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NOACHUTEJNIbHAA 3AINMNCKA

MporpamMmma no ¢u3nke 6a30BOr0 YpPOBHS Ha YPOBHE
cpenHero obuwero obpa3oBaHua pa3paboTaHa Ha OCHOBE
NONOXKEHUN 1 TpeboBaHUN K pe3ynbTaTaM OCBOEHWS OCHOBHOW
obpa3oBaTenbHOM nMporpammbl, npeactasneHHbix B ®rOC COO,
a Takxe C Yy4yéTtom depepanbHon paboyen nporpamMmel
BOCMUTAHMA N KOHUENuUuuM npenofaBaHma yy4ebHoro npegmeTta
«Pn3nka» B o06pa3oBaTeNbHbIX OpraHM3aunsax Poccninckon
depepauunmn, peanv3yloWmMx  OCHOBHble  obpa3oBaTesibHble
NporpaMmel.

CooepxaHve nporpaMmbl MO (U3MKe HanpasB/ieHO Ha
hopMupoBaHune eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa
obyyvatowmxca 10-11 knaccos npu obyvyeHUn ux pu3nke Ha
6a3oBoM ypOBHE Ha OCHOBE CUCTEMHO-OEATENbHOCTHOMO
noaxoda. MNMporpamMma no (usmke COOTBETCTBYET TpeboBaHMAM
droC COO K nnaHUpyembiM JINYHOCTHBLIM, MpPeOMeTHbIM U
MeTanpeaMeTHbIM pe3ynbTaTaM 0byyYeHUs, a TakXKe y4uTbiBaeT
HeobXoAMMOCTb peannsaunmn MexxnpeaMeTHbIX CBA3eN PU3nKun ¢
€CTECTBEHHO-Hay4YHbIMW  y4yebHbIMKM  npegMeTamu. B Hen
onpeaensTCca OCHOBHbIE LENN U3yYeHUs (PU3NKN Ha YPOoBHE
cpeaHero obuwero o6pa3oBaHUA, MNAAHUPYEMbIE pe3ySbTaThl
OCBOEHUS Kypca (U3NKW: JINYHOCTHblE, MeTanpegMeTHbIe,
npegMeTHble (Ha 62a30BOM YPOBHeE).

[porpaMmma No hM3nKe BKJIIOYAET:

NAaHUpyemble pe3ynbTaTbl OCBOEHUSA Kypca (n3nkn Ha 6a3oBoM
YpOBHE, B TOM 4ucCje npeameTHble pe3ynbTaTbl MO rogam
obyyeHuns;
cogepxaHue y4ebHoro npeameTa «®usmnka» rno rogam obyyeHus.
®du3nkKa Kak Hayka o Hambonee obimx 3aKOHax MpPUPOLbI,
BbICTYNas B KayecTBe y4ebHOro npeameTa B LWKOAE, BHOCUT
CYLLECTBEHHbIN BKa B CUCTEMY 3HaHU 06 OKpy»XatoLLeM Mupe.
LLUKONbHbIN ~ KYypC  (U3MKKM -  CcUCTeMoobpasywwmn  gns
€CTECTBEHHO-HAY4HbIX  Y4ebHbIX  NpeaMeToB,  MOCKOJIbKY
(PU3MYeCcKne 3aKOHbl JieXXaT B OCHOBE MPOLLECCOB W SIBNEHUMN,
n3yvyaembix xummen, buonoruen, guimyeckon reorpadmuen un
acTpoHoMuen. WcCnonb3oBaHME W aKTMBHOE MPUMEHEHME



PU3nNYeCcKnx 3HaHUN onpeneniseT XapakTep W pasBuTue
pa3Hoobpa3sHbIX TEXHONOMMNIA B Chepe IHEPreTUKM, TPaHCMopTa,
OCBOEHMA  KOCMOCa, MOJIydYeHMSs  HOBbIX  MaTepuanoB C
3aJlaHHbIMW CBOWCTBaMMN U Apyrux. N3yyeHne cusnmkm BHOCKT
OCHOBHOM BKJlag B (OpPMUPOBaHME eCTEeCTBEHHO-HaYy4YHON
KapTuHbl Mupa oby4valowmxcd, B (OpPMMpPOBAHME YMEHUI
NPUMEHATb Hay4HbIM METOh MNO3HAaHUA MPU BbINOJIHEHUM UMW
y4eOHbIX NCCNeaoBaHNN.

B ocHOBY Kypca ¢wm3nkm Ons ypoBHA cpefdHero obuiero
obpasoBaHMA  MNONOXEH  psaf  MOENn, KOTopble  MOXHO
paccMaTpMBaTb Kak MPUHLWUMbI €ro NOCTPOEHUS.

pesi uesioCTHOCTH. B COOTBETCTBUM C HEN KYPC ABASETCA
NIOrMYEeCKN 3aBEepLUEHHbIM, OH COOEPXWUT MaTepuan n3 BCeX
pa3fenioB U3NKK, BKIOYAET KakK BOMPOCH! KJ1aCCUYeCKoW, Tak u
COBPEMEHHOWN (PU3NKMN.

Npes reHepann3zauynmn. B COOTBETCTBUN C HEW MaTepua
Kypca u3nkn o6beAnHEH BOKPYr (U3NYECKUX TEOopumn.
Benoywmm B Kypce aBnsfeTca GopMupoBaHMe npencTaBieHnn o
CTPYKTYPHbIX YPOBHAX MaTepuin, BellecTBe 1 noJie.

Npes rymaHnTapusauymmn. E€ peannsaunsa npegnonaraeT
MCNONb30BaHME TYMAHWTAPHOro noTeHunana (u3n4eckon
HayKW, OCMbIC/IeHMe CBA3N pPas3BUTUA (PU3NKKU C pa3BUTUEM
obLecTBa, a TakXe C MUPOBO33PEHYECKMMU, HPABCTBEHHbLIMU U
3K0JI0rn4yecKnmn npodbnemamum.

Npes npuknagHou Harnpas/ieHHOCTU. KypC QuUsnku
npeanonaraeT 3HAaKOMCTBO C LUMPOKUM KPYroMm TeXHU4eCKux wu
TEXHOJIOrNYECKUX MPUN0XKEHUN N3YYEHHbIX TEOPUIA N 3aKOHOB.

Wpes  skosornszauumn  peannsyeTcs nocpenCcTBoOM
BBeLleHUNA 3JIEMEHTOB cofepxxaHus, MOCBALLEHHbIX
3KoJIorn4yecknum npobsemMam COBPEMEHHOCTU, KOTOPbIE CBSA3aHbI
C Pa3BUTMEM TEXHUKU W TEXHONOIUA, a Takxe obCyxaeHus
npobnem pauMoHanbHOro NpPUPOLONoJib30BaHUS 7
3K0JI0rn4yeckom 6e3onacHoCTM.

CTep)XXHeBbIMM 3N1eMeHTaMN Kypca (U3NKKM Ha YPOBHE
cpegHero obuiero obpa3zoBaHMa ABASAIOTCA DU3MYECKME Teopuun
(dbopMmpoBaHMe npencTaB/IeHUA O CTPYKTYype MOCTPOEHUS
ursnyeckon Teopuun, ponnm  (yHAAMEHTaNIbHbIX 3aKOHOB WU



NPUHLUUNOB B COBPEMEHHbLIX MNPEeACTaBAeHMAX O npupoae,
rpaHnLax NMPUMEHUMOCTN TEOPUN, AJ19 ONUCAHMA eCTeCTBEHHO-
Hay4HbIX ABJIEHUIN 1 NPOLLEeCCOoB).

CNCTEMHO-LeATENbHOCTHBIM  MNOOX0L B  Kypce (pu3unku
peann3yeTca  npexpae BCero 3a CYET  OpraHmsauuu
dKCNepMMeHTanbHOM  gedATenbHocTu  obyyvarowmxcd.  [Ond
6a30BOro ypoBHA Kypca M3NKKN - 3TO UCMOJIb30BaHNE CUCTEMBI
(PPOHTASIbHbIX KpaTKOBPEMEHHbIX 3KCMepMMeHTOB "
nabopaTopHbix paboT, KOTOpble B nMporpamMme Mo Qu3nke
obbeAnHEHbl B OOWMW CANCOK YYEHUYECKUX MPaKTUYECKUX
paboT. BbigeneHune B ykazaHHOM nepeyHe nabopaTopHbIX paboT,
NPOBOAUMbBIX LN  KOHTPOJIS W OUEHKW, OCyLLeCcTBAseTCs
y4YaCcTHMKamum  obpa3oBaTesibHOr0  npouecca ucxoas U3
ocobeHHOCTeN NAaHNPOBaAHNUS U OCHaLLeHNA KabuHeTa PU3nKW.
Mpn 3Tom obecnevymBaeTcs oBnageHne  obyyvaloWwmMMUCS
YMEHUAMM MNPOBOANTb KOCBEHHbIE WU3MEPEHUS, UCCefoBaHUS
3aBUCUMOCTEN (PU3NYECKMX BESINYMH U MOCTAHOBKY OMbITOB MO
NpoBepKe NpPeasIoXEHHbIX rMnoTes.

bonblioe BHWMaHME yOenseTcs peweHuio PacHETHbIX W
Ka4yeCTBEHHbIX 3agad. [llpm 3TOM AN  pacyéTHbIX 3adad
NPUOPUTETOM SABNIAIOTCA 3aayvM C ABHO 3aJaHHOW (PM3NY4EeCKOW
MOLEeNbio, MNO3BOJIAIOWME MPUMEHATb W3YYEHHble 3aKOHbl W
3aKOHOMEPHOCTW KakK W3 OAHOro pasfesia Kypca, Tak WU
NHTErpupysa 3HaHUA M3 pasHbIX pa3gesnos. [ns KavyeCTBEHHbIX
3ag0a4 NPUOPUTETOM SABAAKOTCA 3afaHWs Ha 06bACHEeHue
NpoTEKAHUA (PU3NYECKNX ABJIEHUI N NPOLLECCOB B OKPYXatoLEeN
XXN3HKW, TpebytoLwwmne BbiboOpa HU3NYECKONn Modenn ona CUTyauunm
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBeTcTBUM C TpeboBaHuamm GroCc COO K
MaTepuanbHO-TEXHMYECKOMY obecrneyeHnto y4ebHoro npouecca
6a30BbIN YpOBEHb KypCa (PU3MKU Ha ypoBHe cpepHero obuiero
obpa3oBaHMA [OO/DKEH WM3yYaTbCA B YCJOBUAX MPeaMETHOro
KabuHeTa GU3MKM NN B YCNOBUSX MHTErPUPOBAHHOIro KabnHeTa
NpeaMeToB eCTECTBEHHO-HAY4YHOro unkna. B kabunHeTe m3smku
L0O/MKHO BbITb Heobxoaumoe nabopaTopHoe obopynoBaHme Onsd
BbIMOJIHEHMSA YKa3aHHbIX B nporpamme no usnke y4eHn4eckmx
NpaKTU4yecknx paboT n 4eMOHCTPaUnoHHOe obopynoBaHue.



[emoHCcTpaunoHHoe  obopynoBaHue  dopMupyetcs B
COOTBETCTBUM C MPUHLMMOM MUHUMASIbHOW AOCTAaTOYHOCTU W
obecneymBaeT MOCTAHOBKY MEPEYUCNEHHbLIX B Mporpamme no
dU3nMKe  KIOYEBbIX  AEMOHCTPaAUMn  ANa  UCCNenoBaHUs
N3y4YaeMbIX  SBAEHUA WU MPOLECCOB, SMMOUPUYECKUX U
PYHAAMEHTasbHbIX 3aKOHOB, X TEXHUYECKNX MPUMEHEHUN.

JlabopaTopHoe obopynoBaHune ons YYEHNYEeCKunx
NpakTnyecknx paboT dopMupyeTcs B BuAe TeMaTUYECKUX
KOMMNNEKTOB 1 obecneymBaeTcd B pacyéTe OOHOM0 KOMMJEKTa
Ha OByx  oby4awowwmxcs.  TemaTuyeckume KOMMIEKTbl
nabopatopHoro obopyaoBaHus A0/KHbI ObiTb MNOCTPOEHbI Ha
KOMMJIEKCHOM  MCMOJ/Ib30BaHWM  aHaNOroBbIX W LUPPOBbIX
NpnbopoB, a TakKe KOMMbIOTEPHbIX M3MEPUTENbHbLIX CUCTEM B
BMuAe umdposbIx abopaTopui.

OCHOBHbIMM  LensaMn  n3yyeHnsa Gusnmkn B obwem
obpa3oBaHUM SBNAOTCA:
hopMMpoBaHME WUHTepeca W CcTpemneHns obyvalowmxca K
Hay4YHOMY U3YYEHUIO NPUPOabI, Pa3BUTUE UX MHTENNEKTYaNbHbIX
N TBOPYECKMX cnocobHocTeN;
pa3BUTME MPencTaBAeHUN O Hay4YHOM MeETofe MO3HaHUA 1
hopMunpoBaHue nccnenoBaTeNbCKOro OTHOLLIEHNS K
OKPY>KatoLLNM ABIEHUSAM;
hOpMMPOBAHNE HAYYHOrO0 MUPOBO33PEHUA KaK pe3ysbTaTa
N3y4YeHNs OCHOB CTPOEHMA MaTepum un GyHAaMeHTasbHbIX
3aKOHOB (h13UKN;
hopMUNPOBaHNE YMEHNI OOBACHATL ABEHMA C UCMOb30BAHNEM
DU3NYECKMX 3HAHUIN N HAYYHbIX OOKA3aTENbCTB;
hopMmnpoBaHMe NpencTaBAeHUN O Poan PU3MKKU ANS pa3BUTUSA
OPYTrnX eCTECTBEHHbIX HAayK, TEXHUKN N TEXHONOTUIA.

OocTmxeHne 3Tux uenenm obecneynBaeTCs peLLleHNEM
cnegylowmMx 3af4ad B npouecce uM3yyYeHUs Kypca GU3NKU Ha
ypoBHe cpenHero obuiero obpa3oBaHus:
npuobpeteHne CuUCTEMbl 3HaHUM 06 o0bLKnx Usnyecknx
3aKOHOMEPHOCTAX, 3aKOHaX, Teopusax, BKOYAA MEXaHUKY,
MOJIEKYNSAPHYIO U3NKY, INEKTPOANHAMMKY, KBAHTOBYIO (PU3NKY
N 31IeMEeHTbl aCTPOU3NKUY;



hopMUpPOBaHNE YMEHUI NPUMEHATL TEOPETUYECKME 3HAHNS ANS
00BbACHEHNA (PM3NYECKNX SBAEHUN B Npupode v 4S8 NPUHATUS
NPaKTUYECKNX PELLEHNI B NOBCEAHEBHOWN XU3HN;

OoCBOeHMe cnocoboB peleHns pasanyHblX 3agady C  ABHO
3af@HHOM (U3NYECKOM MOAesnbilo, 3agad, nogpasymeBatomx
CaMOCTOATENIbHOE CO3[aHne (hU3M4eCcKonm MoAenn, afeKBaTHOW
YyCNOBUSM 3a4a4u;

NOHUMaHME (U3NYEeCKUX OCHOB W MNPUHLKUNOB LAENCTBUA
TEeXHUYECKMUX YCTPOMUCTB W TEXHONOrMYyeCKMx Mpoueccos, WX
B/IMSAAHUS Ha OKPYXXaloLWyto cpeay;

OBJlafleHMe MeTodaMU CaMOCTOSATENbHOrO MJaHUPOBaAHNSA U
npoBefeHns  (U3NYeCKUX  SKCMNEPUMEHTOB, aHaam3a MU
MHTepnpeTaumnm WHgopMaunn, onpeaeneHns [OCTOBEPHOCTU
NOJly4EHHOr o pe3yfbTaTa;

co3faHve ycCsioBUM  ONA  Pa3BUTUA  YMEHUA  MNPOEKTHO-
nccrenoBaTesibCKOM, TBOPYECKOM OEeATENbHOCTH.

Ha wu3ydyeHne u3nkn (6a3oBbli ypoBEHb) Ha YPOBHE
cpenHero obuwiero obpa3oBaHus oTBoauTCs 136 4vacos: B 10
KJlacce - 68 YacoB (2 4aca B Hefen), B 11 knacce - 68 4acos (2
Yyaca B Hefeso).

Mpepnaraembln B nporpamme no (U3MKe nepeveHb
nabopaTopHbIX n NPaKTUYECKNX paboT ABNISETCA
PEKOMEHOOBaHHbLIM, Yy4uTenb Jenaet BblIbOp npoBeneHns
nabopaTopHbIX paboT M OMbITOB C YYETOM WHAMBMAOYASbHbIX
ocobeHHoCTen 0byYatoLWmnxcs.



COAEP>XAHWE OBY4YEHUSA
10 KJIACC

Paspen 1. ®u3uka u MeToabl HAY4YHOro NO3HaHus

®dun3nka - Hayka O npupoge. Hay4yHble MeTOAbl MO3HAHUSA
OKpy>atowero Mupa. Ponb akcnepuMeHTa 1 Teopumn B npoLiecce
MO3HAHNA NPUPOLbI. DKCNEPUMEHT B (PU3NMKe.

MopenupoBaHue (U3NYECKMUX SBAEHUA U MNPOLLECCOB.
Hay4yHble runoTesbl. ®Pu3nYeckmne 3akKoHbl U Teopun. [paHuLbl
NPUMEHNMOCTU (PU3NYECKNX 3aKOHOB. NPUHLINN COOTBETCTBUA.

Posib 1 MecTOo (U3NKN B (POPMUPOBAHUM COBPEMEHHOW
Hay4YHOM KapTWHbI MMpPa, B MPAKTUYECKON AeATeNbHOCTMN oA eN.

LeMoHcTpauun

AHanorosble 1 UWUGPOBbIE M3MepUTENbHbIE Npnbop.I,
KOMMbIOTEPHbIE AaTUYMKW.

Pazpen 2. MexaHuKa

Tema 1. KnHeMaTuka

MexaHun4yeckoe ABUXKeHune. OTHOCUTENIbHOCTb
MexaHM4YecKoro asumxxeHuns. Cncrtema oTcyeTa. TpaekTopus.

MepemMelLeHne, CKOPOCTb (CpeaHas CKOPOCTb, MIHOBEHHAS
CKOPOCTb) U YCKOpPeHWe MaTepuasibHOM TOYKM, UX MPOEeKLMn Ha
OCK CcuCTeMbl KoopaunHaT. C/ioXKeHne nepeMeLLeHnin U CNoXXeHne
CKOpOCTeN.

PaBHOMepHOEe 1  PaBHOYCKOPEHHOe  MPSAMOJINHENHOe
OBVXeHue. [papukn 3aBMCMMOCTM KOOPOWHAT, CKOPOCTH,
YCKOpeHUs, nyTn W nepeMelLeHns MaTepuanbHOM TOYKM OT
BPEMEHMN.

CBoboaHoOe nageHne. YckopeHme ceBoboaHOro nageHus.

KpuBonnHenHoe [BuXXeHue. [BMXeHMe MaTepuasibHOW
TOYKN MO OKPYXHOCTWU C MOCTOAHHOM MO MOAYJIK0 CKOPOCTHIO.
Yrnosasi CKOpoCTb, JINHEMHAA CKOPOCTb. [lepmoa M 4actoTa
obpalleHuns. LleHTpoCcTpeMnTeNbHOE YCKOPEHME,

TexHn4yeckne yCTPOMUCTBA U MNpPaKTUYECKoe MPUMEHEHMe:
CNNOOMeTpP, MOBMXEeHWe CHapsAnoB, LUenHble W PeMEHHble
nepenayun.

