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PABO4YASA NMPOrPAMMA
y4yebHoro npegmeTta «Pusunka. basoBbin ypoBeHb»

ans obyyarowmxea 10-11 knaccos



NMOACHUTENbHAA 3AMMNCKA

Mporpamma no du3anke 6a30BOr0 YpOBHSA Ha YPOBHe cpegHero obulero
obpasoBaHna paspaboTaHa Ha OCHOBE [MOSIOXKEHUA U TpeboBaHUM K pesynbTaTam
OCBOEHUS1 OCHOBHOW 06pasoBaTenbHon nporpammel, npeactaBneHHbix B PrOC COO, a
Takke C Yy4YéTom deaepanbHon paboden nporpammbl BOCMUTAHUSA W KOHLENUUU
npenogaBaHusa y4yebHoro npeameta «®Pusnka» B obpasoBaTerlbHbIX OpraHu3auunsax
Poccurickon ®epepaunn, peanmsyroLmx OCHOBHblIE 06pa3oBaTenbHble NPporpamMMel.

CogepxaHne nporpaMmbl MO U3MKE HanpaBneHo Ha opMUpOBaHUE
€CTeCTBEHHO-Hay4YHOM KapTuHbl Mupa obyyarowmxea 10—11 knaccos npu obydeHnn nx
pu3nke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEATENbHOCTHOMO Moaxoaa.
Mporpamma no dusmke cooTBeTcTBYEeT TpeboBaHusam SrOC COO Kk nnaHMpyemMbiM
NINYHOCTHbLIM, MpPeaMETHbIM W MeTanpeaMeTHbIM pe3ynbTaTaM 00y4veHus, a Takke
yunTbiBaeT HeOoOXOOMMOCTb peanu3auuMm MexXnpeaMeTHbIX CBA3en (usmkm C
€CTeCTBEHHO-Hay4HbIMU y4yebHbiIMM NpeameTamu. B Hel onpenenstoTcss OCHOBHblEe
uenu usyyeHms U3MKM Ha ypoBHe cpepHero obuiero obpasoBaHus, NnaHUpyemble
pe3ynbTaTtbl OCBOEHUSI Kypca (OU3UNKK: JIMYHOCTHbIE, MeTanpeaMeTHble, NpeaMeTHbIe
(Ha 6a30BOM ypOBHE).

Mporpamma no cusunke BKIOYaAET:

nnaHupyemble pesynbTaTbl OCBOEHUS Kypca (pu3mku Ha 6a30BOM ypoBHE, B TOM

yucne npegMeTHble pesynbTaTbl N0 rogam obyyeHus;

cogepxaHue ydebHoro npeameta «dusmka» no rogam obyyeHus.

®un3nka Kak Hayka o Hambonee obLIMX 3aKOHaX NPUMPOAbI, BbICTyNasi B KayecTse
yyebHOro npegmeTa B LUKOSE, BHOCUT CYLLECTBEHHbIM BKMag B CUCTEMY 3HaHMM 06
okpyxawouwem mupe. LkonbHbIM KypCc uU3MKkM — cuctemoobpasywwmin  ong
€CTECTBEHHO-Hay4YHbIX Y4eOHbIX NPeaMeToB, NMOCKONbKY OU3NYECKME 3aKOHbI fnexaTt B
OCHOBE TMPOLIECCOB W SABIMEHUWA, W3Yy4YaeMblX Xumuen, 6uonornen, uU3nyeckon
reorpacmen n actpoHomuen. Micnonb3oBaHne N akTUBHOE MPUMEHEHUE OU3NYECKUX
3HaHWM onpefendeT XapakTep W passBuTMe pasHoobpasHbiX TexHonorunm B cdepe
9HEpreTukn, TpaHCMOpTa, OCBOEHUSI KOCMOCA, MOSyYEeHUS HOBbIX MaTepuanoB C
3ajaHHbIMM CBOMCTBaMW U Opyrux. M3ydyeHne u3MKM BHOCUT OCHOBHOW BKNag B
POpMMpPOBaHNE  €CTECTBEHHO-HAay4YHOW  KapTuHbl  Mupa  obydawouwmxcs, B
opMMpPOBaHNE YMEHUA NPUMEHATH HAy4HbIN MEeTOo4 NO3HAHWSA MPU BbIMOSTHEHUN UMW
y4ebBHbIX nccnegoBaHuii.

B ocHoBy Kypca (hu3nkm ans ypoBHsi cpegHero obuiero obpasoBaHUsA MOMOXEH
paa naen, KoTopble MOXHO paccMaTpuBaTh Kak MPUHLUMIMbLI €ro NMOCTPOEHNUS.

UNdes uenocmHocmu. B COOTBETCTBMM C HEW KypC SBNSIETCS FOrM4Yecku
3aBEpPLIEHHBLIM, OH COAEPXUT MaTepuan u3 Bcex pasfenioB (OM3MKK, BKMAOYAET Kak
BOMPOChI KITACCUYECKOM, TaK U COBPEMEHHOW (PU3NKN.

Udesi eeHepanusayuu. B cooTBETCTBMM C Hen maTtepuan Kypca ¢uU3nkn
06beaMHEH BOKpYr dmnsnyeckmx Teopui. Begyuwimm B Kypce siBnsietcs doopmMmpoBaHmne
NnpeacTaBnNeHNn O CTPYKTYPHbIX YPOBHSAX Matepum, BELLECTBE 1 Mone.



Udess eymaHumapu3ayuu. E€é peanusauua npegnonaraeT MCNoNb3oBaHWe
ryMaHuTapHoro noteHyuana ousmyeckon Hayku, OCMbICIIEHNE CBA3WN Pa3BUTUA PU3NKK
C pasBuTMeM obuwecTBa, a TakKke C MWPOBO33PEHYECKUMU, HPABCTBEHHLIMU U
3Konornyeckumm npobnemamu.

Udes npuknadHou HarnpasneHHocmu. Kypc dou3nku npegnonaraet 3HakOMCTBO C
LUMPOKUM KPYFrOM TEXHUYECKUX N TEXHOMOrMYeCKUX MPUMNOXEHUA U3YYEHHbIX TEOPUN U
3aKOHOB.

UNdess sKonozusayuu peanusyeTcs MNOCPeACTBOM  BBELEHUS  3reMEeHTOB
coaepXaHusi, MOCBALLEHHbBIX 3KONOrM4Yecknm npobrnemam COBPEMEHHOCTU, KOTOpble
CBSA3aHbl C pasBUTMEM TEXHUKM M TEXHOMOrM, a Takke obcyxaeHna npobrem
paunoHanbHOro NPUPOaONONbL30BaHUSA N IKONorM4eckon 6e3onacHoOCTu.

CTepXHeBbIMM anemMeHTamn Kypca U3MKM Ha YpPOBHE cpedHero oobuiero
obpasoBaHna aBnaTCA u3myeckne Teopun (popmMupoBaHWe npeacTaBreHUn o
CTPYKTYpe MNOCTPOEHUA (OU3NYECKON Teopuu, pPoniv dqoyHOAMEHTalbHbIX 3aKOHOB W
NPVHUMMNOB B COBPEMEHHbIX MpPeAcCTaBNeHUsX O MpuUpoAe, rpaHuuax MpUMEHUMOCTU
TEOpUN, ANst ONUCaHMSA eCTECTBEHHO-HAaY4YHbIX ABNEHUA 1N NPOLIECCOB).

CucteMHo-geaTenbHOCTHBIN NOAXOA B Kypce (PU3NKN peanuayeTtcs npexge Bcero
32 CYET oOpraHM3auMm IKCNepUMEHTanbHOW AeATenbHOCTM oby4datowmxcsa. [Ons
6a30BOro ypoBHSA Kypca U3MKM — 3TO WCMNOSb30BaHME CUCTEMbl (PPOHTaNbHbIX
KpaTKOBPEMEHHbIX 3KCNEepUMEHTOB 1 flabopaTopHbIX paboT, KoTopble B nporpamme no
dun3mke o0beaNHEHbI B OOLLMIA CMIMCOK YY4EHMYECKMUX MpaKTUYecknx paboT. BelgeneHve
B yKasaHHOM nepeyHe nabopaTopHbix paboT, NpOBOAMMbBIX OS11 KOHTPONSA U OLIEHKM,
OCYLLIeCTBNAETCA yYyacTHMKamMm obpasoBaTesibHOro npouecca ncxoast s ocobeHHocTemn
NNaHMpoOBaHMUS W OCHaweHus kKabuHeta usmkn. [pn atom obecnednBaeTcs
oBnageHve oOy4yawnWUMUCA  YMEHMAMM  MPOBOAUTb  KOCBEHHblE  U3MEepeHus,
nccnenoBaHs 3aBUCUMOCTEN  (PU3NYECKUMX BEFIMMMH UM NOCTAHOBKY OMbITOB MO
npoBepKe NpeasioXKeHHbIX MMnoTes.

Bonblwoe BHMMaHWE yaensieTcsl pelleHu0 PacYETHbIX U KayeCTBEHHbIX 3ajau.
Mpn aToM Ans pacyEéTHbIX 3adad NPUOPUTETOM SBASIKOTCHA 3a4ayn C SIBHO 3afaHHOW
U3n4eckon  Moaenblo, MO3BOMAKLWME  MPUMEHATb  M3YYEHHble  3aKOHbl U
3aKOHOMEPHOCTU KaK M3 OOHOro pasferna Kypca, Tak U UHTErpupysa 3HaHuUs U3 pasHbiX
pasgenos. [na Ka4eCTBEHHbIX 3a4a4 NPUOPUTETOM SBMAKOTCSA 3a4aHNa Ha OO bsICHEHUE
NpoTeKaHna OU3NYECKUX SBFIEHUA U MPOLECCOB B OKPYXalOLWEN XU3HU, Tpebytoline
BblOOpa onanyeckon Mmogenu Ansg cutyaumm NnpakTMko-opueHTUPOBAHHOMO XapakTepa.

B cooteBetctBUM C TpeboBaHuamn PrOC COO Kk maTepuanbHO-TEXHUYECKOMY
obecnevyeHunto ydyebHoro npouecca 6a30BbiM YpOBEHb Kypca (PU3MKM Ha YpOBHE
cpegHero obuwero obpasoBaHUs [LOMMKEH W3y4aTbCA B YCMOBUSX NpPegMEeTHOro
kabnHeTa U3NMKM WM B YCNOBUSIX MWHTErpUpoOBaHHOro kKabuHeTa npegmeToB
€CTEeCTBEHHO-Hay4yHOro umkna. B kabuHeTte duamkm A0mMKHO ObiTb Heobxoammoe
nabopatopHoe obopynoBaHMe ANS BbINOSHEHUSA YKa3aHHbIX B nporpaMmme no cusmke
YYEHNYECKNX NPaKTUYECKUX paboT n AeMoHCTpaunoHHoe obopyaoBaHue.

[emoHcTpaumoHHoe obopyaoBaHue popMmmnpyeTcs B COOTBETCTBMM C NPUHLUNOM
MUHUManbHONW [AOCTAaTOMHOCTM W obecneymBaeT MOCTAHOBKY MEPEYUCTIEHHBIX B
nporpaMmme no U3NKe KAYEBbLIX OEMOHCTPAUUN ANs UCCnefoBaHUs U3yyYaeMblX
ABNEHNA N NPOLIECCOB, 3MMUPUYECKUX U DYHAAMEHTAsNbHbLIX 3aKOHOB, X TEXHUYECKNX
NPUMEHEHNIA.



JTabopatopHoe obopygoBaHne ANA  YYEHUYECKUX  MpakTU4eckux  paboT
dopmMupyeTca B BUAe TeMaTuyecknux KOMMMeKToB U obecneunBaeTcsa B pacyéte ogHOro
KOMMNnekTa Ha pAByx oby4vawowmxcsa. TemaTudeckne Komnnektol nabopaTtopHOro
obopyaoBaHusi [OMKHbI  ObiTb  MNOCTPOEHbl Ha  KOMMMEKCHOM  MCMOSIb30BaHUN
aHanoroBbIX N LUNPOBLIX NPUBOPOB, a TakkKe KOMMbIOTEPHBIX N3MEPUTESBbHBIX CUCTEM
B BMAe uMdpoBbLIX nabopatopui.

OCHOBHbIMM LIENAMU N3yYeHUA PU3nKn B obem obpasoBaHUmM ABAKOTCA:
opMMpOBaHNE UHTEPECA M CTpeMMeHUs 00y4valoWwmMxXca K HayYHOMY W3YyYeHUIO
Npupoabl, pasBuUTNE NX UHTENNEKTYalNbHbIX N TBOPYECKUX CMOCOBHOCTEN;
pasBuMTME MpeacTaBneHWn O HayyHoOM MeTode MO3HaHuA u  ¢opMUpoBaHUeE
nccneaoBaTenlbCKOro OTHOLEHUS K OKPY>KaloLWNM SABNEHUSM;

POpMMpPOBaHNE HAYYHOrO MMPOBO33PEHUS KaK pesynbTata W3y4YeHUst OCHOB

CTPOEHMA MaTepun U pyHaaMeHTanbHbIX 3aKOHOB (OU3NKY;

dopMUpoBaHNE YMEHUN OOBACHATbL SABMEHUS C UCMONb30BaHWEM (OU3NYECKMX

3HaHUN N Hay4YHbIX JOKa3aTenbCTB;

dopMMpoBaHNEe MNpeAcTaBNeHNUA O ponu  OU3NKM  ONs pasBUTUS  ApYrux

€CTECTBEHHbIX HAaYK, TEXHUKN N TEXHOSOTUN.

[ocTuwxkeHne aTnx uenen obecnedynBaeTcs peLleHneM criegywmx 3agad B npoecce

N3y4eHns Kypca (o1smkn Ha ypoBHe cpefHero obuiero obpasoBaHus:
npuobpeteHne cuctembl 3HaHUW 00 O0bWMX U3NYECKMX 3aKOHOMEPHOCTSX,
3aKoHax, Teopusix, BKIOYas MEeXaHuKy, MORNEKYNSAPHYIO du3snky,
9NEKTPOANHAMMUKY, KBAHTOBYIO OU3NKY N SNEeMeHTbl aCTPOOU3UNKN;
opMMpPOBaHNE YMEHUN MNPUMEHATb TeopeTUdecKkne 3HaHuA AN 0O6bACHEeHWUS
PUINYECKNX ABNEHUN B Npupode W ANs NPUHATUS NPaKTUYECKUX PeLueHuA B
NOBCEOHEBHOM XXN3HMU;

OCBOEHME CnocoboB peLLEHNS pasnU4YHbIX 3a4ad C SIBHO 3agaHHOM PM3MYECKOMn

Moenblo, 3a4ad, noApasyMeBaloLMX CaMOCTOSATENbHOE co3fdaHue husmyeckon

MOZEenn, ageKkBaTHOWN yCroBMAM 3a4auu;

NOHMMaHNe PU3NYECKUX OCHOB N NPUHLMNOB OENCTBUS TEXHUYECKUX YCTPOWUCTB U

TEXHOMNOrMYEeCKMX NPOLLECCOoB, NX BIIUSHUS Ha OKPYXXatoLLyo cpeay;

oBnageHne MeTodamMu CaMOCTOSTENbHOrO MMaHMPOBaHUA W NPOBeAEHUs

PU3NYECKMX OSKCMEPMMEHTOB, aHanuM3a W WHTepnpeTauum MHGOpMaumK,

onpegeneHns JOCTOBEPHOCTU NOSTyYEHHOro pesynbrara;

cosfjaHne yCrnoBu AN pasBUTUA  YMEHUM NPOEKTHO-UCCrenoBaTelbCKON,

TBOPYECKOM OEATENBbHOCTH.

Ha wu3syyeHne usnkm (6a3oBbIN ypOBEHb) Ha YPOBHE cpegHero oobuwiero
obpasoBaHns otBoautca 136 yacos: B 10 knacce — 68 4acoB (2 Yaca B Hegento), B 11
knacce — 68 YacoB (2 yaca B Hegeno).

Mpepnaraembin B nporpamme no u3nke nepevyeHb NabopaTopHbIX U
npakTuyecknx paboT ABNsSieTCS PeKOMEeHOOBaHHbIM, YyuYuTenb [Aenaet BblOop
npoBeaeHnst nabopaTopHbiXx paboT W ONbITOB C  YY4ETOM  MHAMBUAYANbHbIX
ocobeHHocTen oby4vatoLmxcs.



COAEPXAHUE OBYYEHUA
10 KIACC

Paspgen 1. ®u3uka n metoabl Hay4YHOro NO3HaHUA

®usnka — Hayka o npupoge. HayyHble MeToabl NO3HAHWA OKpyXatoLlero mupa.
Ponb akcnepymeHTa m Teopum B npouecce MNO3HaHWSA Npupodbl. JOKCMEPUMEHT B
dumsmke.

MogenupoBaHue u3andecknx SBNEHUM W MpoueccoB. HayyHble rmnoTessbl.
®dunanyeckne 3akoHbl M Teopun. [paHMubl NPUMEHUMMOCTU (PU3NYECKUX 3aKOHOB.
MpuHUMN cooTBETCTBUSA.

Ponb 1 mecto puaunkmn B popMmpoBaHnn COBPEMEHHON Hay4YHOW KapTUHbI MUpa, B
NpakTU4eCcKon OesATenbHOCTH Noaen.

LemoHcmpayuu

AHanorosble 1 UMAPOBLIE N3MEPUTESbHBIE NMPUOOPLI, KOMMNBIOTEPHbIE AATYMKM.

Pasgen 2. MexaHuka

Tema 1. KuHemamuka

MexaHnyeckoe gBwxeHne. OTHOCUTENBHOCTb MEXAHUYECKOrO  OBMXKEHUS.
Cuctema oTtc4yéTta. TpaekTopusi.

lMepemelyeHne, CKOpOCTb (CpedHsii CKOPOCTb, MFHOBEHHasi CKOpPOCTb) W
YyCKOpPEHME MaTepManbHOM TOYKN, X NPOEKLUN HA OCK CUCTEMbI kKoopanHaT. CrnoxeHune
nepemeLLeHnn 1 CrioxkeHme CKOpPOCTEN.

PaBHOMepHOE ¥ paBHOYCKOPEHHOEe MpsIMONIMHENHOEe ABwXKeHue. [padukn
3aBMCUMOCTWN KOOPAMHAT, CKOPOCTWU, YCKOPEHUS, NYTU U nepemeLleHns maTepuanbHomn
TOYKN OT BPEMEHMN.

CeobogHoe nageHue. YckopeHne cBoboaHOMro nageHus.

KpuBonuHenHoe nBwxeHue. [ABMKeHMe maTepuarnbHOM TOYKM MO OKPYXXHOCTU C
NMOCTOSIHHOM MO MOAYS0 CKOPOCTLIO. YrroBasi CKOPOCTb, NIMHENHasA CKOpocTb. MNepuoa n
yacTtoTa obpauleHus. LleHTpocTpeMnTenbLHOE YCKOPEHHME.

TexHnyeckne ycTtponctea M NpPakTUYECKOE MPUMEHEHME: CNUAOMETP, ABWXKEHMUE
CHapsiAoB, LenHble N peMEHHbIE Nepeaaydn.

LemoHcmpayuu

Mogenb cuctembl OTCYETA, WNKOCTPAUMS KUHEMATUYECKUX XapPaKTEPUCTUK
ABVKEHUSI.

MpeobpasoBaHne ABMKEHMI C UCMONb30BaHMEM MPOCTbIX MEXAaHN3MOB.

MageHne Ten B BO34yXe U B pa3pexXeHHOM NPOCTPaHCTBe.

HabniogeHne pgBwxeHust Tena, OPOWEHHOro nog YrinoM K TFOPU3OHTY U
rOPU3OHTanNbHO.

M3mepeHune yckopeHusi cBob6ogHOro nageHust.

HanpaBneHune ckopocTn Npu ABMXEHUN MO OKPY>KHOCTMW.

YueHuyeckul akcriepumeHm, ifabopamopHbie pabomsi

M3yyeHne HepaBHOMEPHOro [OBWMXEHUS C Lenblo onpeneneHns MrHOBEHHOW
CKOPOCTMW.



VccnegoBaHve  COOTHOLWIEHUS  MeXxay NyTaAMKW, MNPOMAEHHbIMM  Tenom  3a
nocnefoBaTesibHble paBHble NPOMEXYTKN BpEMEHU MpU paBHOYCKOPEHHOM OBWXXEHUN C
HayanbHOW CKOPOCTbIO, PAaBHOW HYIHO.

M3ydyeHne OBMXEHUSA LWapUKa B BA3KOW XXUOKOCTH.

N3yueHune gBmxeHus Tena, 6poLeHHOro ropu3oHTanbHo.

Tema 2. [JuHamuka

MpuHumnn oTtHocuTenbHocTn Manunes. MNepsbin 3akoH HbloTOHA. MHepunanbHble
CUCTEeMbl OTCHETA.

Macca Tena. Cuna. lNpuHumn cynepno3vuun cun. Btopon 3akoH HbloToHa ans
MaTepuanbHOW TOYKU. TpeTun 3akoH HbtoToHa Ans MmaTtepuanbHbIX TOYEK.

3akoH BceMupHoro TaroteHus. Cuna TskecTtu. [NepBas KocMmUyeckas CKopoCTb.

Cwuna ynpyroctun. 3akoH ['yka. Bec Tena.

TpeHvne. Buabl TpeHus (MOKos, CKOMbXeHus, kadeHus). Cuna TpeHus. Cyxoe
TpeHne. Cuna TPeEHNS CKONBbXEHNA U cuna TpeHnsa nokosd. KoadpdpuumneHT TpeHna. Cuna
COMPOTUBNEHNA MPU ABMXKEHUM Tena B XXUOKOCTU UK rase.

lMocTynatensHoe u BpalwaTenbHoe ABMXKeHne abcontoTHO TBEpAOro Tena.

MoOMEHT cunbl OTHOCUTENBbHO OCK BpalleHus. neyo cunbl. YcnosBua paBHoOBeCUS
TBEPOOro Tena.

TexHu4eckne ycTponcTea v npakTnyeckoe npuMeHeHue: NoLLWNNHUKK, OBUKEeHNe
NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcmpayuu

ABneHne nHepumn.

CpaBHeHne Macc B3anMOLeNCTBYOLLMX Ter.

BTopon 3akoH HbtoToHa.

N3mepeHue cun.

CnoxeHue cun.

3aB1CMMOCTb CUIbl YNPYrocTn oT Aechopmaunn.

HesecomocTb. Bec Tena npu ycKopeHHOM NoagbEME U NageHuu.

CpaBHeHUne cun TpeHUs NOKOS!, KAYEHNS N CKOSTbXKEHMUS.

YcnoBusa pasHoBecusi TBEpLOro Tena. Buabl pasHoBecus.

YueHuyeckul akcnepumeHm, nabopamopHbie pabomsi

M3yyeHne aBmxeHnsa Gpycka no HaKIOHHOM MIOCKOCTW.

VccnegosaHve 3aBUCMMOCTUM  CUM YMNPYroCTW, BO3HUKAKOLWMX B MPYXUHE W
pe3nHoBoM obpasLe, OT Ux geopmauuu.

ViccnenosaHue ycnoBuin paBHOBECUS TBEPLOro Tena, MMeLero oCb BpaLleHus.

Tema 3. 3aKOHbI coxpaHeHUs1 8 MexaHUKe

Mmnynbc matepmanbHON TOYkM (Tena), cucteMbl MaTepuarbHbIX Todek. Mmnynsc
CuUnbl U U3MEHeHWe wumnynbca Tena. 3akoH COXpaHeHus umnynbca. PeakTuBHoe
ABUXKEHMe.

Pabota cunbl. MOLWHOCTb CUIbI.

KuHeTnyeckas aHepruss maTepuanbHOM Toukn. Teopema 006 w3MeHeHun
KWHETUYECKOWN SHEPInN.

MoTeHunanbHas aHeprua. loTeHumnanbHas 3Heprus ynpyro aedopMmnpoBaHHON
NpYXuHbl. MNoTeHunanbHasa aHeprna Tena B6nmM3n NoBepXHOCTN 3eMnu.



lMoTeHumaneHble U HenoTeHumanbHble cunbl. CBA3b paboTbl HEMOTEHUUarbHbIX
CUN C W3MEHEHMEM MEXaHWYeCKOM 3JHeprMm cuctembl Ten. 3aKOH COXpaHeHus
MeXaHN4YeCKON SHEPTUM.

Ynpyrve n Heynpyrme CTONKHOBEHUS.

TexHu4eckne ycTponctBa W MpakTU4eckoe npUMEeHEeHne: BOAOMET, KOnép,
NPY>KWUHHbBIA MUCTONET, OBWXKEHNE PaKeT.

LemoHcmpayuu

3aKoH coxpaHeHust umnynbca.

PeakTnBHOE OBUXEHME.

lMepexo NoTeHuMansHON 3HEPrum B KNHETUYECKYHO U 0BpaTHO.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomsi

M3yueHne abcontoTHO Heynpyroro yaapa ¢ NOMOLLBI ABYX O4MHAKOBbLIX HUTAHbLIX
MasTHUKOB.

