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NOACHUTEJNIbHAA 3AMUCKA

Mporpamma no c¢usmke 6a30BOro YpoBHS Ha YpPOBHe cpefHero obuiero
obpasoBaHusi paspaboTaHa Ha OCHOBE MONOXeHn wn TpeboBaHMn K
pesynbTaTtam OCBOEHUSA OCHOBHOWM obpasoBaTesibHON nporpammel,
npeactaeneHHbix B PrOC COO, a Takke c yvyétom hbenepanbHonm pabouyen
nporpamMmmMbl BOCMUTAHUSA W KOHUENUMUM npenogaBaHnsa yyebHoro npeagmerta
«®Pusmka» B obOpasoBaTenbHbIX oOpraHu3aumax Poccunckon degepaunn,
peanuayoLnx OCHOBHble 06pa3oBaTerbHble NPOrpamMMbl.

CopepxaHue nporpaMmmbl N0 dM3MKE HanpaBrneHo Ha dOpMUPOBaHME
€CTECTBEHHO-HAy4YHON KapTuHbl Mupa oby4varowmxcsa 10-11 knaccos npwu
obyyeHMn wux cdu3mke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-
aeatenbHOCTHOro  nogxoga. [lporpamma no  pm3suke  CcOOTBETCTBYET
TpeboBaHuam ProC COO kK nnaHUpyembiM JSUYHOCTHbIM, MNPEeOMETHbIM U
MeTanpegMeTHbIM pe3yrbTaTtam oby4eHus, a Takke y4yuTbiBaeT Heob6XoaUMOCTb
peanusaumm MexnpegMeTHbIX CBA3en (U3NKM C  eCTeCTBEHHO-Hay4HbIMU
yyebHbIMN npegmMeTamn. B Hen onpenensawTCs OCHOBHblE Lenn U3yyYeHud
du3nkn Ha ypoBHe cpeaHero obuiero obpasoBaHus, NnaHupyemble pesynbTaThbl
OCBOEHUSA Kypca (U3MKK: JIMYHOCTHblE, MeTanpegMeTHble, npegMeTHble (Ha
6a30BOM ypoBHE).

[Mporpamma no pusnke BKIIOHaET:

e NNaHupyemble pes3yrnbTaTbl OCBOEHUS Kypca Gu3nMku Ha 6a3oBoOM

YpOBHE, B TOM Yucne npegMeTHble pe3ynbTaThl N0 rogam obyveHus;

e copepxaHue ydebHoro npegmeTa «dPmnsmnka» no rogam obyyeHms.

®dusnka Kak Hayka O Hambonee obWMX 3akOHAX NPUPOAbI, BbICTynas B
KayecTBe y4yebOHOro npegmMeTa B LWKOME, BHOCUT CYLLECTBEHHbIW BKNag B
CUCTEMY 3HaHMM 00 okpyxawowem wmupe. LKoNbHLIM Kypc U3MKK —
cucTtemoobpasyrwmn - anss  eCcTeCTBEHHO-HAyYHbIX  y4ebHbIX  NpenmeTos,
NMOCKOMbKY (PU3NYECKME 3aKOHbl JieXaT B OCHOBE MNpoLeccoB U SBIEHUN,
n3yyaemblx Xxumuen, buonornen, uamyeckon reorpaduen U acTpoHOMUEN.
Mcnonb3oBaHne n akTMBHOE MNpPUMEHEHUe qU3NYECKNX 3HaHUK onpegenser
XapakTep W pasBuTUE pasHOOOpasHbIX TEXHOMOrMm B cepe ISHepreTuku,
TpaHCnopTa, OCBOEHUSA KOCMOCA, NOSTyYEHUS HOBbIX MaTepuasioB C 3afaHHbIMU
csonctBamn un gpyrux. W3ydyeHme pu3ankm BHOCUT OCHOBHOW BKMag B
dopMupoBaHMEe eCTeCTBEHHO-HAay4YHOW KapTUHbI Mupa obyyawwmxcs, B
dhopMUpoBaHME YMEHUN MPUMEHATb HaYYHbIN MeTOA NO3HAaHUS NPU BbINOSTHEHUN
NMK y4ebHbIX nccnegoBaHUn.

B ocHoBYy Kypca @u3auku Ansi ypoBHS cpeaHero obuiero obpasoBaHus
NONOXEH pag WAEW, KOTOopble MOXHO paccMaTpuBaTb Kak MPUMHUUNLI  €ro
NMOCTPOEHMUS.

UNdess uenocmHocmu. B COOTBETCTBUM C HEW KypC ABMNSAETCHA JOrMyecku
3aBEpPLIEHHBIM, OH COOEPXUT MaTepuan U3 BCcex pasfenoB (pu3nku, BKNYaeT
KaK BOMPOCbI Knaccu4eckomn, Tak U COBPEMEHHON (PUSMKN.

UNdesi eeHepanusayuu. B cooTBeTCTBUM C HEW maTepuan Kypca usnku
o0beaMHEH BOKpYyr usnyecknx Teopun. Begywmm B Kypce 4BngeTtcs
dhopMupoBaHMe NpeacTaBneHnn 0 CTPYKTYPHbIX YPOBHAX MaTepuu, BELLECTBE U
none.



Noes eymaHumapu3sayuu. E€ peanusauunsa npegnoniaraet UCMNONb30BaHUE
ryMaHUTapHOro noTeHumana u3n4yeckon Hayku, OCMbICIIEHNE CBS3M Pa3BUTUSA
dun3mkn ¢ pasButmeMm obwectea, a TakKke C MUPOBO33PEHYECKUMMU,
HPaBCTBEHHbLIMU M 3KOSNTOrMYECKMMIN Npodnemamu.

Noess npuknadHou HarpaeneHHocmu. Kypc @u3nkn npegnonaraet
3HAaKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKUX N TEXHOSOrMYECKUX MPUINOXKEHUN
N3y4YeHHbIX TEOPUI N 3aKOHOB.

Noesi aKomnoeuzayuu peannsyeTcd NOCpeacTBOM BBEOEHUS SIEMEHTOB
coaepXaHusi, MOCBSILLEHHbLIX 3KOMOrmM4yecknm npobnemam COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTMEM TEXHUKM U TEXHOSOMMA, a Takke obCyXaeHus
npobnem paumoHarnbHOro NpPUPOAONOSb30BaHUS n 9KONOormyeckom
GesonacHoCTH.

CTepxHeBbIMM 3rieMeHTamMu Kypca OM3MKM Ha ypoBHE cpeaHero obuiero
obpasoBaHus sBnATCA hmnsndeckme Teopumn (opMmmpoBaHMe nNpeacTaBrieHnin o
CTPYKTYpe NOCTPOEHUNSA PU3NYECKON Teopumn, ponun yHOaMeHTanbHbIX 3aKOHOB
MW NPUHUWNOB B COBPEMEHHbIX MPEACTaBfeHusX O npupoae, rpaHuuax
NMPUMEHUMOCTM TEOPUN, LONA OMUCaHUS ECTECTBEHHO-HAyYHbIX SABMNEHUA WU
npoLeccoB).

CuncteMHO-AeATENbHOCTHBIN NOAX04 B Kypce OU3nKN peanuayeTtcd npexae
BCEro 3a CYET OopraHu3aumm aKCnepuMeHTanbHOW AeATENbHOCTU 00y4atoLmxCs.
[Ona 6a3oBoro ypoBHA Kypca ¢U3NKM — 3TO WUCMNONb30BaHME CUCTEMbI
dpoHTanNbHLIX KPaTKOBPEMEHHbLIX 3JKCMNEPUMEHTOB W nabopaTopHbiX pabor,
KOTOpble B nporpamme no pusnke obbeanHeHbl B OOLWMIA CMMCOK YYEHNYECKNX
npakTnyeckmx pabot. BolgeneHne B ykazaHHOM nepedHe nabopatopHbiX pabor,
NPOBOOMMbLIX Of  KOHTPONS W OUEHKW, OCYLECTBNAETCA Y4YaCTHUKaMMn
obpasoBaTenbHOro npouecca ucxoas M3 0COBEHHOCTEW MMaHUPOBaHUS W
OCHalwleHnss kKabuHeTa usukn. [llpn 3TomM obecnevnmBaeTcs oBrageHue
obyvalwmMnca yMeHNssMMU NpoBOAUTb KOCBEHHbIE WU3MEPEHMUS, UCCREea0oBaHMS
3aBUCMMOCTEN (UINYECKMX BESIMYMH W MOCTAHOBKY OMbITOB MO NPOBEPKE
npeanoXXeHHbIX rMnoTes.

Bonbwoe BHUMaHWE yOenseTcsl PELUEeHU PacYETHbIX U KavyeCTBEHHbIX
3agad. [py aTOM ONSa pacyETHLIX 3agay NPUOPUTETOM SBASKOTCA 3a4ayn C sBHO
3alaHHOW (PU3NYECKON MOAESbIO, MO3BOMAIOLWME NPUMEHATb U3YYEHHbIE 3aKOHbI
N 3aKOHOMEPHOCTM KakK U3 O4HOro pasfernia Kypca, Tak U UHTErpupysi 3HaHus 13
pasHbIX pa3genos. [1ns Ka4eCTBEHHbIX 3agay NPUoOpUTETOM SABNSIOTCA 3adaHus
Ha 0ObsICHEHNE NPOTEKaHUS (PU3NYECKMX SIBIIEHMI U NPOLLECCOB B OKpY>KaroLLen
XWU3HW, Tpebylowme BbiGOpa u3Myeckorn mogenu Ons cutTyaumm NpakTUMKo-
OPVEHTUPOBAHHOIO Xapakrepa.

B cootBetctBUM C TpeboBaHuamm SroC COO «k matepmanbHoO-
TexHnyeckomy obecnedeHnto y4dyebHOro npouecca 6as30Bbli YPOBEHb Kypca
dun3nkn Ha ypoBHe cpegHero obuwiero obpasoBaHUA OOMKEH u3yyaTbCA B
yCrnoBuAX NpPeaMeTHOro kabmHeta U3NKMU UM B YCIOBUSIX UHTErPUPOBAHHOIO
kabnHeTa npegMeToB €CTeCTBEHHO-Hay4yHoro uukna. B kabuHeTe usnkm
OOSMKHO ObITb Heobxoaumoe nabopaTopHoe obopynoBaHWe ONA BbINONIHEHUS
YKa3aHHbIX B MnporpaMmme no U3NKE YYEHUYECKUX MpPaKTUYecKnx paboT wu
AEMOHCTpaunoHHoe obopyaoBaHue.



HdemoHcTpaunoHHoe obopyaoBaHue dopMupyeTca B COOTBETCTBUM C
NPUHLMNOM  MWHUMANbHOW [OCTaTOMHOCTM M obecnevMBaeT MNOCTAHOBKY
NepeyvncrnieHHbIX B MporpamMme no u3nKe KIYeBbIX AeMOHCTpauun Ons
nccneoBaHUs  M3yyaemblX  SBIIEHUA UM MPOLLECCOB,  SMMUPUYECKUX U
dyHOaMeHTarnbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JTabopaTtopHoe ob6opyaooBaHne AN YYEeHUYECKUX MpakTUdeckux paboT
dopmupyeTCca B BUae TeMaTuyeckmx KOMMNNekToB n obecnednmBaeTcsa B pacyérte
OQHOrO KOMMMEKTa Ha AByx obyyawwmxcsa. TemaTudeckne KOMMNIIEKTbI
nabopaTtopHoro obopyaoBaHuUst LOMKHbl ObiTb MOCTPOEHbl Ha KOMIMIIEKCHOM
NCNOJSIb30BaHNN aHaroroBbIX U LNMPOBbLIX NPUOOPOB, a TakKe KOMMbITEPHbIX
N3MepuUTEnbHbIX CUCTEM B BUAE LNPPOBbIX NabopaTopui.

OCHOBHbIMW LeNsaMn naydeHnsa pmsmnkm B obem obpasoBaHnmn ABNAOTCS:

e (opmMMpoBaHME UHTepeca M CTpeMSieHMs obyyarLmnxcsa K Hay4yHOMY
N3Yy4YEHUIO NPUPOAbI, Pa3BUTUE WUX WHTENNEeKTyasnbHbIX U TBOPYECKMX
crnocobHocTen;

e pasBuUTME MNpPeAcTaBfeHUrM O HayyHOM MeTode  MO3HaHua U
dopmMMpoBaHMe UCCNefoBaTENIbCKOrO OTHOLWIEHUSI K OKpYXXatoLmm
ABNEHUAM;

e (opmMMpOBaHME HAY4YHOr0 MUPOBO33PEHUS KaK pesyrnbTaTa U3yyeHus
OCHOB CTPOEHUSA MaTepumn 1 pyHAaMeHTasbHbIX 3aKOHOB (PU3UNKMU;

e dopMupoBaHME YMeHUN OOBACHATbL SBMEHUA C  UCMNOSIb30BaAHMEM
PM3NYECKNX 3HAHUM N HAYYHbIX JOKa3aTeNbCTB;

e (opmupoBaHMe NpeacTaBfeHnn 0 ponu OU3NKN AN pas3BUTUA OpYrnx
€CTEeCTBEHHbIX HayK, TEXHUKN U TEXHOSOMNA.

HocTmxkeHne aTnx uenen obecnevynmBaeTcs peLleHMemM cregyowmx 3agad B

npouecce nsyyeHust Kypca (ousmnkm Ha ypoBHe cpegHero obuwero obpasoBaHus:

e npuobpeTteHune CUCTEMbI 3HaHWUN (o]) obwnx  domsnveckunx
3aKOHOMEPHOCTSX, 3aKoHax, Teopusix, BKMOYas MEXaHUKY,
MOMNEKYNSAPHYI  (PU3NKY, INEKTPOAMHAMUKY, KBAHTOBYK U3NKY W
3r1eMEeHTbI aCTPOU3UKMU;

e (opmMMpOBaHME YMEHUA MPUMEHATb TeopeTudeckne 3HaHus Ans
0ObsICHEHMST (pm3nYeckMx SABMEHUA B nNpupode W Ansg NpUHATUS
NPaKkTUYEeCKUX peLLUEeHU B NOBCEAHEBHOWM XU3HN;

e OCBOEHME CrnocoboB pelleHnss pasfnu4YHbIX 3ajady C SBHO 3afaHHOW
dom3ndeckon Mofesnblo, 3agdad, noapasymeBaloWmx camMoCToATeNbHOe
cosfaHue hmnsndeckon Moaenu, agekBaTHOM YCrNoBUAM 3a4auu;

e [OHMMaHMEe (U3NYECKMX OCHOB M MNPUHLUMNOB AENCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOSTOrMYECKNX NPOLLECCOB, UX BIIUSIHUA Ha OKPYXXatoLLyHo
cpeqy;

e OBrageHve MeTogaMn CaMOCTOATENBHOrO NIIaHNPOBaHUSA N NPOBEAEHUS
U3nMYEeCKNX IKCNepuMEHTOB, aHann3a n uHTepnpeTaumMm nHgopmaumn,
onpeaeneHnsa 4OCTOBEPHOCTU NOMyYEHHOro pe3ynbTaTa;

e CoO3gaHue yCroBui ans pa3BUTUS yMEHUI NPOEKTHO-
nccrneaoBaTenbCKON, TBOPYECKON OeATENbHOCTMW.



Ha unayyeHne ¢usnkmn (6a3oBbIi YPOBEHb) HA YpOBHE CpedHero obuiero
obpasoBaHus otBoauTca 136 yacos: B 10 knacce — 68 yacoB (2 4yaca B Hegento),
B 11 knacce — 68 4acoB (2 yaca B Hegento).

Mpeonaraembin B nporpamme no uavke nepeyeHb nNabopaToOpHbIX W
NMpakTUYecknx paboT SBMSETCS PEKOMEHOOBaHHbIM, yuuTenb Aenaet Bblbop

npoBegeHna nabopatopHbix paboT M OMbITOB C YYETOM MHAMBUAYAINbHbIX
ocobeHHocTen obyyatoLmxcs.



