BO/IOKOHHas
ONTUKA, ANPPaKLMOHHAA PeLlBTKa, NoIApona.

[eMoHCcTpayun

[MpAMONIMHENHOE pacnpoCcTpaHeHWe, OTPaXKeHWe W MNPenoMIeHNe CBeTa.
OnTuyeckme npubopsbl.

[TonHoe BHYTpeHHee oTpaxkeHne. Mojenb CBETOBOAA.

ccnepnoBaHue CBOMCTB M3006paXXeHWI B IMH3AX.

Mopgenu MMKpoCcKona, Teneckona.

HabntogeHve HTepdepeHLmmn caeTa.

HabntogeHvie audpakumnm ceeTa.

HabntogeHne gucnepcun ceeTa.

[MonyyeHne crnekTpa c NOMOLLLH0 NPU3MBI.

[Mony4yeHne crekTpa ¢ NOMOLLI0 ANKDPaKLUNOHHON PELLETKN.

HabntogeHve nonspysanmmn ceeTa.

YYeHNYecKuin IKCnepumMeHT, nabopaTopHble paboThl



3MepeHune rnokasartens NpesioMIeHnst CTekna.
ccnepnoBaHue CBOMCTB M3006paXXeHWI B IMH3AX.
HabntofeHve gucnepcun ceeta.

Paznen 6. OCHOBbI creyynanbHOM TEOPUN OTHOCUTENIbHOCTU

paHMUbl  MPUMEHUMOCTM  KNAaCCUMYECKON  MexaHWKW.  TlocTynatbl
cneuuanbHOM TEOPUM OTHOCUTENILHOCTW: WHBApPWMaHTHOCTb MOAYNS CKOPOCTU
CBETA B BaKyyMme, MPUHLMM OTHOCUTENIbHOCTN SNHLLTENHA.

OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3amMej/ieHe BPEMEHU U COKpalleHue
[JINHBI.

3Heprus 1 NMNynbC PeNSTUBUCTCKON YacTULbI.

CBS3b MacChbl C 3HEPruen 1 MMNYIbLCOM PENATUBUCTCKON YacTuUbl. IHeEpPrus
MOKOS.

Pasgen 7. KeaHTOBas hm3mnka

Tema 1. SneMeHTbl KBAHTOBOM ONTUKN

®oToHbl. PopmMyna MNnaHKa CBA3M 3HEPrMn POTOHA C ero YaCTOTON. dHeprus
N UMNYNbC (POTOHA.

OTKpbITME U nccnegoBaHmne otoadekTa. OnbiTol A. I. CToNeToBa. 3aKOHbI
(hboToahpekTa. YpaBHeHVe DiHLWITeHA A1 PoToapdekTa. «KpacHas rpaHuLa»
(hoToadpdpexTa.

HasneHvie ceeta. OnbIThl . H. Jlebepesa.

XNMMYECKoe AeincTBMe CBETa.

TexHNYecKne YCTPOMCTBA W MPAKTUYECKOe MpPUMEHeHMe: (DOTO3/IEMEHT,
(hoToAaTUMK, CONHeUHasa b6atapesi, CBETOANOA.

JeMoHCcTpayun

P 0oTO3(h(HEKT Ha YCTAHOBKE C LIMHKOBOI NIACTUHOIA.

ccnenoBaHne 3aKOHOB BHeLLIHErO (hoToadideKTa.

CeeTtoguoa,.

ConHeyHas bartapes.

Tema 2. CTpoeHMe aToMa

Mogens atoma TomcoHa. OnbITbl Pe3epgopfa Mo paccesHMo a -yacTul.
[MnaHeTapHas Mopenb atoma. [locTynaTbl bopa. W3nyyeHwe M MOraoLleHue
(bOTOHOB NpW nepexofe atoma C OAHOI0 YPOBHSA 3Hepruv Ha Apyron. Bupgpbl
crnekTpoB. CreKTp YpPOBHEN 3Heprnm atoMa Bo40posa.

BonHoBble cBoWcTBa YacTul. BonHbl ge Bpoing. KopnycKynspHO-BO/THOBOM
Ayann3Mm.

CMOHTaHHOE 1 BbIHY>KIEHHOE N3/yYeHNe.

TexHuyeckne YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHME: CMEKTPasIbHbIN
aHanM3 (CrneKTpocKon), nasep, KBAHTOBbIA KOMMbIOTEP.



JeMoHCcTpayun

Mogesnb onbiTa Pesepdopaa.

OnpegeneHue ANMHbI BOSTHbI asepa.

HabntogeHvie NnHenyaTbIX CNEeKTPOB M3yYeHNs.

INaszep.

YUeHNYecKunin IKCnepumMeHT, nabopaTopHble paboThl

HabntogeHve NMHenYaToro cnekrpa.

Tema 3. ATOMHOe A4p0

SKCMepUMeHTbI, [0Ka3blBaloOLLMEe CMOXHOCTb CTpPoeHusa agpa. OTKpbITUe
pagnmoaktmBHocT.  OnbITbl  Pesepopga MO ONpefesneHnMto  cocTaea
PafMoaKTMBHOIO u3nydeHnsi. ColicTBa anbha-, 6eTa-, ramma-usnyyeHus.
BavsaHne pagnoakTUBHOCTY Ha XKMBble OpraHn3Mbl.

OTKpbITWE MPOTOHA W HelWTpoHa. HyknoHHas mopgenb fgpa eitseHbepra-
BaHeHKo. 3apsag agpa. Maccosoe uncno sapa. 3otonsl.

Anba-pacnag. INeKTPOHHbIA M MO3UTPOHHLIA  GeTa-pacnaf. [amma-
n3nyyeHue. 3aKOH pPagnoaKTUBHOIO pacnaja.

SHeprusa cBsA3v HYK/IOHOB B Afpe. AfepHble cunbl. JegekT maccol sapa.

AfepHble peakunn. [eneHne n CUHTE3 aaep.

AnepHbld peakTop. TepmOsiAEPHbIN CUMHTE3. [pobneMbl U NEepPCneKTUBbI
AAEPHON 3HEPTETUKM. IKOOTMYECKME acMeKTbl SAEPHON IHEPTETUKM.

AnemMeHTapHble YacTuubl. OTKPbITUE MO3UTPOHA.

MeToAbl HabMOAEHUA N perucTpaLmmy aieMeHTapHbIX YacTuL,

®yHAameHTa/IbHble B3aMMOAENCTBUA. EAMHCTBO (DM3MYECKON KapTUHBI MUPa.

TexHNYecKne yCTPONCTBA M MPaKTUYeCKoe NMpUMeHeHNe: LO3UMETP, Kamepa
BunbcoHa, f4epHbIn peakTop, aToMHas 6omba.

JeMoHCcTpayun

CUETUMK MOHU3NPYIOLLNX YaCTULL.

YUeHNYecKuin IKCNepuMeHT, nabopaTopHble paboThbl

ccnefoBaHue TpekoB YacTuL, (Mo rotosbiM poTOrpaguam).

Pa3sgen 8. 9n1eMeHTbl aCTPOHOMUN U aCTPOU3NKK

JTanbl pasBuUTUA acTpoHOMUW. TpUKIagHoe U MMPOBO33PEHYECKOoe 3HaUYeH e
aCTpPOHOMUW.

Bug 3Bé3gHoro Heba. Cos3Be3ams, ApKMe 3BE3Abl, MMaHeTbl, UX BUAUMOE
[BWKeHNe.

ConHeyHas cucTema.

ConHue. ConHeyHasa akTUMBHOCTb. WICTOUHMK 3Heprum ConHua M 3BE3[.
3B&34bl, MX OCHOBHblE XapaKTepUCTUKKW. [umarpamma «CrneKTpasibHbIA Knacc -
CBETMMOCTb». 3BE3[bl [NaBHON MOC/MeA0BaTe/lbHOCTU. 3aBUCUMMOCTb «Macca -
CBETUMOCTb» [/14 3BE&3[, INaBHOW MOCNeA0BaTe/IbHOCTU. BHYTpeHHee CTpoeHue



3B€34. CoBpeMeHHble NPeLCTaBNEHMA O NMPOUCXOXKAEHUU 1 3Bosounn CoHLa U
3BE34. JOTanbl XXN3HW 3BE3[.

MneuHbln TyTb - Hawa lanaktuka. lMonoxeHne wn aswkeHue ConHua B
["anakTuKe. Tunbl ranakTuk. Pagnoranaktuku u Ksasapbl. YepHble Ablpbl B 44pax
raflakTuK.

BceneHHas. PacwinpeHne BceneHHol. 3akoH Xab6na. PasberaHue ranaktuk.
Teopus bonbLIoro B3pbiBa. PENNMKTOBOE U3/yUeHNe.

MacwTabHast CTpyKTypa BceneHHoW. MeTaranakTuka.

HepeluéHHble npobnembl aCTPOHOMUN.

Y4deHnyeckvie HabnogeHns

HabntogeHns HeBOOPYXXEHHLIM T/1a30M C MCMO/Mb30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNI AN1A onpeaeneHns NoioXKeHNs HeGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLlapus n apkue 3sésapl.

HabntoaeHus B Teneckon J1yHol, nnaHeT, MneyHoro MNyTu.

O6o6ulatoLlee NOBTOPeHME

Ponb  (M3MKM W acTPOHOMWUM B  3KOHOMUYECKOW, TEXHOSOrMYecKoMu,
CoLMaNibHOM M 3TUYECKON cthepax AeAaTeNlbHOCTU YenoBeKa, Posib U MECTO (IU3NKU
1 aCTPOHOMUKN B COBPEMEHHOIN HayUHOI KapTMHE MUPa, PONb U3NYECKON Teopui
B (DOPMMPOBAHMM NPEACTaBMEHNA O (PU3NYECKOM KapTUHE Mupa, MeCTo
(hn3nyecKor KapTrHbI M1pa B 0OLLEM PALY COBPEMEHHbLIX eCTECTBEHHO-HAYUHbIX
NpeLCTaB/IEHNIA O NPUPOAE.

MexXnpegMeTHbIe CBA3N

N3yyeHme Kypca (m3nku 6a30BOro ypoBHs B 11 K/acce OCYLLECTB/AETCS C
YYETOM cofepyKaTeNbHbIX MEeXMNPeAMETHbIX CBA3e C KypcaMu MaTeMaTuKK,
oronorum, Xumnn, reorpaun 1 TeEXHONOT M.

Me>KnpeLMeTHbIE MOHATUA, CBA3AHHbIE C U3Y4YeHWEM MeTO[O0B Hay4HOro
MO3HaHWUA: ABMIEHWEe, Hay4HblA (hakT, runoTesa, (U3MYeckas BeNMUMHA, 3aKOH,
Teopws, HabNtoAeHWe, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAE/b, N3MEPEHME.

MaTemaTuKa: pelleHne CUCTEMbl YpPaBHEHWI, TPUrOHOMETPUYECKUe
(PYHKLMN: CUHYC, KOCUHYC, TaHTEHC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOe
TOX/JECTBO, BEKTOPbl U UX MPOEKUUN Ha OCUM KOOPAWHAT, CNOXEeHWe BEeKTOpOB,
MPOM3BOAHbIE 3M1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MOJ06USA TPEeYyrosibHNKOB,
onpefeneHve nnowann nnocKnx uryp n obbeéma Ten.

