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NOACHUTEJNIbHASA 3AMMUCKA

Mporpamma no ¢u3anke 6a30BOr0 ypoOBHS Ha YPOBHe cpegHero obuiero
obpasoBaHuna paspaboTaHa Ha OCHOBE MONOXeHun K TpeboBaHW K pesynbTaTtam
OCBOEHNSA OCHOBHOW 0B6pasoBaTenbHOM nporpaMmel, npeactaeneHHbix B PrOC COO, a
Takke C Yy4éTom cbepepanbHon paboyen nporpamMbl BOCMAMTAHUA U KOHLUENUUK
npenogaBaHus y4yebHoro npegmeta «®Puanka» B obpasoBaTesbHbIX OpraHM3auusax
Poccurickon ®epepaunn, peanmsyrolmx OCHOBHblIE 06pa3oBaTesibHble NPOorpaMmmbI.

CopepxaHue nporpammbl  No  ¢uU3MKe HanpasfieHo Ha dopMuUpoBaHmne
€CTeCTBEHHOHAY4YHON KapTuHbl Mupa oby4atrowmxca 10—11 knaccoB npu obyveHun mnx
u3nke Ha 06a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEATENbHOCTHOMO MoAxoAa.
Mporpamma no duamke cooTtBeTcTBYeT TpeboBaHuam PrOC COO k nnaHupyeMbiM
NNYHOCTHBLIM, MpeaMETHbIM W MeTanpeaMeTHbIM pesynbTaTtaMm oby4vyeHus, a Takxe
yunTbiBaeT HeOoOXOOAMMOCTb peanu3auuMm MexXnpeaMeTHbIX CBA3en (usmkn  C
€CTeCTBEHHO-Hay4YHbIMM y4ebHbiMM NpeameTamu. B Hel onpenensitoTcsi OCHOBHbIE
uenu usyyeHms U3MKM Ha ypoBHe cpefHero obuiero obpasoBaHus, NiaHUpyemble
pe3ynbTaTbl OCBOEHUS Kypca (U3UKK: JIMYHOCTHbIE, MeTanpegMeTHble, npeaMeTHble
(Ha 6a3o0BOM ypOBHE).

Mporpamma no cusnke BKIOYAET:

e MNlaHUpyeMble pe3ynbTaTbl OCBOEHMSA Kypca pu3nkm Ha 6a3oBOM ypOBHe, B

TOM yucne npeamMeTHble pe3ynbTaTthl NO rogam obyyeHus;

e copaepxaHue yvyebHoro npegmeTta «dPnsmka» no rogam odbyyeHus.

dun3unka Kak Hayka o Hambonee obLINX 3aKOHaX NPMPOAbI, BbICTyNasi B KayecTse
yyebHOro npegmeTa B LUKOME, BHOCUT CYLLECTBEHHbLIN BKNag B CUCTEMY 3HaHMn 06
okpyxawouwem mupe. LkonbHbIM KypCc u3MkM — cuctemoobpasywowmin  ong
€CTeCTBEHHO-Hay4HbIX Y4ebHbIX NpeaMeToB, MOCKOMbKY (PU3NYECKME 3aKOHbI fnexart B
OCHOBE TPOLIECCOB W SABIMEHUA, W3YyYaeMbIX Xumuen, 6uonormen, uU3nMYeckon
reorpacuen n actpoHomuen. Mcnonb3oBaHne n akTMBHOE MPUMeEHeHME r3nyYecknx
3HaHWM onpefendeT XapakTep W passBuTMe pasHoobpasHbiX TexHonorunm B cdepe
9HepreTukn, TpaHCMNOpTa, OCBOEHUS KOCMOCa, MOSlyYEHUS HOBbIX MaTepuarnoB C
3ajaHHbIMM cBoOMCTBaMW U Opyrux. M3yyeHne U3MKM BHOCUT OCHOBHOW BKMag B
opMMpOBaHNE €CTECTBEHHOHAYYHOW KapTUHbI Mupa oby4atoLmxcs, B opM1MpoBaHue
YMEHUA MPUMEHATb HayYHbIW METOA MNO3HAHWUS MPU  BbIMNOHEHUM UMK  YYEOBHbIX
ncecnegoBaHuUN.

B ocHoBy Kypca du3nku Ons ypoBHS cpefHero obuwiero obpasoBaHUsA MOnoOXeH
psa naen, KoTopble MOXHO paccMaTpuBaTh Kak MPUHLUMMbI €10 NOCTPOEHUS.

Udess uenocmHocmu. B COOTBETCTBUM C HEW KypC SBMASIETCS JOrMYecKu
3aBEPLUEHHBbIM, OH COAEPXWUT MaTepuan M3 BCeX pasgenoB (PU3MKK, BKNOYAET Kak
BOMPOChI KITACCUYECKOMW, TaK U1 COBPEMEHHON (PU3NKN.

UNdes ceHepanu3ayuu. B coOTBETCTBUM C HeW MaTtepuan Kypca uankm
06beMHEH BOKpYr dmnsnyeckmx teopuin. Begyuwimm B Kypce siBnsietcs doopmMmpoBaHmne
npeacTaBnNeHNn O CTPYKTYPHbIX YPOBHAX MaTtepuu, BeLecTBe 1 Nore.



Udess eymaHumapu3ayuu. E€é peanusauua npegnonaraeT MCNoNb3oBaHWE
ryMaHuTapHoro noteHyuana pusamyeckon Hayku, OCMbICIIEHNE CBA3WN Pa3BUTUA PU3NKK
C pasBuTMeM obwecTBa, a TakKke C MUPOBO33PEHYECKUMU, HPABCTBEHHLIMU U
3KOMornyeckumMmm npobnemamum.

Udes npuknadHou HarnpasneHHocmu. Kypc du3nku npegnoniaraet 3HakOMCTBO C
LUMPOKUM KPYFrOM TEXHUYECKUX N TEXHOMOrMYECKUX MPUMNOXEHUA U3YYEHHbBIX TEOPUN U
3aKOHOB.

UNdess asKonozusayuu peanusyeTcsd MNOCPeACTBOM  BBeLEHUS  3reMeHTOB
copepXaHusi, MOCBALLEHHbBIX 3KONOrM4eckum npobnemam COBPEMEHHOCTU, KOTOpble
CBSA3aHbl C pasBUTMEM TEXHUKM M TEXHOMOrM, a Takke obcyxaeHna npobrem
paunoHanbHOro NPUPOaONONbL30BaHUSA N IKONOrM4eckon 6e3onacHoOCTu.

CTepXHeBbIMM anemMeHTamn Kypca U3MKM Ha YpOBHE cpedHero oobuiero
obpasoBaHunsa aABnsTCA dusndeckme Teopun (chbopmmpoBaHue npeacTaBrieHnn o
CTPYKTYpe MNOCTPOEHUA (OU3NYECKON Teopuu, PO doyHOaMEHTasbHbIX 3aKOHOB W
NPVHUMMOB B COBPEMEHHbIX MpeAcTaBNeHUsX O NpupoAe, rpaHuuax MpUMEHUMOCTU
Teopun, ANs OnMcaHnsi eCTECTBEHHO-HAY4YHbIX SIBIIEHUI U NPOLLECCOB).

CncteMHO-OeATENbHOCTHBIM NOAX0A4 B Kypce (hm3nkn peannsyeTcsa npexae Bcero
32 CYET opraHM3auMm SKCNepUMEHTanbHOW AeATenbHOCTM oby4datowmxcsa. [Ons
6a30BOro ypoBHSA Kypca U3UKM — 3TO WCNOSMb30BaHME CUCTEMbl (POHTaNbHbIX
KpaTKOBPEMEHHbIX 3KCNEPUMEHTOB N nabopaTopHbIX paboT, KOTopble B NporpaMmme no
dun3mke o0beaNHEHbI B OOLLMIA CIIMCOK YY4EHNYECKMX NpaKTU4ecknx paboT. BelgeneHve
B YKasaHHOM nepeyHe nabopaTopHbix paboT, NpOBOAMMbBIX OS11 KOHTPOMNSA U OLIEHKM,
OCyLLleCTBNAETCA y4yacTHMKamMm obpasoBaTesibHOro npowuecca ncxoast 3 ocobeHHocTemn
NNaHMpoOBaHMA W OCHalleHuss kabuHeTa msmkn. [lMpn 3Ttom obecneunBaeTca
oBnageHve oOy4yawWUMMCA  YMEHMAMUM  MPOBOAUTb  KOCBEHHblE  U3MEepeHus,
nccnegoBaHUs 3aBUCUMOCTEN  (PU3NYECKUMX BESIMMMH UM NOCTAHOBKY OMbITOB MO
npoBepKe NPeasoXXeHHbIX MMnoTes.

Bonbloe BHMMaHve yoensieTcs pelleHuo PacyYETHbIX U KauyeCTBEHHbIX 3ajaud.
Mpn aTOM ANA pacyéTHbIX 3agad NPUOPUTETOM SABMSKOTCA 3adayn C SIBHO 3adaHHOM
U3n4ecko  Moaenblo, MO3BOMAKOLWME  MPUMEHATb  M3YYEHHble  3aKOHbl U
3aKOHOMEPHOCTU KaK M3 OOHOro pasfgerna Kypca, Tak U UHTErpupysa 3HaHuUs U3 pasHbiX
pasgenos. [JNs kKa4eCTBEHHbIX 3a4a4 NPUOPUTETOM SABMSIOTCS 3a4aHust Ha 06bsicHeEHMe
NpoTeKaHUs PU3NYECKMX SBMEHUA N NPOLECCOB B OKPYXXalOLWEN XU3HKU, Tpebytowme
BblObOpa on3nyeckon Mmogenu Ansg cutyaumm npakTMKo-opueHTUPOBAHHOMO XapakTepa.

B cootBetctBUM Cc TpeboBaHmsamu OrOC COO k maTepuanbHO-TEXHUYECKOMY
obecnedyeHunto ydebHoro npouecca 6a30BbiM YypOBEHb Kypca (PU3NKM Ha YpOBHE
cpegHero obuwero obpasoBaHUs [[O/MKEH U3y4aTbCA B YCMOBUSX NpPeaMeTHOro
kabnHeTa U3NKM WM B YCMOBUSX WHTErpUpOBaHHOrO KabuHeTa npegmeToB
€CTEeCTBEHHO-Hay4yHOoro umkna. B kabuHeTe du3nkm O0mMKHO OblITb Heobxoanmoe
nabopartopHoe obopyanoBaHWe ANs BbINOSIHEHWST yKa3aHHbIX B nporpamme no dousuke
YYEHUYECKNX NPaKTUYECKNX paboT 1 4eMOHCTpaumnoHHoe obopyaoBaHme.

[emoHcTpaumoHHoe obopyaoBaHue hopmmnpyeTcs B COOTBETCTBMM C NPUHLUMNOM
MUHUMarnbHONW AO0CTAaTOMHOCTM U obecneymBaeT MOCTAHOBKY MEPEYUCHEHHbIX B
nporpamme no uU3MKe KIHYEBLIX OEMOHCTpauMi Ons MUCCNeAoBaHUs M3y4YaeMblX
ABNEHNA N NPOLIECCOB, 3MMUPUYECKUX U DYHAAMEHTArNbHbLIX 3aKOHOB, X TEXHUYECKNX
NPUMEHEHNIA.



JlabopatopHoe ob6opygoBaHne ANA  YYEHUYECKMX  MpakTudecknx  pabor
dopMupyeTca B BUAe TeMaTUYeCKnxX KOMMMEKTOB U obecneynBaeTca B pacyéte ogHOro
KOMMNnekTa Ha pAByx oby4vawowmxcsa. TemaTudeckne Komnnektol nabopaTtopHOro
obopyaoBaHust [OMKHbl  OblITb  MOCTPOEHbl Ha  KOMMMEKCHOM  MCMOSfIb30BaHUN
aHanoroBbIX N LUNPOBLIX NPUOOPOB, a Takke KOMMbIOTEPHBIX U3BMEPUTESBbHbIX CUCTEM
B BuAe uMdpoBbLIX nabopatopui.

OCHOBHbIMM LIENAMU N3yYEHNA PU3NKN B 0bLeM obpasoBaHUM ABAIOTCA:

e dopmuMpoBaHNE NHTEPECA N CTPEMITEHMS 0BYYaIOLWNXCH K HAYYHOMY U3YYEHUIO

Npupoabl, pasBuUTUE NX UHTENNEKTYarbHbIX U TBOPYECKMX CNOCOBHOCTEN;

e pasBuUTME MpeAcTaBfeHWn O Hay4YHOM MeTode MNO3HaHWA U opmmnpoBaHue
nccneaoBaTenlbCKOro OTHOLEHUS K OKPY>KaloLWMM ABNEHUSM;

e (opmMMpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pes3yfnbTarta U3y4YeHUs OCHOB
CTPOEHUSA MaTepun 1 pyHaamMeHTarnbHbIX 3aKOHOB OU3NKN;

e dopmMpoBaHNE YMEHUIN OOBACHATDL ABNEHUSA C UCNOSb30BaHMEM (PU3MYECKNX
3HAHUIN N Hay4YHbIX JOKa3aTenNbCTB;

e dopmupoBaHMEe MpeacTaBneHnn O ponu U3NKM ANS  pasBUTUS  ApYyrnx
€CTECTBEHHbIX HAaYK, TEXHUKN N TEXHOSOTUN.

[ocTwxkeHne 3TuX Uenen obecneynmBaeTca pelleHneMm cregylwmux 3agjad B

npoLecce n3y4yeHus Kypca usnkm Ha ypoBHe cpeaHero obwero obpasoBaHus:

e npunobpeTteHne cUCTEMbl 3HaAHUM 00 OBWMX PUBNYECKMX 3aKOHOMEPHOCTSX,
3aKoHax, TeopusiX, BKMOYash  MEeXaHuKy,  MOMEKYNSAPHY  (pusuky,
9NEKTPOANHAMMUKY, KBAHTOBYIO (PU3NKY N 3rIEMEHTbI aCTPOU3MNKN;

e dopmMupoBaHNE YMEHUI MPUMEHSTb TeopeTudeckme 3HaHusa Ang o6bsACHeHUs
PU3NYECKMX SBMIEHUIN B Npupode v ANs NPUHATMS NPaKTUYECKUX peLleHun B
NOoBCEAHEBHOW XU3HU;

e OCBOEHMEe CrnocoboB pelleHns pasnuyHbiXx 3ajay C $SBHO 3a4aHHOM
dm3ndeckon Mopenbl, 3agad, nogpasymeBalOLLUMX  CaMOCTOSTESIbHOE
co3gaHne n3ndecKkon Moaenu, agekBaTHOM YCroBUSAM 3agauu;

e MOHWUMaHWe {U3NYECKNX OCHOB M MPUHUMNOB [OEWCTBUA TEXHUYECKUX
YCTPONCTB M TEXHOMOIMMYECKMX MNPOLECCOB, UX BIUSHUSA Ha OKPYXaloLLyHo
cpeqny;

e OBfnageHue MeToAaMn CaMOCTOSITENbHOMO MMaHUPOBaHMA W MNPOBEAEHUS
PUINYECKMX IKCMEPUMEHTOB, aHanu3a W WHTepnpeTauMm MHOPMaLmK,
onpeneneHns 4OCTOBEPHOCTM NOJTYYEHHOro pe3ynbrara;

e CO3daHMe YCMOBUM NSt pas3BUTUS YMEHUM NPOEKTHO-UCCNenoBaTeNbCKON,
TBOPYECKOW AEATENbHOCTMW.

Ha wu3syyeHne usnkn (6a3oBbI ypoBEHb) Ha YPOBHE cpegHero ooduiero
obpasoBaHus otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hegeno), B 11
knacce — 68 YacoB (2 yaca B Hegeno).

Mpepnaraembin B nporpamme no uanke nepevyeHb nabopaTopHbIX U
npakTuyecknx paboT ABNsSieTCS pPeKoOMeHOOBaHHbIM, Yy4yuTenb Aenaet  Bblbop
npoBegeHnss nabopaTopHbiXx paboT M OMbITOB C  YYETOM  UHOUBMAOYaNbHbIX
ocobeHHoCcTen oby4vatoLmxcs.



COOEPXAHUE OBYYEHUA
10 KIACC

Paspgen 1. ®u3uka n metoabl Hay4YHOro NO3HaHUA

dusnka — Hayka o npupoge. HayyHble MeToabl MO3HAHUA OKpyXatollero mupa.
Ponb akcnepumeHTa M Teopum B npouecce MNO3HaHWUS MNpuMpodbl. OKCNEepUMEHT B
dumsmke.

MopgenupoBaHue uU3aNdecknx SBNEHUM W MpPoLEeccoB. HayyHble rmnoTessbl.
®dunsnyeckne 3akoHbl M Teopun. [paHMubl NPUMEHUMOCTU (PU3MYECKUX 3aKOHOB.
MpuHUMN cooTBETCTBUSA.

Ponb 1 mecto puankmn B popMmpoBaHnn COBPEMEHHON HaYy4YHOW KapTUHLI MUpa, B
NnpakTU4ecKon OesaTenbHOCTH Noaen.

LemoHcmpayuu

AHanoroBble 1 UMAPOBLIE N3MEPUTESbHbBIE NMPUOOPLI, KOMMNBIOTEPHbIE AATYMKMN.

