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MOACHUNTENBbHAA 3AMNMNCKA

Mporpamma no ¢u3nke 6a30BOr0 YPOBHS Ha YPOBHe cpefHero o6uwero obpasoBaHUs
paspaboTaHa Ha OCHOBe MONOXeHW/W W TpeboBaHWA K pe3ynbTaTaM OCBOEHWS OCHOBHOW
obpas3oBaTenbHOM MporpaMmbl, npeacTaBneHHbIXx B ®PrOC COO, a Takke C Y4Yé€TOM
(hefiepanbHO  paboyeil nporpammbl BOCAWUTAHUA W KOHLEMUMM NpenofaBaHUs Yy4yebHOro
npegmeta «®usmka» B 06pas3oBaTe/lbHbIX — OpraHumsauusx Poccuiickoin — degepauum,
peannsyoLLMxX OCHOBHble 06pa3oBaTe/ibHble NPOrpaMmbl.

CofepxxaHve nporpaMmbl MO (PU3MKE HanpaBneHO Ha (OPMUPOBAHWE eCTECTBEHHO-
Hay4YHO KapTuHbI Mupa obydyarowmxcs 10-11 knaccoB npu 06yyYeHUM UX PU3MKe Ha 6a30BOM
YPOBHe Ha OCHOBE CMCTEMHO-AeATe/IbHOCTHOro noaxoga. MNporpamMma no (u3nke COOTBETCTBYET
TpeboBaHmasm ®IrOC COO K nnaHUpyembIM JIMYHOCTHbLIM, NPEeAMETHbIM U MeTanpeaMeTHbIM
pe3ynbrataM 00y4YeHWs, a TakXke Yy4uuTbiBaeT HEOOXOAMMOCTb peanm3aumm MeXnpeameTHbIX
cBA3eli (PU3NKM C eCTeCTBEHHO-HayYHbIMW Y4yebHbIMK MpegmeTaMu. B Heli onpegenstoTcs
OCHOBHbIE Lenn n3yyeHUs (U3MKM Ha YPOBHe cpefHero obuiero obpas3oBaHuUs, niaHUpyemble
pe3ynbTaTbl OCBOEHUS Kypca (U3MKW: JIMYHOCTHble, MeTanpeameTHble, MNpeaMeTHble (Ha
6a30B0M YpOBHe).

Mporpamma nNo u3nKe BK/IOYAET:

* nnaHupyemble pe3ynbTaTbl OCBOEHUA Kypca (PU3NKM Ha 6a30BOM YPOBHE, B TOM 4YucCne

npeaMeTHble pe3ynbTaTbl N0 rofam 06yyeHus;

e cofepxaHue y4yebHOro npegmeta «®@usmka» no rogam o6yyeHus.

®Pun3mnKa Kak Hayka 0 Hambonee 06LLMX 3aKOHAX NMPUPOAbI, BbICTyNas B KauyecTse y4ebHOro
npeiMeTa B LUKOJIE, BHOCUT CYLLECTBEHHbIV BKMaJ B CUCTEMY 3HaHWUI 06 OKpyXXatoLleM Mupe.
LLIKOMbHBIA  KypC (DM3MKM - CUCTEMOOGpa3yroLmii A1 eCTECTBEHHO-HAYUHbIX Y4YeOHbIX
npeaMeToB, MOCKOMbKY (PU3NYECKME 3aKOHbI /IeXXaT B OCHOBE MPOLECCOB U ABNEHUNA, N3yYaeMbIX
XUMUeli, buonorueid, (usnM4eckoil reorpamein n acTpoHoMMeir. Mcnonb3oBaHWe U aKTUBHOE
NPUMeHeHWe (MU3NYECKUX 3HAHWI oOnpefenseT XapakTep W pas3BUThe pasHOobpasHbIX
TEXHONOTNA B Cepe 3HepPreTUKM, TPaHCNOPTa, OCBOEHWUS KOCMOCA, MONYYEeHUS HOBbIX
mMaTepuanos € 3afjaHHbIMK CBOWCTBaMU U ApYrux. M3yyeHme u3nMkmM BHOCUT OCHOBHOW BKNaf B
(hopMMpoBaHMe eCTECTBEHHO-HAYUYHON KapTUHbI Mupa 06yyatoLimxcs, B hOpMUpOBaHMe YMeHWI
MPUMEHATb Hay4YHbI METOZ, NO3HAHUA NPU BbINOHEHUN UMUK YUYEOHbIX UCCNEA0BAHNIA.

B ocHOBY Kypca (hu3nKu Ans ypoBHS cpeaHero obuiero o6pasoBaHUsi MONOXEH pPsig Maen,
KOTOpble MOXHO paccMaTpuBaTh KakK NMPUHLMUMbI €r0 NOCTPOEHUS.

WNpea uenocTHOCTU. B COOTBETCTBUM C Held KYpC AIBNAETCSA NOMMYECKN 3aBEPLUEHHBIM, OH
COAEPXMNT mMaTepuan M3 BCeX pas3fenioB (PM3MKKM, BKIKOYAET Kak BOMPOChlI KMACCUYECKOW, Tak u
COBPEMEHHOIN (hU3UKMN.

WNpes reHepanusauumn. B cOOTBETCTBUM C Hell MaTepuan Kypca Quankn 06beUHEH BOKPYT
(bm3nyecknx Teopuin. Bepywium B Kypce fABNAfeTCA (DOPMUPOBAHWE MNpPeACTaBNeHUA o
CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLecTse 1 Mnore.

Npes rymaHnTapusaumn. E€ peanusaumsa npegnonaraet UCMosib3oBaHWe rymaHuUTapHOro
noTeHumMana uU3nNYeckoi Hayku, OCMbICIEHNE CBA3W Pa3BUTUA (IU3UKKU C pa3BUTUEM OOLLECTBa,
a TaKXe C MUPOBO33PEHYECKUMWN, HPABCTBEHHbLIMU 1 3KONIOrMYECKUMY MPOo6eMamu.

N pea npuknagHoii HanpaeneHHocTW. Kypc gunsnku npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYTOM TEXHUYECKUX U TEXHOMOTMYECKNX NPUOXKEHWNIA N3YUYEHHbIX TEOPUIA N 3aKOHOB.

Npes akonormsauum peanvsyeTcs MNOCPeLCTBOM BBELEHWUA 3/1EMEHTOB COJAepXXaHus,
MOCBALLEHHBLIX 3KONOrMYeCKUM npobremMaM COBPEMEHHOCTU, KOTOpble CBA3aHbl C pa3BUTUEM
TEXHUKWN N TEXHONIOTUI, a TakxKe 06CyXaeHNs Npo6semM pauroHaibHOro NPUpPoLonosib30BaHNA 1
3KONOrmnyeckol 6e30nacHoOCTy.

CTep>XHeBbIMU 3N1eMeHTaMM Kypca (PU3MKM Ha YpOBHe cpegHero obulero obpasoBaHus
ABNAOTCA (husmyeckme Teopun ((hopmMmpoBaHME NPEACTaBAEHUA O CTPYKTYpe MOCTPOeHMs



(msnyeckoli Teopun, ponn  (yHAAMEHTANbHbIX 3aKOHOB W MPUHLUMNOB B COBPEMEHHbIX
NpeacTaBNeHUAX O MPUpPoAe, FpaHMLAXx MPUMEHUMOCTU Teopwid, Ans OnucaHus ecTecTBEHHO-
HayU4HbIX SIBMIEHWIA 1 NPOLLECCOB).

CUCTEMHO-AeATeNbHOCTHBIN MOAX0S B Kypce (DU3MKK peann3yeTcsa Mnpexzaie BCero 3a CUET
opraHusauuy sKcnepuMeHTaNbHOW feATeNlbHOCTM obyuvatowmxcs. [ns 6a30BOro ypoBHsa Kypca
(PLINKM - 3TO UCMOMb30BAHME CUCTEMbl (PPOHTAIbHLIX KPaTKOBPEMEHHbLIX 3KCMEPUMEHTOB W
nabopaTopHbIX paboT, KOTOpble B nNporpamMme no ¢u3nke 06beAWHeHbl B O6LWWIA CNNCOK
YUYEHNYECKMX MPaKTUUeCKnX paboT. BbifeneHne B yka3aHHOM nepeyHe n1abopaTopHbiX paboT,
MPOBOAMMBIX AN KOHTPONA W OLEHKW, OCYLLEeCTBASAETCA Yy4vacTHMKaMu 06pa3oBaTeslbHOro
npoLecca Ncxoas U3 0CO6eHHOCTEN NaHMPOBaHNUA U OeHaleHUs KabuHeTa usmkun. MNpu aTom
obecneuynBaeTess OBfafieHNe obyyaroWwMMUes YMEHUAMW MPOBOAUTL KOCBEHHbIE W3MEPEHUS,
NCCnefoBaHNA 3aBUCMMOCTEN (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKe
NPesNoXKEeHHbIX TUMOTE3.

Bonbluoe BHUMaHWE YAeNnseTca peLleHno pacyETHbIX M KavyecTBEeHHbIX 3adady. Mpu aTom
ANS PacYETHbLIX 3afa4 NPUOPUTETOM SABASKOTCA 3afayn C ABHO 3afaHHON (hM3NYECKOM MOJESbIO
MO3BO/IAIOLLME MPUMEHSATb W3YUYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTU KakK U3 Of4HOro pasfena
Kypca, Tak U MHTErpupysa 3HaHWa 13 pasHbiX pa3fenos. 15 Ka4yeCTBEHHbIX 3a4ay NMPUopuTeTOM
ABNAIOTCA 3afaHnA Ha O0O0bACHEeHVWEe NPOTEeKaHWs (U3NYECKMX SBMEHWA W MPOLECCOB B
OKpY)XatoLLen XunsHu, Tpebyrowne Bbibopa (PM3MYECKOR MOLeNM ANns cuTyaumm npakTuKo-
OPUEHTUPOBAHHOI0 XapakTepa.

B cooTtBetctBUM ¢ TpeboBaHusMn ProC COO K MarepuanbHO-TEXHUYECKOMY
obecneyeHno y4yebHOro mnpouecca 6a3oBblii YpOBEHb Kypca (IM3MKM Ha YPOBHE CpefHero
o6LLero obpasoBaHWA LO/MKEH M3y4yaTbCA B YCOBUAX MPEAMETHOro KabuHeta (M3VMKU UK B
YC/IOBUSAX UHTErPUPOBaHHOro KabuHeTa NpeMeToB eCTeeTBEHHO-Hay4YHOro uukna. B kabuHete
(PM3MKM LOMKHO ObITb HE0OX04MMOEe nabopaTopHOe 060pYyL0BaHUE A5 BbIMOMHEHUS YKa3aHHbIX
B nporpaMMe no (U3MKE YYEHWYEEKUX MNPaKTUYecKUx paboT M AeMOHCTPaLMOHHOe
obopypoBaHue.

[emoHcTpaunoHHoe o6opynoBaHve (OPMUPYETCH B  COOTBETCTBMM C  MPUHLUMOM
MWHWUMaSIbHOW [0CTaTOYHOCTM M 06ecrneynBaeT NOCTAHOBKY NepeyncieHHbIX B NporpaMme no
(hM3nKe KYeBbIX [LEMOHCTpauMil ANs WUCCNef0BaHWUSA M3y4vaemblX SABMIEHWA W NPOLECCOB,
IMMNNPUNYECKUX U (PYHAAMEHTaNbHbIX 32aKOHOB, UX TEXHUYECKUX NPUMEHEHWIA.

NabopatopHoe o060pyfoBaHUe A8 YYEHUYECKUX MPaKTUYecKux paboT (opmMupyeTca B
BUAE TeMaTMYeCcKMX KOMMNEKTOB W 0b6ecrneymBaeTcs B pacyérte OLHOrN0 KOMMJEKTa Ha [ABYX
obyyvatowimxca. TemaTuyeckume KOMMNeKTbl /1a60paTopHOro 060pYyL0BaHUSA [O/MKHbI  OblTb
MOCTPOEHbl Ha KOMMEKCHOM WCMO/Ib30BaHWM aHaioroBbiX M LU(POBLIX MPUOOPOB, a Takxe
KOMMNbIOTEPHbIX U3MEPUTENIbHbIX CUCTEM B BUAE LM(POBLIX NabopaTopuil.

OCHOBHbIMU LMy U3yUYeHNa (hu3nky B 06Lem 06pasoBaHuy ABNSAIOTCA:

* (opmupoBaHMe WHTepeca W CTPEMSIEHUS O0OyYaloWUXCs K HayYHOMY MW3Y4YeHUto

NPUPOAbI, Pa3BUTUE UX UHTENNEKTYaNIbHbIX U TBOPYECKNX CNOCOOHOCTEMN;
* pasBuUTME NpPeACTaB/EHMIA O Hay4yHOM MeTofe MO3HaHWA U (hopMUpOBaHue
MCCNeL0BaTeNbCKOro OTHOLLEHUS K OKPY)XKAOLLNM ABMIEHUAM,;

* (opMuMpOBaHME HAYYHOIO0 MMPOBO33PEHNA KaK pe3y/ibTaTa U3yyeHUss OCHOB CTPOEHUS

mMaTepum n (hyHLaMeHTabHbIX 3aKOHOB (U3UNKW;

e (hopMUpOBaHME YMEHNN 0OBACHATb ABNEHUS C UCNOJIb30BAHMEM (DU3NYECKUX 3HAHWIA 1

Hay4YHbIX [JOKa3aTeNbCTB;
* (hOpMMPOBaHWE NPEACTaB/IEHNI O PONN (U3NKUN AN PA3BUTUS [PYTUX eCTECTBEHHBIX
HayK, TEXHUKWN 1 TEXHOMOTNA.

