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COIMACOBAHA
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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameTta «Pusmnkar
(6a3oBbIN ypoBeHb)
ansa obyyvarowmxesa 10-11 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

[Mporpamma no ¢uamke 6a30BOro ypoBHS Ha ypoBHE cpeaHero obuiero
obpasoBaHus paspaboTaHa Ha OCHOBE TMOMNOXEHUA ©n TpeboBaHMN K
pesynbTaTtam OCBOEHUSA OCHOBHOM obGpasoBaTesibHON nporpammel,
npegctasneHHbix B ®rOC COO, a Takke c y4éTom dpenepanbHon paboyen
nporpammMbl BOCMIUTAHUSA W KOHUENuMuM npenogaBaHus yyebHOro npegmeTta
«®Pusmka» B obOpasoBaTenbHbIX oOpraHu3aumax Poccunckon degepaunn,
peanmnsyomnx OCHOBHbIE 0Bpa3oBaTenbHble NPorpaMmmbl.

CopepxaHne nporpaMmmbl MO dU3MKe HanpaBrneHo Ha dOpMUPOBaHME
€CTeCTBEHHO-HAYy4YHOM KapTuHbl Mupa obyvatowmxca 10-11 knaccoB npwu
obyyeHMn wux dusmke Ha 06a30BOM YPOBHE HA OCHOBE CUCTEMHO-
aeaTenbHOCTHOro  nogxopda. [lporpamma  no  u3snke  COOTBETCTBYET
TpeboBaHuam ®rOC COO Kk nnaHUpyembiM JSUYHOCTHbIM, MPEeAMETHbIM W
MeTanpegMeTHbIM pe3yrbTaTtam o0y4YeHUs!, a Takke y4uTbiBaeT HEOOXOANMOCTb
peanu3auum MexnpegmeTHbIX CBA3en (U3NKM C  eCTeCTBEHHO-HayYHbIMU
yyebHbIMM npegmeTamn. B Hen onpenensitoTCs OCHOBHbIE LENUM U3YYEeHUs
dun3MKM Ha ypoBHe cpedHero obuiero obpasoBaHund, nraHMpyemble pesynbTaThbl
OCBOEHUSA Kypca (U3MKW: JINYHOCTHblE, MeTanpegMeTHble, npegMeTHble (Ha
6a30BOM ypOBHE).

[Mporpamma no pu3snke BKIOHaET:

e [MnaHupyemble pe3ynbTaTbl OCBOEHUS Kypca u3ankm Ha 6GaszoBoMm

YPOBHe, B TOM YuCre npeaMeTHble pe3yrnbTaTthl MO rogam obyveHus;

e cogepxaHue ydebHoro npegmeta «dmsmnka» no rogam obyveHms.

dusnka Kak Hayka O Hambonee obLWMX 3akOHaxX MNPUPOAbl, BbICTynas B
KayecTBe y4yebHOro npegMeTa B LWKOME, BHOCUT CYLLECTBEHHbLIM BKNag B
cucTeMy 3HaHMM 00 okpyxawowem mupe. LKoMbHLIM KypCc U3MKK —
cucTtemMoobpasyrowmn - anst  eCTeCTBEHHO-HAyYHbIX  Y4ebHbIX npeameTos,
NMOCKOSIbKY (PpU3MYecKMe 3aKOHbl JieXXaT B OCHOBE [MpPOLEeCCOB W  SABIIEHWUMN,
n3ydyaemblx Xumuen, buonormen, uamyeckon reorpaduen U acTpoHOMUEN.
Mcnonb3oBaHne M akTMBHOE NpUMeHeHue U3NYEeCKUX 3HaHW ornpegenset
Xapaktep W pasBuTUE pas3HOODOpasHbIX TEXHOMOMMW B cepe SHEepPreTuku,
TpaHcnopTa, OCBOEHNA KOCMOCA, MOSlyd4eHUsa HOBbIX MaTepuaroB C 3afaHHbIMU
csonucteamn U1 gpyrux. WsyyeHne uU3MKM BHOCUT OCHOBHOW BKNag B
dopMupoBaHMe eCcTeCTBEHHO-HAyYHOW KapTUHbI Mupa obyyawwmxcs, B
dopmMmpoBaHME YMEHUN NPUMEHSATb HAY4YHbIN MeTO NO3HAHMA NPU BbIMONTHEHNN
UMM y4eBHbIX nccregoBaHun.

B ocHoBy Kypca wu3uMku AOns ypoBHS cpegHero obuero obpasoBaHus
NOSIOXKEH pag WAOEN, KOTOpble MOXHO paccMaTpuBaTb Kak MNPUMHUWUMNLI €ro
NOCTPOEHUS.

UNdess uenocmHocmu. B COOTBETCTBUM C HEW KypC ABNSETCHA JIOrMYecKu
3aBEpPLIEHHBIM, OH COOEPXKUT MaTepuan M3 BCexX pasfenoB (pusnku, BkNyaeT
KaK BOMpPOChbI KIaCCU4ECKOWN, TaK U COBPEMEHHOMN (PU3NKN.

UNdesi eeHepanusayuu. B cooTBeTCTBUM C HEW maTepuarn Kypca usnku
obbeanHEH BOKpyr uandecknx Teopun. Begywmm B Kypce sBRGeTcs
dhopMupoBaHMe NpeacTaBneHnn 0 CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLLECTBE U
nosne.



Noes eymaHumapusayuu. E€ peanusauunsa npegnonaraeT MCnonb3oBaHue
ryMaHUTapHOro noteHumana guaM4yeckon Haykum, OCMbICIIEHME CBS3U Pas3BUTUSA
du3mkn ¢ pasButmeMm obwectea, a Takke C MUPOBO33PEHYECKMMMU,
HPaBCTBEHHLIMW N 3KOMOrMYECKMMUN Npobremamum.

Noes npuknadHou HarnpaeneHHocmu. Kypc dusnkn npegnonaraet
3HAaKOMCTBO C LUMPOKMM KPYrOM TEXHUYECKMX N TEXHOSIOrMYECKUX MPUITOXKEHUN
N3yYEeHHbIX TEOPUN N 3aKOHOB.

Noesi aKomnoeuzayuu peanunsyeTcd nNocpeacTBOM BBEOEHUS 3NIEMEHTOB
coaepXXaHus, MOCBSAWEHHbIX 3JKOMOrMyecknm npobneMamMm COBPEMEHHOCTH,
KOTOpble CBSA3aHbl C Pa3BUTMEM TEXHUKM U TEXHOSOMMA, a Takke obcyXaeHus
npobnem paunoHanbHOro NpMpOaOoNOSib30BaHNS n 9KOMorn4eckom
GesonacHoCTH.

CTepXXHeBbIMM 3rieMeHTamMu Kypca OM3MKM Ha ypoBHE cpegHero obuiero
obpas3oBaHua ABNAITCA msmyeckme Teopum ((oopMmnpoBaHmMe NpeacTaBneHni o
CTPYKTYpe NOCTPOEHUS PUINYECKON Teopumn, ponu yHOaMeHTanbHbIX 3aKOHOB
M NPUHUMNOB B COBPEMEHHbIX NPEACTaBMEHUAX O nNpupoae, rpaHunuax
NMPUMEHNUMOCTU TEOPUN, LONA OMUCaHUS E€CTECTBEHHO-HAYYHbIX SABMEHUA WU
npoLeccos).

CuncteMHo-AeaTeENbHOCTHbBIN NOAX0A B Kypce OM3nKN peanuayeTtcd npexae
BCEro 3a CYET OpraHusaumm 3KCNepuMeHTanbHOM OeATENbHOCTM 0ByYatoLWmnXcs.
[Ona ©6a3oBoro ypoBHA Kypca U3MKM — 3TO MWCMONb30BaHWE CUCTEMbI
PpOHTanNbHbIX KPaTKOBPEMEHHbLIX 3KCMEPUMEHTOB M nabopaTopHbiX pabor,
KOTopble B nporpamme no guamke obbeanHeHbl B OOLLNIA CNUCOK YYEHUYECKMX
npakTuyeckmx pabot. BolgeneHue B ykazaHHOM nepedHe nabopatopHbix pabor,
NPOBOANMbBIX ANS  KOHTPONS W OLEHKW, OCYLLECTBNSAETCA YydaCTHUKaMM
obpasoBaTenbHOro mnpouecca ucxoas M3 0COBEHHOCTEM MMaHWPOBaHUS W
OoCHawleHnss kabuHeta dwm3mkn. [llpu aTom obecneunBaeTcss OBnageHue
obyvyarLwmMMmncs yMEHNSIMU NPOBOAUTL KOCBEHHbLIE U3MEPEHUsl, UccrenoBaHns
3aBUCMMOCTEN (PUINYECKMX BESIMYMH W MOCTAHOBKY OMbITOB MO NPOBEPKE
npeanoXeHHbIX r’MNoTes.

Bonbwoe BHUMaHWE yaenseTcss PELUEHU PacYETHbIX U KavyeCTBEHHbIX
3agad. [Mpu aTom ansa pacyE€THbIX 3a4ay NPUOPUTETOM SABMSAKOTCSA 3a4ayvm C ABHO
3alaHHOW (PU3NYECKON MOAESbIO, MO3BOMAKOLWME NPUMEHATL U3YYEHHbIE 3aKOHbI
N 3aKOHOMEPHOCTU KaK M3 OOHOro pasfgena Kypca, Tak U UHTerpmpys 3HaHus u3s
pasHbIX pa3genos. [0Ns Ka4ecTBEHHbIX 3a4ad NPUoOpUTETOM SABMSOTCA 3af4aHus
Ha 0ObsICHEHNE NPOTEKAHUNA (PU3NYECKMX SIBIIEHUIA U NPOLECCOB B OKPY>XKatoLLEeN
XWU3HKU, Tpebyowmne BbIOOpa U3MYECKON MoOenn Ans cuTyauuu NpPakTUKO-
OPVEHTUPOBAHHOIO Xapakrepa.

B cootBetctBUM C TpeboBaHnamm SroC COO «k maTepuanbHo-
TexHn4yeckomy obecnedeHnto y4dyebHoOro npouecca 6as3oBbli YPOBEHbL Kypca
dun3nMkn Ha ypoBHe cpegHero obuwiero obpasoBaHMs OOMMKEH M3ydaTbCs B
YyCrnoBusSIX NpeaMeTHOro kabuHeTta U3NKN NN B YCIOBUSIX UHTENPUPOBAHHOIO
kabnHeTa nNpegMeToB €CTeCTBEHHO-Hay4yHoro uukna. B kabuHeTe usnkm
OOIMKHO OblTb Heobxoaumoe nabopaTopHoe obopyaoBaHWEe OMs BbINOSIHEHUS
YKa3aHHbIX B nporpaMmme Mo (U3MKE YYEHUYECKMX MpakTuyeckux pabot u
AEMOHCTpaunoHHoe obopyaoBaHue.



[demoHcTpaunoHHoe obopyaoBaHMe opMuMpyeTcsa B COOTBETCTBUM C
NPUHUMNOM  MWHUMAIbHOW [OCTaTOYHOCTM U obecnevmBaeT MNOCTaHOBKY
NepeyYnCrieHHbIX B MporpamMme no u3nKe KIYeBbIX AeMOHCTpauun Ons
nccrneaoBaHus  M3ydaemblX  SBFIEHUA U NPOLLECCOB,  SMMUPUYECKUX W
dyHAaMEHTanbHbIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHWI.

JTabopaTtopHoe obopyaooBaHne Ans YYEHUYECKMX MpaKTUYEeCcKux paboT
dopmupyeTca B BUuae TeMaTMYeCcKMx KOMMNEKToB 1 obecnednBaeTcsa B pacyéTte
OOQHOrO KOMMMEeKTa Ha AByxX obyvawwmxca. TemaTuyeckme KOMMIEKTbI
nabopaTtopHoro obopyaoBaHUA OOMMKHbI OblTb MOCTPOEHbI HA KOMMSIEKCHOM
NCNOJSIb30BaAHNN aHaroroBbIX U LUGPOBbLIX NPUOOPOB, a TaKKe KOMMbITEPHbIX
N3MepuUTENbHbIX CUCTEM B BMAE LNGPOBbIX TabopaTopui.

OCHOBHbIMW LeNaMn naydeHnsa pmsnkm B obiem obpasoBaHnmn ABNAOTCS:

e (opmMMpOBaHME WUHTEpeca K CTpeMNneHusi obyvalrLmnXca K HayyYyHOMY
N3y4EeHUO NpUPoOAbl, pasBUTUE WX WHTENNeKTyanbHbIX U TBOPYECKMX
crnocobHocTen;

e pasBuTMe NpeacTtaBneHMn O  HayyHOM  MeTode  MNO3HaHUA U
dopMupoBaHMe UCCNeoBaTEeNbCKOro OTHOLUEHUS K OKpYXatoLum
ABNEHUAM;

e (JOopMMpPOBaHME HAY4YHOrO0 MMPOBO33PEHUS KaK pesyfibTaTa W3yYeHus
OCHOB CTPOEHNA MaTepumn 1 dyHaaMeHTarnbHbIX 3aKOHOB (OU3UKN;

e (JopMMpOBaHME YMEHUN OOBACHATL S$BMEHUS C  MCMNOSIb30BaHNEM
PM3NYECKNX 3HAHUM N HAYYHbIX JOKa3aTeNbCTB;

e (popmMmupoBaHue npencTaBrneHnn 0 ponn PU3NKN ONa pasBUTUA OPYrnx
€CTECTBEHHbIX HayK, TEXHUKN U TEXHOMNOMNN.

HocTmxkeHne aTnx uenen obecnevnBaeTcs pelleHMem criegyowmx 3ajad B

npouecce nsyyYeHnsa kypca omsmkun Ha ypoBHe cpegHero obuiero obpasoBaHus:

e npuobpeTeHne  CUCTEMbl  3HaAHUN o6 obwmx  dumanyeckux
3aKOHOMEPHOCTSX, 3aKoHax, Teopusix, BKMOYas MEXaHWUKY,
MONEKYNAPHYO  (OU3UKY, ONEKTPOAMHAMUKY, KBaHTOBYK OU3UKY W
3r1IeMEeHTbI aCTPOU3UKY;

e (JopMupOBaHME YMEHUA TMPUMEHATb TeopeTuyeckne 3HaHua ans
00bsACHEHUST (U3MYECKUX SBMEHUA B Mpupode W Ons NpUHATUSA
NPaKTUYECKUX PeLLUEHU B NOBCEAHEBHOWM XU3HN;

e OCBOEHMEe CnocoboB pelleHUa pasnunyHbiX 3afdady C SBHO 3aJaHHOW
dusmyeckon mMoaenbto, 3agad, noapasymeBalolLnX CaMOCTOSTENbHOE
cosfaHune mnanyeckon moaenun, agekBaTHOW YCNoBUSM 3a4auu;

e MOHUMaHME (U3NYECKMX OCHOB M MNPUHLUMNOB AEUCTBUA TEXHUYECKMX
YCTPONCTB 1 TEXHOMOMMYECKMNX NPOLLECCOB, UX BIIUSHUS HA OKPY>KatoLLytO
cpeqny;

e OBlageHve MeTogaMmn CaMOCTOATENbHOrO NMIaHNPOBaHUSA N NPOBEAEHUS
hPU3MYECKNX IKCMNEPUMEHTOB, aHanu3a n nHTepnpeTaumMm nHgopmaummn,
onpegerneHna JOCTOBEPHOCTU NOMyYEeHHOro pe3ynbTara;

e CoO3gaHue yCrnoBumn Aans pa3BUTUS yMEHUI NPOEKTHO-
nccrnenoBaTenbCKOM, TBOPYECKON AEeATENbHOCTMW.



Ha wn3yyenne cusmnkmn (6a3oBbii YpOBEHb) Ha YpPOBHE cpegHero obuiero
obpasoBaHusa otBoauTca 136 yacos: B 10 knacce — 68 yacoB (2 Yaca B Heento),
B 11 knacce — 68 4acoB (2 yaca B Hegento).

Mpeanaraembin B nporpamme no ¢uavke nepevyeHb nabopaTopHbIX W
npakTudeckmx paboT ABNsIeTCA PEKOMEHAOBAHHbLIM, Yy4uTenb OenaeT Bbibop

npoBeadeHuss nabopaTopHbiXx pPaboT M OMNbITOB C YYETOM MHOUBMAYATbHbIX
ocobeHHocTen oby4atoLmxcs.



COOEPXAHUE OBYYEHUA
10 KITACC

Pazgen 1. ®u3unka u meToabl Hay4YHOro NO3HaHUSA

®dusnka — Hayka O npupoge. HayyHble MeToabl NMO3HAHUS OKpYXXaroLlero
mupa. Ponb akcnepymeHTa M Teopuum B npoLecce MO3HaHUS Npupoabl.
OKCnepuMeHT B oM3KKe.

MopaenupoBaHne (pusnyeckux siBNeHUn n npoueccos. HayyHble rmnoTessbl.
dunasmyeckne 3akoHbl U Teopun. ['paHnLbl MPUMEHUMOCTUN (PU3NYECKUX 3aKOHOB.
[MpyvHUKMN cooTBETCTBUA.

Pornb n mecto gusnkm B OpMMPOBaHNN COBPEMEHHON HAy4YHOW KapTUHbI
Mupa, B NpakTU4eCcKon AesATENbHOCTM N0OEN.

LemoHcmpauuu

AHanorosble N UUPPOBbLIE WN3MEPUTESbHbIE NPUOOPLI, KOMMbIOTEPHLIE
AaTUYNKN.

Pa3pen 2. MexaHuka

Tema 1. KuHemamuka

MexaHunyeckoe apwxkeHne. OTHOCUTENBHOCTb MEXaHWYEeCKOro ABUXKEHUS.
Cuctema oTcyéTa. TpaekTopusi.

[MepemelleHne, CKOpOCTb (CpefHsIs CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U
YyCKOpPEHME MaTepuanbHOM TOYKWU, UX MPOEKLMM Ha OCU CUCTEMbI KOOPAWHAT.
CnoxeHue nepemMeLLeHNn N CIIOXXEHNE CKOPOCTEN.

PaBHOMepHOE N paBHOYCKOPEHHOE MPAMOSMHENHOoe OBWXeHue. [padumku
3aBMCUMOCTM KOOPAWMHAT, CKOPOCTU, YCKOPEHUdA, MNyTu U nepemMeLlleHuns
MaTepuarnbHOM TOYKM OT BPEMEHMN.

CBobogHoe nageHue. YckopeHne cBobogHOro nageHus.

KpnBonuHenHoe paBwxkeHuwe. [BmKeHMe mMaTepuanbHOW  TOYKM MO
OKPY>XHOCTW C NOCTOSIHHOW MO MOAYJTH0 CKOPOCTLIO. YTIoBasa CKOPOCTb, JIMHENHAsA
ckopocTb. [epnoa n yactota obpalleHus. LileHTpocTpeMUTENbHOE YCKOPEHME.

TexHnyeckne YCTPOMCTBA M MpPaKTUYECKOoe MNPUMEHEHUE: CnuaoMeTp,
ABWXEHME CHapAOoB, LEenHble U PEMEHHbIE Nepeaayun.

LemoHcmpauyuu

Moaenb cuctemMbl OTCYETA, UNNIOCTPALUUS KUHEMATUYECKUX XapaKTepPUCTUK
OBVXKEHUS.

MpeobpasoBaHmne OBMXEHUIN C UCMONb30BAHNEM NPOCTbIX MEXaHU3MOB.

[MageHue Ten B BO3QyXE N B pa3peXeHHOM NPOCTPaHCTBE.

HabniogeHne aswxeHna Tena, GpolleHHOro nog YrfioM K rOpPU3OHTY U
rOPM30HTanbHO.

N3mepeHne yckopeHust cBo60AHOro nageHus.

HanpaBneHne ckopoCTu Npu ABMKEHUN NO OKPYXXHOCTW.

YueHu4yeckuti akcniepumeHm, nabopamopHbie pabomal

N3yyeHne HepaBHOMEPHOIO ABMXEHUS C LIESbIO onpeaeneHna MrHoOBEHHOM
CKOpPOCTW.



WccnenoBaHne COOTHOLWIEHUS Mexay MyTAMW, NPOWAEHHbIMUA TeSsioM 3a
nocriegoBaTternbHble paBHble MPOMEXYTKM BPEMEHM TMpU  PaBHOYCKOPEHHOM
ABWXEHUM C Ha4aslbHOW CKOPOCTbLIO, PaBHOM HYJHO.

N3ydeHne OBMXKeHUS wapuka B BA3KOW XUOKOCTH.

N3yueHne aBmxeHna Tena, OpoLLeHHOro ropu3oHTanbHo.

Tema 2. [JuHamuka

MpuHuun  oTHocuTenbHocTn [anunesa. [lepBbln  3akOH  HblOTOHA.
NHepuunanbHble cUCTeMbl OTCYETA.

Macca Tena. Cuna. lNpuHuun cynepnosnumm cun. Btopon 3akoH HbloToHa
Ana matepuanbHoOW ToYKU. TpeTun 3akoH HbloToHa ans MmatepuanbHbIX TOYEK.

3akoH BceMupHoro TaroteHusi. Cuna TsaxecTn. [lepBas KocMmuyeckas
CKOPOCTb.

Cwuna ynpyroctun. 3akoH 'yka. Bec Tena.

TpeHne. Bugbl TpeHus (NOKOs, CKONMbXeHus, KadeHus). Cuna TpeHus.
Cyxoe TpeHue. Cuna TpeHUsi CKONbXEHUs U cuna TpeHust nokos. KoaguumneHT
TpeHus. Cuna conpoTUBAEHNSA NPY ABMXKEHUN Tena B XXUAKOCTU Unu rase.

[MocTynaTenbHOe 1 BpallaTenbHoOe ABMKeHne abContTHO TBEPOOro Tena.

MOMEHT cunbl OTHOCUTENBHO OCKM BpaweHus. [lnedo cunbl. Ycnosus
paBHOBeCUA TBEPLOro Tena.

TexHnyeckne yCTPOMUCTBA W MNpakTUYecKoe nNpUMEHEHWE: MOALUMMHUKMN,
ABWKEHWNE NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcmpauuu

ABneHne nHepuumn.

CpaBHeHVe Macc B3anMOAENCTBYHOLMX TeS.

BTopown 3akoH HbtoTOHA.

N3mepeHune cun.

CnoxeHue cun.

3aBNCMMOCTb CUSTbl YNPYrOoCTU OT Aedhopmanmn.

HeBecomocTb. Bec Tena npu yCKOPEHHOM NOABLEME U NageHUM.

CpaBHeHWe cur TpeHUst NOKOS, KAYEHUS U CKONbXXEHUS.

Ycnosusa paBHoBecust TBEpAOro Tena. Buabl paBHoBeCuUA.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3yyeHune aBmxkeHust Gpycka no HaKMmOHHOW NIIOCKOCTW.

NccnepoBaHne 3aBUCUMOCTWU CUM YNPYroCTWU, BO3HUKAKOLWMX B MPYXUHE U
pe3nHoBOM obpasue, OT Ux gedopmauum.

WccnenosaHne ycnoBun paBHOBECUS TBEPAOro Tena, UMeWwero ocb
BpaLLeHus.

Tema 3. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe

MMnynbCc matepuanbHOM TOYKM (Tena), CUCTEMbl MaTepuanbHbIX TOYEK.
MMnynbC cunbl 1 M3MEHeHWe umnynbca Tena. 3akoH COXpaHeHus umnyrbca.
PeakTnBHoe gBumxeHue.

Pabota cunbl. MOWHOCTb CUbl.

KuHeTnyeckaa aHeprus matepuanbHOW Touku. Teopema 06 M3MEHEHUU
KWHETUYECKON IHEPTUN.

[MoTeHunanbHas SHeprus. [MoTeHunanbHasga SHeprus ynpyro
AeopMUPOBAHHOM  NPYXWUHbI.  [loTeHuuanbHas aHeprus Tena BONU3K
NOBEPXHOCTU 3eMIN.



MoTeHumanbHble M HenoTeHuunanbHble  cunbl. CBA3b  paboThl
HenoTeHUMnarnbHbIX CUI C U3SMEHEHUEM MeXaHUYECKOW 3Heprum cucTembl Ters.
3aKOH COXpaHeHUs1 MeXaHNU4YeCKOW SHEPTUN.

Ynpyrue n Heynpyrme CToNKHOBEHUS.

TexHnyeckne yCcTpomcTBa U NpakTUYeCcKoe NpUMeHeHue: BOAOMET, KOMép,
NPY>XMHHbIN NUCTONET, OBUXEHME pakeT.

LemoHcmpauuu

3aKOH coxpaHeHna nmnyrsibca.

PeakTtnBHOE OABMXEHME.

[Mepexon noTeHuManbHOM SHEPTUN B KUHETUYECKYIO 1 0BpaTHO.

YueHu4yeckut akcriepumeHm, nabopamopHbie pabomasl

N3yuyeHne abCcontoTHO Heynpyroro ygapa C MOMOLLbK ABYX OOMHAKOBbIX
HUTAHbBIX MasTHUKOB.