COOEPXAHUE OBYYEHUA
10 KINACC

Pazgen 1. ®u3uka nu metoabl HAy4YHOro NO3HaHUA

dusnka — Hayka O npupoge. HayyHble mMeToabl MO3HAHUS OKpYXaroLlero
mMupa. Ponb 9KkcnepymeHTa W Teopum B npouecce MNO3HaAHUA Mpupoabl.
OKCnepuMeHT B oM3KKe.

MogenupoBaHue hu3n4eCcKnx ABNeHUn 1 npoueccoB. HayyHble rmnoTessbl.
dunsmyeckne 3akoHbl U Teopun. ['paHnLbl MPUMEHNUMOCTU PUINYECKNX 3aKOHOB.
MpuHUMN COOTBETCTBUA.

Pornb n mecto gpmsnkm B OpMMPOBaHNN COBPEMEHHOW HAY4YHOW KapTUHbI
MUpa, B NpakTUYeCKon AeAaTenbHOCTU Noaen.

LemoHcmpauyuu

AHarnoroBble ¥ UUdPOBbLIE U3MepUTENbHbIE MNPUBOPLI, KOMMBIOTEPHbIE
AaTUNKN.

Pa3pen 2. MexaHuka

Tema 1. KuHemamuka

MexaHunyeckoe apwxkeHne. OTHOCUTENBbHOCTb MEXAHWYECKOro ABWKEHUS.
Cuctema otcuéTta. Tpaektopus.

[MepemelleHne, CKOpOCTb (CpefHSAs CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U
yCKOpeHne MartepuanbHOM TOYKWU, UX MNPOEKLUMU Ha OCU CUCTEMbl KOOPAWHAT.
CrnoxeHue nepemMeLLeHNn N CNOXEHNE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsIMOSIMHENHoe ABwkeHue. [padunkn
3aBMCUMOCTM KOOPAWMHAT, CKOPOCTU, YCKOPEHUdA, MNyTu U nepemMeLlleHuns
MaTepuarnbHON TOYKM OT BPEMEHMN.

CBoboaHoe nageHue. YckopeHne cBobOAHOro nageHus.

KpnBonuHenHoe paBwxkeHune. [BWXKeHMe mMaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C NOCTOSAHHOW NO MOLYITH0 CKOPOCTLIO. YTnoBas CKOPOCTb, JIMHENHAS
ckopocTb. [eproa n yactota obpalleHus. LleHTpocTpeMuTenbHOE YCKOPEHME.

TexHn4Yeckne ycTponcTBa W MpPaKTUYEeCKoe TMpUMEHEHMe: CnuaoMeTp,
ABWXEHME CHapsaaoB, LenHble U pEMEHHbIE Nepeaayun.

LemoHcmpauyuu

Mopaernb cucteMbl OTCHETA, UNOCTPALUUS KUHEMATUYECKUX XapaKTEPUCTUK
ABVKEHUS.

MpeobpasoBaHne ABUXEHUI C UCMONb30OBAHNEM NPOCTbIX MEXAHNU3MOB.

[MageHwe Ten B BO34QyXe U B paspeXeHHOM MpOoCTpaHCTBeE.

HabniogeHne aswxeHnsa Tena, GpoweHHOro nog YriomM K FOpU3OHTY U
rOPM30HTanbHO.

N3mepeHne yckopeHus cBob6oaHOro nageHums.

HanpasneHne ckOpoCTn Npu OBMKEHNN MO OKPY>KHOCTM.

YueHu4yeckuti akcnepumeHm, nabopamopHbie pabomal

N3y4yeHne HepaBHOMEPHOIO ABMXEHUS C Lenblo onpeaeneHns MrHoBeHHOM
CKOpPOCTW.



NccnenoBaHne COOTHOLIEHUS Mexay MNyTaMu, NPOWAEHHbIMK TefloM 3a
nocrniegoBaTtefibHble paBHble MPOMEXYTKM BpPEMEHW Npu pPaBHOYCKOPEHHOM
ABWXEHUM C Ha4YaslbHOW CKOPOCTbLIO, PaBHOM HYIHO.

N3yyeHne OBMXEHNS Lapuka B BA3KOW XXUOKOCTM.

N3yueHne aBmxeHnsa Tena, 6poLLeHHOro ropu3oHTanbHo.

Tema 2. [JuHamuka

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

Macca Tena. Cuna. MNMpuHuun cynepno3numm cun. Btopon 3akoH HbloToHa
Ana matepuanbHoOW ToYKK. TpeTun 3akoH HbloToHa ans MaTepuarbHbIX TOYEK.

3akoH BceMupHoro TaroteHusi. Cuna TsaxecTn. [llepBass KocMmuyeckasd
CKOPOCTb.

Cwuna ynpyroctn. 3akoH 'yka. Bec Tena.

Tpenue. Bugbl TpeHnsa (NOKOS, CKOMbXEHUsl, KadeHusl). Cuna TpeHus.
Cyxoe TpeHue. Cuna TpeHust CKONbXeHUs U cuna TpeHus nokosi. KoadpduumneHT
TpeHna. Cuna conpoTMBEHUSA NPU ABMKEHUN Tera B XUOKOCTU Unn rase.

[MocTynaTtenbHOE 1 BpallaTenbHOE ABUXEHNE abCOMTHO TBEPAOro Tena.

MOMEHT cunbl OTHOCUTENbLHO OCKU BpalleHusa. [nedyo cunbl. Ycnosus
paBHOBeCUA TBEPLOro Tena.

TexHnyeckne yCTpoucTBa M NpakTUYecKoe nNpUMEHEeHMEe: MOALLMMHUKN,
OBWKEHMNE NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcmpauuu

AsneHne nHepumun.

CpaBHeHMe Macc B3aMMOAENCTBYIOLMX TEN.

BTopown 3akoH HbtoTOHA.

N3mepeHune cun.

CrnoxeHue cun.

3aBMCMMOCTb CUIbl YNPYrOCTK OT Aedhopmanmn.

HeBecomocTb. Bec Tena npu yCKOpeHHOM NogbEME 1 NageHnn.

CpaBHeHMe cun TpeHUs NOKOoS!, KAYEeHUST U CKOSTbXEHUS.

Ycnosusa paBHoBecus TBEpAoro Tena. Buabl paBHoBeCuUA.

YueHuyeckuli akcriepumeHm, nabopamopHsie pabomsi

N3ydeHune aBmxkeHust Gpycka no HakImoHHOW NIIOCKOCTW.

WccnenoBaHne 3aBUCUMOCTU CUIT YNPYrOCTU, BO3HUKAKOLWIMX B MPYXUHE U
pe3nHoBOM obpasue, OT nx geopmauymm.

WccnenoBaHne ycnosBun paBHOBECUA TBEPAOro Tefia, UMelLWwero ocb
BpaLLeHus.

Tema 3. 3aKOHbI coOXpaHeHUsi 8 MexaHuKe

Mmnynbc matepuanbHOW TO4YkM (Tena), CUCTEMbl MaTepuaribHbIX TOYEK.
MMnynbCc cunbl 1 M3MeHeHue umnynbca Tena. 3akoH COXpaHEeHWs uMmnyrbca.
PeakTuBHOE ABWXEHME.

Pabota cunbl. MOLWHOCTb CUMBbI.

KuHeTnyeckaa aHeprus matepuanbHOM Touku. Teopema 06 U3MEHEHUU
KWHETUYECKOM 3HEPTUN.

[MoTeHuynanbHas SHeprus. lMoTeHumanbHas 9Heprus ynpyro
aedopmupoBaHHON  NpyXuHbl. [loTeHumanbHas 3Heprusa Tena BOGNU3n
NOBEPXHOCTU 3eMIN.



[MoTeHuManbHble N HenoTeHuwanbHble  cunbl.  CBsA3b  paboThbl
HenoTeHUMasribHbIX CUIT C U3MEHEHUEM MeXaHUYEeCKOW 3HEepPrmm CUCTeMbl Ten.
3aKOH COXpaHeHUs1 MexaHU4YeCKOn aHepruu.

Ynpyrvue n Heynpyrme CTONKHOBEHUS.

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

LemoHcmpauyuu

3aKOH coxpaHeHus nMmnysbca.

PeaktnBHoe gBumxeHue.

[Mepexon NnoTeHuManbHOM SHEPTUN B KUHETUYECKYIO N 0BpaTHO.

YueHu4yeckuti akcnepumeHm, nabopamopHbie pabomai

N3yyeHne abCcontoTHO Heynpyroro ygapa C MOMOLUbK ABYX OOMHAKOBbIX
HUTAHbBIX MASATHUKOB.

NcenepoBaHne cBA3n paboTbl CUSlbl C UBMEHEHMEM MEXaHUYEeCKOW 3Heprum
Tena Ha npuMmepe pacTsXXeHUs pe3vHOBOro XryTa.

Paspen 3. MonekynsapHasa comsuka n TepmoamHaMmmka

Tema 1. OcHO8bI MOJIEKYJISIPHO-KUHEeMuU4YecKoU meopuu

OCHOBHbIE MOMNOXEHNA MONEKYNAPHO-KUHETUYECKON TEOPUN U UX OMbITHOE
obocHoBaHue. bpoyHoBckoe aBwxeHue. [Oudpdpysms. Xapaktep AOBMXKEHUA U
B3aMMOZencTBus 4Yactuy BellectBa. Mogenn cCTpoeHusa rasoB, XWOKOCTEN U
TBEPAbIX Tesl U OObACHEHMEe CBOMCTB BeLleCTBa Ha OCHOBE 3TUX MoAenewn.
Macca u pasmepbl monekys. KonnyecTtso BewlecTtsa. [octosiHHaa ABoragpo.

TennoBoe paBHOBecne. Temnepatypa U e€ wu3MmepeHue. Llkana
TemnepaTtyp LUenbcua.

Mogenb wugeanbHoro rasa. OCHOBHOe YypaBHEHME  MOMEKYNSPHO-
KMHETUYEeCKON Teopun npeanbHoro rasa. AbcontoTHas Temnepatypa Kak mepa
cpedHen KMHEeTUMYEeCKOM SHeprum TennoBoro ABWMXKeHWa 4YacTtuuy rasa. Lkana
Temnepatyp KenbBuHa. [as3oBble 3akoOHbl. YpaBHeHMe MeHgeneeBa—
Knanenpona. 3akoH JanbToHa. M3onpouecchl B naeanbHOM rase ¢ NOCTOSIHHbIM
KonuyectBOM BewlecTBa. [padumyeckoe npeacrtaBneHMe  U30NPOLIECCOB:
n3oTtepma, n3oxopa, nsobapa.

TexHnyeckne YyCTPOMCTBA W NpPaKTUYECKOe TMNPUMEHEHUE: TepMoMeTp,
BbapomeTp.

LemoHcmpauuu

OnbITbl, AoKa3sblBaOWME AUCKPETHOE CTPOEHME BellecTBa, dotorpadum
MOSEKYN OpraHMYeCcKnx CoeguHEHUN.

OnbITbl N0 AN A Y3UN XKXNOKOCTEN U ra3os.

Moaenb 6poyHOBCKOro ABMKEHUSI.

Mogenb onbiTa WTepHa.

OnbiIThl, AokasblBaroLime CyLleCcTBOBaHMe MEXMONEKYNAPHOro
B3aMMOOENCTBUA.

Mogenb, nnncTpupyoLwasa Npupoay AaBfieHns ra3a Ha CTEHKKU cocyaa.

OnbITbl, WNAKCTPUPYKOLLUME YPaBHEHWE COCTOSIHUA uOeanbHOro rasa,
N30npoLiecchl.

YueHuyeckul skcriepumeHm, nabopamopHsie pabomsi



OnpepneneHne macchl Bo3fyxa B KIaCCHOM KOMHaTe Ha OCHOBE U3MeEPEHUN
00bEMa KOMHaTbI, AaBNeHUsA U TemnepaTypbl BO34yXa B HEN.

WccnepoBaHne  3aBMCMMOCTW  MexXAy — napameTpaMmn  COCTOSIHUS
paspeXeHHoro rasa.

Tema 2. OcHo8bI MepMOOUHaMUKU

TepmogmMHammyeckasa cuctema. BHYTpeHHAS aHeprua TepmonHaMmnyeCcKou
cuctembl M crocobbl €€ unsMmeHeHusi. KonuyectBo Tennotel M paborta.
BHYTpeHHAA aHeprusa ogHOATOMHOrO uaearbHOro rasa. Bugbl Tennonepepaum:
TENnnonpoBOAHOCTb,  KOHBEKUWUSA,  U3NydyeHne. YpaernbHass  TensIOEMKOCTb
BellecTBa. KonimyecTso TensioThbl Npu Tensonepenavye.

MoHatTne 06 agmabatHom npouecce. [lepBbln 3aKOH TEPMOAUHAMMUKW.
[MpymeHeHne NepBOro 3akoHa TepMoguMHaMUKM K nsonpoueccam. ['paduyeckas
MHTepnpeTaunsa paboTbl rasa.

BTopon 3akoH TepmognHamMukn. HeobpaTtnmMmocTb NPOLLECCOB B NpUpoAe.

Tennoeble  MawwuHbl.  [MpuHUMNBI  OENCTBMS  TEMMOBbIX  MaLUWH.
[MpeobpasoBaHna aHeprmm B TennoBbiX MawunHax. KoadpduumeHT nosnesHoro
AEenCcTBuUs TennoBoM MalwnHbl. Lmkn KapHo v ero koadpduumeHT nonesHoro
AeNCcTBUA. JKonornyeckme npobnemMbl TENOIHEPTETUKN.

TexHunyeckme yCTpoOMCTBA W MpakTUYecKoe npUMEHeHue: aBuratenb
BHYTPEHHEro cropaHusi, ObITOBON XONOAMMABbHUK, KOHOULMOHED.

LemoHcmpauyuu

N3meHeHne BHYTpPEHHEN 3HEeprnn Tena npu COoBepLUEHUN paboTbl: BbiNeT
npobkn 13 OyTbINKKM NoL AENCTBMEM CXaToro BO3dyxa, HarpeBaHue agupa B
naTyHHon Tpybke nyTém TpeHunsa (BMAEO4EMOHCTpaUNS).

M3meHeHne  BHYTPEHHEW  3Heprum (Temnepatypbl)  Tena npwn
Tennonepenave.

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

Mogenn napoBon  TypOuHbI, [OBUratenss BHYTPEHHEro cropaHus,
peakTMBHOIo ABuraTens.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3mepeHne yaenbHON TENSTOEMKOCTN.

Tema 3. AepecamHbie cocmosiHUs1 seujecmea. Pazoenie nepexoobl

MapoobpasoBaHune n KoHaeHcauma. MicnapeHne n knneHne. A6contoTHas U
OTHOCUTENbHAsA BIIAXHOCTb BO3Ayxa. HacbiweHHbIn nap. YaenbHaa TennoTa
napoobpasoBaHus. 3aBUCMMOCTb TeMNepaTypbl KUMEHNSA OT JaBreHUs.

Teépgnoe Teno. Kpucrannuyeckme wn amopdpHble Tena. AHM3OoTpoOnuA
cBOMCTB KpuctannoB. Xuakve kpuctannbl. CoBpeMeHHble Martepuansi.
[MnaBneHwne n Kpuctannusauus. YaenbHasa TennoTa nnasneHms. Cybnumaums.

YpaBHeHue TennoBoro banaHca.

TexHnyeckme yCTpOMWCTBA W MNpPaKTU4ECKOe NPUMEHEHME: TUTPOMETP W
NCUXPOMETP, KarnopumeTp, TEXHOMOMMN MOMyYEeHNS COBPEMEHHbIX MaTepuarnos,
B TOM YuMClie HaHOMaTepUanoB, N HAHOTEXHOMOMUM.

LemoHcmpauyuu

CBonctBa HacblLWEHHbIX Napos.

KnuneHwne npyv NOHMWXEHHOM AaBrneHUu.

Cnocobbl namepeHunst BNakHOCTW.