Pasgen 2. MexaHuka

Tema 1. KuHemamuka

MexaHnyeckoe pgBwxkeHne. OTHOCUTENBHOCTb MEXAHUYECKOrO  OBMXKEHUS.
Cuctema oTcuéTta. TpaekTopusi.

lMepemelueHne, CKOpOCTb (CpedHsii CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOpPEHME MaTepManbHOM TOYKN, X NPOEKLUN HA OCU CUCTEMbI kKoopAanHaT. CrnoxeHune
nepemeLLeHNn 1 CriokeHne CKOpPOCTEN.

PaBHOMEPHOE W pPaBHOYCKOPEHHOE MNPSAMOSNIMHENHOE [OBWXeHue. [padumkm
3aBMCUMOCTWN KOOPAMHAT, CKOPOCTWU, YCKOPEHUS, NYTU U nepemeLleHns maTepuanbHomn
TOYKN OT BPEMEHMW.

CeBobogHoe nageHue. YckopeHne cBob0aHOMro nageHus.

KpuBonuHenHoe gBwxeHue. [ABMKeHME mMaTepuanbHOM TOYKM MO OKPYXXHOCTU C
NMOCTOSIHHOM MO MOAYS0 CKOPOCTLIO. YrnoBasi CKOPOCTb, NIMHENHAsA CKOpoCTb. MNepuoa n
yacTtoTa obpalleHus. LleHTpocTpeMnTenbLHOE YCKOPEHHME.

TexHnyeckne ycTtponctea M NpPakTUYECKOE MPUMEHEHME: CNUAOMETP, ABMXKEHME
CHapsiAoB, LenHble U peMEHHbIE Nepedayun.

LemoHcmpayuu

Mogenb cuctembl OTCYETA, WNKOCTPAUMS KUHEMATUYECKUX XapPaKTEPUCTUK
ABVKEHUS.

MpeobpasoBaHne ABMKEHUI C UCMONb30BaHMEM MPOCTbIX MEXAHNU3MOB.

MageHue Ten B BO34yXe U B pa3pexXeHHOM NpOCTPaHCTBe.

HabniogeHne pgBwxeHust Tena, OpPOWEHHOro nog YrinoM K TFOPU3OHTY U
rOPU30HTanNbHO.

M3mepeHune yckopeHusi cBob6ogHOro nageHust.

HanpaBneHune ckopocTu nNpu ABMXEHUN MO OKPY>KHOCTMW.

YueHuyeckul akcrniepumeHm, nabopamopHslie pabomsi

M3yyeHne HepaBHOMEPHOro [OBWXEHUS C Lenblo onpeneneHns MrHOBEHHOW
CKOPOCTMW.



MccnegoBaHve  COOTHOLWIEHUS  MeXxay NyTaAMKU, MNPOWMAEHHbIMWM  Tenom  3a
nocrnegoBaTesibHble paBHbIE NPOMEXYTKN BPEMEHU MPU paBHOYCKOPEHHOM OBWXXEHUN C
HayanbHOW CKOPOCTbIO, PAaBHOW HYIHO.

M3ydeHne OBMXEHUS LWapuKa B BA3KOW XXUOKOCTH.

M3yueHune gBmxeHusa Tena, 6poLeHHOro ropu3oHTanbHo.

Tema 2. [JuHamuka

MpuHumnn oTtHocutenbHocTn Manunes. lNepsbin 3akoH HbloTOHA. MHepunanbHble
CUCTEeMbl OTCHETA.

Macca Tena. Cuna. lNpuHumn cynepnosvuun cun. Btopon 3akoH HbloToHa ans
MaTepuanbHOW TOYKU. TpeTun 3akoH HbloToHa Ans MaTtepuanbHbIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna TsxecTu. [epBas KoCMUYeckas CKOpoCTb.

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

TpeHve. Buabl TpeHus (MokKos, CKOMbXeHus, kadeHus). Cuna TpeHus. Cyxoe
TpeHne. Cuna TpeHUs CKOMbXEHNA U cuna TpeHna nokod. KoadpdpuumneHT TperHnda. Cuna
COMNPOTUBNEHNA MPU ABMXKEHUM TeNa B XXUOKOCTU UK rase.

lMocTynaTtensHoe 1 BpallaTenbHoe ABMXKeHWe abCcosnoTHO TBEPAOro Tena.

MoOMEHT cunbl OTHOCUTENBbHO OCUK BpalleHus. neyo cunbl. YcnosBua paBHoOBeCUS
TBEpLOro Tena.

TexHu4eckne yCcTponcTea u npakTnyeckoe npuMeHeHune: NoLLWNNHUKK, OBUKEHNe
NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcmpayuu

ABneHne nHepumn.

CpaBHeHne Macc B3anMOLeNCTBYOLLMX Ter.

BTopon 3akoH HbtoToHa.

N3amepeHune cun.

CnoxeHue cun.

3aBUCMMOCTb CUIbl YNIPYrocTn OT Aecopmaunn.

HesecomocTb. Bec Tena npu ycKopeHHOM NoabEME U NageHuu.

CpaBHeHUne cun TpeHUst NOKOS!, KAYeHNS N CKOSTbXKEHMUS.

Ycnosusa pasHoBecusi TBEpLOro Tena. Buabl pasHoBecus.

YueHuyeckul akcnepumeHm, nabopamopHbie pabomsi

M3yyeHune aBmxeHnsa 6pycka no HaKIOHHOM MIOCKOCTW.

WccnegosaHve 3aBUCMMOCTUM  CUM YMNPYroCTW, BO3HUKAKOLWMX B MPYXUHE W
pe3nHoBoM obpasLe, OT ux geopmauuu.

VccnenoBaHue ycrnoBuin paBHOBECUS TBEPLOro Tena, UMeKLLEro OCb BpalLeHUA.

Tema 3. 3aKOHbI coxpaHeHUs1 8 MexaHuKe

Mmnynbc matepmnanbHON TOYkM (Tena), CMCTEMbl MaTtepuarnbHbIX Todek. mnynbc
CUnbl U W3MEHeHWe wumnynbca Tena. 3akoH COXpaHeHus umnynbca. PeakTuBHoe
ABUXEHMe.

Pabota cunbl. MOLWHOCTb CUnbl.

KuHeTnyeckas aHepruss maTepuanbHOW TOYkn. Teopema 06 U3MEHEeHUn
KWHETUYECKOWN SHEPrnun.

MoTeHuwanbHas aHeprud. oTeHumanbHaa 3Heprus ynpyro aedopMmpoBaHHOM
NpyXuHbl. lNoTeHunanbHasa aHeprnsa Tena B6rmM3n NoBEpPXHOCTN 3eMnu.



lMoTeHumaneHble U HenoTeHumanbHble cunbl. CBA3b paboTbl HEMOTEHUUanbHbIX
CUN C W3MEHEHVEM MEeXaHW4YeCKOM 3IHeprMm cuctembl Ten. 3aKOH COXpaHeHus
MeXaHN4YeCKOM IHEPTUMN.

Ynpyrve n Heynpyrme CTONKHOBEHUS.

TexHu4eckne ycTponctBa W MpakTU4eckoe npuMEHEeHne: BOAOMET, KOnép,
NPY>KWUHHbBIA NUCTONET, OBWXKEHNE PaKeT.

LemoHcmpayuu

3aKoH coxpaHeHust umnynbca.

PeakTnBHOE OBWXKEHME.

Mepexo NoTeHUManbHON SHEPrMmM B KNHETUYECKYHO M 0BpaTHO.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomesi

M3yueHne abcontoTHO Heynpyroro ygapa ¢ NOMOLLBI ABYX OO4MHAKOBbLIX HUTSAHbLIX
MasTHUKOB.

WccnepoBaHue cBA3N paboThbl CUMbl C UBMEHEHNEM MEXaHUYECKON 3Heprumn Tena
Ha NpMMepe pacTaKeHUss Pe3MHOBOIO XryTa.

Paspen 3. MonekynsipHasa dousnka u TepmoamHamMmmka

Tema 1. OcHO8bI MOJIEKYIISIPHO-KUHeMu4ecKoUu meopuu

OCHOBHbIE MNOSMOXEHUA MOMEKYNAPHO-KUHETUYECKON TEOpUM U KX OMbITHOE
obocHoBaHue. bBpoyHoBckoe aBwxkeHue. [Ouddysnsa. Xapaktep OBWXKEHUS U
B3aMMoaencTena 4YacTtuy, Bewectsa. Mogenn CTpoeHus rasoB, XXUOKOCTEN U TBEPAbIX
Ten n obbsACHEHME CBOWCTB BeLEeCTBa Ha OCHOBE 3TuUX Mogenen. Macca u pasmepsbl
monekyn. Konnyectso BellecTtsa. [NoctoaHHaa ABoragpo.

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

Mogenb umaeanbHoro rasa. OCHOBHOE YypaBHEHWE MOJSIEKYISAPHO-KMHETUYECKON
Teopun naeanbHoro rasza. AbconoTHaa TemnepaTypa kak Mepa CpeaHen KUHETUYECKOM
SHeprnm TennoBOro ABMXeHMst YacTuy rasa. Llkana temnepatyp KenbBuHa. Ma3oBble
3akoHbl. YpaBHeHne MeHgeneeBa—KnanenpoHa. 3akoH [danbToHa. WM3onpouecchbl B
noeanbHOM rase C TMOCTOSIHHbIM  KONMMYecTBOM  BeuwlectBa. [ padumdeckoe
npeacTaBneHne n3onpoLeccoB: n3otTepma, n3oxopa, nsobapa.

TexHn4eckne yCcTponcTea u npakTMyeckoe NnpMMeHeHne: TepMmomeTp, bapomeTp.

LemoHcmpayuu

OnbITbl, AOKa3blBaloLLME OUCKPETHOE CTPOEHNE BeLLecTBa, hoTorpadunm MOneKkyn
OpraHNUYyecKnx coeuHeHNNn.

OnbITbl N0 AN dy3nm xngkoctemn n rasos.

Mopenb 6poyHOBCKOro ABMXEHUS.

Mogenb onbita LUTepHa.

OnbITbl, AOKa3blBaOLLME CYLLECTBOBAHME MEXMONEKYNSPHOrO B3aMMOOENCTBUS.

Mogenb, nnncTpupytowasa npupoay AaBreHus ra3a Ha CTEHKU cocyaa.

OnbiTbl,  WANIOCTPUPYIOLLUME  YpaBHEHWE  COCTOSIHUS  uaeanbHOro  rasa,
N30MNpoLEecChl.

YueHuyeckul akcrnepumeHm, nabopamopHslie pabomsi

OnpegeneHve Maccbl BO3gyxa B KNacCHOWM KOMHATe Ha OCHOBE W3MepeHUi
06bEMa KOMHaTbI, JaBNEHNA 1 TeMMNepaTypbl BO3ayxa B HEN.



MccnepoBaHme 3aBUCUMOCTU MeXAy napameTpamMu COCTOAHUS Pa3pexeHHOoro
rasa.

Tema 2. OcHoebl mepMOOUHaMUKU

TepmogmMHammnyeckas cuctema. BHYTpeHHsia 3Heprna  TepMOoLMHAMUYECKOM
cucTembl U crnocobbl €€ mameHeHus. KonudectBo Tennotbl M pabota. BHyTpeHHAs
SHeprust 0AHOATOMHOro naeanbHOro rasa. Bugel Tennonepegayn: TennonpoBoO4HOCTb,
KOHBEKUMSA, nanyyeHune. YaenbHasa TennoémMKocTb BellecTsa. Konmyectso TennoTsl Npu
Tennonepegave.

MoHatme 06 agmabatHom npouecce. [lepBblii  3aKOH  TEPMOAWHAMMUKW.
NMpumeHeHne nepBOro 3akoHa TepMOAMHAMMKM K usonpoueccam. [ paduyeckas
MHTepnpeTaums paboTbl rasa.

BTopow 3akoH TepMmoanHaMmunkn. HeobpaTMMoCTb NPOLECCOB B Npupoae.

TennoBble MalmHbl. MpUHUMNBI AENCTBUS TENNOBbLIX MaluvH. [peobpasoBaHus
3Heprmm B TennoBbIX MawuHax. KoadpduuneHT nonesHoro [encTBUSA TernnoBow
MawwuHbl. Lukn KapHo n ero koadduUMEHT MNONE3HOro AENCTBUS. IKONormdeckue
npobnembl TENIO3IHEPTETUKMN.

TexHu4eckne ycTponcTea n nNpakTudeckoe nNpMMeEHeHWe: ABuraTeflb BHYTPEHHEro
cropaHusi, 66ITOBON XONOAUSBbHUK, KOHOULMOHEP.

LemoHcmpayuu

M3meHeHne BHYTPEHHEN 3HEPrun Tena npu coBepLUeHnn paboTbl: BbIET NPOGKK
13 BYTbINKM NoA4 OEeNCTBMEM CXKAToro Bo3gyxa, HarpeBaHue acumpa B naTyHHOM Tpybke
NyTEM TPeHUs (BMOEOLEMOHCTPALNSA).

M3meHeHne BHYTpeHHen aHeprum (TemnepaTtypsbl) Tena npu Tennonepegaye.

OnbIT No agnabaTtHoMy pacluMpeHnto Bo3ayxa (onbIT ¢ BO34YLLHbIM OTHUBOM).

Mogenu napoBoi TypOuHbl, ABWratenst BHYTPEHHEro CropaHusi, PeakTUBHOIo
Aurarens.

YueHuyeckul akcnepumeHm, nabopamopHbie pabomsi

M3mepeHne ygenbHoM TENNTOEMKOCTH.

Tema 3. AepeczamHbie cocmosiHusi eeujecmea. ®asoenie nepexoobl

MapoobpasoBaHme n KoHaeHcauus. WcnapeHwe u kuneHue. ABcontoTHas wu
OTHOCUTENbHAsA BIIA@XHOCTb BO3dyxa. HacblweHHbIn nap. YaenbHas TennoTta
napoobpasoBaHus. 3aBUCUMOCTb TeMNepaTypbl KUNEHUSI OT LaBIEHUS.

Teépooe Teno. Kpuctannuyeckne n amopdHble Tena. AHM30TPONUA CBOWCTB
Kpuctannos. Xwugkne kpuctannbl. CoBpeMeHHble MaTepuwanbl. [lnaBneHve u
KpucTtannuaauus. YaenoHas Tennota nnasneHus. Cybnumaums.

YpaBHeHne Tennosoro 6anaHca.

TexHudeckne yCTpOMCTBA WU  MNPaAKTUYECKOE NPUMEHEHWE: TUTPOMETP U
NCUXPOMETP, KanopumeTp, TEXHOMOrMU NONyYeHNss COBPEMEHHbIX MaTepuanos, B TOM
yucre HaHoMaTepmarnoB, U HAHOTEXHOSOMN.

LemoHcmpauyuu

CBo1CTBa HaCbILWEHHbIX NapoB.

KuneHwne npu NOHMWXEHHOM AaBnEHUMN.

Cnocobbl n3amepeHnst BMaKHOCTU.

HabntogeHne HarpeBaHus 1 NnNaBreHnst KPUCTaNIM4Yeckoro BeLLecTaa.

[leMOoHCTpaumsa KpucTanmos.

YueHuyeckul akcriepumeHm, iabopamopHbslie pabomsi



M3mepeHne OTHOCUTENBbHOM BaXXHOCTU BO3ayXa.

Paspen 4. dnekTpoanHamuka

Tema 1. dnekmpocmamuka

OnekTpusaums Ten. AnekTpudeckun 3apag. [Ba Buaa SNeKTpuyYecknx 3apsnos.
[MpoBOAHMKKN, AMINEKTPUKM W NONYNPOBOOHUKA. 3aKOH COXPaHEHUsI 3NeKTPU4eCKoro
3apsga.

Baaumopenctene 3apsgoB. 3akoH KyroHa. ToYeudHbI 9neKkTpudeckun 3apsg.
OnekTpnyeckoe none. HanpspkEHHOCTb anekTpuyeckoro nong. MNpuHUMn cynepnosnunm
aneKkTpuyeckmx nonen. JINHUM HanNPSXKEHHOCTWN SNIEKTPUYECKOrO MNOSIS.

Pabota cun anektpocTtatudeckoro nons. oteHuman. PasHOCTb NOTEHLManos.
MpoBOAHMKM W  OMINEKTPUKM B  3nekTpocTtatudeckoMm none. [uanektpuyeckas
NPOHMLIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcaTop. ONEeKTPOEMKOCTb MMOCKOro KoHAeHcaTopa.
OHeprus 3apskeHHOro KoHaeHcaTopa.

TexHudeckne yCTpOMCTBA W MNpPaAKTUYECKOE NPUMEHEHWME:  SNEKTPOCKON,
9NEeKTPOMeTp,  aneKkTpocTaTvyeckass 3awimTta, 3asemMriieHne  anekTponpubopos,
KOHLEHCcaTop, KONMPOBasibHbIWM annapaT, CTPYWHbLIN MPUHTEP.

LemoHcmpayuu

YCTPONCTBO M NPUHLUUN OENCTBUA 3MEKTpoMeTpa.

B3anmopgencrTeme HasnekTpmM3oBaHHbIX Terl.

OneKTpuyeckoe nosne 3apsXXeHHbIX Ten.

[MpoBOAHMKKN B 3N1EKTPOCTAaTUYECKOM MOofe.

