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NOACHUNTEJIbHAA SATTNCKA

Mporpamma Mo Qu3nMke 6a30BOr0 YPOBHA Ha YPOBHE CPefHero o6Luero
06pas3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUA K pe3yrnbTaTam
OCBOEHMS OCHOBHOI 06pa3oBaTe/ibHOM MporpaMmbl, NpeacTaBneHHbIX B PIrOC
COO, a TakkKe C Y4Y4€TOM (hefepanbHON paboyeit mMporpaMMbl BOCMUTAHUA W
KOHLEeNuMM npenojasaHnsa yyebHoro npegmetra «dusmka» B 06pa3oBaTesibHbIX
opraHu3auusax Poccuiickoit depepaunn, peasin3yrLLnX OCHOBHbl€e
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHve nporpamMmmbl MO (OM3MKe HanpaeieHO Ha (opMupoBaHMe
€CTeCTBEHHO-Hay4YHON KapTUHbl Mupa obyvatowmxca 10-11 Kknaccos npwu
06yyeHUn nx pusnke Ha 6a30BOM YPOBHE Ha OCHOBE CMCTEMHO-AEATEe/IbHOCTHOIO
nogxoga. lNporpamma no usmke cooTBeTcTBYeT TpebosaHmsm PIrOC COO k
NJaHNPYEMbIM  JINYHOCTHLIM, MPEAMETHbIM W MeTanpeaMeTHbIM pesy/ibTatam
00yyeHVs, a Takke Y4YUTbIBAET HEeoOXOAMMOCTb peasin3aunn MeXnpeameTHbIX
CBA3e (DUM3NKM C eCTeCTBEHHO-HAy4HbIMW Y4yeOHbIMKU npeameTamMu. B Held
OMpefenstoTcAd OCHOBHbIE LN U3yvyeHUs (PU3NKN Ha YPOBHE CpedHEero o6Lyero
06pa3oBaHus, NaaHMpyemMble pesysibTaTbl OCBOEHWUA Kypca (PU3NKK: IMYHOCTHbIE,
meTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no m3mKe BKIOYAET:

naaHMpyeMble pesy/bTaTbl OCBOEHUA Kypca (PU3NKN Ha 6a30BOM YPOBHE, B
TOM YnC/e NpegMeTHbIe pe3y/bTatbl Mo rogam 006yyeHus;
cogepxxaHue y4ebHoro npeameta «®u3mka» rno rogam 06yyeHus.

Pu3nKa Kak Hayka O Hambosnee 06LWMX 3aKOHaX MPUPOLbl, BbICTynas B
KayecTBe y4eOHOro rnpegMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKaL B CUCTEMY
3HaHWU 06 OKpyXKatoLeM Mupe. LLIKOMIbHBIV Kype (DU3NKN — CUCTEMOOOPA3YHOLLINIA
A/19 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKUE 3aKOHbI
neXxkxaT B OCHOBE [MPOLECCOB W SBMEHWIA, U3y4YaeMblX XUMUER, 6uonoruen,
(hm3nyeckoil reorpatmein M acTpoHomuein. cnonb3oBaHWe W aKTMBHOE
NMPUMeHeHMe  (PU3NYECKUX 3HAHWIA  OMpefenseT XapakTep WU pasBuUTme
Pa3HOOOpasHbIX TEXHO/MOrM B Ciepe 3HEPreTMKW, TpaHCnopTa, OCBOEHUS
KOCMOCa, MOJlyYeHUsI HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaAMWU U LpPYruX.
N3yyeHne (M3MKM BHOCUT OCHOBHOW BK/ag B (hOPMMPOBaHWME €CTeCTBEHHO-
Hay4HON KapTWHbI Mupa obydarowmxcs, B (HOpMUpPOBaHUE YMEHWUIA MPUMEHATb
Hay4YHbIA METOA MO3HaHWA NPY BbIMOSIHEHUN UMK YYebHbIX UCCNef0BaHMA,

B ocHoBYy Kypca (M3MKW A/19 YPOBHA CpefHEero obuiero obpasoBaHuS
MOMIOXKEH psAf WAEN, KOTOpPble MOXHO paccMaTpuBaTb KakK MPUHLWMNLI ero
MOCTPOEHUS.



Npes uenocTHocTW. 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
00beAVHEH BOKPYr (M3Myecknx Teopuil. Befywym B Kypce SBAseTcA
(hopMUpOBaHMe NPEACTaB/EHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BelLecTBe U
rnone.

Npea rymaHnTapumsaumn. EE peanusauma npefnonaraet WUCMonb3oBaHWe
ryMaHWTapHOro noTeHumMana (YU3M4eckor HayKu, OCMbIC/IEHNE CBA3W PasBUTUS
(M3NKNM C pasBuUTMEM O0OLLEeCTBa, a TakKKe C  MUPOBO33PEHYECKMMMU,
HPaBCTBEHHbLIMW M 3KO/I0MMYECKUMI Mpobiemamu.

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

Npes akonormsaumm peanm3yeTcs MOCPeACTBOM BBEAEHWS 3/1EMEHTOB
COAepXXaHus, MOCBAWEHHBIX 3KOMIOTMYECKM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKU M TEXHONIOTUI, a TakKxXe 06CYXAeHWs
npo6/iem paumoHasIbHOro NPUPOLOMNO/b30BaHUA 1 3KOM0rMYeCKo 6e30nacHOCTM.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (JM3MKM 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, [N OMUCaHWs €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/Ib30BaHME 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 W OLEHKW, OCYLLECTB/IAETCA Y4YaCTHMKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs W3  OCOBGEHHOCTE  MIaHWPOBaHWUA W
OCHalwleHns KabuHeta (u3nkn. [lpu 3TOM 0bGecrneymBaeTcs  OBafeHue
006yYaroLWMMNCA YMEHUAMU MPOBOANTbL KOCBEHHbIE W3MEPEHWs, WCCNef0BaHunS
3aBMCUMOCTEN  (PU3NYECKUX BEMIMYMH W MOCTAHOBKY 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



3aKOHOMEPHOCTW KaK M3 OAHOro pasfgena Kypca, TaK U WHTErpupys 3HaHus U3
pasHbIX pa3genos. [ KayeCTBEHHbIX 3a4a4y NMPUOPUTETOM ABMAKOTCA 3afaHnNA Ha
00ObACHEHME NPOTeKaHWUs (U3NYECKUX SBMEHWIA U MPOLLECCOB B OKPYXKatoLLEein
XWN3HK, Tpebytolime Bbloopa (U3NYECKON MOAEN ANA CUTyauumn 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 PU3MKW 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, NX TEXHUYECKNX NMPUMEHEHWIA.

JTabopatopHoe o6opyaoBaHVWe AN YYEHMYECKUX MNPaKTUYecKux paboT
(hopmMupyeTCA B BUAE TemaTMYeCKMX KOMMJIEKTOB M 06ecrneynBaeTcsa B pacyéte
OQHOrO KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKne KOMMIEKTbl
nabopatopHoro 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 CTPeMJIEHUS OO0YyYaroLMXCA 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 MUPOBO33PEHMS Kak pe3ysbTata M3yYeHWs
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 TEXHONOTUMA,

[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 MeXaHWuKY,
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;

OCBOEHVE CMOCOO0B peLleHns pas3INYHbIX 3a4a4y C $BHO 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, UX BIUSHUSA Ha OKPY>KaIOLLYHO
CPeay;

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

co3fjaHue YCnoBuii 418 pasBUTUA YMEHUA NPOEKTHO-UCCNeL0BaTeNbCKON,
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).

Mpefnaraemblit B nporpaMme Mo Qu3nKe rnepeyeHb 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 1 MeToAbl Hay4YHOIr0o 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. "paHMLbI 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
YCKOPeH/e MaTepuasibHOM TOYKW, MX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoxeHve nepemeLLeHnii U 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 — [BMXXeHWE.  [BMXKEHVWE  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MOZAY/H0 CKOPOCTbIO. YT/10Basi CKOPOCTb, /IMHEHaS
CKOpOCTb. Mepuog 1 yactoTa obpalleHmns. LieHTpocTpemMnTebHOE YCKOPEHHe.

TexHn4Yeckme YCTpOMCTBA U MPaKTUYECKOe MPUMEHEHWEe: CMUAOMETP,
ABVYXeHMe CHapAL0B, LierHble 1 peMEHHbIE NnepeaaYn.

[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

3yyeHrie abCONMKOTHO Heynpyroro ygapa C MOMOLWbH [ABYX O4WUHAKOBbIX
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 TEeopum

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 BeLLLeCTBa Ha OCHOBE 3TUX Mogesein. 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
OTHOCUTE/IbHAs BMIAXHOCTb BO3fyxa. HacbiweHHbIA nap. YgenbHad TensoTta
napoobpasoBaHus. 3aBMCUMOCTb TeMMepPaTypbl KUMEHWS OT AaB/eHus.