NccnepoBaHne cBA3n paboThbl CUibl C UIBMEHEHNEM MEXaHUYECKON AHEPrnm
Tena Ha npuMepe PacTsXXeHUA pe3nHOBOro XryTa.

Pazgen 3. MonekynsapHasa cpusnka n TepmoamHammka

Tema 1. OcHO8bI MOJIEKYJISIPHO-KUHEMuU4YeCcKoU meopuu

OCHOBHbIE MOMOXEHNA MONEKYNAPHO-KUHETUYECKON TEOPUN U NX OMbITHOE
obocHoBaHue. BbpoyHoBckoe aswxeHune. Ouddysunsa. Xapaktep AOBWKEHUS U
B3aMMOOenCcTBuA YacTtuy, BewectBa. Mogenu CTpOeHUsa rasoB, XWOKOCTEN W
TBEPAbIX Tenl U OObACHEHME CBOWCTB BeLleCTBa Ha OCHOBE 3TUX Moenewn.
Macca n pasmepbl Moniekyn. KonunyecTtso BellecTBa. [locTosiHHas ABoragpo.

TennoBoe paBHOBecne. Temnepatypa U e€ wusMmepeHue. Lkana
TemnepaTtyp Uenbcus.

Mogenb wugeanbHoro rasa. OCHOBHOe YypaBHEHME  MOMEKYIsipHO-
KMHETUYECKON Teopun npeanbHoro rasa. AbcontoTHaa TemnepaTtypa Kak mepa
cpeaHen KMHETUYECKOM 3JHeprnm TensioBOro ABWXKEHWA 4vactuy rasa. Lkana
TemnepaTtyp KenbBuHa. [as3oBble 3akoHbl. YpaBHeHuMe MeHgeneeBa—
KnanenpoHa. 3akoH [anbToHa. M3onpouecchl B naeanbHOM rase ¢ NoCTOSIHHbIM
KonuyectBOM BeulectBa. [padmyeckoe npeacraBneHne  U3ONpPOLLECCOB:
n3otepma, n3oxopa, nsobapa.

TexHnyeckne YyCTpoMCTBaA W MNpaKTUYEeCKoe MPUMEHEHNE: TepMOoMeTp,
BGapomeTp.

LemoHcmpauyuu

OnbITbl, OoKasblBalOLWME AUCKPETHOE CTpOeHue BeulecTBa, doTorpachumn
MOMEKyn opraHMYeCcKnx coeauHeHUN.

OnbITbl N0 AN AY3UN XKNOKOCTEN U ra3os.

Mogenb 6poyHOBCKOIro ABMKEHUS.

Mogenb onbiTa LUTepHa.

OnbIThl, AokKasblBatoLme cyliecTBOBaHue MEXMONEKyNApHOro
B3anMOOENCTBUS.

Mogenb, nnncTpupyoLwasa Npupoay AaBneHust rasa Ha CTEHKM cocyaa.

OnbITbl, WNAKCTPUPYIOLLUME YpPaBHEHWE COCTOSHUA WuaeanbHOro rasa,
N30npoLiecchl.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi



OnpepeneHne Mmaccbl BO3yxa B KITaCCHOM KOMHaTe Ha OCHOBE M3MepEHUN
06bEMa KOMHaTbI, AaBNeHus n TemnepaTypbl BO34yXa B HEW.

WccnepoBaHne  3aBMCMMOCTW  MexAy — napamMeTpaMmn  COCTOSIHUS
pas3peXeHHoro rasa.

Tema 2. OcHOo8bI mepMOOUHaMUKU

TepmoanHammyeckas cuctema. BHYTpeHHAA aHeprus TepMognHaMUYeCKon
cuctembl M cnocobbl €€ u3aMmeHeHusi. KonudectBo Tennotel u  pabora.
BHYTpeHHAA aHeprusa ogHOATOMHOro uaearibHOro rasa. Buagbl Tennonepenaum:
TEeNnnonpoOBOAHOCTb,  KOHBEKUMS,  u3nydeHwe. YpgenbHass  TenmnoémKoCTb
BellecTBa. KonimyecTso TensnoThbl Npu Tensonepenavye.

MoHatne o6 agmabatHom npouecce. [lepBbii 3aKOH TEePMOAUHAMUKM.
[MpymeHeHne NepBOro 3akoHa TepMoguMHaMuKM K mnsonpoueccam. [padumyeckas
WHTepnpeTauus paboTbl rasa.

BTopown 3akoH TepmogmHamukn. HeobpatnmMocTb NpoLLeccoB B Npupoae.

TennoBble  MawwuHbl.  [MMpuHUMNBI  OENCTBMA  TENMOBbIX  MAaLUWH.
[MpeobpasoBaHnsa 3HeprMnm B TENNOBbIX MawnHax. KoadpdpuumeHT nonesHoro
AenCcTBuS TennoBoM MalwuHbl. Lmkn KapHo u ero koadpduumeHT nonesHoro
AencTBus. Jkonornyeckme npobnemMbl TENNO3IHEPTETUKN.

TexHnyeckme YyCTpoMCTBA W MNpakTUYeckoe npUMEHeHne: ABuratenb
BHYTPEHHEro cropaHusi, ObITOBON XONOAUMBbHUK, KOHOULMOHED.

LemoHcmpauuu

N3meHeHne BHYyTpPEHHEN 3HEeprnn Tena npu CoBepLUeHUn paboTbl: BbiNeT
npobkn M3 ByTbINKM Nog OEWCTBMEM CXaToro Bo3gyxa, HarpeBaHue adupa B
naTyHHon Tpybke nyTém TpeHna (BMAeO4EMOHCTpaUnS).

N3meHeHne  BHyTpeHHenm  aHeprum  (TemnepaTtypbl) Tena  npu
Tennonepegadye.

OnbiT no aguabaTHOMY paclwupeHuto Bo3gyxa (OnbiT C  BO3AYLIHbLIM
OTHUBOM).

Mogenn napoBon  TypOuHbI, [OBUratens BHYTPEHHEro cropaHus,
peakTMBHOro ABuraTens.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3mepeHne yaenbHoM TENNOEMKOCTM.

Tema 3. AepecamHbie cocmosiHUsi eewjecmea. dasoebie rnepexoobl

MapoobpasoBaHune n KoHaeHcaumsa. MicnapeHne n knneHne. A6contoTHas U
OTHOCUTENbHAA BMAXHOCTb BO3Ayxa. HacblweHHbIn nap. YgenbHaa TennoTa
napoobpasoBaHusl. 3aBUCMMOCTb TeMMepaTypbl KUMEHNS OT JaBMEHUS.

TBéppoe Teno. Kpucrtannuyeckne u amopHble Tena. AHU3OTPONUS
cBOMCTB KpuctannoB. Xuagkve kpuctannbl. CoBpeMeHHble Martepuansi.
[MnaBneHne n kpuctannusaums. YaeneHas tennota nnasnexHma. Cyonumauus.

YpaBHeHue TennoBoro banaHca.

TexHnyeckne yCTPOMCTBA W MNpPaKTUYECKOe MNPUMEHEHME: TUTPOMETP W
NCUXPOMETP, KanopumeTp, TEXHOMOMMN NOSTyYEHNS COBPEMEHHbLIX MaTepuanos,
B TOM YuMClie HaHOMaTepuanoB, N HAHOTEXHOSOMUM.

LemoHcmpauuu

CBoKcTBa HaCbILLEHHbIX NapOoB.

KnuneHune npm NOHMW>XEeHHOM AaBrneHUN.

Cnocobbl namepeHunst BNa>kHOCTW.



HabniogeHne HarpeBaHus 1 NNaBneHNa KpUCTanNIM4yeCckoro BewecTsa.
[eMOoHCTpaunsa Kpuctannos.

YueHu4yeckuti akcnepumeHm, nabopamopHbie pabomal

N3mepeHne OTHOCUTESNbHOW BIIAXXHOCTM BO3ayXa.

Pasgen 4. dnekrpoanHamumka

Tema 1. dnekmpocmamuka

onekTpusauua Ten. Jnektpudeckun 3apag. [Ba Buaa aneKkTpuyeckux
3apagos. [MpOBOAHWKW, OUINEKTPUKM U NOMYNPOBOAHUKN. 3aKOH COXpaHeHus
3NeKTpuYeckoro 3apsaa.

Baanmopgencteme 3apagoB. 3akoH KynoHa. To4euHbln 3nekTpUYecKui
3apsq. AnekTpudeckoe nore. Hanpshk€HHOCTb anekTpuyeckoro nong. MpuHumn
cynepnosvunm anekTpudecknx noneun. JINHUM HanNPSXXEHHOCTU 3NEKTPUYECKOro
nons.

Pabota cun oanektpoctatudeckoro nons. [lloTeHuman. PasHocTb
noteHumnanos. [1pOBOOHMKM W [OUINEKTPUKM B 3INEKTPOCTaTUYEeCKOM Mone.
AnanekTpuyeckas NPOHNULAEMOCTb.

OnNEeKTPOEMKOCTb. KOHAeHcaTop. ONIEKTPOEMKOCTb NIIOCKOro KoHAeHcaTopa.
OHeprus 3apsXKeHHOro KoHgeHcaTopa.

TexHnyeckne yCTpPOMCTBA W NpaKTU4EeCcKoe MNpUMEHEHME: 3NeKTPOCKoM,
3NIEeKTPOMETP, 3NeKTpocTaTnyeckad 3aliuTa, 3asemrieHue anekTponpmnbopos,
KOHOEeHcaTop, KONMpoBasbHbIN annapar, CTPYWHLIN NPUHTEP.

LemoHcmpauuu

YCTPONCTBO U MPUHLMN SENCTBUA SNEKTPOMETPA.

B3anmopgencreme HaaneKTpnu3oBaHHbIX TeS.

ONeKTpMUYecKoe nosie 3aps>KeHHbIX Ten.

[MpoBOAHMKM B 9NeKTpoCTaTU4ECKOM Nnorse.

QrnekTpocTaTMyeckada 3awuTa.

[ANanexkTpukn B 9NeKTpocTaTUYeCKOM nose.

3aBMCUMOCTb  9NEKTPOEMKOCTM MSIOCKOro KoHAeHcatopa OT nnowaau
NNacTuH, PaCCTOSAHUSA MeXay HAMU U OUINEKTPUYECKON NPOHULAEMOCTH.

OHeprus 3apsXKeHHOro KoHgeHcaTopa.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3mepeHne anekTpoEMKOCTN KoHAeHcaTopa.

Tema 2. [locmosiHHbIU 3nekmpu4Yyeckuld moK. TOkKu e pa3/Iu4YHbIX
cpedax

ONEeKTPUYECKNn TOK. YCrOBUS CYLLECTBOBAHUS 3fEKTPUYECKOro TOKa.
NcTouHukmn Toka. Cuna Toka. [TOCTOSAHHbIN TOK.

HanpsxeHue. 3akoH Oma gns yyacTtka uenu.

QrnekTpuyeckoe conpoTusrieHne. YaenobHoe COonpoTUBIIEHWE BellecTBa.
[MocnepoBaTenbHOe, NapannenbHoe, CMeLlaHHoe CoeINHEHNE NMPOBOAHMKOB.

Pabota oanektpuyeckoro Toka. 3akoH [koyna—JleHua. MoLWHOCTb
3NEKTPMUYECKOro ToKa.

ONeKTpoABMXYLLIAA curia U BHYTPEHHEeEe COMpOTMBIIEHME UCTOYHMKA TOKa.
3akoH Owma pgnsg  nomHoM  (3aMKHYTOW) anekTpuyeckon uenn. KopoTkoe
3aMblKaHue.



OnNeKTpoHHaa  MNpPOBOAMMOCTb  TBEPAbLIX  MeTannoB.  3aBUCUMOCTb
COMpPOTUBIIEHMS MeTansoB oT TemrnepaTtypbl. CBepXNpOBOANMOCTb.

ONeKkTpu4ecknin Tok B Bakyyme. CBONCTBA 9NEKTPOHHbIX My4YKOB.

[MonynpoBogHUKM. CobcTtBeHHas n npumMecHas NpPoOBOAMMOCTb
nonynpoBogHukoB. CBoncTBa p—n-nepexoga. NonynpoBoAgHUKOBbIE NPUOOPLI.

OneKkTpuyecknn TOK B pacTBopax W pacnnasax 3neKTpOnnToOB.
AneKTponuTmnyeckas guccoumaumns. nNeKTponms.

OneKkTpuyecknn Tok B rasax. CamocCToATESNbHbIA U HECAMOCTOATESNbHbIN
pa3psag. MonHus. MNnasma.

TexHnyeckne yCTpOMCTBA W MpaKTUYEecKoe TMpUMEHEHUEe: amnepMmeTp,
BONbTMETP, peocTaT, WUCTOMHUKM TOKa, 3NeKTpoHarpeBaTtenbHble npubopbl,
9NEeKTpooCBETUTENbHbIE NPUBOPLI, TEPMOMETP COMPOTUBMNEHUS, BaKyyMHbI
anoa, TepMUCTOPbI N POTOPE3NCTOPLI, NOSYNPOBOAHMKOBLIN OMOA, ranbBaHuKa.

LemoHcmpauuu

M3mepeHne cunbl Toka 1 HanpshkKeHus.

3aBMCUMOCTb COMPOTUBAEHNA LUNUHOPUYECKUX MPOBOAHWKOB OT ASWHbI,
nnowagn nonepevyHoro ceveHns n matepuana.

CmeluaHHoOe coegmHeHne NPOBOAHUKOB.

[Mpsmoe wn3MepeHne anekTpoaBwXKyLlen cunbl. KopoTkoe 3amblkaHue
ranbBaHMYECKOro afieMeHTa N OLEeHKa BHYTPEHHErO CONPOTUBIIEHMS.

3aBNCMMOCTb CONPOTMBIIEHUS MeTansoB OT TeMnepaTypsbl.

[MpoBOAMMOCTb 3IEKTPOSNINTOB.

MckpoBown paspsag n npoBOAMMOCTb BO3AyXa.

OAHOCTOPOHHASA NPOBOAUMOCTb Anoaa.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3y4yeHne cmellaHHOro coegmMHeHnsa pe3mcTopos.

N3mepeHne anekTpoaBMXKyLLEeN CUMbl UCTOYHWKA TOKa M ero BHYTPEHHEero
COMPOTUBIIEHUS.

HabnogeHne anektponusa.

MexnpeameTHble CBA3U

N3yueHune kypca puaunkm 6asoBoro ypoBHsi B 10 Kracce OCyLLECTBRSIETCS C
YYETOM coAepKaTefbHbIX MeXNpeaMETHbIX CBA3erM C KypcamMu MaTemaTuKu,
Buonoruu, Xummnn, reorpacnn N TEXHONOIUN.

MexnpedmemHbie noHsamMusi, CBA3aHHble C U3YyYEeHMEM MeTOLO0B Hay4HOro
NO3HaHUSA: ABMNEHne, HayyYHbI PakT, rmnoTesa, pusndeckasi BENMYMHA, 3aKOH,
Teopud, HabngeHne, KCNEePUMEHT, MOENNPOBaHMe, MOAESb, UBMEPEHME.

Mamemamuka: pelleHne CUCTEMbl YpaBHEHUW, §UHENHas yHKUNS,
napabona, runepdona, ux rpadukm 1 CBONCTBA, TPUTOHOMETPUYECKNE (PYHKLNN:
CUHYC, KOCWHYC, TaHreHC, KOTAHreHC, OCHOBHOE TPUroHOMETpPUYECKOoe
TOXOECTBO, BEKTOPbI U UX NPOEKL MM HA OCU KOOPAMHAT, CIIOXXEHNE BEKTOPOB.

buoroausi: mexaHn4eckoe ABWMKEHNE B XXUBOW npupoae, anddyausi, ocmMoc,
TennoobMeH  XMBbIX  OpraHM3MoB  (BMAblI  Tennonepegadun, TennoBoe
paBHOBECWUE), ANEKTPUYECKME SIBIIEHUS B XXMBOW NPpUPOAE.

Xumusi: QUCKPETHOe CTPOEHWe BeLLecTBa, CTPOEHMEe aTOMOB U MOJIEKyIl,
MOMnb BelecTBa, MONgpHas Macca, TenrnoBble CBOWCTBA TBEPAbIX Ten,
XNOKOCTEN WM rasoB, ANEKTPUYECKME CBOWCTBA METassioB, 3MEKTPONnTUYecKas
anccoumauus, ranbBaHuKa.



eoepapusi; BNaXXHOCTb BO3Ayxa, BETpbl, bBapomeTp, TEpMOMETP.

TexHornoeus: npeobpasoBaHne ABMXEHU C UCNONb30BaHNEM MEXaHU3MOB,
YYET TPEHUS B TEXHMKEe, MOALUMMHUKKM, MUCMNONb30BaHME 3aKOHa COXpPaHEeHWUd
uMnynbca B TexHUKe (pakeTta, BOOOMET W [pyrve), ABurateSsio BHYTPEHHEro
cropaHus, napoBas TypbuHa, 6bITOBON XONOAUNBHUK, KOHOULMOHEDP, TEXHONOMMK
NONyYeHNs COBPEMEHHbIX MaTepuanos, B TOM 4uUcrie HaHomaTepwarnos, U
HaAHOTEXHOMOrMK, ANEeKTpocTaTMyeckas 3alumTa, 3a3eMineHne anekTponpmdopos,
KCepOKC, CTPYMHbIN NPUHTEP, anekTpoHarpesBaTesibHble npmbopsl,
3neKkTpoocBeTUTENbHbIE NPUBOPBLI, ranbBaHKKa.

11 KINNACC

Pasgen 4. dnekrpoanHamumka

Tema 3. MacHumHoe nose. drekmpomMazHUMHass UHOYKUUsi

[MocTosiHHbIe  MarHuTbl.  B3aumogencTBme  MOCTOSHHbIX — MarHUTOB.
MarHutHoe none. BekTop MarHutHoM wuHAyKuMn. [lpuHUMn cynepnosvuunm
MarHUTHbIX nonen. JIMHMKM MarHUTHOW WHAYKUMK. KapTuHa NUHUA MarHUTHOWM
WMHOYKUWM NONSA NOCTOAHHBIX MarHUTOB.

MarHuTHOe nosie npoBOoAHMKA C TOKOM. KapTuHa nuHUM WMHOYKUUK
MarHMTHOro nons AfVHHOrO MPSMOro MPOBOLHMKA M 3aMKHYTOrO KOMbLIEBOro
NPOBOAHMKA, KaTyLWKn ¢ TokoM. OnbIT OpcTtena. Baanmogencrane npoBOAHUKOB
C TOKOM.

Cuna Amnepa, eé€ moayrnb U HanpaeBneHue.

Cuna JlopeHua, €€ moaynb W HanpasneHue. [BMXKeHMe 3apsiKeHHOW
YacTuubl B 04HOPOAHOM MarHUTHOM nosie. PaboTta cunel JlopeHua.

ABneHne anekTpoMarHUTHOW WHAOYKUMK. [lOoTOK BeKTopa MarHUTHOW
MHOYKUMW.  ONeKTpoaBwmxkKyLllas cuna WHAYKUMKW. 3akoH SNeKTpOMarHUTHOM
nHaykumm dapages.

BuxpeBoe anekTpudeckoe nomne. INeKTPoABWXKYLLAA cura WHOYKUMK B
NPOBOAHMKE, ABWXYLLEMCS NOCTynaTenbHO B OAHOPOAHOM MarHUTHOM norse.

Mpasuno JleHua.

MHOYKTUBHOCTL. fABNeHMe CcaMOWMHOYKUUK. OneKkTpoaBuxywasi cuna
CaMOMHAYKLNN.

OHepPrns MarHUTHOMO NOJIS KaTyLUKN C TOKOM.

OneKTpoMarHMTHoe norne.

TexHnyeckne yCTpouUCTBa M MNpPaKTUYEeCKoe MNpPUMEHEHME: MNOCTOAHHbIE
MarHuTbl, 9NEKTPOMarHuTbl, 3neKTpoABuUraTesib, YCKOPUTENU 3reMeHTapHbIX
yacTuy, MHOYKUMOHHAas nevb.

LemoHcmpauyuu

OnbIT 3pcTeaa.

OTKNOHEeHMe 3MEeKTPOHHOrO My4yka MarHUTHbIM MOSeM.

JINHUKM MHAYKUMN MarHUTHOIO Nons.

B3aumopgencTene aByx NpOBOAHMKOB C TOKOM.

Cuna Amnepa.

HencTteue cunbl JlopeHua Ha NoHbI anekTponuTa.

ABneHne anekTpoMarHUTHON NHOYKLUNN.

Mpaswuno JleHua.



3aBNCMMOCTb 3MEKTPOABMXKYLLEN CUMblI MHOAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoToka.

ABneHne camonHOyKUNN.

YueHu4yeckut akcriepumeHm, nabopamopHbie pabomal

N3y4eHne MarHMTHOro Nons KaTyLKM C TOKOM.

NccnepoBaHne gencTBms NOCTOSIHHOrO MarHUTa Ha pamky C TOKOM.

NccnenoBaHne sBNeHUs 3NEKTPOMarHUTHONM MHAYKUNN.

Pa3pen 5. Kone6aHusi n BONHbI

Tema 1. MexaHu4eckue u ajilekKmpomMazHUmMHbIe KonebaHus

KonebaTtenbHaa cuctema. CBoboagHble MexaHudyeckne konebaHus.
FapmoHnyeckune konebanusa. MNepuoa, yactoTa, amnnutyga v asa konebaHmn.
MpyXUHHBIN MaATHUK. MaTemaTu4yeCckun MaaTHUK. YpaBHEHWEe rapMOHUYECKNX
konebaHun. NpeBpalleHne aHeprum nNpyu rapMoHNYECKMX KonebdaHusx.

KonebaTtenbHbln koHTYp. CBOGOAHbIE 3NEKTpOMarHUTHble KonebaHua B
noeanbHoOM KonebaTenbHOM KOHType. AHanorns Mmexagy MexXaHUYeCcKUMU W
3NeKTPOMarHMTHbiMK KonebaHuamn. dopmyna TomcoHa. 3aKOH COXpaHeHus
9Heprnm B ngeanbHoM koniebaTtenbHOM KOHTYpe.

MpeactaBneHne 0 3aTyxarLmnx konebaHuax. BblHy>XaeHHbIe
MexaHuyeckne konebaHuma. Pe3oHaHC. BblHYXOEHHblE 3MEKTPOMarHUTHbIE
kKonebaHus.

[MepemeHHbIn TOK. CuHycompanbHbil NepeMeHHbln  ToK. MoLwHOCTb
NepeMeHHoro Toka. AMMNUTYOHOE W OENCTBYOLWEE 3HA4YeHWe Cuibl TOKa W
HaNPs>KEHNS.

TpaHcdopmatop. MponsBoacTeo, nepegaya n notpebnexHue
SNIEKTPMYECKON  SHEprun.  OKONornm4yeckme  puckm nNpu NPOM3BOACTBE
anekTpoaHeprn. KynbTypa MCNONb30BaHUSA 3MEKTPOSHEPTUM B MOBCEAHEBHOM
XU3HW.

TexHnyeckne ycTpomcTBa M NPaKTUYECKOE MNPUMEHEHUE: 3NEKTPUYECKUI
3BOHOK, reHepaTop NEPEMEHHOro ToKa, NIMHUN anekTponepeaad.

LemoHcmpauyuu

NccnepoBaHne napameTpoB KoriebaTenbHOW CUCTeMbl (MPY>KUHHBLING Unn
MaTeEMaTUYECKNA MaSITHUK).

HabnogeHune 3atyxarowmx konebaHun.

NccnenoBaHme CBOMCTB BbIHYXOEHHbIX KoniebaHun.

HabntogeHne pe3oHaHca.

CB060Hble aNeKTpOMarHUTHbIE konebaHus.

Ocumnnorpammbl (3aBUCUMOCTU CUMbl TOKA W HanpsKeHUs OT BPEMEHN)
ANt 3NEKTPOMArHUTHbIX konebaHui.

Pe3oHaHC npu nocnegoBaTeNibHOM COEAWHEHUW pPe3nCcTopa, KaTyLLUKK
MHOYKTUBHOCTU N KOHAEHCAaTopA.

Mopaenb NUHMM anekTponepeaayn.

YueHu4yeckut skcnepumeHm, nabopamopHbie pabomal

MccnenoBaHne 3aBMCMMOCTM Nepuoga Marnbix konebaHum rpysa Ha HATKU OT
AOJIMHbI HATU U MaccCbl rpya3a.

MccnepoBaHne nepemMeHHOro Toka B UenM K3  nocnegoBaTesibHO
COEAMHEHHBIX KOHOEeHcaTopa, KaTyLLKN U pe3ncTopa.



Tema 2. MexaHu4Yeckue u 3sieKmpomMaz2HUMHbIe 80JIHbI

MexaHu4eckne BOMHbI, YCNoBuA pacnpocTpaHeHus. [lepuoa. CkopocTb
pacnpocTtpaHeHnss W AnvHa BOMHbl. [lonepeyHble U NPOAOSbHbIE BOJIHbI.
NHTepdepeHuna n gudpakumsa MmexaHn4eckux BOSH.