LeMoHcTpauun



Mogenb CMCTEMbl OTCYETA, WIIOCTPALNA KUHEMATUYECKNX
XapPaKTEePUCTUK ABVMKEHUS.

Mpeobpa3oBaHne OBMXXEHWA C WCMOJIb30BAHMEM MPOCTbIX
MeXaHN3MOB.

[MageHne Ten B BO3AYXe N B Ppa3pe)XeHHOM NPOoCTPaHCTBe.

HabniogeHne asmxeHuns Tena, 6poweHHOro nog yrjioMm K
FOPU3OHTY N FOPU30HTAJIbHO.

3mepeHmne yckopeHmsa cBo604HOro nageHuns.

HanpaBneHne cCKOpoCT Npu ABYXKEHUM MO OKPYXXHOCTN.

Y4yeHn4eckuvi 3KkCrnepumMeHT, 1abopaTopHble paboThbl

3yyeHne  HepaBHOMEPHOro  OBMXXKEHUS C  Lefbio
onpenesieHNss MFHOBEHHOW CKOPOCTM.

ccnepoBaHme COOTHOLLEHUA Mexnay nyTaMmu,
NPONAEHHbIMU  TesioM 3@  MocjiefoBaTel/lbHble  paBHbIE
MPOMEXYTKM BpPEMEHW Npu PaBHOYCKOPEHHOM [LOBUXKEHUU C
Ha4aJIbHOM CKOPOCTbO, PABHOW HYJIHO.

3y4yeHne OBMXEHNSA LWAPUKa B BA3KOMW XUOKOCTH.

N3y4yeHne oBmxeHus Tena, bpoLeHHOro ropu3oHTasnbHO.

Tema 2. AnHaMuka

MpuHuMn oTHOCUTenbHoCTM [anunesa. [lepBbld  3aKOH
HbloTOoHa. VIHepuKnanbHble CUCTEMBI OTCYETA.

Macca Tena. Cmna. MpuHUMN Cynepno3vunmn cuna. BTopown
3aKOH HbIOTOHa [ONa MaTepuasibHOM TOYKW. TpeTuin 3aKOoH
HbloTOHa 019 MaTepuralibHbIX TOYEK.

3aKOH BceMupHoro TaroteHus. Cuna TaxecTtu. [lepsas
KOCMMYeCKas CKOPOCTb.

Cuna ynpyrocTun. 3akoH 'yka. Bec Tena.

TpeHne. Bupgbl TpeHusa (NOKOS, CKOJIbXXEHUS, KaveHus).
Cuna TpeHus. Cyxoe TpeHue. Cuna TpeHUsA CKOJIbXXeHUs 1 cuna
TpeHna nokos. KoadhpuumeHT TpeHua. Cuna CONPOTUBJIIEHUS
Npw OBUXKEHUN Tesla B XUOKOCTU UK rase.

[MocTynaTenbHOE W BpallaTesbHoe ABMXEHME abCoNTHO
TBEPLOro Tena.

MOMEHT CuJibl OTHOCUTENbHO OCK BpaleHud. ne4yo cunbl.
YcnoBusa pasHoBecusa TBEPLOro Tena.

TexHn4yeckne yCTpoUCTBa U MPaAKTUYECKOE MPUMEHEHME:;
NOALUWMHUKN, ABMXKEHNE NCKYCCTBEHHbIX CMYTHUKOB.



LeMmoHcTpauun

fABneHne nHepunn.

CpaBHeHMe Macc B3anMOAENCTBYOLWMNX Ten.

BTopoi 3aKoH HbloTOHa.

N3mepeHune cun.

CnoxxeHwue cun.

3aBUCUMOCTb CWJIbl YIPYroCcTh OT gedopMaumn.

HeBecomocTb. Bec Tena npu YCKOPEHHOM MNOALEME WU
nageHuu.

CpaBHeHMe CUN TPeHUS NOKOS, Ka4eHUS N CKOJIbXKEHUS.

YcnoBus paBHOBeCUs TBEPAOro Tena. Buabl paBHoBecus.

YuyeHun4ecknvi aKcriepuMeHT, 1abopaTopHbie paboThbi

N3y4eHune aBmxeHuns bpycka no HakKJIOHHOW MAOCKOCTH.

iccnepnoBaHme 3aBUCMMOCTU CUT YMPYrOCTU, BO3HUKAKLLNX
B NMPY>XMHE 1 pe3nHOBOM 0bpasue, 0T ux gedopmauuu.

iccnepoBaHme  yCnoBMW  paBHOBECUS TBEPLOro Tena,
MMeoLLero oCb BpaLleHus.

TeMa 3. 3aKOHbI cOXpaHeHUss B MexaHuKe

AMnynbCc  MaTepuanbHOM  TOYKM  (Tena), CUCTEMbI
MaTepuanbHbIX To4YeK. MNynbC CUbl N U3MEHeHNe MMNybCa
Tena. 3aKOH COXpaHeHusa MMnynbca. PeakTUBHOE ABMXEHWUe,

PaboTa cunbl. MOLWHOCTb CUAIbI.

KnHeTnyeckas saHeprua matepuasbHOM To4Ykn. TeopeMa 06
N3MEHEHUN KNHETNYECKOWN SHEPrum.

MoTeHumanbHasa 3Heprusd. NoTeHumManbHasa 3Heprus ynpyro
0eOopMMPOBAHHON MPYXKHbI. [loTeHUnanbHaa 3Heprua Tena
BOM3M NOBEPXHOCTN 3EMIIN.

[MoTeHunanbHble N HeNOTEHUMasbHbIE Cuibl. CBSA3b paboThl
HenoTeHUMaNbHbIX CUJT C U3MEHEHNEM MeXaHWYeCKOW 3Heprumu
CMCTEeMbl Tesl. 3aKOH COXPaHEHNSA MEXaHNYECKOW 3HEPTrun.,

Ynpyrve n Heynpyrme CTOJIKHOBEHUS.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEeHMe:
BOOOMET, KOMEP, NPYXXUHHLIN NNCTONIET, ABMXKEHME PaKeT.

LeMoHcTpauun

3aKOH COXpaHeHnsa nMnynbca.

PeakTuBHOE ABUMXKEHMe.



Mepexon NOTEHUMANIbHON 3HEPrUM B KUHETUYECKYID W
obpaTHo.

YyeHun4yeckni 3KcrnepuMeHT, 1abopaTopHbie paboThbi

N3yyeHne abcontoTHO HEYynpyroro yaapa C NOMOLLbIO ABYX
OJWNHAKOBbIX HUTSHbIX MassTHUKOB.

WccnepoBaHne cBA3M  paboTbl  CWMAbl € U3MEHEHUEM
MEXaHUYECKON 3SHEeprum Tena Ha TNpUMepe pPacCTSHKEHUS
PE3MHOBOI0 XryTa.

Paspen 3. MonekynspHan ¢m3uka ]
TepMoAWHAMMUKA

Tema 1. OCHOBbI MOJIEKYNIAPHO-KUHETUYECKON TeOPHHU

OCHOBHbIE NMON0XKEHNSA MOJIEKYNAPHO-KMHETUYECKON Teopum
M ux onbiTHoe o6oCHOBaHMEe. bBpoyHOBCKOE ABMXXEHME.
Onddy3ma. XapakTep OBUXKEHMS U B3aMMOLEWCTBUSA 4acTul,
BellecTBa. Mogenn CTpoeHNs ra3os, XUAKOCTEN N TBEPLbIX Ten
N 0bbSACHEHME CBOWCTB BeLleCTBa Ha OCHOBE 3TUX Mogenewn.
Macca 1 pa3mepsbl Mosieky. Konm4ecTso BellecTsa. [1oCcToAHHaA
ABoragpo.

TennoBoe paBHoBecue. TemnepaTypa U €€ WU3MEPEHKe.
LLikana TemnepaTtyp Lenbcus.

Mopens wmpeanbHoro rasa. OcHOBHOe  ypaBHeHue
MOJIEKYNAPHO-KMHETUYECKON  Teopunm  uieasbHOro  rasa.
AbcontoTHaa TemnepaTypa KakK Mepa CpeaHen KUHETUYECKOM
SHeprun  TennaoBOro  OBMXKeHMs  4YacTuy rasa. Lkana
Temnepatyp KenbBuMHa. [a30Bble  3aKOHbl.  YpaBHeHUe
MeHpeneesa-KnanenpoHa. 3akoH [danbToHa. W3onpouecchl B
noeasbHOM rase C TOCTOAHHbIM KOJIN4eCTBOM BellecTBa.
papnyeckoe npepncrtaBieHWe  M30MPOLLeCCOB:  K30TepMa,
n3oxopa, n3obapa.

TexHn4yeckmne yCTpoUCTBa W MPaAKTUYECKOE MPUMEHEHME:;
TepMmomeTp, bapomeTp.

LeMoHcTpauun

OnbITbl, AOKa3blBalOLWMNe OUCKPETHOE CTPOeHMe BeLLlecTBa,
hoTorpadum MosieKys1 OpraHNYeCKnX coeauHEeHNN.

OnbITbl MO AN GY3nMN XKNOKOCTEN N ra3os.

Moaenb OpOyHOBCKOro ABUXKEHMS.

Mogenb onbiTa LUTepHa.



OnbIThI, L0Ka3blBatoLLMe CyLWecTBOBaHMe
MEXMOJIEKYIAPHOr0 B3auMO4eNCcTBuS.

Mogenb, WANKOCTPUPYOLWAa Npupoay LAaBJieHUA ras3a Ha
CTEHKW cocypa.

OnbIThI, WNNIOCTPUPYOLWME  ypaBHEHWe  COCTOSAHUA
naeasbHOro rasa, M30npoueccsl.

Y4yeHn4ecknvi 3KkCcrnepumMeHT, 1abopaTopHble paboThbl

OnpepeneHne MacCbl BO3dyXa B KJIaCCHOM KOMHaTe Ha
OCHOBE M3MepeHnn obbEMa KOMHaTbI, AABJIEHNS U TeMMNepaTypbl
BO34YyXa B HeW.

ccnepoBaHmMe  3aBUCMMOCTW  MexXxAy  napaMeTpamu
COCTOSAIHMSA pa3pexeHHOoro rasa.

Tema 2. OCHOBbI TepMOANHAMUKH

TepmoonHammyeckass cucteMa. BHyYTpeHHAd  3Heprus
TepMOAMHAMNYECKON CUCTEMbI W CNOCobObl €€ U3MEHEHNS.
KonnyectBo TenaoTbl W paboTa. BHYyTpeHHAA  3Heprus
OQHOATOMHOro MAaeasbHOro rasa. Bwugbl Tennonepepayu:
TEenaonpoBOAHOCTD, KOHBEKUWsA,  u3nyyvyeHune.  YaenbHas
TenJ0EMKOCTb  BewecTtBa.  KonmyecTBO  TenaoTbl  MpW
Tennonepepnave.

MoHaTne 06 agmabaTHOM npouecce. T[lepBbl  3aKOH
TEepMOLANHAMUKN, [MpuMeHeHne nepBoro 3aKOHa
TepMoOVHAMUNKN K nsonpoweccam. [pacmyeckas
NHTepnpeTaunsa paboTbl rasa.

BTopon 3akKoH TepmogmHaMumkin. HeobpaTumMocTb nNpoLeccos
B npupoge.

Tennosble MalWNHbI. MPUHLKXMBI eNCTBUSA TEMNJIOBLIX MALUWH.
Mpeobpa3oBaHns SHEPTrUN B TEMIOBLIX MalnHaX. KoappurumneHT
Nnosie3Horo AencTBMSA TernnoBOW MaluuHbl. Linkn KapHo u ero
KO3 MULMEHT NOSIE3HOr0 AEeNCTBUA. dKoNornyeckme npobnemsl
Tenno3HepreTuku,

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEeHMe:
ABUraTeNb BHYTPEHHEro cropaHus, ObITOBOM XONOAWSIBHUK,
KOHOMUMOHep.

LeMoHcTpauun

i3MeHeHne BHYTpPEHHeWN 3Heprun Tesa npu COoBepLUeHUN
paboThbl: BbINET NPOOKN 13 BYyTbINKKM NOA OENCTBMEM CXKATOro



BO34yXa, HarpeBaHue agupa B NaTyHHON TPybKe NMyTEM TpeHus
(BMOeooeMOHCTpaLNS).

A3MeHeHne BHYTpeHHeN 3Heprumn (TemnepaTypbl) Tena npu
Tennonepenave.

OnbiT no aguabaTHOMy pacwupeHnto Bosdyxa (onbIT C
BO34YLUHbIM OFHUBOM).

Mogenn napoBot TypOuWHbLI, [OBUraTens BHYTPEHHEro
CropaHus, peakTUBHOIO ABUraTens.

YuyeHun4eckni akcriepuMeHT, 1abopaTopHblie paboThbl

i3mepeHune yaensHOM TENN0EMKOCTH.

Tema 3. ArperatHble COCTOAHMA BeLuecTBa. Pa3oBble
nepexopabl

Mapoobpa3zoBaHne U KoHAeHcauus. icnapeHne n KnneHue.
AbcontoTHas M OTHOCUTENbHAs  BJIAXKHOCTb  BO34yXa.
HacblweHHbln  nap. YgenbHas TennoTa napoobpa3oBaHus.
3aBUCMMOCTb TeMnepaTypbl KUMEHUA OT AaBJIEHUS.

TBépnoe Teno. Kpuctanamyeckme wn amMopdHble Tena.
AHMN30TPONNA CBOWCTB  KPUCTasNoB. XKuakue KpucTansbl.
CoBpeMeHHble MaTepuasnbl. [lnaBneHne u KpucTaaamsauusa.
YnenbHasa Tennota nnasnenns. Cybnmmaums.

YpaBHeHMe Tennosoro banaHca.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHeHMe:
FMrpoMeTpP N NCUXPOMETP, KaJlopuMeTp, TEXHOJIOMNK NONy4eHUs
COBPEMEHHbIX MaTepuanosB, B TOM 4YuUC/ie HaHOMaTepuasnos, U
HaHOTEXHOJI0r UMW,

LeMoHcTpauun

CBOWMCTBA HaCbILLEHHbIX NapOB.

KnneHve npu NOHMXEHHOM LaBJIEHUMN.

Cnocobbl n3MepeHnsa BAaXKHOCTH.

HabnogeHne HarpeBaHMa U NaaBfeHUS KPUCTaIMYeCcKoro
BeLlecTBa.

JleMOHCTpauna KpnucTanios.

Y4yeHn4eckuvi 3KkCrnepumMeHT, 1abopaTopHble paboThbl

A3mMepeHne 0THOCUTESIbHOW BNAaXKHOCTW BO34YyXa.

Paspen 4. dneKTpoauHaMMkKa
Tema 1. dneKTpocTaThuKa



dneKTpusaumsa Ten. DNeKTpuyeckuh 3apsagd. [ea BuAa
3NIeKTPUYeCKMx  3apsafoB. [IpOBOOHUKKW,  OWINEKTPUKN U
MOSYyNPOBOAHNKN. 3aKOH COXPaHEeHUs 3N1eKTPUYeCcKoro 3apaaa.

B3aumopenctemne 3apsanoB. 3akoH KynoHa. To4e4Hbli
INEKTPUYECKMI 3apsagd. IDNeKTpuyeckoe nose. Hanps)KEHHOCTb
3/1eKTpuYeckoro nongd. NMpuHUMN cynepnosnumm 31eKTPUYecKmnx
nonen. JINHUN HaNPSXXEHHOCTUN 3IEKTPUYECKOro Nos.

PaboTta cumn 3nekTpocTaTmyeckoro nong. [loTeHuman.
Pa3HoCTb noTeHumanos. [IpOBOOAHWMKN W  OUSNIEKTPUKKM B
3/IeKTPOCTaTUYECKOM nose. [AnanekTpruyeckas NpoHMLAEeMOCTb.

DNEKTPOEMKOCTb. KoHaeHcaTop. DNEKTPOEMKOCTb
M0CKOr0 KOHAEHCaTopa. DHeprus 3apsaXeHHOro KoHaeHcaTopa.

TexHn4yeckmne yCTpPoOUCTBa U MPaAKTUYECKOE MPUMEHEHME:;
3JIEKTPOCKOM, 3NEeKTPOMETP, 3JIeKTpocTaTuyeckas 3awmTa,
3a3eMsieHne 31eKTponpubopos, KOHAEHCATOP, KOMUPOBaJbHbI
annapaT, CTPYMHbIN NPUHTEP.

LeMmoHcTpaunn

YCTPONCTBO M NPUHLIAN OENCTBUS d1eKTpoMeTpa.

B3anmMoLencTeme Has3NeKTPMU30BaHHbIX Tel.

DNeKTpnYecKoe nose 3aps>KeHHbIX Ten.

[MPOBOOHUKN B 3/1€KTPOCTAaTUYECKOM Mnone.

DNeKTpocTaTuyeckas 3alura.

OV3NeKTPUKKN B 31eKTPOCTATUYECKOM ToJIe.

3aBUCUMOCTb 3JIEKTPOEMKOCTU MIOCKOro KOHAeHcaTopa OT
naowanmn MNNACTUH, pPaccToAHUA Mexnay HUAMMW "
LUN3JIEKTPUYECKOMN NPOHMLLAEMOCTH.

JHeprus 3aps»XeHHOro KOHAeHcaTopa.

YuyeHun4eckni aKcriepuMeHT, 1abopaTopHblie paboThbi

Ai3mepeHne 3/1eKTPOEMKOCTU KOHOEeHCaTopa.

Tema 2. [MOCTOAHHbIA 3/1€KTPUYECKUH TOK. TOkM B
pa3sinyHbIX cpenax

DNIeKTPUYeCKnin TOK. Ycnosus CyLlecTBOBaHMA
afieKTpuyeckoro Toka. WcCToyHuMkM TOoKa. Cuna  ToOKa.
[MOCTOAHHBIN TOK.

HanpsaxeHue. 3akoH OMa /19 y4acTKa uenu.



DNeKTpuyeckoe conpoTtmeieHne. YaenbHoe CONPoOTUBIIEHME
BelwlecTBa. [locnenoBaTenbHOe, MapajusiefibHOe, CMellaHHoe
coefunHeHne NpPoBOAHNKOB.

PaboTa anekTpmyeckoro Toka. 3akoH [hxoynsa-JleHua.
MOLLHOCTb 3/IEKTPUYECKOro TOKa.

DNEKTPOABMXKYLLAA CUMa UM BHYTPEHHee COMpoTUBIEHNE
MCTOYHMKA TOKa. 3akoH OMa pnans nosiHonm (3aMKHYTOW)
N1eKTpuyeckon uenu. KopoTkoe 3aMblKaHMe.

DNEeKTPOHHas NPOBOANMOCTb TBEPObIX MeTaslsioB.
3aBUCMMOCTb COMPOTUBAEHUS MeTaJIIoB OT TemmnepaTypsl.

CBepxnpoBoanMOCTb.

DNEeKTPUYEeCKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHbLIX
MNy4KOB.

