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HNOACHUTEJIBHAA 3AIIUCKA

MporpamMma no ¢u3mke 6a30BOr0 YPOBHA Ha YPOBHe CpefHero o6Liero obpasoBaHus
paspaboTaHa Ha OCHOBE MOMOXEHWA W TpeboBaHWA K pe3ynbTaTaM OCBOEHWS OCHOBHOM
o6pasoBaTeNlbHOM nNporpammbl, MpeacTaBneHHbiX B PrOC COO, a Takke C  Y4ETOM
(befilepanibHOM paboyeli nporpaMmbl BOCMUTAHUA WM KOHUENUMWM nNpenojaBaHns y4ebHOro
npegveta «®dusmka» B  006pasoBaTeNbHbIX — OpraHuM3aumax — Poccuiickont  ®efepauyun,
peasn3yIoLLIMX OCHOBHbIE 06pa30BaTe/ibHble MPOrpamMmbl.

CofepxxaHne mnporpaMMbl Mo (PU3MKe HanpasfeHO Ha (hOpMMPOBaHWE eCcTeCTBEHHO-
Hay4YHOW KapTuHbl Mupa obydatowimxca 10-11 knaccos npu 06y4veHUn mx gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATeIbHOCTHOrO nogxoga. MNMporpaMma rno r3vke COOTBETCTBYET
Tpe6oaHusM ®IOC COO K naaHMpyembIM SINYHOCTHLIM, MPeAMETHLIM M MeTanpegMeTHbIM
pesynbTaTtaM 06y4eHUus, a TaKkkKe Y4MTblBaeT HeOOXOAMMOCTb peann3aunmn MeXnpesmeTHbIX
CBS3ei (DM3MKM C eCTeCTBEHHO-Hay4HbIMM YYebHbIMKM npeaMeTamMu. B Held onpeaenstoTcs
OCHOBHbIE LieIn U3yYeHUs PU3MKKM Ha YPOBHE CpeaHero obuuero obpasoBaHus, niaHWpyemMble
pesynbTaTbl OCBOEHMS Kypca (DU3MKW: JIMYHOCTHblE, MeTanpeaMeTHble, MpeaMeTHble (Ha
6a30BOM YpOBHe).

MporpaMma rno hn3nKe BK/IKOYaET:

e MIaHMpyeMble pe3y/nbTaTbl 0OCBOEHUS Kypca (PM3NKM Ha 6a30BOM YPOBHE, B TOM YuC/ie

npegMeTHble pe3y/bTaTbl M0 rogam 06y4YeHus:;

e cofepXaHuve yyebHoro npegmeta «dusmka» rno rogam 0byyeHus.

Pun3mKa Kak Hayka 0 Hanbosee 06LLMX 3aKOHAX MPUPOAbI, BbICTYMNas B KayecTBe y4ebHOro
npegmeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKaf4 B CUCTEMY 3HaHWIN 06 OKPY>XKaKOLLEM MUPE.
LLIKONbHBLIA KypC (M3MKM — CUCTEMOOOPA3YHOLMIA AN eCTECTBEHHO-HAYYHbIX Y4eOHbIX
NpPeaMeToB, NOCKO/bKY (DM3NYECKMe 3aKOHbI /IEXAT B OCHOBE MPOLIECCOB U ABMIEHWI, N3y4aeMblIX
XUMUER, Buonornen, ruanyeckor reorpadueir U acTpoHOMMe. cnonb3oBaHWe M aKTUBHOE
NPUMEHeHMEe  (M3NYECKMX 3HAHWIA  OnpefdenseT XapakTep W pasBUTME PasHOO0OpPa3sHbIX
TEXHONOIMA B C(Pepe 3HEPreTUKW, TPAHCMOPTa, OCBOEHUS KOCMOCA, MOMYYEHUA HOBbIX
MaTepuanoB € 3afaHHbIMU CBOMNCTBaMU U ApYrux. M3yyeHme gunsnkmnm BHOCUT OCHOBHOW BKnaf B
(hopmMrpoOBaHMe eCTECTBEHHO-HaYYHON KapTUHbI MUpa 06y4aroLLmMXcs, B POpMUMpPOBaHMe YMEHWIA
MPUMEHATb HayYHbIN METOA NO3HAHWSA NPW BbINOMHEHUN UMW YYEOHbIX UCCNeL0BaHWIA.

B ocHOBY Kypca (hM3nKun s YpoBHA cpefHero obuiero 06pasoBaHus MOMOXEH pag UAENR,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLMIMbI ero NOCTPOEHMS.

Hoes yenocmnocmu. B COOTBETCTBUU C Hell KypC ABAETCA /IOMMYECKU 3aBePLUEHHBIM, OH
COLEPXXUT MaTepuan 13 BCeX pasfenioB (PU3MKK, BKIOYAET Kak BOMPOChI K1acCUYECKOR, Tak U
COBPEMEHHO (DU3NKMN.

Hoes zenepanuzayuu. B COOTBETCTBUN C HEN MaTepuan Kypca M3k 06beANHEH BOKPYT
(hm3nyecknx Teopuid. Bepywum B Kypce ABnseTcs (POPMUpOBaHME MNpeAcTaBNeHuin o
CTPYKTYPHBIX YPOBHSAX MaTepuu, BELLLECTBe U MNosie.

Hoes eymanumapusayuu. EE peannsauma npegnonaraet UCNosib30BaHUE ryMaHUTapHOro
noTeHumana PU3NYeCKo HayKn, OCMbIC/IEHME CBA3N PasBUTUA (IM3NKN C pa3BUTIEM OOLLECTBA,
a TaK)Xe C MMPOBO33PEHYECKMMU, HPABCTBEHHbLIMW 1 3KOTOTMYECKMM NPo6iemamu.

Hoes npuknaonoti nanpasnennocmu. Kypc pusnky npegnonaraet 3HaKOMCTBO C LUIMPOKUM
KPYroM TEXHUYECKMX N TEXHOMOMMYECKNX NMPUOXKEHWNIA N3YUHEHHbIX TEOPUIA 1 3aKOHOB.

Hoes oxonocuzayuu Peann3yeTcs MNOCPeACTBOM BBEAEHUS 3/1EMEHTOB COAepXKaHus,
MOCBALEHHbIX 3KOMOMMYeckKUM npobsemaM COBPEMEHHOCTW, KOTOpble CBA3aHbl C pPasBUTUEM
TEXHUKN 1 TEXHOJIOMUIA, & TaKxXe 06CyKAeHUa NpobieM pauyoHaIbHOIo NPUPOLONO/b30BaHUA U
9KO0/10r1M4yeckol 6e30nacHoOCTK.

CTep>XHeBbIMW 37IEMEHTaMK Kypca (M3NKM Ha YPOBHe CpeAHero obuiero obpasoBaHus
ABNAIOTCA (Pr3nyeckne Teopun (hopmMmpoBaHMe NPeACTaBeHUWn O CTPYKTYpe MOCTPOEHUs
(hM3MYeCKO Teopuu, Pon  (yHAAMEHTa/IbHbIX 3aKOHOB W MPUHLMMNOB B COBPEMEHHbIX



NPeLCTaB/eHNAX O NPMPoLe, rpaHnLax NPUMEHMMOCTU TeOpWi, 4/1F OMUcaHUsi eCTeCTBEHHO-
HaYYHbIX SBIEHWI 1 MPOLLECCOB).

CUCTEMHO-[eATeNIbHOCTHBIV MOAX0[, B Kypce (PU3NKN peann3yeTca npexze BCero 3a CYéT
OpraHm3aummn sKCnepuMeHTa/IbHON AeATeNbHOCTM 0byyatowmxcs. s 6a30BOro ypoBHS Kypca
(hM3UKN — 3TO UCMO/b30BaHNE CUCTEMbI (DPOHTA/IbHBIX KPATKOBPEMEHHBIX 3KCMEPUMEHTOB W
NnabopaTopHbIX paboT, KOTopble B MporpaMmMe Mo ¢usnke 06beAanHEeHbl B OO6LLMIA CMNCOK
YUYEHUYECKMX MPaKTUYecKmMx paboT. BblgeneHne B yKa3aHHOM fepeyHe 1labopaTopHbIX pabor,
MPOBOAUMBIX [A/11 KOHTPONS W OLEHKW, OCYLLECTB/ISETCA Yy4yaCTHMKamMuM 06pa3oBaTesibHOro
rnpoLiecca Ucxoas U3 0C06eHHOCTEN NNaHMPOBaHWUSA U OCHALLeHWs kabuHeTa u3nku. Mpn aTom
obecrieymBaeTcs OBNafeHVie 006yYaloLMMUCA YMEHUSMU MPOBOAMTb KOCBEHHbIE W3MepeHus,
nccnefoBaHnst 3aBUCUMOCTEA (PU3NYECKUX BEIMYMH WM MOCTAHOBKY OMbITOB MO MPOBEPKE
MPes/I0KEHHbIX TUMOTES.

BonbLloe BHUMaHME YAENSeTca peLleHnto pacHETHbIX M KaueCTBEHHbIX 3adad. [pu 3Tom
[J19 PacyETHbIX 3afa4y NPUOPUTETOM SABNAKOTCA 334a4u C ABHO 3aaHHON PU3NYECKON MOLESbIO,
MO3BONAIOLLME MPUMEHATL M3YYeHHble 3aKOHbl M 3aKOHOMEPHOCTW Kak W3 OLHOro pasgena
Kypca, Tak ¥ UHTErpupys 3HaHus 13 pasHbiX pas3fenos. [ KaYeCTBEeHHbIX 3a4ay MpYopuUTETOM
ABNAOTCH 3afaHMsi Ha O0ObACHEeHWEe NPOTeKaHWs QU3NYECKUX SIBNEHUA WM MPOLECCOB B
OKpY>KaloLLel >KM3HK, Tpebytollme Bblbopa (PU3NYECKOW MOAeNN AN CUTyauuu MNpakTUKo-
OPVEHTMPOBAHHOIO XapakTepa.

B cootBetcTBUM C TpeboBaHMsMM DPIOC COO K MmaTepuasibHO-TEXHUYECKOMY
obecrieyeHno y4e6HOro npouecca 6a30Bblii YPOBEHb Kypca (M3NKW Ha YPOBHE CPeAHEro
ob6Lero 0bpasoBaHUs LO/MKEH M3y4aTbCA B YC/NOBUAX NPEAMETHOro KabuHeTa (M3NKU Un B
YCMIOBUSAX UHTErPUPOBAHHOIO KabvHeTa npeiMeToB eCTECTBEHHO-HAYYHOro Uuukna. B kabuHete
(hM3MKKN JOMKHO ObITb HEO6X0AUMOE NabopaTopHOe 060pyA0BaHME 415 BbINOHEHUS YKA3aHHbIX
B nporpamme nNO (PM3MKe YYEHWYECKMX MpPaKTUYeCKMX paboT UM AeMOHCTPaLMOHHOE
obopypaoBaHme.

[leMOHCTpaumoHHoe 060pyaoBaHue (OpMUPYeTC B COOTBETCTBUM C  MPUHLMIOM
MVHUMa/IbHOW [OCTaTOMHOCTM M 06ecrneymBaeT MOCTAHOBKY MEePeynC/IeHHbIX B MporpaMmMe no
(h13MKe KIIHOYEBLIX LEMOHCTpaLMiA ANns UCCNefoBaHUA WM3y4aeMblX SB/IEHWIA W MPOLLECCOB,
AMMUPUYECKNX N (DYHAAMEHTA/IbHBIX 3aKOHOB, MX TEXHUYECKMX NPUMEHEHUI.

NabopaTopHoe 060pyfoBaHMe A5 YYEHWUYECKUX MPaKTUYeCcKMX paboT hopmupyeTcs B
BUAE TeMaTU4eCKMX KOMIMIEKTOB W 0b6ecrneynBaeTcs B pacyéTe OAHOr0 KOMIJ/IEKTA Ha [ABYX
obyvarowmxca. TemaTvyecKuMe KOMIMJIEKTbI /1a60paTOpPHOrO 060pYAOBaHUA [OMKHBbI  ObITh
MOCTPOEHbl Ha KOMIMIEKCHOM MCMO/b30BaHUN aHa/IoroBbIX U LMMPOBLIX MPUO0OPOB, a TakKxke
KOMMbIOTEPHbIX M3MEPUTENBHBIX CUCTEM B BUAE LMPPOBbIX TabopaTopUii.

OCHOBHbIMM LeNAMM N3y4eHNs (hM3nKKU B 06LLLEEM 06pa30BaHNM ABNISKOTCS:

e (bopmypoBaHME WHTepeca W CTPeM/IeHMs 06y4YaloWMXCA K HayYHOMY W3Yy4YeHUHo

NPUPOABI, PasBUTUE NX UHTENNEKTYalIbHbIX M TBOPYECKMX CMIOCOOHOCTEN;
e pasBMTWe TNpeACTaB/ieHWA O HAy4yHOM MeTode MNO3HaHWA U (hopMKpOBaHue
MCCnefoBaTe/IbCKOr0 OTHOLLEHUSA K OKPY)KatoLWMM SBNIEHUAM;

e (popmMpOBaHME HayYHOI0 MMPOBO33PEHNS KaK pe3y/bTaTa U3yYeHUsi OCHOB CTPOEHUS

maTepun N PyHLaMeHTa/IbHbIX 3aKOHOB (IU3UKN;

e (hOpMMPOBaHME YMEHMNI 0OBACHATH SABMEHMS C MCMO/b30BaHMEM (IM3NYECKNX 3HAHWI 1

Hay4HbIX [0Ka3aTe/bCTB,;
e (hopmMMpOBaHME NPeLCTaBAEHNIA O POV (DU3UKN 419 PasBUTUA APYIMX eCTECTBEHHbIX
HayK, TEXHUKW N TEXHONOTUIA.