JocTmxeHne 3TUX Leneil obecneynBaeTcs peLleHMeM CreayloLmnx 3ajady B npolecce

N3y4yeHnsa Kypca PU3NKM Ha YpoBHe cpedHero obuiero obpasoBaHus:



npuobpeTeHne cUCTeMbl 3HaHWUA 06 0OLMX PU3MYECKMX 3aKOHOMEPHOCTAX, 3aKOHax
Teopusax, BKOUas MexXaHuKy, MOMEKYNIAPHYIO (DU3NKY, 3NeKTPOSUHAMUKY, KBAHTOBYHO
(PM3NKY N 3IEMEHTbI aCTPOU3NKN;

e (hOpPMMpPOBaHUE YMEHWI NPUMEHATb TeOopeTUYecKMe 3HaHuUA [  O0O6bACHEHWSs
(PM3NYECKNX SBMEHWIA B NPUPOAE W ANA NPUHATUA MNPAKTUYECKUX pelleHuli B
MOBCELAHEBHOW XU3HW;

* OCBOEHME CMOCOO0B peLleHUs pas/IMYHbIX 3afay C ABHO 3afaHHOM (hU3NYEeCKOM
MOZeNblo, 3afady, noApasyMeBaloLMX CamMOCTOATe/IbHOe CO34aHue  (hUM3MYEecKoM
MOAe/Nn, afleKBaTHOWN YCNOBUAM 3ajauu;

MOHUMaHWe (U3NYECKUX OCHOB W MPUHLUMMOB AENWCTBUSA TEXHUYECKUX YCTPOWCTB W
TEXHONOTMYeCKNX MPOLLECCOB, UX BNAHNA Ha OKPYXAKOLLYHO Cpesy;

OBflafieHNe MeTofaMn CaMOCTOATE/IbHOro MAaHUPOBAHUA U MPOBeLEHUSA (PU3NYECKUX
9KCNEepMMEHTOB, aHaaM3a W WHTepnpetauunm  MHGopMauuun,  onpeseneHus
[OCTOBEPHOCTM MOSYYEHHOr0 pe3ybTaTa;

e CO3JaHuWe yCnoBui AN pa3BUTUS YMEHMWIA NPOEKTHO-MUCCNeA0BaTENbCKON, TBOPYECKONA
[eaTeNbHOCTL.

Ha n3“eHne usnkn (6a30Bblii ypOBEHb) Ha YPOBHE epeAHEro o6uiero obpasoBaHus
oTBogmTcsa 136 yacos: B 10 knacce - 68 yacoB (2 yaca B Hegento), B 11 knacce - 66 yacos &2
yaca B Hefieno).

Mpepnaraemblid B nporpamMmme no usnke nepeyeHb 1abopaTtopHbIX U MPaKTUYECKUX paboT
ABNAETCA PEKOMEHAOBAHHbLIM, Yy4uTeNb [fenaeT BbIOOP NpoBefeHUs nabopaTopHbIX paboT K
OMbITOB C YYETOM UHAMBMAYASIbHBIX OCOBGEHHOCTEN 06YyYatoLMXCa.

COAEP>XXAHWE OBYYEHWNA
10 KNTACC

Pasgen 1. ®usmMka n MeTofbl HaAy4YHOIro NO3HaHUA
du3snkKa - Hayka o npupoge. HayuyHble METOAbl MO3HAHWA OKpyXKatollero mupa. Ponb
3KCNEepPUMeHTa 1 TeOpUX B MPOLLECCE NO3HAHWUA NMPUPOLbI. DKCMEPUMEHT B (IU3NKe.
MofenmpoBaHue (PU3NMYECKUX ABMEHMIA 1 npoueccoB. HayuHble runotesbl. ®Pusmuyeckue
3aKOHbI U Teopun. IpaHMLbl NPUMEHUMOCTH (U3NYECKNX 3aKOHOB. MpUHLMN COOTBETCTBUA.
Pofb M MecTo (u3nkn B (POPMMPOBAHWM COBPEMEHHOW Hay4HOW KapTWHbI Mupa B
NPaKTUYECKOWN AeaATeNbHOCTN NI0AEN.
JeMoHCcTpaunn
AHanorosble 1 LMGPOBbIE N3MEPUTENbHbIE MPUBOPLI, KOMMbIOTEPHbIE AATUNKW.

Pasgen 2. MexaHuka
Tema 1. KnuHemaTuka
_MexaHnyeckoe papukeHne. OTHOCMTENILHOCTb MeXaHU4YecKoro [smxeHnsa Cuctema
oTcuéTa. TpaekTopus.

MepemellleHre, CKOPOCTb (CPeAHss CKOPOCTb, MrHOBEHHAs CKOPOCTb) W YCKOpPEeHue
MaTepuaibHOW TOYUKM, UX MPOEKLMM HA OCK CUCTEMbI KOOPAMHAT. CNOXeHWe nepemeLleHnii v
CNOXeHne CKOpOCTen.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOSIMHENHOe ABMXKeHMe. [padmky 3aBUCMMOETM
KOOpAMHAT, CKOPOCTHW, YCKOPEHUA, NYTN N NepeMeLLeHNs MaTepranbHOM TOYKIN OT BPEMEHMN.

CB060HOe NagieHne. Y CKOpeHne cBO60AHOM0 NajeHus.

KpnBonunHeiHoe [OBWKEHMe. [BMXKEHWe MaTepuanbHOW TOYKM MO OKPYXXHOCTU C
MOCTOAHHON MO MOAY/M0 CKOPOCTbIO. YrnoBas CKOPOCTb, /IMHEWHas CKopocTb. [lepuofg w
yacToTa obpalleHus. LieHTpoCcTpeMUTeNIbHOE YCKOPEHME.



TexHMYecKkne YCTPOCTBA W MNPAKTUYECKOE MPUMEHEHME: CMWAOMETP, [ABUKEHMe
CHapsA0B, LenHble N PeMEHHbIE Nepeaayun.

JemMoHCcTpaunn

Mogenb cMcTeMbl OTCUYETA, UANKOCTPALNA KNHEMATUYECKNX XapaKTepUCTUK ABVKEHMS.

Mpeobpa3oBaHue ABMXXEHWIA C MCMONb30BAHNEM MPOCTLIX MEXaHWU3MOB.

MageHne Ten B BO3AYXE U B Pa3peXXeHHOM MPOCTPaHCTBe.

HabntofeHne aBmxeHWs Tena, GPOLLIEHHON0 Nog Yr0M K FOPU30HTY M FOPU30HTaNbHO.

3mepeHune yCKOpeHUs cBOOGOLHOI0O NafeHuns.

HanpaBneHve CKOPOeTH Npu ABMXXEHWUM NO OKPY>KHOCTU.

YUeHNuecKunii aKkcnepuMeHT, nabopaTopHble paboTbl

N3yuyeHre HepaBHOMEPHOIO ABWKEHUS C LieNIblo OMpeaeneHms MrHOBEHHOM CKOPOCTU.

WccnefoBaHne — €OOTHOLIEHWA — MeXAy — NyTAMM,  NPOMAEHHbIMM  Tenom  3a

nocnefoBaTeNbHblE pPaBHble MPOMEXYTKM BPEMEHW MpPU  PaBHOYCKOPEHHOM [BWXKEHUU C
HayaNbHO eKOPOCTbO, PABHOI HY/HO.

M3yyeHune ABVKEHNA LWaprKa B BA3KOM XWAKOCTH.

V3yyeHune aBuKeHUs Tena, 6pPOLLIEHHOr0 ropu3oHTaNbLHO.

Tema 2. JuHamunka

_MpuHumn oTHocMTeNbHOCTU Manunes. MepBblid 3akoH HbloTOHa. VIHepLUpanbHbie CUeTembl
OTCYETa.

Macca “ena. Cwuna. [lpuHumn cynepnosvymn cun. BTopoli 3akoH HbloTOHa Ans
MaTepuasibHON TOYKN. TPeTuin 3akoH HbloTOHaA A1 MaTepraibHbIX TOYEK.

3aKoH BeeMUpHOro TaAroteHusa. Cuna Taxectu. MNepBas KOCMUYecKas CKOPOCTb.

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

TpeHue. Bugbl TpeHus (NOKOSA, eKONbXeHus, kadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHUs CKONIbXXEHUS U cuna TpeHnsa nokos. KoapguumneHT TpeHusa. Cuna eonpoTuBIeHNA
npu ABMXXEHUN Tena B XXUAKOCTU UK rase.

MocTynartensHOe 1 Bparuare/ibHoe ABUXeHVe abCoNOTHO TBEPLOro Tena.

~ MomeHT cunbl OTHOCWUTENBHO OCK BpalleHus. [1ne4o cunbl. YCnoBus paBHOBeCUs
TBEPAOro Tena.

TexHuyeckme YCTPOWCTBA M MPAKTUYECKOe MPUMEHEHME: MOALWMNNHUKKL, [LBUXEHWe
NCKYCCTBEHHbIX CMYTHMKOB.

JemMoHcTpauun

ABneHne nHepuunn.

CpaBHEHWe Macc B3aMMOAENCTBYHOLLUX TeN.

BTopoii 3akoH HbloTOHa.

M3mepeHue cun.

CnoxeHue cun.

3aBUCUMOCTb CUJbl YNIPYToCTU OT AehopMaLnu.

HesBecomocTb. Bec Tena npn yCKopeHHOM NnoAbeMe 1 NafeHnn.

CpaBHeHVe ennl TPeHUA MOKOS, KaYeHUS U CKONbXEHNS.

Yenosua paBHoBecusa TBEpLOro Tena. Buabl paBHOBecUs.

YUeHN4ecKnii aKCnepuMeHT, nabopaTopHble paboTbl

W3yueHune aBKeHUs GpyeKa No HaKMOHHOW MI0CKOCTH.

ViccnepgoBaHue 3aBUCUMOCTM CUN YNPYroCTW, BO3HWUKaKOLWMX B NPYXXWHE U Pe3VHOBOM
obpasLie, OT UX fehopmMaLmu.

WccnepoBaHve ycioBuin paBHOBECUS TBEPLOrO Tena, MMEIOLLEro 0eb BpaLleHus.

Tema 3. 3aKOHbI COXpaHeHUA B MexXaHNKe

MIMnynbc MaTepmanbHON TOUKKM (Tena), CUCTeMbl MaTepuasibHbIX ToYeK. MIMNynbeC cubl 1
N3MEHEHME UMMYbCa Tena. 3aKOH CoXpaHeHUa UMnynbca. PeakTUBHOE ABMXEHNE.

Pa6oTa cunbl. MOLLHOCTb CUMbI.



KunHeTnueckasa aHeprus matepuasbHONM TOUKW. Teopema 06 WM3MEHEHWW KUHETUYECKOM
3Heprum.

MoTeHuManbHas aHeprus. MNoTeHUManbHas 3Heprus ynpyro 4eopMmMpoBaHHON NPYXMHBI.
MoTeHuManbHasa aHeprus Tena 613N NOBEPXHOCTU 3eMAN.

lMoTeHUManbHble N HenoTeHUManbHble cubl. CBA3b PaboTbl HeMmoTeHUMaNbHbIX CU C
N3MEHEHNEM MeXaHNYECKON IHEPTUN CUCTEMbI Te/l. 3aKOH COXpPaHeHWUs MeXaHUYeCKOl SHepruu.

Ynpyrvie n Heynpyrue CTO/IKHOBEHWS.

TexHuYecKne YCTPOMCTBA U NPaKTUYECKOe MPUMEHEHME: BOAOMET, KONEP, MPY>XUHHbIV
MUCTONET, ABMXXEHUNE PAKET.

JeMoHCcTpaunu

3aKOH COXpaHeHUs UMMy bCa.

PeakTUBHOE [ABMXEHUE.

Mepexos NOTeHLMANbHOW 3HEPTUN B KNHETUYECKYIO 1 06paTHO.

YUeHUYeCKMiA aKCnepuMeHT, nabopaTopHble paboTbl

M3yyeHne abCONOTHO Heynpyroro ygapa C MNOMOLWLbKO [ABYX OAWUHAKOBbIX HUTAHBIX
MasTHUKOB.

WcecneposaHme cBA3M paboTbl CUMIbI C U3MEHEHMEM MEXaHWYECKOW 3Heprum Tena Ha
npumepe pacTAXeHNs pesMHOBOro XryTa.

Pasgen 3. MonekynspHasa usnka n TepMognHaMmnka

Tema 1. OCHOBbI MONEKYNAPHO-KMHET NYECKON Teopun

OCHOBHbIe NOM0XeHNUA MONEKYNAPHO-KUHETUYECKON TEOPMUM M UX OMNbITHOE 060CHOBaHMe.
BpoyHoBCKOe ABWKeHWe. [Audy3us. XapakTep [ABWKEHUS W B3aMMOAEWCTBMS  YacTul
BewlectBa. Mofenn CTPOEHMSA ras3oB, XWAKOCTEW W TBEPALIX Ten U 06bSACHEHME CBOWCTB
BellecTBa Ha OCHOBe 3TMUX Mogeneii. Macca u pasmepbl Monekyn. Konuyectso BelyecTBa
MocToAHHaA ABoragpo.

Tennosoe paBHOBecue. TemnepaTypa n eé nsmepeHue. LLikana Temnepatyp Llenbcus.

Mogenb ungeanbHoro rasa. OCHOBHOE YypaBHEHME MOJMEKYISAPHO-KMHETUYECKO Teopuu
naeanbHOro rasa. AGCONIOTHas TemnepaTypa Kak Mepa CpeAHel KUHETMUYECKON 3SHepruu
TenjoBoro [ABMXKeHWA 4YacTuy rasa. LWlkana Temnepatyp KefnbBUHA. [a30Bble 3aKOHbI.

paBHeHne MeHpeneeBa-KnanelipoHa. 3akoH [anbToHa. M3onpoueccbl B MaeanbHOM rase c

MOCTOAHHBIM KO/MIMYECTBOM BellecTBa. ['pagmyeckoe npepcraBneHne M30npoLLEeccoB: M3oTepma
n3oxopa, n3obapa. ’

TexHuYeckume yCTponcTBa U NpakTUYeckoe NpUMeHeHne: TepMOMeTp, B6apomeTp.

JeMoHCcTpaunn

OnbITbl, [l0Ka3sblBaloliMe [AWCKPETHOE CTPOEHWe BellecTsa, (oTorpaduu  Mosekyn
OpraHNYecKux COeJMHEHWNN.