HabntoaeHne HarpeBaHusi 1 NnaBneHnsa KPUCTanIM4yeckoro BeLecTBa.
[eMoHCTpauns KpucTannos.

YueHu4yeckuti akcnepumeHm, nabopamopHbsie pabomal

N3mepeHne oTHOCUTESTIbHOW BIaXXHOCTM BO3ayXa.

Pasgen 4. dnekrpoanHamumka

Tema 1. dnekmpocmamuka

onekTpusauua Ten. Jnektpudeckun 3apsag. [Ba Buaa anekTpuyYecKkux
3apsgoB. [1poBOOHMKM, ONIBNEKTPUKM W NONYNPOBOAHMKN. 3aKOH COXpaHeHUs
3NeKTpuYeckoro 3apsaa.

B3aumopenctene 3apsgoB. 3akoH KyrnoHa. To4yeyHbl  3neKTpU4eCcKun
3apsg. dnektpudeckoe none. HanpshkéHHOCTb anekTpuyeckoro nons. MpuHuun
cynepnosvumnm anekTpudecknx noneun. JINHMM HanpsXKEHHOCTU ANEKTPUYECKOro
nons.

Pabota cun oanekTpoctatudeckoro nons. [lloTeHuman. PasHocTb
noTeHumanoB. [1pOBOOHMKM W OUINIEKTPUKA B  3MEKTPOCTaTU4ECKOM More.
AnanekTpuyeckas NPOHNLAEMOCTb.

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

TexHnyeckne yCTpoUCTBa M NpakTUYEeCKoe MNPUMEHEHMEe: 3NEeKTPOCKon,
9NEeKTpOMETP, aneKkTpocTaTudeckasa 3alimrta, 3asemfieHue 3neKkTponpmnbopos,
KOHOEeHcaTop, KONMpoBasbHbIN annapart, CTPYWHbIN NPUHTEP.

LemoHcmpauuu

YCTPONCTBO U NPUHLMN OENCTBUA SNEKTPOMETPA.

Bsanmogencreme HaanekTpmM3oBaHHbIX Ten.

ONeKTpMUYecKoe nosie 3aps>KeHHbIX Ten.

[MpOBOOHMKM B 3NIEKTPOCTATUYECKOM Mofe.

OnekTpocTaTMyeckasa 3aluuTa.

[ANanekTpukn B 9NeKTpocTaTUYeCKOM nose.

3aBNCMMOCTb 3NIEKTPOEMKOCTU MSIOCKOrO KOHAeHcaTopa OT nnowaam
NNacTuH, PaCCTOSAHUSA MeXay HAMWU N OUINIEKTPUYECKON NPOHULAEMOCTH.

OHeprna 3apsKeHHOro KoHAeHcaTopa.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3mepeHne anekTpoEMKOCTM KOHAEeHcaTopa.

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

ONEeKTPUYECKMN TOK. YCNOBUA CyLLECTBOBAHMUS 3NEKTPUYECKOro ToKa.
NcTouHukmM Toka. Crna Toka. [MOCTOSAHHbIN TOK.

Hanps»keHue. 3akoH Oma gnga yyacTtka uenu.

QnekTpuyeckoe conpoTusrieHne. YaenobHoe ConpoTUBIIEHWE BellecTBa.
[MocnepoBaTenbHOE, NapannenbHoe, CMellaHHoe coeiNHEHNE NMPOBOAHMKOB.

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

ONeKTpoABMXKYLLIAa curla U BHYTPEHHEE CONPOTMBIIEHME UCTOYHMKA TOKa.
3akoH Owma pgnsg nosHoM  (3aMKHYTOW)  anekTpuyeckon uenn. KopoTkoe
3aMblKaHue.



ONEeKTpOHHas  NPOBOAMMOCTb  TBEPAbIX  MeTannoB.  3aBUCMMOCTb
COMPOTUBIIEHNA METasIoB OT TemrnepaTtypbl. CBEPXNPOBOANMOCTb.

AnNeKkTpu4ecknin Tok B Bakyyme. CBONCTBA 9NEKTPOHHbIX My4YKOB.

[MonynpoBOOHUKN. CobcTBeHHas n npyMmecHas NPOBOANMOCTb
nonynpoBogHukoB. CBorcTBa p—n-nepexoga. [onynpoBOAHNKOBLIE NPUBOPLI.

ONeKTpUYyeckKMn TOK B  pacTBopax W  pacnnaBax 3f1eKTPOsnTOB.
OneKkTponuTrnyeckas guccoumauus. AnNeKTponms.

IneKkTpuyecknn Tok B rasax. CamoCToATENbHbIA U HECAMOCTOATENbHbIN
pa3psg. MonHus. Nnasma.

TexHnyeckne ycTpoOMCTBa W MpaKTUYecKoe MpUMEHEHUE: amnepMmeTp,
BONbTMETP, peocTaT, WMCTOYHUKW TOKa, OneKkTpoHarpeBaTtesnbHble npubopsl,
9NEeKTpoOCBETUTENbHbIE NPUBOPLI, TEPMOMETP COMNPOTUBNEHUS, BaKyyMHbIN
avon, TepMUCTopbl U POTOPE3UCTOPLI, NONYNPOBOAHUKOBLIN MO, ranbBaHUKa.

LemoHcmpauyuu

N3mepeHne cunbl Toka U HanpshKeHus.

3aBNCMMOCTb COMNPOTUBAEHUS LMNUHAPUYECKUX MNPOBOAHUKOB OT ASUHbI,
nnowagn nonepevyHoro cevdeHnsa n matepuana.

CmelwaHHoOe coeiHeHne NPOBOAHUKOB.

[Mpsmoe wn3MepeHne anekTpoaBwXKyLlen cunbl. KopoTkoe 3amblkaHue
rasibBaHMYECKOro arieMeHTa 1 oLeHka BHYTPEHHErO COMPOTUBIIEHMS.

3aBMCUMOCTb COMPOTUBMEHNA METanoB OT TemnepaTypbl.

[MpoBOAMMOCTb 3SIEKTPOSINTOB.

MckpoBon paspsg v npoBOAUMOCTL BO3ayxa.

OAHOCTOPOHHASA NPOBOAUMOCTL Anoaa.

YueHuyeckul akcriepumeHm, nabopamopHsbie pabomsi

N3y4eHne cmellaHHOro coegmMHeHnsa pe3mcTopos.

M3mepeHne anekTpoaBMXKYLLEN CUMbl UCTOYHMKA TOKa WU ero BHYTPEHHEero
COMPOTUBIIEHMS.

HabnogeHne anektponusa.

MexnpeameTHble CBSA3U

N3yueHune kypca puaunkm 6asoBoro ypoBHsi B 10 Kracce ocyLLecTBRAseTCs C
YYETOM coaepXaTefibHbIX MeXnpeaMeTHbIX CBSA3eN C KypcaMy MaTeMaTuKu,
Buonoruu, xummnn, reorpaun 1 TEXHOMNOTUN.

MexxnpedOmemHbie MOHAMUS, CBSA3aHHbIE C U3y4YeHMEM METOLO0B Hay4yHOro
No3HaHWA: sABNeHne, HayyHbl qakT, runotesa, pusmnyeckas BefininHa, 3aKkoH,
Teopud, HabngeHne, SKCNEePUMEHT, MOeNnUpoBaHMe, MOAESb, USMEPEHME.

Mamemamuka: pelwleHne CUCTEMbl YpaBHEHWW, JIMHENHas yHKUMS,
napabona, runepdona, ux rpacdukn 1 CBONCTBA, TPUTOHOMETPUYECKNE (PYHKLNN:
CMHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUroOHOMETpUYEeCcKoe
TOXOECTBO, BEKTOPbI U UX NPOEKL MM HA OCU KOOPAMHAT, CIOXEHNE BEKTOPOB.

buornozaus: mexaHn4deckoe ABUXEHNE B XXMBOW npupoae, anddysnd, ocmoc,
TennoobMeH  XMBbIX  OpraHuM3mMoB  (BuAbl  Tenmonepegayu, TensioBoOe
paBHOBECUE), ANEKTPUYECKME SIBIEHUS B XXMBOW NPUPOAE.

Xumusi: OUCKPETHOE CTPOEHME BeLLeCTBa, CTPOEHME aTOMOB M MOJSIEKYIT,
MOMnb BeLllecTBa, MOndpHas Macca, TenroBble CBOWCTBa TBEPAObIX Ten,
XNOKOCTEN WM rasoB, 3MEKTpPUYECKMe CBOMCTBA METasnsoB, 3SIeKTPoNnuTuyeckas
anccoumauus, ranbBaHuKa.



[eoepaghusi: BNaXHOCTb BO3ayxa, BETPbl, bapomeTp, TepMOMETP.

TexHonoeusi: npeobpa3oBaHNe ABUKEHUIN C UCMNOMb30BaHMEM MEXaHU3MOB,
YYET TPEHUss B TEXHWUKE, MOALUUMHMKA, WUCMONb30BaHME 3aKOHa COXpPaHEeHWUs
nMmnynoca B TexHuke (pakeTa, BOAOMET W Opyrue), ABuratenb BHYTPEHHEro
cropaHusi, napoBasi TypovHa, ObITOBOW XONMOAMIBHUK, KOHAULMOHEP, TEXHOMOMMM
MONyYEeHUss COBPEMEHHbIX MaTepuarnoB, B TOM YMCNe HaHoMaTtepuaros, U
HaHOTEXHOMOrK, anekTpocTaTMyeckas 3aluuTa, 3a3eMreHne arnekTponpuoopos,
KCEepOKC, CTPYWHbIA MPUHTEP, aneKTpoHarpeBaTerbHble npubopsl,
3NEeKTPOOCBETUTENbHbIE NPUBOPLI, ranbBaHMKa.

11 KNNACC

Pasgen 4. dnekrpoanHamumka

Tema 3. MazcHumHoe nose. AnekmpomMazHUMHas UHOYKUUsi

[MocTosiHHbIE  MarHuTbl.  B3aumogenctBume  NOCTOSAHHBLIX — MarHUTOB.
MarHutHoe none. BekTop MarHuTHoW wHAYKUMK. [lpuHUKMN cynepnosuumm
MarHUTHbIX nonen. JIMHUKM MarHUTHOWM WHAYKUMK. KapTuHa NUHUA MarHUTHOWM
NHOYKLMW NONSA NOCTOSAHHBIX MarHUTOB.

MarHuTHOe nosie npoBOoAHMKA C TOKOM. KapTuHa nuHUKM WMHOYKUUK
MarHUTHOro Nons ASIMHHOIO MPSIMOro MPOBOAHMKA W 3aMKHYTOrO KOSbLIEBOrO
NPOBOAHMKA, KaTyLlwkn ¢ TokoM. OnbIT ApcTena. Bsanmogencreme npoBOAHNKOB
C TOKOM.

Cuna Amnepa, e€ moayrb 1 HanpasneHue.

Cuna JlopeHua, €€ moaynb W HanpaeneHue. [OBMXKEHMEe 3apsKeHHOWN
YacTuubl B O4HOPOAHOM MarHUTHOM nosie. PaboTta cunbl JlopeHua.

ABneHne anekTpoMarHUTHOW WHOYKUMK. [lOoTOK BeKTopa MarHUTHOW
MHOYKUMKW.  ONEeKTpoAaBWXKyLaa cuna WHAYKUMWA. 3aKOH 3SIeKTPOMarHUTHOM
nHaykunn dapages.

BuxpeBoe anekTpuyeckoe none. INeKTpoABMXKYyLLaa cura MHOYKUMM B
NPOBOAHMKE, OBUXYLLEMCS NOCTynaTenbHO B 04HOPOAHOM MarHUTHOM norse.

Mpasuno JleHua.

NHOYKTUBHOCTL. fBNEeHue caMouHOyKuMW. OnekTpoaBuXyllaa cuna
CaMOVHAOYKLNN.

OHeprust MarHUTHOrO MNOSIS KaTYLLKA C TOKOM.

OneKkTpomMarHuTHoe rnore.

TexHnyeckne yCTpoOMUCTBA W MpaKTUYECKoe MNPUMEHEHUE: MNOCTOSAHHbIE
MarHuTbl, 3NEeKTPOMarHuTbl, 3JNeKTpoABuUraTesib, YCKOPUTENU 3fieMeHTapHbIX
YacTuy, MHAYKUMOHHAs nevb.

LemoHcmpauyuu

OnbIT 3pcTeaa.

OTKNOHEHMEe 3NEKTPOHHOIO My4yka MarHUTHbIM NOMEM.

JIVHUM NHAYKLMWM MarHUTHOTO MONS.

BaaumopgencTene aByx NpOBOAHMKOB C TOKOM.

Cuna Amnepa.

HencTteue cunbl JlopeHua Ha NoHbI anekTponuTa.

ABrneHne anekTpoMarHUTHOM NHOYKLUNN.

[Mpaswuno JleHua.



3aBMCMMOCTb 3MEKTPOABMXKYLLEN CUMbl UHOYKUMA OT CKOPOCTU U3MEHEeHUs
MarHMTHOro NOTOKa.

ABneHne camonHOYKUNN.

YueHu4yeckuti akcnepumeHm, nabopamopHbie pabomasi

N3y4eHne mMarHMTHOro Nosnsi KaTyLKU C TOKOM.

NccnenoBaHne OencTeus NOCTOAHHOIO MarHMTa Ha pamMKy C TOKOM.

NccnepoBaHne sBNeHNst aneKTPOMarHUTHOM MHAYKUMWN.

Pa3pen 5. Kone6aHusi n BOnNHbI

Tema 1. MexaHu4eckue u ajilekmpoMazHUMHbIe KonebaHus

KonebaTtenbHaa cuctema. CBoboagHble MexaHuyeckne konebanus.
FapmoHnyeckune konebaHua. MNepuoa, yactoTa, amnnutyga u asa konebaHun.
[Mpy>XMHHBIN MasTHUK. MaTemaTndyeckum MasiTHUK. YpaBHEHWE rapMOHUYECKUX
konebaHun. NpeBpalleHne 3Heprum Npu rapMoOHNYECKNX KonebaHmsax.

KonebaTtenbHbln koHTYp. CBOGOAHbIE 3NEKTPOMarHUTHble KonebaHua B
noeanbHoM KosiebaTernibHOM KOHType. AHanorns mexagy MexaHUYecKuMu W
3NIeKTPOMarHMTHbIMK  KonebaHuamn. dopmyna TomcoHa. 3akOH COXpaHEeHUs
9Heprum B ngeanbHoOM KonebaTenbHOM KOHTYype.

MpeactaBneHne 0 3aTyxaroLmx KonebaHusax. BbIHy>XaeHHbIe
MexaHuyeckne konebaHnda. Pes3oHaHC. BblHYXOeHHble 3neKTpOMarHUTHble
konebaHus.

MepemeHHbIn TOK. CuHycompanbHbil NepeMeHHbln  ToK. MoLwHOCTb
nepeMeHHoro Toka. AMNNUTYgHOe W OEeNCTByollee 3HavyeHwe Cuilbl ToKa W
HaNPsPKEHNS.

TpaHcdopmaTop. MpounsBoacTso, nepenaya n noTpedneHune
9MIEKTPUYECKON  3HEpPrun.  DKOSorMyeckne  puckM  nNpu  NPoOM3BOACTBE
anekTpoaHeprun. KynbTypa MCNONb30BaHUA 3MEKTPOIHEPTMN B MNOBCEAHEBHON
KU3HWN.

TexHnyeckne yCTpPOMCTBA W MpPaAKTUYECKOE MNPUMEHEHME: INEKTPUYECKNN
3BOHOK, reHepaTop NepeMeHHOro Toka, fIMHUM anekTponepeaau.

LemoHcmpauuu

NccnenoBaHne napamMeTpoB KonedaTtenbHOM CUCTEMbI (MPYXUHHBIA UK
MaTeMaTUYECKUA MasSITHUK).

HabnogeHune 3atyxatowmx konedbaHun.

NccnenoBaHme CBOMCTB BbIHYXOEHHbIX KoniebaHuin.