WccnepoBaHue cBA3n paboThbl CUMbl C UBMEHEHNEM MEXaHUYEeCKON 3Heprumn Tena
Ha NpMMepe pacTaKeHUs1 Pe3MHOBOIO XryTa.

Paspen 3. MonekynsipHasa ousunka u TepmoamHamMmmka

Tema 1. OcHO8bI MOJIEKYISIPHO-KUHeMu4ecKkolu meopuu

OCHOBHbIE MNOSMTOXEHUA MOMEKYNAPHO-KUHETUYECKON TEOpUM U KX OMbITHOE
obocHoBaHue. bpoyHoBckoe aABwXKeHue. [Oudpdpysunsa. Xapaktep OBWKEHUS U
B3aMMOAENCTBUSA YacTuy, Belwlectsa. Mogenu CTpoeHus rasoB, XXUAKOCTEN U TBEPAbIX
Ten n obbsiCHEHME CBOWCTB BELLECTBA Ha OCHOBE 3TUX mMoaenen. Macca n pasmepbl
mMonekysn. Konnyectso BellecTtBa. [NoctoaHHaa ABoragpo.

TennoBoe paBHOBecue. Temnepatypa M eé€ usmepeHue. llkana Temnepartyp
Llenbcus.

Mogenb umaeanbHoro rasa. OCHOBHOE ypaBHEHME MOJSEKYNSPHO-KMHETUYECKON
Teopun naeanbHoro rasa. AGconoTHas Temnepartypa kak Mmepa cpefgHen KMHETUYECKON
9Heprun TenroBoOro ABMXEHUA 4YacTtuy, rasa. Lkana temnepatyp KenbBuHa. [a3oBble
3akoHbl. YpaBHeHue MeHpeneeBa—KnanenpoHa. 3akoH [anbToHa. W3onpouecchbl B
noeanbHOM rase C MNOCTOSHHbIM  KONMMYecTBOM  BelwlecTtBa. [ padmyeckoe
npeacTaBneHne n3onpoLeccoB: N3otTepma, n3oxopa, nsobapa.

TexHnyeckne yCTpomcTea 1 npakTuyeckoe NpuMeHeHue: TepmomeTp, bapomeTp.

LemoHcmpayuu

OnbITbl, AOKa3blBaloLLMeE OUCKPETHOE CTPOEHUe BellecTBa, poTtorpadun Monekyn
OpraHNYyecknx coeanHeHuNn.

OnbITbl N0 AN y3nm Xnagkoctemn n rasos.

Mopenb 6poyHOBCKOro ABMXEHUS.

Mogenb onbita LUTepHa.

OnbITbl, AOKa3blBaOLLME CYLLECTBOBAHME MEXMOSEKYNSIPHOrO B3aMMOOENCTBUS.

Mogenb, nnncTpupytowasa npupoay AaBneHns ra3a Ha CTEHKM cocyaa.

OnbiTbl,  WANIOCTPUPYIOLLUME  YpaBHEHME  COCTOSHWSA  uaeanbHOro  rasa,
N30MNpoLEeCChl.

YueHuyeckul akcrnepumeHm, nabopamopHbslie pabomsi

OnpegeneHne Mmaccbl BO3gyxa B KNacCHOWM KOMHATe Ha OCHOBE W3MEpeEHUi
obbEéma KoMHaTbl, AaBNEeHUs U TeMnepaTypbl BO34yXa B HEWN.



VccnegosaHve 3aBMCUMMOCTM MeXAy napameTpamMu COCTOAHUSA paspexeHHOro
rasa.

Tema 2. OcHoebl mepMOOUHaMUKU

TepmogmMHammnyeckan cuctema. BHyTpeHHsia  3Heprna  TepMOoLMHaMUYECKOM
cucTembl U crnocobbl €€ mameHeHus. KonudectBo Tennotbl M pabota. BHyTpeHHAs
9Heprus OAHOATOMHOro naeansHoOro rasa. Bugel Tennonepegayun: TennonpoBogHOCTb,
KOHBEKUMSA, nanyyeHune. YgenbHasa TennoémMKocTb BellecTsa. Konnmyectso TennoTsl Npu
Tennonepenade.

MoHatme 06 agmabatHom npouecce. [lepBblii  3aKOH  TEPMOAMHAMMUKW.
NpumeHeHne nepBOro 3akoHa TepMoAuHaMUKM K u3onpoueccam. [padumyeckas
MHTepnpeTaums paboTbl rasa.

BTopow 3akoH TepMmoanHamunkn. HeobpaTMMOCTb NPOLECCOB B NpUpoae.

Tennosble MawwuHbl. MNpuHUMNBI AENCTBUSA TENNoBbIX MaluunH. NpeobpasoBaHus
9Heprmm B TennoBbiX MawuHax. KoadpduumeHT nonesHoro OenCTBUS TennoBoun
MawwuHbl. Lnukn KapHo n ero koad@uUUMEHT MONE3HOro LEeWCTBUA. IKOMOrmveckune
npobnembl TENSIO3HEPTETUKMN.

TexHn4eckne ycTponcTea n nNpakTu4eckoe NpMMeEHeHWe: ABuraTeflb BHYTPEHHEro
cropaHusi, 66ITOBON XONOAUSBbHUK, KOHOULMOHEP.

LemoHcmpayuu

M3meHeHne BHYTPEHHEN 3HEprun Tena npu coBepLUeHnn paboTbl: BbINEeT Npobku
13 BYTbINKM NoA4 OENCTBMEM CXKAToro Bo3gyxa, HarpeBaHue acupa B natyHHOM Tpybke
NyTEM TPeHUs (BMOEOLEMOHCTPALNS).

M3meHeHne BHYTpeHHen aHeprum (TemnepaTtypsbl) Tena npu Tennonepegaye.

OnbIT No agnabaTtHoMy pacluMpeHunto Bo3ayxa (onbiT ¢ BO34YLLIHbIM OTHUBOM).

Mogenu napoBoi TypOuHbl, ABWratenst BHYTPEHHEro CropaHusi, PeakTUBHOIo
Auratens.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomsi

M3mepeHne ygensHoM TENNOEMKOCTH.

Tema 3. AepeczamHbie cocmosiHusi eeujecmea. ®asoenie nepexoobl

MapoobpasoBaHme n KoHgeHcauusi. WcnapeHme u kuneHue. AGcontTHas u
OTHOCUTENbHAsA BII@XHOCTb BO3dyxa. HacbiweHHbIn nap. YaenbHas TennoTta
napoobpasoBaHus. 3aBUCUMOCTb TeMNepaTypbl KUNEHUSI OT LaBIEHUS.

Teéppoe Teno. Kpuctannuyeckne n amopdHble Tena. AHM30TPONUS CBOWCTB
Kpuctannos. Xwugkne kpuctannbl. CoBpemMeHHble MaTepuansl. [lnaBneHve u
KpucTtannuaauus. YaenoHas Tennota nnasnenus. Cybnumaums.

YpaBHeHne TennoBoro 6anaHca.

TexHudeckne yCTpOWCTBA WU  MNPaAKTUYECKOE NPUMEHEHWE: TUTPOMETP U
NCUXPOMETP, KanopumeTp, TEXHOMNOMMN NOSTyYEHNA COBPEMEHHbLIX MaTepuanos, B TOM
4yucre HaHoMaTepmarnoB, U HAHOTEXHONOMUN.

LemoHcmpauyuu

CBoMCTBa HaCbILWEHHbIX NapoB.

KuneHvne npu NOHMWXEHHOM AaBnEHUMN.

Cnocobbl n3amepeHnst BMaXHOCTU.

HabniogeHne HarpeBaHUs U NnaBneHnsa KpUCTanan4yeckoro BeLlecTsa.

[leMOoHCTpaLumsa KpucTanmos.

YueHuyeckul akcriepumeHm, rnabopamopHsie pabomel



M3mepeHne OTHOCUTENbHOM BaXXHOCTU BO3ayXa.

Paspen 4. dnekTpoanHamuka

Tema 1. dnekmpocmamuka

OnekTpusauma Ten. AnekTpuyeckun 3apag. [Ba Buaa anekTpuyecknx 3apsios.
MpoBOAHMKKN, AMINEKTPUKA N NONYNPOBOOHUKUA. 3aKOH COXPaHEHUSs 3eKTPU4EeCKoro
3apsga.

Bsaumopenctene 3apsgoB. 3akoH KyrnoHa. ToyeudHbl aneKkTpuyeckuin 3apsg.
AnekTpuyeckoe nosie. Hanps»kEHHOCTb anekTpuyeckoro nosns. MNMpuHuun cynepnosnuum
aneKkTpuyeckmx nonen. JINHMM HanNPSXKEHHOCTU SNIEKTPUYECKOrO MNOSIS.

Pabota cun anektpocTtatudeckoro nons. oteHuman. PasHOCTb NOTEHLManos.
MpoBOOHUKM WM OWINEKTPUKM B  3rekTpoctatudeckoMm none. [unanekrtpudeckas
NPOHULAEMOCTb.

OnekTpoéMKocTb. KoHaeHcaTop. ONeKTPOEMKOCTb MfIOCKOro KOoHAeHcaTopa.
OHeprus 3apskeHHOro KoHaeHcaTopa.

TexHnyeckne ycTpoucTBa M NpaKTUYEeCKoe MpPUMEHEHue:  3feKTpocKon,
9NEeKTPOMEeTp,  aneKkTpocTaTMyeckass 3awimTta, 3as3eMriieHne  anekTponpubopos,
KOHZEHCcaTop, KONMpPOoBasibHbIM annapat, CTPYWHbIW MPUHTEP.

LemoHcmpayuu

YCTPONCTBO M NPUHUUN OENCTBUA 3rEeKTpoMeTpa.

BaaumopencTene HasnekTpn3oBaHHbIX Ten.

OneKTpuyeckoe nosne 3apsKeHHbIX Ter.

[MpoBOAHMKKN B 3N1EKTPOCTAaTUYECKOM MOofe.

dnekTpocTaTudeckas sawiuTa.

[ANanekTpukn B aNeKTpocTaTUYeCcKoMm norse.

3aBUCMMOCTb 3NEKTPOEMKOCTU MMOCKOr0 KOHAeHcaTtopa OT nnowiaan NnacTuH,
PaCCTOSHUA MEXAY HUMU U OUINEKTPUYECKON NPOHULIAEMOCTH.

OHeprus 3apsiKeHHOro KoHgeHcartopa.

YueHudeckul akcriepumeHm, nabopamopHsie pabomal

M3mepeHune anekTpoEMKOCTN KoHAeHcaTopa.

Tema 2. [TocmosiHHbIU 351ekmpuYeckuli mok. Toku 8 pa3fluyHbIX cpedax

ONeKTpUYEeCKUn TOoK. YCNoBUA CyLLECTBOBAHUS 3NIEKTPUYECKOro Toka. MICTOYHUKK
Toka. Cuna Toka. NOCTOAHHbLIN TOK.

HanpsbkeHune. 3akoH Oma gnst y4acTka uenm.

OnekTpuyeckoe  COMPOTMBIEHME. YaenbHOe  CONpOTMBREHME  BelecTBa.
lMocnepoBaTenbHoOe, NapannenbHoe, CMeLaHHoe coegMHEHNE NPOBOAHNKOB.

PaboTa anektpuyeckoro Toka. 3akoH [xoyna—JleHua. MOLWHOCTb 9neKTpUYECKoro
TOKa.

ONeKTpoABMXKYLLLAA CMna U BHYTPEHHEE COMPOTMBIIEHME UCTOYHMKA TOKA. 3aKOH
Owma gnga nonHou (3aMKHYTOR) anekTpuyeckon uenun. KopoTkoe 3amblikaHue.

ONeKTpoHHasi NPOBOANMOCTb TBEPAbIX MeTannoB. 3aBUCUMOCTb COMPOTUBIIEHUS
MeTannoB oT TemnepaTtypbl. CBEpXNpoOBOAMMOCTb.

OneKTpmnYeckun Tok B Bakyyme. CBONCTBA 3NEKTPOHHbIX My4KOB.

MonynpoBoaHukn. CobCTBEHHAsA N NpUMecHas NPOBOAMMOCTb NOSTYNPOBOAHUKOB.
CsowcTBa p—n-nepexoga. NonynposBogHuKoBble NpUbopbI.



OneKTpudeckmmn TOK B pacTtBopax n pacnnaBax 3NEeKTPOSINTOB.
AnekTponuTnyeckasa guccoumauns. nNekTponma.

OneKTpuyecknin Tok B raszax. CaMmoCToATENbHbIN U HECAMOCTOSTENbHLIN pa3psas.
MonHus. Nnasma.

TexHn4eckne ycTpomncTea M NpakTMYecKoe NpUMeEHeHne: amnepmeTp, BONbTMETP,
peocTaT, UICTOYHUKM TOKa, dNeKTpoHarpeBaTesibHble NpMbopsbl, 3N1EKTPOOCBETUTESbHbIE
npubopbl, TEPMOMETP  COMPOTUBMEHUS, BaKyyMHbIA  OMOA4, TEPMUCTOPbl W
oTOPE3NCTOPDI, NONYNPOBOAHMKOBbBIV ANOA, ranibBaHuKa.

LemoHcmpayuu

M3mepeHne cunbl TOKa U HanpshKeHus:.

3aBMCUMOCTb  COMPOTMBIIEHUA  LUUMAMHOPUYECKMX MNPOBOOHMKOB OT  OfNHBI,
nnowaam nonepevyHoro cevyeHns n matepuana.

CmeluaHHOe coeiHeEHE NPOBOAHUKOB.

Mpsamoe  un3amMepeHue  anekTpoasmxywen cunbl. KopoTkoe  3amMblkaHue
ranbBaHNU4YECKOro afieMeHTa N oLeHKa BHYTPEHHErO CONPOTUBIIEHNS.

3aBMCMMOCTb CONPOTMBIEHMS METanNOB OT TeMnepaTypbl.

MpoBOAMMOCTb 3NEKTPONNTOB.

MckpoBown paspsag 1 NnpoBogMMOCTb BO3ayxa.

OAOHOCTOPOHHSASA NPOBOANMOCTbL Anoaa.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomsl

M3y4yeHne cmellaHHOro cCoeauHEHNst pe3ncTopoB.

M3amepeHne aneKkTpoaBMXKyLLEN CUMbl MCTOYHWKA TOKa M €ro BHYTPEHHEro
COMPOTUBNEHUS.

HabniogeHne anekTponuaa.

MexnpeameTHble CBA3U

M3yyeHne kypca cuamkm 6asoBoro ypoBHA B 10 knacce ocyuwecTBnsieTcss C
YYETOM coaepKaTenbHbIX MEXNPEeAMETHbIX CBA3EN C KypcaMn MmaTeMaTukm, buonoruu,
XUMUK, reorpacpmm n TEXHONOTNN.

MexnpeOmemHbie MoHAMuUsS, CBA3aHHbIE C W3YYEHMEM METOOOB Hay4HOro
NO3HaHUA: ABNEHNE, Hay4YHbIN dakT, rmnoTesa, pusnyeckas BennymnHa, 3akoH, Teopus,
HabngeHne, aKCNePMMEHT, MOAENMPOBaHNE, MOAENDb, N3MEPEHME.

Mamemamuka: pelweHne cuctembl ypaBHEHUN, NUHENHas dyHKUmd, napadona,
rmnepbona, ux rpacdmkn N CBONCTBa, TPUrOHOMETPUYECKNE (PYHKLUN: CUHYC, KOCUHYC,
T@HrEHC, KOTAHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
NpoeKuun Ha OCn KoopauHaT, CrioXXeHNe BEKTOPOB.

buonozusa: mexaHn4eckoe ABWXKEHME B >XuBoW npupoge, auvddysmnsa, ocmoc,
TennoobMeH >XUBbIX OpraHM3MoB (BuAbl Tennonepegayu, TENSIOBOE paBHOBECKE),
3NeKTpUYEecKne SABNEHNS B XXMBOW Npupoae.

Xumusi: OUCKpeTHoe CTpOeHue BeLlecTBa, CTPpOeHMe aTOMOB W MOSEKys, MOfb
BelllecTBa, MONdApHasa macca, TEMNSOBble CBOMCTBA TBEPAbIX Ten, XWOKOCTEN U rasos,
aNeKTpuyeckme CBOMCTBa METasoB, ANEKTPONMTUYECKasa guccoLmaumns, rafibBaHuka.

[eoepacbusi: BNaxXHOCTb BO3ayxa, BETpbl, bapomeTp, TepMOMETP.

TexHonozaus: npeobpasoBaHMe ABMXEHUI C UCNOSIb30BaHUEM MEXaHU3MOB, YYET
TPEHUS B TEeXHWKE, MOALUMMHWMKMA, WUCMOSNb30BaHME 3aKOHa COXPaHEeHWs umnynbca B
TexHuke (pakeTa, BOOOMET W Opyrue), ABuraTenb BHYTPEHHEro CropaHusi, naposas
TypbuHa, GbITOBOM XONOAWMBHUK, KOHOMLMOHED, TEXHOOMMKN NOMYyYEHUS COBPEMEHHbIX



maTepuaros, B TOM YMCIie HAHOMaTepuarnoB, U HAHOTEXHOMOMK, 3NeKTpocTaTuyeckas
3awuTa,  3as3eMSieHMe  reKTponpubopoB,  KCEPOKC,  CTPYMHBLIA  MPUHTEp,
aneKTpoHarpeBaTesbHble NPUBopbI, ANEKTPOOCBETUTENbHbIE MPUBOPLI, ranbBaHUKa.

11 KNACC

Paspen 4. dnekTpoanHamuka

Tema 3. MazHumHoe nosie. ArrekmpomMa2HUMHasi UHOyKyusi

MocTosiHHbIE MarHuTbl. B3auMmopgencrtBme MOCTOSIHHbIX MarHuToB. MarHuTtHoe
none. Bektop marHMTHON MHOYKUUKW. [MpuHUMN cynepnosnumm MarHUTHbIX noneun. JInHmm
MarHUTHOM MHAOYKUMK. KapTuHa JMHUAW MarHUTHOM MHAOYKUMK NOSIS MOCTOAHHbIX
MarHuTOB.

MarHutHoe none npoBoAHMKA C TOKOM. KapTuHa NMHWA WHOYKLMM MarHWTHOrO
nons AAMHHOIO NPSAMOro NPOBOAHMKA M 3aMKHYTOMO KOJSbLEBOro NPOBOAHMKA, KaTyLUKN
¢ TokoMm. OnbIT OpcTena. Bzanmoaencrame npoOBOAHNKOB C TOKOM.

Cwuna Amnepa, eé Moaynb 1 HanpaeneHune.

Cwuna JlopeHua, eé moaynb U HanpasneHue. [BMXeHne 3apsKeHHOW YacTuubl B
OAHOPOAHOM MarHuTHomM none. Pabota cunbl JlopeHua.

ABneHne anekTpoMarHUTHOM WMHAYKUMW. [1OTOK BekTopa MarHUTHOW MHOYKLWUW.
OneKTpoaBMXKyLLAsa cuna HAYKLMKU. 3aKOH aNeKTpoOMarHUTHOM nHAaykummn dapages.

BuxpeBoe anektpuyeckoe none. ONEKTPOABMXKYLUAs Ccuna WHOAYKUMKM B
NPOBOAHMKE, ABMXYLLEMCS NOCTynaTeNlbHO B O4HOPOAHOM MarHMTHOM Mone.

MpaBuno JleHua.

MHAYKTUBHOCTb. AsneHune CaMOUHAYKLNN. nekTpoasumyLLas cuna
CaMOUHAOYKLUWN.

OHeprus MarHUTHOTO MOSIA KaTyLLKN C TOKOM.

OneKkTpoMarHMTHoe none.

TexHu4eckne ycTponcTBa M MNpakTU4ECcKoe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3NEeKTPOMarHuTbl, anekTpoaBuraTtens, yckoputenm 3NEMEHTapPHbIX  YacTuu,
NHOYKUNOHHas neuvb.

LemoHcmpayuu

OnbIT OpcTena.

OTKNOHEHNe 3NEKTPOHHOTO My4Kka MarHUTHbLIM NOMNEM.

JINHUKM MHAYKUMKM MarHUTHOTO NOSS.

BsaumopgencTemne aByx NpoBOOHMKOB C TOKOM.

Cwuna Amnepa.

HencTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

ABneHne anekTpoMarHUTHON MHAYKLNN.

Mpaewuno JleHua.

3aBMCMMOCTb QMEKTPOABMXKYLLENA CUMbl WHOYKUMM OT CKOPOCTU W3MEHEHUs
MarHMTHOro NoToKa.

fBneHne caMonHOyKUMN.

YueHuyeckul akcrnepumeHm, nabopamopHbslie pabomsi

M3yyeHne MarHMTHOro nons KaTyLKn ¢ TOKOM.

WcecnenosaHme oencTBmst MOCTOSHHOMO MarHUTa Ha pamMKy C TOKOM.

MccnepoBaHuve ABNeHNS 3neKTpoOMarHUTHOM MHAYKLUNN.



Paspen 5. KonebaHus n BonHbI

Tema 1. MexaHu4Yeckue u 3jiekKmpomMa2HUMHbIe KosiebaHusi

KonebaTtenbHas cuctema. CeoboaHble MexaHuyeckue KonebaHus.
FapmoHnyeckne konebanusa. [lepuon, 4dactota, amnnutyga u asa konebaHun.
MpyXuHHBIN  MaaTHUK. MatemMaTudeckun MasiTHUK. YpaBHEHWEe rapMOHUYECKUX
konebaHui. MNMpeBpalleHe 3Heprnmn Npu rapMoOHUYECKUX KonebaHusaX.

KonebatenbHbln  KOHTYp. CBobGogHble anekTpomarHutHble konebaHuss B
noeanbHom konebaTtenbHOM  KOHType. AHanorms Mexgy MeXaHU4YecKuMn U
3NEeKTPOMarHMTHbIMK KonebaHnsmun. ®opmyna ToMcoHa. 3akoH COXpaHeHUs1 3Heprmm B
naeanbHOM KonebaTenbHOM KOHTYpe.

MpeactaBnenne o 3aTyxawwmx konebaHusix. BbIHYyXOeHHble MexaHudeckune
konebaHus. Pe3oHaHc. BbIHYy>XAEHHbIe aneKTpoMarHuTHble konebaHus.

MepemeHHbI ToK. CHycomaanbHbIN NEPEMEHHbIN TOK. MOLLHOCTb NEPEMEHHOIO
TOKa. AMNIMTYAHOE 1 AENCTBYIOLLEE 3HAYEHNE CUIbl TOKA N HanpsiKeHus.

TpaHcdopmaTtop. [MpousBoacTtBo, nepegada wM noTpebrneHne anekTpuYeCcKou
9Heprun. JKOMOrnyeckne puckM nNpu NPOU3BOACTBE anekTpoaHeprun. KynbTypa
NCNOSb30BaHUSA ANIEKTPOIHEPIUM B NOBCEOHEBHOM XXN3HMW.

TexHn4yeckne ycTponucTBa M MpakTM4eckoe NpUMEHEHUE: NEKTPUYECKUIN 3BOHOK,
reHepaTop NepemMeHHoro Toka, IMHUK anekTponepenau.

LemoHcmpayuu

WccnenosaHme napameTpoB  KonebatenbHoM cucTembl  (MPYXMHHBIA - Un
MaTeMaTUYeCKNn MaSTHUK).

HabniogeHue 3aTyxarowmnx konebaHum.

VccnenoBaHme CBONCTB BbIHYXOEHHbIX KornebaHu.

HabniogeHne pesoHaHca.

CBoboHble 3neKTpOMarHnTHbIE KonebaHus.

OcuunnorpaMmmbl (3aBUCUMOCTU CUMbl TOKA W HaNpsKeHUst OT BpeMeHu) Ans
3NEeKTPOMarHUTHbIX KoriebaHun.

Pe3oHaHC npu nocnegoBaTeNbHOM  COEAMHEHUM  pe3ncTopa,  KaTyLUKu
WHOYKTUBHOCTU N KOHAEHCATOopA.

Mopgenb nuHUK anekTponepeaayw.

YuyeHudeckul akcriepumeHm, nabopamopHsie pabomal

MccnepoBaHve 3aBUCUMMOCTWM nepuoda ManbiX KonebaHum rpysa Ha HUTU OT
OJIMHBI HUTU U MaccChl rpy3a.

MccnegosaHme nepeMeHHOro Toka B Lenu M3 nocnefoBaTtefibHO COEAUHEHHbIX
KOHOeHcaTopa, KaTyLKn 1 peaunctopa.

Tema 2. MexaHu4Yeckue u afleKmpomMa2HUMHbIe 80JIHbI

MexaHu4eckne BOMHbI, YCNoBust pacnpoctpaHeHus. [lepuog. CkopocTb
pacrnpocTpaHeHuss W [OfnvHa BOSMHbI.  [lonepeyvHble M NPOAOSIbHbIE  BOJSIHbI.
NHTepdepeHums n gupakums MexaHM4ecknx BOSH.