Buonorus: aneKTpUYeckne SABMEHMS B XXMBOW npupoge, KonebatesbHble
ABWKEHUS B XXMBOW MPUPOAE, ONTUYECKNE ABMIEHUA B XXMBOWN NpuUpoge, AencCTBue
pajmaLmnmn Ha >XMBble OpraHnu3Mbl.

Xumusa: CTPOEHUEe aTOMOB N MONEKY/, KPUCTa/IINYECKas CTPYKTypa TBEPAbIX
TeNl, MeXaHu3Mbl 00pa3oBaHMs KPUCT/UIMYECKON PeLIETKM, CheKTpasibHbIN
aHa/n3.



[eorpacmsa: MarHWTHble MNoOMtOCa 3eMn, 3a1eXW  MarHUTHbIX  PYA,
(hoTOCHLEMKA 3eMHOW MOBEPXHOCTU, NpeAcKasaHue 3eMIETPSCEHNA.

TexHonorua: NUHWWA  3NeKTpornepegad, reHepaTtop MNepemMeHHOro TOKa,
aNeKTpoaBuraTenb, WHAYKUMOHHASA MNedyb, pafap, PagvonpuémHuK, Tenesmsop,
aHTeHHa, TeneoH, CBY-reyb, NPOEKUMOHHbIA annapar, BOIOKOHHAasA OMTUKa,
COMHeYHas bartapes.



MITAHNPYEMBIE PE3YJIbTATbl OCBOEHUA TMPOITPAMMBI 110
PN3NKE HA YPOBHE CPEAHEIO OBLWWEIO OBPASOBAHUNHA

OcBoeHVe y4yebHOro npeameta «®dusnka» Ha YPOBHE CpefHero o6Llero
06pa3oBaHns (6a30Bblii YPOBEHbL) AO0MKHO 06eCMeUnNTb AOCTUMXKEHME CNeayHoLLMX
JMYHOCTHBbIX, MeTanpeAMEeTHbIX U NPeAMETHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

NTMYHOCTHbLIE PE3YJ/IbTATHI

JINYHOCTHbIEe pe3ynbTaTbl OCBOEHUSA YYebHOro npegmeTa «Pusnka» AOMKHbI
OoTpaxaTb TOTOBHOCTb W  CMOCOBHOCTb 0O6YyYalOWMUXCA PYKOBOACTBOBATLCA
ChOpMMPOBAHHOW BHYTPEHHEW MNO3ULMEA NIMYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpWEHTAaUMA,  NO3UTUBHbLIX  BHYTPEHHMX  YOEX[AEHWA,  COOTBETCTBYHILLMX
TPaAMUNOHHBLIM LEHHOCTSAAM POCCUIACKOro 0O6LLeCTBa, PacLUMpPeHne >XXU3HEHHOrO
onbiTa U ONbITa AeSATE/IbHOCTU B MPOLIECCE peann3auumnm OCHOBHbIX HarnpaBieHui
BOCMUTATE/IbHON AeATENIbHOCTW, B TOM YMC/IE B YaCTU:

1) rpaXXaaHCcKoro BOCNMTaHus:

C(hOPMMPOBAHHOCTb FPaXKAaHCKOM No3numnmn 0by4aroLLerocst Kak akTMBHOMO v
OTBETCTBEHHOI0 Y/IeHa POCCUINCKOro OOLLECTBA;

NPUHATUE  TPAAULMOHHBLIX  OBLLEYE/IOBEYECKMX — TYMAaHUCTUYECKUX W
EMOKPATNYECKNX LIEHHOCTEW;

rOTOBHOCTb BECTW COBMECTHYHO [eSATe/IbHOCTb B MHTEpecax rpaXKaaHCKOro
00LLecTBa, y4acTBOBaTb B CamMOynpaB/ieHUn B 06pa3oBaTe/IbHON OpraHn3aLnu;

YMeHWe B3aMMO/eNCTBOBATb C COLMaIbHbIMA MHCTUTYTaMU B COOTBETCTBUN C
NX DYHKUMAMWN N Ha3HAYEHVEM,;

FOTOBHOCTb K N'YMaHWUTapHOM M BONOHTEPCKOW AeATENbHOCTY;

2) NaTPMOTUYECKOr0 BOCNUTAHMA:

ChOPMMPOBAHHOCTb POCCUIACKOM rpaXkaaHCKOoA NOEHTUYHOCTMU,
naTpnoTn3Ma;

LIEHHOCTHOE OTHOLLUEHME K [OCYAapCTBEHHbIM CUMBOMAM, AOCTUXEHUSM
POCCUMCKNX YYEHBIX B 06N1aCTV PU3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 MNOBeAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaLMIO M NPUHUMATb OCO3HaHHbIE PELLEeHNS,
OPUEHTUPYACL Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEHHOCTW, B TOM 4YuC/e B
[esATeIbHOCTU YYEHOrO;

0CO3HaHWe IMYHOr0 BKNaga B MOCTPOEHME YCTOMUMBOIO ByayLIEro;

4) 3CTeTMYECKOro BOCNMUTaHUA:

3CTeTMYECKOe OTHOLLIEHME K MUPY, BKIHOYas 3CTETMKY Hay4yHOro TBOPYECTBa,
NpUCYLLEro U3NYECKOW HayKEe;



5) TpyA0BOro BOCNUTAHUS:

MHTEPEC K pa3/IMyHbIM cepaM NpodecCUOHanbHON AesTeNbHOCTN, B TOM
YMCre CBSI3aHHbIM C PU3NKON N TEXHUKOW, YMEHME COBEPLLIATb 0CO3HAHHbIN BbIOOP
Oyayuieit npoteccun 1 peann3oBbiBaTb COGCTBEHHbIE XKN3HEHHbIE MaHbl;

rOTOBHOCTb M CMNOCOOHOCTb K 06pa30BaHMIO 1 caMo0bpa3oBaHMIO B 061acTy
(hU3UKIN Ha NPOTSXKEHWNW BCEI YKU3HW;

6) 3KONOrnMYecKoro BOCNUTaHUSA:

ChOPMUPOBAHHOCTb  3KO/IOTMYECKON KYNbTYpbl, OCO3HaHWE rN06anbHOro
XapaKTepa 3K0N0rnM4ecknx npobnem;

NNaHMPOBaHWe N OCYLLECTB/IEHME AECTBUI B OKPYXKatOLLIEN cpefie Ha OCHOBE
3HaHWS Lieneil yCTONYMBOrO Pa3BUTUS YeN0BEYECTBA;

pacLUMpeHne onbiTa [AesTeNbHOCTN 3KOMOrMYEecKor HarpaBneHHOCTU Ha
OCHOBE MMEOLLIMXCSA 3HAHWUIA MO (HU3UKE;

7) LEHHOCTWN Hay4HOro MO3HaHWUSA:

chopMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLIEO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (DM3NYECKOIN HayKW;

0CO3HaHMe LEHHOCTM Hay4yHOW [esTeNbHOCTW, FOTOBHOCTb B MpoLecce
N3yyeHns  (M3NKM  OCYLLECTBAATb  MPOEKTHYH U WUCCNeA0BaTeNbCKYHO
NeATeNbHOCTb MHAMBUAYA/ILHO U B FPYMMe.

METAMNPEOMETHbBIE PE3Y/IbTATbI

[Mo3HaBaTeNbHble YHUBEPCA/bHbIE YUYebHble 1eNCTBUA
Ba3oBble 0rnMYecKne encTBus:
CaMOCTOATENIbHO  (hOPMY/NMPOBAaTb U aKTya/M3npoBaTb  Mpob6remy,
paccmaTpuBaTh e BCECTOPOHHE;
onpefensaTb LUeNN AesTeNbHOCTW, 3adaBaTb MapameTpbl M KPUTEPUU KX
ANOCTVKEHUS;
BbISIB/IATbL  3aKOHOMEPHOCTW M MPOTMBOPEUYUss B  paccMaTpuBaeMbiX
(hU3NYECKMX SBNEHUAX;
paspabatbiBaTb NiaH peleHns NpobsieMbl C YY4ETOM aHa/IM3a MMELWMXCS
MaTepuasibHbIX N HemMaTepuasibHbIX PeCYpCoB;
BHOCUTb KOPPEKTUBbI B 1eSTE/IbHOCTb, OLEHUBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLIEHMBATb PUCKW MOCNEACTBUIA AeSATENbHOCTY;
KOOPAMHMPOBaTb W BbINOMHATL  paboTy B YCNOBUAX  PeasbHOro,
BUPTYa/lbHOr0 Y KOMOUHNPOBAHHOIO B3aUMOAENCTBUS;
pa3BMBaTb KPeaTUBHOE MbILL/IEHNE MPU PELUEHUN XXN3HEHHbIX NPOG6/IEM.
Ba3oBble nccnefoBaTeNbCKue 4eCTBUSA:
BNageTb Hay4yHOW TEPMUHOMNOTMEN, KHOUYEBBLIMUA MOHATUAMU W METoAaMMu
(hM3MYECKOW HayKMU;



BafleTb HaBblKaMW Yy4eOHO-UCCNef0BaTe/IbCKOM U NPOEKTHOM AeATeNbHOCTM
B 06/1aCTV (M3NKM, CMNOCOOHOCTLIO M FOTOBHOCTLHO K CAMOCTOATE/IbHOMY MOUCKY
METOZO0B pelLeHns 3afjady (M3MYecKoro cofepXkaHus, NPUMEHEHUO pPasNUHbIX
METO/0B MO3HaHUS;

BfageTb BuUAaMW [OeATe/IbHOCTM MO MOMYYEHUKO HOBOFO 3HaHWSA, €ro
WHTEpnpeTaumnn, MpeobpasoBaHWio WM MPUMEHEHUIO B Pa3/INyHbIX Y4eOHbIX
cUTyaumsx, B TOM 4uc/ie Npu co3faHnm y4ebHbIX NPOEKTOB B 061aCTU (IU3NKK;

BbIABNATb MPUYMHHO-CNIEACTBEHHbIE CBA3WM W aKTyaiusuposatb 3agady,
BblABUraTb TUMOTe3y eé pelleHns, HaxoAuTb aprymMeHTbl ANA [oKasaTe/bCTBa
CBOMX YTBEPXAEHWIA, 3a7jaBaTb NapameTpbl U KPUTEPUN PELLIEHNS;

aHanM3npoBaTb MOJlyYeHHble B XOAe pPelleHus 3afadn  pesynbTarthl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCNOBUSIX;

CTaBUTb W (DOPMy/NMpoOBaTb COOBCTBEHHblE 3afayn B 06pa3oBaTe/IbHOM
[eATeNbHOCTW, B TOM YMC/Ie NPU U3YYEHUN (PU3NKMK;

[iaBaTb OLIEHKY HOBbIM CUTyauuaM, OLeHNBATb MPUOOPETEHHbIN OMbIT;

YMeTb MEPEeHOCUTb 3HaHMA N0 (M3MKe B MNPaKTUYeCKytd 061acTb
XWN3HEAeATeIbHOCTY;

YMeTb MHTErpMpoBaTh 3HaHWA U3 pasHbIX NPegMETHbIX 06/1acTei;

BblABUraTb HOBbIE MAeW, Npegnaratb OPUrMHasIbHble MOAXOAb! U PeLLeHNS;

CTaBWTb NPO6EMbI U 33a4n, JOMYCKatoLMe aibTepPHATVBHbIE PeLLeHUs.