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

ONEeKTPOMarHUTHbIE BOSHbI. YCNOBUA U3MNYYEHUSA 3NEKTPOMAarHUTHbIX BOJTH.
B3anmHasa opueHTaums BektopoB E, B, V B anekrpomarHutHon BonHe. CBoncTBa
9NIEKTPOMArHUTHbIX  BOSH:  OTpaXeHue,  nperioMfieHne,  nonspusauus,
andpakums, nHtepdepeHuns. CKOpoCTb ANEKTPOMarHUTHbIX BOJH.

LLikana anekTpoMarHUTHbIX BOMH. [puMeHeHne 3nekTpOMarHUTHbIX BOSH B
TEXHUKE 1 ObITy.

MpunHUUNBLI pagnocesasn n TeneBnaeHns. Pagmuonokaumsi.

ONeKTpoMarHMTHoe 3arpsi3HeHne oKpyxatoLLen cpeqbl.

TexHnyeckne yCTpoMCTBa W MNpakTU4Yeckoe MpUMeHeHne: My3blKalibHble
WHCTPYMEHTbI, YNbTpa3ByKOBasi AMarHOCTMKa B TEXHUKE W MeauuuHe, pagap,
pagvonpuéMHMK, TeneBm3op, aHTeHHa, TenedoH, CBY-neyb.

LemoHcmpauyuu

O6pasoBaHue n pacnpocTpaHeHne nonepeyHbiX U NPOAOSIbHbLIX BOSIH.

Konebniowieecs TeNo kak MCTOYHUK 3BYyKa.

HabntogeHve oTpaxeHnsa n npenomMrneHns MexaHn4yeCcKkmnx BOSH.

HabnogeHne nHtepgepeHunmn n andpakumm MexaHm4eCcKnx BOsH.

3BYKOBOW pe30HaHC.

HabntogeHve cBA3M FPOMKOCTM 3BYKa WM BbICOTbl TOHA C aMnnuTyaon u
yacToTomn KonebaHui.

WccnenoBaHne  CBOMCTB  3MIEKTPOMArHUTHbLIX — BOSIH:  OTpaXeHwue,
npeniomreHne, nonapusaums, audpakumns, HTephepeHums.

Tema 3. Onmuka

'eomeTpuyeckasa ontuka. [lpsamonuHenHoe pacnpocTpaHeHne cBeTa B
ogHopoaHown cpefe. Jlyd ceeta. ToYeYHbI UICTOYHUK CBETA.

OTpaxeHune ceTa. 3akoHbl OTpakeHust ceeTa. [ocTpoeHne nsobpaxxeHui B
NMOCKOM 3epKare.

MpenomneHne cBeTa. 3akoHbl npenomMmneHnst cBeTa. ABCOMTHbLIN
nokasatenb npenomneHus. lNonHoe BHyTpeHHee oTpaxeHue. NpeaenbHbin yron
MONMHOIO BHYTPEHHEro OTPaXKeHus:.

Auncnepcus ceeta. CnoxHbIN coctas 6enoro ceeTa. LiBer.

Cobupatowime wn paccevBawolwme -5nuMH3bL. ToHKas nuH3a. POKycHoe
pacCTositHME M ONTMYEecKasa cura TOHKOW NWH3bI. [MocTpoeHne mnsobpaxeHun B
cobuparowmx n paccemBaromnx nuH3ax. PopmMmyna TOHKOW NUH3LI. YBENUYEHME,
AaBaemoe JIMH30M.

Mpenenbl NPUMEHNUMOCTU rEOMETPUYECKON ONTUKMN.

BonHoBas ontuka. WHTepdepeHuus cBeTa. KorepeHTHble WCTOYHUKMW.
Ycnosust HabnwogeHna MakCUMyMOB U MUHMMYMOB B UHTepdEepeHLMOHHOM
KapTUHE OT ABYX CMH(A3HbIX KOrepeHTHbIX MCTOYHUKOB.

Ondppakumna ceeta. AupakumoHHaa pelwéTtka. YcrnoBue HabnwoaeHus
rMaBHbIX MakCMMyMOB Mpu MNageHUnm MOHOXpOMAaTUMYEeCcKOoro cBeTa Ha
ANPaKLMOHHYHO PELLETKY.

MNonapusauns ceeTa.



TexHn4Yeckne yCTpoMCTBa U MNpaKTUYecKoe TMNPUMEHEHME: O4YKKM, Iyna,
doToannapart, NPOEKUMOHHbIN annapaT, MWUKPOCKOrM, Terieckon, BOSIOKOHHas
onTuKa, AndpakumoHHas peLweTka, nonapous.

LemoHcmpauuu

[MpaMonMHenHoOe pacnpoCTpaHeHne, OTPaXeHue U MperioMrieHne cBeTa.
OnTuyeckune npnbopsbl.

[MonHoe BHYTpeHHee oTpaxeHue. Mogenb ceeToBoaa.

NccnepoBaHne CBOMCTB M306paXXeHni B NMH3aXx.

Mopgenu mukpockona, Teneckona.

HabntoaeHne nHtepdepeHummn ceeta.

HabniogeHne gudpakunmn ceeta.

HabniogeHne gucnepcun ceeTa.

[MonyyeHne cnekTpa ¢ NOMOLLbIO NPU3MbI.

[MonyyeHne cnekTpa ¢ NOMOLLbLIO ANPPaKLMOHHON PEeLLETKM.

HabntogeHne nonsapusauum ceeTta.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3mepeHne nokasaTtensa NnpefioMneHnsa cTekna.

NccnepnosaHne cBOMCTB M306paXkeHnn B NMIMH3ax.

HabntogeHne gucnepcun ceeTa.

Pazgen 6. OcHoBbI cneuManbHOU TeOPUMN OTHOCUTENbHOCTU

"paHuubI NPUMEHNUMOCTM Kraccu4eckom MEXaHMUKWN. MocTynathbl
crneumanbHOM Teopun OTHOCUTENbHOCTW: WMHBAPWAHTHOCTb MOAYNs CKOPOCTU
cBeTa B BakyyMe, NPUHLNMN OTHOCUTENbHOCTN QMHLITENHA.

OTHOCMTENBHOCTL  OOHOBPEMEHHOCTW.  3amMenrfieHne  BpeMeHun n
COKpaLleHne ONUHbI.

OHeprunsa n nMnynbc pensaTUBNUCTCKOM YacTuLbl.

CBs3b Maccbl C 3Heprmen u UMNYAbCOM PENATUBUCTCKOM YacTuubl.
OHeprns nokos.

Pazpgen 7. KBaHToBasi pusmka

Tema 1. QnnemeHMbI KBaHMOBOU ONMMUKU

®oToHbl. Popmyna [lnaHka cBsA3M aHeprun (OTOHA C €ero 4acToTOM.
OHeprus 1 nMnynbc ooToHa.

OTkpblTe n uccnepoBaHne doToappekta. OnbiThl A. . Ctonetosa.
3akoHbl poToadhhekTa. YpaBHeHne SuHWTENHA Ansa doToaddekTa. «KpacHas
rpaHuua» poTtoaddekra.

[aBsneHune ceeta. OnbiThl 1. H. Jlebepesa.

Xnmunyeckoe gencTeune ceeTa.

TexHnyeckme yCTpoOMCTBa WU NpakTUYecKoe MNPUMEHEHUE: (POTOINEMEHT,
doTogaTumK, conHeyHasn 6aTapes, CBETOAMOA.

LemoHcmpauyuu

®oTO3hGEKT HA YCTAHOBKE C LIMHKOBOW NIIaCTUHOMN.

NccnenoBaHme 3aKoHOB BHeLIHero potoadpdekra.

CeseToanoa.

ConHeyHas 6aTapes.

Tema 2. CmpoeHue amoma



Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa no paccedaHuto a -4yactuu,.
[NMnaHeTapHas mogenb atoma. [loctynatbl bopa. M3nyyeHve u nornowieHue
OTOHOB MNpu nepexode atoMa C OLHOIO YPOBHS 3HeprMnm Ha apyron. Buabl
crnekTpoB. CNekTp ypoOBHEN 3Heprnn atoma Bogopoaa.

BonHoBble cBonctBa 4actuu. BonHbl ge bpownsa. KopnyckynsipHo-
BOJSTHOBOW Ayasiu3m.

CnoHTaHHOE M BbIHYXXOEHHOE U3STy4YeHue.

TexHn4Yeckne yCTpomcTBa U MNPaKTUYECKOE MNPUMEHEHME: CheKTpanbHbIN
aHanm3 (CnekTpockomn), nasep, KBaHTOBbIA KOMMNbIOTEP.

LemoHcmpauyuu

Mogenb onbiTa Pesepdopaa.

OnpepeneHne aAnNvHbl BOMHbI flasepa.

HabnogeHne nuHenyaTtbiX CNEKTPOB U3NYyYEHNS.

Jasep.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

HabnogeHne nuHenyaToro cnekrpa.

Tema 3. AmomHoe s10po

OKCNepUMeHTbl, AoKasblBaloLMe CrOXHOCTb CTpoeHus sagpa. OTKpblTve
paguoaktnHoctn. OnbITbl  Pe3epdopga no  onpegeneHnto  coctasa
paguoakTMBHoro wuanyvexHus. CaownctBa anbda-, 0eta-, ramma-usnyveHus.
BrivsiHne pagnoakTMBHOCTU Ha XMBble OpraHnU3Mbl.

OTKpbITME NPOTOHA U HeWUTpoHa. HyknoHHaa mopenb agpa [enseHbepra—
MBaHeHko. 3apsg agpa. MaccoBoe yucno sgpa. Nsotonbi.

Anba-pacnag. ONeKTPOHHbIM W MO3UTPOHHLIM BeTa-pacnag. [amma-
nanyveHune. 3aKoH pagnoakTUBHOIoO pacnaga.

OHeprus CBA3M HYKINOHOB B Aape. AaepHble cunbl. [ledekt macchl agpa.

ApnepHble peakunun. [leneHne n cuHTE3 aaep.

AnepHbin peaktop. TepmosigepHbit cuHTe3. [1pobrembl M nepcnekTuBbI
AAEPHON SHEPreTUKnU. JKONOrMyeckne acnekTbl S4EePHON SHEPTreTUKMN.

nemeHTapHble YacTtuubl. OTKPbITUE NO3UTPOHA.

MeToabl HabnAeHNS N perncTpaumm afieMeHTapHbIX YacTul,

dyHoameHTanbHble B3anMoaencTBua. EAMHCTBO  (pusanyeckon KapTUHBbI
Mupa.

TexHnyeckne yCTponCTBa N NpakTU4eckoe NpuMeHeHne: Ao3nMeTp, kKamepa
BunbcoHa, agepHbin peaktop, atoMHaa 6omba.

LemoHcmpauyuu

CUYETUYMK MOHU3UNPYIOLLMX YacTul,

YueHuyeckul akcriepumeHm, nabopamopHbie pabomei

WccnenoBaHmne TpekoB YacTul, (Mo roToBbiM cboTorpadousim).

Paspgen 8. 9nemMeHTbI aCTPOHOMUU U aCTPOPU3UKHU
OTanbl pas3BuTua actpoHomuu. [lpuknagHoe U MUPOBO33PEHYEeckoe
3Ha4yeHne acTPOHOMUMN.
Bug 3BésgHoro Heba. Co3Be3aus, sipkMe 3BE34bl, MMAHETbI, UX BMAUMOE
OBUXXEHMeE.
ConHevHas cuctema.



ConHue. ConHevHast akTMBHOCTb. MCTOYHMK 3Heprun ConHua u 3BE3[.
3BE3abl, X OCHOBHblE XapaKTepuUCTUKW. [duarpamma «crekTpasnbHbIi Knacc —
CBETUMOCTb». 3BE3Abl rMaBHOM MNocrnegoBaTenbHOCTU. 3aBMCUMOCTL «Macca —
CBETUMOCTbY» OS5 3BE3[ rMaBHOM nocrnegoBaTefibHOCTU. BHyTpeHHee cTpoeHne
3B€34. CoBpeMeHHble NpeaCcTaBeHns 0 NPOUCXOXaeHUn 1 apontounn ConHua v
3BE€34. dTanbl XXU3HWN 3BE3N.

MneuHbln NMyTb — Hawa [anaktuka. lNonoxeHne n awxeHne ConHua B
ManakTuke. Tunbl ranaktuk. Pagnoranaktnkn n kBasapbl. YépHble ablpbl B 9apax
ranakTuk.

BceneHnas. PacwupenHne BceneHHon. 3akoH Xabbna. Pasberanue
ranaktuk. Teopus bornbloro B3pbiBa. PenMkroBoe nsnyyvyeHue.

MacwTabHas cTtpykTypa BceneHHon. MeTtaranakTtuka.

HepeléHHble npobnembl acTPOHOMUN.

YueHuyeckue HabnooeHus

HabnogeHnss HEBOOPYXXEHHbLIM r1a30M C UCMONb30BaHNEM KOMMbIOTEPHbIX
NPUNOXeHU ans onpeneneHnsi NONOXeHNs HeBEeCHbIX 0O BEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHble co3Be3ana CeBepHOro nonywapus n apkue 3Béaabl.

HabnogeHus B Teneckon JlyHbl, nnaHeT, Mne4dHoro MNyTn.

O6Gob6uwarouee NnoBToOpeHNe

Ponb @u3Mkn ©n acTtpoHOMUM B 3IKOHOMUYECKOW, TEXHONOrMYeCKOoMu,
coumanbHOM M 3TUYECKOW chepax AesaTEeNbHOCTM 4erioBeka, poSfib U MecTo
dU3MKM N acTpOHOMUM B COBPEMEHHOM HAy4yHOM KapTUHE Mupa, posib
domsnyeckon Teopum B hopMUpOBaHUM NpeacTaBfieHnn O PU3NYECKON KapTUHE
MUpa, MeCTO (U3NYECKON KapTUHbI MuUpa B o0OLEM psagy COBPEMEHHbIX
€eCTeCTBEHHO-HaYy4YHbIX NpeacTaBreHn o0 Nnpupoae.

MexnpeameTHble CBA3N

N3yyeHune kypca puamnkm 6a3oBoro ypoBHsi B 11 knacce ocyLLecTBRsieTcs C
YYETOM CcoAepKaTelbHbIX MeXNpeOMeTHbIX CBA3eW C Kypcamu MaTemaTuKu,
Buonornu, Xxmumumn, reorpadum n TEXHOMNOIMN.

MexxnpedmemHbie MoHsSMus, CBsi3aHHble C U3y4YEeHMEM METOAOB Hay4HOro
NO3HaHUA: ABNEeHne, Hay4dHbl qakT, rmnotesa, pusmyeckas BeriMinHa, 3aKoH,
Teopwusi, HAbnNaeHne, SKCNEPUMEHT, MOAeNMPoBaHNe, Moaenb, U3MepeHUe.

Mamemamuka: pelleHne CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKMNe
dYHKUNKN: CUHYC, KOCUHYC, TAHFEHC, KOTAaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE
TOXOECTBO, BEKTOPbl U UX MPOEKUUM Ha OCKM KOOpAMHAT, CIIOKEHWE BEKTOPOB,
NPOU3BOAHbIE 3NEeMEHTapPHbIX (OYHKUUIA, MPU3HaKM nogobus TpeyroribHUKOB,
onpegeneHune nnowaaun nnockmux puryp n obbveéma Tten.

buonozaus: aneKkTpudeckme SABMNEHUS B XMBOW npupoae, konebaTtenbHble
ABWXEHUS B XXMBOW Npupoae, onTU4Yeckne ABneHns B XXMBOW Npupoae, AencTene
pagnaunmn Ha X1Bble OpraHn3Mbl.

Xumusi: CTpoeHne aToMOB W MOJEKYN, KpuUcTannuyeckas CTpykTypa
TBEPAObLIX Ten, MexaHM3Mbl 00pas3oBaHUA  KPUCTaNNMYECKOW  PELLETKM,
CheKTpanbHbIN aHanms.

[eocpacbusi; MarHUTHble nofitoca  3eMnn, 3anexu MarHUTHbIX — pya,
doTOCLEMKA 3€MHOM MOBEPXHOCTU, NpeackasaHne 3eMneTpsiCeHun.

TexHomnozusi: NWUHUWM 3nekTpornepenay, reHepartop MNEePeMeHHOro ToKa,
anekTpoasuraTenb, MHAYKUMOHHAA nedb, pagap, paguonpuémHuK, TeneBusop,



aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHLIM annapart, BOSIOKOHHAs ONTUKa,
ConHeYyHas baTtapes.



NMINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO ®U3UKE
HA YPOBHE CPEOHEIO OBLLEIN O OBPA3OBAHUA

OcBoeHune yyebHoro npeameta «®dPusmka» Ha ypoBHe cpegHero obuiero
obpasoBaHus (6a30BbIN YPOBEHb) OOIMKHO 06ecnevnTb JOCTUXKEHNE CrieayoLmnx
NINYHOCTHbIX, MeTanpeamMeTHbIX U NpeaMeTHbIX 0Opa3oBaTenbHbIX Pe3ynbTaToBs.

JINYHOCTHDbIE PE3YJIbTATbI

JInyHoCTHbIE pe3ynbTaTbl 0OCBOEHMS Yy4debHoro npegmeta «dPusmkar
AOJSDKHbI oTpaxaTb FOTOBHOCTb n CNoCcoBHOCTb obyuvatoLmxcs
PYKOBOACTBOBATbCA CPOPMUPOBAHHOMW BHYTPEHHEN MO3ULMEN  NIUYHOCTW,
CUCTEMOWN LIEHHOCTHbIX OpWEHTaUMA, MNO3UTUBHbLIX BHYTPEHHUX YOexaeHun,
COOTBETCTBYIOLNX  TPAOULMOHHLIM  LIEHHOCTAM  POCCUMMACKOro  obLiecTBa,
paclUMpeHne >KU3HEHHOro oOrnbiTa W oOnblTa AeATeNbHOCTM B npoLlecce
peanu3auMm OCHOBHbIX HarnpasfieHU BOCNUTATENbHOW LEeATEeNbHOCTU, B TOM
4yucre B YacTu:

1) rpaxxgaHCcKoro BoCnuTaHus:

C(OOPMMPOBAHHOCTL rpaX4aHCKOW Mo3uumm oby4varoLllerocs Kak akTMBHOroO
N OTBETCTBEHHOIO YrieHa poCccUNCKoro obLlecTsa;

NPUHATME  TPaAUUMOHHBIX  ObLleYenoBeYeckMX YMaHUCTUYECKUX U
AEeMOKPaTU4ECKUX LLleHHOCTEWN;

rOTOBHOCTb BECTU COBMECTHYIO AEATENbHOCTb B MHTEpPeCcax rpaXgaHCKoro
obuiecTBa, y4acTBOoBaThb B caMmoynpasfieHMM B 06pa3oBaTesibHON OpraHn3aLmu;

yMEHVe  B3auMogenCcTBOBaTb C  counanbHbIMWU  MHCTUTYTaMn B
COOTBETCTBUM C UX (PYHKUMSMU U HA3HAYEHUEM;

rOTOBHOCTb K FyMaHUTapHOW WU BOJTIOHTEPCKOWN OeATENbHOCTY;

2) NaTpMOTUYECKOro BOCNUTaHUA:

chopMUPOBAHHOCTb POCCUNCKOWN rpaxgaHckom MOEHTUYHOCTN,
naTpnoTn3ma;

LEeHHOCTHOE OTHOLLUEHME K TFOCyAapCTBEHHbIM CUMBOJSIAM, LOCTUXKEHUAM
POCCUNCKNX YHEHBIX B 06NacTn on3nKnU N TEXHUKMW;

3) AyXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

chOpPMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHWNSA, 3TUYECKOro NoOBeaEHMS;

CMOCOOHOCTb OUEeHMBaTb CUTyauMil0 U NPUHMMATb OCO3HaHHbIE peLUeHUs,
OPUEHTUPYSCb HA MOpasibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM 4YuCrie B
AEATENbHOCTU YYEHOTO;

OCO3HaHWe NMUYHOro BKaja B MOCTPOEHNE YCTONYMBOro ByayLuero;

4) 3cTeTUYECKOro BOCNUTaHUSA:

3CTeTUYecKoe OTHOLIEHMEe K MUpPY, BKMAOYasa 3OCTETUKY  Hay4HOro
TBOPYECTBA, NpUcyLero onsn4eckon Hayke;

5) TpyaoBOro BoCcnuTaHusA:

MHTEepeC K pasnuyHblM cdepam npodeccnoHanbHON AeATENbHOCTU, B TOM
yucne CBA3aHHbIM C (PU3MKOM U TEXHUKOW, YMEHWEe COBepllaTb OCO3HAHHbIN
Bolbop Oyaywien npodeccum u peanu3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE
nnaHbl;



rOTOBHOCTb M CNOCOBHOCTbL K 06pa3oBaHMio U camoobpasoBaHMo B obnactu
PU3MKM Ha NPOTAKEHUN BCEWN XKU3HU;

6) 3KONnorn4eckoro BOCNUTaHUA:

CchOPMMPOBAHHOCTbL 3KONOMMYECKON KynbTypbl, OCO3HaHME rrnobanbHoro
XapakTepa 3Konorn4eckux npodnem;

nriaHMpoBaHWe W OCYLUEeCTBIIeHNne OeWCTBMA B OKpyXalLllen cpege Ha
OCHOBE 3HaHu4A Lenen yCTom4ymMBoro pasBnTusl YenoBe4ecTBa;

pacluMpeHne onbiTa AeATenbHOCTM 3KONOrM4yeckon HanpaBfEHHOCTUM Ha
OCHOBE NMEKLLNXCA 3HAHMI MO PU3UKE;

7) UEHHOCTU Hay4YHOro NO3HaHUA:

ChopMUPOBAHHOCTL MUPOBO33PEHMUSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO PasBUTUA (PU3NYECKON HAYKMU;

OCO3HaHMe LEHHOCTM Hay4yHOW AEeATeNIbHOCTW, FOTOBHOCTb B npoLlecce
n3ydyeHmss  PU3NKN  OCYLLECTBNATb  MNPOEKTHYH U UCCNeaoBaTeNbCKYHo
OEATENbHOCTb MHANBMAYANbHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbI

NosHaBaTenbHble yHMBepcarnbHble y4ebHble AeUCTBUSA
Ba3soBble nornyeckune AeMCTBUA:

camocToATernbHO  popMmynupoBatb W akTyanuauposaTb  npobnemy,
paccMartpuBaTtb €€ BCECTOPOHHE;

onpefensatb Uenn AeATenbHOCTW, 3ajaBaTb MnapameTpbl U KpUTepuun ux
OOCTUXKEHMS,

BbIABMATb 3aKOHOMEPHOCTWU U MNPOTUBOPEYMSs B paccMaTpuBaeMbIX
dusanyecknx aBNeHUNX;

pa3pabaTbiBaTh MnaH pelleHns npobnemsl ¢ Y4€TOM aHanmsa UMEHLLUXCS
MartepuarnbHbIX 1 HeMaTepuarnbHbIX PecypCcos;

BHOCUTb  KOPPEKTMBbl B [AEATENIbHOCTb, OueHMBaTb COOTBETCTBUE
pe3ynbTaToB LersMm, OueHnBaTb PUCKU NOCNeACTBUN OEeATENbHOCTY;

KOOpAMHMPOBATb UM  BbINOMHATL paboTy B YCNOBUSIX  pearibHOro,
BMPTYyasibHOMo U KOMOMHMPOBaAHHOIO B3aUMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLMIEHNE NPU peLUEeHNN XU3HEHHbIX Npobnem.

