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NOACHUNTEJIbHAA SATTNCKA

Mporpamma no Qu3nMke 6a30BOr0 YPOBHA Ha YPOBHE CPefHero o6Luero
06pas3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUA K pe3ynbTaTam
OCBOEHWA OCHOBHO 06pa3oBaTe/lbHON MporpaMmbl, NpeacTaBneHHbIX B PrOC
COO, a Takke C Y4éTOM (hefepanbHO paboyeit MporpaMMbl BOCMUTAHUA W
KOHLEeNuMM npenojasaHnsa yyebHoro npegmetra «dusmka» B 06pa3oBaTesibHbIX
opraHunsauusax Poccuiickoit depepaunn, peasin3yrLLnX OCHOBHbl€e
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHve nporpaMmbl MO (PM3MKe HanpaeleHO Ha (opMUpoBaHUe
€CTeCTBEHHO-Hay4YHON KapTUHbI Mupa obyvatowmxca 10-11 Kknaccos npwu
06yyeHUn nx pusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxoga. lNporpamma no gusmke cootseTcTByeT TpebosaHusm PIrOC COO K
NJaHNPYEMbIM  JINYHOCTHLIM, TMPEAMETHbIM W MeTanpeaMeTHbIM pesy/ibTatam
00yyeHVs, a Takke Y4YUTbIBAET HEeoOXOAMMOCTb peasin3aunn MeXnpeameTHbIX
CBA3e (DM3NKM C eCTeCTBEHHO-HAyYHbIMW Y4yeOHbIMKU npeameTamMu. B Held
OMpefenstoTCAd OCHOBHbIE LeN U3yvyeHUs (PU3NKNU Ha YPOBHE CpeaHero o6Luero
06pa3oBaHus, NaaHMpyemMble pesysibTaTbl OCBOEHWA Kypca (PU3NKW: IMYHOCTHbIE,
MmeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3mKe BKIOYAET:

naaHMpyemMble pesy/bTaTbl OCBOEHUA Kypca (PU3NKN Ha 6a30BOM YPOBHE, B
TOM YuC/e NpegMeTHbIe pe3ynbTaTtbl Mo rogam 0oyyeHus;
cogepxxaHue y4ebHoro npeameta «®Pusmka» Mo rogam 06yyeHus.

Pu3nKa Kak Hayka O Hambosnee 06LWMX 3aKOHaX MPUPOLbl, BbICTynas B
KayecTBe y4eOHOro rnpegMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKaL B CUCTEMY
3HaHW 06 OKpyXKatoLeM Mupe. LLIKOMIbHBI KypC (PU3NKN — CUCTEMOOOPA3YHOLLINIA
A/19 eCTECTBEHHO-HAY4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKUE 3aKOHbI
neXxkxaT B OCHOBE [MPOLECCOB W SIBMEHWIA, WU3y4YaeMblX XUMUER, 6uonorue,
(hm3nyeckoil reorpatmein M acTpoHomuein. cnonb3oBaHWEe W aKTMBHOE
NPUMeHeHMe  (PU3NYECKUX  3HAHWA  OMpefenseT  Xapaktep W pasBUTKME
Pa3HOOOpasHbIX TEXHO/MOrM B Ciepe 3JHEPreTMKW, TpaHCcrnopTa, OCBOEHUS
KOCMOCa, MOJlyYeHMsI HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaAMWU U LpPYruX.
N3yyeHne (M3MKM BHOCUT OCHOBHOW BK/ag B (hOPMMPOBaHWME €CTeCTBEHHO-
Hay4HON KapTWHbI Mupa 0bydvarowmxcsa, B (HOPMUPOBaHUE YMEHWUIA MPUMEHATb
Hay4YHbIA METOA MO3HaHWA NPY BbIMOSIHEHUN UMK YYebHbIX UCCNef0BaHMA,

B ocHoBYy Kypca (M3MKM A/19 YPOBHA CpefHEero obuiero obpasoBaHMS
MOMIOXKEH psAf WAEN, KOTOpPble MOXHO paccMaTpuBaTb KakK MPUHLWNLI  ero
MOCTPOEHUS.



Npes uenocTHoCcTW. B COOTBETCTBUM C HEW KypC ABMSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KNacCUYeCKOM, TakK N COBPEMEHHOW (IU3MKMN.

Npes reHepanuzaumn. B COOTBETCTBMM C Helk MaTepuan Kypca (U3MKK
00beAVMHEH BOKPYr (u3Myecknx Teopuil. Begywmm B Kypce sBfseTCA
(hopMUpOBaHMe NPEACTaB/EHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BelLecTBe U
rnone.

Npea rymaHnTapumsaumn. EE peanusauma npefnonaraet WUCMonb3oBaHWe
ryMaHWTapHOro noTeHumMana (YU3M4eckor HayKu, OCMbIC/IEHNE CBA3W PasBUTUS
(M3NKN C pasBuTMeM 0OLlecTBa, a TakKKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbLIMW M 3KO/I0MMYECKUMI Mpobiemamu.

Npesa npuknagHon  HanpasneHHocTW. Kypc  dwmsuknm  npegnonaraet
3HAKOMCTBO C LUMPOKMUM KPYrOM TEXHWUYECKMX U TEXHOMOMMYECKUX MPUIOXKEHWI
N3yYeHHbIX TEOPUI1 1 3aKOHOB.

Npes akonormsauum peanmsyeTcs MOCPeACTBOM BBEAEHWS 3/1EMEHTOB
COAepXXaHus, MOCBAWEHHBIX 3KOMIOTMYECKM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKU M TEXHONIOTUI, a TakKxXe 06CYXAeHWs
npo6/iem paLMoHaIbHOro NPUPOAON0/b30BAHUA U 3KOOrMYeCcKo 6e30MacHOCTW.

CTepXXHeBbIMU 3/1IEMEHTaMN Kypca (PM3MKM Ha YPOBHE CpeaHero obuiero
0bpa3oBaHNA SABNAKOTCSA (PU3NYECKMe Teopun (DOpMUpPOBaHME MNPeACTaB/IEHUIA O
CTPYKTYpe NOCTPOEHUSA (DU3NYECKOIN TeOpUK, PO (DyHLAMEHTa/IbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX MPEeACTaB/NeHUAX O  NPUPOAe,  rpaHuuax
NMPUMEHUMOCTM TEOPWA, [NA OMUCaHWsi €eCTeCTBEHHO-HAYUHbIX SABMEHUA W
MpoL,eccos).

CUNCTEMHO-[eATeNbHOCTHbIN MOAX0[, B Kypce (DM3VKW peain3yeTca npexae
BCEro 3a CY&T opraHm3auumn 3KCrepuUMeHTaNbHOW [AeATeNbHOCTU 00Yy4YatoLLMXCs.
[na 6a30BOro YypoBHA Kypca (U3MKM — 3TO WCMO/Ib30BaHNE CUCTEMbI
(DPOHTa/IbHLIX  KPAaTKOBPEMEHHbIX 3KCMEepMMEHTOB W labopaTOpHbIX pabor,
KOTOpble B Mporpamme rno usnke obbeAvHEHbI B 00WMIA CMNCOK YYEHNYECKNX
NpakTUYecknx paboT. BblaeneHne B yKazaHHOM MepevHe nabopaTtopHbIX pabor,
MPOBOAMMbBIX A1 KOHTPONIA M OUEHKW, OCYLLECTB/ISAETCA Yy4aCTHMKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs W3  OCOBGEHHOCTE  MIaHWPOBaHWUA W
OCHalwleHns KabuHeta (u3nkn. [lpu 3TOM 0bGecrneymBaeTcs  OBafeHue
006yYaroLWMMNCA YMEHUAMU MPOBOANTbL KOCBEHHbIE W3MEPEHWs, WCCNef0BaHunS
3aBMCMMOCTEN  (PU3NYECKUX BEIMYMH W TMOCTAHOBKY OMbITOB MO MNPOBEPKe
NpeaoXeHHbIX rnnoTes.

Bonbllioe BHMMaHWe YAENAeTCAd PeLleHM0 PacYETHbIX W KauyeCTBEHHbIX
3aga4. MMpyn 3aTOM ANA pacyBTHLIX 3afay NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3a/jaHHON PU3NYECKO MOAENbHO, MO3BONAIOLME NPUMEHATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTM KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus 13
pasHbIX pa3genos. [ KayeCTBEHHbIX 3a4a4y NMPUOPUTETOM ABMAKOTCA 3afaHnNA Ha
00ObACHEHME NPOTeKaHWUs (U3NYECKUX SBMEHWIA U MPOLLECCOB B OKPYXKatoLLEein
XN3HK, Tpebytowlme Bblbopa (U3NYECKON MOAEN ANA CUTyauun MNpakTUKO-
OPWEHTMPOBAHHOIO XapaKTepa.

B cootBetctBMM ¢ TpeboBaHusmMum DIrOC COO K wmarepuasnibHo-
TEXHUYECKOMy o0becreyeHNo y4yebHOro npouecca 6a30Bbli YPOBEHb Kypca
(OM3NKN Ha YPOBHe CpeHero obuero obpasoBaHNs AO/MKEH M3Y4YaTbCA B YCMOBUAX
npegMeTHOro KabmHeta (U3MKM UM B YCNOBUAX MHTErpUpOBaHHOIO KabuHeTa
npeaMeToB eCTeCTBEHHO-Hay4yHOro uukna. B kabuHeTe (hM3MKM [O/MKHO ObITb
Heobxodnmoe nabopaTtopHoe 060pyAOBaHME AN BbIMO/HEHMSA YKa3aHHbIX B
nporpaMmMe no (oM3MKe yY4eHUYeCKMX MpakTUYecKux paboT v AeMOHCTpaLMOHHOE
obopyfoBaHue.

[leMOHCTpaUnoHHoe 060pyaoBaHWe (OpMUPYeTCA B COOTBETCTBUM C
MPUHUMMOM  MUHUMA/IbHOW  AOCTAaTOYHOCTM K 0b6ecrieyvBaeT  MOCTAHOBKY
MepeyncrieHHbIX B MNporpamMme Mo (M3MKe KAKYEBbIX [AEMOHCTpauuin - ans
nccnefoBaHA  M3yvaeMblX  SBMIEHWA U MPOLLECCOB,  3MMUPUMYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKNX MPUMEHEHWIA.

JTabopatopHoe o6opyaoBaHVWe AN YYEHMYECKUX MNPaKTUYecKux paboT
(hopmMupyeTCA B BUAE TemaTMYeCKMX KOMMJIEKTOB M 06ecrneynBaeTcsa B pacyéte
OQHOrO KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKne KOMMIEKTbl
nabopatopHoOro 060pyAoBaHWA [OO/MKHbI OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHANIOroBbIX M LM(POBLIX NPMOOPOB, a TakkKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBBIX 1labopaTopui.

OCHOBHbIMM LeNSIMU U3ydeHUs (I3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:
(hopMUpOBaHME WHTEpeca U CTPEMJIEHUA O0OYYarLWMXCA K Hay4yHOMY
N3YYEHUIO MPUPOAbI, Pa3BUTUE WX WHTENNEKTYa/lbHbIX W TBOPYECKUX
CMoCoGHOCTeN;
pasBuUTME NPeACcTaB/eHNA O HAy4YHOM MeTOZe MO3HaHUA 1 (DOPMMPOBaHNE
NCCNefoBaTeIbCKOro OTHOLLEHNSA K OKPY>XKatoL MM AB/IEHUAM;
(hOpMUPOBaHME HAY4YHOrO0 MUPOBO33PEHUSA KakK pe3ynbTarta M3y4veHus
OCHOB CTPOEHMA MaTepun N DyHAAMEHTa/IbHbIX 3aKOHOB (PU3UKMK;
(hopMMpOBaHME YMEHWIA OOBACHATb  SBMIEHUS C  WCMO/b30BaAHNEM
(hM3MYECKMNX 3HAHWIA N HaYYHbIX [OKa3aTe/bCTB;

(hbopMUpOBaHWe MNPeACTaBNeHUA O PO (M3NKWU AN PasBUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKM N TEXHONOTUIA,

[loCTVXXeHne 3TUX Lefeil obecneynBaeTca peLleHneM CreayroLWwmx 3ajay B

rnpoLecce M3ydeHNs Kypca (PU3nKn Ha YpoBHe cpefHero obuiero obpasosaHus:



NpuobpeTeHMe  CUCTEMbl  3HaHMA 06  OBWMX  (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/1OYas MEXaHWKY,
MOJIEKYNAPHYI0  (OM3NKY, 3NMEKTPOAUHAMUKY, KBAHTOBYIO (U3UKY U
3/IEMEHTbI aCTPOMU3NKM;

(hopMUPOBaHME YMEHWA MPUMEHATb  TEOPETUYECKME 3HaHUS AN
OOBACHEHUS  (DM3NYECKUX ABMEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOMN YXN3HM;

OCBOEHME CMOCOO0B pelleHns pasNYHbIX 3a4a4y C SBHO 3afaHHOM
(hM3nMyecKoi Mofenbto, 3adad, MnoApasymMeBaloWMX CaMOCTOSATe/lbHOe
cozfiaHne hr3nyecKorm Moaenu, aaekBaTHOM YCIOBUAM 3a4auu;
NMOHUMaHVe (U3NYECKUX OCHOB W MPUHLMUMNOB [AENCTBUA TEXHUYECKMX
YCTPOMWCTB N TEXHO/IOMMYECKMX MPOLLECCOB, X BIUAHMSA HA OKPY>KAKOLLYHO
CPeay;

OBflafieHne MeTofamMn CaMOCTOATENIbHOrO MjaHMpPOBaHWUA U MPOBeAeHMS
(bM3MYECKMX IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmauuu,
ornpezesnieHns JOCTOBEPHOCTM NOMYYEHHOI0 pe3ynbTara;

co3fjaHue YCnoBuii 4N1d pasBUTUA YMEHU NPOEKTHO-UCCNef0BaTeNbCKOMN,
TBOPYECKON [eSATeNIbHOCTH.

Ha wn3yyeHve un3nkmn (6a30BbIA YPOBEHb) Ha YPOBHE CpefHero o6Luero
obpaszoBaHua oTBoanTca 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacos (2 4aca B Heflefto).

Mpefnaraemblin B nporpaMMe Mo (U3NKe repeyeHb 1abopaTopHbIX U
NMpaKkTUYecknx paboT HABNSETCA PEKOMEHAOBaHHbIM, YyuTeNb [enaeT Bbl6op
npoBefeHns 1abopaTopHbIX PaboT M OMNbITOB C YYETOM WHAVBUAYAIbHbIX
0CO0BEHHOCTeN 00yYaroLLMXCS.



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC

Pa3gen 1. ®un3snka v MeToAbl HAYy4YHOIr0 NO3HaHUA

dunsmka — Hayka 0 npupofe. HayyHble MeToAbl MO3HAHMA OKPYXKAlOLLEro
Mupa. Ponb 3KcnepuMMeHTa W TEOpUW B NpoLecce MNO3HaHUA Npupoabl.
JKCMEePUMEHT B (PU3MKe.

MogenvpoBaHue (U3NYECKMUX ABMEHMIA N NPOLLEeCCOB. HayyHble rMnoTesbl.
Pur3nyeckmne 3akoHbl U Teopun. "paHULbl MPUMEHUMOCTU (PU3NYECKMX 3aKOHOB.
[MpunHUMN COOTBETCTBUSA.

Po/fb 1 MeCTO (PM3MKM B (POPMMPOBAHMM COBPEMEHHOW HAy4YHOW KapTWHbI
MUpPa, B NPaKTUYECKOIN AeATeIbHOCTM NIHOAEN.

[emMoHCcTpauuu

AHasnorosble ¥ UNDPPOBbIE M3MEPUTENbHBIE NPUOOPLI, KOMMbHOTEPHbIE
AAaTUNKN.