PaboTa ¢ uHthopmauuen:

BflafieTb HaBblKaMW MOMYyYeHUA MHMOPMaLUM (DU3NYECKOr0 COAEpPXKaHUs u3
MCTOYHMKOB pa3HbIX TUMOB, CaMOCTOSATE/IbHO OCYLUECTBNATb MOWCK, aHaIu3,
cucTemMaTM3auMio M MHTEpPNpeTaumio MHGopMaumMn pasnyHbiX BULOB U (hopm
NpeAcTaB/eHNS;

OLleHMBaTb AOCTOBEPHOCTb MH(hopMaLmu;

MCMoNb30BaTb  CPeAcTBa  MH(OPMALUMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOMMIN B PeLLeHNN KOTHUTUBHbIX, KOMMYHUKATUBHbIX WM OpraHM3aLyOHHbIX
3a0a4y C Ccob6noAeHMeM TpeboBaHWA 3PrOHOMUKK, TEXHWKM 6GEe30MacHOCTH,
TUrVeHbl,  PecypcocOepeXxeHns, MpaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NH(OPMaLMOHHOM 6e30MacHOCTH;

co3faBaTb TEKCTbl (PM3NYECKOrO COAepXXaHWs B pas/IMYHbIX opmartax C
YUYETOM Ha3HayYeHMst MHOPMALMM 1 LieNeBor ayaMTopui, Bblompas onTUMasibHYO
(hopMy npeAcTaBfeHNS U BU3yaIU3aL i,

KOMMYHUMKaTUBHbIe YHUBEPCa/ibHble yUebHble JelicTBUA:
OCYLLECTB/ATL  OOLUEHWE Ha YpoKax (M3MKW U BO  BHE-YPOUHOI
NEeATeNbHOCTH;



pacrnosHaBaTb  MPeAnoCbIIKA  KOHMAMKTHLIX — CATyauMid W CMsiryathb
KOH(IKTbI;

pa3BEPHYTO W NIOrMYHO M3Maratb CBOK TOYKY 3PeHUS C WUCMO/Sb30BaHMEM
A3bIKOBbIX CPefCTB;

MOHMMATbL M UCMOMb30BaTh MPenMyLLLecTBa KOMaHAHOW M MHAMBUAYabHOM
paboTbl;

BbIOMpaTb TEMATUKY M METOAbl COBMECTHbIX [ENCTBUIA C YYETOM OO6LLMX
WHTEPECOB 1 BO3MOXKHOCTEW KaXKA0ro YsieHa KONIeKTUBA;

NPpUHMMaTb  LEeIn  COBMECTHOM  [eATeNIbHOCTM,  OpraHu30BbIBaTb U
KOOpAMHMPOBaTb [AEWCTBUA MO €€ AOCTMDKEHWMKO: COCTaBNATb MaH AeWCTBUMN,
pacnpefensaTb pofnM € YY4TOM MHEHMI Y4aCTHMKOB, 00CYXXAaTb pe3y/nbTarbl
COBMECTHOW paboTbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa M Kax4oro y4yaCTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBaTb WAEW C MO3MUUN  HOBWU3HbI,
OPUTUHANBHOCTY, NPaKTUYECKON 3HAYUMOCTY;

OCYLLECTBNATb MO3UTUBHOE CTpaTernyeckoe rMoBeAeHWE B Pas/INYHbIX
CUTYaUMsX, NPOABIATL TBOPYECTBO M BOOOPaXKEHME, ObITb UHULMATUBHbIM.

PerynaTuBHble yHUBepcanbHble y4yebHble AeCTBUA
CamoopraHmnsauuns:

CaMOCTOATENbHO OCYLLECTBNATL MO3HaBaTe/IbHYI0 AeATeNIbHOCTb B 06/1aCTy
(M3MKN 1 aCTPOHOMWM, BbIABASATL MPO6JEMbI, CTaBUTb W (POPMY/IMPOBATb
COOCTBEHHbIE 3aa4u;

CaMOCTOATE/IbHO COCTaBMATb MaH PeLUeHUst PacUETHbIX U Ka4yeCTBEHHbIX
3afa4, niaH BbIMOSHEHNA NPAKTUYECKO paboTbl C YHETOM UMEIKOLLMXCA PeCYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN W MPeLNOUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLUMpATb paMKM y4ebHOro npeAmMeTa Ha OCHOBE NINYHbIX MPeANOUTEHWA;

flenatb OCO3HaHHbIN BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLEHMUE;

OLleHMBaTb NPUOBPETEHHBLIN ONbIT;

Cnoco6CcTBOBaTh (DOPMUPOBAHUIO W MPOSIBIEHUIO 3pyAuLMM B 06/1aCcTy
(h131KK, NOCTOAHHO MOBbLILWATL CBOV 06pa3oBaTe/bHbIA U KYNbTYPHbIA YPOBEHb.

CaMOKOHTPO/Ib, 3MOLMOHANbHbIN UHTENNEKT:

[iaBaTb OLEHKY HOBbIM CUTYyauMsiM, BHOCUTb KOPPEKTMBbI B [AeATe/IbHOCTb,
OLeHMBaTb COOTBETCTBUE PE3y/bTaToB LIeSIsM;

BfafeTb  HaBblkaMW  MO3HaBaTe/IbHOW  peieKCUM  Kak  OCO3HaHWS
COBEpPLUAEMbIX [AEWACTBUA W  MbIC/IUTENIbHBLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHMWiA;



MCNOMb30BaThb MPUEMBI pethnekcun ANs OLEHKM CUTyauun, BbI6opa BEPHOro
PeLLEHNS;

YMeTb OLIEHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELUEHUS M0 KX
CHVDKEHWIO;

NPUHMMaTb MOTMBBI W aprymeHTbl APYrMX MpU aHanuse pe3ynbTaToB
[eATeNbHOCTHY;

NPUHMMaTb Ce6s, MOHMMAasi CBOM HelOCTaTKM U JOCTOUHCTBA;

NPYHUMaTb MOTMBbI WM aprymeHTbl APYrMx nNpW aHaau3e pe3ynbTaToB
AeATeNbHOCTHY;

Mpu3HaBaTb CBOE NpPaBO 1 MPaBo APYrnX Ha OLLUGKN.

B npouecce AOCTUMXKEHWUA NNYHOCTHBLIX PE3YNbTaTOB OCBOEHWS MPOrpammbl
No u3MKe ANA YPOBHS cpefHero o6LIero o6pa3oBaHUst Yy 06y4aroLmxcs
COBEPLLEHCTBYETCA 3MOLMOHaNbHbIA VHTENNEKT, npegnonararoLLmii
ChOPMMPOBAHHOCTb:

CaMOCO3HaHWA, BK/IKOHAOLLLEro CrnocoBHOCTb MOHMMATb CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BUAETb HanpaB/eHWUs pa3BUTUS COOGCTBEHHOM 3MOLMOHaNIbLHON cdepsl,
ObITb YBEPEHHbIM B Cebe;

CaMOpErynMpoBaHNs, BK/IHOYAOLWEro CaMOKOHTPONb, YMEHME MNPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHVe, CMOCOOHOCTb  afanTUpoBaTbCA K
3MOUMOHA/bHBLIM U3MEHEHNAM U NPOSBNATb FTMOKOCTb, ObITb OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTMBaLMMW, BKIOYAIOLLEA CTPEMIEHNE K AOCTVKEHWIO LENN U
ycrnexy, ONTUMM3M, WMHULUMATMBHOCTb, YMEHWe [eicTBOBaTb UCXOAS W3 CBOMX
BO3MOXXKHOCTEW;

aMnaTuu, BK/KOYatoLWeld Cnoco6HOCTb MOHMMAaTb 3MOLMOHA/IbHOE COCTOSHME
APYrUX, Y4uTbiBaTb €ro NPV  OCYLUECTBNEHWM O0OLUEHWsl, CMOCOOGHOCTb K
COYYBCTBUIO 1 COMEPEXUBAHWIO;

COLMabHbIX HAaBbIKOB, BK/IHOYAOLLMX CMNOCOOHOCTb BbICTPaMBaTb OTHOLLEHMS
C APYTrMMK NHOABMU, 3a60TUTLCS, NPOABNATL UHTEPEC M pa3peLlaTb KOH(INKTbI.

MPEOMETHbIE PE3Y/IbTATDI

K KoHuy o6yuveHus B 10 knacce npefaMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTb Y 00YHaOLLNXCA YMEHWIA:

[JEMOHCTPMPOBaTb Ha MNpuMMepax PoSib U MeCcTo (PU3NKN B (POPMMUPOBaHUM
COBPEMEHHOM Hay4HON KapTWHbI MWpa, B Pa3BUTUM COBPEMEHHOW TEXHUKU W
TEXHO/IOrMM, B NPAKTUYECKON AeATeNbHOCTU NIHOAEN;

YUNUTbIBaTb PaHULbl MPUMEHEHUS W3YYEHHbIX (U3NYECKUX MOAENEN:
MaTepuasibHas ToYka, MHepumMaibHas cructema 0TcUéTa, abCconMtoTHO TBEPAOE TeSo,
naeanbHbIA ra3, MOAENN CTPOEHUSA ra3oB, XXUAKOCTEN U TBEPAbIX Tes, TOUYEUHbIN
3NEKTPUYECKWIA 3apsafl MpK peLLeHnn (PU3NYECKUX 3aay;



pacno3HaBaTb (DM3NYECKMe ABMeHNS (MPOLECChbl) U 0OBACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MOJEeKYNSAPHO-KMHETUYECKON TeopMn CTPOEHMS BeLLecTBa U
ANEKTPOAMHAMUKM:  PaBHOMEPHOE U PaBHOYCKOPEHHOe  MPSIMOMMHENHOE
[BWKEHMe, CBOOOAHOE MajeHWe Ten, [ABWKEHWE MO0 OKPYXHOCTW, WHepuus,
B3aMMOAeCTBMe Ten, Anddy3mns, 6pPOYHOBCKOE ABWKEHWNE, CTPOEHWUE YXNUAKOCTeW
N TBEPABIX TeN, N3MeHeHNe 06bEMa TeN Npu HarpeBaHUn (OXNaXAEHNM), TENOBOE
paBHOBecKe, ucnapeHne, KOHAeHcauus, NNaBleHUE, KPUCTaU3auns, KUMeHue,
BNXXHOCTb BO3[yXa, NOBbLILLEHWE [aB/EHWA rasa Npu ero HarpesaHuu B 3aKpbITOM
cocyde, CBA3b MeXAy MNapameTpamMy COCTOSHMS rasa B M3onpoueccax,
3NeKTpu3aums Ten, B3aMMoAencTeme 3apsiaos;

OMUCbIBaTb MeXaHUYeCKoe ABWXKEHME, UCMONb3ys (U3NYECKMEe BeNUYUHDI:
KoopAuHata, MNyTb, MepeMeLleHne, CKOPOCTb, YCKOpPEeHMe, Macca Tefa, Ccuna,
MMNYNbC Tena, KUHeTUYecKas 3Heprus, NoTeHUManbHasa 3Heprus, MexaHuyeckas
paboTa, MexaHM4yecKas MOLLHOCTb;, MpPW OMUCaHWM NPaBWIbLHO TPaKTOBATb
(PM3NYECKMIA CMbICNT WCMOMb3YEMbIX BENNYMH, WX 0003HAYEHUS U eAUNHULbI,
Haxo4nTb (POPMY/bl, CBA3bIBAKOLUME LAHHYIHO (PU3NYECKYHO BEIMYUHY C APYTrUMU
BEIMYNHAMUA,