OnekTpocTtaTnyeckas 3alumra.

[AnNanekTpukn B aNeKTpoCTaTn4eckom none.

3aBUCMMOCTb 3NIEKTPOEMKOCTU MMIOCKOr0 KOHAEeHcatopa OT nnowiaan NnacTuH,
PaCCTOSHUA MEXAY HUMU U OUINEKTPUYECKON NPOHMULIAEMOCTH.

OHepruns 3apskeHHOro KoHaeHcaTopa.

YuyeHu4eckul akcriepumeHm, nabopamopHsie pabomal

M3mepeHne anekTpoEMKOCTN KOHAEHcaTopa.

Tema 2. [TocmosiHHbIU 351ekmpuYyeckuli mok. Toku e pa3nu4yHbIx cpedax

OneKkTpu4eckmin ToK. YCroBMs CyLLECTBOBAHMSA 3NEKTPUYECKOro Toka. MICTOUHMKK
Toka. Cuna Toka. NoCTOSAHHLIN TOK.

HanpsbkeHune. 3akoH Oma gnst ydacTka uenm.

OneKkTpuyeckoe  COMpPOTMBIIEHWE. YOenbHOe  COMpOTMBIIEHME  BellecTsa.
lMocnepoBaTenbHoOe, NapannenbHoe, CMeLaHHoe coegMHeHEe NPOBOAHNKOB.

Pabota anektpuyeckoro Toka. 3akoH [xoyna—JleHua. MOLWHOCTb 9NeKTpU4ecKoro
TOKa.

ONeKTpoABMXKYLLAA CMna U BHYTPEHHEE COMPOTMBIIEHME UCTOYHMKA TOKA. 3aKOH
Oma ans nonHom (3aMKHYTOWM) anekTpuyeckon uenn. KopoTkoe 3amMbikaHUe.

OneKTpoHHas NPoOBOAUMOCTb TBEPAbLIX MeTannoB. 3aBMCUMOCTbL COMPOTUBIIEHUS
MeTannoB OT TemnepaTtypbl. CBEpXnpoBOAMMOCTb.

OneKTpmnyeckun Tok B Bakyyme. CBONCTBA 3NEKTPOHHbIX My4YKOB.

MonynpoBoaHukn. CobCcTBEHHAsA M NpUMeCcHast NPOBOAMMOCTb MOSTYNPOBOAHMKOB.
CeoiicTtBa p—n-nepexoaa. NonynpoBoAHNKOBbIE NPMOOPLI.



OreKTpuyeckmmn TOK B pacTtBopax n pacnnaBax 3MEeKTPOSINTOB.
OnekTponuTuyeckasa guccounauns. SnekTponms.

OnekTpuyeckni Tok B rasax. CamoCToATENbHbIN U HECAMOCTOATENbHbIN pa3psa.
MonHus. Nnasma.

TexHn4eckne yCcTponcTea M NpakTMYeckoe NpUMeEHeHMe: amnepmeTp, BONbTMETP,
peocTaT, UICTOYHUKM TOKa, dNeKTpoHarpeBaTesibHble NpMbopbI, ANEKTPOOCBETUTESbHbIE
npubopbl, TEPMOMETP  COMPOTUBMEHUS, BaKyyMHbli  OMOA4, TEPMUCTOPbl W
oTOPE3NCTOPDI, MOMNYNPOBOAHMKOBbLIV ANOA, ranbBaHuKa.

LemoHcmpayuu

M3mepeHne cunbl TOKa U HanpshKeHus:.

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

CmeluaHHOe coeiHeEHE NPOBOAHUKOB.

Mpamoe  un3amepeHue  anekTpoaswxywen cunbl.  KopoTkoe  3amblkaHue
ranbBaHN4YECKOro afieMeHTa 1 oLeHKa BHYTPEHHENO CONPOTUBIIEHNS.

3aB1CMMOCTb CONPOTUBIEHMS METanNoB OT TeMnepaTypbl.

MpoBOAMMOCTb 3NEKTPONNTOB.

MckpoBown paspsag 1 NnpoBogMMOCTb BO3ayxa.

OAOHOCTOPOHHASA NPOBOANMOCTbL Anoaa.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomesl

M3y4yeHne cmellaHHOro coeguHEHNsT Pe3nCcTopoB.

M3amepeHne anekTpoaBMXKyLLEN CUMbl MCTOYHMKA TOKa M €ro BHYTPEHHEro
COMPOTUBNEHUS.

HabnogeHne anektponusa.

MexnpeameTHble CBA3U

N3yyeHne kypca cuamkm GasoBoro ypoBHA B 10 Knacce ocywlecTBAsSeTcs C
YYETOM coaepKaTenbHbIX MEXNPEeAMETHbIX CBA3EN C KypcaMn MmaTeMaTukm, bruonoruum,
XUMUK, reorpacpmm n TEXHONOTNN.

MexnpedmemHble MOHAMUS, CBA3aHHble C U3YyYeHWEM MEeTOOOB HayyHOro
NO3HaHUA: ABNEHNE, Hay4YHbIN dakT, rmnoTesa, pusndeckas BeNnYMHa, 3aKoH, Teopus,
HabngeHne, 3KCNEPMMEHT, MOAENMPOBaAHNE, MOAENb, U3MEPEHNE.

Mamemamuka: peweHne cuctembl ypaBHEHUN, NMHENHas dyHKUmMd, napadona,
rmnepbona, ux rpacdmkn n CBONCTBa, TPUrOHOMETPUYECKNe yHKUUN: CUHYC, KOCUHYC,
T@HrEHC, KOTAHreHC, OCHOBHOE TPUIFOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
NPOEKUUM Ha OCU KOOPAMHAT, CITIOXKEHNE BEKTOPOB.

buonozausa: mexaHn4eckoe ABWXEHMEe B XMBoW npupoe, aAuvddysmnsa, ocmoc,
TennoobMeH >XMBbIX OpraHM3MoB (BuAObl Tenronepenadn, TensoBoe paBHOBECUE),
3NEKTPUYECKME SIBMEHMS B XXNBOW NPUPOLE.

Xumusi: OUCKpeTHoe CTpOeHue BellecTBa, CTPOEHWe aTOMOB M MOMEKyr, MOfb
BelllecTBa, MONApHasa macca, TENNoBble CBOWCTBA TBEPAbIX TeM, XWUOKOCTEN U rasos,
aNeKTpuyeckme CBOMCTBa METasoB, ANEKTPONMTUYECKaa guccoLmaumns, rafibBaHuka.

eoepacbusi: BNaxXHOCTb BO3ayxa, BETpbl, bBapomeTp, TEpMOMETP.

TexHonozaus: npeobpasoBaHMe ABMXEHUI C UCNOSIb30BaHUEM MEXaHU3MOB, YYET
TPEHMA B TEXHWKE, MOALUMMNHWUKA, UCMONb30BaHME 3aKOHa COXpPaHEeHWs umnynbca B
TexHuke (pakeTa, BOAOMET W [pyrue), ABuratenb BHYTPEHHEro cropaHusi, naposas
TypbuHa, ObITOBOM XONOAUNBHUK, KOHAUUMOHEDP, TEXHONOIMMM NONy4YEeHUss COBPEMEHHbIX
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maTepuaroB, B TOM YMCIe HAHOMaTepuarnoB, U HAHOTEXHOMOMK, 3NeKTpocTaTuyeckas
3awuTa,  3aseMSieHMe  IreKTponpubopoB,  KCEPOKC,  CTPYMHBLIA  MPUHTEp,
aneKTpoHarpeBaTesbHble NPUBOopPbI, 3NEKTPOOCBETUTENbHbIE NPUBOPSLI, ranbBaHUKa.

11 KNNACC

Paspen 4. dnekTpoanHamuka

Tema 3. MazHumHoe nosie. ArrekmpomMa2HUMHasi UHOYKyusi

[MocTosiHHbIE MarHuTbl. B3auMmopgencrtBme MOCTOSIHHbIX MarHuToB. MarHuTtHoe
none. Bektop marHMTHOW MHOYKUUKW. [MpuHLUMN cynepnosnumm MarHUTHbIX noneun. JInHmm
MarHUTHOM MHAOYKUMK. KapTuHa J§MHUWA MarHUTHOW MHAOYKUMM NOSMS NOCTOSAHHbIX
MarHuTOB.

MarHutHoe none npoBoAHMKA C TOKOM. KapTuHa nVMHWA WHOYKLMM MarHWTHOrO
nons AAMHHOIO NPSAMOro NPOBOLHMKA M 3aMKHYTOMO KOJSbLEBOro NPOBOAHMKA, KaTyLUKN
c TokoMm. OnbIT OpcTena. Bzanmoaencrame NpoBOLHMKOB C TOKOM.

Cwuna Amnepa, eé Moaynb 1 HanpaeneHue.

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

ABneHne anekTpoMarHUTHOM WMHAYKUMW. [1OTOK BekTopa MarHUTHOW MHOYKLWUW.
OneKTpoaBMXKyLLasa cuna MHAYKUM1. 3aKoH aNeKTpoMarHMTHOM nHaykumm ®apages.

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

MpaBuno JleHua.

MHAYKTUBHOCTb. AsneHune CaMOUHAYKLNN. OnekTpoasmXyLlas cuna
CaMOUHAOYKUUWN.

OHeprus MarHUTHOO MOSIS KaTyLUKN C TOKOM.

OneKkTpoMarHMTHoe norne.

TexHn4eckne ycTponcTBa M NpakTU4ECKoe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3NEeKTPOMarHuTbl, anekTpoaBuraTens, ycKoputenm 3NEMEHTapHbIX  YacTuu,
NHOYKUMOHHAs neuvb.

LemoHcmpayuu

OnbIT OpcTena.

OTKNOHEHNe 3MNEKTPOHHOTO My4Kka MarHUTHbIM NOMNEM.

JINHUKM MHAYKUMKM MarHUTHOTO NOSS.

B3anmopgencTesune aByx NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

ABneHne anekTpoMarHUTHON MHAOYKLNN.

Mpaewuno JleHua.

3aBMCMMOCTb 3MEKTPOABMXYLLENA CUMbl MHOYKUMM OT CKOPOCTU M3MEHEHMS
MarHMTHOro NoToKa.

fBneHne caMonHOyKUMN.

YueHuyeckul akcrnepumeHm, nabopamopHslie pabomsi

M3yyeHne MarHMTHOro nons KaTyLKn ¢ TOKOM.

MccnepoBaHme OenCTBMSA NOCTOSAHHOIO MarHUTa Ha pamMKy C TOKOM.

VccnenoBaHme siBNEHNSA 3NEKTPOMArHMTHOM MHOYKLNN.
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Paspen 5. Kone6baHus n BonHbI

Tema 1. MexaHu4Yeckue u 3jiekKmpomMa2HUMHbIe KosiebaHusi

KonebaTtenbHas cucTema. CeoboaHble MexaHuyeckue KonebaHus.
FapmoHunyeckne konebaHusa. [lepuon, 4actota, amnnutyga u asa konebaHun.
MpyXuHHBIN  MaaTHUK. MatemaTudeckun MasiTHUK. YpaBHEHUE rapMOHUYECKUX
konebaHwi. MNMpeBpalleHe 3Heprum Npu rapMoOHUYECKUX KonebaHusaXx.

KonebatenbHbln  KOHTYp. CBobGogHble anekTpomarHutHble konebaHuss B
noeanbHom konebaTtenbHOM  KOHType. AHanorms Mexgy MexXaHU4ecKMMn u
3NeKTPOMarHMTHbIMK KonebaHnsamun. ®opmyna ToMcoHa. 3akoH COXpaHeHUs1 3Heprmm B
naeanbHOM KonebaTenbHOM KOHTYpe.

MpeactaBneHne o 3aTyxawowmx kKonebaHusax. BbIHy)XOeHHble MexaHudeckune
konebaHuns. Pe3oHaHc. BbIHyXOeHHbIe 3N1eKTPOMarH1THbIe KonebaHus.

MepemeHHbIn TOoK. CHycomnaanbHbIN NEPEMEHHbIN TOK. MOLLHOCTb NEPEMEHHOI0
Toka. AMNAUTYOQHOE N AeNCTBYOLEee 3Ha4YeHMEe CUMbl TOKa U HANPsPKEHUS.

TpaHcdopmaTtop. [Mpou3BoacTBo, nepedada W NOTpebreHne anekTpU4eckomn
SHeprmn. JKOMOrm4yeckne puCcKM Mpu  NPoOu3BOACTBE dnekTpoaHeprun. KynbTypa
NCNOSb30BaHUSA NIEKTPOIHEPIUM B NOBCEOHEBHOMW XXN3HMW.

TexHn4yeckne ycTpoucTBa M MpakTM4eckoe NMpUMEHEHUE: NEKTPUYECKUIM 3BOHOK,
reHepaTop NepemMeHHOro Toka, JIMHUM anekTpornepeaau.

LemoHcmpayuu

WccnegosaHme napameTpoB  KonebaTenbHOW CUCTEMbI  (MPYKUHHBLIM - UK
MaTeMaTUYeCKNn MaSTHUK).

HabniogeHwe 3aTyxarowmnx konebaHum.

VccnenosaHve CBONCTB BbIHYXOEHHbIX KornebaHun.

HabniogeHne pesoHaHca.

CBoboHbIe 3neKTpOMarHUTHbIE KonebaHus.

Ocuunnorpammbl (3aBMCUMOCTM CUMbl TOKA W HanpsKeHUs OT BpeMeHu) ans
3MIEKTPOMAarHUTHbIX KoniebaHun.

PesoHaHC npu nocnegoBaTeNbHOM  COEAMHEHUM — pe3ncTopa,  KaTyLUKu
WHOYKTUBHOCTU N KOHAEHcAaTopa.

Mogenb NnuHUKM anekTponepeaayn.

YuyeHu4eckul akcriepumeHm, rnabopamopHsie pabomel

MccnepoBaHve 3aBUCUMOCTU nepuogda Manbix KonebaHun rpysa Ha HUTU OT
ANWHBI HATW U Macchbl rpy3a.

VccnegoBsaHve nepeMeHHOro Toka B Lenu M3 nocnefoBaTtesflbHO COEAUHEHHbIX
KOHOeHcaTopa, KaTyLKn 1 pesunctopa.

Tema 2. MexaHu4Yeckue u 3sieKmpoMa2HUMHbI€ 80JIHbI

MexaHu4eckne BOMHbI, YCNoBust pacnpocTpaHeHuda. [llepmoa. CkopocTb
pacnpocTpaHeHnss 1 OnvHa BOMHbl.  [lonepeyHble W NPOAOSfbHblIE  BOSHbI.
NHTepdepeHums n gupakumss MexaHM4ecknx BOSH.

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

OnNeKTpOMarHUTHble BOSHbl. YCNOBUS U3MyYEHUS] ONEKTPOMArHUTHbIX BOJIH.
B3anmHas opueHTaums BektopoB E, B, V B anekTpomarHutHom BonHe. CBoWcTBa
9NEKTPOMAarHUTHbIX BOJSIH: OTpaXeHue, npenomreHne, nonspusauus, audpakums,
nHTepdepeHums. CKOpOCTb INEKTPOMArHUTHbIX BOJTH.
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Lkana anekTpoMarHUTHbIX BOMH. [lpuUMeHeHWe SNeKTPOMarHUTHbIX BOSMH B
TEXHUKE 1 ObITY.

MpuHUMNbl pagnocBasn 1 TeneenaeHns. Pagnonokaums.

ONEeKTPOMarHMTHoe 3arpsi3HeHne oKpyxarLien cpeabl.

TexHnyeckne ycCTpouCTBa W  MNpakTU4eckoe MNpUMEHeHNe: My3blKarbHble
WHCTPYMEHTbI, YynbTpasByKoBas AMarHOCTMKa B TexHUKke W MeauuuHe, pagap,
paguonpuEMHUK, TeNEBU30P, aHTEHHa, TenedoH, CBY-neys.

LemoHcmpayuu

O6pasoBaHue 1 pacnpocTpaHeHne nonepeyHbIX U NPOAOSbHbIX BOSIH.

Konebnowieecs Teno kak UCTOYHMK 3BYyKa.

HabnogeHne oTpaxeHusi U NperioMeHnsa MexaHU4eCcKnxX BOJSIH.

HabnogeHne nHtepdepeHummn n gudpakunmn mMexaHm4ecknx BosH.

3BYKOBOW pe30HaHC.

HabniogeHne cBa3n rpOMKOCTM 3BYKA M BbICOTbl TOHA C aMNiUTY4OM M YacTOTOM
konebaHui.

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

Tema 3. Onmuka

[eomeTpuyeckana ontuka. [IpAMONMHENHOE  pacnpocTpaHeHMe cBeTa B
ogHopogHou cpege. Jlyd ceeTa. TodeYHbI UCTOYHUK CBETa.

OTpaxeHue cBeTa. 3aKkoHbl OTpaXeHusi cBeTa. [locTpoeHue wusobpaxeHun B
NIOCKOM 3epKarne.

MpenomneHne ceeta. 3akOHbl NpenoMneHus ceeta. ADCOMIOTHbLIM MOKasaTenb
npenomnenus. [lonHoe BHyTpeHHee oOTpaxeHue. [lpedenibHbIM  yron MNOSIHOro
BHYTPEHHEr0 OTPaXXeHusl.