Teépaoe Teno. Kpuctannmyeckue n amopHble Tenia. AHU30TPONMSA CBOMCTB
Kpuctannos. XXugkune kpuctannbl. CoBpeMeHHble MaTepuanbl. [1naBneHue u
KpucTa/inn3aums. Y genbHas Tennota nnasneHms. Cyonmmauums.

YpaBHeHWe TenoBoro banaHca.

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

[emMoHCcTpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KunneHvie npy NOHMKXEHHOM [aBNeHUN.

Cnocobbl 3MepeHUs BNaXKHOCTH.

HabnofeHve HarpeBaHus 1 NiaBfeHNs KPUCTa/IIMYECKOrO BELLLECTBA.

[eMoHCcTpauma KpUcTanios.

YUeHNYeCKunii aKCnepumeHT, nabopaTopHble paboThl

I3mMepeHne 0THOCMTENbHON BNaXKHOCTU BO3AyXa.

Pasgen 4. 9nekKTpogMHaMuKa
Tema 1. OnekTpocTaTumKa
AnekTpuzaumns Ten. DNeKTpuYecKnA 3apsad. [lBa BuAa  3NEKTPUYUECKUX
3apsanoB. [POBOAHVKK, AW3INEKTPUKM W MONYNPOBOAHWUKK. 3aKOH COXpaHEeHWs
3N1eKTPUYECKOr0 3apasa.
B3aumogeiicteme 3apafoB. 3akoH KyioHa. ToUYeYHbIV 3N1eKTPUYECKMIA 3apaf.
DneKTpuyeckoe none. HanpsmKEHHOCTb  3NeKTpuyeckoro nond.  [puHumn



Cyneprosnunn 3NeKTPUYeCKUX nonei. JIMHAM HanpsXKEHHOCTU 3N1eKTPUYECKOro
nons.

Pabota cun  anekTpoctatuyeckoro  nons.  lloteHuwan.  Pas3HOCTb
noTeHunanos. [1pOBOAHUKM W [OMINEKTPUKA B  3NMEKTPOCTATUYECKOM MOJE.
[AnanekTpnyeckas NPoOHNULLAEMOCTb.

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

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3/IEKTPOCKON,
3NIEKTPOMETP, 3/IEKTPOCTATUYECKas 3aliuTa, 3a3eM/IEHME  3/1IEKTPOnprbopos,
KOHAEHCcaTop, KONUpoBasibHbIW annapat, CTPYMHbIA NPUHTEP.

[emMoHCcTpayun

YCTPOMNCTBO W NMPUHLMM AEACTBUS 3/1eKTPOMeTA.

B3avmofeincTBme HasaNeKTpU3oBaHHbIX Terl.

DNeKTPUYECKOe Nose 3apAXKeHHbIX Ten.

[MpOBOAHNKM B 3N1eKTPOCTATUYECKOM MNOSIE.

DneKTpocTaTnyeckas 3alunTa.

[N3NeKTPUKM B 3N1eKTPOCTATUUYECKOM MOSIE.

3aBMCUMOCTb  3N1eKTPOEMKOCTW M/IOCKOT0  KOHZEeHcaTopa OT MnJoLaam
MNaCTUH, PACCTOAHUSA MEXAY HUMW N AN3NIEKTPUYECKON NPOHULLAEMOCTH.

DHeprunga 3apsXeHHOro KoHAeHcaTopa.

YUeHUYeCKunii aKCnepumeHT, nabopaTopHble paboThl

V13mepeHme 3n1eKTPOEMKOCTM KOHeHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPUYECKOrO TOKa.
cTouHnKM Toka. Cuna Toka. MoCTOAHHBIN TOK.

Hanps>keHne. 3akoH Oma 4514 yyacTka Lenu.

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

PaboTta aneKTpU4yeckoro Toka. 3akoH Jpkoyns—SleHua. MOLWHOCTb
3N1EeKTPUYECKOT0 TOKa.

DNEeKTPOABMKYLLAA Cuna WU BHYTPEHHEE COMPOTUB/IEHME WUCTOYHMKA TOKA.
3akoH Oma 4519 NOMHOM (3aMKHYTOW) 3NeKTpUYecKoit Lenun. KopoTkoe 3aMblKaHue.

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

ANeKTPUYECKMIA TOK B BaKyyMe. CBOMCTBA 3/1eKTPOHHBIX MY4KOB.

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

JNeKTpMYeCKMin  TOK B pacTBOpax M  pacnsaBax  3/1eKTPOJIMTOB.
DNEeKTPONIUTUYECKAA Auccoumalmna. DNeKTPon3.



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

TexHn4yeckmMe YCTPOMCTBA W NPaKTUYECKOe TMPUMEHEHME: ammnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHWKM TOKa, 3/IeKTpOHAarpeBaTe/ibHble Npubopsl,
3/1eKTPOOCBETUTE/bHbIE NPUBOPbLI, TEPMOMETP COMPOTUBEHNS, BAKYYMHBIA A0S,
TEPMUCTOPbI 1 (POTOPE3NCTOPbI, NOYNPOBOAHVKOBbLIV ANOM, ra/lbBaHUKa.

[emMoHCcTpauun

I3mepeHne cusibl TOKa 1 HanpsXXeHus.

3aBMCUMOCTbL COMPOTUBNEHUA UNIVHAPUYECKMX MNPOBOAHWKOB OT AJIMHbI,
MnoLLaan NonepeyHoro ceveHna N Matepuana.

CwmeLLIiaHHOEe coefiIMHEHME NMPOBOAHMKOB.

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

3aBMCUMOCTb COMPOTMB/IEHNA MeTa/110B OT TeMMNepaTypbl.

[MpoBOAMMOCTb 3/M1EKTPOSIUTOB.

VckpoBoOin paspsas U NpoBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

I3yyeHne cmeLLaHHOro cCoeIMHEHNSA Pe3NCTOPOB.

3mepeHue aneKTPOABMXKYLLEN CU/bI UCTOYHMKA TOKA U ero BHYTPEHHero
COMPOTUB/EHNS.

HabntoaeHve anekTponmsa.

MexxnpeaMeTHbIe CBA3N

M3yyeHne Kypca (m3nkmn 6a30Boro ypoBHs B 10 Kfacce OCyLLEeCTBNAETCA 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, TMnoTesa, (PM3MYeCKas 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 TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI U UX NPOEKLNN Ha OCU KOOPAMHAT, CNIOXEHWE BEKTOPOB.

Buonorms: mexaHNU4Yeckoe [ABVKEHWE B XXMBOIW Npupoje, auddysms, ocmoc,
TensI006MeH XXUBbIX OpraHn3mMoB (BWUAbl Tenonepegayn, TenI0Boe PaBHOBECKE),
3NIEKTPUYECKIE ABNEHMS B XXNBOI NPUPOE.

XUMUA: OUCKPETHOE CTPOEHME BELLECTBa, CTPOEHNE aTOMOB U MOJEKY/, MOJlb
BELLeCTBa, MOSIApPHas Macca, TensioBble CBOMCTBa TBEPALIX Tes, XXUAKOCTER W



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

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

TexHonorvs: npeobpasoBaHue [ABUXEHWIA C MCMONb30BaHUMEM MEXaHU3MOB,
YUYET TPEHMSt B TeXHMKe, MOALMMHUKWA, WCMOMb30BaHMWE 3aKOHA COXPaHEHWS
MMNynbCa 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 KN, 3NEKTPOCTaTMYeCKas 3aliuTa, 3a3eM/eHVe 3NeKTPOnproopoB.,
KCepoKc, CTPYWHbIA MPUHTEP, 3NeKTPOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPUBOPbI, FafbBaHKA.

11 KNNTACC

Pasgen 4. 9nekKTpogMHaMuKa

Tema 3. MarHnTHoe nose. ANeKTPOMarHNTHasa NHAYKLNA

MocTosiHHbIE  MarHuTbl.  B3avMofeicTsuMe  NOCTOAHHLIX  MarHWTOB.
MarHmTHoe nosie. BekTop MarHUTHOW WHAYKUMW. TlpyvHUMN  cyneprnosvuum
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 pcTesa. B3avmogeincTeme npoBOAHNKOB 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.

FABNeHVe 3M1eKTPOMAarHUTHOM WHAYKUMW. T1OTOK BekTopa MarHUTHOW
UHOYKUMW.  DNEKTPOABMXYLLAA Ccuna MHAYKUMK. 3aKOH 3/1IeKTPOMarHUTHON
NHAYKUMN Papajes.