MonynpoBOOgHUKN. CobcTBEHHas n npuMecHas

NPOBOANMOCTb MOSYNpPoBOAHMKOB. CBOMCTBa p-n-rnepexona.
MonynpoBoaHMKOBbLIE NpUbBOpBI.

JNeKTPU4YeCcKnn TOK B pacTBopax W  pacniasax
NEKTPOJINTOB. INIEKTPOSINTMHECKASA SMUCCoUMaLNs. DNEKTPOIN3,

dNeKTpu4yecknn ToK B rasax. CaMOCTOATENIbHbIA U
HecaMoCTOoATeIbHbIN pa3pad. MonHua. Mnasma.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEeHMe:
amnepmeTp, BO/IbTMETP, peocTar, NCTOYHMKKM  TOKa,
dNeKTpoHarpeBaTesibHble  NPUOOPbLI, 3/EKTPOOCBETUTESbHbIE
npubopbl, TEPMOMETP COMPOTUBIIEHUS, BaKYyMHbIN AMO4,
TEePMUCTOPbl N (POTOPE3NCTOPBI, MOJYNPOBOLHUKOBLIA ONOA,
raJibBaHUKa.

LeMoHcTpauun

Ai3mepeHne cusbl TOKa U HanpsKeHus.

3aBUCUMOCTb COMPOTUBIIEHUS LUJINHOPUNYECKNX
NPOBOOHWKOB OT AJINHBI, MAOWAAN MOMNEPEYHOro cCevyeHusa wu
MaTepuana.

CmMellaHHOe coefMHeHMe NpoBOHUNKOB.

MpsMoe n3MepeHne 3neKTPoaBMXYLLen cunbl. KopoTkoe
3aMblKaHWe rasibBaHM4YeCcKoro 3JieMeHTa M OueHKa BHYTPEHHero
COMPOTMBJIEHNA,

3aBUCMMOCTb CONMPOTUBNEHNS MeTaJIJIOB OT TeMnepaTypsl.

MpoBOOMMOCTb 3/1€KTPOJINTOB.



ickpoBoWn pa3psas v NpoBOAMMOCTb BO34yXa.

OOHOCTOPOHHASA NPOBOAMMOCTL AMOLA.

YuyeHun4ecknvi aKcrepuMeHT, 1abopaTopHblie paboThbl

A3y4yeHne cMeLlLaHHOro coeanHeHnsa pe3ncTopoB.

3mMepeHune 31eKTpoaBMXYLLEN CUIbl UICTOYHMKA TOKA M ero
BHYTPEHHEro ConpoTUBIEHUS.

HabnogeHne anekTpoausa.

Me)XXnpeagMeTHble CBA3M

N3y4yeHne Kypca ¢u3mkn Ha3oBoro ypoBHs B 10 knacce
OCYLLeCTBNAETCSA C Y4ETOM COoOep)KaTeslbHbIX MeXnpeaMeTHbIX
CBSA3€M C KypCaMn MaTeMaTuKku, buonorum, xummnm, reorpadpum
TEXHOJI0rnMN.

MexxrnpeamMeTHbIe T[OHATUA, CBSA3aHHble C U3Y4YeHUeMm
MeTOLOB HAy4yHOro TMO3HaHWUA: SBJIEHME, Hay4HbIN akKT,
rmnoTesa, pm3nyeckas BesMYNHa, 3aKOH, Teopus, HabnwogeHme,
3KCNepUMEHT, MoAeNInpoBaHne, Mogesb, U3MepeHune.

MaTemaTuKka: pelweHne CUCTEMbl YpPaBHEHWUW, JINHEWHas
dyHKUMSA, napabona, runepbona, ux rpagukn N CBOWNCTBA,
TPUroHOMeTpuyeckne QYHKUUN: CUHYC, KOCMHYC, TaHreHc,
KOTAHreHC, OCHOBHOE  TPUroHOMEeTpUYeckoe  TOXOeCTBO,
BEKTOPbl M WX MNPOEKUMM Ha OCU KOOPAWHAT, CJIOXKeHue
BEKTOpPOB.

buosiornsa: mexaHun4eckoe [OBUXKEHME B XWUBOW npupoae,
angdysnsa, ocMoc, TernaoobMeH >»XUBbIX OPraHuM3MoB (BMAbl
Tenjionepenayn, TenaoBoe paBHOBECUE), 3dJIeKTpuyeckue
SABJIEHNSA B XXNBOW NPUPOLE.

XuMus: [UCKPeTHOe CTpoeHuMe BellecTBa, CTPOeHue
aTOMOB W MOJIEKY/N, MOJIb BellecTBa, MOJispHasd Macca,
TennoBble CBOWCTBaA TBEPAbIX Tes, »XWUOKOCTEM W Tas30B.,
3/IeKTpUYeckme CBOWCTBA MeTaJI/IOB, 3JIEKTPOJINTUYECKAS
Auccounauns, ranbBaHuKa.

[eorpachus: BRaxHOCTb BO3AyXa, BeTpbl, 6apomeTp,
TepMoMeTp.

TexHosornsa: npeobpasoBaHue LBVXEHWNI C
NCNONb30BAaHWEM MEeXaHW3MOB, Y4YE€T TPeHUs B TEeEXHUKe,
NOALUMMHMKN, UCMOJIb30BaHNE 3aKOHA COXPaHEeHUs UMMyJibCa B
TexHuKe (pakeTa, BOOOMET U Apyrue), ABUraTesb BHyYTPEHHEro



cropaHusi, naposas  TypbuHa, ObITOBOM  XONOAUNBHUK,
KOHOMLMOHEP, TexHoI0rnm nony4yeHuns COBPEMEHHbIX
MaTepnanos, B TOM 4YUC/Ie HAHOMaTEPKasoB, U HAHOTEXHOOI N,
NEeKTPOCTaTUYEeCKaa 3alunMTa, 3a3eMsieHne 31eKTponpubopos,
KCEPOKC,  CTPYWHbIN  MPUHTEP,  3JIeKTPOHarpeBaTesibHbIE
Npubopsbl, 31EKTPOOCBETUTENbHBLIE NMPUOOPBI, rasibBaHMKa.

11 KJIACC

Pazpen 4. dneKrpoguHaMuKa

Tema 3. MarHutHoe nose. JSNeKTpOMarHUTHas
MHAYKUNSA

[MOCTOSIHHbIE  MarHuTbl. B3auMoOencTeme MNOCTOAHHbIX
MarHMToB. MarHuTHOe nosne. BeKTOp MarHUTHOM WHOYKLWW.
MpUHUMN Cynepno3nunnm MarHUTHbIX nosen. JINHUN MarHUTHOW
NHOYKUUW. KapTWUHaA JIMHUW  MarHWTHOW  MHAYKUWK  nonsd
MOCTOSAHHbIX MArHUTOB.

MarHMTHOe noJie NpoBOAHWKA C TOKOM. KapTuHa JINHWIA
NHOYKLUWUMA MArHUTHOro nonas AJIMHHOMO MPsIMOro MPOBOAHMKA U
3aMKHYTOr0 KOMbL,EBOro NpoBOAHMKA, KATYLKKM C TOKOM. OnbIT
dpcTena. Bzammogencreme NpoBOAHNKOB C TOKOM.

Cuna AMmnepa, eé MoLy/Jlb U HanpasJieHue,

Cuna JlopeHua, €€ MoAy/lb W HanpasneHue. [BMXeHue
3aps>KeHHOM YacTuubl B OAHOPOAHOM MarHUTHOM none. PaboTta
cunbl JlopeHua.

fiBneHne 371eKTPOMArHUTHOW uHAYKuuMKn. [1OTOK BeKTOopa
MarHUTHOM MHOYKUWW. DNEKTPOABMXKYLLAA CWJa WHOYKLAW.
3aKOH 3N1eKTpoOMarHUTHOM NHAyKumnn ®apages.

BuxpeBoe 3nekTpuyeckoe nose. INeKTPoaBMXKyLWaa cuia
MHOYKUWUM B TMPOBOAHMKE, [OBUXYLLEMCA TMOCTynaTe/NbHO B
OA4HOPOAHOM MarHMTHOM Mose.

MNpaswnno JleHua.

NHOYKTMBHOCTD. ABneHne CaMONHAYKLUWMN.
DNeKTPOoABMXKYLLAs Cuna CaMONHOYKLUMWN,

DHeprms MarHUTHOIo NoJiA KaTyLKN C TOKOM,

DNeKTpOMarHMTHoe nosne.



TexHn4yeckne yCTPOMCTBA W MNPaAKTUYECKOE MPUMEHEHUE:
MOCTOSAHHbIE MarHuTbl, 3JIeKTPOMarHUTbl, 3/1IeKTPOoABUraTesb,
YCKOpUTENN 3/1eMeHTapHbIX YacTul, NHAYKLMNOHHAA NeYb.

LeMoHcTpauun

OnbIT dpcTena.

OTKJIOHEHWE 3/IEKTPOHHOI 0 My4YKa MarHUTHbLIM MOJIEM.

JINHUN MHOYKUMN MArHUTHOIO MOJIS.

B3anmopgencreme aByx NPOBOAHNUKOB C TOKOM.

Cuna Amnepa.

[encteue cunbl JlopeHua Ha MOHbI 3NIEKTPOSINTA.

fBNIeHME N1IeKTPOMArHUTHOW NHOYKLUNN.

MNpaBwnno JleHua.

3aBUCUMOCTb  JJIEKTPOOBMXKYLLEN CUMbI  MHAOYKUMW  OT
CKOPOCTU U3MEHEHNA MarHUTHOro NOTOKa.

fiBneHne caMonHAYKLNN.

Y4eHn4ecknm akcnepumMeHT, 1abopaTopHbie paboThbl

N3y4yeHne MarHMTHOro noss KaTyLKN C TOKOM.

iccnepoBaHme AenCcTBUSA NOCTOAHHOIO MarHUTa Ha paMKy C
TOKOM.

NccnepoBaHume SABNEHUS INIEKTPOMArHATHOW UHOYKLUNW.

Paspen 5. KonebaHusa n BOJIHbI

Tema 1. MexaHunyeckue U 3JIeKTPOMarHUTHbIE
KonebaHunsa

KonebaTtenbHad cuctema. CBOOOAHbIE MeXaHUYecKue
konebaHna. TapmoHnyeckne konebaHns. [llepuopd, 4HacToTa,
amMnantyga u asza  konebaHun. TIPY>XUHHBIN  MASTHUK.
MaTeMaTu4yeCKUn  MasATHUMK.  YpaBHEHWE  rapMOHUYECKUX
konebaHun. [lpeBpalleHne 3SHeprunm npu rapMOHUYECKNX
KonebaHusax.

KonebaTenbHbin KOHTYpP. CBoBOOHbIE 3/IEKTPOMArHUTHbIE
konebaHns B maeanbHoM kKonebaTenbHOM KOHType. AHaNorus
MEeXAY MEXaHWYeCKUMU U INEeKTPOMarHUTHbIMU KonebaHuamu.
®opmyna ToMCOHa. 3aKOH COXPaHEeHUsa 3Heprun B naeasibHOM
KonebaTenbHOM KOHTYpE.

MpencrasneHune 0 3aTyXalLwmx KonebaHusXx.
BbIHY>X IEHHbIE MexaHunyeckue KonebaHus. Pe3oHaHC.
BbIHY>X IEHHbIE 3/IEKTPOMArHUTHbIE KonebaHus.



NepeMeHHbIn TOK. CuHycoupasnbHbI MNEPEMEHHbIN TOK.
MOLLHOCTb MepeMeHHOro Toka. AMMANTYLHOE WU OeNCTBYyloLLee
3Ha4YeHune CUJibl TOKa N HanpsHKeHus.

TpaHcdopmaTop. Mpon3BoacTBO, Nepedada n notpedbneHne
NEKTPUYECKON  SHEPrun.  IJKONOrnyeckne  PuUCKU  Mnpu
MPON3BOACTBE 3JIeKTPO3Heprun. KynbTypa MCNONb30BaHUA
3JIEKTPO3HEPrnm B NOBCEOHEBHOMN XN3HN.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
NEKTPUYECKMIA 3BOHOK, FreHepaTop NMepemMeHHOro Toka, JIMHUK
3/1IeKTponepeau.

LeMoHcTpauun

NccnepoBaHne napameTpoB  KosebaTenbHOM  CUCTEMBI
(MPYXXWUHHBIN NN MAaTEMATUYECKNN MAATHUK).

HabniogeHuwe 3aTyxalowmnx KkonebaHun.

iccnepoBaHme CBOMCTB BbIHYXAEHHbIX KonebaHui.

HabnioaeHne pe3oHaHca.

CBobogHble aneKTpoMarHnTHble KonebaHus.

OcumnnorpaMmbl (3aBUCUMOCTU CWJIbI TOKA U HaNpPs>XKeHUs
OT BPEMEHW) ANS 3IEKTPOMArHUTHbIX KosiebaHunn,

Pe3oHaHC npu nocsiefoBaTesibHOM COeLUHEHUN pPe3ncTopa,
KaTYLWKN NHOYKTMBHOCTU N KOHOEHcaTopa.

Mogenb INHUN 3neKTponepenayn.

Y4yeHn4eckuvi 3KkCrnepumMeHT, 1abopaTopHble paboThbl

ccnepoBaHme 3aBUCUMMOCTU nepuofa MasbiX KonebaHun
rpy3a Ha HUTK OT OJMHbI HUTW U MacCbl rpy3a.

iccnepoBaHMe  NepeMeHHOro  TOKa B uUenn U3
nocnenoBaTesibHO COEAWHEHHbLIX KOHAEHCATOopa, KaTyWKU W
pes3ucTopa.

Tema 2. MexaHn4YecKue U 371eKTPOMarHUTHbIe BOJIHbI

MexaHn4yecKune BOJIHbI, YC/I0BUA pacnpocTpaHeHus. Nepuog.
CKOpPOCTb pacrnpocTpaHeHns M OauMHa BOJHbL. [lonepeyHble w
NpPOAOJIbHbIE  BOJIHbI. NHTepdepeHuma ©n  andpakyms
MeXaHN4YeCKnXx BOJIH.

3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3BYyKa. BbicoTa TOHa.
Tembp 3BYKa.

DNeKTPOMarHUTHbIE BOJIHbI. Ycnosus N3ny4yeHus
3JIeKTPOMArHMTHbIX BOJIH. B3anMHasa opveHTaumna sektopos E, B,



V B 3N1€KTpOMarHUTHOM BoJsiHe. CBOMCTBA 3JIEKTPOMArHUTHbIX
BOJIH: OTPaXKeHwe, npesioMjieHne, nonapusauus, Andpakuns,
NHTeppepeHumns. CKOPOCTb INEKTPOMArHUTHbIX BOJIH.

LLkana 3N1eKTPOMarHUTHbIX BOJIH. [NpnmeHeHne
3NEKTPOMArHUTHbIX BOJIH B TEXHUKE 1 BbITY.

MpuHUMNbl paguocBsa3n 1 TenesnaeHns. Pagnonokaums.

DNIeKTPOMarHMTHOE 3arpsi3HeHne OKpy>KatLlen cpepbl.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
MYy3blKaJibHble WHCTPYMEHTbI, YJibTPa3ByKOBas OWArHOCTUKa B
TeXHUKe W MeauuuHe, pagap, PagvonNpUEMHUK, TeneBunsop,
aHTeHHa, TenedoH, CBY-neysb.

LeMoHcTpauun

Obpa3oBaHMe UM  PaACNPOCTPAHEHME  TMOMEPEeYHbIX U
NPOA0JIbHbIX BOJIH.

Konebnioweecsa Ten10 Kak UCTOYHUK 3BYKa.

HabniogeHne oTpa)keHUs 1 NPenoMaeHns MexaHU4eCcKmnx
BOJIH.

HabnioneHne NHTEepgepeHLmn 7 Angpakumn
MeXaHNn4YeCKnux BOJIH.

3BYKOBOW pPe30HaHC.

HabniogeHne cBS3M FPOMKOCTU 3BYKa W BbICOTbI TOHA C
aMnNANTYgon 1 YacToTon KonebaHun.

ccnepoBaHMe  CBOWCTB  3/1€KTPOMarHUTHbBIX BOJIH:
OTpaxkeHue, npenomseHne,  nongpmsaums,  Andpakums,
NHTepgepeHumS.

Tema 3. OnTuka

[eomeTpuyeckas ONTUKa. [MpsMonnHenHoe
pacnpocTpaHeHne cBeTa B OfHOpogHoOM cpepe. Jlyd cBeTa.
ToYeYHbIn NCTOYHMK CBETA.

OTpaxeHne cBeTa. 3aKOHbI OTpa)keHns ceeTa. [locTpoeHne
n306paxeHn B NIOCKOM 3epKare.

[MpenomneHne cBeTa. 3aKOHbl MpenoMsieHna CBeTa.
ABCONIOTHBLIN MOKa3aTenb npenomnaeHus. MNonHoe BHYTPeHHee
oTpaxkeHue. [pendenbHbl  yYron  MOJIHOFO  BHYTPEHHEro
OTpaXkKeHus.

Oucnepcusa ceeta. CnoxHbin cocTaB benoro ceeta. LigeT.



Cobupatowme u paccemBatline NNH3bl. TOHKas JMH3a.
DOKyCHOe paccTosHMe W ONnTU4ecKas Cuina TOHKOW JINH3bI.
[MocTpoeHne wn3obpaxkeHun B COBMpaLWMX U pacCenBaloLLnX
NMH3ax. dopMmysia TOHKOW JIMH3bl. YBennyeHue, [aBaemMoe
JINH30M.

Mpenens NPUMEHNMOCTN reOMeTPMUYEeCKON ONTUKN.

BonHoBasa onTtuka. WHTepdepeHumna ceeTa. KorepeHTHble
NCTOYHUKN. YCNOoBUSA HabnloaeHns MakCMMyMOB U MUHUMYMOB B
NHTephEePEHLMOHHON KapTuHe oT OBYX CUH(a3HbIX
KOrepeHTHbIX MCTOYHMKOB.

Oundpakumsa ceeTa. dudpakunmoHHas peweéTka. Ycnosue
HabnoaeHns rNaBHbIX MaKCUMYMOB npu nageHnm
MOHOXPOMATNYECKOro CBeTa Ha ANGPPAKLNOHHYIO PELLETKY.

MNonapnsauna ceeTa.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
04YKW, nyna, poToanmnapaT, NPOEKLNOHHbLIN annapaT, MUKPOCKOTT,
TeNleckon, BOJIOKOHHas ONTuKa, AOUGPaKLMOHHAA PeLUETKA,
nonspona.

LeMoHcTpauun

MpsAMoONMHEeNHOe  pacrnpoCTpaHeHue,  OTpaxkeHue w”
npenomneHune ceeta. OntTnyeckue npnbopsl.

[NonHoe BHyTpeHHee oTpaxkeHne. Mogenb ceeToBoa.

NccneposaHme CBOUCTB n30bpakeHni B JINH3aX.

MoLenn MMKpPOCKOMa, Tesieckona.

HabniogeHne nHTepgepeHumnmn ceeTa.

HabniogeHvne audpakumm ceeTa.

HabnogeHne gucnepcum ceeTa.

[MonyyeHne cnekTpa C NOMOLLbIO MPU3MbI.

Mony4yeHne crnekTpa C NOMOLbI0O ANPPAKLNOHHON PELUETKN.