OnbITbl N0 AU(KDY3NIN XKNAKOCTER 1 ras3os.

Mopgenb 6pOYyHOBCKOr0 ABUXEHNS.

Mogenb onbiTa LUTEpHa.

OnbITbl, AOKa3blBaKOLLNE CYLLECTBOBAHMNE MEXMOJIEKYIAPHOIO B3aMOLENCTBMS.

Mogesnb, unnCcTpupyroLWwas Npupoay LaB/eHUsA rasa Ha CTeHKM cocyaa.

OnbITbl, UNMKOCTPUPYIOLLME YPaBHEHNE COCTOAHNA UAeaIbHOro rasa, U3omnpoLeccsl.

YUYeHUYECKNl IKCNepUMeHT, nabopaTopHble paboThbl

OnpegeneHne Maccbl BO3gyxa B KﬂaCCHOUIZ KOMHaTe Ha OCHOBe W3MepeHMin 06bEMa
KOMHaThbl, AaB/eHns 1 TemMnepaTypbl BO34yXa B Heul.

ViccnepoBaHme 3aBMCMMOCTY MeXAy napaMeTpaMy COCTOAHUSA pa3peXxeHHoro rasa.

Tema 2. OCHOBbI TEPMOANHAMUKUN

TepmoguHaMmyeckas cucTeMa. BHYTpeHHAS 3Heprus TepMOAMHAMUYECKOW CUCTEMbl U
cnocobbl ee M3MeHeHUsA. KOnMyecTBO TeNOThbl U paboTa. BHYTpeHHAS aHeprus oLHOaTOMHOrO



naeanbHOro rasa. Buabl Tennonepefayn: Ten0NPOBOLHOETb, KOHBEKLUMA, N3yYeHUe. Y enbHas
Tenno&MKOCTb BellecTBa. KonmyecTso TennoTbl Npu Tenaonepesaye.

MoHsTHe 06 agmabaTHoM npouecce. [epBblli 3aKOH TepMoAMHaMUKK. [lpuMeHeHune
MepBOro 3aKoHa TepMOoAMHaMUKK K n3onpoueccam. I'pamnyeckas nHTepnpeTtaums paboTbl rasa.

BTopoii 3aKoH TepMoguMHaMMKK. HeobpaTUMoCTb MPOLECCOB B NPUpOSe.

Tennosble MalvHbl. MPUHUMNbI 4EACTBMSA TENMOBbIX MallnH. Npeobpa3oBaHnst IHeprum B
TennoBbIX MawnHax. KoapumumeHT none3Horo AencTBust TENNOBOM MalluHbl. Limkn KapHo u
ero Koa(hULUMeHT NosIe3HOro AeiCTBUA. IKOMOrnyeckne npobaembl TENJIOIHEPTETUKMN.

TexHuyeckme YCTpPOWCTBA W NPaKTUYECKOe MNPUMEHeHWe: [ABuratefls BHYTPEHHErO
cropaHus, 6bITOBON XONOANIbHUK, KOHAULMOHEP.

JemMoHCcTpaunu

i3MeHeHWe BHYTPEHHEN 3HEpPrum Tena Mpu COBEPLUEHUU pPaboTbl: BbiNeT MPOOKM U3

YTbIIKW MOA AENCTBMEM CXaTOro BO3AyXa, HarpeBaHue ajupa B NaTyHHOW TpyoOke MyTém
TpeHus (BUAEOAEMOHCTPALNS).

i3MeHeHMne BHYTPeHHe aHeprum (TemnepaTypbl) Tena npu Tennaonepegade.

OnbIT N0 afmabaTHOMY pacLUMpeHuto BO3ayxa (OMNbIT C BO3LYLUIHbIM OTH/BOM).

Mogenn napoBoit TypbUHbI, ABUraTenss BHYTPeHHEro CropaHuns, peakTMBHOIO ABUrartens.

YUYeHUYECKNIA 3KCNepUMEHT, nabopaTopHble paboTbl

3mepeHmne yaenbHOW TeNI0EMKOCTM.

Tema 3. ArperaTHble COCTOAHNA BellecTBa. dasoBble Nepexosbl

Mapoobpa3oBaHMe W  KOHAeHcauus. lKcnapeHue ¥ KuneHue. AGCOMOTHas U
OTHOCUTENbHAs BNXHOCTb BO3A4yXa. HacblleHHbI nap. Y AenbHas TennoTa napoobpasoBaHUs.
3aBMCUMOCTb TemnepaTypbl KAMEHNS OT 4aBNEHNUS.

TBéppgoe Teno. Kpuctannmyeckme n amopHble Tena. AHU30TPONKSA CBOMCTB KPUCTa//OB.
Xugkue kpuctannel. CoBpemeHHble MaTepuanbl. [nasneHve n KpucTannusauusa. YpgenobHas
TennoTa nnasnexHus. Cybnnmaums.

YpaBHeHVe TeNI0BOro 6anaHca.

TexHUYeckme YCTPOMCTBA W MNPAKTUYECKOe MNPUMEHEHUE: TUTPOMETP U TMCUXPOMETP,
KaslopuMeTp,  TEXHOMOrMW  MOSlYyYEeHMUS  COBPEMEHHbIX  MaTepuanoB, B TOM  4ucne
HaHOMaTepuasnos, N HAHOTEXHO/IOTUW.

JemoHCcTpauun

CBOICTBA HaCbILLEHHbIX MapoB.

KuneHue npu noHUXeHHOM [aBNeHUn.

Crnocobbl N3MepeHns BNaXXHOCTH.

HabntogeHvne HarpeBaHUs 1 NiaBaeHNsa KPUCTa//IMYeCKoro BeLLecTBa.

[eMoHCcTpaLma KpucTanios.

YUYeHUYECKNIA 3KCNepUMEHT, nabopaTopHble paboThl

N3mepeHre OTHOCUTE/IbHON BNAXXKHOCTY BO3AUCA.

Pasgen 4. SnekTpoguHammka

Tema 1. SnekTpocTaTumKa

dnekTpmzauma Ten. DNeKTpuueckuin  3apag. [Ba BuAa 3MEKTPUYECKMX  3apsLoB.
[MpOBOAHUKN, AN3INEKTPUKNA 1N NONYNPOBOAHNKN. 3aKOH COXPAHEHNSA 3NEKTPUUYECKOTO 3apsaja.

B3aumogelictBue 3apsgoB. 3akoH  KynoHa.  ToOYeuHblli  3MEeKTPUYeCKUid  3apsg.
JnekTpuyeckoe nose. HanpsaxEHHOCTb 3neKTpuyeckoro nond. [MpuHUMN cynepnosvymmn
3NEKTPUYECKNX Nonei. JINHUN HanpPSHXKEHHOCTW 31EKTPUYECKOTO MONS.

Pabota cwun anekTpocTaTuyeckoro nons. lloteHuyman. Pa3HOCTb  MOTEHLMaNoB
[MpOBOAHVKM U AN3NEKTPUKN B 3/1IEKTPOCTATUYECKOM none. [Ananekrpuyeckas NpoOHULLaeMOCTb.

ONeKTPOEMKOCTb. KoHAeHcaTop. 3NeKTPOEMKOCTb M/IOCKOr0 KOHAeHcaTopa JHeprus
3apsXKeHHOro KoHAeHcaTopa.



TexHU4Yeckme yCTpoOWCTBA M MPaKTUYECKOe MNPUMEHEHME: 3/1EKTPOCKOMN, 3/1IEKTPOMETP
3NeKTPOCTaTNYeckasn 3aliuTa, 3a3eM/eHWe 3NeKTPONpUGOPOB, KOHAEHCATOp, KOMMPOBasbHbIN
annapar, CTpyWHbIA NPUHTEp.

JeMoHCcTpauum

YCTPOWCTBO M NPUHLMUN AeACTBUSA 31EeKTPOMETpa.

B3avmopelicTBMe HadNeKTPU30BaHHbIX TeS.

DNEKTPMYECKOoe rose 3apsaXeHHbIX Terl.

[MpOBOAHUKN B 3/1eKTPOCTATUHYECKOM MOJIE.

JneKTpocTaTnyeckas sawmTa.

[N3NeKTpUKN B 3/1EKTPOCTATUHYECKOM MNOJE.

3aBMCMMOETb  3NEeKTPOEMKOCTM MJIOCKOTO0  KOHAeHcaTopa OT njowagn naactuH
paccTofHUA MeX4y HUMU U LN3NeKTPUYECKOW NPOHULAEMOCTHN.

SHeprusa 3apsXXeHHOro KoHAeHcaTopa.

YUeHNYECKNi1 3KCNepUMEeHT, nabopaTopHble paboThl

M3mepeHne 3/1eKTPOEMKOCTM KOHAEeHcaTopa.

Tema 2. [MOCTOAHHBIN 3NeKTPUYECKUI TOK. TOKM Bpa3nYHbIX cpegax

DNeKTPUYECKMIA TOK. YCNOBMSA CYyLLECTBOBAHUSA 3M1EKTPUYECKOTO TOKA. VICTOUHMKM TOKa.
Cwvina ToKa. [0CTOSIHHbIN TOK.

Hanps>keHne. 3akoH Oma Ans yyaeTka Lenu.

AneKTpuyeckoe COMpPOTUB/EHNE. YpaenbHoe COMPOTUBNEHMNE BeLLleCTBa.
MocneposartensHoOe, napannienbHoe, CMeLIaHHOe CoeANHEHNE NPOBOAHUKOB.

PaboTa anekTpn4eckoro Toka. 3akoH pkoyns-JleHua. MOLWHOCTb 3/IEKTPUYECKOrO TOKa.

DNeKTPOABMXKYLLAA CMNa U BHYTPEHHEE COMPOTMB/IEHNE METOYHUKA TOKa. 3akoH OMa ans
MOSHON (3aMKHYTOW) 3n1eKTpuyeckoii Lenu. KopoTKoe 3amblKaHue.

ONeKTPOHHasA NPOBOAMMOCTb TBEPAbIX METa/I0B. 3aBUCUMOCTb COMPOTUBIEHUSA METAINIOB
oT Temnepatypbl. CBepXnNpoBOAUMOCTb.

SNeKTpuYecknii ToK B Bakyyme. CBOICTBA 3/1EKTPOHHbIX MYYKOB.

A TonynpoBofgHUKK. Co6CTBEHHad U MpuUMecHas MNpPOBOAMMOCTbL NONYMPOBOLAHMKOB.

CaolicTBa p-n-nepexoga. MonynpoBoagHUKOBbIE NPMGOPBI.

ANeKTpuYecknii TOK B pacTBopax W pacnnaBax 3/eKTPOSIMTOB. JINEKTPOIUTUYECKAS
avccouymauns. INeKTponus.

AneKTpuyeekmnin Tok B razax. CamoCTOATENbHbIA 1 HECAMOCTOATENbHbIN pas3pas. MonHus
Mna3ma.

TexHuuyeckme yeTpoiieTBa M MPaKTUYECKOE MPUMEHEHME: amMnepMeTp, BONbTMETP,
peoctaT, WCTOYHUKM TOKa, 3NeKTpOoHarpesBaTeflbHble MNpPUMOOpPbl, 3NEKTPOOEBETUTENbHbIE
npubopbl, TEPMOMETP €ONpPOTUB/IEHUS, BaKyyMHbIA AMOA4, TepMUCTOPbl U (POTOPE3UCTOPBI,
NosynpoBOAHNKOBLIV ANOA, rasibBaHuKa.

JeMoHCcTpauum

Vi3mepeHne cubl TOKa 1 HAaMpPSXXeHUs.

3aBMCUMOCTb  CONPOTUB/EHNUA UWIUHAPUYECKMX MPOBOSHUKOB OT [ANWHBI, Nowaan
MonepeyHoro CeveHns n marepuana.

CMelllaHHOe COefJMHEHNe NPOBOAHNKOB.

Mpsamoe n3MepeHue 3NeKTPOABMXKYLLEel cuibl. KOpoTKoe 3amblkaHue rajibBaHW4ecKoro
3/1EMEHTA U OLEHKa BHYTPEHHEr0 CONPOTUBNEHNS.

3aBMerMOCTb eONPOTUB/IEHNSA METAINIOB OT TEMMeEPATYpbI.

[MpoBOAUMOCTb 3N1EKTPOJIUTOB.

VckpoBoli pa3ps 1 NpoBOAMMOCTb BO34YyXa.

OLHOCTOPOHHAA MPOBOAMMOCTb AMOAA.

YUeHNuYecKunii aKCnepuMeHT, nabopaTopHble paboTbl

M3yyeHune cmellaHHOro eoeiMHEH NS Pe3UCTOPOB.



N3mepeHne  3MeKTPOABMXKYLLEN  CUNbl  MCTOYHMKA TOKA U ero  BHYTPEHHEro
COMpPOTUB/IEHUS.

HabntogeHve anekTponnsa.

MexnpeLMeTHble CBA3U

N3yueHne kypca u3mky 6a30Boro yposHsa B 10 Knacce OCYLLECTB/AETCA C YYETOM
cofepXXaTe/lbHbIX MeXNpeaMeTHbIX CBA3eM C Kypcamu mateMaTuku, 6uonoruu, Xumuu,
reorpauu u TeEXHONOTUMN.

Me>KnpeaMeTHble MOHATUSA, €BA3aHHble € W3YYeHMEM MeTOLOB Hay4YHOro Mo3HaHWA:
AB/IEHME, HayuYHbliA (hakT, runoTesa, (HU3MYecKas BeMYMHA, 3aKOH, Teopws, HabnomeHwue,
9KCNepUMEHT, MOJeNMpoBaHue, MOLeNb, U3MepeHue.

MaTemaTuVKa: pelleHne CUCTeMbl YpaBHEHWIN, fMHelHas (yHKUMA, napabona,
runepbona, Ux rpagMkn U CBOWCTBA, TPUrOHOMETPUYECKME (DYHKLMN: CUHYe, KOCUHYE, TaHTeHC,
KOTAHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI W WX MNPOEKLMM Ha Ocu
KOOPAMHAT, CNOXEHNE BEKTOPOB.