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

Npaswnno JleHua.

WVHOYKTUMBHOCTL.  fABNEHME  CaMOUHAYKUMU.  IDNeKTPoABMXKYyLlas cuia
CaMOVHAYKLNN.

JHeprusa MarHATHOrO NONA KaTyLUKM C TOKOM.

DNeKTpOMarH1THoe nose.

TexHn4Yeckme YCTPOMCTBA M MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3N1EeKTPOMArHuUTbl, 3NeKTPOABUraTe/lb, YCKOPUTENWN 3/1eMEHTapHbIX
4acTuL, MHAYKUNOHHAA Neyb.



[emMoHCcTpauun

OnbIT 9pcTea.

OTK/IOHEHWE 3/IEKTPOHHOI0 Ny4ykKa MarHUTHbLIM NOJIEM.

JINHAN VHAYKUN MarHUTHOT O Nons.

B3avmogeincteme 48YX NPOBOLHNKOB C TOKOM.

Cwuna Amnepa.

[ewictBme cunbl JTOpeHUa Ha NOHbI 3IEKTPONNTA.

FBeHNe 31EKTPOMArHUTHON MHAYKUNN.

MpaBwnno JleHua.

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

AABneHne caMoHAYKUNK.

YUeHUYeCKuniA 3KCnepumMeHT, nabopaTopHble paboThbl

I3yyeHne MarHMTHOro Noss KaTyLKN C TOKOM.

VccnepnoBaHve [enCTBUA MOCTOAHHOIO MarH1Ta Ha pamky ¢ TOKOM.

VccnepoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKLMN.

Pasnen 5. KonebaHusi 1 BO/HbI

Tema 1. MexaHMYecKuMe 1 3NeKTPoMarHuTHble KonebaHus

KonebatenbHaa  cuctema. CBOOOAHbIE  MeXaHW4YeCKMe  KonebaHus.
[FapMoHMYecKMe KonebaHmsi. Mepuod, 4YacTtoTa, amnanTyda u asa KosiebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHUE FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprum nNpy rapMoHNYeCKUX KonebaHmsx.

KonebatenbHblil KOHTYpP. CB0OOAHbLIE 3MEKTPOMArHUTHble KoOebaHns B
naeasibHOM KosiebaTeNlbHOM KOHType. AHAIOTMs MeXay MexaHUYecKumm u
3N1IEKTPOMArHUTHbIMK  KonebaHnamn. dopmyna TomcoHa. 3aKOH COXpaHeHMS
3Heprum B neasibHOM KosnebaTeNbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatoLmx KonebaHnax. BbIHY>XAeHHbIe MexaHUYecKune
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 n noTpebieHre 3NeKTPUYeCKoi
3Heprum. JKOJIOTUYECKME PUCKM MPU MPOM3BOACTBE 3/1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3/IEKTPO3HEPT UM B NMOBCELHEBHON XN3HU.

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHWNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUW 3M1eKTpornepesay.

[emMoHCcTpayuu

WccnepoBaHve napameTpoB  KosiebaTeslbHOM CUCTEMb!  (MPYXXUHHBIA - WK
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
3N1EKTPOMArHMUTHbIX KO/1e6aHuiA.

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

Mogesnb NMMHUKM 3N1eKTpOonepesadn.

YUeHNYeCKuiA 3KCnepumeHT, nabopaTopHble paboThbl

ccnenoBaHme 3aBUCMMOCTU Nepuofda MasbiX KonebaHuid rpysa Ha HUTK OT
AJIMHBI HATW U Macchl 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. [epuog. CKoOpocTb
pacnpocTpaHeHus W A/iMHa BOSIHbI. [lonepeyHble M NPOAO/bHLIE  BOJHbI.
NHTepdepeHUmMs 1 anppakums MexaHUYeCKMX BOSH.

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

ONeKTPOMarHUTHbIe BOJIHbI. Y CNOBUA U3/TyYEHUS 3M1IEKTPOMArHUTHbIX BOJIH.
B3aumHasa opueHTaums Bektopos E, B, V B anekTpomarH1THOW BosiHe. CBOMCTBA
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesiomMsIeHne, nonapusaunsa, avgpaxkums,
nHTepdepeHUms. CKOpOCTb 3NEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BO/H. MpuUMeHeHMe 3M1EKTPOMArHUTHbLIX BOJIH B
TEXHUKE U ObITY.

MpUHUMNLI PagMOoCBA3N 1 TeNneBUaeHUs. Pagnonokawms.

ANeKTPOMarHUTHOE 3arpsa3HeHne OKpPY>KatoLLen cpespl.

TexHMYecKre YCTPOMCTBA W MNPAKTUYECKOe MPUMEHEHME: MYy3blKa/lbHble
WHCTPYMEHTbLI, YNbTPa3BYyKOBasA [AMAarHOCTMKAa B TeXHUMKe M MefuuuHe, pajap,
pPaanonpuUEMHNK, TeNeBN30pP, aHTEHHA, TeneoH, CBY-neys.

[emMoHCcTpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHmne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecs Teso Kak MCTOYHUK 3BYKaA.

HabnofeHne oTpakeHUs 1 NPeNOMIEHNA MeXaHNYeCKNX BOJH.

HabnofeHne nHTepdepeHunn 1 udpakuum MexaHMyecKnx BOosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTM 3BYKa M BbICOTbl TOHa C amnnuTygon u
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. ABGCOMKOTHLIN NoKasaTesb
npenomneHuns. MonHoe BHYTpPeHHee oOTpaxeHue. [pefenbHbIA Yron MnosHOro
BHYTPEHHero oTpaXxeHus.

Ancnepcus ceeTa. CNoOXHbIN cocTaB 6en1oro ceeta. LiBerT.

CobOupatowime ©n  paccevBarolimMe JIMH3bl. TOHKasd /fMH3a.  POKYyCHOe
paccTtosiHMe WM OMTUYecKas Cuna TOHKOW NNH3bl. TMOCTPOeHVE W306paKeHnA 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 WHTEPEPeHLUMOHHOA
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 W MNPAKTUYECKOe 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. Mopgenb CBeTOBOAA.

VccnepoBaHve CBOMCTB N306paXKeHWI B IMH3aX.

Mogenn MMKpocKona, Tesieckona.

HabntoaeHve nHTepepeHLUMn ceeTa.

HabnofeHve andpakummn ceeta.

HabnogeHve gucnepcum ceeta.

[MonyyeHme crnekTpa ¢ NOMOLLLIO NPU3MBI.

[Mony4yeHune criekTpa ¢ NOMOLBH ANDPaKLMOHHON 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 UMMY/bC (POTOHA.

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

NasneHue ceeta. OnbIThl 1. H. /lebeaesa.

XUMMNYECKOe AeiCTBME CBeTa.

TexHN4Yeckme YCTPONCTBA M MNPaKTUYECKOe MPUMEHeHME: (OTO3/IEMEHT,
(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 Pe3epdopia 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 YPOBHe 3Heprum aToma BoA0poAa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoins. KopnycKynsipHo-BOIHOBOW
Ayann3m.

CrnoHTaHHOE Y BbIHY>KAEeHHOE N3yyeHue.

TexHN4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEeKTPasibHbIN
aHasn3 (CNeKTpockKon), fasep, KBaHTOBbIA KOMIMbIOTEP.



[emMoHCcTpauun

Mogesnb onbiTa Pesepdgopaa.

OnpefeneHvie 4/IMHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3/TyUYeHUS.

Nasep.

YUeHUYeCKuniA IKCnepumeHT, nabopaTopHble paboThbl

HabnofeHne nHeyaToro crnekTpa.

Tema 3. ATOMHOe a4po

JKCNeprMeHTbl, [OoKasblBaloLme COXHOCTb CTpoeHus sgpa. OTKpbITUe
pagnoaktBHoctu.  OnbiTbl  Pesepdopga Mo onpefeneHWto  cocTasa
pagMoakTMBHOrO u3ny4veHms. CeolicTBa anbgha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pagmMoakTUBHOCTM Ha »KMBble OPraHu3Mbl.

OTKpbITME NPOTOHa M HelnTpoHa. HyknoHHas mogens sgpa [MeiseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe yncno agpa. 30Tonsl.

Anb(ha-pacnag. DNeKTPOHHbIA W MNO3UTPOHHbIM BeTa-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 PerucTpaLmum afieMeHTapHbIX YacTul,

®PyHAamMeHTaNbHble B3aMMOAeNCTBUA. EQUHCTBO (hM3NYECKOM KapTUHBbI MUPa.

TexHMYecKre YCTPOCTBA M MPaKTUYeCKoe MpUMeHeHWe: L03UMETP, kamepa
BunbcoHa, aaepHbIil peakTop, aTOMHas 6om6a.