HabniogeHve nonspusauunm ceeTa.

YuyeHun4eckni akcriepuMeHT, 1abopaTopHbie paboThbl

I3MepeHne nokasaTensa NpesomMseHna cTekna.

NccneposaHme CBOUCTB n30bpakeHni B INH3aX.

HabniogeHne aucnepcum ceeTa.

Paspen 6. OCHOBBbI cneuuasibHOM Teopum
OTHOCUTEJIbHOCTH



[paHnUbl  MPUMEHUMOCTU  KJIAaCCMYECKOM  MEXaHUKMW.
MocTynaThl crneunansHom Teopuu OTHOCUTEJIbHOCTM:
MHBAPMaHTHOCTb MOAY/SA CKOPOCTWU CBETa B BakKyyme, MPUHLAN
OTHOCUTENbHOCTU DMHLUITENHA.

OTHOCKTENIbHOCTb OAHOBPEMEHHOCTMU. 3amepJieHune
BPEMEHMW U COKpaLLeHne OJIVHbI.

JHEPruns n UMNyabC PENATUBMCTCKON YacTULbI.

CBA3b MaCCbl C 3HEpPruen M UMMysabCOM PeSIATUBUCTCKOM
4aCTULbl. DHEPrmsa rnoKos.

Paspen 7. KBaHToBas (pu3uka

Tema 1. 3n1eMeHTbl KBAHTOBOW ONTUKH

®oToHbl. Dopmyna [lnaHKa CBA3W 3Heprum (oToHa C ero
4aCTOTOW. DHEPruns n NMnynbC GoToHa.

OTKpbITME U nccnepnosaHue goTtoadpdekta. OnbiTol A. T.
CtoneTtoBa. 3akoHbl poTO3(hheKTa. YpaBHEHMNE INHILITENHA ON4
oToapdekTa. «KpacHasa rpaHuua» gotosddekTa.

NlaBneHune ceeTta. OnbiThl . H. Jlebenesa.

XnMmnyeckoe oencrene ceeTa.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
oTO31EMEHT, POTOAATHMK, CONTHEYHaa baTapes, ceeToAMNOA,.

LeMoHCcTpauun

®oTOd(h(heKT Ha YCTAaHOBKE C LLIMHKOBOW MAacTUHOMN.

ccnepoBaHme 3aKOHOB BHeLLHero hotoagdekTa.

CseToauog.

ConHevHas baTapes.

Tema 2. CTpoeHHne aToma

Mooeno atoma ToMcoHa. OnbiTbl Pe3septopaoa no
paccesHuio o -4acTul. NnaHeTapHaa modesnb aTtoma. locTynathl
bopa. N3nydeHne u nornoweHne pOoTOHOB NMpwn nepexone atoMa
C OLHOro YpOBHSA 3Heprun Ha Apyrown. Buabl cnekTpos. CnekTp
YPOBHEWN 3HEeprum aToMa BoAopoaa.

BonHoBble cBoMCTBa 4YacTuy. BonHel ne  bpowuns.
KopnyCKySipHO-BOJTHOBOW OYyanun3M,

CnoHTaHHOE 1 BbIHY)XAEHHOE M3JyYeHune.

TexHn4yeckne yCTPOMUCTBA W MNpPaKTUYECKoe MPUMEHEHMe:
CMeKTpasibHbIN  aHa/N3  (CNEeKTPOCKOM), Ja3ep, KBAHTOBLIN
KOMMbOTEP.



LeMmoHcTpauun

Mognenb onbiTa Pesepdopaa.

OnpepneneHne OJsvHbI BOJIHbI Jlasepa.

HabnogeHne nnHenyaTbiX CNEKTPOB U3JTYHEHMS.

Jlazep.

YuyeHun4ecknvi aKcriepuMeHT, 1abopaTopHblie paboThbi

HabniogeHne nMHen4yaToro cnekTpa.

Tema 3. ATOMHOe aapo

DKCNepuMeHTbl, [0Ka3blBaloWme CHOXKHOCTb CTPOeHUA
anpa. OTKpblITMe papunoakTUBHOCTU. OnbiThbl Pe3epdopha no
onpeneneHnto CocTaBa PafMoakTMBHOrO n3lnyyeHus. CBOMNCTBaA
anb(a-, 6eTa-, raMma-usnyyeHus. BansHne paanmoakTUBHOCTU
Ha XKMBble OPraHn3Mbl.

OTKpbITVE MPOTOHA WU HEeMTpPOHa. HykKnoHHas Monenb sapa
[en3eHbepra-MBaHeHKo. 3apsan sapa. MaccoBoe 4ucno agpa.
N3oTonbl.

Anba-pacnag. INEKTPOHHbIN U NO3UTPOHHLIN BeTa-pacnaa.
[aMMa-n3nyvyeHne. 3aKoH pagnoakKTUBHOMO pacnaga.

JHeprus CBA3N HYKJIOHOB B Agpe. AnepHole cuibl. JedekT
Macchl aapa.

fnoepHble peakuuun. [leneHne n cuHTE3 aaep.

fnepHbIn peakTop. TepmMosioepHbin CUHTe3. [Mpobnembl u
NepcrnekTuBbl SOEPHOMN 3HEPreTukn. IKOJ0ornyeckme acnekTbl
A0EPHON SHEepPreTuku.

JneMeHTapHble YacTuubl. OTKPbITUE MO3UTPOHA.

MeToabl HabnAwOEHMS W pernucTpaumm  3neMeHTapPHbIX
YyacTuu,.

dyHOaMeHTaslbHble B3aMMOAENCTBUA. EonHcTBO
(br3n4ecKom KapTUHbI MUpa.

TexHn4yeckmne yCTpoUCTBa U MPaAKTUYECKOE MPUMEHEHME:;
L0O03MMeTpP, Kamepa BunbCoHa, SAOEpHbIN peakTop, aTOMHas
bomba.

LeMmoHcTpauun

CYETYMK MOHU3UPYIOLLNX HYaCTULL.

YuyeHun4eckni aKcrepuMeHT, 1abopaTopHbie paboThbi

iccnepoBaHme TpekoB YacTuy, (Mo roToBbIM hoTOrpauam).

Paspen 8. 9neMeHTbl aCTPOHOMMUU U ACTPODPU3UKHU



DTanbl pa3BuUTUA aCTPOHOMUMN. [puknagHoe 7
MNUPOBO33pEeHYeCcKoe 3Ha4YeHne acTPoHOMUMN.

Bun 3Bé3aHoro Heba. Co3se3ans, Spkue 3BE3Abl, NAAHETHI,
NX BUOMMOE LBMKEHNE.

CoJiHeYyHasa cucTema.

ConHue. ConHeYyHasa aKTUBHOCTb. WCTOYHMK 3Heprum
ConHua w 3BE34. 3BE30bl, WX OCHOBHble XapaKTEPUCTUKWN.
[narpamma «cCrnekTpasibHblA KnacC - CBETUMOCTb». 3BE3Abl
rfaBHOM  NoC/nefoBaTeNbHOCTW.  3aBUCMMOCTb  «Macca -
CBETUMOCTb»  [OJ1I1  3BE€34 TrJlaBHOW OC/Jef0BaTEe/IbHOCTH.
BHyTpeHHee cTpoeHne 3B€34. COBpPEMEHHbIE MNPeacTaBAeHUS O
nponcxoxaeHnn n ssonounm ConHua n 3BE34. ITamnbl XU3HK
3BE3L.

MneyHblin TlyTb - Hawa [anakTuka. T[lonoxeHne w
osmxeHne  ConHua B [anaktmke.  Tunbl raflakTUK.
PaovoranakTuKu 1 KkBasapbl. YepHbIe Ablpbl B A4paX rajlakTuk.

BceneHHaa. PacwwupeHne BceneHHon. 3akoH Xab6na.
Pa3zberaHve ranaktuk. Teopus bonbloro B3pbiBa. PennkToBoe
N3ny4yeHwue.

MacwTabHas cTpykTypa BceneHHon. MeTaranakTuka.

HepeweéHHble npobaieMbl aCTPOHOMUMN.

YuyeHn4yeckne HabroaeHns

HabnogeHns HeBOOPYXEHHbLIM MN1a30M C MCMOJIb30BaHUEM
KOMMbIOTEPHbIX MNPWIOXKEHUN ANA onpenesieHns MnojaoXeHus
HebeCHbIX 0O0BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE CO3BE3ANS
CeBepHOro nonywapusa un spkue 3Besgbl.

HabniogeHunsa B Teneckon JlyHbl, nnaHeT, MneyHoro MyTu.

OO6obOLwalowee NnoBTOpPEHUeE

Poib  M3MKM ©M  aCcTPOHOMUW B IKOHOMUYECKOW,
TEXHOJIOrMYeCcKon,  coumnasbHOM U 3TUYecKonm  cepax
LeATeNbHOCTN YesioBeKa, PoJib U MecTo oU3NKKM 1 aCTPOHOMUN B
COBPEMEHHOW HAy4HOW KapTuMHe Mupa, pPoab (PU3NYECKOM
Teopun B (POPMMPOBAHUN TMpPeAcTaBieHUA 0 (PU3NYECKOU
KapTVHE MUpa, MeCTo (PM3MYeCKOM KapTUHbl Mupa B obLiem
PALY COBPEMEHHbLIX €eCTeCTBEHHO-HAy4HbIX MpeacTaB/ieHUn o
npupoge.

MeXxnpeaMeTHbIe CBA3M



N3y4eHne kypca ¢u3mkm Ha3oBoro ypoBHA B 11 Knacce
OCYLLECTBASAETCA C YYETOM colepKaTeslbHbIX MeXnpeaMeTHbIX
CBSI3€M C KypCaMu maTemaTuku, brnonorum, xmmmmn, reorpadum v
TEXHOJI0T UMW,

MexxrnpeamMeTHbIEe T[OHATUA, CBSA3aHHble C U3y4YeHuem
METOLOB HAy4YHOro MO3HaHWSA: SABJIEHUE, Hay4HbIN  (aKT,
rmnoTesa, pm3nyeckasa BeanYMHa, 3aKoH, Teopus, HabaaeHue,
3KCNepuMeHT, MoLeNInpoBaHne, Mogesb, U3MepeHune.

MaTtemaTuKa: pelueHune CUCTEMb ypaBHEHWN,
TPUroHoMeTpuyeckne QYHKUUN: CUHYC, KOCMHYC, TaHreHc,
KOTAHreHC, OCHOBHOE  TPUroHOMEeTpUYecKoe  TOXOeCTBO,
BEKTOPbl M WX MNPOEKUMM Ha OCU KOOPAWHAT, CJIOXKeHue
BEKTOPOB, MPOM3BOAHbLIE 3NEMEHTaPHbIX (QYHKUWA, NPU3HAKWK
nogobua TpeyrosbHUKOB, OMpeneseHne naowaanm nJaoCKmx
duryp n obbéma Ten.

buosiornsa: snekTpuy4eckne $SBJIEHUA B >XWBOW nNpupoae,
KonebaTenbHble [OBMXEHUS B XKUBOW MpUpode, OnTUYecKue
SBNIEHNS B XXWBOW npupoae, LEWCTBME pafuaunn Ha >KKBble
OPraHu3Mmbl.

XUMus: CTPOeHMe aToOMOB U MOJIEKYN, KpUCTaamyeckas
CTPYKTYypa TBEPAbIX  Ten, MeXaHU3Mbl obpa3oBaHua
KPUCTaNJINYECKOWN PELUETKWN, CNEKTPasbHbIA aHan3.

[eorpacghusa: MarHUTHble  MoJsoCa  3eMaun,  3anexu
MarHUTHbIX  py4,  (POTOCHEMKA  3€MHOW  MOBEPXHOCTW,
npenckasaHue 3eMsIeTPACeHUN.

TexHosi0rMa:  NUHUKM  NeKTponepenay, reHepartop
NepeMeHHOro TOKa, 3JIeKTpoABuraTesib, MHOYKUWOHHAs rMeyb,
pagap, paAnonpuEMHUK, TENEBU30pP, aHTeHHa, TenedoH, CBY-
neYyb, MPOEKLNOHHbLIA annapaT, BOJIOKOHHAsA OMNTMKa, COJIHEYHas
baTapes.



NMNAHWUPYEMBIE PE3YJIbTATDI OCBOEHMA
NMPOrPAMMbLI NO ®U3BUKE HA YPOBHE CPEOHEIO
OBLLUEIOo ObPA3OBAHUA

OcBoeHne yyebHoro npeameta «®duUsnka» Ha YpOBHE
cpenHero obuiero obpa3oBaHusa (6a30BbI YPOBEHL) OOSIKHO

obecneynTb OOCTUKEHNE cnenyoLmx JNYHOCTHBIX,
MeTanpeaMeTHbIX " npeaMeTHbIX obpa3oBaTesbHbIX
pe3ynbTaToB.

JINMHHOCTHDbIE PE3YJIbTATDI
JINYHOCTHbIE pe3yNbTaTbl OCBOEHMS Yy4yebHOro npeameTa

«PU3nKa» [OOJIXKHbI OTPaXaTb TOTOBHOCTb WU CrnocobHOCTb

oby4atoLmxcs PYKOBOACTBOBATbLCH cpopMnpoBaHHOM
BHYTPEHHEN NO3UUMEN JINYHOCTK, CUCTEMOW  LIEHHOCTHbIX
opueHTauun, MNO3UTUBHbIX BHYTPEHHNX ybexxgeHun,

COOTBETCTBYOWMX TPAAULMOHHLIM LIEHHOCTAM POCCUIACKOro
obwecTBa, pacClWMPEHNE IKU3HEHHOrO OMblITa W OMbiTa
0eATEeNbHOCTN B NpoLLecce peannsaLnm 0CHOBHbIX HanpaBieHNiA
BOCNUTATENIbHON AeATEeNbHOCTU, B TOM YUC/IE B YAaCTW:

1) rpa>kpaHCKOro BOCNMUTaHUA:

ChOPMUPOBAHHOCTb FPaXkKAaHCKOW No3uunm obyyatowerocs
KaK aKTUBHOIO U OTBETCTBEHHOI0 YJIeHa POCCMINCKOro obLecTBa;

NPUHATNE TPaanLMOHHbIX obueyenoBeyeckmnx
FYMaHUCTUYECKUX N 4EMOKPATUYECKUX LEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYI0 OeATeNbHOCTb B MHTEpecax
rpa)xgaHckoro obuwectBa, y4YacTBOBaTb B CaMOynpaB/ieHMM B
obpa3oBaTesIbHOW OpraHun3aLuu;

yMeHVe B3auMoAeNncTBOBaTh C COLMNANbHBIMU MHCTUTYTaMU
B COOTBETCTBUM C UX PYHKLUAMN N HAa3HAYEHMEM,;

FOTOBHOCTb K FyMaHUTapHOW 7 BOJIOHTEPCKOM
0eATEeNbHOCTY;

2) NaTPUOTUHECKOro BOCNMUTAHMUA:

chopMMPOBAHHOCTb POCCUMNCKON rpaxgaHCKom
NOEHTUYHOCTN, NAaTPUOTM3Ma;



LEHHOCTHOE OTHOLLUEHME K rocCydapCTBEHHbIM CUMMBOJIAM,
OOCTUMXXEHUAM POCCUNCKMX Y4YEHbIX B 06MacTm GU3nKu 1
TEXHUKNY;

3) AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMUA:

CPOPMUPOBAHHOCTb HPABCTBEHHOI0 CO3HAHWUSA, 3TUYECKOro
noBeneHuns;

CNoCOBHOCTb  OLEHMBATb  CUTyauuUtd U MPUHMMATH
OCO3HaHHble  pEeLWeHns, OPUEeHTUMPYACb  Ha  MOpaJibHO-
HPaBCTBEHHbIE HOPMbl M  LIEHHOCTM, B TOM 4ucre B
NeATeNIbHOCTU YYEHOro;

O0CO3HaHWe JNNYHOro BKJlada B MOCTPOEHME YCTOMYMBOIO
byanywero;

4) 3CcTEeTU4YeCKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLUEHME K MUPY, BKJOYAsA 3CTETUKY
Hay4YHOro TBOPYeCTBa, NpPUCyLLero (n3n4eckon Hayke;

5) TpynoOBOro BOCNUTaHUA:

MHTEPEC K pa3/InyHbIM  cepaM npodhecCUoHaIbHOM
0EeATENbHOCTU, B TOM YUC/E CBSA3AHHBLIM C (OU3NKON 1 TEXHUKOWN,
yMeHMe CoBepLUaTbh 0CO3HaHHbIN Bbibop byaywen npodeccun v
peann3oBbiBaTb COBCTBEHHbIE XXN3HEHHbIE MaHbI;

FOTOBHOCTb U cnocobHoCTb K obpa3oBaHuio U
camoobpa3oBaHuMio B 0671aCTV (U3NKN Ha MPOTSXKEHUM BCEW
XKWN3HN;

6) 5KOJZIOrM4eckKoro BOCnUTaHuAa:

CPOPMUPOBAHHOCTb 3KOJIOMMYECKON KYJbTYpPbl, OCO3HAHME
rnobanbHOro xapakTepa 3K0orn4yecknx npobnem;

NnJaHWpoBaHme 7 OCyLLleCcTBJIeHME NEeNCTBUmn B
OKpyXatlolwen cpene Ha OCHOBE 3HaHUA Lenen yCTOMYMBOro
Pa3BUTUS YE/I0BEYECTBa;

paclUMpeHne  onbiTa  OEATENbHOCTU  3KOJIOrM4eCKown
HanpPaBAEHHOCTWN Ha OCHOBE NMELWMXCSA 3HAHWI M0 PU3NKE;

7) UEHHOCTMU HAY4YHOro NOo3HaHMUA:

ChOPMMPOBAHHOCTb MWUPOBO33PEHNSA, COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO PA3BUTUA (PU3NYECKON HAYKMK;

O0CO3HaHWE LEHHOCTWU Hay4yHOW OeATeNIbHOCTWU, FOTOBHOCTb
B MpoLecce Mu3yYeHUs (U3NKKU OCYLLECTBAATb MPOEKTHY W
nccnenoBaTeNbCKYO AeATENbHOCTb UHANBUAYAIbHO U B rpynne.



