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PABOYAA NPOrPAMMA

yuye6Horo npeamerta «dusuka»

(6a3oBbIN YypOBEHb)

ans obyvarowmxes 10-11 knaccos



NOACHUTENbHAA 3ANMUCKA

Mporpamma no ¢usmke 6a30BOro YpoBHS Ha YpPOBHe cpefHero obuiero
obpasoBaHuss paspaboTaHa Ha OCHOBE MONOXeHun wn TpeboBaHMn K
pesynbTaTtam OCBOEHUSA OCHOBHOM obpasoBaTesibHON nporpammel,
npegctaeneHHbix B PrOC COO, a Takke c yvyétoMm penepanbHon pabouyen
nporpamMmmMbl BOCMUTAHUSA W KOHUENUMM npenogaBaHnsa yyebHoro npeagmerta
«®Pusmka» B obOpasoBaTenbHbIX oOpraHu3aumax Poccunckon degepaunn,
peanuayoLnx OCHOBHble 06pa3oBaTebHble NPOrpamMMbl.

CopepxaHne nporpaMmmbl N0 dM3MKE HanpaBrneHo Ha dOpMUPOBaHME
€CTECTBEHHO-HAy4YHON KapTuHbl Mupa oby4varowmxcsa 10-11 knaccoB npwu
obyyeHMn wux cdusmke Ha 6a3oBOM YpPOBHE HA OCHOBE CUCTEMHO-
aeatenbHOCTHOro  nogxoga. [lporpamma no  (pu3suke  CcOOTBETCTBYET
TpeboBaHuam ProC COO kK nnaHMpyemMmbiM JSUYHOCTHbIM, MNPEOMETHbIM U
MeTanpegMeTHbIM pe3yrnbTaTtam o0y4YeHUs, a Takke y4nuTbiBaeT HeOOXOANMOCTb
peanusaumMm MexnpegMeTHbIX CBA3en (U3NKNM C  eCTeCTBEHHO-Hay4HbIMU
yyebHbIMN npegmMeTamn. B Hen onpenensalTCs OCHOBHblE Lenn U3yyYeHud
du3nkn Ha ypoBHe cpeaHero obuiero obpasoBaHus, NnaHupyemble pesynbTaThbl
OCBOEHUSA Kypca (U3MKU: JINYHOCTHblE, MeTanpegMeTHble, npegMeTHble (Ha
6a30BOM ypoBHE).

[Mporpamma no pusnke BKIIOHaET:

e NNaHupyemble pe3yrnbTaTbl OCBOEHUS Kypca ¢u3Mku Ha 6a3oBOM

YpOBHE, B TOM Yucne npegMeTHble pe3ynbTaTthl N0 rogam obyvyeHus;

e coaepxaHue yyebHoro npegmeTa «dPumsnka» no rogam obyyeHus.

dusnka Kak Hayka O Hambonee obWMX 3akOHaX NPUPOAbI, BbICTynas B
KayecTBe y4yebHOro npegmMeTa B LWKOME, BHOCUT CYLLECTBEHHbIW BKNag B
CUCTEMY 3HaHMM 00 okpyxawowem mupe. LKoNbHLIM Kypc U3MKK —
cuctemoobpasyrowmn - anst  ecTeCTBEHHO-HAyYHbIX  Yy4ebHbIX  NpeameTos,
NMOCKOMbKY (OU3NYECKME 3aKOHbl JieXaT B OCHOBE MNpoLEeccOB U SBIEHUN,
n3yyaemblx Xxumuen, buonornen, uamyeckon reorpaduen U acTpoHOMUER.
Mcnonb3oBaHne KW akTMBHOE MNpPUMEHEHUe qU3NYECKNX 3HaHUK onpegenser
Xapaktep W pasBuTUE pas3HOOOpasHbIX TEXHOMOrMM B cepe IHepreTuku,
TpaHCnopTa, OCBOEHUS KOCMOCA, NOSTyYEHUS HOBbIX MaTepuasrioB C 3afaHHbIMU
cBouMcTBaMn U Opyrux. WM3ayyeHnme Hu3MKM BHOCUT OCHOBHOM BKMag B
dopMUpoBaHME eCTECTBEHHO-HAy4YHOW KapTUHbI Mupa obyyawwmxcs, B
dhopMUpoBaHME YMEHUN MPUMEHSATb HayYHbIN MeToA NO3HAHMUA NPU BbINOSHEHUN
UMK y4ebHbIX nccnegoBaHUN.

B ocHoBYy kypca @wu3anku Ansi ypoBHS cpeaHero obuiero obpasoBaHus
NOSNIOXKEH pag WAOEW, KOTOpble MOXHO paccMaTpuBaTb Kak MPUMHLUWUNLI  €ro
NMOCTPOEHMUS.

Udess uenocmHocmu. B COOTBETCTBUM C HEW KypC ABMNSAETCHA JOrnMyYecku
3aBEepPLEHHBIM, OH COOEPXKUT MaTtepuan n3 BCcexX pasfenoB (uanku, BKYaeT
KaK BOMPOChbI Knaccu4yeckomn, Tak U COBPEMEHHON (PU3MKN.

UNdesi eeHepanusayuu. B cooTBeTCTBUM C HEW maTepuan Kypca usnku
o0beavHEH BOKpYyr usnyecknx Teopun. Begywmm B Kypce 4BngeTtcs
dopmmpoBaHne nNpeacTaBNeHNn O CTPYKTYPHbBIX YPOBHAX MaTepun, BeLlecTse U
none.



Udess eymaHumapu3ayuu. E€ peanusauma npegnonaraet UCNosfib3oBaHWe
ryMaHUTapHOro noteHumana puanyeckom Haykum, OCMbICIIEHNE CBA3WN Pa3BUTUS
du3nkn ¢ passutmem obuwectsa, a Takke C MUPOBO33PEHYECKUMMU,
HPaBCTBEHHbBIMWU N 3KONOrMYeCKMMKn npobremamum.

Noess npuknadHou HarnpaeneHHocmu. Kypc @u3nkn npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHUYECKMX U TEXHONOMMYECKNX NPUNOXEHNN
N3yYEeHHbIX TEOPUN N 3aKOHOB.

Noess aKomnoeuzayuu peannsyeTcd NOCpeacTBOM BBEOEHUS 3fIEMEHTOB
COAEpXaHUs, MOCBSALWEHHbIX 3KONMormdeckum npobnemam COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C pa3BUTUEM TEXHUKM U TEXHOMNOMMW, a Takke obCcyxaeHus
npobnem paunoHarnbHOro NpMpoaoNosSib30BaHNA n 3KOMnorn4yeckom
GesonacHoCTH.

CTepXHeBbIMM 3nieMeHTamMmn Kypca OM3MKM Ha YpOBHEe cpegHero obuuero
obpasoBaHus aBnaTCA msandeckmne Teopumn (dbopmMnpoBaHme nNpencTaBieHnin o
CTPYKTYpe NOCTPOEHUSA (PU3NYECKON Teopumn, ponun yHOaMeHTanbHbIX 3aKOHOB
MW MNPUHUUNOB B COBPEMEHHbIX NPEACTaBEHUAX O npupoae, rpaHuuax
NMPUMEHUMOCTU TEOpPUW, AN ONUCaHUS €eCTECTBEHHO-HAyYHbIX SBMNEHUN U
npoLeccoB).

CuncteMHO-AeATeNbHOCTHBIN NOAX04 B Kypce OM3nKN peanuadyeTtcs npexae
BCEro 3a CYET OpraHu3aumm 3KCnepuMeHTanbHOW AeATENbHOCTU 00y4atoLmXCs.
Ona ©6asoBoro ypoBHA Kypca U3MKM — 3TO MWCMNONb30BaHWE CUCTEMDI
PpOHTanNbHLIX KPaTKOBPEMEHHbLIX 3KCMEPMMEHTOB M nabopaTopHbix paborT,
KOTOpble B nporpamme no pusnke obbeanHeHbl B OOLWMIA CMUCOK YYEHNYECKNX
npakTuyeckmx pabot. BolgeneHne B ykazaHHOM nepedHe nabopatopHbix pabor,
NPOBOANMbBIX ANS  KOHTPOMNS U OUEHKW, OCYLLECTBSETCH Yy4aCTHUKaMU
obpasoBaTenbHOro npouecca ucxogs W3 OCOBEHHOCTEN MNaHMPOBaHUA U
ocHawleHuss kabuHeta dwmankn. [lMpn aTom obecnevnBaeTca oBnageHve
obyvyalLmMMncs yMEHNsIMU NMPOBOAUTbL KOCBEHHbIE U3MEPEeHUs, UccrnegoBaHus
3aBUCMMOCTEN (UINYECKMX BESIMYMH W MOCTAHOBKY OMbITOB MO NPOBEPKE
NpeanoXeHHbIX rMnoTes.

Bonblioe BHUMaHVe yaensaeTca peLlleHU0 PacHETHbIX U KayeCTBEHHbIX
3agad. Mpu aToM ansa pac4éTHbIX 3a4ay NPUOPUTETOM ABMSAIOTCS 3a4a4vm C SBHO
3aaHHOW (PU3NYECKON MOAES b0, MO3BOMAIOLWME NPUMEHATb N3YYEHHbIE 3aKOHbI
N 3aKOHOMEPHOCTM KaK U3 OAHOro pasgena Kypca, Tak U UHTerpupysi 3HaHus 13
pasHbIX pa3genos. [ns KayeCcTBEHHbIX 3a4ad NPUOpPUTETOM SABMASIOTCA 3afaHus
Ha 0ObsICHEHNE NpOTEKaHUs PU3NYECKMX SIBITIEHMI U NMPOLIECCOB B OKPY>KaroLLEen
XN3HW, Tpebyowme Bbibopa du3mMyeckon mogenu Ons cutyaumm npakTUKo-
OPUEHTMPOBAHHOIO Xapakrepa.

B cootBetctBUM C TpeboBaHuamu ProC COO «k martepmanbHoO-
TexHnyeckomy obecnedeHnto y4dyebHOro npouecca 6as3oBbI YPOBEHbL Kypca
dun3nkn Ha ypoBHe cpegHero obuwiero obpasoBaHUA OOMKEH u3yyaTbCA B
YyCroBUSX NpeaMeTHOro KabuHeTa U3NKM UK B YCIOBUSIX UHTENPUPOBAHHOIO
kabnHeTa npegMeToB €CTEeCTBEHHO-Hay4yHoro uukna. B kabuHeTe usmkm
OOIMKHO OblTb Heobxoanmoe nabopaTopHoe obopyaoBaHWe AOf1s BbINOSIHEHUSA
YKa3aHHbIX B nporpaMmme Mo (u3MKe YYEeHUYECKMX MpakTuyeckux pabot u
AEMOHCTpaUnoHHoe obopyaoBaHue.



HdeMoHcTpaunoHHoe obopyaoBaHMe doOpMUpyeTca B COOTBETCTBUM C
MPUHLMNOM  MMHMMArbHOW [OCTAaTOMHOCTM M obecneyvMBaeT MNOCTAHOBKY
NEePEYnCNEHHbIX B MNporpamMme Mo uanke KIYeBbIX AEeMOHCTpauun ans
nccneaoBaHus  M3ydaemblX  SIBMIEHUA U MPOLIECCOB, AMMUPUYECKMX W
dyHAaMEHTanbHbIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHWI.

JTabopaTtopHoe ob6opyaooBaHne AOnd YYEHUYECKMX MpaKTU4eckux paboT
dopmMmupyeTcs B BUAE TEMATUYECKUX KOMMIIEKTOB 1 obecnevymBaeTcsl B pacyéTe
OQHOrO KOMMMEKTa Ha AByx obyyawwmxca. TemaTudeckne KOMMNIIEKTbI
nabopaTtopHoro obopyaoBaHust LOMKHbl ObiTb MOCTPOEHbl Ha KOMIMIIEKCHOM
MCMNONb30BaHUN aHaNoOroBbiX U LNPPOBLIX NPUBOPOB, a TaKKe KOMMbITEPHbIX
N3MepUTENbHbLIX CUCTEM B BUAE LUNPPOBLIX NabopaTopui.

OCHOBHbIMW LensaMn naydeHnsa pmsnkm B obem obpasoBaHnn ABNAOTCS:

e (opMMpOBaHME WHTEpEeCca W CTPEMMEHUA OBy4aloLWMNXCAa K HaydyHOMY
N3y4EeHUIO NPUPOAbl, Pa3BUTUE WX WHTENNEKTyanbHbIX U TBOPYECKUX
crnocobHocTen;

e pas3BuTME MNpeacTaBneHMn O  HaydyHOM  MeTode  MNO3HaHuA M
dhopMUpoBaHME UCCNEOBaTENbCKOrO OTHOLWIEHUSI K  OKpYXXatoLum
ABNEHUAM;

e (JOopMMPOBaAHME HAY4YHOrO0 MMPOBO33PEHUS KaK pesdyfnbTaTa M3yYeHus
OCHOB CTPOEHNSA MaTepumn 1 yHaaMeHTarnnbHbIX 3aKOHOB (OU3UKN;

e (OPMMPOBAHME YMEHUN OOBACHATL SBMEHUS C  MCMNOSMIb30BAHNEM
PM3NYECKNX 3HAHUIM N HAYYHbIX JOKa3aTeNbCTB;

e (opmMpoBaHME NpeacTaBneHnn O ponu OU3MKKU ONs pasBUTUA OpYrux
€CTECTBEHHbIX HAaYK, TEXHUKM U TEXHONOMMMN.

HocTmxeHne aTnx uenen obecnevymBaeTcs pelleHneM crnegyrowmx 3agad B

npouecce n3yyeHust Kypca ousmnkmn Ha ypoBHe cpegHero obuero obpasoBaHus:

e npuobpeTeHue cCUCTeMbI 3HaHWUK (o]) obwmnx  dpmsnveckunx
3aKOHOMEPHOCTSX, 3aKoHax, TeopusXx, BKNtoYas MEXaHUKY,
MONEKYNSAPHY0  (OU3NKY, SNEKTPOAMHAMUKY, KBaAHTOBYHD U3UKY U
3r1eMeHTbI aCTPOU3UKM;

e (JopMUMpPOBaHME YMEHUA TMPUMEHATb TEOPETUYECKNEe 3HaHuA Ans
00bsACHEHMST PM3MYECKMX $SABMAEHUA B Npupode W AN MNPUHATUSA
NPaKkTUYECKUX PeLLEHN B NOBCEAHEBHOWM XU3HW;

e OCBOEHME CrnocoboB pelleHnss pasfn4YHbIX 3afjay C SBHO 3afaHHOW
dom3ndeckon Mofenblo, 3agad, nogpasymeBalolmx camMoCToATENbHOEe
cosfaHue mnsndeckon Moaenu, agekBaTHOM YCNoBUAM 3a4auu;

e MOHWUMaHME (U3NYECKNX OCHOB M MPUHLUMNOB LEVNCTBUSA TEXHUYECKMX
YCTPOMCTB U1 TEXHOSTOrMYECKNX NPOLLECCOB, UX BIIUSIHUA Ha OKPYXXatoLLyto
cpeqy;

e OBNnageHue MeTofaMm CamMoCTOSTENbHOrO MaHNPOBaHNUS N NPOBEAEHUS
dU3nN4ecKnx IKCNEepUMEHTOB, aHanu3a u MHTepnpeTaunm nHopMaLum,
onpeaeneHnsa 4OCTOBEPHOCTU NOMyYEHHOro pe3ynbTaTa;

e CoO3gaHue yCroBui ans pa3BUTUS YMEHUI NPOEKTHO-
nccrnegoBaTenbCKOW, TBOPYECKON OEeATENBHOCTMW.



Ha wnsyyeHue cusmnkmn (6a3oBbli YpOBEHb) Ha YPOBHE cpedHero obuiero
obpasoBaHusa otBogmtca 136 vacos: B 10 knacce — 68 yacoB (2 yaca B Hegenw),
B 11 knacce — 68 4acoB (2 yaca B Hegento).

Mpeanaraembin B nporpamme no uamke nepeyeHb nNabopaToOpHbIX W
NpakTUYecknx paboT SBMSETCS PEKOMEHOOBaHHbIM, ydYuTenb genaet Bblbop

npoBegeHna nabopatopHbix paboT M OMbITOB C YYETOM MHAMBUAYAIbHbIX
ocobeHHoCcTen obyyatoLmxcs.



COOEPXAHUE OBYYEHUA
10 KINNACC

Pazpgen 1. ®u3uka u metoabl Hay4YHOro NO3HaHUA

®dusnka — Hayka O npupoge. HayyHble MeToabl MO3HAHUS OKpYXaroLlero
mupa. Ponb akcnepymeHTa u TeopuuM B NpoLecce MO3HaHMS NpuMpoabl.
OKCnepuMeHT B oM3KKe.

MopgenupoBaHue hu3nYeCcKnx ABNeHUn U npoueccoB. HayyHble rmnoTessbl.
dunsmyeckne 3akoHbl U Teopun. ['paHnLbl MPUMEHUMOCTUN (PU3NYECKMUX 3aKOHOB.
[MpuHUMN COOTBETCTBUA.

Pornb n mecto pmsnkm B OpMMPOBaHNN COBPEMEHHON HAaY4YHOW KapTUHbI
MUpa, B NpakTUYeCKon AesaTenbHOCTU Noaen.

LemoHcmpauyuu

AHarnoroBble M UUdPOBbIE U3MepUTENbHbIE MNPUBOPLI, KOMMBIOTEPHbIE
AaTUNKN.

Pa3pen 2. MexaHuka

Tema 1. KuHemamuka

MexaHunyeckoe apmxkeHne. OTHOCUTENBHOCTb MEXaHUYeCcKoro ABWXKEHUS.
Cuctema otcuéTta. Tpaektopus.

[MepemelleHne, CKOpOCTb (CpefHSAss CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U
yCcKOpeHne MaTtepuanbHOM TOYKWU, UX MNPOEKLUMM Ha OCU CUCTEMbI KOOPAWUHAT.
CnoxeHue nepemMeLLeHNin N COXEHNE CKOPOCTEMN.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsIMOfIMHENHoe ABuKeHue. [padumkn
3aBMCUMOCTM KOOPAWMHAT, CKOPOCTU, YCKOPEHUdA, MyTU U nepemMeLlleHus
MaTepuanbHON TOYKM OT BPEMEHMN.

CBoboaHoe nageHue. YckopeHne cBo6OAHOro nageHus.

KpnBonuHenHoe paBwxkeHue. [BmwKeHMe MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C NOCTOSAHHOW NO MOAYITH0 CKOPOCTbLI0. YTrnoBas CKOPOCTb, IMHENHas
ckopocTb. [eproa n yactota obpalleHus. LleHTpoCcTpeMuTenbHOE YCKOPEHME.

TexHn4Yeckne yCTponCcTBa W MpPaKTUYEeCKoe TMpUMEHEHME: CnnaoMeTp,
ABWXEHME CHapsaOoB, LEenHble U pEMEHHbIE Nepeaayn.

LemoHcmpauyuu

Mopaernb cuctemMbl OTCHETA, UINIOCTPALUUS KUHEMATUYECKUX XapaKTEPUCTUK
OBVKEHUS.

MpeobpasoBaHne ABUXKEHUI C UCMONb3OBAHNEM NPOCTbIX MEXAHU3MOB.

[MageHwe Ten B BO34yXe U B paspeXeHHOM NpOoCTpaHCTBe.

HabniogeHne aswxeHnsa Tena, OGpOLEHHOro nog YrfioM K FOPU3OHTY U
rOPM30HTanbHO.

N3mepeHne yckopeHus cBo6OAHOro nageHus.

HanpasneHne cKkOpoCTn Npu OBMKEHNN MO OKPY>KHOCTM.

YueHu4yeckuti akcriepumeHm, nabopamopHbie pabomal

N3yyeHne HepaBHOMEPHOro ABUXEHUS C LieSiblo onpenesieHns MrHOBeHHOM
CKOpPOCTW.



NccnepoBaHne COOTHOLUEHWA Mexay NyTaMu, NpOnaeHHbIMW Ternom 3a
nocrnegoBaTtefibHble paBHble MNPOMEXYTKM BpPEMEHW Npu PaBHOYCKOPEHHOM
ABWXEHUM C Ha4YaslbHOW CKOPOCTbLIO, PaBHOM HYIHO.

N3yyeHne OBMXEHNS apuka B BA3KOW XXUOKOCTM.

N3yueHne aBmxeHnsa Tena, 6poLLEeHHOro ropM3oHTanbHo.

Tema 2. [JuHamuka

MpuHuMn  oTHocuTenbHocTM [anunes. [lepBbln  3akoH  HbloToHa.
NHepuunanbHble cUCTeMbl OTCYETA.

Macca Tena. Cuna. MNMpuHuun cynepno3numm cun. Btopon 3akoH HbloToHa
Ana matepuanbHon ToYkU. TpeTun 3akoH HeloToHa Ans matepuanbHbIX TOYEK.

3akoH BceMupHoro TaroteHus. Cuna Tsxkectun. [lepBas KocMuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

TpeHne. Bugbl TpeHusa (NOKOS, CKOMbXEHUsl, KadeHusl). Cuna TpeHus.
Cyxoe TpeHue. Cuna TpeHusi CKONbXeHUs U cuna TpeHus nokosi. KoadpduumneHT
TpeHna. Cuna conpoTMBEHUS NPU ABMKEHUN Tera B XXUOKOCTU Unn rase.

[MocTynaTenbHOe 1 BpallaTenbHoOe ABMKeHne abConNTHO TBEPOOro Tena.

MOMEHT cunbl OTHOCUTENbLHO OCWU BpalleHuda. [nedo cunbl. Ycnosus
paBHOBeCUA TBEPLOro Tena.

TexHnyeckne yCTpoOUCTBa M NpakTUYecKoe npUMEHeHMe: MNOALLUMMHUKMN,
ABWXXEHNE NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcmpauuu

AsneHne nHepuuun.

CpaBHeHVe Macc B3anMOAENCTBYHOLMX TeN.

BTopown 3akoH HbtoTOHA.

N3mepeHune cun.

CrnoxeHue cun.

3aBMCUMOCTb CUNbI YNPYrocTn oT gedopmauuu.

HeBecomocTb. Bec Tena npu yCKOpeHHOM NogbEME U NnageHuu.

CpaBHeHMe cun TpeHUs NOKOS!, KAYEeHUST U CKOSTbXEHUS.

Ycnosusa paBHoBecust TBEpAOro Tena. Buabl paBHoOBeCUA.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3ydeHne aBmxkeHust Gpycka no HakImoHHOW NIIOCKOCTW.

NccnenoBaHne 3aBUCUMMOCTU CUIT YNPYrOCTU, BO3HUKAOLWIMX B MPYXUHE U
pe3nHoBoM obpasue, oT nx gedopmauuu.

WccnenoBaHne ycnosBun paBHOBECUA TBEPAOro Tefia, MMeKLWero ocb
BpaLLEeHus.

Tema 3. 3aKOHbI cOXpaHeHUsi 8 MexaHukKe

MMmnynbCc matepuanbHOW TOYKM (Terna), CUCTeMbl MaTepuarbHbIX TOYEK.
MMnynbC cunbl 1 M3MEHeHWe umnynbca Tena. 3akoH COXpaHEeHWs uMmMysrbca.
PeakTnBHOE ABWXEHME.

Pabota cunbl. MOLWHOCTb CUMBbI.

KuHeTnyeckaa aHeprus matepuanbHOW Touku. Teopema 06 M3MEHEHUU
KMHETUYECKOW 3HEepruu.

[MoTeHuwanbHasa SHeprus. [MoTeHumanbHas 9Heprus ynpyro
A0edOpMUPOBAHHOM  NPYXWUHbI. [loTeHuuanbHaa aHeprus Tena BONU3K
NOBEPXHOCTN 3eMIN.



[MoTeHuManbHble N HenoTeHuwanbHble  cunbl. CBA3b  paboThl
HenoTeHUMasibHbIX CUIT C U3MEHEHUEM MEXaHWUYECKOW 3HEePrum CuUcTembl Ten.
3aKOH COXpaHeHUs1 MexaHU4YeCKOn aHepruu.

Ynpyrvue n Heynpyrme CTONKHOBEHUS.

TexHnyeckne ycTpomcTBa U NpakTUYeCcKoe NpUMeHeHue: BOAOMET, KOMep,
MPY>XMHHbIN NMUCTONET, OBUKEHNE pakeT.

LemoHcmpauyuu

3aKOH coxpaHeHna nmnyrsibca.

PeaktnBHoe gBumxeHue.

[Mepexon NnoTeHuManbHOM SHEPTUN B KUHETUYECKYIO N 0BpaTHO.

YueHu4yeckuti akcnepumeHm, nabopamopHsie pabomal

N3yyeHne abCcontoTHO Heynpyroro ygapa C MOMOLLbK ABYX OOMHAKOBbIX
HUTAHbBIX MASTHUKOB.

NcenepoBaHne cBA3n paboTbl CUilbl C UISMEHEHNEM MEXaHUYECKOW dHeprum
Tena Ha npuMmepe pacTsXKeHUs pe3rHOBOro XryTa.