JlocTKeHne 3TMX Lenell obecrneymBaeTCA pelleHVeM Crefytowmx 3afady B npoLecce

N3y4yeHuns Kypca pr3nKn Ha YPOBHe cpefHero obLiero 06pa3oBaHus:



e MpPUOBPETEHNE CUCTEMBI 3HAHWUI 06 OOLUMX (PU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEopusX, BKIOYAA MEXaHNKY, MONEKYNAPHYIO (PU3NKY, 3N1IEKTPOANHAMUKY, KBAHTOBYHO
(PU3NKY 1 3NIEMEHTbI aCTPOPU3UKK;

e (popmupoBaHME YMEHWI MNPUMEHATb TEOpeTUYeCKUe 3HaHWs 1A 06bACHEHUSs
(hU3NYECKNX ABNEHWIA B MpUpogde W [ANA MNPUHATMS NPaKTUYECKUX peLleHuid B
MOBCEAHEBHOW XW3HW;

e OCBOEHMe CNOCOG0B peLleHUs pasfIMYHbIX 33fa4y C SBHO 3afaHHOM (hU3NYECKON
MOZLenbto, 3afay, noapasymeBatoOLMX CaMOCTOATE/IbHOE CO3faHue  (hU3NYECKON
MOZeNu, afieKBaTHOM YCNOBUAM 3afauu;

e OHMUMaHMe (U3NYECKNX OCHOB W MPUHLMMNOB AENCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOMOMMYECKMX NPOLLECCOB, UX BIMSHWUA Ha OKPYXXatOLLYHO Cpesy;

e OBNajeHne MeTodamy CaMOCTOATENIbHOrO NAaHNUPOBaHWA U NPOBEAEHUS (HU3NYECKNX
9KCMEPUMEHTOB, aHa/M3a W WHTeprpeTaumMm  MHGopMauuu,  onpegeneHus
[OCTOBEPHOCTY NOMYYEHHOr0 pPe3y bTara,;

e CO3JaHune YCNOBUA ANs pasBUTUS YMEHWIA NPOEKTHO-UCCNeA0BaTEIbCKOW, TBOPYECKOM
[eATeNbHOCTN.

Ha mn3ydyeHne (u3nku (6a30Bbii YPOBEHb) Ha YPOBHE CpedHEro o6Liero obpasoBaHuUs
oteBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hefento), B 11 knacce — 68 yacos (2
yaca B Heent).

Mpeanaraemblii B nporpaMmme no nsmke nepeyeHb 1abopaTopHbIX U NPaKTUYeCKMX paboT
ABNAETCA PEKOMEH[OBaHHbIM, y4uTenb [enaeT BblbOp MpoBefeHUs nabopaTopHbIX paboT u
OMbITOB C YY4ETOM MHAMBUAYAIbHBIX OCOOEHHOCTEN 06YYatOLLMXCS.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
Pusnka — Hayka 0 npupoge. HayuyHble METOAbl MO3HAHWA OKPY>XKatoLlero mupa. Posnb
9KCNepUMEHTA 1 TEOPUM B NMPOLLECCe NMO3HAHUA NPUPOAbI. DKCMEPUMEHT B (PU3MKE.
MogenvpoBaHune (hM3NYeCKUX ABMEHUIA 1 npoLeccoB. HayuHble runoTesbl. ®usnyeckune
3aKOHbI ¥ Teopuu. ['paHnLLbl NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. MPUHLMM COOTBETCTBUS.
Porb M MeCTO (DU3MKM B (POPMUPOBAHUMN COBPEMEHHOM Hay4yHOW KapTWHbI MUpa, B
MPaKTUYECKOW [eATeNIbHOCTU NIOLEN.
Jlemoncmpayuu
AHaoroBble 1 LM(POBbIE N3MEPUTENbHbIE NPUBOPBI, KOMMBIOTEPHBIE AATUMKM.

Pasznea 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnyeckoe [aBwkeHne. OTHOCUTENIbHOCTb MeXaHW4YeCcKoro ApukeHud. Cucrtema
oTcuéTa. TpaekTopus.

MepemeLllieHne, CKOPOCTb (CpefHsis CKOPOCTb, MrHOBEHHas CKOPOCTb) M YCKOPEHWe
MaTepUasibHON TOUKK, UX NPOEKLMM Ha OCU CUCTEMbI KOopAauHaT. CnoXKeHne nepemMeLLeHnn n
CNoXXeHune CKOpOCTEVI.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MNPSMOJSIMHEHOE [ABMXeHue. 'padmkin 3aBMCUMOCTHU
KOOPAWHAT, CKOPOCTW, YCKOPEHMS, NYTW 1 NePEMELLEHNS MaTepUaibHON TOUKM OT BPEMEHM.

CB060AHOE NafieHNe. Y CKopeHne CBO60AHOr0 naaeHus.



KpuBonuHeilHoe [BWKeHWe. [BMXKEHME MaTepUaslbHOM TOYKM MO  OKPYKHOCTU C
MOCTOSHHOM MO MOAY/0 CKOPOCTbIO. YTNoBas CKOPOCTb, /IMHEHas cKopocTb. [Mlepuog u
yacToTa obpaleHus. LieHTpocTpeMnTeIbHOE YCKOPEHME.

TexHUYecKMe YCTPOWCTBA W MPaKTUYeCKOe MPUMEHEHUE: CMWAOMETP, ABWKEHME
CHapALOB, LenHble Y peMEHHbIe nepeaayn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, UNMHOCTPALNA KMHEMATUYECKMX XapaKTepUCTUK ABUXKEHNS.

Mpeo6pa3oBaHne ABVMXXEHWIA C UCMNO/b30BaHNEM MPOCTbIX MEXaHN3MOB.

MafeHWe Ten B BO3AYXe M B paspeXkeHHOM MPOoCTPaHCTBe.

HabntofeHve ABMXeHUA Tenia, GPOLIEHHOr0 MoZ Yr/ioM K TOPU30HTY U TOPU3OHTa/IbHO.

13mepeHve yCKOpeHnsi CBOOOAHOr0 nageHus.

HanpasneHne CKOPOCTN NpuY ABUMXKEHUM MO OKPYXXHOCTMW.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3yyeHre HepaBHOMEPHOTO ABMXEHUA C Lie/bio onpefeneHns MrHOBEHHOW CKOPOCTMU.

WccnegoBaHne — COOTHOLLEHMS — MeXAy — NyTAMKW,  MPOAAEHHbIMKM  TefoM  3a
nocnefoBaTeflbHble paBHble MPOMEXYTKA BpeMEHW MpU PaBHOYCKOPEHHOM [ABWXXEHUU C
Ha4a/IbHON CKOPOCTLHO, PABHOW HYIIHO.

3yueHve ABMKEHNA LIAapVKa B BA3KOMW XXNAKOCTY.

V3yyeHune ABMKeHUS Tena, 6pOLLEHHOr0 rOPU30HTa/IbHO.

Tema 2. /lunamuxa

MpuHUMN oTHOCUTeNbHOCTY Manunes. MNepBbiid 3aKOH HblOTOHa. VIHepupasbHble CUCTEMBI
OTCUYéTa.

Macca Tena. Cwna. [MMpuHuMn cynepnosvumn cun. BTopoli 3akoH HbtoTOHa Ans
MaTepuabHON TOUKN. TPeTuin 3aKoH HbHOTOHa A5 MaTepuasibHbIX TOYEK.

3aKOoH BCeMUpPHOro TAroteHnsa. Cuna TaxecTn. NepsBas KOCMUYECKaa CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena.

TpeHue. Buabl TpeHus (NOKOs, CKOMbXeHWs, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHNs CKOMbXeHUs 1 cuna TpeHna nokos. KoadduumneHT TpeHns. Cruna conpoTuBIeHNS
npu ABUXKEHUMW Tena B XXUAKOCTU UK rase.

MocTynaTesnibHOEe 1 BpalyaTe/ibHOe ABMXXeHWe abCONOTHO TBEPAOrO Tena.

MOMEHT CW/Ibl OTHOCUTENLHO OCK BpalleHusa. [11e4o cunbl. YCnosua paBHOBECUS
TBEpPAOro Tena.

TexHMYecKne YCTPOWCTBA W NPaKTUYeCKoe MNPUMEHEHME: MOALUMMNHUKK, ABVKEHME
NCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

$BNeHne NHepLmn.

CpaBHeHVe Macc B3aMMOAENCTBYHOLLMX Ten.

BTopoi1 3akoH HbHOTOHa.

3mepeHune cun.

CnoxkeHue cun.

3aBMCMMOCTb CUMbI YNPYTrocTy OT Aedopmarmn.

HesecomocTb. Bec Tena npy yCKOPEHHOM MoAbLEME U NafeHUN.

CpaBHeHMe CuU TPEHUSA NOKOSA, KaYeHNS N CKOMbXEHWA.

Ycnosus paBHoBecus TBEpAOro Tena. Buabl paBHoBecus.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

3yueHre ABMKXEHNA 6pyCKa Mo HAKMOHHO NI0CKOCTY.

ViccnepoBaHne 3aBUCUMOCTU CUM YNPYrocTW, BO3HUKAKOLWMUX B MPYXUHE U Pe3rHOBOM
obpasue, 0T ux gegopmanun.

ccnepoBaHue ycnoBuin paBHOBECUS TBEPAOIO TeNa, MMEIOLLEr0 0Cb BpaLleHUs.

Tema 3. 3axonwi COXPAHEHUA 6 MEéXAHUKE



Mnynbc MaTtepuanbHOM TOUKM (Tena), CUCTEMbl MaTepUasbHbIX TOYEK. VIMNYbC CUsbl U
N3MeHeHWe nMNynbca Tena. 3aKOH COXPaHEHUA UMMNYbca. PeakTUBHOE [ABUXXEHNE.

Pa6oTa cu/bl. MOLWHOCTb CUNbI.

KnHeTnueckas aHeprusi matepuasnbHO/ TOUKM. TeopeMa 06 M3MEHEHWM KUHETUYECKOM
3Heprum.

MoTeHumnanbHas aHeprus. MNoTeHuMabHas 3Heprus yrnpyro 4eqopMUpoBaHHON NPY>KUHBI.
MoTeHuManbHas a3Heprus Tena B6m3n NoBepxHOCTN 3eMIu.

MoTeHUMa/IbHblE U HenoTeHUWabHble CUbl. CBA3b PaboTbl HEMOTEHUMabHbIX CU C
N3MEHEHNEM MeXaHNYECKON IHEPTUM CUCTEMbI TeN. 3aKOH COXPaHEHUS MeXaHUYeCKOn aHepruu.

Ynpyrue v Heynpyrue CTO/IKHOBEHWS.

TexHU4Yeckre YCTPOMCTBA U MPaKTUYECKOe NPUMEHEHWE: BOLOMET, KONEp, NPYXWHHbIVA
MUCTONET, ABVXKEHWE PaKeT.

Jlemoncmpayuu

3aKOH CoXpaHeHWs UMMy bCa.

PeaKTBHOe [BUXKEHNE.

Mepexos NOTeHLUMaIbHOW 3HEPT N B KUHETUYECKYHO 1 06paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

3yyeHne abCoOMOTHO Heynpyroro ygapa C MOMOLLbK [ABYX OAMHAKOBbIX HUTAHbIX
MasTHUKOB.

WNccnepgoBaHne cBA3M paboTbl CUbl C M3MEHEHWEM MEXaHWYECKOM 3Heprum Tena Ha
npuMepe PacTsHKEHUSA Pe3NHOBOIO XXryTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJHHAMHUKA

Tema 1. Ocnoevl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIE NONOXEHNA MONEKYNAPHO-KUHETUYECKOW TEOPUMN N UX OMbITHOE 060CHOBAHME.
BpoyHoBcKoe ABvKeHue. [Ouddysns. XapakTtep [ABMXKEHWS W B3avMOLEACTBMA 4acTul,
BewlecTBa. Mogenu CTPOeHWA ras3oB, XWAKOCTEA W TBEPAbIX Tefl U 0ObACHEHWE CBOWCTB
BELLeCTBAa Ha OCHOBe 3TWX Mogenel. Macca n pa3mepbl Monekyn. KonmyecTBo BelecTBa.
MocTosiHHaA Asoragpo.

Tennosoe paBHOBecue. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Llenscus.

Mogenb naeanbHoro rasa. OCHOBHOe YpaBHEHWE MOJSIEKYNSAPHO-KUHETUYECKOW Teopum
naeanbHOro rasa. AOGCOMOTHasA TemnepaTypa Kak Mepa CpefHeli KMHETUYECKOWR 3Heprum
TENM0BOro [ABMXeHusa 4vactuy rasa. Llkana Temnepatyp KenbBuHA. [@30Bble  3aKOHbI.
YpaBHeHne MeHgeneeBa—KnaneiipoHa. 3akoH [lanbToHa. V3onpougeccbl B naeanbHOM rase C
MOCTOSAHHLIM KO/IMYECTBOM BelLlecTBa. ['pagmyeckoe npescTaB/ieHNe 130NpPOLECCoB: N30TEPMA,
n3oxopa, n3obapa.

TexHMYecKme YCTPONCTBA U NPaKTUYeCKoe NpYMeHeHNe: TepMoMeTp, 6apomeTp.

Jlemoncmpayuu

OnbITbl, [AOKasblBalOLME [AMCKPETHOe CTPOEHMe BeLLecTBa, oTorpauu  Monekyn
OpraHnyecKnx CoeanHEHNA.

OnbITbl NO ANKEY3MN XKNLKOCTEN 1 rasos.

Mogenb 6p0yHOBCKOr0 ABMXXEHWS.

Mogenb onbiTa LUTepHa.