Pasgen 2. MexaHunKa

Tema 1. KuHemMaTMKa

MexaHunuyeckoe asvKeHne. OTHOCUTENIbHOCTb MeXaHW4YeCKOro ABMXKEHUS.
CucTtema oTcuéTa. TpaeKkTopus.

[MepemeLleHre, CKOPOCTb (CPefHssi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPeHVe MaTepuasibHOM TOYKW, WX MPOEKUMM Ha OCKM CUCTEMbl KOOPAMHAT.
CnoxeHve nepemeLLeHniA N CI0XKEHNE CKOPOCTENA.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMONNHENHOE [ABWKeHue. [padmku
3aBMCMMOCTU  KOOPAMHAT, CKOPOCTM, YCKOPeHWs, MnyTM W MepemMeLleHuns
MaTepuasibHON TOUKN OT BPEMEHM.

CB060AHOE NageHve. Y CKopeHme cBOOOAHOr0 nageHuns.

KpuBonuHeiHoe — ABMXXeHWE.  [BMXKeHVME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MOZAY/H0 CKOPOCTbIO. YT/10Basi CKOPOCTb, /IMHEHaS
CKOpOCTb. Mepuog 1 yactoTa obpalleHmns. LieHTpocTpemMnTebHOE YCKOPEHHe.

TexHN4YeckmMe YCTPOMCTBA U MPaKTUYECKOe MPUMEHEHWE: CrnAoMeTp,
ABVYXeHMe CHapAL0B, LenHble 1 peMEHHbIE NepeaaYn.

[eMoHCTpauum

Moge/nb CUCTEMbI OTCYETA, WATOCTPALMSA KUHEMATUYECKUX XapaKTepUCTUK
ABVXKEHNS.

[MpeobpaszoBaHme ABUKEHWNIA C UCMOb30BaHMEM MPOCTbIX MEXaH3MOB.

MageHwe Ten B BO3AYXe U B pa3perkKeHHOM MPOCTPaHCTBe.

HabntogeHve aBuXKeHWs Tena, OPOLLEHHOro Mof Yr/iioMm K TFOPU3OHTY WU
rOPU30OHTA/IBHO.



13mepeHue ycKopeHus cBOOOLHOIO NajeHus.

HanpasneHne CKOPOCTU NpU ABUXEHUMN MO OKPY>KHOCTMU.

YUeHUYeCKunii aKCnepumeHT, nabopaTopHble paboThbl

3yyeHne HepaBHOMEPHOIO ABMXXEHUS C LieSIblo0 OnpefenieHnst MrHOBEHHOM
CKOpOCTW.

VccnenoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMK TeloM 3a
nocnegoBaTe/ibHble  PaBHblE  MPOMEXYTKW BPEMEHUM NPU  PaBHOYCKOPEHHOM
ABWXKEHUW C HAaYa/lbHON CKOPOCTbLHO, paBHOM HYIO.

3ydeHne ABVKEHUS LLapUKa B BA3KOW XXMAKOCTU.

3yyeHve aBXeHNA Tena, 6pOLLEHHOI0 rOPU30HTASLHO.

Tema 2. lnvHamunka

MpuHUMN  OTHOCUTenbHOCTUM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MNpuHUMN cynepnosvuun cun. BTopoit 3akoH HbHOTOHA
A9 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHa Ans MaTepuasibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBasg KoOCMUYeCKas
CKOPOCTb.

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

TpeHuve. Buabl TpeHus (MOKOS, CKOMbXKeHUS, KaveHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUA CKONbXEHUA U Cuia TPEHUS NMOKoA. KoappuuneHT TpeHus.
Cwnna conpoTUBEHUS NPU ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

[MocTynatensHOe 1 BpaLLaTesibHoe ABMKEHNe abCoNTHO TBEPAOro Tena.

MOMEHT CWu/ibl OTHOCUTE/IbHO OCK BpalleHns. [1neyo cunbl. Ycnosus
paBHOBEeCUA TBEPAOIro Tena.

TexHn4Yeckme YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKN,
[BV>KEHWE UCKYCCTBEHHBIX CMYTHUKOB.

[leMoHCTpauun

#BNeHNe NHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HblOTOHa.

3mepeHwne cun.

CnoxxeHwue cun.

3aBUCMMOCTb CU/Ibl YNIPYTOCTU OT AedhopMaLiun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NoAbEME U NajeHUMN.

CpaBHeHVe CU/ TPEHWA NOKOA, KaYeHUS U CKONIbXXEHUS.

Ycnosus paBHoBecus TBEpAOro Tena. Buabl paBHoBecus.

YUeHNYeCKuniA aKCnepumMeHT, nabopaTopHble paboThbl

3y4deHne aBvKeHWs BpycKa Mo HaKMOHHOW NIOCKOCTY.



ViccnepnoBaHue 3aBUCUMMOCTW CU YMPYTOCTW, BO3HUKAKOLWMX B MPYXXUHE U
pe3HOBOM 06pasLie, OT 1X AehopMaLnn.

WccnenoBaHve yCroBUiA  paBHOBeCUs TBEPAOro Tefa, MMEKLEero ocb
BpaLleHus.

Tema 3. 3aKOHbI COXpaHEHUS B MeXaHUKe

MMnyneC MaTepuasibHOM TO4YKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl U M3MEHEHME MMMNYNbCa Tena. 3aKOH COXpaHeHWa MMNynbea.
PeaKTBHOE [BUXEHWE.

PaboTa cunbl. MOLLIHOCTb CU/bI.

KnHeTnyeckad 3aHeprus martepuasibHOM Touku. Teopema 06 W3MEHeHUM
KWHETNYECKOWN aHeprum.

MoTeHUmanbHasa 3Heprus. [MoTeHumanbHas 3Heprua ynpyro
AeOpMUPOBaHHOW  MpPYXWHbI.  [MoTeHUManbHasd  3aHeprmsa  Tena  B6G/IM3M
NOBEPXHOCTU 3eM/IN.

MMoTeHuMasbHble WU HenoTeHumManbHble  cunbl.  CBA3b  paboThl
HeMoTeHLMA/IbHbIX CUM C M3MEHEHWEM MeXaHWYeCKOW 3HEPrun CUCTEMbl Tel.
3aKOH COXpaHeHWs MeXaHNYeCKOW 3Hepruu.

Ynpyrve n Heynpyrue CTOIKHOBEHUS.

TexHN4Yeckme YCTPOMCTBA M MPaKTUYEeCKoe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XWUHHBIA MUCTONET, ABVKEHNE pPaKeT.

[emMoHCcTpayun

3aKOoH coxpaHeHua nMnysnbea.

PeaKTBHOE [BMXEHNE.

Mepexon NOTeHUMaIbHOM 3HEPTM B KNHETUYECKYHO 1 06paTHO.

YUeHUYeCKuniA IKCnepumeHT, nabopaTopHble paboThl

3yyeHre abCOMKOTHO Heynpyroro ygapa ¢ MoMOLWbH [BYX O4WMHAKOBbIX
HUTAHBLIX MaATHNKOB.

WccnepoBaHve €Bs3W paboThbl CU/Ibl C U3MEHEHNEM MeXaHUYecKon 3Heprum
Tena Ha NpUMepe PacTAXKEHUA PE3NHOBOI0 XIyTa.

Pazgen 3. MonekynspHasa usnka v TepMognHaMmmKa

Tema 1. OCHOBbI MONEKYNAPHO-KNHET UYECKOW Teopum

OCHOBHbIE MOSIOXKEHNA MOJIEKYNIAPHO-KUHETUYECKON Teopnn N NX OMbITHOE
o06ocHOBaHMe. BpoyHOBCKOe [ABVDKeHWe. Oudpysna. XapakTep ABUKEHUS U
B3aMMO/ENCTBMSA YacTul, BewjectBa. Mogennm CTPOeHMst ras30B, >XMUAKOCTe U
TBEPABIX Te/T U 06BACHEHME CBOMCTB BeLLeCTBa Ha OCHOBE 3TUX Mofesein. Macca u
pasmepbl Monekyn. Konnyectso BelecTsa. [ocToAHHas ABoragpo.

TennoBoe paBHOBecKue. TemnepaTtypa 1 eé namepeHue. Lkana temnepatyp
Lienscus.



Mogeno ungeanbHoro rasa. OCHOBHOE  ypaBHeHVME  MOJEKYNAPHO-
KWHETMYECKON Teopun unieanbHOro rasa. A6CONIOTHaA TemrnepaTypa Kak Mepa
CpeAHend KMHETUYECKOW 3HEeprum TernjaoBOro [ABVDKEHWA dacTuly rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHpaeneesa—KnaneipoHa.
3akoH [anbToHa. 3onpoLecchl B naeasibHOM rase ¢ NOCTOAHHbLIM KO/IMYECTBOM
BewlecTBa. [pagmuyeckoe npefcTaB/ieHMe W30MPOLECCOB: M30TepMma, M30X0pa,
n3obapa.

TexHMYecKe YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHWE: TepMOMETP,
GapomeTp.

[leMoHCTpayum

OnbIThl, AOKasblBaloLLMe [AMCKPETHOE CTPOeHMEe BellecTBa, (oTtorpadun
MOJIEKY/T OpraHNYeCcKnX coeMHEHWIA.

OnbITbl NO AUDYY3NKN XKMAKOCTEN 1 ra3os.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLUTEPHA.

OnbITbl, [0Kas3blBaroLLme CyLLIeCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogesb, UINICTPUPYOLLAaA NPUPOAY LaBNeHWs ra3a Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLIME YpaBHEHVWE COCTOSHUS WAeabHOro  rasa,
M30MpPoLeCChbl.

YUeHUYeCKunii aKCnepumeHT, nabopaTopHble paboThl

OnpefeneHne maccbl BO3fyxa B K/1aCCHON KOMHaTe Ha OCHOBE M3MepeHui
06bEMa KOMHaTbI, JaBfIeHns 1 TeMmnepaTypbl BO3AyXa B HEiA.

VccnenoBaHve 3aBMCUMOCTU MeXAy napamMeTpamMmn COCTOAHUS paspexxeHHOro
rasa.

Tema 2. OCHOBbI TepMOoANHAMUKMN

TepmogrHamunyeckas cucTeMa. BHYTpeHHsAs 3aHeprus TepMoAMHaMUYeCKOiA
CUCTEMbI 1 CMOCcobbI eé n3MeHeHNs. KonmyecTBo TensioTbl U paboTa. BHyTpeHHAA
3HeprMs  OAHOATOMHOrO  MAealbHOro  rasa.  Bugbl  Tennonepefauu:
TenJIoNPOBOAHOCTb, KOHBEKUMSA, U3NTyYeHWe. Y aenbHas Tenn108MKOCTb BeLLecTBa.
KonnyecTso TennoTel Npuv Tenaonepeaaqe.

MoHaTMe 06 aamabaTHoOM rnipouecce. [lepBblid  3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBoOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [paduyeckas
NHTepnpeTayms paboTol rasa.

BTopoi1 3aKOH TepMoAMHAMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOE.

Tennosble  MawuHbl.  TlpMHUWMNBLI  JEACTBMSA  TEMJIOBbIX  MAlLUMH.
Mpeobpa3oBaHNA 3HEPrMM B TemnsoBbIX MalumMHax. KoagpuuMeHT Mone3Horo
[e/CTBNA TennoBO MalUMHbl. Linkn KapHo M ero Kos(MUUMEHT MO0JIE3HOr0
[eNCTBUA. IKOOrMYeckme npobnembl TENI03HEPTETUKM,



TexHN4YeckMe YCTPOMCTBA W NPaKTUYECKOe MpPUMEHEeHWe: [Buratefb
BHYTPEHHEr0 CropaHus, ObITOBOW XONOANTbHUK, KOHANLMOHEP.

[emMoHCcTpayun

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
Npobkn 13 BYTbIIKMA Mof AEeMCTBMEM CXaTOro BO3fyXa, HarpeBaHue ajupa B
NaTyHHOIN TPy6Ke NyTéM TpeHus (BULEOLEMOHCTPALMS).

13meHeHWe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnblIT No aavabaTHOMY paclUMpeHuto Bo3gyxa (OMbIT C  BO3AYLUHbIM
OrHUBOM).

Mogenu naposou TypOuHbI, ABUraTens BHYTPEHHEr0 CropaHus, PeakTUBHOIO
aurarens.

YUeHUYeCKuniA IKCnepumeHT, nabopaTopHble paboThl

3mepeHue yaenbHOoR TeNN0EMKOCTH.

Tema 3. ArperaTHble COCTOAHNA BelllecTBa. Pa30Bble MepPexoabl

Mapoobpa3oBaHMe N KOHAEHcaUuus. MicnapeHme 1 KuneHve. ABGCOMOTHaA U
OTHOCUTENIbHAs BIAXKHOCTb BO3fyxa. HacbiweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHus. 3aBMCUMOCTb TeMMepPaTypbl KUMEHWS OT AaB/eHus.

TBépaoe Teno. Kpuctannmyeckue n amopHble Tena. AHU30TPOMUSA CBOMCTB
Kpuctannos. XXugkune kpuctannbl. CoBpeMeHHble MaTepuanbl. [1naBneHue u
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro banaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYeCKoe MPUMEHEHME: TUTPOMETP W
NMCUXPOMETP, KaIOPUMETP, TEXHONOTUN NOSTYYEHUS COBPEMEHHLIX MaTepuasos, B
TOM 4unC/le HAHOMAaTEPNANOB, N HAHOTEXHOOT UM,

[emMoHCcTpauuu

CBOICTBa HACbILLIEHHbIX MapoB.

KunneHvie npy NOHMKXEHHOM [aBNeHUN.

Cnocobbl 3MepeHUs BNaXKHOCTH.

HabnofeHve HarpeBaHus 1 NiaBfeHNs KPUCTa/IIMYECKOrO BELLLECTBA.

[eMoHCTpauma KpucTanios.

YUeHNYeCKunii aKCnepumeHT, nabopaTopHble paboThl

13mMepeHne 0THOCMTENbHOM BIaXKHOCTW BO3AYyXa.

Pasgen 4. 9nekKTpogMHaMuKa
Tema 1. OnekTpocTaTumKa
AnekTpuzaumns Ten. DNeKTpuYecKnA 3apsad. [lBa BuAa  3NEKTPUYUECKUX
3apsanoB. POBOAHWKK, AW3NEKTPUKM W MONYMPOBOAHUKK. 3aKOH COXpPaHEeHWUs
3N1eKTPUYECKOr0 3apasa.
B3aumogeiicteme 3apafoB. 3akoH KynoHa. ToYeyHbI 31eKTPUYeCKniA 3apsg.
DneKTpuyeckoe none. HanpsmKEHHOCTb  3NeKTpuyeckoro nond.  [puHumn



Cyneprosnunn 3NeKTPUYeCKUX nonei. JIMHAM HanpsXKEHHOCTU 3N1eKTPUYECKOro
nons.

Pabota cun  anekTpoctatmyeckoro  nons.  lloteHuywan.  PasHOCTb
noTeHunanos. [MpOBOAHMKA W [OM3NEKTPUKU B 3/EKTPOCTATMUYECKOM TOfe.
[AnanekTpnyeckas NPoOHNULLAEMOCTb.

ONEeKTPOEMKOCTb. KoHAeHcaTop. D/1eKTPOEMKOCTb MIOCKOI0 KOHAeHcaTopa.
DHeprung 3apsXXeHHOro KoHAeHcaTopa.

TexHMYecKre YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3NIEKTPOMETP, 3/IEKTPOCTAaTUYECKas 3alimuTa, 3a3eM/IeHMe  3/1eKTPOonprubopos,
KOHAEHCcaTop, KONUpoBasibHbIW annapat, CTPYMHbIA NPUHTEP.

[emMoHCcTpayun

YCTPOMNCTBO W NMPUHLMM AEACTBUS 3/1eKTPOMeTA.

B3avmofeincTeme HasNeKTpuU3oBaHHbIX Tefl.

DNeKTPUYECKOe Nose 3apAXKeHHbIX Ten.