Ba3soBble uccrnenosartenbckue AeUCTBUA:

BNnageTb Hay4YyHOW TEPMWHOSOIMEN, KIOYEBLIMU MOHATUAMWU U MeToAamMu
dunanyeckon Hayku;

BNageTb HaBblkaMn  y4yebHO-uUccrefoBaTENbCKOM n MPOEKTHOM
aesatenbHocTM B obnactm  U3NKKM, CNOCOBHOCTLID U FOTOBHOCTBbIO K
CaMOCTOATENIbHOMY  MOUCKY  METOAOB  pelwleHus  3agad  pu3MYecKoro
cogepxaHus, NPUMEHEHUI0 pasfnyHbIX METOO0B NO3HaHWS;

BNnagetb BuAAMWU [OEATEeNbHOCTM MO MOMYyYeHU0 HOBOTO 3HaHus, €ero
WHTepnpeTaunn, npeobpas3oBaHUO W MNPUMEHEHUIO B PasfiMyHbIX YYeBHbIX
cuUTyauusax, B TOM Yucne npu co3gaHnm y4yebHbIX NpoekToB B obnactu ousmkuy,;

BbIABMATL MNPUYNHHO-CNEACTBEHHbIE CBA3M W akTyanu3anpoBaTb 3ajaudy,
BblABUraTb rMnoTesdy eé pelleHus, HaxoAUTb apryMeHTbl ANnd AokasaTenscrBa
CBOVIX YTBEPXXAEHUN, 3a4aBaTb NapaMmeTpbl U KpUTEPUN pPELLEHUS;



aHanM3npoBaTb MONlyYEHHbIE B XO4€ peLleHuss 3agadn  pesynbTarthl,
KPUTUYECKM OLlEeHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTh N3MEHEHNE B HOBbIX
yCrnoBusIX;

cTaBuTb U hopmynupoBaTb COOGCTBEHHblE 3agayM B ObpasoBaTerbHOM
OEeATENbHOCTU, B TOM YnUCe NpU N3y4YeHNn U3NKK;

AaBaTb OLEHKY HOBbIM CUTYaLUsaM, OLeHMBaTb NPUOBPETEHHBIN OMbIT;

YMETb MEPEHOCUTb 3HaHMs No U3MKEe B MNpPaKTUYecKyrw obnacTb
XN3HeOeAaATeNbHOCTY;

YMETb MHTErPUPOBaATb 3HAHUS N3 pa3HbiX 0b6nacTen 3HaHWI;

BblABUraTb HOBblE MAEN, NpeanaraTtb OpUrnMHanbHble NOAXOAbl U PELUEHWS;

cTaBuTb Npobrembl 1 3agayn, OoNyckalLlme anbTepPHATUBHbBIE PELLEHMS.
Pa6oTa c nicopmaumen:

BNafeTb HaBblkaMu NONyYeHns nHpopmauum puanyeckoro cogepxaHunsa mns
MCTOYHMKOB pasHbIX TWUMOB, CAMOCTOSTENbHO OCYLLECTBMNATbL MOMCK, aHanus,
cucTtemaTu3aumio M MHTepnpeTaumio MHpopMauun pasnuyHbiX BUOOB U OPM
npencTaBneHns;

OoLEeHnBaTb 4OCTOBEPHOCTb MHpOPMaLK;

ncnomnb3oBatb CpeactBa  WMHMOPMALMOHHBIX U KOMMYHMKALMOHHbIX
TEXHOMNOMN B PELUEHMU KOTHUTMBHbBIX, KOMMYHUKATUBHbLIX U OpraHM3aumMOHHbIX
3agad c cobniogeHnem TpeboBaHU SProHOMUKWN, TEXHWKM BGe3onacHoCTH,
TMIMeHbl, pecypcocbepexeHnsd, npaBOBbIX WM 3TUYECKMX HOPM, HOPM
MHdOpMaLMOHHOM 6e30nNacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro cogepXkaHusi B pasnuyHbiX dopmaTax C
Y4ETOM HasHayeHnss UHopmMauMm W  UeneBon aygutopun, Bblbupas
onTuMarnbHyto opMy NpeacTaBreHnst U BU3yanusauuu.

KoMMyHuUKaTUBHbIE YHUBEpCaribHble y4eOHble eNCTBUA:

OCyLLeCTBNATL OOLleHne Ha ypokax (U3MKM U BO BHEYPOYHOW
AeATenbHOCTY;

pacno3HaBaTb MPeAnOCLINKAN  KOHMAUKTHBIX cUTyauunm wu  cMmsaryatb
KOHQOIUKTBI,

Pa3BEPHYTO M NIOMMYHO M3NaraTb CBOK TOYKY 3PEHMSI C MUCMOSIb30BaHUEM
A3bIKOBbIX CPELCTB;

NOHUMAaTb N UCMNOSb30BaTh NPEeUMyLLLECTBA KOMaHAHOM U MHANBUAYANbHOM
paboThl;

BblOupaTb TeMaTuKy U MeTOObl COBMECTHbIX OEACTBUM C YYETOM OOLLMX
NHTEPECOB N BO3MOXHOCTEN KaXoro YfieHa KonnekTmBea;

NpUHUMATbL  LEenn COBMECTHOM  [OeATeNlbHOCTM, OpraHu3oBbiBaTb WU
KoopaMHUpoOBaTb OEUCTBUS MO €€ [OCTUXKEHWUIO: COCTaBNATb NfiaH AenCTBUNA,
pacrnpenendatb ponn C YY4ETOM MHEHUMMA Y4aCTHUKOB, OOCyXOaTb pesynbTaThbl
COBMECTHOWN paboThl;

OoLeHMBaTb KayeCTBO CBOEro BKMNaga M KaXaoro yyacTHMKa KOMaHAbl B
obLwmnin pesynbTaT No paspaboTaHHbIM KPUTEPUAM,;

npegnaraTb HOBble MNPOEKTbl, OUEeHuBaTb WMOAen C MNO3VLUU HOBU3HDI,
OPUIMHArbHOCTUN, NPaKTUYECKON 3HAYUMOCTMU;

OCYLLECTBMATL MNO3UTUBHOE CTpaTermyeckoe noBeaeHne B pasinydHbIX
CUTyaumax, NposiBNATbL TBOPHECTBO U BOOBpaxeHune, ObiTb MHULNATUBHbIM.



PerynsatuBHble yHUBepcasrbHble Y4eOHble AeUcTBUA
CamoopraHusauums:

CaMOCTOATENbHO  OCYLLECTBMAATb MO3HaBaTemNbHYl0 AEeATEeNbHOCTb B
obnactm u3aMKM K acTpOHOMWUW, BbLIABNATL NpobBnembl, CTaBUTb W
dopmynupoBaTb COGCTBEHHbIE 3aauu;

CaMOCTOATENIbHO COCTaBMAATb MflaH PeLUEeHUs] PACYETHbIX U KayeCTBEHHbIX
3agjad, NnaH BbINOSIHEHMS MpakKTMyYeckon paboTbl C YYETOM MMEKLNXCH
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPEeANOYTEHUN;

[aBaTb OLEHKY HOBbIM CUTYyaLUsIM;

pacwmnpATb paMkm y4ebHOro npegmMeTa Ha OCHOBE JIMYHbIX NPeANnOYTEHNN;

genatb OCO3HaHHbIN BbIOOp, aprymeHTMpoBaTb ero, 6patb Ha cebs
OTBETCTBEHHOCTb 3a peLUeHue;

oLeHMBaTb NPUOBPETEHHDBIN ONbIT;

crnocobcTBOoBaTh (POPMMPOBAHUIO M MNPOSABIAEHUIO 3pyauummn B obnactu
dU13KMKK, NOCTOSAHHO NOBbILLATL CBOW 0Opa3oBaTESbHbIN U KYJIbTYPHbIN YPOBEHb.
CaMOKOHTpPOSIb, SMOLMOHANbHbIA UHTENNEKT:

AaBaTb OLIEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B OEATENbHOCTD,
OLeHMBaTb COOTBETCTBME pe3ynbTaToB Lensm;

BNageTb HaBblkamMu MNO3HaBaTeNbHOM pedriekCun Kak  OCO3HaHMS
coBepllaeMblX AENCTBUN U MbICNUTENbHbIX MNPOLLECCOB, WX pe3ynbTatoB U
OCHOBaHWUN;

ncnomnb3oBatb MpPUEMbI pedrekcum ans oueHKu cutyauuu, Bblibopa
BEPHOro peLueHuns;

yMeTb OLEHMBATb PUCKM N CBOEBPEMEHHO MPUMHMMATb PELUeHUst Mo KX
CHWXXEHWIO;

NPUHUMATbL MOTMBbLI WM aprymMeHTbl OpYyrux npu aHanui3e pesynbTaTtoB
AEATENbHOCTY;

npuHMUMaTbL cebs, NoOHMMasi CBOM HeQOCTaTKM U AOCTOMHCTBA;

NPUHUMATb MOTMBbLI M apryMeHTbl OPYyrux npu aHanuse pesynbTaTtoB
OEeATENbHOCTY;

npu3HaBaTb CBOE NPaBo 1 NpaBO APYrMx Ha OLLUMOKN.

B npouecce OOCTUXEHUSA NMNYHOCTHBIX pe3yrbTaToOB OCBOEHUSA MPOrpammbl
no dwuanMke Ons ypoBHS cpedHero obuwero obpasoBaHusa y oby4arolmnxcs

COBEpLLEHCTBYETCS 3MOLMOHaNbHbIN WHTENMEKT, npeanonararoLLnm
chopMMpOBaAHHOCTL:
CaMOCO3HaHus, BKNIOYarLero CnocobHOCTb NOHUMaTb CBOE

9MOLMOHANbHOE COCTOsIHME, BWOETb HanpaBneHuss pasBUTUSE COOCTBEHHOM
aMouMoHanbHoM cdepsbl, 6bITb yBEPEHHBIM B Cebe;

camMoperynmpoBaHusl, BKMHOYaKOLLEro CaMOKOHTPOSb, YMEHWE MNpUHUMAaTb
OTBETCTBEHHOCTb 3a CBOE MoBeAeHMe, CrnocoOHOCTL aganTupoBaTbCs K
9MOLMOHANbHBIM U3MEHEHUSIM U NPOSBAATL TMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BKINOYAKOLWEN CTPEMIIEHNE K JOCTUKEHMUIO LIESNN U
ycrnexy, onTMMW3M, MHULMATUBHOCTb, YMEHUEe LENCTBOBATb UCXOOAA U3 CBOUX
BO3MOXHOCTEW;



aMnatvn,  BKMKOYalLWen CcnocoOHOCTb  MOHMMAaTb  3MOUMOHAanbHOE
COCTOSIHME APYIuX, YYMTbIBaTb €ro nNpu ocywecTeBneHnmn obuieHmsi, cnocobHOCTb
K COMYBCTBUIO U CONEPEXNBAHUIO;

coumanbHbiX  HaBbIKOB,  BKIOYaKOLWMX  CNOCOBGHOCTbL  BbICTpamBaTb
OTHOLLEHNA C ApyrMMu nogbMn, 3aboTUTLCS, NPOSIBNATL MHTEPEC N pas3peluaTtb
KOHMITUKTBI.

NMPEOMETHbBIE PE3YJIbTATHI

K KoHuy obyyeHna B 10 knacce npegMeTHble pesynbTaTbl HA 6a30BOM
YPOBHE OOMMKHbI OTpaXkaTb COOPMNPOBAHHOCTL Yy 00y4arLMXC YMEHNNA:

AEMOHCTPMpPOBaTbL Ha NpuMepax pofib U MeCcTo U3NKn B hOpMUPOBAHNN
COBPEMEHHOW Hay4YHOM KapTWHbI MUpa, B PasBUTUM COBPEMEHHOMN TEXHUKU W
TEXHOMNOIMN, B NPaKTUYECKON OEATENbHOCTU NIOAEWN;

yuuTbiBaTb rpaHULUbl MNPUMEHEHUST WU3YYEHHbIX (U3NYecknx Moaenen:
MartepuanbHasi Touka, MHepumanbHasi cuctema OTcyéTa, abCcomnoTHO TBEpPAOE
Teno, naearnbHbIn ra3, MoOAenn CTPOEHWUS rasoB, XWOKOCTEN W TBEpPAbIX Ten,
TOYEYHbIN ANEKTPUYECKNI 3apsag NpU peLLeHnn pusmnveckmx 3agau;

pacrno3HaBaTb (puanyeckme daBneHust (npoueccbl) U OOBACHATL WUX Ha
OCHOBE 3aKOHOB MeXaHWKW, MOJSIEKYNAPHO-KUHETUYECKON TEOPUN CTPOEHUS
BelecTBa UM 9NIEKTPOAWHAMUKW:  pPaBHOMEPHOE U PaBHOYCKOPEHHOE
npsIMONMHENHoOe  OBWXeHne, cBOOOAHOE nageHne Ten, [AOBWMXEHMe Mo
OKPY>XHOCTW, WHepuusl, B3aumogencteme Ten, auddyams, OpoyHoBCkoe
OBWXKEHME, CTPOEHME XNOKOCTEN U TBEPAbIX Ter, M3MeHeHne obbEéma Ten npu
HarpeBaHuUM (OXNaXkaeHun), TensnoBoe paBHOBECKE, MUCNapeHue, KOHAEeHcaums,
nnaeneHve, Kpuctannusauusi, KANEeHWe, BMaXXHOCTb BO34yXa, MNOBbILWEHNE
AaBreHusi rasa npu ero HarpeBaHWM B 3aKPbITOM coOCyde, CBSA3b MeXay
napameTpaMmm COCTOSIHUS rasa B  M3onpoueccax, anekrpusaumsa  Ten,
B3aMMOLeNCTBME 3apsaaos;

onncbiBaTb MexaHU4ecKkoe OBMXeHUe, Ucnonb3ys ousndeckne BerMYUHLI:
KoopauHaTta, nyTb, NepeMelleHune, CKOpOCTb, YCKOPEHWe, macca Tena, cuna,
UMMYNbC Tena, KUHeTUYeCcKas Heprusa, NoTeHumanbHasa aHeprus, MexaHnyeckas
paboTa, MexaHun4yeckass MOLLUHOCTb, MNPW ONUCaHUM MNpaBUIIbHO TpPaKTOBaTb
PU3NYECKNA CMBICT UCNOMb3YyEeMbIX BENUYUH, UX OOO3HAYEHUs U eaunHULbI,
HaxoauTb POPMYIibl, CBA3bIBAOLLNE OAHHYIO (PU3NYECKYIO BEMNYMHY C OPYTUMU
BENUYNHAMU;

onncbiBaTb M3y4YeHHble TennoBble CBOWCTBA Ten WU TENoBble SABIEHUS,
ncnonb3ysa uanyeckme BenuYUHbL: [daBrfieHWe rasa, TemnepaTypa, cpenHsas
KMHEeTUYecKasl SHEpPrna XaoTUYeCcKoro ABMXKEHUS MOeKyn, cpeaHekBaapaTuyHas
CKOPOCTb MOJIEKYM, KONMMYECTBO TENSOThl, BHYTPEHHAS 3Hepruda, paboTa rasa,
KO9(ppuUMEHT NOMe3Horo AenucTBus TENSIOBOro ABuraTens; npu  onucaHum
NpaBuSIbHO TpaKToBaTb (PU3NYECKUA CMbICIT WUCMONb3YyEMbIX BENUYUH, UX
obo3Ha4YeHnss 1 eauHuubl, HaxoauTb OpPMYfbl, CBs3blBaKOLWNE LOAHHYHO
PM3NYECKYIO BENTUYMHY C APYTMMN BENTNYNHAM,

onncbiBaTb  WU3YYEHHble  JNeKTpuYyeckMe  CBOWMCTBA  BewectBa WU
anekTpuyeckne sBneHns (npouecchl), WUCMNonb3ys U3NYECKME BESTUYUHDI:
3MEKTPUYECKNI 3apsan, INEKTpUYecKkoe none, HanpskEHHOCTb Nond, NnoTeHuwan,



pas3HOCTb MOTEHUManoB; MNpu OMNMcCaHUM MNpaBUbHO TpakToBaTb (PU3NYECKUN
CMbICIT WUCNOJSIb3yeMbIX BenuyuMH, MX O0BO03HaYeHWs W eanHUUbI; YKasblBaTb
dopmynbl, CBA3bIBaOWME OAHHYKD  (U3NYECKYID BenNuuMHy C  Opyrumu
BENUYNHaMU;

aHanusupoBaTb  (PU3MYecKne npoueccbl W HABMEHUs,  UCMNoJSib3y4d
dom3nyeckme 3aKOoHbl U MPUHLMMBI: 3aKOH BCeMUPHOro Tarotenus, |, |l n 11l 3akoHbl
HbloTOHa, 3aKOH COXpaHeHUd MeXaHU4YeCKOW 3JHEeprnn, 3aKoH COXpaHeHUs
UMMysbca, NPUHLUMN Cynepno3vumm cus, NpUHUUN paBHOMPaBUA UHepLnarbHbIX
CUCTEM OTCYETA, MOSEKYNAPHO-KUHETUYECKYID TEOPUID CTPOEHUS BeLLecTBa,
ra3oBble 3aKOHbl, CBSI3b CpeAHEeN KMHETMYECKON SHEPruy TENnoBOro ABUXEHUS
MoneKkyn ¢ abconoTHOM TeMmnepaTypon, NepBbIN 3aKOH TEPMOANHAMMKWN, 3aKOH
COXpaHeHNsa 3arneKkTpudeckoro 3apsga, 3akoH KyrnoHa, npu 3TOM pasnuyatb
CNOBECHY0 (POPMYNNPOBKY 3aKOHA, €ro MaTeMaTn4ecKoe BblpaXeHne N yCcrnoBus
(rpaHuubl, 0bnacTn) NPUMEHUMOCTN;

OOBACHATL OCHOBHblEe NPUHUMNBLI  OEWUCTBUA  MaluH, npubopoB w
TEXHUYECKUX YCTPOWCTB; pasnuyatb ycnosusa nx 6esonacHoro Ucnonb3oBaHus B
NnoBCEeAHEBHOW XU3HWU;

BbIMOMHATL 3KCMEPUMEHTbI MO UCCNefOBaHUIO (PU3MYECKUX SABIIEHUA U
NnpoLeccoB C WUCMOMb30BAaHMEM MPSMbIX U KOCBEHHbIX WU3MEPEHWUN, NpU 3TOM
dopmynupoBaTb npobnemy/zagady M rmMnoTedy y4ebHOro SKCNEPUMEHTA,
cobupaTb YCTaHOBKY M3 MNpeasioXeHHoro obopyaoBaHUS, NPOBOAUTbL OMbIT W
dhopmynunpoBaTb BbIBOAbI;

OCYLLECTBIIATb NPSAMbIE U KOCBEHHble U3MepeHUst (PU3UYECKUX BENUYH,
npy 3TOM BbIOMpaTh ONTUMAarbHbIN CNOCO6 U3MepeHUss U UCMNOoSIb30BaTb
N3BECTHblE METObl OLLEHKM MNOrPeLHOCTEN N3MEPEHWI;

uccrnegosaTb  3aBUCUMOCTM  Mexdy  (PU3MYEeCKMMM  BeNMYMHaMM  C
NCNOSIb30BaHNEM MPSMbIX U3MEPEHUIA, MPU 3TOM KOHCTPYMpOBaTb YCTAHOBKY,
dukcmpoBaTb pesynbTaTbl MNOSYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENUYUH B
Buge tabnuu n rpadmkos, genaTtb BbIBOAbI MO pe3ynbTatamMm UccneaoBaHus;

cobntogatb npasuna 6esonacHoro Tpyaa npy nposegeHun nccrnegoBaHunin B
pamkax y4ebHOro akcrnepuvmeHTa, Yy4yebHO-uccrnegoBaTenbCKOM W MPOEKTHOM
AEeATEeNbHOCTU C UCMONb30BaHNEM U3MEPUTENbHbLIX YCTPOUCTB U flabopaTopHOro
obopynoBaHus;

pelwaTtb pacye€THble 3adadn C SBHO 3afaHHOM (pu3mMyeckonm MoAesblo,
NUCnonb3ys U3MYecKkne 3akoHbl U NPUHUUMBI, HA OCHOBE aHanu3a YycrnoBus
3agayvn BblbupaTb (pusndeckyto mMoaernb, BblOenATb (PU3NYECKUEe BESNUYMHBI U
dopmyrnbl, HeobXoaMMble AN €€ peLLUeHUs, NPOBOAUTb PacYE€Tbl U OLEHMBATb
peanbHOCTb NMOTYYEHHOro 3Ha4YeHNa (PU3N4eCcKon BENNYMHLI;

pewaTtb Ka4yeCTBEHHblIE 3agaun: BbICTpanBaTb nornyeckm
HEeNPOTMBOPEYMBYIO LIEMOYKY PACCY>KOAEHUN C ONOPOM Ha WU3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTU U (hmnsndeckme siBrneHuns;

ncrnonb3oBatb  MNpU  peweHun  y4ebHbIX  3aJay  COBpPEMEHHbIE
MHOPMaLMOHHbIE TEXHOMOMMKN AN MOUCKA, CTPYKTYPUPOBAHUS, MHTEpNpeTaumnm
N NnpeacTaBrneHnsa y4ebHom 1 Hay4yHo-NonynsipHOM MHopmaLmm, NoNy4YeHHON 3
pasnnUYHbIX NCTOYHUKOB, KPUTUYECKM aHanuaupoBaTb nosiy4aemyto
MHdOpMaLMIo;



NPUBOANTDL NPUMEPbI BKNaga POCCUIACKUX U 3apyBexHbIX YYEHbIX-OU3NKOB
B pa3BuTue Haykum, OBbsICHEHWE MPOLIECCOB OKpYXXaloLwero mvpa, B pasBuTue
TEXHUKN U TEXHONOMNMN;

NCrnonb3oBaTb TEOPeTUYECKME 3HaHUS NO (PU3nKe B NOBCEAHEBHOW XU3HU
ans obecneyeHus 6es3onacHoOCTM Npu obpalleHnn ¢ npudéopammn n TEXHNYECKMMHU
yCTpPONCTBaMW, ANs1 COXPaHEHUs 300pOBbs 1 cOBNOOEHNS HOPM 3KONOrMYeCcKoro
noBedeHUs1 B OKpYXKatoLlen cpeae;

paboTaTb B rpynne C BbINOMIHEHMEM pPa3NUYHbIX COLMarbHbIX pPonen,
nnaHuposBaTb paboTy rpynnbl, pauuoHanbHO pacnpeaendTb 06A3aHHOCTU U
nnaHupoBaTb [OeATENIbHOCTb B  HeCTaHOapTHbIX CUTyauusix, agekBaTHO
oLeHMBaTb BKNag KaXkgoro 13 y4aCTHUKOB rpynnbl B peLleHne paccmaTpmuBaemMomn
npoGnembi.

K KoHuy obyyeHna B 11 knacce npegMeTHble pesdynbTaTbl HA 6a30BOM
YPOBHE AOSMKHbI OTpaXaTb CHOPMUPOBAHHOCTb Yy O0YYatOLLMXCA YMEHWUN:

AEMOHCTPMPOBaTh Ha NpuMepax posfib U Mecto pusmkm B oopmMmMpoBaHnn
COBPEMEHHOW Hay4YHOM KapTWHbI MUpa, B PasBUTUM COBPEMEHHOMN TEXHUKU W
TEXHONOIM, B MPakTUYeCKoN AesATeNIbHOCTU Ngen, LefIOCTHOCTb U eUHCTBO
don3nyeckon KapTUHbl MUPa;

yYnMTblBaTb rpPaHuLbl MNPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOLENEN:
TOYEYHbIN 3NEKTPUYECKUN 3apsd, fyd cBeTa, TOYeYHbI MCTOYHUK CBETa,
aepHas Mogesib aToMa, HYKMOHHaa Mofefnb aTOMHOro sapa npu peLLeHuu
dom3nvecknx 3agav;

pacrno3HaBaTb (puanyeckme dBneHust (Npoueccbl) U OOBACHATbL WMX Ha
OCHOBE 3aKOHOB 3IIeKTPOAMHAMUKM U  KBAHTOBOW (OU3MKKU: 3dnekTpudeckas
NpoOBOAMMOCTb, TEMNSIOBOE, CBETOBOE, XMMUYECKOe, MarHUTHoe AENCTBUS TOKa,
B3aMMOAENCTBME  MarHUTOB,  3fIeKTPOMArHUTHaa  WHAOYKUMS,  OencTBue
MarHMTHOro MNONA Ha MNPOBOAHMK C TOKOM W  OBWXKYLMWACA  3apsag,
9NleKTpOMarHuUTHble KonebaHuss U BOSHbI, NPSAMOSIMHENHOE pacnpoCTpaHeHne
cBeTa, OTpaXeHue, NpenomrieHne, nHTepdepeHums, gudpakumnsa 1 nonsapmsaumns
cBeTa, [Aucnepcua cBeTta, doTtoanekTpudeckun addekt (hoTtoaddekr),
CBETOBOE AaBrfieHWe, BO3HUKHOBEHME JIMHEMYaToro Crnektpa aTtoMa BOOOpOAa,
eCTeCTBEeHHast N UICKYCCTBEHHas paanoakTUBHOCTD;

onucbiBaTb M3yYyeHHble CBOMCTBA BellecTBa (3MeKTpudeckme, MarHuUTHble,
ONTUYECKNEe,  ONEKTPUYECKYId  MNPOBOAMMOCTb  PasfiMyHbIX  cpefd) w
3NeKTpOMarHUTHble SABneHust (Npouecchbl), UCnonb3ys (uandeckme BeNUYUHDI:
ANEKTPUYECKN 3apsas, Ccuna ToKa, ANEeKTpUYecKoe HarnpshkeHue, anekTpudeckoe
COMpOTMBIIEHME, PAa3HOCTb MOTEHLMANOB, ANeKTpoaBMXKyLLas cuna, paborta Toka,
WHOYKUMS MarHUTHOro nons, cuna Awmnepa, cuna JlopeHua, WHOYKTUBHOCTb
KaTyLUKN, 3HEPrnsa 3feKTPUYECKOro M MarHUTHOro rnosnewn, nepuog M 4vacrtoTta
konebaHnun B konebaTenbHOM KOHType, 3apsif M cuna Toka B npouecce
rapMOHMYECKUX ONEKTPOMArHUTHbIX KonebaHun, ¢poKycHoe paccTtosiHe U
onTuvyeckaa cuna fMH3bl, NPpU ONUCaHUN MNPaBUMBbHO TPaAKTOBaATb (PU3NYECKUN
CMbICIT MCNOMb3yeMbIX BENUYUH, UX OOO3HAYEeHUA W eduHULbl, YKa3blBaTb
dopmynbl, cBA3bIBaOWME OaHHYD (PU3NYECKYHD BENUYMHYy C  OpYyrumu
BENUYNHaMU;