Paspen 3. MonekynsapHasa ¢pusmka n TepmoguHammka

Tema 1. OcHO8bI MOJIEKYJISIPHO-KUHeMuU4YecKoU meopuu

OCHOBHbIE MOMNOXEHNA MONEKYNAPHO-KUHETUYECKON TEOPUN U UX OMbITHOE
obocHoBaHue. BbpoyHoBckoe paswxeHuwe. Ouddysunsa. Xapaktep ABWKEHUS U
B3aMMOZeNCTBUS 4YacTul, BellectBa. Mogenn CTpoeHus rasoB, XUOKOCTEN WU
TBEPAbIX Tenl U OObACHEHME CBOMCTB BeLleCTBa Ha OCHOBE 3TUX Moenewn.
Macca u pasmepbl monekys. KonnyecTtso BewecTtsa. [NoctosiHHaa ABoragpo.

TennoBoe paBHOBecne. Temnepatypa U e€ wusMmepeHue. Llkana
TemnepaTtyp LUenbcua.

Mogenb wugeanbHoro rasa. OCHOBHOE YypaBHEHME  MOSEKynsapHO-
KMHETUYEeCKON Teopun npeanbHoro rasa. AbcontoTHas Temnepatypa Kak mepa
cpefHen KMHEeTMYEeCKOM SHeprum TennoBoro ABwXKeHna 4YacTtuy rasa. Llkana
Temnepatyp KenbBuHa. [a3oBble 3akoHbl. YpaBHeHMe MeHgeneeBa—
Knanenpona. 3akoH HanbToHa. M3onpouecchl B naeanbHOM rase ¢ NOCTOSIHHbIM
KonuyectBoM BewlecTBa. [padumyeckoe npeacrtaBneHMe  U30NPOLIECCOB:
n3oTtepma, n3oxopa, nsobapa.

TexHnyeckne YyCTpoMCTBaA W MNpaKTUYeCcKoe MpPUMEHEHUE: TepMOMEeTp,
BapomeTp.

LemoHcmpauuu

OnbITbl, AoKasblBaOWME AUCKPETHOE CTPOEHMEe BewecTBa, doTorpacdhun
MOSEKYN OpraHMYeCcKnX CoeguHEHNN.

OnbITbl MO AN AY3UN XKNOKOCTEN U ra3os.

Moaenb 6poOyHOBCKOro ABMXKEHUS.

Mogenb onbiTa LTepHa.

OnbIThI, AokasblBaloLme cylwiecTBoBaHue MEXMONEKYNAPHOro
B3aMMOOENCTBUA.

Mogenb, nnncTpupytoLwasa Npupoay AaBfeHns ra3a Ha CTEHKMU cocyaa.

OnbITbl, WNMCTPUPYKOLLUME YPaBHEHWE COCTOSIHUA WOeanbHOro rasa,
N30npoLecchl.

YueHuyeckul skcriepumeHm, nabopamopHsie pabomsi



OnpepneneHne macchl Bo3gyxa B KITaCCHOW KOMHaTe Ha OCHOBE U3MepeHui
06bEMa KOMHaTbI, AaBNEeHUA U TemnepaTypbl BO34yXa B HEN.

WccnepoBaHne  3aBMCUMMOCTM  MexXAdy — napamMeTpaMm  COCTOSIHUS
paspeXeHHoro rasa.

Tema 2. OcHo8bI MmepMOOUHaMUKU

TepmognHamuyeckasa cuctema. BHYTpeHHAS aHeprus TepMogmHamMmuyecKomn
cuctembl M criocobbl €€ wu3ameHeHus. KonuyectBo Tennotel u  paborta.
BHYTPEHHAA aHeprus OogHOATOMHOro uaearnbHOro rasa. Bugbl Tennonepegayu:
TENnnonpoBOAHOCTb,  KOHBEKUWUSA,  u3nydyeHne. YpaernbHass  TensIOEMKOCTb
BellecTBa. KonimyecTso TensnioThbl Npu Tensonepenaye.

MoHaTMe 06 aguabatHom npouecce. [lepBbii 3aKOH TEPMOANHAMUKMN.
[MpmeHeHne NepBOro 3akoHa TepMoguMHaMuKM K mnsonpoueccam. [pacunyeckas
UHTepnpeTauunsa paboTel rasa.

BTopoii 3akoH TepmogmMHamukn. HeobpaTMmocTb NpoLeccoB B NpUpoae.

Tennoeble  MawwuHbl.  [MpuHUMNBI  OENCTBMS  TEMMOBbIX  MaLUWH.
[MpeobpasoBaHna aHeprmm B TennoBbiX MawuHax. KoadpduumeHT nosesHoro
AenCcTBUs TennoBoM MalwuHbl. Lmkn KapHo u ero koadpduuueHT nosie3Horo
AeNCcTBUA. JKonornyeckme npobnemMbl TENTOIHEPTrETUKN.

TexHnyeckne yCTPOMCTBA W MNPaKTUYECKOEe nNpUMEHeHue: [Buratenb
BHYTPEHHErO CropaHusi, ObITOBOWN XONOAUMbHUK, KOHOULNOHED.

LemoHcmpauyuu

M3meHeHne BHYTPEHHEW 3Heprm Tena npu coBeplleHuMn paboTbl: BbIIET
npobkn 13 OyTbINKKM NOL AENCTBMEM CXaToro BO3dyxa, HarpeBaHue agupa B
naTyHHon Tpybke nyTém TpeHunsa (BMAEO4EMOHCTpaUUS).

M3meHeHne  BHYTPEHHeW  3Heprum  (TemnepaTypbl) Tena  npwu
Tennonepenave.

OnblT no aguabaTHOMY pacwupeHnto Bo3gyxa (OnblT C  BO3AYLIHbIM
OTHMBOM).

Mogenn napoBon  TypOuHbI, [OBuratenss BHYTPEHHEro cropaHus,
peakTUBHOro ApuraTensi.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3mepeHune yaenbHON TENSTOEMKOCTN.

Tema 3. AepecamHbie cocmosiHUs1 seujecmea. Pazoenie nepexoobl

MapoobpasoBaHune n KoHgeHcauma. VcnapeHne n knneHne. A6contoTHas U
OTHOCUTENbHAsA BIAXHOCTb BO3Ayxa. HacblweHHbIn nap. YagenbHaa TennoTa
napoobpasoBaHus. 3aBUCMMOCTb TeMNepaTypbl KUMEHNSA OT LaBfEHUS.

Teépgooe Teno. Kpucrannuyeckme wn amopdpHble Tena. AHM3OTpONUA
cBoncTB KpuctamnoB. Xugkue kpuctannbl. CoBpeMeHHble MaTepuarnsl.
[MnaBneHwne n Kpuctannusauus. YaenbHasa TennoTa nnasneHus. Cybnumaums.

YpaBHeHue TennoBoro banaHca.

TexHnyeckne yCTponUcTBa W MNpakTUYECKoe MNPUMEHEHME: TUTPOMETP W
NCUXPOMETP, KanopumeTp, TEXHOSIOMMN NOSTyYEeHNA COBPEMEHHbIX MaTepuanos,
B TOM YuMClie HAaHOMaTepPKUanoB, U HAHOTEXHOOMUM.

LemoHcmpauyuu

CBonctBa HacblLWEHHbIX Napos.

KnuneHwne npun NOHMWXEHHOM AaBneHUN.

Cnocobbl n3aMepeHusi BIaXXHOCTH.



HabntogeHne HarpeBaHus 1 NnaBneHns KPUCTanInM4eckoro BeLlecTsa.
[eMoHCTpauns KpucTannos.

YueHu4yeckuti akcnepumeHm, nabopamopHsie pabomasl

N3mepeHne oTHOCUTESTIbHOW BIaXXHOCTM BO3ayXa.

Paspgen 4. dnekrpoanHamumka

Tema 1. dnekmpocmamuka

onekTpusauua Ten. JAnektpudeckun 3apsag. [Ba Buaa anekTpuYecKux
3apsgoB. [1pOBOOHMKM, OUINEKTPUKM N MOMNYNPOBOAHUKU. 3aKOH COXpPaHEeHUs
3MeKTpMYeckoro 3apsaa.

Baaumopenctene 3apsgoB. 3akoH KyrnoHa. ToyeyHbl  3neKTpU4eCKUn
3apsg. dnekTpudeckoe none. Hanpshk€HHOCTb anekTpuyeckoro nosns. MpuHumn
Cynepnosvmummn 3neKkTpudecknx nonen. JIMHMM HanpPsHKEHHOCTU 3NEKTPUYECKOTO
nons.

Pabota cun oanektpoctatudeckoro nons. [lloTeHuman. PasHocTb
noteHumManoB. [1pOBOOHMKM W OUINEKTPUKA B  3MEKTPOCTAaTUYECKOM More.
AnanexkTpuyeckasa NPOHULAEMOCTb.

nekTpoémkocTb. KoHaeHcaTop. ONekTpOEMKOCTb NNOCKOro KoHAeHcaTopa.
OHeprus 3apsaXKeHHOro KoHgeHcaTopa.

TexHnyeckne yCTpoUCTBa M NpakTUYEeCKoe MNPUMEHEHMEe: 3NEeKTPOCKon,
9NEeKTpoOMETP, aneKkTpocTaTudeckas 3awimrta, 3asemneHue 3neKkTponpmnbopos,
KOHOEeHcaTop, KONMPOoBasbHbIN annapar, CTPYNHLIN NPUHTEP.

LemoHcmpauyuu

YCTPOMCTBO U MPUHLMN OENCTBUA SNEKTPOMETPA.

Bsanmogencreme HaanekTpmM3oBaHHbIX Ten.

ONeKTpMUYeCcKoe nosie 3aps>KeHHbIX Ten.

[MpOBOOHMKM B 3NIEKTPOCTATUYECKOM Mofe.

OnekTpocTaTMyeckasa 3aluuTa.

ANanexkTpukn B 3N1EKTPOCTaTUYECKOM rnore.

3aBNCMMOCTb 3SIEKTPOEMKOCTU MSIOCKOr0 KOHAeHcaTopa OT nnowaamn
NNacTWH, PaCCTOSAHNA MeXay HUMU N OUINEKTPUYECKON MPOHNLAEMOCTN.

OHeprna 3apsiKeHHOro KoHAeHcaTopa.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3mepeHne anekTpoEMKOCTM KOHAEeHcaTopa.

Tema 2. [locmosiHHbIU 3nekmpu4Yyeckull mokK. TOKu e pa3/Iu4dHbIX
cpedax

ONEeKTPUYECKMA TOK. YCNOBUSA CYLLECTBOBAHUS 3NEKTPUYECKOro ToKa.
NcTouHuku Toka. Cuna Toka. [1oCTOAHHbIN TOK.

HanpsiokeHue. 3akoH Oma ons ydacTtka uenu.

QnekTpuyeckoe conpoTuBrieHne. YaenobHoe CONpoTUMBIIEHWE BeLlecTBa.
[MocnepoBaTenbHOE, NapannensHoe, CMellaHHoe coeiNHEHNE NMPOBOAHMKOB.

Pabota oanektpuyeckoro Toka. 3akoH [Dxoyna—JleHua. MowHoOCTb
3NEKTPMUYECKOro ToKa.

ONeKkTpoaBMXKyLLast cura U BHYTPEHHEe COMpOTMBIIEHWE UCTOYHWKA TOKA.
3akoH Owma pgna nosHOM  (3aMKHYTOW) anekTpuyeckon uenun. KopoTkoe
3aMblKaHue.



ONEeKTpOHHaa  MpOBOAMMOCTb  TBEPAbIX  MeTannoB.  3aBUCUMOCTb
COMPOTUBIIEHNA METasoB OT TemnepaTtypbl. CBEPXNPOBOANMOCTb.

AneKkTpu4ecknin Tok B Bakyyme. CBOMCTBA 9NEKTPOHHbIX My4YKOB.

[MonynpoBOOHUKN. CobcTBeHHas n npuMmecHas NPOBOAUMOCTb
nonynpoBogHukoB. CBorcTBa p—n-nepexoa. [onynpoBOAHNKOBLIE NPUBOPLI.

OneKTpuYyeckKMn TOK B pacTBopax W  pacnnaBax 9neKkTpPornToB.
OneKkTponuTrnyeckas guccoumauus. AnNeKTponms.

OneKkTpuyeckun Tok B rasax. CamocCTosTENbHbIA U HECAMOCTOATENbHbIN
pa3psg. MonHus. Nnasma.

TexHnyeckne yCTpoOMCTBa W MpaKTUYEeCcKoe TMpUMEHEHWE: amnepmeTp,
BONbTMETP, peocTaT, WMCTOYHWKW TOKa, 9neKkTpoHarpeBaTesbHble npubopsl,
9NEeKTpooCBETUTENbHbIE NPUBOPLI, TEPMOMETP COMNPOTUBNEHUS, BaKyyMHbIN
avon, TepMUCTopbl U POTOPE3NCTOPLI, NOYNPOBOAHUKOBLIN AMO4, ranbBaHMKa.

LemoHcmpauyuu

N3mepeHne cunbl Toka U HanpshKeHus.

3aBNCMMOCTb COMNPOTMBIEHUA UMNUHAPUYECKMX MPOBOLHUKOB OT ASINHbI,
nnowagn nonepevyHoro cedeHns n matepuana.

CmellaHHoe coeiHeHne NPOBOAHUKOB.

[Mpsmoe wn3MepeHne anekTpoaBwxywen cunbl. KopoTkoe 3amblkaHue
rasibBaHMYECKOro aremMeHTa 1 oLeHka BHYTPEHHErO COMPOTUBIIEHMS.

3aBMCUMOCTb COMPOTUBIEHNSA MeTarnnoB OT TeMnepaTypbl.

[MpoBOAMMOCTb 3SIEKTPOSINTOB.

MckpoBon paspsg v npoBOAUMOCTL BO3ayXxa.

OAHOCTOPOHHASA NPOBOAUMOCTL Anoaa.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomsi

N3y4eHne cmeLlaHHOro coegmMHeHnsa pe3ncTopos.

N3mepeHne anekTpoaBMXKYLLEN CUMbl MCTOYHMKA TOKA U ero BHYTPEHHEro
COMPOTMBIIEHMS.

HabnogeHne anektponusa.

MexnpeameTHble CBSA3U

N3ydeHune kypca puaunkm 6asoBoro ypoBHsi B 10 knacce ocyLlecTBAsaeTCs C
YYETOM coaepXaTeSibHbIX MeXnpeaMeTHbIX CBSA3eN C KypcaMy MaTeMaTuKu,
Buonoruu, Xumun, reorpaun 1 TEXHONOTUN.

MexxnpedmemHbie MOHsSMuUSs, CBSA3aHHblE C U3y4YeHMEM METOLO0B Hay4yHOro
NO3HaHUSA: SABMEHWe, HayyHbIW PaKkT, rmnoTtesa, pusnyeckass BenuYnHa, 3aKOH,
Teopud, HabngeHNe, SKCNEPUMEHT, MOLENUPOBaHe, MOAESb, USMEPEHNE.

Mamemamuka: pelleHne CUCTEMbl YpPaBHEHWUW, JMHENHas QYHKUNS,
napabona, rmnepbona, ux rpadukn 1 CBOMNCTBa, TPUTOHOMETPUYECKME PYHKLMK:
CUHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUroHOMEeTpUYEeCcKoe
TOXOECTBO, BEKTOPbI U UX NPOEKLMN HA OCU KOOPAMHAT, CIIOXXEHNE BEKTOPOB.

buornozaus: mexaHn4eckoe ABMXEHNE B XXMBOW npupoae, andayams, ocmoc,
TennoobMeH  XMBbIX  OpraHuM3mMoB  (BuAbl  Tenmonepegayv, TensioBoe
paBHOBECUE), ANEKTPUYECKME SIBIIEHUS B XXMBOW NPUPOAE.

Xumusi: QUCKpPEeTHOe CTpOEeHMe BeLlecTBa, CTPOEHWEe aTOMOB M MOSEKy,
MOMnb BeLllecTBa, MOndpHas Macca, TenroBble CBOWCTBa TBEPAObIX Ten,
XWOKOCTEN W rasoB, 3ANEKTPUYECKMe CBOMCTBA METassioB, 3SIeKTponuTuyeckas
anccoumnauus, ranbBaHuka.



[eoepagbusi: BNaXHOCTb BO3ayxa, BETPbI, bapoMeTp, TEpMOMETP.

TexHornoaus: npeobpasoBaHne ABWKEHUI C UCTIONb30BaHNEM MEeXaHU3MOB,
YYET TPEeHUss B TEXHWKe, MNOALUUMHMKWU, WCMNONb30BaHWE 3aKOHa COXPaHEeHWUs
nMmnynbca B TexHuKe (pakeTa, BOAOMET W Apyrue), ABuraTenlb BHYTPEHHEro
cropaHus, naposasi TypouHa, ObITOBOW XONOAUNBbHUK, KOHOAULMOHEP, TEXHOMNOMMM
NONMy4YeHNss COBPEMEHHbIX MaTepuanoB, B TOM YuUCNe HaHomartepwuanos, WU
HaHOTEXHOMOrMK, anekTpocTaTuyeckas 3aluuTa, 3a3eMreHne anekTponpuoopos,
KCepokKc, CTPYUHBIN NPpUHTEP, anekTpoHarpeBaTernbHble npnGopsl,
3NeKTPOoOCBETUTENbHbIE MPUBOPBI, ranbBaHuKa.

11 KNACC

Pasgen 4. dnekrpoanHamumka

Tema 3. MazcHumHoe nosie. dnekmpomMazHUMHasi UHOYKUUSI

[MocTosiHHbIE  MarHuTbl.  B3aummogencTBme - MOCTOSIHHbIX — MarHUTOB.
MarHutHoe none. Bektop MarHuTHoW wHAYKUMK. [lpuHUKMN cynepnosuumm
MarHUTHbIX nonen. JIMHMKM MarHUTHOW WHAYKUMK. KapTuHa NUHUA MarHUTHOWM
NMHOYKUWKM NONSA NOCTOAHHBIX MarHUTOB.

MarHuTHOe nosie npoBOAHMKA C TOKOM. KapTuHa nuHUM WMHOYKUUK
MarHUTHOro Nons ASIMHHOIO MPSIMOro MPOBOAHMKA W 3aMKHYTOrO KOMbLIEBOrO
NpoOBOAHMKA, KaTyLWKn ¢ Tokom. OnbIT OpcTtena. Baanmogencrene npoBOAHUKOB
C TOKOM.

Cuna Amnepa, e€ moayrnb U HanpasneHue.

Cuna JlopeHua, eé moaynb W HanpasneHue. [BwxeHue 3apspPKeHHOWU
YacTuubl B 04HOPOAHOM MarHUTHOM norne. PaboTta cunbl JlopeHua.

fABneHve anekTpomMarHUTHOM WHAOyKUMKW. [lOTOK BeKTopa MarHUTHOW
MHOYKUMK.  ONEeKTpoABWXKYyLLAa cuna WHAYKUMW. 3aKOH 3MeKTPOMarHUTHOW
nHaykunn dapages.

BuxpeBoe anekTpudeckoe none. INeKTpPoABMXKYLLaa cura UHOYKUMK B
NPOBOAHMKE, OBUXYLLEMCS NOCTynaTenbHO B 04HOPOAHOM MarHUTHOM Mose.

Mpasuno JleHua.

MHOYKTMBHOCTb. fABNEeHMe caMouMHOYKuuK. OnekTpoaBuxXywasi cuna
CaMOMHAYKLNN.

OHeprust MarHUTHOrO MNOJIS KaTYLLKA C TOKOM.

OneKTpoMarHMTHoe norse.

TexHnyeckme yCTponucTBa UM MNpakTUYEeCcKoe MNPUMEHEHME: MNOCTOSAHHbIE
MarHuTbl, 3MNEeKTPOMarHuTbl, JNeKTpoABUraTeslb, YCKOPUTENU 3fieMeHTapHbIX
YacTuy, MHOYKUMOHHAsA nevb.

LemoHcmpauuu

OnbIT 3pcTeaa.

OTKNOHEHMEe 3NEKTPOHHOIO My4yka MarHUTHbIM NOMEM.

JINHUM MHOYKUMKM MArHUTHOrO Non4.

B3aumopgencTene AByx NpOBOAHMKOB C TOKOM.

Cuvna Amnepa.

HencTteue cunbl JlopeHua Ha MoHbI aneKkTponuTa.

ABrneHne anekTpPoMarHUTHOM NHOYKLUNN.

[Mpaswuno JleHua.



3aBMCUMOCTb 3MEKTPOABMXKYLLEN CUMbl MHOYKUWN OT CKOPOCTU M3MEHEHNS
MarHUTHOro NOTOKa.

ABneHne camonHOYKUNN.

YueHu4yeckuti akcnepumeHm, nabopamopHbie pabomal

N3y4yeHne mMarHMTHOro Nons KaTyLK/U C TOKOM.

NccnenoBaHne oencTeus NOCTOAHHOIO MarHMTa Ha pamMKy C TOKOM.

NccnepoBaHne sBNeHNS 3N1eKTPOMarHUTHOM MHAOYKLMWW.

Pa3pen 5. Kone6aHusi n BOnNHbI

Tema 1. MexaHu4eckue u ajilekmpoMazHUmMHbIe KonebaHus

KonebaTtenbHaa cuctema. CBoboagHble MexaHuyeckne konebanus.
"apmoHnyeckune konebanua. MNepuoa, yactoTa, amnnutyga U asa konebaHun.
[MPY>XUHHBbIN MaATHUK. MaTtemaTuyeckum MasiTHUK. YpaBHEHWE FapMOHUYECKUX
konedaHun. MNpeBpalleHne aHeprum nNpyu rapMoHNYECKUX KonedaHnsax.

KonebaTtenbHbln koHTYp. CBOGOAHbIE 3MEKTPOMarHUTHble KonebaHua B
noeanbHOM KonebaTenbHOM KOHType. AHanorms mexgy MexaHU4yeCKMMU U
3NIEeKTPOMAarHMTHbIMK KonebaHuamn. dopmyna TomcoHa. 3akOH COXpaHeHUs
9Heprum B ngeanbHoOM KonebaTenbHOM KOHTYpe.

MpeactaBneHne o] 3aTyxaroLmnx KonebaHusax. BblHy>XaeHHbIE
MexaHuyeckne konebaHmda. Pe3oHaHC. BbIHYXOeHHble 3neKTpOMarHUTHblEe
konebanus.

MepemeHHbIn  TOK. CuHycoupanbHbld NepemMeHHbin  TOoK.  MowHOoCTb
nepeMeHHoro Toka. AMNNUTYgHOEe W OEeNCTByoLWee 3HavyeHWe Cuiibl ToKa W
HaNPSPKEHNS.

TpaHcdopmaTop. MpounssoacTeo, nepegaya n notpebnexHune
9MIEKTPUYECKON  3HEprun.  DKONormyeckne  puckm nNpuv  NpPoM3BOACTBE
anekTpoaHeprn. KynbTypa MCNONb30BaHUA 3MEKTPOIHEPTUM B NOBCEOHEBHOM
KU3HW.

TexHnyeckne yCTpPOMCTBA W MpPaAKTUYECKOE MNPUMEHEHME: JNEKTPUYECKNN
3BOHOK, reHepaTop NepeMeHHOro Toka, IMHUM anekTponepeaau.

LemoHcmpauyuu

NccnenoBaHne napamMeTpoB KonedaTtenbHOM CUCTEMbI (MPYXUHHBIA UK
MaTeMaTU4YECKUA MasSITHUK).

HabnogeHue 3aTtyxarowmx konebaHun.

NccnenoBaHne CBOMCTB BbIHYXOEHHbLIX KoniebaHuin.

HabntogeHne pe3oHaHca.

CBobogHble anekTpoMarHMTHble KornebaHus.

OcuunnorpamMmbl (3aBUCUMOCTU CUMbl TOKa U HanNps>KeHUs OT BPEeMEHWN)
OS5 9NEKTPOMArHUTHbIX KonebaHui.

PesoHaHC npu nocnegoBaTenbHOM COEOMHEHUM pe3ncTopa, KaTyLUKu
WHOYKTMBHOCTM U KOHAEHCcaTopa.

Mopaenb NuHMM anekTponepeaayn.

YueHu4yeckuti akcriepumeHm, nabopamopHbie pabomal

MccnenoBaHne 3aBMCMMOCTM Nepuoga Marsbix KoriebaHum rpysa Ha HATK OT
AOJIMHbI HATU U MaccChbl rpysa.

MccneposaHne nepemMeHHOro Toka B Uenn Ku3  nocregoBaTeribHO
COEaVHEHHbIX KOHAEHCaTopa, KaTyLKn 1 pe3nctopa.



Tema 2. MexaHu4Yeckue u 3sieKmpomMaz2HUMHbI€ 80JIHbI

MexaHn4yeckne BOSIHbI, YCIroBUS pacnpocTtpaHenus. [lepuog. CKopocTb
pacnpocTpaHeHuss W AnvHa BOMHbl. [lonepeyHble U NPOAOSbHbIE BOJIHbI.
NHTepdepeHuma n audpakumsa MexaHM4eCKNX BOSIH.