[emMoHCcTpayuu

CYETUMK NOHU3NPYIOLLINX YaCTMULL.

YUeHNYeCKuiA aKCnepumeHT, nabopaTopHble paboThbl

VccnepoBaHme TpekoB YacTuL, (Mo rotoBbIM (hoTOrpagmsam).

Pazgen 8. 9nemMeHTbl aCTPOHOMWUK 1 aCTPOPUINKN

JTanbl pa3BUTMUA aCTPOHOMUW. MPUKNaAHOE N MUPOBO33PEHYECKOEe 3HAYEHME
aCTPOHOMUMU.

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

ConHeyHada cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3L.
3BE3[bl, UX OCHOBHble XapaKTEPUCTUKM. [uarpamma «CrneKTpasibHblA Knacc —
CBETUMOCTb». 3BE34bl [N1aBHOW MNOCNef0BaTe/IbHOCTU. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [NS 3BE3[ rNaBHOM MNOCMeAoBaTe/IbHOCTU. BHYTpeHHee CTpPOeHMe



3BE34. CoBpeMeHHble NPeACTaBIeHNs 0 NPOUCXOXAeHUN 1 3BonoLUMn ConHUa U
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 Xab6/1a. Pas3beraHue ranakTuk.
Teopua bonbLuoro B3pbiBa. PenMKTOBOE N3NTyYeHNe.

MaclutabHasi CTpyKTypa BceneHHon. MeTaranakTuka.

HepelwwéHHble npobnembl aCTPOHOMUM.

YueHnyeckne HabnoaeHus

HabntogeHns HEBOOPY>KEHHbLIM 1a30M C MCNO/Ib30BAHMEM KOMMbIOTEPHbIX
MPUIOXKEHUIA ANA OnpeAeneHNs NosoXKeHN HeGeCHbIX 0ObEKTOB Ha KOHKPETHYIO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apKue 3Bésabl.

HabntoaeHnsa B Teneckon JlyHol, nnaHeT, MneyHoro MNytu.

O6obuatoLee NOBTOPeHME

Ponb  (M3MKM W aCTPOHOMUW B  3KOHOMMYECKOWN, TEXHOJIOTUYECKOWA,
coumanbHOM 1 3TUYECKON cihepax AeATeNbHOCTM Ye0BeKa, PO/ib U MeCTO (DU3NKK
N aCTPOHOMMM B COBPEMEHHOI HAYUYHOI KapTUHE MUPA, POSb PU3NYECKOWN TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (U3NYECKON KapTUHe Mupa, MecTo
(hM3MYECKOIN KapTMHbI MUpa B 00LLEM PSAAY COBPEMEHHBIX eCTeCTBEHHO-HAYUHbIX
npeacTaBeHnin 0 NPUPOSE.

MexxnpeaMeTHbIe CBA3N

M3yyeHne Kypca (hm3nKn 6a30BOro ypoBHs B 11 Kfacce OCyLLEeCTBNAETCA C
YUYETOM COfepXKaTe/lbHbIX MEXNPeAMETHbIX CBS3eM C Kypcamu MaTemaTuky,
OMONIOTUN, XUMKK, TEeorpatun 1 TEXHOIOTUMN.

Me>knpeAMeTHblE MOHATUSA, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHWA: SAB/IEHME, HayUHbIA (DaKT, rMnoTesa, (PM3MYECKas Be/IMYMHA, 3aKOH,
Teopus, HabNoAeHVE, IKCMEPUMEHT, MOENNPOBaHWE, MOLENb, N3MEPEHME.

MaTemaTuka: peleHne CUCTEMbl YPaBHEHWA, TPUrOHOMETPUYECKUe
(PYHKLMWN: CUHYC, KOCUHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYecKoe
TOX/ECTBO, BEKTOPbl U NX MPOEKLUNN Ha OCKM KOOPAWHAT, CMIOXEHME BEKTOPOB,
MPOM3BOAHbIE 3/1eMEHTaPHbIX (YHKLMIA, NpU3HaKM NOA0OUSA TPeyrosibHUKOB,
onpezeneHne NAowWwaan NIoCKNX uryp n oobLeéma Ter.

Buonorus: anekTpuuyeckne SBNEHUA B >KMBOW MNPUPOAe, KosebaTtesibHble
ABWKEHNS B XXMBOW MPUPOLE, ONTUYECKME ABMIEHMS B XXMBOW NpuUpode, AencCTBue
pagnaunn Ha XunBble oOpraHn3MbI.

XUMUA: CTPOEHME aTOMOB N MOJMIEKY/, KPUCTaNIINYECKaA CTPYKTypa TBEPAbIX
Te/l, MexaHu3Mbl 06pa3oBaHVs KPUCT/UIMYECKOW PELIETKM, CMeKTpasibHbIN
aHanms.



[eorpadmsa: MarHUTHble Monoca 3emiu, 3a/1eXU  MarHUTHbIX Py,
(hOTOCHEMKA 3eMHOI NMOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

TexHomorna: NUHAW  3MeKTponepeaay, reHepaTop MepemMeHHOro TOKa,
3N1eKTPOABUraTeNlb, UHAYKUMOHHAA Meyb, pajap, PaguonpuémHUK, TeneBus3op,
aHTeHHa, TenegoH, CBY-neyb, NPOEKUMOHHbLIA arnmnapart, 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 AOCTUXKEHME CNeayoLmnX
NINYHOCTHbIX, MeTanpeAMeTHbIX U MPeaMeTHbIX 00pa30oBaTe/lbHbIX Pe3y/bTaToB.

NNMYHOCTHbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3y/bTaTbl 0CBOEHUS Y4eOHOro npeameta «Pusmka» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOOHOCTb 00Y4aroLMXCA PYKOBOACTBOBATLCA
COPMUPOBAHHON BHYTPEHHEN MO3ULMENA NIMYHOCTM, CUCTEMOWN LEHHOCTHbIX
OpVEHTaUMn,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAeHW, COOTBETCTBYHOLLMX
TPaAUUMOHHBIM LEHHOCTAM POCCUIACKOrO 0OLLECTBa, paclUMpeHre >XXU3HEHHOrOo
OnbITa W OMbITa AeATEIbHOCTN B NPOLIECCe peasim3aum OCHOBHbLIX HanpaBieHui
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 B3aMMOJeCTBOBaTh C COLMaIbHbIMU MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWTaPHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2) NaTPUOTUYECKOr0 BOCNUTaHWS:

chopMMpPOBaHHOCTb POCCUINCKOW rpaKAaHCKo NAEHTUYHOCTN,
naTpuoTn3Ma;

LLEHHOCTHOEe OTHOLUEHWE K TOCYAapCTBEHHbIM CUMMBOJIAM, LOCTMXKEHUAM
POCCUNCKMX YYEHBIX B 06/1aCTW PU3NKN N TEXHUKM;

3) LYXOBHO-HPaBCTBEHHOI 0 BOCMUTAHUSA:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO MNoBeAeHUs;

CMOCOOHOCTb OLEHMBATL CUTYaUUI0 W MPUHMMaTb OCO3HaHHbIE PeLIeHus,
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/IOHas 3CTETUKY HAyYHOro TBOPYeCTBa,
NPUCYLLEro (M3nNYecKon Hayke;



5) TpyAoBOro 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 06pa3oBaHMio 1 caMo06pa3oBaHMio B 06/1aCTU
(OM3MKM Ha MPOTSAXKEHUMN BCEW XKN3HN;

6) 3K0/I0rMYecKoro BoCnmTaHuA:

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

NAaHMpPoBaHKE N OCYLLECTBNEHNE AECTBMI B OKPYXKatoLLLEN cpefe Ha 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, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NYECKON HAYKN;

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 UM MPOTUBOPEYMS B  PaccMaTpyBaembIX
(hU3NYECKUX ABIEHUSAX;
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 M BBIMOMHATL  PaboTy B YC/MOBUAX  peabHOro,
BUPTYa/IbHOr0 ¥ KOMOGUHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU PELLEHNM XN3HEHHbIX NPO6/IeMm.
BasoBble nccregoBaTelbCKue 4eicTBUA:
B/lafleTb Hay4yHOW TEPMWHOMIOTUEN, KHOYEBBLIMU MOHATUAMU W METOAAMM
(hM3MYECKOIN HayKW;



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 BuAaMn AeATENIbHOCTU MO MOJYYeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTaymn, npeobpasoBaHNUIO W MPUMEHEHUIO B  Pa3/IMYHbIX YYeOHbIX
CUTYyaUusX, B TOM YKC/e NPy CO34aHMN YYebHbIX MPOEKTOB B 06/1aCTV (IU3NKMK;

BbISBNSATb  MPUYMHHO-CNIEACTBEHHbIE CBA3WM W aKTyann3mpoBaTb 3afaqy,
BblABUraTb rMMNoTe3y eé peLleHnsi, HaXOoAWUTb aprymeHTbl [ANA [0Kas3aTe/bCTBa
CBOMIX YTBEPX/AEHWNIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[eATeNbHOCTU, B TOM YMCE NPU U3YHeHNN (OU3KKN;

[iaBaTb OLLEHKY HOBbIM CUTyaLUAaM, OLLEHMBATb MPUOBPETEHHDIA OMbIT;

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

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbLIX 061acTel;

BblABUraTb HOBbIE UAEW, NpeanaraTs OpUrMHasIbHble MOAXO0AbI U PeLLeHUs;

CTaBUTb NPO6MEMbI U 334a4K, LOMYCKaKOLLMe a/ibTepPHATUBHbBIE PeLLeHns.