METAINMPEOMETHbLIE PE3VJIbTATHI

Mo3HaBaTeNbHbIE YHUBeEpcCaJibHble y4yeOHble
DEeUuCTBUA
Bba3oBble nornyeckue AencTBuA:

CaMOCTOATENIbHO  ()OPMYNMPOBaTb W aKTya/IM3MPOBaTh
npobnemy, pacCcMaTpuBaTb €€ BCECTOPOHHE;

onpenenaTb Uenn AesTenbHOCTW, 3a[aBaTb NapaMeTpbl U
KPUTEPUN NX OOCTUKEHWNS;

BbIABJIATb  3aKOHOMEPHOCTW n NPOTUBOPEYUNS B
pPacCMaTpPMBAEMBIX (PU3NYECKUX ABSIEHUAX;

paspabaTbiBaTb MAaH peweHns npobnembl C  Y4ETOM
aHa/M3a UMEKLWNXCA MaTepualibHblX W HeMaTepuanbHbIX
pecypcos;

BHOCUTb  KOPPEKTMBbI B  AEATENbHOCTb, OLUEHUBATb
COOTBETCTBME  pe3ynbTaToOB  LENAM, OUEHMBaTb  PUCKMK
nocneacTBUN OedaTeNbHOCTH;

KOOPOWMHNPOBATb W BbINOAHATL paboTy B yCNoBUAX
peasibHOro, BUPTYasIbHOIO n KOMOMHMPOBAHHOIO
B3aMMOAENCTBUS;

pPasBMBaTb KPeaTUBHOE  MbILUAEHNE TMpU  peLleHnun
XKN3HEHHbIX npobnem.
ba3oBble uccnepoBaTesibCKMe 0enUCTBUSA:

B/laf€Tb Hay4YHOWN TEPMMUHONOIMMNEN, KJTIKOHEBBLIMU MOHATUSAMU
N MeToAaMnN PU3NYECKON HayKu;

BNafleTb  HaBblkaMy  y4ebHO-nccnenoBaTeNbCKON U
NPOEKTHON AeATeNbHOCTN B 06nacTn u3mknu, CNocobHOCTbIO ©
FOTOBHOCTbIO K CaMOCTOSTENIbHOMY MOWUCKY METOA0B peLleHuns
3afla4 (U3NYECKOro colepXXaHus, MNPUMEHEHUID pPa3/INYHbIX
MEeTO40B NO3HaHUS;

BNafeTb BMAAMWU AeATESIbHOCTM MO MOJIYYEHUO HOBOrO
3HaHWSA, ero nHTepnpeTauun, NnpeobpasoBaHUO U MPUMEHEHUIO
B Pa3/INYHbIX YY4EOHbLIX CMTyauusax, B TOM YUCae Npu Co3AaHuu
y4ebHbIX NPOeKToB B 061aCTN hn3nku;

BbISIBAATb NPUYNHHO-CNeACTBEHHbIE CBSA3M "
aKTyanm3npoBaTb 3afadvy, BblABUraTb rurnoTesy eé pellueHus,



HaxoAWUTb apryMeHTbl AJ1 [0Ka3aTeNbCTBA CBOUX YTBEPXKAEHWINA,
3aJaBaTb MNapamMeTpPbl N KPUTEPUN PELLEHUS;

aHaNM3MpoBaTb MOJIyYEHHbIE B XO04e PeLleHus 3adayun
pe3ynbTaThl, KPUTUYECKN OLEHMBATb WX [JOCTOBEPHOCTb,
NPOrHO3MpPOBaTh N3MEHEHWNE B HOBbIX YCNOBUAX;

CTaBUTb U OPMynMpoBaTb CODBCTBEHHbIE 3adayYn B
obpa3oBaTeNIbHON OeATeNbHOCTU, B TOM YUCAE MNPU U3YyYeHUU
PU3nKK;

0aBaTb  OLEHKY  HOBbIM  CUTyauusiM,  OLEHWUBATb
NPUOBPETEHHBIN OMbIT,

YMeTb MEPEHOCUTb 3HaHUS Mo (uU3nMKe B MNPAKTUYECKYIO
061aCTb XN3HEAEeATENbHOCTY;

YMeTb WHTErpupoBaTb 3HAHUA W3 pPasHbIX NPegMETHbIX
obnacten;

BbIABMIaTb HOBble WAewn, npepnaratb OPUTUHANbHbIE
NoAXOAbl N PELLEeHNS;

CTaBUTb npobnemsl " 3a4a4u, gonyckatwouime
aNlbTepPHaTUBHbIE PELLEHUS.

PaboTta c uHpopmauuen:

BNAAETb HaBblKaMW MOMYYEHMA MHGOPMALMKN PU3NYECKOro
COOEPXKaHNS N3 WUCTOYHMKOB pPa3HbiX TWUMOB, CaMOCTOSTEJIbHO
OCYLLECTBAATb MOWCK, aHanms, cucTeMaTu3aumio "
NHTEPNpeTaunto WHMDOPMALMN  Pa3/IMYHbIX BUOOB W hopM

npeacTaB/ieHNs;
OLIEHMBATb AOCTOBEPHOCTb MH(OPMaL MK,
NCNONb30BaTh cpelcTBa NH(POPMALMOHHBIX "

KOMMYHUKALMOHHBIX TEXHOMOMMA B PeLleHUN KOFHUTUBHbIX,
KOMMYHUKATUBHbIX 1 OPraHM3aLUnoHHbIX 3a4ay C cobnoaeHnem
TpeboBaHUW 3SProHOMUKK, TEXHUKU ©6e30MaCcHOCTN, TUTUEHbI,
pecypcocbepexxeHnsi, MNpaBoOBbIX W 3TUYECKUX HOPM, HOPM
NHOPMaLMOHHON Be3onacHOCTY;

CO034aBaTb TEKCTbl (PM3NYECKOro CoAepKaHNA B Pa3JINYHbIX
opmaTax C Y4ETOM Ha3HAYeHUS WUHGOpMaLUM N LENEBON
ayouTopun, Bbibupas onTuManbHyl0 OpMy NpencTaBieHUS W
BM3yanumsayunu.

KOMMYHUKaTUBHbIE YHUBEpCaJibHble y4yeOHble
OLEeucTBua:



OCYyLLEeCTBNATb OOLWEeHMe Ha Yypokax U3MKKW Uu BO
BHE-YPOYHOWN OesATeNbHOCTY;

pacrno3HaBaTb MNPennoCblIKN KOHMPJIMKTHLIX CUTyauuin w
CMArYaTb KOH(INKTbI;

Pa3BEPHYTO W JIOTMYHO W3s1AraTb CBOK TOYKY 3peHus C
NCMOJIb30BaHNEM fA3bIKOBbIX CPeACTB;

NOHMMaTb U MCMNOJb30BaTb MpeuMyLiecTBa KOMaHLHOW W
NHOMBUAYaNbHON PaboThl;

BbIOMpaTb TEMaTUKy M MEeTOAbl COBMECTHbIX OENCTBMN C
Y4ETOM 0OUWMX WMHTEPECOB W BO3MOXHOCTEM KaXkAOoro 4YiaeHa
KOJIJIEKTMBA;

NpPUHUMATb Lenm COBMECTHOW LesATeNbHOCTH,
OpraHuM30BbIBaTb W  KOOPOMHWPOBATb  OENCTBUA MO  eé
LOCTVXKEHWNIO: COCTaBNATb MJiaH OEeNCTBUW, pacnpenenaTb posn
C YYETOM MHEHWA YYacTHWMKOB, 06CyXOaTb pe3ysbTaThbl
COBMeCTHOW paboTsl;

OLeHMBaTb Ka4yeCTBO CBOEro BKJafa U Ka)Aoro y4acTHUKA
KOMaHAbl B 06LLMIA pe3ynbTaT No pa3paboTaHHbIM KpUTEpUAaM;

npegnaraTb HOBble MPOEKTHI, OLEeHWBaTb Maen C no3nuumu
HOBW3HbI, OPUIrMHANIbHOCTU, NPAKTUYECKON 3HAYMMOCTH;

OCYLLEeCTBNATb MO3UTUBHOE CTpaTernyeckoe nosepeHve B
Pa3/IMyHbIX CUTYaLMUaX, NPOSBAATL TBOPYECTBO N BoobpaxeHue,
ObITb MHULNATUBHbBIM.

PerynaTuBHble YHUBEpPCaJibHble y4eOHble 0 enCcTBUA
CaMoopraHumsauusa:

CaMOCTOATENIbHO OCYLWECTBNATb No3HaBaTeNIbHYIO
0eaATeNnbHOCTb B 00M1aCTV (PU3MKKM U aCTPOHOMWUM, BbIABAATH
npobnemsbl, CTaBUTb U hopMynnMpoBaTb COBCTBEHHLIE 3a4a4u;

CaMOCTOATENIbHO COCTaBAATb MNaH peLlleHns PacyETHbIX U
Ka4yeCTBEHHbIX 3a4ay, NjaH BbINOJHEHUA NPaKTU4YecKon paboThl
C YY4ETOM MMEOLLMXCS PECypCcoB, COOCTBEHHbIX BO3MOXXHOCTEN U
npeanovYTeHNN;

NaBaTb OLUEHKY HOBbIM CUTYaLNAM;

PacLUNPATb paMKK y4ebHOro npeaMeTa Ha OCHOBE JINYHbIX
npeanoYTeHNn;

nenaTb OCO3HaHHbLIN BbIBOP, aprymeHTMpoBaTh ero, bpaTb
Ha ceba OTBETCTBEHHOCTb 3a peLleHune;



OLeHNBaTb MPNOBPETEHHbLIN OMbIT;

crnocobcTBoBaTb HOPMUPOBAHMNIO N MPOSBAEHUIO 3PYANLMN
B obnacTtu hur3nkn, NOCTOSHHO NoBbILWATb CBOW
obpa3oBaTesibHbIN 1 KYJbTYPHbIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIK UHTEJJIEKT:

NaBaTb OUEHKY HOBbIM CUTYyaLUsM, BHOCUTb KOPPEKTUBLI B
NeATeNbHOCTb, OLLEHNUBATb COOTBETCTBUE Pe3y/IbTaTOB LIENsM;

BflafleTb HaBblkaMW TMO3HaBaTeNIbHOM pediekCum Kak
OCO3HaHUA  COBEpPLIAEMbIX  OENCTBUM WU MbICJIUTENbHbIX
NPOLLEeCCOB, UX Pe3yJibTaTOB U OCHOBAHUN;

NCMONb30BaTb MPUEMBI pednekcun OS5 OLEHKW cuTyauuu,
BbIbOpa BEPHOr0 peLLeHns;

YMETb OLEHWBATb PUCKM W CBOEBPEMEHHO MPUHUMATb
PELLUEHNS MO UX CHUXXEHMWIO;

NPUHUMATb MOTUBLI W APrymeHTbl APYrux Mpu aHaamse
pe3yfibTaToOB AeATeNIbHOCTY;

npuHuMaTb  cebsd, noHMMas CBOM  HeOoCTaTKu W
NOCTOVHCTBA;

NPUHUMATb MOTWUBLI W aAPrymeHTbl APYrux Mpu aHaamse
pe3yfibTaToOB AeATeNbHOCTY;

Npy3HaBaTb CBOE NPaBO M MNPaBo APYrMxX Ha ownbKm.

B npouecce OOCTMXEHUA JINYHOCTHLIX pPe3ysibTaToB
OCBOEHMSA NporpamMmsbl Mo usnke ans ypoBHSA cpeaHero obuwero

obpa3zoBaHuA y obyyvatoumxcs COBEpPLUEHCTBYETCH
3MOLMOHAJIbHBbIN NHTENNIEKT, npeanonaratoLwmnii
ChOPMUPOBAHHOCTb:

CaMOCO3HaHWS, BKJOYatoLLLEero CNoCOBHOCTb MOHMMaTb CBOE
SMOLIMOHAIbHOE COCTOSIHME, BUOETb HarnpaBJIEHUA pPa3BUTUS
cobCcTBEHHOM 3MOLMOHaNbHOM cdhepbl, ObITb YBEPEHHLIM B Ccebe;

CaMOperyiMpoBaHuns, BKJIO4AIOLLEr0 CaMOKOHTPO/Ib,
YMEHMEe TMpPUHMMaTb OTBETCTBEHHOCTb 3@ CBOE [MOBEHEHME,
CrMoCcobHOCTb aganTUPOBaATbCA K 3IMOLIMOHANbHBLIM U3MEHEHUSM
N NPOABAATb TMOKOCTb, ObITb OTKPbITBIM HOBOMY;

BHYTPEHHEN MOTMBALUMK, BKOYAOWEN CTPEMSIEHNE K
OOCTVXKEHUIO LEeNn Wn ycnexy, ONTUMU3M, WHULMATUBHOCTD,
yMeHne 0enCTBOBaTb UCXOAS N3 CBOUX BO3SMOXXHOCTEN;



3MMaTnK, BKJIIOYAIOLLEN CNocobHOCTb MOHUMATb
3MOLMOHA/IbHOE  COCTOSfIHME [PYruX, Y4YUTbIBaTb €ro npw
OCYyLLeCTBNeHMN 0buleHnsi, CcnocobHOCTb K COYYBCTBUIO U
COMepeXXnBaHuio;

COUManbHbIX  HaBbIKOB,  BKJIOYAWOWMX  CNOCOBHOCTb
BbICTPAMBaTb OTHOLIEHWA C APYyruMn noabMu, 3aboTuTbCs,
NPOABASATL UHTEPEC 1 pPa3peLllaTb KOHPINKTHI.

NMPEOMETHBIE PE3YJIbTATDI
K KoHUy obyyeHuss B 10 Knacce npeameTHble pe3ybTaThl

Ha 6a30BOM YpOBHE AOJIKHblI OTPaxaTb CHPOPMUPOBAHHOCTL Y
obyyvaoLnxcs yMeHNn:

LEMOHCTPMPOBATbL Ha MpuMepax pojib U MecTo (PU3NKKN B
(GoOpMMPOBAHNUM COBPEMEHHOMW HAy4YHOW KapTWUHbI MuUpa, B
Pa3sBUTUN  COBPEMEHHOM  TEXHUKM W TEXHONOrMW, B
NPaKTUYECKON AEeATENbHOCTU N0AEN;

YYUTbIBATb MPaHMLbl MPUMEHEHNS U3YYEeHHbIX (PU3NYECKUNX
Modenen: MaTepuasibHas TO4YKa, WHepuumanbHas cucTema
O0TCY€Ta, abCoNTHO TBEPAOE TENo, uAeajbHbi ras, MOAENN
CTPOEHNSA Tra30B, MXWUAKOCTEM W TBEPAObIX TeJs, TOYeYHbIN
INEKTPUYECKMI 3apad NpU peweHnn Gusndyecknx 3anay;

pacno3HaBaTb (M3MYECKMe ABJEeHUA  (nNpouecchbl) W
00BbACHATL MX Ha OCHOBE 3aKOHOB MEXaHWKW, MOEKYNSAPHO-
KWMHETMYECKON TeOPUN CTPOEHUA BELLEeCTBA U 3JIEKTPOANHAMUKMN:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJINHENHOE ABMXXEHME,
csobogHoe nageHne Ten, ABUXKEHNE MO OKPYXXHOCTU, UHepums,
B3amMonencTteme Ten, auddysma, OpoyHOBCKOE ABMXXEHME,
CTPOEHME XUOKOCTEN N TBEPAbIX TesN, nameHeHne obbéma Ten
Npu  HarpeBaHUM (OXNakOeHuu), TernjoBoe paBHOBecKe,
NCnapeHne, KOHOEeHCauus, nJaBleHue, KpucTaaamsaums,
KUMNeHne, BNa>HOCTb BO34yXa, MOBbILLEHME OaBIEHNS rasa npu
ero HarpeBaHMM B  3aKPbITOM COCyde, CBSA3b  MexAay
napaMeTpamm COCTOAHMA rasa B M30Mpoueccax, 3/eKTpmusauyms
Tes, B3auMoaencTene 3apsaos;

ONncbIBaTb MexaHun4yeckoe LBUXEeHMe, NCNoNb3ys
(Pu3nyeckme BeSINYMHbBI: KOOPAWHATa, MyTb, MepeMeLleHune,
CKOPOCTb, YCKOpeHWe, Macca Tena, Ccuna, WUMNynbC Tena,



KNHeTn4yeckas 3Heprus, NnoTeHUWabHas 3Heprus,
MexaHuyeckas paboTa, MexaHu4yeckas  MOLWLHOCTb; MpK
ONMUCaHMM  NPaBWIbHO  TPaKTOBaTb  (IM3NYECKUN  CMbIC/T
NCNONb3YyEMbIX BEINYUH, X 0D03HAYEHNSA N € ANHWLbI, HAXOAUTb
(popMynbl, CBA3bIBalOWME [OAHHYIO (MU3NYECKYID BeNYUHY C
LPYrMU BEJINYNHAMMU;

ONUCbIBaTb  WU3y4YeHHble TenJoBble CBOWCTBA TeN MU
TennoBble  fABJIEHUA, WUCMOJIb3yA  (U3MYeCckne  BeJINYUHbI:
LlaBJIeHVe rasa, TemMrnepaTtypa, CpefHAAa KUHETUYEeCKasa IHeprus
Xa0TUYeCKOoro  OBWXKEHUA  MOJIeKys, CpefHeKBaApaTuyHas
CKOPOCTb MOJIeKYl, KONMYEeCTBO TenJoThbl, BHYTPEHHSASA 3Heprus,
paboTa rasa, Ko3MUUMEHT MOSIe3HOr0 AEeNCTBUS TEMNN0BOro
LABUraTesns; nNpu OonnMcaHUM NPaBuIbHO TPAKTOBATb (PU3NYECKUN
CMbIC/T UCMOJIb3YEMbIX BENYUH, MX 0B03HAYeHUs M eduHuLpb,
HaxoAUTb OPMYJbl, CBA3blIBaOWME OaHHY (QU3NYeCKylo
BEJINYNHY C OPYTrMMKU BEINYNHAM;

OMNUCbIBAaTb M3y4YeHHble 3JIeKTPMUYeCcKne CBOMCTBA BeLlecTBa
N INEeKTPUYECKMe aBeHUsA (Npouecchl), MCNosb3ysa pusnyeckme
BE/IMYUHBIL:  JJIEKTPUYECKUA  3apsf, 3JIeKTpu4eckoe roJe,
HaNPAXXEHHOCTb MO, NOTEeHLMaN, Pa3HOCTb NOTEHUMaN0B; NMpwu
ONMUCaHMM  NPaBWIbHO  TPaKTOBATb  (IM3NYECKUN  CMBbIC/T
NCNOJIb3YeMbIX  BEANYUH, UMX 0603Ha4YeHUs ©  eOuHuUbl;
yKa3biBaTb (OpMYJibl, CBA3blBaKOLWMNE OaHHYIO (PU3NYECKYIo
BEJINYNHY C APYTrMMU BEJINYNHAMU;

aHanM3npoBaTb  (PU3NYeCcKMe npoLeccbl U ABNeHus,
NCnonb3ysa  PU3nYeckme 3aKOHbl U MPUHLUUNBLI:  3aKOH
BCeMupHoro TaroteHusd, I, Il n Il 3akKoHbl HbOTOHA, 3aKOH
COXPaHEeHNs MexXaHW4eCKOW 3SHeprum, 3akoH COXpPaHeHus
MMMyJibCa, NPUHLUM Cynepno3nummn Cui, NpUHUMN paBHOMNpPaBusa
NHEpPUWNaNbHbIX CUCTEM OTCYETA, MOJIEKYNAPHO-KNHETUYECKYIO
Teopuo CTPOEHMSA BeLLeCcTBa, ra3oBble 3aKOHbI, CBA3b CpefHen
KWUHETUYECKON 3SHeprun TernsoBoro [ABVXKEHUS MOJeKys C
abconoTHOM TemnepaTypon, MepBblI 3aKOH TEePMOANUHAMUKWK,
3aKOH COXpaHeHnsa 3/IeKTPUYeCcKoro 3apsaga, 3akoH KyJsioHa, npu
3TOM pa3/nyaTb CJI0OBECHYD (OPMYJIMPOBKY 3akKOHa, ero
MaTeEMATUYECKOE Bblpa)KeHMe n ycnoBusa (rpaHuubl, obnacTu)
NPUMEHUMOCTU;