OnuCbiBaTb WM3YYEHHble KBAHTOBbLIE SBMIEHUA W MNPOLECCHhl, WCNONb3ys
dun3myeckne BenNYMHbBI: CKOPOCTb 3MEKTPOMArHUTHbLIX BOSIH, OfIMHA BOJSHbI U



yacToTa CBeTa, 9Heprs M umnynbc (poToHa, nepuon nofiypacnaga, dHeprus
CBA3N aTOMHbIX s4ep, Npu onNnMcaHum NpaBuUnbHO TPakToBaTb (OU3NYECKUIA CMbICH
NCMNONb3yeMbIX BENUYMH, NX 0BO3HAYEHUS U eOuHWUUbI, YKasbiBaTb QOPMYIbl,
CBA3blBalOLME [OaHHYIO (PU3MYECKYD BEMMYMHY C APYrMMU  BENUYMHAMMK,
BbIYNCNATbL 3HAYEHNE (PU3NYECKON BENUYMHDI;

aHanu3npoBaTb  (PU3MYECKME TMpPOoUEeCcCbl W SABMEHUsl,  UCMNOSib3y4d
dom3n4eckne 3akoHbl M MPUHUMNBLI: 3akoH Oma, 3akoHbl nocrenoBaTenbHOro U
napannenbHoOro CcoeguvHEHust NPOBOAHWMKOB, 3akoH [bxoyna—JleHua, 3akoH
3NEKTPOMArHUTHOM MHOYKUNW, 3aKOH MPSIMOSIMHENHOIO pacnpocTpaHeHUs CBeTa,
3aKOHbl OTPaXXEHNHA CBETA, 3aKOHbI MPENTIOMIIEHNS CBETA, YPaBHEHNE DMHLUTENHA
ana potoadppekTa, 3aKOH COXpPaAHEHUS] SHEPTUU, 3aKOH COXPaHEHUS MMNYIbCa,
3aKOH COXpaHEHUs1 3JNEeKTPUYECKOro 3apsna, 3akOH COXpPaHEHWsI MaccOBOro
yucna, noctynatbl bopa, 3akoH pagnoakTUBHOro pacnaga, npy 3ToM pasnuyaTtb
CNOBECHYI0 (POPMYNMPOBKY 3aKOHa, Er0 MaTeMaTUYeCcKoe BblipaXKeHne 1 yCroBus
(rpaHnubl, obnacTtn) NPUMEHNMOCTH;

onpedensiTb  HanpaefeHWe BeKTopa WHAYKUMW  MarHUTHOro  nons
NPOBOAHMKA C TOKOM, cusibl AMnepa n cusbl JlopeHua;

CTPOUTb U ONUCbIBaTb M300OpaxeHue, co3gaBaemMoe MNIOCKUM 3epKarom,
TOHKOW NMNH30M;

BbIMOMHATL 3KCMEPUMEHTbI MO MCCNeaoBaHUO (PUBNYECKUX ABMNEHUNA U
NPOLIECCOB C WCMNOMb30BaHMEM MNPSMbIX U KOCBEHHbIX WU3MEPEHUW: NpU 3TOM
dopmynupoBaTb npobnemy/zagady M rmnotedy y4ebHOro 9SKCNEPUMEHTA,
cobupaTb YCTaHOBKY M3 MNpeasioXeHHoro obopyaoBaHUs, NPOBOAUTbL OMbIT W
dopMynunpoBaTb BbIBOAbI;

OCYLLECTBMIATb MNPSIMble U KOCBEHHbIE U3MEPEHUS (PUNYECKUX BENUNYUH,
npu 9TOM BblOMpaTb ONTUManbHbLIA CNOCOO M3MEPEHUA U  UCMNONb30BaTb
N3BECTHble MEeTObl OLLEHKN NOrpeLlHOCTEN N3MEPEHNN;

nuccrnegoBaTb 3aBUCUMOCTU  (PUBMYECKUMX BEMNUYMH C  UCMONb30BaHUEM
NPAMbIX WU3MEPEHUN: MNpU 3TOM KOHCTPyMpoBaTb YCTAHOBKY, (OMKCUPOBaTb
pesynbTaTbl NOy4YEHHOW 3aBUCUMOCTU (PU3NYECKUX BENUYUH B BUAE Tabnuy m
rpadukoB, AenaTb BbIBOAbI MO pe3ynbTatam UccnegoBaHus;

cobnogaTb npaBuna 6esonacHoro Tpyga npu NnposeaeHnn nccnegoBaHn B
pamMkax y4ebHoro akcriepumeHTa, Yy4ebHOo-uccregoBaTenbCKOM UM MPOEKTHON
AEATENbHOCTU C UCNONb30BaHNEM U3MEPUTENbHbBIX YCTPOWCTB M NlabopaTopHOro
obopynoBaHus;

pewaTtb pacy€THble 3agadn C SIBHO 3adaHHOM (pu3nMyeckorn MoAenbto,
ncnonb3ys U3nYeCcKne 3akoHbl U NPUHUMMBI, HA OCHOBE aHanu3a YycrnoBus
3agayn BbibuMpaTb (puandeckyto Moaernb, BblAeNATb PU3NYECKME BESNUYMHBLI U
dopMmyrnbl, HeOBXoaMMble ONSA €€ peLUeHUs, NPOBOAUTb PacyEéTbl N OLUEHMBaTb
peanbHOCTb NOJSTYYEHHOro 3HaYeHUs1 (PU3NYECKON BENMNYNHDI;

pewaTtb KayeCTBEHHbIE 3agauu: BbICTpanBaTb norn4ecku
HENPOTMBOPEYMBYIO LIEMOYKY PaCCYXOEHWA C OMNOPOM Ha WU3YyYeHHble 3aKOHbI,
3aKOHOMEPHOCTU N U3NYECKNE SBMEHUS;

nucnonb3oBaTtb  Npu peweHnn  y4ebHbIXx  3agad COBpPEMEHHbIE
MHGOPMAaLMOHHbIE TEXHOMOMMM ONS NOUCKa, CTPYKTYPUPOBaAHUS, UHTepnpeTauum
N npeacTaBneHns y4ebHoM U Hay4YHO-NoNYNAPHOM MHdOpMaL MK, NOyYEHHON 13



pasnnyHbIX NCTOYHUKOB, KPUTUYECKM aHanuMsnpoBsaTtb nony4yaemyo
nHopmauuio;

OOBACHATL MNPUHUMNBLI  OEWCTBUA  MaLlUWH, NPUOOPOB M TEXHUYECKMX
YCTPOWUCTB, pasnuyatb ycnoBuss ux 6Ge3onacHOro MCNonb30oBaHMS B
NoBCEAHEBHOW XU3HWU;

NpUBOAMTb NPUMEpPbLI BKNaga POCCUMACKUX N 3apyDeXHbIX YYEHbIX-(PU3NKOB
B pa3BUTME HaYyKN, B OOBbACHEHME MPOLIECCOB OKPYXKaloLEero mvpa, B pasButune
TEXHUKN U TEXHONOTMUN;

MCNonb30BaTb TEOPETUYECKME 3HAHUSA NO (PU3NKE B NOBCEOHEBHOWM XKU3HU
ans obecneyeHns 6esonacHOCTM Npu obpalleHnn ¢ npubopamm N TEXHUYECKUMMU
YCTPOMCTBaMMN, AN COXPAHEHUs1 300pPOBbSA U COONIOAEHNA HOPM 3KOJTOrMYECKOro
noBedeHUs1 B OKpYXKatoLlen cpeae;

pabotatb B rpynne C BbINOHEHNEM Pa3fNYHbIX COLManbHbIX PONewn,
nnaHMpoBatb paboTy rpynnbl, pauuoHanbHO pacnpenendartb 06A3aHHOCTU W
nnaHMpoBaTb [OEeATENIbHOCTb B  HECTaHAapTHbIX  CUTyauusiX, ageKkBaTHO
OoLeHMBaTb BKNag Kaxaoro 13 y4aCTHUKOB rpymnmbl B pELLEHNE paccMaTpmBaemMon
npob6nembl.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KINACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

HaumeHoBaHue pa3aenoB u (uncppoBblie)
Nen/in | oM nporpammb Bcero KO;TpO.HbeIe I'IpGaKquecxue o6pasoBaTenbHble
pa6oTbl pa6oTbl peCypChI
Paspgen 1. PU3NKA U METObl HAYYHOI'O NMO3HAHUA

dunsmka n metoabl Hay4HOro

bubnuoteka LJOK

11 No3HaHus 2 https://m.edso0.ru/7f41bf72
WToro no pasgeny 2
Pa3pen 2. MEXAHUKA
Bubnnoteka LJOK
21 KuremaTyka S https://m.eds00.ru/7f41bf72
Bubnnoteka LJOK
22 AvHauuka ’ https://m.eds00.ru/7f41bf72
53 3aKOHbI COXpaHeHus B 6 1 1 Bubnnoteka LJOK
' MeXxaHunKe https://m.edso0.ru/7f41bf72
NTtoro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA PU3UKA

OcHOBbI MONeKynsipHO-

M TEPMOOUHAMUKA

Bubnuoteka LJOK

3.1 KMHETUYECKON TEOPUN 9 1 https://m.edsoo.ru/7f41bf72
Bubnuoteka LJOK
3.2 OcHoBbI TepMOANHaMUKA 10 1 https://m.edsoo0.ru/7f41bf72
33 sowsoren dasome 5 buGnvorera LIOK
' ' https://m.edsoo.ru/7f41bf72
nepexoapl
NToro no pasgeny 24

Paspen 4. AJIEKTPOANHAMUKA




Bubnnoteka LJOK

41 OnektpocTaTuka 10 https:/m.eds00.ru/7f41bf72
el I Suomcrera LK
https://m.edsoo.ru/7f41bf72
cpenax
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLUEE KOJIMYECTBO YACOB MO 68

NPOIrPAMME




11 KINTACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

Ne HamnmeHoBaHue pa3genoB u KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n TeM NporpamMmmbil Bcero obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Pazpgen 1. QJIEKTPOOUHAMUKA
11 MarHutHoe none. 11 1 3 bubnuoteka LJOK
OneKkTpoMarHnTHast UHAyKUnS https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 11
Pazpgen 2. KOJIEBAHUA U BOJIHbI
2.1 gﬂneeXKizg:neaiI;MMeT:ble 9 1 Bubnmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
konebaHus
50 MexaHun4eckue u 5 1 Bubnnoteka LJOK
3MEKTPOMArHUTHbIE BOSHbI https://m.edsoo.ru/7f41c97c
Bubnnoteka LJOK
2.3 OnTuka 10 3 https://m.edslc;lo.ru/7f41 c97c
WToro no pasgeny 24

Pasgen 3. OCHOBbI CMELMANIbHON
OcHoBbI crieynanbHOn Teopun

TEOPUN OTHOCUTEJIbHOCTH

Bubnuoteka LJOK

3.1 OTHOCUTENbHOCTU 4 1 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paspen 4. KBAHTOBAA ®U3UKA
4.1 OnNeMeHTbl KBAHTOBOW ONTUKU 6 Bubnuoteka LIOK
https://m.edsoo0.ru/7f41c97c
Bubnnorteka LIOK
42 Crpoenue atoma 4 https://m.edslélo.ru/7f41 c97c
4.3 ATOMHOe aapo 5 Bubnnoteka LJOK




WToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

Paspen 5. JIEMEHTbl ACTPOHOMUU U ACTPOPU3UKU

5.1

OrieMeHTbl aCTPOHOMUU U
acTpodm3nKm

7

1

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

WToro no pasgeny

Paspgen 6. OBOBLUAIOLWLEE NOBTOPEHUE

7

Bubnnoteka LJOK

6.1 Obobuatoee NoBTOPEHME 4 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 4
Pe3epBHoe Bpems 3
OBLWEE KOJIMYECTBO YACOB MO 68 4

NMPOIrPAMME







NOYPOYHOE MIAHUPOBAHUE

10 KITACC
KonunyecTtBo 4acosB
Ne T
aln emMa ypoka Beero KoHTponbHble [lpakTuyeckune
paboTbl paboTbl

ODaTta
n3y4vyeHus

ONEeKTPOHHbIe
uncpoBble
obGpas3oBaTenbHble

pecypchl

dunsunka — Hayka o
npupoge. Hay4yHble
MeTOAbl NO3HaHWS
OKpy>xaroLLero mupa

Pornb 1 mecto unamnku
B (hopmMmpoBaHUU
COBpPEMEHHON
Hay4YHOW KapTUHbI
MUpa, B MPaKTU4ECKON
JesaTenbHOCTU Noagen

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c32e2

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c33e6

MexaHun4yeckoe
OBUXEHMe.
OTHOCUTENBHOCTb Bubnuoteka LIOK
MeXaHW4YeCcKoro 1 https://m.edso0.ru/ff0c3508
OBVDKEHUS.
MNepemelueHue,
CKOPOCTb, YCKOPEHUe
oomtons s

P https://m.edso0.ru/ff0c3620
NBWXKEHue
PasHoyckopeHHoe Bubnuoteka LIOK
NpsiMONMHeHoe 1 https://m.edso0.ru/ff0c372e
OBWXEHne
CBobogHoe nageHme. 1 Bubnuoteka LJOK




YckopeHue
ceBobogHoOro nageHus
KpuBonuHenHoe
aswxeHue. [1BnmxeHne
MaTepuasibHON TOYKM
MO OKPY>XHOCTU

https://m.edsoo.ru/ff0c39cc

v CrapTtoBas Bubnnoteka LJOK
KOHTpONnbHas paboTa https://m.edsoo.ru/ff0c3ada
MpuHUMn
OTHOCUTENBHOCTH

8 ;irtlav;l)ﬂ?/;nwble Bubnmoreka LIOK

https://m.edsoo.ru/ff0c3be8
CUCTEMbI OTCYeTa.
[MepBbIn 3aKOH
HeloToHa
Macca Ttena. Cuna.
MpuHUMN

9 cynepnosvuunu cun. Bubnuorteka LLOK
BTopown 3akoH https://m.edsoo.ru/ff0c3be8
HbloToHa ans
MaTepuanbHON TOYKU

10 Lpb}e(;—TV(I)MHZa;J?: Bubnuoteka LJOK

https://m.edsoo.ru/ff0c3be8
MaTepuanbHbIX TOYEK
3aKoH BCEMUPHOro
o | e e Sutmares LOK
' https://m.edsoo.ru/ff0c3d00
KOCMMYeckas
CKOPOCTb
12 Cwuna ynpyrocTu. Bubnnoteka LJOK

3akoH N'yka. Bec Tena

https://m.edsoo.ru/ff0c3e18




13

Cwuna TpeHus.
KoadpdpuumeHt
Tpenus. Cuna
COMpPOTMBIEHUS NMpPU
ABVXKEHUN Tena B
XMAOKOCTU Unu rase

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c3f76

14

15

16

lMocTynaTenbHoe 1
BpalLaTenbHoe
ABWMXeHne abcontoTHO
TBEpPOOro Tena.
MomeHT cunbl. Nneyo
cunbl. Ycnosusi
paBHOBeCUS TBEPOOro
Tena

mnynsc
MaTepuanbHOM TOYKH,
cUCTEMbI
MaTepuarbHbIX TOYEK.
Mmnynbc cunbl. 3akoH
coxpaHeHus
nMnyrbca.
PeaktneHoe
ABWXEeHne

PaboTta 1 mowHOCTb
cunbl. KnHeTtuyeckas
3Heprus
MaTepuanbHOM TOYKMN.
Teopema 06
N3MEHEHUU
KWHETUYECKOW
3Heprum

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c41a6

bubnuoteka LJOK
https://m.edsoo.ru/ff0c43d6

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c4502




17

18

19

lNoTeHumanbHaga
3Heprus.
NoTeHunanbHas
3HEeprus ynpyro
AedopMnpoBaHHOM
NPYXWHbI.
NoTeHunanbHas
3Heprusa Tena sBonM3sn
NoOBEpPXHOCTU 3emnun

[MoTeHumnanbHbie U
HenoTeHumManbHble
cunbl. CBA3b paboThl
HenoTeHuManbHbIX
CUN C U3BMEHEHNEM
MeXaHNYeCKomn
3HEeprmm cUcTemMbl
Ten. 3akoH
CcoXpaHeHus
MeXaHNYeCKomn
3Heprum

JTabopaTtopHas
paboTa
«NccnepoBanune
cBs3n paboTbl CUMbI C
N3MEHEHNEM
MeEXaHU4YECKON
3HEepruun Tena Ha
npumMepe pacTaKeHUs
PE3NHOBOIO XryTa»

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0c461a

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0c478c

20

KoHTpornbHasa paboTa
no Teme

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c4b74




21

22

«KnHematuka.
[nHamuka. 3aKkoHbI
COXpaHeHns B
MEXaHUKE»

OcCHOBHbIe
NOMNOXXEHUA
MOSEeKynApHoO-
KUHETUYECKOWN
Teopuun. bpoyHoBckoe
OBWXXEHMeE.

Anddpysms

Xapaktep ABWXKeHUs
N B3anMOJenCcTBnA
YacTuy BellecTBa.
Mopgenu ctpoeHua
ras3oB, XXUOKOCTEN U
TBEPAbIX Ten

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c4dc2

23

24

25

Macca monekyn.
KonunyecTtBo
BELLEeCcTBa.
NocTossAHHas
ABoragpo

Tennosoe
paBHOBECHE.
TemnepaTtypa u eé
namepeHue. LLikana
Temnepatyp Llenbcus

MpaeanbHbIM ra3 B
MKT. OcHoBHoOE
ypaBHeHue MKT

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c4fde

26

AbOcontoTHas

Bubnuoteka LJOK




TemnepaTypa Kak
Mepa cpeaHen
KWHEeTUYEeCKOMn
3HEPrnn OBMXKEHUS
MoOneKkyn. YpaBHeHue
MeHpeneesa-
KnanenpoHa

https://m.edsoo.ru/ff0c511e

27

3akoH danbToHa.
[a30Bble 3aKOHbI

28

29

JTabopaTopHas
paboTa
«MccnepoBaHune
3aBUCMMOCTM Mexay
napameTpamu
COCTOSHNSA
pa3peXeHHOoro rasay

MN3onpouecchl B
naeanbHOM rase n ux
rpagonyeckoe
npeacraeneHne

bubnuoteka LJOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHASA aHeprng
TepMognHaMN4eCcKon
CUCTEMbI N CrocobbI
€€ N3MeHeHus.
KonnyectBo TennoThl
n paborta.
BHyTpeHHAs aHeprus
OHOATOMHOrO
naeanbHoro rasa

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0c5952

31

Buabl Tennonepenayn

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c5¢c36




32

YanenbHasa
TENN0EMKOCTb
BellecTBa.
KonnyecTtBO TENNOTHI
npw Tennonepeaade.
AnvabaTtHbIn npouecc

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

[MepBbIn 3aKOH
TEepMOANHAMUKN N ero
NPUMEHEHME K
nsonporeccam

HeobpaTtnmocTtb
npoLieccoB B
npupone. Bropon
3aKOH
TepMOaNHaAMMUKK
MpuHuKMN gencTeus m
KrMa rennosoun
MaLUWHBI

Lunkn KapHo u ero
Ko
Jkonornyeckue
npobnemsol
TENNO3HEPreTUKN

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c5efc

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6230

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c600a

38

39

O6o6watowmn ypok
«MonekynspHas
domsmka. OCHOBbI
TepMOANHAMUKNY
KoHTpornbHasa paboTa
no Teme
«MonekynsipHas

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0c6938

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c6a50




40

41

don3mka. OCHOBBI
TepMOANHAMUKN»

Mapoobpa3oBaHue u
KOHAEHcaums.
NcnapeHue u
KuneHme

AbcontoTHada n
OTHOCUTENbHadA
BNaXXHOCTb BO34yXa.
HacblweHHbIN nap

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0c63b6

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c64d8

42

43

44

45

TBépAoe Teno.
Kpuctannunyeckne u
amopdHble Tena.
AHN30TPONUs CBOUCTB
kpuctannos. XXngkue
KpucTannol.
CoBpeMEHHble
mMaTtepuanol

NnaBneHue n
Kpuctannuaauyusi.
YpaenbHaa TennoTa
nnaBneHus.
Cybnumauums

YpaBHeHue
Tennosoro banaHca

OnekTpusaums Ten.
ONeKTpUYECKnn
3apsag. Oea snga
3NEKTPUNYECKNX
3apsiaos

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c65f0

bubnuoteka LJOK
https://m.edsoo.ru/ff0c6708

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6820

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c6bcc




46

MpoBOAHMKMN,
ANSNEKTPUKN U
NONynpOBOLHMKMN.
3aKOH coxpaHeHus
3MEKTPUYECKOTO
3apsiga

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c6bcc

47

48

B3anmopgencreune
3apsiaoB. 3aKoH
KyrnoHa. Toye4Hbln
3NEeKTpU4ECKNin 3apsg

Hanps»kéHHOCTb

SJTIEKTPUNYHECKOTIO MOosiA.

MpuHUMN
cynepnosnuunu
3ANEKTPUYECKNX
nonewn. JInHum
HanNPsKEHHOCTN

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6ced

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6df2

49

50

PaboTa cun
3MEKTPOCTATUYECKOTO
nonga. NoteHuunan.
Pa3HocTb
noTeHumanos

lMpoBoAHUKM K
ANINEKTPUKM B
3reKTpoCcTaTUYECKOM
none.
[AvanekTpuyeckas
NPOHULLAEMOCTb

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6f00

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c7018

51

ONEeKTPOEMKOCTb.
KoHgeHcaTop

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c7126

52

ONEeKTPOEMKOCTb

Bubnuoteka LJOK




53

M0CKOro
KOHAEeHcaTopa.
OHeprus
3apsHKEHHOro
KOHAEeHcaTopa
JTabopaTtopHas
paboTa "amepeHue
3I1EKTPOEMKOCTH
KoHOeHcaTopa"

https://m.edsoo.ru/ff0c72c0

54

MpuHUMN gencrTeus m
NPUMEHEHNE
KOHOEeHCaTopOoB,
KOnMpoBaribHOro
annapaTta, CTPyMHOro
NpUHTEpa.
QnekTpocTaTnyeckas
3awmTta. 3asemneHve
anekTponpnbopos

55

OnEeKTPUYECKUI TOK,
YCNoBUS €ro
CyLLEeCTBOBaAHMUS.
[NoCcTOAHHbLIN TOK.
Cwvna Toka.
Hanps>keHue.
ConpoTtusneHue.
3akoH Oma ans
yyacTka uenmu

56

NocnepoBaTtenbHoe,
napannenbHoe,
cMellaHHoe
coejuHeHne

0.5

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c74f0




NMPOBOAHUKOB.
JTabopaTtopHas
paboTa «W/3y4yeHune
CMeLLaHHOro
coeavHeHus
pPE3NCTOPOB»

57

PaboTta 1 mowwHOCTb
3NEeKTPUYECKOro TOKa.
3akoH [xoyna-JleHua

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma gns
MOSTHOM (3aMKHYTOW)
aNeKTpu4ecKon uenu.

KopoTkoe 3amblkaHue.

JTabopaTopHas
paboTta «/3mepeHue
9AC ncTtoyHMKa ToKa
N ero BHyTPEHHEro
CONPOTUBIEHNSA»

0.5

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c7ae0

59

60

Pe3epBHbIN YPOK.
KoHTponbHasa paboTta
no Teme
"OnektpoanHamuka" /
Bcepoccunckas
npoBepoYHas paboTta
O6o6LwatoLwmin ypok
«AneKkTpoanHaMmnKa»
/ Bcepoccuinckas
npoBepo4vHas paboTta

bubnuoteka LJOK
https://m.edsoo.ru/ff0c8c56

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHas
NPOBOANMOCTb
TBEPAbIX METannos.