HabntogeHne pe3oHaHca.

CBobogHble anekTpoMarHMTHble KornebaHus.

OcumnnorpamMmmbl (3aBUCUMOCTU CUMbl TOKA W HanNpPsKEHUs OT BPEMEHN)
OS5 9NEKTPOMArHUTHbIX KonebaHui.

PesoHaHC npu nocnegoBaTenbHOM COEOMHEHUN pPe3ncTopa, KaTyLuKu
WHOYKTMBHOCTM U KOHAEHCaTopa.

Mogernb NUHMM anekTponepesayn.

YueHu4yeckuti akcriepumeHm, nabopamopHbie pabomal

WccnenoBaHne 3aBMCMMOCTM Nepuoga Marsbix KoriebaHum rpysa Ha HATK OT
AOJNIMHbI HATU U MaccCbl rpyasa.

WccneposaHne nepemMeHHOro Toka B Uenn K3  nocrnegoBaTesibHO
COEaVHEHHbIX KOHAEHCaTopa, KaTyLKn 1 pe3nuctopa.



Tema 2. MexaHu4eckue u 3571eKmpoMaz2HUMHbIE 80JIHbI

MexaHn4yeckne BOSHbI, YCIOBUS pacnpocTtpaHeHus. [lepuog. CkopocTb
pacnpocTpaHeHuss W AnvHa BOMHbl. [lonepeyHble U NPOAOSbHbIE BOJIHbI.
NHTepdepeHuma n audpakumss MEXaHUYECKNX BOSTH.

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

ONeKTPOMarHUTHble BOSHbI. YCNOBUA U3NYYEHNA 3MEKTPOMarHUTHbIX BOJSTH.
BaanmHasa opuneHTauus BektopoB E, B, V B anektpomarHutHon BonHe. CBoncTBa
9NIEKTPOMArHUTHbIX  BOSIH:  OTpaXeHue,  npernomsieHne,  nosnspusauus,
andppakums, nHtepgepeHumns. CKopoCTb dNeKTPOMarHUTHbLIX BOJSIH.

LLikana anekTpoMarHUTHbIX BOSH. [NpuMeHeHne 3nekTpoOMarHUTHbIX BOSIH B
TEXHUKE U ObITy.

MpynHUUNBLlI pagnoceasn n TeneBuaeHus. Paguonokaums.

OIIeKTPOMarHMTHOE 3arpsi3HeHNe OKpyXXarLlen cpeabl.

TexHnyeckne ycTpoMCcTBa W NpakTUYECKoe MPUMEHEHNE: My3blKalibHble
WHCTPYMEHTBI, YNbTpa3ByKOBasi OMArHOCTMKa B TEXHUKE W MeauuuHe, pagap,
pagvonpuéMHUK, TeneBmsop, aHTeHHa, TenedoH, CBY-neyb.

LemoHcmpauuu

O6pasoBaHue 1 pacnpocTpaHeHne nonepeyHbIX U NPOLOMbHbIX BOSH.

Konebntoweecs Teno kak CTOYHUK 3BYKa.

HabnogeHne oTpaxeHna n nperioMneHns MexaHn4eckux BOJSH.

HabnogeHne nHutepgepeHumnmn n audpakumm MexaHM4eCKnx BOJSH.

3BYKOBOW pe30HaHC.

HabniogeHne cBA3M FPOMKOCTM 3BYKa W BbICOTbl TOHA C aMMIUTYAOW U
yacTtoTon KonebaHun.

NccnepoBaHne  CBOWCTB — 9MIEKTPOMArHUTHbIX — BOJSIH:  OTpakeHwue,
npeniomreHune, nonapusaums, oudpakumnsa, tHTephepeHums.

Tema 3. Onmuka

feomeTpuyeckass ontuka. [lpsMonuHeENHoe pacnpocTpaHeHne cBeTa B
ogHopoaHown cpefe. Jlyd ceeta. ToYyeyHbI UICTOYHUK CBETA.

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

MpenomneHve cBeTa. 3akoHbl MpenomMneHna ceeta. ABCOMOTHLIN
nokasatenb npenomneHus. lNonHoe BHyTpeHHee oTpaxeHue. NpeaensbHbin yron
MOJSTHOrO BHYTPEHHENO OTPaXXEHUS!.

Huncnepcus ceeta. CnoxHbIn coctas 6enoro ceeTa. LiBer.

Cobupatowme un pacceuBawolwme nuMH3bl. ToHKas nuH3a. POoOKycHoe
pacCTosiHMEe M ONTMYecKad cura TOHKOWM NWH3bI. [MocTpoeHne mnsobpaxeHun B
cobuparowmx n paccemBaroWmnx nuH3ax. PopmMmyna TOHKOW NUH3LI. YBENUYEHKE,
JaBaemMoe NIMH30MN.

Mpenenbl NPUMEHNUMOCTU reOMETPUYECKON ONTUKMN.

BonHoBass ontuka. WHTepdepeHumsa ceeTa. KorepeHTHble WCTOYHMKMN.
Ycnosuss HabnwogeHns MakCUMYMOB WU MUHMMYMOB B MHTEPdEpPEHUNOHHON
KapTUHE OT ABYX CMH(A3HbIX KOrepPeHTHbIX MCTOYHUKOB.

Oudpakumsa ceeta. OudpakunmoHHas pelléTtka. Ycnosue HabnoaeHus
rMaBHbIX MakCMMyMOB Npu nageHnn MOHOXpPOMAaTUYEeCKOro cBeTa Ha
OANPaKLMOHHYIO PELLETKY.

MNonapusauns ceeTa.



TexHnyeckne yCTPOMCTBA W MPaAKTUYECKOE TMPUMEHEHME: O4YKW, nyna,
doToannapar, NPOEKUMOHHbLIN annapaT, MWUKPOCKOr, Terieckon, BOSIOKOHHas
onTuka, AndpakumoHHas peweTka, nonapous.

LemoHcmpauyuu

[MpsMonnHenHoe pacnpocTpaHeHue, OTpaXkeHue W npesioMmrieHne cseTa.
OnTuyeckue npnbopbl.

[MonHoe BHYTpeHHee oTpaxeHue. Mogenb ceeToBoga.

NccnepoBaHne CBOMCTB M306paXXeHn B NMH3aX.

Mogenun mukpockona, Teneckona.

HabntoaeHne nHtepdepeHummn ceeTa.

Habntogenne gudpakumm ceeTa.

HabntogeHne gucnepcun ceeta.

[MonyyeHne cnekTpa C NOMOLLLIO NPU3MBbI.

[Mony4eHune cnekTpa ¢ NOMOLLbI ANPPAKLUNOHHON PELLETKMN.

HabntogeHne nondapusauum ceeTta.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

N3mepeHne nokasaTtensa NnpenioMneHns ctekna.

NccnenoBaHmne cBOMCTB M300paXeHuin B NIMH3ax.

HabntogeHne gucnepcum ceeTa.

Pazgen 6. OcHOBbI cneuanbHOU TeOPUM OTHOCUTENbHOCTU

MpaHuubI NPUMEHNUMOCTM Kraccun4ecKkom MEXaHMUKWN. MocTynathbl
crneumanbHOW Teopun OTHOCUTENbHOCTU: WMHBAPWAHTHOCTb MOAYMS CKOPOCTU
cBeTa B BaKyyme, NPUHLUNN OTHOCUTENbHOCTN QMHLUTENHA.

OTHOCUTENBHOCTL  OOHOBPEMEHHOCTW.  3amenneHne  BpPEMEHU ¢
COKpaLlEeHNe ONUHbI.

OHeprna n NMNynbC PenATUBUCTCKOM YacTuLbl.

CBsA3b Maccbl C 3HeprMerm Wu MMNYNbCOM PENATUBUCTCKOM YacTuubl.
OHeprns nokos.

Paspgen 7. KBaHToBasi usmnka

Tema 1. AnemeHMbI KBaHMOBOU ONMMUKU

®doToHbl. Popmyna [MnaHka cBA3W SHeprum (POTOHA C €ero 4acTtoTOW.
OHeprus n MNynbc PoToHa.

OTkpbiTEe © uccrepoBaHne otoadpdekta. Onbitel A. . CTtoneTtosa.
3akoHbl poToadhekTa. YpaBHeHne SuHWTENHA Ansa doToaddekTa. «KpacHas
rpaHuua» potoaddekTa.

[aBsneHune ceeta. OnbiThl 1. H. Jlebepesa.

Xnmuyeckoe gencTene ceeTa.

TexHnyeckne ycTpoMCTBa U nNpakTU4Yeckoe NpUMEHEHUE: (POTOINEMEHT,
doToaaTyumk, conHevHasa batapes, ceetoamos.

LemoHcmpauuu

®oTO3hEKT Ha yCTAHOBKE C LIMHKOBOW NIIaCTUHOMN.

WccneposaHne 3akOHOB BHeLLHero hoToadpdekTa.

CeeToanoga.

ConHe4vHaa 6aTapes.

Tema 2. CmpoeHue amoma



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

BonHoBble cBonctBa 4actuu. BonHbl ge bpowna. KopnyckynsipHo-
BOJTHOBOM Ayasnunam.

CnoHTaHHOE 1 BbIHYXOEHHOE U3ry4veHue.

TexHn4Yeckne yCTpoMCcTBa U MNpakTUYecKoe MNPUMEHEHUE: ChNeEKTPasnbHbIN
aHanms (cnekTpockomn), nasep, KBAHTOBbIN KOMMNbIOTEP.

LemoHcmpauyuu

Mopgens onbiTa Pe3epdopaa.

OnpepeneHne aAnvHbl BOMHbI flasepa.

HabntogeHne nnHenvaTbiX CNEKTPOB U3MNYyYEHUS.

Jlazep.

YueHuyeckul akcriepumeHm, nabopamopHsie pabomsi

HabnogeHne nuHenyaToro cnekrpa.

Tema 3. AmomMHoe s10po

OKCNEepUMEHTbI, [OKa3blBaloLMe CrOXHOCTb CcTpoeHus agpa. OTKpbiTue
pagnoaktmBHocTn. OnbiTbl  Pe3epcdopoa  no  onpegeneHvMilo  cocTaea
pagvoakTMBHOIO um3nyveHnsa. CeonctBa anbda-, 6erta-, ramma-usnydeHus.
BnusHue pagnoakTMBHOCTM Ha XMBble OpraHM3Mbl.

OTKpbITME NPOTOHA W HeuTpoHa. HykrnoHHaa mopenb agpa [enseHbepra—
MBaHeHko. 3apsag agpa. Maccosoe yucno sapa. Nsotonbl.

Anba-pacnag. ONEeKTPOHHbIM W MNO3UTPOHHLIM BeTa-pacnag. [amma-
nsnyyeHne. 3aKOH pagnoakTMBHOroO pacnaga.

OHeprusi CBA3M HYKINOHOB B aape. AaepHble cunbl. [ledpekT maccol agpa.

AnepHble peakumn. leneHne n cuHTEs saep.

AnepHbin peaktop. TepmMosigepHbI cuHTe3. [lpobrnembl 1M nepcnekTuBbl
AOEPHON SHEPreTUKnU. JKONOrMyeckne acnekTbl S4epPHON SHEPreTUKMN.

onemeHTapHble YacTuubl. OTKpbITUE MNO3UTPOHA.

MeToabl HabnAEHNA N perncTpaumm aneMeHTapHbIX YacTul,.

dyHOaMeHTanbHble B3aumMogencTeBus. EOMHCTBO pM3NYECKOM KapTUHBbI
Mupa.

TexHnyeckne yCTponcTea u npakTuyeckoe npuMmeHeHne: 4oO3nMeTp, Kamepa
BunbcoHa, agepHbin peaktop, atToMHasa 6omba.

LemoHcmpauyuu

CYETUYMK NOHU3MPYIOLLMX HYacTuL,.

YueHuyeckuli akcriepumeHm, nabopamopHsbie pabomsi

NccnenoBaHne TpekoB YacTuy, (Mo rotToBbiM cooTorpadousim).

Pasgen 8. dnemeHTbl aCTPOHOMUM U aCTPOPUIUKMN
OTanbl pas3BUTUA acTtpoHomuu. [lpuknagHoe U MUPOBO33pPEHYECcKoe
3Ha4YyeHne acTPOHOMUMN.
Bua 3Bé3gHoro Heba. Cos3Be3gusd, sipkme 3BE€3Abl, NMaHeTbl, UX BUOMMOE
OBUXEHNe.
ConHe4yHasa cuctema.



ConHue. ConHeyHasa akTMBHOCTb. McTOYHMK 3Heprum ConHua n 3BE3[.
3BE3abl, X OCHOBHblE XapaKTepUCTUKU. [dunarpamma «crnektpanbHbl Knacc —
CBETUMOCTb». 3BE3Abl rMaBHOM NocrnegoBaTenbHOCTU. 3aBMCUMOCTbL «Macca —
CBETUMOCTb» AJS1F 3BE3[ rMaBHOW nocnegoBaTefibHOCTU. BHyTpeHHee cTpoeHune
3B€34. CoBpeMeHHble npeacTaBneHnsa 0 NpomucxoxaeHnn n aposntoumm ConHua v
3BE3M4. OTanbl XXU3HW 3BE3A.

MneyHbin MyTb — Hawa [anaktuka. lNMonoxeHne n gsmxeHne ConHua B
ManakTuke. Tvnbl ranaktuk. Pagnoranaktnkm n kBasapbl. YépHble Ablpbl B sapax
ranakTuk.

BceneHnas. PacwupenHne BceneHHon. 3akoH Xab6b6na. PasberaHue
ranaktuk. Teopusa bosnblioro B3pbiBa. PennkroBoe nanyyeHue.

MacwTabHas cTtpykTypa BceneHHon. MeTtaranakTtuka.

HepeluéHHble npobnembl acTpOHOMUN.

YueHuyeckue HabnodeHus

HabnogeHnss HEBOOPYXXEHHBLIM r1a30M C UCMONb30BaHNEM KOMMbIOTEPHbIX
NPUIIOXEeHU ans onpeaeneHnst NoNoXeHns HebeCHbIX 0O bEKTOB Ha KOHKPETHYHO
AaTy: OCHOBHble co3Be3ansa CeBepHOro nonywapus n apkue 3Béaabi.

HabniogeHus B Teneckon JlyHbl, nnaHet, Mne4dHoro MNyTtn.

O6o6warowee NnoBTOpeHNe

Ponb u3Mkn un acTtpoHOMUM B IKOHOMUYECKOM, TEXHONOMMYECKOMN,
couManbHOM M 3TUYECKOW chepax OesTeNIbHOCTM 4erioBeka, poSfib U MecTo
dU3MKM N acTPpOHOMUN B COBPEMEHHOM HAy4yHOM KapTUHE Mupa, posib
dom3nyeckon Teopum B hopMUpoBaHUM NpeacTaBfieHn 0 PU3NYECKon KapTuHE
MUpa, MeCTO (PU3NYECKOM KapTUHbI MuUpa B 0OLEeM psagy COBPEMEHHbIX
€CTECTBEHHO-HaY4YHbIX NPeAcTaBreHnn 0 Npupoae.

MexnpeaomeTHble CBA3U

N3ydeHne kypca puamnkm 6a3oBoro ypoBHs B 11 kracce ocyLlecTBnseTcs ¢
YYETOM coAepXKaTenbHbIX MEXNPeOMETHbIX CBA3EM C KypcaMu MaTeMaTuKu,
Buonornu, Xxmumumn, reorpadum n TEXHONOIMN.

MexxnpedOmemHbie MoHsAMuUSs, CBA3aHHble C U3y4YeHneM MeTOLOB Hay4HOro
No3HaHWUA: sABNeHne, HayyHbl qOakT, runotesa, pusmnyeckas BeriMinHa, 3aKkoH,
Teopus, HabngeHNe, SKCNEPUMEHT, MOAENNPOBaHME, MOAESb, UBMEPEHME.