3Byk. CkopocTb 3BYyKa. [poMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3Byka.

ONEeKTpOMarHUTHble BOMHbl. YCNOBUS  U3MNyYEHUS] SMNEKTPOMArHUTHbIX BOJSIH.
BsaumHaa opueHTauuss BektopoB E, B, V B anektpomarHutHom BonHe. CBoWcTBa
ANEeKTPOMAarHUTHbIX BOSH: OTpaXeHue, npefioMmrieHre, nonspusauus, audpakums,
nHTepdepeHums. CKOPOCTb 3MNEKTPOMArHUTHbIX BOSH.



Lkana anekTpoMarHUTHbIX BOMH. [lpuUMeHeHWe SNeKTPOMarHUTHbIX BOSH B
TEXHUKE U ObITY.

MpuHUMNbI pagnocBasn n TenesnaeHna. Pagnonokaums.

ONEeKTpOMarHMTHoe 3arpsi3HeHne oKpyxarLien cpeqbl.

TexHnyeckne ycTpoucTBa W  MNpakTU4eckoe npuUMEHeHNe: My3blKarbHble
WHCTPYMEHTbI, YynbTpasBykoBas AMarHOCTMKa B TexHUke W MeauuunHe, pagap,
paguonpuEMHUK, TeNEBU30P, aHTeHHa, TenedoH, CBY-neuys.

LemoHcmpayuu

O6pasoBaHune 1 pacnpocTpaHeHne nonepeyHbIX U NPOAOSbHbIX BOSIH.

KonebnoLweecs Teno kak UCTOYHMK 3BYyKa.

HabnogeHne oTpaxeHusi U NperioMNeHnsa MexaHN4YeCcKNX BOJSTH.

HabnogeHne nHtepdepeHummn n gudpakunmn MexaHmyecknx BosH.

3BYKOBOW pe30HaHC.

HabniogeHne cBa3nM rpOMKOCTM 3BYKA M BbICOTbl TOHA C aMNiUTY4OM M YaCTOTOM
koneb6aHui.

MccnegosaHMe CBOWCTB 3MEKTPOMArHUTHbLIX BOSH: OTpaXKeHue, npesiomsieHue,
nonapusauma, audpakums, tHTepgepeHums.

Tema 3. Onmuka

leomeTpuyeckasan ontuka. [IpaAMONUMHENHOE  pacnpocTpaHeHMe cBeTa B
ogHopogHou cpege. Jlyd ceeTa. TodeYHbI UCTOYHUK CBETa.

OTpaxeHue cBeTa. 3akoHbl OTpaXeHusi cBeTa. [locTpoeHue wusobpaxeHnn B
NIOCKOM 3epkKane.

MpenomneHne ceeta. 3akoHbl NpenoMneHus ceeta. ADCOMIOTHLIM MOKasaTenb
npenomnenus. [lonHoe BHyTpeHHee oOTpaxeHue. [lpedenbHbli  yron  MOSIHOMo
BHYTPEHHEr0 OTPaXXeHus1.

Huncnepcus ceeta. CrnoxHbln coctaB 6enoro ceeta. LigeT.

Cobupatowwime n paccemsarolime nNUH3bl. TOHKas nuH3a. POKyCHOe pacCcTosiHNE r
onTMyeckasi cuna TOHKOW I5MH3bl. [lOCTpoeHue wun3obpaxeHun B cobuparowmx wu
pacceunBatroLmnx NnMH3ax. Popmyra TOHKOM NUH3bI. YBENUYeHne, JaBaeMoe JIMH30N.

Mpegernbl NPUMEHNUMOCTU FreOMETPUYECKOWN OMTUKN.

BonHoBas ontuka. UHTepdepeHuma ceeTa. KorepeHTHble MCTOYHMKK. YCrnoBus
HabMOeHNs MakCMMyMOB U MUHUMYMOB B WHTEP(EPEHLUMOHHOW KapTUHE OT OBYX
CUHPa3HbIX KOrepPeHTHbIX MCTOYHUNKOB.

Oundpakuma ceeTa. [QudpakumoHHasa peléTka. YcrnoBme HabnogeHus rnaBHbIX
MaKCMMyMOB Npuv NageHn MOHOXPOMaTUYECKOro cBeTa Ha ANMPaKUNOHHYIO PEeLLETKY.

MNonapusauns ceeTta.

TexHnyeckne yCTpoMcTBa W  NpakTU4ecKoe TMPUMEHEHME: OYKKM, fyna,
dooToannapat, MNPOEKUMOHHbIA annapaT, MWKPOCKOM, Terieckon, BOJIOKOHHAas OnTuka,
AndopakunoHHaa peLléTka, nonspons.

LemoHcmpauyuu

MpamMonnHenHoe pacnpoCTpaHeHue, OoTpaxeHue U npenoMmsieHMe cBeTa.
OnTuyeckne npmbopbl.

lMonHoe BHyTpeHHee oTpaxeHune. Mogenb cBeToBOAA.

MccnepnoBaHne CBOMCTB N300paXKeHUin B NIMH3aX.

Mopgenn mukpockona, Teneckona.

HabnogeHne nHtepdepeHummn ceeTa.



HabniogeHvne audpakumm ceeta.

HabnioaeHne gucnepcun ceeTa.

lMony4eHne cnekTpa ¢ NOMOLLbIO NPU3MBbI.

MonyyeHue cnekTpa ¢ NOMOLLBIO AMGPAKLUMOHHON PELUETKN.
HabnogeHne nonapmsaumm ceeTa.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomesi
M3mepeHne nokasatens npenomneHuns ctekna.
MccnepoBaHme CBOMCTB M300paKeHUN B NIMH3AX.
HabnogeHne gucnepcum ceeta.

Paspen 6. OcHOBbI cneunanbHOW TEOPUUN OTHOCUTENIbHOCTU

paHnubl NPUMEHUMOCTM KIlaccuveckorn MexaHuku. [locTynatbl cneuymnanbHowm
TEOPUN OTHOCUTESTIbHOCTU: WMHBAPUMAHTHOCTb MOAYNS CKOPOCTM CBETa B BaKyyMme,
NPUHLMN OTHOCUTENBbHOCTU QUHLLTENHA.

OTHOCKTENBHOCTL OOHOBPEMEHHOCTU. 3ameffieHne BPEMEHU W COKpalleHue
ANUHbI.

OHeprns 1 UMNyNbC PENATUBUCTCKON YacTULbI.

CBa3b MaccCbl C 3Hepruen M UMMNyNbCOM PENATUBUCTCKOM YacTUubl. IHeprus
MOKOS.

Paspen 7. KeaHToBas dn3uka

Tema 1. SnemeHmMbI KBaHMOBOU ONMUKU

doToHbl. Popmyna NMnaHka cBA3M aHeprum GOTOHA C ero 4acToTon. OHeprus u
UMNynbC POTOHA.

OTtkpbiTE M nccnepoBaHne doTtoadpdekta. OnbiTel A. . CtonetoBa. 3akoHbI
doToadpdekTta. YpaBHeHue OJunHwTenHa ana dortoaddekta. «KpacHas rpaHuuar
doToappekTa.

[asneHne ceeta. OnbiThl 1. H. Jlebenesa.

XumMmmnyeckoe OencTeme ceeTa.

TexHun4yeckne yCTpoMCTBaA W NpPaKTUYecKoe npuMeHeHne: (OTOISIEMEHT,
doToaaTumK, conHeyHasn 6atapesi, CBETOAMOA.

LemoHcmpayuu

POTOIPEKT HA YCTAHOBKE C LIMHKOBOM MIaCTUHOMN.

MccnenoBaHme 3aKOHOB BHeLLHeEro ooTtoadpekTa.

CeeTtoauop.

ConHeyHas baTapesq.

Tema 2. CmpoeHue amoma

Mogoenbo atoma TomcoHa. OnbiTbl Pe3epdopaa no paccesHMo O -4actuu,.
lNMnaHeTtapHas mopernb atoma. [octynatel bopa. M3nydyeHne u nornoweHne POTOHOB
npu nNepexoge atoma C O4HOrO YPOBHSA 3Hepruu Ha gpyron. Buabl cnektpos. Cnektp
YPOBHEW aHEPrnn atoma BoAopoaa.

BonHoBble cBoucTBa 4Yactuu. BonHbl ge Bbpownns. KopnyckynapHo-BOHOBOW
ayanunsm.

CnoHTaHHOE 1 BbIHYXOEHHOE U3NyYeHue.

TexHnyeckne ycTponctea M MNpakTU4ecKoe NpUMEHEHME: CnekTparnbHbI aHanua
(cnekTpockon), nasep, KBAQHTOBbLIN KOMMNbIOTEP.



LemoHcmpayuu

Mogenb onbiTa Pesepdopaa.

OnpefneneHve AnvHbl BOMHbI Nasepa.

HabnogeHne nuHenvaTbiX CNEKTPOB N3NYYEHNS.

Jlasep.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomesi

HabniogeHne nuHenyaToro cnekrpa.

Tema 3. AmomHoe s10po

OKCNepuUMeHTbI, [OoKa3sblBaloWMe CIIOXHOCTb CTpoeHua agpa.  OTkpbiTue
paguoaktnsHocTu. OnbITel Pe3sepdopaa no onpegeneHunto coctaBa pagvoakTUBHOIO
nanydyeHus. Ceoncrea anba-, 6eta-, ramma-msnyyeHusi. BnnaHme pagmoakTMBHOCTH
Ha >XMBble OpPraHMU3Mbl.

OTkpblTUEe NpOTOHa W HeuTpoHa. HyknoHHas mogenb sapa [enseHbepra—
MBaHeHko. 3apsag sgpa. MaccoBoe uncno gapa. N3oTonbl.

Anba-pacnag. ONeKTPOHHbIN 1 NO3UTPOHHLIN BeTa-pacnag. Mamma-usnydeHume.
3aKOoH paguoakTUBHOMo pacnaja.

OHeprus cBs3u HYKNOHOB B gape. AaepHble cunbl. [ledekT macchl agpa.

ApnepHble peakumn. [leneHne n cuHTes aaep.

AnepHbii peaktop. TepmosagepHbin cnHTes. MNMpobnembl N NepcnekTnBbl SAEPHON
9HEepreTUKN. KONormyeckme acnekTbl SAEePHON SHEPreTUKN.

QnemMeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA.

MeToabl HabnaeHNa 1 perucTpaunm aneMeHTapHbIX YacTul,.

dyHOamMeHTanbHble B3anmogenctems. EQNMHCTBO hmnanyeckon KapTuHbl Mupa.

TexHnyeckne ycTpoucTBa W MpakTMyeckoe MpuUMEHeHMe: OO3MMETP, Kamepa
BunbcoHa, agepHbIi peaktop, atTomHas bomba.

LemoHcmpayuu

CUYETYMK MOHM3MPYIOLLMX YaCTULL.

YuyeHu4eckul akcriepumeHm, rnabopamopHsie pabomel

VccnegosaHue TpekoB YacTuy, (MO roToBbIM hoTorpadusim).

Paspgen 8. 9nemMeHTbl aCTPOHOMMUU U aCTPOPUINKKN

OTanbl pa3BuTua actpoHomuu. [puknagHoe M MUPOBO33pPEeHYEecKkoe 3HayYeHue
aCTPOHOMUN.

Bug 3BésgHoro Heba. Co3Be3gusi, Apkue 3BE3Qbl, MMaHeTbl, UX BUOUMOE
OBWXEHME.

ConHeyvHas cuctema.

ConHue. ConHevyHast akTMBHOCTb. MCTOYHUK aHeprim ComnHua v 3B€34. 3BE3abl,
MX OCHOBHbIE XapaKTepUCTUKU. [uarpamma «ChnekTpanbHbiA KIacC — CBETMMOCTbY.
3Bé3abl rMaBHOM MnocnefoBaTeNlbHOCTU. 3aBMCUMOCTb «Macca — CBETUMOCTbY ANd
3B€3[ rNaBHOM nocregoBaTenibHOCTU. BHyTpeHHee cTpoeHue 3B€3a. CoBpeMeHHble
npeacTaBneHnst 0 NPOUCXoXaeHun n aponoummn ConHua v 3Bé€3a. ATanbl XXU3HU 3BE3A,.

MneuyHbin lMyTe — Hawa [anaktuka. [MonoxeHne u aBwxeHne ConHua B
Manaktuke. Tunbl ranaktuk. Paguoranaktmkn n kBasapbl. YépHble Oblpbl B agpax
ranakTuk.

BceneHHasi. Pacwupenne BceneHHon. 3akoH Xabbna. PasberaHve ranaktuk.
Teopwus bonbLioro B3pbiBa. PENnKTOBOE n3nyyeHue.



MacwTabHas cTpykTypa BceneHHon. MeTtaranaktuka.

HepeluéHHble npobnembl aCTpOHOMUMN.

YueHuyeckue HabnooeHus

HabnogeHna HeBOOPYXEHHbIM [Na3oM C  MCMNOMb30BaHNEM KOMMbIOTEPHbIX
NPUNOXEHNN ANA onpeaeneHns NonoXxeHnss HebecHbIX 0OGBbEKTOB HA KOHKPETHYH AaTy:
OCHOBHble co3Be3ans CeBepHOro nonyLapus n apkue 3Bésapl.

HabnioaeHna B Teneckon JlyHbl, nnaHet, MneyHoro MyTu.

O6o6uwatowee noBTOopeHne

Ponb on3nkn n acTpoHOMUM B 9KOHOMUYECKOW, TEXHONOMMYECKON, coLmnanbHON n
3TUYeCcKon cdepax OeATenbHOCTU YeroBeka, pofib U MecTo (PU3MKMU U acTPOHOMUMK B
COBPEMEHHOM Hay4YHOW KapTUHE Mupa, porfib PU3NYECKON Teopuu B (POPMUPOBAHUK
npeactaBneHnn o PuUsn4eckon KapTMHE Mupa, MecTo (OM3NYECKOM KapTUHbI MUpa B
obLiem psaagy coBpeMeHHbIX eCTeCTBEHHO-HaYYHbIX NpeacTaBneHnin o Npupoae.

MexnpeameTHbIe CBA3U

M3yyeHne kypca cuamkm GasoBoro ypoBHA B 11 Knacce ocywlecTBrseTcs C
YYETOM coaepKaTenbHbIX MeXNpeaMeTHbIX CBA3EN C KypcaMu matemMaTukn, buosoruu,
XUMUN, reorpadumn U TEXHOSOMUN.

MexnpeOmemHbie roHAMUS, CBA3aHHblE C W3YyYEHWMEM MeTOOOB Hay4yHoro
NO3HaHWA: ABMNeHWe, HayYHbl dakT, runoTesa, omsmyeckasa BenmynHa, 3akKoH, Teopus,
HabngeHne, aKCnepMMeHT, MoAenMpoBaHne, MoAenNb, U3MepeHue.

Mamemamuka: pelleHne cucTeMbl YpaBHEHUN, TPUTOHOMETPUYECKNE (DYHKLUUK:
CUMHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUroOHOMEeTpU4ecKoe TOXOECTBO,
BEKTOPbl U WX MNPOEKUMN Ha OCWU KOOpAMHAT, CrOXEeHWe BEKTOPOB, MNPOW3BOAHbIE
aNeMeHTapHbIX (PYHKUMIA, NpU3HaKn nogobus TpeyronbHUKOB, onpeaeneHve nnowaamn
NNOCcKMx uryp n obvema ten.

buornozausi: anekTpuyeckne SBNEHUA B XKUBOW npupode, konebaTtenbHble
OBWKEHNS B XXMBOW MpuUpode, ONTUYECKME SABMEHUS B KMBOW nNpupoae, OencTBue
paguaunn Ha XX1Bble OpraHu3Mbl.

Xumusi: CTPOEHME aTOMOB U MOSIEKYN, KpUcTannmnyeckasa CTpykTypa TBEpAbIX Ten,
MexXaHn3Mbl 06pa3oBaHNA KPUCTaNNYECKON PELLETKN, CNEKTPanbHbIA aHanua.

eoepacbus: marHMTHble nontoca 3emMnu, 3anexun MarHUTHbIX pyd, POTOCbEMKA
3€MHOW NOBEPXHOCTU, NpeAcKasaHue 3eMneTpsiCeHNN.

TexHonozausi: NWUHUK  3nekTpornepedad, reHepatop MNepemMeHHOro  Toka,
aneKkTpoaBuratenb, WHOYKUMOHHAA nedvb, pagap, pPagvonpuéMHuK, TeneBu3op,
aHTeHHa, TenedoH, CBY-neyb, nNPOEKUMOHHBLIA annapaT, BOJIOKOHHasi OMNTUKA,
conHeyvHasa 6aTapest.



NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO ®U3UKE HA
YPOBHE CPEOHEIO OBLLEINO OBPA30OBAHUA

OcBoeHne y4yebHoro npeameTta «®Pusmka» Ha YpoBHE cpedHero obuero
obpasoBaHna (6a30BbLIN YPOBEHb) AOMMKHO obecneynTb AOCTMXKEHWE CrenytoLwmx
NIMYHOCTHBIX, METaNPeAMETHbIX U NpeAMETHbIX 06pa3oBaTenbHbIX pe3ynbTaToB.

JTIMYHOCTHDIE PE3YJIbTATbI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUSA Yy4yebHoro npeameTta «dPusmka» LOMKHbI
OoTpaxaTb [OTOBHOCTb W  crnocobHOCTb  obyyarowmxca  pyKoBOACTBOBATbLCA
chopMnpPOBaHHON  BHYTPEHHENW MO3ULMEN  JINYHOCTM, CUCTEMOW  LEHHOCTHbIX
OpVEHTaUMUN, NO3UTUBHbLIX BHYTPEHHUX YOexaeHun, COOTBETCTBYHOLNX TPaANLNOHHbLIM
LEeHHOCTAM pPOCCUNCKOro obLWecTBa, paclMpeHne XWU3HEHHOro onbiTa M onbiTa
AEeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbLIX HanpaBneHurM BOCNUTaTENbHOMU
AEeATerNbHOCTU, B TOM YUCIE B YacTu:

1) rpa’xaaHCKOro BOCNUTaHUA:

C(OOPMUPOBAHHOCTb paXkgaHCKOM no3uumm oby4vatoerocss Kak akTUBHOMO W
OTBETCTBEHHOrO YfieHa poCCUMCKOoro obLLecTBa;

NpUHATNE TPaanLMOHHbIX obLevenoBeyecknx rYMaHUCTUYECKUX "
AEeMOKpPaTUYECKUX LLEHHOCTEN;

FrOTOBHOCTb BECTU COBMECTHYK [esTefbHOCTb B WHTEpecax rpaxgaHCKoro
obuwecTBa, y4acTBoBaTb B caMoynpaBrieHun B obpasoBaTeribHON opraHu3aLmu;

yMeHue B3aMMoOenCTBOBaTb C coLMarnbHbIMU UHCTUTYyTaMN B COOTBETCTBUU C UX
PYHKUNAMU U HA3HAYEHMEM;

FOTOBHOCTb K F'yMaHUTapHOW M BOSIOHTEPCKON AEATENbHOCTH;

2) naTpMOTUYECKOro BOCNUTaHUA:

chopMMPOBAHHOCTb POCCUNCKOWN rpaXKgaHCKOM NOEHTUYHOCTKN, NaTPUOTU3Ma;

LEHHOCTHOE OTHOLWUEHME K TrOoCyJapCTBEHHbIM CUMBOMAM, [OOCTUXKEHUSIM
POCCUNCKUX YYEHBIX B 06NacTu OU3NKN N TEXHUKM;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

COOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HaHWS, 3TUYECKOro NoBeAeHUs;

CMOCOBHOCTb OLUeHMBaTb CUTyauulo W MNPUHUMATb OCO3HaHHblE peLleHus,
OPVEHTUPYSACH Ha MOparibHO-HPABCTBEHHbIE HOPMbl W LIEHHOCTW, B TOM 4uUcne B
AeATenbHOCTN YYEHOTO;

OCO3HaHMWe NIMYHOro BKIaZa B NOCTPOEHUe ycTomnunsoro dyayuiero;

4) 3cTeTUYECKOro BOCNUTaHUSA:

9CTETMYECKOE OTHOLUEHWE K MUPY, BKIHOYas 3CTETUKY HayyYHOro TBOPYECTBA,
npucyLero rusn4yeckon Hayke;

5) TpyaoBoro BocnutaHus:

NMHTEpeC K pasfiMyHbIM chepam NpodeccrnoHanbHOM AeATENBHOCTU, B TOM YnUcne
CBSA3aHHbIM C (OU3NKOM U TEXHUKOMW, YMEHNE COBepLUaTb OCO3HaHHbLIN BbIGOp ByayLuen
npodeccun n peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE NMaHbl;

rOTOBHOCTb M CMOCOBHOCTb K obpa3oBaHuiO M camoobpasoBaHuMio B obnactu
PU3MKM Ha NPOTSHKEHUN BCEWN XKN3HY;

6) aKonornyeckoro BOCNUTaHus:



COPMMPOBAHHOCTb  3KOSTOMMYECKOW  KyrbTypbl, OCO3HaHWe  rnobanbHoro
XapakTepa 3Konormdeckux npobnem;

nraHMpoBaHME N OCYLLECTBNEHME OEUCTBUN B OKpYXalLlen cpefe Ha OCHOBe
3HaHus Lenen yCToOMYMBOro pa3BuUTUS YenoBeyecTBa;

paclumpeHne onbiTa AeATeNlbHOCTU 9KOMOrM4yeCcKon HanpaBSfiEHHOCTU Ha OCHOBE
NMEILLMXCA 3HAHUN NO PU3BKKE;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

COOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHHO
pas3BUTUA PUINYECKON HaYKN;

OCO3HaHWe LIEHHOCTU Hay4yHOW OeATenbHOCTWU, TOTOBHOCTb B NPOLECCE U3YyYEeHUs
PU3MKM  OCYLLECTBMATb  MPOEKTHYH M WUCCNeaoBaTenbCKyld  OeATenbHOCTb
MHOMBUAYANbHO U B rpynne.

METAMNPEAOMETHbIE PE3YJIbTATDI

NMo3HaBaTenbHble YHUBeEpcarbHble y4ebHble AencTBUsA
BasoBble nornyeckue AencTBUs:

CaMOCTOATESNBHO dopmynmnposaTtb n akTyanuaupoBaTb npobnemy,
paccMmaTpmBaTb €€ BCECTOPOHHE;

onpefensaTb Uenu [OedATenbHOCTW, 3ajaBaTb MapaMeTpbl U KpUTEPUM  UX
OOCTUXEHUS;

BbISIBMSAITb 3aKOHOMEPHOCTU U MPOTUBOPEYUNS B paccMaTpuBaemMblX PU3NYECKMX
ABMNEHUSX;

paspabaTtbiBaTb NnaH peweHna npobnembl C Y4ETOM aHanu3a UMELUXCH
MaTepuarnbHbIX U HeMaTepuanbHbIX PecypcoB;

BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBaTb COOTBETCTBME pe3ynbTaToB
uensim, oueHMBaTb PUCKM MOCNEACTBUN OeATENbHOCTY;

KOOPAWHMPOBATb M BbINOSMHATE paboTy B YCNOBUSX pearnbHOro, BUPTYanbHOro U
KOMOBUHNPOBaHHOIO B3aMMOOENCTBUS;

pa3BmMBaTb KpeaTUBHOE MbILUSIEHNE MPU PELLUEHUN XKUIHEHHbIX Npobnem.

Ba3oBble uccrnenoBaTenbCckue 4EUCTBUSA:

BNageTb HayyHOW TEPMUHOSMOIMEN, KIHYEBLIMU MOHATUSMU U MeTodaMu
oM3NYECKON HaYKK;

BNageTb HaBblkaMn y4ebHO-UccrnegoBaTenNnbCkoM U MPOEKTHON AEATENbHOCTU B
obnactn pun3nkn, CNoCoOBHOCTLIO U TOTOBHOCTBIO K CAMOCTOATENbHOMY MOUCKY METOO0B
peweHna 3agjady PU3MYECKOro coAepXaHusi, NPUMEHEHUI0 pPasfn4YHbIX MeTOO0B
No3HaHus;

BNnagetTb BuAaMu AOEATENIbHOCTM MO MOSYYEHUO HOBOrO  3HaHUSA, €ro
MHTepnpeTaumm, NpeobpasoBaHMIO N NPUMEHEHNIO B Pa3fnnYHbIX Y4€OHbIX CUTyaLmsIX, B
TOM Yuncne npu cos3gaHnm y4ebHbiX NPOeKTOB B 06nactu pmsmku;

BbISIBMATb  MPUYMHHO-CNEACTBEHHbIE CBA3M UM akTyanusupoBaTb  3agady,
BblABUraTb rMNOTE3y €€ pelleHusi, HaXoaUTb apryMeHTbl A AokasaTenbCTBa CBOMX
yTBEPXAEHWI, 3aaBaTb NapaMeTPbl U KPUTEPUN PELLEHWS;

aHanuanpoBaTb MOSfyYeHHble B XO[4e peLueHus 3afadun pesynbTaTtbl, KpUTUYECKN
oueHnBaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHNE B HOBbIX YCNOBUSAX;



CTaButb W dGopmynupoBatb COOCTBEHHble 3agauM B obpasoBaTeribHOW
AeATeNnbHOCTU, B TOM YuCrie NpU N3ydeHnn ousmnku;

[aBaTb OLEHKY HOBbIM CUTyaUUsaM, OoLeHUBaTb NPUOBPETEHHBIN ONbIT;

yMeTb MNEepeHOCUTb 3HaHMa no  u3nMke B  NpakTuyeckyro  obnactb
XN3HeaesaATenbHOCTH;

yMeTb MHTErpupoBaTh 3HAHWNS U3 Pa3HbIX NpegMeTHbIX obnacTen;

BblABUraTb HOBblE naen, npeanaratb OpuUrMHanbHble NOAXOAbl U PeLleHNs;

CTaBUTb Npobnembl 1 3a4ayun, onycKawLwme anbTePHATUBHbIE PELLEHUS.