[MpOBOAHNKM B 3N1eKTPOCTATUYECKOM MOJIE.

DneKTpocTaTnyeckas 3alunTa.

[N3NeKTPUKM B 3N1eKTPOCTATUUYECKOM MOSIE.

3aBMCUMOCTb  3N1eKTPOEMKOCTW M/IOCKOT0  KOHZEeHcaTopa OT MnJoLaam
MNaCTUH, PACCTOAHUSA MEXAY HAMWN W AN3NIEKTPUYECKOW NPOHULAEMOCTH.

DHeprunga 3apsXeHHOro KoHAeHcaTopa.

YUeHUYeCKuniA aKCrnepumMeHT, nabopaTopHble paboThbl

V13mepeHme 3n1eKTPOEMKOCTM KOHeHcaTopa.

Tema 2. MNMOCTOAHHBIN 3MEKT PUYECKNA TOK. TOKM B pasIMYHbIX cpefax

JNEKTPUYECKMIA TOK. YC/OBUA CYLLECTBOBaHUS 3/IEKTPUYECKOTO TOKa.
cTouHnKM Toka. Cuna Toka. MoCTOAHHBIN TOK.

Hanps>keHne. 3akoH OMa anga ydactka Lenu.

DNeKTPUYECKOe COMPOTUBEHWe. Y[Ae/nbHOe COMpOTMB/IEHNE BeLLecTBa.
MocnefoBaTenbHOe, NapasnenbHoe, CMeLLIaHHOe coeAnHeHVe NPOBOAHMKOB.

PaboTta anekTpuuyeckoro Toka. 3akoH Jpkoyns—SleHua. MOLWHOCTb
3N1EeKTPUYECKOT0 TOKa.

DNEeKTPOABMKYLLAA CuMa N BHYTPEHHEe COMPOTMB/IEHME UCTOYHUKA TOKa.
3akoH Oma 4519 NOMHOM (3aMKHYTOW) 3NeKTpUYecKoit Lenun. KopoTkoe 3aMblKaHue.

ONEKTpPOHHas  MPOBOAMMOCTL  TBEpPAbIX  METa//IoB.  3aBUCUMOCTb
COMPOTUBNEHUS META/I/I0B OT TemnepaTypbl. CBepXNpPoBOAUMOCTb.

ANeKTPUYECKMin TOK B BaKyyMe. CBOMCTBA 3/1EKTPOHHBIX MYYKOB.

MonynpoBOAHNKM. CobcTBeHHas 7 npumecHas NpPOBOAMMOCTb
nosynpoBoHNKOB. CBOWCTBa p—n-nepexoga. NonynpoBoAHMKOBbIE NPUGOPBI.

JNeKTpMYeCKMin  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/IUTOB.
DNEeKTPONIUTUYECKAA Auccoumalmna. DNeKTPon3.



AneKTpnyeckmMii ToK B rasax. CamOCTOATENbHbIA U HeCaMOCTOSTE/IbHbIN
paspas. MonHus. Inasma.

TexHn4yeckmMe YCTPOMCTBA W NPaKTUYECKOe TMPUMEHEHME: ammnepMeTp,
BO/IbTMETP, PEeoCcTaT, WCTOYHUKU TOKa, 3/eKTpOHAarpeBaTe/ibHble nNpubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUGBOPLI, TEPMOMETP COMPOTUB/IEHNSA, BaKYYMHbIN AMOL,
TEPMUCTOPbI 1 (POTOPE3NCTOPbI, NOYNPOBOAHVKOBbLIV ANOM, ra/lbBaHUKa.

[emMoHCcTpauun

I3mepeHne cusibl TOKa 1 HanpsXXeHus.

3aBMCUMOCTbL COMPOTUBNEHUA UUAIUHAPUYECKUX TMPOBOAHWKOB OT AJIMHbI,
MnoLLaan NonepeyHoro ceveHna N Matepuana.

CwmeLLIiaHHOEe coefiIHeHMe NMPOBOAHUKOB.

[MpsamMoe M3MepeHWe 3MEKTPOABVKYLLEA cufibl. KOpPOTKOe 3amMblKaHue
ra/lbBaHNYECKOr0 3/IEMEHTA N OLEHKA BHYTPEHHEr0 COMPOTUBIEHNS.

3aBMCUMOCTb COMPOTUB/IEHNS METa/1/10B OT TEMNeEPATypbI.

[MpoBOAMMOCTb 3/M1EKTPOSIUTOB.

IcKpoBOi1 paspag 1 NpoBOAMMOCTb BO34yXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

I3yyeHne cmeLLaHHOro cCoeIMHEHNSA Pe3NCTOPOB.

3mepeHue 3neKTPoABMXKYLLENA CU/IbI MCTOYHMKA TOKa U €ro BHYTPEHHEro
COMPOTUB/EHNS.

HabntoaeHve anekTponmsa.

MexxnpeaMeTHbIe CBA3N

N3yyeHne Kypca (m3nkmn 6a30Boro ypoBHs B 10 Kfacce OCyLLECTBNAETCA C
YUYETOM cofepyKaTe/lbHbIX MeXMNpPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
OMOIOTUN, XUMKK, Teorpan 1 TEXHOIOTUMN.

Me>KnpeameTHbIe NMOHATUA, CBA3AHHbIE C WU3YYEHWEM METOAOB Hay4yHOro
MO3HaHWA: SB/IEHME, HayUHbIA (DaKT, runoTesa, (M3nMYeckas Be/IMYMHA, 3aKOH,
Teopus, HabNAeHVE, IKCMEPUMEHT, MOAENNPOBaHWE, MOAENb, N3MEPEHME.

MaTemaTuka: pelleHne CUCTEMbl YPaBHEHWA, JNHeHas (YHKUMSA,
napabona, runepbona, X rpamkn U CBOMCTBA, TPUIOHOMETPUYECKMNE PYHKLMUN:
CUHYC, KOCUHYC, TAHTEHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbI U UX NPOEKLNN Ha OCU KOOPAMHAT, CNIOXEHWE BEKTOPOB.

Buonornsa: mexaHNM4eckoe [ABVKEHWE B XMBOW Mpupoge, Auddysms, ocmoc,
TEenJI006MeH XXUBbIX OpraHnM3MoB (BWUAbl TEMonepeaayn, Tena0Boe paBHOBeCKE),
3NIEKTPUYECKIE ABNEHMS B XXNBOI NPUPOE.

XUMUA: OUCKPETHOE CTPOEHME BELLECTBa, CTPOEHNE aTOMOB U MOJEKY/, MOJlb
BELLEeCTBa, MOSIAPHas Macca, TernsioBble CBOMCTBA TBEPALIX Tes, XUAKOCTEH U



rasoB, 3MEKTPUYECKME CBOMCTBA METANNIOB, 3MEKTPONUTUYECKAs AMccoLmaLms,
ra/lbBaHUKa.

[eorpadns: BNaXXHOCTb BO3AyXa, BETPbI, 6apOMeTP, TEPMOMETP.

TexHonorvs: npeobpasoBaHue [ABUXEHWIA C MCMONb30BaHUMEM MEXaHU3MOB,
YUYET TPEeHUs B TeXHMKe, MNOAWMWMHUKM, WCMOMb30BaHWE 3aKOHA COXPaHeHWs
MMMynbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), [ABUraTeslb BHYTPEHHEro
cropaHusi, NapoBast TypOMHa, ObITOBOW XONOAWUbHUK, KOHAULMOHEP, TEXHONOTN
MOMYYEHNs COBPEMEHHbIX MaTepuasoB, B TOM YMCNE HaHOMAaTepWanoB, W
HaHOTEXHO/OM KM, 3NEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/IeHMe 3NeKTPONpPrOOpPOB.,
KCepoKc, CTPYWHbIA MPUHTEP, 3NeKTPOoHarpeBaTe/bHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPUBOPbI, FafbBaHKA.

11 KNNTACC

Pasgen 4. 9nekKTpogMHaMuKa

Tema 3. MarHnTHoe nose. ANeKTPOMarHNTHasa NHAYKLNA

MMocTosHHbIE ~ MarHuTbl.  B3aMMopgeicTBMe  MOCTOSHHbIX — MarHWTOB.
MarHuTHoe rnosie. BekTop MarHWTHOW WHAYKUMW. TlpyvHUMN  Cynepnosvuumn
MarHUTHbIX Mofiel. JINHUA MarHUTHON WHAYKUMKW. KapTuHa SIMHUIA MarHUTHOM
NHAYKLMW NONSA NOCTOAHHbLIX MarHNTOB.

MarHuTHoe none MPOBOAHMKA C TOKOM. KapTuHa NMHWUIA  UHAOYKLUMK
MarHMTHOro nona [AJMHHOro NPAMOro NPOBOAHWKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHVKA, KaTyLLKM ¢ TOKOM. OnbIT ApcTesa. B3avmogeincTeme nNpoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé Mmoaynb W Hanpas/eHue.

Cuna JlopeHua, eé Moy b W HarpasneHne. ABMmKeHne 3apsXKeHHON YacTuLbl
B OA4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

FABNeHWe 3M1EKTPOMAarHUTHON MHAYKUMK. TTOTOK BeKTopa MarHUTHOW
UHOYKUMW.  DNEKTPOABMXYLLAA Ccuna MHAYKUMK. 3aKOH 3/1IeKTPOMarHUTHON
NHAYKUMN Papajes.

BuxpeBoe 3neKTpuYeckoe Mnose. INeKTPoABWXKYLLaa cuna WHAYKUMKA B
NPOBOAHNKE, ABUXYLLEMCA NOCTYNaTe/IbHO B OAHOPOLHOM MarHUTHOM Mose.

Npaswnno JleHua.

WVHOYKTUMBHOCTL.  fABNEHME  CaMOUHAYKUMU.  IDNeKTPoABMXKYyLlas cuia
CaMOVHAYKLNN.

JHeprusa MarHATHOrO NONA KaTyLUKM C TOKOM.

DNeKTpOMarH1THoe nose.

TexHn4Yeckne YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMarHuTbl, 3MeKTPOABUraTeNlb, YCKOPUTENM 3/1eMeHTapHbIX
4acTuL, MHAYKUNOHHAA Neyb.



[emMoHCcTpauun

OnbIT 9pcTea.

OTK/IOHEHWE 3/IEKTPOHHOI0 Ny4ykKa MarHUTHbLIM NOJIEM.

JINHAN VHAYKUN MarHUTHOT O Nons.

B3avmogeincteme 4BYX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[ewictBme cunbl JTOpeHUa Ha NOHbI 3IEKTPONNTA.

FBeHNe 3/1EKTPOMArHUTHON MHAYKUNN.

MpaBwnno JleHua.

3aBMCUMOCTb 3M1EKTPOABVKYLLEN CUMbI MHAYKUMM OT CKOPOCTU U3MEHEHUS
MarHMUTHOro NOTOKa.

AABneHne caMoHAYKUNK.

YUeHNYeCKuniA 3KCnepumeHT, nabopaTopHble paboThbl

I3yyeHne MarHMTHOro Noss KaTyLKN C TOKOM.

VccnepnoBaHme [enCTBUA MOCTOAHHOIO MarH1UTa Ha pamky C TOKOM.

VccnepoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKLMN.

Pasnen 5. KonebaHusi 1 BO/HbI

Tema 1. MexaHMYecKuMe 1 3NeKTPoMarHuTHble KonebaHus

KonebatenoHasa  cuctema. CBOOOAHbIE ~ MeXaHW4YeCcKme  KonebaHus.
[FapMoHMYecKne KonebaHus. Mepuod, 4YacTtoTa, amnnTyda u (asa KosebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHUE FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprum nNpy rapMoHNYeCKUX KonebaHmsx.

KonebatenbHblil KOHTYp. CBOGOAHbIE 3MEKTPOMArHUTHbIE KO/ebaHns B
naeasbHOM KofebateNlbHOM KOHType. AHaNorMs Mexay MexaHUYecKummn wu
3N1IEKTPOMArHUTHbIMK  KonebaHnamn. dopmyna TomcoHa. 3aKOH COXpaHeHMS
3Heprum B neasibHOM KosnebaTeNbHOM KOHTYpe.

MpefcTaBeHne 0 3aTyxatowmx KonebaHnax. BbIHY)KAeHHble MexaHn4ecKue
KonebaHuns. Pe3oHaHC. BbIHY>XeHHbIe 3/1eEKTPOMAarHUTHbIE KOlebaHus.

MMepemeHHbIA  TOK. CUHyCOMAaNbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
NMepeMeHHOro Toka. AMNIUTYAHOE W [eNCTBYIOLee 3HayeHWe Cubl TOKa U
Harnps>KeHns.

TpaHcgopmartop. Mpon3BoACTBO, Mepefada 1 noTpebneHve 3NeKTPUYECKO
3Heprum. JKOJIOTNYECKME PUCKM MPU MPOU3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3/IEKTPO3HEPT UM B NMOBCELHEBHON XN3HU.

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHWNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 31eKTponepeaay.

[emMoHCcTpayuu

WccnenoBaHve napameTpoB  KosiebaTeslbHOM CUCTEMbl  (MPYXXUHHBIA  Un
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnepoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntoaeHve pe3oHaHca.

CB060O/HbIE 3/M1IEKTPOMArHMTHbIE KONnebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HaNPsXXeHUs OT BPEMEHW) ANS
3N1EKTPOMArHMTHbIX KO/1ie6aHui.

Pe3oHaHC npwu nocnefoBaTe/lbHOM COEAMHEHWM  PesUCTopa, KaTyLluKu
WHAYKTUBHOCTU W KOHAEHcaTopa.

Mogesnb NMMHUKM 3N1eKTpOonepesadn.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

ccnenoBaHme 3aBUCMMOCTU Nepuofda MasbiX KonebaHuid rpysa Ha HUTK OT
AJIMHBI HATW U Maccbl rpysa.

WccneposaHve  nepeMeHHOro Toka B LUenu U3 Moc/efoBaTe/ilbHO
COeAMHEHHbIX KOHAEHCATOopa, KaTyLLUKM 1N pesucTopa.

Tema 2. MexaHN4YecKne 1 3NeKT POMarHNTHbIE BOMHbI

MexaHn4yeckne BOJHbI, YCMOBUA pacnpocTpaHeHud. [Mepuog. CKopoCTb
pacnpocTpaHeHus W f[MHa BOSIHbLL. [lonepeyHble ¥ MPOAO/bHbIE  BOJHbI.
NHTepdepeHUmMs 1 anppakums MexaHUYeCKMX BOSH.

3ByK. CKOpOCTb 3BYKa. [pPOMKOCTb 3BYKa. BbicoTa TOHa. TeM6p 3BYyKa.

DNeKTPOMarHUTHbIe BOJIHbI. Y CNOBUA U3NIyYeHWUS 3MEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaums BeKTopos E, B, V B anekTpomarH1UTHO BonHe. CBOWMCTBA
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesiomMsIeHne, nonapusaunsa, avgpaxkums,
nHTepdepeHUms. CKOpOCTb 3NEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BO/H. MNMpUMeHeHMe 3M1eKTPOMArHUTHbIX BO/IH B
TEXHUKE U ObITY.

MpUHUMNBI PaSMOCBA3M U TenieBUAeHNA. Pagnonokaums.

ANeKTPOMarHUTHOE 3arpsa3HeHne OKpPY>KatoLLen cpespl.

TexHMYecKre YCTPOMCTBA W MNPAKTUYECKOe MPUMEHEHME: MYy3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBasA [AMAarHOCTUKa B TeXHUKE W MefuLuHe, pajap,
pPaanonpuUEMHNK, TeNeBN30pP, aHTEHHA, TeneoH, CBY-neys.

[emMoHCcTpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHue NonepeyHbIX U NPOLOJIbHbIX BOJH.

Konebntoweecs Teso Kak MCTOYHUK 3BYKaA.

HabnofeHne oTpakeHUs 1 NPeNOMIEHNA MeXaHNYeCKNX BOJH.