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

ONeKTPOMarHUTHble BOJSHbI. YCMNOBUA U3NYYEHNA 3NEKTPOMarHUTHbIX BOJSTH.
BaanmHasa opmneHTauus BektopoB E, B, V B anektpomarHuTtHon BonHe. CBoncTea
9NIEKTPOMArHUTHbIX  BOSH:  OTpaXeHue,  npernomsieHne,  nonspusauus,
andppakums, nHTepgepeHumns. CKopoCTb dNeKTPOMarHUTHbLIX BOSIH.

LLikana anekTpoMarHUTHbIX BOSH. [puMeHeHne 3neKTpOMarHUTHbIX BOSH B
TEXHUKE U ObITy.

[MpunHUUNBLlI pagnoceasn n TenesngeHns. Pagnonokaums.

OIeKTPOMarHMTHOE 3arpsisHeHNE OKpyXXarLlen cpeabl.

TexHnyeckne ycTpoMCTBa W NpakTUYECKOe MPUMEHEHNE: My3blKalibHble
WHCTPYMEHTbI, YNbTpa3ByKOBasi AWarHOCTUKa B TEXHUKE W MeauuuHe, pagap,
pagvonpuéMHUK, TeneBmsop, aHTeHHa, TenedoH, CBY-neyb.

LemoHcmpauyuu

O6pasoBaHue 1 pacnpocTpaHeHue nonepeyHbIX U NPOLOMbHbIX BOSH.

Konebnowieecs TeNno kak ICTOYHUK 3BYKa.

HabnogeHne oTpaxeHna n nperioMneHns MexaHn4eCcknx BOSH.

HabnogeHne nutepgepeHunmn n andpakumm MexaHM4eCKnx BOJSH.

3BYKOBOW pe30HaHC.

HabniogeHne cBA3M FPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnMTygon U
yacTtoTon KonebaHun.

NccnepoBaHne  CBOWCTB — 9MIEKTPOMArHUTHbIX — BOJSIH:  OTpakeHue,
npefioMmneHne, nonapusaums, andpakuma, nHTepgepeHums.

Tema 3. Onmuka

feomeTpuyeckas ontuka. [lpsMonuHeENHoe pacnpocTpaHeHne cBeTa B
ogHopoaHown cpefe. Jlyd ceeTa. ToYyeyHbI UICTOYHUK CBETA.

OTpaxeHune ceTa. 3akoHbl OTpakeHus ceeTa. [locTpoeHne nsobpaxeHumn B
NAOCKOM 3epKarne.

MpenomneHne cBeTa. 3akoHbl npenomneHna ceeTa. ABGCOMIOTHLIN
nokasaTenb npenomnenus. lNonHoe BHyTpeHHee oTpaxeHue. NpeaensbHbin yron
MOJSTHOrO BHYTPEHHENO OTPaXXEHUS!.

Ancnepcus ceeta. CnoxHbeln coctaB 6enoro ceeTa. LiBeT.

Cobupatowme wn pacceuBarolme nuH3bl. ToHKas nuH3a. PoKycHoe
pacCTosiHME M ONTMYeckas curia TOHKOW NWH3bI. [TocTpoeHne mnsobpaxeHun B
cobuparowmx n paccemBaromx nmH3ax. Popmyna TOHKOM NUH3bI. YBenuieHue,
AaBaeMoe JTIMH30N.

Mpenenbl NPUMEHNUMOCTU reOMETPUYECKON ONTUKMN.

BonHoBass ontuka. WHTepdepeHuma ceeTa. KorepeHTHble WCTOYHUKM.
Ycnosust HabnwogeHns MakCMMyMOB UM MUHMMYMOB B UHTEPdEPEHLMOHHOM
KapTUHE OT ABYX CMH(A3HbIX KOrepPeHTHbIX MCTOYHUKOB.

Oudpakumsa ceeta. OudpakunmoHHas pelléTtka. Ycrnosue HabnoaeHus
rMaBHbIX MakCMMyMOB Npu nageHUn MOHOXpPOMAaTUYEeCKOro cBeTa Ha
ONPaKLMOHHYHO PELLETKY.

MNonspusauna ceeTa.



TexHnyeckne yCTpoOMCTBaA M MpakTU4Yeckoe MNpUMEHEHME: OYKku, nyna,
doToannapar, NPOEKUMOHHbLIN annapaT, MWKPOCKOr, TeriecKon, BOSIOKOHHas
onTuka, AndpakumoHHas peweTka, nondapous.

LemoHcmpauyuu

[MpsMonnHenHoe pacnpocTpaHeHue, OTpaXKeHue W npesioMmrieHne cseTa.
OnTunyeckue npndopsbl.

[MonHoe BHYTpeHHee oTpaxeHue. Mogenb ceeToBoaa.

NccnepoBaHne CBOMCTB M300paxXeHn B NMH3aXx.

Mogenun mukpockona, Teneckona.

HabntoaeHne nHtepdepeHummn ceeTa.

Habntoaenne gudpakummn ceeTa.

HabntogeHne gucnepcun ceeta.

[MonyyeHne cnekTpa C NOMOLLLIO NPU3MBbI.

[Mony4eHune cnekTpa ¢ NOMOLLbI ANPPAKLNOHHOW PELLETKM.

HabntogeHne nondapusauum ceeTta.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3mepeHne nokasatensa npenomMmeHnsa ctekna.

NccnenoBaHmne cBOMCTB M300paXkeHn B NiMH3ax.

HabntogeHue gucnepcun ceeTa.

Pazpgen 6. OcHoBbI cneuanbHOU TeOPUN OTHOCUTENBLHOCTH

MpaHuubI NPUMEHUMOCTM Kraccu4eckom MeXaHMUKWN. MocTynathbl
crneumanbHOM Teopun OTHOCUTENbHOCTU: WMHBAPWAHTHOCTb MOAYNS CKOPOCTU
cBeTa B Bakyyme, NPUHLUNN OTHOCUTENbHOCTN QMHLUTENHA.

OTHOCUTENBHOCTL  OOHOBPEMEHHOCTW.  3amensieHMe  BpeMeHn U
COKpallleHNe OnNuHbI.

OHeprna n NMNynbC penaTUBUCTCKOM YacTuLbl.

CBsA3b Maccbl C 9HeprMerm WM MMNYNbCOM PENATUBUCTCKOM YacTuubl.
OHeprns nokos.

Paspgen 7. KeaHToBasi msmnka

Tema 1. AnemeHMbI KBaHMOBOU ONMMUKU

®doToHbl. Popmyna [MnaHka cBSA3W 3JHeprum (PoToHaA C €ero 4acToTOW.
OHeprus n Mynbc PoToHa.

OTkpbiTe n uccnepoBaHne doToadpdpekta. Onbitl A. . Ctonetosa.
3akoHbl hoToahdekTa. YpaBHeHME InHWTENHA Ana doToaddekTa. «KpacHas
rpaHuua» potoaddekTa.

[aBsneHune ceeta. OnbiThl 1. H. Jlebepesa.

XmMmnyeckoe OencTemne ceeTa.

TexHnyeckme yCTpOMCTBA WU NPaKTUYECKOE MNPUMEHEHME: (POTOINEMEHT,
doToagaTumK, conHevHaa batapes, cBeToAnoL4.

LemoHcmpauuu

®oTO3hGEKT HA YCTAHOBKE C LIMHKOBOW NIIaCTUHOMN.

MccnepoBaHue 3akOHOB BHeLWWHEro poToaddekTa.

CseToanoga.

ConHe4vHaa 6aTapes.

Tema 2. CmpoeHue amoma



Mopaenb atoma TomcoHa. OnbiTbl Pe3epdopaa no paccesiHU a -4acTtul,
[MnaHeTapHaa mopens atoma. [loctynatbl bopa. W3nyyeHve n nornoweHue
OTOHOB Mpu nepexoge atoMa C OOHOIMO YPOBHA 3Heprun Ha apyron. Buabl
cnekTpoB. CNekTp ypOBHEN 3Heprum atoma Bogopoaa.

BonHoBble cBonctBa 4actuu. BonHbl ge bponnda. KopnyckynspHo-
BOJTHOBOM Ayanunam.

CnoOHTaHHOE 1 BbIHYXOEHHOE U3ry4vyeHue.

TexHn4Yeckne yCTpoMcTBa U MNpakTUYecKoe MNPUMEHEHUE: ChNEKTPasbHbIN
aHanms (cnekTpockomn), nasep, KBAHTOBbIN KOMMNbIOTEP.

LemoHcmpauyuu

Mopgenb onbiTa Pe3epdopaa.

OnpepeneHune anuHbl BOMHbI Nlasepa.

HabnogeHne nuHenyaTtbix CNEeKTPOB U3NYYEHUS.

Jasep.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

HabnogeHne nuHenyaToro cnekrpa.

Tema 3. AmomMHoe s10po

OKCNepUMEHTbI, [OKa3blBaloLlne CrOXHOCTb cTpoeHus sapa. OTkpbiTve
pagnoaktmpHoctTn. OnbiTbl  Pe3epcdopoa  no  onpegeneHnio  coctaea
pagvoakTMBHOIO umsnyveHnsa. CeonctBa anbda-, 6erta-, ramma-usnyyeHus.
BnusHue pagMoakTMBHOCTM Ha XMBbl€ OpraHM3Mbl.

OTKpbITME NPOTOHA U HeuTpoHa. HykrnoHHaa mopenb agpa [enseHbepra—
MBaHeHko. 3apag agpa. Maccosoe yucno sapa. N3oTtonbl.

Anbda-pacnag. ONeKTPOHHbIA W MNO3UTPOHHLIM GeTa-pacnaag. [amma-
n3nyyeHne. 3aKOH pagnoakTMBHOroO pacnaga.

OHeprusi CBA3M HYKINOHOB B aape. AaepHble cunbl. [ledekT macchl agpa.

AnepHble peakumn. leneHne n cuHTEs saep.

AnepHbin peakTop. TepmMosigepHbI cuHTe3. [lpobnembl M NepcnekTuBbI
AOEPHON SHEPreTUKnU. JKONOrMYeckne acnekTbl SAepPHON SHEPreTUKN.

onemeHTapHble YacTtuubl. OTKpbITUE MNO3UTPOHA.

MeToabl HabnAeHNA N perncTpaumm aneMeHTapHbIX YacTul,.

dyHOaMeHTanbHble B3anmMonencTeus. EOMHCTBO pM3NYECKOM KapTUHBbI
Mupa.

TexHnyeckne yCTponcTea u npaktnyeckoe npuMeHeHne: 4o3nMeTp, kKamepa
BunbcoHa, agepHbIn peakTop, aToMmHast bomba.

LemoHcmpauyuu

CYETUYMK NOHU3MPYIOLLMX HYacTuL,.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

WccnenoBaHme TpekoB YacTuy, (MO roToBbIM ooTorpadusm).

Pasgen 8. 3nemeHTbI aCTPOHOMUU U aCTPOPU3UKN
OTanbl pas3BUTUA actpoHomuu. [lpuknagHoe U MUPOBO33pPEHYECcKoe
3Ha4YeHne acTPOHOMUN.
Bua 3BésgHoro HeGa. Co3Be3aus, sipkue 3BE3[bl, NnaHeTbl, UX BUAUMOE
OBWXXEHNeE.
ConHeyHasa cuctema.



ConHue. ConHeyHas akTMBHOCTb. MCTOYHMK aHeprum ConHua u 3BE3f.
3BE3abl, X OCHOBHbIE XapaKTepUCTUKU. [dunarpamma «cnektpanbHbli Kracc —
CBETUMOCTb». 3BE3Abl rMaBHOM NocrnegoBaTenbHOCTU. 3aBMCUMOCTbL «Macca —
CBETUMOCTb» AJ1F 3BE3[ rMaBHOW nocnegoBaTesibHOCTU. BHyTpeHHee cTpoeHune
3B€34. CoBpeMeHHble NpeaCcTaBneHnsa 0 NPoucxoxaeHnn n aponoummn ConHua u
3BE3M. OTanbl XXU3HW 3BE3A.

MneyHbin MyTb — Hawa [anaktuka. lNMonoxeHne n gswxeHne CornHua B
ManakTuke. Tvnbl ranaktuk. Pagnoranaktnkn u kBasapbl. YépHble Ablpbl B sapax
ranakTuk.

BceneHnas. PacwupenHne BceneHHon. 3akoH Xabbna. Pasberanue
ranaktuk. Teopusa bosnblioro B3pbiBa. PennkrtoBoe nanyyeHue.

MacwTabHas cTtpykTypa BceneHHon. MeTtaranakTtuka.

HepeluéHHble npobnembl acTPOHOMUMN.

YueHuyeckue HabnodeHus

HabnogeHnst HEBOOPYXXEHHBLIM r1a30M C UCMONb30BaHNEM KOMMbIOTEPHbIX
NPUIIOXKEHUN Ans onpeneneHns NoNnoXeHNa HebeCHbIX 0O bEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHble co3Be3ansa CeBepHOro nonywapus n apkue 3Béaabi.

HabniogeHus B Teneckon JlyHbl, nnaHet, Mne4dHoro MNyTtn.

O6ob6warowee NnoBTOpeHNe

Ponb u3Mkn ©n acTtpoHOMUM B IKOHOMUYECKOM, TEXHONOMMYECKOMN,
couManbHOM M 3TUYECKOW chepax OesTEeNbHOCTU 4YerioBeka, pofib U MecTo
dU3MKM N acTPOHOMUM B COBPEMEHHOM HAy4YyHOM KapTUHE Mupa, posib
domsndeckon Teopum B opMUPOBAHUM NpeacTaBfieHnn O PU3NYECKoU KapTuHe
MuUpa, MeCTO (uU3NYeckon KapTuUHbl MuUpa B OOLEeM psagy COBPEMEHHBIX
€CTECTBEHHO-HaY4YHbIX NPeAcTaBreHnn 0 Npupoae.

MexnpeameTHble CBSA3U

N3ydeHne kypca punamnkn 6a3oBoro ypoBHs B 11 knacce ocyllecTBngaeTcs ¢
YYETOM CcOAepXKaTENbHbIX MEXNPEOMETHbIX CBSA3EM C KypcaMu MaTeMaTuKu,
Buonornu, Xxmumumn, reorpadum n TEXHONOIMN.

MexxnpeOmemHbie MoHSAMuUSs, CBSA3aHHbIE C U3y4YeHeM METOLOB Hay4HOro
No3HaHWUA: sBNeHne, HayyHbl qakT, rmnoTesa, pusnyeckas BefininHa, 3aKkoH,
Teopus, HabngeHNe, SKCNEPUMEHT, MOAENNPOBaHMNE, MOAESb, UBMEPEHME.

Mamemamuka: pelleHne CUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKNe
YHKLUNKN: CUHYC, KOCUHYC, TAHIFEHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE
TOXOECTBO, BEKTOPbl U UX MPOEKUUM Ha OCKM KOOpAMHAT, CIIOKEHWE BEKTOPOB,
NpOn3BOAHbIE 3NEMEHTapPHbIX (YHKUWK, MpU3HaKM nogobusa TpeyronbHUKOB,
onpegeneHune nrowaaun nnockux puryp n oobéma Tten.

buonozausi: aneKkTpudeckme SBMNEHUS B XMBOW npupoae, konebdaTtesnbHble
ABWXEHUS B XXMBOW Npupoae, onTUYeckne ABMEHNS B XXMBOW Npupoae, AencTane
pagnaunmn Ha XX1Bble OpraHn3Mbl.

Xumusi: CTPOEHMe aToMOB W MOMEKYS, KpucTannuyeckast CTpyKTypa
TBEPObLIX Ten, MexaHu3Mbl O00pa30oBaHUS  KPUCTANNIMYECKOW  PEeLUETKW,
CheKTpanbHbIN aHanms.

[eoepacpusi: MarHuTHble nonca 3emnn, 3anexu MarHUTHbIX pya,
dOTOCBEMKA 3€MHOM MOBEPXHOCTU, NpeackasaHne 3eMneTpsiCeHun.

TexHonozaus: NUHUM anekTponepenay, reHepatop MEePEMEHHOro TOKa,
anekTpoasuraTenb, MHAYKUMOHHAA nedb, pagap, paguonpuémHuk, Tenesusop,



aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbIV annapaT, BOMIOKOHHAA ONTUKa,
cornHe4yHas GaTtapes.



NMINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbBI MO ®U3UKE
HA YPOBHE CPEOHEIO OBLUEINO OBPA3OBAHUA

OcBoeHune yyebHoro npeameta «dPusmka» Ha ypoBHe cpegHero obuiero
obpasoBaHusa (6a30BbIN YPOBEHbL) OOMKHO 06ecneunTb AOCTUXKEHME CreayHoLLmX
NIMYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 0Opa3oBaTernbHbIX pe3ynbTaToB.

JINYHOCTHDbIE PE3YJIbTATbI

JInyHOCTHbIE pe3ynbTaTbl 0OCBOEHMS Yy4vebHoro npegmetra «Pusmkar
OOJDKHbI oTpaxaTb rOTOBHOCTb n CNocoBHOCTb obyvaroLmxcs
PYKOBOACTBOBATbLCA CHPOPMUPOBAHHOM BHYTPEHHEN MNO3ULMEN  JNIMYHOCTW,
CUCTEMOWN LIEHHOCTHbIX OpUEHTaUMN, MNO3UTUBHbLIX BHYTPEHHUX YOexaeHun,
COOTBETCTBYIOLWNX  TPaOULMOHHLIM  LIEHHOCTSIM  POCCUMACKOro  obuiecTBa,
pacluMpeHne >XU3HEHHOro OnbiTa W onbiTa AeATenbHOCTM B npolecce
peanusauum OCHOBHbIX HanpaBfieHU BOCMUTATESIbHOM OeATEeNbHOCTU, B TOM
yucne B 4YacTu:

1) rpaxxgaHCcKoro BoCnuTaHus:

C(POPMMPOBAHHOCTL rpaX4aHCKOW Mo3uumm oby4yaroLlerocs Kak akTMBHOroO
N OTBETCTBEHHOIO YSfieHa POCCUNCKOro obLLecTBa;

NPUHATME  TPaOUUMOHHBIX  ObLLeYenoBeYeCKUX YMaHUCTUYECKUX U
AEeMOKPaTU4ECKNX LLleHHOCTEN;

rOTOBHOCTb BECTU COBMECTHYIO AEATESNIbHOCTb B MHTEpPEecax rpaxgaHCKoro
obulecTBa, y4acTBoBaTb B CaMmoynpasfieHMM B 06pa3oBaTesibHON opraHu3aLmu;

yMeHVe  B3auMogenCcTBoBaTb C  coumarnbHbIMWU  MHCTUTYTamMn B
COOTBETCTBUM C UX (PYHKLMNAMMU N HA3HAYEHUEM;

rOTOBHOCTb K 'YyMaHUTapHOW U BONTIOHTEPCKON OEATENBbHOCTY;

2) NnaTPUOTUYECKOro BOCNUTaHUA:

chopMUPOBAHHOCTb POCCUNCKOWN rpaxgaHckom WOEHTUYHOCTN,
naTpnuoTmM3ma;

LEHHOCTHOE OTHOLIEeHME K rocygapCTBEHHbIM CUMBOMAM, LOCTUXEHUAM
POCCUNCKNX YYEHBIX B 00NacTn uU3nkn 1 TEXHUKMK;

3) AYXOBHO-HPaBCTBEHHOI0 BOCMUTAaHUA:

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMUS, ATUYECKOro NoBEAEHUS;

CNocoBHOCTb OLeHMBaTb CUTyaUM0 M MPUHUMATb OCO3HaHHbIE PeLLEHNS,
OPVEHTUPYSCL HA MOpasibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM 4YuCrie B
AEeATENIbHOCTN YYEHOrO;

OCO3HaHWe NMUYHOro BKraja B MOCTPOEHNE YCTONYMBOro ByayLuero;

4) 3CTEeTUYECKOro BOCNUTaHUSA:

aCTeTMYecKoe OTHOLIEHMEe K MUpPY, BKMOYas 3OCTETUKY  Hay4HOro
TBOpYECTBa, Npucywero onsn4eckomn Hayke;

5) TpyAOBOro BOCNUTaHUA:

WMHTEpeC K pasnunyHbiM cdepam npodeccnoHanbHON AeATENbHOCTU, B TOM
yncne CBA3aHHbLIM C (PU3MKOM U TEXHUKOW, YMEHWEe coBepllaTb OCO3HaHHbIN
Bolbop Oyayuien npodeccum u peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE
nnaHbl;



rOTOBHOCTb M CNOCOBHOCTbL K 06pasoBaHMio U camoobpasoBaHMo B obnactu
PU3MKM Ha NPOTKEHNN BCEMN XKUIHMU;

6) 3KONMOrn4ecKoro BOCNUTaHUA:

C(hOPMMPOBAHHOCTb 3KONIOMMYECKOM KyNbTypbl, OCO3HaHMEe rnobanbHoro
XapakTepa 3Konorn4eckux npodnem;

nraHMpoBaHWE W OCYLLUECTBIEHWE OENCTBMA B OKpyXalllen cpege Ha
OCHOBE 3HaHMs Lenen yCTonYnBoro pasBnTust YeroBe4eCcTBa;

pacluMpeHne onbitTa OeATENbHOCTM 3KOMOMMYEeCKOW HamnpaBfieHHOCTU Ha
OCHOBE UMEKLLNXCS 3HAHUW N0 PUBKKE;

7) LEHHOCTN Hay4YHOro NO3HaHus:

ChOpMMPOBAHHOCTE MMPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO PasBUTUA (PU3NYECKON HAYKMU;

OCO3HaHME LEHHOCTU Hay4YyHOM AeATEeNbHOCTW, FOTOBHOCTb B MpoLecce
n3ydyeHmss  OU3MKM  OCYLLECTBMATb  MNPOEKTHYI U MUCCNeaoBaTeNbCKYHo
AEATENbHOCTb MHANBMAYANbHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbI

No3HaBaTenbHble YHUBepcCanbHble y4eOHble AeMCTBUA
BasoBble noru4yeckune encTBus:

camocToATenbHO  opMynupoBatb UM akTyanu3ampoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpefenaTb Uenn AesaTenbHOCTW, 3adaBaTb NapamMeTpbl U KpUTepum mx
OOCTMKEHUS;

BbIABMIATb 3aKOHOMEPHOCTM U NPOTUBOPEYMA B paccMaTpuBaeMbiX
PU3NYECKMX SABMEHUSX;

pa3pabaTtbiBaTb NnaH peweHns npobnemMbl C yY4ETOM aHanu3a UMerLmXCcs
MaTepuarbHbIX U HeMaTepuarbHbIX PeCypCoB;

BHOCUTb KOPPEKTMBbI B OEATENbHOCTb, OUEHMBATb COOTBETCTBUE
pe3ynbTaToB LensaM, OLueHUBaTb PUCKN NOCNeCTBUN OAeATESNIbHOCTY;

KoopauvHMpoBaTb W  BbINOMAHATL paboTy B  YCNOBUSIX  peanbHOro,
BUPTYanbHOIro U KOMOMHMPOBAHHOIO B3aMMOLENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLMIEHME NPU PELLEHNN XN3HEHHbBIX NPpobnem.

Ba3oBble nccnepgoBatenbCkue 4EUCTBUA:

BfageTb Hay4YyHOW TEPMWHOMOIMEN, KIMOYEBBLIMU MOHATUAMW U MeTodamMu
dun3snyeckon Hayku;

BNnageThb HaBblKaMW y4yebHo-nccrnegoBaTenbCKon n NPOEKTHON
pgeatenbHocTM B obnactm  u3nMKM, CNOCOBGHOCTBIO U FOTOBHOCTBI K
CaMOCTOATENIbHOMY  MOMCKY  MEeTOOOB  pelleHuss  3agad  PM3N4ecKoro
coaepaHusl, MPUMEHEHMIO PasfnNMUYHbIX METOAO0B MNO3HAHUS;

BNnageTb BuAAMU [OeATENbHOCTM MO MOSIyYEHUIO HOBOMO 3HaHWs, €ro
WHTepnpeTauun, npeobpasoBaHNO U MPUMEHEHUID B pPasfUYHbIX Y4YEeOHbIX
CUTyaumax, B TOM Y1cne npu cosgaHnm y4ebHblX NpoekToB B 0651aCTU OU3UKK;

BbIABMIATb MNPUYMHHO-CIEACTBEHHbIE CBA3WM W akTyanu3aupoBaTtb 3ajady,
BblABUraTb rMNOTe3y €€ peLleHusi, HaxoauTb aprymMeHTbl A1 JoKasaTeNbcTBa
CBOUX YTBEPXKOEHUN, 3aaBaTb NapaMmeTpbl N KPUTEPUN peLleHNs;



aHanuampoBaTb [MOSfyYeHHble B XO4e pelleHus 3ajaun  pesynbTaThl,
KPUTUYECKM OLleHMBaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHNE B HOBbIX
YCIOBUSX;

cTaBuTb M popmynupoBaTb COOCTBEHHble 3agayn B obpasoBaTefibHOW
AEeATeNIbHOCTU, B TOM YnUCIe NPU U3yYeHUN OU3UKK;

AaBaTb OLEHKY HOBbIM CUTYyaLMsM, OLeHMBaTb NPUOBPETEHHbBIN OMbIT;

yMeTb MNEepeHOCUTb 3HaHUA No Uuanke B MNpPaKTUYeCKylo obnacTb
XN3HeLeATeNbHOCTY;

yMeTb UHTErPUPOBaTh 3HAHUSA U3 pa3HbiX obnacTen 3HaHuK;

BblABUraTb HOBblE MAaen, npeanaratb OpurMHarnbHble NOAXO0Abl N PeLLEHNS;

cTaBuTb NpobnemMbl 1 3agayum, Aonyckarowme anbTepHaTUBHbIE peLLleHUs.
PaboTa ¢ nHdopmauuemn:

BNafeTb HaBblKaMu NOSTydeHUs MHpopMauum pusnyeckoro cogepxaHuns mns
WCTOYHWKOB pasHbIX TUMOB, CaMOCTOSATESIbHO OCYLLECTBMIATbL MOWUCK, aHanus,
cucTtemaTu3aumio M MHTepnpeTaumio MHpopMauum pasnnyHbiX BUOOB U DOPM
npegcrasneHns;

oLeHMBaTb JOCTOBEPHOCTb MHGOpMaLuuu;

ncnomnb3oBaTtb CpeactBa  WMHMOPMALMOHHBIX W KOMMYHUKALWUOHHbIX
TEXHOSIOMNA B pPEeLUEHUN KOMHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHnU3auMOHHbIX
3agad c cobniogeHnem TpeboBaHWN 3ProOHOMUKWN, TEXHUKM ©Be30nacHOCTH,
TMrneHbl, pecypcocbepexeHns, npaBOBbIX W 3TUYECKMX HOPM, HOPM
MHdOpMaLMOHHOM 6e30nacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro cogepXaHusi B pasfnuyHbiX dpopmaTax C
Y4ETOM HasHayeHus UHdopmaumMm WU UeneBon aygutopun, Bblbupas
onTUMarnbHyt0 opMy NpeacTaBrieHns U BU3yanusauuu.