Mamemamuka: pelleHne CUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKnNe
YHKUNKN: CUHYC, KOCUHYC, TAHMeHC, KOTaHreHC, OCHOBHOE TPUrOHOMETpUYECcKoe
TOXOECTBO, BEKTOPbl M UX MPOEKUUM HA OCU KOOPAMHAT, CNOXEHWE BEKTOPOB,
NpoOn3BOAHbIE 3MEeMEHTapPHbIX (OYHKUWK, MpU3HaKM nogobusa TpeyronbHUKOB,
onpegeneHune nrowaaun nnockux puryp n oobeéma Ten.

buonozaus: aneKkTpudeckme SABMNEHUsI B XMBOW npupoae, konebaTtenbHble
ABWXEHUS B XXMBOW Npupoae, onTUYeckne ABMeHNs B XXMBOW Npupoae, AencTane
pagnaunmn Ha XX1Bble OpraHn3Mbl.

Xumusi: CTPOEHMe aToMOB W MOMEKYS, KpucTannuyeckast CTpPyKTypa
TBEPObLIX Ten, MexaHu3Mbl O00pa30oBaHUS  KPUCTANNMYECKOW  PEeLUETKW,
CheKTpanbHbIA aHanms.

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

TexHonoaus: NUHUK anekTponepenay, reHepatop MepPeMeHHOro TOKa,
anekTpoasuraTenb, MHAYKUMOHHAS nedb, pagap, paguornpuéMHUK, Tenesusop,



aHTeHHa, TenedgoH, CBY-neyb, NPOEKUMOHHbIV annapaTt, BOSIOKOHHAsA OMTUKa,
conHe4yHas GaTtapes.



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

OcBoeHune yvyebHoro npeameta «Pusmka» Ha ypoOBHE cpenHero obuiero
obpa3oBaHusa (6a30BbIN YPOBEHbL) JOMKHO 06ecneynTb JOCTUXKEHME CrIeayHoLLMX
NIMYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 0bpa3oBaTernbHbIX pe3ynbTaToB.

JINYHOCTHDbIE PE3YJIbTATbI

JInyHoCTHBIE pe3ynbTaTbl 0OCBOEHMS Yy4vebHoro npegmetra «Pusmkar
OOJTKHbI oTpaxaTb rOTOBHOCTb n CMOoCOBHOCTb obyvaroLmxcs
PYKOBOACTBOBATbCA CHPOPMUPOBAHHOM BHYTPEHHEN MNO3ULMEN  JNIMYHOCTW,
CUCTEMOMN LIEHHOCTHbIX OpPMEHTaUMA, MO3UTUBHbLIX BHYTPEHHUX YbexaeHun,
COOTBETCTBYIOLWNX  TPaAULMOHHLIM  LIEHHOCTSIM  POCCUMMCKOro  obuiecTBa,
pacluMpeHne >XU3HEHHOro oOnblTa W OnblTa AeATeNlbHOCTM B nNpoLlecce
peanusaumMm OCHOBHbIX HanpaBfeHU BOCMUTATESIbHOW OeATEeNbHOCTU, B TOM
yucne B 4YacTu:

1) rpaxxgaHcKoro BoCnuTaHus:

C(POPMMPOBAHHOCTL rPaX4aHCKOW Mo3unummM oby4varoLlerocs Kak akTMBHOroO
N OTBETCTBEHHOIO YSfieHa POCCUNCKOro obLLecTBa;

NPUHATME  TPaOUUMOHHBIX  OBLLEeYernioBeYEeCKUX  FYMAHUCTUYECKUX U
AEeMOKpPaTU4EeCKNX LLleHHOCTEN;

rOTOBHOCTb BECTU COBMECTHYIO AEATESIbHOCTb B MHTEpPEecax rpaxXgaHCKoro
obuiecTBa, y4acTBoBaTb B CaMmoynpasfieHMn B 06pa3oBaTesibHON OpraHn3aLmu;

yMeHVe  B3auMogencTBoBaTb C  couumanbHbIMW  MHCTUTYTaMn B
COOTBETCTBUM C UX (PYHKLMAMU U HA3HAYEHUNEM;

FrOTOBHOCTb K 'YyMaHUTapHOW U BOSNTIOHTEPCKON OEATESNbHOCTY;

2) NaTpMOTUYECKOro BOCNUTaHUA:

chopMUPOBAHHOCTb POCCUNCKOWN rpaxgaHckom WOEHTUYHOCTN,
naTpnuoTM3ma;

LEeHHOCTHOE OTHOLIEeHMEe K rocydapCTBEHHbIM CUMBOSaM, LOOCTUMXEHUAM
POCCUNCKNX YYEHBIX B 06NacTn n3nKnM N TEXHUKMK;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

ChOpMMPOBAHHOCTbL HPABCTBEHHOIO CO3HaHMUS, 3TUYECKOro NoBeAEHUS;

CNocobHOCTb OLeHMBaTb CUTyaUM0 M MNPUHUMATb OCO3HaHHbIE PeLLEeHWs,
OPUEHTUPYSCL HA MOpasibHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YUCIE B
AEeATENIbHOCTU YYEHOrO;

OCO3HaHWe NMUYHOro BKaja B MOCTPOEHNE YCTONYMBOro ByayLiero;

4) 3cTeTUYECKOro BOCNUTaHUSA:

acTeTMyecKkoe OTHOLIEHWEe K MUpPYy, BKMAOYas 3OCTETUKY  Hay4HOro
TBOpYECTBa, NpucyLero onsn4eckomn Hayke;

5) TpyAoBOro BOCNUTaHUA:

NMHTepecC K pasnuyHbiM cdepam npodeccnoHanbHON AeATENbHOCTU, B TOM
yucne CBSA3aHHbIM C OU3MKOM U TEXHUKOW, YMEHME CcoBepllaTb OCO3HAHHbIN
Bolbop Oyaywien npodeccum u peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE
nnaHbl;



rOTOBHOCTb M CMOCOBHOCTbL K 06paszoBaHmMio U camoobpasoBaHuio B 06nacTtu
PU3MKM Ha NPOTANKEHUN BCEWN XKU3HU;

6) 3KONOrn4eckKoro BOCNUTaHUA:

C(hOPMMPOBAHHOCTb 3KONIOMMYECKON KyNbTypbl, OCO3HaHWEe rrnobanbHoro
XapakTepa 3Konorn4eckux npoodnem;

nraHMpoBaHWE W OCYLLECTBIEHWE OEWCTBMA B OKpyXalllen cpege Ha
OCHOBE 3HaHMs Liefnien yCTOMYNBOro pa3BmTUS YEroBEYECTBA;

pacluMpeHne onbiTa OeATENbHOCTM 3KOMOrMYEeCKOW HamnpaBrieHHOCTU Ha
OCHOBE MMEKLLNXCS 3HAHUN MO PU3KKE;

7) LEHHOCTU Hay4YHOrO NO3HaHUA:

CchOpMMPOBAHHOCTb MMPOBO33PEHMUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO PasBuUTUA (PU3NYECKON HAYKMU;

OCO3HaHME LEHHOCTU Hay4YyHOW AeATEeNnbHOCTW, FOTOBHOCTb B MpoLecce
Nn3ydyeHmss  PU3MKM  OCYLLECTBMATb  MPOEKTHYI U MUCCNenoBaTeNbCKYHo
OEATENbHOCTb MHANBMAYANBHO U B rpynne.

METAIMNPEOMETHbIE PE3YJIbTATbI

No3HaBaTenbHbIEe YHMBeEpcanbHble y4eOHble AeUCTBUA
Ba3soBble nornyeckume AeMNCTBUA:

caMmocTosTernbHO  opMynMpoBaTb W akTyanuaupoBaTb  npobnemy,
paccMmaTtpuBaTb €€ BCECTOPOHHE;

onpefendartb Uenu OeATenbHOCTW, 3ajaBaTb napamMeTpbl U KpUTEpUU KX
OOCTUXEHMS,

BbIABNATbL 3aKOHOMEPHOCTM W MNPOTUBOPEYMS B paccMartpuBaembiX
duanyecknx aBneHnsX;

paspabaTbiBaTb NNaH pelueHnss Npobrnemsl C y4ETOM aHanM3a UMeLLNXCS
MaTepuarnbHbIX U HeMaTepuarbHbIX Pecypcos;

BHOCUTb KOPPEKTMBbl B [AEATENbHOCTb, OueHMBaTb COOTBETCTBUE
pes3ynbTaToB LensaM, oueHMBaTb PUCKU NOCNEeACTBUN AeATENbHOCTY,

KOOpAMHMPOBATb UM  BbINOMHATL paboTy B YCNOBUSX  peanbHoro,
BMPTYyanbHOro 1 KOMOGMHMPOBAHHOIO B3anMOLEeNCTBUS;

pas3BMBaTb KpeaTUBHOE MbILLMIEHNE NPU PeLLEHUN XU3HEHHbIX Npobriem.
Ba3soBble uccrnenosartenbckue AeUCTBUA:

BNageTb Hay4YHOW TEPMWHONOrMEeNn, KINHYEBLIMU MOHATUAMU U MeToAamu
dunanyeckon Hayku;

Bnagetb HaBblKamu y4yebHO-uccregoBaTenbCcKom n NPOEKTHOW
aesatenbHocTM B obnactm  U3NKKM, CMNOCOBHOCTLID U FOTOBHOCTbIO K
CaMOCTOATENIbHOMY  MOUCKY  METOAOB  pelleHus  3ajavy  pusnyveckoro
cogepxaHus, NPUMMEHEHUI0 pasfnyHbiX METOO0B NO3HaHUS;

BNnagetb BuAAMWU [OeATEenbHOCTM MO TMOMyYeHU0 HOBOrO 3HaHus, ero
WHTepnpeTauun, npeobpasoBaHUIO W MPUMEHEHUIO B Pa3fUYHbIX Y4YeOBHbIX
cuUTyauusix, B TOM Yucne npu cos3gaHnm y4ebHbIX NpoekToB B obnactu ousmkuy;

BbIAIBMATL MNPUYUHHO-CNEACTBEHHbIE CBA3M W akTyanusuposaTb 3agavy,
BblABUraTb rmnoTesy eé pelueHus, HaxoAuUTb aprymMeHTbl ANnA foKasaTeribCcTea
CBOMX YTBEPXOEHUW, 3a4aBaTb NapaMeTpbl U KPUTEPUU PELLEHUS;



aHanuampoBaTb MOSlyYeHHble B XO4e pelleHus 3ajayn pesynbTaThl,
KPUTUYECKM OLleHMBAaTb UX JOCTOBEPHOCTb, NPOrHO3NpoBaTb U3MEHEHME B HOBbIX
YCIOBUSX;

cTaBuTb M popmynupoBatb COOCTBEHHble 3agadn B obpasoBaTenbHOM
AEeATeNIbHOCTU, B TOM YUCHEe NPU U3yHYeHUN OU3UKK;

AaBaTb OLEHKY HOBbIM CUTYaLMsM, OLeHMBaTb NPMOBPETEHHbBIN OMbIT;

yMeTb MNEepeHOCUTb 3HaHUA no uaMke B NpakTU4eckyto obnacTb
XN3HeLeAaATeNbHOCTY;

yMeTb MHTErPUPOBATh 3HAHUSA U3 pa3HbIX NpeaMeTHbIX obnacTen;

BblABUraTb HOBblE MAaen, npeanaratb opurMHarnbHble NOAXO0Abl N PELLEHWS;

cTaBuTb NpobnemMbl 1 3agayu, gonyckarowme anbTepHaTUBHbIE peLLeHNS.

PaboTa ¢ nHdopmauuen:

BNafeTb HaBblkaMu NOSTydeHns nHpopmMauum pusnyeckoro cogepxaHus ns
MCTOYHUKOB pPasHbiX TWUMOB, CaMOCTOATENbHO OCYLLECTBNATb MOMWCK, aHanus,
cucTtemaTu3aumio M MHTepnpeTaumio MHpopMauumn pasnnyHbiX BUOOB U DOPM
npegcrasneHns;

oLeHMBaTb JOCTOBEPHOCTb MHGOpMaLuunu;

ncnomnb3oBaTb CpeactBa  WMHMOPMALMOHHBIX W KOMMYHUKALWUOHHbIX
TEXHOSIOMNA B PeLUEeHUN KOTHUTUBHbLIX, KOMMYHUKATUBHBIX U OpraHnU3auMOHHbIX
3agad c cobnogeHnem TpeboBaHU 3ProHOMUKWU, TEXHWKM Be30nacHOCTH,
TMrneHbl, pecypcocbepexeHns, npaBOBbIX W 3TUYECKMX HOPM, HOPM
MHdOopMaLMOHHOM 6e30nacHoOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro cogepXaHus B pasfnuyHbiX dpopmaTax C
Y4ETOM HasHayeHnss WHdopmaumMm W  UeneBon ayauTopun, Bblbupas
onTUMarnbHyt0 opMy NpeacTaBrieHns U BU3yanusauuu.

KoMMyHuKaTUBHbIE YHUBEpCcanbHble y4eOHble 4eUCTBUA:

OCyLLEeCTBNATL OOLIEeHNMe Ha ypokax (U3MKM U BO BHEYPOYHON
NeAaATenbHOCTY;

pacrno3HaBaTb NPeanoCbIIKA  KOHMJSIMKTHBIX  CUTyauunm U cMmsArdaTb
KOHQOIUKTBI,

Pa3BEPHYTO M NOIMMYHO M3nNaraTb CBOK TOYKY 3PEHMUS C MCMONb30BaHUEM
S13bIKOBbIX CPEACTB;

NOHUMAaTb N UCNOMb30BaTh NpenMyLlecTBa KOMaHAHOW U MHAUBUOYASTbHOWN
paboThl;

BblbupaTb TeMaTuKy U MeTOAbl COBMECTHbIX OEACTBUM C YYETOM OOLLMX
WHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YneHa KonnekTmea;

NpUHMMaTb LENM COBMECTHOW OesTENbHOCTW, OpraHu3oBbiBaTb U
KOOpAUHMpPOBaATb AEWCTBUS MO €€ LOCTMKEHWUIO: COCTaBnATb MiaH AeWUCTBUN,
pacrnpenendartb ponn C YYETOM MHEHUMA Y4acCTHUKOB, oOcCyxaaTb pesynbTaTbl
COBMeCTHON paboThbl;

OLEeHMBaATb Ka4yeCTBO CBOEro BKMada WM KaXXOoro y4vyacTHMKa KOMaHObl B
obLwmnin pesynbTaT Mo paspaboTaHHbIM KPUTEPUAM,;

npeanaraTtb HOBblE€ MNPOEKTbl, OLUEHMBaTb WMOEW C NO3NLUMA HOBU3HbI,
OPUTMHaNbLHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBNIATL MO3UTUBHOE CTpaTerMyeckoe mnoBedeHne B pPasfivyHbIX
CUTyaumax, NposiBNATbL TBOPHECTBO M BOOBpaxeHune, ObiTb MHULNATUBHBLIM.