OnbITbl, JOKa3bIBaIOLLME CYLLLECTBOBAHME MEXMONEKYSAPHOIO B3aMOENCTBUS.

Mogenb, UNNHCTPUPYIOLLAA NPUPOAY LaBNeHNA rasa Ha CTEHKU CoCcy/a.

OnbITbl, UNKOCTPUPYIOLLME YPaBHEHWE COCTOAHMA NAEaIbHOMO rasa, U30MnpoLLeccshl.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

OnpefeneHve MacCbl BO3dyXa B K/IAaCCHOM KOMHaTe Ha OCHOBe W3MepeHuii 06bEMa
KOMHaTbl, laBfeHnsa 1 TemnepaTtypbl BO3AyXa B HEiA.

ccnepoBaHme 3aBUCMMOCTM MeXXAY napameTpaMuy COCTOAHUA paspexxeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku



TepmoanMHaMmyeckas cuctema. BHYTPeHHSS 3Heprus TepMOAMHAMUYECKON CUCTEMbI U
Cnoco6bl eé n3meHeHusa. KonmyecTso TensnoTbl U paboTa. BHYTPEHHAS 3HEprus 0g4HOATOMHOIO
naeanbHOro rasa. Buapl Tennonepegayn: Ten0NPOBOAHOCTb, KOHBEKLUA, U3NydYeHWe. Y aenbHas
TennoémKoCTb BellecTsa. KonmyecTBo TenoThl Npuy Tensionepesaye.

MoHATMe 06 agmabaTHOM npouecce. [MepBbli 3aKOH TepMOAMHAMUKK. [pumeHeHue
MepBOro 3akoHa TepMOAMHAMUKM K n3onpoueccam. I'paduyeckas nHTepnpetaumus paboTobl rasa.

BTopoli 3akoH TepMoAMHaMUKKL. HeobpaTMMOCTb NPOLLECCOB B NPUPOSE.

Tennosble MalWWHBbI. MpUHUMNLI 4eACTBUS TENN0BLIX MalLWH. Mpeobpa3oBaHns 3Heprumn B
TennoBbIX MawnHax. KoathhmumeHT NonesHoro AeicTBmna TenaoBoin MawwmHbl. Limkn KapHo u
ero KoapuuMeHT NONE3HOro AeNCTBUA. IKONOTNYeCKMe Npo6ieMbl TENIOIHEPTETUKMN.

TexHMYecKMe YCTPOMCTBA M MNPaKTUYeCKOe MPUMEHEHME: [ABUraTe/lb BHYTPEHHErO
cropaHus, 6bITOBON X0N0ANNbHUK, KOHAULMOHEP.

Jlemoncmpayuu

I3MeHeHMe BHYTPeHHe 3Heprum Tena Npv COBEpLUEHUWM paboTbl: BblIET MPOOKM M3
OYTbINKN Mof, AEeCTBMEM CXKATOro BO3AyXa, HarpeBaHue aupa B NaTyHHOW TPyoKe NyTéM
TpeHus (BUAEOAEMOHCTPaLNSA).

\3MeHeHMe BHYTPEHHel aHepruy (TemnepaTypbl) Tena npv Tenaonepeaaye.

OnbIT NO agnabaTHOMY pacLLMpeHnto Bo3ayxa (OnbIT ¢ BO3AYLUHbIM OTHUBOM).

Mogenu napoBoi TypOuHbI, ABUraTens BHYTPEHHErO CropaHus, peakTUBHOMO ABUraTens.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

3mepeHne yaensHON TennoéMKOCTH.

Tema 3. Acpecammnvie cocmosanusn eeugecmea. Dazosvie nepexoont

Mapoobpa3oBaHMe W  KOHAeHcauus. lMcnapeHwe u  KuneHue. AOGCOMIOTHas U
OTHOCUTE/IbHAsA BNaXXHOCTb BO3AyXa. HacbIlWeHHbIA nap. YaenbHas TenaoTa napoobpasoBaHus.
3aBMCMMOCTb TeMNepPaTypbl KUMEHNA OT AaB/IEHUA.

Teépgoe Teno. Kpuctannnueckue 1 amopgHble Tena. AHU30TPONUA CBOMNCTB KPUCTASI/NOB.
Xugkve kpuctanibl. CoBpeMeHHble MaTepuasnbl. [naeneHWe u KpucTannmsaumsa. YpaenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMe TensioBoro GanaHca.

TexHNYecKMe YCTPOMCTBA WM NPaKTUYECKOE MPUMEHEHME: TUIPOMETP W MCUXPOMETP,
KaJIopUMETP,  TEXHOMOMMM  MOJlyYeHUs  COBPEMEHHbIX  MartepuasioB, B  TOM  4ucne
HaHOMaTeprasioB, 1 HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOCTBa HaCbILLEHHbIX NMapoB.

KunneHne npu NOHMXEHHOM [aB/IeHUMN,

Cnocobbl N3MepeHNns BNaXXHOCTHU.

HabnogeHve HarpeBaHns 1 M1aB/IeHNA KPUCTa/IIMYECKOr0 BELLeCTBa.

[leMOHCTpaums KpucTaos.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I3MepeHme 0THOCUTENIbHOM BIAXKHOCTW BO3AYXa.

Pa3zgea 4. duekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

AnekTpu3auna Ten. INeKTPUMYECKMin 3apsad. [Ba BuAa 3NEKTPUYECKUX  3apsifoB.
[MpOBOAHUKM, OANINEKTPUKN 1 MONYMNPOBOAHUKN. 3aKOH COXPaHeHNs 31eKTPUYECKOro 3apaja.

B3ammogeiicTere 3apsagoB. 3akoH  KynoHa. TOYeYHbIM  3MeKTpUYecKuidi  3apsg.
dnekTpuyeckoe nosne. HanpaXEHHOCTb 3neKTpuyeckoro nond. [lpuvHUMn  cynepnosvuuun
ANEKTPUYECKUX MONeN. JIMHUN HanPSHXKEHHOCTI 31EKTPUYECKOr0 MONS.

Pabota cun  anekTpocTatMyeckoro nons. [lloTeHuwan. PasHOCTb  MOTEHLMANoB.
[MPOBOAHWKM 1 AU3INEKTPUKN B 3NIEKTPOCTATUYECKOM none. nanekrpuyeckas NpoHULLaeMOCTb.



OneKTpoémKocTb. KoHAeHcaTop. 3n1eKTPOEMKOCTb MI0OCKOro KOHAeHcatopa. SHeprus
3apPAXKEHHOr0 KOHAeHcaTopa.

TexHMYecKne YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHMWE: 3M1eKTPOCKONM, 3/1eKTPOMET,
3NeKTpPOCTaTMYeCKas 3almTa, 3a3eM/IeHne 31eKTPONpUOOpOB, KOHAEHCATOpP, KOMUPOBasbHbIN
annapar, CTPYMHbIA NpUHTEP.

Jlemoncmpayuu

YCTPOMCTBO M NPUHLMM LeACTBUSA 3N1EKTPOMETPA.

B3anMmogeicTare Ha3aNeKTPU30BaHHbIX Te.

DNeKTpUYEeCKOoe nose 3apaXKeHHbIX Ten.

[MPOBOAHMKM B 3/1EKTPOCTATUYECKOM MOJIE.

DneKkTpocTaTnyecKas 3almnTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTbL  3/1IEKTPOEMKOCTU  M/IOCKOrO0  KOHAeHcaTtopa OT  M/oWwaan  MNacTuH,
PacCTOAHUA MEXAY HUMUN U AN3NEKTPUYECKON MPOHULLAEMOCTH.

JHeprua 3apsxxeHHOro KoHAeHcarTopa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I3mepeHne 3neKTPOEMKOCTU KOHAeHcaTopa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

JNEKTPUYECKNIA TOK. YCNOBUSA CYLLECTBOBAHUA 3NEKTPUYECKOr0 TOKa. ICTOYHUKM TOKa.
Cwuna Toka. NoCTOAHHbIN TOK.

Hanps»xeHne. 3akoH OmMa A/14 yyacTka Lenu.

AnekTpuyeckoe COMpPOTUB/IEHME. YnenoHoe CONpOTUBIEHNE BeLLecTBa.
MocnenoBartensHoe, NapasnenbHoe, CMeLLaHHOe CoeAnHeHe NPOBOAHNKOB.

PaboTa 3/1eKTpMYecKoro Toka. 3akoH xoyns—/leHua. MoWHOCTb 3NMeKTPUYECKOro TOKa.

DNeKTPOABMXKYLLLAA Cla N BHYTPEHHee COMpPOTMB/IEHNe UCTOYHMKA TOoKa. 3akoH Oma ang
MOSHOW (3aMKHYTOW) 3/1eKTPUYECKO Lienun. KopoTKoe 3aMblKaHue.

DNeKTPOHHasA NPOBOAUMOCTb TBEPAbLIX MeTa10B. 3aBUCMMOCTb CONPOTUB/EHNA METa/I/1I0B
oT Temnepatypbl. CBEPXNPOBOAUMOCTb.

DNEKTPUYECKMIA TOK B BaKyyme. CBOINCTBA 3N1EKTPOHHbIX MY4YKOB.

MonynpoBogHukn. COOGCTBEHHas W MNpUMecHasd MNPOBOAMMOCTb  MOYNPOBOLHNKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHMKOBbLIE MPUGOPBI.

DNEeKTPUYECKMA TOK B pacTBOpax W pacnnasBax 3MeKTPOAUTOB. ONeKTPONUTUYECKas
auccoumanms. SneKTponums.

DNEeKTPUYECKNA TOK B razax. CaMoCTOSATE/NbHBIA U HECAMOCTOSATENbHBIA pa3psd. MonHus.
Mna3ma.

TexHMYecKMe YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHWE: amnepmeTp, BONbTMETP,
peocTaT, WCTOYHMKM TOKa, 3/IEKTPOHarpeBartesibHble MNPUOOpPbI, 3MEKTPOOCBETUTE/bHbIE
nprbopbl, TEPMOMETP COMPOTUBNEHUS, BaKyyMHbIA AMOL, TEepMUCTOPbI U (hOTOPE3NUCTOPbI,
NoNynpoBOAHMKOBLIN ANOA, rafbBaHMKa.

Jlemoncmpayuu

13mepeHre Cusibl TOKa U Harps>KeHUs.

3aBUCMMOCTb  COMNPOTUBMEHNA LMIUHAPUYECKUX MPOBOAHMKOB OT A/IWHbLI, MAowaan
MOrMepeyvyHoOro ceyeHns 1 marepuana.

CMeLLaHHOe coevHEHWe MPOBOLHMKOB.

MpsMoe M3MepeHne 3MeKTPOABMKYLLE cubl. KOpoTKoe 3aMblkaHue raibBaHUYecKoro
3/1EMEHTA N OLeHKa BHYTPEHHEr 0 COMPOTMB/EHUS.

3aBMCMMOCTb COMPOTMB/IEHUA META/II0B OT TEMMNEPATYpPbI.

[MpoBOAMMOCTL 3/1EKTPOIUTOB.

cKpoBOWi paspsif 1 NPOBOAUMOCTL BO3AyXa.

OLHOCTOPOHHAA NPOBOANMOCTL AM0AA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi



3yyeHne cveLlaHHOro coeAvHeHNs pe3ncTopoB.

3MepeHne  3NMeKTPOABWKYLLEA CUNbl  WCTOYHMKA TOKa W €ro  BHYTPEHHero
COMNPOTUBIIEHUS.

HabntofeHve anekTponusa.

Me)l(l'[pe}lMeTHbIe CBA3HU

N3yueHre kypca pu3nky 6a30BOro ypoBHs B 10 Kracce OCYLLECTB/AETCA C YYETOM
coflepaTenbHbIX MeXMpeAMETHbIX CBA3eM C Kypcamu MaTemaTuku, 6uonoruun, Xumuu,
reorpauu v TeEXHOMOTUN.

Medicnpeomemuvle nouwsimusi, CBA3aHHbIE C W3YYEHMEM METOLOB Hay4yHOro MNO3HaHWS:
AB/IEHWE, Hay4HbIA (haKT, runoTesa, (U3MYeckas BeNYMHA, 3aKOH, Teopus, HabngeHwe,
9KCMEPUMEHT, MOLENMPOBaHNe, MOAESb, N3MEPEHMeE.

Mamemamuxa: pewleHNne CUCTEMbl YPaBHEHWW, NIMHeHas QyHKuuMa, napabona,
runep6ona, nx rpatukm 1 CBOMCTBa, TPUrOHOMETPUYECKME (DYHKLMN: CUHYC, KOCUHYC, TaHTEeHC,
KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MPOEKLMM Ha Ocu
KOOPAMHAT, C/IOXEHNe BEKTOPOB.

Buonoeus: MexaHW4eCKoe ABVXeHWE B XXUBOW Npupoje, Andysns, ocMoc, TenI0006MeH
XMBbIX OpPraHu3MoB (BUAbl Terionepesayn, TeNI10BOe PaBHOBECUE), 3MIEKTPUYECKME ABMIEHNS B
YKNBOW Npupoge.

Xumusi: QUNCKPETHOE CTPOEHVE BELLECTBa, CTPOEHWE aTOMOB M MOJEKY/1, MOJIb BELLECTBa,
MOJIIPHas Macca, TenjioBble CBOWCTBA TBEPAbIX TeJs, >KWUAKOCTEA W rasos, 3MeKTpUYecKue
CBOWCTBa MeTa/I/10B, 3M1IEKTPOIMTUYECKAA ANCCOLMALINS, TalbBaHNKa.