Pa6oTa ¢ nHcpopmaumen:

BNageTb HaBblkaMW MNOSly4YeHUs UHAOpMaLMM (PU3MYECKOTO COAepXaHus Wu3
MCTOYHMKOB pasHbIX TUMNOB, CaMOCTOATENbHO OCYLLECTBAATbL MNOWUCK, aHanus,
cucTemMaTM3aumio 1 UHTEpnpeTauuio  MHOPMauMM  pasfnuyHbiX BUAOB U opM
npeacTaBneHus;

oLeHMBaTb AOCTOBEPHOCTb UHpOpMaLMX;

MCNonb3oBaTb CpeacTBa MHAPOPMALUMOHHBLIX U1 KOMMYHUKALMOHHBIX TEXHONOMNA B
peLLUEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBLIX N OPraHN3auMoOHHbIX 3a4a4 ¢ cobniogeHnem
TpebOoBaHNN 3ProHOMWUKM, TEeXHUKM 6Ge30MacHOCTU, TUrMeHbl, pecypcocbepexeHuns,
NPaBOBbIX U ATUYECKUX HOPM, HOPM MHGOPMAaLMOHHOM Be30NacHOCTH;

cosfaBaTtb TEeKCTbl PM3MYECKOro COoAepXaHUsa B pasnnyHbiX popmaTax ¢ Yy4ETOM
Ha3Ha4yeHus uHdopMaumm M LeneBon ayauTopun, BbiOMpas onTMManbHyl dopmy
npeacTaBneHns n Bu3yanunsauumn.

KoMMyHUMKaTUBHbIE YHUBepCcanbHble y4eOHble JeNCTBUSA:

OCyLLeCcTBNATbL ObLLEeHNe Ha ypoKax OM3MKM U BO BHEYPOUYHOW OeATeNbHOCTY;

pacrno3HaBaTb NPeanoCbIIKU KOHSTMKTHBLIX CUTYaUUn U cMsArYaTb KOHQIUKTI;

Pa3BEPHYTO M JOMMYHO M3naratb CBOK TOYKY 3PEHUS C MCMNOSIb30BaAHUEM
A3bIKOBbIX CPEACTB;

NOHMMATb M MWCMNOSMb30BaTb MpenMmyLlecTBa KOMaHAHOW W  MHAMBMAYanbHOWM
paboThbl;

BolbnpaTb TeEMaATUKy W MeToAbl COBMECTHbIX [OEWCTBUA C Y4YETOM 0OLWMX
NHTEPECOB N BO3MOXHOCTEN KaXKAoro YnieHa KONneKTuBa;

npuHMMaTb uenm COBMECTHOWM OEeATENbHOCTH, OpraHn3oBbIBaTb 7
KOOpAMHMPOBATb AOEWUCTBUS NO €€ OOCTUXKEHUKD: COCTaBnATb MNfaH OEencTBun,
pacnpegensatb ponMm C Y4ETOM MHEHUA YYacTHUKOB, obCyxaaTb pe3ynbTaThbl
COBMECTHOW paboThl;

oueHMBaTb KayeCTBO CBOEro BKfMada M KaXOoro yyacTHMKa KoMaHabl B 06Lwmi
pesynbTaTt No pa3paboTaHHbLIM KpUTEPUSM;

npegnaratb HOBble MNPOEKTbl, OLEHMBaTb WMOeM C MNO3NUUM  HOBU3HDI,
OPUMMHAaNbHOCTN, NPAKTUYECKON 3HAYNMOCTHU;

OCYLLECTBNATb NO3UTUBHOE CTpaTerMyeckoe noBeaeHne B pasfnyHbiX CUTyaumsx,
NPosiBASATbL TBOPYECTBO N BoOOOpaxeHne, bbiTb MHUUNATUBHbIM.

PerynaTuBHble yHUBepcanbHble y4eOHble AencTBUsA
CamoopraHmsauus:



CaMOCTOATENbHO OCYLECTBNATbL MNO3HABATENbHYK OeATeNbHOCTb B 0bnactm
duM3MKM U acTPOHOMUM, BbIABNATL Npobnembl, CcTaBuTb W (OpPMyNUpoBaTb
CcOOCTBEHHbIE 3aa4U;

CaMOCTOATENbHO COCTaBMATb NIaH PELIEeHUst PACYETHbLIX N Ka4YeCTBEHHbIX 3adau,
nnNaH BbINOSIHEHUS MpakTMyeckon paboTbl C  Y4YETOM MMEIOLMXCA PEeCcypcoB,
COBCTBEHHbIX BO3MOXHOCTEN U NPEAnOYTEHUI;

AaBaTb OLEHKY HOBbIM CUTYaLUAM;

paclwmpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NMMYHbBIX NPEANOYTEHUN;

Aenatb  OCO3HaHHbIM  BbIOOp, aprymeHTuMpoBatb ero, 6patb Ha cebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBOBaTb (POPMMPOBAHMIO M NPOSABAEHUIO 3pyAMUMM B 06nactn oumsmku,
NMOCTOSAAHHO MOBbILLATL CBOM 06pa3oBaTeNibHbIN U KYNbTYPHbIN YPOBEHb.

CaMOKOHTpPONb, 3MOLMOHAlNbHbIN UHTENNEeKT:

AaBaTb OLEHKY HOBbIM CUTyauMsIM, BHOCUTb KOPPEKTMBbI B AEATENbHOCTb,
oLEeHMBaTb COOTBETCTBUE Pe3yNbTaToB LENsam;

BNageTb HaBblkamMu No3HaBaTENbHOM pedrieKCUN Kak OCO3HAHUS COoBepLUaeMbIX
AENCTBUM N MbICIIUTESTbHbIX NPOLIECCOB, UX Pe3yribTaToB U OCHOBAHWUN;

ncnonb3oBaTtb MNpUEMbI pedriekcun Ans OUEHKM cuTyaumn, Bblbopa BEPHOro
pelleHus:;

YMeTb OLleHMBaTb PUCKMU U CBOEBPEMEHHO NMPUHMMATL PELUEHNS MO UX CHUKEHWNIO;

npMHUMaTb MOTUBbI WU  aprymeHTbl Apyrux Tnpu adHanu3e pe3ynbTaToB
NEeATENbHOCTH;

npuHUMaTh cebsl, NOHMMasa CBOW HEAOCTaTKN U AOCTOMHCTBA;

npUHMMaTb MOTMBbI UM  aprymMeHTbl Apyrmx npu aHanu3e pesynbTaTtoB
NEeATENbHOCTH;

npu3HaBaTb CBOE NpaBoO U NpPaBoO APYrMX Ha OLLMOKMN.

B npouecce OOCTMXEHMSI NIMMHOCTHLIX Pe3yfibTaTOB OCBOEHWSA MpOrpaMmbl Mo
du3mke OnNa  ypoBHA  cpegHero  obwero obpasoBaHua y  obyvarowwmxcsa
COBEpLUEHCTBYETCA 3MOLMOHArbHbIN WHTENNEKT, npegnonararoLumin
chopMNpPOBAHHOCTb:

CaMOCO3HaHUs, BKMNKOYalLWEro CnocobHOCTb MNOHMMAaTb CBOE 3MOLMOHanbHOe
COCTOSIHME, BWOETb HanpaBfeHUsi pa3BUTUS COOCTBEHHOM 3MOLMOHanbHOW cdepbl,
ObITb YyBEPEHHLIM B cebe;

CaMOpErynMpoBaHns, BKOYAKOLWEro CaMOKOHTPOSb, YMEHMe NpUHUMAaTb
OTBETCTBEHHOCTb 3@ CBOE TMoBedeHue, CcnocobHoCcTb  aganTupoBaTbCs K
SMOLMOHaIbHBIM U3MEHEHNSAM U NPOSBMATL TMMOKOCTb, OblTb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTUBALMMK, BKIOYAKOLWEN CTPEMIIEHME K AOCTUXKEHUIO Lenu wu
ycnexy, ONTUMU3M, WHULMATUBHOCTb, YMEHME OENCTBOBaTb MCX0AA W3  CBOUX
BO3MOXXHOCTEMN;

aMnaTuu, BKIOYalOLWEN CnocobHOCTb MOHMMAaTb 3MOLMOHANbHOE COCTOsIHME
APYrMX, yYnTbiBaTb €ro npu OCywecTBAEHUN OBLLEHNS, CNOCOOHOCTb K COYYBCTBUIO U
COMEpEXNBaHUIO;

coumanbHbIX HaBbIKOB, BKMOYAKLLMX CMNOCOOHOCTb BbiCTpanmBaTb OTHOLUEHUSI C
ApYrumMu nogbMun, 3ab60TUTLCS, NPOSABNATbL MHTEPEC U paspeLlaTb KOHINKTI.



NMPEOMETHBLIE PE3YJIbTATHI

K KoHuy obydeHnsa B 10 knacce npegMeTHble pesynbTaTbl HA 6a30BOM ypOBHE
AOJDKHbI OTpaXkaTb COPMUPOBAHHOCTL Y 0ByYaloLNXCA YMEHWUIA:

AEMOHCTPUPOBATb Ha npumepax poSfib U MecTo (uamkm B ¢OPMUPOBaAHUMU
COBPEMEHHOM Hay4YHOW KapTWHbI MUpa, B pPasBUTUN COBPEMEHHON TEXHWUKN W
TEXHOSOrM1, B NpakTUYeCKON AeATeNbHOCTU NI0AEN;

yuntbiBaTb  rpaHuulbl  MNPUMEHEHUS  U3YYEHHbIX  U3MYECKUX  MoLenemu:
MaTtepuanbHasa Touka, MHepuuarnbHas cucTtemMa OTcvéTa, abcontoTHO TBEPOOE Teno,
noeanbHblM ra3, MOAENU CTPOEHUSI ras3oB, XUOKOCTEN W TBEPAbIX Ten, TO4YeYHbIn
3NIEeKTPUYECKUIN 3apss NP peLlleHnn onsndeckux 3ajay;

pacrnosHaBaTb (OU3NYECKNE SBMEHUS (MPoLecchbl) U OOBLACHATL MX Ha OCHOBE
3aKOHOB MEXaHWKW, MOMEKYSIAPHO-KMHETUYECKON Teopun CTPOEeHUa BewecTBa U
3NEeKTPOANHAMUKN: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOSIMHENHOE ABWXEHUeE,
ceBobogHOe nageHue Ten, ABWKEHME MO OKPYXXHOCTU, UHepLUMsi, B3aUMOAENCTBME Ten,
andpdyamnsi, 6GpoOyHOBCKOE ABMXKEHME, CTPOEHME XNOKOCTEN U TBEPAOBIX TEN, UBMEHEHNE
obbéma Ten npu HarpeBaHUn (OXNaxkgeHwn), TenrnoBOe paBHOBEcCWe, ucnapeHue,
KOHOeHCcauus, nnasfieHue, Kpuctannusauums, KuneHue, BaXHOCTb  BO34yxa,
NnoBbllLEeHNe [aBfieHus rasa rnpu ero HarpeBaHUM B 3aKpbITOM COCyfe, CBA3b Mexay
napameTpamMu COCTOAHUSA rasa B M30onpoLeccax, afeKkTpusaumnsa Tesn, B3aMmogencrTemne
3apsagoB;

ONMUCbIBaTb MeXaHu4yeckoe [ABWXKEHWe, WUCMonb3ys (uandeckne BeSIMYUHDI:
KoopauHaTa, NyTb, NepemMeLLleHne, CKOpoCTb, YCKOpeHWe, Macca Tena, cuna, UMnysbc
Tena, KMHETMYEeCKass SHeprus, noTeHumanbHas 3HEeprusl, MexaHudeckast pabora,
MeXaHn4yeckasi MOLLHOCTb; NMpY ONMCaHUN NPaBUfbHO TpakToBaTb (PU3NYECKNIA CMbICH
MUCNOMb3yeMblX BESIMYUH, MX OOO3HaYeHUss W  efuHUUbl, HaxoauTb (OopMyIsibl,
CBs3blBalOWME OAHHYIO (PU3NYECKYHO BENTMYMHY C OPYTMMU BENNYNHAMN,

OnMnCbIBaTb M3yYeHHbIe TENNOBbIE CBONCTBA TEN U TENOBbLIE SABNEHUS, NCMONb3ys
du3myeckme BeNUYUHbLI: JaBreHWe rasa, TemnepaTtypa, CpefHss KuHeTuyeckasi
9HEepPrusl XaoTUYeCcKoro ABMXEHUSI MOSEKYN, cpeaHeKkBagpaTuyHas CKOpPOCTb MOMEKYyI,
KONMMUYECTBO TENNOThbl, BHYTPEHHSAA 3Heprud, paboTa rasa, kKO3ddPULMEHT MONE3HOro
AEenCTBUA TENSIOBOro ABuratens; npyu onucaHuu npaBuibHO TpakToBaTb PU3NYECKUN
CMbICI MUCMNOSIb3yEeMbIX BESIMYUH, UX 0DO3HA4YeHUst U efuHULbI, HaxoauTb OopMyIsibl,
CBsA3blBalOLWME AaHHYHO (OU3NYECKYIO BENTUYMHY C APYTMMWN BENUYUHAM,;

OMUCbIBaTb WM3YYEHHbIE 3NIEKTPUYECKME CBOWCTBA BeELLECTBA M 3EKTpU4eckue
aBneHna (npouecchl), Ucnonb3ys (U3nYecKne BENUYMHBIL: JANEKTPUYECKUA 3apsa,
3MeKTpuyeckoe nose, HanpsKEHHOCTb MO, NoTeHuman, pasHOCTb NOTEHLMAanos; npu
ONMMUCaHUN NpPaBWUMbHO TpakToBaTb (MU3NYECKUM CMbICITT UCMOMb3YEMbIX BESIMYUH, WX
0603Ha4YeHNs U eguHMLUbI; YKasbiBaTb OOPMyIbl, CBA3bIBAKOWME OAHHYO (OU3NYECKYHO
BESIMYMHY C OPYTMMU BENUYNHAMMUY;

aHanuanpoBaTb (U3NYECKMEe NpoLecCbl U SBMAEHWUSA, UCMONb3ya dUandeckme
3aKOHbl U NPUHUMMNbI: 3aKOH BCceMUpHoro taroteHus, |, Il n Il 3akoHbl HetoTOHA, 3akoH
COXPaHEHUs] MEXaHUYEeCKOW OHeprun, 3aKkOoH COXPaHEeHUst UMMynbca, npUHUMN
cynepnosnumm cun, nNpUHUUN  paBHOMPaBUA MHeEpUManbHbIX CUCTEM OTCYETA,
MONEKYNSAPHO-KUHETUYECKYIO TEOPUID CTPOEHUSA BeLleCTBa, ra3oBble 3aKOHbl, CBSA3b
cpeaHen KMHETMYECKOW JHeprMm TensioBOro ABWMKEHUS Mosfiekyn ¢ abCcontTHom



TemnepaTypon, nepBbld 3aKOH TEPMOAMHAMMUKW, 3aKOH COXPaHEHUs1 3NeKTpU4eckoro
3apsaga, 3akoH KynoHa, npu 3TOM pasnuyaTtb CMOBECHYH POPMYMMPOBKY 3aKoHa, ero
MaTemMaTUYeCKoe BblpaXKeHe 1 ycnosusa (rpaHnubl, o06nactu) NpUMEHNMOCTN;

00BACHATL OCHOBHbIE MPUHLMMNBI OENCTBUA MalUH, NpUBopoB N TEXHUYECKUX
YCTPOWCTB; pasnuyaTtb YycrnoBusi Mx 6e30macHOro MCnofb30BaHUA B MNOBCELHEBHOW
XU3HU;

BbINOJSTHATL 3KCNEPUMEHTbI NO UCCeLOBaHNI0 (PU3NYECKNX SBNEHUIA U NMPOLLECCOB
C MCMOMb30BaHMEM MPSIMbIX U KOCBEHHbIX W3MEpEeHun, nNpu 3ToM OPMYNMpoBaThb
npobnemy/3agadyy u rmnotesy Yy4ebBHOro aKcnepumeHTa, cobupaTb YCTaHOBKY W3
npeanoXxeHHoro obopynoBaHnd, MPOBOAMTL OMbIT U POPMYNMPOBaTL BbIBOAbI;

OCYLLECTBNATb NPSMbIE U KOCBEHHbIE U3MepPeHUsT PU3NYECKNX BENTUYMH, MPU 3TOM
BblOMpaTb onTMMasnbHbIA CNOCO6 M3MEpPEeHUs U UCNONb30BaTb W3BECTHbIE METOAbl
OLIEHKM MOrpeLLlHOCTEN N3MEPEHNN;

nccnenosatb 3aBUCUMOCTU mMexagy — pusmyeckumm BeNMYMHamMu c
MCNONb30BaHMEM MPSMbIX U3MEPEHUH, MpU  ITOM KOHCTPYMpOBaTb YCTaHOBKY,
dukcupoBaTb pe3ynbTaTbl NOSTYYEHHOW 3aBMCUMOCTM (PU3NYECKUX BEMWYUH B BUAE
Tabnuy, 1 rpacukos, genaTb BbIBOAbLI MO pe3yribTaTaM UCCneaoBaHus;

cobnogaTte npasuna 6e3onacHoro Tpyga npu npoBedeHUU UCCNefoBaHuin B
pamkax y4ebHOro aKkcnepumeHTta, y4ebHO-uUccnegoBaTeNbCKOM U MPOEKTHOW
AEATENIbHOCTU C  UCMOMb30BaHMEM W3MEPUTESTbHBLIX YCTPOMUCTB U nabopaTopHOro
obopynoBaHus;

pelwlaTb pacyéTHble 3a4a4yM C SBHO 3aaHHON (PM3NYECKON MOLENbIO, UCMNOSb3Yy4A
U3n4ecKkne 3aKkoHbl M MPUHUMMBLI, HA OCHOBE aHanu3a ycrnoBus 3ajaun BblOMpaTb
domamyeckyto Moenb, BbliAeNATb (M3nYeckne BeNMYUHBLI U PopMyrbl, HeOBXoauMble
ANs eé pelleHnd, npoBOAUTb pPacye€Tbl U OuUeHMBaTb peasibHOCTb MOSTly4YEHHOro
3Ha4YeHNs1 PU3NYECKON BENNYUNHDI;

pewaTtb KayYeCTBEHHble 3aJayu: BbICTpaMBaTb JIOMMYECKU HENPOTUBOPEUMBYIO
LEenoyKy pacCy>XaeHWn C OnoponM Ha MU3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
dusnyeckme sBneHus;

MCNoNb30BaTb NPU peLleHnn y4yebHbIX 3aday COBPEMEHHble WH(OPMALMOHHbIE
TEXHOMOrMM Ons MOUCKa, CTPYKTYpPUPOBaHWSA, WHTeprnpeTauMm u npeacraBrieHus
y4ebHOM 1 Hay4yHO-NONYyNApHON MHpopMaLn, NONYYEHHON N3 PasnnYHbIX MCTOYHUKOB,
KPUTUYECKN aHanM3npoBaTh nonyyYyaemMyro MHGPOopMaLmio;

NpUBOOUTL MNPUMEPbI BKMNaga POCCUNCKUX U 3apybeXxHbIX YYEHbIX-PU3NKOB B
pasBuTME Hayku, OObACHEHME NPOLECCOB OKPYXaloLero Mnpa, B pasButme TEXHUKU U
TEXHOMNOMI;

NCnonb3oBaTb TEOpeTUYECKNE 3HaHUS N0 PM3MKe B NMOBCEAHEBHOW XMU3HWU LMK
obecneyeHna 6GesonacHoCTM npu obpalleHnn ¢ npubopamm U TEXHUYECKUMM
YyCTPONCTBaMKN, AN COXPaHEHUs 300pOoBbs W COGMIOAEHUST HOPM  3KOMOrMYecKoro
noBeAeHUs B OKpYXatoLLen cpeae;

pabotaTb B rpynne C BbIMNOSIHEHMEM Pa3fMYHbIX COUMArbHBIX  POJSIEN,
nnaHupoBatb paboTy rpynnbl, pauMoHanbHO pacnpegenats 00643aHHOCTM U
nnaHMpoBaTb [OEATeNbHOCTb B HeCTaHAapTHbIX CUTyauusix, afeKkBaTHO OueHMBaTb
BKMapg, KaXXaoro U3 y4acTHUKOB rpynmbl B pelleHne paccmaTpmMBaemMon npodnemsl.