62

3aBMCUMOCTb
COMpPOTUBIEHNSA
MEeTansnos oT
Temneparypsbl.
CBepxnpoBOAMMOCTb
ONEKTPUYECKUIN TOK B
Bakyyme. CBonCTBa
3MEKTPOHHbIX NMY4YKOB

63

64

[MonynpoBOgHUKN, UX
cobcTBEHHAA n
npuMecHas
NPOBOAMMOCTb.
CsowvicTtBa p—n-
nepexoaa.
MonynpoBogHMKOBbIE
npudopsl
ONEeKTPUYECKUIN TOK B
pacTBopax u
pacnnasax
3NEKTPONNTOB.
OneKkTponuTmnyeckas
anccoumauus.
OreKkTponua

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c84ae

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c82ba

65

ONEeKTPUYECKUIN TOK B
rasax.
CaMocCTOoATENBHbIN U
HECaMOCTOATENbHbIN
pa3psg. MonHus.
NMnasma

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c84ae

66

QrekTpuyeckune
npnbopsbl 1

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




67

YyCTPOWCTBA U NX
npakTu4eckoe
NPUMEHEHMNE.
MpaBuna TeXHUKN
6esonacHoCcTH

KoHTpornbHasa paboTa
no Teme
«dnekTpocTaTuka.
MoCTOAHHbIN
3NEKTPUYECKNIA TOK.
ToKn B pasnunyHbIx
cpegax»

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHbIN ypoK.
O6o6watoLwmnmn ypok
no Temam 10 knacca

OBLLEE KOJIMYECTBO
YACOB M0 MNMPOIrPAMME

68

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c8f6¢c




11 KITACC

Tema ypoka

KonuyecTBO 4acoB

Bcero

KoHTpOnbHbI
e paboTbl

MpakTnyeckun
e paboTbl

OdaTta
M3yYeHun
A

ANEeKTPOHHbIE
undpoBble
obpas3oBaTenbHble

pecypchbl

[MoCcTOAAHHbIE MArHUTHI
n nx
B3aMMOeNCTBME.
MarHmnTtHoe none.
BekTtop marHuTHOM
NHAYKUMK. JTNHUK
MarHUTHOW MHOYKLUUMK
MarHuTtHoe none
NPOBOAHMKA C TOKOM.
OnbIT 3pcTeaa.
B3aunmopencreue
NPOBOAHUKOB C TOKOM

bubnuoteka LJOK
https://m.edsoo.ru/ff0c9778

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c98fe

JTabopaTtopHas
paboTta «M3yyeHune
MarHMTHOro Nons
KaTyLLKM C TOKOM»

[lenctemne MmarHMTHoOro
nons Ha NPOBOAHUK C
TokoMm. Cuna Amnepa.
JTabopaTopHas
paboTa
«McecneposaHue
ANENCTBUS
NOCTOSIHHOIO MarHuTa
Ha pamMKy C TOKOM»

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c98fe

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c9ac0




[lenctBne MarHMTHOro
Nnonsi Ha ABWXKYLLYYHOCS
3apsHKEHHYI0 YacTumuy.
Cwvna JlopeHua.
PaboTa cunbl
JlopeHua

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c9df4

OneKTpoMarHuTHas
NHAOYKUmS. NoTok
BEKTOpa MarHUTHOM
nugykuumn. 34C
NHOYKUMK. 3aKoH
3S1eKTPOMarHUTHOW
nHaykunmn dapages
JTabopaTtopHas
paboTa
«ccnepgoBanue
SABNEHNS
3S1IEKTPOMarHUTHOW
NHOYKLMN»
NHOYKTUBHOCTD.
ABneHne
camouHaykummn. 90C
CaMOUHAYKLNN.
OHEeprna MarHUTHOro
Nosist KaTyLLKK C
TOKOM.
OIIeKTPOMarHMTHoe
none

TexHn4yeckue

yCTponcTBa 1 nx
NPUMEHeHue:

bubnuoteka LJOK
https://m.edsoo.ru/ff0ca150

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ca600




NOCTOSAHHbIE MArHUTHI,
3NEeKTPOMarHuThbl,
anekTpoaBuraTens,
yCKOPUTENM
anemMeHTapHbIX
yacTuu,
NHAOYKLUMOHHAas nedb

10

11

12

O6o6uatowmnmn ypok
«MarHuntHoe none.
OnekTpomarHMTHas
NHOYKUMSA»
KoHTponbHaga paboTta
no teme «MarHutHoe
none.
OneKTpoMarHuTHas
NHOYKLMS»
CBobogHble
MexaHun4eckme
konebaHus.
["apMOHUnyeckue
konebaHus.
YpaBHeHue
rapMOHNYECKMX
konebaHun.
[MpeBpalleHue
SHeprum

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cab82

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

bubnuoteka LJOK
https://m.edsoo.ru/ff0caf06

13

JTabopaTopHas
paboTa
«McecnepoBaHue
3aBUCMMOCTHU
nepuvoga marnbix




KonebaHun rpysa Ha
HUTW OT AJIMHbI HUTU U
Maccbl rpysa»

14

15

16

KonebaTtenbHbin
KOHTYp. CBOGOAHLIE
SMEKTPOMArH1UTHbIE
konebaHusa B
naeanbHOM
konebatenbHoOM
KOHType. AHanorus
Mexay
MeXaHU4YEeCKUMM U
SNEKTPOMArHUTHbLIMU
kKonedaHuamm

dopmyna TomMmcoHa.
3aKOH coxpaHeHus
SHEprun B naeanbHoM
konebaTenibHOM
KOHTYype

MpencraBsneHne o
3aTyxarLmnx
KonebaHuax.
BbIHYXOeHHbIe
MexaHun4eckmne
KonebaHu4.
PesoHaHc.
BbIHYXOeHHbIe
9NEKTPOMarHUTHbIE
konebaHus

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cb820

bubnuoteka LJOK
https://m.edsoo.ru/ff0cb9c4

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cbb86

17

[MepeMeHHbIN TOK.
CuHycounaanbHbIN

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




nepeMeHHbIN TOK.
MolyHoCTb
nepemMeHHoro Toka.
AMNANTyaHOE U
aencTeylowee
3HayeHue cunbl ToKa
N HaNpsHKeHns

18

19

TpaHcdopmatop.
[MpounssoacTeo,
nepegava u
notpebnexHue
3I1IEKTPUYECKON
9Heprum

YCTpOncTBo U
npakTnyeckoe
NpPUMeHeHne
3N1EKTPUYECKOro
3BOHKa, reHepaTopa
nepeMeHHOro TokKa,
NUHUIN
anekTponepenay

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cc324

20

21

JKoSormyeckmne pucku
npwv NPou3BOACTBE
3NIEKTPOIHEPTUN.
Kynbtypa
NCronb30BaHUA
9N1IEKTPO3HEPIUN B
noBceaHEBHOM XXN3HU
MexaHunyeckune

BOJIHbI, YCIOBUS
pacnpocTpaHeHus.

BubnuoTteka LJOK
https://m.edsoo.ru/ff0ccab4




22

Mepnog. CkopocTb
pacrnpocTpaHeHns v
ANNHA BOSHBbI.
[MonepeyHble n
NpPoLOSbHbIE BOSHbI

3ByK. CKOpOCTb 3BYKa.

"POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp
3BYyKa

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cccOc

23

OnNeKTPOMarHUTHble
BOJIHbI, UX CBOMUCTBA U
ckopocTb. Lkana
SNEKTPOMarHUTHbIX
BOJIH

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ccfe0

24

MpuHUMNbI
pagnocBA3nN U
TeneBnaeHus.
Passutne cpeacts
cBs3n. Pagmnonokauus

25

KoHTponbHaga paboTta
«KonebaHua n
BOJTHbI»

bubnuoteka LJOK
https://m.edsoo.ru/ff0cc6f8

26

27

[MpsamonuHenHoe
pacnpocTpaHeHue
cBeTa B O4HOPOAHOM
cpene. ToyeyHbIn
NMCTOYHUK cBeTa. Jlyy
cBeTa

OTpaxeHue cBerTa.
3aKoHbl OTpaXkeHns
cseTa. [NocTpoeHne

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

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0cd4e0




28

n3obpakeHnn B
NOCKOM 3epkane

[MpenomneHue ceeTa.
[MonHoe BHYTpeHHee
OoTpaxeHue.
MpenenbHbIn yron
NMOJSTHOrO BHYTPEHHETO
OTpaXXeHus

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cd7{6

29

30

31

32

JlabopaTopHas
paboTta «M3mepeHne
nokasarens
npenomneHns
cTekna»

JInH3bI. MocTpoeHne
n3obpaxeHun B
nuHse. dopmyna
TOHKOW NNH3bI.
YBenuyeHune nuH3bl

JlabopaTopHas
paboTa
«ccnepgoBanue
CBOWUCTB
n3obpaxeHun B
NNH3ax»

Hduncnepcus ceeTa.
CnoxHbln cocTaB
6enoro ceeTa. LiBer.
JTabopaTopHas
paboTa
«HabnogeHne
ancrnepcum ceeTa

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cd67a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cddie




33

34

NHTepdepeHuna
ceeTa. [indpakumna
ceeTa.
AndpakuymoHHas
peLweTka

[Monepe4yHOCTb
CBETOBbIX BOJIH.
Monsipnsauma ceeta

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

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cf02e

35

36

OnTtnyeckune npmbopsl
N ycTpoucTsea u
yCrioBus nx
BesonacHoro
NPUMEHEeHUs
"paHuubl
NPUMEHMMOCTH
Kriaccu4eckomn
MEXaHWUKMW.
[MocTynatsl
cneumanbHoOM Teopun
OTHOCUTENBHOCTH

Bubnnoteka LJOK
https://m.edso0.ru/ff0cf862

37

OTHOCUTENBHOCTb
OAHOBPEMEHHOCTMN.
3amegneHue
BPEMEHU "
COKpaLLEeHNe OnuHbI

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus 1 nMnynsLC
pPEenATUBUCTCKON
yactuubl. CBs3b
Macchbl C Hepruen u
UMMYJIbCOM. QHEprnsa
NoKosi

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cfc68




39

40

41

42

KoHTponbHaga paboTa
«OnTtuka. OCcHoBBbI
cneunansbHOM Teopun
OTHOCUTENBHOCTM»

®PoTOHLI. Dopmyna
[MnaHka. QHeprmsa n
MMnMysbc PoToHa

OTKpbITHE 1
nccnegosaHue

doToadpekTa.
OnbiThl A. T

CtoneToBa
3aKoHbI

doToahdekTa.

YpaBHeHue
AMHWTENHA Ans

doTtoadppekTa.

«KpacHas rpaHuua»

doToapdekTa

Bubnunoteka LIOK
https://m.edsoo.ru/ff0cf6f0

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcfe16

bubnuoteka LJOK
https://m.edsoo.ru/ff0cffc4

bubnuoteka LJOK
https://m.edsoo.ru/ff0d015
e

43

44

[laBneHue ceeTa.
Onbitbl M. H.
JlebepeBa.
Xnmuyeckoe
JencTBue cBeTa

TexHn4eckue
yCcTpoucTsa u
npaxkTnyeckoe
NPUMEHEHMUE:
dOTO3NEMEHT,
doToaaTUuK,
cornHe4yHas bGaTtapes,

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d04a
6




ceBeToamon
PeweHune 3agay no

Bubnuoteka LJOK

45 Teme «ONIEMEHTHI https://m.edso0.ru/ff0d030
KBAHTOBOW OMTUKN» 2
Mogenb atoma
;Zg:g;%pggbrl;bl Bubnuoteka LJOK

46 https://m.edsoo.ru/ff0d091
paccesiHMIO a-4acTull. o
NMnaHeTapHasa moaenb =
aTtoma

bubnuoteka LJOK

47 Moctynarel bopa https://m.edsoo.ru/ff0d0afa
N3nyyeHne n
nornoweHne gOTOHOB

48 npu nepexone atoma Bubnnoteka LJOK
C OQAHOr0 YypPOBHSA https://m.edsoo.ru/ff0d0afa
SHEprnmn Ha opyrow.

Buabl cnekTpos
BornHoBble cBOUCTBa
yacTuu. BonHbl ge
Bponns.

49 KopnyckynspHo- Bubnnoteka LJOK
BOSTHOBOW Ayannsm. https://m.edsoo.ru/ff0d0ca8
CnoHTaHHOoE K
BbIHY>XOEeHHOe
N3nyyeHune
OTKpbITHE
pagnoaKTUBHOCTM.

50 OnbITbl Pesepdopaa Bubnmoreka LIOK

no onpegeneHunto
CocTaBa

https://m.edsoo.ru/ff0d0fd2




51

52

pagnoaKTUBHOIO
N3nyyeHus

CsoricTBa anbda-,
6eTta-, ramma-
nanyyeHna. BnusHue
pagvoaKTUBHOCTY Ha
XWBble OpraHM3mbl

OTKpbITME NPOTOHA U
HenTpoHa. 3oTonsbl.
Anbdha-pacnag.
ONEKTPOHHbIN U
NO3UTPOHHBIN BeTa-
pacnag. lamma-
n3nyyeHue

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d116
2

53

OHeprust cBA3u
HYKIMOHOB B fpe.
AnepHble peakumn.
ApnepHbin peaktop.
Mpobnemsl,
nepcrneKkTmBbl,
aKonormnyeckme
acnekTbl saepHomn
SHepreTuKku

bubnuoteka LJOK
https://m.edsoo.ru/ff0d135
6

54

OnemMeHTapHble
yacTtuubl. OTKpbITHE
nosutpoHa. MeToabl
HabnaeHNa n
perncrtpauum
SNEMEeHTapHbIX
yacTtuu. Kpyrnein cton
«PyHOaMeHTanbHblE

Bubnuoteka LJOK
https://m.edsoo.ru/ff0d0e3
8




55

B3aUMOOENCTBUS.
EavHcTBO
don3nNYECKON KapTUHBI
Mupa»

OTanbl pa3BuTUA
aCTPOHOMMUMN.
[MpuknagHoe n
MMPOBO33pEHYECKOE
3Ha4yeHmne
acTpoHomun. Bug
3BE3HOro Heba.
CosBesauns, apkue
3BE3[bl, NNaHeTbl, UX
BUAMMOE OBWXEHMeE.
ConHeyvyHas cuctema

56

57

ConHue. ConHe4yHas
aKTUBHOCTb.
NCTOYHMK aHeprum
ConHua v 3Bé3[

3BE&3/bl, NX OCHOBHbIE
XapaKkTepUCTUKM.
3BE3abl rmaBHOM
nocnenoBaTenNbHOCTH
. BHyTpeHHee
CTpOEeHue 3BE3[.
CoBpeMeHHbIe
npencTraBneHns o
NPOUCXOXOEHUN N
apontounn ConHua u
3BEé3

58

MneyHbin MNyTb —




Hawa ManakTtuka.
NonoxeHnne n
asmxeHne ConHua B
[fanakTuke.
ManakTukun. YépHole
Ablpbl B sApax
ranakTuk

59

60

61

BcenenHas.
PasberaHune ranaktuk.
Teopus bonbLioro
B3pblBa. PenunkroBoe
N3ny4veHue.
MeTaranaktuka

HepelueHHble
npo6nemsl
acTpoHOMUMN

KoHTponbHaga paboTta
«ONEMEHTHI
acCTPOHOMUU U
acTpouU3nKmn»

62

O6o6LaoLwmnn ypok.
Pornb gousnkn n
acTpoOHOMUN B
3KOHOMUYECKOMN,
TEXHOSTOrM4YecKkon,
coumanbHoOu n
aTM4eckon cgepax
NEeATEeNbHOCTHU
yernoBeka

63

O6o6LwatoLnin ypokx.
Porb 1 mecTto dunamku




64

65

66

67

N aCTPOHOMUN B
COBpPEMEHHON
Hay4YHOW KapTuHe
Mupa

O60o6LatoLwmnn ypok.
Ponb pusmnyeckon
Teopun B
dopmmpoBaHmmn
npeacTaBfieHnn o
duranyeckon KapTuHe
Mupa

O6o6LatoLWwmnn ypox.
MecTto domanyeckon
KapTUHbI MUpa B
obwem psay
COBpPEMEHHbIX
€CTEeCTBEHHO-
Hay4HbIX
npencTaBneHnn o
npupoae
Pe3epBHbIN yPOK.
MarHuTtHoe none.
OrieKkTpomMarHMTHas
NHOYKLMS
PesepBHbIN ypOK.
OnTtuka. OcHoBbI
cneunanbHON Teopun
OTHOCUTENBbHOCTU

68

Pe3epHbIn ypoOK.
KBaHTOBas pmamka.
ONEMEHTHI

BubnuoTteka LJOK
https://m.edsoo.ru/ff0d178
4




aCTPOHOMUN U
acTpodU3nKn

OBLWEE KOJINHECTBO
YACOB M0 NPOIrPAMME







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

10 KITACC

Kon
npoBepsieMoro
pe3ynbTarta

10.1

NMpoBepsiemMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMbl CpegHero
obLero o6pasoBaHus

[deMOoHCTpMpoBaTb Ha NpuMepax posib 1 MecTo PU3UKK
B (OPMMPOBAHUN COBPEMEHHOMW HayYHOW KapTUHBbI
Mupa, B pa3BnUTUN COBPEMEHHON TEXHUKN N TEXHOSOMUN,
B NPaKTUYECKOWN OEeATENbHOCTU N0LEN

10.2

10.3

YyuTbiBaTb rpaHuubl NPUMEHEHUS N3yYEeHHbIX
dom3anyeckmx Moenen: MaTepuanbHas TOYKa,
WHepuunanbHasi cuctema OTcyé€Tta, abconTHO TBEpPOOE
Teno, wugeanbHbIn ras; MOLENU CTPOEHUs ra3oB.,
XWOKOCTEN M TBEPAbIX Ten, TOYEYHbIN 3NeKTpUYeCcKum
3apsig — Npuv peLleHnn msnyecknx 3agad

PacnosHaBatb duanyeckme 4BneHna (npoueccobl) u
OObSACHATL WX Ha OCHOBE 3aKOHOB MEXaHUKMW,
MOSEKYNSAPHO-KMHETUYECKON Teopum CTPOEHuUSA
BelleCTBa W 9NeKTpoguMHaMUKU: paBHOMEPHOE W
paBHOYCKOPEHHOoe NPAMONNHENHOEe ABWXKEHMe,
cesobogHoe nageHve Ten, OBMXKEHME MO OKPYXHOCTMH,
nHepums, B3aMmogencrTene Ten; anddysus,
OpOyHOBCKOE [OBWXEHWE, CTPOEHUEe XKUOKOCTEN U
TBEPAbIX TEN, n3MeHeHne ob6bEma Ten nNpu HarpeBaHum
(oxnaxgeHun), Tennosoe paBHOBEeCWe, wucnapeHue,
KOHOeHCcaums, nnaefeHue, Kpuctannusauus, KuneHue,
BNaXXHOCTb BO34yxa, MOBbILLEHWE AaBNeHWUs rasa npu
ero HarpeBaHUM B 3aKpbiTOM COCyAe, CBA3b MeXay
napaMeTpamuM COCTOSHMSA ras3a B wu3onpoleccax;
aneKkTpu3auna Ten, B3aMumoaencTeme 3apsaos

10.4

10.5

OnucbiBaTb  MEXaHW4Yeckoe ABWXKEHME, WCMNOonb3ys
chmsunyeckune BEJTUYMHBI: koopAnHaTa, nyThb,
nepemellleHne, CKOpOCTb, YCKOpeHWe, Macca Tena,
cuna, UMMNynbC Tena, KUMHeTU4Yeckass  JHeprus,
noTeHUManbHasi 3Heprusi, MexaHudeckas paborTa,
MexaHM4Yeckasi MOLLHOCTb; MpW onucaHuM MpaBUibHO
TpakToBaTb  (PU3MYECKUN  CMbICT  UCMOSb3yeMbIX
BENMMYMH, MX O0O0O03HAYeHWss W eduHUUbI, HaxOo4uTb
copMynbl,  cBs3blBaOLWME  AaHHYD  PU3NYECKYHO
BEINMYMHY C APYrMMU BENUYMHAMMN

OnucbiBaTb W3yYeHHble TEennoBble CBOWCTBA Ten W
TEeNnnoBble SABMEHMUS!, UCNONb3Yys (U3NYECKME BENNYUHDI:
[aBrieHne rasa, TemnepaTtypa, cpeaHsis KMHeTudeckast
aHeprus Xa0TU4eCKOro ABMXKEHUS MOJeKyn,




cpegHekBagpaTuyHasi CKOPOCTb MOJIEKYSl, KONMU4eCTBO
TENNoTbl, BHYTPEHHAA  3Heprus, pabota rasa,
KOa(ppUuMeHT  nonesHoro  OencTBus  TENIOBOro
apuratens; npu onucaHuM npaBubHO TpaKToBaTb
dU3MYECKMn  CMbICNT  UCMOSb3YEeMbIX BESIMYUH, WX
obo3HayeHnsas W eauHuLbl, HaxoguTb  OpPMynbl,
cBA3blBalOWMEe [OaHHY0 (OU3NYECKYID BENUYMHY C
APYrMMU BenMymMHam

10.6

OnucbiBaTb  M3YYEHHblE  3IeKTpUYEeCcKne  CBOWCTBA
BELLLECTBA W 3NeKTpuyeckne sBneHus (npoecchbl),
ncnomnb3dyss  PU3MYeckne BeSIMYUHBI:  SNEKTPUYECKUI
3apsq, 9SieKTpuyYecKkoe nore, HarnpsKeHHOCTb MOoss,
noTeHumarn, pasHOCTb MOTEHUManoB; Mpu OnncaHum
npaBuibHO TpakToBaTb domsndecknin CMbICH
NCMONb3yeMbIX BESIMYMH, UX ODO3HAYeHns U eauHUUbI;
yKasblBaTb dopmynsl, cBsi3blBalOLLNE AaHHY0
dU3NYECKy0 BENTMYUHY C OPYTMMU BESTUMUHAMU

10.7

10.8

aHanu3npoBaTb (U3MYECKNE TMPOLECChl WU ABMNEHUs,
ncnonb3ys u3an4eckne 3akoHbl W MNPUHUMMbI: 3aKOH
BceMUpHoro Tarotenus, |, Il n 11l 3akoHbl HetoTOHA, 3aKOH
COXPaHEHNS MEeXaHNYECKOM 3HEepPrum, 3aKOH COXpaHeHUs
uMnynbca, MNPUHUMN  Cynepno3vumm Cun, NpuMHLMUN
paBHONpPaBus NHepLUManbHbIX cucTtem OTCYETA;
MONEKYNAPHO-KMHETUYECKYIO Teopuio CTPOEHUS
BellecTBa, ra3oBble  3aKOHbI, CBA3b  CpeaHeMn
KMHETUYECKOW IHEPTMM TEMNNOBOIO ABMXEHUS MOMEKYn C
abconoTHON TemnepaTypoun, nepsbIn 3aKOH
TEPMOANHAMUKN; 3aKOH COXPAHEHUs1 3MeKTPUYEecKoro
3apsiga, 3akoH KynoHa; npu aTomM pasnunyaTtb CrIOBECHYHO
dopMynnpoBKy 3aKoHa, ero MaTemMaTnyeckoe
Bblpa)keHne n yCcroBsusi (rpaHunubl, obnactn)
NPUMEHNUMOCTM

OBBbACHATL OCHOBHbIE MPUHLUMMBbI OENCTBUS MALLUVH,
npubopoB U  TEXHUYECKUX YCTPOWCTB; pasnuyatb
ycnoBus nx ©esonacHoro NCNONb30BaHNA B
NnoBCEeAHEBHOW XN3HU

10.9

10.10

BbinonHaTtb 9KCNEPUMEHTDI no nccnegoBaHuio
PU3NYECKNX SBNEHMA N MPOLECCOB C UCMOSIb30BAHUEM
NPSIMbIX M KOCBEHHbIX  M3MEPEHUN; nNpu  3TOM
dopmynupoBaTb npobrnemy (3agady) wu  runortesy
yyebHOro akcnepumeHTta, cobupaTb YCTaHOBKY U3
npegnoXxeHHoro obopyaoBaHusi, NPOBOAUTL OMbIT WU
dopMynmnpoBaTb BbIBOAbI

OcywiectBnsATb  NpsiMble U KOCBEHHblE  U3MEPEHUS
dom3ndecknx BENNYUH; npu 3TOM BblOMpaTh
OnTMManbHbIA CNoco® KM3MEpeHMss U UCNonb3oBaTb




N3BECTHbIE METOAbI OLLEHKM MOrPELLHOCTEN N3MEPEHUN

10.11

Mccneposatb  3aBMCUMMOCTM  Mexay  OM3MYecKnmmn
BENMYMHAMM C UCNONb30BaAHWEM MPSAMbIX U3MEPEHUN;
Npu 3TOM KOHCTPyMpOBaTb YCTaHOBKY, (OUKCMpOBaTb
pes3ynbTaTtbl MOSYYEHHOM 3aBUCUMOCTU  (PU3NYECKUX
BENWYMH B BMae Tabnuy u rpadukos, genaTb BbIBOAbI
no pesynbTaTaMm UccregoBaHus

10.12

Cobntogate npaBuna  ©e3onacHoro  Tpyda  npu
npoBeAEHUN UccnefoBaHMM B pamkax  yvebHoro
9KCMEepUMEHTA, y4yebHO-nccneaoBaTenbCKom n
MPOEKTHOM AEeATENbHOCTH c MCNOSIb30BaHNEM
N3MepUTENbHbIX YCTPOWNCTB n nabopaTopHOro
obopynoBaHus

10.13

10.14

Pewatb pacyéTHble 3agadn C 49BHO  3a[aHHOM
dom3n4eckon mMoaernbo, NCNosib3ys PU3mMyeckme 3aKOHbI
W MPUHUMUNLI, Ha OCHOBE aHanuMsa YCroBusa 3ajaudu
BbIOMpaTh (pmnsndeckyto moaens, BblAensaTb omusmyeckme
BENUYMHbI 1 POPMYIbI, HEOOXOoaUMbIE ON1S €€ peLUeHus,
npoBOAMUTb  pacyéTbl W  oOueHuMBaTb  peasnibHOCTb
NOJSTY4EHHOro 3Ha4YeHUst PU3NYECKOnN BENNYNHDI