Teoepagpus: BNOXXHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus: NpeobpasoBaHNe ABVKEHWNIA C UCMOMb30BaHWEM MEXaHWU3MOB, YYET TPEHWSA B
TEXHUKe, NOALIMMHUKKL, WCMO/b30BaHMe 3aKOHa COXpaHeHusi MMNy/bca B TeXHUKe (pakeTa,
BOAOMET W Apyrve), [ABurateNls BHYTPEHHEro CropaHus, napoBas TypouHa, ObITOBOM
XONOAWUNBbHUK, KOHANLUMOHEP, TEXHOMOMMKN MOMTyYeHUs COBPEMEHHbIX MaTepuasios, B TOM Yucne
HaHOMaTepuasioB, W  HAHOTEXHONIOTWUW,  3MIEKTPOCTaTMYecKas  3awWuTa,  3a3emsieHue
3NIEKTPONpPUOOPOB,  KCEPOKC, CTPYWAHbIA  MPUHTEP, 3M1eKTPOHarpeBaTe/lbHble  NpUoopsl,
3/1EKTPOOCBETUTESIbHbIE MPUOOPBbI, Fa/IbBaHMKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

MOCTOSHHbIE MarHWTbl. B3aumopaeincTBMe MNOCTOSIHHbIX MarHUTOB. MarHuUTHOe morne.
BekTop MarHUTHON MHAYKLUUW. TIPUHUMN Cynepno3numm MarHUTHbLIX Nonen. JIMHUA MarHUTHOM
NMHAYKUMW. KapTvHa NMHWIA MarHUTHOW MHAYKL MW NONS NOCTOSHHbLIX MarHUTOB.

MarHuTHoe none MPoOBOAHMKA C TOKOM. KapTuHa NIMHUA WHAYKUMW MarHUTHOro noss
[A/IMHHOTO NPAMOro MPOBOAHMKA M 3aMKHYTOrO KOJbLIEBOr0 NMPOBOAHMKA, KATYLLUKW C TOKOM.
OnbIT 3pcTesa. B3aumopencTeme NPpOBOLHNKOB C TOKOM.

Cuna Amnepa, eé MOAY/Nb U Hanpas/ieHKe.

Cuna JlopeHua, eé Mofynb W HanpasneHue. [BUXKeHMe 3apsHKEHHON 4acTuubl B
O[HOPOAHOM MarHUTHOM rosie. PaboTa cunbl JlTopeHua.

FBNeHNe 3NEKTPOMarHUTHOM WHAYKUMW. T1OTOK BEKTOpa MAarHUTHOW  WHAYKUMK.
ANeKTPoABMKYLLAsA cuia MHAYKLMN. 3aKOH 3/1eKTPOMarHUTHOM HAYKuun dapages.

BuxpeBoe 3neKTpuUYeckoe Mose. DNeKTPOABMXKYLLAaA cula WHAYKLMM B MPOBOLHUKE,
ABWXKYLLEMCA NocTynaresibHoO B 04HOPOAHOM MarHUTHOM MoJie.

Mpasuno JleHua.

VIHAYKTUBHOCTbL. SBNIeHMe CaMOMHAYKLMIN, DNEKTPOABMXKYLLAA CUla CaMOUNHAYKLUNN.

JHeprua MarHUTHOrO NoA KaTyLUKX C TOKOM.

SNeKTPOMarHUTHoE none.



TexHWYecKMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3N1EKTPOMArH1TbI, 3NeKTPOABUraTesb, YCKOPUTENIN 3/1IeMEHTaPHbIX YaCcTUL, UHAYKUNOHHAA MeYb.

Llemoncmpayuu

OnbIT 3pcTesa.

OTKNOHEHME 3/IEKTPOHHOI0 MyYKa MarHUTHbLIM MOJEM.

JINHWM NHAYKUMWM MarHUTHOTO Mons.

B3avMogelicTBme AByX NPOBOAHUKOB C TOKOM.

Cwnna Amnepa.

[JelicTBre cunbl JIopeHua Ha MOHbI 3/1EKTPONNTA.

FBneHMe aNeKTpoMarHUTHOM UHAYKLMA.

Mpasuno JleHua.

3aBMCMMOCTb 3/1EKTPOABUKYLLEA CUMbI UHAYKLMN OT CKOPOCTU WU3MEHEHWS MarHUTHOMO
MOTOKa.

FBNeHve CaMONHAYKLNN.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

13y4yeHne MarHUTHOIo NONS KaTyLLIKU C TOKOM.

WccnegoBaHue geiicTBUA NOCTOSSHHOIO MarH1Ta Ha pamKy C TOKOM.

ccnefoBaHWe ABNEHNA 3N1EKTPOMArHATHON MHAYKUAN.

Pasznen 5. Kosie0aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u IIEKMPOMAZHUNHbLE Konebanusn

KonebatenbHad cuctema. CBOOGOAHblE MeXaHWUYeckue KonebaHus. [apMOHWUYecKue
KonebaHus. [Mepuop, uvactoTa, amnauMTyaa WM (asa KonebaHWin. TIPY>XXMHHBLIA MasTHUK.
MartemaTnyecKuiAi MasTHUK. YpaBHeHWe rapMOHUYecKuUX KonebaHwin. MpespalleHne 3Heprum
MPY rapMOHUYECKMX KONlebaHUsX.

KonebatenibHbliA  KOHTYp. CBOOOAHbIE 3N1EKTPOMArHUTHblE KoNebaHMs B UAeaIbHOM
Konebate/IbHOM KOHTYpe. AHaNOrng Mexay MexaHUYeCKUMW U 31eKTPOMarHUTHbIMM
KonebaHuaMn. ®opmyna ToMcoHa. 3aKOH COXPaHEHWUs 3Hepruv B MAeasbHOM KosebaTe/lbHOM
KOHTYpe.

MpescTaBneHye 0 3aTyXarowWwmx KonebaHnax. BbIHYXeHHble MexaHW4ecKmne KonebaHus.
Pe30HaHC. BbIHY)XIeHHble 3/1EKTPOMarHUTHble KosiebaHus.

MepemeHHbIA TOK. CUHYCOMAANbHBIA NepeMeHHbIA TOK. MOLLHOCTb NepemMeHHOro TOKa.
AMNANTYLHOE U AeNCTBYIOLLEe 3HAYEHWNE CUMbl TOKA M HAaNpPsHXKeHUs.

TpaHcdopmatop. Mpon3BOACTBO, Mepefaya M MOTPebGeHne 3MeKTPUYECKOW 3HEPTuu.
JKONOrNYecKMe pPUCKM NPU  MNPOW3BOACTBE  3MEKTPO3Heprun. KynbTypa WCNOMb30BaHUS
3N1eKTPO3HEPr UK B MOBCELHEBHOM YKU3HMW.

TexHMYecKMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHMNE: 3MeKTPUYECKUIA  3BOHOK,
reHepaTop NepemMeHHOro ToKa, IMHUK 3eKTponepeay.

Jlemoncmpayuu

WccnepoBaHne napameTpoB KosiebaTelbHON cUCTEMbI (MPYXXMHHBIA UM MaTeMaTUYecKuii
MasTHUK).

HabntogeHve 3aTyxatoLmx KonebaHui.

VccnegoBaHme CBOMCTB BbIHYX/EHHbLIX KONebaHuiA.

HabntogeHve pe3oHaHca.

CB060/Hble 3/1eKTPOMarH1UTHbIE KoebaHus.

OcuunnorpaMmbl  (3aBUCMMOCTU  CUMbl TOKA W HampsbkeHus OT  BPEMEeHM) [ans
3NEKTPOMArHMTHbIX KOnebaHui.

Pe3oHaHC Mpy NocnefoBaTe/lbHOM COEAVMHEHUN Pe3ncTopa, KaTylwKu WUHAYKTUBHOCTU Y
KOHZeHcaTopa.

Mogenb NMHWUK 3M1eKTpOonepeaayn.

Yyenuueckuii sxcnepumenm, n1abopamophvie pabomol



ccnepoBaHune 3aBUCMMOCTU MepUosa MasibixX KoiebaHuin rpy3a Ha HATU OT 4JIMHbI HUTU U
macchl rpysa.

WccneposaHne nepeMeHHOro TOKa B LUenuM W3  MOCnefoBartefibHO  COeAMHEHHBIX
KOHJeHcaTopa, KaTyLKu 1 pesnuctopa.

Tema 2. Mexanuueckue u AIeEKMPOMAZHUMHbLE 60JIHblL

MexaHunyecKure BOMIHbI, YCNOBUA pacnpocTpaHeHus. Mepunog. CKOpocTb pacrnpocTpaHeHus
W ASMHA BOMHbI. [lonepeyHble M NPOLOSbHbIE BOMHbLI.  VHTepdepeHUums u  audpakums
MexaHW4YeCK1X BOJSIH.

3ByK. CKopocCTb 3BYKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3BYKa.

ONeKTPOMarHUTHbIE BOJIHBLI. YCNOBUA W3/YyYEHUA 3NEKTPOMArHUTHbLIX BOMH. B3avMHas
opvieHTauus BekTopoB E, B, V B 3nekTpoMarHWTHOW BO/He. CBOMCTBA 3/1eKTPOMAarHUTHbLIX
BOJIH: OTPaXeHWe, NpenioMeHre, nonapmsaums, augpakums, uHtepgepeHums. CKopocTb
3/1EKTPOMArHUTHbLIX BOJH.

LLIkana 3neKTpOMarHUTHbLIX BOJH. MpUMEHEHWe 31eKTPOMAarHUTHbIX BO/H B TEXHUKE U
ObITY.

MprHUMNLI PagnocBA3v 1 TenesugeHns. Pagmnonokauums.

AneKTpoMarHMTHOE 3arpsisHEHUE OKPYXKatoLLEen cpefbl.

TexHMYeckne YCTPOMCTBa U MPaKTUYECKOe MPUMEHEHWNE: My3blKaslbHble WHCTPYMEHTbI,
YNbTPa3BYKOBasA AMarHOCTUKA B TEXHUKe W MeAuLuvHe, pafap, pasvonpuémHuK, Tenesusop,
aHTeHHa, TenetoH, CBY-neub.

Jlemoncmpayuu

O6pa3oBaHue 1 pacnpocTpaHeHne NonepeYHbIX U MPOAOSbHbLIX BOJH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntofieHne 0TpaXXeHUA U NPeNoMIEHNS MEXaHUYECKMX BOJTH.

HabntogeHve nHTepdepeHunn n gugpakumm mexaHu4ecKnx BOsH.

3BYKOBOIA pe30HaHC.

HabntofeHne CBS3M FPOMKOCTM 3BYyKa WM BbICOTbI TOHA C aMmnauMTYAON WM 4acTOTOM
KonebaHwiA.

WccnepgoBaHne  CBOWCTB — 3/IEKTPOMArHWTHBLIX — BOJIH:  OTPaXKEHWE,  MpenomsieHue,
nonspu3aums, ougpakumna, MHTephepeHUns.

Tema 3. Onmuka

"eomeTpunyeckas onTuka. MpsamosMHeliHoe pacnpocTpaHeHWe CBeTa B OLHOPOAHOW cpeje.
Jlyuy cBeTa. TOYeYHbI UCTOUYHMK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaXKeHWs cBeTa. [1OCTPOeHUe M300paXXEHUA B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3akOHbl MpeioMaeHns  cBeTa. ABGCOMIOTHBLIA  MoKasaTesb
npenomneHus. MonHoe BHYTPeHHee OTpaxeHue. lpeaenbHbIA Yron MOMHOr0 BHYTPEHHEro
OTpaXKeHus.

Ancnepcus ceeta. CNoxXHbI cocTaB 6enoro ceeTa. LiBeT.

Cobupatowime 1 paccevBarolime fIMH3bl. TOHKas nnMH3a. POKYCHOe pacCTosiHue W
ONTMYECKas CUa TOHKOM NMH3bI. [OCTpOeHMe U306paxXeHNIA B COBMPAtOLLMX U pacCenBaroLLmx
nunH3ax. Popmyna TOHKON INH3bI. YBeNnYeHve, jaBaeMoe IMH30A.

Mpesenbl NPUMEHUMOCTM TeOMETPUYECKOM ONTUKMN.

BonHoBas onTtuka. WHTepiepeHums cBeTa. KOrepeHTHble WCTOYHUKW. YCNOBUA
HabN4EeHNA MaKCUMYMOB 1 MUHVMMYMOB B MHTEP(hEPEHLMOHHON KapTHe OT ABYX CUH(a3HbIX
KOrepeHTHbIX UCTOYHUKOB.

Ondpakumsa cseta. [JudpakumoHHas pelwéTka. YcroBve HabMofeHus  rNaBHbIX
MaKCMMYMOB Mpu NafeHn MOHOXPOMATUHECKOrO CBeTa Ha AN(PaKLMOHHYIO PELLETKY.

Monapusaumsa ceeTa.



TexHMYecKMe YCTPOCTBA U MNPaKTUYECKOe MPUMEHEHMe: O4KuW, Nyna, (oToannapar,
MPOEKLUMOHHBIA annapar, MWKPOCKOM, TefecKomn, BOJIOKOHHas ONTUKa, AU(paKLMOHHas
peLLéTKa, Nonsapous.

Jlemoncmpayuu

MpAMONNHENHOe pacnpocTpaHeHne, OTPaXKeHMe W MpenomseHne ceeta. OnTUYecKue
npuoopbI.

[MonHoe BHYTpeHHee oTpakeHue. Mogaenb CBETOBOAA.

WccnepoBaHne CBOMCTB M300PaXKEHWIA B IMH3AX.

Mogenn MnKpockona, Tefeckona.

HabntogeHve nHTepdepeHLUmn ceeTa.

HabntofeHve angpakuum ceeta.

HabntofeHve aucnepcum ceeTa.

MonyyeHne cnekTpa ¢ MOMOLLLHO NPU3MbI.

MonyyeHne cnekTpa ¢ MOMOLLbHO AN(PAKLNOHHON PELLETKN.