K KoHuy obydeHna B 11 knacce npegMeTHble pes3yrnbTaTbl Ha 6a30BOM ypoOBHE
AOMMKHbI OTpaXkaTb COOPMUPOBAHHOCTb Yy 0BYYalOLLNXCS YMEHWIA:



AEMOHCTpUpOBaTb Ha Mpumepax pofib U MecTo (u3nkm B (HOPMUPOBAHUM
COBPEMEHHOM HAY4YHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU W
TEXHOMOrMM, B MPaKTUYECKON [OeATEeNbHOCTU JIgen, UenocTHOCTb UM eOUHCTBO
do13nyYeckom KapTUHbI MUPa;

YyYuTbIBaTb rpaHuLbl NPUMEHEHNA U3YYEHHbIX (PU3NYECKUX MOAESEN: TOYEYHbIN
SNEKTPUYECKUn 3apsag, nyd cBeTa, TOYeYHbIN UCTOYHUK CBeTa, saepHas Moaenb atoma,
HYKNOHHasA Moerib aTOMHOro sapa npu peLleHnn pusmyeckux 3agay;

pacnosHaBaTb u3anveckme aBneHus (npoueccbl) U OOBACHATb UX Ha OCHOBE
3aKOHOB 3SIEKTPOANHAMMKM U KBaHTOBOM (PU3MKN: anekTpudeckas npoBOAMMOCTb,
TEennoBoe, CBETOBOE, XMMWUYECKOe, MarHUTHoe [AeWCTBUS ToKa, B3aMMoOencreue
MarHUTOB, 3NEeKTPOMarHUTHas UHOYKUUS, 4ENCTBME MArHUTHOrO Moris Ha MPOBOOHUK C
TOKOM W ABMXYLWIMACA  3apsd, OfeKTpoOMarHuTHble  konebaHus U BOSHbI,
NPAMONNHENHOE pacnpocTpaHeHue cBeTa, OoTpaxeHue, npesioMmneHue,
UHTepdepeHLms, Oudpakuma 1M nonspusauna  ceeTa, OuCNepcua  CBeTa,
doToanekTpuyecknn adpdekt (poTtoaddekT), cBeToBOE AaBNeHUe, BO3HUKHOBEHMWE
nNMHen4yaToro CcrnekTpa aTtomMa BOAOpoda, €eCcTecTBeHHas W UCKYCCTBEHHas
pagMOaKTUBHOCTb;

onucblBaTb M3YYeHHble CBOWCTBA BewecTBa (ANeKTpu4eckne, MarHuTHble,
ONTUYECKME, INEKTPUYECKYHD MPOBOAMMOCTb Pa3fUYHbIX cpef) U 9NeKTPOMarHuTHble
aBrieHnst (Npouecchl), NCNonb3ya (PU3NYecKne BENTMYUHBI: INEKTPUYECKUN 3apsd, cuna
TOKa, O3rEeKTPUYEeCKoe HanpsbkeHue, OneKkTpudeckoe COonpoTUBNEHUE, pPasHOCTb
NoTEeHUManoB, anekTpoaBwXyLwas cuna, pabota Toka, WMHOYKUMS MarHUTHOro Mons,
cuna Amnepa, cuna JlopeHua, MHOYKTUBHOCTb KaTYLUKW, 3HEPrns 3NEKTPUYECKoro wu
MarHUTHOro rnosnewn, nepuog n Yyactota konebaHun B konebaTenbHOM KOHTYpe, 3apsag v
cvna TOoKa B Mpouecce rapMOHUYECKUX ONEeKTPOMarHUTHbIX kKorebaHwun, ¢oKycHoe
paccTosiHue W ONTUYecKasi cuna JMH3bl, NpPU OMUCaHWW NPaBWIbHO TPaKTOBaTb
PU3NYECKMIA CMbICIT UCMOMb3YEMbIX BENNYMH, UX 0B03HaYeHNa 1 eanHULbI, YKa3biBaTb
dopMmyribl, CBA3bIBAKOLLME OAHHYIO (PU3NYECKYHO BENUYNHY C OPYTMMU BENNYMHAMU,

OMUCbIBATb N3yYeHHble KBAHTOBbIE SIBMIEHUS N NPOLIECChl, NUCNOMb3ysa usndeckme
BENNYMHbI: CKOPOCTb 3fIEKTPOMArHUTHbIX BOJSIH, ANWHA BOSMHbI M 4YacTtoTa CBeTa,
3Heprus 1 nmnynbc (oToHa, nepuog nonypacnaga, 3Heprust CBA3mM aToMHbIX g4ep, npu
ONMMUCaHUN NpPaBUMbHO TpakToBaTb (PU3NYECKUM CMbICIT UCMOMb3YEMbIX BESIMYUH, WX
obo3HavyeHns U eguHULUbl, YKasbiBaTb (POpPMYyIibl, CBA3bIBAOLME OAHHYIO (PU3NYECKYHO
BEMNNYMHY C OPYrMMWN BENNYMHAMM, BbIYUCNATE 3HA4YeHNE (PU3NYECKOWN BEMNYUHDI;

aHanuanpoBsaTb (u3an4eckne npoueccbl U SABMEHUHA, UCMONb3ya duandeckme
3aKOHbl M MNpuHUMNLL: 3akoH OMa, 3akoHbl MNocnefoBaTenbHOro0 M napannenbHoro
COeaVHEeHUs NPOBOAHMKOB, 3aKoH [bxoyna—JleHua, 3akKoH aNeKTPOMarHUTHOM UHOYKLNN,
3aKOH MPSMOSIMHEMHOrO pPacrnpoCTpaHEeHUs CBeTa, 3aKOHbl OTPaXXeHUsI CBeTa, 3aKOHbI
npenomneHns ceeTta, ypaBHeHue JnHWwTenHa ansg hoTodaddekTa, 3aKOH COXpaHEHUs
9HEepruun, 3aKoH COXPaHEHUA MMMyrbCa, 3aKOH COXPaHEHMUsI 3NEKTPUYECKOro 3apsaa,
3aKOH COXpaHeHMUs1 MacCoBOro u4ucrna, noctynatbl bopa, 3akoH paaMoakTMBHOIO
pacrnaga, npu 3TOM pasnuyatb CrOBECHYH  (OOPMYSIMPOBKY  3aKkoHa, ero
MaTeMaTnyecKoe BblpaxkeHne n ycnosus (rpaHuubl, 06nactn) npMMeHNMOCTH;

onpeaenaTb HanpasfeHne BeKTopa WMHOYKUMW MarHMTHOro nosis NpOBOAHUKA C
TOKOM, cunbl Amnepa u cunel JlopeHua;



CTPOUTb M OMUCbiBaTb M300paxkeHne, co3gaBaemMoe MNITIOCKMM 3epKasioM, TOHKOW
nnH30M;

BbINOSTHATL 3KCNEPUMEHTbI NO UCCeLOBaHNI0 (PU3NYECKNX ABNEHNA N NPOLLECCOB
C MCMNOJSIb30BaHUEM MPSMbIX UM KOCBEHHbIX W3MEpPeHWn: npu 9TOM OopMynmMpoBaTh
npobnemy/3agadyy M rmnotesy Yy4ebGHOro 3KCnepumeHTa, cobupaTb YCTaHOBKY W3
npeanoXxeHHoro obopynoBaHnd, MPOBOAMTL OMbIT U POPMYNMPOBaTL BbIBOAbI;

OCYLLECTBNATb NPSMbIE U KOCBEHHbIE U3MepPeHUsT PU3NYECKNX BESNTUYMH, MPU 3TOM
BblOMpaTb oOnTMManbHbIM CNOCO6 M3MEpPEeHUss M WUCNoNb3oBaTb WM3BECTHbIE METOAbl
OLIEHKM MOrpeLLIHOCTEN U3MEPEHNN;

nccnegoBatb 3aBUCMMOCTU (PU3NYECKUX BESNIMYUH C UCMONb30BaHUEM MPSMbIX
N3MEepEeHUn: npu 3TOM KOHCTPyMpoBaTb YCTAHOBKY, (UKCUpoBaTb pes3ynbTaThbl
NOMNy4YeHHOW 3aBMCUMOCTU (PU3MYECKUX BENNYMH B Buae Tabnuy n rpadukos, genatb
BbIBOAbI MO pe3ynbTaTaM UcCneaoBaHNS;

cobnogaTte npasuna 6e3onacHoro Tpyga npu npoBedeHUU UCCNefoBaHuin B
pamkax y4ebHOro aKkcnepumeHTta, y4ebHO-uUccnegoBaTeNnbCKOM U MPOEKTHOW
AEATEeNIbHOCTM C  UCMOSfb30BaHMEM W3MEPUTESNbHbIX YCTPOUCTB M nabopaTopHOro
obopynoBaHus;

pellaTb pacy€THble 3a4a4yM C SBHO 3aflaHHOM (Pn3nMYecKon MoLenbio, UCNosb3ys
U3n4eckne 3akoHbl M MPUHUMMBLI, HA OCHOBE aHanu3a ycrnoBus 3ajaun BblOMpaTb
domamyeckyto Mogenb, BbliAensaTb oM3nYeckne BENUYUHBI U opMyIbl, Heobxoanmble
ANs eé pelleHnd, npoBOAUTb pacyéTbl U OUeHMBaTb peasibHOCTb MOSTy4YEHHOro
3Ha4YeHNs PU3NYECKON BENNYUNHDI;

pewaTtb KayeCTBEHHble 3aJayu: BbICTpaMBaTb JIOMMYECKU HENPOTMBOPEUMBYIO
LEenoyKy pacCy>XaeHWn C OnoporM Ha MU3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domamyeckme SBneHns;

MCNONb30BaTb NPU peLleHnn y4yebHbIX 3aday COBPEMEHHblE WH(OPMALMOHHbIE
TEXHOMOrMM Ons MOMUCKa, CTPYKTYpPUPOBaAHWSA, WHTepnpeTauMm W npeacraBrieHus
y4ebHOM 1 Hay4yHO-NONYyNAPHON MHpopMaLMn, NONYYEHHON N3 PasnnYHbIX UCTOYHUKOB,
KPUTUYECKN aHanM3npoBaTh NofyyYaemMyro MHOpPMaumIo;

00BACHATL NPUHLUMMBI OENCTBUSA MalUMH, NPUOGOPOB M TEXHUYECKUX YCTPOMUCTB,
pasnuyaTtb ycnosus nx 6e3onacHoOro NCnonb30BaHNSA B NOBCEAHEBHOW XU3HW;

NpUBOOUTL MNPUMEPbLI BKMNaga POCCUNCKUX W 3apybexxHbIX YYEHbIX-PU3NKOB B
pa3BuTUE HayKn, B 00bSCHEHNE NPOLECCOB OKPYXXaloLEero Mmupa, B pasButne TEXHUKU n
TEXHOMNOIUM;

MCrnonb3oBaTb TeopeTudeckne 3HaHusa No PusrMke B NMOBCEAHEBHOW XWU3HWU AN
obecnevyeHus 6GesonacHocTM npu obpaweHnn ¢ npudopamMn U  TEXHUYECKUMU
YyCTPOMCTBaMM, ANS COXPaHEeHUs 300pOoBbA W COBNIOAEHUS HOPM  3KOMOrMYeckoro
NnoBeAEHNS B OKpYy>KatoLlen cpeae;

pabotatb B rpynne C BbINOfIHEHMEM PAa3fMYHbIX COUManbHbIX  POnen,
nnaHuposatb paboTy rpynnbl, pauyuoHanbHO pacnpegenats 06s3aHHOCTU WU
nnaHMpoBaTb [OEATENbHOCTb B HeCTaHAapTHbIX CUTyauusix, afekBaTHO OLEeHMBaTb
BKNaZ KaXaoro M3 y4acTHMKOB rpynibl B peLleHrne paccmaTpusaemon npobnemsi.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KITACC

Ne
n/n

HanmeHoBaHue pasgenos
M TeM nporpamMmmbl

Bcero

KonunyecTtBO YacoB

KoHTponbHbIe
paboTbl

MpakTnyeckune paboTbl

ANEeKTPOHHbIe
(udbpoBbie)
obpasoBaTesibHble

pecypcbl

Paspen 1. ®PU3NKA U METOObl HAY4YHOI'O NO3HAHUA

dunsmka n metoabl Hay4HOro

Bbubnnoteka LLOK

1 NO3HaHWs 2 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
bubnuoteka LUOK
2.1 Kuremaruia ° https://m.edsoo.ru/7f41bf72
bubnuoteka LUIOK
2.2 AvHamvka ’ https://m.edsoo.ru/7f41bf72
23 3aKOHblI COXpaHEHNS B 5 1 1 Bbubnnoteka LLIOK
' MexaHuKe https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18

Paspen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOANHAMUKA

OcHOBbI MONEKYNAPHO-

Bbubnuoteka LUIOK

3.1 KMHEeTUYeCKon Teopumn 9 1 https://m.edsoo.ru/7f41bf72
BbubnuoTteka LUIOK

3.2 OcHoBb! TEpMOANHAMMKY 10 1 https://m.edsoo.ru/7f41bf72

33 ArperaTtHble COCTOSAHNA 5 Bbubnnoteka LLOK

BelwlecTBa. PasoBble

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

nepexopbl

Wtoro no pasgeny 24
Paspen 4. ANIEKTPOOAUMHAMUKA
Bbubnnoteka LIOK

4.1 Onextpocratvka 10 https://m.edsoo.ru/7f41bf72
o | oo | svcrea oK

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

cpepax

WToro no pasgeny 22

PesepBHoe Bpems 2

OBLLEE KONMMYECTBO YACOB IO 68

NMPOIrPAMME



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

11 KNNACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

Ne HavmeHoBaHue pa3genoB n Tem K n (undpoBbie)
n/n nporpaMmmbi Bcero OHTpOnbHbIE pakTuteckue obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Paspen 1. AJIEKTPOOAUHAMUKA
MarHuTHoe none. OnNekTpoMarHMTHasa Bubnmoreka LIOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c
NHOYKUMS
97c
Wtoro no pasgeny 11
Paspen 2. KOJIEBAHUA U BOJTHbI
MexaHun4deckue 1 aneKTpoMarHuTHble Bubnmoreka LIOK
21 P 9 1 https://m.edsoo.ru/7f41c
konebaHuda
97c
MexaHun4eckue 1 arneKTPoOMarHUTHbIe Bubnmoreka LIOK
2.2 P 5 1 https://m.edsoo.ru/7f41c
BOJHbI
97c
Bubnnoteka LIOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c
97c
WToro no pasgeny 24
Pazpen 3. OCHOBbI CMELUYAINBHON TEOPUU OTHOCUTEJIbHOCTHU
OcHoBbI crieymanbHOW Teopumn Bubnmorteka LIOK
3.1 ! P 4 1 https://m.edsoo.ru/7f41c
OTHOCUTESNbHOCTU 97¢



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
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

Wtoro no pasgeny

Pasnen 4. KBAHTOBAA ®U3UKA

Bubnmnoteka LIOK

4.1 OneMeHTbl KBAHTOBOW ONTUKK 6 https://m.edsoo.ru/7f41¢c
97c
Bubnmnoteka LIOK

4.2 CTpoeHue aTtoma 4 https://m.edsoo.ru/7f41c
97c
bubnuoTteka LIOK

4.3 ATOMHOE aapo 5 https://m.edsoo.ru/7f41c
97c

WTtoro no pasgeny 15

Paspnen 5. AJIEMEHTbI ACTPOHOMUU U ACTPODUIUNKU

Bubnmnoteka LIOK

5.1 OneMeHTbl aCTPOHOMUM U aCTPOU3INKN 7 https://m.edsoo.ru/7f41c
97c
WToro no pasgeny 7
Paspen 6. OGOBLLAKLWEE NOBTOPEHUE
Bubnmnoteka LIOK
6.1 O6o6watouiee noBTOpEHME 4 https://m.edsoo.ru/7f41c
97c
WToro no pasgeny 4
PesepBHoe Bpems 3
OBLWEE KOJIMYECTBO HACOB IO 68

NPOrPAMME



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
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




NOyYPOYHOE NMNIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Bcero

KonuyecTBO YacoB

KoHTponbHbIe
paboTbl

MpakTnyeckne
paboTbl

DaTa
M3yYeHus

ANEeKTPOHHbIE
uncppoBblie
obGpa3oBaTernibHble

pecypchl

dunsnka — Hayka o npupoge.
HayyHble MeToabl NO3HaHUSA
OKpy>atoLero mmpa

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c32e2

Ponb n mecto punaunkum B
opMNPOBAHNUN COBPEMEHHOM
Hay4HOM KapTuHblI MUpa, B
NpakTU4eCcKon OesTenbHOCTH
nogen

bubnuoTteka LIOK
https://m.edsoo.ru/ff0c33e6

MexaHunyeckoe OBUMXEHME.
OTHOCUTENBHOCTL
MEXaHN4YEeCKOro ABUXEHUSI.
MepemelyeHne, CKOPOCTb,
yCKOpeHue

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE npsiMonnHenHoe
ABUXeHne

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c3620

PaBHoOyckopeHHoOe
NPAMOSIMHENHOE ABUMXEHNE

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c372e

CBobogHoe nageHue.
YckopeHue cBo60aHOMro
nageHus

BubnuoTteka LIOK
https://m.edsoo.ru/ff0c39cc

KpnBonnHemnHoe OBMXeHue.
[1Bm>xeHne matepmanbHON TOYKK

BubnuoTteka LIOK
https://m.edsoo.ru/ff0Oc3ada



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
https://m.edsoo.ru/ff0c3ada

NO OKPYXHOCTU

MpMHUKMN OTHOCUTENBHOCTU
Manunes. NMHepuwnarnbHble

Bubnmnoteka LIOK

CUCTEMbI MaTepuarnbHbIX TOYEK.

8 cucteMbl otcyeTa. Nepsbin https://m.edsoo.ru/ff0c3be8
3aKkoH HbloToHa
Macca Tena. Cuna. NpuHuun

9 cynepnoauumn cun. Btopon Bubnmnoteka LIOK
3aKkoH HbloToHa ans https://m.edsoo.ru/ff0c3be8
MaTepuanbHOM TOYKN

10 TpeTui 3akoH HbtoTOHa Ans Bubnmnoteka LIOK
MaTtepuarnbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMUPHOIO TArOTEHUS.

11 Cwuna Tﬂ)KeCTEL MepBas Bubnmorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOocMmMyeckasa CKOpOCTb

12 Cwuna ynpyroctu. 3akoH Nyka. Bubnmnoteka LIOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHna. KoappumumneHT

13 TpeHua. Crnna conpoTUBEHNS Bubnnoteka LIOK
npv ABWXEHUN Tena B XXNOKOCTU https://m.edsoo.ru/ff0c3f76
unu rase
MocTynatensHoe n
BpaLLaTenbHoe ABWXEHNE

14 abcontoTHO TBEPAOro Tena. Bubnnoteka LIOK
MomeHT cunbl. [ne4vo cuneol. https://m.edsoo.ru/ff0c41a6
Ycnosus paBHOBeCUSI TBEPAOro
Tena

15 Mmnynbc matepmnanbHON TOYKN, Bubnuoteka LLOK

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
https://m.edsoo.ru/ff0c43d6

Mmnynbc cunbl. 3akoH
COXpaHeHust uMnynbsca.
PeakTuBHOe oBuxeHue

16

PaboTa 1 MOLHOCTb CUnbI.
KuHeTunyeckas aHeprus
MaTepuanbHou To4kn. Teopema
06 M3MEHEHUN KNHETUYECKOW
3Heprum

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c4502

17

MoTeHumnanbHaa aHeprus.
MoTeHumnanebHasa aHeprus
ynpyro geopmmpoBaHHON
NpyXwuHbl. lNoTeHunanbHas
3Heprna Tena sB6nmsn
NoBEpPXHOCTU 3eMnun

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c461a

18

MoTeHumanbHbIE N
HenoTeHumanbHble cunbl. CBA3b
paboTbl HEMNOTEHUMATbHBIX CUI
C UBMEHEHNEM MEXAHUYECKON
3HEeprum cuctembl Ten. 3aKoH
COXpPaHEeHMs MexaHn4ecKomn
3HEeprnm

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

19

JTabopaTopHas paboTta
«MccnepgoBaHue cBA3N paboThl
CUnbl C UBMEHEHNEM
MeXaHN4YeCcKOM SHeprum Tena Ha
npuMepe pacTsKeHUs
PE3NHOBOrO XryTay

20

KoHTponbHas paboTa no teme
«KnHemartuka. [JuHamuka.

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c4b74



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

3aKOHbI COXpaHeHUs B
MEeXaHUKe»

21

OcHOBHbIE NONOXeHUA
MOMEKYNAPHO-KMHETUYECKON
Teopuun. bpoyHoBckoe

aBwxeHuve. ndpdyamns

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep OBWXeHUs 1
B3aMMOOEeNCTBUA YyacTul,
BewecTBa. Mogenun ctpoeHus
rasos, XXUAKOCTEN N TBEPAbIX
Ten

23

Macca monekyn. Konnyectso
BewlecTBa. [locTosiHHasA
ABoragpo

24

TennoBoe paBHOBECKE.

TemnepaTtypa un eé nsamepeHue.

LWkana Temnepatyp Lenbcus

25

NpeanbHbii ra3 B MKT.
OcHoBHoe ypaBHeHne MKT

BbubnuoTteka LIOK
https://m.edsoo.ru/ff0c4fde

26

AbcontoTHaa Temnepartypa Kak
Mepa cpeHEN KUHETUYECKOM
3HEepPrum ABMXEHNS MOSEKYI.
YpaBHeHne MeHaeneeBa-
KnanenpoHa

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. Ma3oBble
3aKOHbI

28

JTabopaTopHas pabota
«/ccnepgoBaHmne 3aBUCUMOCTU



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MexXxay napamMmeTpamu
COCTOAHNA pa3peXeHHOro rasa»

M3onpouecchl B ugeansHOM

Bubnmnoteka LIOK

29 rase v ux rpaguyeckoe https://m.edsoo.ru/ff0c570e
npeacraBneHne
BHyTpeHHAs aHeprus
TepMOLAMHAMNYECKON CUCTEMBI
30 N Ccnocobbl €€ N3MEHEHUS. Bubnmnoteka LIOK
KonnyectBo TennoTbl 1 paborTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsS aHeprus
OAHOATOMHOIO naearnbHOro rasa
31 Buabl Tennonepeaayn Bubnmorexa LIOK
https://m.edsoo.ru/ff0c5c36
YpaenbHasa TENI0EMKOCTb
32 BewecTBa. KonnyecTtso bubnuoTteka LIOK
TennoTbl Npu Tennonepeaaye. https://m.edsoo.ru/ff0c5c36
AnvabaTtHbln npouecc
[MNepBbln 3aKOH TEPMOANHAMUKN
33 " eFr)o npmmeHest K A Bubnmorexa LIOK
https://m.edsoo.ru/ff0c5efc
nsonpoteccam
HeobpaTtumocTb npoueccoB B
34 npmpg,u,e. BTopon IF:aIIjOH Bubnmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEepMOANHAMMKM
35 MpuHumn genctensa n Kra Bubnmnoteka LIOK
TENnmoBOM MaLUUHbI https://m.edsoo.ru/ff0c600a
36 Lnkn KapHo v ero K
37 Qkonornyeckme npobnemol

TENJNIOSHEPIreTUKN



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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

O6o6wwatroLmmn ypok

Bubnmnoteka LIOK

38 «Mornekynspras guavika. https://m.edso0.ru/ff0c6938
OcHoBbI TEPMOANHAMUKNY
30 | o b BuGnorexa LIOK
ynap i https://m.edsoo.ru/ffl0c6a50
OcHoBbI TEPMOANHAMUKN»
40 anHpoeoH6cF)aaav?ﬂBa;2relaM eHune un Bubnnoreka LIOK
A HAA. P https://m.edsoo.ru/ff0c63b6
KunexHue
q | e e siruorera LK
N Ayxa. https://m.edsoo.ru/ff0c64d8
HacblLweHHbIM nap
TBépaoe Teno.
Kpuctannuyeckne n amopgHbie
42 Tena. AHM30TPONUsi CBONCTB Bubnnoteka LLIOK
Kpuctannos. Xuakve https://m.edsoo.ru/ff0c65f0
kKpuctannsl. CoBpeMeHHble
mMartepuansl
o | e e
& ’ https://m.edsoo.ru/ff0c6708
Cybnumaumns
Bubnmnoteka LIOK
44 YpaBHeHue TennoBoro 6anaHca hitos://m.edsoo.ru/ff0c6820
15 | Smomwoam sapnn fea BuGnorexa LIOK
P PAR. https://m.edsoo.ru/ff0c6bcc
BMOA SNEKTPUYECKMX 3apsaoB
46 [MpoBOAHWKN, OANINEKTPUKM N Bubnnoteka LIOK

NonynpoBOAHMKN. 3aKoH

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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

COXpaHeHUs 3MNeKTPUYEeCcKoro
3apsana

B3aumopgericTere 3apsnos.

Bubnmnoteka LIOK

47 Saron Kyn0Ha.vToqequ||/| https://m.edsoo.ru/ff0c6ced
3NEKTpUYECKMI 3apag,
HanpshkéHHOCTb

48 anekTpuyeckoro nong. MpuHumn Bubnmnoteka LIOK
Cynepno3nLmm aneKkTpUYeCcKmnx https://m.edsoo.ru/ff0c6df2
nonen. JINHUM HaNPSXKEHHOCTN
Pabota cun

49 3NEKTPOCTATUYECKOrO NOSIS. Bubnmnoteka LIOK
MNoTteHuyman. PasHocTb https://m.edsoo.ru/ff0c6f00
noTeHumanos
MpOBOOHMKN N ONSNEKTPUKN B

50 3reKkTpocTaTuyeckom rnone. Bubnnoteka LLIOK
[AunanekTpuyeckas https://m.edsoo.ru/ff0c7018
NPOHNLIAEMOCTb

51 AnekTpoémkocTb. KoHaeHcaTop Brbnmoreka LIOK

https://m.edsoo.ru/ff0c7126

ONEeKTPOEMKOCTb NSIOCKOro

52 KOHuescaTopa. OHeprus Bubnmorexa LIOK

https://m.edsoo.ru/ff0c72c0

3apsKEeHHOro KoHAgeHcaTopa
JTabopaTopHas paboTta

53 "MIamepeHne aneKkTpoeéMKoCTH
KoHaeHcaTopa"
MpuHUMN gencTema n

54 npMMeHeHne KOHLEHCaTopPOoB,

KonunposalJibHOro annaparta,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CTPYWHOrO npuHTEpa.
OnekTpocTaTnyeckas 3awmra.
3asemneHune anektTponpnbopos

55

OIIeKTPUYECKUI TOK, YCrOBUA
ero CyLeCTBOBaHUS.
MocTosAHHBIM TOK. Cuna Toka.
HanpskeHune. ConpoTuBnieHune.
3akoH Oma gns yvacTka uenm

56

NocnepoBaTtenbHoe,
napannenbHoe, CMeLlaHHoe
coeguHeHne NpOBOAHNKOB.
JTabopaTtopHas paboTa
«WM3yyeHmne cmeluaHHoro
COeaVHEHMNs1 Pe3NCTOPOB»

0.5

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa n mowHOCTb
3MEKTPMUYECKOro Toka. 3aKoH
Ibxoyna-JleHua

bubnuoTteka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma anga nonHomn
(3aMKHYTOW) aNEKTPUYECKON
uenn. KopoTkoe 3amblkaHue.
JTabopaTopHas paboTta
«N3mepeHne 34C ncroyHuka
TOKa N ero BHYTPEHHEro
COMPOTUBNEHUA»

0.5

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIn ypok. KOHTponbHas
paboTa no teme
"OnekTpoanHamuka" /
Bcepoccuiickas npoBepovHas
paboTa

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

O6o6wwatroLmmn ypok
«dnekTpoaMHammuka» /
Bcepoccuiickas nposepovHas
paboTa

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c88be

61

OneKkTpoHHasi MPOBOANMOCTb
TBEPAbIX MeTasnos.
3aBNCUMMOCTb COMPOTUBIIEHNS
MeTansoB OT TeMnepaTypbl.
CBepxnpoBOAMMOCTb

62

OneKTprYECKuii ToK B BakyyMe.
CBoWiCcTBa 3MEKTPOHHbIX NMYy4YKOB

63

MonynpoBoaHUKK, NX
cobCTBEHHast N NpuUMecHas
nposoanumMocTtb. CBOMNCTBa p—n-
nepexoaa.
lMonynposoaHunkoBble Npubopsbl

bubnuoTteka LIOK
https://m.edsoo.ru/ff0c84ae

64

ONEeKTPUYECKNin TOK B
pacTBopax 1 pacnnasax
3NEeKTPONNTOB.
OnekTponuTuyeckas
anccoumauma. nekTponma

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c82ba

65

OnEeKTPMUYECKMIA TOK B rasax.
CamocTtoaTenbHbIn K
HecamoCTOATENbHbIN pa3psaa.
MonHus. lNnasma

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c84ae

66

OnekTpuyeckme npnbopsbl n
YCTPOWNCTBA 1 NUX NpaKkTuyeckoe
npumMmeHeHue. MNpaBuna TEXHUKN
©e3onacHocTH

BbubnuoTteka LIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KoHTponbHas paboTa no teme
«drnekrtpoctaTuka. NoCcTosiHHbIN

Bubnmnoteka LIOK

o7 ANEKTPUYECKMin TOK. TOKN B 1 https://m.edsoo.ru/ff0c8a8a
pasnU4YHbIX cpeaax»
PesepBHbIN YPOK.