O0ObSACHATL  OCHOBHbIE  MPUHUMMbLI  OEWCTBMS  MalLWH,
NpnubopoB N TEXHUYECKMX YCTPOWCTB; pa3nmyaTb YCOBUSA MX
6e30MacHOro NCNonb30BaHNSA B NOBCEAHEBHOMN XXU3HU;

BbINOJIHATb dKCMEPUMEHTbI MO NUCCNeA0BaHNI0 PU3NYECKNX
SABJIEHUM U NPOLLECCOB C UCMONb30BAHNEM MPSAMbBIX U KOCBEHHbIX
N3MEPEHU, Npu 3TOM opMyanpoBaTb npobnemy/agayy wu
rmnoTesy y4yebHOro 3KCnepuMMeHTa, cobupaTb YCTAHOBKY W3
npensioXeHHoro  obopyaoBaHMs,  NPOBOAUTb  OMbIT U
hopMyIMPOBaThb BbIBOAbI;

OCYLLUECTBNATb  MPSIMble U KOCBEHHble  U3MepeHUus
PU3NYECKNUX BEANYUH, NPU STOM BbIOUPATb ONTUMAsbHbIN
Crnocob n3MepeHns n UCnosib30BaTb U3BECTHbLIE METObl OLLEHKN
NOrpeLwHoCcTen N3IMepPeHni;

nccnenoBaThb 3aBUCMMOCTH Mexay hmsnyeckummn
BEJINYMHAMM C UCMOJIb30BAHNEM MNPAMBIX U3MEPEHUI, NPU ITOM
KOHCTPYMPOBaTb  YCTAaHOBKY,  (UKCUPOBaTb  pe3ysbTaThbl
NOSIY4EHHOW 3aBUCUMOCTU PU3NYECKUX BENNYUH B Buae Tabnuy
N rpapmkoB, AenaTb BbIBOAbI NO pe3ysbTaTaM UCCe40BaHNS;

cobnopgath npasuna 6esonacHoro Tpyda nNpu NpoBeOEHUN
NCCnefoBaHMM B paMkKax Yy4ebHOro 3skKcnepuMeHTa, Yy4vebHo-
nccnenoBaTesibCKom n NPOEKTHOWN AeATeNIbHOCTH C
NCNONb30BAaHNEM U3MEPUTENbHBLIX YCTPONCTB M TabopaToOpPHOro
obopynoBaHuS;

pelaTb pac4yeTHbIE 3afa4M C SABHO 3adaHHOM (U3N4YECKOU
MOAENblo, WUCNOJMb3ya (U3MYECKME 3aKOHbl WU MNPUHUUMLI, Ha
OCHOBE aHasM3a YCIoBMS 3agayn  BblibUpaTb  (QU3MYECKYIO
MoAeNb, BbIAENATb (QU3NYECKMe BeNYUHbI U DOPMYIbI,
Heobxoaumble AN €€ peweHus, npoBOAUTb PacYEéTbl U
OLEHNBATb PeasibHOCTb MOJIYYEHHOr0 3HA4YeHUs QU3NYeCcKon
BE/INYUHBI;

pelwaTb Ka4vyeCTBEHHble 3adayu: BbICTPaMBaTb JIOrNYECKU
HENPOTUBOPEYMBYIO LIEMOYKY pPaCCyXOeHUin C Onopon Ha
N3YYEeHHbIE 3aKOHbl, 3aKOHOMEPHOCTU U PU3NYECKNE ABNEHUS;

MCNONb30BaTb NMPW peLleHnn y4ebHbIX 3ada4y COBPEMEHHbIE
NHPOPMaALMOHHbIE TEXHONOMNW AN MOUCKA, CTPYKTYPUPOBaHUS,
MHTepnpeTaumunm ©n npeacTaBaeHns y4ebHOW U Hay4HO-
nonynsapHon  MHMOPMaLUKM, MNOJIYYEHHON U3 Pa3/INYHbIX



NCTOYHMKOB,  KPUTMYECKU  aHaNM3WpoBaTb  MOJIy4aeMYIo
NH(opMaLMIo;

NPMBOANTbL MPUMEpPBLI BKJlada POCCUNCKUX U 3apyberxHbIX
YYEHBIX-(PU3NKOB B pPa3BUTWE HayKu, O0OBACHEHME MpoLeccoB
OKpPY>KatoLLlero Mnpa, B pasButmne TEXHMUKN N TEXHOIOMUN;

MCNONb30BaTb TeOpeTMYeCKMe 3HaHUA no  (u3Mke B
NOBCEOHEBHON XW3HM Ona obecnevyeHns 6e3onacHOCTU npwu
obpaweHun ¢ npubopamMm N TEXHUYECKMMU YCTPONCTBaAMU, O
COXPaHEeHMa 340p0oBbA M COOMIOAEHUS HOPM 3KOJIOrMYEeCKOoro
NoBeAEHNS B OKPY>XaloLLLen cpefe;

paboTaTb B rpynne C  BbINOJHEHWEM  PA3NYHbIX
coumanbHbIX ponen, NaaHMPOBaTb paboTy rpynnel,
paunoOHaNbHO pacnpenenate 0653aHHOCTM M MJAHUPOBATH
0EeATeNbHOCTb B  HeECTaHOAPTHbIX CUTyauumsax, adeKBaTHO
OUEHMBATb BKNAL KaXXOOro M3 Y4aCTHMKOB Fpynrbl B peLleHne
paccMaTpmMBaeMon Npodaemsl.

K KoHUY 0by4eHns B 11 Knacce npegMeTHble pe3ynbTaThbl
Ha 6a30BOM YpOBHE [HOOJIKHblI OTpa)kaTb CPOPMUPOBAHHOCTL Y
0by4aloLwmnxcs yMeHN:

OEMOHCTPMPOBATbL Ha MNpuMepax pojb U MeCcTo (PU3NKKN B
(GOPMMPOBAHUN COBPEMEHHOM HAY4YHOW KapTUHbI MUpa, B
PasBUTUN  COBPEMEHHOW  TEXHUMKM M TEexHosorum, B
NPaKTUYeCKON AeATeNbHOCTM NtoAen, LeNoCTHOCTb N eANHCTBO
Pr3nN4eCKon KapTUHbI MUPA;

YYUTbIBATb MPaHMLbl MPUMEHEHNS U3YYEeHHbIX (PU3NYECKUMX
MoLesie: TOYEeYHbIN 3NeKTPUYecKun 3apsamd, ny4 CBeTa,
TOYEeYHbIN UCTOYHUK CBETaA, SAepHas MoLeslb aToOMa, HYKJIOHHas
MOZeSib aTOMHOI0 sapa npu peleHnn pmusndyecknx 3anay;

pacrosHaBaTb (u3MYeckne aBneHUs  (Mpoueccol) u
00bACHATL WX HA OCHOBE 3aKOHOB 3J/EKTPOANHAMUKMK U
KBAHTOBOW (OM3UKWU: dNeKTpuyeckas npoBOAMMOCTb, TEMaoBoe,
CBETOBOE,  XMMWYeCKOe,  MarHuTHoe  [OeNcTBus  TOKa,
B3aMMOOENCTBME MArHWTOB, 3JIEKTPOMArHUTHas WHAYKUMS,
LEACTBME MArHWTHONO MNOAA HA MNPOBOAHMK C TOKOM U
OBVXYLIMNCA 3apsagd, 3NeKTPOMarHMTHble KonebaHns n BOJHbI,
NpAMONIMHENHOE  pacCnpoCTpaHeHMe  CBeTa,  OTPaXkKeHwue,
npenoMaeHne, uHTepdepeHuns, audpakums n nonspusayms



CBeTa, Jucnepcus cBeTa, (OTOINEKTpUYecknin  3dexT
(dhoTO3hheKT), CBETOBOE flaBJsieHne, BO3HWUKHOBEHME
NIMHENYATOro CrnekTpa aToMa BOOOPOAA, eCTeCTBEHHas U
NCKYCCTBEHHAA PaANOAKTUBHOCTb;

ONUCbIBaTb N3yYeHHble CBOWCTBA BeLlecTBa
(3neKkTpuyeckne, MarHUTHble, ONTUYECKME, 3JIEKTPUYECKYIO
NPOBOAMMOCTb Pa3JINYHbIX CPed) U 3NeKTPOMarHUTHbIE ABJIEHUA
(mpouecchbl), NCNoNb3ya PU3NYEeCKMe BENINYNHDI: SNEKTPUYECKNN
3apan, Cuia ToKa, 3JIeKTPMYEeCKOe Hanps)XeHne, 3JieKTpuyeckoe
COMPOTMBJIEHNE, PA3HOCTb MOTEHLMWAJNIOB, 3JIEKTPOLBUXKYLLAS
cuna, paboTa Toka, MHAYKUMS MarHUTHOrO nons, cuna Amnepa,
cuna JlopeHua, NHOYKTUBHOCTb KaTyLLKN, 3Heprunsa
3/IEKTPUYECKOro M MarHMTHOrO noJjsien, nepumon W 4YacToTa
KonebaHum B KonebaTesNbHOM KOHTYpe, 3apsd WU cuna TOKa B
npouecce rapMOHUYECKUX 3JIEKTPOMArHUTHLIX  KosebaHun,
(POKYyCHOE pacCTofHMEe W OnTU4yeckas Cwuia JINH3bI, Npw
ONMCaHUM  NPaBWIbHO  TPaKTOBaTb  (PM3NYECKUN  CMbICI
NCNOJIb3YeMbIX  BEAUYUH, UX o0603Ha4YeHUs ©  eduHuLBbI,
yKa3biBaTb (OpMYysibl, CBA3blBaOWME LOaHHYO (PU3NYECKYylo
BEJINYNHY C OPYrUMn BETNYNHAMU;

ONUCbIBATb W3Y4YeHHble KBaHTOBble fBJIEHUA W MpPOLLecChl,
NCrosib3ys humsnyeckune BEJINYUHDI: CKOPOCTb
3/IEKTPOMArHUTHbIX BOJIH, OJMHA BOJIHbl W YacToTa CBeTa,
3Heprna n mnmnysabC (POTOHA, Mepuon noJsiypacnaga, 3Heprus
CBSAI3N aTOMHbIX s4ep, Npu OnuCaHuUW MpaBUJIbHO TPaKTOBaTb
(PU3NYECKUI CMbIC NCNONb3YEMBIX BEANYUH, NX 0D03HAYEHNS U
eQVHMUbI, YKa3blBaTb (OPMYJbl, CBA3bIBaKOWME  OAHHYIO
(PU3NYECKYI0 BeNYUHY C OPYruMu BeN4YMHaMW, BbIYUCNATb
3HaYeHne PU3n4eckon BeINYNHbI;

aHanM3npoBaTb  (hM3MYeckme npoueccel U  ABJIEHUS,
NCMoSib3ya (PU3MYecKne 3aKoHbl M MpuHUMnbl: 3akoH OmMa,
3aKOHbl MOCJiefoBaTeNIbHOr0 W MapajnenbHOro CoeguHeHus
NPOBOOHWKOB, 3aKOH [>xoynsa-JleHua, 3aKOH 3N1eKTPOMarHUTHOM
NHOYKUMW, 33aKOH MPSIMOJINHEMHOro pacrnpocTpaHeHus CBeTa,
3aKOHbl OTpaKeHWa CBeTa, 3aKOHbl MNpesioM/IeHna CBeTa,
ypaBHEHMEe IMHWTEeNHa ANna hoToaddekTa, 3aKOH COXPaHEHUS
SHEpPrun, 3aKOoH COXPaHeHUs WMMYybCa, 3akKOH COXPaHeHus



NEKTPUYECKOro 3apsga, 3aKOH COXPaHEHUS MacCOBOrO 4MCna,
nocTynaTbl bopa, 3aKOH pagMoOakKTMBHOrO pacrnaga, npv 3ToM
pas3sinyaTb CNNOBECHY0 hopMyINPOBKY 3aKO0Ha, ero
MaTeEMATUYECKOE Bblpa)KeHMe un ycnoBusa (rpaHuubl, obnactu)
NPUMEHNMOCTMW;

onpenesiaTb HanpasJieHNe BEKTOPa MHAOYKLUMM MArHWTHOIO
nona NPoBOAHMKA C TOKOM, CuJibl AMMepa 1 cuibl JIopeHua;

CTPOMTL M OnNuUCbiBaTb  U306pakeHne, Co34aBaeMoe
MJOCKUM 3€PKasioM, TOHKOW JINH30M;

BbIMNOJIHATb 3KCMEPMMEHTbI MO UCCNEA0BaHNIO (U3NYECKNX
SABJIEHUI N NPOLLECCOB C MCMOJIb30BAaHNEM MPAMbIX U KOCBEHHbIX
N3MEpPEeHU: Npu 3ToM OopMyMpoBaTh Mpobnemy/3agady u
rmnoTesy y4yebHOro 3KCnepuMMeHTa, cobupaTb YCTAHOBKY W3
npensiokeHHoro  obopyaoBaHMa,  NPOBOAUTL  OMbIT U
hopMynnMpoBaThb BbIBOALI;

OCYLLECTBNATb  MNPSMblE M KOCBEHHblE  U3MeEpPEeHUs
(PU3NYECKUX BEANYMH, Mpu 3TOM BbIOMPaTb ONTUMaNbHbIN
cnocob n3MepeHmsa 1 NCnosib30BaTbh M3BECTHbIE METObI OLEHKN
NOrpeLwHOCTEN N3IMEPEHNN;

NccnenoBaTb  3aBUCMMOCTUM  (DU3MYECKUX  BEJINYUMH  C
NCNONb30BaHMEM NPSAMbIX N3MEepeHn: npu 3TOM
KOHCTPYMpoBaTb  YCTAHOBKY,  (PMKCMpOBaTb  pe3ynbTaThbl
NOJIy4EHHOW 3aBUCUMOCTU (PM3NYECKMX BEINYMH B BUAE Tabauy
N rpadnKoB, AenaTb BbIBOAbI MO pe3ysibTaTaM UCCNEeL0BaHMS;

cobnopgaTh npasuna 6esonacHoro Tpyda nNpu NpPoBeAEHUN
NCCNefoBaHMM B paMkKax Yy4ebHOro 3skcnepuMeHTa, Yy4vebHo-
nccnenoBaTesibCKom n NPOEKTHOW LeATeNbHOCTH C
NCMNOJIb30BaHNEM U3MEPUTESNIbHbIX YCTPONCTB U NabopaToOpHOro
obopynoBaHuS;

pelaTb pacYyEeTHbIE 3afla4n C SABHO 3adaHHOM (PU3NYECKOU
MOOENb0, WUCNONb3ya (U3MYeCKMe 3aKOHbl U MPUHLMMLI, Ha
OCHOBE aHanM3a YyCnoBuMs 3adayvvm BblibMpaTb  U3NYECKYIO
MOOEeNb, BbIAENATb (U3NYECKUe BeIMYMHbl U OPMYbl,
Heobxoaumble [N €€ peweHus, npoBOAUTb PacyéTbl K
OUEHMBATb PeanbHOCTb MOJIYYEHHOr0 3HA4YeHUs (U3NYEeCKON
BEJINYNHbI;



pelaTb Ka4yeCTBEHHble 3afayvn: BbICTpauMBaTb JIOMMYECKU
HENPOTUBOPEYMBYIO LIEMOYKY pPaCCyXOeHWn C Onopon Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTUN 1 hU3NYEeCKNe SABNEHMNS;

MCNONb30BaTb MPU peLlleHnn y4ebHbIX 3a4a4y COBPEMEHHbIE
NHMOPMALMOHHbIE TEXHOMOMNK AJ15 MOUCKA, CTPYKTYPUPOBaHMS,
NHTepnpeTaumm un npeacTtaBaeHMsa  y4ebHOM U Hay4HO-
nonynspHoM  UHGOpPMaLUKM,  MNONYYEHHOW M3 Pa3/INYHbIX
NCTOYHMKOB,  KPUTMYECKU  aHaNM3NpoBaTb  MOJIy4aeMylto
NHopMaLMIo;

00bACHATL NPUHUMNLI  OENUCTBUA MallMH, nNpubopoB U
TEXHUYECKUX YCTPOWCTB, pasn4yaTb ycsoBus ux 6e3onacHoro
MCNONb30BaHWS B NOBCELHEBHOM XXWU3HW;

NPUBOOUTL MNPUMEPLI BKJada POCCUMUACKUX U 3apyberxkHbIX
YYEHBIX-(PU3NKOB B pa3BUTME HayKKU, B 0OBACHEHME MPOLLEeCcCoB
OKpPY>KatoLLlero Mnpa, B pasBuTmne TEXHUKN N TEXHOIOMUN;

NCNONb30BaTb TEOPETUYECKME 3HaHMA Mo (uU3Mke B
NOBCEOHEBHON XW3HM Ona obecnevyeHnss 6e3o0nmacHOCTU npwu
obpaweHun ¢ npubopamMm N TEXHUYECKMMU YCTPONCTBaAMU, O
COXPaHEeHMa 340p0BbA K COOMIOAEHUS HOPM 3KOJIOrMYEeCKOro
NoBeAEHNS B OKPY>XaloLLLen cpefe;

paboTaTb B rpynne C BbIMNOJIHEHWEM  Pa3JIMYHbIX
coumanbHbIX ponen, NaaHNUpPOBaTb paboTy rpynnel,
paunoOHaNbHO pacnpenenate 0653aHHOCTM M MJAHWPOBATH
0eATeNbHOCTb B  HeCTaHOApPTHbIX CUTyauumsax, adeKBaTHO
OUEHMBATb BKNAL KaXKOOro M3 y4aCTHMKOB Fpynrbl B peLlieHne
paccMaTpmMBaeMon Npobdbaemsl.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC

KonuyecTtBo 4yacos

D NEeKTPOHHbIEe

Ne n/n HanMmeHoBaHue pa3nesioB u KoHTpons| Mpaktuye | (uudposbie)
B TeM nporpaMmmsl Bcero Hble cKue obpa3oBaTenbHble
paboTbl paboTbl pecypchbl
Paspen 1. PU3NKA N METOA bl HAYHYHOIO NO3HAHUA
Bubnuoteka LLIOK
1.1 Sg':f:ﬁﬁ METOALI HayHHOTO 2 0 0 https:/m.eds00.ru/7f41bf72
yaklass.ru
WToro no paspeny 2
Paspen 2. MEXAHUKA
Bubnuoteka LLIOK
2.1 KnHemaTuka 5 0 0 https://m.edsoo.ru/7f41bf72
yaklass.ru
Bubnuoteka LLIOK
2.2 InHamunka 7 0 0 https://m.edsoo.ru/7f41bf72
yaklass.ru
Bubnuoteka LLIOK
2.3 3aKOHbl COXpPaHeHNs B MexaHunke 6 1 1 https://m.edso0.ru/7f41bf72
yaklass.ru
NToro no pasgneny 18
Paspen 3. MOJIEKYJIAPHAA ®U3UNKA N TEPMOOAUHAMUKA
Bubnuoteka LIOK
3.1 S;:gi‘;hggggﬂ’;’;pm 9 0 1 https://m.eds00.ru/7f41bf72
P yaklass.ru
Bubnuoteka LIOK
3.2 OcHoBbI TePMOANHAMIKIA 10 1 0 https://m.eds00.ru/7f41bf72



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

yaklass.ru

ArperaTHble COCTOAHUA

Bubnuoteka LIOK

3.3 BELLECTBA. DA30BLIE MEDEXObl 5 https://m.edsoo.ru/7f41bf72
W ' PEXOA yaklass.ru
NToro no pasgeny 24
Pazpen 4. 9IJIEKTPOOVNHAMUKA
Bubnuoteka LLIOK
4.1 dnekTpocTaTMKa 10 https://m.edso00.ru/7f41bf72
yaklass.ru
y y Bubnuoteka LLIOK
4.2 ;'8;;08"H:';L"'Maﬂiygmgegi”"' TOK. 12 https://m.eds00.ru/7f41bf72
P Pea yaklass.ru
AToro no paspeny 22
Pe3epBHOe Bpem# 2
OBLUEE KOJINYECTBO YACOB 0O 68

MPOIrPAMME



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

11 KJIACC

KonuyecTtBo 4acoB

DJIeKTPOHHbIe

Ne HanMmeHoBaHMe pa3pesioB n KoHTpon | MNMpaktuye| (uuncpposbie)
n/n TeM NporpamMmmbl Bcero bHblIE cKue obpasoBaTenbHble
paboTbl paboTbl pecypchbl
Paspen 1. 9JIEKTPOOAMHAMUKA
Bubnnoteka LLOK
1.1 gﬁg;‘ﬂﬁg%’ﬁaﬂ ——— 11 1 3 https://m.edso0.ru/7f41c97c0
P AyKU yaklass.ru
WToro no paspeny 11
Paspen 2. KOJIEBAHUA U BOJIHbI
Bnbnnoteka LLOK
2.1 gllneex}?THngMeachlrﬁTﬂble KoneBaHms 9 0 1 https://m.edsoo.ru/7f41c97c
P yaklass.ru
bnbnnoteka LLOK
2.2 g/lneeX}?THV(l)thac:l-Tv?Tﬂb|e BOJTHb 5 1 0 https://m.edsoo.ru/7f41c97c
Y yaklass.ru
bnbnnoteka LLOK
2.3 OnTunka 10 0 3 https://m.edsoo.ru/7f41c97c
yaklass.ru
NToro no pasgpeny 24

Pazgen 3. OCHOBbI CMNELNAJIBHON

TEOPUUN OTHOCUTEJNIbHOCTMU

OcHoBbI cneumanbHon TEopuun
OTHOCUTEJNIbHOCTK

3.1

4

1

Bnbnnoteka LLOK
https://m.edsoo.ru/7f41c97c¢
yaklass.ru

WToro no pasneny

4

Paspen 4. KBAHTOBAA ®U3UKA



https://m.edsoo.ru/7f41c97c0
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bnbnnoteka LLOK

4.1 SNeMeHTbl KBAaHTOBOW ONTUKW §) 0 https://m.edsoo.ru/7f41c97c
yaklass.ru
bnbnnoteka LLOK
4.2 CTpoeHune aToMa 4 0 https://m.edsoo.ru/7f41c97c
yaklass.ru
Bnbnnoteka LLOK
4.3 ATOMHOE a4po 5 0 https://m.edsoo.ru/7f41c97c
yaklass.ru
NToro no pasgeny 15
Paspen 5. 3JIEMEHTbl ACTPOHOMMUN N ACTPODPU3NKN
bnbnnoteka LLOK
5.1 gngoe(;;;'Ai;TpOHOMMM v 7 1 https://m.edsoo.ru/7f41c97c
Y yaklass.ru
WToro no paspeny 7
Paspen 6. OBOBLLUAIOLLLEE NTOBTOPEHMUE
bnbnnoteka LLOK
6.1 Ob6obuiatoliee NOBTOpPEHME 4 0 https://m.edsoo.ru/7f41c97c
yaklass.ru
AToro no paspeny 4
Pe3epBHOe BpeM# 3
OBLLEE KOJINYECTBO YACOB MO 68 4

MPOIrPAMME



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




NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KosnyecTBO 4YacoB
Ne 5::::5. MpakTun flata 2:3)';?:::”9
n/n Tema ypoka Bcero| e yeckue :3yqu" obpasoBaTenbHble
pabor | paGoTsl pecypchbl
bl
®dun3mka — Hayka o npupoge.
bubnnorteka LLOK
1 Hay'Hble METO/bl NO3HAHNA 1 0 0 01.09.2023| https://m.edsoo.ru/ff0c32e2
OKpYy>KalLLero mmpa
Ponb n MecTo pmsnkm B
hopMmpoBaHNN COBPEMEHHOM
. bubnnorteka LLOK
2 rlaysron KapTiaHel MVpa, B 1 0 0 07.09.2023| https://m.edsoo.ru/ff0c33e6
NPaKTU4YeCKoN OesATeNbHOCTH
noaen
MexaHn4yeckoe OBUXKeHMe,
OTHOCUTENBHOCTb
bnbnnoteka LLOK
3 MEXAHNIECKOTO ABIKEHNA. 1 0 0 08.09.2023| https://m.edsoo.ru/ff0c3508
MNepemMeLyeHne, CKOPOCTb,
yCKOpeHune
4 PaBHOMepHOe NpsMOJINHENHOE 1 0 0 bubnmoteka LLOK
OBUXeHne 14.09.2023| https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpeHHOe 1 0 0 bubnmoteka LLOK
NPAMONMHENHOE ABMXEHUE 15.09.2023| https://m.edsoo.ru/ff0c372e
6 CeobogHoe nageHne. YCKopeHue 1 0 0 bubnnoteka LOK
cBoboHOrO NageHns 21.09.2023| https://m.edsoo.ru/ff0c39cc
7 KpuBOJIMHENHOE OBUXEHNE. 1 0 0 bubnnoTteka LOK
[BXeHne maTepmnanbHON TOYKM 22.09.2023| https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

M0 OKPYXXHOCTM

[puHUMN OTHOCUTENIbHOCTU
Mannneq. MHepumnanbHble

bnbnnoteka LLOK

COXpaHeHna nMmnyJibCa.

8 CUCTeMbl oTcYeTa. MepBbI 3aKOH 28.09.2023| https://m.edsoo.ru/ff0c3be8
Hbl0TOHa
Macca Tena. Cuna. MpuHumn

9 cynepnosnummn cun. BTopon 3akoH bubnnoteka LOK
HbloTOHa 019 MaTepuasibHOM 29.09.2023| https://m.edsoo.ru/ff0c3be8
TOYKM

10 TpeTuit 3aKoH HbtoTOHa O bubnnorteka LLOK
MaTepuaibHbIX TOYEK 05.10.2023| https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOro TArOTEHWUS.

bubnmoteka LLOK

11 Cuna TsxecTu. Mepsas ,
KOCMIYECKaR CKOPOCT 06.10.2023| https://m.edsoo.ru/ff0c3d00

12 Cvna ynpyrocTtu. 3akoH 'yka. Bec bubnmoteka LLOK
Tena 12.10.2023| https://m.edsoo.ru/ff0c3el8
Cuna TpeHunsa. KoahpuuneHt

13 TpeHus. Cunia CONpoTUBIIEHNS bubnnoteka LUOK
npv ABVXXEHUN Tena B XXUOKOCTU 13.10.2023| https://m.edsoo.ru/ff0c3f76
NN rase
locTynaTenbHoe n
BpaLlaTesbHOe ABMXeHue

14 abconoTHO TBEPAOro Tena. bubnnoteka LOK
MoMeHT cunbl. Nie4o cunbl. 19.10.2023| https://m.edsoo.ru/ff0c41a6
YcnoBus paBHoBeCUst TBEPLOro
Tena
MnynbC MaTepmnanbHOM TOYKMN,

15 CUCTEeMbl MaTepuanbHbIX TOYEK. bubnmoteka LLOK
AMnynbc cnnbl. 3aKoH 20.10.2023| https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

PeakTBHOE ABUXEHME

16

PaboTa 1 MOLLHOCTb CUJbI.
KnHeTn4yeckas aHeprus
MaTepuanbHOM TOYKKM. TeopeMa
06 U3MEHEHUN KUHETNYECKON
3Hepruu

26.10.2023

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

17

MoTeHunanbHas aHeprus.
MoTeHUManbHasa 3HePrusa ynpyro
AedhopMUPOBaAHHON MPY>XXUHbI.
MoTeHUManbHasa 3Heprusa Tena
BOM3M NOBEPXHOCTY 3eMAU

27.10.2023

bubnnorteka LLOK
https://m.edsoo.ru/ff0c461a

18

MoTeHumanbHbIE K
HenoTeHuuasbHble cubl. CBS3b
paboThbl HENOTEHLMNANbHBLIX CUA C
N3MEHEHNEM MeXaHNYeCKOoN
3HEPrum CUCTEMbI Tesl. 3aKOoH
COXPaHEeHNs MexaHN4YecKom
SHeprum

09.11.2023

bubnnorteka LLOK
https://m.edsoo0.ru/ff0c478c

19

NabopaTopHas paboTa
«MccnenoBaHue cBs3n paboThl
CUAbl C U3MEHEHUNEM
MEeXaHNYeCKon 3Heprum Tena Ha
npuMepe pacTsKeHns
PE3UHOBOr0 XryTa»

10.11.2023

yaklass.ru

20

KoHTposibHasa paboTta no teme
«KnHemaTtunka. InHamumka.
3aKOHbl COXPaHEHUSI B MEXaHUKE»

16.11.2023

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE MONIOXKEeHUNS
MOJIEKYNSPHO-KNHETNHECKON
Teopun. bpoyHOBCKOE ABMXEHME.

17.11.2023

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

Anddysus

XapakTep OABVXEHNA U
B3aUMOOENCTBUSA YacTuL,

22 BellecTBa. Mogenn cTtpoeHus 23.11.2023 yaklass.ru
rasoB, XWUOKOCTEN N TBEPAbIX TeN

23 Macca monekys. Konm4ecTtso aklass.ru
BellecTBa. [locTosHHaa ABoragpo 24.11.2023 y '
Tennosoe paBHOBeCKE.

24 TemnepaTypa n e€ nsmepeHue. 30.11.2023 yaklass.ru
LLkana Temnepatyp Llenbcns

25 NpeanbHbI ra3 B MKT. OCHOBHOe bnbnnoteka LLOK
ypaBHeHne MKT 01.12.2023| https://m.edsoo.ru/ff0c4fde
AbconoTHaa TemnepaTypa Kak
Mepa cpefHen KNHeTUYeCcKoum

bubnnorteka LLOK

26 | 3HEprAM [BVXEHNA MONEKy . 07.12.2023| nhttps://m.edsoo.ru/ff0c511e
YpaBHeHne MeHpeneeBa-
KnanenpoHa
3akoH [lanbToHa. [a30Bble

27| Sakomsl 08.12.2023 YaKlass.ru
NabopaTopHas paboTa
«MccnepoBaHme 3aBUCUMOCTM

28 MeXay napaMmeTpamm COCTOAHUA 14.12.2023 yaklass.ru
pa3peXeHHOoro rasa»
N3onpouecchl B ngeasbHOM rase

29 N nx rpauryeckoe 5”6“,”0TeKa LIOK
NpeACTaBCH e 15.12.2023| https://m.edsoo.ru/ff0c570e
BHYTpeHHSAA sHeprus

30 TepMOoAMHaMMNYeCKON CUCTEMBI U bubnnoTteka LOK
cnocobbl €€ n3MeHeHusl. 21.12.2023| https://m.edsoo.ru/ff0c5952

KonnyecTtso TensoThl U pa60Ta.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BHYTpEeHHSS 3Heprus
0JIHOATOMHOI0 MeanbHOro rasa

bnbnnoteka LLOK

31| Buaei Tennonepenasiy 22.12.2023 https://m.edsoo.ru/ff0c5c36
YpenbHas TenJ0EMKOCTb
32 BelwlecTBa. KonmyecTBo TennoThbl bnbnnoteka LLOK
npu Tennonepenaye. 28.12.2023| https://m.edsoo.ru/ff0c5c36
AnvnabaTHbIN npouecc
33 MepBbll 3aKOH TepMOANHAMUKMN U bubnmoteka LLOK
ero NpuMeHeHmne K nsonpoueccam 29.12.2023| https://m.edsoo.ru/ff0c5efc
HeobpaTnmoCcTb NpoLeccos B
. bubnnorteka LLOK
34 | npupode. Bropow 3akoH 11.01.2024| https://m.edsoo.ru/ff0c6230
TePMOANHAMUKN
35 MpuHumn penctems n KNa bnbnnoteka LLOK
TEnA0BOMN MalLWHbI 12.01.2024| https://m.edsoo.ru/ff0c600a
36 Unkn KapHo n ero KNz 18.01.2024 yaklass.ru
37 SKonornyeckne npobnemsl 3klass.ru
TenJ03HepreTnku 19.01.2024 Y '
Ob6obLiatowmin ypok
bubnnorteka LLOK
38 «MonekynsipHan u3uKa. OCHOBLI 25.01.2024| https://m.edsoo.ru/ff0c6938
TEPMOANHAMUKN»
KoHTponbHasa paboTa no teme
bubnnorteka LLOK
39 «MonekynsipHan u3uKa. OCHOBLI 26.01.2024| https://m.edsoo.ru/ff0c6a50
TePMOANHAMUKIN»
Mapoobpa3oBaHme u
bubnnorteka LLOK
40| KoHAercauma. Ncnapetue v 01.02.2024| https://m.edsoo.ru/ff0c63b6
KuneHue
41 ABCONOTHAA N OTHOCUTENbHASA bnbnnoteka LLOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BJIaXKHOCTb BO34YyXa. 02.02.2024| https://m.edsoo.ru/ff0c64d8
HacblWweHHbIN nap
Teépnoe Teno. Kpucrtannnyeckme
N aMopHble Tesia. AHM30TpOoNKUS
o bubnnorteka LLOK
42 CBOVICTB KpucTasnos. Kuakue 08.02.2024| https://m.edsoo.ru/ff0c65f0
KpucTansbl. COBpeMeHHbIe
mMaTepuansl
MnaBneHme n KpucTaaamsaums.
bubnnorteka LLOK
43 | YpeneHas TennoTa nnasneHus. 09.02.2024| https://m.edso0.ru/ff0c6708
Cybnnmauns
bubnnorteka LLOK
44 YpaBHerue Tennosoro banaca 15.02.2024] _https://m.edso0.ru/ff0c6820
dnekTpusaumsa Ten.
y bnbnnoteka LLOK
4 nekTpudeckim 3apsn. lsa suna 16.02.2024| https://m.edsoo.ru/ff0cbbcc
3NIEKTPUYECKNX 3apsa0B
MPOBOAHNKN, ONINEKTPUKN U
46 NnosynpoBOAHNKN. 3aKOH bubnnoteka LOK
COXpaHeHns 3/IeKTPUYeCKoro 22.02.2024 https://m.edsoo.ru/ff0cébcc
3apsaga
s i S suonoTeca LOK
) v 29.02.2024| https://m.edsoo.ru/ff0c6ces
3NIEKTPUYECKNI 3apag,
Hanps»KEHHOCTb 3IeKTPUYECKOro
48 nong. MNMpuHUMN cynepnosnumm bubnmoteka LLOK
3/IeKTPUYECKuX nosen. JinHmm 01.03.2024| https://m.edsoo.ru/ff0c6df2
HaNPS>XEHHOCTW
PaboTa cun anekTpoCcTaTNYeCKOro
bubnnorteka LLOK
49 | nons. lotenuuan. PasHocty 07.03.2024| https://m.eds00.ru/ffc6f00

NnOTEeHLINaJ10B



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

[MpOBOAHWKK N AU3NEKTPUKN B
3JIeKTPOCTaTMYECKOM MoJie.
AnanekTpun4yeckas
NPOHMLAEMOCTb

14.03.2024

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

51

INEeKTPOEMKOCTb. KOHAEHcaTop

15.03.2024

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

52

DN1eKTPOEMKOCTb MJIOCKOrro
KOHAEeHCcaTopa. JHeprus
3apSXKEHHOro KoHAeHcaTopa

21.03.2024

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

53

NabopaTopHas paboTa
"M3amMepeHmne 31eKTPOEMKOCTM
KOHZeHcaTopa"

22.03.2024

yaklass.ru

54

MpuHUMN 0EeNCTBUSA U
NPUMEHEHNEe KOHAEHCATOPOB,
KOMMWPOBaJibHOro annaparTa,
CTPYMHOr0 NpuHTEpa.
dneKTpocTaTUYeCcKas 3almTa.
3a3emieHne anekTponpmbopos

04.04.2024

yaklass.ru

55

DNeKTpU4eCcKui ToK, yCs10BUs ero
cywiecTBoBaHmA. NOCTOSAHHLIN
Tok. Cuna ToKa. Hanps»xeHue.
ConpoTusrieHune. 3akoH Oma ons
ydacTKa uenu

05.04.2024

yaklass.ru

56

lNocnepoBaTesnbHOE,
napannenbHoe, CMeLlaHHoe
coefMHeHMe NPOBOAHMKOB.
NabopaTopHas paboTta «M3yyeHne
CMELLAHHOro CoeanHeHmns
pPe3nCTOpPOB»

11.04.2024

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLLHOCTb

bubnnorteka LLOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

3JIEKTPNYECKOro TOKa. 3aKOoH
Ihxoynsa-JleHua

12.04.2024

https://m.edsoo.ru/ff0c7838

58

3akoH Oma 4519 nosaHou
(3aMKHYTOWN) 3N1EKTPUYECKON
uenun. KopoTkoe 3aMblkaHue.
NabopaTopHas paboTa
«MN3mepeHne C NCTOYHMKA TOKa
N ero BHyTPEHHEro
CONPOTUBNIEHNSA»

18.04.2024

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

59

DNeKTPOHHAsA NPOBOAMMOCTb
TBEPAbIX MeTaN0B. 3aBUCMMOCTb
CONPOTUBNIEHNA METaN0B OT
TemMnepaTypsbl.
CBepxnpoBoANMOCTb

19.04.2024

yaklass.ru

60

DNEKTPUYECKUI TOK B BaKyyMe.
CBOMNCTBA 3JIEKTPOHHbIX NY4KOB

25.04.2024

yaklass.ru

61

MonynpoBOAHUKM, X
cobcTBEHHasA 1 NpuMecHas
nposoaumMocTb. CBOMCTBa p—n-
nepexoga. MoaynpoBOAHNKOBbLIE
npunbopsl

26.04.2024

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

62

DNEeKTPUYECKUA TOK B pacTBOpaXx
1 pacrniaBax 3JIEKTPOINTOB.
dNeKTpoNNTMYECKas
amccoumaumns. INeKTpoams

02.05.2024

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

63

INEeKTPUYECKNN TOK B rasax.
CamMocToATeNbHbIN K
HecaMoCTOoATesIbHbIN pa3pss.
MonHus. Mna3ma

03.05.2024

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

64

dneKTpuyeckme npubopsl n

bubnnorteka LLOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPONCTBA N UX NPaKTU4eckoe 10.05.2024| https://m.edsoo.ru/ff0c86fc
npumeHeHmne. MNMpasnna TEXHUKN
6e3onacHoCTM
65 Ob6obLiatowmin ypok 1 bubnnorteka LLOK
«IJIEKTPOANHAMUKA» 16.05.2024| https://m.edsoo.ru/ff0c88be
KoHTponbHasa paboTa no teme
66 «3NIeKTpocTaTmKa. MNoCTOSAHHbIN 1 bubnnoteka LOK
3/IEKTPUYECKUI TOK. TOKN B 17.05.2024| https://m.edsoo.ru/ff0c8a8a
pasINYHbIX Cpefax»
Pe3epBHbIN YPOK. KOHTPOIbHas BubnnoTeka LIOK
67 paboTa no Teme 1 ,
"3 1eKTPOAMHAMMKE" 23.05.2024| https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIn ypok. O6obuiatoLnia 1 bubnnoteka LOK
ypok no temam 10 Knacca 24.05.2024| https://m.edsoo.ru/ffOc8f6c
OBLLEE KOJINYECTBO HYACOB MO 68

MPOIrPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KonunyecTtBo 4YacoB

NeKTPOHHbIEe
KoHTp NpakTu| AaTta P
Ne | rema ypoka ONbHBI | | ockne| M3yyeHm ungppossie
n/n Bcero| e 6 a obpasoBaTesbHbIe
paboT Ela or pecypcbl
bl
MOCTOSAHHbIE MArHUTBI N NX
B3aumopencTene. MarHmTtHoe
y Bubnuoteka LIOK
1 none. BEKTOp MarHuTHoM 1 0 O 1 06.00.2023| https://m.edsoo.ru/ff0co778
NHOYKUUW. JINHUN MarHUTHOW
NHOYKLUNN
MarHuTHoe nosie NPoBOAHMKA C
7 TOKOM. OnbIT dpcTea. 1 0 0 bubnnoteka LOK
B3aumopmencTemne npoBOAHNKOB C 08.09.2023| https://m.edsoo.ru/ff0c98fe
TOKOM
JNlabopaTopHas paboTa
Bubnuoteka LIOK
3 «M3yierne MariuTHoro nons 1 0 1 13.09.2023| https://m.edsoo.ru/ff0c98fe
KaTYLUKN C TOKOM»
[lencTBme MarHUTHOMO Nons Ha
NPOBOAHUK C TOKOM. Cnna
4 Amnepa. JlabopaTopHas paboTa 1 0 1 Bubnnoteka LOK
«MccnepoBaHne gencTens 15.09.2023| https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOrO0 MarHMTa Ha PaMKy C
TOKOM»
[lencTBme MarHUTHOrO NMons Ha
5 OBUXKYLLYIOCS 3apSXKEHHYI0 1 0 0 bubnnoteka LOK
yacTtuuy. Cuna JlopeHua. PaboTa 20.09.2023| https://m.edsoo.ru/ff0c9df4

cunbl JIopeHua



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpoOMarHMTHas UHOYKUNA.
lNoTok BekTOpa MarHUTHOM

6 naoykumm. 34C MHAYKLMN. 3aKOH 22.09.2023 yaklass.ru
3NEKTPOMArHUTHOM MHAOYKLUWN
dapapes
NabopaTopHas paboTa
Bubnuoteka LLIOK
/ «Viccnepnosanve ABNEHIA 27.09.2023| https://m.edsoo.ru/ff0cal50
3N1EKTPOMArHUTHON MHOYKUNN»
NHOYKTUBHOCTL. fBNeHune
camouHgykumnun. 24C
Bubnuoteka LLOK
8 CaMouHAYKLUAY. SHeprus 29.09.2023| https://m.edsoo.ru/ff0ca600
MarHUTHOIO MoJA KaTyLKK C
TOKOM. DNEKTPOMarHMTHOE none
TexHn4yeckne ycTponcTBa n ux
NPUMEHEHMNE: NOCTOSHHbIE
9 MarHUTbI, 31EKTPOMArHUTHI, aklass.ru
3/IeKTpoABUraTenb, yCKopuTenu 04.10.2023| ¥ '
3/1IeMEHTAPHbIX YacTuL,
NHAOYKLUMOHHAA neyb
Ob6obuatowmn ypok «MarHuTHoe
Bubnuoteka LLIOK
10| none. InekTpomarHuTHas 06.10.2023| https://m.edsoo.ru/ff0cab82
NHOYKLNS»
o | CGmponten patora o rewe s/6nuorers LK
' 11.10.2023| https://m.edsoo.ru/ff0cad58
DNeKTPOMarHUTHasa MHOYKLNSA»
CBobogHble MeEXaHMYeCcKne
kKonebaHus. MapmoHnyeckune
Bubnuoteka LIOK
12 konebanws. YpasHeine 13.10.2023| https://m.edsoo.ru/ff0caf06

rapMOHMNYECKMX KonebaHu.
[peBpalleHne 3Heprum



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JNlabopaTopHas paboTa
«iccnepoBaHne 3aBUCUMOCTM
nepuofa Manblx konebaHum rpysa
Ha HUTW OT AJINHbI HATW 1 MacChl
rpysa»

18.10.2023

yaklass.ru

14

KonebaTesNbHbIN KOHTYP.
CBobofHble 3N1EeKTPOMArHUTHbIE
KonebaHns B UgeasibHOM
KonebaTenbHOM KOHTYpE.
AHanorua mexany
MEXaHNYeCKUMN 1
3NEeKTPOMArHMTHbLIMU
KonebaHnsamMun

20.10.2023

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH
COXpPaHEeHUs 3Heprum B
naeasbHOM KonebaTenbHOM
KOHTYpe

25.10.2023

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0cb9c4

16

MNpeacTaBneHne 0 3aTyXatLmnx
KonebaHnax. BolHy)KOEHHble
MexaHun4yeckune konebaHus.
Pe30oHaHC. BbIHY)XAeHHble
3N1EKTPOMarH1THble KonebaHmsa

27.10.2023

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

17

MepeMeHHbIN TOK.
CvHyconpanbHbIN NepeMeHHbI
TOK. MOLLHOCTb NepeMeHHOoro
TOKa. AMNANTYLHOE Y
LencTByloLLee 3Ha4YeHne Cunbl
TOKA W HanpsXXeHus

08.11.2023

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0cbd34

18

TpaHcgopmaTop. MNpon3sBoacCTBO,
nepefaya n notpebneHve

10.11.2023

yaklass.ru



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3J'IeKTpI/I‘-IeCKOI7I SHEPTriunn

19

YCTPONCTBO N NpakTUyeckoe
NPUMEHEeHNE 3NeKTPUYECKoro
3BOHKa, reHepaTopa

Bubnuoteka LLIOK

y 15.11.2023| https://m.edsoo.ru/ff0cc324
nepeMeHHOro Toka, JIMHUI
3JieKTponepenay
DKONornyeckme pucku npu
NPON3BOACTBE N1EKTPOIHEPT UMW,
20 KynbTypa ncnosib30BaHUs ) 17.11.2023 yaklass.ru
3JIEKTPO3HEPrn B NOBCEAHEBHOM
XKU3HU
MexaHun4eckune BOJIHbI, YC10BMA
pacnpocTpaHeHus. Mepuoa.
Bubnuoteka LIOK
21 CkopocTb pacnpocTpaHeris 22.11.2023| https://m.edsoo.ru/ff0cca54
ANMHa BOJIHBI. [onepeyHblie n
NpoA0JIbHbIE BOJIHBI
22 3BYyK. CKOpOCTb 3BYKa. [pOMKOCTb Bubnnoteka LOK
3BYyKa. BbicoTa ToHa. Tembp 3ByKa 24.11.2023| https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHble BOJIHbI, UX
N ' Bubnuoteka LIOK
23 cBOVCTBA 1 CkopocT. LLikana 29.11.2023| https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHbLIX BOJIH
MpUHLMNBI PpagnocBa3n n
24 TenesngeHusa. PassuTune cpencTs 03.11.2023 yaklass.ru
cBA3KU. Paguonokauns
75 KoHTposbHasa paboTta Bubnnoteka LOK
«KonebaHunsa v BONMHbI» 15.11.2023| https://m.edsoo.ru/ff0cc6f8
MpamMonmHenHoe
26 pacnpocTpaHeHue cBeTa B Bubnnoteka LOK
O4HOPOAHON cpene. ToYeYHbIN 17.11.2023| https://m.edsoo.ru/ff0cd350

NCTOYHUK CBeTa. Jlyd CcBeTa



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTpa)keHne cBeTa. 3aKOHbI

Bubnuoteka LIOK

27 OTPAXEHNA CBETA. rocTpoerine 22.11.2023| https://m.edsoo.ru/ff0cd4e0
n306pakeHnin B NIOCKOM 3epKase
MNpenomneHwne ceeTa. lNonHoe

28 BHYTPEHHEe OTpaKeHue. Bubnnoteka LOK
MpenenbHbIN Yyroa NosHOro 24.11.2023| https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEr 0 0TPaXKeHus
NabopaTopHas paboTa

Bubnuoteka LLIOK

29 «M3mepeHine nokasarens 29.11.2023| https://m.edsoo.ru/ff0cd67a
npesoMaeHns cTekna»
JInH3bI. ocTpoeHune

30 n3obpaxeHun B nnH3e. Popmyna bubnnoteka LOK
TOHKOWM INH3bI. YBEN4eHne 01.12.2023| https://m.edsoo.ru/ff0cddle
JINH3bI
JNlabopaTopHas paboTa

31 «ccnepoBaHne CBOWCTB 06.12.2023 yaklass.ru
N3006pa>KEeHNN B INH3AX» e
Ancnepcusa ceeta. CNOXHBIN

32 cocTas benoro ceeTa. LigeT. aklass.ru
JNlabopaTopHas paboTa 08.12.2023| Y '
«HabnogeHne gucnepcmm ceeTa»
NHTepgepeHums ceeTa. BubanoTeka LIOK

33 | Andpakuns ceeta. 13.12.2023| https://m.edsoo.ru/ff0ced22
AdnppakLNOHHAA peLleTKa

34 [lonepe4yHOCTb CBETOBbLIX BOJIH. BubnnoTeka LIOK
MNonapusauns ceeTa 15.12.2023| https://m.edsoo.ru/ff0cf02e
OnTunyeckne npmnbopsbl 1

35 YCTPOMCTBA W YC/I0BUSA UX 20.12.2023 yaklass.ru

Be3o0nacHoOro NpMMeHeHus



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

"paHMLbl NPUMEHMMOCTH
KJIaCCMYECKON MeXaHUKN.

Bubnuoteka LIOK

36 MocTynaTbl cCneynansHON Teopuun 22.12.2023| https://m.edsoo.ru/ff0cf862
OTHOCUTENbHOCTU
OTHOCUTENbHOCTb

Bubnuoteka LIOK

37 OAHOBPEMEHHOCTW. 3amMefIeHne 27.12.2023| https://m.edsoo.ru/ff0cfad2
BPEMEHM U COKpaLLEeHNe ASINHBI
SHeprusg n UMNynbC

38 PenaTUBUCTCKON YacTuubl. CBA3b BubnnoTeka LIOK
MacChl C 3Hepruen n NMMNynbLCOM. 29.12.2023| https://m.edsoo.ru/ff0cfc68
DHeprunsa nokos
KoHTponbHasa paboTta «OnTurKa.

y Bubnnoteka LOK

39 OcHoBel crieunantHoi Teopuu 10.01.2024| https://m.edsoo.ru/ffOcf6f0
OTHOCUTENbHOCTU»

40 ®oToHbl. DopMyna NnaHKa. bubnnoteka LOK
JHepruna n umnynbCc PoToHa 12.01.2024| https://m.edsoo.ru/ffOcfel6
OTKpbITUE N NCCNIefoBaHME

Bubnuoteka LLIOK

41 poToaipekTa. OnkiTel A. T. 17.01.2024| https://m.edsoo.ru/ffOcffca
CroneTtoBa
3aKoHbl )oTO3(hheKTa.

42 YpaBHeHue JHWTenHa A1 Bubnnoteka LOK
oToappekTa. «KpacHas 19.01.2024| https://m.edsoo.ru/ff0d015e
rpaHunua» PoToadhdeKkTa
[aBneHune ceeta. OnbIThI [1. H. BubanoTeka LIOK

43 ?Be;e;lesa. Xnmudeckoe aencTsmne 24.01.2024| https://m.edsoo.ru/ff0d04ab
TexHu4yeckne ycTponcTea u
NpakTU4yeckoe npuMeHeHue:

44 hoTo31EMEHT, POTOAATHUK, 26.01.2024 yaklass.ru

conHeyYyHas baTapes, cBeTOAMNON



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PewweHune 3amay no teme

Bubnuoteka LIOK

4> «3JIEMEHTbl KBAHTOBOW ONTUKU» 31.01.2024| https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. OnbIThl

46 Pesepdopaa no paccesHuio a- Bubnnoteka LOK
yacTuu. lNnaHeTapHasa moaesb 02.02.2024| https://m.edsoo.ru/ff0d091a
aToMa

Bubnuoteka LIOK

47 MoctynaTel bopa 07.02.2024| https://m.edsoo.ru/ff0dOafa
N3ny4eHune n nornoweHune

48 ¢hoTOHOB NpK Nepexone aToma C Bubnnoteka LOK
OLHOIO YPOBHS 3HEprum Ha 09.02.2024| https://m.edsoo.ru/ff0dOafa
Apyron. Buabl CnekTpos
BonHoOBbIe CBOMCTBA YaCTUL,.

BonHbl ge bponns.
y Bubnuoteka LLIOK

49 | KopnyckynapHo-80NIHOBON 14.02.2024| https://m.edsoo.ru/ff0d0ca8
Ayanu3Mm. CnoHTaHHoe n
BbIHY)XJEHHOE U3Jly4YeHne
OTKpbITVE PagNOaKTUBHOCTMN.

50 OnbIThl Pe3epgopna no Bubnnoteka LOK
ornpepnesieHnto cCocTaBa 16.02.2024| https://m.edsoo.ru/ff0d0fd2
pPafgM0aKTUBHOIO M3Jy4eHWUS
CsoncTBa anba-, beta-, ramma-

51 n3nyyveHunsa. BansaHmne aklass.ru
PaANOAKTUBHOCTU Ha XWNBble 21.02.2024 y '

OpraHn3Mmbl
OTKpbITVE NPOTOHA U HENTPOHA.

57 N3oTonbl. Anbgha-pacnag. bubnnoteka LOK
SNEKTPOHHbLIN U MO3UTPOHHLIN 28.02.2024| https://m.edsoo.ru/ff0d1162
beTa-pacnag. NlaMma-nsny4yeHume

53 JHeprusa cBa3n HyYKIOHOB B a4pe. Bubnnoteka LLOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

ApepHble peakunn. AaepHbin
peakTop. Mpobnemsl,
nepcrneKTUBbl, IKOJ0rnyeckmne
aCNeKTbl SO0EPHON SHEPreTUKM

01.03.2024

https://m.edsoo.ru/ff0d1356

54

dneMeHTapHble YacTuLbI.
OTKpbITE NO3MTPOHA. MeToabl
HabaaeHnsa n perncTpaunm
3/1eMeHTapHbIX YacTuy,. Kpyrabii
cTon «®yHAaMeHTalNlbHble
B3aMMoLencTBumA. EAMHCTBO
(PU3nM4eCKON KapTUHbI MUPa»

06.03.2024

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

55

dTanbl pa3BUTUSA aCTPOHOMUN,
lNpuknagHoe n
MWUPOBO33peHYeCcKoe 3Ha4yeHune
acTpoHomuun. Bup 3B€3gHoro
Heba. Co3Be3aus, spkue 3Bé3abl,

NnaHeTbl, X BUONMOE OBUXKEHNE.

ConHeYyHad cucrtema

13.03.2024

yaklass.ru

56

ConHue. ConHeYHass aKkTUBHOCTb.
NcTo4HmK aHeprum ConHua un
3BE3

15.03.2024

yaklass.ru

57

3BE3/bl, X OCHOBHbIE
XapaKTepUCTUKIN. 3BE31bI
rNaBHOW Mocaeno0BaTe/IbHOCTMW.
BHyTpeHHee CTpoeHMe 3BE3L.
CoBpeMeHHble NpeacTaBAeHUs 0
MNPOUNCXOXXAEHUN N 3BOOLINN
ConHua v 3BE3A

20.03.2024

yaklass.ru

58

MneyHbin MNyTb — Hawa
FanakTuka. NonoxxkeHuve n
nsumxeHne ConHua B ManakTuke.

22.03.2024

yaklass.ru



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

[@anakTuKK. YEpHble ablpbl B
A4pax raJlakTuk

59

BceneHHas. Pa3beraHue
ranakTuk. Teopus bonbLioro
B3pblBa. PENMKTOBOE M3/y4YeHNe.
MeTaranakTuka

03.04.2024

yaklass.ru

60

HepelueHHble Npobnems
aCTPOHOMUM

05.04.2024

yaklass.ru

61

KoHTponbHas paboTa «31eMeHTbI
aCTPOHOMUM 1 aCTPOPUNKI»

10.04.2024

yaklass.ru

62

Ob6obLatowmin ypok. Ponb hursnkm
N aCTPOHOMMMN B SIKOHOMUYECKOW,

TEXHOJI0rMYeCcKon, CoLnanbHON 1

3TUYECKOWN Chepax AeATENbHOCTHU
4yesnoBeKa

12.04.2024

yaklass.ru

63

Obobwatowmi ypok. Ponb u
MEeCTO (PU3NKN N aCTPOHOMUN B
COBPEMEHHOW Hay4YHON KapTuHe
Mupa

17.04.2024

yaklass.ru

64

Ob6obuatowmin ypok. Ponb
thm3nyeckon Teopum B
hopMmpoBaHUN NpeacTaBAEHNA O
(hm3nyeckon KapTuHe Mmpa

19.04.2024

yaklass.ru

65

Ob6obuatowm ypok. Mecto
dU3NYECKON KapTUHbLI MUPa B
obuiem psay COBPEMEHHbIX
€CTEeCTBEHHO-Hay4HbIX
npeacTaB/ieHn 0 Npupoae

24.04.2024

yaklass.ru

66

Pe3epBHbI YpPOK. MarHnTHOe
nosae. dneKTpoMarHMTHas

26.04.2024

yaklass.ru




NHIOYKLMSA

Pe3epBHbI ypok. OnTUKa.

67 OCHOBbI CneymnansHON Teopun 1 03.05.2024 yaklass.ru
OTHOCUTENILHOCTU T
Pe3epHbIn ypoK. KBaHTOBas
Bubnunoteka LIOK
68 (p113VKa. SNIEMEHTbI ACTPOHOMMM 1 08.05.2024| https://m.edsoo.ru/ff0d1784
N acTPOU3NKN
OBLUEE KOJINYECTBO YACOB 0 68

MPOIrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECNEYEHUE
OBPA3OBATEJIbHOIO NPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI O)NiA
YHYEHUKA

» dusmka, 10 knacc/ Makuwes I.4., byxosues b.b., CoTckum
H.H. non penakumnen MapgeHToeson H.A., AKLUNOHEPHOE
obwecTBo «M3paTenscTBO «lpocBeweHmne»
* ®usumka, 11 knacc/ Makuwes I'.J1., byxosues b.b., HYapyruH

B.M. non penakuwnein MNappeHToeBon H.A., AKLNOHEpPHOe

obwecTtBo «M3gaTenbcTBO «[lpocBeLLeHne»

METOOUNYECKUWE MATEPUAJIbI 01 YYUTENA

LLNDPPOBbLIE OBPA3SOBATEJIbHbBIE PECYPCbI M
PECYPCblI CETU MHTEPHET
resh.edu.ru

yaklass.ru