Buonorusa: mexaHM4Yeckoe [BVXKeHWE B XXUBOW npupoge, Anddysns, ocmoc, TennoobmeH
XKMBbIX OPraHn3mMoB (Bufbl Tennonepefadn, TeNnoBoe PaBHOBECUE), 3NEKTPUUECKNEe ABNEHNS B
XWBOW Mpupose.

XUMUA: LUCKPETHOe eTpOeHMe BelleeTBa, CTPOEHME aTOMOB M MOJIEKY/, MOJb BELLEeCTBa,
MONsipHas Macca, TensoBble CBOWCTBA TBEPAbLIX T/, >XWAKOCTEM W ras3oB, 3/EKTPUYECKME
CBOWCTBa META/IIOB, 3/IEKTPO/IMTUYECKAA fMCCOLMALMNSA, ralbBaHNKA.

eorpadmsa: BNaxHOCTb BO3AyXa, BETPbI, 6apomeTp, TEpMOMETP.

TexHonornsi: npeobpa3oBaHne ABVKEHUI C UCMOMb30BaAHNEM MEXaHWU3MOB, YYET TPEHUS B
TEXHWKe, MOALMMHUKA, UCMONb30BaHME 3aKOHa COXpaHeHWs WMMNYNbCa B TEXHUKe (pakeTa,
BOAOMET W [pyrue), [ABWUraTeNb BHYTPEHHEro CcropaHus, naposas Typ6uHa, ObITOBON
XONOAUbHUK, KOHANLNOHEP, TEXHONOTMMN NONYYeHUS e0BPeMeHHbIX MaTepuanos, B TOM 4yuce
HaHOMaTepuasnoB, W  HaHOTEXHONIOMMMW,  3NeKTpocTaThyeekad  3alWmMTa,  3a3eMeHue
3NIEKTPONPUOOPOB,  KCEPOKC, CTPYMWHbIA  MNPUHTEP, 3NeKTpOHarpeBaTefibHble  NpUoopsl,
3/1EKTPOOCBETUTE/IbHbIE NPUOOPLI, FA/IbBAHUKA.

11 KNACC

Pasgen 4. SnekTpogmHamunka

Tema 3. MarHnTHoe nose. ANeKTPOMaArHUTHasA UHAYKLUSA

MocTosHHbIE MarHUTbl. B3avMopelicTBMe MNOCTOSIHHbIX MarHUMTOB. MarHuTHoe none.
BekTop MarHUTHOW MHAYKUMKX. TpUHLMN CYNeprno3nLmMm MarHUTHbIX NOMei. JIMHUM MarHUTHOM
MHAYKUMK. KapTuHa NMHWIA MarHUTHON MHAYKLUMX NONS NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nose MNPOBOAHMKA C TOKOM. KapTuHa NUHWA WHAYKUWM MarHMTHOro nons
O/MHHOTO NPAMOro NPOBOAHWKA W 3aMKHYTOrO KO/bLLEBOro MPOBOAHMKA, KaTyLUKN C TOKOM.
OnbIT 3pcTega. BzammopeicTBre NPOBOAHNKOB C TOKOM.

Cwuna Amnepa, eé Moaynb U Hanpas/ieHne.

Cuna JlopeHua, €& Moaynb W HanpaBneHue. [BWKEHME 3apsHKEHHON uvacTuubl B
OZIHOPOAHOM MarHUTHOM none. Pa6oTa cunbl JlopeHua.

fBNeHWe 3MeKTPOMArHMTHOM WMHAYKUMW. T1OTOK BEKTOpa MarHWTHOW WHAYKLUAW.
SNeKTpPoABMXKYLLAA enna MHAYKLMN. 3aKOH 31eKTPOMAarHMTHON MHAYKunn Papages.

BuxpeBoe 3nekTpuyeckoe nose. INEKTPOABMXKYLLAA cuia WHOYKUMM B TMPOBOAHUKE,
LBVKYLLEMCS NOCTYnaTe/ibHO B 04HOPOAHOM MarHUTHOM NoJe.

Mpasuno JleHua.

VIHAYKTUBHOCTb. ABNIEHNE CaMONHAYKUUW. SNEKTPOABMKYLLAA enla eaMOVHAYKLNN.

JHeprvua MarHUTHOTO NMonsA KaTyLUKK e TOKOM.

ONeKTPOMarHMTHOE nore.



TexHuyeckme yeTpolieTBa W MNPaKTUYECKOe MNPUMEHEHMe: MOCTOSiHHbIE MarHuTbl,
3N1eKTPOMArHUTbI, 3N1eKTPOABUraTe b, YCKOPUTENN 3NeMEHTaPHbIX YacTuL, UHAYKUNOHHAA NeYyb.

JemoHCcTpauun

OnbIT OpcTesa.

OTKNOHeHNe 3NeKTPOHHOI0 Ny4YKa MarHUTHbLIM NOMeM.

JINHUN MHAYKUUM MarHUTHOTO Mons.

B3aumogelicTeume AByX MNPOBOLHUKOB € TOKOM.

Cuna Amnepa.

[eieTBune cunbl JIopeHLa Ha NOHbI 3N1eKTPO/IUTA.

$1BNeHMe 3NeKTPOMarHUTHOW MHAYKLUNK,

IMpaBuno JleHua.

3aBUCUMOCTb 3/IEKTPOLBMKYLLEN CUMbl UHAYKLMN OT CKOPOCTU WU3MEHEHWS| MAarHUTHOIO
MoTOKa.

fiBNeHne caMoHAYKLNN.

YUeHNuYecKunii aKcnepuMeHT, nabopaTopHble paboTbl

M3yyeHrie MarHMTHOTO NOJA KaTyLUKW C TOKOM.

WecnepgoBaHne feACTBUS NOCTOSHHOIO MarHMTa Ha paMKy C TOKOM.

WccnefoBaHue SBNEHUS 3N1EKTPOMarHUTHON UHAYKLUUN.

Pasgen 5. Kone6aHus v BOJTHbI

Tema 1. MexaHMuecKmne 1 3IeKTPOMarHMTHble KosiebaHus

KonebatenbHas cuctema. CBOOOAHble MexaHW4eckue KonebaHus. [rapMOHWUYeekue
KonebaHus. Tllepuof, 4acTota, amnauTyga u  Qasa konebaHund. TIPYXUHHBIA  MaATHUK.
MaTeMaTU4eCKin MasiTHUK. YpaBHEHME rapMOHUYeCKMX KonebaHuii. lMpeBpalyeHune 3Hepruwu
MpY rapMoOHMYECKMX KonebaHusx.

Kone6aTtenbHblii KOHTYpP. CBOOGOAHbIE 3MEKTPOMarHUTHble KonebaHus B UAeanbHOM
KonebatenbHOM  KOHType. AHaNorms Mexay MexXaHWyeCKUMU W 31eKTPOMarHUTHbIMM
KonebaHuamn. ®opmyna ToMcoHa. 3aKOH COXpPaHeHWs 3Heprum B naeanbHOM KonebaTe/lbHOM
KOHTYpe.

MpencTaBneHne 0 3aTyxarlWmMX KonebaHuaX. BbIHYXAeHHble MexaHW4Yeckue KonebaHus.
Pe3oHaHC. BbIHYXeHHble 3IEKTPOMarH1MTHbIE KonebaHus.

MepeMeHHbIi TOK. CMHYCOMAANbHbIA NEPEMEHHbIA TOK. MOLWHOCTL NEPEMEHHOr0 TOKa.
AMNINTYAHOE U AeiiCTBYIOLLee 3HAYEHME CUbl TOKA U HanpshKeHUs.

TpaHcgopmaTop. pom3BoACTBO, Nepefava W MOTpebneHWe 3NeKTPUYECKOW 3SHEpPruu.
JKONornyeckme puUCKM Mpu  MPOM3BOACTBE  3MEKTPO3IHEpPrun. KynbTypa WCNOMb30BaHUA
3/1IEKTPO3HEPT UM B MOBCEAHEBHOW XXU3HM.

TexHU4Yeckme YCTPOCTBA W MNPAKTUYECKOE MPUMEHEHMNE: 3NeKTPUYECKUIA  3BOHOK,
reHepaTop NepemMeHHOro TOKa, IMHUK 3NeKTponepesay.

JeMoHCT pauum

NccnepoBaHme napaMeTpoB KonebaTenbHOM CUCTEMbI (MPY>KWUHHBIA MW MaTemMaTUYecKuin
MasTHUK).

Hab6ntoaeHne 3aTyxaroLmnx KonebaHuii.

VccnepgoBaHme CBOMCTB BbIHYXAEHHbIX KONe6aHWIA.

HabnogeHne pe3oHaHca.

CB060/HbIe 3M1EKTPOMarHUTHbIE KonebaHus.

OcuwunnorpaMmmbl  (3aBUCMMOCTU  CWUNbI  TOKA W HANpsHKeHWs OT BpemMeHu) [ns
3/1IEKTPOMArHUTHBIX KO/le6aHWiA.

PesoHaHC npu nocnegosatebHOM COeAMHEHMMW Pe3ncTopa, KaTylKuM WMHAYKTUBHOCTU Y
KOHJeHcaTopa.

Mogenb MHMUK 3NeKTponepesaydn.

YUYeHNYECKNIA 3KCNEePUMEHT, nabopaTopHble paboTbl



WccnegoBaHve 3aBUCUMOCTY Neproja ManbixX KonebaHuii rpysa Ha HATK OT [/IMHbI HUTU U
Macchbl rpy3a.

VccnefoBaHve nepeMeHHOro TOKa B LUenW W3  MOC/MefoBaTeNbHO  COeAUHEHHbIX
KOHJeHcaTopa, KaTyLIKN 1 pe3ucTopa.

Tema 2. MexaHuU4eckune v 3IeKTPOMarHUTHbIE BOMHbI

MexaHnyeckne BO/HbI, YCN0OBUA pacnpocTpaHeHud. lMeprog. CKopocTb pacnpocTpaHeHns
W ANvHA BOMHbI. [lonepeyHble M MPOLOJbHbIE BOJHBLL.  VIHTepdepeHuna w  gudpakums
MeXaHUYeCKNX BOJH.

3ByK. CKOpOCTb 3BYKa. POMKOCTbL 3ByKa. BbicoTa TOHa. Tembp 3ByKa.

ONIEKTPOMArHUTHbIE BOJHbI. Y CNOBUA W3NYYEHUA 3NEKTPOMarHUTHbLIX BOMH. B3avMmHas
opueHTauus BekTopoB E, B, V B 371eKTpOMarHMTHON BonHe. CBOMCTBa 3M1€KTPOMArHUTHbIX
BOJIH: OTPaXKeHWe, MNpenoMneHne, nonapusaums, audpakuma, wuHtepdepeHums. CKopocTb
3NEeKTPOMarHUTHbLIX BOJH.

LLIkana 371eKTPOMarHUTHbIX BOMH. [MPUMEHEHME 3NEKTPOMArHUTHBLIX BOSIH B TEXHUKE U
ObITY.

MpuHUMNbI pagnMoCcBa3nN 1 TeneBuaeHUA. Paanonokayms.

SNeKTpoOMarHUTHoe 3arps3HeHne oOKpyxatoL(ein cpepl.

TexHU4Yeckme ycTpoOWCTBa M MPaKTUYECKOe MPUMEHEHME: MY3blKaslbHble WUHCTPYMEHTHI,
YyNbTPa3ByKOBas AMarHoCTUKa B TEXHWKE W MeauuuHe, pagjap, paguonpuéMHUK, Tenesusop,
aHTeHHa, TeneoH, CBY-neysb.

JeMoHCcTpauun

O6pa3oBaHuMe 1 pacnpocTpaHeHre NoNepeYHbIX U NPOAO/bHbIX BOMH.

Konebnioweecs TeNno Kak MCTOYHUK 3BYKA.

HabntogeHve 0TpaXKeHUS U NPeNOMIEHN MeXaHUYeCKNX BOJH.

HabnwogeHve nHtepgepeHUnn 1 audpakuum MexaHM4ecKmux BOH.

3BYKOBOI pe30HaHC.

HabnogeHne cBS3M TPOMKOCTU 3BYKa W BbICOTbI TOHA C amniuMTyAoOMn M 4yacToToM
KonebGaHui.

WccnepoBaHne  CBOWMCTB  3/IEKTPOMArHWUTHBLIX — BOJIH:  OTPaXKeHWe,  MpeioM/ieHNe,
nonspusaumns, gudpakumns, nHTepgepeHLms.
Tema 3. OnTwUKa

eomeTpuyeckas ontuka. MpsMonnMHeinHoe pacnpocTpaHeHWe CBeTa B O4HOPOAHON cpefe.
Nyy cBeTa. TOYEYHbIA UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3aKOHbl OTpaKeHUs cBeTa. [MOCTpoeHMe n306paXKeHWU B MNIOCKOM
3epKasne.

MpenomneHne cBeTa. 3aKOHbl MNpenomaeHUs cBeTa. AOCONOTHBLIA  NoKasaTesb
npenomneHuns. lMonHoe BHYTpeHHee OTpaxeHwe. [pefenbHbI Yron MNOMHOMO0 BHYTPEHHEro
OTPaXKEHUS.

Awucnepcus ceeTa. CNoXHbIV cocTas 6enoro ceeTa. Liger.

Cobupatouine u paccemsaroline nNMH3bI. TOHKad /fMH3a. DOKYCHOE paccTosHue W
OMTMYecKas cusia TOHKON NMH3bI. [10CTpOeHUe N300paXKeHNn B COBMPatOLLMX U PacCeNBaOLLNX
nuH3ax. ®opmyna TOHKOM NINH3bI. YBeMYeHWe, jaBaeMoe JIMH30M.

Mpegenbl NPUMEHUMOCTY FeOMETPUYECKOW ONTUKM.

BonHoBasa onTtuka. WHTepgepeHums cBeta. KorepeHTHble UCTOYHUKW. Y CNOBUA
HabNoaeHNs MakKCMMYyMOB M MMUHUMYMOB B UHTEP(EPEHLMOHHON KapThHE OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHMNKOB.