68 O606LLaoLLMi YPOK Mo TeMam 1 Bubnuoteka LIOK

10 knacca

OBLLEE KONMYECTBO YACOB MO
NMPOIrPAMME

68

https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KNNACC

Ne
n/n

Tema ypoka

Bcero

KonunyecTtBO YacoB

KoHTponbHbIe
paboTbl

MpakTnyeckne
paboTbl

DaTa
M3yYeHus

ONEeKTPOHHbIe
uncpoBble
obpasoBaTenbHble

pecypcbl

[MOCTOSAAHHbIE MArHMUTbI N NX
B3ammopgenctene. MarHntHoe
none. Bektop marHMUTHOM
MHOYKUUK. JTIMHUN MarHuTHOM
NHOYKUMK

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c9778

MarHuTHOe none NpoBOAHMKA C
TokoM. OnbIT ApcTeaa.
BsanmogencTane npoBOgHMKOB C
TOKOM

bubnuoTteka LIOK
https://m.edsoo.ru/ff0c98fe

JTabopaTtopHas paboTa
«M3yyeHne marHuTHoro nons
KaTyLLKM C TOKOM»

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0c98fe

[lenctene MarHMTHOro Nonsi Ha
nNpoBOAHMK C TOkoM. Cuna
Amnepa. JlabopaTtopHas paboTa
«/ccnepoBaHue aencTeus
NMOCTOSAHHOrO MarHMTa Ha pamKky C
TOKOM»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c9ac0

[lenctBne MarHMTHOro Nonsi Ha
OBVKYLLYIOCS 3apSXKEHHYHO
yacTtuuy. Cuna JlopeHua. PaboTa
cunbl JlopeHua

BubnuoTteka LIOK
https://m.edsoo.ru/ff0c9df4

AnekTpoMarHUTHas UHAYKUUS.



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

[MoToKk BEKTOpa MarHUTHOM
nHaykuun. 30C nHayKumn. 3akoH
3IEKTPOMArHUTHON MHAYKUUK
dapages

JTabopaTopHas paboTta
«/ccnepoBaHne siBreHus
3NEKTPOMarHMTHOM MHAYKUNN»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0ca150

MHOYKTUBHOCTL. ABneHne
camouHaykumm. 30C
camMoMHAYKUMN. SHEeprus
MarHUTHOro Mons KaTyLKn C
TOKOM. QneKTpoMarHuTHoe none

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

TexHnyeckne ycTponctea u nx
NPUMEHEHNE: NOCTOSIHHbIE
MarHuTbl, 3NEeKTPOMarHuThbI,
anekTpoaBuraTenb, YCKOpUTenu
3aNeMeHTapHbIX YacTu,
WMHOYKUMOHHAsA Neyb

10

O6o6watowmm ypok «MarHmtHoe
none. OnekTpomarHMTHas
NHOYKUNS»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHas pabota no teme
«MarHntHoe none.
OneKkTpoMarHUTHast MHOYKUMS»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cad58

12

CBobogHble MexaHn4eckmne
KonebaHus. MapmoHuyeckme
KonebaHus. YpaBHeHue
rapMOHNYeCcKnx konebaHum.
lMpeBpaLwieHne aHeprum

BbubnuoTteka LIOK
https://m.edsoo.ru/ff0caf06



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

JTabopaTopHas paboTta
«MccnepoBaHmne 3aBMCUMOCTH
nepuoga manbix konebaHun rpysa
Ha HUTW OT ANWHbI HATU U Macchbl
rpysa»

14

KonebaTenbHbIn KOHTYP.
CBobofHble 3NIEKTPOMarHUTHbIE
konebaHusa B ngeanbHOM
KonebaTtenbHOM KOHTYpeE.
AHanornsa mexay MmexaHn4ecknmm
N 3NEeKTPOMarHUTHbIMK
konebaHnamm

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

15

dopmyna TomcoHa. 3akoH
COXpaHeHWs1 3Heprum B
noeanbHOM KonebaTenbHOM
KOHType

bubnuoTteka LIOK
https://m.edsoo.ru/ff0cb9c4

16

lMpencrtasneHue o0 3aTyxaoLwmx
konebaHusax. BelHyXaeHHbIe
MexaHu4eckme konebaHus.
Pe3oHaHc. BbIHYy>XAeHHble
3NeKTpoOMarHUTHble KonedaHus

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cbb86

17

[MepeMeHHbIN TOK.
CwuHycounganbHbI NepeMeHHbIN
TOK. MOLLHOCTb NepeMEHHOro
TOoka. AMNnMTygHOE U
AenCTByloLLEee 3Ha4YeHne cunbl
TOKa U HarnpshkeHus

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0Ocbd34

18

TpaHcdopmaTop. Npon3BoacTeo,
nepegava n notpebneHuve



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

SﬂeKTpVI‘-IeCKOVI SHEpPrmn

19

YCTPOMCTBO 1 NpakTUyeckoe
NPUMeEHEHNE ANEKTPUYECKOrO
3BOHKa, reHepartopa
nepemMeHHOro TokKa, NIMHUI
anekTponepeaay

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

20

OKOSorMyeckme pucku npu
NPOM3BOACTBE 3M1IEKTPOIHEPIUN.
KynbTypa ncnonb3oBaHus
3NEKTPO3HEPTNM B MOBCEOHEBHOM
XN3HU

21

MexaHn4yeckne BOSHbI, yCnoBus
pacnpocTpaHeHus. Nepuoa.
CKopOCTb pacnpocTpaHeHus n
AnvHa BOMHbI. [MonepeyHbie n
NPOAONbHbIE BOSHbI

bubnuoTteka LIOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CkopocCTb 3BYyKa. [POMKOCTb
3ByKka. BeicoTa ToHa. Tembp 3Byka

Bbubnuoteka LIOK
https://m.edsoo.ru/ffl0cccOc

23

OneKTpOMarHUTHbIE BOSTHbI, X
cBoncTBa U ckopocTb. Lkana
3NEKTPOMarHUTHbIX BOJTH

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0ccfe0

24

MpuHUMNBI pagmMocBA3n n
TenesngeHus. Passutne cpeacTs
cBsi3n. Pagmonokaums

25

KoHTponbHas paboTta
«KonebaHuda v BOMNHbI»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cc6f8

26

[MpsmonuHenHoe
pacnpocTpaHeHue cseTa B

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cd350



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

oAHopoAHoM cpefe. ToYeYHbIN
NCTOYHWKK cBeTa. Jlyy cBeTa

27

OTpaxeHune ceeTa. 3akoHbl
oTpaxeHus ceeTa. [locTpoeHune
n3obpaxkeHnn B NSIOCKOM 3epkane

Bubnuoteka LLOK
https://m.edsoo.ru/ffl0cd4e0

28

[MpenomneHnue ceeTa. lNonHoe
BHYTPEHHEE OTpaXeHue.
MpenenbHbIv Yyron NoSTHOro
BHYTPEHHEr0 OTpaXXeHus

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cd7f6

29

JTabopaTopHas paboTta
«MNamepeHne nokasartens
npenomMreHns cTekna»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cd67a

30

JInH3bl. MNocTpoeHune
n3obpaxeHunin B nnH3e. dopmyrna
TOHKOM NWH3bI. YBEnuyeHune
NNH3bI

bubnuoTteka LIOK
https://m.edsoo.ru/ff0cdd1e

31

JTabopaTtopHas paboTa
«/ccnegoBaHne CBOMCTB
N306paxxeHnn B NUH3ax»

32

Hucnepcus ceeta. CnoXxHbin
cocTaB 6enoro ceeTa. LiBeT.
JTabopaTopHas paboTta
«HabnogeHne gncnepcun ceetar

33

NHTepdepeHuus ceeTa.
Oundpakums ceeta.
AundpakumoHHas peLuéTtka

Bubnuoteka LLOK
https://m.edsoo.ru/ff0ced22

34

[MonepeyYyHOCTb CBETOBbLIX BOJIH.
MNonapusauna ceeta

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0cf02e



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

OnTunyeckue npnbopbl 1

35 YCTPOWCTBA W yCrnoBus nX
6e3onacHoro NpUMeHeHNs
"paHMLbl NPUMEHNUMOCTH

36 KIlaCCUYECKON MEXaAHUKN. Bubnmnoteka LIOK
lMocTynaTbl cneumnansHOn Teopum https://m.edsoo.ru/ff0cf862
OTHOCUTENBbHOCTU
OTHOCUTENBHOCTL

37 OAHOBPEMEHHOCTU. 3amenneHne Bubnmotexa LIOK

https://m.edsoo.ru/ff0cfa42
BPEMEHU N CcoKpalleHne ANWHbI
OHeprus n MnNynbC

38 pensTMBMcTckon Yactmubl. CBA3b Bubnmnoteka LIOK
Macchl C 3Heprmen n UMNynbLCoMm. https://m.edsoo.ru/ffOcfc68
QHeprnsa nokos
KoHTponbHas pabota «OnTuka.

39 OCHOpBbI cneu,:aanoﬁ Teopun Bubnmorexa LIOK

https://m.edsoo.ru/ff0cf6f0
OTHOCUTENbHOCTM»

40 ®oToHbI. Popmyna MNnaHka. Bbubnuoteka LIOK
OHeprus n umnynec poToHa https://m.edsoo.ru/ffOcfe 16
OTKpbITME 1 nccnegoBaHne Bubnuotexa LIOK

41 (poTodpcpexta. Orertel A. T https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3akoHbl hoToaddekTa.

42 YpaBHeHVe JrHwTenHa ang Bubnuoteka LLOK
doToadpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaHunua» potoadpdekTa

43 HaeneHune ceeta. OnbiThl 1. H. Bubnmnoteka LIOK

JlebepeBa. Xumnyeckoe

https://m.edsoo.ru/ff0d04a6



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

JencTemne ceeTa

TexHn4yeckne ycTpomncrtea u
npakTnyeckoe nNpUMeHeHue:

44 doTO3NEMEHT, boTOoAATUNK,
conHeuvHas 6aTtapes, cBeToanoa

45 PeweHne 3agay no teme Bubnmnoteka LIOK
«OnNemMeHTbl KBaHTOBOW ONTUKNY» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl

46 Pesepdopaa no paccesaHuto a- Bubnmnoteka LIOK
yacTtuu. MNnaHeTapHas mogenb https://m.edsoo.ru/ff0d091a
aToma

Bubnmnoteka LIOK

47 Mocrynars Bopa https://m.edsoo.ru/ff0d0afa
M3ny4eHne v normnoLieHne

48 OTOHOB NpK Nepexoge atoma ¢ Bubnmnoteka LIOK
OZHOr0 YPOBHS SHEPrnn Ha https://m.edsoo.ru/ff0dOafa
apyron. Bugbl cnektpos
BonHoBLIe cBOMCTBA YacTuL.

BonHbl e bponns.
49 KoprlyCIf:/rIﬂ[E)HO-BOJ'IHOBOIZ Bubnuoteka LIOK
https://m.edsoo.ru/ff0d0ca8
ayannam. CrnoHTaHHOE n
BbIHY>XKAEHHOE U3ry4yeHne
OTKpbITME PagNOaKTUBHOCTMW.

50 OnbiTbl Pe3epdopaa no Bubnmnoteka LIOK
onpeaeneHunto coctaesa https://m.edsoo.ru/ff0d0fd2
pPaaMoaKTUBHOIO U3NYyYeHUs

51 CeowicTBa anba-, 6eta-, ramma-

N3ny4vyeHund. BnusHne



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

pPaanoaKkTUBHOCTU Ha XXMBbIe
opraHv3mbl

52

OTKpbITME NPOTOHA N HEUTPOHA.
N3oTonbl. Anbga-pacnag.
OIEKTPOHHbIN U MO3UTPOHHBIN
beTta-pacnag. lamma-nsnyyexHume

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3M HYKITOHOB B si4pe.
ApepHble peakumn. AgepHoin
peakTop. [1pobnemsl,
NepcrnekTmBbl, 3KONOrn4yeckmne
acneKTbl SAEPHON SHEPrETUKN

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

54

OrnemMeHTapHble YacTuubl.
OTkpbITHE No3nTpoHa. MeTtoapl
HabnaeHus n perucTpaumnm
aneMeHTapHbIX Yactuy,. Kpyrnbin
cton «dPyHOameHTarbHble
B3ammogencteusa. EgnHcTBO
doM3n4ecKkom KapTUHbI MUpa»

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

55

OTanbl pa3BUTUS aCTPOHOMMUM.
MpuknagHoe n
MMPOBO33PEHYECKOE 3HAYEHNE
acTpoHomun. Bug 3BésgHoro
Heba. Co3Be3aus, sipkme 3BE3abl,

nnaHeTbl, X BUANMOE OBUNXEHUNE.

ConHe4yHada cuctema

56

ConHue. ConHe4yHast akTUBHOCTb.

NcTouHnk sHeprum ConHua u
3BE€3

57

3BE3abl, X OCHOBHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

XapakTepucTuku. 3Bé3abl
rnaBHOM NocnenoBaTenlbHOCTMU.
BHyTpeHHee cTpoeHne 3BE3[.
CoBpeMeHHble NpeacTaBeHns o
NPOUCXOXOEHUN N IBONIOLUN
ConHua v 3B€3[

58

MneyHbin INyTe — Hawa
ManakTuka. MNonoxeHwe n
AsvxeHne ConHua B [ManakTuke.
ManakTukun. Yé€pHble abipbl B
aApax ranaktuk

59

BceneHHas. PasberaHune
ranakTtuk. Teopus bonbLoro
B3pbIBa. Penuvkrosoe nany4yeHue.
MeTaranakTtuka

60

HepelueHHble NpoGremsl
acTpoHOMUW

61

KoHTponbHas pabota «3nemMeHTbl
aCcTpPOHOMUU N acTPOOU3UKU»

62

O6o6watowmi ypok. Ponb
doM3MNKN 1 aCTPOHOMUN B
OKOHOMMUYECKON,
TEXHONOrMYeCcKown, couuanbHOn U
3TMYECKOWN chepax AeATENbHOCTHU
yenoBeka

63

O6o6watowmm ypok. Ponb n
MECTO (PU3NKN N aCTPOHOMUU B
COBpPEMEHHOMN Hay4YHOW KapTuHe
Mupa




64

O6o6watoLmn ypok. Ponb
dmsunyeckomn Teopun B
dhopMupoBaH1M NpeacTaBneHni
0 (bn3nyeckon kapTMHe Mmpa

65

O6o6watowmm ypok. Mecto
dom3n4eckom KapTUHbI MUpa B
obLem psagy CoBpeEMEHHbIX
€CTEeCTBEHHO-HaYy4YHbIX
npeactaBneHnn o npupoae

66

PesepBHbIn ypok. MarHutHoe
none. ONekTpomarHMTHas
NHOYKLMSA

67

PesepBHbIn ypok. OnTuka.
OcHoBbI crieumanbHon Teopumn
OTHOCUTENBbHOCTU

68

PesepHbin ypok. KBaHTOBast
dun3nka. AnemeHTbl acTPOHOMUN
N acTpon3nkm

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0d1784

OBLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM

Kon
npoBepsemMoro
pe3ynbTaTa

10.1

OBPA30BATEJIbHOMN NPOrPAMMbI
10 KNNACC

MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl 0CBOEHUSA OCHOBHOM
oGpasoBaTenbHOW NporpaMmbl cpegHero obuiero o6pasoBaHus

[leMOHCTpupoBaTb Ha npuMmepax pofib U MeCTo U3MKU B
dopMMPOBaHUM COBPEMEHHOM HAYy4YHOW KapTUHbI MUpa, B pa3BUTUn
COBPEMEHHOM  TEXHUKM N TEXHOSNOMMA, B  MpaKTUYeCKOn
AeATenbHOCTY nogen

10.2

YyutbiBaTb  rpaHvubl  NPUMEHEHUS  U3YYEeHHbIX  (PU3NYECKNX
Moenen: matepuanbHas Tovka, MHepumanbHasi cMctema OTCYETa,
abconoTHO TBEPAOE Teno, maeanbHbI ras3; MOAENM CTPOEHUSA
rasosB, XXWOKOCTEN U TBEPAbIX Ten, TOYEYHbIN 3NEKTPUYECKNA 3apsas
— NpU peLLueHnn bnsndeckmnx 3agad

10.3

10.4

10.5

PacnosHaBaTb m3nyeckme aBneHust (Npouecchbl) 1 06bACHATb UX
Ha OCHOBE 3aKOHOB MeXaHWKW, MONEeKyNnAapHO-KUHETUYECKOMN
TEeOpUN CTPOEHUS BELLLECTBA U ANEKTPOAMHAMUKN: paBHOMEPHOE U
PaBHOYCKOPEHHOE  NPSAMOSNIMHEMHOE  OBWXEeHue, cBobogHoe
nageHne  Ten, OBWXEHWME N0  OKPYXHOCTH, nHepums,
B3aumogencteme Ten; auddysus, OpoyHOBCKOE [OBUXEHWUE,
CTPOEHME XNOKOCTEN U TBEPAbIX TES, N3BMEHEHNEe 06bEMA Ten npu
HarpeBaHun (OXnNaxkaeHuu), TENnnoBOe paBHOBECUE, MCMapeHue,
KOHOEHCauns, nnaBneHne, Kpuctannmsaumsa, KuneHme, BnaxHocTb
BO34yXa, MOBblWEHWEe [aBfneHust rasa npu ero HarpesaHuuM B
3aKpbITOM cocyde, CBA3b Mexay napameTrpamu COCTOSHUSA ras3a B
n3onpoueccax; anekTpmsaumns Ten, B3aMumoaencTene 3apsiaos

OnucbiBaTb MexaHMYecKoe [ABWXEHMe, WCnonb3ys dusmyeckmne
BENMWYMHBLI:  KooOpAWHaTa, MNyTb, MNEepeMeLleHne, CKOpPOCTb,
yCKOPEeHWe, Macca Tena, cuna, UMNynbC Tena, KUHeTu4yeckas
SHeprus, noTeHUManbHas JHeprus, MexaHudeckas paboTa,
MeXaHu4yeckass MOLLHOCTb, MpU OMUCaHUU MpaBUibHO TPaKTOBaTb
hU3MYECKUIA CMbICIT MUCMONb3YEMbIX BENUYMH, UX ODO3HAYeHUs U
eavHuUbl,  HaxoauTb  POpPMyfbl,  CBS3bIBAWOLIME  [OaHHYH
pranyeckyto BENNUYUHY C APYrMMU BENTUYMHAMM

OnucbiBaTb W3y4YeHHblE TEeNnoBble CBOWCTBA TeNn W TennoBble
SABNEHNs, ucnonb3ys uU3nM4eckne BenNMYUHbLI: AaBreHue rasa,




10.6

TemnepaTtypa, CpefdHssl KUHeTMYeckasi 3JHeprusi XaoTU4eCKOoro
ABWXEHWUSI MOMeKyn, cpegHekBagpaTUyHasi CKOPOCTb MOJEeKyr,
KONMMYEeCTBO TENnoTbl, BHYTPEHHSss 3Heprusi, paboTta rasa,
KO3 PULMEHT NONE3HOro AEeNCTBUSI TENNoBOro ABWUraTens; npu
onvcaHuM  NpPaBUNbHO  TpakToBaTb  (PU3NYECKUA  CMbICH
NCMNOMb3yeMbIX BENUYMH, UX O0003HAYEHUS] U eAVMHULbI, HAXOANUTb
cdopmMynbl, cBsidbiBaOLMe [AaHHYO (PU3NYECKYID BENMYMHY C
APYFMMU BENUYMHAM

OnucblBaTb W3y4YeHHble 3JNEKTPUYECKME CBOWCTBa BellecTBa MU
anekTpuyeckne saBrneHus (mpouecchbl), Mcnonb3ys uanyeckme
BEMWYMHBI:  3NEKTPUYECKM  3apsid,  ANeKkTpuyeckoe  rnorne,
HanpsKEHHOCTb MONs, MoTeHuuWan, pasHOCTb MOTEeHUManoB; npu
onucaHMM  MpaBWUibHO  TpakToBaTb  (PUBNYECKUA  CMbICH
NCMNONb3yeMbIX BENNYMH, UX 0B03HAYEHMSI U eAMHULbI, YKa3blBaTb
dopMynbl, CBsI3blBAOLNE OaHHYH UINYECKYID BENUYMHY C
APYrMMU BENUYMHAMM

10.7

10.8

aHanuampoBaTb U3NYECKMe MpPOLEeCCbl W SABMEHUS, WUCMOMb3ys
dusnyeckme 3akoHbl U NPUHLMMBLI: 3aKOH BCEMUPHOIO TArotTeHus, |,
II' n lll 3akoHbl HbIOTOHA, 3aKOH COXpPaHEHUs1 MeXaHU4eCKOMn
9HEeprnn, 3aKOoH COXpPaHEeHUs UMNynbca, MPUHLMN Cyneprno3vumun
CVM, MNPUHUUN paBHOMPaBUS WHepUManbHbIX CUCTEM OTCYETA,;
MONEKYNSPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBa, ra3oBble
3aKOHbl, CBSI3b CpefHenW KUHEeTUYECKOW 3JHeprum TensioBoro
ABWXEHUA Mornekyn ¢ abconoTHOM TeMnepaTypour, NepBbIN 3aKOH
TEPMOANHAMMUKN; 3aKOH COXPaHEHUS SNEKTPUYECKOro 3apsaa, 3aKoH
KynoHa; npu aTOM pasnuyaTb COBECHYI (POPMYNUPOBKY 3aKOHa,
ero MaremaTmyeckoe BblpaXkeHne n ycnosusi (rpaHuubl, obnacTtm)
NPUMEHUMOCTH

OBbACHATL OCHOBHbIE MPUHUMMbLI OENCTBUS MaLUWH, NpubopoB u

TEXHUYECKUX YCTPOMCTB; pas3nuyatb YycroBus ux 6esonacHoro
NCMNOMb30BaHUSA B NOBCEAHEBHOM XU3HU

10.9

BbINONHATL ~ 3KCMEpPUMEHTbl MO UCCregoBaHUIo  (OU3NYECKUX
SIBMEHMN N MNPOLLECCOB C WCMOMb30BaHUEM MPSIMbIX U KOCBEHHbIX
n3mMepeHun; npu 3ToM opMynuposaTtb npobremy (3agadvy) u
rmnoTtesy Yy4yebHOro aKkcnepumeHTa, cobupaTb YCTaHOBKY U3
NpeanoXeHHOro obopygoBaHus, NPOBOAUTL onbIT n
dhopmynupoBaTb BbIBOAbI

10.10

OcyuiecTBnATb NPSMble M KOCBEHHblE W3MEPEeHUs OU3nNYecKnx




BEMNWYMH; NpU 3TOM BblIOMpaTb oNTUManbHbIN Cnocob namepeHnsa u
MCNonb3oBaTb  U3BECTHble  MeToObl  OLEHKM  MOrpeLuHoCcTen
n3mMepeHni

10.11

NccnepoBaTb 3aBUCUMOCTU Mexay (OUINYECKUMU BENUYUMHAMU C
MCMNONb30BaHNEM MPSIMbIX M3MEPEHMWI; MPU 3TOM KOHCTPYMpOBaTb
YCTaHOBKY, (QUKCUMPOBAaTb pe3ynbTaTbl MONYyYEeHHOW 3aBUCUMOCTU
r3nYeCKnX BENNYMH B BUae Tabnuu u rpacdumkoB, genaTb BbiBOAbI
no pesynbTatam UccrneaoBaHus

10.12

Cobnogate npaBuna 6GesonacHoOro Tpyda nMpyv  NpoOBEeAEHUN
nccnenoBaHMin B pamkax yv4ebHOro akcnepumeHTa, Yy4yebHo-
nccnenoBaTenbCKom n NPOEKTHOWN AEATENbHOCTN c
MCMNOMb30BaHNEM UN3MEPUTENBHBIX YCTPOWCTB M nabopaTopHOro
obopyaoBaHus