KoMMyHuKaTUBHbIE YHUBEpCcanbHble y4eOHble 4eNCTBUA:

OCyLLEeCTBNATL 0OWeHNne Ha ypokax U3NKW U BO BHEYPOYHOW
NEeATENbHOCTY;

pacrno3HaBaTb NPeanoCbIIKA  KOHMISIMKTHbIX  CUTyaunmm W cMmsaryaTb
KOHQOIUKTBI,

Pa3BEPHYTO M NOMMYHO M3NaraTb CBOK TOYKY 3PEHUS C MCMNONb30BaHUEM
S13bIKOBbIX CPEACTB;

NOHUMAaTb N UCMONb30BaTh NPenMyLlecTBa KOMaHAHON U MHAUBUAYAITbHOM
paboThl;

BblOupaTb TeMaTuKy U MeTOoAbl COBMECTHbIX OEWCTBUM C YYETOM OOLLMX
WHTEPECOB N BO3MOXXHOCTEN KaXKOoro YneHa KonnekTtmea;

npuHUMaTb LUenn COBMECTHOW [eATenbHOCTW, OpraHu3oBbiBaTb W
KOOpAUHMPOBATb AEWUCTBUS MO €€ LOCTMKEHWUIO: COCTaBnATb MNfaH AeWCTBUN,
pacrnpegendartb ponM C YYETOM MHEHUMA Y4acCTHUKOB, oOcyXaaTb pesynbTaTbl
COBMeCTHON paboTsbl;

OLeHMBaTb Ka4yeCTBO CBOEro BKMada WM KaXOoro y4vacTHMKa KoMaHObl B
obLwmnin pesynbTaT Mo paspaboTaHHbIM KPUTEPUSAM,;

npeanaraTtb HOBblE€ MNPOEKTbl, OLUEHMBaATb WMOEN C NO3NLUUMA HOBU3HbI,
OPUTMHaNbLHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBNATb MO3UTUBHOE CTpaTernyeckoe noBedeHne B pPasfnYHbIX
CUTyaumax, NposiBNATbL TBOPHECTBO M BOOBpaxeHune, ObiTb MHULNATUBHbIM.



PerynaTuBHble yHUBepcanbHble y4eOHble AeUCcTBUA
CamoopraHusauums:

CaMOCTOATENIbHO  OCYLLECTBNATb MNO3HaBaTENbHYO OEATEeNbHOCTL B
obnactm u3MKM Kn  acTpoHOMUW, BbISABAATL Npobnembl, CTaBUTb U
dopmynupoBaTb COGCTBEHHbIE 3a4auu;

CaMOCTOSATENIbHO COCTaBNATb MiaH pelleHnsl pacHETHbIX U Ka4eCTBEHHbIX
3agad, NnaH BbINOSIHEHMA MpaKTMYeckon paboTbl C YYETOM UMERLMXCH
pecypcoB, COOCTBEHHbLIX BO3MOXXHOCTEN U NPEANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaUUsM;

pacLMpATb pamMku y4ebHOro npegmMmeTa Ha OCHOBE NIMYHbIX NPeanOYTEHUN;

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

oLeHnBaTb NPUOBPETEHHDBIN ONbIT;

crnocobcTBoBaTb (POPMUMPOBAHUIO WU MPOSIBEHUIO apyauuum B obnactm
d13MKK, NOCTOSHHO NOBbILWATL CBOW 0Opa3oBaTeSibHbIN U KYSbTYPHbBIA YPOBEHb.
CaMOKOHTpPOSIb, IMOLIMOHASIbHbLIA UHTENNEKT:

AaBaTb OLEHKY HOBbIM CUTyauUUsIM, BHOCUTb KOPPEKTUBLI B OEATENbHOCTD,
OoLeHnBaTb COOTBETCTBUE Pe3ynbTaToB LEensMm;

BNnageTb HaBblkaMW nNoO3HaBaTeNbHOW pednekcMn Kak  OCO3HaHUS
COBEpLUAEMbIX OEACTBUM W MbICNIUTENbHbBIX MPOLIECCOB, WX pe3ynbTaToB WU
OCHOBaHWN;

ncrnonb3oBaTb NPUEMBbI  pedoniekcun Ond  OUeHKM cuTyaumn, Bblibopa
BEPHOro peLLEHNS;

YMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUMHUMATb PELIEHUs MO UX
CHWKEHMUIO;

nPUHUMaTb MOTUBbI M aprymeHTbl OpPYrMxX Npu aHanuse pesynbTaTtoB
AEeATENbHOCTY;

npuHUMaTb cebd, NOHMMasa CBOM HeJOCTaTKM U JOCTOMHCTBA,

NnPUHMMaTb MOTUBbI M aprymeHTbl OPYyrux nNpu aHanuse pesynbTaTtoB
AEeATENbHOCTY;

npu3HaBaTb CBOE NpaBO U NPaBo APYrMx Ha OWMOKN.

B npouecce OCTMXEHUA NMNYHOCTHBLIX pe3yfibTaToOB OCBOEHUSA NPOrpaMmmbl
no dwuanMke Onsa YypoBHSA cpefgHero obuwero obpasoBaHuMa y obydarowmxcs

COBEpLUEHCTBYETCS 9MOLMOHabHbIN WHTENMEKT, npegnonararoLLnm
chopMMNpPOBaAHHOCTL:
CaMOCO3HaHus, BKNtoYarLero CnNocobHOCTb NnoHMMaTb CBOE

9MOLMOHanNbHOEe COCTOsiHME, BUAETb HanpasfieHust pasBuTUs COBCTBEHHOWN
3MOLMOHanbHOM capepsbl, 6bITb yBEPEHHBIM B cebe;

camMoperynmpoBaHusi, BKMNOYAOLWEro CaMOKOHTPOSb, YMEHWe NpuHMMaTb
OTBETCTBEHHOCTb 3a CBOE MNOBeAeHMe, CnocobHOCTL aganTMpoBaTbCsa K
9MOLMOHANbHbIM N3MEHEHUAM U MPOSBIATb MMOKOCTb, ObITb OTKPbLITLIM HOBOMY;

BHYTPEHHEN MOTUBALMK, BKMOYAKOLWLEN CTPEMIIEHME K AOCTUXKEHMIO LEenn u
ycnexy, OonTMMWU3M, WHULMATUBHOCTb, YMEHME OEeNCTBOBAaTb UCXOAS M3 CBOMUX
BO3MOXHOCTEW;



aMnaTun,  BKMOYawLWen  CnocobHOCTb  MOHMMAaTb  3MOLMOHANbHOE
COCTOSHWE APYruX, Y4MUTbiBaTb €ro Npu OCyLeCcTBNeHnn obLieHns, cnocobHOCTb
K COMYBCTBUIO U COMEPEXNBAHMIO;

coumanbHbIX  HaBbIKOB,  BKIOYAKOLWMX  CNOCOBHOCTb  BbICTpauBaTb
OTHOLLUEHNSA C APYrMMUK NoabMK1, 3a00TUTLCS, NPOSABATL MHTEPEC M pa3pellaTb
KOH(SIMKTBI.

NMPEOMETHBIE PE3YJIbTATDI

K KoHuy oby4yeHna B 10 knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE LOSMKHbI OTpaXkaTb CPOPMNPOBAHHOCTb Y 0ByYaroLLMXCA YMEHUN:

AEMOHCTPMpPOBaTbL Ha NpuMepax pofib U MecTo M3NKn B hOpMUPOBAHNN
COBPEMEHHOW Hay4yHOM KapTUHbI MuUpa, B PasBUTUN COBPEMEHHOW TEXHUKN W
TEXHONOIMN, B NPaKTUYECKON OeATENbHOCTU N0AEMN;

yuuTbiBaTb rpaHULUbl MNPUMEHEHUS WU3YYEHHbIX (U3nYecknx moaenen:
MaTepuanbHasa Toudka, MHepumanbHad cuctema oTcyéTta, abcontTHO TBEpPAOE
Teno, naearnbHbIA ra3, MoAenn CTPOEHWUA rasoB, XWOKOCTEN W TBEpPAbIX Ten,
TOYEYHbIN SNEKTPUYECKNI 3apag NpU peLlleHnn pusndecknx 3agav;

pacrno3HaBaTb (puanyeckme dBneHust (npoueccbl) N OOBACHATL UX Ha
OCHOBE 3aKOHOB MEXaHWKW, MOJSIEKYSIAPHO-KUHETUYECKON TEeOpUn CTPOEHUS
BELLECTBA W  9NEKTPOAUMHAMUKW:  PaBHOMEPHOE U PaBHOYCKOPEHHOE
npsIMoONMHeNHoe ABwxXeHune, cBobogHOe nageHne Ten, [ABWXEHMe 1o
OKPY)XHOCTW, WHepuus, B3aumogencteue Ten, guddysms, OpoyHoBCckoe
OBWKEHME, CTPOEHME XUOKOCTEN U TBEPAbIX Ten, U3MeHeHne obbEma Ten npu
HarpeBaHuMM (OXNa)kaeHwuwn), TENNOBOE paBHOBECKE, MCNapeHue, KOHAEHcaums,
nnaeneHne, Kpuctannusauus, KANeHue, BMaXXHOCTb BO34yXa, MNOBbIWEHNE
OaBNeHUs rasa npuv ero HarpeBaHWnm B 3aKPbITOM COCyAde, CBSA3b Mexay
napameTpamm COCTOSIHMSI rasa B M30npoueccax, arnekTpusaumsa Ten,
B3aMMOLENCTBME 3apsaaos;

onucbiBaTb MexaHudeckoe ABWMXKEHUE, UCMOoMb3ys (PU3nyeckne BeNTUYUHDI:
KoopauHaTta, NyTb, NepemelleHne, CKOPOCTb, YCKOpPEeHuMe, mMacca Tena, cuna,
UMMYNbC Tena, KNHETUYECKasi SHEPTUS, NOTEHUManNbHaa 3HEPrnsl, MexaHn4eckas
paboTa, MexaHuM4yeckass MOLLUHOCTb, MpPW ONuUCaHUM MNpaBUIIbHO TPaKTOBaTb
PU3MYECKNA CMbICT UCNOMb3yeMbIX BENUYUH, UX OOO3HaAYEeHUs N eaunHULbI,
HaxoanTb POpPMYyIibl, CBA3bIBaOLLME AAHHYIO (PU3MYECKYIO BENUYMHY C APYrMMU
BENUYNHAMU;

onucbiBaTb M3YYEHHblE TEMNSIOBble CBOWCTBA TeSNl U TennoBble SBEHUS,
ncnonb3ysa uanyeckme BenuYUHbL: OdaBrfieHWe rasa, TemnepaTtypa, cpenHsas
KMHETUYECKas QHEepPrna XxaoTU4ECKOro ABMXKXEHUS MONEKYI, cpeaHekBaapaTu4Has
CKOPOCTb MOJIEKY, KONMMYECTBO TENSOThbl, BHYTPEHHAS 3Heprnd, paboTa rasa,
Koa(hpuuneHT nonesHoro AenucTBusi TENSOBOro ABuUraTens; npuv onucaHuu
npaBuUnbHO TpakToBaTb (U3NYECKUA CMbICIT UCMNONb3YyEMbIX BENUYMH, UX
ob003Ha4YeHnss 1 eauHuubl, HaxoauTb OPMYrbl, CBA3blBaKOWME OAHHYIO
PU3NYECKYIO BENNYNHY C OPYTMMWN BENTUYMHAM,

onucbiBaTb  WU3YYEHHblEe  JNEeKTpUYeckMe  CBOWMCTBa  BewectBa WU
anekTpuyeckne sBrneHus (npouecchbl), WUCMonb3ys uanyeckme BeSIUYMHDI:
3MEKTPUYECKUI 3apsaa, NEKTpuYeckoe none, HanpsKEHHOCTb NOoMs, NoTeHuuan,



pPa3HOCTb MOTEHUManoB; MNpuv ONUCaHUW NPaBUibHO TpakToBaTb (OM3UYECKUN
CMbICIT MCNONb3yeMbIX BENUYUH, UX OOO3HAYEHUS W edVHULbI; YKa3biBaTb
dopmynbl, cBA3blBalOWME LaHHYD U3NYECKYHD BEMWYUHY C  OPYrMMu
BENMYMHaAMU;

aHanuampoBaTtb  (puamyeckme npoueccbl U  SBMEHUs,  UCMNOSb3ys
dom3n4eckme 3aKOHbl U MPUHLMMbI: 3aKOH BCEMUPHOro TAroteHus, |, 1l n 11l 3akoHbI
HbloTOHA, 3aKOH COXpaHEeHUA MeEXaHUYEeCKON 3JHEeprnn, 3aKkoH COXpaHeHUs
nMnynbca, NPUHUUN Cynepno3nummn cumn, NpMHUMN paBHoONpaBus MHepuUmanbHbIX
CUCTEM OTCYETA, MONEKYNSPHO-KMHETUYECKYID TEOPUID CTPOEHMS BELLEeCTBa,
ra3oBble 3aKOHbl, CBA3b CpeAHEen KUHETUYECKOW SHEPrun TEMSOBOro OBUXEHUSA
MOMeKyn ¢ abConTHOM TemnepaTypoun, NepBbIN 3aKOH TEPMOAUHAMUKKN, 3aKOH
COXpaHEeHNa JnekTpu4eckoro 3apdga, 3akoH KyrnoHa, npu 9ToM pasnuyaTb
CNOBECHYH (POPMYSIMPOBKY 3aKOHa, ero MatemMaTnyecKkoe BblpaXeHne 1 yCcnoBus
(rpaHnubl, obnacTtn) NPUMEHNMOCTH;

OOBACHATL OCHOBHbLIE MPUHUMMNBbI  OENCTBUS  MallnH, NpubopoB WU
TEXHUYECKMX YCTPOUCTB; pasfimyaTth YCroBus nx 6e3onacHoro Mcnosib30BaHus B
NnoBCEeOHEBHOW XU3HWU;

BbIMOMHATL 3KCMNEPUMEHTbI MO MUCCNegOoBaHM0 (PUNYECKUX SABNEHUA U
NPOLIECCOB C WCMNOMb30BaHMEM TMPSIMbIX U KOCBEHHbIX WU3MEPEHUW, Npu 3TOM
dopmynupoBaTb npobnemy/zagady M rmnoTedy y4ebHOro 9SKCNEPUMEHTA,
cobupaTb YCTaHOBKY M3 NpeasioXXeHHOro obopyaoBaHWsi, NPOBOAUTbL OMbIT U
dopmynunpoBaTb BbIBOAbI;

OCYLLECTBMIATb MPSIMble U KOCBEHHbIE U3MEPEHUA (PUNYECKUX BENUNYUH,
npu 9TOM BbIGUpaTb ONTUMAsnbHbLIN CMOCOO M3MEPEHMs M UCNOMb30BaTb
N3BECTHble MeTObl OLEHKN NOrpeLlHOCTEN N3MEPEHNN;

uccnegosaTb  3aBUCUMOCTM  Mexay  (PU3NYEeCKUMU  BEeNUYUMHaAMKU  C
NCMNONb30BaHNEM MNPSAMbIX U3MEPEHUN, NPU 3TOM KOHCTPyMpoOBaTb YCTAHOBKY,
dukcmpoBaTb pesynbTaTbl MNOMYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEMNUYUH B
Buge tabnuu n rpadmkos, genaTtb BbIBOAbI MO pe3ynbTatamMm UccneaoBaHus;

cobnogaTtb NnpaBuna 6esonacHoro Tpyaa npu NpoBeAeHnn nccnegoBaHnn B
pamkax y4ebHoro akcnepumeHTa, Yy4yebHOo-uccrnegoBaTenbCKOM UM MPOEKTHOM
AEeATENbHOCTU C UCMONb30BAHNEM U3MEPUTENbHbBIX YCTPOWUCTB M NlabopaTopHOro
obopynoBaHus;

pewaTtb pacyéTHble 3agadn C SBHO 3adaHHOM (pu3nMyeckorn MoAenbto,
ncnonb3ys U3nYecKkne 3akOHbl U MPUHLUMMbI, HA OCHOBE aHanui3a YycroBus
3agayn BblbupaTb (pusndeckyto mMoaernb, BblOeNnATb (PU3NYECKME BESNUYMHBI U
dopmyrnbl, HeOBXoaMMble ONA €€ peLUeHUs, NPOBOAUTb PacyEéTbl N OLUEeHMBaTb
peanbHOCTb NOSTyYEHHOro 3Ha4YeHNs PU3NYECKON BENTNYNHDI,

peLwaTtb KayeCTBEHHble 3apauum: BbICTpamBaTtb NOrMYecku
HENPOTMBOPEYMBYIO LIEMOYKY PaCCYXOEHWA C ONOPOM Ha WU3YyYEHHble 3aKOHbI,
3aKOHOMEPHOCTU N U3NYECKNE SBNEHUS;

ncrnonb3oBatb  MNpU  peweHuM  y4ebHbIX  3agay  COBPEMEHHbIE
MHOPMALMOHHbIE TEXHOMOMMKN OS5 MOUCKA, CTPYKTYPUPOBAHUS, MHTEpNpeTaunm
N npeacTaBneHns y4ebHoM U Hay4YHO-NONYNAPHOM MHAOPMaL MK, NOYyYEHHON N3
pPasfnnYHbIX NCTOYHMKOB, KPUTMYECKU aHanuMsnpoBsaTtb nosiy4aemyto
MHdOpMaLMIO;



NPUBOANTL NPUMEPbLI BKNaga POCCUMNCKNX U 3apyDeXHbIX YYEHbIX-PU3NKOB
B pas3BuTUEe Haykum, OObsICHEHME MPOLIECCOB OKpYXKaloLero mvpa, B pasBuTue
TEXHUKN U TEXHONOMNM,;

MCNosib3oBaTb TEOPETUYECKNE 3HAHUSA MO (PU3NKe B NOBCEAHEBHOM KU3HU
ansa obecneyeHns 6e3onacHOCTU Npu obpalLeHmm ¢ npubopamm n TEXHUYECKUMN
yCTPONCTBaMW, N5l COXPaHEHUS 300POBbs 1 COBNOAEHNST HOPM 3KOSOMMYECKOro
NnoBeEeHNSA B OKpyXaloLlen cpeae;

paboTaTb B rpynne C BbINOMIHEHMEM pPa3NUYHbIX COLManbHbIX ponen,
nnaHupoBaTb paboTy rpynnbl, pauMoHanbHO pacnpeaenaTb 0053aHHOCTU U
nnaHupoBaTb [OeATeNIbHOCTb B  HeCTaHOapTHbIX CUTyauusax, agekBaTHO
oLeHMBaTb BKMNaj KaXaoro U3 y4aCTHUKOB rpynnbl B peLleHne paccMmaTpmBaemon
npob6nemsi.

K KoHuy oby4yeHna B 11 knacce npegMeTHble pesdynbTaTbl Ha 6a30BOM
YPOBHE AOMKHbI OTpaXaTb COOPMUPOBAHHOCTL Y 00YYaOLLNXCS YMEHWUIA:

AEMOHCTPMPOBaTh Ha NpuMepax posfib U Mecto pusmkm B oopmMmMpoBaHnn
COBPEMEHHOW HAay4yHOW KapTUHbI MuUpa, B PasBUTUN COBPEMEHHOWN TEXHUKU U
TEXHONOIM, B MpakTUYeCKon OesATENIbHOCTU Mngen, LeNIOCTHOCTb U eUHCTBO
doM3n4eckom KapTUHbI MUPa;

yuuTbiBaTb rpaHUUbl MNPUMEHEHUS WU3YYEeHHbIX (U3NYecknx moaenen:
TOYEYHbIN 3NEKTPUYECKUN 3apsd, Iyd cBeTa, TOYeYHblt WCTOYHWK CBeTa,
anepHass MoAdenb aToMa, HYKMNOHHAd Moferib aTOMHOro fapa npu pelleHun
dm3nvecknx 3agav;

pacrno3HaBaTb (puanyeckme dBneHust (npoueccbl) U OOBACHATL WX Ha
OCHOBE 3aKOHOB 3reKTPOAMHAMUKM M KBAHTOBOW (OU3MKWU: 3rnekTpudeckas
NpPOBOANMOCTb, TEMMOBOE, CBETOBOE, XMMUYECKOE, MarHUTHoe AEeNCTBUSA TOKa,
B3aMMOJENCTBME  MarHUTOB,  3NIeKTPOMAarHUTHaa  MHOYKUMSA,  OeucTBue
MarHUTHOro Nosis  Ha TMPOBOAHMK C TOKOM W ABWXKYLWWMWCA  3apsg,
9NEeKTpOMarHuTHble KonebaHus u BOMHbI, MPSMONIMHENHOE pacrnpoCTpaHeHune
cBeTa, OTpaxXeHue, npenomreHne, nHtepdepeHums, gudpakumnsa u nonsipmsayms
cBeTa, [Aucnepcus cBeTa, oToanekTpudeckun adpdekt  (poToaddekT),
CBETOBOE AaBrfieHWe, BO3HUKHOBEHME JIMHEMYaToro Crnektpa aTtoMa BOOOpPOAa,
ecTeCTBEeHHasi U UCKyCCTBEHHAs! PpaanNoaKTUBHOCTb;

onucbiBaTb M3yYeHHble CBOMCTBA BellecTBa (3MeKTpudeckme, MarHuUTHble,
ONTUYECKNEe,  JNEKTPUYECKYHD  MNPOBOAMMOCTb  PasfUYHbIX  cped) MU
3NIeKTPOMarHUTHble ABMneHust (Npouecchl), UCnonb3ys (uandeckme BeNTUYUHDI:
ANEKTPUYECKN 3apsd, Cuna ToKa, ANEKTpPUYecKoe HanpshkeHue, anekTpuieckoe
CONpoTUBIIEHME, PAa3HOCTb NOTEHLMASIOB, ANEKTPOABMXKYLasa cuna, paboTta Toka,
WHOYKUMA MarHUTHOro nond, cuna Amnepa, curna JlopeHua, MHOYKTUBHOCTb
KaTyLUKN, 3HEpPrna 3r1eKTPUYEeCcKoro M MarHUTHOro rosnewn, nepuog v 4vactoTta
konebaHnun B konebaTenbHOM KOHType, 3apsiq, W cuna Toka B npouecce
rapMOHUYECKMX INEKTPOMArHUTHbIX KorebaHur, {OKYCHOE pacCTosiHMe WU
onTuvyeckasd cuna JiMH3bl, NpU ONUCaHUN MNPaBUITbHO TPAKTOBATb (PU3NYECKUN
CMbICIT UCNOMb3yeMbIX BENUYUH, UX OOO3HAYeHUA W eduHULbl, YKa3blBaTb
dopmynbl, CBA3bIBaOWME OAHHYKD  (PU3NYECKYID BeNUYMHy C  Opyrumu
BENUYNHaMU;

onucbiBaTb WM3YYEHHble KBAHTOBbLIE S$IBMEHUS W MNPOLIECCHI, WUCMOSMb3yS
dusnyeckne BENUYUHBI: CKOPOCTb JNEKTPOMAarHUTHbIX BOJSIH, AfNMMHA BOJSIHbI U



yacToTa CBeTa, 3Heprys U UMnynbLc POTOHA, Nepuod nofiypacnaga, SHeprus
CBS3M aTOMHbIX A4ep, NPU ONMcaHuM NPaBUibHO TPakToBaTb PU3NYECKUIA CMbICIT
NCNOJSIb3yeMbIX BENUYMH, UX 0BO3HaAYeHWs U eduHWUbl, yKasbiBaTb (POPMYIbl,
CBA3blBaOWME [OaHHY0 (U3NYECKYD BeNuUYMHYy C OpYrMMn  BenuyMHamu,
BbIYMCIIATb 3HaYeHne (PU3NYeCKon BENNYNHBI;

aHanusuposaTb  (U3MYECKMEe MpouecCbl U SABMEHUS,  UCNOMb3ysA
duanyeckne 3akoHbl U NpUHUMNLL: 3akoH OMa, 3aKOHbl MOCnefoBaTeNbHOro U
napannesibHoro coefuvHeHns MpoBOAHMKOB, 3akoH [bxoyns—JleHua, 3akoH
9NIEKTPOMArHUTHON MHOYKUNK, 3aKOH NMPSIMOSIMHENHOIO pacrnpocTpaHeHns ceeTa,
3aKOHbI OTPaXKeHUs1 CBeTa, 3aKOHbI MPEeNOMIEHNS CBETa, ypaBHEHNE DNHLUTENHA
ans goTtoadpgekTa, 3aKOH COXpPaHEHUSA 3IHEPIUU, 3aKOH COXPaHEHUS MMMyrbCa,
3aKOH COXpaHEeHUsl 3reKTpPU4ecKoro 3apsfa, 3akoH COXPaHEeHUs MacCoBOro
yucna, noctynatbl bopa, 3akoH pagnoakTUBHOroO pacnaga, npy 3ToM pasnuyaTtb
CNoBeCHYI (OOPMYJSIMPOBKY 3aKOHa, ero MatemMaTnyeckoe BblpaXeHne 1 yCcnoBus
(rpaHuubl, 0bnacTn) NPUMEHNUMOCTMU;

onpedensiTb  HanpasfeHne BeKTopa WHAYKUMM  MarHUTHOro  nons
NPOBOAHMKA C TOKOM, cusibl AMnepa n cusnbl JlopeHua;