HabnofeHne nHTepdepeHunn 1 udpakunum MexaHmyecKnx BOJH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTW 3ByKa W BbICOTbl TOHa C amnanTygou W
4acTOTON KonebaHWiA.



WccnepoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHMUe,
npenomMaeHune, NOAAPN3aLmsA, AMppaKLms, NHTeptepeHLs.

Tema 3. OnTwHKa

[eomeTpuyeckas ontuka. [pAMONIMHENHOE pacnpocTpaHeHMe CcBeTa B
0AHOpPOAHOI cpefe. JTyy cBeTa. TOYEUHbIN MCTOYHUK CBeTa.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHWA cBeTa. [1oCTpOeHNe N306paXKeHN B
M/I0CKOM 3epKarie.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIeHNs cBeTa. AGCONIOTHBIN NOKasaTeslb
npenomneHuns. MonHoe BHYTpPeHHee oOTpaxeHue. [pefenbHbIA Yron MnosHOro
BHYTPEHHero oTpaXxeHus.

Ancnepcus ceeTa. CNoOXHbIN cocTaB 6en1oro ceeta. LiBerT.

CobOupatowime ©n  paccevBarolimMe JIMH3bl. TOHKasd /fMH3a.  POKYyCHOe
paccTosiHMe WM OMTUYecKas Cuna TOHKOW NMH3bL. [MOCTpPOeHVEe W306paKeHnn B
cobuparoLmx 1 paccemsaronx nnH3ax. Popmyna TOHKON NINH3bI. YBeNYeHMe,
[aBaeMoe JINH30M.

Mpesenbl NPUMEHUMOCTM FeOMETPUYECKOW OMTUKMN.

BonHoBas ontuka. VIHTepgepeHumsa cBeta. KorepeHTHble WCTOUYHUKM.
Ycnosus HabnogeHUs MakCUMyMOB W MUHUMYMOB B WHTEPEPeHLUMOHHONA
KapTUHe OT ABYX CMH(a3HbIX KOTEPEHTHbLIX MCTOYHUKOB.

Ondpakyms ceeta. [AudpakuynmoHHas pelwétka. Ycnosve HabnoaeHus
rMaBHbIX  MakCMMyMOB MpW  MageHUM  MOHOXPOMATMYEecKOro CBeTa Ha
ANPaKLUNOHHYHO PELLETKY.

MNMonapusauma ceeTa.

TexHMYecKre YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: O4YKW, Jyna,
(hoToanmapar, MNPOEKUMOHHbIN arnmnapar, MWKPOCKOMN, TeieCKon, BOJIOKOHHAS
ONTMKa, ANPPaKLUNOHHAA PELLETKA, MONAPONL.

[leMoHCTpauun

MpAMONIMHEHOE pacnpoCTpaHeHWe, OTPaXKeHWEe W NPesioM/eHVe CBeTa.
OnTryeckune npnobopsbl.

NonHoe BHYTpeHHee oTpaxkeHne. Mopenb CBeTOBOAA.

VccnepoBaHve CBOMCTB N306paXKeHWI B IMH3aX.

Mogenn MMKpocKona, Tesieckona.

HabntoaeHve nHTepepeHLUMn ceeTa.

HabnofeHve andpakummn ceeta.

HabnogeHve gucnepcum ceeta.

[MonyyeHme crnekTpa ¢ NOMOLLLIO NPU3MBI.

[Mony4yeHune crekTpa ¢ NOMOLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHve nonspusanmmn ceeta.

YUeHNYeCKunii aKCnepumeHT, nabopaTopHble paboThbl



13mepeHune nokasartens npesioMneHus CTekna.
VccnepoBaHve CBOMCTB N306paXKeHW B IMH3aX.
HabntogeHuve gucnepcun ceeta.

Pazgen 6. OCHOBbI CrieunanibHOM TeEOPUN OTHOCUTENIbHOCTU

[paHMUbl  MPUMEHUMOCTM  KNAaCCUYECKOM  MexaHuKW.  TlocTynatbl
cneymanbHO Teopun OTHOCUTENIbHOCTU: WHBapPWaHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyMe, MPUHLMMN OTHOCUTEIbHOCTN SNHLLUTENHA.

OTHOCMTENBHOCTL OAHOBPEMEHHOCTW. 3aMej/iIeHe BPEMEHU M COKpaLLleHue
ANHBI.

SHEPrus n UMNYNbLC PENATUBUCTCKOM YacTuMLbI.

CBs3b Maccbl C 3HEPrMein N UMMNYIbCOM PENATUBUCTCKOM YacTuLbl. DHeprus
MOKOS.

Pa3gen 7. KBaHToBas (pusnka

Tema 1. 9neMeH T bl KBAHT 0BOM OMTMKU

®0oTOHbI. Popmyna NnaHKa CBA3N 3HEPrumM POTOHA C ero YacToToM. SHeprus
N UMMYbC (POTOHA.

OTKpbITE 1 nccnegosaHue potoadpekTa. OnbiThl A. I'. CToneToBa. 3aKOHbI
(hoToappekTa. YpaBHeHMe IiHWITENHa ana qoToadhekTa. «KpacHas rpaHmua»
(hoTO3(h(eKTa.

NasneHune ceeta. OnbIThl 1. H. JlebeaeBa.

XUMMNYECKOe AeiCTBME CBeTa.

TexHU4Yeckme YCTPONCTBA M MNPAKTMYECKOE MPUMEHeHMe: (OTO3/1EMEHT,
(hoTOAATUMK, COMTHEYHasn 6aTapes, CBETOANOL.

[eMoHCTpauum

P0oTO3(W(PEKT Ha YCTaHOBKE C LNMHKOBOW MNacTUHONA.

ViccnefoBaHme 3aKOHOB BHeLLHEr0 (hoTo3dhgeKTa.

CaeToanog.

ConHeyHas bGarapes.

Tema 2. CTpoeHne aToma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopda no paccesHUO O -4acTu.
lNnaHeTapHaa wmogens atoma. [loctynatel bopa. W3nyyeHne u nornoweHune
(hOTOHOB MpWU Nepexofe aToMa C OAHOr0 YPOBHSI 3HEPrMM Ha Apyron. Buapl
CnekTpoB. CreKTp YPOBHeW 3Hepruy aToma BoAopoaa.

BonHoBble cBoKcTBa YacTul,. BonHbl ge bpoins. KopnycKynspHO-BOIHOBOW
Ayann3m.

CrnoHTaHHOE Y BbIHY>KAEeHHOE N3yyeHue.

TexHN4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEeKTPasibHbIN
aHasn3 (CNeKTpockon), fasep, KBaHTOBbIN KOMIMbIOTEP.



[emMoHCcTpauun

Mogesnb onbiTa Pesepdgopaa.

OnpegeneHve anHbI BOMHLI nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3/TyUYeHUS.

Nasep.

YUeHUYeCKuniA IKCnepumeHT, nabopaTopHble paboThbl

HabnofeHne nHeyaToro crnekTpa.

Tema 3. ATOMHOe a4po

JKCNepUMEHTbI, [0Ka3blBaloWMe CNOXHOCTb CTpoeHusA fgpa. OTKpbITHE
pagnoaktmBHoctTn.  OnbiTbl  Pesepdopga no  OnpefeneHnWo  cocTaea
pagMoakTMBHOrO u3ny4veHms. CeolicTBa anbgha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pagmMoakTUBHOCTM Ha »KMBble OPraHu3Mbl.

OTKpbITME MPOTOHA M HeNTpoHa. HyknoHHas mogenb agapa [MeilseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe yncno agpa. 30Tonsl.

Anb(ha-pacnag. DNEeKTPOHHbIA W MNO3UTPOHHbLIA GeTa-pacnag. [amma-
n3nydeHve. 3aKoH pafM0aKTUBHOIO pacnaga.

JHeprus cBA3n HYKNOHOB B Aape. AaepHble cunbl. JeeKT Macchl aapa.

ApoepHble peakunn. JeneHve n CUHTe3 aaep.

AnepHblil peakTtop. TepMmosfepHbIA cuHTe3. Tpobnembl XU NepcnekTUBbI
AAEPHOM 3HEPreTUKN. JKOSTOTUYECKME acMeKTbl AAEPHOM SHEPTETUKMN.

AnemeHTapHble YacTuLbl. OTKPbITE NO3UTPOHA.

MeToAb! HabMAEHUA Y PerucTpaLny afieMeHTapHbIX YacTul,

®PyHAamMeHTaNbHble B3aMMOAeNCTBUA. EQUHCTBO (hM3NYECKOM KapTUHBbI MUPa.

TexH/MYecKre YCTPOCTBA U MPaKTUYECKOe NPUMEHeHMe: LO3VMETP, Kamepa
BunbcoHa, aaepHbIil peakTop, aTOMHas 6om6a.

[emMoHCcTpayuu

CYETUMK NOHU3NPYIOLLINX YaCTMULL.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

VccnepoBaHme TpekoB YacTuL, (Mo rotoBbIM (hoTOrpagmsam).

Pazgen 8. 9nemMeHTbl aCTPOHOMUM N aCTPOPUNKN

JTanbl pa3BUTMUA aCTPOHOMUW. MPUKNaAHOE N MUPOBO33PEHYECKOEe 3HAYEHME
aCTPOHOMUMU.

Bug 3Bé3gHoro Heba. CosBe3ams, fpKue 3BE34bl, MMaHETbl, UX BUAVMMOE
ABVXeHue.

ConHeyHada cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3L.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbIA Knacc —
CBETUMOCTb». 3BE34bl [N1aBHOW MNOCNef0BaTe/IbHOCTU. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ns 3BE&3[, rNaBHOW MNOCNefoBaTeNlbHOCTU. BHYTpeHHee CTpOeHue



3BE34. CoBpeMeHHble NPeACcTaBeHNs 0 NPoUCXoXaeHUn n 3asontoumm ConHua v
3BE3[. JTanbl XXM3HW 3BE3A,.

MneuyHblin TyTb — Hawa lanaktuka. MonoxxeHne u AsvkeHne ConHua B
["anakTuke. Tunbl ranakTuK. Pagnoranaktmky U Keasapbl. YépHbIe AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6na. PasberaHune ranaktuk.
Teopua bonbLuoro B3pbiBa. PenMKTOBOE N3NTyyYeHue.

MaclutabHasi CTpyKTypa BceneHHon. MeTaranakTuka.

HepelwwéHHble npobnembl aCTPOHOMUM.

YueHnyeckne HabnoaeHus

HabntogeHns HEBOOPY>XEHHbLIM 1a30M C MCNO/Ib30BaHUEM KOMIMbIOTEPHbIX
MPUIOXKEHUIA ANA ONpeAeneHNs MosiIoKeHNs HeGeCHbIX 0O6bEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apKue 3Bésabl.

HabntoaeHnsa B Teneckon JlyHol, nnaHeT, MneyHoro MNytu.

O6obuatoLee NOBTOPeHME

Ponb  (M3MKM KN aCTPOHOMUW B  3KOHOMMUYECKOMW, TEXHO/IOrMYeCKo,
coumanbHOM 1 3TUYECKOIN cipepax AeAaTeNbHOCTM YenoBeKa, Posib U MECTO (DU3NKK
N aCTPOHOMMM B COBPEMEHHOI HAYUYHOI KapTUHE MUPA, POSb PU3NYECKOWN TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (U3NYECKON KapTUHe Mupa, MecTo
(hM3MYECKOIN KapTWHbI MUpa B 06LLEM psay COBPEMEHHbLIX €CTeCTBEHHO-HAYUHbIX
npeacTaBeHnin 0 NPUPOSE.

MexxnpeaMeTHbIe CBA3N

M3yyeHne Kypca (hm3nKn 6a30BOro ypoBHs B 11 Kfacce OCyLLEeCTBNAETCA C
YUYETOM COfepXKaTe/lbHbIX MEXNPeAMETHbIX CBS3eM C Kypcamu MaTemaTuky,
OMOIOTUN, XUMKK, Teorpatun 1 TEXHOSIOTUMN,

Me>knpeAMeTHblE MOHATUSA, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHWA: SB/IEHME, HayuHbIA (DaKT, TMnoTesa, (PM3MYeCKas Be/IMYMHA, 3aKOH,
Teopus, HabNoAeHVE, IKCMEPUMEHT, MOENNPOBaHWE, MOLENb, N3MEPEHME.

MaTemaTuka: peleHne CUCTEMbl YPaBHEHWA, TPUTOHOMETPUYECKMe
(PYHKLMWN: CUHYC, KOCUHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE
TOX/ECTBO, BEKTOPbl U NX MPOEKLUNN Ha OCKM KOOPAWHAT, CMIOXEHME BEKTOPOB,
MPOM3BOAHbIE 3/1eMEHTaPHbIX (YHKLMIA, NpU3HaKM NOA0OUSA TPeyrosibHUKOB,
onpeaeneHne Naowaan NAoCKuX uryp n o6bema Ten.

Buonorus: anekTpuuyeckne SBNEHUA B >KMBOW MNPUPOAe, KosebaTtesibHble
ABWKEHUS B XXMBOW MPUPOLE, ONTUYECKME ABMIEHUS B XXMBOW NpuUpoe, AencTBue
pagnaunn Ha XunBble oOpraHn3MbI.

XUMUA: CTPOEHME aTOMOB N MOJMIEKY/, KPUCTaNIINYECKaA CTPYKTypa TBEPAbIX
Te/l, MexaHu3Mbl 006pa3oBaHVs KPUCT/UIMYECKOW PELIETKX, CNeKTpasibHbIi
aHanms.



[eorpadmsa: MarHUTHble Monoca 3emiu, 3a/1IeXU  MarHUTHbIX — pYyAa,
(hOTOCHEMKA 3eMHOI NMOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

TexHomorna: NUHAW  3MeKTponepeaay, reHepaTop MepemMeHHOro TOKa,
3NIeKTPOABUraTeNlb, UHAYKUMOHHAA Me4yb, pafap, PasvonpuémHuK, Tenesusop,
aHTeHHa, TenegoH, CBY-neyb, NPOEKUMOHHbLIA anmnapart, BOMIOKOHHAs ONTUKa,
CO/MHeYHas batapes.



NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTIPOIPAMMDbI T10
PN3NKE HA YPOBHE CPEAHEIO OBLUEIO OBPA3OBAHUA

OcBoeHue y4yebHOro npeameta «®duU3nKa» Ha YPOBHE CpefHEro o6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06ECNeYnTb AOCTUXKEHWNE CNeayoLmnX
NINYHOCTHbIX, MeTanpeAMeTHbIX U MPeaMeTHbIX 00pa30oBaTe/lbHbIX Pe3y/bTaToB.

NNMYHOCTHbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS y4ebHOro npeameTa «Pusnka» JOMHKHbI
OTpaxaTb T[OTOBHOCTb W CMOCOOHOCTb 00Y4aroLMXCA PYKOBOACTBOBATHCA
COPMUPOBAHHON BHYTPEHHEN MO3ULMENA NIMYHOCTM, CUCTEMOWN LEHHOCTHbIX
OpVEHTaUMn,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAeHW, COOTBETCTBYHOLLMX
TPaAUUMOHHBIM LEHHOCTAM POCCUIACKOrO OOLLEeCTBa, pacLUVpeHre >XU3HEHHOMOo
OnbITa W OMbITa AeATe/IbHOCTU B MPOLIECCe peain3aumm OCHOBHBIX Harpas/ieHWi
BOCNUTATENbHON AeATeIbHOCTA, B TOM YUC/IE B YaCTU:

1) rpaXgaHcKoro BoCNUTaHUA:

ChopMMPOBAHHOCTb MPaXKAaHCKOW MO3nLMM 00y4atoLLEroCH KaK akTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLECTBa;

NPUHATUE  TPaAMLMOHHBIX  OOLLIEYEeNOBEYECKMX  TYMaHUCTUYECKUX U
[EMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATE/IbHOCTb B MHTepecax rpaxgaHCKoro
06LLIeCTBa, y4acTBOBaTb B CaMOyNpaB/ieHN B 06pa3oBaTe/ibHOM OpraHm3auuu;

YMeHMe B3aMMOJeliCTBOBaTb C COLMaNbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWTaPHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2) NaTPUOTUYECKOr0 BOCNUTaHWS:

chopMMpPOBaHHOCTb POCCUINCKOW rpaKAaHCKo NAEHTUYHOCTN,
naTpuoTn3Ma;

LLEHHOCTHOEe OTHOLUEHME K TOCYAapCTBEHHbIM CUMBOMAM, [LOCTUXKEHUAM
POCCUNCKMX YYEHBIX B 06/1aCTW PU3NKN N TEXHUKM;

3) LYXOBHO-HPaBCTBEHHOI 0 BOCMUTAHUSA:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO MNoBeAeHUs;

CMOCOOHOCTb OLEHMBATL CUTYaUUIO M MPUHMMAaTb OCO3HaHHbIE PeLleHus,
OPUEHTUPYACL HA MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/E B
[eATeNbHOCTN YYEHOTO;

0CO3HaHWe NIMYHOT 0 BKMafa B MOCTPOEHME YCTONUMBOrO OYAYLLEro;

4) 3CTETNYECKOro BOCNUTaHUSA:

3CTETUYECKOe OTHOLLEHWNE K MUPY, BK/IOYas 3CTETUKY HAYYHOro TBOPYECTBa,
NPUCYLLEro (M3nNYecKon Hayke;



5) TpyA0oBOro BOCNUTAHUA:

NHTEPeC K pas/iMyHbIM cepam MpogecCOoHaIbHOM AeATeNIbHOCTU, B TOM
ymncre CBSA3aHHbIM C (PU3NKOM N TEXHUKOI, YMeHMe COBEpPLLATb OCO3HaHHbIV BbIOOP
OyayLien npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbI;

rOTOBHOCTb M CMNOCOGHOCTL K 06pa3oBaHMi0 M caM006pa3oBaHuio B 06/1aCTU
(OM3MKM Ha MPOTSAXKEHUMN BCEW XKN3HN;

6) 3K0/I0rMYecKoro BoCnmTaHuA:

CPOPMMPOBAHHOCTL  3KOMOrMYECKON Ky/bTYpbl, OCO3HaHWe r106a1bHOro
XapakTtepa 3K010rmyeckmx npobnem;

NAaHMPOBaHME N OCYLLECTBNEHME AENCTBMIN B OKPYXKatOLLIEN cpefie HAa OCHOBE
3HaHWA Lieneit YCTOMYMBOIrO PasBUTUSA Ye/TIOBEYECTBa;

pacluMpeHve onbiTa [esATe/lbHOCTU 3KO/IOMMYeCKO Harpas/ieHHOCTU Ha
OCHOBE VMEILLMXCS 3HAHWI MO (PU3MKE;

7) LEHHOCTM Hay4HOr o No3HaHuA:

COPMMPOBAHHOCTb  MUPOBO33PEHNS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA PU3NYECKOW HAYKW;

OCO3HaHWMEe LEHHOCTN Hay4yHOWN [eATefIbHOCTM, TOTOBHOCTb B MpoLecce
M3y4YeHUs  PU3NKN  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTesbCKyto
[eATeIbHOCTb MHAMBUAYaANIbHO 1 B rpynne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

[Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHebHble AeNCTBUS
Ba3oBble lornyeckre AercTBuUS:
CaMOCTOATE/IbHO  (DOPMY/IMPOBaTb U aKTya/mM3upoBaTb  Mpobnemy,
paccMaTpuBaTtb eé BCECTOPOHHE;
onpefenaTb Uenn AeATeNlbHOCTW, 3a4aBaTb MapaMeTpbl U KpUTEpUU KX
[OCTUXKEHMS;
BbISIBNATL  3aKOHOMEPHOCTM U MPOTMBOPEYNss B  paccmaTpuBaemblX
(hU3NYECKUX ABNEHUSAX;
paspabartbiBaTb MJ1aH pPeLleHns npobsemMbl C YYETOM aHaIn3a VMEHOLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHNBATL COOTBETCTBUE Pe3y/IbTaToB
LleNsiM, OLeHMBAaTb PUCKM NOCNEACTBUI JeATeNIbHOCTH;
KOOPAMHUPOBaTb W BbIMOMHATL  paboTy B YC/MOBUAX  PeaslbHOro,
BUPTYa/IbHOr0 ¥ KOMGUHPOBAHHOIO B3aMMOECTBUS;
pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHNN XXM3HEHHBIX MPOG/IEM.
BasoBble nccregoBaTelbCKue 4eicTBUA:
B/lafleTb Hay4yHOW TEPMWHOMIOTUEN, KHOYEBBLIMU MOHATUAMU W METOAAMM
(hM3MYECKOIN HayKu;



BMafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/lbCKON N MPOEKTHON AeATeIbHOCTU
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTO[OB pelleHns 3afady (PU3NYECKOro COAEpPXKaHWUs, NMPUMEHEHWUIO Pa3/INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BuAaMW AeATe/IbHOCTM MO  MNOJYYEeHW0 HOBOrO 3HaHWUS, ero
NHTeprpeTaymn, npeobpasoBaHNUIO W MPUMEHEHUIO B  Pa3/IMYHbIX YYeOHbIX
CUTYaUusX, B TOM YMC/e MPK CO34aHMM YUYeOHbIX MPOEKTOB B 06/1aCTU (DU3NKK;

BbISBNSATb  MPUYMHHO-CNIEACTBEHHbIE CBA3WM W aKTyann3mpoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, Haxo4MTb aprymMeHTbl AN8 [0KasaTe/bCTBa
CBOMIX YTBEPX/AEHWNIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/IM3MpoBaTb MOJlyYeHHble B XOfe PelleHus 3ajaum  pesynbTaThl,
KPUTUYECKM OLEHMBATb UX [LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 06pa3oBaTe/lbHOM
[eATeNbHOCTU, B TOM YMCE NPU U3YHeHNN (OU3KKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWA MO0 (M3MKe B MPaKTUYeCKytd 001acTb
XN3HeJesATeIbHOCTH;

YMEeTb UHTErPMpPOBaTh 3HaHNA 13 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE UAEW, NpeanaraTs OpUrMHasIbHble MOAXO0AbI U PeLLeHUs;

CTaBUTb NPO6MEMbI U 3a4a4m, LOMYCKaKOLLMe a/ibTePHATUBHBIE PeLLeHNs.

PaboTa ¢ nHopmauueii:

BNafeTb HaBblKaMK MOMYyYEHUS MHGOPMaLMKA (PU3NYECKOrO COAEPXKaHUs U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBNATL MOWCK, aHa/Iun3,
cucTeMaTM3aumMilo M UHTEPrpeTauuio MHGpopMaumumM pasinyHbiX BUAOB M (HOpM
npeACTaB/eHNS;

OLeHMBaTb AOCTOBEPHOCTL MHOPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMALUMOHHBIX U KOMMYHWUKALMOHHBIX
TEXHONOTWIA B PELLEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHBIX W OpraHn3aLmMOHHbIX
3afa4 C COb6MAeHMeEM TpPeboBaHWMA 3PrOHOMUKM, TEXHUKM 6e30MacHOCTH,
TUTVEHbl,  PECYPCOCOEPeXKeHNs, MNPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOW 6e30MacHOCTH;

co3flaBaTb TEKCTbl (PU3NYECKOro COAEepXKaHWs B pPas3/M4YHbIX (popmaTtax C
YYETOM Ha3HayYeHUs MHOPMaLUN 1 LieNeBOr ayauToOpUn, BbIoMpas onTUMasIbHYHO
(hopMy NpeLCTaBeHNA U BU3Yyasin3auun.

KoMMyHMKaTMBHbIe yHUBEpPCasIbHbIE yUebHbIe AeCTBUSA:
OCYLLECTBNSTb  OOLUEHME Ha YpoKax (M3MKM U BO  BHE-ypPOUHONA
[eATeNbHOCTK;



pacrnosHaBaTb  MPeAnoOCbINKNA  KOHPUKTHBIX  CUTYauuidi U CMsiryatb
KOH(NKTbI;

Pa3BEPHYTO U NIOTMYHO M3NaraTb CBOKO TOYKY 3PEHUS C MCMOSIb30BAHUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M MCMOMb30BaTh MPENMYLLECTBA KOMAHAHON U WUHANBUAYAIbHOM
paboThl;

BblGMpaTb TEMATUKY M METOAbl COBMECTHbLIX [AEeMCTBUMA C YYETOM O06OLLMX
WNHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KOJINIEKTUBA;

NpUHMMaTbL  LEeN  COBMECTHON  [eATeNbHOCTM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO eé AOCTVIKEHWIO: COCTaBMsiTb MnaH AelCTBUiA,
pacnpegensT ponv C YYETOM MHEHMIn Y4aCTHWUKOB, 00CYKAaTb pe3ysbTarhbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM KaXoro y4yaCTHMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OLEHMBaTb WAEW C MO3MLUA  HOBU3HbI,
OPUIMHA/IBHOCTU, NPAaKTUYECKOM 3HAYMMOCTM;

OCYLLUECTB/IATL MO3UTMBHOE CTpaTernyeckoe MOBeAEeHWE B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHALNATUBHbLIM.

PerynatveHble yHUBepCca/ibHble yUebHble 4eCTBUA
CamoopraHusauusa:

CaMOCTOATE/IbHO OCYLLECTBAATL NO3HABATE/IbHYI0 [eATeNbHOCTb B 06/1aCTy
(M3NKN N acTPOHOMWUW, BbIABNATL MNPOG/EMbI, CTaBUTb W (POPMYINPOBATbL
COOCTBEHHbIE 3a7a4u;

CaMOCTOSATE/IbHO COCTaBMATb MJiaH PEeLUeHMs PaCUYETHbIX W KayeCTBEHHbIX
3a/iay, NniaH BbINO/IHEHUA NPAKTUYECKON paboTbl C YHETOM MMEIOLLMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeanoYvTeHNI;

[iaBaTb OLLEHKY HOBbIM CUTYyaLUaM;

pacLUMpATb PaMKM y4ebHOro npeimMeTa Ha OCHOBE JINYHbIX MPeLNOYTEHUM;

[lenatb 0CO3HaHHbIA BbIOOP, aprymeHTMpoBaTb ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLeHNE;

OL,eHMBaTb MPUOBPETEHHDIN OMbIT;

Cnoco6CcTBOBaTL (DOPMUPOBAHMIO W MPOSABAEHUIO 3pyAMUMK B 061acTu
(hM3MKM, NOCTOSHHO NOBbILLIATL CBOW 06pa30BaTe/IbHbIA U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPO/1b, 3SMOUVNOHa/TbHbIN UHTENNEKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EATENbHOCTD,
OL,eHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsM;

BMafeTb  HaBblKaMu  MO3HaBaTe/IbHON  pedieKCMM  Kak  0CO3HaHWA
COBEPLUAEMbIX [EACTBMA W MbICUTENbHBIX MPOLLECCOB, WX Pe3y/bTaTtoB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMBI PerieKCUN ANS OLEHKU CUTYyauuu, Bbibopa BEPHOMO
peLleHuns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PELUeHUA MO0 WX
CHVDKEHWIO;

NPUHMMAaTb MOTMBbI W aprymeHTbl APYrux Mpuv aHavM3e pesynbTaToB
[eATeNbHOCTY;

NMPUHUMaTL Cebs, MOHNMas CBOW HeAOCTAaTKN M JOCTOMHCTBA;

NPUHMMAaTb MOTMBbI W aprymeHTbl APYrux Mpv aHanvM3e pesynbTaToB
[eATeIbHOCTY;

NpU3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLUMOKW.

B npouecce [OCTMXEHUSA NIMYHOCTHBLIX Pe3ynbTaTOB OCBOEHWSA MPOrpammbl
no (u3nke AN YPOBHA cpefHero o6uiero o6pas3oBaHMs Yy 0O6y4aroLmxcs
COBEPLUEHCTBYeTCH 3MOLMOHa/IbHbIA VHTENNEKT, npegnonararoLmii
cthopMMpPOBaHHOCTb:

CaMOCO3HaHMS, BK/KOYAKOLLEro CnocoOHOCTb NOHMMATbL CBOE 3MOLMOHA/IbHOE
COCTOSIHME, BMAETb Hanpae/eHNa pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepbl,
ObITb YBEPEHHbIM B CE0E;

CaMOpEeryIMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMEHWe MNpPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHWe, CMOCOOHOCTb afanTUpoBaThCA K
3MOLMOHaNbHBIM U3MEHEHUAM M NPOSABAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMMW, BKIOYALOLLE CTPEM/IEHME K AOCTVXKEHWNIO Lien U
ycnexy, ONTMMU3M, WHWUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAA W3 CBOUX
BO3MOXXHOCTEMW;

aMMaTnK, BK/IKOYaroLLel CnocoOHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYTMX, Y4uTbiBaTb €ro npv OCYLLeCTBIeHWM 0OLIeHWs, CMOCOBHOCTL K
COYYBCTBUIO U COMEPEXMBaHMIO;

COLMabHbIX HaBbIKOB, BK/IHOHAKOLMX CMOCOOHOCTL BbICTPaMBaTh OTHOLLEHNS
C ApYrUmu NogsMu, 3ab60TUTLCA, NPOSBNATL UHTEPEC Y pa3peLlaTb KOHMANKTBI.

MNMPEAMETHDIE PE3Y/JIbTATDI

K KoHuy o6yuyeHusi B 10 Kracce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYaIOLLMXCH YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MecTo (JM3MKM B (POPMMPOBaAHUK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOTNIA, B NPAKTUYECKOW AeATeNIbHOCTY NHOLEN;

YUMTbIBaTb TPaHuUbl MPUMEHEHWUS U3YYEHHbIX (PU3NYECKUX MOLENeN:
mMaTepuasibHas ToYKa, MHepumanbHas cuctema oTcuéTa, abCconoTHO TBEPAOE TeNo,
naeanbHbIA ras, MoAenn CTPOEHUS ras3oB, XXMUAKOCTEN U TBEPALIX Tes, TOUYEUHbIN
3NIEKTPUYECKINIA 3apag, NPU peLleHnn PU3NYecKnx 3agay;



pacno3Haeatb usmnyeckme sBneHns (Npoueccol) N 00BACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKN:  PaBHOMEPHOE U PaBHOYCKOPEHHOe  MPSAMOJIMHEHOe
[BWKEHWe, CBOOOAHOe MafeHuWe Ten, ABWKEHWE M0 OKPY>KHOCTM, WHepuus,
B3auMoAencTeme Ten, anddysns, 6pPOYHOBCKOE ABMXEHME, CTPOEHUE XXMUAKOCTEN
N TBEPAbIX Tes, N3MeHeHNe 06bEMA Ten Npu HarpeeaHun (OXNaXxaeHnn), TenIo0Boe
paBHOBeCKE, MCMapeHne, KOHAEHCauus, MnnaBneHve, KpUcTain3auuns, KuneHue,
BIAXKHOCTb BO34YyXa, MOBbILLEHNE [aB/eHWs rasa Nnpu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapaMeTpaMmu COCTOSHWA rasa B M30npoueccax,
3NIeKTpuU3aLUma Tes, B3aMMOLenCcTBue 3apsoB;

OMMCbIBATb MEXaHUYeCKOe ABWXKEHWE, WCMONb3ys (PU3NYECKUE BeSIUYMHBI:
KoopAuHata, nNyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKad 3Heprus, noTeHUMaibHad 3HepPrus, mMexaHU4eckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpW OMWCaHUW MNPaBWUIbHO TPaKTOBATb
(PM3MYECKUIA CMbIC/T UCMOMb3YEMbIX BEMYUH, UX 0603HAYeHUA U eanHULbI,
HaxoauTb (hOpMY/ibl, CBA3bIBAKOLLME AAHHYH (PM3NYECKYHO BEUYMHY C APYTUMMU
Be/IMYMHAMU;