10.13

PewaTtb pacyéTHble 3agaynM C 49BHO 3afaHHOM PU3NYecKomn
MOZEeNblo, NCNOMb3ysa PU3NYECKNe 3aKOHbl U MPUHLMMLI; HA OCHOBE
aHanusa ycrnosus 3agdayvM  BbIOMpaTb  PU3MYECKYD MOAesb,
BblAENATb usnyeckme BennvmHbl U popmynbl, Heobxoaumble OnNs
eé peleHns, NpoBOAUTb pacyéTbl W OUeHUBaATb pearibHOCTb
NosTly4eHHOro 3Ha4YeHns (PU3nYecKon BENNUYUHDI

10.14

10.15

PewaTtb Ka4eCTBEHHbIE 3ajauyn. BbICTpanBaTb orn4yeckm
HENPOTUBOPEYUNBYHO LIEMOYKY paccy>+<,qu|/||7| C OI'IOpOI?I Ha U3y4YEeHHble
3aKOHbl, 3aKOHOMEPHOCTU U (*)I/I3I/I‘-I€CKI/Ie ABNeHnA

Ncnonb3oBaTb nNpu pelleHun Yy4ebHbIX 3adad  CoOBpPeMEHHble
NH(OPMAaLMOHHbIE TEXHOMOrMK ANfs Noucka, CTPYKTYpPUpPOBaHUS,
WHTepnpeTauun 1 NpeacTaBneHns y4ebHom 1 Hay4YHO-MonynsipHoON
NHOPMaLMK, NONYYEHHON N3 PasfMYHbIX UCTOUYHUKOB; KPUTUYECKN
aHanManpoBaTb Nosy4aemyo MHPOPMaLMIO

10.16

10.17

10.18

MpBOAUTL NpUMEPLI BKNaga POCCUUACKNX U 3apybexHbIX YYEHbIX-
n3nKoB B pasBUTUE HaYKN, OOBACHEHNE NMPOLIECCOB OKPYXKatoLLLEro
MUpa, B pasBUTUE TEXHUKN U TEXHOSOMMUMN

Mcnonb3oBaTb TeopeTU4eckme 3HaHus No usnke B NOBCEAHEBHOM
Xun3Hn pgns  obecnedeHna 6GesonacHoCTM npu obpawieHun c
npubopamMm 1 TEXHUYECKMMW YCTPOMCTBAMM, AN COXpPaHEHUS
3400poBbst U cobnogeHns HOPM  3KOSTIOrMYECKOro noBedeHus B
OKpyXxatoLlen cpege

Pabotatb B rpynne C BbINOSIHEHWEM pPaA3fIMYHbIX COLManbHbIX
pornen, nnaHnpoBaTb paboty rpynnol, paumoHarbHO
pacnpegensaTb 0083aHHOCTM M NNAHUPOBATb [OEATENbHOCTbL B




Kon
npoBepsemMoro
pesynbTaTa

HecTaHOapPTHbIX CUTYaUusiX, afekBaTHO OLlEeHMBaTb BKMad Kaxaoro
N3 y4aCTHMKOB rPynnbl B pelleHne paccmaTpuBaeMon npobnemsi

11 KNACC

MpoBepsieMbie NpeaMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOM
oGpasoBaTenbHOM NporpaMmbl cpegHero obuero o6pasoBaHus

111

11.2

11.3

[lemoHCcTpupoBaTb Ha npumMepax pofib U MecTo (pU3nMkm B
dopMMpOBaHMUM COBPEMEHHON HAy4YHOM KapTUHbI MUpa, B pa3BuTun
COBPEMEHHOM  TEXHUKM U  TEXHONMOrMnh, B  MpPaKTUYEeCKOMm
AeATenbHOCTN noden, UenoCcTHOCTb UM eAMHCTBO  (hmsndeckom
KapTWHblI M1pa

YunTbiBaTb  rpaHuubl  MNPUMEHEHUA  U3YYEHHbIX  PU3NYECKUX
MOJenen: TOYeYHbIN 3INEeKTPUYEeCcKUn 3apsan, sgepHasa  Modesb
aToMa, HyKroHHass Mojenb aToOMHOro sapa npu  peleHun
dm3nveckmx 3agad

PacnosHaBaTtb (pusmyeckue ABneHuss (Mpouecchbl) U 0OBACHATL UX
Ha OCHOBE 3aKOHOB ONeKTPOAMHaMWKM U KBAHTOBOW (PU3UKM:
aneKkTpuyeckas NpoBOAUMOCTb, TEMSIOBOE, CBETOBOE, XMMUYECKOE,
MarHWTHOe  OeWCTBMS  TOKa,  B3aMMOOENCTBME  MarHWTOB,
3ANeKTpOMarHUTHas WHAYKUWS, OeWCTBUME MarHUTHOro nonsd Ha
NPOBOAHMK C TOKOM W [OBWXKYLUMWCA 3apsan, 3NeKTPOMarHUTHbIe
konebaHna M BOSMHbI, NPSAMOMMHEAHOE pacnpocTpaHeHue CBeTa,
oTpaXeHune, nperiomMrieHne, uHTepdepeHuus, augpakuma u
nonapmusaums ceeTa, Aucnepcus cBeTa, OTOINEKTPUYECKUn
adpekT (hoToadhdekT), cBeTOBOE [AaBrieHWe, BO3HUKHOBEHWE
NMHerMYaToro ChnekTpa artoMa BOOOPO4A, €CTeCTBEHHad MU
NCKyCCTBEHHas pagnoaKTUBHOCTb

11.4

OnucbiBaTb U3y4YeHHble CBOWCTBA BellecTBa (dneKkTpudeckue,
MarHuTHbIE, onTu4eckme, 3NEKTPUYECKYHO NPOBOAMMOCTb
pasnu4YHbIX Ccpen) W SNeKTpoMarHUTHble sBneHust (NpoLecchl),
ncnonb3ys (OU3MYecKne BESTMYUHBI: JNEKTPUYECKUI 3apsia, cuna
TOKa, aneKkTpunyeckoe HanpspkeHue, aneKTpuyeckoe
conpoTuMBneHne, pasHocTb noTeHumanos, JOC, paboTta TOKa,
WHOYKUMA MarHutHoro nonsd, cuna Awmnepa, cuna JlopeHua,
WHOYKTUBHOCTb KaTYLUKW, SHEPrus dreKTPUYecKoro M MarHUTHOro
nonen, nepuvoa n vacrtota konebaHum B KonebaTenbHOM KOHTYpE,




3apsg v cuna Toka B Npouecce rapMOHUYECKUX SMeKTPOMarHUTHbIX
konebaHuin, (POKYCHOE pacCTOsIHUE U ONTMYecKasi cuna NINH3bI; Npu
onMCaHUM  NpaBWUMbHO  TpakToBaTb  (OU3NYECKUMA  CMbICH
NCMNOMb3yEMbIX BENNYMH, UX 0B03HAYEHUS U eAuHULbI; YKasbliBaTb
dopMynbl, CBsidblBalOWME [OaHHYH (PU3NYECKYHD BEMUYMHY C
APYrMMU BENUYMHAMU

11.5

OnucblBaTb U3yYeHHble KBAHTOBblIE SBMEHUMSI W MPOLECCHI,
ncnonb3ys puUsanYeckne BeNUYMHBI: CKOPOCTb 3NEeKTPOMarHUTHbIX
BOJSTH, ANVMHA BOMHbI U YacToTa cBeTa, 3HepPrust U UMMyrbC POTOHA,
nepvon nosfypacnaga, 3Heprusi CBA3W aTOMHbIX sigep; npu
ONUCaHUM  NpaBWUMbHO  TpakToBaTb  (OU3MYECKUA  CMbICH
NCNonb3yeMbiX BENUYMH, X 0003HAYEHUS U eQuHULbI; yKa3blBaTb
dopmMynbl, CBsi3biBaOLIME [AaHHYD (PU3MYECKYID BENUYMHY C
APYTMMW  BENWYMHAMW, BbIMUCNIATL  3HAdyeHuMe  buanyeckom
BENMUYUNHBI

11.6

11.7

11.8

11.9

11.10

AHanuanpoBaTb (PU3MYECKMEe MpoLecChl U SABMEHUs, WUCNOSb3ys
du3ndeckme 3akoHbl M NpUHUMNBE:  3akoH OMa, 3aKOHbI
nocrnegoBaTenbHOro U NapannensHOro coeaMHeHNs NPOBOAHUKOB,
3akoH [bxoyns — JleHua, 3aKOH 9NeKTPOMarHUTHON MHAYKUUK, 3aKOH
NPSMOSIMHENHOTO PAacnpOCTPaHEHUS CBeTa, 3aKOHbl OTpaXeHWUs
CBEeTa, 3aKOHbl MpPerioMfieHnst CBeTa, ypaBHEHUEe ONHLWITENHa And
doToadhhekTa, 3aKOH COXpPaHEHUsI SHEPrun, 3aKOoH COXPaHEeHust
UMMynbCa, 3aKOH COXPaHEHUsl 3NeKTPUYecKoro 3apsiga, 3akoH
COXpaHeHMs MaccoBOro u4ucna, noctynatel bopa, 3akoH
paguMoOakTMBHOIMO pacnaja; npu 9TOM pasnuyaTb CIIOBECHYIO
POPMYNUPOBKY 3aKkoHa, €ero MaTeMaTUyecKoe BblpaXeHne W
ycnosus (rpaHuubl, obnactn) NpUMEHUMOCTHU

OnpepenaTtb HanpaBfeHne BeKTopa WHAYKUUM MarHUTHOro nonsi
NpPoBOAHMKA C TOKOM, cunbl AMnepa u cunel JlopeHua

CTtpontb ©n onucbiBaTb WM300pakeHne, co3gaBaeMoe MNOCKNUM
3epKasiom, TOHKOW JINH30M

BbINONHATL ~ 3KCNEPUMEHTBI MO WUCCNEeAOBaHUK  hr3nyeckmx
ABMIEHUA N NPOLECCOB C UCMOSb30BaHMEM MPSMbIX U KOCBEHHbIX
n3MepeHun; npu 3ToMm dQopmynupoBaTb npobnemy (3agavy) u
rmnotesy y4yebOHOro akcnepumeHTa, cobupaTb YCTaHOBKY W3
npeanoXeHHoro obopyaoBaHus, NpoBOAMTb onbIT n
dhopmMynunpoBaTb BbIBOAbI

OcyllecTBnsATb MNpsiIMble U KOCBEHHble W3MepeHusi PU3NYECKMX




BENWYMH; NPU 3TOM BblOMpaTb ONTMMarnbHbIN CNOCO6 N3MEpPEHUs U
ncnonb3oBaTb  U3BECTHble  MeTodbl  OUEHKUM  MOrpeLLuHOCTeNn
n3mMepeHnin

11

N

NccnepoBatb 3aBUCUMOCTU dom3n4eckmx BENNYNH C
NCMoNb30BaHMEM MPSAMbIX U3MEPEHU; NPU 3TOM KOHCTPYMpOBaTb
YCTaHOBKY, (DUKCUPOBATb pe3yfibTaTbl MOMIyYEHHOM 3aBUCUMOCTU
o13nMyeckmx BeNnYMH B BUAe 1abnuuy n rpadumkos, Aenatb BbIBOAbI
no pesynbTartam UccrnegoBaHus

11

A2

Cobniogate npaBuna ©GesonacHoro Tpyga npyv  nNpoBeAeHun
nccnegoBaHMn B pamMkax yy4ebHOro akcnepumeHTa, yvebHo-
nccnepoBaTesnibCKon n NPOEKTHOM AeATeNbHOCTH c
NCNOSIb30BaHMEM W3MEpPUTENbHbIX YCTPOMCTB M nabopaTtopHOro
obopynoBaHus

11

A3

PewaTtb pacyéTHble 3agayn C SBHO 3afaHHOW  M3N4eCcKow
MOZEeNbIo, NCNONb3YA (OU3NYECKME 3aKOHbI U NPUHLNMBI; HA OCHOBE
aHanmMsa ycnosBusi 3ajayn  BblbUpaTb  (PU3NYEcKyro  Monenb,
BblAeNATb usnyeckme BennymHbl U opmynbl, Heobxogumble Ons
€€ peleHnsa, NpoBOAUTb pacyéTbl W OUEHWBaTb pearibHOCTb
Nofy4YeHHOro 3Ha4yeHns pr3nYecKon BeNNYNHBbI

11

11

14

15

PewaTtb Ka4eCTBEHHbIe 3ajauvn: BbICTpanBaTb Jlorm4ecku
HENPOTUBOPEYNBYIO LIEMOYKY paccy>|<,qu|/||7| Cc 0I'IOp0I?I Ha U3y4YEeHHble
3aKOHbl, 3aKOHOMEPHOCTU U (bl/I3I/I‘-IeCKI/Ie ABIEeHNA

Wcnonb3oBaTb nNpu pelleHnn y4ebHbIX 3agay COBPEMEHHbIE
NH(OPMAaLMOHHbIE TEXHOMOrMM AN roucka, CTPYKTYpUPOBaHWUS,
WHTepnpeTauun 1 NpeacTaBreHnst y4ebHON 1 Hay4YHO-NOMyNsPHON
NHGOPMaLMK, NONMYYEHHON U3 Pa3NNYHbIX UCTOYHUKOB; KPUTUYECKM
aHanManpoBaTb Nony4yaemyr MHPoOpMaLuio

11

11

.16

A7

00BACHATL NPUHUMUNBI 4EWCTBUA MaLUMH, NPUOOPOB N TEXHUYECKMX
YCTPOWCTB; pasnunyaTtb ycroBus ux 6e3onacHoro Mcnonb3oBaHnS B
NnoBCEeAHEBHOWN XXNU3HU

MpuBOaUTL NpUMEPLI BKMNaga POCCUUCKUX U 3apyOexHbIX YYEHbIX-
U3MKOB B pasBUTUE Hayku, B OObACHEHME MpPOLLECCOB
OKpY>KatoLero Mmpa, B pa3BuTtne TEXHUKN U TEXHONOIMIN

11

18

Mcnonb3oBaTb TeopeTUdeckme 3HaHus No oMsnkKe B NOBCEAHEBHOM
XU3HM pgns  obecneveHma ©GesonacHoCTM npu obpalleHun ¢
npubopamm n TEXHUYECKMMU YCTPOWCTBAMW, [ONs1 COXPaHEHUs
300pOBbSt U COONIOAEHMST HOPM SKOMNOMMYEeCcKoro noBeAEeHUs B
oKpyXatoLien cpege




11.19

PaboTtaTb B rpynne C BbIMNOSIHEHMEM Pa3fNYHbIX CoLMarnbHbIX POSEN,
nnaHvpoBaTb paboTy rpynnbl, paUMOHaNbHO  pacnpegensTb
06513aHHOCTN M NnaHWpoBaTb AeSATEeNbHOCTb B HECTaHAapPTHbIX
CUTyauusix, afekBaTHO OLEeHMBaTb BKMajg Kakaoro M3 y4acTHMKOB
rpynnbl B pelieHre paccMaTpuBaemon npobnembl




Koo
paspe
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NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

Kon

npoBepsieMoro

dJfiIeMeHTa

10 KIACC

MpoBepsieMble aneMeHTbI coaepXKaHUsA

O]

N3VNKA N METOObl HAYHHOIO NO3HAHWA

1.1

1.2

dusmka — Hayka o npupoge. HayuHble MeToabl No3HaHMS
OKpyatoLiero mupa. Ponb akcnepumeHTa U Teopuu B
npouecce No3HaHUs NpMpPoabl. AKCNEPUMEHT B U3MKe

MogenupoBaHne U3MYECKUX SBNEHMA U NpPOLECCoB.
HayyHble runotesbl. Pusndeckme 3akoHbl U TeOpUM.
"paHnubl NPUMEHMMOCTU PU3NYECKMX 3aKOHOB. [MpnHUMN
cooTBeTCTBUA. Ponb 1 mecto omsmnkn B oopmMmpoBaHum
COBPEMEHHOM Hay4YHOW KapTWUHbI MuUpa, B NpPakTUYeCKOW

JesaTenbHOCTU nMoaen

MEXAHWKA

2.1

KWHEMATUKA

2.1.1

MexaHun4eckoe OBWXEeHne. OTHOCUTENBLHOCTb
MexXaHn4eCcKoro OBUXEHUA. Cuctema OTCYéTa.

TpaekTtopusi

MNepemelieHne, CKOpPOCTb (cpegHsis CKOPOCTb,
MFHOBEHHasi CKOPOCTb) W YCKOpeHMe MaTtepuanbHON
TOYKM, WX TMPOEKLMM Ha OCUM CUCTEMbl KOOpAMHAT.
CnoxeHune nepemeLLeHN 1 CITIOXKEHMNE CKOPOCTEN

214

21.5

PaBHOMepHOe © paBHOYCKOPEHHOE MPSMOSIMHENHOE
apwxeHue. 'padunkn 3aBUCUMOCTU KOOPAUHAT, CKOPOCTH,
YCKOpPEHUs, NyTU N nepeMeLleHns MatepuanbHON TOYKU
OT BpPEMEHM

CBobogHoe nageHune. YckopeHmne cBo604HOro nageHus

KpnBonuHenHoe paswmxkeHne. PaBHOMEpPHOE [OBWMXKEHUE
MaTepuanbHOW TOYKM MO OKPYXXHOCTU. YTnoBas CKOPOCTb,
nMHenHasa CKOpPOCTb. Mepnon 7] yacTtorTa.




2.2

LleHTpocTpeMuUTENbHOE YCKOPEeHue

21.7

2.2.1

222

2.2.3

224

TexHuyeckne  ycTpouctea: CONOOMETP,  OBWXEHue

CHapAaos, uernHble N peMeHHble nepegaymn

Mpaktnyeckne  pabotbl. W3amepeHne  MrHOBEHHOM
ckopocTu. MccnegoBaHme COOTHOLLEHUS MeXay NyTsMM,
nponaeHHbIMM TENOM 3a nocnegoBaTefibHble paBHblE
NPOMEXYTKN BPEMEHU MPU PABHOYCKOPEHHOM [BUXEHUN
C Ha4vanbHOW CKOPOCTbIO, paBHOW Hymno. W3yyeHue
OBWXEHUS LWwapuvka B BA3KOW XuMAKocTU. W3yyeHue
ABWXEHUs Tena, 6poLeHHOro ropn3oHTanbHo

ONHAMUKA
MpuHumMn oTHocuTenbHocTn [anunes. [lepBbii 3aKOH
HbloToHa. MIHepumarnbHble cUCTEMbI OTCHETA
Macca Tena. Cuna. NpuHuun cynepnosnumm cun
Btopon 3akoH HbloTOHa Ana maTepuanbHOW TOYKM B
nHepumanbHon cucteme otcyéta (NCO). Tpetnin 3akoH
HbloToHa ans matepuanbHbIX TOYEK
3akoH BceMUpHoOro TaroteHusi. Cuna Tsbkectu. lNepsas

KOCMM4YeCKada CKOPOCTb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH 'yka

2.2.6

227

2.2.8

Cwuna TpeHusa. Cyxoe TpeHne. Cuna TpeHusi CKONbXeHUs
n cuna TpeHna nokos. KoadpdumumeHT TpeHusa. Cuna
COMPOTUBIIEHUA NPU ABWXKEHUM Tena B XUAKOCTU WUNK
rase

MoctynatenbHoe " BpaLlaTenbHoe OBUXeHne
abcontTHO TBEPAOro Tena
MoOMEHT cunbl OTHOCUTENbHO OCKU BpalleHuns. [nedyo

cunbl. Ycnosus paBHoBecus TBépgoro Tena B CO

2.2.9

2.2.10

TexHuyeckune yCTpOVICTBaZ NoALWNNMHUKA,  OBUXEHNe
MCKYCCTBEHHbIX CNNYTHNKOB

Mpaktnyeckne paboTbl. M3ydeHne gemxeHns Gpycka no
HaKMOHHOM MMOCKOCTW Nnod AENCTBUEM HECKOSbKUX CuIl.
NccneposaHue 3aBNCUMOCTH cun ynpyroctu,

BO3HMKaOLWNX B 4ePOpMUPYEMOU MPY>KMHE N PE3UHOBOM




obpasue, oT BennumHbl nx gedopmauunn. Miccneposanue
YyCrnoBu paBHOBeCUs TBEPOOro Tena, MMeLero ocb

BpaLleHus

3AKOHbl COXPAHEHWA B MEXAHUKE

031 NmMnynbc maTtepuanbHOM TOYKWU, CUCTEMbI MaTepuarnbHbIX
o TOYek. MIMnynbc cunbl 1 U3MeHeHne UMnyrnbca Tena

3.2 3akoH coxpaHeHusa wumnynbca B WNCO. PeaktnBHOe
o LBUXKEHME

2.3.3 PaboTa cunsbl

2.3.4 MoLHOCTb cunbl

035 KuHeTunueckas sHeprvisi MatepuanbHom Toukn. Teopema o
o KMHETUYECKOM SHEprm

MoTeHumaneHaa aHeprnsa. [loTeHumanbHas aHeprusa
2.3.6 ynpyro aegopmMmpoBaHHOM MpPYXuHbIL. [loTeHuManbHas

3Heprus Tena B6nun3m noBepxHocTn 3emnm

MoTeHUManbHble U HenoTeHuMarnbHble cunbl. CBsA3b
037 paboTbl  HenoTeHUMamnbHbIX CUNM  C  W3MEHEHUEM
o MeXaHWU4YeCKO 3Heprum CUCTeMb! Ten. 3aKoH COXpaHEeHUs

MeXaHU4YeCKon aHeprum
2.3.8 Ynpyrve n Heynpyrvue cTONKHOBEHUS

3.9 TexHunyeckne ycTponcTBa: OBWKEHWE pakeT, BOLOMET,
o Konep, NPYXWHHbINA NUCTONET

MpakTnyeckne paboTtbl. N3yvyeHne cBA3M cCKOpocTen Ten
2.3.10 npu Heynpyrom yaape. WccnegoBaHue cBs3nM paboThbl
CUNbI C UBMEHEHMEM MEXaHUYECKOW IHeprun Tena

MOJIEKYJTAPHAA ®UN3NKA N TEPMOOVUHAMUKA
OCHOBbI MONEKYNAPHO-KMHETUYECKOW TEOPUM

OCHOBHblE  MOMOXEHUS  MOJIEKYNAPHO-KNHETUYECKON
3.1.1 Teopun. bpoyHoBckoe aBwxeHue. Auddysnsa. Xapakrep
OBWKEHUS U B3aMMOLENCTBUA YaCcTul, BeLecTBa

Mogenn CTpoeHusa rasoB, XWOKOCTEW W TBEPAbIX Ten u
3.1.2 0ObSAAICHEHNE CBOWCTB BELUECTBA HaA OCHOBE 3TUX

Moaenen

3.1.3 Macca wmonekyn. KonuyectBo BeulecTtBa. [locTosiHHas




ABoragpo

Tennosoe paBHoOBecue. TemnepaTypa U €€ naMepeHue.
Lkana Temnepatyp Lenbcus
Mogenb wngeanbHoro rasa. OCHOBHOe YypaBHeHWe

MOJIEKYIAPHO-KUHETUYECKO TEOPUN MAeanbHOro rasa

AbBcontoTHasa  Temnepatypa Kak Mepa  cpefHeun
KMHETUYECKOW SHEprMm TensioBOro [ABWXEHUS 4YacTuy,

rasa. Lkana temnepatyp KenbBuHa

3.1.7

YpaBHeHne KnanenpoHa — MeHgeneeBa. 3akoH
[anbToHa

[[a3oBble 3akoHbl. M3onpoueccbl B maeanbHOM rase C
MOCTOSIHHLIM ~ KONIMYECTBOM  BeLUecTBa:  M30TepMma,
n3oxopa, nsobapa

3.1.9

TexHn4yeckmne ycTponctea: TepmomMeTp, bapomeTp

3.1.10

MpakTtnyeckne pabotbl. N3amepeHne maccbl BO3gyxa B
KnaccHon koMmHaTte. ccrnegoBaHue 3aBUCUMOCTU MeXay
napameTpamMun COCTOSHUS pa3peXXeHHOro rasa

3.2

OCHOBblI TEPMOONHAMUKN

3.2.1

3.2.2

3.2.3

TepmoanHamuyeckaa cuctema. BHyTpeHHAa 9Heprus
TepMoaMHAMUMNYECKON CUCTEMBI U CMNOCODbLI €€ U3MEHEHUS

KonnyectBo Tennotbl n pabota. BHyTpeHHsis aHeprus
O0[lHOAaTOMHOIO uaearnbHOro rasa

Buabl Tennonepegayn: TennonpoBOAHOCTb, KOHBEKLMUS,
n3nyyeHue. TennoémKkocTb Tena. YaoenbHasa
TEennoéMKoCTb BellecTBa. Pacyét konuyectBa TennoThbl

npu Tennonepegaye

3.24

[MepBbIM 3akOH TepMoauHamuku. [NpumeHeHue nepBoro
3aKoHa TepMOAUHaMUKK K m3onpoueccam. [padumyeckas

NMHTepnpeTaums paboTbl rasa

3.2.5

3.2.6

Tennosble MawuHbl. [lpyHUMNBI OENCTBUA  TEnroBbIX
mMawwuH. [MpeobpasoBaHus 3HeprMm B TEMOBbIX
mawmHax. KoadpduuneHT nonesHoro gencTeus (aanee —
Krn) tennoson mawwHbl. Linkn KapHo v ero K

Btopon 3akoH TepmoguHamuku.  HeobpatumocTb




npoueccos B npupoae. Tennosble  ABuraTenu.
Qkonornyeckue nNpodrnemMbl TEMNOIHEPrEeTUKN

TexHuyeckune yCTpOVICTBaZ asuraterib . BHYyTPEeHHero

3.2.7 cropaHus, 6bITOBOIN XOMOAWMBHUK, KOHAULMOHEP
lMpakTnyeckne paboThl. N3mepeHne yaoenbHON
328 TennoémKocTm
AIPErATHBIE COCTOAHNA BELECBA. ®A30BbIE NMEPEXObI
Mapoobpa3oBaHne u koHAeHcauus. Mcnapenne wu
3.3.1 KmneHve.  YpgenbHad — Tennota  napoobpasoBaHus.
3aBMCUMOCTb TemMnepaTypbl KUNEHUS OT JaBfeHUs
AbconoTHas M OTHOCUTENbHas BIAXHOCTb BO3A4yXxa.
3:3.2 HacblIwweHHbI nap
Teéppoe Teno. Kpucrannuyeckne n amopdHble Tena.
3.3.3 AHM30TPONUS CBOUCTB KpucTannos. XXugkue kpuctannbl.
3.3 CoBpeMeHHble MmaTepuarnsl
4 MnaBneHve wun kKpuctannusauus. YpaenobHaa TennoTta
33. nnaeneHus. Cy6numaums
3.3.5 YpaBHeHue Tennosoro 6anaHca
TexHuyeckne yCcTpomcTBa: FUrPOMETP U MNCUXPOMETP,
KanopumeTp, TEXHOSIOrMM MNOJSlyYEHUS] COBPEMEHHbIX
3.3.6 MaTepuanoB, B TOM 4WCNe HaHOMaTepuanoB, U
HaHOTEXHONOrnu
3.3.7 MpakTnyeckne paboTbl. IamepeHne BNaxKHOCTM BO3ayxa
4 OJNIEKTPOANHAMUKA
QJIEKTPOCTATUKA
411 OnekTpusaums Ten. OnekTpuyeckun 3apsa. [sa Buaa
o ANEeKTPUYECKNX 3apsI0B
412 MpOBOAHUKN, OUINEKTPUKN U MNOMAYNPOBOLHMKN
41 4.1.3 3aKOH COXpaHeHUs1 aNeKTPUYECKoro 3apsaa
' 414 B3anmopenctaume 3apsagos. 3akoH KynoHa
onekTpnyeckoe none. Hanps»KEHHOCTb 3MEKTPUYECKOro
4.1.5 nons. MpuHumMn cynepno3vuuun. JIMHUM HanNPsS>KEHHOCTH
3r1IeKTPMUYECKOro nons
4.1.6 Pabota cun anektpocTtatuyeckoro nond. [lloTeHuuwan.