HabntofeHve nongpusauum ceera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

3mepeHune nokasartesnisi NpesioMIeHNs CTEKA.

VccnepgoBaHue CBOMCTB M306PaXKeHWIA B NINH3AX.

HabntogeHve gucnepcum ceeTa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH
"paHMLbl NPUMEHUMOCTM KNAaCCUYECKO MeXaHWKW. [MocTynatbl CneyuanbHOMn Teopum
OTHOCUTENIbHOCTU:  WHBAPUMaHTHOCTb MOAYNA CKOPOCTM CBeTa B  BaKyyme, TMpPUHLMN
OTHOCUTENbHOCTU JNHLLITENHA.
OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3amea/1eH e BPeMeHN 1N COKpaLLeHne AINHBI.
3Heprus 1 UMNyNbLC PENATUBUCTCKOW YacTULb.
CB#3b Macchl C 3Hepruen n UMNyNLCOM PENATUBMCTCKOM YacTULbl. DHEPTUS MOKOS.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oToHbI. Popmyna MnaHKa CBA3W 3HePrMmn ()OTOHA C €ro YacTOTOW. DHEPrUA N UMMYNbC
(hoTOHa.

OTKpbITEe 1 uccrepoBaHne QoTtoagpekta. OnbiTbl A. . CTonetoBa. 3aKoHbI
(hoToahpekTa. YpaBHEHME dnHLWITENHA Ans hoToathekTa. «KpacHas rpaHuLa» poToaddeKTa.

[asneHne ceeTa. OnbIThl . H. Jlebeaesa.

X1MnYecKoe [encTBme CBeTa.

TexHMYecKne YCTPOWCTBA U NPaKTUYECKOe MNPUMEHEHME: (POTO3NEMEHT, (POTOAATUMK,
co/nHeYHas 6atapesi, CBETOAMOL.

Jlemoncmpayuu

®0oTO3(h(heKT Ha YCTAHOBKE C LMHKOBOW MNIACTUHOIA.

VccnepoBaHme 3aKOHOB BHELLHErO (DOTo3pdeKTa.

Ceetogumop,.

ConHeuHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopda No paccesHUO O -yactuu, NnaHeTapHas
mogenb atoma. lMoctynatel bopa. ManyyeHne n nornowieHne GOTOHOB MNpK nepexoje atoma C
OAHOIO YPOBHSA 3HEprun Ha Apyrov. Bugpl crnekTpoB. CNekTp YPOBHER 3Hepruy atoma
BOAOpPOAaA.

BonHoBble cBoOiCTBa YacTuy, BonHbl e bpoinsg. KopnyckynsipHO-BOHOBOM Lyasiuam.

CroHTaHHOE W BbIHY)KAEHHOE U3NyYeHue.



TexHMYecKMe YCTPOWCTBA W MPaKTUYECKOe MPUMEHEHME: CMEKTPasibHbIA - aHaIn3
(cnekTpockon), nasep, KBaHTOBbI KOMMbIOTEP.

Llemoncmpayuu

Mogenb onbiTa Pesepdopga.

OnpegeneHvie 4/IMHbI BO/MHbI N1a3epa.

HabntoaeHne nMHenyaTbiX CNEKTPOB U3NTYYEHNS.

Nasep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HabnoaeHne nuHeinyaToro cnekrpa.

Tema 3. Amomnoe aopo

JKCNEepPUMEHTBI,  [0KasblBalOLWMe  CMAOXKHOCTb  CTpoeHuss  agpa.  OTKpbITUe
pafmoakTuBHoCcTW. OnbIThbl Pesepopaa No onpesenieHnio cocTaBa pPafvoakTUBHOIO U3/TyYeHNS.
CaolicTBa afb(ha-, 6eTa-, raMMa-nu3nydeHns. BamsiHne paanoakTUBHOCTM Ha XXMBbIE OPraHn3Mbl.

OTKpbITWEe NPOTOHA M HelWTpoHa. HyknoHHad mopenb sppa [einseH6epra—iBaHeHKO.
3apag agpa. Maccosoe uncno sagpa. M3otonsl.

Anbha-pacnag. NeKTPOHHbIA 1 MO3UTPOHHLIN 6eTa-pacnag. Mamma-unsnyyeHue. 3akoH
pafMoakTUBHOro pacnaga.

AHeprus cBA3W HYK/I0HOB B Aape. AaepHble cusbl. JedekT maccol agpa.

AfepHble peakunn. JeneHne n cuHTes aaep.

AnepHblA  peakTop. TepMosfepHblit cuHTe3. [MpobnemMbl M MepPCrnekTMBbl  A4epPHONM
3HEPreTMKM. IKOMOrmYeckKmne acrneKTbl AAEPHOM 3HEPTETUKMN.

AnemeHTapHble YacTuLbl. OTKPbITUE NO3UTPOHA.

MeTogbl HabNOAEHNS Y PErUCTPaLLMN 3NEMEHTAPHbIX YaCTULL.

PyHAaMeHTa/IbHbIE B3aMOLENCTBUA. EAUHCTBO (PU3NYECKOIN KapTWHbI MUpa.

TexHMYecKne yCTPOMCTBA M NPaKTUYECKOe MPUMEHEHMe: A03MMETP, Kamepa BuibCoHa,
AepHbIN peakTop, aToMHas 6omba.

Jlemoncmpayuu

CUYETUMK MOHU3NPYIOLLNX YacTuL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

VccnepgoBaHue TpekoB YacTul, (Mo rotosbiM hoTorpaguam).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

JTanbl  pasBuUTUA  acTpoHoMuu. [IpuknagHoe W MUPOBO33PEHYECcKoe  3HayeHue
acTpPOHOMUMN.

Bug 3BE34H0Oro Heba. Co3Be3aus, ApKMe 3BE34bl, NIaHETbIl, UX BUAUMOE [BUKEHNE.

ConHeyHas cuctema.

ConHue. ConHeyHasa akTMBHOCTb. WICTOYHMK 3Hepruv ConHUA M 3BE34. 3BE3fAbl, UX
OCHOBHbIE XapaKTEPUCTUKW. [lmarpaMma «CMeKTPa/bHbIi KnacC — CBETMMOCTb». 3BE3Abl
rNMaBHON nocnefoBaTeNlbHOCTU. 3aBMCUMOCTb «Macca — CBETUMOCTb» [Ns 3BE3[ [NaBHON
rnocnefoBaTeflbHOCTU. BHyTpeHHee CTpoeHWe 3BE3a. CoOBpeMeHHble MNpefcTaBleHus o
NPONCX0XAEHUN 1 3BoNOLUNN CoNHUA Y 3BE34. JTanbl XXWU3HN 3BE3A,

MneuHblili MyTb — Hawa ManakTyKa. MonoxeHve n apvxeHne ConHua B Manaktuke. Tunbl
ranakTuk. Pagnoranaktukn 1 Keasapbl. YepHble Abipbl B A4pax ranakTuk.

BceneHHas. PacwuvpeHune BceneHHoi. 3akoH Xabb6na. PasberaHue ranaktuk. Teopus
bosnbLuoro B3pbiBa. PeNMKTOBOE MU3yYeHue.

MacwTabHast CTpyKTypa BceneHHoli. MeTaranakTumka.

HepeLéHHble Npo6/1eMbl aCTPOHOMUMN.

Yuenuueckue nabnooenus

HabntoeHna HEBOOPYXKEHHBLIM T/1a30M C MCMO/b30BaHWEM KOMMbIOTEPHbLIX MPUIOXKEHNI
[N19 onpesenieHns NnosoXKeHUs HebeCHbIX 0ObEKTOB Ha KOHKPETHYHO AaTy: OCHOBHbIE CO3Be3aus
CeBepHOro nonyLuapuns n apkue 3sesgpl.



HabntoaeHns B Teneckon J1yHbl, nnaHeT, MneyHoro MNyTu.

O6o0maronee NoOBTOpeHNe

Ponb (PM3MKM M aCTPOHOMUM B 3IKOHOMMWYECKOW, TEXHOMOMMYECKOW, COLUaIbHON W
3TMYECKON chepax [AeATeNIbHOCTM YeloBeKa, Pofib W MecTo (PM3MKUM W acTPOHOMUM B
COBPEMEHHO Hay4yHOW KapTWUHE Mupa, Pofib (PU3NYECKOW Teopum B  (POPMMPOBAHUM
NpeAcTaBNeHNA 0 (IU3NYECKON KapTUHE MMPa, MECTO (IM3NYECKOI KapTWUHbI MUpa B 06LLEM psgy
COBPEMEHHbIX eCTeCTBEHHO-HAY4YHbIX MPeACTaBIeHNA O NPUPOJE.

MexknpeaMeTHbIe CBSI3H

N3yueHne Kypca m3nky 6a30BOro ypoBHA B 11 Kracce OCYLWECTBAAETCA C YYETOM
CoflepXaTenbHbIX MEXMpPeAMETHbIX CBA3eM C KypcamMu MaTemaTuKku, Ouonormun, Xumuu,
reorpamm 1 TeXHOMOrnN.

Medcnpeomemuvie nousimusi, CBA3aHHbIE C W3YYeHWEM METOLOB Hay4yHOro MO3HaHUS:
SBNIEHME, Hay4HbIM (akT, runoTesa, (M3MYecKas BeMMUMHA, 3aKOH, Teopus, HabnogeHue,
9KCMEPUMEHT, MOLENMPOBaHNe, MOAEb, N3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWUIA, TPUFOHOMETPUYECKNE (DYHKLMUN: CUHYC,
KOCUHYC, TaHreHc, KOTaHreHC, OCHOBHOE TPWUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
MPOEKUMM Ha OCM KOOPAMHAT, C/OXEHMe BEKTOPOB, MPOM3BOAHbIE 3/1EMEHTAPHbIX (YHKLWNA,
NpU3HaKky Nogobus TpeyronbHWUKOB, ONpeaeneHne NaoLwaam naocKuX puryp n oobéma Ten.

Buonoaus: 3neKTpUYeCKUe SABMEHWUS B XKMBOW MPUPOAe, KonebaTenbHble ABWKEHUS B
XXVMBOW NpupoAe, ONTUYECKME SBMIEHUA B XXMBOW NpuUpoAe, AENCTBME pafuauuy Ha XXuBble
OpraHu3mbl.

Xumus: CTPOEHME aTOMOB W MOJIEKY/, KpUCTaInyeckas CTPYKTypa TBEpAbIX Ten,
MexaHM3Mbl 06pa30BaHNA KPUCTA/IIMYECKOW PELLETKI, CNEKTPa/IbHbIV aHan3.

Teoepausi: MarHUTHble Notoca 3eMnu, 3a1eXXN MarHUTHLIX Pyf, (POTOCHEMKA 3eMHOW
MOBEPXHOCTU, NpeSCcKazaHye 3eMIETPACEHNI.

Texnonoaus: NTMHUW 3NEKTPONepeaay, reHepaTop nepeMeHHOro ToKa, 3M1eKTpoABuraTesib,
WHOYKUMOHHAA Meyb, pagap, pagvmonpuéMHUK, TenieBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMOHHBIV annapart, BOIOKOHHAs ONTWKa, CONHeYHas baTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHne yue6HOro npeameta «dusmKa» Ha YPOBHE CPeAHero 06Lero 06pa3oBaHusA
(6a3oBblli  YpOBEHb)  [OMKHO  0GECNeuUTb  AOCTUMDKEHWE  CNEAYHLMX  IMYHOCTHBIX,
MeTanpeAMETHbIX 1 NPeaMeTHbIX 06pPa3oBaTe/bHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIbTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUS y4ebHOro npeameta «Pu3nKa» LOMKHbI OTPaXaTb
FOTOBHOCTb M CNOCOBGHOCTL 06YyYatoLLMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
NO3NLMEA NIMYHOCTW, CUCTEMOM LEHHOCTHbIX OpPUEHTAUM, MO3UTUBHLIX BHYTPEHHUX
yOeX/AEHNN, COOTBETCTBYIOLUMX  TPAAMUMOHHBIM  LEHHOCTAM  POCCUIACKOro  06LLEeCTBa,
pacLUMpeHMEe YXXM3HEHHOTO OMbiTa M ONblTa AEeATENIbHOCTN B MPOLECCE peann3almm OCHOBHbIX
HarnpaB/EHNIA BOCNUTATE/IbHOW AeATENIbHOCTMW, B TOM YMC/E B YaCTK:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

ChOPMUPOBAHHOCTb  FPaXKAAHCKOM  NO3UUMM  00y4aloLLerocs Kak aKTUBHOMO U
OTBETCTBEHHOIO Y/eHa POCCUIACKOro O6LLECTBa;

MNPUHATE TPAAMLUMOHHBLIX OOLLIEYETOBEYECKMX TYMAHUCTUYECKUX U AEMOKpPaTUYECKMX
LIEHHOCTE;



FOTOBHOCTb BECTM COBMECTHYI [eATe/IbHOCTb B MHTepecax rpaKAaHCKOro o6LiecTsa,
y4acTBOBaTb B CaMOyrnpaB/eHny B 06pa3oBaTe/IbHON OpraHu3aLum;

YMeHMe B3aMMOAENCTBOBaTb C COLMaIbHbIMA WHCTUTYTaMW B COOTBETCTBUM C WX
(YHKUMSAMU 1 Ha3HAYEHWEM;

FOTOBHOCTb K N'YMaHWUTapHOIN 1 BOIOHTEPCKON [eATe/IbHOCTY;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

ChopMMPOBaHHOCTb POCCUIACKONM MPadXKAaHCKON MAEHTUYHOCTM, NaTPUOTU3MA,;

LLEHHOCTHOEe OTHOLLEHMe K rOCYAapCTBEHHbIM CUMBOSAM, [LOCTMXKEHWUSM POCCUINCKMX
YUYEHbIX B 001aCTV (IU3NKUN U TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

ChopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAaHWS, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTbL OLEHMBATL CUTYaUMIO U MPUHUMATb OCO3HAHHbIE PELLEeHUs, OPUEHTUPYACh
Ha MOpa/ibHO-HPaBCTBEHHbIE HOPMbI W LIEHHOCTW, B TOM YUC/ie B AeATENIbHOCTM YUEHOTO;

0CO3HaHMe NNYHOI0 BKMaja B MOCTPOEHME YCTOMYMBOI0 ByAYyLLEro;

4) ICTETUYECCKOI'O BOCIIMTAHUA

3CTETUYECKOe OTHOLUEHUE K MUPY, BK/IHOYAsA 3CTETUKY Hay4yHOro TBOPYECTBA, NPUCYLLErO
(h131YECKON HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpeC K pa3fMyHbIM cthepaM NpPogecCUOHANbHON  AeATeNlbHOCTU, B TOM  4uMCne
CBSi3aHHbIM C (M3MKOA M TEXHUKOW, YMEHWe COBepLlUlaTb OCO3HaHHbIA BblIGOP O6yayLlei
Npoeccmm 1 peasin3oBbliBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHUI0 Y Camo06pa3oBaHUI0 B 06/1aCTW (IU3UKKN Ha
MPOTSHXKEHWNN BCEW XMN3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

ChOPMMPOBAHHOCTb  3KOSIOFMYECKON KyNbTypbl, OCO3HaHWE TrN06a/IbHOr0 XapakTepa
3K0MI0rMYecKnX npobnem;

NNaHWpOBaHWEe U OCYLLECTBNEHNE AEVCTBUI B OKPYXKaKOLLE cpefe Ha OCHOBE 3HaHWA
LieNeil yCTONUMBOrO pa3BUTUS HYeNOBEYECTBa;

pacluMpeHre onbiTa AedaTeNbHOCTW  3KONOrMYECKOW HanpaB/eHHOCTM Ha  OCHOBE
NMEIOLLNXCS 3HAHWI NO (U3UNKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

ChOPMMPOBAHHOCTL  MMPOBO33PEHNS, COOTBETCTBYIOLLEFO COBPEMEHHOMY  YPOBHHO
pa3BUTUSA IN3NYECKOIN HayKM;

0CO3HaHMe LeHHOCTN Hay4HOW AesTeNbHOCTW, FOTOBHOCTb B NMPOLECCEe U3YYeHNs (PU3NKK
OCYLLLECTBNATbL MPOEKTHYIO M UCCNEA0BATENbCKYO AeATENIbHOCTb MHAMBMAYabHO W B TpyMne.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3zoBble JjornyecKkue eicTBUSA:
CamMOoCTOATe/IbHO (hOPMYNMPOBaTL U aKTyasM3upoBaTb Mpo6/emMy, paccmaTpuBaTth €é
BCECTOPOHHE;
onpefensaTb Lenn AedaTeNlbHOCTH, 3afaBaTb NapaMeTpbl U KPUTEPUU UX AOCTVKEHNS;
BbISIB/IATH 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPUBAEMbIX PU3NYECKNX SBMEHUAX;
paspabarbiBaTh MnaH pelleHns nNpobnemMbl ¢ Y4ETOM aHa/IM3a MMEIOLLUXCA MaTepuasibHbIX
N HemaTepuanbHbIX Pecypcos;
BHOCUTb KOPPEKTVBbI B [EATENIbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB LENAM,
OLleHMBaTb PUCKM NOCNEACTBUN AeATeNbHOCTH;
KOOPAVMHUPOBaTL W BbIMOMIHATL PaboTy B YC/IOBUSAX PeasibHOro, BUPTYasIbHOrO W
KOMOVHMPOBaHHOI 0 B3aMOeNCTBUS;
pa3BMBaTb KPeaTVBHOE MbILLIEHNE NP PELLEHWMN XU3HEHHbIX NPO6/IEM.



Bba3zoBble nccienoBareabCKHe eCTBHA !

BNafeTb Hay4yHON TEPMWHOMOTWEN, KMHOYEBLIMM MOHATUSAMU U MeTohamn (DU3NYEeCKOW
HayKu;

BNafeTb HaBblkaMK y4eBHO-UCCNef0BaTEIbCKOM M MPOEKTHON AeATeNbHOCTM B 06/1acTu
(PM3MKK, CNOCOBHOCTLIO Y TOTOBHOCTLIO K CAMOCTOSATE/IbHOMY MOWCKY METOAO0B peLleHuns 3afa4
(PM3NYECKOr0 cofiepXKaHus, NPYMEHEHNIO Pa3/IMYHbIX METOLOB NO3HAHWUS;

BfafeTb BUAAMU [eATeNlbHOCTU MO MNOMYYEHUKO HOBOMO 3HaHWA, ero WHTeprpertaluu,
npeobpasoBaHN0 M MPUMEHEHWUIO B Pa3/INYHbIX Y4YeOHbIX CUTyauusx, B TOM uucrie npu
CO3JaHNMN y4eOHbIX NPOEKTOB B 061aCTV (IU3UKU;

BbIABNATL MPUYNHHO-CNEACTBEHHbIE CBA3W W aKTyasinM3vMpoBaTb 3afady, BblABUraTb
rmnoTesy eé pelleHns, Haxo4uTb aprymeHTbl N8 [OKasaTe/lbCTBa CBOWX YTBEPXKAEHWN,
3afaBarb NapamMeTpbl U KPUTEPUU PELLEHUS;

aHa/IM3MpoBaTh MOJMlYYEHHblIE B XO4e pelleHns 3afauv  pe3ynbTaTbl, KPUTUYECKU
OLIeHMBATb MUX LOCTOBEPHOCTb, MPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX YC0BUSAX;

CTaBUTb M (POPMYNMPOBaTb COBCTBEHHbIE 3afavyM B 06pa3oBaTe/lbHON AesTeNbHOCTM, B
TOM YmC/ie MPU U3YHeHUN (DU3NKMK;

[jaBaTb OLEHKY HOBbIM CUTYyaLMsAM, OLeHBaTb NPUOBPETEHHLIN ONbIT;

YMETb NEPEHOCUTb 3HaHWSA MO (PU3MKE B MPAKTUYECKYHO 06/1aCTb XXMU3HEAEATENbHOCTHY;

YMETb MHTErpUpOBaTh 3HAHUA U3 PasHbIX NPeAMETHbIX 06/1acTei;

BblABUraTb HOBbIE NAEWN, Npeasiaratb OPUrMHaIbHbIE MOAXOAbI U PeLLIeHUS;

CTaBWUTb NPOBGNEMbI U 3afa4K, JOMYCKatoLMe anbTePHATUBHbIE PELLEeHNS.

PabGora ¢ undopmanmeii:

B/1afleTb HaBblKamMy MOMyYeHUS MH(opMaLMM (PU3NYECKOTO COAEPXKaHNA U3 UCTOUYHUKOB
pasHbIX TWUMOB, CAMOCTOATE/IbHO OCYLLECTBAATL MOUCK, aHain3, CUCTEMATU3aUMio W”
NHTEeprpeTauuio NHPOpPMaLUN pasinyHbIX BUAOB 1 (DOPM NpPeacTaBIeHus;

OLLeHMBaTb JOCTOBEPHOCTb MH(hOPMaLNK;

MCNONb30BaTb CPeAcTBa WHMOPMAUMOHHBLIX UM KOMMYHWKALMOHHBLIX TEXHOMOMNA B
PELLEHNN KOTHUTMBHbIX, KOMMYHWKaTUBHbLIX W OpraHu3auMOHHbIX 33fady C COo6NoAeHUeM
TpeboBaHWIn 3PrOHOMUKK, TEXHWUKM GE30MacHOCTU, TUIMEHbI, PECYPCOCOEPEXXEHNS, MPABOBbLIX U
3TMYECKMNX HOPM, HOPM MH(OPMaLMOHHO 6e30MacHOCTH;

co3/aBaTb TEKCTbl (PM3MYECKOro COAEPXKaHUS B pas3/IMyHbIX (opmaTtax C Y4YETOM
HasHa4YeHWs WHGopMauuM 1 LeneBon ayauTopuun, Bblovpas OMNTUMaIbHYKO — (hopMmy
NpesACTaB/IEHNS Y BU3YyasIU3aL 1.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC JeHCTBHUSA:

OCYLLECTBNATb 06OLLEHME Ha YPOKax (PU3MKM N BO BHE-YPOUHON AeATENbHOCTY;

pacrno3HaBaTb NPeANOChITKA KOHMKTHBIX CUTYaLUIA U CMSIrYaTb KOH(IMKTI;

pa3BEPHYTO M NOFMYHO M3naraTb CBOK TOYKY 3PEHMSI C UCMOSb30BaHNEM S3bIKOBbIX
CpeacTs;

MOHMMAaTb U UCMOMb30BaTb NPENMYLLECTBA KOMaHAHON U NHAMBUAYaNbHON PaboThl;

BblOMpaTh TEMATMKY W MEeTOAbl COBMECTHbIX AEACTBUIA C YY4ETOM OOLLUMX MHTEPEcoB
BO3MOXXHOCTEI KaXKAOro YsieHa KONeKTUBa;

NPUHMMATL LIeIM COBMECTHOW [AesTeNbHOCTM, OpraHun3oBbIBaTb M KOOPAMHMPOBATb
JECTBNA MO €€ AOCTMXKEHWMIO: COCTaBNATb MfaH AEWCTBUIA, pacnpefensiTb poan € Y4éToM
MHEHWI Yy4aCTHNKOB, 06CYX4aTb pe3ybTaTbl COBMECTHOW PaboThl;

OLleHMBaTb Ka4eCTBO CBOEr0 BKMada M KaKAoro y4aCTHMKa KOMaH/bl B OGLLMIA pe3ynbTaT
no paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEW C MO3ULMN HOBM3HbI, OPUTNHATILHOCTH,
NPaKTUYECKOWN 3HAYNMOCTMU;

OCYLLECTBNATb MO3UTUBHOE CTPaTermyeckoe MOBEAEHNE B Pas/INyHbIX CUTYyauusx,
NPOSIBNSATL TBOPYECTBO 1 BOOOGPAXKEHWE, ObITb MHULMATUBHBIM.



PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS
CaMOOPFaHI/BaHHH:

CaMOCTOATE/IbHO OCYLLEeCTB/IATb MO3HaBaTE/IbHYO [AeATeNbHOCTb B 06/1aCTU (DU3MKKU 1
aCTPOHOMWW, BbISIBNATL NPOGIEMbI, CTaBUTb U (DOPMYIMPOBaTb COGCTBEHHbIE 3aauu;

CaMOCTOATE/IbHO COCTaBMATb M/1aH PeLUeHUst PacYETHbIX M KauyeCTBEHHbIX 3afady, MiaH
BbIMOMIHEHNA MPaKTUYECKOW paboTbl C  YYETOM WMEHOLMXCA PecypcoB, COOCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoyTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

paclnpsATb paMKK y4ebHOro npeamMeTa Ha OCHOBE NINYHBIX MPeNoYTEHNI;

[enatb 0CO3HaHHbIA BbI6OP, aprymMeHTMpoBaTb ero, 6patb Ha ceb6si OTBETCTBEHHOCTH 3a
peLleHue;

OLeHMBaTb MPUOBPETEHHbIN ONbIT;

CnocobCcTBOBaTb (JOPMUPOBAHMIO U MPOSBMEHUIO 3pyAMLMM B 06M1acTM  (hU3MKMK,
MOCTOSIHHO NOBbLILLATL CBOV 06pa30BaTe/bHbIV 1 KY/bTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, 3MOIII/[0H3JII)HI>II7[ HHTCJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLWsM, BHOCUTb KOPPEKTWBbI B AeATENbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/NbTaToB LieNsaM;

BNafeTb HaBblKaMN NO3HaBaTe/IbHOM PethfieKCM KakK 0CO3HaHWA COBepLUaeMbIX AeNCTBUIA
M MbIC/TMTENbHBIX MPOLLECCOB, NX Pe3Y/bTaTOB 1 OCHOBaHWIA;

1CNoNb30BaTh NPUEMBI pedbieKCUK AN OLEHKN CUTYyauuu, Bbioopa BEPHOMO peLleHNs;

YMETb OLIEHNBATb PUCKWN N CBOEBPEMEHHO NMPUHMMATL PELLEHUS MO NX CHUKEHWIO;

MPYHUMATL MOTMBbI 1 apryMeHTbI APYTUX NPW aHann3e pesynbTaToB AesATeIbHOCTY,

NPUHMMaTb Ceb5, NOHNMas CBOWN HeJOCTaTKM N JOCTOMHCTBA,;

MPYHUMATb MOTMBbI 1 apryMeHTbI APYrMX NPW aHann3e pesynbTaToB AesATeNbHOCTY,

npun3HaBaTb CBOE NPaBO 1 NPaBO APYrMX Ha OLLUMOKN.