ONUCbIBaTb M3YyYeHHblE TEM/oBble CBOWCTBA Ten W TenjoBble HABNEHUS,
NCMonb3ys (U3MYecKne BeNUYUHBLL: [aBfeHWe rasa, TemnepaTtypa, CpeaHss
KWHETMYECKas 3HEPrus XaoTUYeCKOro ABVDKEHWA MOJeKYn, CpefHeKBaApaTuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEMoTbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MOME3HOro AevCTBUA TEMnoBOro Asuratens; Mpyu  OnmMcaHum
NpaBWIbHO TPaKTOBaTb (U3NYECKUIA CMbICNT WUCMOMb3YEMbIX BEINYUH, KX
0603HayYeHNs W efuvHWUbI, HaxXOoAWUTb (POPMY/bl, CBA3bIBAKOWME  [AHHYIO
(hM3MYECKYIO BENIMUUHY C APYTVMUN BEIMUYNHAM,;

OMMCbIBATb U3YYEHHbIE 3/IEKTPMYECKNE CBONCTBA BELLECTBA U 3/IEKTPUYECKME
ABNeHNA (Mpouecchl), UCMO/b3ya PU3NYECKNE BESIMYUHBI: ANEKTPUYECKNIA 3apsaj,
3NIEKTPUYECKOE NOJie, HaNPSHXXEHHOCTb MO/, NMOTeHUMaN, Pa3HOCTb MOTEHLMAO0B;
npu ONUCaHWM MNPaBUIbHO TPaKTOBaTb (M3NYECKMIA CMbICT UCMOMb3YeMbIX
BE/IMUMH, UX 0003HAYEeHVS W eAUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
AaHHYI0 PU3NYECKYIO BEJIMYMHY C APYTUMU BENYNHAMU;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECCHI U ABMEHUA, UCMO/b3ya (PU3NYECKME
3aKOHbI N MPUHUMNLI: 3aKOH BCeMUpPHOro TaroteHus, |, 11 v 11l 3akoHbl HblOTOHA,
3aKOH COXpaHeHWs MexXaHWYeCKOW 3Hepruu, 3aKOH COXpaHeHWs KMMynbea,
MPUHLUMM CYNeprno3vuum cun, NPUHLUN PaBHOMPaBUA WHEpPLMabHbIX CUCTEM
OTCYETA, MOJIEKY/IAPHO-KUHETMYECKYIO TEOpUI0 CTPOEHUS BeLLeCcTBa, ra3oBble
3aKOHbI, CBA3b CPefHell KNHETUYECKOW 3HEPTnM TEMI0BOrO ABVKEHUS MOSIEKYN C
abCo/MOTHOM TeMnepaTypou, NnepBblil 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHWS
3NIEKTPUYECKOro 3apsafda, 3akoH KynoHa, npu 3TOM pasnmMyatb CI0BECHYH



(hOpMYy/IMPOBKY 3aKOHa, ero maTteMaTuyeckoe BbipaXKeHue W ycnoBus (rpaHuupbl,
06nacTu) NPUMEHNUMOCTW;

OOBACHATL  OCHOBHble  MPUHUMMbI  OEACTBUAA  MalUMH, NpUOOpPoB MU
TEXHUYECKMX YCTPOICTB; pasnnyatb YCNOBMSA MX 6e30MacHOro MCnosib30BaHNsA B
NMOBCEHEBHOW YXN3HMU;

BbINO/HATL  3KCMEPUMEHTbI MO WUCCNEA0BaHMIO (DU3NYECKUX SIBNEHUIA U
MPOLECCOB C WCMOMb30BAHNEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopmynupoBaTb npobnemy/3agadyy W rvnotesy Yy4yebGHOr0 3IKCMEPUMEHTA,
cobupaTtb YCTaHOBKY W3 MpPefioKeHHOro 060pyf0BaHUA, MNPOBOAWUTL OMbIT U
(hopmynIMpoBaThb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE N3MEPEHNSA U3NYECKNX BENUUNH, MPU
3TOM BbIGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS U UCMO/b30BaTb WM3BECTHbIE
MEeTO/ibl OLIEHKM MOrPeLHOCTEN 3MEPEHMWIA;

nccnegoBaTb  3aBUCMMOCTU  MeXAY — (DU3MYECKUMW  BeIMYMHAMKU  C
MCNONb30BaHNEM MPAMBIX W3MEPEHWIA, NP 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hmkcupoBaTb pesy/bTaTbl MOSYYEHHOW 3aBUCUMOCTU (DM3NYECKMX BEIMYMH B
BuAe Tabnuu 1 rpadnMkoB., Aenatb BbIBOAbI MO pe3ynbTaTaMm UCCefoBaHus;

cobntogarte npasuia 6e3onacHoro Tpyda npy NpoBeAeHUN UCCNefoBaHni B
pamkKax Yy4ebGHOro 3KCMepuMeHTa, Y4eOHO-MUCCNefoBaTe/IbCKO W NPOEKTHOM
AEATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaTopHOro
0bopy0BaHus;

pelartb pacyéTHble 3afadn C SBHO 3afaHHON (U3NYECKON MOZENbIO,
MCNONb3YS (PU3NYECKME 3aKOHbI U NMPUHLMNbI, HA OCHOBE aHasin3a YCoBua 3a4a4um
BblOMpaTb (OM3NYECKYHO MOENb, BblAeNATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXoAMMble A1t €€ peLUeHns, NMPOBOANTL PacyéTbl M OLEHMBATb pPeaslbHOCTb
MOYYEHHOr0 3Ha4YeHNs (HM3NYECKOW BENIMYMHBI;

pelaTb Ka4yeCTBEHHbIe 3aa4u: BbICTPaMBaThb JI0rMYeCK/ HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCy>XAeHWn C OMopoil Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3nyeckune ABNEHMS;

MCNONb30BaTb  MPW  PeleHun  Y4yebHbIX  3a4a4  COBPEMEHHbIe
MH(OPMALMOHHbIE TEXHOMOTUW 18 NMOUCKA, CTPYKTYPUPOBaHNSA, MHTEPRpeTaLmm
N NpefcTaBfeHNs y4ebHOM N Hay4yHO-MONYNAPHOM UH(OPMaLmMK, NoNYyYeHHOW U3
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALUIO;

NPUBOAUTL NPUMEPbI BKNaa POCCUNCKNX 1 3apyOeXKHbIX YYEHBLIX-(IN3NKOB B
pasBMTME HayKWn, OObACHEHME MPOLECCOB OKPYXKAIOLIEro Mupa, B pasBuTUE
TEXHUKWN U TEXHOIOTWIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWA MO (hU3MKe B NOBCEAHEBHON XXM3HW
Ana obecrnieyeHns 6e30MacHOCTM NMpKn obpaLleHnn ¢ NpudopamMm 1 TEXHUYECKUMU



YCTPOWCTBaMMW, 419 COXPaHEHUS 340P0BbA U COBNIOAEHMS HOPM 3KOOMMYeCcKoro
NMOBeAEHNS B OKPYXKatoLLE cpeae;

paboTaTb B Trpynmne C BbINOJHEHWEM Pa3/INYHbIX COLMATIbHBIX POJIEN,
naaHMpoBaTb paboTy rpynnbl, pauMOHaIbHO pacnpegensaTs 0643aHHOCTU U
NaHNPOBaTb [eATeNbHOCTb B HECTAHAAPTHbLIX CUTYyaLMsaX, afeKBaTHO OLLEHMBATb
BK/1a[, K&K40r0 M3 Y4aCTHMKOB rPynnbl B PeLUeHre paccmMaTprBaeMoin Npo6iemMsl.

K KoHuy o06y4yeHuss B 11 Kracce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [JO/DKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHUIA:

[AEMOHCTPUPOBaTL Ha NpMMepax pPosib U MecTo (PU3NKU B (hopMUPOBaHKM
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHOMNOINiA, B NPaKTUYECKON OeATeNbHOCTM NOfen, LeNOCTHOCTb U eAUHCTBO
(M3MYECKON KapTUHbI MUPA;

YUMTbIBaTb rpaHuLUbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOLeNei:
TOYEUHbIN 3IEKTPUYECKINIA 3apsaj, NlyY CBeTa, TOYEYHbIA UCTOUYHMK CBETA, AfepHas
MOAEeNb aTOMa, HYK/IOHHas MOAeNb aTOMHOMo sApa Npv PeLleHnn (r3nyecKmnx
3ajay;

pacnosHaeatb msmnyeckme sBneHns (Mpoueccbl) U 00BACHATL MX HA OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMUKM M KBAHTOBOW (IM3UKW: 3/IEKTPUYECKAs NPOBOANMOCTb,
TennoBOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeCTBUA TOKa, B3aMMOLENCTBME
MarHMUTOB, 3/1eKTPOMarHUTHaA WHAYKUMSA, [eACTBME MarHUTHOro mnons Ha
MPOBOAHMK C TOKOM W [BMXXYLUMWCS 3apaf, 3/1IEKTPOMArHUTHble KosiebaHus 1
BOJIHbI, MPSAMOJIMHEHOE PacrnpoCcTpaHeHWe CBeTa, OTPaXeHWe, MpPesiOM/IEHNE,
NHTEp(epeHUns, Audpakums 1 nonspusaumsa  CBeTa, [AUCMepcus  CBeTa,
(hoTo3NeKTPUYECKNIA 3ddeKT ((hoTO3PdEKT), CBETOBOE AaBNeHME, BOSHUKHOBEHWE
NMHENYaToro CnekTpa aromMa BOAOPOAA, eCTEeCTBEHHad W  WCKYCCTBEHHaS
PaAno0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWCTBA BeLLeCTBa (3M1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MIEKTPUYECKYHD  MPOBOAMMOCTb  Pas/IMYHbIX  Cpel) W
3/IEKTPOMArHMTHble SBNEHUSA (NpOouecchbl), MCNonb3ysa (QU3NYecKre BeNNYMHBI:
ANEKTPUYECKNIA 3apsaf, Cuia TOKa, 3/1eKTPUUECKOe HarpskKeHue, 3eKTpUYecKoe
CONPOTUB/IEHNE, PA3HOCTb MOTEHLMAIOB, 3MIEKTPOABMXKYLLAA CuUna, paboTa TOKa,
WHOYKUUA MarHWTHOro nonsd, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog v vactorta
KonebaHu B KonebaTe/lbHOM KOHType, 3apsaf W cuna Toka B npouecce
rapMOHNYECKNX  3/IEKTPOMArHUTHbIX KO/lebaHnin, (DOKYCHOe paccTosHue W
ONTUYeCKas Cuna NNH3bI, MPU ONUCaHUW MPaBUIbHO TPaKTOBaTb (IU3NYECKUIA
CMbIC/T WUCMOMIb3YEMbIX Be/IMYMH, WX 0003HAYeHUs W eauHWLbI, YKas3blBaTb
(hopMynbl, CBA3bIBAOLLME  [JAHHYKO  (PU3NYECKYHD BEMYMHY C  APYrMU
Be/IMYMHAMU;



OMMCbIBATb WM3YYeHHble KBaHTOBble $SBMIEHWA W MNPOLECChl, WCMO/b3yA
(hn3nyecKne BENMUYNHBI: CKOPOCTb 3/MIEKTPOMArHWUTHbLIX BOJSH, AJ/IMHA BOJHbI U
4acToTa CBETa, IHEPrnsa n MMNynbC POTOHa, Nepuos nonypacnasa, SHeprus CeBasun
aTOMHbIX Afep, NpPU ONUCaHUM NPaBWU/IbHO TPaKTOBaTb (U3NYECKUA CMbICN
MCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUS N eAMHWLbI, YKa3blBaTb (DOPMYIIbI,
CBA3bIBAOLLME [AaHHYI0 (DU3NYECKYHD BE/IMUMHY C  APYrMMU  BeIMYUHAMMU,
BbIYNCNATL 3HaYeHME (PU3NUYECKOIN BESIMUMHDI;

aHanM3npoBaTb (PU3NYECKME NPOLIECChbl N ABMIEHUA, UCMOMb3YS (U3NYECcKue
3aKOHbI M NPUHUMNbLI: 3aKOH OMa, 3aKOHbI MOCNe0BaTe/IbHOro U napasnenbHoro
COeIMHEHNS MPOBOAHMKOB, 3aKOH J[hKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOW
NHAOYKUMW, 3aKOH MPSMOJIMHEAHOIO PacrnpoCTpPaHEHUs CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl MPeNoM/IeHNs CBeTa, YpaBHeHWe JWHLWTENHA AN OoTo3MEKT],
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpaHeHWUs UMMynbCa, 3aKOH COXPaHeHUs
3/IEKTPUYECKOrO 3apsfa, 3aKOH COXpaHeHWs MaccoBOro ymcna, noctynatsl bopa,
3aKOH pajgnoakTMBHOIO pacnaga, npu aToM pas/ivyarb C/I0BECHYO OPMYINPOBKY
3aKOHa, ero maremaTMyeckKoe BblpaKeHne W ycnosus (rpaHuubl, 06/51acTH)
MPUMEHUMOCTMH;

OnpeaensTb Hanpas/ieHNe BEKTOPA NHAYKLMN MarHUTHOrO Nons NPOBOAHMKA
C TOKOM, cunbl Amnepa v cunbl JTIopeHua;

CTPOWUTb W OMWUCbIBATb WM306paXKeHWe, CO34aBaeMoe TMJIOCKUM 3epKasioMm,
TOHKOM JINH30M;

BbINO/IHATL  3KCMEPUMEHTbI MO WCC/EL0BaHUNIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMOMb30BAHNEM MPAMbIX W KOCBEHHbIX W3MEpPeHW: Mnpu 3TOM
(hopmynupoBaTb npobnemy/3agadyy W runoTesy Y4eOGHOro 3IKCMEPUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHUS, MPOBOAWTL OMbIT U
(hopMynMpoBaTb BbIBOAb;

OCYLLECTB/ATb MPAMbIE N KOCBEHHbIE N3MEPEHNS (PU3NYECKNX BENUUYNH, MPU
3TOM BbIOUpPaTh ONTUMa/IbHBIA CMOCO6 U3MEPEHUS M UCMO0/b30BaTb WM3BECTHbIE
MeTOAbl OLIEHKW MOrpeLLIHOCTeN N3MEPEHWN,

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BEIMYMH € LCMOJSIb30BAHUEM
NPSAMbIX  M3MEPEHWA: MPU  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (JMKCMPOBATb
pe3ynbTaTbl MOMYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnuu, u
rpaukoB, Aenatb BbIBOAb! MO pe3y/bTaTaM UCCNef0BaHus;

cobnogate npasuna 6e3onacHoOro Tpyga npyv nNpoBefeHUN UCCnefoBaHU B
pamKax Y4eOGHOro 3KcrepuMeHTa, Y4eOHO-MCCNeaoBaTe/IbCKOM U MPOEKTHOM
[EeATeIbHOCTN C UCMO/b30BaHNEM M3MEPUTE/bHBIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelartb pacyéTHble 3afadn C SBHO 3afaHHON (U3NYECKON MOZENbIO,
NCMo/b3ys (PU3MYecKme 3aKOHbI U MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/Io0BUA 3a4a4n



BbIOMpaTbh (PU3NYECKYIO MOJEsb, BbIAENATb PU3NYECKME BEIMUMHBLI U (hOPMYbI,
HeoOXoauMmble AN1A €€ peLueHus, MPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOTYYEHHOT0 3HaYeHUS (PU3NUYECKOIN BESIMYMHBI;

pelaTb Ka4yeCTBEHHbIe 3afauu: BbICTPaMBaTb JI0rMYeCK HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCy>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hM3nYecKme ABMEHNS;

MCMoNb30BaTb  MPU  peleHMn  y4ebHbIX  334a4  COBPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMOTUIN 1A NMOUCKA, CTPYKTYPUPOBaHNA, MHTEprpeTaLmm
N NpefcTaBfeHNs y4ebHOM N Hay4yHO-MONYNAPHOM UH(OPMaLMK, NOMYyYeHHOW U3
Pa3INYHbIX NCTOYHWKOB, KPUTUYECKM aHa/IN3MPOBaTL MOTyYaeMyto MH(OPMaLuio;

00ObACHATL  MPUHUMMBLI  [ENCTBMS  MalUMH, MNPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pas/ninyartb YCnoBms nx 6e30nacHOro UCnonb3oBaHWs B MOBCEAHEBHOM
XN3HU;

NPUBOAUTL NPUMEpPbI BKNaAa POCCUNCKUX U 3apyOeXHbIX YHEHBIX-(IU3NKOB B
pasBUTME HayKW, B OOBACHEHWEe MPOLLECCOB OKPY)KAKOLWEro Mupa, B pasBuUTHE
TEXHUKWN 1 TEXHONOTWIA;

MCMO/b30BaTb TEOPeTMYECKMEe 3HaHUA MO (PM3MKe B MOBCEAHEBHOWN >XWU3HU
Ana obecrnieyeHns 6e30MacHOCTM NMpKn obpaLleHnn ¢ NpudopamMm 1 TEXHUYECKUMU
YCTPONCTBaMW, AJ19 COXPAHEHUA 340POBbA U COOMOAEHNS HOPM 3KO/I0MMYEeCcKoro
NMOBEAEHNS B OKPYXKatOLLE cpeae;

paboTaTb B Trpynmne C BbINMO/JHEHWEM Pa3/INYHbLIX COLMANIbHbIX PONen,
NNaHMpoBaTb pPaboTy Trpynmnbl, pauMoHaIbHO pacnpeaenaTb 0653aHHOCTU U
NNaHWPOBaTb [eATe/IbHOCTb B HECTAHAAPTHbLIX CUTyauusaX, afeKBaTHO OLEeHMBATb
BK/1a[, K&XKAO0ro 13 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMoit Npo6iemsl.