PerynaTuBHble yHUBepcanbHble y4eObHble AeUcTBUA
CamoopraHusauums:

CaMOCTOATENIbHO  OCYLLECTBNATb MO3HaBaTENbHYH OEeATENbHOCTb B
obnactm u3MKM KN  acTpOHOMUW, BbISBAATL NPOGNEemMbl, CTaBUTb WU
dopmynunpoBaTb COOCTBEHHbIE 3a4a4u;

CaMOCTOSATENIbHO COCTaBNATb MilaH pelleHnsl pacHETHbIX U Ka4yeCTBEHHbIX
3agady, nnaH BbIMNOMHEHUS MNpPaKTUYeckonm paboTbl C YYETOM UMEKOLLMXCS
pecypcoB, COOCTBEHHbIX BO3MOXXHOCTEN U NPEANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYyaUUsM;

pacLMpATb pamMku y4ebHOro npegmMmeTta Ha OCHOBE JIMYHbIX NPeanoYTEHUN;

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

OoLeHMBaTb NPUOBPETEHHLIN ONbIT;

crnocobcTBoBaTb (POPMUPOBAHUIO WU MPOSIBAEHUIO dpyauuum B obnactm
d13MKK, NOCTOSHHO MOBbILWLATEL CBOW 0Opa3oBaTesibHbIN U KYSTbTYPHbIN YPOBEHb.
CaMOKOHTpPOIb, 3MOLMOHANbHbIN UHTENNEeKT:

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

BNnageTb HaBblkaMW MoO3HaBaTeNbHOM pednekcun Kak OCO3HaHUSA
COBEpLUAEMbIX OEWCTBUM W MbICNUTENbHbBIX MPOLIECCOB, WX pe3ynbTaToB WU
OCHOBaHWN;

ncrnonb3oBaTb MNPUEMBbI pedonekcun Ona  OueHKM cuTyaumn, Bblibopa
BEPHOro peLLEHNS;

YMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUMHUMATb PELIEeHUs MO KX
CHWXEHWUIO;

NPUHUMaTb MOTUBbI M aprymMeHTbl OpPYyrMx nNpu aHanuse pesynbTaTtoB
AEeATENbHOCTY;

npuHMMaThb cebsl, NoOHMMas CBOM HEQOCTATKN U AOCTOUHCTBA;

NPUHUMaTb MOTUBbI M aprymMeHTbl OpPYyrMx nNpu aHanuse pesynbTaTtoB
AEeATENbHOCTY;

npu3HaBaTb CBOE NpaBO U NpPaBo APYrMx Ha OWMOKN.

B npouecce OOCTMXEHUS NMUYHOCTHBIX pe3yribTaTOB OCBOEHUSA NPOrpaMmmbl
no dwuavke Ona ypoBHSA cpefHero obuwero obpasoBaHuMa y obydarowwmxcs

COBEpLLEHCTBYETCS 9MOLIMOHarbHbIN NHTENNEKT, npegnonararLwmm
chopMmnpOBaAHHOCTL:
CaMOCO3HaHus, BKNtoYarLero CNoCcoBHOCTb NnoHMMaTb CBOE

SMOLMOHaNbHOE COCTOSIHME, BUAETb HanpaBneHusa pasButna CcobCTBEHHOM
aMouMnoHanbHom cdepsbl, 6bITb YBEPEHHBIM B Cebe;

caMoperynmpoBaHusi, BKMIOYAOLEr0 CaMOKOHTPOSb, YMEHWE MpuHMMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CnoCoBHOCTL aganTMpoBaTbCa K
9MOLMOHaNbHbIM U3MEHEHUSAM U NMPOSABIIATb MMOKOCTb, ObITb OTKPbITHIM HOBOMY;

BHYTPEHHEN MOTUBALUK, BKMOYAKOLWLEN CTPEMIIEHME K AOCTUXKEHMUIO LEenn u
ycnexy, onTUMuU3M, WHULUWMATUBHOCTb, YMEHWEe OEeWCTBOBaTb UCXOOS U3 CBOMX
BO3MOXHOCTEW;



aMnaTun,  BKNOYaloLwen  crnocobHOCTb  MOHUMAaTb  SMOUMOHarIbHOE
COCTOSHWE APYruX, y4UTbiBaTb €ro npu ocyLlecTBneHnn obLieHns, cnocobHOCTb
K COMYBCTBUIO U COMEPEXNBAHMIO;

coumanbHbIX  HaBbIKOB,  BKMOYAKOLWMX  CNOCOBHOCTbL  BbICTpavBaTb
OTHOLLUEHNSA C APYrMMMK NtoabMK1, 3a00TUTLCS, NPOSBATbL MHTEPEC U pa3pellaTb
KOH(SIMKTBI.

NMPEOAMETHDBIE PE3YJIbTATbI

K koHuy obyyeHna B 10 knacce npegMeTHble pe3ynbTaTbl HA 6a30BOM
YPOBHE LOMKHbI OTpaXaTb CPOPMUPOBAHHOCTb Y 0ByYaroLLMXCA YMEHUN:

AEMOHCTPMpPOBaTbL Ha NpuMepax pofib U MecTo U3NKn B OOpMUPOBAHNN
COBPEMEHHOW Hay4yHOM KapTUHbI MuUpa, B PasBUTUN COBPEMEHHOW TEXHUKN W
TEXHOMOrMN, B NpakTU4YeCcKon eATENbLHOCTUN N0AEN;

yuuTbiBaTb rpaHUUbl MNPUMEHEHUS WU3YYEeHHbIX (U3nNYecknx moaenen:
MaTepuanbHasa Toudka, mHepumanbHasa cuctema oTcyéTta, abcontTHO TBEpPAOE
Teno, naearnbHbIA ra3, MoAenn CTPOEHWUS rasoB, XWOKOCTEN W TBEpPAbIX Ten,
TOYEYHbIN SNEKTPUYECKNIN 3apag NpU peLleHnn pusmyeckmx sagau;

pacrno3HaBaTb (puanyeckme daBneHust (npoueccbl) U OOBACHATL UX Ha
OCHOBE 3aKOHOB MEXaHWKW, MOJSIEKYSISPHO-KUHETUYECKON TEeOpUn CTPOEHUS
BELLECTBA W  9NEKTPOAWMHAMUKW:  PaBHOMEPHOE U PaBHOYCKOPEHHOE
npsIMONMHeNHoe OBwXeHune, cBobogHOe nageHne Ten, [ABWXEHMe 1o
OKPY)KHOCTW, WHepuus, B3aumogencteue Ten, guddysms, OpoyHoBCKoe
OBWXKEHME, CTPOEHME XNOKOCTEN N TBEPAObIX TEMN, n3MeHeHne obbEéma Ten npu
HarpeBaHuMM (OXNaXkaeHuun), TENNOBOE paBHOBECKE, MCNapeHue, KOHAEHcaums,
nnaeneHne, KpucTannuaauus, KaNeHue, BMaXHOCTb BO34yXa, MNOBbILWEHNE
OaBnNeHUs rasa npuM ero HarpeBaHWnm B 3aKPbITOM COCyAde, CBSA3b Mexay
napameTpamm COCTOSIHMSI rasa B M30Mpoueccax, 9anektpusaumsa Ten,
B3aMOLeNCTBME 3apsaos;

onucbiBaTb MexaHu4eckoe ABWXKEHUE, UCMOoMb3ys (PU3nyeckme BeNUYUHDI:
KoopauHaTta, NyTb, NepemelleHne, CKOpOCTb, YCKOpPeHue, macca Tena, cuna,
UMMYNbC Tena, KNHETUYECKas SHEPIUs, NOTEHUMaNbHasa 3HEPIrns, MexaHndeckas
paboTa, MexaHuM4yeckass MOLLUHOCTb, MpPW ONuMCaHUM nNpaBUIIbHO TPaKTOBaTb
PU3MYECKNA CMBICT UCNOMb3yeMbIX BENUYUH, UX OOO3HaAYeHUs N eaunHULbI,
HaxoauTb OPMYIbl, CBA3bIBAKOLLME OAHHYKO (PU3NYECKYIO BEMUYMHY C OPYTUMN
BENIMYNHaAMU;

OonucbiBaTb M3YYEHHble TEensioBble CBOWCTBA Ten W TensnoBble SIBMEHUS,
ncnonb3ys uandeckme BeENWMYMHBLI: OaBfieHWe rasa, Temnepartypa, CpeaHss
KMHETUYECKasi SHEPINA XaoTUYECKOro ABMXEHUS MOMEKYI, cpegHekBaapaTuyHas
CKOPOCTb MOJIEKY, KONMMYECTBO TENnSoThl, BHYTPEHHAS 3Heprund, paboTa rasa,
Koa(pdpuUMeHT nones3Horo AencTBUs TENSIOBOro ABWUraTens; npu onucaHum
npaBuUibHO TpakToBaTb (U3NYECKUA CMbICIT UCMNONb3YEMbIX BENUYMH, UX
obo3Ha4YeHnss u eauHuUbl, HaxoauTb dOpPMyrbl, CBA3blBalOWME OaHHYHO
PU3NYECKYHO BENNYNHY C OPYTMMWN BENTUYMHAM,

onucbiBaTb  WU3YYEHHble  ONEKTPUYECKME  CBOWCTBaA  BellectBa U
aneKkTpuyeckne sBrneHna (npouecchbl), WUCMonb3ysa U3NYECKME BESTUYUHDI:
3MEKTPUYECKUIN 3apsaa, INEKTpUYecKoe none, HanpsPKEHHOCTb NOoMs, NoTeHuuan,



Pa3HOCTb MNOTEHUManoB; MpW OMUCaAHUM NPaBUNIbHO TPaAKTOBaTb (PU3NYECKUN
CMbICIT MCMOMb3yeMbIX BENUYUH, UX OOO3HAYEHUS W eAuHMUbI; YKa3blBaTb
dopmynbl, CcBA3blBaOWME LaHHYD U3NYECKYHD BEUYUHY C  OPYrMMu
BENMYMHaAMU;

aHanuanpoBaTb  (U3MYECKMe npoueccbl W SBMEHUsl, UCMNOSb3ys
doM3n4eckme 3aKOHbl U MPUHLMIMBI: 3aKOH BCEMUPHOro TaroteHus, |, Il n 11l 3akoHbI
HbloTOHa, 3aKOH COXpaHEHWs MeXaHWYECKOM SHEPrnn, 3aKOH COXpPaHEHUS
UMnynbca, NPMHUMN Cynepno3nummn cum, NpuHUMN paBHoONpaBus UHeEpUUanbHbIX
CUCTEM OTCYETA, MONEKYNSAPHO-KUHETUYECKYID TEOPUID CTPOEHMSA BELLECTBa,
ra3oBble 3aKOHbI, CBA3b CpeAHEen KMHETUYECKOW SHEPrun TEMroBOro OBUXEHUSA
MOneKkyn ¢ abCcontTHON TemnepaTypoun, NepBbI 3aKOH TEPMOOUHAMUKKM, 3aKOH
COXpaHeHNsa JnekTpu4eckoro 3apsana, 3akoH KynoHa, npu 9TOoM pasnuyaTb
CNOBECHYI0 (POPMYNUMPOBKY 3aKOHa, Er0 MaTeMaTUYECKOE BblpaXXeHne 1 yCcroBus
(rpaHnubl, obnacTtn) NPUMEHNMOCTH;

OOBACHATL OCHOBHbIE MPUHLUMMNBbI  OENCTBUS  MalKnH, NpubopoB WU
TEXHUYECKMX YCTPOWUCTB; pasfimyaTth YCroBus nx 6e30nacHoro Ucnosib30BaHus B
NnoBCEeAHEBHOW XU3HWU;

BbIMOMHATL 3KCMNEPUMEHTbI MO MCCNefoBaHUO (PU3NYECKUX HABMNEHUNA U
NPOLIECCOB C WCMNOfb30BaHMEM TMPSIMbIX U KOCBEHHbIX WU3MEPEHUW, Npu 3TOM
dopmynupoBaTb npobnemy/zagady u rmnoTedy Yy4ebOHOro 9SKCNEPUMEHTa,
cobupaTb YCTaHOBKY M3 NpeasioXkeHHoro obopyaoBaHUs, NPOBOAUTbL OMbIT W
dopmynunpoBaTb BbIBOAbI;

OCYLLECTBMIATb MNPSIMble M KOCBEHHblE U3MEPEHUA (PUNYECKUX BENUNYUH,
npu 9TOM BblGUpaTb ONTUMAanbHbLIA CNOCOO W3MEPEeHMss U UCMNOSb30BaTb
N3BECTHble MeTObl OLLEHKN NOrpeLlHOCTeN N3MepPEHNN;

uccrnegosaTb  3aBUCUMOCTM  Mexdy  (PU3MYEeCKMMM  BeNUYMHaMU  C
MCMONb30BaHNEM MNPSAMbIX U3MEPEHUN, NPU 3TOM KOHCTPyMpoBaTb YCTAHOBKY,
dukcmpoBaTb pesynbTaTbl MNOMYHYEHHON 3aBUCUMOCTU (PU3NYECKUX BEMNUYUH B
Buge tabnuu n rpadmkos, genaTtb BbIBOAbI MO pe3ynbTatamM UccneaoBaHus;

cobnogaTb npaBuna 6esonacHoro Tpyga npyu NnposBeaeHnn nccrnegoBaHin B
pamMkax y4ebHoro akcnepumeHTa, Yy4ebHOo-uccrnegoBaTenbCKOM UM MPOEKTHOM
AEATENbHOCTU C UCMONb30BaAHNEM U3MEPUTENBbHbBIX YCTPONUCTB M NabopaTOpPHOro
obopynoBaHus;

pewaTtb pacyé€THble 3agadn C SIBHO 3adaHHOM (pu3nMyeckorn MoAesnbto,
ncnonb3ys U3MYeCcKne 3akoHbl U NPUHUMMBI, HA OCHOBE aHanu3a ycrnoBus
3agayn BblibmMpaTb (pusndeckyto mMoaerb, BblOenATb (PU3NYecKue BeNUYMHBI U
dopmyrnbl, HeObXoaMMble ONA €€ pelleHusi, NPOBOANTb PacyY€Tbl U oueHMBaTb
peanbHOCTb NOSTYYEHHOrO 3HaYeHUs1 (PU3NYECKON BENNYNHDI;

pewaTtb Ka4yeCTBEHHbIE 3agayn: BbICTpaMBaTb NOrnyeckm
HENPOTMBOPEYMBYIO LIEMOYKY PaCCYXOEHWA C ONOPOM Ha WU3YyYEHHblE 3aKOHbI,
3aKOHOMEPHOCTU N U3NYECKNE SBNEHUS;

nucnonb3oBatb  Npu peweHnn  y4yebHbIX  3adady  COBPEMEHHbIE
MHOPMALMOHHbIE TEXHOMOMMKN AN MOUCKA, CTPYKTYPUPOBAHUS, MHTEpNpeTaumnm
N npeacTaBneHns y4ebHom U Hay4YHO-NONYNSAPHOM MHdOpPMaL MK, NOyYEHHON 13
pPasnnYHbIX NCTOYHMKOB, KPUTMUYECKU aHanuMsnpoBsaTtb nosiy4aemyto
MHdOopMaLMIO;



NPUBOANTL MPUMEPbI BKNaga POCCUNCKUX N 3apyBexHbIX YYEHbIX-U3NKOB
B pas3BUTUE Haykn, OOBbSICHEHME MPOLIECCOB OKPYXKaloLero mvpa, B pasBuTue
TEXHUKN U TEXHONOMNM,;

MCNosib3oBaTb TEOPETUYECKNE 3HAHUSA MO (PU3NKe B NOBCEAHEBHOM >KU3HU
ans obecneyeHns 6e3onacHOCTU Npu obpalleHnn ¢ Nnpudbopamm U TEXHUYECKNMM
yCTPONCTBaMW, ANs1 COXPaHEHUS 300POBbs 1 COBNOAEHNST HOPM 3KOSOMMYECKOro
NnoBeAEeHNA B OKpyXaloLlen cpeae;

paboTaTb B rpynne C BbINOMIHEHMEM pPa3NUYHbIX COLManbHbIX ponen,
nnaHupoBaTb paboTy rpynnbl, pauMoHanbHO pacnpegenaTb 0053aHHOCTU U
nnaHupoBaTb OEATEeNbHOCTb B HeCTaHOapTHbIX CUTyauusix, agekBaTHO
oLeHMBaTb BKMa KaXgoro U3 y4acTHUKOB rpynmbl B peLleHne paccMmaTpvBaemMon
npobnembi.