CTPOUTb M OnNuCbIBaTb M30b6pakeHne, co3gaBaemMoe MNNOCKUM 3epKanom,
TOHKOW NNH30M;

BbIMOMHATL 3KCMNEPUMEHTbI MO MUCCNeLOBaHMI0 (PU3MYECKUX SBNEHUA W
NpoueccoB C WUCMOMb30BaHMEM TMPAMbIX WU KOCBEHHbIX WU3MEPEHUN: MNMpU 3TOM
dopmynupoBaTb npobnemy/zagady M rmnoTedy y4ebHOro 9SKCNEPUMEHTA,
cobupaTb YCTaHOBKY M3 MNpeasioXeHHoro obopyaoBaHUs, NPOBOAUTbL OMbIT U
dopmynupoBaTb BbIBOAbI;

OCYLLECTBIIATb MPSMble U KOCBEHHble U3MEPEHUs (PU3NYECKUX BENUYUH,
npu 9TOM BbIGUpaTb ONTUMAsbHBLIKN CMOCOO M3MEepeHUs U UCMNOSb30BaTb
N3BECTHblE METObl OLLEHKM MNOrPELIHOCTEN N3MEPEHWI;

nccrnegosaTb 3aBMCUMOCTUM  (PU3MYECKUX BEMNUYUH C  MCMNOSb30BaHUEM
NPAMbIX W3MEPEHU: Npu 3TOM KOHCTPyMpoBaTb YCTAHOBKY, (puUKCupoBaTb
pesynbTaTbl MOy4YEHHON 3aBUCUMOCTU (PU3MYECKNX BENUYUH B Buae Tadbnuy u
rpadpukoB, AenaTb BbIBOAbI MO pe3ynbTartamM uccnenoBaHus;

cobntogatb npasuna 6esonacHoro Tpyaa npu nposeaeHun nccrnegoBaHunin B
pamkax y4ebHoro akcnepumeHTa, Yy4ebHO-uccregoBaTenbCKOM UM MPOEKTHOW
AEeATEeNbHOCTU C UCMONb30BaHNEM U3MEPUTENbHbBIX YCTPOUCTB M flabopaTopHOro
obopynoBaHus;

pewaTtb pacyéTHble 3agadn C SBHO 3adaHHOM (pu3nMyeckorn MoAenbto,
ncnonb3ys U3nYecKkne 3akoHbl U MNPUHUMMBI, HA OCHOBE aHanu3a YycrnoBus
3agayun BblbpaTb PU3NYECKYD MOAesb, BblAenaTb uandeckne BenunyuHbl U
dopmynbl, Heobxoanmble Ans €€ pelueHusi, NPOBOAUTb pacvéTbl U OUeHuBaTb
peanbHOCTb NOSTYYEHHOro 3HaYeHUs1 (PU3NYECKON BENNYNHDI;

pewaTtb Ka4yeCTBEHHbIE 3agayn: BbICTpanBaTb Nornyeckm
HEenNpPOTMBOPEYMBYIO LIEMOYKY PaCCYXOEHWW C ONOpoM Ha WU3YYEeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (hmnsndeckme siBrneHuns;

nucnomnb3oBatb  NpU  pewweHun  y4yebHbiX  3aday  COBPEMEHHble
MHOPMALMOHHbIE TEXHONMOMMN OS5 NMOUCKA, CTPYKTYPUPOBAHUSA, NHTepnpeTaumnm
N npeacTaBneHnsa y4ebHom n Hay4yHO-NonynsipHOM MHpopMaLmn, NOSTy4YEHHON U3



pasnnyHbIX NCTOYHUKOB, KPUTUYECKU aHanuampoBaTtb nosiy4aemyto
nHdopmMaLmio;

OOBACHATL MPUHUUNBLI  OEWUCTBUA  MaWWH, NPUOOPOB UM TEXHUYECKMX
YCTPOWUCTB, pasnuyatb ycnoBuss ux 6Ge3onacHOro MCNosib3oBaHMS B
NoBCEOHEBHOW XU3HWU;

NPUBOANTDL NPUMEPbI BKNaga POCCUMUCKNX U 3apyDeXHbIX YYEHbIX-U3NKOB
B pa3BUTME HayKW, B OOBACHEHME MPOLIECCOB OKPYXXAalOLEro Mupa, B passutme
TEXHVKN U TEXHONOMNI;

MCrnonb3oBaTb TEOpeTUYEeCKMe 3HaHUS No (PU3nKe B NOBCEAHEBHOWN XU3HU
ans obecnevyeHus 6esonacHoOCTM nNpu obpalleHnn ¢ npubopamm n TEXHNYECKUMM
YCTPOMCTBaAMM, ANS COXPAHEHUS 300POBbS U COBMIOAEHNS HOPM 3KOMOrMYEeCcKoro
noBedeHNs1 B OKpYXKatoLlen cpeae;

paboTaTb B rpynne C BbINOMIHEHNMEM pPa3NUYHbIX COLManbHbIX ponen,
nnaHMpoBatb paboTy rpynnbl, pauMoHanbHO pacnpenenatb 0683aHHOCTU WU
nnaHupoBaTb OeATENbHOCTb B  HECTaHOAPTHbIX CUTyauusx, adeKkBaTHO
oLeHMBaTb BKNag Kaxkgoro 13 y4aCcTHUKOB rpynnbl B peLLleHne paccmaTpmuBaemMomn
npo6nembi.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KITACC

KonuyectBO 4YacoB

ANEeKTPOHHbIE

HanmeHoBaHue pa3genoB u (uncppoBblie)
Ne n/n TeM nporpamMmbl Bcero Kontponkheie [paktuueckue obpa3soBaTtenbHble
paboTbl paboTbl pecypehl
Pasgen 1. PUBNKA U METOAbI HAYHYHOI'O NO3HAHUA
11 dunsnka n MetTogbl Hay4YHOro 5 Bubnunoteka LJOK
' Nno3HaHus https://m.edso0.ru/7f41bf72
WToro no pasgeny 2
Paspen 2. MEXAHUKA
Bubnunoteka LJOK
2.1 Kunemarmka > https://m.edsoo0.ru/7f41bf72
Bubnnoteka LJOK
2:2 fnHammka ! https://m.edsoo0.ru/7f41bf72
23 3aKoHbI COXpaHeHus B 6 1 1 Bubnunoteka LJOK
' MeXaHuKe https://m.edsoo0.ru/7f41bf72
WToro no pasgeny 18
Paspgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOOAMHAMUKA
3.1 OcCHOoBbI MONEKYNSAPHO- 9 1 Bubnunoteka LJOK
' KMHETUYECKON Teopun https://m.edsoo.ru/7f41bf72
Bbubnunoteka LJOK
3.2 OCHOBbI TEPMOAVHAMMKY 10 1 https://m.edslalo.ru/7f4lbf72
ArperatHble COCTOSIHUS Bubnmotexa LIOK
3.3 BellecTBa. PasoBkIe S https://m.edsoo.ru/7f41bf72
nepexogbl
NToro no pasgeny 24

Paspen 4. QJIEKTPOOUHAMUKA



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

Bubnnoteka LJOK

4.1 dnekTpoctaruka 10 https://m.edso0.ru/7f41bf72
I il IS Suoncresa LOK
https://m.edso0.ru/7f41bf72
cpenax
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLWEE KOJIMYECTBO YACOB MO 68

NMPOIrPAMME



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

11 KINNACC

KonuyectBO 4YacoB

ANEeKTPOHHbIE

Ne HavmeHoBaHue pa3genoB u K 0 (uncppoBble)
n/n TeM nporpamMmmbi Bcero OHTpOIbHblE paKkTuieckue obGpasoBaTenbHble
paboTbl paboTbl pecypehl
Pazpgen 1. QJIEKTPOOAUHAMUKA
11 MarHuTHoe none. 11 1 3 bubnuoteka LJOK
OneKTpoMarHMTHasa MHAYKUmMs https://m.edso0.ru/7f41c97c
NToro no pasgeny 11
Pazpgen 2. KOJIEBAHUA U BOJIHbI
2.1 gﬂneeXKi:Mo‘l‘\lneacr:MMeT:ble 9 1 Bubnuoreka LIOK
https://m.edso0.ru/7f41c97c
konebaHnga
55 MexaHun4yeckue u 5 1 Bubnnoteka LJOK
3MEKTPOMarHUTHbIE BOSHbI https://m.edso0.ru/7f41c97c
Bubnnoteka LJOK
2.3 Onmuka 10 3 https://m.edslc;lo.ru/7f41c97c
WToro no pasgeny 24

Pasgen 3. OCHOBbI CNELUAJIbLHON

TEOPUN OTHOCUTEJIbHOCTH

OcHoBbI crneumansbHon Teopumn

Bubnuoteka LJOK

3.1 OTHOCUTESNbHOCTU 4 1 https://m.edsoo0.ru/7f41c97c
NToro no pasgeny 4
Pa3pnen 4. KBAHTOBAA ®PU3UKA
y Bubnuoteka LIOK
4.1 OnemMeHTbl KBaHTOBOW ONTUKN 6 https://m.edsoo.ru/7f41c97c
Bubnnoteka LJOK
4.2 CTpoehue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE a4p0 5 Bubnnoteka LLJOK



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

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

NToro no pasgeny 15
Pazpgen 5. AJIEMEHTbl ACTPOHOMUU N ACTPODPU3UKU
51 OnNeMeHTblI aCTPOHOMUU U 4 1 Bubnuoteka LJOK
acTpounaunkm https://m.edso0.ru/7f41c97c
WToro no pasgeny 7
Pazpen 6. OBOBLLAKLLEE MNMOBTOPEHUE
Bbubnunoteka LJOK
6.1 Obobuiaiouiee nosToperine 4 https://m.edslc;lo.ru/7f41097c
WToro no pasgeny 4
PesepBHoe Bpems 3
OBLEE KOJIMYECTBO YACOB MO 63 4

NMPOrPAMME



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




NOYPOYHOE NNAHUPOBAHUE

10 KIACC
KonunyectBo 4YacoB ANEeKTPOHHbIE
(]
:llln Tema ypoka Becero KoHTponbHble [lpakTunyeckue ﬂ:;senuﬂ 3fwig)az(;?3:fenbnbl e
paboTbl paboTbl pecypehl

dunsunka — Hayka o

npupoae. HayyHble 1 Bubnunoteka LJOK

MeTOo bl NO3HaHUS https://m.edsoo.ru/ff0c32e2

OKpyXaroLero mupa

Pornb 1 mecto punamnku

B popmupoBaHum

COBPEMEHHOM 1 Bubnunoteka LJOK

Hay4YHOW KapTUHbI https://m.edsoo.ru/ff0c33e6

Mupa, B MPakTU4YeCcKon

JesaTenbHOCTU Noaen

MexaHunyeckoe

ABWKEHME.

OTHOCUTENBHOCTb Bubnmoteka LIOK

MEXaHNieckoro 1 https://m.edsoo.ru/ff0c3508

ABVKEHUS.

MNepemelueHue,

CKOPOCTb, YCKOpEHUEe

e e | 1 Suonorera LK
https://m.edso0.ru/ff0c3620

ABWXKEHue

PaBHoyCKopveHHoe BuGnmoTexa LIOK

NPAMONIHENHOE 1 https://m.edsoo.ru/ff0c372e

ABWXKEHNe

CeobogHoe nageHue. 1 Bubnunoteka LIOK



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

YckopeHue
cBobogHoOro nageHus
KpuBonuHenHoe
aswxeHune. [1BnxeHne
MaTepunanbHOM TOYKN
MO OKPYXXHOCTU

https://m.edsoo.ru/ff0c39cc

r CrapTtoBas Bubnuoteka LJOK
KOHTpOsibHas paboTa https://m.edsoo.ru/ff0c3ada
MpuHUMn
OTHOCUTENBHOCTH

8 ;irtlav;l)ﬂ?/:anble Bubnuoreka LIOK

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

9 cynepnosnuum cun. Bubnnoteka LJOK
BTopon 3akoH https://m.edsoo.ru/ff0c3be8
HbloTOHaA Ang
MaTepuarnbHON TOYKU

10 LprTV;MHga;ﬁ: Bbubnnoteka LJOK

https://m.edsoo.ru/ff0c3be8
MaTepuasbHbIX TOYEK
3aKoH BCEMUPHOIO
| e o Susruorera LOK
' https://m.edsoo.ru/ff0c3d00
KocMu4yeckas
CKOPOCTb
12 Cwuna ynpyrocTtu. Bbubnunoteka LJOK

3akoH 'yka. Bec Tena

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

Cwuna TpeHus.
KoadhdpumumeHT
TpeHus. Cuna
COMPOTUBIIEHNS NPU
ABWXEHWUN Tena B
XNOKOCTN uUnun rase

MocTtynatenbHoOE U
BpalLaTenbHoe
ABWMXKeHne abcontoTHO
TBEpPOOro Tena.
MomeHT cunbl. [neyo
cunbl. Ycnosusi
paBHOBECUSI TBEPLAOrO
Tena

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

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

15

mnynsc
MaTepuanbHOM TOYKH,
CUCTEMBbI
MaTepuanbHbIX TOYEK.
Mmnyrnbe cunbl. 3akoH
COXpaHeHus
nMmnynbca.
PeakTtnBHoe
ABMXKeHne

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

16

PaboTta 1 mowHOCTb
cunbl. KnHetnyeckas
3Heprus
MaTepunanbHOW TOYKN.
Teopema 06
N3MEHEHUN
KWHETUNYECKOW
3HEeprum

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



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

NoTeHunanbHasa
3Heprus.
NoTeHunanbHasa
3HEeprus ynpyro
nedopmmpoBaHHOM
NPY>XWHbI.
NoTeHunanbHasa
3Heprusa Tena sB6nM3n
NOBEPXHOCTU 3eMnu

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c46la

18

[MoTeHumanbHbie U
HenoTeHLuuarnbHble
cunbl. CBA3b paboThl
HenoTeHUuanbHbIX
CUN C N3MEHEHNEM
MeXaHNYEeCKomn
3HEeprum cucTemMb
Ten. 3akoH
COXpaHeHuUs
MeXaHNYeCKomn
3Heprum

Bubnnoteka LJOK
https://m.edsoo.ru/ffOc478c

19

JTabopaTtopHas
paboTa
«MccneposaHue
cBs3n paboTbl CUMbI C
N3MEHEHNEM
MeXaHUYECKON
3Heprum Tena Ha
npuMepe pacTsKeHus
PE3NHOBOIO XryTa»

20

KoHTponbHas paboTa
no Teme

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



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

«KnHematuka.
[dnHamuka. 3akoHbI
COXpaHeHus B
MeXaHUKe»

21

OcCHOBHbIe
NONOXXEHUSA
MOSEeKynapHO-
KUHETUYECKOWU
Teopun. bpoyHoBckoe
OBWXXEHMeE.

Anddpysms

Bubnnoteka LJOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapaktep OBMKEHUSA
N B3aUMOOENCTBUSA
YyacTuL, BeLLecTBa.
Mopgenu ctpoeHuna
ra3oB, XNOKOCTEN U
TBEPAbIX TenN

Macca monekyr.
KonunyecTtBo
BellecTBa.
NocTosiHHaA
ABoragpo

24

Tennosoe
paBHOBeCHE.
TemnepaTypa n eé
namepeHue. LLikana
Temnepartyp Llenbcus

25

paeanbHbIN ra3 B
MKT. OcHoBHoOE
ypaBHeHue MKT

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

26

AbOcontoTHas

Bubnnoteka LLJOK



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

27

28

TemnepaTtypa Kak
Mepa cpeaHen
KWHEeTUYEeCKOMn
3HEPrnn OBMXKEHUS
MOneKys. YpaBHeHne
MeHpeneeBa-
KnanenpoHa

3akoH danbToHa.
["a3oBble 3aKOHbI

JTabopaTtopHas
paboTa
«MccnepoBaHune
3aBMCUMOCTU MEXaY
napameTpamu
COCTOSIHUSA
pa3peXXeHHOoro rasa»

https://m.edsoo.ru/ff0c511e

29

30

MN3onpouecchl B
naeanbHOM rase un ux
rpagomnyeckoe
npeacrtaBneHmne

BHyTpeHHASA aHeprua
TepMOANHAMNYECKOM
cucTemMbl U cnocobbl
€€ U3MEHEeHUs.
KonnyecTtBo TennoTol
n paborta.
BHyTpeHHAA aHeprus
OAHOATOMHOIO
naearbHOro rasa

Bubnnoteka LJOK
https://m.edsoo.ru/ffOc570e

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

31

Buabl Tennonepenayn

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

32

33

YoenbHas
TEeNSI0EMKOCTb
BellecTBa.
Konn4yecTtBO TENNOTHI
npu Tennonepeaaye.
AnvabaTtHbiin npouecc

lNepBbIN 3aKoH
TEpMOANHAMUKN N ero
NPUMEHEHNE K
nsonporeccam

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c5¢c36

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

34

HeobpaTtumocTb
npoueccoB B
npupoge. Bropown
3aKOH
TepPMOANHAMMKM

Bbubnnoteka LJOK
https://m.edsoo0.ru/ff0c6230

35

MpuHuKMn gencTeus m
KMa tennoson
MaLUWHBI

bubnuoteka LJOK
https://m.edsoo.ru/ffOc600a

36

Lunkn KapHo u ero
Kna

37

38

Jkonoru4yeckue
npobrembl
TENNO3HEPreTUKN

O6o6LwatoLwmin ypok
«MonekynspHas
domsmka. OCHOBbI
TepPMOANHAMUKNY

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

39

KoHTpornbHasa paboTa
no Teme
«MonekynsipHagd

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



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

dom3nka. OCHOBbI
TePMOANHAMUKNY

40

Mapoobpa3oBaHue u
KOHAEHcaums.
NcnapeHue n
KuneHme

Bubnuoteka LJOK
https://m.edsoo.ru/ffOc63b6

41

42

AbcontoTHasa n
OTHOCUTEenbHas
BMaXXHOCTb BO3yXxa.
HacblweHHbIn nap

TBépaoe Teno.
Kpuctannunyeckne u
amopdHble Tena.
AHUM30TpPONMA CBONCTB
Kpuctannos. XXungkue
KpucTtansbl.
CoBpeMEHHble
mMaTtepuarnsl

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

bubnuoteka LJOK
https://m.edsoo0.ru/ffOc65f0

43

NnaBneHue un
KpucTannmsauus.
YpenbHaa TennoTa
nnaBneHus.
Cybnumauums

Bubnnoteka LJOK
https://m.edso0.ru/ffOc6708

44

YpaBHeHMe
TennoBoro 6banaHca

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

45

dnekTpusaums Ten.
ONeKTpUYECcKun
3apsag. [1ea Bnga
3NEKTPUYECKNX
3apsgoBs

Bubnunoteka LIOK
https://m.edsoo.ru/ff0Oc6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

47

MpoBoaHMKMN,
AN3NEKTPUKM U
NONynNpPOBOLHMWKMN.
3aKOH coxpaHeHus
3NEeKTPUYECKoro
3apsga
B3anmopencreune
3apsiaoB. 3aKoH
KynoHa. Toye4Hbin
ANEeKTpU4EeCcKnn 3apsaq

Bubnuoteka LJOK
https://m.edsoo.ru/ffOc6bcc

Bubnnoteka LJOK
https://m.edsoo.ru/ff0Oc6ced

48

49

Hanps»kEHHOCTb

SJTIEKTPUYHECKOIO MOoJiA.

MpuHUMn
cynepnosnumnm
3ANEKTPUYECKNX
nonewn. JinHum
HanNPsH»KEHHOCTU

Pabota cun
3reKTpoCcTaTU4EeCKOro
nong. MNoteHuwnan.
Pa3HocTb
noTteHumanos

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

Bubnnoteka LJOK
https://m.edsoo.ru/ffOc6f00

50

51

lMpoBoAHUKM K
ONSNEKTPUKN B
3M1IeKTPOCTaTUYECKOM
none.
AnanekTpuyeckas
NPOHULLAEMOCTb

ONEKTPOEMKOCTb.
KoHgeHcaTop

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

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTb

Bubnunoteka LIOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

NNOCKOro
KOHAEHcaTopa.
OHeprus
3apsHKEHHOro
KOHAEeHcaTopa

https://m.edsoo.ru/ffOc72c0

53

54

55

56

JTabopaTtopHas
paboTta "N3mepeHune
3I1EKTPOEMKOCTH
KoHOeHcaTopa"
MpuHuKMN gencTeus m
NpUMeEHeHne
KOHAEHCATOPOB,
KOnMMpoBarsibHOro
annapaTta, CTPyMHOro
NpUHTEepa.
OrnekTpocTaTmyeckas
3awmTa. 3asemnenme
anekTponpmnbopos

OnEeKTPUYECKUI TOK,
yCrnoBud ero
CyLeCTBOBaAHMUS.
[NOCTOAHHbIN TOK.
Cwvna Toka.
HanpsikeHue.
ConpoTtusrneHue.
3akoH Oma ans
yyacTka uenu

NocnepoBaTtenbHoe,
napannenbHoe,
cMellaHHoe
coeuHeHne

0.5

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



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

57

58

59

NPOBOAHWKOB.
JTabopaTopHas
paboTta «/3yyeHune
CMeLLaHHOro
coeanHeHus
pPE3NCTOPOB»

PaboTta 1 mowHOCTb
3MEKTPUYECKOro ToKa.
3akoH [xoynsa-JleHua
3akoH Oma gns
MOMHOW (3aMKHYTOWN)
3MEKTPUYECKON Lenu.

KopoTkoe 3amblkaHue.

JTabopaTtopHas
paboTta «/13mepeHune
OMC nctoyHuKa Toka
N ero BHYTPEHHErO
COMPOTUBIEHNSAY

Pe3epBHbIN YPOK.
KoHTponbHas paboTta
no Teme
"OnekTpoagnHamuka" /
Bcepoccunckas
npoBepo4Has pabota

0.5

Bubnnoteka LJOK
https://m.edso0.ru/ffOc7838

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

bubnuoteka LJOK
https://m.edsoo.ru/ffOc8c56

60

61

O6o6LwatoLwmin ypok
«ANeKTpoanHaMmnKa»
/ Bcepoccumnckas
npoBepoyHas paboTta
OIeKTpOHHas
NMPOBOAUMOCTb
TBEPAbIX METaNoB.