TEMATWYECKOE NMNJ1IAHNPOBAHWE

10 K/TACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEKTPOHHbIE
(undppoBble)

Ne n/n
nporpamMmsil Bcero KO6H TPobHbIe TP 6aKT|/|quKv|e obpasoBaTe/ibHble
paboThl paboThbl pecypebl
Pasgen 1. PUSNKA N METOAbl HAYYHOI'O NMO3HAHWA
Bubnmnoteka LLOK
1.1 du3nka N MeTofbl HAy4YHOro NO3HaHUA 2 https://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Pa3pgen 2. MEXAHUKA
bubnnoteka LIOK
21 Kurematnia > https://m.edso00.ru/7f41bf72
Bubnnoteka LLOK
22 AvHamnia ! https://m.edso00.ru/7f41bf72
Bubnnoteka LLOK
2.3 3aKOHbI COXpaHEeHUs B MeXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
Toro no pasgeny 18
Pa3gen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOANHAMUWKA
31 OCHOBbI MOJIEKY/IAPHO-KUHETUYECKOM 9 1 Bubnuoteka LLOK
' Teopuu https://m.edsoo.ru/7f41bf72
Bubnnoteka LLOK
32 OcHOBb! TepMOANHaMIKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHWNSA BELLLECTBA. 5 Bubnnoteka LLOK

®azoBble Nepexofpl

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




WToro no pasgeny

24

Paspen 4. 9JIEKTPOANHAMUKA

Bubnnoteka LLOK
4.1 SneKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
4.2 IMOCTOSHHbIN 3N1EKTPUYECKNIA TOK. TOKM B 12 Bubnmoteka LLOK
' pasnnyuHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLUEE KOJIMYECTBO YACOB MO NPOrrPAMME 68




11 KNNACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEKTPOHHbIE
(undppoBble)

Ne n/n KoHTponbHble [NpakTuyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pasgen 1. 9JIEKTPOANHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 Bubnmoteka LLOK
' NHAYKLUNS https://m.edso00.ru/7f41c97c
Toro no pasgeny 11
Pa3pen 2. KOJIEBAHUA 1 BOJIHbI
51 MexaHU4ecKne N 3NeKTpoMarHUTHble 9 1 Bubnnoteka LLOK
' KonebaHus https://m.edso00.ru/7f41c97c
59 MexaHW4YecKne 1 3NeKTPOMarHUTHbIE 5 1 Bubnmoteka LLOK
' BO/Hb! https://m.edso00.ru/7f41c97¢c
Bubnnoteka LLOK
23 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Pasgen 3. OCHOBbI CMELIA/IbHON TEOPUN OTHOCUTE/IbHOCTU

31 OCHOBbI CNeLnanbHON Teopun 4 1 Bubnnoteka LLOK
' OTHOCUTENbHOCTH https://m.edso00.ru/7f41c97c
Toro no pasgeny 4
Pasgen 4. KBAHTOBAA ®PUN3NKA
o Bubnnoteka LLOK
4.1 ONeMeHTbI KBaHTOBOMW ONTUKN 6 https://m.edsoo.ru/7fA1c97¢
4.2 CTpoeHue aToma 4 Bubnmoteka LLOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOe 54p0

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

MToro no pasgeny

15

Pasgen 5. 3JIEMEHTbI ACTPOHOMUUN N ACTPO®PUN3NKI

5.1 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKN 7 Et?r?sl? ;ﬂfg;gﬁ;; £41097¢
Toro no pasgeny 7
Pa3pen 6. OBOBLLAKOULEE MOBTOPEHNE

61 OSoSugouee nosropesue ‘ o im0 uT1A1cST
Toro no pasgeny 4
Pe3epBHOE Bpems 3
OBLUEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68







NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
KonunyecTBo 4acoB ONEeKTPOHHbIe
No Jarta LunppoBbIe
Tema ypoka
n/n P Bcero Ki?Tpoanbm Ijﬁ?KTquCKme n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThbl pecypeb!
du3nKa — HayKa 0 Npupoae.
1 HayuHble MeT())/ bl noEH:Hlfﬂ 1 bubmmoreka LIOK
y A https://m.edsoo.ru/ff0c32e2
OKpy>KatoLLlero mupa
Posib 1 MECTO (PM3MKM B
(hopMMpPOBaHNM COBPEMEHHO Bubnnoteka LLOK
2 < 1
Hay4YHOU KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNIbHOCTM NIH0AEN
MexaHN4eCcKoe ABMKEHME.
OTHOCUTENBHOCTb MEXaHNYECKOro Bubnmoteka LLOK
3 1
[BXKeHuA. [NepemMeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHMe
4 PaBHOMepPHOE NPSAMOSIMHENHOe 1 Bubnmnoteka LLOK
[ABVKeHWe https://m.edso00.ru/ff0c3620
PaBHOYCKOPEHHOE MPAMO/IMHENHOE Bubnnoteka LLOK
5) 1
[OBVDKEHWe https://m.edsoo.ru/ff0c372e
CB060fHOe NafieHne. Y CKopeHwue Bubnnoteka LLOK
6 1
cBO6GOAHOIO NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.
7 ﬂ,SM)KeHVIe maTe ﬂlaanoM TOYKM NO 1 bubnuoreka LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>XXHOCTU
8 MNpuHUMN oTHOCUTeNbHOCTK ["annnes. 1 Bubnnoteka LLOK




HepumnanbHble CUCTEMbI OTCYETA.
MepBblii 3aKOH HbHOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MNpuHUMN

Bubnnoteka LIOK

nepnosnumm cun. BTopoi 3aKoH

o CYNEProsnLan cin PO U3a 0 https://m.edsoo.ru/ff0c3be8
HblOTOHa 4719 MaTepuanibHON TOUKK
TpeTwnit 3aKoH HbloTOHa ans Brubnnoteka LLOK

10
MaTepUabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOro TAroteHusa. Cuna

11 TAXKECTU. [epBasd KoCMUYecKas bubnuoreka LIOK

- 1EP https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH Nyka. Bec Bubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cwnna TpeHns. KoahmULUNEHT TpeHuS.

13 Cuna cgn OTVIB]'IEITVI(*:I ||1-II n BI/I)F:(GHI/II/I bubnmoteka LIOK

P s https://m.edsoo.ru/ff0c3f76
Tena B XXNAKOCTWN 1K rase
NocTynaTtenbHoe 1 BpalaTesibHoe

14 ABWXeHMe abCoNtoTHO TBEPLOrO Tena. Bubnnoteka LLOK
MoMeHT cunbl. [1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBecus TBEPAOro Tena
IMnynbC maTepuanbHON TOUKM,

15 CUCTEMbI MaTepuasibHbIX TOYEK. Bubnnoteka LLOK
MmMnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynsca. PeakTMBHOE ABUXEeHNe
PaboTa 1 MOLLHOCTb CUMbI.

16 KrHeTuueckas aHeprus matepuasibHOn Bubnmoteka LLOK
TOYKMW. Teopema 06 N3MEHEHUM https://m.edso0.ru/ff0c4502
KWHETNYECKOI 3Heprum

17 [NoTeHUManbHaa aHeprus. Bubnmoteka LLOK




MoTeHUManbHas 3HePrus yrnpyro
AeOPMUPOBAHHON NPYXXMHBI.
MoTeHuManbHas 3Heprus Tena B6113u
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ffOc461a

18

MoTeHuMaIbHbIE Y HEMOTEHUMA/IbHbIE
cunbl. CBA3b paboThbl
HENoTeHLUMaNbHbIX CUJT C U3MEHEHUEM
MEeXaHWYeCKOM 3Heprum CUCTEMbI Ten.
3aKOH COXpaHeHNs MeXaHNYeCKOM
aHeprmm

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

19

NabopatopHas paboTa
«MccnepoBaHue CBA3N paboThbl CUbI C
N3MEHEHNEM MeXaHNYECKOI SHEPTM
Tena Ha NpUMepe PacTsXKeHus
PE3NHOBOIO XIyTa»

20

KoHTposbHas paboTa rno Teme
«KunHemaTtuka. [JuHamnka. 3akoHbl
COXPaHeHNs B MeXaHUKe»

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

21

OCHOBHbIE MOMOXEHNSA MOMEKY/ISPHO-
KWHETMYECKOIN Teopmmn. BpoyHOBCKOE
ABwxeHune. Anddysms

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

22

XapakTtep ABUXeHUs 1
B3aVIMO/eNCTBUA YaCTuL, BELLEeCTBa.
Mogenu CTPoeHMs ra3oB, XXUAKOCTeN
N TBEPAbIX TN

23

Macca monekyn. Konmyectso
BewecTsa. ['locTosHHaa ABoragpo

24

Tennosoe paBHoBecue. Temneparypa
N eé nsmepeHue. LLikana Temnepatyp




Llenbcusa

N paeanbHblli ra3 B8 MKT. OcHOBHOE

Bubnnoteka LLOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbconoTHasA TeMnepartypa Kak mepa

26 cpefHel KMHeTUYECKO aHeprmm Bubnmoteka LLOK
[IBVXKEHNA MOJEKY/. Y paBHeHMe https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnanelipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopaTopHas paboTa

28 «MccnepoBaHme 3aBUCMMOCTI MeXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHOro rasa»

29 3onpovecchl B ngeasbHOM rase u nx Bubnnoteka LLOK
rpadmyeckoe npeacTasneHme https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TEePMOLUHAMUYECKON CUCTEMbI U

30 Cnoco6bl eé n3meHeHUs. Konmyectso Bubnnoteka LLOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edso0.ru/ff0c5952
3Heprus 04HOaToOMHOr0 UAeanbHOro
rasa

bubnnoteka LLOK

31 Biab! Tennonepesan https://m.edsoo.ru/ff0c5¢c36
Y penbHas TenjaoéMKoCTb BelLlecTBa.

32 KonnyecTBo TennoTbl npu bubnmoteka LIOK

o https://m.edsoo.ru/ff0c5¢c36
Tennonepegayve. AgnabatHsblil npoecc

33 lMepBbIil 32aKOH TEPMOAMHAMMUKN U €r0 Bubnmoteka LLOK
NPUMEHEHNE K n3onpoweccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTMMOCTb NPOLIECCOB B Bubnnoteka LLOK




npupoge. BTopoii 3akoH
TEPMOAVHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn perictems n KM Tennoson

bubnnoteka LLOK

3 MaLLNHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero KIj,
37 3Konorunyeckme npobnembl
TENN03HEPreTnKN
38 O6o6LaoLmnin YpoK «MonekynspHas Brubnnoteka LLOK
(m3nka. OCHOBbI TEPMOANHAMUNKIN https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsapHas ¢m3mka. OCHOBbI bubnworeia LIOK
' https://m.edso0.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHune 1 KOHAEHCaL WS, Bubnnoteka LLOK
VicnapeHune un kuneHune https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTE/IbHAA
41 BNIQXKHOCTb BO34yXa. HacbILLeHHbIA bubnuoreka LIOK
AYXa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppgoe Teno. Kpuctannnyeckue n
42 amopgHble Tena. AHU30TpoNuA Bubnnoteka LLOK
CBOMCTB KpuUCTannoB. XXugkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
MnasneHne 1 KpucTanm3aums.
43 Y penbHas TennoTa niaseHns bubnuoreka LIOK
A ' https://m.eds00.ru/ff0c6708
Cybnumauus
Bubnnoteka LLOK
44 YpaBHerve Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpu3aums Ten. INeKTpUYecKuii Bubnmoteka LLOK

3apsif. [Ba BMaa aneKTPrUueckmx

https://m.edsoo.ru/ffOc6bcc




3apsa0B

MPOBOAHUKM, ANANEKTPUKMA U

Bubnnoteka LIOK

4 MoYNPOBOAHUKN. 3aKOH COXpaHeHUs
6 OnynpOBOA 3aKOH coxpate https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaga
B3avmopelicTBme 3apsaoB. 3aKoH
47 KynoHa. ToYeuHbIli 3/1eKTPUYECKIIA bubmmoreka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa)KéHHOCTb 31eKTPUYecKoro
48 nons. MpuHUun cynepnosmumm Bubnmoteka LLOK
ANeKTPUYECKUX NONeR. JIMHUK https://m.edso0.ru/ffOc6df2
HanNpPs>KEHHOCTU
PaboTa Cu/1 3N1eKTPOCTaTUYECKOro
49 nons. MNMoTeHuman. Pa3HoCTb bubnworeia LIOK
' tman. https://m.edsoo.ru/ff0c6f00
noTeHLmManos
[MpOBOAHVKN U AN3NEKTPUKN B
50 31'IpEKT ﬂCTaTVI‘-Iep(;KOM noF1)1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[dnanekTpuyeckas NpoHNLLAEMOCTb
. bubnnoteka LLOK
1 KTPOEMKOCTb. KoHAeHcaT
° S/eKTpoEmKoc OHAeHCaTOp https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. QHeprunsa 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 NabopaTopHas paboTa "N3mepeHmne
3N1eKTPOEMKOCTI KOHAeHcaTopa"
MpyHUMN JeNCTBUA U NPUMEHEHME
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOIo

annaparta, CTPy/AHOro npuHTepa.
neKTpocTaThyeckas 3almTa.




3azeMsieHme 3/1eKTponprubopoB

55

SNEeKTPUYECKINIA TOK, YCNOBUSA €ro
CyLLecTBOBaHMSA. [OCTOSHHbIN TOK.
Cuvna Toka. HanpsxeHue.
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenm

56

MocnepoBaTenbHOE, NapannenbHoe,
CMeLLaHHOe COeANHEHME
NPOBOAHMKOB. JlabopaTopHas paboTa
«13yyeHne cMeLLaHHOro CoeanHeHNs
Pe3nCTOPOB»

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc74f0

S7

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

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

58

3akoH Oma 4115 MOMIHOM (3aMKHYTO)
aneKTpuyeckoi Lenu. KopoTkoe
3aMblKaHue. JlabopaTopHasa paboTa
«M3mepeHne 3C UCTOYHMKA TOKA U
ero BHYTPEHHEro CONPOTUB/IEHNS»

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc7ae0

59

ONeKTPOHHast NPOBOAUMOCTb TBEPAbIX
MeTann0B. 3aBUCUMOCTb
COMPOTVBNEHUS METANOB OT
TemnepaTypbl. CBEPXNPOBOANMOCTb

60

SNeKTPUYECKUii TOK B BaKyyMe.
CBOICTBA 3/1IEKTPOHHBIX MYYKOB

61

MonynpoBOAHMKM, UX COBCTBEHHASA U

npumMecHas NpoBoAMMOCTb. CBOICTBA
p—~n-nepexoga. [1o1ynpoBoAHMKOBbIE
npuoopsl

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




DNeKTpUYeCKUiA TOK B pacTBOpax U

62 pacnnaBax 31eKTPO/INTOB. 1 Bubnmoteka LLOK
SNeKTpoNnTUYeCKasa auccoumams. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
DNEKTPUYECKMIA TOK B rasax.