OMMCbIBaTb M3YYEHHbIE TEM/OBble CBOWCTBA TE€N W TEMNOBble SBNEHWUS,
Mcnonb3ys (PM3NYecKMe BeNWYUHbLI: [aBfieHMe rasa, Temnepartypa, CpeaHsAs
KWHETMYECKasA 3Heprmusa XaoTUUeckoro [ABWXKEHWS MONeKysn, cpegHekBapaTuyHasa
CKOPOCTb MOJEKY/, KOJIMYECTBO TeM/0Tbl, BHYTPEHHAS 3Heprusi, paboTa rasa,
KO3(h(MUMEHT MONE3HOro AEWCTBMS TEeMnoBOro ABuratens; npu  onucaHuu
NpaBUIbHO TPaKTOBaTb (YM3NYECKUIA CMbICAT WUCMOMb3YEMbIX BEWNYUH, UX
0603HayYeHMss W eOVMHWUUbI, HaxoAMTb  (JOpPMYysibl, CBA3bIBAKOLWIME  AAHHYIO
(PM3MYECKYIO BEIMUNHY C APYTUMW BeIMdnHaM,

OMMnCbIBaTb N3YUeHHbIE 3N1EKTPUYECKME CBOCTBA BELLIECTBA U 3NEKTPUYECKME
ABNeHns (nNpouecchl), UCMonb3ys PU3NYECKNe BeNIMUMHbI: 3NEKTPUYECKUIA 3apaf,
3N1eKTPUYECKOE MOoMe, HANPSXKEHHOCTL MOoNA, NOTEHLMaN, PasHOCTbL NOTEHLMAO0B;
MNpy  ONUCaHUX MPaBUIbHO TPaKTOBaTb (YM3NYECKMIA CMbIC/T UCMO/b3YEMbIX
BE/IMUMH, UX 0003HaYeHMs W edVHUUbI;, YKasblBaTb (OPMY/ibl, CBA3bIBaOLLME
[AaHHYH (JM3NYECKYHO BETMUMHY C APYTMMW BeIMYMHAMN;

aHa/M3npoBatb (PU3MYeCKe NPOLECChl U ABMIEHUA, UCMOMb3Ys (PU3NYECKUne
3aKOHbI U MPUHUMNBI: 3aKOH BCeMUPHOro TaroteHus, |, Il un Il 3akoHbl HbOTOHa,
3aKOH COXPaHEHUS! MEXAHWYECKOW 3HEepPrun, 3akOH COXPaHEeHWs WMMNYNbCa,
MNPUHLUMN CYNepnosvuuumn cui, NPUHLMN paBHONPaBUA WHepPLUaIbHbIX CUCTEM
OTCYETa, MONEKYNAPHO-KMHETUYECKYID TEOpUKD CTPOEHMA BELLECTBA, ra3oBble
3aKOHbl, CBA3b CpefHel KMHETUYECKOW 3Hepruv Ten0BOro ABVMXKEHUS MOJEKYN C
abCoNOTHON TemnepaTypoid, NepBbli 3aKOH TEPMOAMHAMUKW, 3aKOH COXPaHEeHWs
3NeKTPUYECKOro 3apsaga, 3akoH KynoHa, npu 3TOM pasnnyatb  C/OBECHYH



(hOpPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4ecKoe BblpaXkeHune W ycnosus (rpaHuupl,
061acTn) NPUMEHUMOCTU;

OOBACHATL  OCHOBHblE  MPUHUMUNLI  AEACTBAA  MallMH, NpuoopoB U
TEXHUYECKMX YCTPOWCTB; pa3nnyaTb YCNoBMA UX 6e30MacHOro MCnosib3oBaHus B
MOBCEAHEBHOM XN3HU;

BbIMOMHATL 3KCMEPUMEHTbI MO WCC/EeA0BaHNIO (U3NYECKUX SBNEHUIA W
MPOLIECCOB C WCMO/b30BaHMEM TMPAMbIX W KOCBEHHbIX W3MEPEHWUW, NPU 3TOM
(hopmynmpoBaTb  nNpobnemy/3agady M runoTesy  y4yebHOro  3KCMEPUMEHTa,
cobupaTtb YCTaHOBKY W3 MpeasioXKeHHOro 06opyaoBaHWs, MPOBOAUTL OMbIT ©
(hopMynIMpoBaTh BbIBOABI;

OCYLLIECTBNATb MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BENNYMH, NPU
39TOM BbIOMpPaTb OMTUMAJIbHBIA CMOCO6 W3MEPEHUA M UCMOMb30BaTb WM3BECTHbIE
MEeTO/bl OLIEHKM MOrpeLLIHOCTEN U3MEPEHNIA;

nccneaosaTb  3aBUCMMOCTM  MeXAy — (DM3MYECKMMM  BeMYMHaAMKM — C
MCMOMb30BaHMEM MNPAMbIX WU3MEPEHUW, MPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(hmKcmpoBaTb pe3ynbTaTbl MOTYYEHHOW 3aBUCMMOCTWU (DU3NYECKMX BE/IMUUH B
BUAe Tabnmy, 1 rpadnkos, Aenatb BbIBOAbI MO pe3ynbTaTaM UCCNef0BaHNS;

cobnogatb npasuna 6esonacHoro Tpyga npv NpoBefeHUn UCCnefoBaHWin B
pamKax Y4yebHOro 3KCrepuMeHTa, Y4eOHO-MCCef0BaTe/IbCKOM W MPOEKTHOM
[eATeNIbHOCTU C WCMO/Ib30BaHMEM M3MEPUTESIbHbLIX YCTPOMUCTB M NabopaTopHOro
0bopyaoBaHus;

pewarb pacyéTHble 3afayM C $BHO 3afaHHON (U3NYECKON MOAENbIO,
NCronb3ys (hM3nyecKmne 3aKoHbl 1 MPUHLMMBI, HA OCHOBE aHann3a YCNoBuS 3afa4un
BbIOMPaTb (PU3NYECKYHD MOAESb, BbIAENATb (PUNYECKME BENNYUHLI U (POPMYIIb,
HeobXoaMMble AN eé pelleHWs, NPOBOAUTbL PacyéTbl M OLEHMBATb PeaslbHOCTb
MONYYEHHOr 0 3HAYEHUS (HN3NYECKOW BENNUNHDI;

pellaTb KayeCTBEHHbIE 3a/layn: BbICTPaMBaTb /IOMMYECKN HENPOTUBOPEUMBYHO
LIEMOYKY pPacCy>KAeHWA C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyecKme SBNeHNS;

NCMOMb30BaTb  MPW  PELIeHUN  Yy4YebHbIX  3adady  COBPEMEHHbIE
NH(POPMALIMOHHbIE TEXHONOINN AN MOUCKA, CTPYKTYPUPOBAHUS, MHTeprpeTaumm
N MpeacTaBneHns y4ebHON 1 HayuHO-NOMyNAPHOW MH(OPMaLMK, NOTYYEHHOW U3
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaIM3MPOBaTb NOMyYaeMyto NHOPMALUIO;

NpUBOANTL MPUMEPbI BKNaa POCCUMNCKUX M 3apPYyOEXKHbIX YUYEHBIX-(M3NKOB B
pasBuTME HayKu, O0OBSCHEHWE MPOLIECCOB OKPYXKaloWEero Mupa, B pas3BuTue
TEXHUKN N TEXHOMOTUIA;

MCMOMb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3MKe B MOBCEAHEBHOW >XU3HWU
Ana obecneyveHns 6e30MacHOCTM Npu obpalleHnn ¢ npnuéopaMmm U TEXHUYECKUMU



YCTPOWCTBaMU, 415 COXPaHEHUs 340POBbS U COONHOAEHUS HOPM 3KO0MMYECKOro
NOBEEHNS B OKPYXKAIOLLIEN cpefe;

paboTatb B rpynmne C BbINO/HEHWEM Pa3/INYHbLIX COUMAbHBLIX PONEN,
NnaHWposatb pPaboTy rpynnbl, pauuMoHasIbHO pacnpefensTb 00643aHHOCTUM W
NNaHNMPOBaTb AEeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusaX, afleKBaTHO OLieHMBaTb
BKNaf K&K0ro M3 Y4aCTHMKOB rPynnbl B peLleHne paccmaTpuBaemoil Mpobiembl.

K KoHuy o6yuyeHuss B 11 knacce npeaMETHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE LO/MKHbI OTpaXaTb CHOPMUPOBAHHOCTL Y 00YYaOLLMXCSA YMEHWIA:

[AEMOHCTPUPOBaTb Ha MpuMepax posib U MecTo (U3NKU B (hOpMMUPOBaHUN
COBPEMEHHOM Hay4HOW KapTWHblI MWUPa, B Pa3BUTUM COBPEMEHHON TEXHWUKN K
TEXHONOIMNIA, B MPaKTUYECKON [eATeNbHOCTU Nt0fei, LeNOCTHOCTb U eAMHCTBO
(h13MYeCKOM KapTUHbI MUPA;

YUuTbIBATb TPaHULbl  MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENENA:
TOYEYHbIV 3NeKTPUYUECKNIA 3apsid, NyY CBETa, TOYEUHbIA MCTOUYHMK CBETa, AAepHas
MOZe/Nb aToma, HYK/IOHHas Mofeflb aTOMHOro ffpa npu pelleHun (r3nyecKmx
3ajau;

pacno3HaBaTb (hm3nyeckme ABneHns (Npouecchl) U 0OBACHATb MX HA OCHOBE
3aKOHOB 3/1EKTPOANHAMMKM N KBAHTOBOW (PM3UKW: 3NeKTpMYecKas NpoBOANMOCTD,
TennoBoe, CBETOBOE, XMMMYECKOe, MarHWTHOe [EeiCTBMA TOKa, B3aMMOLENCTBME
MarHWTOB, 3/IEKTPOMArHUTHas WHAYKUMSA, [OeWACTBUME MarHUTHOrO Mofs  Ha
MPOBOAHMK C TOKOM W ABWXKYLLMIACA 3apsif, 3NeKTPOMarHWTHble KonebaHua W
BOJIHbI, MPAMOSIMHENHOE pPacnpoCTpPaHeHUe CBeTa, OTPaXeHWe, MpPenoMIEHNE,
NHTEpepeHums, audpakuns W nondpusauMs  cBeTa, [AMCMEPCUs  CBETa,
(hoToanekTpuyecknin apgekT (hoToaddekT), CBETOBOE [AaBneHne, BO3HUKHOBEHME
NMHENYaToro CrekTpa aromMa BOAOPOAA, €eCTeCTBEHHas W MCKYCCTBEHHas
PaanoaKTUBHOCTD;