PaboTa ¢ nHopmauueii:

BNafeTb HaBblKaMK MOMYyYEHUS MHGOPMaLMKA (PU3NYECKOrO COAEPXKaHUs U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasIun3,
cucTeMaTM3aumMilo M MHTeprpeTaumio MHGopMaumy pasnyHbiX BUAOB M (hOpM
npeACTaB/eHNS;

OLeHMBaTb AOCTOBEPHOCTL MHOPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMALUMOHHBIX U KOMMYHWUKALMOHHBIX
TEXHONOTWIA B PELLUEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHBIX W OpraHn3aLyOHHbIX
3afa4 C COb6MAeHMeEM TpPeboBaHWMA 3PrOHOMUKM, TEXHUKM 6e30MacHOCTH,
TUTVEHbl,  PECYPCOCOEPeXeHNs, NPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOW 6e30MacHOCTH;

co3flaBaTb TEKCTbl (PU3NYECKOro COoAepXKaHWs B PasIMYHbIX (opmartax c
YYETOM Ha3HayYeHUs MHOPMaLUN 1 LieNeBOr ayauToOpUn, BbIoMpas onTUMasIbHYHO
(hopMy NpeLCTaBeHNA U BU3Yyasin3auun.

KoMMyHUKaTVBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUA:
OCYLLECTB/IATL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUHOW AeATENbHOCTY;
pacnos3HaeaTb  MPEeANOCbINKM  KOHPAMKTHBIX — CUTyauuii 1M cMmsryatb
KOH(/IMKTBI;



Pa3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHMSI C MCMNONb30BaHUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M MCMNOMb30BaTh MPENMYLLECTBA KOMaHAHON U WUHANBUAYAbHOM
paboThl;

BbIGMpaTb TEMATUKY WM METOAbl COBMECTHbIX [ENCTBUMA C YYETOM OOLLMX
MHTEPECOB N BO3MOXHOCTEN KaXKAOro YfieHa KOMNEKTUBA,;

NPUHMMaTL LN COBMECTHOM  [AeSTeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensit ponv C YYETOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3yNbTaTbl
COBMECTHO# paboThbl;

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

npegnaratb HOBble MPOEKTbl, OLEHWBATb WAEN C MO3ULMN  HOBU3HbI,
OPUTMHANILHOCTK, NPaKTUYECKOW 3HAYNMOCTU;

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefdeHNe B  Pas/INYHbIX
CUTYyaumsX, NPOSBAATL TBOPYECTBO M BOOGPaXKEHUE, ObITb MHALNATUBHbLIM.

PerynaTuBHble YHMBEPCa/IbHbIE YYeOHble fenCTBUSA
CamoopraHusauums:

CaMOCTOSATE/IbHO OCYLLECTBATb MO3HABATENIbHYHO AeATeNbHOCTb B 06/1aCTH
(M3NKN N  acCTPOHOMWUW, BbIABMATL MNPOGMEMbI, CTaBUTb W  (POPMYIMPOBaTb
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaB/IATb M/1aH PEeLUeHUsi PacYETHbIX N KayeCTBEHHbIX
3a7a4, nsaH BbIMOJIHEHNA NPaKTUYECKOW paboThbl C YYETOM MMEIOLLNXCS PeCYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHN;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMPATL PaMKK Y4ebHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNI;

[enatb OCO3HaHHbIA BbIOOP, aprymMeHTMpoBaTb €ro, 6patb Ha cebs
OTBETCTBEHHOCTb 3a PeLUEHVE;

OLeHMBaTb NPUOOPETEHHDLIN OMbIT;

CnocobcTBoBaTb (POPMUPOBAHUIO W MPOSAB/EHUIO 3pyauuMM B 061acTy
(hM3MKK, NOCTOAHHO MOBbLILWATL CBO 00pa30BaTe/bHbIA U Ky/IbTYPHbIA YPOBEHb.

CaMOKOHTPO/1b, 3SMOLMOHA/TbHbIN UHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb,
OL,eHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsM;

BMafleTb  HaBblkaMW  MO3HaBaTe/bHOM  pepieKCnM  Kak  OCO3HaHWA
COBepLUaeMbIX [AEWACTBUA W  MbICIUTENbHBIX MPOLECCoB, WX pPe3ynbTaToB W
OCHOBaHWIA;

MCMO/b30BaTh MPUEMBI periekCun ANs OLEHKU CUTYyauuu, Bbibopa BEPHOMO
peLLeHns:;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PELUeHUA MO KX
CHVDKEHNIO;

MPUHUMATb MOTMBbI W aprymMeHTbl ApPYrux npv aHannse pesy/bTaToB
[eATeIbHOCTY;

NPUHMMAaTbL cebs, MOHMMas CBOW HeOCTaTKM U [OCTOMHCTBA,;

MPUHUMATb MOTMBbI W aprymeHTbl ApPYrux npu aHannse pesy/bTaToB
[eATeNbHOCTY;

NpuU3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLIMOKW.

B npouecce LOCTMXKEHUA NMYHOCTHBIX Pe3y/ibTaTOB OCBOEHWSA MpPOrpaMMbl
no (m3nkKe AN YPOBHA CpefHero o6uiero o6bpasoBaHMsA Yy 06y4aroLmxcs
COBEPLLEHCTBYeETCH 3AMOLMOHA/TbHBIA NHTENNEKT, npeanosararoLnii
ChOpMMNPOBaAHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLLero crnocobHOCTb NOHUMATbL CBOE 3MOLIMOHA/IbHOE
COCTOSiHVE, BUAETb Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOW Ciepbl,
ObITb YBEPEHHbIM B CE0E;

CaMOperynMpoBaHns, BK/IHOYAKOLWEr0 CaMOKOHTPO/b, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBO& MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3MOLMOHa/IbHBIM U3MEHEHUAM W NPOSABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BKIHOYAIOLLEN CTPEM/IEHNE K AOCTVXKEHUIO Lenn
ycriexy, OnTMMMU3M, MHULUMATMBHOCTb, YMEHMe AeiCTBOBaTb MCXOAA W3 CBOMX
BO3MO>XHOCTeW;

aMMaTnK, BK/IKOYaroLLel CnocoOHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
OPYrnX, Y4uTbIBATb €ro Npu  OCYLLEeCTB/IEHUM O0OLLeHMsi, CrnoCOBHOCTb K
COYYBCTBMIO U COMEPEXMBAHUIO;

COLMaSIbHbIX HaBbIKOB, BK/THOHAIOLLMX CMTOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrvMM N04bMK, 3260TUTLCA, NPOSABNATL UHTEPEC U paspeLlaTs KOHMINKTI.