B npouecce OCTMXKEHWS TIMYHOCTHBIX pe3y/ibTaTOB OCBOEHMS MPOrpaMmbl No gusnke ans
YPOBHSI CpeAHero o6uero 06pasoBaHMsi y 06Yy4YatoLLMXCA COBEPLLUEHCTBYETCA 3MOLMOHAbHBbIN
WHTENNEKT, NpeAnonararoLnii copmMmnpoBaHHOCTb:

CaMOCO3HaHWS, BK/IHOYAKOLLEro CNOCOOHOCTb NMOHMMATb CBOE 3MOLMOHAIbHOE COCTOSHUE,
BUETb HanpaB/eHNs pa3BUTUA COBCTBEHHON 3MOLMOHaIbHON cthepbl, ObITb YBEPEHHBIM B Cebe;

caMoperynnpoBaHus, BK/THOYAIOLLEro CaMOKOHTPOb, yMeHwue npUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CMOCOBHOCTL afanTMPOBaTbCA K  3MOLMOHASIbHLIM
N3MEHEHUAM U NPOSBAATb TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHE MOTMBaUUW, BKIHOYUAKOLWEN CTPEMEHME K AOCTVXKEHMIO LEAN W yChexy,
OMNTUMM3M, UHULIMATUBHOCTb, YMEHWE [eNCTBOBATb MCXOASA M3 CBOMX BO3MOXHOCTEN;

aMnaTuK, BKKOYatOLLE CMOCOBHOCTb MOHMMATb 3MOLIMOHANIbHOE COCTOSIHWME APYruX,
YUMTbIBATb €r0 MPU OCYLLECTBNEHNN OBLLIEHUNS, CNOCOOHOCTL K COYYBCTBUIO U COMEPEXMBAHUIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLEHMS C APYrMM
noAbMK, 3a60TUTLCA, NPOSBNATL MHTEPEC U paspeLLaTb KOHMANKTBI.

NPEAMETHBIE PE3YJIBTATHBI

K KoHuy 06y4yeHns B 10 kaacce NpeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AO/MKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYAIOLLMXCH YMEHWIA:

[AEMOHCTPMPOBaTbL Ha NpuMMepax posib U MecTo (PU3MKN B (POPMUPOBAHUN COBPEMEHHO
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHWUKM W TEXHONOIMIA, B MPaKTUYECKOM
[eATeNbHOCTY N0AEN;

YUMTbIBATb TPaHMLbl MPUMEHEHUS M3YYeHHbIX (U3NYECKMX MOLeNeil: MaTepuasibHas
TOYKa, UHepuMasbHas cucTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, MAea/lbHbIN ra3, MOLeNu



CTPOEHMSA ra3oB, XXWUAKOCTEW N TBEPAbIX T/, TOYEYHbIA 3MEKTPUYECKUIA 3apag Npu peLLueHnn
(hn3nYecKmnx 3afay;

pacno3Haeatb (pU3nYeckme ABfeHNs (NPoLecchbl) U OOBACHATL MX Ha OCHOBE 3aKOHOB
MEXaHWKKN, MOMEKYNAPHO-KMHETUYECKO/ Teopun CTPOEHWS BELLECTBA W 3NEKTPOLUHAMUKMW:
paBHOMEpPHOe W pPaBHOYCKOPEHHOe MNPSIMOJIMHEAHOe [ABWXXKeHWe, CBOOOAHOe nafeHue Ten,
[BVKEHME MO OKPY)KHOCTW, WHepuus, B3aMmofeicTeune Ten, Audgysms, OpoyHOBCKOe
[BVWKEHVE, CTPOEHME >KNAKOCTEN W TBEPALIX Tes, U3MEHeHMe 06bEMa Ten Mpu HarpeBaHUK
(oxnaxgeHuu), TeN0BOe paBHOBECUE, UCNApPeHWe, KOHAEHCaUMs, NnaBneHne, Kpuctanamsaums,
KUMNeHWe, BIAXXHOCTb BO34yXa, MOBbILLEHWE AaBNeHUs rasa npu ero HarpeBaHUM B 3aKpPbITOM
cocyfie, CBA3b MexAy mnapaMeTpamy COCTOSHWA rasa B M30MpoLeccax, 3neKTpusaums Ten,
B3aMMO/eincTBMNe 3apafoB;

OMunCbIBaTb MeXaHWYeCcKoe ABVKEHWE, WUCMOMb3ysa (PU3NYECKMe BEIMYUHBI: KOOPAMHATA,
nyTb, NepemMeLLeHne, CKOPOCTb, YCKOPeHWe, macca Tena, Cuna, UMMNy/bC Tena, KMHeTUYecKas
3Heprusa, noTeHUManbHas 3HepPrus, MexaHuyeckas paboTa, MexaHuUyeckask MOLLHOCTb; Mpwu
OMMCaHMN MpPaBWIbHO TPaKTOBaTb (IM3NYECKUIA CMbICT  WUCMOMb3YEMbIX BEIMYMH, UX
0603Ha4YeHNA N eANHNLbI, HAXOANTb (HOPMY/bl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BENNUYNHY
C ApYyrvMu BeiMYnHamu;

OMuCbIBaTb W3YYeHHble TEMn/oBble CBOWNCTBA Ten W Tern/oBble SABMEHUSA, WCMOMb3YA
(bM3MYecKne BeNVYUHBLL [aBNeHWe rasa, Temnepatypa, CpefHsAs KUHETUYEeCcKas 3Heprus
Xa0TUYECKOrO ABWXKEHWA MOJEKYN, CpefHeKBagpaTUyHass CKOPOCTb MOJEKY/, KONNYECTBO
TeNNoTbl, BHYTPEHHAS 3Heprus, paboTta rasa, KOI@UUMEHT NONe3HOro AeicTBuA TEnaoBoro
ABUraTens; npy onucaHUm NpPaBubHO TPAKTOBATb (PU3NYECKNIA CMbIC/T UCTO/b3YEMbIX BENIUUH,
X 0603HAYeHMS W efVHUUbBI, HaXOAWUTb (POPMY/bl, CBA3bIBAOLME [AHHYHO (PU3NYECKYHO
BE/IMYMHY C APYrMU BEIMYNHAM;

OMMUCbIBaTb M3Y4YeHHbIE 3/IEKTPUYECKME CBOMCTBA BELLECTBA W 3MNEKTPUYECKME SBEHUNA
(npoueccbl), UCNob3ys PU3NYECKME BENMUMHDI: 3NEKTPUYECKUIA 3apsad, 3NEKTPUYECKoe Mose,
HanpPsHKEHHOCTb MONSA, MOTeHUMan, pPa3HOCTb MOTEHUManoB; MNpu  OMMcaHWM NpaBUbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMONb3YEMbIX BEIMYMH, WX O0603HAYEHWUS W eAUVHULbI;
yKa3blBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BEIMUUHY C APYTMMU BEIMYMHAMN;

aHaNM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHMS, UCMOMb3yA (UM3NYECKME 3aKOHbI U
NPUHLUKNGLI: 3aKOH BcemmpHoro TaroteHus, I, Il n 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MeXaHWUYeCKON 3Hepruun, 3aKoH COXpPaHeHUs UMNY/bCa, NMPUHLMN CynepnosuLum cui, NpUHUMN
paBHOMpPaBnA MHepLUasibHbIX CUCTEM OTCYETA, MONIEKYNSAPHO-KUHETUYECKYHO TEOPUIO CTPOEHUS
BELLECTBA, ras3oBble 3aKOHbI, CBA3b CPEAHE KUHETUYECKOW 3HepPrum TerjoBOro [BUXKEHUS
MONIEKYN C abCOMOTHOM TeMMepaTypoi, MepBbliA 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHEeHWs
3NEKTPUYECKOro 3apafa, 3akoH KynoHa, mpu 3TOM pasfivyath C/I0BECHYHO (POPMY/MPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaKeHue 1 ycnoBus (rpaHuLbl, 061acT1) NPUMEHUMOCTH;

06BACHATL OCHOBHbIE NPUHLMNbLI AEACTBUSA MalUMH, NMPUOOPOB N TEXHUYECKUX YCTPOMCTB;
pasnuyatb YCnoBms Ux 6e30MacHOro MCNob30BaHMS B MOBCEAHEBHOM XXN3HMU;

BbINOHATL 3KCMEPUMEHTbI MO WUCCNEeL0BaHNI0 (DU3NYECKUX SABMEHWIA M MPOLECCOB C
MCNONb30BaHMEM  MPSMbIX W KOCBEHHbIX  W3MEPEeHWin, npu  3TOM  (HOPMYNMpPOBaThb
npobnemy/sagadyy M runotesy Yy4ebHOro 3KcrepumeHTa, cobupaTb YCTaHOBKY U3
npeanoXeHHOro 060pyAoBaHNA, NPOBOAUTBL OMbIT U (HOPMY/IMPOBATL BbIBOAbI;

OCYLLECTB/IATL MPAMblE M KOCBEHHblE W3MePeHUs (HU3NYECKUX BEUYUH, MPU 3TOM
BblOMpaTh ONTUMaSbHBIA COCO6 M3MEPEHUA W UCMO/Mb30BaTb W3BECTHbIE METOLbl OLEHKK
MOrPeLLIHOCTEN N3MEPEHWIA;

nccnefoBatb 3aBUCMMOCTU  MeXAy (U3NYECKUMU BelMYMHAMU € UCMOJb30BaHUEM
NPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCMPOBaTb pPe3y/bTaTbl
MONYYEHHOM 3aBUCMMOCTU (PU3NYECKMX BEMIMYMH B BUAe Tabnuy v rpaukos, fenaTb BbIBOAbI
Mo pesynbTataMm UCCNef0BaHNS;



cobnofatb npasuna 6e30MacHOro Tpyja nNpu NPOBeLEHWM WCCNeA0oBaHWA B pamKax
Yy4e6HOro  3KCMepuMeHTa, Y4ebHO-UCCNefoBaTeNbCKOW U MPOEKTHOW  [AeATeNlbHOCTU  C
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOMNCTB U NabopaTopHOro 060pyA0BaHNS;

pellaTb pacyéTHble 3afaynM C SBHO 3aJaHHOM (PM3MYECKO MOLEeNbIo, UCNOMb3ys
(h13nyecKne 3aKOHbI 1 MPUHLMNGI, HA OCHOBE aHaM3a YC/IoBMA 33laum BbIGUpaTbh PU3NYECKYHO
MoZe/b, BblAeNATb (U3NYECKME BEIMUMHBI U (DOPMY/bl, HEOOXOAWMblE NS €€ peLueHus,
MPOBOAMTb PACYETLI 1 OLEeHMBATb PeaslbHOCTb MOJTYYEHHOTO 3HAYEHNSA (IM3UYECKOIN BENIMYMNHBI;

pellaTb KayeCTBEHHble 3afayn: BbICTpaMBaTb JIOTVYECKM HEMpOTVMBOPEUMBYHO LIEMOYKY
PacCcy>JeHWiA C Oropoi Ha N3yYeHHbIe 3aKOHbI, 33aKOHOMEPHOCTU 1 (PU3NYECKMe ABIEHNS;

MCNONb30BaTh MPU  pelieHnn y4ebHbIX 3afady  COBPEMEHHble  MH(OPMaLNOHHbIE
TEXHOMIOMMN AN NMOUCKA, CTPYKTYPUPOBAHWSA, WHTeprnpeTauuMm n npefcrasneHns yye6HOW U
Hay4YHO-NONYNAPHON WHGMOPMALMK, MNOMYYEHHOW W3 PasIMYHbIX MCTOYHWMKOB, KPUTUYECKM
aHaM31pPoBaTb NOMYYaeEMYH MH(OPMaLNIO;

NMPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX U 3apyBeXXHbIX YUYEHbIX-(M3NKOB B pasBUTUE
HayKK, 06bACHEHVE MPOLLECCOB OKPYXXAIOLLEr0 MUPa, B Pa3BUTUE TEXHWUKMN U TEXHOMOMNIA;

MCNONb30BaTh TEOPETUYECKMEe 3HaHUA MO (PU3VKe B MOBCEAHEBHOW >KU3HW ANA
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpubopaMmn N TEXHUYECKUMMN YCTPOMUCTBaMU, 1S
COXPaHeHUA 34,0P0Bbs U COOMOLEHNA HOPM 3KOMIOMMYECKOr 0 MOBELEHNS B OKPY>KAIOLLEN Cpefe;

paboTaTb B rpynrne C BbIMOJHEHNEM Pa3/INYHbLIX COLMAbHBIX POIER, NIaHMPOBaThL paboTy
rpynnbl, paunoHaNbHO —pacnpefensaTb  0083aHHOCTM W MaHMpPOBaTb  AeATeNbHOCTb B
HeCTaHAAPTHbIX CUTYyauMsX, afieKBaTHO OLEHMBATb BKNaJ KaXA0ro U3 y4acTHWKOB rpynmbl B
peLLeHre paccMaTprBaeMoi Npobemsl.