Hduncnepcus ceeta. CrnoxHbln coctaB 6enoro ceeTa. LiBeT.

Cobupatowwime n paccemarolime nNUH3bl. TOHKas nMH3a. POKYyCHOe pacCcTosiHME n
onTMyeckasi cuna TOHKOW nuH3bl. [loCTpoeHue wu3obpaxeHun B cobuparowmnx u
pacceunBaroLmnx nNnMH3ax. PopmMmyra TOHKOM NUH3bI. YBENUYEHUe, JaBaeMoe JIMH30N.

Mpegernbl NPUMEHNUMOCTU reOMEeTPUYECKON OMTUKN.

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

Oundpakuma ceeta. [QudpakumoHHasa peléTka. YcrnoBme HabnoaeHus rnaBHbIX
MaKCMMYMOB Npu NageHuM MOHOXPOMATUYECKOro CBeTa Ha AMAPAaKUNOHHYIO PELLETKY.

Monsipnsaumsa ceeta.

TexHnyeckne yCTpoMCTBA W NpakTU4ecKoe MPUMEHEHWe: OuYKKM, fyna,
doToannapat, NPOEKUMOHHbIM annapaTt, MUKPOCKOM, TerlecKomn, BOJSIOKOHHAa OnTuKa,
AndopakunoHHaa peLléTka, nonspons.

LemoHcmpauyuu

MpamMonnHenHoe pacnpoCcTpaHeHue, OoTpaxeHue U npenoMmsieHMe cBeTa.
OnTuyeckne npmbopbi.

MonHoe BHyTpeHHee oTpaxeHune. Mogens cBeToBOAa.

MccnenoBaHne CBOMCTB N300paXKeHUn B NIMH3aX.

Mopgenn mukpockona, Teneckona.

HabnogeHne nHtepdepeHLmm ceeTa.
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HabniogeHvne gudpakumm ceeta.

HabnogeHne ancnepcun ceeTa.

lMony4eHne cnekTpa c NOMOLLbIO NPU3MBbI.

MonyyeHune cnekTpa ¢ NOMOLLBLIO AMGPAKLUMOHHON PELUETKN.
HabnogeHne nonapusaumm ceeTa.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomsi
M3mepeHne nokasatens npenomneHuns ctekna.
MccnepoBaHme CBOMCTB M300paXKeHUN B NINH3AX.
HabnogeHne gucnepcum ceeta.

Paspen 6. OcHOBbI cneunanbHOW TEOPUU OTHOCUTENIbHOCTHU

paHnubl NPUMEHUMOCTM KIlaccu4eckorn MexaHuku. [locTynaTtbl cneuymnanbHom
TEOpMM OTHOCUTENBbHOCTU: MHBAPWAHTHOCTb MOAYfMs CKOPOCTW CBeTa B Bakyywme,
NPUHLMN OTHOCUTENBbHOCTU QMHLLTENHA.

OTHOCKTENBHOCTL OOHOBPEMEHHOCTU. 3amefsieHne BPEMEHU W COKpalleHue
ANUHbI.

OHeprnst 1 UMNyNbC PENATUBUCTCKON YacTULbI.

CBa3b Maccbl C 3Hepruen M UMMNyNbCOM PENATUBUCTCKOM YacTULbl. IHeprus
MOKOS.

Paspen 7. KeaHToBas du3sunka

Tema 1. SnemeHmMbI KBaHMOBOU ONMUKU

doToHbl. Popmyna NMnaHka cBA3M aHeprum GOTOHA C ero 4acToToW. OHeprus u
UMNynbC OTOHA.

OTtkpbiTE M unccnegosaHue doTtoaddekta. OnbiTel A. . CToneTtoBa. 3akoHbl
doToadpdekTta. YpaBHeHMe OJIunHwTernHa ana dortoaddekta. «KpacHas rpaHuuar»
doToappekTa.

[asneHune ceeTta. OnbiThl 1. H. Jlebenesa.

XuMmnyeckoe OencTeme ceeTa.

TexHun4yeckne yCTpoMCTBa W NpaKTU4eckoe npuMeHeHue: OTOSNEMEHT,
doToaaTUMK, CONHeYHasn baTapes, CBETOANOA.

LemoHcmpayuu

POoTOIPEKT HA YCTAHOBKE C LIMHKOBOM MIaCTUHOMN.

MccnenoBaHme 3aKOHOB BHeLLHero ooTtoadpdekTa.

CseToguopg.

ConHeyHas baTapesq.

Tema 2. CmpoeHue amoma

Mogenbo atoma TomcoHa. OnbiTbl Pesepdopna no paccesHuo o -4actuu,.
lNMnaHeTtapHas mogernb atoma. [octynatel bopa. M3nyyeHne n nornoweHne POTOHOB
npu nNepexoge atoma C O4HOrO YPOBHSA 3Hepruu Ha gpyron. Buabl cnektpos. Cnektp
YPOBHEW aHEPrnn atoma BoAopoaa.

BonHoBble cBoucTBa 4YacTtuu. BonHbl ge bponns. KopnycKynsipHO-BOSHOBOW
ayanunsm.

CnoHTaHHOE 1 BbIHYXOEHHOE U3NyYeHue.

TexHnyeckne ycTponctea M MNpakTU4eckoe NpUMEHEHWe: cnekTparnbHbi aHanu3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbIOTEP.
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LemoHcmpayuu

Mopenb onbiTa Pesepdopaa.

OnpepneneHve AnuvHbl BOMHbI Nasepa.

HabnogeHne nuHenvaTbiX CNEKTPOB N3NYyYEHNS.

Jlasep.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomsi

HabniogeHne nuHenyaToro cnekrpa.

Tema 3. AmomHoe s10po

OKCNepuUMeHTbI, [OoKa3sblBalOLMe CIIOXHOCTb CTpoeHua agpa.  OTkpbiTne
paguoaktnsHocTu. OnbiTel Pesepdopaa no onpedeneHnto coctaBa pagvoakTUBHOIMO
nanydyeHus. Ceoncrea anbga-, 6eta-, ramma-usnyyeHusi. BnnaHme pagmoakTMBHOCTH
Ha >XMBble OpPraHMU3Mbl.

OTKpbITME MNpPOTOHA W HeWTpoHa. HyknoHHas wmopenb agpa [enseHbepra—
MBaHeHko. 3apsag sapa. MaccoBoe vncno sgpa. NsoTonbl.

Anba-pacnag. ONeKTPOHHbIN 1 NO3UTPOHHLIN BeTa-pacnaa. Mamma-uanyyveHume.
3aKOH paguoakTUBHOMo pacnaja.

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

ApnepHble peakuun. [leneHve n cnHTes saep.

AnepHbii peaktop. TepmosigepHbid cHTES. MNMpobnembl U NepPCnekTUBbLl A0EPHOMN
9HEepreTUKN. KONormyeckme acnekTbl SAEepPHON SHEPreTUKN.

QnemMeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA.

MeToabl HabngeHNa 1 perucTpaunm arneMeHTapHbIX YacTul,.

dyHOamMeHTanbHble B3anmogenctems. EANMHCTBO hmnanyeckon KapTuHbl Mypa.

TexHnyeckne yCTpoMUCTBa W MpaKTUYecKoe MNpUMEHEHWe: AO03UMETP, Kamepa
BunbcoHa, agepHbIi peaktop, atomHas bomba.

LemoHcmpayuu

CUYETYMK MOHM3BMPYIOLLMX YaCTuLL.

YuyeHudeckul akcriepumeHm, nabopamopHsie pabomal

VccnegosaHue TpekoB YacTul, (Mo roToBbIM hoTorpadusim).

Paspen 8. 9nemMeHTbl aCTPOHOMMU U aCTPOPUINKKN

OTanbl pa3BuTua actpoHomuu. [MpuknagHoe M MUPOBO33PEHYECcKoe 3HayYeHue
aCTPOHOMUN.

Buao 3BésgHoro Heba. Co3Be3gusi, Apkue 3BE3Qbl, MMaHeTbl, WX BUMAUMOE
ABWXEHME.

ConHeyvHas cuctema.

ConHue. ConHevyHast akTMBHOCTb. VCTOYHUK 3aHeprum ConHua n 3B€34. 3BE3abl,
MX OCHOBHblE XapaKTepUCTUKW. [uarpamma «crnekTparnbHblA KnacC — CBETUMOCTbY.
3Bé3abl rMaBHOM MnocnefoBaTeNlbHOCTU. 3aBUMCUMOCTb «Macca — CBETUMOCTbY AN
3B€3[ rNaBHOM nocregoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€3a. CoBpeMeHHble
npeacTaBneHnst 0 NPOUCXoXAeHUM 1 apontoummn ConHua 1 3Bé€3a. ATanbl XXN3HK 3BE3A,.

MneuyHbin lMyTe — Hawa [anaktuka. [MonoxeHne wu aBwxeHne ConHua B
[anaktuke. Twnbl ranaktuk. Paguoranaktnkm M kBasapbl. Yé€pHble Oblpbl B gapax
ranakTuk.

BceneHHasi. Pacwupenne BceneHHon. 3akoH Xabbna. PasberaHue ranakTtuk.
Teopus bonbluoro B3pbiBa. PennkroBoe nsnyyeHue.
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MacwTabHas cTpykTypa BcenenHon. MeTtaranakrtuka.

HepelwéHHble NpobnemMbl acTPOHOMUM.

YueHuyeckue HabrooeHus

HabnogeHna HeBOOPYXEHHbIM [MNa30oM C  MCMNOMb30BaHNEM KOMMbIOTEPHbIX
NPUNOXEHNN ANA onpeaeneHns NonoXeHna HebecHbIX OOGBEKTOB Ha KOHKPETHYHO AaTy:
OCHOBHble co3Be3ans CeBepHOro nonyLiapus n apkue 3Bésapl.

HabnioaeHna B Teneckon JlyHbl, nnaHet, MneyHoro MyTu.

O6o6uwatowee noBTopeHne

Ponb on3nkn n acTpoHOMUM B 9KOHOMUYECKOW, TEXHONOMMYECKON, coLlmnanbHON n
3TUYeCKOn cepax OeATernbHOCTU YernoBeka, pofb U MecTo (PU3MKM U acTPOHOMUMK B
COBPEMEHHOM Hay4YHOW KapTUHE Mupa, porfib PU3NYECKON Teopun B (POpMUPOBaHUU
npeactaBneHnn o pusnyeckon KapTMHE Mupa, MecTo (PM3NYECKOM KapTuMHbI MUpa B
obweM psiay COBPEMEHHbIX €CTECTBEHHO-HAY4YHbIX NPeACTaBneHn 0 Npupoae.

MexnpeameTHbIe CBA3U

M3yyeHne kypca cuamkm GasoBoro ypoBHA B 11 Knacce ocywlecTBnseTcs C
YYETOM coaepKaTernbHbIX MeXnpeaMeTHbIX CBA3en C KypcaMn maTeMaTuku, bruonoruu,
XUMUN, reorpadoumn U TEXHOSOMMN.

MexnpeOmemHbie rMOHAMUS!, CBA3aHHble C W3YyYEHWEM MeTOOOB Hay4HOro
NO3HaHWA: ABMNeHWe, HayYHbl ¢akT, runoTesa, msmyeckasa BenmynHa, 3akKoH, Teopus,
HabnogeHne, aKCnepuMeHT, MoAenMpoBaHue, Moaenb, N3MepeHne.

Mamemamuka: pelleHne cucTeMbl YpaBHEHUN, TPUTOHOMETPUYECKNE (DYHKLUUK:
CUMHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUroOHOMEeTpU4eCcKoe TOXOECTBO,
BEKTOPbl U WX MNPOEKUMN Ha OCWU KOOpAMHAT, CrOXeHWe BEKTOPOB, MNPOW3BOAHbIE
aNeMeHTapHbIX (PYyHKUUK, NpU3HaKNM nogobusa TpeyronibHUKOB, onpeaeneHue nnowanm
NNockMx puryp n obvéma ten.

buornozausi: anekTpuyeckune SBNEHUA B XKMBOW npupode, konebatenbHble
OBWKEHNA B XXMBOW MpuUpode, ONTUYECKME SABMEHUS B XMBOW nNpupoae, OencTeBue
pagvaunn Ha XX1UBble OpraHu3Mbl.

Xumusi: CTPOEHWE aTOMOB 1 MOSIEKY, KpUcTannmyeckas CTpykTypa TBEpPAbIX Ten,
MeXaHn3Mbl 06pa3oBaHNA KPUCTaNNNYECKON PELLETKN, CNEKTPanbHbIA aHanua.

eoepacbus: marHuTHblIE nontoca 3eMnu, 3anexun MarHUTHbIX pyd, POTOCbEMKA
3€MHOW NOBEPXHOCTU, NpeAcKasaHue 3eMneTpsiCeHNN.

TexHonozausi: NWUHUM  3nekTpornepedad, reHepatop MNEepPeMEHHOro  TOKa,
anekTpoaBuratenb, WHOYKUMOHHAA nedvb, pagap, pPagvonpuéMHuK, TeneBu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbIA annapaT, BOJSIOKOHHasi OMNTUKA,
conHeyvHaqa 6aTapes.
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NMINAHUPYEMbIE PE3YJIbTATbl OCBOEHUA TNMPOrPAMMbI MO ®U3UKE HA
YPOBHE CPEOHEIO OBLLUEINO OBPA30OBAHUA

OcBoeHne y4yebHoro npeameTa «®Pusmka» Ha YpoOBHE CcpedHero obuiero
obpasoBaHna (6a30BbLIN YPOBEHb) AOMMKHO oObecneynTb AOCTMXKEHWE CrenytoLwmx
NIMYHOCTHBIX, METaANPEeAMETHbIX U NpeAMEeTHbIX 06pa3oBaTenbHbIX pe3ynbTaToB.

NIMYHOCTHDLIE PE3YJIbTATDI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUA Yy4yebHoro npeameTta «dPusmka» LOSMKHbI
OTpaxaTb  FOTOBHOCTb W  cCrnocobHOCTb  obyyarowmxca  pyKoBOACTBOBATbLCA
chopMUPOBAHHON  BHYTPEHHEN MO3ULMEN  JINYHOCTM, CUCTEMOW  LEHHOCTHbIX
OpUEeHTauun, NO3NTUBHbLIX BHYTPEHHUX YOEXOeHW, COOTBETCTBYIOLWMX TPAANULMOHHbIM
LEeHHOCTAM poccuMMCKOro ob6LiecTBa, paclMpEHUE >KU3HEHHOro omnbiTa W onbiTa
AEeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbLIX HanpaBfeHurM BOCNUTaTENbHOMU
AEeATeNbHOCTU, B TOM YUCIE B YacCTu:

1) rpa’xaaHCKOro BOCNUTaHUA:

C(OOPMUPOBAHHOCTb paXkgaHCKOW Mno3numm oby4varoeroca Kak akTUBHOIMo W
OTBETCTBEHHOrO YfieHa poCccUmcKoro obLecTBa;

NpUHATHNE TPaanLMOHHbIX obLevenoBeyecknx rYMaHUCTUYECKUX "
AEeMOKpPaTUYECKUX LLeHHOCTEN;

FrOTOBHOCTb BECTU COBMECTHYK [esTeNbHOCTb B WHTEpecax rpaxgaHCKoro
obuwecTBa, y4acTBoBaTb B caMmoynpaBrieHun B obpasoBaTenbHON opraHn3aumm;

yMeHue B3aMMoOenCTBOBaTb C coLManbHbIMU UHCTUTYyTaMN B COOTBETCTBUU C UX
PYHKUNAMU U HA3HAYEHMEM,;

rOTOBHOCTb K 'yMaHUTapHOW 1 BOSIOHTEPCKON AEATENbHOCTH;

2) NnaTPUOTUYECKOro BOCNUTaHUSA:

chopMMPOBAHHOCTb POCCUNCKOWN rpaXKgaHCKoM NOEHTUYHOCTU, NaTPUOTU3Ma;

LEHHOCTHOE OTHOLWIEHME K TrOoCyJapCTBEHHbIM CUMBOMAM, [OOCTUXKEHUSIM
POCCUNCKUX YYEHBIX B 06NacTu U3NKN N TEXHUKM;

3) AYXOBHO-HPABCTBEHHOro BOCNUTaHUSA:

COOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HaHUS, 3TUYECKOro NOBeAEeHWS;

CMOCOBHOCTb OLUeHMBaTb CUTyauuld M NPUHUMATb OCO3HAHHbIE peLleHus,
OPVEHTUPYSACH Ha MoparibHO-HPABCTBEHHbIE HOPMbl W LIEHHOCTW, B TOM 4uUcne B
AEeATENbHOCTU YYEHOrO;

OCO3HaHMWe NIMYHOTO BKIaZa B NOCTPOEHne ycTonyneoro éyayuiero;

4) 3CTEeTUYECKOro BOCNUTaHUA:

9CTETMYECKOEe OTHOLIEHWE K MUpPY, BKIOYas 3CTETMKY HayyYyHOro TBOPYECTBA,
npucyLero rusn4yeckon Hayke;

5) TpyAoBOro BOCNMUTaHUsA:

NMHTEpEeC K pasfiMyHbIM chepam npodreccrnoHanbHOM AeATENbHOCTU, B TOM YnUche
CBSA3aHHbIM C (OU3NKOM U TEXHUKOMW, YMEHNE COBepLUaTb OCO3HAHHbLIN BbIGOp ByayLien
npodeccun n peann3oBbiBaTb COBCTBEHHbIE XU3HEHHbIE NNaHbI;

rOTOBHOCTb W CMNOCOBHOCTb K obpasoBaHui0 M camoobpasoBaHuMio B obnactu
PU3MKM Ha NPOTSHKEHUN BCEWN XKN3HW;

6) 3KONOrM4ecKoro BOCnuUTaHus:
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COPMMPOBAHHOCTb  3KOSTOMMYECKOW  KyfbTypbl, OCO3HaHWe rrnobanbHoro
XapakTtepa aKonorm4yecknx npobnem;

nraHMpoBaHME N OCYLLECTBNEHME OEUCTBUN B OKpYyXalLllen cpefe Ha OCHOBe
3HaHuWs Lenen yCToOMYMBOro pa3BuUTUS YennoBeyecTBa;

paclumpeHne onbiTa OeATeNIbHOCTU 3KONOrMYyeCcKoM HarnpasfieHHOCTU Ha OCHOBE
NMELLMXCA 3HAHUN NO PUSKKE;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

COOPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHHO
pas3BUTUA PUNYECKON HaYKN;

OCO3HaHWe LIEHHOCTU Hay4yHOW OeATenbHOCTWU, TOTOBHOCTb B NPOLECCE U3YyYEeHUs
U3MKM  OCYLLECTBMATb  MPOEKTHYH M WUCCNeaoBaTenbCkyld  OeATenbHOCTb
MHOMBUAYANbHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

No3HaBaTenbHble YHUBeEpcarbHble y4ebHble AenCTBUs
BasoBble nornyeckue AencTBUs:

CaMOCTOATESNBHO dopmynmnpoBaTtb n akTyanuaupoBaTb npobnewmy,
paccMmaTpmBaTb €€ BCECTOPOHHE;

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

BbISIBMISAITb 3aKOHOMEPHOCTU U MPOTUBOPEYUNS B paccMaTpmBaemMblX PU3NYECKMX
ABNEHUSX;

paspabaTtbiBaTb MnaH peweHns npobnembl C Y4ETOM aHanu3a WUMEerLUXCcH
MaTepuarnbHbIX N HemaTepuarnbHbIX PecypcoB;

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

KOOPANHMPOBATb M BbINOSMHATL paboTy B YCNOBUAX pearibHOro, BUPTYarbHOro U
KOMBUHUPOBaHHOIO B3aMMOOENCTBUS;

pa3BmMBaTb KpeaTUBHOE MbILUSIEHME MPU PELLUEHUN XU3HEHHbIX Npobnem.

Ba3oBble uccrnepoBaTenbCckue 4EUCTBUSA:

BNageTb HayyYyHOW TEPMUHOSMOMMEN, KIHYEBLIMUA MOHATUSMU U MeTodaMu
oM3NYECKON HaYKK;

BNageTb HaBblkaMn y4ebHO-UccrnegoBaTeNnbCkoM U MPOEKTHOW AEATENbHOCTU B
obnactu pn3nkn, cnoCoBHOCTBLIO U TOTOBHOCTBIO K CAMOCTOSATENBHOMY MOUCKY METOL0B
peweHns 3agad (PM3MYECKOro COOEpPXaHUS, MNPUMEHEHUIO pPasfUYHbIX METOAOB
NO3HaHuS;

BNnagetTb BuAaMu AOeATENIbHOCTM MO MOJSIYYEHUIO HOBOMO  3HaHUS, €ro
NHTepnpeTaumm, NnpeobpasoBaHMIO U NPUMEHEHNIO B PasfnnYHbIX Y4eOHbIX CUTyaumnsx, B
TOM 4umcne Npu co3gaHnn y4ebHbIX NPOEKTOB B 06nacTn nsnku;

BbISIBMATb  MPUYMHHO-CNEACTBEHHbIE CBA3M M akTyanusupoBaTb  3agady,
BblABUraTb rMNOTE3y €€ pelleHusl, HaXoaUTb apryMeHTbl AN AokasaTenbCTBa CBOMX
yTBEPXAEHWN, 3aaBaTb NapamMeTpbl U KPUTEPUN PELLEHUS;

aHanuanpoBaTb MOSfyYeHHble B XO[e peLueHust 3afayun pesynbTaTtbl, KpUTUYECKN
oueHnBaTb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHNE B HOBbIX YCNOBUSAX;
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CTaButb W dopmynupoBatb COOCTBEHHble 3agayn B obpasoBaTenibHOM
AeSATEeNbHOCTU, B TOM YuCIie NPU N3ydeHnn ousmnku;

[aBaTb OLUEHKY HOBbIM CUTyauUsaM, OoLeHUBaTb NPUOBPETEHHDBIN ONbIT;

yMeTb MNEepeHOCUTb 3HaHMaA no  u3nMke B  NpakTuyeckyro  obnactb
XN3HEeAesaATeNbHOCTH;

yMeTb MHTErpupoBaTh 3HAHNS U3 pa3HbIX NPeaMeTHbIX obnacTen;

BblABUraTb HOBble naen, npeanarate OpuUrMHarbHble NOAXOAbl U peLleHNs;

CTaBUTb Npobnemsbl 1 3agayun, onycKawLwme anbTePHATUBHbIE PELLEHUS.

Pa6oTa ¢ nHcpopmaumen:

BNageTb HaBblkaMW MNOSlyYeHUs MHAOPMaLMM (PU3MYECKOTO COAepXaHus Wu3
MCTOYHMKOB pa3HbIX TUMOB, CaMOCTOATENbHO OCYLECTBAATb MOMUCK, aHanus,
cucTemMaTM3aumio W MHTepnpeTauuio  MHOPMauMM  pasfnuyHbiX BUAOB U opM
npeacTaBneHus;

oLeHMBaTb AOCTOBEPHOCTb UHpOpMaLUX;

MCNonb3oBaTb CpeacTBa MHPOPMALUMOHHBLIX U1 KOMMYHUKALMOHHbBIX TEXHONOMNA B
peLLUEHMN KOTHUTUBHBIX, KOMMYHUKATUBHBLIX N OPraHn3aunoHHbIX 3agady ¢ cobniogeHmem
TpebOOBaHUN 3ProHOMUKWN, TEXHWKM 6Ge30nacHOCTU, TUrMeHbl, pecypcocbepexeHmns,
NPaBOBbIX U ATUYECKMX HOPM, HOPM MHGOPMaLMOHHON Be30NacHOCTH;

cosfaBaTtb TeKCTbl PMU3MYECKOro COoAepXaHUsa B pasnnyHbiX hopmMatax Cc y4ETOM
Ha3Ha4yeHns WHdopmaumm M UeneBon ayauTopun, BbiOMpas onTMMarnbHyl dopmy
npeacTaBneHns n Bu3yanunsauumn.

KoMMyHMKaTUBHbIE YHUBepcanbHble y4eOHble JeNCTBUS:

OCyLLeCTBNATbL ObLLEHNe Ha YpoKax (OU3NKM U BO BHE-YPOYHOMN AEATENBHOCTH;

pacrno3HaBaTb NPeanoCbINKN KOHPSTUKTHBLIX CUTYaLUn U cMArdaTb KOH(IUKTI;

Pa3BEPHYTO U JOMMYHO M3naratb CBOK TOYKY 3PEHUS C MCMNOSIb30BAHUEM
A3bIKOBbIX CPEACTB;

NOHMMATb M MWCMNOSMb30BaTb MpPenMyLLlecTBa KOMaHAHOWM W  MHAMBMAYanbHOW
paboThbl;

BolbnpaTb TeEMaTUKy W MeToAbl COBMECTHbIX [OEWCTBUA C Y4ETOM 0OOLMX
MHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YrieHa KONneKTMBa;

npuHMMaTb uenm COBMECTHOWM OEeATENbHOCTH, OpraHn3oBbIBaTb i
KOOpAMHMPOBATb AOEUCTBUS MO €€ [OOCTUXKEHUID: COCTaBnsATb MNfaH OEencTBun,
pacnpegensatb ponM C Y4ETOM MHEHUA YYacTHUKOB, obOCyxaaTb pe3ynbTaThbl
COBMECTHOW paboThl;

oueHMBaTb KayeCTBO CBOEro BKMada M KaXOoro yyYaCTHMKa KoMaHabl B 06Lwwinin
pesynbTaTt No pa3paboTaHHbLIM KpUTEPUSM;

npegnaratb  HOBbl€ MPOEKTbl, OUEHMBaTb MAEN C MNO3ULUUM  HOBM3HDI,
OPUMMHAaNbHOCTN, NPAKTUYECKON 3HAYNMOCTHU;

OCYLLECTBNATb NO3UTUBHOE CTpaTerMyeckoe noBeaeHne B pasninyHbIX cUTyauusx,
NpPosiBASATb TBOPYECTBO N BoOOpaxeHne, bbiTb MHUUNATUBHbIM.

PerynaTuBHble yHuBepcanbHble y4eOHble OencTBUsA
CamoopraHmsauus:
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CaMOCTOATENbHO OCYLLECTBNATbL MNO3HABATENbHYID OeATeNbHOCTb B 0bnactm
du13MKM U acTPOHOMUM, BbIABNATL NPobnembl, CTaBuTb W OPMYNMpPoBaTb
cOOCTBEHHbIE 3aa4U;

CaMOCTOATENbHO COCTAaBMATb NIaH PELIeHUst PACYETHBLIX N Ka4YeCTBEHHbIX 3adau,
nnaH BbINOSIHEHWUS MpakTMyeckon paboTbl C  Y4YETOM MMEIOLLMXCA PEeCcypcoB,
COBCTBEHHbIX BO3MOXHOCTEN U NPEAnOYTEHUI;

AaBaTb OLEHKY HOBbIM CUTYaLNAM;

paclwmpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE MNYHbIX NPEeaNOYTEHUN;

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

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBOBaTb (POPMMPOBAHMIO M NPOSABAEHUIO 3pyAMUMM B 06nactn oumsmku,
NMOCTOSAAHHO MOBbILWATL CBOWM 06pa3oBaTeNbHbIV U KYNbTYPHbINA YPOBEHb.

CaMOKOHTpPONb, 3MOLMOHAsNbHbIN UHTENNEeKT:

AaBaTb OLEHKY HOBbIM CUTyauMsIM, BHOCUTb KOPPEKTUMBbI B AEATENbHOCTD,
oLeHMBaTb COOTBETCTBUE Pe3yNnbTaToB LeNsam;

BNageTb HaBblkamMu No3HaBaTeNbHON pedrieKCUN Kak OCO3HAHUS COBepLUaeMbIX
OENCTBUM N MbICIIUTESTbHbIX NPOLIECCOB, UX Pe3yribTaToOB U OCHOBAHUN;

ncnonb3oBaTtb MpUEMbl pedoriekcun Ans OUEHKM cuTyaumm, Bblbopa BeEpPHOro
pelleHus:;

yMeTb OLleHMBaTb PUCKMN U CBOEBPEMEHHO NMPUHMMATL PELUEHNS MO UX CHUKEHWIO;

npMHUMaTb MOTUBbI WU aprymMeHTbl Apyrux npu adanu3e pes3ynbTaTtoB
NEeATEeNbHOCTH;

npuHUMaTb cebsl, NOHMMasa CBOW HEAOCTaTKN U JOCTOMHCTBA;

npUHMMaTb MOTMBbI UM aprymMeHTbl ApyrMx npu aHanu3e pesynbTaToB
NEeATEeNbHOCTH;

npu3HaBaTb CBOE NpaBoO U NPaBoO APYrnX Ha OLLMOKMN.

B npouecce OOCTMXEHMS NIMYHOCTHLIX Pe3yribTaTOB OCBOEHUS MporpamMmbl Mo
du3mke Ona  ypoBHA  cpegHero obuwero obpasoBaHua y  obydarowwmxcs
COBEpLUEHCTBYETCA 3MOLMOHAIbHbIN WHTENNEKT, npegnonararLumin
chopMUpPOBaAHHOCTb:

CaMOCO3HaHUs, BKMNKOYalLWEro CnocobHOCTb MNOHMMAaTb CBOE 3MOLMOHAanbHOe
COCTOSIHME, BWOETb HanpaBneHusi pasBUTUS COOCTBEHHOM 3SMOLMOHanbHOW cdepbl,
ObITb YyBEPEHHLIM B cebe;

CaMOpErynMpoBaHns, BKIOYAKOLWEro CaMOKOHTPOSb, YMEHMe MNpUHUMAaTb
OTBETCTBEHHOCTb 3@ CBOE TMoBedeHue, CnocobHOCTb  aganTupoBaTbCs K
3MOLMOHarbHBIM U3MEHEHNSAM U NPOSBAATL NMMOKOCTb, OblTb OTKPbITEIM HOBOMY;

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

aMnaTuu, BKIOYalOLWEN CnocobHOCTb MOHMMAaTb 3MOLMOHANbHOE COCTOsIHME
APYIMX, yYnTbiBaTb €ro npu OCywecTBAEeHUN ObLLEHNs, CNOCOOBHOCTb K COYYBCTBUIO U
COMEpPEXNBaHUIO;

coumarnbHbIX HaBbIKOB, BKMOYAKLNX CMNOCOOHOCTb BbiCTpamBaTb OTHOLLEHUS C
ApYrumMu nogabMin, 3ab60TUTLCS, NPOSABNATbL MHTEPEC U paspeLlaTb KOHINKTI.
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NMPEOMETHBLIE PE3YJIbTATDI

K KoHuy obydeHnsa B 10 knacce npegMeTHble pesyrnbTaTbl HA 6a30BOM ypOBHE
AOJDKHbI OTpaXKaTb COPMUPOBAHHOCTL Y 0ByYaroLLMXCS YMEHWIA:

AEMOHCTPUPOBATb Ha npumepax poSfib U MecTo (uamkm B ¢OpPMUPOBaAHUMU
COBPEMEHHOM Hay4YHOW KapTWHblI MUpa, B pPasBUTUN COBPEMEHHON TEXHWUKN W
TEXHONOIMN, B NPaAKTUYECKOW AeATENbHOCTU NI0AEWN;

yuntbiBaTb  FpaHuLbl  MNPUMEHEHUS  U3YYEHHbIX  U3NYECKUX  Moenewu:
MaTepuanbHas TO4ka, MHepumanbHas cucTema OTc4yéTa, abconTHO TBEpPOOE Tero,
noeanbHblM ra3, MOAENM CTPOEHUSI ra3oB, XXUOKOCTEN U TBEPAbIX Ten, TO4YeYHbIN
3IEeKTPUYECKUIN 3apss NpU pelleHnn usnyecknx 3agau;

pacrno3HaBaTb (bU3NYECKNEe SBMEHUS (MPOLEeCChbl) U OOBLACHATL MX Ha OCHOBE
3aKOHOB MEXaHWKW, MONEKYNIAPHO-KMHETUYECKON Teopun CTPOEeHUa BewecTBa U
NEeKTPOANHAMUKN: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOSIMHENHOE [OBWXEHUe,
ceBobogHOe nageHue Ten, ABWKEHME MO OKPYXXHOCTU, UHEepLMsi, B3aUMOAENCTBUE Ten,
anddyamns, 6GpoyHOBCKOE ABMKEHME, CTPOEHME XNOKOCTEN U TBEPAbLIX TEN, UBMEHEHME
obbéma Ten npu HarpeBaHUn (OXNaxkgeHwwn), TenrnoBOe paBHOBecWe, ucnapeHue,
KOHOeHcauus, nnaeneHue, Kpuctannusaumd, KuneHue, BIIaXHOCTb  BO34yxa,
NnoBbllEeHNe [aBfieHus rasa npu ero HarpeBaHUM B 3aKpbITOM COCyfe, CBA3b Mexay
napameTpamMu COCTOAHWUA rasa B M3onpoLeccax, afekrpusauma Ten, B3anmonencreme
3apsaaos;

ONMUCbIBaTb MeXaHu4yeckoe [ABWXKEHWe, WUCMonb3ya (uandeckne BeSIMYUHDI:
KoopAauHaTa, nNyTb, NepeMeLLeHne, CKOpoCTb, YCKOpeHne, Macca Tena, cuna, UMnynbc
Tena, KMHETU4YecKas 9Heprusi, MNOTEHUManbHasi 3Heprus, MexaHuyeckass pabora,
MeXaHn4yeckasi MOLLHOCTb; Mpu ONMCaHUK NPaBUibHO TpakToBaTb (PU3NYECKUA CMbICH
NUCMonb3yeMblX BESIMYMH, MX O0OO3Ha4YeHUss W  eguHuUbl, HaxoauTb opMyIsibl,
CBs3blBalOWME JAHHYIO (PU3NYECKYHO BENTUYMHY C OPYTMMU BENNYNHAMMN,