4.2

Pa3HocTb noTeHumanos

HDOBOﬂ,HVIKVI n ON3TNTEKTPUKHN B NOCTOAHHOM

417 anekTpuyeckom none. [nanektpuyeckasi NPOHNLAEMOCTb
OIEeKTPOEMKOCTb. KoHaeHcaTop. ONEKTPOEMKOCTb
4.1.8 MNIOCKOro  KoHAeHcaTtopa.  JHeprust  3apsKeHHOro
KoHOeHcaTopa
TexHn4eckne YCTPOMCTBA: IMEKTPOCKOM, 3NEKTPOMETP,
419 anekTpocTaTuyeckas 3awuTa, 3a3emMreHne
o 3NeKTponpnbopoB, KOHOEHCATOP, KCEPOKC, CTPYWMHbIA
npuHTEpP
4.1.10 Mpaktnyeckne paboTtbl. KV3amepeHne SneKkTpoEMKOCTH

KOHOeHcaTopa

MOCTOAHHbLIN ANEKTPUYECKN TOK. TOKW B PA3JTMYHbLIX CPELOAX

Ycnosus CyleCcTtBOBaHUA NOCTOAHHOIO 3J1EKTPUYECKOro

4.2 Toka. MictouHmnkn Toka. Cuna Ttoka. [NoCTOSAHHbIN TOK
4.2.2 HanpskeHune. 3akoH Oma gns ydacTka uenm
493 OnekTpuyeckoe COMpPOTUBINEHME. YaensHoe
o COMPOTVBIIEHVE BeLLecTBa
404 MocnepoBaTtenbHoe, napannenbHoe, CMeLlaHHoe
o coeauHeHne NPOBOAHUKOB
4.2.5 PaboTa anekTpuyeckoro Toka. 3akoH [xoyns — JleHua
426 MOLLHOCTb 9f1IEKTPUYECKOrO TOKa
anekTpoaBwxkywas cuna (ganee — 3[C) n BHyTpeHHee
4.2.7 CONPOTUBNEHMNE UCTOYHNKA ToKa. 3akoH OMa ansi NonHom
(3amkHyTOWN) anekTpuyeckon uenn. Kopotkoe 3aMblikaHme
OnekTpoHHass MNpoBOAMMOCTb  TBEPAbLIX  METassioB.
4.2.8 3aBUCUMOCTb COMpPOTUBNEHUS MeTansnos oT
TemnepaTypbl. CBEPXNPOBOANMOCTb
49 OnekTpnyecknii Tok B Bakyyme. CBONCTBA 3MNEKTPOHHbIX
29 My4KOB
MonynpoBoaHUKMN. CobcrBeHHas n npumecHas
4.2.10 npoBOAMMOCTb  nonynpoBogHukoB.  CBoWcTBa  p-n
nepexoga. NonynpoBogHukoBblie NpnbopsbI
4.2.11 OreKTpuYeckum TOK B arnekTponurax.




AnekTponuTuyeckasa guccoumauns. InekTponms

4212

onekTpuyecknin Tok B rasax. CamocTosTEnbHbI U
HecaMoCTOATENbHbIN ~ pa3pan.  PasnuuHble  Tunbl

camocToaTesnibHoro paspsga. Monnus. Nnasma

4.2.13

4.2.14

TexHuyeckne ycTpoucTBa: amnepmeTp, BOMNbTMETP,
peoctaT, WCTOMHUKM TOKa, 9neKTpoHarpeBaTesibHble
nNpuBopbl, ANEKTPOOCBETUTENBbHbIE NPUOOPLI, TEPMOMETP
COMPOTUBIIEHNS, BaKyyMHbI Ouon, TepMUCTOpPbl U
doTopesncTophl, nonynpoBOHUKOBbI avoa,
ranbBaHuKa

MpakTnyeckne paboThbl. N3y4yeHne CMeLLaHHOoro
COeANHEHWSI PE3UCTOPOB.

N3mepeHne SOC uMCTOYHMKA TOKa U €ro BHYTPEHHEero

conpoTuenenns. HabniogeHne anektponmaa

11 KINACC

Koa

KoanpoBepsiemoro lMpoBepsieMble 3NeMeHTbl coaepXKaHus

aspgena
P afneMeHTa

4

ANEKTPOANHAMUKA

MAIMHUTHOE NONE. 3JIEKTPOMAITHUTHAA NHOYKUNA

4.3.1

MNocTodaHHbIE MarHuUTbl. B3anmopencteue

NMOCTOAHHbLIX MAarHUTOB

43.2

4.3

4.3.3

434

MarHutHoe none. BekTop MarHUTHOM WHAYKUMW.
MpuHuun  cynepnosvumn.  JIMHUKA ~ MarHUTHOWM
nHaykumn. KapTuHa IMHUA MarHUTHOW MHAOYKLUK
Nnons NOCTOAHHbIX MarHUTOB

MarHuTHoe none npoBoAHWKa ¢ TokoM. KapTtuHa
NMMHUA NONMA  ANVHHOIO MNPSAMOro MNPOBOAHMKA U
3aMKHYTOrO KOMbLEBOro MPOBOAHMKA, KaTyLIKA C
TOKOM. OnbIT Opcreqa. Bsanmopgencreune
NPOBOAHMKOB C TOKOM

Cwuna Amnepa, eé mogynb 1 HanpasreHue

4.3.5

Cvna JlopeHua, eé wmogynb W HarnpasrneHue.




5.1

[1BxeHne 3apsikeHHOW 4YacTuubl B OAHOPOLHOM

MarHuTtHom none. Pa6ota cunsl JlopeHua

4.3.6 fBrneHve anekTpoMarHUTHOM UHAOYKLUK
4.3.7 [MoTOK BEKTOpa MarHUTHOW MHAYKUUK
o0C NHOYKUMN. 3aKOH  3neKTpOMarHUTHOM
4.3.8 nHaykummn dapages
BuxpeBoe anektpudeckoe none. 90C mHAyKumMM B
4.3.9 NPOBOAHUKE, OBWXYLLEMCHA NOCTynaTtefibHo B
OAHOPOAHOM MarHUTHOM nose
4.3.10 MpaBuno JleHua
MHaykTMBHOCTE. ABneHne camoumngykumn. JLOC
4.3.11 caMOMHAYKLMW
4.3.12 OHeprns MarHUTHOIo NOJSA KaTyLIKN C TOKOM
4.3.13 OneKkTpoMarHMTHoe nose
TexHuyeckne YCTPOUCTBA: MNOCTOSHHbIE MarHuThI,
4.3.14 3MeKTpoMarHuTLl,  anekTpoasuratens, YCKopuUtenu
3NeMeHTapHbIX YacTuL, MHOYKUMOHHAs NeYb
MpakTnyeckne padboTbl. I3y4eHne MarHUTHOro nons
KaTylwkn C TOKOM. MWccneposaHne [OencTBusS
4.3.15 NMOCTOSIHHOrO  MarHMTa Ha pPaMKy C  TOKOM.

NcecnepgoBanne ABNEHUs 31IEKTPOMarHMTHOM
NHOYKUMK

KONEBAHNA N BOIHbI

MEXAHUYECKUNE N SNEKTPOMAIHUTHBIE KONNEBAHNA

KonebaTtenbHasa cuctema. CBobogHble konebdaHus.

51.1 MapmoHnyeckne konebaHumda. [lepuoa, 4acToTa,
amnnutyga u gasa konebaHun
51.2 MpyXuUHHbIN MasgTHUK. MaTemaTnyeckum MasiTHUK
YpaBHeHue rapMOHNYECKUX KonebaHun.
51.3 KnHematmnyeckoe w©  guMHaMuU4eckoe  ornucaHue
KonebaTtenbHOro ABMXEHUS
lMpeBpalieHne 3Heprm  NpuU  rapMOHUYECKUX
514 konebaHnax. CsaA3b  amMnnuTygbl  korebaHum

NCXOOHOW BEMMYMHBI C aMnnuTyaamm konebaHunm eé




CKOPOCTM U YCKOPEHUs

5.1.5

KonebaTenbHbIN KOHTYP. CeobogHble
3NEeKTpOMarHnTHole  KonebaHuna B vaeanbHOM
konebaTenbHOM  KOHType.  AHanorua  mexay
MeXaHU4YeCKNMM n 9NEKTPOMAarHUTHbIMM

konebaHnamu. dopmyna TomMcoHa

5.1.6

51.7

51.8

5.1.9

3akoH CcOXpaHeHWst 3HeprMm B  MAeanbHOM
konebaTenbHOM KOHType

BbIHy>XOEHHbIE MexaHuyeckue konebaHus.
PesoHaHc. PesoHaHcHas kpuBad. BblHY)XOEHHble
3NeKTpoMarHUTHble KonebaHus.

lMepemeHHbIN TOK. CvHycouaanbHbIN NepeMeHHbIN
TOK.

MoLLHOCTE MepeMeHHOro Toka. AMNNUTygHoe W

,D,eVICTBy}OU.lee 3Ha4YeHne CuJibl TOKa U HanpsXXeHnsa

5.1.10

TpaHcdopmaTtop. [lpomsBoncTeBo, nepefjadya w
notpebnexHune 3ANeKTpuyeckomn 3Hepruu.
Jkonornyeckme pUCKN npwu Npoun3BOACTBE
anekTpuyeckon aHeprmn. KynbTypa MCnonb30BaHuUs

3M1EKTPO3HEPIrM B NOBCEAHEBHOM KN3HU

5.1.11

5.1.12

TexHuyeckune yCcTponcTBaa: cencmorpad,
3MEKTPMUYECKMI 3BOHOK, NTMHUN dneKTponepenay

MpakTnyeckne paboThbl. WccneposaHne
3aBMCMMOCTM nNepuoda manbix konebaHui rpysa Ha
HUTM OT OfAWHbl  HUTM M Maccbl rpysa.
MccnepgoBaHne nepemMeHHOro TOoka B uUenu u3
nocrnegoBaTenbHO COEAMHEHHBIX KOHAEeHcaTopa,

KaTyLLKu 1 pe3ncTopa

5.2

MEXAHUYECKNE U SNTEKTPOMAIHUTHBIE BOJIHbI

5.2.1

5.2.2

MexaHu4yeckme BOMHbI, YCMOBUS PacnpoCTpaHeHus.
Meproa. CKOpPOCTb pacnpocTpaHeHus W AnuvHa
BOIHbI. [lonepeyHble 1 NPoAoNbHbIE BOMHbI

WHTepdepeHuma v gudpakums MexaHU4eCcKux

BOJIH




5.2.3

524

3Byk. CkopocTb 3ByKa. 'pOMKOCTb 3BYyKa. BbicoTa
ToHa. Tembp 3ByKa

OreKkTpOMarHUTHble BOSHbI. YCMNOBUA U3MyYeHUs
3MEKTPOMAarHUTHbLIX BOSMH. B3anmHas opwueHTauus
BekTopoB E, B 1 v B 3anekTpoMarHUTHOW BOSIHE B

BaKkyyme

5.2.5

5.2.6

CBoWCTBa 3NEKTPOMArHUTHbIX BOJSIH: OTpaXkeHue,
npenomnexve, nonsipusauus, Andpakuums,
nHtepdepeHumnss. CKOpOCTb  3NEKTPOMAarHUTHbIX
BOJTH

LUkana ANEeKTPOMarHnTHbIX BOJIH. an/IMeHeHI/Ie

ANIEKTPOMarHMTHbIX BOJIH B TEXHUKE U 6bITy

5.2.7

5.2.8

MprHUMNbI paguocBNa3n n TeneBnaeHus.
Paguonokauusi. OnekTpomMarHUTHOe 3arpsi3HeHue
oKpyXatoLien cpeapbl

TexHuyeckune yCTPOWNCTBa: My3blKanbHble
WHCTPYMEHTbI, YNbTpa3ByKoBasi [OuarHOCTUKa B
TEXHUKE W MeauuuHe, pagap, PaavonpUEMHUK,

TEeneBun3op, aHTeHHa, TenedgoH, CBY-neub

5.3

HH#HPar###HOIMTUKA

5.3.1

5.3.2

MpamonuHenHoe pacnpocTpaHeHWe cBeTa B
of4HopoaHon cpege. Jlyd ceeTa
OTpaxeHne cBeTa. 3akOHbl OTpPaXXeHusi cBeTa.

MocTpoeHue n3obpaxeHni B NIIOCKOM 3epKkarne

5.3.3

lMpenomneHne ceeTa. 3akoHbl MPErioMreHusl CBeTa.
ABCONIOTHLIN NoKasaTerb NPenoMIeHns
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5.3.5

[MonHoe BHyTpeHHee oTpaxeHve. [NpenenbHbIA yron
MOSIHOrO BHYTPEHHEro OTpaKeHns

[Oucnepcus ceeta. CnoxHbIM coctaB 6enoro ceeta.
Liset

5.3.6

Cobupatowme un paccemBarowme InUH3bl. TOHKas
nnH3a. POKyCcHoe pacCcTosHME WU onTMyeckas cuna
TOHKOW nuH3bl. [locTpoeHne un3obpaxeHui B
cobuparowmx 1n paccemBarowmx nuHsax. dPopmyna




TOHKOW INMH3bI. YBenu4eHne, gaBaemoe rmH30om

5.3.7

Mpenensl NPUMEHNMOCTM FreOMEeTPUYECKON ONTUKN

5.3.8

5.3.9

NHTepdepeHuma ceeta. KorepeHTHble WUCTOYHUKM.
YcnoBusi HabnoaeHNss MakCMMYMOB Y MMHUMYMOB
B  UHTepdEepeHUMOHHON  KapTUHe  OT  OBYX
CUHA3HbIX KOrepeHTHbIX MICTOYHUKOB

Oudppakums ceeta. [OudpakumoHHaa peLuéTka.
Ycnosue HabnwogeHusa rnaBHbIX MakCUMyMOB Mpu
nageHun MOHOXPOMaTU4EeCKOro cBeTa Ha

AN PAKUNOHHYHKO peLleTKyY

5.3.10

Monspusauma ceeta

5.3.11

TexHn4yeckne YyCTPOUCTBA: OYKM, nyna,
dooToannapart, NPOEKUNOHHbIM annapaT, MUKPOCKOTT,
Teneckor, BOSIOKOHHasi OMNTUKa, AndpakunoHHas

peléTka, nonspons

5.3.12

MpakTtnyeckne paboTtbl. M3mepeHne nokasaTtens
NpenoMIeHus. WccnenosaHue CBOWCTB
n3obpaxeHun B nuH3zax. HabniogeHne agmcnepcumn
cBeTa

QNEMEHTbI CMELMANBHOW TEOPUWN OTHOCUTENBHOCTU

rpaHI/ILl,bI NPUMEHUMOCTHU KNacCM4eCcKon MeXaHUKMU.

MocTtynathl Teopum OTHOCUTENbHOCTMU:
61 WHBAapMaHTHOCTbL MOAynsi CKOpOCTM cBeTa B
BaKyyme, NPUHUMMN OTHOCUTENBHOCTN OWHLUTENHA
6 OTHOCUTENBHOCTL OAHOBPEMEHHOCTUN. 3ameaneHme
6.2 BPEMEHU N COoKpaLLeHne ANUHbI
6.3 OHeprvs 1 nmnynbc cBOOOAHON YacTuLbl
CBA3b Macchbl C 9HEpPruen n MMNynbLCoM cBOBOLHOM
64 YacTuubl. AHEprma Nokosi cB06OAHOM YacTULbI
7 KBAHTOBAA ®UN3NKA
QNEMEHTbLI KBAHTOBOW OMTUKN
doToHbl. Popmyna lMnaHka cBsA3M 3Heprum poToHa
7 714 C ero 4acToTon. QHEPrns U UMMYNbC POTOHA
7.1.2 OTKpbITME M UccnegoBaHue goToadpdekta. OnbIThl




A.l". CtoneTtoBa. 3akoHbl poToadhdekTa
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7.1.5

7.1.6

YpaBHeHne OnHWTENHa ana  doToaddekTa.
«KpacHas rpaHuua» otoaddexTa

[aBneHune ceeta. OnbiThl .H. Jlebenesa
XnmMmuyeckoe gencrteue ceeTa

TexHuyeckune YyCTPOUCTBA: OTO3NEMEHT,

doToaaTtymk, conHevHas 6atapes, ceeToanos

7.2

7.2.1

7.2.2

CTPOEHME ATOMA

Mogenb atoma TomcoHa. OnbiThl Pe3epdopaa no
nccnegoBaHuio CTpoeHns atoma. NnaHeTapHas
MOAenb aToma

Moctynatel bopa. WsnydeHve wun nornoweHue
dOTOHOB Mpu nepexofe atoma C OOHOro YPOBHS
3Heprmn Ha gpyron. Bwugbl cnektpoB. Cnektp

YPOBHEW aHeprum aToma Bogopoaa

7.2.3

BonHoBble cBoucTBa 4acTtuu. BonHbl ge bpounns.
KopnyckynsipHo-BonHoBOM ayanu3m. [Oudopakums

3/1EKTPOHOB Ha KpucTannax

7.2.4

7.2.5

7.2.6

CnoHTaHHoe n BbIHY>KAEHHOE N3rny4yeHue.
YcTponcTeo n npuHumn paboTbl Nasepa

TexHuyeckne yCTpoUCTBA: CNeKTpanbHbI aHanms
(cnekTpockon), nasep, KBAHTOBbLIN KOMMNbIOTEP

MpakTnyeckne pabotbl. HabnogeHme nuHenyaToro

crnekTpa

7.3

ATOMHOE AQPO

7.3.1

7.3.2

7.3.3

MeToabl HabnoaeHus 7 permcTpaumm
arNeMeHTapHbIX YacTuL

OTkpblTME paguoakTuBHocTU. OnbiThl Pesepdopaa
no  onpedeneHvio  coctaBa  PaavOaKTUBHOIO
n3nyvyeHus. Cpownctea anba-, 6eta-, ramma-
nanyvyeHus. BnuaHve pagnoakTMBHOCTUM Ha >XuBble
OpraHu3mbl

OTKkpbITME NPOTOHAa W HeuTpoHa. HyknoHHas
mogenb sigpa [enseHbepra — lKBaHeHko. 3apsg




aapa. Maccooe 4ncrno agpa. 3otonebl

7.34

Anbda-pacnag. OnEKTPOHHbIA M NO3UTPOHHbLIN
6eTa-pacnag. Mamma-nsnyyeHue. 3akoH

paanoaKkTMBHOro pacnaja

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

OHeprns CBA3WN HYKMOHOB B sape. AaepHble curbl.
[edekT maccol agpa

AnepHble peakumn. [leneHne n cuHTes aaep
AnepHbln  peaktop.  TepMOsiAEpPHbIN  CUHTES.
Mpobrnembl M NepcnekTuBbl SOAEPHON SHEPreTUKM.
OKonornyeckme acnekTbl SAEPHON SHEPreTUKN
onemeHTapHble 4acTtuubl. OTKpbITUE NO3UTPOHA.
dyHaameHTanbHble B3anMOAENCTBUS

TexHnyeckne ycTpoucTea: [JO3UMMeETp, Kamepa

BunbcoHa, agepHbIn peaktop, aToMHas 6omba

7.3.10

8.1

Mpaktnyeckne pabotbl. WccnepgoBaHne TPEKOB
YacTu (no rotoBbIM hoTorpadunsm)

AJIEMEHTbI ACTPO®UNINKA

Bua 3BésgHoro Heba. Cos3Be3gusi, Apkue 3BE3abl,

nNnaHeTbl, X BUANMOE OBUNXEHNE

8.2

8.3

ConHevyHaa cuctema. [MnaHeTbl 3eMHOW TpPynnbl.
[MnaHeTbl-rnraHTbl U UX CMYTHUKW, KaprmMKOBbIE
nnaHeTbl. Manbie Tena ConHeYyHoW cucTeMbl

ConHue, dotocdepa un atmocodepa. ConHevHas
aKTUBHOCTb

8.4

NcTouHuk sHeprum ConHua u 3B€34

8.5

8.6

3BE30bl, WX OCHOBHbIE XapaKTEPUCTMKL: Macca,
CBETMMOCTb, pagunyc, TemnepaTypa, nx B3aMmMoCBsi3b.
[unarpamma «cnekTpanbHbIA Knacc — CBETUMOCTbY.
3Bé3abl rnaBHOM nocnenoBaTenibHOCTU.
3aBUCMMOCTb «Macca — CBETUMOCTbY AN 3BE3[,
rmaBHOW NOCNeaoBaTenbHOCTU

BHyTpeHHee  cTpoeHve 3Bé34. CoBpeMeHHble
NPEACTaBNEHNs O MPOUCXOXKAEHUM W 3BOMHOLMK

ConHua v 3Bé3Aa. ATanbl XXNU3HW 3BE3A




8.7

MneyHbin [yTe — Hawa [Manaktuka. CnvpanbHas
CTpyKTypa [anaktuku, pacnpegerneHve 3Beé3fg, rasa
n nbinn. [lNonoxeHne w pBwxkeHne ConHua B
Manaktuke. lnockaa u cepuyeckas nogcucTemsl

[FTanakTukn

8.8

8.9

Tunbl ranaktmk. Paguoranaktukm un  KBasapbl.

YépHble ablpbl B sApax ranakTtuk

BceneHHas. PacwwupeHune BceneHHon. 3akoH
Xabbna. PasberaHue ranaktuk. BospacTt n paguyc
BceneHHon, Teopua bonbwworo B3pbiBa. Mogenb

«ropsdven BceneHHon». PenukToBoe nanyveHve

8.10

MacwTabHas CTPYKTYypa BceneHHon.
MeTaranakTtuka. HepelwéHHble npobnemsl

acTPOHOMMUU
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