NMPEAMETHbIE PE3YJ/IbTATbI

K KoHuy o06yuyeHms B 10 Kracce npegMeTHble pe3yfbTaTbl Ha 6a30BOM
YPOBHE [O/KHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHUIA:

[AEMOHCTPUPOBaTb Ha NpMMepax Posb U MecTo (PU3NKM B (hopMUPOBaHKM
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOTMIA, B NPaKTUYECKOMW AeATeNIbHOCTM NOAEN;

YUMTbIBaTb TpaHuUbl MPUMEHEHUS U3YYEeHHbIX (PU3NYECKUX MOLeNeNn:
maTepviasibHaa TouKa, MHepLUMaibHas crucTema 0TCUETa, abCoMTHO TBEPAOE TeNo,
naeasibHbIA ra3, MOAeNn CTPOEHUSA ra3oB, XXMUAKOCTEN N TBEPALIX Tesl, TOYEUHbIN
ANEKTPUYECKWNIA 3apsAf, MPW PeLLeHnN (hU3NYeCcKnX 3aaad;

pacno3HaBaTb (m3nyeckme sBneHns (MPOLECChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNAPHO-KMHETUYECKOW Teopun CTPOEHUS BeLecTsa U



3NIEKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSMO/IMHEHOe
[BWKEHWe, CBOOOAHOe MafeHWe Ten, ABWKEHWe M0 OKPY>KHOCTM, WHepuus,
B3auMOgencTeme Ten, anddysns, 6poOyHOBCKOE ABMXKEHME, CTPOEHUE XXMUAKOCTEN
N TBEPAbIX Tes, N3MeHeHne 06bEMa Ten Npu HarpeeaHun (OXNaXxaeHun), TenioBoe
paBHOBeCWE, MCNapeHue, KOHAEHcauwWs, MfaBneHue, KpUCTain3auns, KuneHuve,
BNIXKHOCTb BO34yXa, MOBbILLEHWNE [aB/eHWs ra3a Npu ero HarpeBaHum B 3aKpbITOM
cocyde, CBfi3b Mexay MapameTpaMu COCTOSHMA rasa B M30npoLeccax,
3NIeKTpU3aLUma Tes, B3aMMOLeNCcTBUe 3apaLoB;

OMUCbIBATbL MEXaHWYEeCKOe [ABWXKEHMWE, WUCMOMb3ysa (PU3NYECKME BEIMUUHDI:
KOOpAuHata, nNyTb, MEepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKasd 3Heprus, noTeHUMasibHas 3Heprus, mMexaHn4yeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MPU OMWCaHUW MPaBWIbHO TPaKTOBATb
(PM3NYECKNA CMBIC/T MCMOMb3YEMbIX BENNYUH, UX 0003HaYeHMs W eaMHULBbI,
HaxoauTb (OpMY/ibl, CBA3bIBAKOLLME AAaHHYIO (PM3NYECKYHO BENNYMHY C APYTUMU
Be/IMYMHAMU;

OMMCbIBATb WM3YYeHHble TernsioBble CBOWCTBA Te/l W TensoBble SAB/EHUS,
NCMonb3ys (U3MYeCKMe BeNMUYUHBLL: [aBfeHWe rasa, TemnepaTtypa, CpeaHss
KWHETMYECKaa 3HEPrusi XaoTUYECKOro ABWXKEHUS MOJIEKYS, CPefHeKBaapaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(h(pMUMEHT MOMe3HOro AeCTBMS TenioBOro [Asuratens; npu  onucaHuu
MpaBu/IbHO TPaKToBaTb (PU3NYECKMIA CMbIC/T WUCMOMb3YEMbIX BEIMYUH, UX
0603HayYeHNs W efuvHWUbI, HaxXoAWUTb (POPMY/bl, CBA3bIBAKOWME  [AHHYIO
(PM3MYECKYIO BENIMUUHY C APYTVMM BEIMUYNHAM,

OMNUCbIBaTb M3YYeHHbIE 3/IEKTPUYECKME CBONCTBA BELLECTBA U 3NIEKTPUYECKME
ABNeHNA (Mpouecchl), NCMob3ysa (DU3NYECKUE BENIMUUHBI: 3NIEKTPUYECKMIA 3apsf,
3NIEKTPUYECKOE MoJsie, HaNPsHXKEHHOCTL MO/, NOTEHUMa, Pa3HOCTb MOTEHLMAO0B;
npy OMNMUCaHWM MpaBUIbHO TPaKTOBaTb (U3NYECKUA CMbICT WCMNOMb3YEMbIX
BE/IMYMH, UX 0003HAYeHUA W efUHWLbI; YKasbiBaTb (OPMY/ibl, CBA3bIBaOLLME
AaHHYI0 PU3NYECKYIO BEJIMYMHY C APYTUMU BENYNHAMU;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECChl U ABNEHUSA, UCMOb3ysa PU3NYeCcKme
3aKOHbI N NPUHUUNLI: 3aKOH BCeMUpHoro taroteHus, |, 11 u 11l 3akoHbl HbHOTOHa,
3aKOH COXpaHeHWsi MexXaHWYeCKOW 3Heprumn, 3aKOH COXPaHeHWs UMMY/bCa,
MPUHLMN CYNepnosvuum cun, NPUHLUN PaBHOMPaBUA WHEPLMa/bHbIX CUCTEM
OTCYETA, MOJIEKY/IAPHO-KUHETMYECKYHO TEOPUKO CTPOEHUSI BeLlecTBa, ras3oBble
3aKOHbl, CBA3b CpeAHEeN KUHETUYECKOW 3HEPrUn TENI0BOTO ABUXKEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypou, NnepBblil 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHMS
3NIEKTPUYECKOrO 3apsaga, 3akoH KynoHa, npu 3TOM pasnnyaTb C/OBECHYHO
(hOPMYNNMPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe BbIpaXXeHue 1 YCnosusa (rpaHuLbl,
06nacTu) NPUMEHUMOCTW;



OOBACHATL  OCHOBHble  MPUHUMMbI  OEACTBUA  MalUWH, NPUBOPOB MU
TEXHMNYECKMX YCTPOWCTB; pa3nnyatb YCN0BUSA MX 6€30MacHOro 1Crosib30BaHUs B
NMOBCEAHEBHOW YKN3HU;

BbINO/IHATL  3KCMEPUMEHTbI MO WCC/EL0BaHMIO (DU3NYECKUX SBIEHUA U
MPOLLECCOB C WCMO/Mb30BAHNEM MPAMbIX W KOCBEHHbLIX W3MEPEeHW, Npu 3TOM
(hopmynuposaTb Npobnemy/3agadyy M TUNoTesy Y4yeOHOro 3KCMEpPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeAnoXeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmyIMpoBaThb BbIBOAbI;

OCYLLECTB/ATb MPAMbIE N KOCBEHHbIE U3MEPEHNS (U3NYECKNX BENUUNH, MPU
3TOM BbIOMpPaTb ONTUM&/IbHBIA CMOCOO W3MEPEHUS M UCMO0/b30BaTb W3BECTHbIE
MeTO/Abl OLIEHKW MOrpeLLIHOCTeN U3MEPEHWN;,

nccnefoBatb  3aBUCUMOCTM  MeXAY  (JM3MYECKUMU  BeMYMHaAMK  C
MCNONb30BaHNEM MPAMBbIX W3MEPEHWIA, NMpPW 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hmkcnpoBaTtb pesy/bTaTbl MOJYYEHHOW 3aBUCUMOCTU (DU3NYECKMX BEIMYMH B
BuAe Tabnuy, 1 rpatkoB, Aenatb BbIBOAbI MO pe3yfibTataM UCCef0BaHNs;

cobnogatb npasuna 6e3onacHoro Tpyga npy nNpoBefeHnn 1ccnefoBaHU B
pamkax Y4eOGHOro 3KcrepuMeHTa, Y4eOHO-MCCNeoBaTe/IbCKOM U MPOEKTHOM
[EeATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOWCTB M N1abopaTopHOro
0bopyaoBaHus;

pewaTtb pacyéTHble 3aJayM C SABHO 3afaHHOM (U3NYECKO MOfESNbIO,
NCMo/b3ya (PU3MYecKme 3aKOHbI U MPUHLMMbBI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXoAMMble A/ €€ peLUeHus, NPOBOAWUTL PacyéTbl M OLEHUBATb pPeaslbHOCTb
MOSTlYYEHHOr0 3Ha4YeHNA (PU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3a[auu: BbICTpanBaThb /IOrMYECKU HENPOTUBOPEYNBYIO
LIeMOYKY PacCy>kKAeHWn C Onopor Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hM3NYECKIME ABNEHNS;

MCNONb30BaTb  MPW  pelleHun  y4yebHbIX  33fa4  COBPEMEHHbIe
NH(OPMALMOHHbIE TEXHONIOTUWN ANS1 MOUCKA, CTPYKTYPUPOBaHUSA, UHTEprpeTaLmm
N MpeLCcTaBfeHns y4ebHOM U Hay4yHO-MoNyNsAPHOM UH(OPMaL MK, NoyYeHHOW U3
Pa3IMYHbIX UCTOYHNKOB, KPUTUYECKN aHANIM3NPOBATb NOyYaeMyto MH(POPMALMIO;

NPUBOAUTL NPUMEPbI BKNaAa POCCUNCKUX U 3apyOeXHbIX YHEHBIX-(U3NKOB B
pa3BMTME HayKu, OOBACHEHWE MPOLECCOB OKPYXKAIOLLEro mupa, B pasBuTue
TEXHUKM N TEXHOMOTU;

MCMO/b30BaTb TEOPeTMYECKMEe 3HaHUA MO (PU3MKE B MOBCEAHEBHOWN >XWU3HU
Ana obecrieyeHns 6e30MacHOCTM NMpKn obpaLleHnn ¢ NpudopamMm 1 TeEXHUYECKUMU
YCTPONCTBaMW, AJ19 COXPAHEHUA 340P0BbA U COBMOAEHNS HOPM 3KOJIOMMYECKOro
NoBeAEHNS B OKPY)KAOLLIEW Cpeae;



paboTaTb B Trpynmne C BbINMO/JHEHWEM Pa3/INYHbLIX COLMA/IbHbIX PONei,
naaHMpoBaTb pPaboTy rpynmnbl, pauMoHaIbHO pacnpeaensTb 0043aHHOCTU U
NIaHNPOBaTb AeATeNbHOCTb B HECTAHAAPTHbLIX CUTYyauMsX, afeKBaTHO OLLEHMBATb
BK/1aJ, K&XKAO0ro M3 YYaCTHUKOB rpynnbl B PeLeHne paccMaTprsaeMoii NpobieMbl.