63 CamocToATe/IbHbIN U 1 Bubnmoteka LLOK
HecaMoCToATe/bHbIV paspsg. MonHus. https://m.edsoo.ru/ffOc84ae
Mnasma
AnekTpnyeckme NpubopbI 1

64 YCTPOWCTBA U X NPaKTUYECKOe 1 Bubnmoteka LLOK
npumeHeHue. MNpaBnna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHocTu

65 O606LaroLmin ypok 1 bubnnoteka LLOK
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «QneKTpocTaTuka. MocTosHHbI 1 Bubnnoteka LLOK
3NeKTPUYECKNIA TOK. TOKM B https://m.edsoo.ru/ffOc8a8a
pasnnyHbIX cpegax»

67 Pe3epBHbIi YpoK. KOHTpO/bHas 1 Bubnmoteka LLOK
paboTa rno Teme “"IneKTpoguHaMmKa'™ https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbI YpoK. O606LatoLLmMii YPOK 1 Bubnnoteka LLOK
no temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB INO 68
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11 KNNACC

KonnyecTtso yacoB

ONEeKTPOHHbIE

No [arta umdposble
Tema ypoka KOHTpONbHbIE  [1paKTuyeckune
n/n Bcero n3yyeHnss  obpasoBaTesibHble
paboThl paboThl pecypch!

[MOCTOSAHHbIE MarHUTbI U NX

1 B3anmogencTame. MarHMTHoe none. 1 Bubnmoteka LLOK
BekTop MarHUTHON MHAYKUMW. JTUHUN https://m.edso0.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nose NPoOBOAHMNKA C
TOKOM. OnbIT 3pcTea. Brubnmoteka LLOK

2 o 1
B3anmopencTene NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Nab6oparopHas paboTa «M3yyeHune 1 1 Bubnmoteka LLOK
MarHMTHOIO MONA KaTyLKK C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOr O Mons Ha
NpPOBOAHMK € TOKOM. Cuna Amnepa.
JabopaTopHas paboTa Bubnunoteka LIOK

4 o 1 1
«lccnefoBaHve fencTema https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOIO MarH1Ta Ha pamky c
TOKOM»
[JelicTBre MarHUTHOr O Mons Ha

5 [BVKYLLYIOCS 3apAXKEHHYHO YacTuly. 1 Bubnmoteka LLOK
Cwna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
ANeKTpoMarHUTHasa UHAyKUmMA. NoToK

6 BEKTOpa MarHMTHON nHAykummn. 34C 1
VHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM




NHAYKLMK Dapajen

JabopaTopHas paboTa
«MccnepoBaHne aBneHNS
3/1eKTPOMArHUTHON MHAYKLMN

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

VIHOYKTUBHOCTb. fABNeHne
caMmonHayKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOrO Mo KaTyLLKK C
TOKOM. O/IEKTPOMarH1MTHOE none

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

TexHnuYecKune yCTpoicTea 1 nx
MPUMEHEHWE: NOCTOSAHHbIE MarHUTbI,
3NeKTPOMarH1Tbl, 3NEKTPOABUraTENb,
YCKOPUTENN 3/IEMEHTAPHbIX YaCTuLL,
VHAYKLUMOHHas Neyb

10

O606LaroLLmin ypok «MarHmTHoe
none. dNeKTPOMarH1THas MHAYKLMA»

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

11

KoHTponbHas paboTa rno Teme
«MarHuTHoe norne.
SNeKTPOMarHMTHasA MHAYKLNSA»

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

12

CB060AHbIE MEXAHUYECKME
KonebaHus. FapMoHMYecKme
KonebaHus. YpaBHeHMe
rapMOHMYECKNX KONebaHWA.
MpeBpaLleHne 3Heprmm

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

13

JabopaTopHas paboTa
«l/iccnefoBaHme 3aBUCMMOCTU
nepvoga Masbix KonebaHuin rpysa Ha
HUTW OT AJIMHbI HATW N MacChbl Fpy3a»

14

Kone6atenbHblil KOHTYP. CBO6OAHbIE

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




INEKTPOMarHnTHbIE Kone6aHus B
naeasibHoOM KonebaTe/bHOM KOHTYpE.
AHanorna mexzay MexaHnyeckumu u
INEKTPOMarHUTHbIMU KonebaHnAMU

15

dopmyna TomcoHa. 3aKoH
COXPaHeHWs 3Heprumn B naeanbHOM
KonebaTe/lbHOM KOHTYpe

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

16

MpencTaBneHne 0 3aTyxaroLmx
KonebaHusX. BbIHY)XAEHHbIE
MexaH14Yeckue KonebaHms. Pe3oHaHc.
BbIHY>XleHHble 3M1EKTPOMarHuTHble
KonebaHus

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

17

MepeMeHHbI TOK. CUHYCOMAR/IbHbIN
nepeMeHHbIA TOK. MOLHOCTb
NnepeMeHHOro Toka. AMNINTYLHOE U
[IeCTBYIOLLIEE 3HAYEHME CU/Ibl TOKA U
HanpsHKeHNs

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

18

TpaHcthopmarop. MNpon3BoOACTBO,
nepegaya n notpebneHune
3NIeKTPUYECKON 3HEpPrum

19

YCTPOCTBO U MPaKTUYECKOe
NPUMEHEHME 3NEKTPUYECKOr0 3BOHKA,
reHeparopa nepemMeHHOro Toka,
NNHWIA 3neKTponepeaay

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

20

DKONOrnyecKme puckn npu
MPOM3BO/ACTBE 3/IEKTPOIHEPTUN.
KynbTypa ncnonb3oBaHus
3N1EKTPO3HEPT M B MOBCEAHEBHOM
YKU3HU




MexaH14ecKue BOMHbI, YC/IOBUS
pacnpocTpaHeHus. Mepunog. CKopocTb

Bubnmoteka LLOK

21 pacrnpocTpaHeHNS U A/TMHA BOJTHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHbI
99 3BYK. CKOpOCTb 3BYKa. [[pOMKOCTb Bubnunoteka LIOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMArHUTHbIE BO/HbI, UX
23 CBOWCTBA M CKOPOCTb. LLkana bubnmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3/1EKTPOMArHUTHbIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHuA. Pa3BuTume CpeacTs
cBA3n. Pagmonokaums
o5 KoHTposnbHas paboTa «KonebaHus u Bubnmoteka LLOK
BO/THbI» https://m.edsoo.ru/ffOcc6f8
MpsmMonunHeliHoe pacnpocTpaHeHne
26 cBeTa B 0[JHOPOAHOI cpefe. Bubnunoteka LIOK
TouYeuUHbI UCTOYHKK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 OTppa)KeHI/Iﬂ cseTa. [locTpoeHue bubnnoteka LIOK
N https://m.edsoo.ru/ff0cd4e0
N306paXKeHnin B NMI0CKOM 3epKasie
MpenomneHwue ceeTa. MNonHoe
28 BHYTpeHHee oTpaxKeHue. MNpeaenbHbIi Bubnmoteka LLOK
YIron NMosIHOro BHYTPEHHEro https://m.edsoo.ru/ff0cd7{6
OTpaXKeHus
29 NaboparopHas paboTa «3mepeHre Bubnmoteka LLOK
nokasaresia NPeIoMIEHNSA CTEKa» https://m.edsoo.ru/ff0cd67a
30 JInH3bI. MOCTPOEHME N306PAKEHWI B Bubnunoteka LIOK




NnH3e. Popmyna TOHKOIN NNH3bI.
YBenuuyeHme NnH3bI

https://m.edsoo.ru/ffOcddle

JabopaTopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paKEHNI B NINH3AX»
Ancnepcns ceeta. CNoXHbI cocTaB
39 6enoro ceeta. LiBeT. J/labopaTopHas
paboTta «HabnogeHve gucnepcum
cBeTa»
WHTepdepeHyms ceeTa. Audpakums Bubnmoteka LLOK
33 i}
ceeta. [AnpakuMOHHas pelléTka https://m.edsoo.ru/ffOced22
[NonepeyHOCTb CBETOBbLIX BOJH. Bubnmoteka LLOK
34
Mongapu3sauma ceeta https://m.edsoo.ru/ff0cf02e
35 OnTunyeckune NpMGopbI N YCTPOCTBA 1
YCNoBMs UX 6e30NacHOro NPUMeHeHUs
["paHnLbl NPUMEHUMOCTH
36 KlacCMYecKolr MexaHuKu. MocTynartbl Brubnmoteka LLOK
crneyunanbHo Teopmn https://m.edsoo.ru/ffOcf862
OTHOCUTE/NIbHOCTU
OTHOCUTENBHOCTL OLHOBPEMEHHOCTMU.
37 3amef/ileHMEe BPEMEHU U COKpaLLeHne bubnoreka LIOK
https://m.edsoo.ru/ffOcfa42
LNHbI
SHePrus 1 UMNynbC PeNSTUBUCTCKOW
38 l-IaCTFl)/I bl CBHSbyMaC(E)bI C 3Hepruen n bubnworeka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus nokos
KoHTponbHas pabota «OnTuKa.
P P o Bubnunoteka LIOK
39 OcHOBbI cnewnansHON Teopumn

OTHOCUTENTIbHOCTWN»

https://m.edsoo.ru/ffOcf6f0




®oTOoHbI. Popmyna MNnaHKa. SHeprus

Bubnunoteka LIOK

4
0 N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHNe
41 CbOT(F))adJ(bEKTa Onlebl AT Bubmmotexa LIOK
’ Y https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3aKOHbI (POTO3(h(PeKTA. Y paBHEeHMe
42 3|71Hu.|Te§|JHa nﬁ%oma@iema bubnmoreka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgekra
[JasneHue ceeta. OnbIThbl 1. H.
43 NebegeBa. XvMmyeckoe AencTeme bubnoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHWYecKre yCTPoncTaa u
NpPaKkTUYecKoe NpUMeHeHue:
44
(hoTO3/1EMEHT, (POTOAATUMK,
CO/IHeYHasn b6arapes, CBETOAMOL,
45 PelueHuve 3aa4 No TeMe «3N1EMEHTI Bubnmoteka LLOK
KBAHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThI
46 Pesepdopaa no paccesHUIo 0-4acTul, bubnmoreka LIOK
' https://m.edsoo.ru/ff0d091a
[naHeTapHaa Mofenb atoMa
Bubnunoteka LIOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
3nyyeHve n nornowieHve poToHOB
48 n V|>|/'|e exofe aTOM;uC 0 H(()bro OBHA bubnmoreka LIOK
P Pexon o A P https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyroun. Bugbl cnekTpos
BonHoBble cBONCTBA YacTuL, BonHbI
- Bubnunoteka LIOK
49 Zle bponnsa. KopnyckynspHo-

BO/IHOBOI Ayanu3m. CroHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




BbIHY)XIEHHOE M3/yYeHne

50

OTKpbITWE PagnMoaKTMBHOCTW. OMbITbl

Pesepdop/a no onpeaeneHnio coctasa

PaanoaKTUBHOIO N3NyYeHUs

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

51

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BanaHue
PafNOaKTUBHOCTU Ha XMBbIe
OpraHu3mbl

52

OTKpbITME NPOTOHA W HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEeKTPOHHbIN 1 NO3UTPOHHBIN GeTa-
pacnag,. Mamma-nsnyyeHue

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

53

SHeprua cBsA3n HYKOHOB B Ape.
FaepHble peakuun. AaepHbli
peakTop. Mpo6nemMbl, NepcrnekTuBbI,
3KO/I0rMYecKme acnekTbl SAepHONM
3HepreTuKm

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

54

AnemeHTapHble YacTuubl. OTKpbITHE
no3unTpoHa. MeToAbl HabNHAEHNS U
perncTpaumm anemMmeHTapHbIX YacTuLl.
Kpyrnblii cton «®yHAameHTabHble
B3aMMOLencTeus. E4UHCTBO
(hM3NYECKOIN KapTUHbI MUpa»

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

55

Bup 38&34H0ro Heba. Co3ee3aus,
ApKue 3BE3Abl, NNaHeTbl, UX BULUMOE
ABmxeHue. ConHeYyHasa cuctema

56

ConHue. ConHeyHas akTUBHOCTb.
VIcToUHMK sHeprumn ConHua v 38634




57

3Bé3/bl, NX OCHOBHbIe
XapaKTePUCTUKN. 3BE3AbI [NTaBHON
rnocnegoBaTefibHOCTU. BHYTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHbIe
NpeACTaB/IEHNS O NPOUCXOXAEHUN U
asontoumm CosnHua 1 3Be3g

58

MneuHblii MyTb — Hawa ManakTuka.
MonoxkeHne n aemxeHne ConHua B
ManakTuke. ManakTUKN. YepHble
AbIpbl B A4pax ranaktuk

59

BceneHHas. PasberaHue ranakTuk.
Teopua bonbLLOro B3pbIBa.
PefnnkKTOBOE N3NYyYeHNe.
MeTaranaktmka

60

HepeLleHHble NPO6/1eMbl aCTPOHOMUN

61

KOHTpo/bHas paboTa «9N1eMeHTb
aCTPOHOMWM 1 acTPO(M3NKIN»

62

O606LLaroLLMIA YPOK. Ponb (in3NKN 1
aCTPOHOMWM B 3KOHOMUYECKOW,
TEXHOMOrMYECKO, COLMabHOMN 1
3TUYECKOW chepax AesTeNbHOCTU
yenoBeka

63

O60o6LaroLLmin ypok. Ponb n mecto
(n3MKM 1 acTpOHOMUM B
COBPEMEHHOW Hay4YHOW KapTuHe Mupa

64

Ob6o6LyaroLmin ypok. Ponb
(hn3nyeckoin Teopun B POPMUPOBAHUN
npeaCcTaBNEHNIA 0 (DU3NYECKON
KapTuHe Mupa




O6o6waroLmin ypok. MecTo
(hM3NYECKOI KapTVHbI MMpa B 06LLEM

05 pAAY COBPEMEeHHbIX eCTECTBEHHO- 1
Hay4HbIX NPeLCTaBNeHNn 0 NpMpoje

66 Pe3epBHbIil ypoK. MarHuTHoe nosne. 1
ANeKTPOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTuka. OCHOBbI

67 crneyunansHon Teopun 1
OTHOCWUTE/NIbHOCTU
Pe3epHblin ypok. KBaHTOBast (pr3mka.

68 3ﬂ€|\/|peHTbl};lF:3Tp0HOMVIVI " ¢ 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0d1784
acTpon3nNKn
OBLEE KOJIMYECTBO YACOB INO 68
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YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

» ®dusmka, 10 knacc/ Mskuwes I.A., byxosues b.b., Cotckuii H.H. nog
pepakumen MapgeHToeBoint H.A., AKLMOHepHOE 06LLecTBO «/134aTefIbCTBO
«['pocBeLyeHme»

» du3nka, 11 knacc/ Msakuwes I".J1., byxosues b.b., Yapyrud B.M. nog
pefakumen MapgeHTbeBoit H.A., AKUMOHepPHOE 06LLeCTBO «/134aTeIbCTBO

«[1pocBeLLeHne»

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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