Bbubnuoteka LJOK
https://m.edsoo.ru/ffOc88be



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

3aBMCUMOCTb
COMpPOTMBIEHMS
MeTanmnoB OT
Temneparypsl.
CBepxnpoBOAMMOCTb

62

63

ONEeKTPUYECKMI TOK B
Bakyyme. CBouncTBa
3MEKTPOHHbIX MY4YKOB
MonynpoBOgHWKN, UX
cobcTBEHHasA n
npuMecHas
NPOBOAMMOCTb.
CeowncTtBa p—n-
nepexoaa.
MonynpoBogHMKOBbIE
npnbopbl

bubnuoteka LJOK
https://m.edsoo.ru/ffOc84ae

64

65

ONEeKTPUYECKMI TOK B
pacTBopax u
pacnnasax
3NEeKTPOSIMTOB.
OneKkTponuTmnyeckas
anccounaums.
OneKkTponua

ONEeKTPUYECKMI TOK B
rasax.
CamMocToATENbHbIN U
HECaMOCTOSATENbHbIN
paspsg. MonHus.
Nna3sma

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

Bbubnuoteka LJOK
https://m.edsoo.ru/ffOc84ae

66

QrekTpuyeckune
NpuoopsbI 1

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c86fc



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

YyCTPOMCTBA U NX
npakTnyeckoe
NPUMEHEHMNE.
MpaBuna TeXHUKN
B6e3onacHoCTH

67

68

KoHTponbHas paboTa
no Teme
«dnekTpocTaTuka.
lMocTosiHHBIN
3NEKTPUYECKNIA TOK.
ToKM B pasnmnyHbIX
cpegax»

Pe3epBHbIN YPOK.
O6o6watowmnmn ypok
no Temam 10 knacca

Bubnunoteka LJOK
https://m.edsoo.ru/ffOc8a8a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c8f6c

OBLLEE KOJIMYECTBO
YACOB MO NPOIrPAMME

68



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

11 KINNACC

KonuyecTBO 4acoB

ANEeKTPOHHbIE

MOCTOSIHHOrO MarHuTa
Ha paMKy C TOKOM»

HOaTta
Ne Tema ypoka K n 3yye uncppoBLIe
n/n yp Bcero OHTPOJSIbHbI paKkTU4eckm N3y4YeHu o6pazoBaTenbHbie
e paboTbl e paboTbl A pecypehl
[MoCTOSIHHbIE MArHUTLI
n nx
MarsiATHos rorte. . GuGnvotexa LIOK
. https://m.edso0.ru/ff0c9778
BekTtop marHuTHOM
NHAYKUMK. JTNHUK
MarHUTHON MHAYKLMN
MarHmTtHoe none
(osoptua cTOOM. | Gu6nmoTera LIOK
L https://m.edsoo.ru/ff0c98fe
B3aunmopencrteue
NPOBOAHMKOB C TOKOM
JTabopaTtopHas
paboTa «M3yyeHune 1 1 Bbubnuoteka LJOK
MarHMTHOro nons https://m.edsoo.ru/ff0c98fe
KaTyLLUKN C TOKOM»
[lenctemne MmarHuTHoro
Nnons Ha NPOBOLHMUK C
TokoMm. Cuna Amnepa.
J;:gng:TopHaﬂ 1 1 Bbubnuoteka LJOK
https://m.edsoo.ru/ff0c9ac0
«NccnepoBaHme
aencTeund



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

[lenctBne MarHMTHOro
Nosisi Ha ABUXKYLLYIOCS
3apshKEHHYI0 YacTumuy.
Cwvna JlopeHua.
Pabota cunsbl
JlopeHua
OneKkTpoMarHuTHas
NHAYKUMSA. NoTok
BEKTOpPA MarHNTHOM
nugykuumn. 34C
NHOYKUMK. 3aKoH
3S1EKTPOMarHMTHOW
nHgykumm dapages

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

JTabopaTtopHas
paboTa
«ccnepgoBanue
ABNEHNS
3MeKTpOMarHMTHOM
NHOYKLMN»

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcal50

NHOYKTUBHOCTD.
AsneHne
camomnHaykummn. 34C
CaMOUHAYKLNN.
OHEeprns MarHUTHOro
nons KaTyLKn ¢
TOKOM.
OneKTpoMarHMTHoe
none

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

TexHuyeckune
yCTponcTBa 1 nx
NpUMEHEHHNe:



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

NOCTOSIHHbIE MArHUTHI,
3NeKTpoOMarHuThl,
anekTpoaBuUraTensb,
ycKopuTenu
aneMeHTapHbIX
yacTuu,
WHOYKUMOHHAA NeYyb
O6o6uwatoLwmnmn ypok
«MarHntHoe none.
OneKkTpoMarHuTHas
MHAOYKUNA»

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcab82

11

KoHTponbHasa paboTta
no teme «MarHutHoe
none.
OneKkTpoMarHuTHas
NHOYKUMSA»

Bubnunoteka LJOK
https://m.edsoo.ru/ffOcad58

12

13

CBobogHble
MEeXaHun4yeckme
konebaHus.
["apmoHunyeckue
konebaHus.
YpaBHeHue
rapMOHNYECKMX
konebaHun.
[MpeBpalleHue
SHeprum
JTabopaTtopHas
paboTa
«NccnepoBanune
3aBMCUMOCTM
nepuoga marnblx

Bbubnuoteka LJOK
https://m.edsoo.ru/ffOcaf06



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

14

KonebaHun rpysa Ha
HUTWU OT OJIVHbI HUTU U
MaccCbl rpysa»

KonebaTtenbHbin
KOHTYp. CBOGOAHLIE
SMEKTPOMarHMUTHbIE
konebanusa B
naeanbHOM
kornebaTtenbHOM
KOHType. AHanorums
MeXay
MeXaHU4YeCKUMU n
SMEKTPOMArHUTHLIMU
konebaHmnamu

Bubnunoteka LJOK
https://m.edsoo.ru/ffOcb820

15

dopmyna TomcoHa.
3aKoH coxpaHeHus
SHEprun B naeanbHoM
konebatenibHOM
KOHTYype

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcb9c4

16

MNpeacraesneHune o
3aTyxaroLmx
KonebaHusax.
BbIHYXO€eHHbIe
MexaHun4eckue
konebaHus.
Pe3oHaHc.
BbIHYXOeHHbIe
31IEKTPOMArHUTHbIE
konebaHus

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

17

[MepeMeHHbIN TOK.
CuHycouaanbHbIn

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcbd34



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

18

nepeMeHHbIN TOK.
MoLwHoCTb
nepemMeHHoro Toka.
AMNANTyaHoE U
aencTeyloulee
3HayeHue cunbl ToKa
N HanNps>XeHns
TpaHcdopmaTop.
Mpon3BoacTBo,
nepegava u
noTpedneHue
3I1IEKTPUYECKON
3Heprum

19

20

YCTpOnNCTBO U
npakTnyeckoe
NpUMEeHeHue
3NEKTPUYECKOro
3BOHKa, reHepaTopa
nepeMeHHOro TokKa,
NNHWIN
anekTponepenad

JKoJSiormyeckmne pucku
npwv NPoOV3BOACTBE
3NEKTPOIHEPTUN.
KynbTypa
MCrnonb30BaHNA
3NEKTPO3HEPIUN B
noBceAHEBHOMN XXN3HU

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

21

MexaHun4yeckue
BOJIHbI, YCIOBUS
pacnpoCTpaHEHUS.

Bubnuoteka LJOK
https://m.edsoo.ru/ff0Occa54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

Mepuog. CkopocTb
pacrnpocTpaHeHns n
AJIMHA BOJSHbI.
[MonepeyHble U
NpOAOSNbHbIE BOSHbI

22

23

24

25

26

3BYyK. CKOpOCTb 3BYKa.

['(POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp
3BYKa
OnNeKTpOMarHUTHble
BOJTHbI, MX CBOWCTBA U
ckopocTb. Lkana
3NIEKTPOMArHMUTHbIX
BOJIH

MpuHUMNBI
pagnocBNa3n u
TenesnaeHus.
Passutne cpeacts
cBs3n. Pagmnonokauus

KoHTponbHasa paboTa
«KonebaHua n
BOJTHbI»

[MpsmonuHenHoe
pacnpocTpaHeHune
cBeTa B O4HOPOAHOM
cpene. To4YeyHbIn
NCTOYHUK cBeTa. Jlyy
cBeTa

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

bubnuoteka LJOK
https://m.edsoo.ru/ffOccfe0

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcc6f8

Bbubnuoteka LJOK
https://m.edsoo0.ru/ffOcd350

27

OTpaxeHue ceeTa.
3aKOHbI OTpaXXeHus
ceTa. [locTpoeHune

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

n3obpakeHnn B
NIOCKOM 3epkane

28

29

[MpenomneHue ceeTa.
[MonHoe BHYTpeHHee
OoTpaxeHue.
[MpenenbHbI yron
MOSTHOIO BHYTPEHHEro
OTpaXeHus

JTabopaTtopHas
paboTta «M3mepeHne
nokasartens
npenomMnenuns
cTekna»

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cd7f6

Bubnunoteka LJOK
https://m.edsoo.ru/ffOcd67a

30

JInH3bl. [NocTpoeHune
n3obpaxeHun B
nuHse. dopmyna
TOHKOW NUH3BbI.
YBenuyeHmne nunH3abl

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

31

JlabopaTopHas
paboTa
«ccnepgoBanue
CBOWUCTB
n3obpaxeHun B
NNH3ax»

32

Hduncnepcus ceeTa.
CnoxHbln cocTas
6enoro ceeTa. LiBer.
JTabopaTopHas
paboTa
«HabnwogeHne
ancnepcum ceeTay



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

NHTepdepeHunsa
ceeTa. udpakums
ceeTa.
AndppakuymoHHas
peLeTKa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0Oced22

34

35

[Monepe4yHOCTb
CBETOBbIX BOJIH.
[Monsipnsauma ceeTta

OnTtnyeckune npmbopsl
N yCcTpoucTsea u
yCrnoBus nx
BGesonacHoro
NPUMEHEeHUs

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcf02e

36

37

38

[paHuubl
NPUMEHUMOCTU
Krnaccuyeckom
MEXaHUKH.
MoctynaTsl
cneumanbHON Teopuu
OTHOCUTENBHOCTU

OTHOCUTENBHOCTb
OAHOBPEMEHHOCTM!.
3amennexnne
BPEMEHU N
COKpaLlLleHNe anuHbI

OHeprus n nMnynse
pPEeNATUBUCTCKON
yactuubl. CBa3b
Macchbl C 9Hepruemn u
UMMYJTIbCOM. QHEprna
NOKOS

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

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcfa42

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

39

KoHTponbHasa paboTa
«Ontuka. OCHoBBI
cneunanbHOM Teopun
OTHOCUTENBHOCTMY

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcf6f0

40

®oTOHLI. Dopmyna
[MnaHka. QHeprna n
nMnynsc poToHa

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE 1
nccnegoBaHme
doToapekTa.
Onbitel A. T".
CtoneTtoBa

Bubnunoteka LJOK
https://m.edsoo.ru/ffOcffc4

42

43

3aKoHbI
doToadpekTa.
YpaBHeHune
AMHWTENHA Ans

doTtoadppekTa.

«KpacHas rpaHuua»

doToapdekTa
[laBneHune ceeTa.
Onbitbl M. H.
JlebepeBa.
Xnmunyeckoe
OencTBme ceeTa

Bubnnoteka LJOK
https://m.edsoo0.ru/ff0d015
e

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

44

TexHunyeckue
ycTpoucTsa 1
npakTnyeckoe
NPUMEHEHNe:
OTOANEMEHT,
doToaaTUuK,
conHe4vHas baTapes,



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

ceeToamop,

PeweHune 3agay no

Bubnnoteka LJOK

45 TemMe «AfIEMEHTHI https://m.edso0.ru/ff0d030
KBAHTOBOW OMTUKN» 2
Mogenb atoma
;Z';":g;%pggbr';bl Bubnuoteka LJOK

46 https://m.edsoo0.ru/ff0d091
paccesHuIo a-4acTul,. a
[MnaHeTapHaa mogenb =
aTtoma

Bubnnoteka LJOK

ar Moctynate! Bopa https://m.edsoo.ru/ff0dOafa
N3ny4eHue n
nornoweHne gOTOHOB

48 npu nepexone atoma bubnuoteka LJOK
C OHOro YpOBHS https://m.edsoo.ru/ff0dOafa
SHEeprnn Ha gpyron.

Buabl cnektpos
BonHoBble cBoncTBa
yacTuu. BonHbl ge
Bponns.

49 KopnyckynspHo- Bubnuoteka LLIOK
BOJTHOBOM Ayarnunam. https://m.edsoo.ru/ff0d0ca8
CnoHTaHHoE n
BbIHY>XXJEHHOe
n3nyyeHune
OTKkpbITHE
pPagnNoaKTUBHOCTH.

50 OnbITbl Pe3epdopaa Bubnuoreka LIOK

no onpegeneHunto
CoCTaBa

https://m.edsoo.ru/ff0d0fd2



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

pagnoaKTUBHOIO
N3ny4YyeHus

51

Cso#ncTBa anba-,
oeTta-, ramma-
nanyyeHuna. BnusHme
pagvoaKTMBHOCTY Ha
XWBble OpraHU3mbl

52

53

54

OTKpbITME NPOTOHA U
HeuUTpoHa. 3oTonbl.
Anbdha-pacnag.
ONEKTPOHHbIN K
NO3UTPOHHbIN BeTa-
pacnag. lamma-
n3nyyeHue

OHeprna ceasu
HYKJTOHOB B f4pe.
AnepHble peakuuu.
ApnepHbin peaktop.
Mpobnemsl,
NepCcneKkTuBbI,
aKonormnyeckme
acnekTbl aaepHou
9HEpreTuKkm

OneMeHTapHble
yactuupbl. OTKpbITHE
nosutpoHa. MeTogpbl
HabnogeHna n
perucrpauum
afleMeHTapHbIX
yacTtuu. Kpyrnein cton
«PyHOaMeHTarnbHble

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

Bubnnoteka LJOK
https://m.edsoo0.ru/ff0d135
6

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



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

B3aUMOOENCTBUS.
EanHctBO
don3nyYeCcKkomn KapTUHBI
Mupa»

55

56

OTanbl pa3BuTUA
aCTPOHOMMUMN.
[MpuknagHoe un
MMPOBO33pEHYECKOE
3Ha4yeHue
acTpoHomuun. Bug
3Bé3gHoro Heba.
CosBesaud, apkue
3BE3Mbl, NNaHETbI, UX
BUOMMOE OBWMKEHME.
ConHeyHas cuctema

ConHue. ConHevHas
aKTUBHOCTb.
NCTOYHUK SHeprum
ConHua v 3Bé3

57

3BE3abl, X OCHOBHbIE
XapakTepUCTUKM.
3BE3bl rMaBHON
nocneaoBaTenbHOCTU
. BHyTpeHHee
CTpOEeHMe 3BE3[,.
CoBpeMeHHble
npencTraBneHns o
NPOUCXOXOEHUMN U
aBontouun ConHua un
3BEé3

58

MneyHbin MNyTb —




59

Hawa ManakTuka.
NonoxeHne n
amxeHne ConHua B
[fanakTuke.
[[anakTukn. YepHble
Ablpbl B sapax
ranakTuk

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

60

HepelueHHble
npodnemsl
acTpOHOMUU

61

62

KoHTponbHasa paboTta
«ONEMEHTHI
acTPOHOMUU U
acTpouU3nKm»

O6o6uaoLwmnn ypok.
Ponb donsnkn n
acTpoHOMUN B
9KOHOMWUYECKOMN,
TEXHONOrM4eckon,
coumanbHoOu n
3TnYyeckon cgepax
NEeATEenbHOCTHU
yenoBeka

63

O6o6LwatoLnin ypok.
Ponb 1 mecto comnamnkn




N acTPOHOMUN B
COBPEMEHHOWN
Hay4YHOW KapTuHe
Mupa

64

O6o6LatoLWwmnn ypok.
Pornb donsnyeckon
Teopuu B
dopmmpoBaHmmn
npeacTaBneHnn o
dunsnyeckom kapTmHe
Mupa

65

O6o6uatoLWwmnn ypox.
MecTo domsnyeckon
KapTuHblI M1pa B
obwem psagy
COBPEMEHHbIX
€eCTeCTBEHHO-
Hay4HbIX
npeacrtaBneHnn o

npupoae

66

Pe3epBHbIN ypOK.
MarHuTtHoe none.
OneKTpoMarHuTHas
NHOYKLMS

67

68

PesepBHbIN ypOK.
OnTtuka. OcHoBbI
cneumanbHON Teopuu
OTHOCUTENBLHOCTU
PesepHbi ypok.

KBaHTOBas puamka.
OnNeMeHTbI

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d178
4



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

acTpoOHOMUK 1
acTpodnaunKkn

OBLWEE KOJINHECTBO
YACOB 10 MNMPOIrPAMME

68







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop
npoBepsieMoro
pe3ynbTaTta

10.1

MpoBepsiemMble NnpegMeTHbIE pe3yfbTaTbl OCBOEHUS
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMmbl CpegHero
obwero o6paszoBaHus

[leMOHCTpMpoBaTh Ha NpMMepax ponb U MecTo PU3NKK
B (POPMMPOBAHUN COBPEMEHHOM HAayYHOW KapTUHBbI
Mupa, B pa3BUTUN COBPEMEHHOWN TEXHUKM U TEXHOMOIMN,
B NPaKTUYECKOWN OEeATENbHOCTU N0LEN

10.2

10.3

YuuTbiBaTh rpaHuubl NPUMEHEHUS N3YYEeHHbIX
dom3ndeckmnx Moaenemu: mMartepuanbHas TOYKa,
MHepumarnbHas cuctema oTcyéTa, abconTHO TBEpAOE
Teno, wugeanbHbIM ras; MoAenu CTPOEeHus rasos,
XWOKOCTEN M TBEPAbIX Temn, TOYEYHbIN 3NeKTpUYeCcKum
3apsag — npuy peweHnn pusndecknx sagad

PacnosHaBatb uanyeckne 4asneHnsa (npoueccbl) U
OOBACHATL MX Ha OCHOBE 3aKOHOB MEXaHUKMW,
MONEKYNAPHO-KNHETUYECKOM Teopum CTpoeHus
BelwecTBa W  3eKTpoAMHAMUKU: paBHOMEPHoe U
paBHOYCKOpPEHHOe NPAMOSIMHENHOE OBUXeEHue,
csobogHoe nageHue Tern, OBUXEHWE MO OKPY>XHOCTH,
nHepuus, B3anmoaencreme Ten, andpdysus,
OpOyHOBCKOE [OBWXEHWE, CTPOEHUEe XKUOKOCTEN U
TBEPAbIX TEN, U3MEHEeHNe 06bEMA Ten Npun HarpeBaHUn
(oxnaxgeHun), TennoBoe paBHOBeCWe, UCMnapeHue,
KOHOEeHcauus, nnasrfieHne, KpucTannusauus, KuneHue,
BNaXHOCTb BO3[yXa, MOBbILWEHWE AaBlieHUs rasa npu
ero HarpeBaHuMM B 3aKpbITOM cocyde, CBSA3b Mexay
napameTpamMuM COCTOSIHUA rasa B u3onpoueccax;
aneKkTpusaumnsa Ten, B3aMmMoaencTene 3apsaos

10.4

10.5

OnucbiBaTb  MexaHudeckoe ABWXKEHMEe, UCMNoSb3ys
domsnyeckme BESTNYNHBI: KoopauHarta, nyThb,
nepemMeLllleHne, CKOpPOCTb, YCKOpeHue, Macca Tena,
cvna, WUMMynbC  Terna, KUHeTuM4yeckad  SHeprus,
noTeHUuanbHasi 9Heprnsd, MexaHudeckasa paboTta,
MeXaHu4yeckasa MOLLHOCTb; NpW OMMCaHUK MpPaBUBHO
TpakToBaTb  (PU3MYECKMA  CMbICIT  UCMONb3YyEMbIX
BENIMYNH, UX O0OO3HaAYeHUsa W eaduHUUbl, HaxoauTb
dopmynbl,  CBsA3blBalOWME  OaHHYKO  (PU3MYECKYIO
BESNTMYNHY C APYrUMWU BENUYMHAMM

OnucbiBaTb WM3Yy4YeHHble TennoBble CBOWCTBaA TeN W
TensnoBble SAIBNEHUS, NCNOMb3Yys PU3NYECKME BENNYUNHDI:
AaBrieHne rasa, temnepatypa, CpegHsisi KMHeTun4yeckas
9Heprmg Xa0TMUY€ECKOro ABWXEHUS MOneKyn,




cpegHekBagpaTuyHas CKOPOCTb MOSEKYsl, KOfM4YecTBO
TEnnoThbl, BHYTPEHHAA  3Heprusi, pabota rasa,
KOad(PUUMEHT  MONe3Horo  AencTBuMA  TEMMOBOro
asuraTtens; npu  OnNucaHuM npaBuUibHO TpaKToBaTb
dM3NYECKMA  CMbICAT  UCMNOSMb3YyEMbIX BEMNUYUH, UX
obo3HayeHnss W  eauHuUbl, HaxoauTb  POopPMYynbI,
cBA3blBaOWME AOaHHYO (U3NYECKYKD BENUYMHY C
ApPYrMMmu BennydnHam

10.6

OnucblBaTb  M3YYEHHblE  3IeKTpUYecKne  CBOWCTBA
BeElLlecTBa W 3nekTpuyeckne sBreHus (npouecchl),
ncnomnb3yst  PU3MYeckne BeSIMYUHBI:  SNEKTPUYECKUI
3apsag, anekTpudeckoe nose, HanpsikEéHHOCTb Mons,
noTeHuMan, pasHOCTb MOTEHUManos; MNpu OnNucaHuu

npaBuUibHO TpakToBaTb domsndecknin CMbICI1
MCNONb3yeMbIX BENNYMH, UX OBO3HAYeHUs N euHULbI;
yKasblBaTb dopmynebl, cBs3blBalOLLNE AaHHY0

(*)VI3I/I‘-I€CKyI-O BEJIN4YMHY C ApyrmMmn BeJsin4nMHamMmm

10.7

10.8

aHanuanpoBaTtb U3NYECKMe npoueccbl N HBMEHUS,
ncrnonb3ys dusandeckne 3akoHbl W MNPUHUMMbBI: 3aKOH
BCeMUpPHoro taroteHus, |, Il u Il 3akoHbl HblOTOHA, 3aKOH
COXpPaHeHNA MexaHU4YeCKON AHEPrun, 3aKOH COXPaHEHUs
UMMynbca, NPUHUMN  CyNnepnosvuumm Cun, NpUHLMN
paBHOMNpaBus NHepLUanbHbIX cuctem OTCYETA;
MOJIEKYITAPHO-KUHETUYECKYHO TEoputo CTpOEeHus
BeLLecTBa, ra3oBble 3aKOHHbI, CBS3b cpenHen
KMHETUYECKOWN 3HEPrun TENSIOBOro OBMKEHUA MOJSIeKyn C
abconoTHON TemnepaTypou, nepBbIn 3aKOH
TEPMOOMHAMUKN, 3aKOH COXPaHEHUs 3ISIEeKTPUYECKoro
3apsaga, 3akoH KynoHa; npu 3ToM pasnuyaTtb CNOBECHYH

dhopmynmpoBKy 3aKOHa, ero MaTemaTuieckoe
BblpaXkeHne n ycnosua  (rpaHuupbl, obnactn)
NPUMEHMMOCTH

OB6bACHATL OCHOBHbIE MPUMHUUNBbI OEUCTBUS MaLUWH,
npubopoB U  TEXHUYECKUX YCTPOWCTB; pasnuyaTtb
ycrnoBus Nx ©e3onacHoro MCcnonb3oBaHUsA B
NnoBCEeAHEBHOW XXNU3HU

10.9

BbinonHATb 9KCNEPUMEHTDI no nccnegoBaHuio
dU3nMYEeCKNX SBMIEHUN N NPOLIECCOB C MCMNOJSIb30BaHUEM
MPSMbIX UM KOCBEHHbIX  M3MEPEHWA; nNpu  3TOM
dopmynupoBaTb npobrnemy (3agayy) W runoTesy
y4yebHOro akcnepumeHTta, cobupaTb YCTaHOBKY U3
npeanoxeHHoro obopyaoBaHWda, NPOBOAUTL OMNbIT U
dopmynupoBaTb BbIBOAbI

10.10

OcyIJJ,eCTBJ'IFlTb npAmMbie W1 KOCBE€HHblE WU3MEPEHUNA
(*)I/I3MHeCKVIX BEJTUYUH; npu 3TOM BbI6VIpaTb
onTUMarnbHbInN CNOCcob nM3MepeHna w”n UnCMNoJib3oBaTb




N3BECTHblE METObl OLLEHKN NOrpeLlHOCTEN N3MePEHNI

10.11

WccnepoBatb  3aBMCUMOCTM  Mexady  (OU3NYECKUMUN
BENMYMHAMUN C UCMONb30BaAHNEM MPAMbIX U3MEPEHUM;
npy 3TOM KOHCTPyMpOBaTb YCTaHOBKY, (UKCUpoBaTb
pe3yrnbTaTtbl MOMYYEHHON 3aBUCUMMOCTU  (PU3NYECKUX
BENUYMH B Buge tabnuy n rpadukos, Aenatb BbIBOAbI
no pesyrnbTaTam uccrnegoBaHus

10.12

Cobniogate npaBuna  6GesonacHoro  Tpyga  npu
NpoOBEeOEHUN  WCCredoBaHWW B pamkax y4ebHoro
9KCMEPMMEHTA, y4yeBHO-mccrnegoBaTenbCKoM 7
NPOEKTHOW OEeATENbHOCTU c MCNONb30BaHNEM
N3MepPUTENbHbIX YCTPOWCTB " nabopaTopHoro
obopynoBaHus