Ongpakuma ceeta.  [AudpakumoHHas pelwétka. Ycnosue HabNOAeHUs  rnaBHbIX

MaKCMMYMOB MNpun nageéHnn MOHOXpPOMaTM4eCKOoro CBeTa Ha ,D,I/I(*)paKLI,I/IOHHle peLuéTKy.
Monapunsauma ceeta.



TexHW4Yeckne yCTPOMCTBA M NPaKTUYECKOe MNPMMEHEHME: O4YKW, nyna, (oToannapar,
MPOEKUMOHHbIA annapaT, MWKPOEKOM, TeNneekon, BOMOKOHHAs ONTUKa, AundpaKyMoHHas
peLwéTKa, nonspona.

JeMoHCcTpaunn

MpsMonnHeliHOe pacnpoCcTpaHeHne, OTPaXXeHMe W npenoMneHne ceeta. OnTuyeekme
npuoopbl.

lMonHoe BHYTpeHHee oTpaxkeHne. Mojesnb CBETOBOZA.

ViccnepgoBaHme CBOICTB M306paXKeHWIA B NMH3aAX.

Mogenn MMKpocKona, Teneckona.

HabntogeHve nHTepdepeHLnn ceeTa.

HabnogeHve gudpakumm ceeta.

HabnogeHve gucnepenn eeeta.

MMonyyeHne cnekTpa e NoMOLL; b MPU3MbI.

Mony4yeHne cnekTpa ¢ NOMOLbI0 ANDPAKLNOHHON PELLETKN.

HabntogeHve nonsprsaumn eseTa.

YUYeHNYECKNiA 3KCNepuMeHT, nabopaTopHble paboThl

N3mepeHne nokasatens NpenoMneHuns cTekna.

VeenegoBaHue CBOMCTB M306paXXeHUI B NNH3aAX.

HabnogeHve auenepenn ceeta.

Pasgen 6. OCHOBbI cneyManibHOM TeOPUN OTHOCUTENIbHOCTM
"paHMLUbl MPUMEHMMOCTW KNAacCUYECKON MexaHuKKW. [loeTynaTbl eneunanbHON Teopum
OTHOCUTE/NIbHOCTW:  MHBAapWMaHTHOCTb  MOAYNA CKOPOCTM CBeTa B  BakKyyMmMe, MpUHUMN
OTHOCUTENbHOETN DAHLWITENHA.
OTHOCUTENIbHOCTb OHOBPEMEHHOCTW. 3aMej/IeH e BPEMEHN U COKpaLLeHWEe A/INHDbI.
DHeprus 1 UMNynNbC PeNSTUBUCTCKON YacTuLbl.
CBs3b MacCbl C 3HEpPruner n MMNYnbLCOM PENATUBUCTCKON YacTuLbl. HEPrus nokos.

Pasgen 7. KBaHTOBasA (pusnka

Tema 1. 9neMeHTbl KBAHTOBOIN ONTUKK

®oToHbl. Popmyna MNMnaHKa eBA3W 3HEPrMN POTOHA C €ro YacTOTON. DHepPrus U UMMysbe
(hoToHa.

OTKpbITMe W uveenepoBaHWe ¢oToadgekta. OnbiTel A. T. CrtonetoBa. 3aKOHbI
(boTo3a(hpekTa. YpaBHeHMEe DMHLLTENHA Ana (poToapdekTa. «KpacHas rpaHuLa» (hoToadeKTa.

HasneHune ceeta. OnbIThl M. H. /lebenesa.

Xumnueekoe aeiieTeme eseTa.

TexHu4Yeckne yCTpoieTBa M NpaKTUYeCKoe MpUMeHEeHMe: (OTO3NEMEHT, (OTOAATUNK,
e0/IHeYHas b6atapes, CBETOAMOL.

JemoHcTpauun

doTo3(hheKT Ha yeTaHOBKe € LIHKOBOW NaeTUHOIA.

VeenefoBaHne 3aKOHOB BHeLLHEro (hoToaddeKTa.

CseToguop,.

CosnHeyHas baTapes.

Tema 2. CTpoeHne aToMa

Mogens atoma TomcoHa. OnbiTbl Pe3epgopfa Mo paccesHUO a -yactuy. lnaHeTapHas
mogenb artoma. Moetynatbl Bopa. M3nyyeHve v nornoweHme OTOHOB MpU Nepexofe atoma C
OAHOr0 YPOBHA 3HEPrMnM Ha Apyroi. Bupabl enekTpoB. CnekTp YpOBHeW 3Hepruy aToma
BOJOpOAA.

BonHoBble eBONCTBa YacTuL,. BonHbl fe bpoiing. KopnycKynsipHO-BOSHOBOM Ayann3m.

CnOHTaHHOe W BbIHY>XXEHHOE U3NyYeHNe.



TexHUYeckme yCTpoOCTBA W MPaKTUYECKOe TMPUMEHEHWe: CMEeKTpPasbHbIA  aHanu3
(cnekTpockon), nasep, KBaHTOBbIV KOMMbIOTEP.

JeMoHCcTpaunu

Mogenb onbiTa Pesepdopaa.

OnpejeneHne ANUHbI BONHbI Nasepa.

HabnoeHne nnHelyaTbiX CNEKTPOB U3MTyUeEHUS.

Naszep.

YUYeHUYECKNA 3KCNepuMeHT, nabopaTopHble paboThl

HabntogeHve MHenYaToro cnekrpa.

Tema 3. ATOMHOE A4p0

SKCMEPUMEHTHI, [0Ka3blBawoLLne CMIOXHOCTb CTpOeHus  fgpa. OTKpbITHE
pagnoakTMBHOCTU. OnbIThl Pe3epdopaa No onpefeneHnto cocTaBa pagnoakTUBHOIO U3TyYeHUs.
CaolicTBa a/ib(a-, 6eTa-, raMmMa-u3nyyeHus. BnumsHue pagnmoakTUBHOCTM Ha XXMBble OpraHn3Mbl.

OTKpbITME MNPOTOHa W HelTpoHa. HyknoHHas mogenb sgpa [eiizeH6epra-VBaHeHKO.
3apag agpa. Maccosoe yucno agpa. sotonbl.

Anbha-pacnag. SNeKTPOHHbIA U MO3UTPOHHLIN 6eTa-pacnag. Mamma-usnyyveHue. 3akoH
pajgnoakTMBHOIO pacnaja.

AHeprus cBA3M HYKNOHOB B Aape. AfepHble cunbl. [edekT maccol agpa.

AoepHble peakumun. [leneHne n cCUHTE3 aaep.

FAnepHbili  peakTop. TepmosfepHblid  cuHTe3. [Mpobnembl M NepcnekTMBLl  ALEPHOW
3HEPreTUMKN. DKOMIOTMYECKME acMeKTbl A4ePHON SHEPTeTUKN.

AnemeHTapHble YacTuLbl. OTKPbITUE NO3UTPOHA.

MeTozbl HAGMOAEHNSA U PETUCTPALUN 3/TEMEHTAPHbIX YaCTULL.

dyHOaMeHTaNbHble B3aUMOAENCTBUA. EANHCTBO (PU3NYECKON KapTUHbI MUpa.

TexHu4Yeckne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHWE: [03UMMeTp, Kamepa BunbcoHa,
AEepHbIN peakTop, aToMHas 6omba.

JemMoHcTpaunn

CYETUMK MOHWN3MPYIOLLMX YaCTUL,.

YUeHNuYecKunii aKcnepuMeHT, nabopaTopHble paboTbl

VccnepoBaHume TpekoB yacTtul, (Mo roToBbIM (hoTorpagusam).

Pa3gen 8. 9n1eMeHTbl aCTPOHOMUN U aCTPOU3NKN

JTanbl  pasBUTUA  acTpoHomuw. [lpuknagHoe W MUPOBO33pPeHYecKoe  3HayeHue
aCTPOHOMUMU.

Bupg 38&3aHOro Heba. Co3Be3ans, spkue 3BE3Abl, MNAaHeTbl, UX BULUMOE [ABUKEHME.

ConHeyHasn cucrema.

ConHue. ConHeyHaa akKTUBHOCTb. WCTOYHMK 3Heprun ConHua W 3B€34. 3BE3Abl, WX
OCHOBHbIE XapaKTepucTuKu. [unarpamma «CneKTpaibHbIi KnacC - CBETMMOCTb». 3BE3Apbl
rNaBHOW MocnefoBaTe/IbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» [A/19 3BE3[ [/1aBHON
nocnegosatefibHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpemMeHHble MpeAcTaBneHns o
npoucxoxaeHuu v asonounn ConHua 1 3Bé3a. 3Tanbl XXU3HW 3BE3L.

MneuHbli MyTb - Hawa ManakTuka. MonoxeHue n gemxeHne ConHua B Manaktnke. Tunsbl
ranakTuk. PagnoranakTuku 1 KBasapbl. YEpHbIE Ablpbl B A4pax ranakTuk.

BceneHHaa. PacwupeHne BceneHHoil. 3akoH Xab66na. Pas6eraHve ranakTuk. Teopus
BosnbLoro B3pbiBa. PeIMKTOBOE 13yYeHue.

MacwTabHasa cTpykTypa BceneHHoil. MeTaranaktumka.

HepelwéHHble Npobaembl aCTPOHOMUMN.

YuyeHunyeckune HabnoLeHns

HabnofeHnsa HeBOOPYXXEHHBLIM T1a30M C UCMNONb30BaHUEM KOMMbIOTEPHbLIX MPUIOXKEHWI
AN onpefeneHns NonoXxeHus HebecHbIX 00BLEKTOB Ha KOHKPeTHYH0 AaTy: OCHOBHblE CO3Be3aus
CeBepHOro nosnyLuapusa n apkue 3Be3abl.



HabnogeHuns B Teneckon JlyHbl, nnaHet. MneyHoro MyTw.

O6o6LLatoLLLee MOBTOPeHME

Ponb (M3MKM M acTPOHOMWUM B 3IKOHOMWYECKOW, TEXHONOTMYECKOM, counanbHOM W
3TUYECKON cdepax [eATeNIbHOCTUM YesloBeKa, po/sb M MeeTo (M3MKM U acTPOHOMUM B
COBPEMEHHOM "Hay4YHOM KapTUHe Mupa, pofb  (PUM3NYECKOW Teopunm B  (hOPMMPOBaHMU
npeAcTaBNeHNiA 0 PU3NYECKON KapTUHE MUPa, MeCTO (PU3NYECKOIN KapTUHbBI MUpa B 06ruem psagy
COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX MPeLCTaBNeEHNIA O NPUPOae.

MexnpegMeTHbIe CBA3U

M3yueHne Kypca (m3mky 6a30BOro ypoBHA B 11 Knacce OCYLLEeCTBAAETCA C YYETOM
cofep>KaTteslbHblX MeXMpeAMeTHbIX CBA3e C Kypcamu maTemaTtuku, 6uonoruv, Xumuu
reorpauu v TeXHONOTUMN.

Me>KnpeaMeTHble MOHATUA, CBA3aHHble C M3yYeHWemM MeTOAO0B Hay4yHOro no3HaHuA:
AB/IEHMe, Hayu4HbliA (hakT, runotesa, (U3M4Yeckas BefMYMHA, 3aKOH, Teopws, HabnoAeHue,
3KCNEPUMEHT, MOJeNMpoBaHne, Moaenb, U3MePeHHNe.

MaTemaTVKa: pelleHne CUCTEMbl YPaBHEHWIA, TPUTOHOMETPUYECKME (YHKLWW: CUHYC,
KOCWHYC, TaHTeHC, KOTAHIeHC, OCHOBHOe TPWUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U WX
MPOEKLMN Ha OCKM KOOPAUHAT, C/OXEeHWEe BEKTOPOB, MPOW3BOAHbLIE 3N1EMEHTAPHbIX (YHKLMNA,
NMPU3HaKy NoL06MA TPEYrofibHUKOB, ONpeaeNieHne NaoLaan naockux guryp n obbéma Ten.

Buonorus, anekTpuyeckue SABMEHUS B XKMBOW Npupoge, KonebaTenbHble ABWKEHUS B
XXUBOW Npupoae, ONTUYECKWUE ABMIEHUSA B XWUBOW Npupofe, LeWCTBME paguauuy Ha >KUBble
opraHu3mbl.

XUMKA: CTpOeHMe aTtoMOB W MOJIeKY/, KpucTannumyeckasd CTPYKTypa TBEPAbIX Ten,
MeXaHu3Mbl 06pa30BaHUA KPUCTAINYECKOW PELLETKIM, CNeKTPasibHbIA aHanns.

leorpadus: MarHMTHbIE NoJtOca 3e|\£n|/|, 3a1eXXKN MarHUTHbIX pyd, (POTOCHEMKA 3eMHOW
MOBEPXHOCTK, NMpeAcKasaHne 3eMIETPACEHUN.

TexHonorna: NUHUK 3neKTponepeaad, reHepaTop MepemMeHHOro ToKa, 3neKTpoABuraTessb,
WHOYKUMOHHAA Meyb, pagap, paguMonpuémHuk, TeneBu3op, aHTeHHa, TenedoH, CBY-neub’
MPOEKLMOHHbIV annapat, BOIOKOHHAsA OMTUKa, COMHeYHas baTapes.