K KoHuy obyyeHna B 11 knacce npegMeTHble pesynbTaTbl HA 6a30BOM
YPOBHE AOSMKHbI OTpaXaTb CHOPMUPOBAHHOCTL Yy 0BYYatoLLMXCA YMEHWNNA:

AEMOHCTPMPOBaTh Ha NpuMepax posfib U Mecto puamkm B oopmMmpoBaHnn
COBPEMEHHON HAay4yHOM KapTUHbI MuUpa, B PasBUTUN COBPEMEHHOW TEXHUKN W
TEXHONOIM, B MpakTUYeCKon OesATENIbHOCTU Mgen, LefIOCTHOCTb U eUHCTBO
doM3n4eckon KapTUHbI MUPaA;

yuuTbiBaTb rpaHuUUbl MNPUMEHEHUST WU3YYEeHHbIX (U3NYecknx Moaenen:
TOYEYHbIN 3NEKTPUYECKUN 3apsd, Iyd cBeTa, TOYeYHblt WUCTOYHWUK CBETa,
anepHasi Modenb aToMa, HYKMOHHAd Moferib aTOMHOro sapa npu pelleHun
dm3n4ecknx 3agav;

pacrno3HaBaTb (puanyeckme daBneHust (npoueccbl) U OOBACHATL UX Ha
OCHOBE 3aKOHOB 3MEeKTPOAMHAMUKM M KBAHTOBOW (OU3MKK: 3rekTpuyeckas
NPOBOANMOCTb, TEMNMOBOE, CBETOBOE, XMMUYECKOe, MarHUTHoe OEeWCTBUS TOKa,
B3aMMOJENCTBME  MarHUTOB,  3NIeKTPOMAarHUTHad  MHOYKUMSA,  OeucTBue
MarHUTHOro Nosis  Ha TMPOBOAHMK C TOKOM W AOBWXKYLWWMWCA  3apsg,
9NEeKTpOMarHuUTHble KonebaHus n BOMHbI, MPSMOSIMHENHOE pacnpocTpaHeHue
cBeTa, OTpaXeHue, NpenomMmrieHne, nHTepgepeHums, gudpakumnsa 1 nonsapmusaumns
cBeTa, [Aucnepcus cBeTa, oToanekTpudeckun adpdekt  (poToaddekT),
CBETOBOE AaBrfieHWe, BO3HUKHOBEHME JIMHEMYaToro Crnektpa aTtoMa BOOOpPOAa,
ecTeCTBEeHHasi U UCKYCCTBEHHAs! paanNoaKkTUBHOCTb;

onucbiBaTb M3yYeHHble CBOMCTBA BellecTBa (3NeKTpudeckme, MarHuUTHble,
ONTUYECKNEe,  JNEKTPUYECKYHD  MNPOBOAMMOCTb  PasfUYHbIX  cped) MU
9NEeKTPOMarHUTHble SIBNEeHUs (MpoLuecchbl), MCNonb3ys (uandeckne BeNUYUHDI:
ANEKTPUYECKN 3apsd, cuna TOKa, ANeKTpudeckoe HanpsKeHue, anekTpudeckoe
COMpPOTUBIIEHNE, PA3HOCTb NOTEHLMANOB, ANEKTPOABMXYLLAs cuna, paboTta Toka,
WHOYKUMST MarHUTHOro nons, cuna Awmnepa, cuna JlopeHua, WHOYKTUBHOCTb
KaTyLKN, SHEPrusi 3MeKTPMYecKoro M MarHUTHOro nosier, nepuo M 4vacrtoTa
konebaHun B konebaTenbHOM KOHType, 3apsiq, W cuna Toka B npouecce
rapPMOHUYECKMX INEKTPOMArHUTHbIX KonebaHun, doKycHoe paccTosHue W
onTuvyeckad cuna JiMH3bl, NpY ONUCaHUN MNPaBUITbHO TPAKTOBATb (PU3NYECKUN
CMbICIT UCNOMb3yeMbIX BENUYUH, UX OOO3HAYEeHUs N eauHUUbl, YKasblBaTb
dopmynbl, cBA3biBaOWME OaHHYIO (PU3NYECKYD BenuuuHy C  Apyrumu
BENMYMHaMu;

OnuCbiBaTb WM3YYEHHble KBAHTOBbIE S$BMIEHUA W MNPOLECChl, WCNOmMb3ysA
dun3myeckne BeNNYMHBI: CKOPOCTb 3NIEKTPOMArHUTHLIX BOJSH, ASIMHA BOJSHbI U



YyacTtoTa cBeTa, dHeprnd u umnynbCc POTOHa, Nepuon nonypacnaga, dHeprus
CBSA3M aTOMHbIX A4ep, NpU ONMcaHuM NPaBUibHO TPakToBaTb PU3NYECKUIA CMbICIT
MCNOJSIb3yeMbIX BENUYMH, UX O0BO3Ha4YeHUss U efuHuUbl, YKasblBaTb (POPMYyIibl,
CBA3blBalOWME [OaHHY0 (U3NYECKYD BeNuUYMHYy C OpYrMMn  BenuyMHamu,
BbIYMCIIATb 3HaYeHne (PU3NYeCcKon BENUYNHLI;

aHanusupoBaTb  (PU3MYecKMe nMpoueccbl W  HABMEHUs,  UCMNOJSIb3y4d
duanyeckne 3akoHbl U NPUHUMNLI: 3akoH Oma, 3aKOHbl NocrnegoBaTesIbHOMo U
napannesibHoro coefuvHeHns MpoBOAHMKOB, 3akoH [bxoyns—JleHua, 3akoH
9NIEKTPOMArHUTHOMN MHOYKUNW, 3aKOH NPSIMOSIMHENHOIO pacrnpoCTpaHeHns CBeTa,
3aKOHbI OTPaXKeHUs1 CBeTa, 3aKOHbI MPEeNOMIEHNS CBeTa, ypaBHEHNE DNHLUTENHA
ans goTtoadpgekTa, 3aKOH COXpaHEHUSA 3IHEPTUU, 3aKOH COXPaHEHUs UMMynbCa,
3aKOH COXpaHEeHUsl 3rNeKTpU4ecKoro 3apsfa, 3akoH COXPaHEeHUs MacCoBOro
yucna, noctynatel bopa, 3akoH pagnoakTUBHOrO pacnaga, npu 9ToMm pasnuyaTtb
CNoBeCHYI0 (POPMYIIMPOBKY 3aKOHa, ero MatemMaTn4ecKoe BblpaXeHne 1 yCcnosus
(rpaHnubl, obnacTtn) NPUMEHNMOCTH;

onpedensiTb  HanpasfeHne BeKTopa WHOYKUMM  MarHWTHOro  nons
NPOBOAHMKA C TOKOM, cusibl AMnepa n cusbl JlopeHua;

CTPOUTb M OnuCbiBaTb M30b6pakeHue, co3gaBaemMoe MSIOCKUM 3epKarom,
TOHKOW NMNH30M;

BbIMOMHATL 3KCMEPUMEHTbI MO MUCCNeOoBaHUIO (PU3NYECKUX HABMEHUNA U
NnpoueccoB C WUCMOMb30BaHMEM TMPAMbIX U KOCBEHHbIX WU3MEPEHUU: MNMpuU 3TOM
dopmynupoBaTb npobnemy/zagady M rmnoTedy y4ebHOro 9SKCNEPUMEHTA,
cobupaTb YCTaHOBKY M3 MNpeasiokKeHHoro obopyaoBaHUs, NPOBOAUTbL OMbIT U
dopmynupoBaTb BbIBOAbI;

OCYLLECTBMIATb MPSMble U KOCBEHHble U3MepeHUd (PU3NYECKUX BErNYUH,
npu 9TOM BbIGUpaTb ONTUMAsbHbLIM CMOCODO M3MEepeHUs U UCMNOJSb30BaTb
N3BECTHblEe METOAbl OLLEHKM NOrPEeLHOCTEN N3MEPEHWI;

nccrnegoBaTb 3aBUCUMOCTUM  (PU3MYECKUX BEMNUYUH C  MCMNOSb30BaHWEM
NPAMbIX W3MEPEHUN: Npu 3TOM KOHCTPyupoBaTb YCTAHOBKY, (OMKCUPOBATb
pesynbTaTbl MOy4YEHHON 3aBUCUMOCTU (PU3MYECKNX BENUYUH B Buae Tadbnuy u
rpadpukoB, AenaTb BbIBOAbI MO pe3ynbTartamM uccnenoBaHus;

cobntogatb npasuna 6esonacHoro Tpyga npu npoBefeHun nccnegoBaHnn B
pamkax y4ebHoro akcnepumeHTa, Yy4yebHOo-uccregoBaTenbCKOM UM MPOEKTHON
AEeATeNIbHOCTU C UCMONb30BaHNEM U3MEPUTENbHbLIX YCTPOUCTB M flabopaTopHOro
obopynoBaHus;

pewaTtb pacy€THble 3agadn C SBHO 3adaHHOM (OU3M4Yeckon MoAernblo,
ncnonb3ys U3nyYecKkne 3akoHbl U MNPUHUUMBI, HA OCHOBE aHanu3a YycrnoBus
3agayun BblbMpaTb PU3NYECKYID MOAENb, BbIAENSATb (PU3NYECKNE BENUYUHLI U
dopmyrnbl, Heob6XoaMMble ONA €€ peLUeHUs, NPOBOAUTb PacyEéTbl U OLEHMBATb
peanbHOCTb NOSTYYEHHOro 3Ha4YeHUS (PU3NYECKON BENNYUNHDI;

pewaTtb Ka4yeCTBEHHbIe 3agayn: BbICTpanBaTb nornyeckum
HEenpPOTMBOPEYMBYIO LIEMOYKY PaCCYyXOEHWUW C OMNopou Ha WU3YyYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (pmnsndeckme siBrneHuns;

ncrnonb3oBatb  MNpU  peweHun  y4ebHbIX  3agJay  COBPEMEHHbIE
MHPOPMALMOHHbIE TEXHOMOMMN AN MOUCKA, CTPYKTYPUPOBAHUS, HTepnpeTaumnm
N npegcTaBneHnsa y4ebHom n Hay4yHO-NoNynsipHOM MHpopMaLMn, NOSTYyYEHHON U3



pasnnyHbIX NCTOYHMKOB, KpUTUYECKM aHanuanpoBaTb nony4yaemyto
MHdOpMaLMIO;

OOBACHATL MPUMHUMUNBLI  OEWUCTBUA  MaLWIWH, NPUOOPOB U TEXHUYECKMX
YCTPOWUCTB, pasnuyaTtb ycnoeBuss ux 6Ge3onacHOro MCNonb3oBaHWA B
NoBCEOHEBHOW XU3HWU;

NPUBOANTDL NPUMEPbI BKNaga POCCUACKNX U 3apyBeXHbIX YYEHbIX-U3NKOB
B pa3BUTME HayKn, B 0OBbACHEHME MPOLIECCOB OKPYXKaloLEro Mupa, B pasButme
TEXHVKN U TEXHONOMNI;

MCrNonb30BaTb TEOPEeTUYECKME 3HaHUSA NO (PU3nKe B NOBCEAHEBHOMW XU3HWU
ans obecnevyeHus 6esonacHoOCTM nNpu obpalleHnn ¢ npubopamm n TEXHUYECKUMUN
YCTPOMCTBaAMMN, ANS COXPAHEHUS 340POBbSA U CODNIOAEHNS HOPM 3KOSTOrMYECKOro
noBedeHUs1 B OKpYXKatoLlen cpeae;

paboTaTb B rpynne C BbINOSIHEHNMEM pPa3NUYHbIX COLManbHbIX ponen,
nnaHvpoBatb paboTy rpynnbl, pauMoHarnbHO pacnpenenatb 0683aHHOCTU W
nnaHupoBaTb [OeATEeNbHOCTb B  HECTaHOAPTHbIX CUTyauusx, agekBaTHO
oLeHMBaTb BKNag KaXkgoro 13 y4aCTHUKOB rpynnbl B peLleHne paccmaTpmuBaemomn
npo6nembl.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KINACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

HaumeHoBaHue pa3aenoB m (uncppoBblie)
Ne n/n TeM nporpamMmbi Bcero K°;Tp°"""'"'e I'ngxmqecme obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Paszgen 1. PUBNKA U METOObl HAY4YHOI'O NO3HAHUA

dunsmka n metoabl Hay4HOro

bubnuoteka LJOK

1.1 hf— 2 hitps://m.edso0.ru/7f41bf72
NToro no pasgeny 2
Pa3pen 2. MEXAHUKA
bubnuoteka LJOK
2.1 KuHemaTuka 0 https://m.edsoo.ru/7f41bf72
bubnuoteka LJOK
2.2 fvramuka / https://m.edsoo.ru/7f41bf72
53 3aKOHbl COXpaHeHus B 6 1 1 Bubnnoteka LJOK
' MeXxaHuKe https://m.edsoo.ru/7f41bf72
NToro no pasgeny 18

Paspen 3. MOJIEKYJIAPHAA ®U3UKA

OcHOoBbI MONEKYNAPHO-

U TEPMOOANHAMUKA

Bubnnoteka LJOK

3.1 KWHETUYECKON TEOPUU J 1 https://m.edsoo.ru/7f41bf72
Bubnnoteka LJOK
3.2 OcHoBbl TepMOAMHAMUKA 10 1 hitps://m.edso00.ru/7f41bf72
33 souecrss msome 5 Buonuoreka LIOK
' ' https://m.edsoo.ru/7f41bf72
nepexonbl
NToro no pasgeny 24

Paspen 4. QJIEKTPOOANHAMUKA




Bubnuoteka LJOK

41 OnekTpocTaTuka 10 hitps:/m.eds00.ru/7f41bf72
12| o o | Susruorera LOK
https://m.edsoo.ru/7f41bf72
cpepax
NToro no pasgeny 22
PesepBHoe Bpems 2
OBLEE KOJIMYECTBO YACOB INO 68

NMPOrPAMME




11 KITACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HamnmeHoBaHue pa3genoB u KoHTponbHble  [paKTuyeckue (uncppoBblie)
n/n TeM NporpamMmmbil Bcero obpasoBaTtenbHble
paboTbl paboThbl pecypchbl
Pazpen 1. AJIEKTPOOAUHAMUKA
11 MarHuTHoe none. 11 1 3 Bubnnoteka LJOK
OneKkTpoMarHnTHass MHAYKUnS https://m.edsoo.ru/7f41c97¢c
NToro no pasgeny 11
Paspen 2. KOJIEBAHUA U BOJIHbI
2.1 :';/IﬂeeXK?r:Igll-\I/IeacriMMeTl-lfble 9 1 Bubnmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
konebaHuna
50 MexaHunyeckue u 5 1 bubnuoteka LJOK
3N1EeKTPOMarHMTHbIE BOSTHbI https://m.edsoo0.ru/7f41c97c
bubnuoteka LJOK
2.3 Onmuka 10 3 https://m.edslc;lo.ru/7f41 c97c
NToro no pasgeny 24

Pas.qep 3. OCHOBbI CNELUUAJIbBHON
OcHoBbI crieyunanbHOn Teopun

TEOPUN OTHOCUTENIbHOCTU

Bubnnoteka LJOK

3.1 OTHOCUTENBbHOCTH 4 1 https://m.edsoo.ru/7f41c97c
NToro no pasgeny 4
Paspen 4. KBAHTOBAA ®PU3UKA
4.1 AnNemMeHTbl KBAHTOBOW ONTUKU 6 Bubnmoreka LIOK
https://m.edsoo0.ru/7f41c97c
Bbubnnoteka LIOK
4.2 CTpoetue atoma 4 https://m.edslc;lo.ru/7f41 c97c
4.3 ATOMHOe a4p0 5 Bubnnoteka LJOK




NToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

Paspen 5. JIEMEHTbl ACTPOHOMUU U ACTPOPU3UKU

5.1

OrieMeHTbl aCTPOHOMUU U
acTpodun3nKu

7

1

Bubnuoteka LLIOK
https://m.edsoo.ru/7f41c97¢c

NToro no pasgeny

Paspgen 6. OBOBLUAIOLWEE NOBTOPEHUE

7

bubnuoteka LJOK

6.1 Obobuatoiee NoBTOPEHME 4 https://m.edsoo.ru/7f41c97¢c
WTtoro no pasgeny 4
PesepBHoe Bpems 3
OBLEE KOJIMYECTBO YACOB INO 68 4

NPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KINACC
KonunyecTBo 4acosB
Ne T
aln emMa ypoka Beero KoHTponbHble [lpakTtnyeckue
paboTbl paboTbl