10.13

10.14

Pewatb pacyéTHble 3agadn C SBHO 3adaHHOM
dom3n4eckon mMoaernbto, NCNoSb3ys (PUsmyeckme 3aKOHbI
W MPUHUMNBI, Ha OCHOBE aHanuM3a YCroBusa 3adaudu
BbIGUpaTh punanyeckyto Mmoaesb, BblaenaTb ousmnyeckmne
BENWYMHBLI N OPMYIbl, HEOBXOANUMbIE ONA €€ peLUeHus,
npoBOAMTb  pacyéTbl W  OueHMBaTb  peanbHOCTb
NOSTy4EeHHOro 3Ha4YeHUs1 PU3NYEeCKon BENMNYNHDI

PelwaTtb Ka4eCcTBeHHbIe 3a4a4u: BbiICTpamBaTb NIOrMYecKku
HEenpoOTUBOPEUMBYIO LIENOYKY pacCy>XaeHuUn C ornopoun Ha
N3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTU U uM3n4ecKue
ABNeHus

10.15

10.16

Wcnonb3oBaTb  Npu  pelweHnn  y4yebHbix  3apad
COBPEMEHHblE  MHAOPMALMOHHbIE  TEXHOMOrMKM  Ans
noucka,  CTPYKTypuUpOBaHMS, MHTepnpeTauum U
npeacTaBneHmss  y4ebHOM U HAy4HO-MONYNSPHOW
nHGOpMaLnK, MONYYEHHON U3 Pa3fMYHbIX UCTOYHUKOB;
KPUTUYECKM aHann3npoBaThb Nony4yaemyro MHopmMauuto

MpuBoanTs  NpuMepbI BKNnaga POCCUNCKUX U
3apybexHbIX YYEHbIX-(PU3NKOB B pas3BUTUE HayKw,
o0bsACHEHME NPOUECCOB  OKpyxarwlero Mupa, B
pa3BUTUE TEXHUKM U TEXHONOMNI

10.17

Mcnonb3oBaTb TeopeTudeckme 3HaHus no usnke B
NOBCEOHEBHON XWU3HM ONA obecneyeHns 6e3onacHoOCTm
npn obpaweHnn ¢ npubopaMn ”  TEXHUYECKMMMU
YCTPOUCTBaAMK, ONA  COXpPaHEHWs  300pOBbs U
cobnogeHnss HOpPM  3KOMOrM4Yeckoro noBedeHns B
OKpyXXatLlen cpeae

10.18

PabotaTtb B rpynne C BbIMNOMHEHWEM Pa3NUYHbIX
coumanbHbiX ponen, nnaHuposaTb paboTy rpynnbl,
paumoHarnbHO pacnpegensitb 06s3aHHOCTH "
nnaHupoBaTb  AeATeNbHOCTb B HecTaH4apTHbIX
CUTyauusix, afeKkBaTHO OLEeHMBaTb BKNag Kaxgoro u3




11 KINTACC

YYaCTHUKOB TFpynnbl B pelleHne paccMmaTpuBaemMomn
npodnemoil

Kon
npoBepsieMoro
pe3ynbTara

111

NMpoBepsiemMble NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMbl CpegHero
obwero o6pasoBaHus

[leMOHCTpMpoBaTh Ha NpMMepax ponb U MecTo PU3UKK
B (popMMpPOBaAHMM COBPEMEHHOM HAY4YHOW KapTUHBbI
MUpa, B pa3BUTUN COBPEMEHHON TEXHUKN U TEXHOMOTUN,
B NpakTU4YecKon OesATenbHOCTU NAeNn, LeSIOCTHOCTb U
€4NHCTBO (PM3NYECKON KapTUHbI MUpa

11.2

YuuTbiBaThb rpaHuubl NPUMEHeHUSs N3YYEeHHbIX
M3NYECKNX MoaeNen: ToMEeYHbIN ANEKTPUYECKUIN 3apsa,
agepHasi MOAeNb atoma, HyKNOHHas MoAenb aTOMHOro
aapa npu peleHnn pusnyecknx sagad

11.3

PacnosHaBaTb uanyeckne €BneHus (npoueccbl) wn
00BACHATbL X HA OCHOBE 3aKOHOB 3M1EKTPOANHAMMKN W
KBAHTOBOW (PU3MKWN: SnekTpudeckad nNpoBOAUMOCTb,
TEennoBoe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeNCTBUA
TOKa, B3aUMOAEWNCTBME MarHUTOB, SNEKTPOMarHMTHas
WHOYKUMS, OeNCTBME MarHMTHOro Nons Ha NPOBOAHWUK C
TOKOM W [OBWXYLWWACS 3apsd, ONeKTpOMarHUTHble
konebaHus 1 BOMHbI, NPAMOSIMHENHOE pacnpocTpaHeHme
cBeTa, OTpaxeHwe, nperioMmneHne, uHTepdepeHuns,
andpakumsa n nonspusauus ceeta, gucnepcusa ceeTa,
doToanekTpniecknn apdekt (dhbotoaddekT), cBETOBOE
AaBrieHne, BO3HMKHOBEHME NMMHENYATOro cnekTpa atoma
BOAOpOAa, eCTeCTBeHHas n NCKYCCTBEHHas
pagnoakTUBHOCTb

114

OnucbiBaTb N3y4YeHHble CBOMCTBa BellecTBa
(anekTpu4deckue, MarHUTHbIE, onTU4eckue,
9NEKTPUYECKYID NPOBOAUMOCTb pPasnu4HbIX cpen) wu
9NEeKTPOMarHuUTHble SBNeHus (npouecchbl), MCnonb3ys
du3nMyeckne BeSIMYMHBI: JANEKTPUYECKU 3apsag, cuna
TOKa, 3reKTpU4eckoe HanpsbkeHue, anekTpudeckoe
COnpoTMBIIEHNEe, pas3HOCTb noTeHuuanos, JC, paboTa
TOKa, MHOYKUMS MarHUTHOro nons, cuna Amnepa, cuna
JTopeHua, WHOYKTUBHOCTb KaTyLLKW, 9Heprung
9NEKTPUYECKOro M MarHUTHOrO NMOfewn, nepuog 1 Yactota
konebaHun B konebaTenbHOM KOHTYype, 3apsig U cuna
TOKa B MNpoLecce rapMOHUYECKUX INEKTPOMAarHUTHbIX
konebaHun, oKyCHOe paccTosiHMe K onTudeckasa cuna
NWH3bI;  NpU  ONUCaHMXM  MNPaBWUMbHO  TPaKTOBaTb
PU3NYECKMA  CMBICIT  UCNOSIb3YEMbIX  BEJSIUMUH,  UX




11.5

o003HayYeHMss W eauHUUbl; yKasblBaTb  QOPMYIbI,
CBSI3bIBAOLLUME [OaHHYK  (DUBNYECKYHD BENIMYMHY C
APYrMMUX BENUYUHAMU

OnucbiBaTb  M3y4YeHHble KBaHTOBble SBMEHUS U
npouecchbl,  uMcnonb3ys  du3MYeckme  BeNUYUHBI:
CKOPOCTb 3NEKTPOMAarHUTHbIX BOJSH, OJfIMHA BOSHbI WU
yacToTa cBeTa, 3Heprust U MMmnynbc OTOHa, nepuos
nonypacnaga, 3Heprusi CBsI3W aTOMHbIX saep; npu
onvcaHuy MNpaBUNbHO TpPakToBaTb (PUNYECKUIA CMbICH
NCMNonb3yeMblX BENUYMH, UX 0603HaAYeHUs U eauHULbI;
yKkasbiBaTb  popMyIibl, CBsi3blBalOWME  [aHHYI0
pmsnyeckyro BenUUUHY C  APYrMMU  BeNUYUHaMMU,
BbIYUCNATb 3HAYEHNE PU3NYECKON BENUYMHDI

11.6

11.7

AHanunampoBaTb (uU3nyeckme npoueccbl U SABMEHUS,
ncrnonb3ys dusandeckne 3akoHbl W MNPUHUMMbI: 3aKOH
Oma, 3akoHbl nocnefoBaTeNibHOrO W napannenbHOro
coeHeEHNA NPOBOAHMKOB, 3akoH [Pxoyna — JleHua,
3aKOH 9N1EKTPOMarHMTHOM NHAYKUMMK, 3aKOH
NPAMOSIMHEMHOIO  pPacnpoCTPaHEeHUs CcBeTa, 3aKOHbI
OTpaXeHuUsi CBeTa, 3aKOHbl MNperioMsfieHns CBeTa,
ypaBHeHMe OJunHwTenHa ansa d¢oTtoaddekta, 3akoH
COXpPaHEeHUs1 JHeprnn, 3aKOH COXPaHEeHus MMmMyrnbcea,
3aKOH COXpPaHEHWs JneKkTpu4eckoro 3apsga, 3akoH
COXpaHeHUss MaccoBOro Yucna, noctynartbl bopa, 3akoH
pagnoakTMBHOIO pacrnaja; npu 3TOM  pasnuyaTtb
CINOBECHYI0 dOpPMYNMPOBKY 3aKoHa, ero
MaTeMaTUyecKoe BblpaXeHne W YCcnoBus (rpaHuubl,
obnacTtu) NnpMMEHNMOCTH

Onpepenatb HanpaBreHune BEKTOpa NHOYKUUK
MarHUTHOro Nosnsi NPOBOAHUKA C TOKOM, Ccunbl AMnepa u
cunbl JlopeHua

11.8

CTtpouTb n onucbiBaTb Kn30bOpaxkeHne, co3gaBaemoe
NSIOCKUM 3epKanom, TOHKOWN JTMH30M

11.9

BbinosnHATb 3KCMNEepPUMEHTDI no nccrnegoBaHuio
U3NYECKMX ABIIEHUN U MPOLIECCOB C UCMOSb30BaHNEM
NPAMbIX U KOCBEHHbIX W3MEPEHUW; npu  3TOM
dopmynupoBaTb npobrnemy (3agady) u  runotesy
yyebHOro akcrnepumeHTta, cobupaTb YCTaHOBKY U3
npegnoXxeHHoro o6opyaoBaHusi, NPOBOAUTL OMbIT W
dopmynunpoBaTb BbIBOAbI

11.10

OcylwecTBnsaATe MNPsSIMble UM KOCBEHHblE W3MEPEHUs!
pusmyecknx  BENUYMH, Npu  3TOM  BbIOMpaATb
onTMManbHbIA cnocob W3MepeHus U UCMNONb30oBaTb
N3BECTHblE MEeTOAbl OLEHKM NOrpeLlHOCTEN N3MepPEHNI

11.11

Wccneposatb 3aBUCMMOCTM C*)I/I3I/I‘-I€CKVIX BeJIM4MH C




MCMONb30BaHNEM MNPSMbIX  WU3MEPEHUIW; MpU  3TOM
KOHCTpPyMpoBaTb YCTaHOBKY, (pMKCMpOBaTb pe3ynbTaTbl
NONy4YeHHON 3aBUCMMOCTU (PU3NYECKUX BENMYMH B BUAE
Tabnuy 1 rpadukoB, AenaTtb BbiBOAbl MO pe3ynbTaTam
nccnegoBaHus

11.12

Cobniopgate npaBuna 6GesonacHoro Tpyda npwu
npoBeLeHUN WUCCredoBaHMM B pamkax y4vyebHoro
9KCNnepuMmeHTa, y4yebHO-1ccnenoBaTenbLCKom n
MPOEKTHOW  OEeATEeNbHOCTM  C  WUCMOSIb30BaHMEM
N3MEpPUTENbHLIX  YCTPOMCTB M nabopaTopHOro
obopynoBaHus

11.13

11.14

Pewatb pacyéTHble 3agadn C SBHO  3adaHHOM
dom3n4eckon mMoaernbto, NCNosb3ys (PUsmyeckme 3akOHbI
W MPUHUMNBI, Ha OCHOBE aHanuM3a YCroBuUSA 3agadu
BbIGUpaTh puanyeckyto Mmoaesb, BblaenaTb omusnyeckmne
BENMYMHBLI N OPMYIbl, HEOBXOANUMbIE ONA €€ peLUeHus,
npoBOoAMTb  pacyéTbl W  OueHMBaTb  pearnbHOCTb
NOSTy4EeHHOro 3Ha4YeHUs1 PU3NYEeCKon BENMNYNHDI

PelwaTb Ka4eCcTBeHHbIe 3a4a4u: BbiICTpamBaTh JIOrMYeCcKu
HEenpoOTUBOPEUMBYIO LIENMOYKY pacCy>XaeHUn C Ornopoun Ha
N3y4YyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U dm3nYecKue
ABNeHus

11.15

11.16

11.17

Wcnonb3oBaTb  Npu  pelweHnn  y4yebHbix  3apad
COBPEMEHHble  MHAOPMALMOHHbIE  TEXHOMOrMKM  Ans
noucka,  CTPYKTypUpOBaHMS, MHTepnpeTauum U
npeacTaBneHMst  y4ebHOM U HAy4HO-MONYNSPHOW
nHGOpMaLnK, MONYYEHHON U3 Pa3fNYHbIX UCTOYHUKOB;
KPUTUYECKN aHanu3npoBaThb Nony4yaemyro MHopmauuto

0ObACHATL MPUHLUMMbLI AEUCTBUS MalUWH, NpubopoB U
TEXHUYECKMX  YCTPOWCTB; pasnuyatb YCroBUS  UX
©e3onacHoro Mcrnonb3oBaHWs B MOBCEAHEBHOM XXMU3HU

MpuBoauTb  npumMepsl BKNnaga POCCUNCKNX W
3apybexXHbIX YYEHBLIX-OU3NKOB B pasBUTUE HayKku, B
o0bsACHEHME NPOUECCOB  OKpyxarwllero Mupa, B
pasBUTUE TEXHUKM U TEXHONOMNM

11.18

11.19

Mcnonb3oBaTb TeopeTudeckme 3HaHus no usnke B
NOBCEAHEBHON XM3HU Ona obecnedeHuss 6e3onacHOCTU
npn obpaweHnn ¢ npubopaMn ”  TEXHUYECKMMMU
yCTPOMCTBaMW,  ANS1  COXpaHEHWa  340poBbs WU
cobnogeHnss HOPM  3KOMOMMYECKOro noBedeHUs B
OKpyXXatoLien cpeae

Pabotatb B Trpynne C BbINOSIHEHUEM  PaA3MNUYHbBIX
coumanbHbIX ponewn, nnaHupoBaTb paboTy rpynnbl,
paunoHanbsHo pacnpegensTb o6s3aHHOCTU n
nNaHnpoBaTb  OEATENbHOCTb B HecTaHOapPTHbIX




cUTyauusiX, adeKBaTHO OLUEHMBaTb BKMa4 KaXdoro M3
YYaCTHMKOB T[pynnbl B pPeLleHMe paccMaTpuBaemomn
npobnembl




NMPOBEPAEMBIE JIEMEHTbI COOAEPXXAHUA

10 KINNACC

Kop
pasgena

Koa npoBepsiemoro
anemMeHTa

NMpoBepsieMble 3fIeMeHTbI
coaepXxaHus

®PU3NKA N METOAblI HAYYHOIO NMO3HAHUA

1.1

dm3nka — Hayka O npupoge.
Hay4Hble mMeToAbl NO3HaHWS
OKpy>XatoLLero Mupa. Pornb
9KCNnepuMeHTa N Teopun B npoLecce
NO3HAHUS NPUPOAbl. DKCNEPUMEHT B
domsnke

1.2

MogenuposaHue dom3ndecknx
SBNEeHMNn K npoueccoB. HaydHble
rmnotesbl. PuU3nYecKne 3akoHbl U
Teopun. [paHuUbl MPUMEHUMOCTH
dm3ndecknx  3akoHoB.  [MpuHUMN
cooTBeTCTBMUA. Ponb n Mecto omsnkm
B  (hopMmpoBaHMM  COBPEMEHHOM
Hay4HOM KapTUHbI Mupa, B
NpakTU4eCcKon OeATENbHOCTY Noaen

MEXAHWKA

2.1

211

#H#HPar###KNHEMATUKA

MexaHunyeckoe ABUXKEHME.
OTHOCUTENBHOCTL  MEXaHU4YEeCKOro
OBWKEHUS. Cuctema OTCYéTa.
TpaekTopus

2.1.2

2.1.3

[MepemelleHne, CKOpPOCTb (cpenHss
CKOPOCTb, MFHOBEHHasi CKOPOCTb) W
YCKOpEeHMe mMaTepuarnbHOW TOYKU, UX
NpoeKuunm Ha ocu CUCTEMBI
KoopauHar. CrnoxeHue
nepemMeLLeHnn n clnoxeHuve
cKkopocTten

PaBHOMepHOe © paBHOYCKOpPEHHOE
NpPAMOSIMHENHOE ABWXEHMe.
padomkn 3aBMCMMOCTM KOOPAWHAT,
CKOPOCTW,  YCKOpeHusi, nytm u
nepeMeLLeHns mMmatepuanbHON TOYKU
OT BPEMEHMU

2.1.4

CsobogHoe nageHue. YckopeHue
cBob60OAHOro nNageHus

2.1.5

KpnBonunHenHoe JBWXEHne.
PaBHomepHoe ABUXeHne




MaTepuarnbHOM TOYKN no
OKPY>XHOCTW.  ¥YrnoBass  CKOPOCTb,
nuHenHas  ckopocTb. [lepnog wm
yacTorTa. LleHTpocTpemutesnibHoe
yCcKopeHue

2.1.6

2.1.7

TexHnyeckue yCTpOMCTBa:
cnMaomeTp, [OBWXEeHWe CHapsaos,
LenHble N peMeHHble nepenayu

MpakTnyeckmne paboTtbl. 3mepeHune
MIHOBEHHOWN CKOpOCTH.
MccnegoBaHue COOTHOLLEHNA Mexay
nyTaAMW, MPONOEHHBIMW TENoM 3a
nocnegoBaTenbHble paBHble
NPOMEXYTKM BpEMEHU npu
PaBHOYCKOPEHHOM  [OBWXEHUM  C
HayanbHOW  CKOpPOCTbKO,  paBHOM
Hynto. M3yyeHne ABWXKEHUS Lapuka
B BA3KOM Xumgkoctn. U3yyeHue
ABWXEHUs Tena, OpoLLEeHHOro
rOpU3oHTanbHoO

2.2

#H#HPar###NHAMUKA
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MpuHUKMnN OTHOCUTENBHOCTHN
anunes. lepBbin 3akoH HbOTOHA.
MHepunanbHble CUCTEMbI OTCHETA

22.2

Macca Tena. Cwuna. [MpuHumn
cynepnosnuumn cun

2.2.3

Btopon  3akoH HotoToHa  aonsa
MaTepuanbHom TOYKM B
MHepUnanbHOM CcUcTeMe OTCYETa
(WCO). Tpetnn 3akoH HboTOHa Ans
MaTepuasbHbIX TOYEK
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2.25

3akoH BceMUpHoOro TaroTeHusi. Cuna
Tskectn.  [llepBas  kocMudeckas
CKopocCTb. Bec Tena

Cwuna ynpyroctun. 3akoH 'yka

2.2.6

Cuna TpeHua. Cyxoe TpeHue. Cuna
TPEHUSA CKOMbXEHUS U cuna TpeHus
nokod. KoapduumeHT TpeHus. Cuna
COMPOTMBIEHUS NPU ABWXKEHUN Tena
B XXKMOKOCTM Unn rase

2.2.7

MocTynaTenbHoe W BpallaTenbHoe
OBWKeHne abcComnmTHO  TBEpAoro
Tena

2.2.8

MoOMEeHT cunbl OTHOCUTENBbHO OCU
BpaweHus. lneyo cunbl. Ycnosusa




paBHoBecusa TBépaoro tena B MCO

TexHnyeckue yCTpPOMCTBa:
2.2.9 noaLWUNHUKNA, ABWXeHne
MCKYCCTBEHHbIX CMYyTHUKOB
Mpaktnyeckne pabotbl. W3yyeHue
ABmxeHna 6pycka Mo HaKMNOHHOM
NMIOCKOCTU noa JencTBmem
Heckonbkux cun. WccnepoBaHue
3aBMCMMOCTHU cun ynpyrocTtu,
2.2.10 BO3HMKaWMX B gedopmMmpyemon

Npy>XMHe n pe3nHoBoM obpasue, oT
BENNYNHDI nx aedopmanmn.
WccnepgoBsaHue ycnosun paBHOBECUSA
TBEPOOro Tena, WMeKLWero ocb
BpaLLeHuns

2.3

#H##Par###3AKOHbl COXPAHEHNA B MEXAHUKE

23.1

MMnynbC  mMatepuanbHOM  TOYKM,
CUCTEMbl  MaTtepuarnbHbIX  TOYeEK.
MmnynsCc cunbl M U3MEHeHue
nMmnynbca Tena

2.3.2

3aKkoH CcoOXxpaHeHusi wumnynbca B
NCO. PeaktnBHoe aABUXeHME

2.3.3

PaboTta cunbil
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2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

MoLHOCTb cunbl

KnHeTnyeckas 3Hepruna
MatepuanbHoOM TO4YKN. Teopema O
KMHETUYECKOM 3HEPrnn

MoTeHunanbHas 3Hepru4.
[MoTeHuManbHaa  aHeprust  ynpyro
nedopMmnpoBaHHOM NPYXXUHbI.
NoTeHumanbHas 9Heprus Tena
B6IM3KM NOBEPXHOCTN 3eMnun

lNoTeHymanbHbIe "
HenoTeHuuanbHble cunbl. CBA3b
paboTbl HenoTeHUManbHbIX CUN C
N3MEHEHNEM MEXaHUYEeCKON 3HepPrum
cuctemMbl Ten. 3aKoH COXpaHeHus
MEXaHN4YEeCKON SHEepPrnm

Ynpyrve un Heynpyrme cTofIKHOBEHUS

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

2.3.10

Mpaktnyeckne paboTbl. W3yveHue
CBSI3M CKOPOCTEN Ten Npu Heynpyrom




yoape. ViccnepoBaHue cBAsn paboThl
CUNbl C U3MEHEHNEM MeXaHUYeCKON
3Heprum Tena

3 MOJEKYTNTAPHAA ®UN3NKA N TEPMOONHAMUKA

#HHPar###H##OCHOBbI MONEKYNAPHO-KMHETUYECKOW
TEOPUU

OcHoBHble NONOXEHUS
MOSEKYNAPHO-KNHETUYECKON TEOPUN.
3.1.1 BpoyHoBckoe aswxkeHune. Ouddyaus.
Xapakrtep OBWXEHUS n
B3aMMOAENCTBNSA YacTuL BeELLLeCTBa

Mogenu CTpoeHusi ra3oB, XXUOKOCTEN
n TBEPAbIX Ten wun obbscHeHue
CBOWCTB BeLeCTBa Ha OCHOBE 3TUX
Moaenen

Macca MOJEKYIT. KonunyectBo
BewlecTBa. [locTosHHas ABoragpo
Tennosoe paBHOBECHE.
3.14 Temnepatypa ©n €€ un3MepeHune.

LWkana temnepatyp Llenbcus

3.1.2

3.1.3

Mogenb ngeansHoro rasa. OcHoBHoe

315 ypaBHeHune MOMeKynspHo-

3.1 o KWHETUYECKON Teopun unaeanbHoro
rasa

AbcontoTHaa TemnepaTtypa Kak mepa
cpedHen  KMHETUYECKOW  3HEepruu
TENnoBOro ABWXEHUA 4YacTuy rasa.
LWkana temnepatyp KenbBnHa

3.1.6

YpaBHeHune KnanenpoHa -

s.1.7 MenpeneeBa. 3akoH [JanbToHa

[[@a30Bble 3aKOHbI. |/|30I'Ip0Ll,eCCbI B
noearibHomM rase C TOCTOAHHbLIM
KONnmmM4eCcTBOM BellecTBa: n30TepMa,
M30X0pa, |/|3063pa

TexHnyeckune yCTpOWCTBa:
TepMmomeTp, bapomeTp

Mpaktnyeckue paboTbl. M3amepeHue
MaccCbl BO3yxa B KNnacCHOW KOMHarTe.

3.1.10 VccnepoBaHne 3aBMCMMOCTU Mexay
napameTpamMmu COCTOSAHUA
pa3peXKeHHoro rasa

OCHOBblI TEPMOANHAMWKA

3.1.8

3.1.9

3.2 391 TepmognHammyeckas cucrema.
o BHYyTpeHHAA 3Heprua




TEPMOANHAMNYECKOM  CUCTEMbI U
cnocoObl eé n3MmeHeHusa

3.2.2

3.2.3

3.24

3.25

KonnyectBo Tennotel u pabora.
BHyTpeHHsA 3Heprns ogHoaTOMHOro
naeanbHOro rasa

Buabi Tennonepeaayu:
TEennonpoBOAHOCTb, KOHBEKLNS,
nanyvyeHne. TennoémkocTb Tena.
YaenbHasa TennoémMKOCTb BELLEeCcTBa.
Pacuyét konuyectBa TennoTbl Mpu
Tennonepegade

lMepBbIM  3aKOH  TEPMOAUHAMMUKN.
MpumeHeHue nepBoro 3aKoHa
TepMoOANHaAMUKN K  M30onpoueccam.
padomnyeckas MHTepnpeTauuns
paboTbl rasa

TennoBble  MawwWHbl.  [MpuHUMNGI
AencTBnA TennoBbIX MaLLVH.
MpeobpasoBaHus 3Heprnm B
TennoBbiXx MawunHax. KoaddpuumeHt
nonesHoro gencrteus (ganee — Krid)
TennoBon MawwuHbl. Uukn KapHo u
ero Krj

3.2.6

BTtopon 3akoH  TepmoAUHaMUKW.
HeobpatumocTb npoueccos B
npypode. Tennosble ABuraTenw.
QKonornyeckune npobnemsl
TENNO3HEPreTUKN

3.2.7

TexHu4yeckne ycTpomcTea: ABuratesib
BHYTPEHHEr0  cropaHusi, OblTOBOM
XONOAWNMbHUK, KOHOMLMOHEP

3.2.8

MpakTnyeckne paboTtbl. N3mepeHue
yOenbHOW TEeNSI0EMKOCTH

3.3

#H##HPar###AIPETATHBIE COCTOAHUA BELWECBA.