OMnCbIBaTb M3Y4YeHHble CBOWCTBA BellecTBa (9MEKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3NIEKTPUYECKYHD  MPOBOAMMOCTb  Pas3/INyHbIX  cped) U
3NEKTPOMArH1THble SABNeHUs (NPoLecchbl), WCMOoMb3ysa (U3NYECKME BETMYUHDI:
3NEKTPUYECKUI 3apsd, CWNa TOKa, 3MEKTPUUECKOE HarpsiKeHWe, 3NeKTPUYECKOoe
COMPOTUB/IEHME, Pa3HOCTb NOTEHLMANIOB, 3/1EKTPOABMXKYLLAsA cuia, paboTa TOKa,
WHAYKUMA MarHuTHOro nons, cuna Awmnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKN, 3HepPrus 3M1eKTPUYeCKOro M MarHWTHOrO Mosiei, nepuog M 4actoTta
KonebaHWii B KonebaTeNnbHOM KOHType, 3apsg W cuna Toka B mpouecce
rapMOHMYECKNX  3MEKTPOMarHUTHbIX KO/iebaHuin, (POKYCHOe paccTosHue W
OMTUYEeCKass Cuna NNH3bI, MPU OMUcaHWM MNpPaBUIbHO TPAKTOBATb (M3NYECKMIA
CMbIC/T WUCMOMb3YEMbIX BENNYMH, WX 0003HAYeHUs W eaMHMUBI, YKasblBaTb
(hopmynibl,  CBfi3blBalOWME  AaHHYIO  (DU3NYECKYHD  BEIMUMHY C  ApYrUmun
BeIMYNHAMU;



OnucbiBaTb M3yYeHHble KBAHTOBble SABMIEHMS W MPOLECChbl, WUCMOMb3ys
(hM3nYeCKMe BENNYMHBLI. CKOPOCTb 3/IEKTPOMArHUTHLIX BOJH, [A/IMHA BOMHbI U
4acToTa CBeTa, 3Heprust n UMNynbC (POTOHa, Nepurog nosypacnanga, SHEPrus CBs3m
aTOMHbIX S4ep, NPV ONUCaHWW MPaBUIbHO TPaKTOBaTb (IM3UYECKUIA CMbICH
NCMOMb3YEMbIX BEMUUYMH, MX O0003HAYeHWS W efuMHULbI, YKa3blBaTb (OPMY/ibl,
CBA3blBalOWIME AaHHYH (PU3MYECKYKD BENUYMHY C  APYrMMW  BENIMYUHAMW,
BbIYMC/IATL 3HAUYEHME (IU3MNYECKOI BENINUNHBI;

aHanmM3npoBaTb (PU3MYECKMe NPOLECCHI U ABMEHUSA, UCNOMb3ys (MU3NYECKMne
3aKOHbI N NPUHUMNbLI: 3aKOH OMa, 3aKOHbl MOCNeA0BaTelbHOrO W1 napasne/ibHoro
COEAVMHEHNS MNPOBOAHWMKOB, 3aKOH [Koynsi-J/leHua, 3aKOH 3/1eKTPOMarHUTHOWA
NHAYKUNW, 3aKOH NPAMOIMHENHOIO pacrnpoCcTpaHeHWs CBeTa, 3aKOHbl OTPaXKEHWS
CBeTa, 3aKOHbl MPENOM/EHNS CBETA, ypaBHeHWe JWHLWTENHA A1 POoTo3NDEKT],
3aKOH COXpPaHEHUst 3HEPrvM, 3aKOH COXPaHEHWs WMIMY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOro 3apsfa, 3aKOH COXPaHeHUs MaccoBOro 4ucna, noctynarel bopa,
3aKOH PafMoaKTMBHOrO pacnajga, Npu 3TOM pas/inyaTtb C/IOBECHYHO (HOPMY/IMPOBKY
3aKOHa, €ro MaTemMaTW4yeckoe BbIpaXeHne W ycnosua (rpaHuubl, 0651acTW)
MPUMEHNMOCTU;

onpefensaTb Hanpas/ieHVe BEKTOPa MHAYKLUMN MarHATHOMO Nonsi MPOBOAHUKA
C TOKOM, cunbl AMnepa v cuibl JIopeHua;

CTPOUTb W OMUCbIBaTb M300paXeHWe, CO34aBaeMoe MIOCKUM  3epKaioM,
TOHKOW NNH30A;

BbINOMHATbL 3KCMNEPMMEHTbI MO  WCCNEeA0BaHMIO (U3NYECKUX SIBNEHUIA U
MPOLIECCOB C WCMO/Ib30BaHWEM TMPAMbIX W KOCBEHHbIX W3MEPEHWIA: MpU 3TOM
(hopmynmpoBaTb  Npobnemy/3agady M rUnoTesy Y4yebHOro  3KCMEPUMEHTAa,
cobupaTtb YCTaHOBKY W3 MpeasioXXeHHOro 060pyaoBaHWsA, MPOBOAUTL OMbIT W©
(hopMynIMpoBaTh BbIBOABI;

OCYLLIECTBNATb MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (DU3NYECKMX BENIUUUH, MPU
3TOM BbIOMpPaTb OMTUMAJIbHBIA CMOCO6 W3MEPEHUS U UCMOMb30BaTb W3BECTHbIE
MEeTO/bl OLIEHKM MOrpeLLIHOCTEN U3MEPEHWIA;

nccnefoBaTb  3aBUCUMOCTM  (PU3UYECKUX BEIMMUH  C  UCMO/b30BaHNEM
NPSMbIX M3MEPEHMIA: MPW 3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (PUKCUPOBATb
pe3ynbTaTbl NOMYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BENWMYMH B BuAe Tabnuu u
rpauKoB, Aenatb BbIBOAbI MO pe3y/bTataM UCCNeA0BaHNS;

cobnogatb npasuna 6e3onacHoOro Tpyaa npyv nNpoBeAeHUn UccnefoBaHWi B
paMKax Yy4yebHOro 3KCnepuMeHTa, Y4ebHO-UCCNefoBaTeNIbCKOM W MPOEKTHOW
NEeATeNIbHOCTU C MCMNO/Ib30BaHWMEM W3MEPUTE/bHBIX YCTPOWCTB U NabopaTopHOro
0bopyaoBaHus;

pewarb pacyéTHble 3afayvM C SBHO 3a[aHHON (U3NYECKON MOAENbH,
NCnonb3ys hmM3nyecKmne 3aKoHbl M MPUHLMMBI, HA OCHOBE aHan3a YCNoBUSA 3afa4un



BbIOMPaTh (YM3NYECKYIO MOfENb, BbIAENATb (DM3NYECKME BEIMYMHBLI 1 (DOPMYIib,
Heob6XxoAuMble ANA eé pelleHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/TYYEHHOI 0 3HaYeHNs PU3NYECKON BEMNYMNHDI;

pelaTb KayeCTBEHHbIE 3874 BbICTPanBaTh /I0rMYECKM HEMPOTUBOPEUMBYHO
LLENOYKY PacCyXAeHWA C OMopoii Ha W3Y4eHHble 3aKOHbI, 3aKOHOMEPHOCTU K
(hn3nyeckme ABneHus;

NCNOMb30BaTb MNPV PELUEHUM  YYebHbIX  3a4a4  COBPEMEHHbIE
MH(OPMaLMOHHbIE TEXHONIOMMW A1 NOUCKA, CTPYKTYPUPOBaHWS, UHTeprpeTaumm
M NpeacTaBneHns y4ebHON 1 Hay4YHO-NOMYISPHON UH(OPMALMKA, NOYYEHHON K3
PasINYHbIX MCTOUHMKOB, KPUTUYECKN aHaM3MPOBaTb MoMyYaeMyto MHDOpMaLMIO;

OOBACHATL  NPUHUWMBI  AEACTBMA  MalluH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3nmyaTb YCNOBUS MX GE30MacHOro MCMosb30BaHMs B NOBCEAHEBHONA
XKU3HU;

NPUBOANTL NPUMEPBI BKMaAa POCCUACKMX U 3apYBeXHbIX YUEHBIX-(DU3MKOB B
pa3BUTME HayKW, B OOBACHEHME MNPOLIECCOB OKPYXXAMLIEro Mupa, B pasBUTME
TEXHWKW U TEXHONOT WA,

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (DM3MKEe B MOBCEAHEBHON XXM3HU
Ans obecrneyeHns 6e30MacHOCTM NMpu obpalleHnn ¢ npnuéopaMmn U TEXHUYECKUMU
YCTPOMCTBaMW, 418 COXPaHEHMS 3[40POBbA WM COBMOAEHNS HOPM 3KOSIOMMYECKOro
MOBeLEHWS B OKPYXXatoLLLen cpese;

paboTaTb B rpynne C BbINOMHEHWEM pPa3/IMYHbIX COUMaNbHLIX PONEN,
MNaHMpoBaTb paboTy rpynnbl, pauMoHasbHO pacnpefensTb 0643aHHOCTU K
M1aHMPOBaTb AeATe/IbHOCTb B HECTAHA4APTHbLIX CUTyauusX, afieKBaTHO OLIeHMBaTb
BK/1a/, K&XKA0ro M3 y4YaCTHMKOB rpynmbl B PELLEHNE pacCMaTprBaeMOi NPo6eMsbl.



TEMATWYECKOE MNJ1IAHNPOBAHWE
10 KNACC

HanmeHoBaHWe pasfenoB N Tem
nporpaMmmsil

Ne n/n

KonnyecTtBo 4acoB

Bcero

Pasgen 1. PU3NKA N METOAbl HAYYHOI'O NO3HAHUA

11 ®du3nka n MeTofbl HaAyYHOro NO3HaHUA

WToro no pasgeny

Pasgen 2. MEXAHUKA

2.1 KuHemaTunka
2.2 OunHamunka
2.3 3aKOHbI COXpaHeHNs B MexaHunke

Toro no pasgeny

2

18

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUWKA

OcHoBbI MOﬂEKyﬂﬂpHO-KMHETquCKOVI

31
Teopuu
3.2 OcHOBbI TepMOAMHAMUKN
33 ArperaTHble COCTOSIHUSA BELLleCTBa.

das3oBble nepexoibl

9

10

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

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

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

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

buénunoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72


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

WToro no pasgeny

Pasgen 4. DNEKTPOANHAMUMKA
4.1 dnekTpocTatuka

MOCTOSAHHbIN 3NEKTPUYECKUIA TOK. TOKU B
pasnn4HbLIX cpesax

4.2

WToro no pasgeny
PesepBHOe Bpems

OBLWEE KO/MMMYECTBO YACOB IO NMPOrPAMME

24

10

12

22

68

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

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


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

11 KNNACC

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. S/IEKTPOAVNHAMUWKA

MarHutHoe nose. SNeKTpoOMarHMTHas
NHOYKUMA

11

WToro no pasgeny

Pasgen 2. KOJIEBAHWA 1 BOJIHbI

MexaHn4yeckue n IJIEKTPOMAIrHNTHbIE

2.1
KonebaHus
22 MexaHu4eckne n 31eKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTukKa

WToro no pasgeny

KonunuecTtso

Bcero

1

1

10

24

yacoB

KOHTpO/bHbIE
paboTbl

Pasgen 3. OCHOBbI CMELVAIBHOWN TEOPUM OTHOCUTE/IBHOCTU

OCHOBbI CMeLmanbHol Teopum
OTHOCUTENbHOCTY

3.1

NToro no pasgeny

Pasgen 4. KBAHTOBAA ®PN3NKA
4.1 37eMeHTbl KBAHTOBOW ONTUKMU

4.2 CTpoeHune aToma

4

lNMpakTnyeckue
paboThbl

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/7f41c97c

bubnuoteka LLOK
httos://m.edsoo.ru/7f41c97c

bnénuoteka LLOK
https://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
https://m.edsoo.ru/7f41c97¢c

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

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

bnénuoteka LLOK


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 A4p0

WToro no pasgeny

15

Pasgen 5. 9JIEMEHTbI ACTPOHOMWN NN ACTPOPUNINKIN

5.1 DNEeMeHTbl aCTPOHOMUKN U acTPON3NKN
WToro no pasgeny
Pasgen 6. OBOBLWAKOLEE MOBTOPEHUE
6.1 O6o6LwatoLee NOBTOPeHME
WToro no pasgeny

PesepBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

7

68

https://m.edsoo.ru/7f41c97¢c

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

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

bnénuoteka LLOK
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

MOYPOYHOE NANAHVNPOBAHWE

10 KNACC
No
a/n Tema ypoka

du3snka — Hayka o npupoge.
HayuHble MeToAbl NO3HaHUA
OKpy>KaroLLero mupa

Pofib 1 MecTo (PU3NKKN B
(hopMMpOBaHUN COBPEMEHHO
Hay4YHOMN KapTWHbI MUpa, B
NPaKTUYeCKON [eATEeNbHOCTU NH0LeN

MexaHun4yeckoe 4BUXKeHue.
OTHOCUTENbHOCTb MEXAHUYECKOTO
ABWXeHus. MNepemelyeHne, CKOPOCTb,
yCKOpeHue

PaBHOMepHOE NPSMOINHENHOe
ABUXeHNe

PaBHOYCKOpeHHOE MpsAMOSINHEHOe
ABWKEHME

CB060AHOE NnageHne. Y cKopeHue
CcBOOOAHOIO NajgeHus
KpvBonuHeliHOe ABUXEHME.
[BnXeHne mMaTtepmanbHOA TOUKM MO
OKPY>XHOCTK

MpyvHUMN OTHOCUTENBHOCTU ["anunes.