PewaTb Ka4eCTBeHHbIEe 3aa4n: BbiCTpansaTb JIOrM4eCcKu
HEenpoOTUBOPEUMBYIO LIEMOYKY pacCy>XaeHuUn C Ornopou Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U usnyeckme
ABNEeHUs

10.15

10.16

Wcnonb3oBaTtb  npu  peweHun  yd4ebHbIX  3agad
COBpPEMEHHbIE  MH(OPMAUMNOHHbIE  TEeXHOMNormn  Ans
nouncka, CTPYKTYpUPOBaHUS, MHTepnpeTauum n
npeacraeneHna  y4ebHoM UM HayYHO-NONYNSAPHOM
WMHOpMaLMK, NONYYEHHON U3 Pa3fIUYHbIX UCTOYHWUKOB,;
KPUTUYECKM aHaNM3npoBaThb Nonfy4aemyo MHGopMaLmio

MpuBoanTs  NpuMepbI BKNnaga POCCUNCKUX U
3apybexHbIX YYEHbIX-PU3MKOB B pasBUTUE HaYKMW,
o0bsACHEHME NpPOLECCOB  OKpyXxarwlwero Mupa, B
pasBUTME TEXHUKN N TEXHOMOMNI

10.17

Mcnonb3oBaTb TeopeTudeckme 3HaHus no usnke B
NoBCEAHEBHON XWU3HM ONA obecneyeHns 6e3onacHoOCTU
npu obpaweHnn ¢ npubopaMn M TEXHUYECKMMMU
yCTPOMCTBaMW, AN COXpaHEHWs  340poBbs MU
cobnogeHnss HOPM  3KOMOMMYECcKOro noBedeHUs B
OKpYyXXatoLlen cpeae

10.18

Pabotatb B rpynne C BbINOMHEHWMEM Pa3fNYHbIX
coumanbHbiX ponen, nnaHupoaTb paboTy rpynnsbl,
pauMoHarnbHo pacnpeaensitb 065s3aHHOCTH "
nnaHupoBaTb  OEATEeNbHOCTb B HecTaHOapTHbIX
CUTyauusiX, afekBaTHO OLEHMBaTb BKIad Kakaoro u3




11 KINTACC

YYaCTHMKOB TIpynnbl B peLUeHMe paccMmaTpuBaemon
npobnemsol

Kon
npoBepsieMoro
pe3ynbTara

11.1

NMpoBepsiemMble NpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM OOpa3oBaTesfibHOM NporpamMMbl CpeaHero
obLero o6pasoBaHus

[leMOHCTpMpoBaTh Ha NpMMepax ponb U MecTo PU3UKK
B (OPMMPOBAHUN COBPEMEHHOMW HayYHOW KapTUHBbI
MUpa, B pa3BUTUN COBPEMEHHON TEXHUKN U TEXHOMOMUNA,
B MpakTU4ecKon OeATeNbHOCTU NAEN, LENOCTHOCTL U
€AVHCTBO ON3NYECKON KapTUHbI MUpa

11.2

YuntbiBaTb rpaHuub NPUMEHEHUS N3yYeHHbIX
PM3NYECKNX Mogenen: ToMeYHbIN ANEKTPUYECKUIN 3apsa,
aepHas MoAersib aToMa, HYKNOHHas Moenb aTOMHOro
agpa npu pewweHnn usmyeckux 3agad

11.3

PacnosHaBatb u3nyeckme aBneHus (npouecchl) wu
00BACHATL MX HA OCHOBE 3aKOHOB 3MEKTPOANHAMMUKN W
KBAHTOBOW (PU3MKN: SnekTpudeckad MNpoBOAUMOCTb,
TennoBoe, CBETOBOE, XMMUYECKOe, MarHUTHOE AENCTBUS
TOKa, B3aMMOOENCTBME MarHUTOB, 9NEeKTpOMarHUTHas
MHOYKUMS, OENCTBME MarHUTHOro nons Ha NPOBOAHUK C
TOKOM W [OBWXYLWWACA 3apsd, ONeKTpOMarHUTHble
KonebaHnsa 1 BOSHbI, NPAMOSIMHENHOE pacnpoCTpaHeHne
cBeTa, OTpaxeHwe, nperioMneHne, uHTepdepeHums,
andpakums n nonspusauus ceeta, gucnepcus ceeTa,
doToanekTpnyecknun apekt (dpotoadpdekT), cBeTOBOE
AaBrneHne, BO3HMKHOBEHWE NMMHENYaToro criekTpa atoma
BOAOPOAA, ecTecTBeHHas n NCKYCCTBEHHas
pagnoakTUBHOCTb

11.4

OnucbiBaTb N3yYyeHHbIE CBOWCTBa BelllecTBa
(anekTpuyeckue, MarHuTHble, onTnyeckue,
SNEKTPUYECKYID NPOBOAUMOCTb pasfnyHbIX cpen) wu
9NEKTPOMArHUTHble SABNEHUs (Mpouecchl), WUCMNONb3ys
M3nYecKkne BENUYUHBLI: INEKTPUYECKUA 3apsq, cuna
TOKa, ONEeKTPUYEeCKoe HanpshkeHue, arneKkTpudeckoe
conpoTMBfEHNe, pasHOCTb noTeHuuanos, JC, paboTta
TOKa, MHOYKUNA MarHUTHOro nonsi, cuna Amnepa, cuna
JlopeHua, MHOYKTUBHOCTb KaTyLUKW, 3Heprus
3MEKTPMYECKOro U MarHMTHOro Nnomnewn, nepuoa u YacTtorta
konebaHunm B konebaTenbHOM KOHType, 3apsg M cuna
TOKa B MNPOLIECCE TFAaPMOHUYECKUX INEKTPOMarHUTHbIX
konebaHun, oKyCHOE paccTosiHME K onTudeckas cuna
NUH3bLI, NpU  OoNMCaHUM  MpPaBUNbHO  TpakToBaTb
U3NYECKMA  CMBICIT  UCMOMb3YEMbIX BENUYMH, WX




11.5

o603HayeHMss W eauHUUbl; yKasblBaTb  QOPMYIbI,
CBSI3blBAOLLUME [OaHHYK  (DU3NYECKYHD BENUYUHY C
OPYrMMY BENUYNMHAMU

OnucbiBaTb  U3YYEHHbIE  KBAHTOBbIE  SIBIEHUS WU
npoueccsl, ncnonb3ys domsunyeckme BEJTNYUHBI:
CKOPOCTb 3NEeKTPOMAarHUTHbLIX BOJSIH, AfiIMHA BOJIHbI W
yacToTa CBeTa, 3Heprus 1M MMmnynbc poToHa, nepuosg
nonypacnaga, 9Heprnsi CBs3WM aTOMHbIX a4ep; npu
onucaHMn NpaBuNbHO TpakToBaTb (PM3NYECKUMA CMbICH
NCNONb3yeMbIX BEMNYNH, X 0BO3HAYEHUS U edNHULbI;
yKasblBaTb dopmynbl, cBs3blBaOLWMeE AaHHY0
PM3NYECKYIO BENUYMHY C  OPYrMMW  BeNUYMHaMW,
BbIYMCNATb 3HAaYeHUEe PNU3NYECKON BESNTUYUNHBI

11.6

AHanuanpoBatb (u3nyeckne npoueccbl U ABNEHus,
ncnonb3dyst PU3MYeckme 3akoHbl W MPUHLWUMbLI. 3aKOH
Oma, 3aKkoHbl nocnegoBaTeNibHOrO W naparnnenbHOro
COeANHEHNA NPOBOAHMKOB, 3akoH [xoyns — JleHua,
3aKOH 9NEeKTPOMarHMTHOM NHOYKLUMW, 3aKOH
NPSAMOSIMHEMHOIO  pacnpoCTpPaHeHus1 CBeTa, 3aKOHbl
OTpPaXeHusi CBeTa, 3aKOHbl MNPEerioMIiIeHMst CBeTa,
ypaBHeHMe OJOuHwTenHa ansa d¢oTtoaddekra, 3akoH
COXPaHEHUs1 3SHEprum, 3aKOH COXPaHEHUA WMMNynbCa,
3aKOH COXpPaHEHUs1 SNEeKTPUYECKOro 3apsiga, 3akoH
COXpaHeHMss MaccoBOro Yncna, noctynartbl bopa, 3akoH
paguMoakTMBHOIO pacnaga; npuv 3TOM  pasnuyaTb
CINOBECHY0 dopMynnpoBKy 3aKOHa, ero
MaTemMaTM4YeCcKoe BblpaXeHne W ycnoBusi (rpaHuLbl,
obnacTtu) npUMeHNMoCTun

OnpegenaTb  HanpaBreHWe  BeKTopa  MHOYKUUK

MarHUTHOro Nosisi NPOBOAHUKA C TOKOM, CUnbl AMnepa n
cunbl JlopeHua

11.8

Ctpontb ”n onucbiBaTb U306paxkeHne, co3gaBaemMoe
NSIOCKMM 3epKasioM, TOHKOM NTIMH30M

11.9

BbinonHAaTb 9KCNEPUMEHTbI no nccnegoBaHuio
PM3NYECKNX SBMNEHMA U MPOLECCOB C UCMOSIb30BaAHMEM
MPSMbIX U KOCBEHHbIX  M3MEpPEHWR; nNpu  3TOM
dopmynupoBaTb npobrnemy (3agadyy) W runotesy
y4yebHOro akcnepumeHTta, cobupaTb YCTaHOBKY U3
npeanioxXeHHoro obopyaoBaHWs, NPOBOAUTL OMNbIT U
dopmynupoBaTb BbIBOAbI

11.10

OcywectBnatb nNpsiMble N KOCBEHHble  U3MepeHUs
dom3nvecknx BENUYMH; npu 3TOM BblGUpaThb
onTUMarnbHbIKN CNOCOO WM3MEPEHMA U UCMONb30BaTb
N3BECTHblE METObl OLLEHKN NOrpeLLHOCTEN N3MEPEHNNI

11.11

WccnepoBatb 3aBMCMMOCTHU (*)I/I3I/I‘—I€CKI/IX BEJINMNH C




MCNONb30BaHNEM MPSIMbIX  U3MEPEHWI; NpU  3TOM
KOHCTpyMpoBaTb YCTaAHOBKY, (OMKCMPOBATb pe3ynbTaThbl
Mony4eHHON 3aBUCUMOCTU (PU3MYECKUX BEMNUYMH B BUAOE
Tabnuy v rpadukoB, AenaTb BbiBOAbl MO pe3ynbTaTam
nccrnegoBaHus

11

12

Cobniopgate npaBuna 6GesonacHoro Tpyda npwu
npoBeoeHUN WUCCNeAoBaHMA B paMkax y4yeObHoro
9KCnepuMmeHTa, y4yebHo-nccnegoBaTenbCKom n
NPOEKTHON  LEeATESNIbHOCTU C  MCNOSib30BaHNEM
N3MepUTenbHbIX  YCTPONCTB n  nabopaTopHoOro
obopynoBaHus

11

11

13

14

PewaTtb pacyé€THble 3agadnm C SBHO  3aaHHOM
dom3nyeckon moaernbto, NCnosib3ys Pusmyeckme 3akOHbI
W MPUHUMNLI, Ha OCHOBE aHanuMsa YCroBua 3ajauu
BblGUpaTb punandeckyto Moaesnb, BblaensaTb uanyeckmne
BENMYMHBLI 1 OPMYIbl, HEOBXOANUMbIE ANA €€ peLleHus,
npoBOAUTb  pacy€Tbl W  OuEeHMBaTb  peanbHOCTb
NOMy4YeHHOro 3Ha4YeHus1 pn3n4eckomn BENMNYNHBI

PewaTb Ka4eCTBeHHbIe 3a4a4K: BbiCTpanBaTb JIOrMYEeCKN
HEenpoOTUBOPEUMBYIO LEMOYKY pacCy>X4eHUN C Ornopoun Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U usnyeckme
ABNEeHUs

11

11

11

15

16

A7

Wcnonb3oBaTtb  npu  peweHun  yd4ebHbIX  3agad
COBpPEMEHHble  MH(OPMAUMNOHHbIE  TEeXHOMNormn  Ans
Nnouncka, CTPYKTYpUPOBaHUS, NHTepnpeTauuun n
npeacraeneHna  y4ebHoM UM HaAyYHO-NONYNSIPHOM
WHOpMaLMK, NONYYEHHON U3 Pa3fIUYHbIX UCTOYHWUKOB,;
KPUTUYECKM aHaNM3npoBaThb Noy4aemyo MHopMaLmio

0OBbACHATL MPUHLUMMbLI AEUCTBUS MalUWH, NpubopoB U
TEXHUYECKUX  YCTPOWCTB; pasnmyatb YCroBUS  UX
Ge3onacHoro Mcnonb3oBaHMs B NOBCEAHEBHOM KU3HY

MpuBoanTb  NpuUMepbl  BKMaga  POCCUMUCKUX U
3apybexHbIX YYEHbIX-(PU3MKOB B pasBUTME HayKu, B
OObsICHEHME MPOLIECCOB  OKpyXXatowero Mmupa, B
pasBUTME TEXHWUKN N TEXHOSOTUIA

11

11

18

19

Mcnonb3oBaTb TeopeTuyeckne 3HaHuMSA no uanke B
NoBCEOHEBHON XWU3HM ONA obecneyeHns 6e3onacHoOCTU
npu obpaweHnn ¢ npubopaMn ©n  TEXHUYECKMMMU
ycTpoucTBaMun, Ond  COXpaHEeHWs  300pOBbA U
cobnogeHnss HOPM  3KOMOMMYECKOro noBedeHUs B
OKpyXatoLlen cpeae

Pabotatb B Trpynne C BbINOSIHEHUEM  PaA3MNUYHbBIX
coumanbHbIX ponewn, nnaHuposaTb paboTy rpynnbl,
paumoHarnbHO pacnpenensitb 065a3aHHOCTH "
nraHnpoBaTb NesaTenbHOCTb B HecTaHAapTHbIX




CUTyaumusix, afekBaTHO OLEHMBATb BKMNag KaXgoro wus
YYaCTHMKOB T[pynnbl B pPeLlleHMe paccMaTpuBaemomn
npobnemsbl




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

10 KITACC

Kon
pasgena

Koo npoBepsiemoro
anemMeHTa

MpoBepsieMble 3NeMeHTbl
coaepxaHusi

®PU3NKA N METOAbI HAYYHOIO NMO3HAHUA

1.1

dunsmka — Hayka O npupoje.
Hay4Hble MeToabl NO3HaHMS
OKpYy>KatoLLero Mupa. Ponb
9KCnepuMeHTa N Teopun B npoLecce
NO3HAHUS NPUPOAbl. DKCNEPUMEHT B
dounauke

1.2

MogenunpoBaHue dom3n4eCKnxX
SABNEeHMNn K rnpoueccoB. Hay4Hble
rmnoTesbl. Pusnyeckne 3aKoHbl U
Teopun. [paHuubl NPUMEHMMOCTU
dm3ndecknx  3akoHoB.  [MpuHuMN
cooTBeTCTBMUSA. Ponb n Mecto omsnku
B  (popMmpoBaHMM  COBPEMEHHOM
Hay4YHOW KapTWHbI Mupa, B
NpaKkTU4eCKon OeATESNTbHOCTU Noaen

MEXAHUNKA

2.1

2.1.1

#H#HPar###KNHEMATUNKA

MexaHn4yeckoe ABWXKEHMWE.
OTHOCUTENBHOCTL  MEeXaHU4ecKoro
OBVKEHNS. Cucrtema OTCYETa.
TpaekTopus

2.1.2

2.1.3

lMepemelleHne, cKopocTb (CpeaHss
CKOPOCTb, MFHOBEHHasi CKOPOCTb) WU
YCKOpeHMe matepuarnibHOW TOYKU, UX
npoeKunm Ha ocu CUCTEMBI
KoopauHar. CnoxeHue
nepemMeLLeHnn " CIOXeHue
cKkopocTten

PaBHOMepHOe © paBHOYCKOpPEHHOEe
NPAMONNMHENHOEe ABWXEHNE.
padukn 3aBMCUMOCTM KOOpAMHAT,
CKOPOCTW,  YCKOPEHUs, nNyTm wu
nepemMeLLeHns matepmasnbHON TOYKU
OT BPEMEHMU

2.1.4

2.1.5

CBobogHoe nageHue. YckopeHue
cBoOOAHOro NnageHus

KpunBonuHenHoe OBWXEHMeE.
PaBHOMepHOE OBUXeHune




MaTepuanbHOM TOYKM no
OKPYXHOCTW.  YrnoBasi  CKOpPOCTb,
NMHenHass ckopocTb. [lepuog m
YyacToTa. LleHTpocTpemutensHoe
yCKOpeHue

2.1.6

2.1.7

TexHuyeckune yCTpoucTBa:
cnvaomeTp, [OBWXEeHWe CHapsgos,
LUenHble U peMeHHble nepeaaym

MpakTnyeckmne paboTbl. 3mepeHue
MrHOBEHHOW CKOPOCTM.
MccnegoBaHue COOTHOLLEHNA Mexay
NyTaAMKW, MPONOEHHBIMW TENoM 3a
nocnegosaTenbHble paBHble
NPOMEXYTKM BpeMEHU npwu
PaBHOYCKOPEHHOM  OBWXEHUM  C
HayanbHOW  CKOpPOCTbIO,  paBHOM
Hynto. M3yyeHne ABWXEHUSA Luapuka
B BA3KOM Xuakoctn. WUayyeHue
OBWXEHNS Tena, OpOLLEHHOrO
rOpU3oHTanbHO

2.2

#H#HPartt#INHAMNKA

2.2.1

MpunHUMN OTHOCUTENBHOCTU
Manunes. lepBbin 3akoH HbIOTOHA.
MHepunanbHble CUCTEMbI OTCHETA

2.2.2

Macca Tena. Cwuna. [MpuHumn
Cynepnosnumnmn cun

2.2.3

Btopon 3akoH HbloTOHa  gn4
MatepuanbHom TOYKM B
MHepuManbHOM cucTtemMe OTCYETa
(MCO). Tpetnin 3akoH HbloTOHaA Ans
MaTepuanbHbIX TOYEK

2.2.4

2.2.5

3akoH BCeMUpHOro TaroTeHus. Cuna
Tsokectn.  [lepBas  kocMmu4eckas
ckopocTb. Bec Tena

Cwuna ynpyroctun. 3akoH 'yka

2.2.6

Cuna TpeHusa. Cyxoe TpeHue. Cuna
TPEHNA CKOMbXEHUS U Ccuna TPeHus
nokoda. KoacpdpuumeHt Tpenunsa. Cuna
COMPOTUBIIEHNS NMpPU ABWXKEHUM Tena
B XXMOKOCTU UMK rase

2.2.7

MocTynatenbHoe © BpallaTenbHoe
apmwxeHne  abcontTHO  TBEpPAOro
Tena

2.2.8

MoMEHT cunbl OTHOCUTENLHO OCKU
BpaweHus. [neyo cunbl. Ycnosus




paBHoBecusa TBépaoro tena B MCO

TexHnyeckue yCTpOWCTBa:
2.2.9 NOALLNMHUKN, ABUMXeHne
MCKYCCTBEHHbIX CNYTHUKOB
Mpaktnyeckne paboTbl. W3yyeHue
ABmxeHns Bpycka Mo HaKMNOHHOM
NIOCKOCTHN noa JencTesnem
Heckonbkux cun. Wccneposanue
3aBMCUMOCTHU cun ynpyrocTy,
2.2.10 BO3HMKaOWMX B gedopmmpyemon

Npy>XMHe n pe3nHoBoM obpasue, OT
BENUYUHbI nx aedopmanmu.
MccneposaHue ycnosun paBHOBECUS
TBEPOOro Tena, WMelLWero ocb
BpaLLeHus

###Par###3AKOHbI COXPAHEHNA B MEXAHUNKE

2.3.1

MMnynbeC  mMatepuanbHOM  TOYKM,
CUCTeMbl  MaTepuarnbHbIX  TOYeEK.
MmnyneCc cunbl U U3MeHeHue
nMmnynbca Tena

2.3.2

3aKkoH CcOxpaHeHus wumnynbca B
NCO. PeaktnBHoe aABUKeHue

2.3.3

PaboTa cunbl

2.3.4

2.3.5

2.3 2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

MoLwHoCTb cunbl

KnHeTnyeckas 3Hepruna
mMaTtepuanbHoOM TOouYkn. Teopema O
KMHETUYECKOM 3HEPrnn

lNoTeHumanbHas 3Heprus.
[MoTeHuManbHaa  aHeprus  ynpyro
nedopMmnpoBaHHOM NPY>XUHbI.
lNoTeHumanbHasa 9Heprua Tena
B6IM3KM NOBEPXHOCTN 3eMnu

lNoTeHumanbHbIe "
HenoTeHunarbHble CUnbl. CBsi3b
pa6OTbl HenoTeHunarnibHbiIX CuUil C
N3MEHEHMEM MEXAHNYECKOMN SHEPIrmm
cuctembl Ten. 3akoH COXpaHeHuA
MeXaHU4eCcKoun QHeprmm

Yprrme n Heynpyrme CtoJiIkKHoBeHUA

TexHnyeckne ycTpomcTea: OBUXKEHUE
pakeT, BOAOMET, Kornep, MPY>XUHHbIN
nucTonet

Mpaktnyeckne paboTbl. W3yyeHue
CBS3M CKOPOCTEN Ten Npu Heynpyrom




yaape. ViccnegoBaHue cBsA3n paboThl
CUIbl C U3MEHEHMEM MeXaHWUYeCKON
3Hepruv Tena

3 MOJEKYNTAPHAA ®UN3NKA N TEPMOONHAMUMKA

#H#Par###OCHOBbBI MONEKYNAPHO-KMHETUYECKOW
TEOPUU

OcCHOBHbIE NOSIOXKEHUS
MOSEKYNAPHO-KNHETUYECKON TEOPUN.
3.1.1 BpoyHoBckoe aswxeHune. Ouddysuns.
XapakTep OBWKEHUSA n
B3aMMOAENCTBUNSA YacTuL, BeLLLecTBa

Mopgenu cTpoeHusi ra3oB, XUOKOCTEN
n TBEPAbIX Ten un ObbsACHEHMue
CBOMCTB BellecTBa Ha OCHOBE 3TUX
Moaenen

Macca MOReKy-n. KonnyectBo
BewlecTBa. [locToaHHass ABoragpo
Tennosoe paBHOBecCHeE.
3.14 Temnepatypa ©n €€ un3MepeHue.

Lkana Temnepatyp Uenbcus

3.1.2

3.1.3

Mogenb ngeansHoro rasa. OcHoBHoe

315 ypaBHeHue MOMEKYNApHO-

3.1 o KNWHETUYECKOM Teopuu ugearibHoro
rasa

AbcontoTHaa TemnepaTtypa kak mepa
cpeaHen  KMHETUYECKOW  SHepruu
TENMOBOro ABWMXXEHUSA 4YacTul, rasa.
Lkana Temnepatyp KenbBuHa

YpaBHeHMe KnanenpoHa -

3.1.7 MenpeneeBa. 3akoH [lanbToHa

[[@a30Bble 3aKOHbI. |/|3OI'IpOLI,eCCbI B
moearibHOM rase C TNOCTOAHHbIM
KOJIn4eCTBOM BelleCTBa: MU30TepMa,
M30X0pa, |/|306apa

TexHun4yeckue yCTpoucTBa:
TepMmomeTp, BapomeTp

MpakTnyeckne paboTtbl. N3mepeHue
Maccbl BO3[lyxa B KIlaCCHOM KOMHarTe.

3.1.10 MccnepgoBaHne 3aBMCMMOCTU Mexay
napameTtpamMmu COCTOSAHUSA
pa3peXeHHoro rasa

OCHOBblI TEPMOANHAMWKA

3.1.8

3.2 3.0 1 TepmoanHamuyeckas cucrtema.
o BHyTpeHHsSA 3Heprus




TEPMOANHAMNYECKOM  CUCTEMbI WU
cnocoObl eé n3meHeHusa

KonuyectBo Tennotel K paboTa.

3.2.2 BHyTpeHHAA SHeprus ogHOATOMHOro
noeanbHoro rasa
Buabi Tennonepeaauu:
TENONPOBOAHOCTb, KOHBEKLUS,
393 nanyyeHme. TennoémkocTb Tena.