K KoHuUy o06y4yeHus B 11 Kracce npegMeTHble pe3yfbTaTbl Ha 6a30BOM
YPOBHE JO/MKHbI OTPaXXaTb CPOPMMUPOBAHHOCTL Y 00YHAIOLLMXCA YMEHWIA:

[AEMOHCTPUPOBaTb Ha NpMMepax Posb U MecTo (PU3NKU B (hOpMUPOBaHUM
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU W
TEXHO/IOTMI, B MPaKTUYECKON [esATeNlbHOCTU NHOAEN, LeNOCTHOCTb U eAMHCTBO
(h13M4eCKOn KapTUHBbI MUPa;

YUMTbIBATL TPaHULbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOZeNen:
TOYEYHbIV 3/1eKTPUYECKUIA 3apsf, Nyd CBETa, TOUYEUHbIA NCTOUYHMK CBETa, AfepHas
MOZe/lb aToMa, HYK/IOHHas MOAe/lb aTOMHOIo ffpa Mpu pelleHnn (r3nyeckmx
3ajavy;

pacnosHaeatb msmnyeckme sBneHns (Mpoueccol) U 00BACHATL MX HA OCHOBE
3aKOHOB 3/IEKTPOAVHAMUKIN U KBAHTOBOW (hU3MKU: 3NeKTpuYeckas NpoBOANMOCTb,
TEensoBoe, CBETOBOE, XMMWYECKOe, MarHUTHOe [eNCTBUA TOKa, B3aMMOAENCTBUE
MarHWTOB, 3N1eKTPOMArHUTHas WHAYKUMSA, [eWACTBME MarHWTHOro Mnofd  Ha
MPOBOLHUK C TOKOM W [BMXXYLLMIACA 3apaf, 31eKTPOMarHUTHble KofebaHua u
BO/IHbI, MPAMO/IMHENHOE pPacnpoCTpaHeHVe CBeTa, OTPaXKeHWe, MpPesioM/IeHNe,
NHTEpMepeHUns, Andpakums W nonspusauus  CBeTa, [AMCMNepcus  CBeTa,
(hoTO3NEKTPUYECKNIA 3ddheKT ((hoTO3PdEKT), CBETOBOE AaBeHME, BOSHUKHOBEHME
NINHENYaToOro CnekTpa aroma BOLOPOAA, eCTECTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

OMMCbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (9MEKTPUYECKME, MArHUTHbIE,
OMTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas3/IMYHbIX  Ccpel) W
3/IEKTPOMAarHUTHble ABMEHNUSA (NPOLECChl), MCMOMb3ya (PU3NYECKME BENNYUHDI:
ANIEKTPUYECKNIA 3apsAf, CUa TOKa, 3/IEKTPUYECKOe HanpsiKeHUe, 3MeKTPUYeCKoe
CONPOTUB/IEHNE, PA3HOCTb MOTEHLMAIOB, 3MIEKTPOABMXKYLLAA CuUna, paboTa TOKa,
WHOYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEprus 3/1eKTPUYECKOro M MarHUTHOrO Mojei, nepuos M 4acTtoTa
KonebaHWin B KonebaTe/lbHOM KOHTYpe, 3apsf M cuna ToKa B mpouecce
raPMOHUYECKUX  3M1IEKTPOMArHUTHBIX  KO/IebaHniA, (POKYCHOE paccTosiHMe U
OMTUYECKad Cuna JIMH3bl, MPU OMUCAHUWU MPaBU/IbHO TPAKTOBaTb (PU3NYECKMI
CMbIC/T WUCMOMb3YEMbIX Be/IMYMH, WX 0003HAYeHUS W eAuHWLbI, YKa3blBaTb
(hopmy/ibl,  CBA3bIBalOLMe  [JaHHYHO  (DM3NYECKYHD BeIMUYMHY C  APYTrUMun
BeNNYMHaMU;

ONUCbIBaTb W3Y4YeHHble KBAHTOBbIE $B/IEHUS W MPOLECCHI, UCMO/b3ys
(hM3nYecKmne BENIMUYNHBI: CKOPOCTb 3/IEKTPOMArHWUTHLIX BOJSH, [A/IMHA BOJHbI U



4acToTa CBETa, 3HEPrnsa n MMNynbC POTOHa, Nepuo nonypacnasa, 3Heprus CeBasun
aTOMHbIX afep, NPV OMNWCaHUW MpPaBUIbHO TPaKTOBaTb (PU3NYECKNIA CMbIC/T
NCMO/b3YeMbIX BEMIMYMH, UX 0003HAYEHUS W eAUHWULbI, YKasblBaTb (OPMY/ibl,
CBA3bIBAKOLLME [JaHHYHD (JM3NYECKYHD BeMUYMHY C  APYTUMU  BeUYMHAMW,
BbIYMCNATb 3HaYEHWE (PU3NYECKON BENNUYNHDI;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECChl U ABMNEHUA, UCMO/b3ya (PU3NYECKMe
3aKOHbl U MPUHLMMBI: 3aKOH OMa, 3aKOHbI MOC/eA0BaTe/IbHOrO M Napassie/lbHoOro
COeIMHEHVSI MPOBOAHWKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOW
WHAYKLUN, 3aKOH MPAMOJSIMHEHOrO pacnpoCcTpaHeHns CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNs CBETa, YpaBHeHWe JWHLWTENHA AN oTo3hheKTa,
3aKOH COXPaHeHWs 3HepPruun, 3aKOH COXPaHEHWs MMMYNbCa, 3aKOH COXPaHeHWS
3/IEKTPUYECKOrO 3apsafa, 3aKOH COXpaHeHWs MaccoBOro uyucna, noctynatsl bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npy aTOM pasinyaTb C/I0BECHYHO (hOPMY/IMPOBKY
3aKOHa, ero maTemMaTuMyeckoe BblpaXKeHMe W Yycnosusa (rpaHuupl, 06nacT)
MPUMEHUMOCTMU;

OrMpefensaTb Hanpas/eHVe BEKTOPA MHAYKLMN MarHUTHOrO Noas NPOBOAHMKA
C TOKOM, cunbl Amnepa v cunbl JlIopeHua;

CTPOUTb W OMUCbIBaTb W3006paXKeHNe, CO34aBaEMOe MJIOCKAM 3epKasioMm,
TOHKOW JINH30W;

BbIMO/IHATL 3KCMEPUMEHTbI MO MCCNEeLOBaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLIECCOB C WCMO/Ib30BaHNEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopmynupoBaTb npobnemy/3agadyy W runotesy Y4eOGHOro 3IKCMEPUMEHTa,
cobupaTtb YCTaHOBKY W3 MpPeLioKeHHOro 060pyf0BaHUA, MNPOBOAWUTL OMbIT U
(hopmyIMpoBaThb BbIBOAbI;

OCYLLECTB/IATbL MPAMbIE Y KOCBEHHbIE N3MEPEHUA (DU3NYECKNX BENIMUNH, MPU
3TOM BblOMpPaTb OMTMMA/IbHbIA CNOCOO M3MEPEHUS M UCMOMb30BaTb W3BECTHbIE
MEeTO/ibl OLIEHKM MOrPeLHOCTEN N3MEPEHMWIA;

nccnepoBaTb  3aBUCMMOCTU  (IM3NYECKUX  BEIMYMH  C UCMO/b30BaHNEM
NPSAMbIX  U3MEPEHWNA: MPU  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (JMKCMPOBATb
pe3ynbTaTbl MOMYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuvy, u
rpatvKoB, fenatb BbIBOAbI MO pe3ysibTataM UCC/ef0BaHNs;

cobntogarte npasuia 6e3onacHoro Tpyda npy NpoBeAeHUN UCCNefoBaHNiA B
pamkKax Yy4ebGHOro 3KCMepuMeHTa, Y4ebHO-MUCCNefoBaTe/IbCKO W NPOEKTHOM
[eATeNbHOCTA C MCMOMb30BaHWEM WM3MEPUTE/bHbIX YCTPOMCTB M 1ab0paTopHOro
0bopy10BaHus;

pelartb pacyéTHble 3afadn C SBHO 3afaHHON (U3NYECKON MOZENbIO,
MCNONb3YS (PU3NYECKME 3aKOHbI U MPUHLMNbI, HA OCHOBE aHasin3a YCoBua 3a4a4um
BblOMpaTb (YM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,