KonnyecTtBo 4yacoB

Bcero

KOHTpO/bHbIE
paboTbl

MNMpakKTnyeckmne
paboThbl

JaTta
n3y4yeHus

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypchbl

bubnuoteka LJOK
https://rn.edsoo.ru/ff0c32e2

bnénuoteka LLOK
https://rn.edsoo.ru/ff0c33e6

bunénunoteka LLOK
https://rm.edsoo.ru/ff0c3508

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c3620

bunénunoteka LLOK
https://rn.edsoo.ru/ff0c372e

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c39cc

bunénuoteka LLOK
https://rn.edsoo.ru/ff0c3ada

bunénuoteka LLOK


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

10

1

12

13

14

15

16

17

WNHepumnanbHble CUCTEMbI OTCYeTa.
MepBbIii 3aKOH HblOTOHA

Macca Tena. Cuna. NpuHuunn
cynepnosuuum cun. BTopoit 3aKoH
HbloTOHa AN MaTtepuanbHON TOUKM

TpeTunii 3aKoH HblOTOHa Ans
mMaTepuanbHbIX TOYEK

3aKOH BCEMUPHOro TAroTeHua. Cuna
TAXecTn. lNMepBas KoCMUYecKas
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cwuna TpeHus. Koag@uumeHT TpeHus.
Cwnna conpoTuBIIEHNA NPU LBUKEHNN
Tena B XWAKOCTU WK rase

MocTynaTtesibHOE U BpaLiaTesibHoe
[BUXKeHNe abConTHO TBEPAOro Tena.
MoMeHT cunbl. Nievo cunel. Ycnosus
paBHOBeCWA TBEPAOro Tena

Nmnynbc matepuanbHOM TOUKY,
CUCTEMbl MaTepuasnbHbIX TOYEK.
Mmnynbc cunbl. 3aKOH COXpaHeHUs
nMnNynbca. PeakTUBHOE [ABUXEHUNe
Pa6oTa 1 MOLLHOCTb CUNbI.
KuHeTnyeckas aHeprus mMatepuanbHon'™
TOUKN. Teopema 06 M3MEHEHUN
KUHETUYECKON" aHepruu

[MoTeHUMaNbLHaA aHEpPrus.

https://m.edsoo.ru/ffOc3be8

bunénunoteka LLOK
https://m.edsoo.ru/ffOc3be8

bunénunoteka LLOK
https://m.edsoo.ru/ff0c3be8

bunénunoteka LLOK
https://m.edsoo.ru/ff0c3d00

bunénuoteka LLOK
https://m.edsoo.ru/ff0c3e18

bnénuoteka LLOK
https://m.edsoo.ru/ffOc3f76

bunénunoteka LLOK
https://m.edsoo.ru/ffOc41a6

buénunoteka LLOK
https://m.edsoo.ru/ff0c43d6

bunénunoteka LLOK
https://m.edsoo.ru/ff0c4502

bnénunoteka LLOK


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

18

19

20

21

22

23

24

MoTeHunanbHas aHepPrns ynpyro
Ae(hOpPMUPOBAHHOW NPYXWHbI.
MoTeHunanbHas aHeprua Tena s6ansu
NoBepxHOCTN 3eMnn

MoTeHUManbHble N HENOTEHLMASIbHbIE
cunbl. CBA3b paboThl
HemnoTeHUManbHbIX CUM C U3MEHEHWEM
MeXaHUYeCKOM 3Heprumn cucTemol Ten.
3aKOH coXpaHeHNs MexaHN4yecKoM
aHeprum

NabopatopHas pa6boTa
«lccnegoBaHune cBA3M paboThl CUNbI C
M3MEHEHNEM MeXaHNYeCKON aHeprum
Tena Ha npuMepe pacTsXeHns
Pe3nHOBOI0 XryTa»

KoHTponbHasa paboTta no teme
«KunHematuka. AnHamumka. 3aKoHbI
COXPaHEeHNs B MeXaHMKe»

OCHOBHbIE MOJSIOXKEHUA MONEKYNAPHO-
KWHETUYECKON Teopumn. bpoyHoBCKOE
ABMKeHMe. Anddysuns

XapakTep ABUXEHUA U
B3aMMO/EACTBNS YacTUL, BELLLECTBA.
Mogenn CTpOeHMA rasos, XNAKOCTEN
N TBEPALIX Ten

Macca monekysn. KonnuyecTtso
BellecTBa. [TocToAHHaaA ABoragpo
Tennosoe paBHOBecue. Temmnepartypa
n eé namepeHue. Ll kana temneparyp

https://rn.edsoo.ru/ff0c461a

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

bnénunoteka LLOK
https://m.edsoo.ru/ffOc4b74

bunénunoteka LLOK
https://m.edsoo.ru/ffOc4dc2


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

25

26

27

28

29

30

31

32

33

34

Llenbcua

MaeanbHblit ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

Ab6COMOTHaA Temnepatypa Kak mepa
CpeAHein KMHeTUYeCKOM aHeprum
OBVKEHUS MONeKy. YpaBHeHne
MeHgeneesa-KnanenpoHa

3akoH [JanbToHa. [Ma30Bble 3aKOHbI
NabopartopHasa paboTa
«lccnegoBaHume 3aBUCUMOCTU MEXAY
napameTpamu COCTOAHMUSA
pa3pexxeHHOoro rasa»

M3onpouecchl B ngeanbHOM rase n nx
rpatuyeckoe npeacrasneHue
BHyTpeHHAA 3Heprug
TEPMOANHAMMNYECKOW CUCTEMbBI U
crnoco6bl ee'nsMeHeHms. Konnuectso
TEeNNoThl N paboTa. BHYTpeHHAS
3HEprua 04HOaTOMHOI0 MAeanbHOro
rasa

Buabl Tennonepesaun

YaenbHast TeNI0EMKOCTb BellecTBa.
KonnyecTBo TENNOThI NpK

Tennonepegave. AanabaTHblii NpoLecc

MepBblii 3aKOH TEPMOAUHAMUKMN N ero
NPUMeHeHNe K 130npoLeccam

Heo6paTMMOCTb MPOLIECCOB B

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

bunénunoteka LLOK
https://m.edsoo.ru/ffOc511e

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

bnénunoteka LLOK
https://m.edsoo.ru/ff0c5952

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

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

bunénunoteka LLOK
https://m.edsoo.ru/ffOc5efc

bunénunoteka LLOK


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

35

36

37

38

39

40

41

42

43

44

45

npupoge. BTopoit 3akoH
TepPMOJUHAMUKN

MpuHumnn gerictemsa n KN tennosoi

MaLUNHbI
Linkn KapHo u ero KIj

Jkonornyeckne npobnemsl
TENN03HEPTeTUKN

O6o6watounin ypok «MonekynspHas

thnsmka. OCHOBbI TEPMOANHAMUKN

KoHTponbHas paboTta no teme
«MonekynapHasa pum3nka. OCHOBbI
TEPMOANHAMUKIN»

Mapoob6pa3oBaHne 1 KOHAeHCaLWA.
WcnapeHune n kuneHue

AGCONOTHAA N OTHOCUTe/IbHasA
BNIOXKHOCTb BO34yXa. HacbllWweHHbIN
nap

Teéppoe Teno. Kpucrtannnyeckue n
aMopHble Tena. AHM30TpPONUA
CBOWCTB Kpuctannos. XXugkue

KpucTanmnbl. COBpeMeHHbIe MaTtepuanbl

[MnaBneHune n Kpuctannmsauymsa.
Y penoHas TennoTa nnaaBfieHns.
Cybnumaums

YpaBHeHWe TensoBoro 6anaHca

AnekTpusauns Ten. INeKTpuYvecKunii
3apag. [sa Buaa sneKTpuyeckunx

https://m.edsoo.ru/ff0c6230

bunénuoteka LLOK
https://m.edsoo.ru/ff0c600a

bunénunoteka LLOK
https://m.edsoo.ru/ff0c6938

bunénunoteka LLOK
https://m.edsoo.ru/ff0c6a50

bnénunoteka LLOK
https://m.edsoo.ru/ff0c63b6

bnénunoteka LLOK
https://m.edsoo.ru/ff0c64d8

bnénuoteka LLOK
https://m.edsoo.ru/ffOc65f0

buénunoteka LLOK
https://m.edsoo.ru/ff0c6708

bunénunoteka LLOK
https://m.edsoo.ru/ff0c6820

bunénunoteka LLOK
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

46

47

48

49

50

51

52

53

o4

3apsaoB
MpPOBOAHVKHN, AU3NEKTPUKN U
NosynpoBOAHUKUN. 3aKOH COXPaHeHus
3NeKTPMYECKOTO 3apsja

B3anmoaeicTeue 3apsaaoB. 3aKoH
KynoHa. To4euHblii 3NeKTPUYECKNA
3apsg

Hanpsa>KEHHOCTb 3/1EKTPMUYECKOTr0
nond. MpuHyuMn cynepnosnyumu
3NeKTPUYECKMX nonen. JInHuu
HanpsXXEHHOCTU

PaboTa cun 3N1eKTpoCcTaTUYeCcKoro
nons. MNoreHuman. PasHocTb
NnoTeHUManos

MPOBOAHUKMN U AN3INEKTPUKN B
3N1eKTPOCTAaTMUYECKOM Mofe.
[unanekTpuueckas NPOHNLAEMOCTb

OnekTpoémKocTb. KoHAaeHcaTop

O/1eKTPOEMKOCTb NOCKOT0
KOHAeHcaTopa. SHeprus 3apsaXXeHHoro
KOHZeHcaTopa

Na6opatopHas paboTa "MN3mepeHune
3/1eKTPOEMKOCTU KOHfAeHcaTopa"

MpuHLMN LeACTBUA U NPUMEHEHMNE
KOH/IEHCATOPOB, KOMNPOBaIbHOTO
annaparta, CTPyMHOro npuHTepa.
dnekTpocTaTmyeckas 3awmra.