YaenbHasa TennoémMKOoCTb BELLEecTBa.
PacyéT konuyectBa TennoTbl Mpwu
Tennonepegade

[MepBbIn  3aKOH  TEepPMOANHAMUKN.
MpumeHeHwue nepBoro 3aKoHa

3.24 TepMOOMHAMMUKM K M30MnpoLeccam.
'padmnyeckas MHTepnpeTauuns
paboTbl rasa

Tennosble  MawuHblL.  [MpuHUMNGI
AencTeng TennoBbIX MaLLWH.
MpeobpazoBaHus 3Heprum B

3.25 TennosBbIX MawwuHax. KoadpduumeHT
nonesHoro gencrteus (ganee — Krifd)
Tennoson MaiwuHbel. Lunkn KapHo wu
ero Kraj

Btopon  3akoH  TepMOOUHAMUKMW.
HeobpaTmumocTb npoueccoB B

3.2.6 npupode. TennoBble ABUraTesnu.
JKorornyeckue npobnembl
TENnno3HepreTukn
TexHnyeckne ycTponcTea: gsuratesb

3.2.7 BHYTPEHHEro  cropaHusi, 6bITOBOWM

XONnoAUnNbHUK, KOHAULMOHEDP

308 MpakTnyeckmne paboTtbl. N3mepeHune
o yOEeNbHON TEMNOEMKOCTH

3.3

###Par###AIPETATHBIE COCTOAHUA BELWECBA.
®A30BbIE NEPEXObI

lMapoobpasoBaHve U1 KoOHAEHcaLuus.
WcnapeHne wu kuneHue. YpenbHasa

3.3.1 TennoTta napoobpasoBaHusl.
3aBUCMMOCTb TemnepaTtypbl KMMNEeHUs
OT OaBneHus

AbcontoTHas n OTHOCUTENbHasA
3.3.2 BNaXXHOCTb BO34yxa. HacblweHHbIN
nap

TBéppoe Teno. Kpucrannuyeckue wu

333 amopdHble  Tena.  AHu3oTponus




4.1

CBOWCTB KpuCTanmnos. Kngkne
Kpuctannbi. CoBpeMEeHHble
Martepuarnsi

[NMnaBnexnmne n Kpuctannm3auua.

3.3.4 YoenbHaa  Tennota  NnaBreHus.
Cybnumaums
3.3.5 YpaBHeHue TensioBoro 6anaHca
TexHu4yeckne yCcTponucTea: rurpoMeTp
n NCUXPOMETP, KanopmmeTp,
336 TEeXHONormu nosy4YeHuns
COBPEMEHHbIX MaTepuanoB, B TOM
yncne HaHOMaTepuaros, "
HaHOTEXHOSIOrnmn
337 MNMpakTnyeckne paboTbl. 3mepeHue
BNakHOCTK BO3ayXa
ANEKTPOOANHAMUKA
#H#HPart##INIEKTPOCTATUKA
onekTpusaumsa Ten. ONeKTPUYecKum
4.1.1 3apag. [Ba Buoa 9neKkTpu4ecKkmnx
3apsigoB
410 MpoBOOHMKM, ANINEKTPUKM "
NofTynpoBOAHMKMN
413 3aKOH COXpaHEeHUs1 JNEeKTPUYECKOro
3apsaga
414 Baaumopencteme 3apsgoB.  3akoH
KynoHa
nekTpunyeckoe none.
Hanps»KéHHOCTb 3EKTPUYECKOro
4.1.5 nons. MpuHUMN cynepnosuuunu.
JInHnKn HanNPsKEHHOCTN
9NEKTPMUYECKOro Noss
Pabota cun anekTpocTaTUyeckoro
4.1.6 nons. MoTeHyman. Pas3HocTb
noTeHumanos
MpoBOOHMKM W ONSNEKTPUKM B
4.1.7 NOCTOAHHOM 3NEKTPUYECKOM ToJSie.
[nanekTpuyeckas NpoHMLAEMOCTb
OnNEeKTPOEMKOCTb. KoHaeHcaTop.
418 ONEeKTPOEMKOCTb NOCKOro
KOHOeHcaTopa. OHeprus
3apsKEHHOro KoHgeHcaTopa
TexHnyeckue yCTpOWCTBa:
4.1.9 areKkTpockon, aNeKTpomMeTp,

ANEeKTpoCcTaTn4ecKkad 3allunTa,




4.2

4.1.10

3asemrieHne anekTponpmnbopos,
KOHOEHCATOpP, KCEepPOKC, CTPYWHbIN
NpuUHTEpP

MpakTnyeckmne paboTbl. 3mepeHue
9NIEKTPOEMKOCTUN KOHAEHcaTopa

#HH#HPar###NOCTOAHHbBIVN SNEKTPUYECKU/ TOK. TOKW/ B

4.2.1

PA3JTIMYHBIX CPEOAX

Ycnosus CyLLeCcTBOBaHUSA
NMOCTOSIHHOIO 3fIEKTPUYECKOro TOKa.
NcTouHMKNn  TOKa. Cuna  ToOKa.
NoCTOAHHBLIN TOK

422

HanpsbokeHne. 3akoH Owma ans
y4yacTtka uenu

4.2.3

OnekTpuyeckoe CONpOTUBIEHME.
YnenbHoe conpoTMBIEHNE BeLecTBa

4.2.4

4.2.5
4.2.6

MocnepoBaTtenbHOe, nNapannenbHoe,
CMeLLaHHoe coefvHeHune
NPOBOAHWNKOB

PaboTta anekTpmMyeckoro Toka. 3akoH
[bxoynsa — JleHua

MOLLHOCTb 3NEKTPUYECKOro TOKa

4.2.7

anekTpoaBwxylaa cuna (panee —
O[C) n BHYTpeHHEE CONpPOTUBIIEHNE
MCTOYHMKaA Toka. 3akoH Oma gns
NOSTHOM (3aMKHYTOW) 3NeKTpU4eckom
uenn. KopoTkoe 3aMblkaHue

4.2.8

4.2.9

4.2.10

4.2.11

4212

OnekTpoHHas NPOBOANMOCTb
TBEPAbIX MeTannoB. 3aBUCUMOCTb
CONPOTMBNEHMS MeTansoB oT
Temnepatypbl. CBEpXNPOBOAMMOCTb

OnekTpuyecknii TOK B BaKyyme.
CBoWcTBa 3MEKTPOHHbIX MY4KOB

MonynpoBogHukn. CobcTBeHHaa u
npumecHas NpOBOANMOCTb
nonynpoBogHukoB. CBownctBa p-n
nepexoga. MonynpoBogHMKOBbIE
npubopbl

OIEeKTPUYECKUN TOK B 3IIEKTPONUTaX.
OnekTponuTMyeckas  auccounaums.
OnekTponuna

onekTpuyeckun  ToK B rasax.
CamocTosiTenbHbIN n
HEeCamMOCTOATESTbHbIN paspsa.
PasnuyHble TUMNbl CaMOCTOATENBHOIO




paspsga. Monnua. lNnasma

4213

TexHnyeckue yCTpOWCTBa:
aMmnepmeTp, BOMbTMETP, peocTarT,
NCTOYHUKN TOKa,

aneKkTpoHarpeBaTtenbHble npubopsl,
3MEeKTPOOCBETUTENbHbLIE  NPMOOpPI,
TepMomeTp COMpOTUBIIEHMS,
BaKyyMHbI Ouoad, TEepMUCTOPbl U
doTOpE3NCTOPHI,
NonynpoBOAHMNKOBbIV avnon,
ranbBaHuMKa

4.2.14

Mpaktnyeckne paboTbl. W3yyeHue
CMeLlaHHOoro coeguHeHUs
pe3nCcTOpOoB.

N3amepeHne JOC uctouHmka Toka u
€ro BHYTPEHHEro COMNpPOTUBIEHUS.
HabntogeHne anekTponusa

11 KINTACC

Kon
pasgena

KoanpoBepsiemoro
aneMeHTa

MpoBepsieMble 3NeMeHTbl
coaepxaHus

4

SJIEKTPOONHAMUKA

4.3

###Par###MAIHUTHOE MNMOINE. 3JIEKTPOMATHUNTHAA

NHOYKLUUA

4.3.1

[NocTosiHHbIE MarHuThbl.
B3anmopencreune NOCTOAHHbIX
MarHMTOB

4.3.2

4.3.3

MarHuntHoe nosne. BekTop
MarHUTHOW MHAYKUMK. [puHUMN
cynepnosvuuun. JIMHUKM MarHuTHou
NHOYKLUNN. KapTtuHa NNHUIN
MarHuTHoOmn NHOY KUK nons
NOCTOSIHHbIX MAarHUTOB

MarHntHoe none npoBOAHUKA C
TokoM. KapTmHa nuHMKU nong
ANNHHOro NPSIMOro NPOBOAHMKA W
3aMKHYTOro KOnbLEBOro
NPOBOAHMKA, KaTYyLIKN C TOKOM.
OnbIT OpcTepa. BaammopencTeue
NPOBOAHMKOB C TOKOM

4.3.4

4.3.5

Cuna Amnepa, eé mogysb U
HanpaBneHune

Cuna JlopeHua, €é€ moaynb Wu
HanpaBreHue. [BxeHne




3apsKEHHOM YacTuubl B
OQHOPOAHOM MarHWUTHOM rore.
Pabota cunbl JlopeHua

436 AsneHuve aneKTpoMarHMTHON
NHOYKLMM
437 lNoTok BEKTOpa MarHUTHOM
NHOYKLMM
a4C NHOYKUMMN. 3akoH
4.3.8 9N1EeKTPOMarHMTHOM MHAOYKLUNU
dapages
BuxpeBoe anekTpuyeckoe none.
439 O0C wuHAyKUMM B NPOBOAHMKE,
ABWXyLLEeMCA NocTynaTtenbHO B
OAHOPOLAHOM MarHMTHOM nose
4.3.10 Mpaswuro JleHua
MHOYKTUBHOCTD. AsneHuve
4.3.11 CaMOUHAYKLNW. o4C
camMoVHOYKUUN
4312 OHeprug MarHUTHOrO nons
KaTyLUKN C TOKOM
4.3.13 OneKTpoMarHMTHoe nore
TexHu4eckne yCTpOHUCTBA:
MNOCTOSIHHbIE MarHuTbI,
4314 9NEeKTPOMarHuThbl,
anekTpoasuraTesb, yckoputenu
arneMeHTapHbIX YyacTuu,
NHAOYKUMOHHAs nevb
Mpaktnyeckue paboTtbl. N3yyeHune
MarHWTHOrO MOMs  KaTywKkh C
4315 TokoM. WccnepoBaHue [encTBus

MOCTOSIHHOrO MarHWTa Ha pamKy C
TokoM. WccnepnoBaHue saBReHUs
3MNEKTPOMAarHUTHON UHOYKUMM

5 KOJIEBAHWA U BOJIHbI
###Part#HHMEXAHUYECKUE N SNIEKTPOMAITHUTHbLIE
KOJIEBAHUA
KonebaTtenbHas cucTema.
CBoboaHble konebanus.
5.1.1 ["apmMoOHMyeckne konebaHus.
5.1 Mepuon, 4actoTa, amnnuTyga wu
dasa konebaHui
[MpYy>XNHHBIN MaATHUK.
51.2 y
MaTtemaTuy4eckun MasiTHUK
51.3 YpaBHeHue rapMOHNYECKMX




konebaHun. KunHematuyeckoe u
JNHaMnyeckoe onucaHue
KonebaTenbHOro ABMXeHUs

lNpeBpalleHne 3Heprmm npu

rapMOHNYECKNX konebaHusaXx.
514 Cesasb amnamuTyapl konedaHun
NCXOQHOWN BENUYMHbI c
amnnutygamn  konebaHun  eé
CKOPOCTU U YCKOPEHUS
KonebartenbHbin KOHTYDP.
CBoboaHble  3neKTpOMarHUTHbIE
konebaHus B naeanbHOM
51.5 konebaTenibHOM KOHTYpeE.
AHanorna mexay MexaHu4eckummn
n 3NEeKTPOMarHUTHbIMU
konebaHnamm. Popmyna TomMcoHa
3aKOH COXpaHeHWs 3JHepruM B
5.1.6 naeanbHOM konebartenbHoM
KOHTYpe
BbIHy>XAeHHbIe MexaHu4eckme
konebaHus. PesoHaHc.
51.7 PesoHaHcHas Kpunsasi.
BblHy>XOeHHble
3NeKTpOMarHuTHble KonebaHus.
lMNepemeHHbIN TOK.
5.1.8 CuHycompanbHbli  NepeMeHHbI
TOK.
MoLWHOCTE MepeMeHHOro Toka.
519 AmMnnutygHoe w©  OeucTsylollee
3HaveHue Cunbl TOKa n
HanpsHkeHns
TpaHcdopmaTtop. [lponsBoacTso,
nepenaya n noTpebneHue
3I1IeKTpUYeCcKon 3Hepruw.
5110 JKornornyeckue PUCKK npu
NPOn3BOACTBE 3NeKTpu4ecKom
SHeprnu. KynbTypa
MCMONb30BaHNSA  3NEKTPOIHEPTUM
B NOBCEAHEBHOW XXN3HU
TexHuyeckune yCTPOUCTBa:
5.1.11 cencmorpad, 3NEeKTPUYECKNi
3BOHOK, NTMHUK 3nieKkTponepenay
MpakTnyeckue paboThl.
51.12 NccnepoBanne 3aBUCUMOCTH

nepvoga mManbix konebaHuin rpysa




5.2

###Part#H#MEXAHNY

5.2.1

Ha HUTW OT ANWHbI HUTU N Macchl
rpysa. NccneposaHue
nepeMeHHoro Toka B Uenn wu3
nocregoBaTenibHO  COeMHEHHbIX
KOHAeHcaTopa, KaTyLLKM n
pes3ncTopa

ECKME N SJIEKTPOMATHUTHBIE
BOJIHbI

MexaHuyeckue BOJHbl, YCMOBUS
pacnpocTpaHeHuns. Mepuoga.
CKopoCTb  pacrnpocTpaHeHua U
ANMHa BOMHbl. [lonepeyHble u
NPOAoSibHbIE BOSHbI

5.2.2

###Par##  VHTepdepeHums u
Andpakuna MexaHN4eCKMX BOJTH

5.2.3

3Byk. CkopocCTb 3BYyKa. [POMKOCTb
3ByKka. BbicoTa ToHa. Tembp 3Byka

5.2.4

5.2.5

OneKTpoOMarHuTHble BOJTHbI.
Ycnosus n3nyyeHuns
9NEKTPOMArHUTHbIX BOJIH.
B3anmMHas opueHTauus BEeKTOpoB
E, B n v B anekrpoMarHuTHOW
BOJIHE B Bakyyme

CeonctBa 3NEKTPOMAarH1UTHbIX
BOJIH: OTpaXkeHwe, nperiomrieHune,
nonspusauus, Aandpakums,
NHTepdepeHLus. CkopocTb
9NEKTPOMArHUTHbIX BOJSTH

5.2.6

5.2.7

LLikana anekTpoMarHMTHbIX BOJH.
MpUMeHeHMEe 3neKTPOMarHUTHbIX
BOJIH B TEXHUKE U ObITY

MpyHUMNBI pagnocBsa3u n
TenesngeHuns. Pagnonokauums.
OnNeKTpOMarHUTHoe 3arpsi3HeHue
OKpy>XatoLien cpenbl

5.2.8

TexHn4eckue yCTPOUCTBaA:
MYy3blKarnbHble NHCTPYMEHTHI,
ynbTpa3BykoBass [[uarHOCTUKa B
TEXHUKE W MeauumHe, pagap,
paguonpueMHUK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb

5.3

#HH#HPar###OMN TUKA

5.3.1

MNpsamonuHenHoe
pacnpocTpaHeHne ceeTa B
oAHopoaHoun cpege. Jlyd cBeTa




5.3.2

5.3.3

OTtpaxeHue ceeTa. 3aKoHbI
oTpaxeHusi cBeTa. [locTpoeHne
n306paXkeHni B NMIIOCKOM 3epKane

MpenomneHne  cBerTa. 3aKoHb!
npenomneHns ceeta. AGCOMNIOTHLIN
nokasaTesib NpenoMneHus

5.3.4

[MonHoe BHYTPEHHEEe OTpaXeHue.
MpepenbHbIN yron NOSTHOro
BHYTPEHHENO OTpaXKeHus

5.3.5

Oucnepcuss  cBeTta.  CnoXHbIn
cocTtaB b6enoro ceeTa. LiBet

5.3.6

Cobupatowme mn pacceuBarome
NUH3bl. TOHKaa nnMH3a. PokycHoe
pacCcTosiHMe W onTuyeckasi cuna
TOHKON  JINH3bI. [MocTpoeHne
n3obpaxeHun B cobuparowmx u
paccenBarowmx nmH3ax. Popmyna
TOHKOMW  NWH3bl.  YBENuYeHue,
JaBaemMoe NMH30M1

5.3.7

Mpenensl NPUMEHUMOCTU
reoMeTpU4ECKON OMTUKN

5.3.8

NHTepdepeHuus cBeTa.
KorepeHTHble NCTOYHUKMN.
YcnoBus HabnogeHuns
MakCMMyMOB W  MWHUMYMOB B
NHTEepdEepPEeHUMOHHON KapTUHE OT
ABYX CUH(A3HbIX KOrepeHTHbIX
MCTOYHMKOB

5.3.9

5.3.10

Oudpakumsa ceeTa.
[AvdpakymoHHas peLleTka.
Ycnosue HabnogeHna rnaBHbIX
MaKCMMyMOB npwu nageHun
MOHOXPOMAaTUYECKOrO CBeTa Ha
ANPPAKLUMOHHYIO peLUETKY
Monspusaunsa ceeta

5.3.11

5.3.12

TexHuyeckne yYCTPOMUCTBA: OYKMU,
nyna, doToannapar,
NPOEKUNOHHbIN annapar,
MMUKPOCKON, Teneckor,
BOJTOKOHHas ONnTUKa,
AndpakLMOHHas peLeTka,
nonspova

MpakTnyeckue paboTbl.
N3mepeHne nokasartens
NpenomMneHus. WccneposaHue




CBONCTB M300pakeHun B nMH3ax.
HabntogeHne gucnepcum ceeTta

SNEMEHTbI CIELMANBHOWM TEOPU

OTHOCUTEJIbBHOCTHU
"paHnubI NPUMEHNMOCTM
Krnaccuyeckoun MEXaHUKN.
MocTynathl Teopuu
6.1 OTHOCUTENIbHOCTM:
’ WHBaApWaHTHOCTb MoAayns
CKOpPOCTM CBeTa B BaKyyMme,
NpUHUMN OTHOCUTESIbHOCTU
6 ONHWTENHA
OTHOCUTENBHOCTbL
6.2 OAHOBpPEMEHHOCTU. 3ameanexue
BPEMEHU N COKpaLLEHNE ANUHbI
6.3 OHeprus 1M uMmnynbc csobogHom
YyacTuubl
CBsA3b MacCbl C 3Heprmem wu
6.4 MMMYSIbCOM CBOBOAHOM YacTuubl.
' OHeprus NoKos cBobogHom
YyacTuubl
7 KBAHTOBAA ®UN3UNKA
#HHHPar###INEMEHTbBI KBAHTOBOW ONTUKU
®oToHbl. Popmyna lnaHka cBA3n
7.1.1 3Heprun ooToHa C ero 4acTtoTOMW.
OHeprms n nMnynbc PoToHa
OTKpbITHE " nccnegoBaHue
doToadhpekTa. OnbIThbI AlTl.
7.1.2
Ctonetosa. 3aKOHbI
doToapdekTa
7.1 YpaBHeHune ONHWTEeNHa  ansa
7.1.3 doToahdekTa. «KpacHas
rpaHuua» potoadpdekra
714 [aBnenne cBeta. OnbiTbl [1.H.
T JlebepeBa
7.1.5 XMmnyeckoe OencTBme ceeTa
TexHn4yeckue yCTpOUCTBa:
7.1.6 dOTO3NEMEHT, dpoToaaTuUKK,
conHe4vHas baTtapes, cBeToamnon
CTPOEHVE ATOMA
Mopenb atoma TomcoHa. OnbIThl
7.2 YR Pesepdopaa no nccnegosaHumto

CTpoeHus atoma. [NnaHeTapHas
Mozenb atoma




7.3

MoctynaTtbl Bopa. WanyyeHne wu
nornowieHne doTOHOB npu
nepexoge atoma C OAHOIo YyPOBHS

7.2.2 -
SHeprm  Ha  gpyron.  Buabl
CMNEeKTPOB. Cnektp YPOBHEN
9Heprum atoma Bogopoaa
BonHoBble  cBOMCTBA  Y4acTul,.
BonHbl ae Bponns.
7.2.3 KopnyckynsapHo-BOSTHOBOM
ayanuam. dundppakumns anekTpoHoB
Ha Kpuctannax
CnoHTaHHOE N BbIHYXOEHHOEe
7.2.4 N3ny4veHue. YCTpONCTBO n
npuHUnn paboTbl nasepa
TexHnyeckune yCTPOUCTBa:
705 CcneKTparnbHbIN aHanu3
(cnekTpockon), nasep, KBaHTOBbIN
KOMNbIOTEP
MpakTnyeckue paboThbl.
7.2.6 Habntiopgernuve NUHen4yaToro
cnekTpa
ATOMHOE A0PO
MeToabl HabnogeHus "
7.3.1 perucrpauum arieMeHTapHbIX
yacTtumy
OTKpbITHE pagMoaKTUBHOCTM.
OnbITbI Pesepdopaa no
onpeneneHunto cocTaBa
pagnoaKkTUBHOIO N3NyYeHuns.
7.3.2 .
CeowcTtBa anba-, 6eta-, ramma-
N3ny4deHuns. BrnuvsHue
paguoakTUBHOCTM  Ha  XMBble
OpraHm3mbl
OTKpbITUE MPOTOHA U HEUTPOHA.
HyknoHHas MoJenb aapa
7.3.3 "enseHbepra — VBaHeHKo. 3apsg
agpa. Maccosoe uucno agpa.
N3oTonbl
Anbda-pacnag. OneKTPOHHbIA W
234 MO3UTPOHHbIN GeTa-pacnag.
laMmma-unsnydeHue. 3aKoH
pagMoaKTUBHOIo pacnaga
OHeprnsa cBs3M HyKITOHOB B siape.
7.3.5 ApepHble cunbl. dedekT macchbl

anpa




ApepHble peakumn. [eneHve u

7.3.6
CUHTE3 aAaep
ApepHbin peakTop.
TepmosioepHbIN CUHTES.
237 I'Ipo6ne1v|b| n nepcrnekTuBbl
A4epHON 9HEepPreTuKN.
JKorornyeckne acnekTbl 94epHom
SHepreTuKku
OnemeHTapHble YacTuupbl.
738 OTKpbITHE NO3UTPOHa.
dyHOameHTanbHble
B3aMMOOeNCTBUA
TexHn4yeckue yCTpOWCTBa:
739 ,IJ,O3I/IMe'I:p, kamepa BwunbcoHa,
SOEPHbIN  peakTop,  aTOMHas
bomba
MpakTnyeckue paboThbl.
7.3.10 WccnenoBsaHune TpekoB YacTtuy, (no

rotToBblM cooTorpadumsim)

AJIEMEHTbBI ACTPO®UN3NKU

Bupa 3BésgHoro Heba. Co3se3gus,

8.1 SipKMe  3BE€34bl, MNfaHeTbl, WX
BUONMOE OBWMKEHNE
ConHeyHass cuctema. [lnaHeTbl
3eMHOmn rpynnbl. MnaHeTbI-

8.2 rTMraHTbl " nx CNYTHUKN,
KapnukoBble nnaHeTbl. Manbie
Tena ConHeYyHou cUcTeMbI
ConHue, dooTtocdepa n

8.3 aTmocdepa. ConHevHas
aKTUBHOCTb

8.4 NcTouHnk 3Heprmm  ConHua WU
3BE3
3BE31bl, nx OCHOBHbIEe
XapaKTEPUCTUKM: mMacca,
CBETUMOCTDb, paguyc,
Temnepartypa, WX B3aMMOCBSA3b.

85 [dnarpamma «cnekTpanbHbIA Knacc

' — CBETUMOCTb». 3BE34bl MaBHOMN
nocnengoBaTeribHOCTM.
3aBUCUMOCTb «macca -
CBETUMOCTb» ANA 3BE34 rnaBHOWU
nocnenoBaTenibHOCTU

8.6 ###Par###BHyTpeHHee CTpoeHue

3BE3M. CoBpeMeHHbIe




8.7

NpeacTaBneHNs O NPOUCXOXAEHUN
n a3sontoumn ConHua w©n 3BE3[.
3ATanbl XXN3HU 3BE3A

Mne4HbIn MyTb - Halla
ManakTuka. CnupanbHas
CTPYKTypa ["anakTunku,
pacnpegeneHne 3Bésq, rasa u
noinn. MonoxeHne w OBUMXEHUe
ConHuya B [anakTtuke. lNnockas un
cepuyeckas NnoacUCTeEMBI
[[anakTuku

8.8

8.9

Tunbl ranaktTuk. PagunoranakTukm
N KBaszapbl. Y€pHble AOblpbl B
saapax ranakTuk

BceneHHas. PacwwupeHune
BceneHnHon. 3akoH  Xabbna.
PasberaHune ranaktuk. BospacTt u
pagunyc BceneHHown, Teopus
Bornbworo B3pblBa. Mopenb
«ropsiyen BceneHHony.
PenukroBoe nanyyeHune

8.10

MacwitabHas CTPYKTYypa
BceneHnHown. MeTaranaktuka.
HepeLuéHHble npobnembl
aCTPOHOMUMN
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