ONMnCbIBaTb M3yYeHHbIe TENSOBbIE CBOMCTBA TES N TEMNSOBbIE SBMEHUS, UCNOMb3YS
dum3myeckme BeNUYUHbLI: JaBreHWe rasa, TemnepaTtypa, CpefHss KuHeTuyeckas
9HEeprus XaoTUYeCKoro OBMXEHUS MOSEKyn, cpefHekBagpaTuyHasi CKOPOCTb MOJSIEKy,
KONWUYECTBO TENNOThbl, BHYTPEHHSAS 3Heprus, paboTa rasa, kKO3PULMEHT MOME3HOro
AEeNCTBUA TENSIOBOro ABuratens; npyu onucaHuu npaBuiibHO TpakToBaTb PU3NYECKUN
CMbICI MUCMNOSIb3YyeMbIX BESIMYUH, UX 0DO3Ha4YeHuUss U eauHUUbl, HaxoauTb OOpMYyIibl,
CBSA3blBalOLME AaHHYHO (OU3NYECKYIO BENTUYMHY C APYTMMN BENUYUHAM,;

OMUCbIBaTb M3YYEHHble 3NIEKTPUYECKME CBOMCTBA BeLLeCTBaA M 3NeKTpudeckue
aBneHnst (Mpoueccobl), uUcnonb3ys (U3andeckne BENUYMHBI: 3NEKTPUYECKUI 3apsg,
3MeKTpuYeckoe nose, HanpsXKEHHOCTb MOSs, NOTeHuMarn, pasHOCTb NOTEHUManoB; npu
ONMUCaHUN NpPaBUMbHO TpakToBaTb (PU3NYECKUM CMbICIT UCMOMb3YEMbIX BESIUYUH, WX
o603HavyeHnss U eguHUUbI; YKasbiBaTb OOPMyIbl, CBA3bIBAKOLME OAHHYIO (OM3NYECKYHO
BESIMYMHY C OPYTMMU BENUYNHAMU;,

aHanuanpoBaTb (U3NYECKMEe NPOLECChbl U SBMAEHUHA, WUCMONb3ya duandeckme
3aKOHbl U NPUHUMMbI: 3aKOH BCEMUPHOro TaroteHus, |, Il n Il 3akoHbl HeloTOHA, 3akoH
COXPAHEHUs] MEXaHMYEeCKOW OQHeprun, 3aKkOH COXPaHEeHUst UMNynbca, npuHUMN
cynepnosnuumm Ccun, nNpUHUUN  paBHOMPaBUA UMHeEpUManbHbIX CUCTEM OTCYETA,
MOSEKYNSAPHO-KUHETUYECKYIO TEOPUKD CTPOEHUSA BeLLeCcTBa, ra3oBble 3aKOHbl, CBS3b
cpeaHen KUHETUYECKOW JHeprMm TensnoBOro ABWXKEHUS Mofekyn ¢ abcontoTHON
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TemnepaTypon, nepsBbl 3aKOH TEPMOOUHAMWKWN, 3aKOH COXPaHEHUsI 3IIEKTPUYECKOro
3apsga, 3akoH KynoHa, npy 3TOM pasnuyaTb CNOBECHYK (POPMYNMPOBKY 3akOoHa, ero
MaTemMaTU4eCcKoe BblpaXKeHne 1 ycnosus (rpaHnubl, 06nactu) NpUMEHNMOCTN;

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

BbINOSTHATL 3KCNEPUMEHTbI NO UCCIIe40BaHUI0 (PU3NYECKNX SBIIEHUI U NPOLIECCOB
C MCMNOMb30BaHMEM MPSIMbIX U KOCBEHHbIX W3MEPEeHUn, npy 3ToM OpMYnnpoBaThb
npobnemy/3agadyy u rmnotesy Yy4eBHOro aKcnepumeHTa, cobupaTb YCTaHOBKY M3
npeanoXxeHHoro obopynoBaHNd, MPOBOAMTL OMbIT U POPMYNMPOBaTL BbIBOAbI;

OCYLLECTBNATb NPSIMblE U KOCBEHHbIE N3MePEeHUsT (PU3NYECKNX BESNTUYMH, MPU 3TOM
BblOMpaTb onTMManbHbIM CNOCO6 M3MEpPEeHuss M WUCNoNb3oBaTb W3BECTHbIE MeTOAbl
OLIEHKM MOrpeLLIHOCTEN U3MEPEHNN;

nccnenosatb 3aBUCUMOCTU Mexagy — pusmyeckumm BeNnnYMHamu c
MCNONMb30BaHMEM MPSMbIX U3MEPEHUW, MpPU  ITOM KOHCTPYMpOBaTb YCTaAHOBKY,
dukcupoBaTb pe3ynbTaTbl NOSYYEHHOW 3aBMCUMOCTUM (PU3MYECKMX BENUYUH B BUAE
Tabnuuy n rpacdumkos, AenaTb BbIBOAbI MO pe3yribTaTaM UCCNeaoBaHUS;

cobnogaTte npasuna 6e3onacHoro Tpyga npu nNpoBedeHUU UCCNefoBaHui B
pamkax y4ebHOro aKkcnepumeHTta, YydebHO-UccnegoBaTeNbCKOM U MPOEKTHOW
AEATENIbHOCTM C UCMOSfb30BaHMEM W3MEPUTESNbHbIX YCTPOMUCTB M nabopaTopHOro
obopynoBaHus;

pellaTb pacy€THble 3a4a4M C SBHO 3aJaHHON (P3NYEeCKON MOLENbIO, UCMNOSb3y4A
PU3n4ecKkne 3aKkoHbl M MPUHLUMMBLI, HA OCHOBE aHanu3a ycnoBus 3agjayun BblbupaTtb
U3n4eckyto Moaenb, BblAENATb PM3nMdeckne BennYMHbl U opmynbl, HeobXxoaumble
ANa €€ pelueHusi, NMpoBOAUTb PacyéTbl M OLEHMBATb pPeanbHOCTb MOMyYEHHOro
3Ha4YeHNs PU3NYECKON BENNYUNHDI;

pewaTtb KayYeCTBEHHble 3aJayu: BbICTpaMBaTb JIOMMYECKM HEMNPOTMBOPEUMBYIO
LEenoYKky pacCy>XaeHWn C OnoponM Ha MU3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
dusnyeckme sBneHus:;

MCNONb30BaTb NPU peLleHnn y4yebHbIX 3aday COBPEMEHHblE WH(OPMALMOHHbIE
TeXHONormm [f[nsi MNoucKa, CTPYKTYPUPOBaHWUA, WHTepnpeTauMm W npencraBneHus
y4ebHOM 1 Hay4yHO-NoNyNApHON MHpopMaLnn, NONyYEHHON N3 PasnnYHbIX MCTOYHWUKOB,
KPUTUYECKN aHanM3npoBaTh NofyyYaemMyto MHPOpPMaumIo;

NpUBOOUTL MNPUMEPbI BKMNaga POCCUNCKUX WU 3apybeXxHbIX YYEHbIX-PU3MKOB B
pasBuTME Hayku, OObACHEHME NPOLECCOB OKPYXaloLero Mnupa, B pasButme TEXHUKU U
TEXHONOrn;

MCNonb3oBaTb TeopeTUdeckne 3HaHua no ousvke B NOBCEAHEBHOW XWU3HW AN
obecneyeHuns 6GesonacHocTM npu obpaweHnn ¢ npubopamm U TEXHUYECKUMU
YyCTPONCTBaMWN, AN COXPaHEHUs 300pOoBbs W COBMIOAEHUST HOPM  3KOFOrMYecKoro
noBeOeHUs B OKpYXXatoLLen cpeae;

pabotaTb B Trpynne C BbIMNOSIHEHMEM pPa3fUYHbIX CoLUMarnbHbIX  PONen,
nnaHupoBatb paboTy rpynnbl, pauMoHanbHO pacnpegenats 00653aHHOCTM U
nnaHMpoBaTb AEATENbHOCTb B HECTAHOAPTHbIX CUTyauusx, afdekBaTHO OLUeHuBaTb
BKMag, KaXXaoro U3 y4acTHUKOB rpynrbl B peLleHne paccmaTpmMBaemMon npodnemsl.

K KoHuy obydeHnsa B 11 knacce npegMeTHble pes3ynbTaTbl Ha 6a30BOM ypOBHE
AOMMKHbI OTpaxkaTb CPOPMUPOBAHHOCTb Y 0BYYalOLLNXCS YMEHWUNA:
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AEMOHCTpUpOBaTb Ha Mpumepax pofib U MecTo (uU3nkm B (HOPMUPOBAHUM
COBPEMEHHOM HAY4YHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU W
TEXHONOIMMN, B MNPaKTUYECKON [LeATerlbHOCTU noaen, LUenoCTHOCTb U eOUHCTBO
do13MYeckom KapTUHbI MUPa;

YyYuUTbIBaTb rpaHuLbl NPUMEHEHNA U3YYEHHbIX (PU3NYECKUX MOAESEN: TOYEYHbIN
SNEeKTPUYECKUIn 3apsag, nyd cBeTa, TOYeYHbIN UCTOYHUK CBeTa, aaepHas Moaenb atoma,
HYKNOHHAsA Moerib aTOMHOro gapa npu peleHnn pusndeckmux 3agav;

pacnosHaBaTb u3NYeckme sBreHus (npouecchbl) U 0OBbACHATbL MX Ha OCHOBE
3aKOHOB 3SIEKTPOAMHAMUMKM U KBAHTOBOM (PU3MKN: anekTpuyeckas npoBOAMMOCTb,
TEennoBoe, CBETOBOE, XWMUYECKOe, MarHUTHOe [OeWCTBUS ToKa, B3auMoOencTeue
MarHMTOB, 3NEeKTPOMarHUTHaa UHOYKUMS, AEACTBUE MArHUTHOroO Monsi Ha NPOBOLHUK C
TOKOM W  OBWXKYLMACA  3apsid, 9NeKTpoMarHutHble  konebaHuss ©n BOJHbI,
NpPAMONNHENHoe pacnpocTpaHeHue cBeTa, OoTpaxeHue, npefioMmneHue,
UHTepdepeHLmMs, audpakums 1M nonspusauna  ceeTa, OUCNepcua  CBeTa,
doToanekTpuyecknn adpdekT (potoaddekT), cBeToBOE AaBNeHUe, BO3HWKHOBEHMWE
NMHen4aToro CcrnekTpa aTtomMa BOAOpOOa, €eCTecTBeHHas W UCKYCCTBEHHast
pagMOaKTUBHOCTb;

onucblBaTb M3YYeHHble CBOWCTBA BelwlecTBa (dNeKTpu4eckue, MarHuTHble,
ONTUYECKME, INEKTPUYECKYHD MPOBOAMMOCTb Pa3fiMYHbIX Cpef) U dNeKTPOMarHuUTHbIe
AaBreHnst (Npouecchbl), NCNonb3ysa (pusnveckne BENUYUHBLI: SNEKTPUYECKUin 3apsag, cuna
TOKa, 9neKTpU4ecKkoe HanpsbkeHue, afeKTpuyeckoe COMnpoTUBIIEHME, Pa3HOCTb
NnoTeHUManoB, anekTpoaBwXyLwas cuna, pabota Toka, WMHOYKUMS MarHUTHOro Mons,
cuna Amnepa, cuna JlopeHua, MHOYKTUBHOCTb KaTYLUKW, 3HEPrUst 3NEKTPUYECKoro u
MarHUTHOro rnomnewn, nepuoa n Yyactota konebaHun B konebaTenbHOM KOHTYpe, 3apsag v
cuna ToKka B Mpouecce rapMOHUYECKUX OSNEeKTPOMarHUTHbIX KorebaHwun, d¢oKycHoe
paccTosiHue W ONTUYecKast cura JMH3bl, MpU OMUCAHUU MPaBUSIbHO TPaKTOBaTb
PU3NYECKMIA CMbICIT UCMOMb3YEMbIX BEMNYMH, UX 0O03HAYEHNS U eOMHULbI, YKa3biBaTb
dopMmyribl, CBA3bIBAKOLLME OAHHYIO (PU3NYECKYHO BENUYNHY C OPYrMMU BENNYMHAMU,

OMUCbIBaTb N3YyYEeHHblEe KBAHTOBbIE SIBMIEHMSI N NPOLIECChl, NCMOMb3ysa usndeckme
BEMNYMHbI: CKOPOCTb 3fIEKTPOMArHUTHbLIX BOJSIH, ANWHA BOSMHbI W 4YacTtoTa CBeTa,
9Heprus 1 nmnynbc oTOHa, Nepuog nonypacnaga, 3Heprusi CBsA3nM aToMHbIX 84ep, npu
ONMMUCaHUN NpPaBWUMbHO TpakToBaTb (YU3NYECKUM CMbICIT UCMOMb3YEMbIX BESIUMYUH, WX
obo3HavyeHns U eguHUUbI, YKasbiBaTb (POPMYribl, CBA3bIBaKOWME OAHHYHO (PU3NYECKYHO
BENNYMHY C OPYTMMN BENNYUHAMM, BbIYMCNATD 3HA4YeHNE PU3NYECKOW BESTUYUHDI;

aHanuampoBaTb (U3NYECKMEe NPOLEeCChl U SABMEHUS, WUCNOoNb3ysa usmnyeckue
3aKOHbl M NpuHUMNLL: 3akoH OMa, 3akoHbl MnocnefoBaTenbHOro0 W napannesbHoro
cOeaVHeHUs NPOBOAHMKOB, 3aKOH [xoynsa—JleHua, 3aKoH 9NeKTPoOMarHUTHOM UHOYKLNN,
3aKOH MPSIMOSIMHENHOrO pPacnpOCTPaHEHMS CBeTa, 3aKOHbl OTPaXEHWsA CBeTa, 3aKOHbI
npenomrneHns ceeTta, ypaBHeHUe JnHWTenHa ansg hoTodddekTa, 3aKOH COXpaHEHUS
9HEepruun, 3akoH COXPaHEHUA MMMYyrbCa, 3aKOH COXPaHEHUs JNEeKTPUYecKoro 3apsaa,
3aKOH COXpaHeHuUst MacCoBOro u4ucra, noctynatbl bopa, 3akoH paguoakTMBHOrO
pacrnaga, npu 3TOM pasnuyatb CrOBECHYH  (OOPMYSIMPOBKY  3akoHa, ero
MaTeMaTnyecKoe BblpaXkeHne n ycnosus (rpaHuubl, 06nactn) npMMEHNMOCTH;

onpeaenaTb HanpaefeHne BeKTopa WHOYKUUWM MarHUTHOro nonsi NpoBOAHMKa C
TOKOM, cunbl AMnepa n cunbl JlopeHua;
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CTPOUTb M ONMUCbiBaTb M300paxkeHne, co3gaBaeMoe MNITIOCKMM 3epKasioM, TOHKOW
nnH30M;

BbINOJSTHATL 3KCNEPUMEHTbI NO UCCeLOBaHNI0 (PU3NYECKNX SBNIEHNIA N NMPOLLECCOB
C MCMNOJSIb30BaHUEM MPSMbIX M KOCBEHHbIX W3MEpeHWn: npu 3TOM OopMynmMpoBaTb
npobnemy/3agadyy M rmnotesy Yy4ebBHOro aKcnepumeHTa, cobupaTb YCTaHOBKY M3
npeanoXxeHHoro obopynoBaHNd, MPOBOAMTL OMbIT U POPMYNMPOBaThL BbIBOAbI;

OCYLLECTBNATb NPSMbIE U KOCBEHHbIE U3MepPeHUsT PU3NYECKNX BENTUYMH, MPU 3TOM
BblOMpaTb ONTMMasnbHbIM CNOCO6 M3MEpEeHuss M WUCNoNb3oBaTb WM3BECTHbIE MeTOAbl
OLIEHKM MOrpeLLHOCTEN N3MEpPEHNN;

nccnegoBatb 3aBUCMMOCTU (PU3NYECKUX BESNIMYUH C UCMONb30BaHUEM MPSMbIX
N3MEepEeHUn: npu 3TOM KOHCTPyMpoBaTb YCTaHOBKY, (UKCUpoBaTb pe3yrbTaThbl
NOMNy4YeHHOM 3aBMCUMOCTU (PU3MYECKUX BENWYMH B Buae Tabnuy n rpadukos, genatb
BbIBOAbI MO pe3ynbTaTtaM UccreaoBaHus;

cobnogaTte npasuna 6e3onacHoro Tpyga npu nNpoBedeHUU UCCnefoBaHWi B
pamkax y4ebHOro aKkcnepumeHTta, y4ebHO-uUccnegoBaTeNbCKOM U MPOEKTHOW
AEATENIbHOCTM C  UCMOSfb30BaHMEM U3MEPUTESIbHBIX YCTPOMUCTB M nabopaTopHOro
obopynoBaHus;

pellaTb pacy€THble 3a4a4M C SBHO 3aJaHHON (PMU3NYECKON MOLENbIO, UCMNOSb3YyA
u3n4eckme 3aKkoHbl M MPUHUMMbLI, HA OCHOBE aHanu3a ycrnoBus 3ajayn BblOMpaTb
dm3myeckyto Mogenb, BbliAeNaATb (PU3NYEeCKNe BENUYUHBLI U POPMYIbl, HeobBXoauMble
ANs eé pelleHnd, npoBOAUTb pPacyéTbl U OUeHMBaTb peasibHOCTb MOSTy4EHHOro
3Ha4YeHNs PU3NYECKON BENNYUNHDI;

pewaTtb KayeCTBEHHble 3aJayu: BbICTpaMBaTb JIOMMYECKU HENPOTUBOPEUMBYIO
LEenoyKky pacCy>XOeHWn C OnoponM Ha U3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domanyeckme SBneHns;

MCNoNb30BaTb NPU pelleHnn y4yebHbIX 3aday COBPEMEHHble WH(OPMALMOHHbIE
TeXHONormm [f[ns NoucKa, CTPYKTYPUPOBaHWUA, WHTepnpeTauMm W npencraBneHus
y4ebHOM 1 Hay4yHO-NONYyNApHON MHpOopMaLnn, NONYYEHHON N3 PasfnnYHbIX MCTOYHUKOB,
KPUTUYECKN aHanM3npoBaTh nonyyaemMyro MHGPOopMaLmio;

00BACHATL NPUHLUMMBI OENCTBUS MalUMH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pasnuyaTtb ycnosus nx 6e3onacHoOro NCnonb30BaHNA B NOBCEAHEBHOW XU3HW;

NpUBOOUTL MNPUMEPbLI BKMNaga POCCUNCKUX U 3apybeXxHbIX YYEHbIX-(PU3NKOB B
pa3BuTUE HayKn, B 0OBbACHEHME NPOLLECCOB OKPYXKaloLEero Mupa, B passButne TEXHUKU K
TEXHOIOTNW;

MCNoNb30BaTb TeOpeTUYEeCKMe 3HaHMA Mo (Pu3nKe B NOBCELHEBHOW XU3HU ANd
obecnevyeHus 6GesonacHocTM npu obpaweHnn ¢ npudopamMn U TEXHUYECKUMU
YyCTPOMUCTBaMM, ANS COXPaHEeHUs 300pOoBbs U COBNIOAEHUA HOPM  3KOSTIOrMYeCcKoro
noBeAEeHWs B OKpyXaloLLen cpeae;

pabotatb B rpynne C BbINOfIHEHMEM PAa3fIMYHbIX COUMarnbHbIX PONen,
nnaHuposaTtb paboTy rpynnbl, pauyuoHanbHO pacnpegenats 06s3aHHOCTU WU
nnaHMpoBaTb [OEATENbHOCTb B HeCTaHAApTHbIX CUTyauusix, afeKkBaTHO OUEeHMBaTb
BKMaZ KaXaoro 13 y4aCcTHUKOB rpynrbl B pelleHrne paccmaTtpmuBaemon npobnemMsi.