NMNAHNPYEMBIE PE3YJ/IbTATbl OCBOEHWA MPOIMPAMMBI MO ®UNSNKE HA
YPOBHE CPEAHEIO OBLWEIO OEPASOBAHUA

OcBoeHve yuyebHOro npeameta «®usmka» Ha YPOBHe cpefHero o6Liero obpas3oBaHus
(6a3oBbIli  YpOBEeHb)  [AO/MKHO  06ecrneunTb  AOCTVMIKEHME  CMeaytowWwmx  IMYHOCTHBbIX,
mMeTanpeaMETHbIX U NPeAMETHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

JINYHOCTHDbIE PE3Y/JIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Y4Ye6HOro npegmerta «®uUsnKa» JO/MKHbI OTpaXaTb
FOTOBHOCTb M CMOCOGHOCTb 06YYarOLMXCH PYKOBOACTBOBATLCS CHOPMUPOBAHHOIN BHYTPEHHEN
no3vuMein NMYHOCTU, CUCTEMOW LEHHOCTHbIX OpWeHTauuiA, MO3UTMBHbLIX BHYTPEHHUX
yb6eXXAeHUA,  COOTBETCTBYHOLMX  TPAAMUMOHHBLIM  LIEHHOCTSM  POCCUMIACKOrO  0OLLECTBa,
pacLUMpeHne™ XKM3HEHHOTO OMbITa W OMbiTa AeATeNbHOCT B MPOLIECCE peann3auuy OCHOBHbIX
HanpaefieHWn BOCNUTATENIbHON AeATeNbHOCTU, B TOM YMC/e B YaCTu:

1) rpaxAaHCKOro BoCnuTaHUS:

ChOPMMPOBAHHOCTb  FPaXXAAHCKOW  MO3MUMM  06y4alollerocs Kak —aKTUBHOMO U
OTBETCTBEHHOIO Y/leHa POECMINCKOr0 06LLECTBA;

NPUHATWE TPaAMLMOHHBIX O06LLEYeNOBEYECKNX TYMAHUCTUYECKNX U [eMOKpaTUYeCKMX
LLeHHOCTe;

FOTOBHOCTb BECTWM COBMECTHYH [esTe/IbHOCTb B WMHTEepecax rpaxAaHCKOro o6LyecTBa,
y4yacTBOBaTb B CaMOYNpaBeHUI B 06pa30BaTeNbHO OpraHu3aLum;



yMeHVe B3aMMOfeileTBOBaTb C COUMASIbHbIMA WHCTUTYTamMyW B COOTBETCTBUM C WX
(YHKLMAMU N Ha3HAYEHWEM,;

FOTOBHOCTb K F'yMaHWTapHOW 1 BONIOHTEPCKON LesATeNbHOCTY;

2) NaTpPMUOTUYECKOro BOCNUTAHUA:

ChopMUPOBAHHOCTb POCCUNCKON rPaXKAaHCKOW MAEHTUUYHOCTHW, NaTPUOTU3MA,;

LLEHHOCTHOE OTHOLIEHMe K TOCYApCTBEHHbIM CUMBOMIAM, LOCTUMXKEHUAM POCCUNREKMNX
YUYéHbIX B 001aeT PUIMKN N TEXHUKMN;

3) LyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUSA:

ChOpMMPOBAHHOCTb HPABCTBEHHOI 0 CO3HaHWSA, 3TUYECKOr0 MOBeLeHUs;

CNOCOGHOCTb OLlEHMBATb CUTyauUMo M NPUHUMATb OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACH
Ha MOpa/lbHO-HPABCTBEHHbIE HOPMbI U LLlEeHHOCTU, B TOM YKC/e B AeATENbHOCTUN YYEHOTO;

0CO3HaHVe NIMYHOT0 BKMaga B MOCTPOEHME YCTONYMBOrO 6yayruero;

4) 3CTeTUYECKOro BOCMUTaHUSA:

3CTETUYECKOE OTHOLUEHME K MUPY, BK/OUAs 3CTETUKY HAay4YHOro TBOPYECTBA, MPUCYLLErO
(hr3nyecKoii Hayke;

5) TpyA0BOro BOCANUTAHUSA:

MHTEpeC K pasn4yHbIM ctepaM NpodPecCMOHaNIbHOW [eATeNbHOCTU, B TOM  UKUC/e
CBfI3aHHbIM C (OM3MKOM W TEXHWKOW, YMEHMe COBepLlaTb OCO3HaHHbIA BbIGOP OyAyLLEl
npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE XKN3HEHHbIE NaHbI;

FOTOBHOCTb U CMOCOGHOCTb K 06pa3soBaHWio M caMO06pa3oBaHuio B 061acTU (UINKK Ha
MPOTSHKEHUN BCEM XKN3HM;

6) 3KONOrMYecKoro BOCMUTaHUSA:

ChOPMMPOBAHHOCTb  3KOMIOTMYECKON KYNbTypbl, OCO3HaHMe r106a1bHOr0 Xapakrepa
3KONOrnyecknx npobnem;

NnaHMpoBaHWE N OCYLLECTBNEHME [AENCTBMIA B OKPY)XaloLle cpefe Ha OCHOBE 3HaHWSA
Lienell yCTOMUMBOro pa3BUTMNA Ye0BEYECTBa;

pacluvMpeHue OnbiTa [AeATeNIbHOCTM  3KO/IOTUYECKOW HanpaBfiEeHHOCTW Ha  OCHOBE
MMEIOLLNXCA 3HAHUIA N0 (DU3MKE;

7) LEHHOCTU Hay4HOro rno3HaHus:

C(hopMUPOBAHHOCTb  MWUPOBO33PEHMUS, COOTBETCTBYIOLLEr0O COBPEMEHHOMY  YPOBHIO
pasBUTUA (PU3NYECKON HaYKW;

0CO3HaHVe LeHHOCTW Hay4YHOWN [eAaTeNlbHOCTW, FOTOBHOCTbL B MPOLECCE U3YUYeHUS (PU3NKM
OCYLLEeCTBNATb MPOEKTHYI0 U UCCNeA0BaTENbCKYHO AeSTeNIbHOCTb MHAMBUAYANILHO U B rpymnne.

METAMPEOAMETHbBIE PE3Y/IbTATbI

Mo3HaBaTe/IbHble YHUBePCa/bHble Y4eOHble AecTBUS
BasoBble 10rMYecKkune AencTBms:
CaMOCTOATENbHO (POPMYNIMPOBaTL W aKTyanusupoBaTb NpPoGMeMy, paccMaTpuBaTh eé
BCECTOPOHHE;
onpeaenaTb Lenun AesTeNbHOCTU, 3a4aBaTb NapameTpbl Y KPUTEPUM UX JOCTUMXKEHNS;
BbISIBNISITb 3aKOHOMEPHOCTU 1 MPOTMBOPEYMS B PACCMaTPUBAEMbIX (PU3NYECKUX ABNEHUSIX;
paspabaTblBaTb NiaH peleHns NpobaeMbl ¢ YYETOM aHanM3a UMEKLNXCA MaTepUanbHbIX
1 HeMaTepuabHbIX PeCypCcoB;
BHOCUTb KOPPEKTVBbI B [A€ATENbHOCTb, OLEHMBATb COOTBETCTBME PE3yNbTaTOB LIENAM,
OLleHMBaTb PUCKW NOCNEACTBUIA feATENbHOCTHY;
KOOPAMHUPOBATb W BbIMOMAHATL PabOTy B YCNOBMSIX PeasbHOr0, BUPTYalbHOrO U
KOMOWHMPOBAHHOIO B3aNMOAEACTBUS;
pa3BMBaTb KpeaTUBHOE MbILLIEHME MPU PELLEHUN XXU3HEHHBIX NPOG/EM,
BasoBble nccnegoBaTebCKme AeACTBUS:



BNafleTb Hay4yHON TEePMUHOMOTMEN, KMHOYEBLIMU MOHATUAMMU WU MeTodaMu (PU3MYECKONA
HayKWu;

BNafeTb HaBblKaMun Y4yebHO-UccnefoBaTelbCKoO U MPOEKTHOW AeAaTeNbHOCTM B 061acTu
(PM3MKKM, CMOCOBHOCTLIO Y FOTOBHOCTHIO K CaMOCTOATENIbHOMY NOMCKY METOA0B peLleHus 3afay
(hM3MYECKOro cofiepxaHns, NPUMEHEHNIO Pa3/IMUYHbIX METOL0B MO3HAHUS;

BNagetTb BUAAMU [eATeNIbHOCTU MO MOMYYEHWK0 HOBOFO 3HAHUSA, ero WMHTepnpeTtauuu,
npeobpa3oBaHN0 M MPUMEHEHUIO B Pa3/INUHbIX Y4YeOHbIX CUTyauusax, B TOM u4ucne npwu
CO3aHnNN y4ebHbIX NPOEKTOB B 061aCTV PU3NKK;

BbISIBNATb MPUUYNHHO-C/IEACTBEHHbIE CBA3W W aKTyann3upoBaTb 3afadvy, BbIABUraThb
rmnoTesy €€ pelleHns, HaxoAWTb apryMeHTbl ANd AoKasaTenbCTBa CBOWX YTBEPXKAEHWMN,
3afjaBaTb NapaMeTpbl U KPUTEPUUN PeLLIEHWS;

aHanM3npoBaTb MNOJIyYEHHble B XOAe PpelleHns 3afayu  pe3ynbTaTbl, KPUTUYECKM
OLeHMBATb UX AOCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHME B HOBbIX YCNOBUSX;

CTaBUTb M (POPMYNMPOBaTb COOCTBEHHbIE 3afayM B 06pa3oBaTe/ibHON AesTeNbHOCTMH, B
TOM YuCe NPU N3YYEHUN PU3NKMK;

[laBaTb OLeHKY HOBbIM CUTYaUMaM, OLEeHNBATb NPUOBPETEHHBIN OMbIT;

YMeTb MePEHOCUTb 3HAHUA NO PU3NKE B NPAKTUUYECKYH 06/1aCTb XU3HEAEeATeNbHOCTHY;

YMeTb UHTErpupoBaTh 3HAHUA U3 pa3HbIX NPeaMeTHbIX 06nacTen;

BblABMIaTb HOBblE UAEN, Npeanaratb OPUrMHabHble NOAX0AbI U PELUEHNS;

CTaBUTb NpobnemMbl 1 3aga4u, JonycKalowme anbTepHaTUBHbIE PELLEeHNS.

Pa6oTa ¢ nHtopmaumeii:

BMafeTb HaBblKaMy NOMYYEHMSA UHDOPMaLUKU (DU3NYECKOTO COAEPXKaHUA M3 UCTOUYHMKOB
pasHblX TWUMOB, CaMOCTOATENbHO O0eyLleCcTBAATL MOUCK, aHanu3, CcucTemMarusauuio wu
MHTEpNpeTaLntio NHhopMaLMm pasinyHbIX BUAOB 1 (POPM MpeacTaBeHNS;

OLleHMBaTb [O0ETOBEPHOCTb MH(OpMaLNK;

MCMoMb30BaTh CpPeAcTBa WH(POPMALMOHHBIX U KOMMYHUKAUMOHHbLIX TEXHONOTUA B
PeLeHNN KOTHUTUBHbLIX, KOMMYHWKaTMBHbIX W OpraHu3auMoHHbIX 3ajay C COo6/M0jeHVeM
TpeboBaHWA 3PrOHOMUKN, TEXHUKM 6€30MaCcHOCTMN, TMIUEHBI, PECYPCOCOEPEXKEH S, NPABOBLIX U
3TUYECKMX HOPM, HOPM MH(OPMAaLMOHHOWK 6e30NacHOCTK;

co3faBaTb TEKCTbl (U3NYECKOro COLEPXaHUA B pas/IMYHbIX QopmaTtax C Y4ETOM
HasHayeHMss WUHGpopMaumMm W LeneBol ayauTopuu, BblbMpasi ONTUMaNbHY  (opmy
npeacTaBneHUs U BU3yanmsaunn.

KOMMYHUKaTVBHbIE YHMUBepPCas/ibHble yUebHble AeNCTBUS:

OCYLLECTBNATL 06LLEHME Ha YpoKaxX (DU3NKKN 1 BO BHEYPOUHOI AeATeNbHOCTMY;

pacrnosHaBaTb NPeAnoCbIIKN KOHPAUKTHBIX CUTyauuid U CMSryaTb KOHPANKTBI;

Pa3BEPHYTO W JIOTUYHO U3flaraTb CBOK TOYKY 3PEHUS C WCMO/b30BaHMEM S3bIKOBbIX
CPeAcCTB;

MOHMMaTb U UCNONb30BaTb NPeVMYLLECTBA KOMAHAHOW U MHAMBUAYaNbHOW paboThl;

BblOMpaTb TeMaTWKY M MeTOAbl COBMECTHbIX AEWCTBWIA C YYETOM O6LUMX WHTEPECOB U
BO3MOXHOCTEN KaXK0ro YneHa KONNeKTUBa,;

MPUHXMATb LeIM  COBMECTHOWN [eATeNbHOCTW, OPraHM30BbIBaTb W KOOPAWMHMPOBATH
AENCTBUA MO €€ [OCTVMXKEHWIO: COCTAaBNATb MMaH [eiCTBWiIA, pacnpefenstb ponn ¢ y4yéTom
MHEHWIA Y4aCTHUKOB, 06CYX/aTb pe3y/bTaTbl COBMECTHOI PaboThl;

OLiEHMBATb Ka4yecTBO CBOEro BK/afa MU KaXAOro yyacTHMKA KOMaH/Abl B 06K pe3ynbTat
Mo pa3paboTaHHbIM KpUTEPUSAM;

npegnaraTb HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULUU HOBU3HbI, OPUTMHANLHOCTH,
MPaKTUYeCKOl 3HAYMMOCTH;

OCYLLECTBNATb MO3NTMBHOE CTpaTErvyeckoe MOBefeHNE B PasfMUHbIX CUTYyaUWUsX,
MpOosIBNATb TBOPYECTBO M BOOBPaXKEHME, ObiTb MHULMATUBHbIM.