bunénunoteka LLOK
https://rn.edsoo.ru/ffOc6bcc

bunénunoteka LLOK
https://m.edsoo.ru/ffOc6ce4

bubnuoteka LOK
https://m.edsoo.ru/ffOc6df2

bnénunoteka LLOK
https://m.edsoo.ru/ff0c6f00

bunénunoteka LLOK
https://m.edsoo.ru/ff0c7018

bnénuoteka LLOK
https://m.edsoo.ru/ff0c7126

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


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

55

56

57

58

59

60

61

3asemieHne aNeKTponpr6opoB

JNEKTPUYECKMNIA TOK, YC/IOBUA €ro
CyLw,ecTBoBaHMSA. MOCTOAHHbIN TOK.
Cwuna Toka. HanpsxeHwe.
ConpoTueneHune. 3akoH Oma ans
yyacTka uenmu

MocnefoBaTenbHOE, NapannenbHoe,
CMellaHHOoe coefiHeH e
NpoBOAHMKOB. JlabopaTtopHas paboTa
«3yyeHmne cMewaHHOro CoeanHeHNs
pPe3ncTopoB»

PaboTa 1 MOLYHOCTb 3/IEKTPUYECKOTO
ToKa. 3akoH [xoyns-JleHua

3akoH Oma a1s NonHoW (3aMKHYTOW)
anekTpuyeckoin yenu. KopoTtkoe
3aMblkaHKWe. JlabopaTopHasa paboTa
«N3mepeHne 3A4C MCTOUYHMKA TOKA U
ero BHYTPEHHEro CONPOTUBNEHUSA»

ONeKTpoHHas NMPOBOAMMOCTb TBEPAbIX
MeTasnnoB. 3aBMCUMOCTb
COMPOTMB/IEHNS MeTannoB OT
Temnepatypbl. CBEPXNPOBOAVMOCTb
AneKTpuYecKunii TOK B BakyyMme.
CBOICTBA 3/IEKTPOHHbIX MYyYKOB
MonynpoBOAHUKN, NX COBCTBEHHASA U
npuMecHas npoBogMMocTb. CBOMCTBA
p—n-nepexoga. MonynpoBoAHNKOBbIE
npuoéopsl

bubnuoteka LJOK
https://m.edsoo.ru/ffOc74f0

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0c7ae0

bunénunoteka LLOK
https://m.edsoo.ru/ffOc84ae


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

62

63

64

65

66

67

68

ANeKTPUYECKNn TOK B pacTBOpax u
pacrnsiaBax 3/1eKTPO/INTOB.
DNeKTponmMTHUYEecKas auccoumanus.
AnekTponus

SNeKTPUYECKNin TOK B rasax.
CaMoCTOoATe/IbHbIN 1
HecamoCTOATe NbHbIV pa3psas. MonHus.
Mnasma

AnekTpryeckne npnoéopsl 1
YCTPOICTBA N UX NpaKTUyecKoe
npumeHeHwue. MNpaBmna TEXHUKK
6e30nacHoOCTM

O6o6LatoLnii ypok
«QNIeKTPogMHaAMUKa»
KoHTposnbHas paboTta no teme
«nekTpocTaTnka. MoCcToAHHbIN
3NeKTPUYECKNin ToK. TOKK B
pa3fIMyHbIX cpefax»

Pe3epBHbIl YpOK. KOHTpObHas
paboTa no Teme "9neKTpoanHaMmMKa"

Pe3epBHbIil ypoK. O606LatoLLmnii ypok
no remam 10 knacca

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

68

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

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

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

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0c8a8a

bunénunoteka LLOK
https://m.edsoo.ru/ff0c8c56

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


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 KNNACC

Konnyectso 4acoB ONeKTPOHHbIEe
[9]
:;n Tema ypoka Bcero KOHTponibHble  [MpakTuyecKue ﬂ:;jeHm gggpazzz:fenwue
paboThbl paboThbl pecypch!
MOCTOAHHbIE MarHUTbI U UX
B3aumogelicTene. MarHuTHoe none. bubnuoteka LLOK
BekTop MarHMTHON MHAYKLMW. JTUHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKUUW
MarHuTHOe nose NPOBOAHMKA C
ToKOoM. OnbIT ApcTesa. buénuoteka LLOK
B3anmopeiicTene NnpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NabopatopHasa pab6oTa «M3yyeHune 1 bubnuoteka LLOK
MarHUTHOIO MONSA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBMe MarHUTHOro Nons Ha
NPOBOAHMK C TOKOM. Cuna Amnepa.
NabopaTtopHas paboTa 1 Bubnnoteka LLOK

«MccnegoBaHne aeincTBmS
NOCTOAHHOrO MarHMTa Ha paMmKy ¢
TOKOM>»

[elicTBne MarHMTHOro Nona Ha
LABWXKYLLYHOCA 3apPSXKEHHYIO YacTuLy.
Cuna JlopeHua. Pa6oTa cunsl
NopeHua

JNeKTpoOMarHMTHas nHAyKuma. MoTok
BEKTOpPA MarHUTHOM uHaykuun. 34C
NHAYKUMW. 3aKOH 3N1eKTPOMarHUTHOW

https://m.edsoo.ru/ff0c9acO

bubnuoteka LLOK
https://m.edsoo.ru/ff0c9df4


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

10

1

12

13

14

nHAyKunm dapages
NabopaTtopHas paboTa
«W/ccnepoBaHune aBneHus

3NEKTPOMArHUTHON UHAYKLNN»

VMHAYKTUBHOCTL. SBNeHne

camonHaykunm. 34C caMoONHAYKUUN.
OHeprus MarHUTHOTO NOSA KaTyLKKN C
TOKOM. DNEeKTPOMarHUTHoOe nosne

TexHUYecKne ycTpoicTea 1 ux
MPYMEHEHWNE: NOCTOSHHbIE MarHNTI,
3NEeKTPOMAarHuTbl, 3N1EKTPOABUTaTENb,
YCKOPUTENN 31IEMEHTAPHbIX YacTul,

NMHOYKUWOHHAaA neyvb

O6o6uiaoLLnii ypok «MarHuTtHoe
nose. NeKTPOMarHMTHas NHAYKLMA»

KoHTponbHas paboTa no teme

«MarHunTHoe none.

SNeKTPOMarHMTHasA UHAYKLUA»

CB0OOfIHbIE MEXAHNYECKNE
KonebaHms. FapmMmoHnYeckume

KonebaHus. YpaBHeHne

rapMOHMNYECKNX KonebaHui.

MpeBpalyeHne aHeprum
NabopaTtopHasa paboTa

«lccnefoBaHue 3aBUCMMOCTH
nepuoa Manbix KonebaHuin rpysa Ha
HUTW OT AAWNHBI HATWU U MaccChbl rpy3a»

Koneb6atenbHblii KOHTYp. CBOOOAHbIE

bubnuoteka LLOK
https://rn.edsoo.ru/ff0ca 150

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

buébnuoteka LLOK
https://m.edsoo.ru/ffOcab82

bubnuoteka LLOK
https://m.edsoo.ru/ff0cad58

bubnuoteka LLOK
https://m.edsoo.ru/ffOcaf06

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


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

15

16

17

18

19

20

3N1EKTPOMArHMTHbIe KonebaHus B
naeanbHOM KonebaTeNbHOM KOHTYpE.
AHanorus mexay MexaHU4yeckumm u
3/1IEKTPOMArHUTHbIMMK KoNne6aHMsiMK

®opmyna TomcoHa. 3aKoH
COXPaHeHWA 3Heprumn B njeasbHOM
KonebaTe/lbHOM KOHType

MpefcTaBneHne 0 3aTyxaroLWmnx
KonebaHmaX. BbIHYXAEeHHbIe
MexaHu4eckune KonebaHus. Pe3oHaHC.
BbIHYX1€HHble 31eKTPOMArHUTHbIE
KonebaHus

MepemeHHbIli TOK. CUHYCOMAanbHbIN
nepeMeHHbIn TOK. MOLHOCTb
NepemMeHHOro Toka. AMNANTYAHOE U
[eNCTBYIOLLEee 3HAYEHME CUbl TOKA U
HanpsXXeHuns

TpaHctopmatop. MNponsBoacTBo,
nepegava v notpebneHue
3N1IEKTPUYECKOW aHEprum

YCTPOWCTBO M NpakTuyeckoe
NPYMeHEeHNE 3NEKTPUYECKOTO 3BOHKA,
reHepatopa nepeMeHHOro Toka,
NVHWIA anekTponepegay

3KON0rnyeckne puckKu npu
NMPOV3BOACTBE 3/1EKTPOIHEPTUN.
KynbTypa ncnonb3oBaHus
3N1eKTPO3HEPTUN B NOBCEAHEBHOW
XU3HU

bubnuoteka LLOK
https://rn.edsoo.ru/ffOcb9c4

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

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

bubnuoteka LLOK
https://m.edsoo.ru/ffOcc324


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

21

22

23

24

25

26

27

28

29

30

MexaHn4yeckune BOMHbI, YCN0BUA
pacripocTpaHeHus. MNepuog. CKOpPOCTb
pacnpocTpaHeHUs 1 AMHA BOJIHbI.
MonepeyHble U NPOLOMbHbIE BO/HbI

3ByK. CKOpOCTb 3ByKa. 'pOMKOCTb
3ByKa. BoicoTa ToHa. Tembp 3ByKa

ANeKTPOMarHUTHbIE BOMHbI, UX
CBOICTBa U ckopocTb. LLlkana
3N1eKTPOMarHUTHbIX BOMH

MpuHUUNbl pagnocBasn 1
TenesnaeHNs. PasBnTtue CpeLcTs
cBsA3n. Pagmnonokauma

KoHTposnbHasa paboTa «KosnebaHuma un
BO/HbI»

MpsMoNnHeinHoe pacnpocTpaHeHue
cBeTa B OJHOPOAHOWA cpese.
ToueuHblli UCTOYHUK cBeTa. Jlyy
cBeTa

OTpakeHne cBeTa. 3aKOHbI OTPaXeHus
ceeTa. [locTpoeHue n3o0bpaxeHnn's
MJI0CKOM 3epKase

MpenomneHue ceeta. lNonHoe
BHYTpeHHee oTpaxeHue. MpefenbHblii
Yron noJIHoro BHyTPeHHEero
OTpaxKeHus

NabopatopHasa paboTa «M3mepeHune
rnokasatensa NpPenoM/ieHns CTekna»

NnH3bl. MocTpoeHne n3obpaxeHuii B

bubnuoteka LLOK
https://m.edsoo.ru/ffOcca54

bubnuoteka LLOK
https://m.edsoo.ru/ff0cccOc

bubnuoteka LLOK
https://m.edsoo.ru/ffOccfe0

bnénuoteka LLOK
https://m.edsoo.ru/ffOcc6f8

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd350

bubnuoteka LLOK
https://m.edsoo.ru/ffOcd4e0

bnénuoteka LLOK
https://m.edsoo.ru/ffOcd7f6

bubnuoteka LLOK
https://m.edsoo.ru/ff0cd67a

bubnuoteka LLOK


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

31

32

33

34

35

36

37

38

39

NNH3e. dopmyna TOHKOW /INH3bI.
YBenuuyeHune NNH3bI

NabopaTtopHasa paboTa
«MccnegoBaHne CBOMCTB
N306PaXKEHNI B NH3aX»