24



TEMATUYECKOE NMNJITIAHWPOBAHUE

10 KNACC
KonunyecTtBO 4yacoB
Ne
Tema ypoka
n/n Bcero [dartano OaTta no

nnaHy ¢dakty

Paspen 1. PU3NKA U METOAbl HAYYHOI'O NMNO3HAHUA

ANEeKTPOHHbIe
uucpoBble
obGpa3oBaTernbHble

pecypcbl

®Pusnka u metToabl Hay4HOro No3HaHuaA (2 4yaca)

dusnka — Hayka o npupoge. Hay4dHble
MeTOAbl NMO3HAHUS OKPYXXatoLLero Mmpa

1

Pornb 1 mecto omsmkn B hopMmnpoBaHumn
COBPEMEHHOM Hay4YHOW KapTUHbI MUpa, B 1
NPakTU4YECKON OesATenbHOCTUN Noaen

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

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

Pazpen 2. MEXAHUKA
KuHemaTuka (5 yacos)

MexaHu4yeckoe aBuXeHue.
OTHOCUTENBHOCTb MEXaHNYECKOro 1 Bubnmnoteka LIOK
ABwxeHus. NepemelleHne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
PaBHOMepHOe NpAMONMHENHOE ABUMXEHUE 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3620
PaBHOycKkopeHHOE NpAMOSIMHENHOE 1 Bubnnoteka LIOK
JBWXeHne https://m.edsoo.ru/ff0c372e
CBobogHoe nageHue. YckopeHue 1 BubnuoTteka LIOK
cBobogHoro nageHus https://m.edsoo.ru/ff0c39cc
KprBonuHenHoe asuxeHune. [1BuxeHne 1 Bubnmnoteka LIOK
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mMaTepuarnbHOM TOUKM MO OKPY)XHOCTY

https://m.edsoo.ru/ff0c3ada

AuHamuka (7 4

MpuHUMN oTHOCUTEeNnbHOCTK [anunes.

acos)

Bubnmnoteka LIOK

8 NHepumanbHble cucteMbl oTcyeTa.
P . https://m.edsoo.ru/ff0c3be8
MepBbI 3akOH HblOTOHA
Macca Tena. Cuna. MNpuHumn
9 cynepnosvumm cun Bfo ;lVI 3aKOH Bubnuorexa LIOK
ynep H ' P - https://m.edsoo.ru/ff0c3be8
HbloTOHa ona matepuanbHON TOYKK
10 TpeTui 3akoH HbtoToHa ans Bubnnoteka LIOK
MaTepuarnbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOro TaroteHuns. Cuna Bubnnoteka LIOK
11
TshkecTu. [epBas KocMu4eckas CKOpOCTb https://m.edsoo.ru/ff0c3d00
Bubnnoteka LIOK
12 Cwuna ynpyroctu. 3akoH N'yka. Bec Tena
ynpy y https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoadhpuuneHT TpeHus.
13 Cuna cgn 0T1/|BJ'|e|i|qJV|d;|J nLl " BVI)ieHVIVI Bubnmorera LIOK
P Pia https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UNn rase
MocTynaTtenbHoe 1 BpallaTensHoe
14 ABWXeHne abcontTHO TBEPAOro Tena. Bubnuoteka LIOK
MomeHT cunbl. [1neyo cunel. Ycnosusd https://m.edsoo.ru/ff0c41a6
paBHOBeCUsI TBEPLOro Tena
3aKoHbl coOxpaHeHus B MexaHuke (6 4yacoB)
Mmnynbc matepmnarnbHOW TOYKN, CUCTEMBI
MaTtepuarnbHbIX Todek. iMnynsc cunebl. Bubnuoteka LLOK
15
3aKoH coxpaHeHust Mnynbcea. https://m.edsoo.ru/ff0c43d6
PeakTnBHOE OBWXKEHNE
16 PaboTa n mowHocTb cunbl. KuHetnyeckas Bubnuoteka LLOK

3Heprus matepuaribHOW TOYKN. Teopema

https://m.edso0.ru/ff0c4502
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06 N3MEHEHUN KNHETUYECKOW aHeprnm

17

MoTeHuManbHasa aHeprus.

[MoTeHumanbHasa aHeprnsa ynpyro
nedopMMpoBaHHON NPYXUHbI. 1
MoTeHumanbHasa aHeprua Tena s6nunsu
NnoBepXHOCTN 3emnu

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

18

lMoTeHunanbHbIE U HENOTeHUMArnbHbIE

cunbl. CBs3b paboTbl HENOTEHUMANbHbIX

CUIT C UBMEHEHNEM MEXaHNYEeCKOM 1
3HEeprum cUcTeMbl Ten. 3aKOH COXpaHeHUs
MeXaHN4YeCKON SHeprum

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

19

20

JTabopaTtopHas paboTta «MccnegosaHue
cBs3M paboTbl CUIbl C UIBMEHEHNEM
MEXaHNYECKON IHEPrun Tena Ha npumepe
pacTsKEeHUs PE3NHOBOIO XryTay
KoHTponbHas paboTa no teme
«KnHemaTtuka. AInHamuka. 3akoHbl 1
COXPaHEeHUs1 B MEXaHMKE»

Paspen 3. MOJIEKYNIAPHAA ®U3UKA U TEPMOAUMHAMUKA

Bubnuoteka LIOK
https://m.edsoo.ru/ffl0c4b74

21

22

OCHOBbI MOMNEKYNAPHO-KMHEeTUYECKoM Teopumn (9 YacoB)
OCHOBHbIE NOSTOXXEHNSA MOSEKYISIPHO-
KnHeTn4yeckomn Teopumn. bpoyHoBckoe 1
ABwxeHue. Onudpdyauns
Xapaktep OBUWKEHUSI 1 B3aMOLENCTBUSA
YyacTuy BellectBa. Mogenu cTpoeHus 1
rasos, XXMAKOCTEN M TBEPAbIX TEN

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

23

Macca monekyn. KonvyecTBo BeLlecTBa.
MocTtoaHHas ABoragpo
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Tennosoe paBHoBecue. TemnepaTypa 1

24 eé€ nsmepenue. llikana temnepatyp 1
Lenbcus
25 NpeanbHbivi ra3 B MKT. OcHoBHOE 1 Bubnnoteka LIOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbcontoTHaa TemnepaTypa Kak Mepa
cpeaHen KNHETUYECKON AHEPTNN Bbubnuoteka LIOK
26 1
ABWKEHUS Monekyn. YpaBHEHNe https://m.edsoo.ru/ff0c511e
MeHpeneeBa-KnanenpoHa
27 3akoH [JanbToHa. [a30Bble 3aKOHbI 1
JTabopaTopHas paboTta «MccnegosaHme
28 3aBUCUMOCTU MexXay napameTpamum 1
COCTOSIHUSI Pa3pPEeXEeHHOro rasa»
M3onpouecchl B naeansHOM rase n mx Bubnmnoteka LIOK
29 1
rpadguyeckoe npeacraBneHme https://m.edsoo.ru/ff0c570e
OcHoBbl TepmoanHamukm (10 yacos)
BHyTpeHHsS aHeprus
epMoaMHaMNYECKON CUcTe cnocob
T"pM ANHAMUNYECKOWN CUCTEMbI 1 CN bl Bu6nvoTexa LIOK
30 €€ nameHeHus. Konnyectso TennoTbl u 1
https://m.edsoo.ru/ff0c5952
paboTa. BHyTpeHHss aHeprus
0[HOATOMHOIO NaeanbLHOro rasa
Bubnmnoteka LIOK
31 Buabl Tennon Sl 1
Ael Tennonepeaa https://m.edsoo.ru/ff0c5¢c36
YpenbHas TennoémMKOCTb BellecTBa.
A W BubnuoTteka LIOK
32 KonuyectBo TennoTsbl Npu 1
- https://m.edsoo.ru/ff0c5c36
Tennonepenade. AgnabaTHbl npouecc
33 [MepBbIN 3aKOH TEPMOANHAMUKN U €ro 1 BubnuoTteka LIOK

NpUMeHeHMe K n3onpoLieccam

https://m.edsoo.ru/ff0c5efc
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Heob6paTmocTb NpoLEeccoB B Npupogae.

Bubnnoteka LIOK

34 BTopou 3akoH TepmMogMHaMUKK 1 https://m.edsoo.ru/ff0c6230

35 MpuHuunn genctena n KMo tennosomn 1 Bubnnoteka LIOK
MaLLUMHbI https://m.edsoo.ru/ff0c600a

36 Lnkn KapHo n ero KINf 1

37 JkKonormnyeckme npobnemsbl 1
TENO3HEepPreTmKn

38 O6o6watowmin ypok «MonekynapHas 1 Bubnnoteka LIOK
duamka. OCHOBbI TEPMOANHAMUKM» https://m.edsoo.ru/ff0c6938
KoHTpornbHas Ta no Tem

39 «R)/Ior?;l(ynﬂapHgifgmzmz. Ce)CiOBbI 1 Bubnmorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKN»
OcHoBbI TepmoauHamukm (10 yacos)

40 MapoobpasoBaHmne 1 KoHOeHcauus. 1 Bubnuoteka LIOK
WcnapeHue n kunexme https://m.edsoo.ru/ff0c63b6

a1 AbGcontoTHas n oTHocUTenbHas 1 Bubnuoteka LIOK
BNaXXHOCTb BO3ayxa. HacblweHHbIN nap https://m.edsoo.ru/ff0c64d8
Teéppoe Teno. Kpuctannuyeckne n

42 aMopdHble Tena. AHN30TPONUSA CBOMCTB 1 Bubnnoteka LIOK
Kpuctannos. XXuakve KkpucTannsbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHble MaTepuarnbl
lMnaBneHue n KpucTannmMsaums.

43 Y,q:nbjaﬂ eTean)TC; inasj?lz:jm. 1 Bubnmoreka LIOK

https://m.edsoo.ru/ff0c6708

Cybnnmaums

44 YpaBHeHMe TennoBoro banaHca 1 Bubnmoreka LIOK

https://m.edso0.ru/ff0c6820

Paspen 4. ANIEKTPOANHAMUKA
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AnekTpocTtatuka (10 yacos)

OrnekTpusauna Tesn. ANeKTpuYeckuin

Bubnmnoteka LIOK

45 3apsa. [1Ba Buga anekTpuyeckmx 3apsgos https://m.edsoo.ru/ff0c6bcc
[MpoBOAHUKKN, OANINEKTPUKM U
46 n:nynp?osonHlfllKM. 3aK§H COXpaHeHud 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3MeKTpUYeckoro 3apsiga
47 Baaumopgenctaume 3apsgoB. 3akoH 1 Bubnmnoteka LIOK
KynoHa. To4eyHbIn anekTpuyeckni 3apsg https://m.edsoo.ru/ff0c6ced
Hanps»K€HHOCTb 3NeKTpU4ecKoro nons.
48 I'Ipmsu,mn cynepno3mumrl)4 ANEeKTPUYECKNX 1 Bubnmorera LIOK
. .. https://m.edsoo.ru/ff0c6df2
nonen. JINHMN HanpPsPKEHHOCTH
49 PaboTa cun anekTpoctaTMy4eCcKoro nons. 1 Bbubnuoteka LIOK
MNoTteHyman. Pa3HocTb NnoTeHuuanos https://m.edsoo.ru/ff0c6f00
MpOBOAHNKN U ANSNEKTPUKN B
50 SJSGKTpﬂOCTaTMHSCKOM ngne. 1 Brbnmoreka LIOK
https://m.edsoo.ru/ff0c7018
[nanekTpuyeckasa NpoHMLAEMOCTb
. Bubnnoteka LIOK
51 OnekTpoémkocTb. KoHaeHcaTop 1 hitos://m.edsoo.ru/f0c7126
ONEKTPOEMKOCTb MNOCKOro
52 KOHnescaTopa. OHeprusa 3aps»KeHHOro 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHOeHcaTopa
53 J'Ia60paT"opHaﬂ paboTta "N3mepeHune 1
3NEKTPOEMKOCTU KOHOeHcaTopa"
MpuHUMN gencTems N NpUMeHeHne
KOHZEHCATOPOB, KOMMPOBAIibHOro
54 annaparta, CTPYMHOro npuHTepa. 1

AnekTpocTtaTnyeckas 3awmra.
3asemneHune anekTponprubopos
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MoCTOAHHbLIN 3NEeKTPU4YeckMn ToK. TOKM B pa3nunyHbIX cpepax (12 yacon)

55

56

57

OIEeKTPUYECKUI TOK, YCINOBUA €ro
cyuwectBoBaHus. [NocTosaHHbIM TOK. Cuna
Toka. HanpspkeHne. ConpoTusneHue.
3akoH Oma gns yvacTka uenm

MNocnepoBaTenbHOe, NapannensHoe,
CMeLLaHHoe coeanHeHne NPOBOAHNKOB.
NabopatopHas paboTta «3yyeHune
CMELLaHHOro COeaUHEHNS PE3MCTOPOBY

PaboTa 1 MOLLHOCTb 3NIEKTPUYECKOrO
Toka. 3akoH [xoynsa-lleHua

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

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

58

3akoH Oma ansi NonHom (3aMKHYTOW)
anekTpuyeckon uenun. KopoTtkoe
3amblikaHue. JlabopaTtopHasn paboTa
«UN3amepeHne 3C nctoyHmka Toka u ero
BHYTPEHHEro CONpPoOTUBIEHUS»

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

59

OneKkTpoHHas NPoBOAUMOCTb TBEPAbIX
MeTannoB. 3aBUCUMOCTb COMPOTUBIIEHUS
MeTannoB OT TeMnepaTypsbl.
CBepxnpoBOANMOCTb

60

OnekTpunyecknin Tok B Bakyyme. CBoncTtea
9NEKTPOHHbIX MY4YKOB

61

62

MonynpoBOAHMKKM, X COBCTBEHHAs 1
npumecHas nposoanmocTb. CBoncTea p—
n-nepexoaa. lNonynpoBogHMKOBbIE
npmnbopsbl

OneKTpU4eckuin Tok B pacTBopax u
pacnnaBax 31EKTPOSINTOB.