PerynsiTuBHble yHMBepCcaibHble y4ebHble AeicTBUSA
CamoopraHusauyms:

CaMOCTOATE/IbHO OCYLUECTB/ATb MO3HaBaTE/NbHYO [eATeNbHOCTb B 061aCTU (PU3NKU U
aCTPOHOMWW, BbIABNATL NPO6/EMbI, CTaBUTL U (DOPMY/IMPOBATL COOGCTBEHHbIE 3a4auu;

€aMOCTOATe/IbHO eOCTaBNATb MNaH PelleHUs PacyETHbIX M KauyeCTBEHHbIX 3ajad, MnaH
BbIMNO/HEHUA _MNPaKTUYeCKoi paboTbl €  YYETOM MMEOLMXCH PEecypcoB, COBCTBEHHbIX
BO3MOXXHOCTEN M NPeLNnOYUTEHNA;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM;

pacLIMpATb pamMKKM Y4ebHOro npegMeTa Ha OCHOBE JIMYHbIX NPeANOYTEHWA;

[enatb OCO3HaHHbIV BblIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha ceb6si OTBETCTBEHHOCTL 3a
peLLeHVe;

OLeHMBaTb NPUOBPETEHHBINA ONbIT;

cnoco6cTBoBaTb  (DOPMUPOBAHUIO U MPOSABAEHUIO 3pyAMLMM B 06nacTu  (U3NKK,
MOCTOSHHO MOBbILLATL CBOM 06pa30BaTe/lbHbIN U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPO/1b, 3MOLMOHANbHbIA UHTENEKT:

fiaBaTb OLLEHKY HOBbIM CUTyauWsiM, BHOCUTb KOPPEKTVBbI B AEATE/IbHOCTb, OLEeHMBATb
COOTBETCTBME Pe3ynbTaToB LEeNnsam;

BMafleTb HaBblKaMW MO3HABaTe/IbHOW petheKCnn Kak 0CO3HaHWsA COBepLUaeMbIX LeACTBUN
1 MbICNUTENIbHbIX MPOLLECCOB, UX Pe3yNbTaTOB Y OCHOBAHWIA;

MNCMNOb30BaTh NPUEMBI pedieKCUmn AN OLEHKN CUTYalnn, BbiI6opa BEPHOTO peLLeHns;

YMeTb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUHNMATL PELLIEHNS MO UX CHUKEHWIO;

NMPUHUMATL MOTMBbI U apryMeHTbl pYrnX NpyU aHann3e pesynbTaToB AesaTeNbHOCTHY,

NPUHMMAaTL cebs, NOHUMas CBOW HEAOCTaTKM W OCTOMHCTBE,;

MPUHUMATb MOTMBbI U apryMeHTbI ApYyTruX Npy aHann3e pe3ynbTaToB AeaTe/lbHOCTHY;

NMpu3HaBaTb CBOE MPaBo M NPaBo APYrnX Ha OLLUMOKMK.

B npouecce LOCTMXEHUA TMUYHOCTHbIX Pe3y/bTaToB OCBOEHUSA NPOrpamMmmbl No usmnke ans
YPOBHSI CpeAHEro o6uero 06pa3oBaHUs y 00yYatOLLMXCS COBEPLLUEHCTBYETCA 3MOLMOHA/bHbIN
WHTENNEKT, NpesnosiaratoLLnii copMmnpoBaHHOCTb:

CamMOCO3HaHUS, BK/KOYAKOLLEero cnocobHOCTb MOHNUMATb CBOE 3MOLMOHA/IbHOE COCTOSIHUE,
BUAETb HaNpaB/eHNa pa3BUTUA COOCTBEHHON 3MOLMOHaNILHON Cepbl, 6bITb YBEPEHHBLIM B Cebe;’

camoperynnpoBaHus, BK/HOYatOLLEro CaMOKOHTPO/b, yMeHue NMPUHUMATb
OTBETCTBEHHOCTb 3a CBOE [MOBEAEHME, CrMOCOOHOCTb aAanTupoBaTbCAd K 3MOLMOHaNbHbLIM
M3MEHEHUAM W NPOABAATb MMOKOCTb, 6bITb OTKPbLITbIM HOBOMY;

BHYTPEHHEN MOTMBaLWW, BK/KOYAKOLLENA CTPEM/IEHME K [OCTMXKEHUIO Lenu U ycrexy,
OMTUMU3M, MHULNATUBHOCTb, YMEHWE [eiiCTBOBaTb MCXOAA U3 CBOMX BO3MOXKHOCTEN;

amnaTuy, BK/IKOYatOLWed CrMOCOOHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSHME ApYrux
Y4YMTbIBaTb €ro Mpu OCYyLLEeCTBNEHUN 06LLEHNS, CNOCOOHOCTb K COYYBCTBUIO U COMEPEXUBAHUIO;

couManbHbIX HaBbIKOB, BKIKOYAKOLWMX CMNOCOOHOCTb BbICTPaMBAaTb OTHOLLEHUSA C ApYrUMu
N0AbMU, 3260TUTLCA, MPOABNATL UHTEPEC U pa3peLlaTb KOHMINKTLI.

MNMPEAMETHbBIE PE3YJIbTATbI

K KoHLy 06yuyeHus B 10 knacce npeAMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/IKHbI
OTpakaTb C(HOPMMPOBAHHOETL Y 00YUatOLLMXCA YMEHWNIA:

AEMOHCTPUPOBaTb Ha MpUMepax ponb M MeCTO (M3MKM B (DOPMUPOBAHWUM COBPEMEHHON
Hay4HOW KapTWHbl MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKWM W TEXHONIOTUIA, B MPaKTUYecKoin
[eATenbHOCTY NIAeN;

YUnTbIBaTb TPaHMLbl MPUMEHEHUS MW3YYEHHbIX (QU3NYECKMX MOLeNein: MaTepuasibHas
TOYKa, MHepumanbHas cueTemMa OTCYéTa, abCONIOTHO TBEPAOE Teno, MAeanbHbIA ras, Mopenu

CTPOEHUSA ras3oB, XWAKOCTEN W TBEPAbIX Ten, TOUEUHbIA 3NeKTPUYECKUI 3apsaf MPU peLueHum
(hr3n4ecKmnx 3ajauv;



pacnosHaBsaTb (U3Myeckue sBfeHUs (Npoueccbl) M 0BBACHATL UX HA OCHOBE 3aKOHOB
MEXaHUKN, MONEKYNSAPHO-KMHETUYECKON TeOpun CTPOEHUS BeLlecTBa W 3/1EKTPOAMHAMUKMY,
paBHOMEpPHOe W PaBHOYCKOPEHHOe MPSMO/IMHENHOE [BWXKeHWe, CBOOOAHOE nafeHue Ten,
ABVWXKEHME MO OKPY>XHOCTW, WHEpuus, B3ammogeincTeme Ten, Anddysms, 6poyHOBCKOe
[BWXKeHVe, CTPOEHME XXUAKOCTen W TBEPAbIX Tef, U3MeHeHMe 06bEMa Ten Npu HarpesaHuu
(oxnaxneHun), TensoBoe paBHOBeCKe, UCNApeHWe, KOHLeHcaLna, nnasieHne, Kpuctanimsawyms,
KUMNeHve, BNAXHOCTb BO34yXa, MOBbIWEHWE [aBfIeHWUs rasa Nnpu ero HarpeBaHuM B 3aKPbITOM
cocyfie, CBssb MeXAy napameTpamyt COCTOSHWA rasa B W30Mpoleccax, 3nekTpusauus Ten,
B3aUMOZENCTBUE 3apsL0B;

OMUCbIBaTb MeXaHWYecKoe [BVKEHWE, UCMONb3ys (PU3NYECKUe BeMUMHbI: KOOPAMHATA,
nyTb, NepemelleHne, CKOpPOCTb, YCKOpPeHWe, macca Tena, Cuia, MMNYnbC Tena, KMHeTU4yeckas
3Heprus, noTeHuuanbHas 3Heprus, MexaHuyeckas paboTa, MexaHuMyeckas MOLLHOCTb; MNpu
OMMCaHWM NpPaBWIbHO TPaKTOBaTb (PU3UYECKWUI CMbICT  UCMOMb3YEMbIX BEIMYMH, UX
0603HayYeHNs N eANHULbI, HAXOAUTL (HOPMY/bl, CBA3bIBAIOLLME AaHHYIO (DM3NYECKYHO BENNYUHY
C APYTUMW BENNYNHAMMU;

OMUCbIBaTb WU3YYeHHble TenaoBble CBOWCTBA Te/l W TEMOBble SABMEHWUSA, WCNOMb3YS
(hM3nyeckue BEIMYMHBI; [aB/leHWe Tras3a, TemnepaTtypa, CpeAHsas KWHETUYecKas 3Heprus
Xa0TUYeCKOro [ABWKEHUS MOMEKy/N, CpefHeKBaZpaTMyHas CKOPOCTb MOJeEKY/, KOM4ecTBO
TennoTbl, BHYTPEHHAS 3Heprus, paboTa rasa, KO3IPPUUUEHT MOMe3HOro AeCTBMSA TEMN0BOro
ABurartens; npy onvMcaHUn nNpaBUIbHO TPAKTOBATb (PU3NYECKUIA CMbICT UCNOJb3YEMbIX BENIUUNH,
X 0003HAYEHUS W eAVHULbI, HaxoAuTb (OPMY/bl, CBA3bIBAOLME AaHHYK (DU3NYECKYIO
BEJIMYMHY C ApYTMMU BeNNYNHAM;

OMUCbIBaTb WM3Y4YEHHble 3/MIEKTPUYECKMe CBOMCTBA BeLLECTBA U 3/IEKTPUYECKME ABJIEHUSA
(npoueccbl), UCNOoNb3ys (U3MYECKME BEIMYMHBI: 3MEKTPUYECKUIA 3apsif, 3MEeKTpPUYecKoe More,
HanpsHKEHHOCTb  MONA, AMOTeHUnan, pasHOCTb MOTEHUManos; Mpu OMUCaHUU NpPaBUIbHO
TpakToBaTb (U3NYECKUIA CMbICT UCMOMb3YEMbIX BEUYMH, WMX O0603HAYeHWUs W efuHULI;
yKa3blBaTb (DOPMY/ibl, CBA3bIBAKOLLME JaHHYIO (DU3NYECKYIO BEINYMHY C APYTUMUN BENNYNHAMN;

aHanM3npoBaTb (IM3NYECKME MPOLECChbl WU ABMEHUSA, WUCMOMb3yA (PU3MYEeCKMe 3aKOHbl U
NPUHUMNBI: 3aKOH BceMupHoro TtaroteHud, |, Il n 11l 3aKoHbl HbHOTOHA, 3aKOH COXpaHeHus
MeXaHWYeCKOM 3Heprun, 3aKOH COXpaHeHWUs UMMynbca, NPUHLUN CYynepnosuLmMmn cui, NPUHLMN
paBHOMNPaBNA MHePLMaNbHbIX CUCTEM OTCYETA, MOJIEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BeLLeCTBa, rasoBble 3aKOHbl, CBA3b CpefHeli KUHETUYECKOW 3HepruMm TenjoBoOro ABUXKEHWUS
MONeKyn ¢ abCoNMOTHOW TemnepaTypoil, MepBblil 3aKOH TEPMOAMHAMWKKM, 3aKOH COXpPaHeHus
3NIEKTPMYECKOro 3apsafa, 3akoH KynoHa, npu 3TOM pasnnyatb CNOBECHYH (POPMYIUPOBKY
3aKOHa, ero MaTeMaTnyeckoe BblpaXXeHne 1 yCnoBua (rpaHuubl, 061acTu) NPpUMEHUMOCTHY;

06BACHATL OCHOBHbIE MPUHLMNbI AeACTBUS MaLUUH, MPUOOPOB U TEXHNYECKUX YCTPOICTB;
pasnuyatb ycroBumsA Ux 6e30MacHOro UCrnosib30BaHNA B MOBCEAHEBHOW XU3HN;

BbINONHATb 3KCMEPUMEHTbI MO WCCNeA0BaHUIO (PU3NMYECKMX SBNEHWUIA U MPOLLECCOB C
MCNONb30BaHWEM  MPAMbIX W KOCBEHHbIX  WU3MEPEHWA, npu  3TOM  (HOPMY/IMPOBaThb
npobnemy/3afgavyy W runoTesy Yy4ebHOro 3KCnepMmeHTa, cobupaTb YCTAHOBKY U3
NpeaNoXKeHHOro 060pyA0BaHNSA, NPOBOAUTL OMbIT U (POPMY/IMPOBATL BbIBOAbI;

OCYLLECTBNATL NPAMbIE U KOCBEHHble W3MepeHus (U3NYECKUX BeIMYMH, Npu 3TOM
BbIOMPaTb ONTUMAaNbHbIA CMOCO6 W3MEpeHUs W MCMO/Mb30BaTb M3BECTHblE METOAbI OLEHKM
NOrpeLLHOCTen 3MepeHui;

nccnepoBaTb  3aBUCUMOCTM  MeXAY (U3NYECKUMU  BEIMYMHAMU C  UCMOJ/Ib30BaHUEM
NPAMbIX WU3MepPeHWid, NpM 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (DMKCUPOBaTb pe3y/ibTaTbl
MOJIYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BENUUYMH B BUAE Tabnuu v rpatmkos, AenaTb BbIBOAbI
Mno pesy/ibTataM MUCCefoBaHus;

cobnogate npaBuna 6e3onacHoOro Tpyja npyv NpoBeAEeHWMU UCCNefoBaHW B pamkax
y4yebHOro 3KcnepmmeHTa, Yy4eOHO-UCCNeLOBaTENbCKOM W MNPOEKTHOW  [AeATeNbHOCTN C
MCNONb30BaHNEM U3MEPUTEIbHbIX YCTPOWCTB 1 N1abopaTOpHOro 060pyA0BaHus;



pewarb pacyéTHble 3afayM C $SBHO 3afaHHOM (DU3MYECKON MOAENbK, WUCMNONb3YS
(hn3nyeckune 3aKOHbl U NPUHLUMLI, HA OCHOBE aHann3a yCnoBus 3afaqn BbIGNpaTb PU3NYECKYHO
MOAENb, BbIAENATb (PU3MYECKME BeNNYMHbI U (OPMYNbl, HEOOXOAMMble ANA €& pelleHus,
MPOBOAUTL PacYETbl U OLEHMBATL PeaslbHOCTb MOYYEHHOTO 3HaYeHNS PU3NYECKON BEIMUNHBI;

pewaTb KayeCTBEHHble 3afayl: BbleTpamBaTb /IOFMYECKM HEMPOTMBOPEUMBYHO LIEMOYKY
paccyXeHunii ¢ ONOPOI Ha N3yUYeHHble 3aKOHbI, 3aKOHOMEPHOCTN U (IU3NYECKUE ABNEHUS;

Menonb3oBaTb MNPV PELIEHUN Yy4yebHbIX 3af4ay COBPEMEHHble  WH(POPMaLMOHHbIE
TEXHONOrMWM ANa MOMCKa, CTPYKTYPMPOBAHUS, UHTepripeTaumMmM W MNpeacTaBieHUst YYeOHOR
Hay4YHO-NONYNAPHOW WH(OPMaLUK, MNOMYYEHHOW U3 Pas/INYHbIX WUCTOYHUKOB, KPUTUYECKU
aHa/iM3MpoBaTth NoMy4YaeMyro MH(OpMaLuio;

NPMBOANTL MPUMEPbl BKNaga POCCUICKMX U 3apyBeXHbIX YYEHbIX-(M3NKOB B pa3BuTUe
HayKW, 06BbACHEHME MPOLLECCOB OKPYXXatOLLEro MMpa, B pa3BUTME TEXHUKMN N TEXHONOT WA,

MNCNOMb30BaTb TEOPETUYECKME 3HAHUA MO0 (U3MKe B MNOBCEAHEBHOM >KWU3HWU ANd
obecneyeHns 6e30MacHOCTN NpY 06paLLeHUN € NpUbopaMu 1 TEXHUYECKMMU YCTPOMUCTBAMU, 41
COXPaHEeHUs 340pO0BbSA U COONIOAEHNA HOPM 3KOMIOrMYECKOro NOBEAEHMNS B OKPYXXatoLLEn cpeae;

paboTaTb B rpynne C BbINO/IHEHWEM Pa3/IMYHbIX COLMabHbLIX PONEei, NNaHMpoBaTh paboTy
rpynnbl, pauuMoHanbHO paenpefensiTb 0653aHHOCTM W MAaHWpPoBaTb  AeATENIbHOCTL B
HeCTaHAAPTHbIX CUTyauusixX, afjleKBaTHO OLEHMBaTb BKNaL KaXAOro M3 y4aCTHWKOB TFpymnnbl B
peLleHve paccMaTpuBaeMoin Npobaemsi.