®A30BbIE NMEPEXOAbI

3.3.1

MapoobpasoBaHMe W KoHOEHCaUUS.
WcnapeHne u kKuneHune. YpaenbHas
TennoTta napoobpasoBaHusi.
3aBMCUMOCTb TemnepaTtypbl KUNEHUs
OT JaBreHus

3.3.2

AbconoTHaas UM OTHOCUTENbHas
BNaXHOCTb Bo3dyxa. HacblleHHbI
nap

3.3.3

Teépaoe Tteno. Kpucrannuyeckue u
amopHble  Tena.  AHusoTponus




4.1

CBOWCTB KpuCTasnmnos. Knokne
Kpuctannbi. CoBpeMEeHHbIe
mMarepuansi

[NMnaBnexnmne n Kpuctannm3auua.

3.34 YoenbHaa  Tennota  nNnaBfeHus.
Cybnumauums
3.3.5 YpaBHeHne TennoBoro 6banaHca
TexHn4yeckne yCcTponcTsa: rurpoMeTp
n NcnUxXpomeTp, KanopumeTp,
336 TEXHOMOrNN nonyyeHmna
COBPEMEHHbIX MaTepuanos, B TOM
yncne HaHOMaTepuanos, n
HaHOTEXHOOrnu
337 MpakTnyeckne paboTtbl. N3mepeHune
BNakHOCTK BO3ayXa
ANEKTPOONHAMUKA
#HHPar##ONIEKTPOCTATUKA
onekTpusauma Ten. ONeKTpUYecKum
411 3apsg. [dBa Buga  9nNeKTpuUYecKux
3apsaoB
412 MpoBOAHMKM, AVN3NEKTPUKM "
NnosTlynpoOBOAHUKN
413 3aKOH COXpaHEeHUs1 JNEKTPUYECKOro
3apsaga
414 B3anmopgenctemne 3apagoB.  3akoH
KyrnoHa
dnekTpuyeckoe none.
Hanps»kéHHOCTb 3r1EKTPUYECKOoro
415 nons. MpnHUMN cynepnosuuun.
JInHUNM HanpPsHKEHHOCTHN
9J1IEKTPUYECKOro nons
Pabota cun anekTpocTaTU4eckoro
4.1.6 nons. MNoTeHuman. PasHocTb
noTteHumanos
MpoBOOHMKM U ONSNEKTPUKM B
4.1.7 NMOCTOAHHOM 3NEeKTpU4YeckomMm none.
[nanekTpuyeckas NpOHMLAEMOCTb
OIEeKTPOEMKOCTb. KoHaeHcaTop.
418 ONEeKTPOEMKOCTb NS10CKOro
KOHOeHcaTopa. OHeprus
3apsKEHHOro KoHgeHcaTopa
TexHunyeckue yCTpoucTBa:
4.1.9 aneKkTpockon, 3NeKTpoMeTp,

AneKTpocTaTnyeckas 3alnTa,




4.2

4.1.10

3asemrieHne anekTponpubopos,
KOHLEHCATOpP, KCEepPOKC, CTPYWHbIN
NPUHTEP

MpakTnyeckmne paboTtbl. 3mepeHune
3IEKTPOEMKOCTUN KOHAEHCaTOopa

#H#HPar###IOCTOAHHbBIVN SNEKTPUYECKU TOK. TOKU B

42.1

PASJIMYHBIX CPEOAX

Ycnosus CyLLeCTBOBaHUSA
NMOCTOSIHHOIO 3MEKTPUYECKOro TOKa.
NcToyHukn  TOKa. Cuvna  TOKa.
NoCTOAHHbIN TOK

4.2.2

HanpsbkeHne. 3akoH Owma ans
yyacTka uenu

4.2.3

dnekTpuyeckoe COMNpPOTUBIEHME.
YnenbHoe conpoTMBIIEHNE BellecTBa

4.2.4

4.2.5
4.2.6

lMocnepoBaTtenbHOe, napannenbHoe,
CMeLlaHHoe coeguHeHune
NPOBOOHMKOB

PaboTa anektpunyeckoro Toka. 3akoH
Ibxoynsa — JleHua

MOLLHOCTb 3M1EKTPMYECKOro ToKa

4.2.7

anekTpoaBwxylwias cuna (ganee —
O[C) n BHYTpeHHee conpoTUBNEHne
MCTOYHMKA TOoKa. 3akoH Oma ansa
NOSTHOM (3aMKHYTOW) 3NeKTpU4eckom
uenn. KopoTkoe 3amMblkaHue

4.2.8

4.2.9

4.2.10

4211

4.2.12

OneKTpoHHas NPOBOAUMOCTb
TBEPAbIX MeTannoB. 3aBUCUMOCTb
COMpPOTUBIIEHNS MeTannos oT
Temnepatypbl. CBEpXNpOBOAMMOCTb

OneKTpu4yecknin TOK B  BaKyyMe.
CBoncTBa 3MEKTPOHHbIX MYy4YKOB

MonynpoBogHukn. CobcTBeHHaa u
npuMecHas NpPOBOAMMOCTb
nonynpoBogHukoB. CBownctBa p-n
nepexopa. MonynpoBogHMKOBbIE
npnbopbl

OnNeKTpUYEeCKUn TOK B INEKTPONUTax.
OnekTponuTMyeckaa auccoumaums.
OnekTponuna

OneKkTpuyeckMm TOK B rasax.
CamocTosiTenbHbIN n
HEeCaMOCTOATESbHbIN paspsa.
PasnuyHble TUNbl CaMoCTOATENbHOIO




pa3psga. MonHus. Nnasma

4.2.13

TexHnyeckue yCTpPOMCTBa:
amnepmMeTp, BONbLTMETP, peocTar,
NCTOYHUKN TOKa,

anekTpoHarpeBaTenbHble  NpUoopLI,
9NeKTpoocBeTUTENbHbIE  NPMBOPHI,
TepMoMmeTp COMpPOTUBIIEHMS,
BaKyyMHbIA Ouod, TEepMUCTOpPbl U
doTOpE3NCTOPHI,
NONYNPOBOAHMKOBbIN avoa,
ranbBaHuKa

4.2.14

Mpaktnyeckne pabotbl. W3yyeHue
CMeLLaHHOro coeanHeHus
pe3NCTOPOB.

N3amepeHne J3C mnctoyHuka Toka u
ero BHYTPEHHEro ConpoTUBMEHUS.
HabniogeHune anektponusa

11 KINTACC

Kon
pasgena

KoanpoBepsiemoro
anemMeHTa

MpoBepsieMble 3NeMeHTbI
coaepxaHus

4

QJIEKTPOONHAMNKA

4.3

#H#HPar###MAIHUTHOE MNMOINE. 3JIEKTPOMATHUTHAA

NMHOYKUNA

4.3.1

MocTosAAHHbIE MarHuThl.
B3anmopencteume NOCTOSAHHbIX
MarH1uToB

4.3.2

4.3.3

MarHuTtHoe none. Bektop
MarHUTHOW MHAYKumMn. [MpuHumMn
cynepnosvuuun. JIMHUKM mMarHuTHOM
NHAOYKUMN. KapTuHa NNHUIN
MarHUTHOWM NHOYKUUK nons
NOCTOSIHHbIX MarHNTOB

MarHuTHOe nosie npoBOLHMKA C
TOkOM. KapTuHa nuHuUM nons
AJSIMHHOrO NPAMOro NPOBOAHUKA U
3aMKHYTOro KONbLEBOro
NPOBOOHMKA, KaTyLWKNW C TOKOM.
OnbIT OpcTega. Baamopencrteume
NPOBOAHMKOB C TOKOM

4.3.4

Cuna Amnepa, eé mogysb u
HanpasneHune

4.3.5

Cuna JlopeHua, eé& moaynb Wu
HanpasneHue. [BwxeHune




3apsKEHHOW YacTuubl B
OAHOPOLHOM  MarHMTHOM  Morse.
PaboTta cunbl JlopeHua

436 AsneHuve aNeKTpoMarHMTHOM
NHOYKLNN
437 MNoTokK BEKTOpa MarHUTHOM
NHOYKLNN
a4C NHOYKUMMN. 3akoH
4.3.8 ANeKTpoMarHMTHOn NHAOYKUMN
dapapges
BuxpeBoe anektpuyeckoe none.
439 O0C wuHOyKUMM B NpPOBOOHMKE,
OBUXYLLEMCA NOCTynaTeflbHO B
OAHOPOAHOM MarHMTHOM rnone
4.3.10 MpaBuno JleHua
NHOYKTUBHOCTb. Asnenve
4.3.11 CaMOVHOYKLNN. o4C
CaMOUHAYKLNK
4.3.12 QHeprus MarHUTHOro nons
KaTyLLKN C TOKOM
4.3.13 OneKTpoMarHMTHoe nose
TexHunyeckme YCTPOUCTBA:
NMOCTOSIHHbIE MarHuTbl,
4314 9NEKTPOMarHuThbl,
anekTpogsuraTtensb, yckopuTenu
arIeMeHTapHbIX YyacTuu,
NHOYKUNOHHAas neYvb
MpakTnyeckue paboTtbl. N3ydeHune
MarHUTHOrO nonsa  KaTylwKkn C
4.3.15 TokoM. WccnepoBaHne [Oencrteus

MOCTOSIHHOTO MarHWTa Ha pamKy C
TokoM. WccneposaHue gaBneHus
3MNeKTPOMarHMTHOM MHAYKUUA

5 KOJIEBAHUA N BOJMHbI
##PartHHMEXAHUYECKNE N QNTEKTPOMAIMHUTHbBIE
KOJIEBAHWA
KonebaTtenbHas cucTema.
CBobogHble konebaHus.
51.1 "apmoHun4yeckue konebaHus.
51 Mepnoa, yactota, amnnuTyga U
dasza konebaHun
[Mpy>XUHHBIN MaATHUK.
5.1.2 y
MaTtemaTnyeckum MasgTHUK
5.1.3 YpaBHeHue rapMOHUYECKUX




konebaHun. KuHematudeckoe u
JUHaMuyeckoe onucaHue
KonebaTenbHOro ABUXeHUs

lNpeBpaLleHne 3Heprmm npu

rapMOHNYECKUX konebaHusaXx.
514 Cessb amnnuTy Al konebaHun
ncxogHom BEJTMYUHDI C
amnnutygamn  konebaHun  eé
CKOPOCTU 1N YCKOPEHUS
KonebaTtenbHbin KOHTYP.
CBoboaHble  3neKTpOMarHUTHbIE
konebaHna B naeanbHOM
5.1.5 konebatenbHOM KOHTYpeE.
AHarnorna mexagy MexaHu4eckummu
n 3N1IEKTPOMArHUTHbIMU
konebaHnamu. Popmyna TomMcoHa
3aKOH COXpaHeHWs aHepruM B
5.1.6 naeanbHOM konebartenbHoM
KOHTYpe
BbIHYXOeHHble MexaHuyeckme
konebaHus. Pe3oHaHc.
5.1.7 Pes3oHaHcHas KpuBas.
BbIHYy>XOeHHbIe
9NEeKTpOMarHUTHbIe KonebaHus.
lNepemeHHbIN TOK.
5.1.8 CuHycomaanbHbil  NEPEMEHHbIN
TOK.
MoOLWHOCTE MNepeMeHHOro Toka.
51.9 AMNNUTYyOHOE W OeuncTByloLlee
3HayeHue CUnbl TOKa "
HanNps>XeHns
TpaHcgopmaTtop. [lponsBoacTso,
nepenaya n notpebneHune
SNEeKTPUYECKON aHepruu.
5110 Jkornornyeckue PUCKM npu
Npon3BOACTBE ANEeKTPUYECKON
SHepruun. KynbTypa
MCMONb30BaHNSA  3NEKTPOSHEPrum
B NOBCEAHEBHOW XXU3HMN
TexHnyeckue yCTpoucTBa:
51.11 cencmorpada, ANeKTpuYecKum
3BOHOK, NTMHUK 3nieKkTponepenay
lMpakTnyeckue paboTbl.
51.12 WNccnepoBaHue 3aBUCUMOCTU

nepvoaa Marnbix KornebaHun rpysa




5.2

#H#HPar###MEXAHNY

521

Ha HUTW OT ANMHbI HUTU N MacCChl
rpysa. WccneposaHue
nepemMeHHoro Toka B UuUenn Wu3
nocnegoBaTenbHO  COEAMHEHHbIX
KOHOeHcaTopa, KaTyLUKN "
pesncTopa

ECKME N SJIEKTPOMAIHUTHBIE
BOJIHbI

MexaHn4eckne BOSIHbl, YCIOBUS
pacnpocTpaHeHuns. Mepwnoga.
CKopOoCTb  pacnpoCTpaHeHUst WU
AnvHa BOMHbl. [lonepeyHble wu
NpPOAOSbHbIE BOSHbI

5.2.2

#H#Partt#  NHtepdepeHuna wu
ANpakuna mexaHM4eCckmx BOSH

5.2.3

3ByK. CKopoCTb 3BYyKa. [[POMKOCTb
3ByKka. BbicoTa ToHa. Tembp 3ByKa

524

5.2.5

OneKTpoMarHnTHble BOJIHBbI.
Ycnosus n3nyyeHna
3IEKTPOMArHMUTHbIX BOJTH.
B3anmHas opueHTaumsa BEKTOPOB
E, B u v B 9nekTpoMarHUTHOW
BOJIHE B BaKyyme

CeoiicTBa 3NEKTPOMarHMUTHbIX
BOJTH: OTpakeHue, NpenomMieHue,
nonsipusauus, Andopakums,
nHTEepdepeHumns. CkopocCTb
3NEeKTPOMAarH1THbIX BOJTH

5.2.6

5.2.7

LLikana anekTpoMarHUTHbIX BOJH.
MpUMeHeHME 3NEeKTPOMarHUTHbIX
BOJIH B TEXHUKE U ObITY

MpuHUMnbI pagnocBA3U "
TenesnaeHuns. Pagnonokauums.
OneKkTpoOMarHUTHoe 3arpsisHeHue
OKpy>xatoLien cpeabl

5.2.8

TexHn4eckune yCTpOUCTBa:
MYy3blKanbHble NHCTPYMEHTBI,
yrbTpa3BykoBas [guarHOCTUKa B
TEXHUKE W MeauumHe, pagap,
paguMonpuEMHUK, Tenesunsop,
aHTeHHa, TenedoH, CBY-neyb

5.3

HH#Part#H#ONTUNKA

5.3.1

lNpsimonnHenHoe
pacnpocTpaHeHune cBeTa B
ogHopoaHoun cpege. Jlyd cBeTa




5.3.2

5.3.3

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxeHusi cBeTa. [locTpoeHue
n306paXkeHni B NMIIOCKOM 3epKarne

MpenomneHne  ceBeta.  3aKOHbI
npenomnenna ceeta. AGCOMNOTHbLIN
nokasartesib NpefiomMneHunst

5.3.4

[MonHoe BHYTPEHHee OTpaXKeHue.
MpenenbHbIn yron NoSsIHOro
BHYTPEHHENO OTpaXeHus

5.3.5

HOucnepcuss  cBeta.  CRoOXHbIN
cocTtaB 6enoro ceeTa. LiBet

5.3.6

Cobupatouwme n pacceusarowme
NWH3bl. TOHKaa nunH3a. PoKycHoe
pacCcTosiHMe W OnTUYeckast cuna
TOHKOWM NUH3bI. [MocTpoeHune
n3obpaxeHun B cobuparowmx u
paccenBarowmx nmH3ax. Popmyna
TOHKOM  TUH3bI. YBenunyeHue,
JaBaemMoe NMH30U

5.3.7

Mpegensl NPUMEHNMOCTU
reoMeTpnu4eckom ONTUKN

5.3.8

NHTepdepeHuus cBeTa.
KorepeHTHble NCTOYHUKMN.
YcnoBus HabnogeHus
MakCMMyMOB W MWHUMYMOB B
NHTEPEPEHLNOHHON KapTUHE OT
ABYX CUH(A3HbIX KOrepeHTHbIX
NCTOYHNKOB

5.3.9

5.3.10

HOudppakums cBeTa.
HAvdpakymoHHas peLleTka.
Ycnosue HabnogeHnsa rnaBHbIX
MaKkCUMyMOB npwn nageHum
MOHOXpPOMaTUYeCKOro cBeTa Ha
ONPAKLUMOHHYIO peLleTKy
lNonapusauns ceeta

5.3.11

TexHun4yeckne YCTPOMUCTBA: OYKMU,
nyna, doToannapar,
NPOEKUNOHHbIN annapar,
MMKPOCKOM, Teneckon,
BOJTOKOHHAas ONTHKa,
AndpakLMOHHas peLeTka,
nonspovs

5.3.12

MpakTnyeckue paboTbl.
N3amepeHne nokasarens
NpenoMneHus. NcecnepoBaHne




CBOWCTB M300pakeHM B NUH3aXx.
HabntogeHne gucnepcum ceeta

QNEMEHTbI CNELMANBHOWM TEOPU

OTHOCUTEJIbHOCTHK
MpaHnubI NPUMEHNUMOCTU
Knaccmu4eckom MeXaHUKN.
MoctynaTsl Teopum
6.1 OTHOCUTENBHOCTMU:
WHBaApPNaHTHOCTb Moayns
CKOpPOCTM CBeTa B BaKyyMme,
NPUHLNN OTHOCUTENBHOCTU
6 OnHWTENHA
OTHOCUTENBHOCTb
6.2 OOHOBPEMEHHOCTU. 3amenreHue
BPEMEHU N COKpaLleHne ASINHBbI
6.3 OHeprna M uMnyrbc cBODOAHON
YacTuubl
CBsA3b MacCbl C 3Heprmem wu
6.4 MMMYNIbCOM CBOGOAHON YacTuubl.
' OHeprus nokos csobogHom
YacTuupbl
7 KBAHTOBAA ®UN3NKA
HHPar###ONEMEHTbBI KBAHTOBOW OMTUKN
®oToHbl. Popmyna lMnaHka cBs3n
7.1.1 9Heprnn OTOHa C ero 4acTtoTOM.
OHeprms n nmnynsc poToHa
OTKpbITHE n nccnegoBaHue
712 doToadhdekTa. Onbitel AT
o CronetoBa. 3aKOHbI
doToadppekTa
7.1 YpaBHeHne  OuHWTeHa  Ans
7.1.3 doToapdekTa. «KpacHas
rpaHmua» potoaddekra
JaenexHne cBeta. Onbitbl [.H.
7.1.4
INlebepesa
7.1.5 Xnmumnyeckoe aencTeme ceeta
TexHn4eckune ycTponcrea:
7.1.6 ¢dOTO3NEMEHT, doToaaTUuK,
conHeyHas batapes, cBeToamoa
CTPOEHVE ATOMA
Mogernb atoma TomcoHa. OnbIThbl
7.2 791 Pesepdopaa no nccrnenoBaHuio

CTpoeHus atoma. [NnaHeTapHas
MOAesb aToma




7.3

Moctynatel bopa. WanydeHue wu
nornowieHne doTOHOB npu
nepexone atoma C OHOro YpOBHS

7.2.2 -
SHeprun  Ha  gpyron.  Buapl
CMNEeKTPOB. Cnektp YPOBHEMN
3Heprum atoma Bogopoaa
BonHoBble  cBOMCTBA  4acTuu,.
BonHbl ne Bponns.
7.2.3 KopnyckynspHO-BOSTHOBOW
ayanuam. dudpakumns anekTpoHoB
Ha Kpuctannax
CnoHTaHHOE ©N  BbIHYXOEHHOoe
7.2.4 nanyyeHue. YCTPONCTBO n
npuHUMN paboTbl Nasepa
TexHnyeckne YyCTPOWUCTBa:
795 CneKkTpanbHbIn aHanus3
(cnekTpockon), nasep, KBaHTOBbLIN
KOMMNblOTEP
MpakTnyeckue paboThbl.
7.2.6 HabntogeHune nUHen4yaToro
cnekTpa
ATOMHOE AQPO
MeToabl HabngeHns "
7.3.1 perucrpauum aneMeHTapHbIX
yacTtumy
OTKpbITHE pagMoaKTUBHOCTM.
OnbITbI Pesepdopaa no
onpeneneHunio cocTaBa
pagnoaKkTUBHOIO N3ny4YeHuns.
7.3.2 .
CeovctBa anbca-, 6eta-, ramma-
N3nyveHuns. Brninanue
pPagnoOaKTMBHOCTM  HA  >XMBble
OpraHu3mbl
OTKpbITME MPOTOHA M HEWTPOHA.
HyknoHHas MoAenb aapa
7.3.3 enseHbepra — MBaHeHKo. 3apsa
agpa. Maccosoe uucno agpa.
N3oTon.l
Anbda-pacnag. OneKTPOHHbIA W
734 NO3UTPOHHbIN beTta-pacnag.
amma-nsnydeHue. 3aKoH
paguMoaKTMBHOIo pacnaga
OHeprnsa CBs3M HYKIOHOB B fApe.
7.3.5 AnepHble cunbl. [edekt maccol

anpa




ApepHble peakuun. [eneHne wn

7.3.6
CUHTE3 aaep
AnepHobin peakTop.
TepmosinepHbIN CUHTES.
737 I'Ipo6ne1v|b| n nepcrnekTmBbI
AAepHON 9HEepreTuKu.
JKonornyeckne acnekTbl 94epHom
3HEepreTukn
OnemeHTapHble YacTuupbl.
738 OTKpbITHE NO3UTPOHaA.
T dyHOameHTanbHble
B3aMModencTBus
TexHn4yeckue yCTpOWCTBa:
739 ,EI,O3I/IMe'I:p, kamepa BwunbcoHa,
SOEPHbIN  peakTop,  aTOMHas
6omba
MpakTnyeckue paboThl.
7.3.10 MccnepoBaHne TpekoB Yactuy, (No

rotToBbIM boTorpadonsim)

AJIEMEHTbI ACTPO®UN3NKHA

Bupa 3BésgHoro Heba. Co3Be3gus,

8.1 SpKMe  3BE€3Obl, MNfaHeTbl, WX
BMOAMMOE OBMXEeHne
ConHeyHasa cuctema. [1naHeTbl
3eMHOU rpynnbl. [NnaHeTbI-

8.2 rTMraHTbl " nx CNYTHUKN,
KapnukoBble nnaHeTbl.  Manble
Tena ConHeYyHon cucTembl
ConHue, doTocdepa n

8.3 aTtmocdepa. ConHe4vHas
aKTUBHOCTb

8.4 I/Ic__TquMK 3Heprmnm  CornHua WU
3BE€3/
3BE3bl, nx OCHOBHbIe
XapaKTepUCTUKK: mMacca,
CBETMMOCTDb, paguyc,
TemnepaTtypa, WX B3auUMOCBSA3b.

8.5 [unarpamma «cnekTparnbHbIi Knacc

' — CBETMMOCTb». 3BE3Abl NaBHOMU
nocneagoBaTenibHOCTM.
3aBUCUMOCTb «macca -
CBETMMOCTb» [AOnd 3BE34 [NaBHOM
nocnegoBaTenbHOCTU

8.6 #HHPar###BHyTpeHHee CTpoeHue

3BE3M. CoBpeMeHHbIe




8.7

NpeacTaBneHnsa O MPOUCXOXAEHUMN
n a3sontoumn ConHua w©n 3BE3N.
ATanbl XN3HU 3BE3A

MrneyHbIn MyTb - Halla
[anakTuka. CnupanbHas
CTPYKTypa ManakTuku,
pacnpegeneHne 3B€3a4, rasa WU
nbinn. lonoxeHne wn OBUMXEHUE
ConHuya B [anakTtuke. Nnockaa um
chepunyeckas No4CUCTEMBI
[ranakTuku

8.8

8.9

Tunbl ranaktuk. PaguoranakTukm
M kKBasapbl. YeépHble Oblpbl B
sAapax ranakTuk

BceneHHas. PacwwupeHne
BceneHHowm. 3akoH  Xabb6na.
PasberaHune ranaktuk. BospacTt u
pagunyc BceneHHown, Teopus
BonbLioro B3pblBa. Mogenb
«ropsiyen BceneHHony.
PenukToBoe nsnyyeHme

8.10

MacwwtabHas CTPYKTYypa
BceneHHon. MeTaranakrtuka.
HepeLuéHHble npobremsl
acTpOHOMUM
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