[vncnepcusa ceeta. CNOXHbI cocTaB
6enoro cseta. LiBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

VHTephepeHums ceeta. Andpakums
cseTa. AupakunoHHas pewéTka

lMonepeyHOCTb CBETOBbLIX BOJH.
Monapusauns ceeta

OnTuyeckne NpmMGOpPbI 1 yCTPOICTBA 1
yCNoBus nx 6€30MacHOro NpUMeHeHUs

"paHuLbl NPYUMEHUMOCTK
Knaccuyeckon MexaHuku. Moctynatsbl
CreLunanbHON Teopnun
OTHOCUTENbHOCTH

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTH.
3amepanieHne BpeMeHu 1 COKpalleHune
AJTNHBI

3HepFVIFI N NMNynbC PenATUBNCTCKOM

yacTuubl. CBSA3b Macchl CGHGpFVIBVI n
MMnNynbCOM. 3Hepr|/|ﬂ nokKos

KoHTposnbHasa paboTa «OnNTHKA.
OcCHOBbI crewnanbHon Teopun
OTHOCUTE/IbHOCTU»

https://m.edsoo.ru/ffOcdd le

buénuoteka LLOK
https://m.edsoo.ru/ffOced22

bubnuoteka LLOK
https://m.edsoo.ru/ffOcf02e

bubnuoteka LLOK
https://m.edsoo.ru/ff0cf862

bubnuoteka LLOK
https://m.edsoo.ru/ffOcfa42

bubnuoteka LLOK
https://m.edsoo.ru/ffOcfc68

bnénuoteka LLOK
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

40

41

42

43

44

45

46

47

48

49

®oTOHLI. dopmyna MNnaHka. SHeprus
M uMnNynbC hoTOHA

OTKpbITUE N UCCNe0BaHKe
(hoToathpekta. OnbIThl A. T.
CrtonetoBa

3aKoHbl (poToathekTa. YpaBHEHUE
JiiHWTelHa s poToaddekTa.
«KpacHas rpaHuua» oToaddekTa

[aeneHune ceeta. OnbiTol . H.
NebeneBa. XumMnyeckoe gencreme
cBeTa

TexHuyeckne ycTporcTaa u
NpaKTUYecKoe NpuMMeHeHue:
(hoTO3IEMEHT, (POTOAATUMK,
CO/IHeYHasa b6aTapes, CBeTOAMNOS
PeweHune 3aday no teMe «3/IEMEHTHI
KBaHTOBOWN ONTUKMN»

Mogenb atoma TomcoHa. OnbIThbl
Pesepopaa no paccesHUo a-yacTuL.
MnaHeTapHaa Mogenb atoma

Moctynatel bopa

N3nyyeHune n nornoweHne (GoTOHOB
npu nepexofe aToMa ¢ OAHOr0 ypPOBHSA
3HEprum Ha apyroi. Buabl cnekTpos

BonHoBble cBOMCTBA YacTuL,. BosHbI
Ae bpouns. KopnyckynspHO-BO/HOBOM
fyanusm. CnoHTaHHOe n

bnénuoteka LLOK
https://m.edsoo.ru/ffOcfel6

bubnuoteka LLOK
https://m.edsoo.ru/ffOcffc4

bubnuoteka LLOK
https://m.edsoo.ru/ff0d015e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d04a6

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0302

bnénuoteka LLOK
https://m.edsoo.ru/ff0d091a

bubnuoteka LLOK
https://m.edsoo.ru/ffOdOafa

bubnuoteka LLOK
https://m.edsoo.ru/ff0dOafa

bubnuoteka LLOK
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

50

ol

52

53

54

55

56

BbIHY>XieHHOE M3NnyyeHne

OTKpbITNE pagmMoakTUBHOCTN. ONbIThbI
Pesepopaa no onpegeneHnio cocraea
paguoaKTUBHOIO M3/yYeHUs

CaolicTBa anba-, 6eta-, ramma-
n3nydeHns. BnngHue
pagnMoakTUBHOCTU Ha XUBble
opraHusmbl

OTKpbITE NPOTOHA U HEUTPOHA.
WN3oTonbl. Anba-pacnag.
SNeKTPOHHbIN 1 MO3UTPOHHbIW GeTa-
pacnag. 'amma-n3nyyeHue

JHeprus cBA3M HYK/IOHOB B A4pe.
ApepHble peakuun. AaepHbli
peakTtop. MNMpobnemMbl, NepcreKTUBLI,
3KOMOrMYecKme acnekTbl SAepHON
3HepreTuKun

dnemeHTapHble YyacTuubl. OTKpbITUE
no3uTpoHa. MeTobl HabNOA4eHNA U
perunctpauum aneMeHTapHbIX YacTuLl.
Kpyrnbliii cton «PyHhaMeHTaNbHble
B3aumofelnicTena. EQUHCTBO
(h13nYECKOM KapTUHbI MUpa»

Bup 3Be3gHoro Heba. Co3se3gus,
ApKue 38e3bl, MaaHeTbl, UX BUAUMOE
aBmxeHune. ConHeyHasa cucTema

ConHue. ConHeyHad aKTUBHOCTb.
NcTouHmK aHeprum ConHua v 38e3f

bubnuoteka LLOK
https://rn.edsoo.ru/ff0d0fd2

bubnuoteka LLOK
https://m.edsoo.ru/ff0d1162

bubnuoteka LLOK
https://m.edsoo.ru/ff0d1356

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


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

57

58

59

60

61

62

63

64

3Bé34bl, MX OCHOBHbIE
XapaKTepUCTUKN. 3BE3/bl FNaBHOIA
nocnefoBaTeNbHOCTU. BHYTpeHHee
cTpoeHue 3Be3f. CoBpeMEHHbIE
npeacTaBeHna 0 NPOUCXOXKLEHUN 1
agonoumn ConHua v 3sesfq

MneuHblil MyTb — Hawa ManakTuka.
MonoxeHue n gemxeHne ConHua B
ManakTuke. ManakTukn. YépHole abipbl
B AApax ranaktunk

BceneHHas. PasberaHune ranakTuk.
Teopusa bonbloro B3pbiBa.
PennkToBoe nsnyyeHue.
MeTaranaktumka

HepelleHHble Npo6aeMbl aCTPOHOMMUM

KoHTposibHas pa6oTa «NeMeHTbI
acTPOHOMMUU U acTPOPUINKIN»

O6o6uiatoLLmnii ypok. Ponb Gn3nKK 1
aCTPOHOMUW B 3KOHOMMWYECKOW,
TEXHO/MIOTMYECKO, CoLUMNanbHOM K
3TMYECKON cthepax AeATeNbHOCTH
yenoseka

O606watoLnin ypok. Ponb n Mecto
(hM3NKM 1N aCTPOHOMUU B
COBPEMEHHOW Hay4HOl KapTUHe Mupa

O6ob6LwatoLwnii ypok. Ponb
thn3nyveckoii Teopum B POpPMMpPOBaHNU
npeacTaBiaeHnii 0 PU3NYECKOA
KapTuHe mupa



O6o6watownin ypok. Mecto
(h13NYECKOl KapTUHbI MUpa B 06LLEM
pALY COBPEMEHHbIX €CTECTBEHHO-
Hayu4HbIX NpeAcTaBNeHWiA 0 Npupoae

65

Pe3epBHbIil ypoK. MarHMTHOE none.

66
SNeKTPOMarHMTHas UHAYKLUA

Pe3epBHbIil ypoK. OnTuka. OCHOBBI
67 cneymanbHOM Teopun
OTHOCMUTE/IbHOCTM

PesepHbIil ypoK. KBaHTOBas (puU3mMka.
68 3NeMeHTbl aCTPOHOMUU 1
acTpoU3NKM
OBLWEE KONMMYECTBO YACOB IO
NMPOrPAMME

68

bubnuoteka LLOK
https://rn.edsoo.ru/ff0d 1784


https://m.edsoo.ru/ff0d1784

YYEBHO-METOONYECKOE OBECIMNMEYEHUWME OBPA3OBATEJ/IBHOI O

MPOLECCA OBA3ATEJIbHbIE YYEEHBIE MATEPUWANDbI ANA

YYEHUNKA

. dusmka, 10 «knacc/ KacbsaHoB B.A., 0O6wWectBO C OrpaHWYeHHOM

OTBETCTBEHHOCTbIO «JPO®PA»; AKLMOHEPHOE 06LLECTBO «l13aaTeNbCTBO

«[poceeLleHmne»

. dusmka, 11 «knacc/ KacbsaHoB B.A., 0O6WectBO C OrpaHWYeHHOM

OTBETCTBEHHOCTbIO «[JPO®PA»; AKLMOHEPHOE 06LLECTBO «l13aaTeNbCTBO

«[lpocseLleHne»

METOONYHECKWME MATEPUVAJblI ANA YUUNTENA

Mporpamma Kypca hmsunkm ana 10— 11 knaccoB. ba3oBblil ypoBeHb (aBTop B.

A. KacbsiHOB)

YMK «®Pu3nka. 10 knacc. ba3oBblil ypOBEHb»

1 ®usnka. 10 knacc. Ba3oBblii YPOBEHb. YUYEOHMK C 3M1EKTPOHHBLIM MPUNOXKEHNEM
(aBTop B. A. KacbsHoB).

2. du3nka. 10 knacc. BasoBblli ypoBeHb. MeTtoguueckoe nocobue (aBTop B. A
KacbsHOB).

3. ®dusnka. 10— 11 knacchl. Ba3oBblii ypoBeHb. TeTpadb AN nabopaTopHbIX paboT
(aBTopbl B. A. KacbaHos, B. A. KoposuH).

4. dm3nka. 10—11 «knaccbl. bBa3oBbli  ypoBeHb. KomnnekT TeTpagein Ans
KOHTPO/bHbIX paboT (aBTop B. A. KacbsHOB)

5. dumsmka. 10 knacc. [uaakTuyeckme KapToukun-3agaHns (asTopbl M. A

Ywakos, K. M. ¥Ywwakos).

YMK «®Pu3nka. 11 knacc. ba3oBbli ypOBEHb»

1 ®usmka. 11 knacc. Ba3oBblii ypoBEHb. YUYEOHWK C 3MEKTPOHHbLIM MPUIOXKEHVEM
(aBTop B. A. KacbsHOB).

2. ®usmka. 11 knacc. BasoBblii ypoBeHb. MeToamueckoe nocobue (aBTop B. A.
KacbsHOB).

3. ®dusnka. 10— 11 Knacchl. Ba3oBblii ypoBeHb. TeTpaab AN NabopaTopHbIX paboT
(aBTopbl B. A. KacbsaHoB, B. A. KoposuH).

4. dm3nka. 10—11 «knaccbl. bBa3oBbIi  ypoBeHb. KomnnekT TeTpagein Ans
KOHTPO/bHbIX paboT (aBTopbl B. A. KacbaHoB, L. B. NrpaLwuos).

5. ®m3mka. 11 knacc. AngakTmyeckne KapToukn-3agaHnsa (astopbl M. A.

Ywakos, K. M. Ywwakos).

LNPPOBbLIE OBPA3SOBATEJIbHBIE PECYPCbl N PECYPCbI CETHU

MHTEPHET

1 http://nsportal.ru - coumanbHasa cetb pabOTHMKOB 06pPa30BaHUS.

2 http://markx.narod.ru/pic/ - pu3nka B LIKONeE.
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