K KoHLy 06yyeHus B 11 knacce npefMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/IKHbI
OTpaKaTb C(HOPMMPOBAHHOCTL Y 00YYatOLLMXCA YMEHWNIA:

AEMOHCTPUPOBATb Ha MpMMepax pPosb U MEecTo (IM3MKN B hOPMUPOBAHUM COBPEMEHHOM
Hay4HOW KapTWUHbl MUpa, B Pa3BUTMM EOBPEMEHHON TEXHUKM W TEXHOMOTUIA, B MPaKTUYECKOWA
[eATeNIbHOCTM NOAEN, LeNO0CTHOCTb U eANHCTBO (PU3NYECKON KapTUHbI MUPA;

YUnUTbIBaTb TFPaHULbl MPUMEHEHUS W3YYEHHbIX (U3NYECKMX MOAENEA: TOYEYHbIi
ANEKTPUYECKNIA 3apsaf, Ny4Y CBeTa, TOYEYHbIi WUCTOYHWK CBeTa, fA4epHas MoOAeNb arToMma,
HYK/TIOHHas MOA€eNb aTOMHOr0 f4pa Npu pelleHnn rU3nYecknx 3adad;

pacrno3HaBaTb (hM3NYecKue sBneHusa (mpoueccbl) U 06BLACHATbL UX Ha OCHOBE 3aKOHOB
3NEKTPOAVHAMUKIN U KBAHTOBOW (DM3MNKW: 3MEKTPUYECKass NPOBOAUMOCTb, TEM/0BOE, CBETOBOE,
XVMUYECKOe, MarHUTHOe [AeiCcTBMS TOKa, B3aMMOAEWCTBME MarHuMTOB, 3M1eKTpOMarHWTHas
WHAYKLMS, AelCTBME MarHUTHOrO MONs Ha MPOBOAHMK C TOKOM W [ABMXYLUMIACS 3apsaj,
3NIEKTPOMArHUTHbIe KO/ie6aHWs 1 BOMHbI, MPAMOIMHEHOe pacnpoCcTpaHeHye CBeTa, OTPaXEHNE,
npenomaeHne, WHTEpMepeHUns, Audpakums un nonspusaums ceeta, AWCNEpCUs CBeTa,
(hoTO3NEKTpMYeCKUNin athekT (hoTo3(hdeKT), CBETOBOE AaB/EHMNE, BOSHUKHOBEHUE IMHEAYATOro
CMeKTpa aToMa BOA0pOA4a, eCTeCTBEHHAs U UCKYCCTBEHHAs PafuM0aKTUBHOCTb;

OnucbiBaTb M3Y4YeHHble CBOMETBA BeLLeCTBa (3N1EKTPMUYECKME, MarHUTHbIE, ONTUYECKMUe,
3N1eKTPUYECKYI0 MPOBOAMMOCTb Pa3fiMYHbIX CpPed) W 371eKTPOMarHUTHble ABMeHUS (Npouecchl),
NCNonb3ys (U3NYECKMe BEIMYMHBI:  3MEKTPUYECKUIA 3apsf, Cuia TOKa, 3/MeKTPUYecKoe
HanpshKeHue, 3NEKTPUYECKOe COMPOTMB/IEHME, PAa3HOCTb NOTEHLMAN0B, 3NEKTPOABMKYLLAs Cuna,
paboTa TOKa, MHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLIKKN, 3HEPrusi 3NeKTPUYECKOro U MarHWTHOro Mofei, mepuog v 4vactota KonebaHuin B
KonebaTenbHOM KOHTYpe, 3apaf M cuna TOKa B NpoLecce rapMOHWUYECKUX 3/1eKTPOMAarHUTHbIX
KonebaHnil, (POKYCHOe pacCTOsHME WM ONTUYecKas Cuaa AMH3bI, MNpY OMMUCaHWM MPaBU/IbHO
TpakToBaTh (PU3NYECKWUIA CMbICT WCMO/b3YEMbIX BEMYMH, WX O0603HAYeHWs U eAuHULbI,
yKasblBaTb (JOPMY/ibl, CBA3bIBAKOLLME AAHHYHO (IM3NYECKYHO BENNYMHY C APYTUMMN BENNUNHAMMU;

OMUCbIBATb W3YYeHHble KBAaHTOBble SB/EHWS W MNPOLECChbl, UCMOMb3ysa (PU3NYeCKue
BE/INUMHbI; CKOPOETb 3/1EKTPOMArHUTHbLIX BOSIH, ANMHA BOMHbI M 4acTOTa CBETa, JHEPrus W
uMnynbCc (HOTOHa, MEpWMof Monypacnafa, 3HEpPrus CBA3M aTOMHbIX SAep, MpY  OnMcaHuK
NMPaBu/IbHO TPaKTOBaTb (IM3NYECKMIA CMbIC/T WMCMO/b3YEMbIX BENYMH, UX 0603HAYEHUS W
eMHNLbI, YKa3blBaTb (HOPMY/bl, CBA3bIBAIOLWME AaHHYI (PU3NYECKYID BENNYUHY C APYTrVMMU
BEIMYNHAMM, BbIYUCNSATL 3HAYEHUE (IM3NYECKOW BENNYMHBI;



aHanM3npoBaTb (PU3NYECKME MPOLECCHl U ABMEHUSA, WUCMOMb3yA (PU3MYECKME 3aKOHbl U
npuHUMNbI, 3akoH OMa, 3aKOHbl MOC/eA0BaTeNbHOr0O W NapaiienbHOro  CoeauHeHus
MPOBOLHUKOB, 3aKOH [xoynsa-JleHua, 3aKOH  31eKTPOMarHUTHOW  MHAYKUWUW,  3aKOH
MPAMOSIMHEAHOr0 pPacrnpoCcTpaHeHUs CBeTa, 3aKOHbl OTPAXEHWUS CBETa, 3aKOHbl NpPeoMIeHuUs
CBeTa, YypaBHeHMe OQiiHWTelHa AN  (OTO3M(EKTa, 3aKOH COXPAHEHWUS 3HEpPruM, 3akoH
COXpaHeHUs UMMyNbCa, 3aKOH COXPaHEHUs 3MeKTPUYECKOro 3apsja, 3aKOH COXpaHeHus
MaccoBOro umucna, noctynatel bopa, 3akKOH pafM0aKTUMBHOIO pacnaga, npu 3TOM pas3nnyaThb
C/IOBECHYIO (DOPMYNMPOBKY 3aKOHa, ero maTeMaTuyeckoe BblpaXKeHWe W ycnosus (rpaHuubl,
obnacTtu) NPMMEHMMOCTH;

onpefensATb HanpaBieHWe BEKTOpa WHAYKUUW MarHWTHOrO Mofs MPOBOAHMKA C TOKOM,
cunbl AMnepa n cunbl JlopeHua;

CTPOUTb U ONUCLIBaTb N306paXKeHUe, co34aBaeMoe NAOCKUM 3epKasioM, TOHKOW SINH30M;

BbINONHATbL 3KCMEPUMEHTbI MO WCCNEA0BAHUIO (DU3NYECKUX SBNEHWA U NPOLEccoB C
NCMOMb30BaHWEM  MPSMbIX UM KOCBEHHbIX  W3MepeHwWid; npu  3TOM  (hOpMy/IMpoBaThb
npobnemy/3agadyy ¥ TrunoTesy Y4ebHOro 3KCNepuMMeHTa, Ccobupatb  YCTAaHOBKY U3
NpeLIoXeHHOro 060pyA0BaHMs, NPOBOAMTL ONbIT ¥ (POPMYNIMPOBATL BbIBOAbI;

OCYLL;eCTB/IATb  MPSIMbIE U KOCBEHHbIE W3MEPEHUS (U3NYECKUX BEIMYMH, NPW 3TOM
BbIOMpaTb ONTUMAa/IbHbIA CMOCO6 W3MEPEHUs U WCMO/b30BaTb W3BECTHble METOAbl OLEHKU
MOrpeLHoCTel N3MepeHNia;

“ccnenoBaTh 3aBUCMMOCTU (PU3NYECKUX BEIMUMH C UCMOMb30BaHUEM MPSMbIX U3MEPEHUIA:
Mpy 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (MKCUPOBaTb pe3y/bTaTbl MOSYYEHHOW 3aBUCMMOCTU
(hM3nMyeckMx BeNMYMH B Buge Tabnuy u rpapukos, Aenatb BbIBOAbI N0 pesynbTaTam
nccnefoBaHus,;

cobnogatb npaBuna 6e30nacHOro Tpyja Npu NPOBEAEHWM UCCNeLOBaHWA B pamKax
y4yebHOro  3KCMepuMMeHTa, Y4ebHO-MCCNeAoBaTeNIbCKOM W MNPOEKTHON  feATeNbHOCTU ¢
MCMO0/Ib30BaHNEM M3MEPUTESIbHBIX YCTPOMCTB 1 N1abopaTopHOro 060pyL0BaHus;

pewarb pacyéTHble 3ajayn C SBHO 3afaHHON (HM3MYECKON MOAEeNbI, WCNOMb3yS
(hn3nyeckune 3aKOHbI U MPUHLMUMBI, HA OCHOBE aHa/nn3a yCnoBUS 3afa4m BblonpaTb (PU3NYECKYIO
Mofesb, BblAeNATb (DM3NYECKMe BENUYMHbI WU (OPMY/bl, HeobXoauMmble NS €€ peLleHus,
MPOBOAMTL PacyéThbl U OLEHUBATb PeaslbHOCTb MOTYYEHHOr0 3HAYEHUA (HU3NYECKOW BENUNHDI;

pelaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOFMYECKN HENpPOTUBOPEUMBYHO LEMOYKY
PacCcyXAeHUI C ONOPOI Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U (PU3NYECKIME ABNEHNS;

MCMOMb30BaTb MNPV pPelleHun  yyebHbIX 3afa4 COBpPeMeHHble  WH(POPMALUOHHbIE
TEXHONOTUW AN NOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTaumMm 1 MpefcTaBneHns yyeGHOW K
Hay4HO-NOMYNSAPHON WMHMOPMaLUX, MNONYYEHHOW W3 Pa3INUYHbIX WCTOYHWUKOB, KPUTUYECKU
aHa/M3npoBaTtb MOM}LLUAEMY0 NH(OPMaLKIO;

00BACHATL NPUHLUMBI AeACTBUA MaLlUUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pasinyatb
yCnoBus nx 6e30MacHOro MCnonb30BaHWS B NOBCEAHEBHOM XU3HMU;

NMPUBOAUTL MPUMEpPbI BKafa POCEMIACKMX W 3apyOeXHbIX YUYEHbIX-U3MKOB B pasBuUTMe
HayKu, B 06BACHEHME NPOLLECCOB OKPYXXAOLLEro Mypa, B pasBuTie TeEXHUKN U TEXHONOT U,

MCNONb30BaTb TEOPETUYECKMe 3HaHWA N0  (U3MKe B MOBEEAHEBHOW XXWU3HWM [ANA
obecneyeHns 6e30MacHOCTU NpY 06paLLeHMM C NPMOoPaMn N TEXHUYECKMIW YCTPONCTBaAMM, ANS
COXpaHeHus 340POBbA U COBMOAEHNA HOPM 3KOI0rMYECKOro NoBeAeHNs B OKPY>KatoLLEe cpese;

paboTaTb B rpynne C BbINO/IHEHWEM Pa3/IMYHbIX COLMabHbIX POSiER, NnaHNpoBaTh paboTy
rpynnbl, pauMoHanbHO pacnpefensaTb 0083aHHOCTUM M NAaHUPOBaTb  [eATeNbHOCTb B
HeCTaHAAPTHbIX CUTyauusX, afeKBaTHO OLEHMBaTb BKNAL KaX4Oro W3 y4aCTHWKOB rpynnbl B
peLleHne paccmaTpuBaeMon npobnemsi.
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YYEBHO-METOAMYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbBIE MATEPUWAJIbI AN1A YHEHUKA

METOANYHECKWE MATEPUVANbBI ONTA YUHNTENA

LNDPPOBbIE OBPA3OBATEJIbHbLIE PECYPCbl N PECYPCbI CETW
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