K KoHUy 06yuyeHns B 11 kjacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/KHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYAIOLLMXCA YMEHWIA:

[EMOHCTPMPOBaThL Ha Npumepax posib U MeCcTo (PU3UKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHWUKM W TEXHONOIMIA, B MPaKTUYECKOM
[eATeNbHOCTY NHOAEN, LLeN0CTHOCTb U eAUHCTBO (DU3NYECKOM KapTUHBbI MUPa;

YUMTbIBaTb IpPaHuLUbl MPUMEHEHWUA W3YYeHHbIX (U3NYECKUX MOJeNein: TO4YeYHbIN
ANEeKTPUYECKUIA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas Mofe/lb aToma,
HYK/IOHHas MOZe/lb aTOMHOIO iipa NP peLLeHnn PU3nYeckmx 3agad;

pacrno3Haeatb (U3nYeckme AefeHUs (NPoLEecchbl) U OOBACHATL MX Ha OCHOBE 3aKOHOB
3NEKTPOANHAMUKN N KBAHTOBOWN (PU3MKW: 3/M1EKTPUYECKas NpPoBOAMMOCTb, TEM0BOe, CBETOBOE,
XMMWUYECKOE, MarHUTHOe [elCTBMS TOKa, B3aUMOENCTBME MAarHUTOB, 3/1EKTPOMAarHUTHas
WHAYKUMA, [EeACTBUME MarHWTHOro Mnofs Ha MNPOBOAHMK C TOKOM W [ABWXKYLLMIACA 3apsf,
3N1eKTPOMarHUTHble KonebaHWs 1 BOMHbI, MPAMO/IMHENHOe pacnpoCTpaHeHMe CBeTa, OTPaXKeHWe,
npenomieHne, WHTepgepeHUmMs, AudpakuMs W nonspusauns cBeTa, AMCnepcus CBeTa,
(hOoTO3MEKTPUYECKMI 3deKT (hoTO3((heKT), CBETOBOE AaBNeHME, BOSHUKHOBEHWNE IMHENYATOrO
CMeKTpa aTomMa BOA0pOAa, eCTECTBEHHASA M UCKYCCTBEHHAsA pPafiM0aKTUBHOCTb;

ONuUCbIBaTb M3y4YeHHble CBOWCTBA BeLlecTBa (3/1EKTPUYECKME, MArHUTHbIE, ONTUYECKUE,
3NIEKTPUYECKYHO MPOBOAMMOCTb Pa3/INYHbIX Cped) M 3NeKTPOMarHUTHbIe ABneHns (Mpoueccol),
NCNonb3ys (U3NYECKMEe BENNUMHDBI:  3NEKTPUYECKNIA 3apaf, CWla TOKa, 3M1EeKTPUYEcKoe
HanpsXeHne, 3/1eKTPUYECKOe COMPOTUBIIEHME, Pa3HOCTb NOTEHLNAN0B, 3NEKTPOABMXKYLLAA CUNa,
paboTa TOKa, WHAYKUMS MarHWUTHOro nons, cuna Amnepa, cuna JlopeHua, VHAYKTMBHOCTb
KaTyLLKKN, 3HEPrus 3/1eKTPUYECKOro M MarHWTHOro nosewr, nepuoj v yactota KonebaHuii B
Konebate/IbHOM KOHTYpe, 3apsf M cufia TOKa B MpoLecce rapMOHUYECKUX 3/1EKTPOMAarHUTHbIX
KonebaHui, (POKYCHOe pacCcTOfHME W ONTWMYecKas cufia fIMH3bl, NPU ONUCaHWM NPaBUbHO
TPakTOBaTb (PU3NYECKMIA CMbICST UCMO/b3YEMbIX BENYMH, WX OO03HAYEHWUS W efUHMLLbI,
YKasblBaTb (DOPMY/ibl, CBA3bIBAIOLLME AaHHYIO (DU3NYECKYIO BENNYNHY C APYTUMU BENNYNHAMM,

OMuCbIBaTb W3Yy4YeHHble KBAHTOBble ABMIEHWA W MPOLECChbl, WUCMOMb3ys (U3NYECKMe
BE/IMYMHBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJH, A/IMHA BOMHbI W 4acTOTa CBETa, 3HEeprus u
MMNYNbC (POTOHA, Mepuof mnosypacnafa, 3Heprus CBA3M aTOMHbIX f4ep, Npu  OnMcaHum



NpaBWIbHO TPaKTOBaTb (DMU3NYECKMIA CMbIC/T WCMOMb3YEMbIX BE/IMYUH, WX 0003HAYeHUs U
eVHNLbI, YKa3biBaTb (JOPMY/bl, CBA3bIBAIOLLME [AHHYIO (PU3NYECKYIO BENIMYMHY C APYruMu
BEIMYMHAMM, BbIYUCNATL 3HaYEHME (DU3NYECKONM BETMYUNHBI;

aHaM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHMUS, UCMO/Mb3yA (PU3NYECKME 3aKOHbI U
NpvHUMNbl:  3akoH OMa, 3aKOHbl MOCMEeOBaTe/IbHOr0O W MapanfeflbHOro  CoefyHEeHUS
MPOBOAHMKOB, 3aKOH J[bKoyns—JleHua, 3aKOH 3M1eKTPOMarHUTHOM  MHAYKUWMMW,  3aKOH
NPAMONMHEHOro pacnpocTpaHeHNUs CBeTa, 3aKOHbl OTPaXXeHUS CBeTa, 3aKOHbl MPeoM/IeHNS
CBeTa, YypaBHeHMe JiHWTeliHa AN (oTo3PdeKTa, 3aKOH COXPaHEHMSt 3HEPruu, 3akoH
COXpaHeHUsi UMMy/bCa, 3aKOH COXPaHeHUs 3MeKTPUYECKOro 3apsja, 3aKOH COXpaHeHWs
MaccoBOro 4mcna, noctynartbl bopa, 3aKOH pajMoakTMBHOrO pacnafga, npyv 3TOM pasinyartb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4YecKoe BblpaXeHue W YyCnosua (rpaHuubl,
061acTn) NPUMEHUMOCTH;

onpeaensTb HanpasfieHWe BeKTOpa WHAYKUUW MarHUTHOrO Mons MPOBOAHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOUTbL 1 ONUCHIBATL N300paXKeHNE, CO3aBaeMOe NIOCKUM 3epKasIOM, TOHKOI NIMH30M;

BbINOIHATL 9KCMEPUMEHTbI MO WUCCNeL0BaHUI0 (DU3NYECKMX SABNEHWIA U NPOLIECCOB C
MCNONb30BaHMEM  MPSMbIX UM KOCBEHHbIX  WM3MEPEHMWin: npu  3ToM  (HOpMYNMpoBaThb
npobnemy/safadyy M runotesy Yy4ebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
NpeaIoKeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/MPOBATL BbIBOAbI;

OCYLLECTB/IATL MPSAMbIE W KOCBEHHbIE W3MEpPeHUs (U3NYECKUX BENUYUH, NPU 3TOM
BbIOMpaTb ONTUMa/IbHbIA CNOCO6 M3MepPeHUs M UCMOMb30BaTb W3BECTHblE METOAbl OLEHKM
MOrpeLLIHOCTEN N3MEPEHNI;

nccnefoBaTb 3aBUCUMOCTU (PU3NYECKMX BEMIMYUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHMNIA:
NPy 3TOM KOHCTPYWMPOBAaTb YCTAHOBKY, (PUKCMPOBaTb pe3y/ibTaTbl MOJyYeHHOW 3aBMCUMOCTM
(hM3nYeCKMX BeNMUYMH B BMAE Tabnuuy W rpaukoB, fAenaTb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHus;

cobnogatb npasuna 6Ge3onacHOro Tpyga Npv NPOBEAEHUM WUCCNeAOoBaHWA B pamMKax
y4ebHOro 3KcnepumeHTa, Y4ebHO-UCCNEOBATENbCKOM W MPOEKTHOW  [eATeNbHOCTU €
CMNO/Ib30BaHVEM U3MEPUTENbHbIX YCTPONCTB 1 1abopaTopHOro 060pynoBaHus;

pewwartb pacyéTHble 3afayM C SBHO 3afaHHOW (U3NYECKON MOZAEeNbi, UCMOosb3ys
(hm3nyeckmne 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/n3a YCo0BuA 3afaqn BblompaTtb (hU3NMYECKYHO
MoZe/lb, BblAeNATb (YU3NYECKME BEIMUMHBI U (DOPMY/Ibl, HEOOXOAMMble AN eé peLleHus,
NMPOBOAUTbL PaCYETbI M OLEHMBATb PeaslbHOCTb MOTYYEHHOI0 3HaYEHUS (PU3NYECKON BETMUMHBI;

pelaTb KayeCTBEHHblE 3afayn: BbICTpamBaTb JIOTMYECKM HEMpPOTUBOPEUMBYHO LIEMOYKY
pacCyXeHu1in ¢ ONOPOI Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKME ABMIEHNS;

MCNONb30BaTb MPU  pPeLleHnn y4ebHbIX 3afad COBPEMEHHble  MH(OPMaLMOHHbIe
TEXHONOMMN AN MOWCKA, CTPYKTYPUPOBaHWSA, MHTEepnpeTauum n npeacTaBneHnst yvyebHoOW u
Hay4YHO-MOMYNSAPHOM MH(OpMaLuK, MOMYYEeHHOW W3 PasIMYHbIX WCTOYHUKOB, KPUTUYECKM
aHasM3MpoBaThb Noslydaemyto MHHoOpMaLMIo;

06BACHATb NPUHUWNbLI AENCTBUSA MaLIVH, NPUB0POB Y TEXHNYECKUX YCTPONCTB, pasinyathb
YCNOBMS NX 6e30MacHOr0 NCMob30BaHNS B NOBCEAHEBHOW XN3HM;

NPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX N 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKu, B 00BACHEHME NPOLECCOB OKPY>KAIOLLLEr0 MUPa, B Pa3BUTUE TEXHWUKM N TEXHONOT A,

MCNONb30BaTh TEOPETUYECKME 3HAaHWA N0 (PU3MKe B MOBCEAHEBHON XXWU3HW [AN1A
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpUbopaMmn N TEXHUYECKUMM YCTPOCTBaMU, 415
COXpaHeHMs 340p0Bbs 1 COOMOAEHNA HOPM 3KO/IOrMYECKOr0 NOBELEHUA B OKPYXKatoLLell cpeje;

paboTaTb B rpynmne c BbIMO/HEHNEM Pa3/INYHbIX COLMaNbHbIX POSeiA, NaHMPOBaTb PaboTy
rpynnbl, paunoHanbHO —pacnpegensTb  00583aHHOCTM W MNaHMPOBaTb  AeATEeNbHOCTb B
HecTaHAapPTHbIX CUTYyauusX, afeKBaTHO OLeHMBATb BKIAL KaXXA0ro M3 YYaCTHWKOB rpynmbl B
PELLEHNE paccMaTprBaeMol NPo6embl.
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. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
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WToro no pasgeny 7

bubnunoteka LIOK
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1. EpgwmHasa konnekumsa LLOP. MNpegmMeTHas Konnekumus «®usnka» http://school-
collection.edu.ru/collection
2. EcTecTBeHHO-Hay4Hble 3KCNepuMeHTbl — ®ursmka: Konnekums Poccuinckoro
0bLleobpasoBaTeibHOro noptana http://experiment.edu.ru
3. OTKpbITbIA KONNemK: Pusnka http://www.physics.ru
4.  DneMeHTbl: NONY/NAPHbIA calT 0 PyHAAMEHTA/IbHOW
Hayke http://www.elementy.ru
5. BsefeHuve B HaHOTexHonornn http://nano-edu.ulsu.ru
6. BupTyanbHblil (OHL, eCTECTBEHHO-HAYUYHbIX U HAYYHO-TEXHUYECKMX
adpekToB «IAhpekTnBHAA Pursnka» http://www.effects.ru
7. TaseTa «dusnka» M3gatensckoro goma «llepsoe
CeHTAbPs» http://fiz.1september.ru
8. Jlabopartopus 06y4veHus hn3nkmn n actpoHomun ICMO
PAO http://physics.ioso.ru
9. JlaypeaTbl HOGeNEBCKOM Npemun no uauke http://n-t.ru/nl/fz
10. Matepuasnbl Kaegpbl 06Lein pusnkn MI'Y um. M.B. JlomoHocoBa: y4ebHble
nocooums, oM3nyecKnii NPaKTUKyM, BUAEO- 1N KOMMbHOTEPHbIE
AeMOoHcTpaumn http://genphys.phys.msu.ru
11.Mup PU3nKn: feMOHCTPaLNUN (PU3NYECKUX
akcnepunmeHToB http://demo.home.nov.ru
12.06pa3oBate/ibHble MaTepuanbl No puanke T nm. A. .
Wode http://edu.ioffe.ru/edu
13.0HnaliH-Npeo6bpasoBaTeb eAMHNUL, M3MepeHus http://www.decoder.ru
14.MMopTan ecTeCTBEHHbIX HayK: ®Pu3nka http://www.e-science.ru/physics
15. MpoekT AFPortal.ru: actpodumaunyeckuii noptan http://www.afportal.ru
16.MpoekT «Bca usnkax http://www.fizika.asvu.ru
17. PelleHns 3aga4 13 y4ebHNKOB Mo (unsmke http://www.irodov.nm.ru
18.CamoTecTupoBaHue LIKONbHUKOB 7-11 KnaccoB 1 abUTYPUEHTOB MO
(hnsmke http://barsic.spbu.ru/www/tests
19.TepmoAMHaMUKa: 3NeKTPOHHbIN y4ebHMK No
(husmke http://fn.bmstu.ru/phys/bib/I-NET
20.Y'poku no monekynspHon quanke http://marklv.narod.ru/mkt
21.dun3nkam — npenogasaTensam u cTygeHTam http://teachmen.csu.ru
22.®Pu3mkKa B aHnmaumsx http://physics.nad.ru
23.®u3mKa B npeseHTaumax http://presfiz.narod.ru
24.®un3mkKa BOKpyr Hac http://physics03.narod.ru
25.Pu3mKa anig Bcex: 3agaum no gusmke ¢ peweHuamun http://fizzzika.narod.ru
26.Pu3mka.py: Cant gns yyawmxca v npenogasaTenei
(pn3nkn http://www.fizika.ru
27.®n3nKomN: B MOMOLLb HaunHaroLemy usmky http://physicomp.lipetsk.ru
28.7ApepHas qmsnka B VIHTepHeTe http://nuclphys.sinp.msu.ru
29.Bcepoccuiickas onMmnuaga LWKoNbHUKOB Nno uranke http://phys.rusolymp.ru



30.4mMcTaHUMOHHaa ofiMmnunaga no nsmke — TeNeKOMMYHUKALMOHHbIN
o6pasoBaTe/ibHbI NPoeKT http://www.edu.yar.ru/russian/projects/predmets/physics
31.4ncTaHUNOHHbIE 3BPUCTNYECKME ONMMNMaabl Mo

(hmsmke http://www.eidos.ru/olymp/physics

32.MOCKOBCKas pervmoHasnbHas oiMMnnaga LWKobHUKOB Mo

(hmsumke http://genphys.phys.msu.ru/ol

33.0TKpbITble MHTEPHET-0AUMNKAAbI Mo unsmke http://barsic.spbu.ru/olymp
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