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

BubnuoTteka LIOK
https://m.edsoo.ru/ff0c82ba
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OnekTponuTnyeckas guccounauus.
OnekTponus

OneKTPMYECKUIA TOK B rasax.
CamMocCTOoATENbHbIN U

Bubnnoteka LIOK

63 HecamMocCTOoATENbHbIN pa3pag. MonHus. 1 https://m.edsoo.ru/ff0c84ae
lMnasma
AnekTpuyeckne npmbopbl U yCTponcTea U
64 nx nparl)amquKoe 2pVIMZHeHZe. FI)'IpaBl/lna 1 Bubnmorera LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKN Be30nacHoOCTU
y Bubnnoteka LIOK
65 O6o6watowmmm ypok «3nekTpoanHamMmmKar» 1 hitps://m.edsoo.ru/ffoc88be
KoHTponbHas pabota no teme
66 «dnekTpoctaTuka. NoCTOAHHbIN 1 Bubnnoteka LIOK
ANEKTPUYECKNI TOK. TOKM B pasfinyHbIX https://m.edsoo.ru/ff0c8a8a
cpepax»
67 PesepBHbIn ypok. KoHTponbHasa paboTta 1 Bubnnoteka LIOK
no Teme "3AnekTpoguHammka" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIn ypok. ObobLatowmim ypok no 1 Bubnuoteka LIOK
Temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLUEE KOJTMYECTBO YACOB MO NMPOIrrPAMME 68
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11 KNNACC

KonuuyecTBO YacoB

ANEeKTPOHHbIe

Ne n/mn  Tema ypoka uMcpposbIe
Bcero [Oatano Harta no obpasoBaTenbHble
nnaHy c¢akty pecypchbl
Pazpgen 1. QJIEKTPOOAUMHAMUKA
MarHuTHoe none. dneKTpomMarHMTHaa MHAykums (11 yaco)
lMocTosiHHbIE MArHUTBLI N NX
1 B3anmopgencrteme. MarHmTtHoe none. 1 bubnuoteka LUOK
BekTop MarHMTHOW UHAYKUMK. JInHUK https://m.edso0.ru/ff0c9778
MarHUTHOW MHOYKUUK
MarHuTHoe none NPoBOAHUKA C TOKOM.
2 OnbIT OpcTena. Bszmmo?qeﬁcmme 1 Bubmmoreka LIOK
https://m.edsoo.ru/ff0c98fe
NPOBOAHMKOB C TOKOM
3 JTabopaTtopHas paboTa «M3yveHne 1 Bubnuoteka LLOK
MarHUTHOrO MNOJISt KATYLUKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[lenctene MarHMTHOro Nons Ha
NPoBOAHUK ¢ TokoM. Cuna Amnepa.
4 ﬂr;6op£el\TopHaﬂ paboTa «I/Iccneur;BaHme 1 Bubnmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
AENCTBUS NOCTOAHHOIO MarHmMTa Ha
paMKy C TOKOM»
€eMCTBME MarHMTHOro Nons Ha
5 ﬂBM)KyLLI,yPOCFI 3apsXkeHHylo YacTuly. 1 Bubnmotexa LIOK
https://m.edsoo.ru/ff0c9df4
Cwuna JlopeHua. PaboTa cunbl JlopeHua
OnekTpomarHuTHast nHaykumsi. NoTok
6 BEKTOpa MarHuTHom nuaykumn. 34C 1

NHAYKUMW. 3aKOH 3N1eKTPOMarH1MTHOM
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nuaykummn Gapages

10

JTabopaTopHas paboTta «MccnegosaHue
ABNEHNS 3NEeKTPOMarHUTHOM MHOYKLNNY

MHOYyKTMBHOCTL. ABneHne
camovHaykumn. 3AC camonHayKumu.
OHeprusa MarHUTHOTO NOJIA KaTyLUKKN C
TOKOM. QneKTpoOMarHMUTHoe nosne

TexHunyeckne ycTpomncTea u nx
NPUMeHEHNE: NOCTOSAHHbIE MAarHUTbI,
3M1IEKTPOMarHuTbI, ANeKTpoaBMraTenb,
YyCKOPUTENN 3reMeHTapHbIX YacTul,
NHOYKUMOHHAasA neyb

O6o6watowmn ypok «MarHnTHoe none.
OneKkTpomMarHuTHast MHAYKUMSI»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnuoteka LLOK
https://m.edsoo.ru/ff0ca600

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHas paboTa no teme
«MarHuTtHoe none. AnNeKTpoMarHuTHas
NHAOYKUMA»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cad58

Paspen 2. KOJIEBAHUA U BOJTHbI
MexaHu4yeckne 1 anekTpoMarHMTHble koneb6aHus (9 yacoB)

12

CBobogHble MexaHn4yeckne konebaHus.
"apmoHunyeckme konebaHus. YpaBHeHue
rapMOHNYECKNX konebaHun.
MpeBpallueHne aHeprum

Bubnnoteka LLOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHasa paboTta «ccnegoBaHue
3aBMCMMOCTU nepuoga ManbixX
konebaHun rpy3a Ha HUTK OT OJIHbI
HUTU U Maccbl rpy3a»

14

KonebaTenbHbin KOHTYp. CBOBOAHbIE

Bbubnuoteka LUOK

34



https://m.edsoo.ru/ff0ca150
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ANEKTPOMarHnMTHble konebaHus B
naeanbHOM KonebaTtenbHOM KOHTYpPE.
AHanorus Mexay MexaHU4eCKumMn m
ANEeKTPOMarHMTHbIMA KonebaHnsamu

https://m.edsoo.ru/ff0ch820

15

dopmyna TomcoHa. 3akoH coxpaHeHus
3HEprun B ngeansHoM KkonebarensHoOm

KOHTYype

Bubnnoteka LLOK
https://m.edsoo.ru/ffl0cb9c4

16

lMpenctaBneHue o 3aTyxaroLmx
konebaHusx. BelHyXaeHHbIe
MexaHun4eckue konedanusi. PesoHaHc.
BbIHYXO€HHbIE 9NEeKTPOMarHUTHbIE
KonebaHus

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

lMepemeHHbI TOoK. CHycomaarnbHbIn
nepemeHHbIn ToK. MOLLHOCTb
nepemMeHHOro Toka. AMNIMTyagHoOE m
AENCTBYIOLLEE 3HAYEHNE CUMbl TOKa U
HanpsXKeHus

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cbd34

18

19

20

TpaHcdopmaTop. [Npon3BoacTso,
nepegaya u notpebneHue
3I1IEKTPUYECKON IHEPTUN

YCTPOUCTBO U npakTnyeckoe
NnpPUMeEHeHne 3NeKTPUYECKOro 3BOHKA,
reHepaTopa NepeMeHHOro Toka, JIMHUI
anektponepeaay

OKonormyeckne pucku npm
NPON3BOACTBE ANEKTPOIHEPIUN.
KynbTypa ncnonb3oBaHus

3MNEKTPOIHEPIUM B MOBCEAHEBHOMN XN3HM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cc324
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MexaHu4eckne m aneKkTpoMmarHuTHble BosiHbI (5 YacoB)

MexaHu4yeckme BOsHbI, YCIoBUS
pacnpocTpaHeHus. Meproa. CKkopocTb

Bubnnoteka LLOK

21 pacrnpoCcTpaHeHusi U ANIMHA BOSTHbI. 1 https://m.edsoo.ru/ff0cca54
lMonepeyHble 1 NPOoAOSibHbIE BOSIHbI
3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3BYKa. Bubnuoteka LLOK
22 1
BbicoTa ToHa. Tembp 3BykKa https://m.edsoo.ru/ff0cccOc
OneKkTpoMarHUTHbIE BOJIHbI, X CBOMCTBA
23 n CKoch))CTb. Lkana anekTpoMarHUTHbIX 1 Bubnmorexa LIOK
https://m.edsoo.ru/ffOccfe0
BOJTH
MpuHUMNBLI paanoCcBAaA3N U TeNEBUOEHUS.
24 PasButne cpencrts cBasu. 1
Papgnonokauus
25 KoHTponbHas pabota «Konebanus u 1 Bubnuoteka LLOK
BOJTHbI» https://m.edsoo.ru/ff0cc6f8
OnTuka (10 yacoB)
MpsamonnHenHoe pacnpocTpaHeHne
26 CBpeTa B o,u,Hopop,::oM CF:)e,u,ep. ToyeYHbIn 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0cd350
NCTOYHUK cBeTa. Jlyd cBeTa
OTpaxeHue cBeTa. 3aKOHbl OTPaXXeHWUs
27 CBepTa. MocTpoeHue V|306pa>|<efwu7| B 1 Bubnuotexa LIOK
https://m.edsoo.ru/ff0cd4e0
NOCKOM 3epkarne
lNpenomneHue ceeta. NonHoe
28 B:)yTpeHHee oTpaxeHue. [NpeaencHbIn 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
Yron NOfIHOrO BHYTPEHHEro OTPaXXeHNs
29 JlabopaTopHasa paboTta «N3mepeHne 1 BubnuoTteka LUOK
nokasartensi NpenoMieHNsa cTekna» https://m.edsoo.ru/ff0cd67a
30 JInH3bl. MocTpoeHune n3obpaxeHui B 1 Bubnnoteka LOK
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nuH3e. Popmyna TOHKON NMNH3bI.
YBenuyeHune nnH3bl

https://m.edsoo.ru/ffOcddle

JTabopaTopHas paboTta «MccnegosaHue

31 y y 1
CBOWCTB M300paxXeHu B NIMH3axX»
Auncnepcus ceeta. CnoxHbIN cOCTas
32 6enoro ceeTa. LiBeT. JlabopaTtopHas 1
paboTa «HabnogeHne gucnepcum
cBeTa»
33 NHTepdepeHuna ceeta. Judpakums 1 Bbubnuoteka LUOK
ceeTa. AndpakunoHHas pewéTka https://m.edsoo.ru/ff0ced22
34 [MonepeyvHOCTb CBETOBbLIX BOSH. 1 Bubnnoteka LLOK
Monspusaums ceeTta https://m.edsoo.ru/ff0cf02e
35 OnTtnyeckne Npnbopbl U yCTPOMCTBA U 1
ycrnosusa nx 6e3onacHoro NpuMeHeHns
Pasgen 3. OCHOBbI CNEUMATNIbHOU TEOPUU OTHOCUTENIBHOCTH
OcHOBbI cneynanbLHON TeOpMUM OTHOCUTENbLHOCTH (4 Yaca)
"paHWLbl NPUMEHMMOCTHM KIacCUYeCcKon
36 MF;XaHaKVI. Ip'IOCTynaTbl creumansbHON 1 Burbnmorexa LIOK
https://m.edsoo.ru/ff0cf862
TEOpPMM OTHOCUTENbHOCTH
OTHOCKTENBHOCTb OOHOBPEMEHHOCTH.
37 3amenneHue Bpemeﬂm n EOKpam,eHme 1 Bubnmorexa LIOK
https://m.edsoo.ru/ffOcfa42
ANUHBI
Heprns n MMnysb NATUBUCTCKOM
38 ‘?acfl"l)/lu,bl. CBFISZ MaCcF():: C aHepCrMCel;m 1 Bubnuotexa LIOK
https://m.edsoo.ru/ff0cfc68
NMMNYNbCOM. QHEPrus NOKOS
KOHTpOJ‘IbHaFVI paboTta «Ontunka. OCHOBbI Bu6nvoTeka LIOK
39 cneumansHou Teopum 1

OTHOCUTEJIbHOCTU»

https://m.edsoo0.ru/ffOcf6f0
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Pasnen 4. KBAHTOBAA ®U3UKA

AreMeHTbl KBAaHTOBOW ONTUKM (6 YacoB)
doToHbl. Dopmyna NnaHka. IHeprus n

Bubnnoteka LLOK

40 nMNynsbc OToHa 1 https://m.edsoo.ru/ffOcfe16
a1 OTKpbITME 1 nccnegoBaHne 1 Bubnnoteka LLOK
doToadpdekTa. OnbiTol A. . CTonetosa https://m.edsoo.ru/ffOcffc4
3akoHbl oToadhekTa. YpaBHeHne
42 SVIHLUTeI;I*:-la ,EI,J'I(F*I)(;))OTOSC*)(?)GKTa. 1 Burbnmorexa LIOK
https://m.edsoo.ru/ff0d015e
«KpacHaga rpaHuua» otoadpekTa
43 Hasnenue ceeta. OnbiTh! 1. H. 1 Bbubnnoteka LLOK
JlebepeBa. Xumnyeckoe gencreme ceeta https://m.edsoo.ru/ff0d04a6
TexHn4yeckne ycTpomctea n
44 NpaKkTn4yecKoe NpUMEHEHNE:
doToanemeHT, boToAaTUMK, CoNHeYHas
GaTtapes, ceeTOoOMOA
45 PelwleHne 3apga4y no teme «3nNemMeHThl 1 Bubnnoteka LLOK
KBAHTOBOW OMNTUKNY» https://m.edsoo.ru/ff0d0302
CtpoeHune atoma (4 yaca)
Mopenb atoma TomcoHa. OnbIThl
46 Pefepcbopna Mo paccesaHunio a-4acTtuu,. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d091a
MnaHeTapHas mogenb atoma
Bubnnoteka LLOK
4t Mocrynate! Bopa 1 https://m.edsoo.ru/ff0dOafa
M3nyyeHune n nornoLlueHne doToHOB Npu
48 nep?a/xo,u,e aToma c (;I,-ID,HOFO ;C/i:)oal-m P 1 Bubnmoreka LIOK
- https://m.edsoo.ru/ff0dOafa
SHeprun Ha apyron. Buapl cnektpos
49 BonHoBble cBoncTBa YyacTul,. BonHbl ge 1 Bbubnuoteka LUOK
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Bponns. KopnyckynsapHoO-BONHOBOM
Ayannam. CnoHTaHHOE U BblHYXAEHHOEe
nanyyeHue

https://m.edsoo.ru/ff0d0ca8

50

51

ATOMHOe A

OTKpbITME pagnoakTUBHOCTU. OnbIThl
Pesepdopaa no onpeaeneHnio coctasa 1
PagNoaKTUBHOIO U3Ny4YeHus!

CsoucTtBa anba-, 6eta-, ramma-
n3nyyeHuns. BnnaHme pagnoakTMBHOCTH 1
Ha >XMBbl€ OpPraHM3Mbl

apo (5 yacos)

Bubnnoteka LLOK
https://m.edsoo.ru/ff0dofd2

52

OTKpbITME NPOTOHA N HENTPOHA.
M3oTonbl. Anbda-pacnag. 3neKTpOHHbIN
N NO3UTPOHHLIN BeTa-pacnaa. lamma-
n3ny4vyeHue

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

53

OHeprusi CBA3N HYKITOHOB B siApe.

ApnepHble peakumn. AoepHbIn peakTop.
Mpobnemsbl, nepcnekTuBsbl, 1
9KONormyeckme acnekTbl SAepHON

SHEpreTmKm

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d1356

Paspen 5. 9JIEMEHTbI ACTPOHOMWU U ACTPOPU3UKU
AnemeHTbl aCTPOHOMUM U acTpodusunkm (7 4YacoB)

54

OnemeHTapHble Yyactuubl. OTKpbITHE
nos3uTpoHa. MeToapbl HabnogeHUs n
perucTpaunm afieMeHTapHbIX YacTu,.
Kpyrnbin cton «PyHoameHTanbHble
B3anmogencTema. EaAMHCTBO
bn3nyeckomn KapTUHbl MUpa»

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

55

Bua 3Bé3gHoro Heba. Co3ee3ans, apkme 1
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3B€3[bl, NNaHeTbl, UX BUANMOE
ABxkeHue. ConHevyHas cuctema

56

57

58

59

60

ConHue. ConHe4yHas akTUBHOCTD.
NcTouHuk aHeprum ConHua 1 38€34

3BE3bl, NX OCHOBHbIE XapaKTEePUCTUKM.
3BE3bl rNaBHOM NocnegoBaTenbHOCTU.
BHyTpeHHee cTpoeHue 3B€3[.
CoBpeMeHHbIe NpeacTaBneHns O
npouncxoxaeHunn n apontoumm ConHua v
3BE3[

MneyHbin MyTb — Hawa ManakTuka.
NonoxeHne n asmxeHne ConHua B
["anaktuke. anakTuku. YépHble abipbl B
aapax ranaktuk

BceneHHas. PasberaHune ranakTtuk.
Teopusa bonbLuoro B3pbiBa. Pennkrosoe 1
nanydyeHne. Metaranaktuka

HepelueHHble Npobrnembl acTPOHOMUM 1

61

KoHTponbHas paboTta «OnemMeHThbI
acTpPOHOMUN N acTPOPU3NKN»

Paspgen 6. OBOBLUAIOLLEE NMOBTOPEHMUE (4 yaca)

1

62

O6o6watowmm ypok. Ponb unsnkm n
aCTPOHOMUN B SKOHOMUYECKOWN,
TEXHOMNMOrMYeckou, coumanbHOM U 1
3TMYeCKON chepax A4eATeNbHOCTHU

yerioBeka

63

O6o6watowmm ypok. Ponb n mecto
JP13MKM 1 aCTPOHOMUN B COBPEMEHHOWN
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Hay4YHOW KapTUHe Mupa

O6o6watowmn ypok. Ponb msnyeckon
Teopum B hopMmnpoBaHmn

64 y y 1
npeacTaBneHnin o pmusmyeckon kapTuHe
Mupa
O6o6watowmn ypok. Mecto dmnsnyeckom
65 KapTuHbI MMpa B 0bLiem psay 1
COBPEMEHHbIX €CTECTBEHHO-HAY4HbIX
npeacTaBneHun o npupoae
66 PesepBHbIN ypok. MarHuTHOe norne. 1
OnekTpomMarHuTHast MHAYKUns
67 PesepBHbIn ypok. OnTuka. OcHoBbI 1
crneunanbHON TeOPMU OTHOCUTENBbHOCTYU
68 Pe3sepHbin ypok. KBaHTOBas usuka. 1 Bubnnoteka LLOK
ONeMeHTbl aCTPOHOMUKN U aCTPOPUINKN https://m.edsoo.ru/ff0d1784
OBLUEE KONMYECTBO YACOB NO 68

NMPOrPAMME
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbLI OANA YYEHUKA

METOANYECKUE MATEPUAIbLI ONA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET
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