HeobXoAMMble ANt €€ peLleHns, NPOBOAMTL PacyéTbl M OLEHMBATb pPeaslbHOCTb
MOMYYEHHOr0 3Ha4YeHNs (HM3NYECKOW BENIMYMHBI;

pelaTb KayecTBEHHbIe 3afauu: BbICTPamBaTb /IOrMYECKM HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCy>XAeHWn C OMOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(OM3NYECKIME ABNEHNS;

MCNONb30BaTb MNPV PeleHun  y4yebHbIX  3afa4  COBPEMEHHbIE
MH(OPMALMOHHbIE TEXHOMOTUW 18 NMOUCKA, CTPYKTYPUPOBaHNSA, MHTEPRpeTaLmm
N NpefcTaBfeHNs y4ebHOM 1N Hay4yHO-MoNYNAPHOM MH(OPMaLmMK, NoYyYeHHOW U3
Pa3/INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBATL MOJTyHaeMyo MH(OPMaLnIo;

0OBACHATL  MPUHUMMBLI  JENCTBMSA  MalUnH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nMyaTth YCnoBus X 6e30nacHOro MUCMosb30BaHWst B NOBCEAHEBHOM
XXN3HU;

NPUBOAUTL NPUMEPbI BKNaJa POCCUNCKUX U 3apyOeXKHbIX YHEHBIX-(U3NKOB B
pa3BMTMe Hayku, B OOBACHEHWE MPOLECCOB OKPYXKaloLlero Mupa, B pasBuUTUe
TEXHUKWN 1 TEXHONOTWIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3MKEe B MOBCEAHEBHOM XXM3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnn ¢ npruéopaMmn N TeXHUYECKUMU
YCTPONCTBaMW, AJ1 COXPAHEHUA 3[40POBbA U COOMOAEHNSA HOPM 3KOJIOMMYECKOro
NoBeAEHNS B OKPY)KAIOLLIEW Cpeae;

paboTaTtb B rpynne C BbINO/MHEHNEM pPa3/IMYHbLIX COUMabHbIX POSeN,
NNaHWpoBaTb PaboTy rpPynmnbl, pauMoOHaIbHO pacnpeaensaTb 00653aHHOCTU U
NNaHWpPOBaTb [eATe/IbHOCTb B HECTAHAAPTHbLIX CUTyauUusaX, afeKBaTHO OLeHMBATb
BK/1a[, K&XKAO0ro 13 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMoit Npo6/iemsl.



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. KoahmuUNeHT TpeHus.

13 Cuna cgn omsnefmd; rI;l' n BI/I)F:(EHI/II/I bubnmoteka LIOK

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

14 ABWXeHMe abCoNtoTHO TBEPLOrO Tena. Bubnnoteka LLOK
MoOMeHT 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 COeAMHEHME
NPOBOAHMKOB. JlabopaTopHas paboTa
«13yyeHne cMeLLaHHOro CoeanHeHNs
Pe3nCTOPOB»

0.5

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»

0.5

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

59

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

60

SNeKTPUYECKUiA 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
«QneKTpocTaTuka. MocTosHHbI

66 3NeKTPUYECKNIA TOK. TOKM B 1 Bubnnoteka LLOK
pasnnyHbIX cpefax» /Bcepoccuiickas https://m.edsoo.ru/ff0c8a8a
NpoBepoYHas paboTa Npu NpoBeAeHNN
Ha OyMaXHOM HocuTene

67 Pe3epBHbIi YpoK. KOHTponbHas 1 Bubnnoteka LLOK
paboTta no Teme "IneKTpognHammnka https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIin ypoK. O606LLatoLLuii YPOK 1 Bubnmoteka LLOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME




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 Koneb6aHus B
naeasibHoOM KonebaTe/bHOM KOHTYpE.
AHanorna mexzay MexaHnyeckumu u
INEKTPOMarHUTHbIMU KonebaHnAMU

15

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

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

16

MpencTaBneHne 0 3aTyxaroLmx
KonebaHusX. BbIHY)XAEHHbIE
MexaH14Yeckue KonebaHms. Pe3oHaHc.
BbIHY>XleHHble 3M1EKTPOMarHUTHbIe
KonebaHus

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

17

MepeMeHHbI TOK. CUHYCOMAR/IbHbIN
nepeMeHHbIA TOK. MOLHOCTb
NnepeMeHHOro Toka. AMNINTYLHOE U
[IeCTBYIOLLIEE 3HAYEHNE CU/IbI 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 cnewuuansHON 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» oTtoadgekra
[JasneHue ceeta. OnbIThbl 1. H.
43 NebegeBa. XvMmyeckoe AencTeme bubnoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYecKre 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
Pesephopaa no onpeaeneHnio cocTasa
PaAMOaKTMBHOIO N3MyUeHMs

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

51

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BanaHue
PafMOaKTUBHOCTU Ha XKNMBbIE
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 cBsA3x HYKNOHOB B Afpe.
FaepHble peakuun. AaepHbli
peakTop. Mpo6nemMbl, NepcrnekTuBbI,
3KO/I0rMYecKme acnekTbl SAepHONM
3HepreTuKm

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

54

AnemeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeToabl HabnroAeHNS U
perncTpaumm anemMmeHTapHbIX YacTuLl.
Kpyrnblii cton «®yHAameHTabHble
B3aMMOLencTeus. E4UHCTBO
(hM3NYECKOIN KapTUHbI MUpa»

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

55

ATanbl pa3BMTNA aCTPOHOMUN.
MpyKnagHoe 1 MUPOBO33PEHYECKOE
3Hau4eHue acTpoHomuK. Bug
3BE3HOr0 Heba. Co3Be3aus, sipKune
3BE3[bl, MMAHETHI, X BULUMOE
ABuXeHune. ConHeyHasa cuctema




56

ConHue. ConHeyHas akTUBHOCTb.
VIcToUHMK sHeprumn ConHua v 3834

S7

3Bé3/bl, NX OCHOBHbIe
XapaKTepUCTUKN. 3BE3AbI INTaBHOMN
nocnefoBaTelbHOCTU. BHyTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHble
NpPeACTaB/eHNSA O MPOUCXOXKAEHUN U
asontoumm CosnHua 1 3Be3[,

58

MneuHbii MyTb — Hawa anakTuka.
MonoxeHwue n asuxeHve ConHua B
["anakTuke. 'anakTuKn. YepHble
AbIpbl B A4pax ranaktuk

59

BceneHHas. Pa3beraHue ranaktuk.
Teopusa bonbLLOro B3pbiBa.
PennkToBoe nsnyyeHue.
MeTaranaktmka

60

HepeLueHHble Npo6/1eMbl aCTPOHOMMK

61

KOHTpo/nbHas paboTa «9neMeHTbl
aCTPOHOMWM 1 acTPO(U3NKIN»

62

O6o6watoLLmin ypoK. Ponb (rU3NKn 1
aCTPOHOMUM B 3KOHOMMYECKOIA,
TEXHOMOrMYeCKoM, CoLMabHOM 1
3TUYECKOW chepax AesTeNbHOCTU
yenoBeKa

63

O606watoLLmMin YpoK. Ponb 1 MeCTO
(PM3MKM 1 aCTPOHOMUU B
COBPEMEHHOW Hay4HOI KapTuHe Mmpa

64

O60o6LaroLLmin ypoK. Ponb




(hn3nyeckoin Teopun B POPMUPOBAHUN
npeaCcTaBNEHNIA 0 (HU3NYECKON
KapTuHe Mmpa

O6o6waroLmin ypok. MecTo
(hM3NYECKOI KapTWHbI MUpa B 06LLEeM

65 pALYy COBPEMEHHbIX eCTECTBEHHO- !
Hay4HbIX NPeLCTaBNeHNn 0 NpMpoje

66 Pe3epBHbIil ypoK. MarHuTHOe none. 1
ANeKTPOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTuka. OCHOBbI

67 crneyunanbHo Teopmn 1
OTHOCUTE/ILHOCTK
Pe3epHblin ypok. KBaHTOBas (pm3mka.

68 3ﬂ€|VIpeHTbI>;€3TpOHOMVIVI " ¢ 1 bubnmoreka LIOK

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

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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