OaTta
MU3y4vyeHus

ONEeKTPOHHbIe
uncpoBble
oGpa3soBartenbHble

pecypchl

dunsnka — Hayka o
npupoge. Hay4yHble
MeTobl NO3HaHUSA
OKpy>XaroLero mupa

Ponb n mecto omsnku
B (bopmMmpoBaHUU
COBPEMEHHOMN
Hay4YHOW KapTUHbI
MUpa, B NPaKTU4ECKON
JeaTenbHoCTU ngen

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

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

MexaHun4yeckoe
OBUXEHUe.
OTHOCUTENBHOCTL Bubnvoteka LIOK
MeXaH14ecKoro 1 https://m.edsoo.ru/ff0c3508
OBUKEHUS.
lNepemeLieHue,
CKOPOCTb, YCKOPEHNE
AmonAONOS : e adsoors

p https://m.edsoo.ru/ff0c3620
OBUXKEHne
PaBHOVCKOPVGHHoe Bubnuvoteka LIOK
NPSIMONMHeHoe 1 https://m.edsoo.ru/ff0c372e
OBUKEHne
CBobogHoe nageHme. 1 Bubnuoteka LJOK




YckopeHne
ceBobogHoOro nageHus
KpuBonnHenHoe
asmxeHne. [BmxeHue
MaTepuarnbHON TOYKU
MO OKPY>XHOCTHU

https://m.edsoo.ru/ff0c39cc

- CrapToBas Bubnunoteka LLIOK
KOHTpOJSibHas paboTa https://m.edsoo.ru/ff0c3ada
MpuHUMn
OTHOCUTESNBHOCTH

8 ;iggﬂ?/:nwble Bubnmorexa LIOK

https://m.edsoo.ru/ff0c3be8
CUCTEMbI OTCYETa.
[MepBbIn 3aKOH
HbloToHa
Macca Tena. Cuna.
MpuHUMn

9 cynepnosvuunmu cur. Bubnuorteka LLOK
BTopown 3akoH https://m.edsoo.ru/ff0c3be8
HbloToHa ansa
MaTepuanbHOM TOYKK

10 -IEIE,?JTV:)MHgaEﬁ: Bubnunoteka LLIOK

https://m.edsoo.ru/ff0c3be8
MaTepuanbHbIX TOYEK
3aKoH BCEMUPHOIO
1 | Tworetun G Sutncrera LK
' https://m.edsoo.ru/ff0c3d00
KOCMMYeckas
CKOPOCTb
12 Cwuna ynpyrocTu. Bubnunoteka LIOK

3akoH 'yka. Bec Tena

https://m.edsoo.ru/ff0c3e18




13

Cuna TpeHus.
KoadppuumeHT
TpeHnd. Cuna
COMpPOTMBIEHUS MPU
ABVXKEHUN Tena B
XNOKOCTM Unn rase

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

14

15

16

MocTynatenbHoe U
BpawaTtesibHoe
ABWXeHne abcontoTHO
TBEpPOOro Tena.
MomeHT cunbl. Nnevo
cunbl. Ycnosus
paBHOBECUS TBEPLAOro
Tena

mnynec
MaTepuanbHOM TOYKH,
CUCTEMDI
MaTepuarbHbIX TOYEK.
Mmnynbc cunbl. 3akoH
COXpaHeHus
nMnysnbca.
PeaktneHOoe
ABMXKeHne

PaboTa n MOLLIHOCTb
cunbl. KuHeTn4yeckas
3Heprus
MaTepuanbHOM TOYKMN.
Teopema 06
N3MEHEHUN
KUHETUYECKOW
3Heprum

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

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

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




17

18

19

NoTeHunanbHasa
3Heprus.
NoTeHunanbHasa
3Heprus ynpyro
AedopMnpoBaHHOM
NPY>XWHbI.
NoTeHunanbHasa
3Heprus Tena B6nn3un
NoBepPXHOCTU 3emnun

NoTeHunanbHblE U
HenoTeHLuuarnbHble
cunbl. CBA3b paboThl
HenoTeHLUManbHbIX
CUN ¢ N3MEHEHNEM
MeXaHN4YeCKomn
3HEpPrnn cucTemsl
Ten. 3akoH
COXpaHeHus
MeXaHN4YeCcKomn
3Heprnu

JTabopaTopHas
paboTa
«ccnepoBaHue
CBA3N paboTbl CUNbI C
N3MEHEHNEM
MeXaHM4YEeCKOW
3HEepruu Tena Ha
npumMepe pacTsXKeHUs
PE3MHOBOrO XryTay

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

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

20

KoHTponbHas paboTa
Mo Teme

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




21

22

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

OCHOBHbIe
NOMNOXEHUA
MONEKYISIPHO-
KUHETUYEeCcKomn
Teopuun. bpoyHoBckoe
OBWXXEHMeE.

Anddpysms

XapakTtep OBMKEHUSA
N B3anMOOenCcTBus
YacTuy BellecTBa.
Mogenu ctpoeHna
ras3oB, XXUOKOCTEN U
TBEPAbIX TEN

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c4dc?2

23

24

25

Macca monekyn.
KonunyecTtBo
BeLLEeCcTBa.
NocToaAHHasA
ABoragpo

Tennosoe
paBHOBeECHE.
TemnepaTypa n e€
namepeHue. Llkana
Temnepatyp Llenbcus

poeanbHbiv ra3 B
MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AbcontoTHasa

Bubnuoteka LJOK




TemnepaTypa Kak
Mepa cpeaHen
KWHETUYECKOM
3HEeprum OBMXeHns
MOnekyrn. YpaBHeHue
MeHnpeneesa-
KnanenpoHa

https://m.edsoo.ru/ff0c511e

27

3akoH [JanbToHa.
["a30Bble 3aKOHbI

28

29

JTabopaTopHas
paboTa
«ccnepoBaHue
3aBUCMMOCTM Mexay
napameTpamu
COCTOSIHUSA
pa3peXXeHHOoro rasa»

M3onpouecchl B
noeanbHOM rase n nx
rpacpuyeckoe
npegcrasneHve

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

30

BHyTpeHHsAs aHeprus
TepMogMHaMNYeCKon
CUCTEMBI N CrocoObI
€€ N3MeHeHus.
KonnyectBo TennoThbl
n pabora.
BHyTpeHHsAs aHeprus
OHOATOMHOIo
naeanbHOro rasa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c5952

31

Buabl Tennonepenayn

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




32

YanenbHasa
TEennNOEMKOCTb
BellecTBa.
Konn4yecTtBO TENNOTHI
npu Tennonepeaade.
ApgunabaTHbIn npouecc

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

33

34

35

36

37

[MepBbIn 3aKOH
TepMOANHaAMUKKN U ero
NPUMEHEHME K
n3onpoLeccam

HeobpaTtnmocTb
NpoLieccoB B
npupoge. Bropon
3aKOH
TepMOgNHaAMUKK
MNpuHUMN OencTema u
KMO Tennosown
MaLUWHBI

Linkn KapHo u ero
Krg
Jkonoruyeckue

npobnemsl
TENNO3HEPreTUKK

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

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

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

38

39

O6o6watowmn ypok
«MonekynsapHas
domsmka. OCHOBbI
TepMOANHAMUKN»
KoHTpornbHasa paboTa
no Teme
«MonekynsipHasi

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

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




40

41

dm3nka. OCHOBbI
TEPMOANHAMUKNY

MapoobpasoBaHue u
KOHOEeHcaums.
McnapeHnue un
KuneHme

AbconoTHasa u
OTHOCUTENbHAas
BMa)XHOCTb BO3AyXxa.
HacbiweHHbI nap

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

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

42

43

44

45

TBEpAoe Teno.
Kpuctannudeckue n
amopdHble Tena.
AHM30TPONMA CBOUCTB
Kpuctannos. XXngkue
KpucTansbl.
CoBpeMeHHble
mMaTtepuarnsl

NnaBneHue un
Kpuctannuaauyusi.
YpenbHaga Tennota
nraBfeHns.
Cybnumauus

YpaBHeHue
Tennosoro 6anaHca

OnekTpusaums Ten.
ONeKTpPUYECKnn
3apsaa. ea snga
ANEKTPUYECKNX
3apsiaos

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

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

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c6820

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




46

lNpoBoaHMKN,
AN3NEKTPUKMN U
NONYNPOBOAHMKMN.
3aKoH CoxpaHeHus
3MEKTPUNYECKOTO
3apsga

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

47

48

B3anmopencreune
3apsa0B. 3aKoH
KyrnoHa. ToyeyHbin
3reKTpuyecknn 3apsaa

Hanpsi»kéHHOoCTb

SNEKTPNYECKOro nosiq.

MpuHUMn
cynepnosnuunm
ANEKTPUYECKNX
nonewn. JinHum
HaNPS>KEHHOCTU

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

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

49

50

PaboTa cun
3MEKTPOCTaTUYECKOro
nong. NoteHuwnan.
Pas3HocTb
noTteHymanos

[MpoBOaHMKM U
ANINEKTPUKN B
3NeKTpOCTaTUYECKOM
none.
[AvanekTpuyeckas
NPOHULLAEMOCTb

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

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

51

ONEeKTPOEMKOCTb.
KoHoeHcaTtop

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

52

ONEeKTPOEMKOCTb

Bubnuoteka LJOK




53

NNOCKOro
KOHAEeHcaTopa.
OHeprus
3apsHKeHHOoro
KOHAEeHcaTopa
JTabopaTopHas
paboTa "amepeHune
3EKTPOEMKOCTH
KoHOeHcaTopa"

https://m.edsoo.ru/ff0c72c0

54

MpuHUKMN gencTems n
NPUMEHEHNE
KOHOEeHCaTopOoB,
KOMMPOBaSibHOMO
annapata, CTpyMHOro
NpUHTEpa.
QnekTpocTaTnyeckas
3awuTa. 3asemneHve
anekTponpnbopos

55

ONeKTPUYECKUI TOK,
yCrnoBus ero
CyLLEeCTBOBAHMUS.
[NOCTOSAAHHbIN TOK.
Cwvna TokKa.
HanpsxeHue.
ConpoTtusneHue.
3akoH Oma ans
yyacTka uenu

56

MocneposaTenbHoe,
napannensHoe,
cMellaHHoe
coeAnHeHune

0.5

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




NPOBOAHWNKOB.
JTabopaTtopHas
paboTta «M3y4eHne
CMeLLaHHOro
coeanHeHus
pPEe3nCTOpPOB»

57

PaboTa n MoLLHOCTb
3NEKTPUYECKOro TOKA.
3akoH [xoyna-JleHua

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

58

3akoH Oma ans
MONHOM (3aMKHYTOW)
3MEKTPUYECKON Lienu.

KopoTkoe 3amMblkaHue.

JTabopaTopHas
paboTta «/3mepeHune
9AC ncTtoyHMKa ToKa
N ero BHyTPEHHErO
COMpPOTMBEHUS»

0.5

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

59

60

Pe3epBHbIN YPOK.
KoHTponbHas paboTta
no Teme
"OnektpoanHamuka" /
Bcepoccuinckas
npoBepoyHas paboTa
O6o6watowmn ypok
«ANeKTpoaAnHaAMmnKa»
/ Bcepoccuinckas
npoBepo4Has paboTa

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

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

61

OneKTpoHHas
NPOBOANMOCTb
TBEPAbIX MeTannos.




62

3aBNCMMOCTb
COMpOTMBIIEHMS
MeTannoB OT
Temneparypsbl.
CBepxnpoBOAUMOCTb
ONEeKTPUYECKNI TOK B
Bakyyme. CBouncTBa
3NEKTPOHHbIX NMYYKOB

63

64

[MonynpoBOgHUKN, UX
cobcTBEHHAA U
npuMecHas
NPOBOAMMOCTb.
Csonctea p—n-
nepexoaa.
MonynpoBogHWKOBbIE
npuodops.l
OneKTPUYECKUIN TOK B
pacTBopax u
pacnnasax
3NEKTPONNTOB.
OnekTponuTmnyeckas
anccoumauus.
OneKkTponuna

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

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

65

ONEKTPUYECKUIN TOK B
rasax.
CamMocCToATENbHbIN U
HECaMOCTOSATENbHbIN
pa3psag. MonHus.
NMnasma

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

66

dnekTpuyeckue
npnbopsbl 1

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




67

yCTpOUCTBA U UX
npakTnyeckoe
NPUMEHEHMNE.
MNpaBuna TexHnKu
BGesonacHoCTH

KoHTponbHas paboTa
no Teme
«QnekTpocTaTuka.
MocTOAHHbIN
3MEKTPUYECKUMN TOK.
Tokun B pasnnyHbIX
cpenax»

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

68

PesepBHbIN ypoK.
O6o6uwatowmmn ypok
no temam 10 knacca

OBLWEE KOJIMYECTBO
YACOB 10 MNMPOIrPAMME

68

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




11 KITACC

aln Tema ypoka

KonuyecTtBO 4yacoB

Bcero

KoHTpOnbHbI
e paboTbl

MpakTnyeckun
e paboTbl

OaTta
M3y4YeHu
A

ONEeKTPOHHbIe
undpoBble
obpas3oBaTenbHble

pecypchl

[MOCTOAHHbIE MArHUTHI
n nx
B3aMMOEeNCTBME.
MarHmTtHoe none.
BekTtop marHUTHOM
NHOYKUMK. JINHUK
MarHUTHON MHAYKUMN

MarHmTtHoe none
NPOBOAHMKA C TOKOM.
OnbIT OpcTena.
B3aunmopeuncreue
NPOBOAHUKOB C TOKOM

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

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

JlabopaTopHas
paboTta «M3yyeHune
MarHMTHOro Nons
KaTyLLKM C TOKOM»

[lenctBne MarHUTHOro
Nnonsi Ha NPOBOAHUK C
TokoM. Cuna Amnepa.
JTabopaTtopHas
paboTa
«ccnepgoBanue
NENCTBUS
NOCTOSAHHOrO MarHuTa
Ha pamMKy C TOKOM»

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

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




[lencteme MmarHMTHoro
Nnosnsi Ha ABUXKYLLIYHOCS
3apsHKEHHYH0 YacTumuy.
Cwvna JlopeHua.
PaboTa cunbl
JlopeHua

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

OneKTpoMarHuTHas
nHOyKums. NoTtok
BEKTOpa MarHUTHOM
nugykuum. 30C
NHOYKUMK. 3aKoH
31IEKTPOMarHMTHON
nHaykunmn dapages
JlabopaTopHas
paboTa
«ccnepgoBanune
SIBMEeHns
31IEKTPOMarHUTHOW
NHOYKUUNY
NHOYKTUBHOCTD.
ABneHue
camouHaykummn. 9C
CaMOMHAYKLNN.
OHeprust MarHUTHOro
Nons KaTyLUKK C
TOKOM.
OIIeKTPOMarHMTHoe
none

TexHuyeckune
YyCTPOWCTBA U NX
NPUMEHEHMNE:

bubnuoteka LJOK
https://m.edsoo.ru/ff0cai50

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




NOCTOSIHHbIE MarHUThbI,
3MEeKTPOMarHuThbl,
anekTpoAaBUraTenb,
yckopuTenmu
3reMeHTapHbIX
yacTtuu,
MHOYKUMOHHAs neYb

10

11

12

O6o6uatowmnn ypok
«MarHutHoe none.
OnekTpomarHmTHas
NHOYKUMSA»
KoHTponbHasa paboTta
no teme «MarHmTHoe
none.
OneKkTpomMarHuTHas
NHOYKLMS»
CBoboaHble
MexaHun4eckune
kKonebanus.
[apMOHUnyeckue
konebanus.
YpaBHeHue
rapMOHNYECKMX
konebaHun.
[MpeBpalleHne
SHeprum

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

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

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

13

JTabopaTopHas
paboTa
«WcecneposaHue
3aBMCUMOCTM
nepvoga marnbix




konebaHwun rpysa Ha
HUTWN OT OSIVHbI HUTU 1
Maccbl rpy3a»

14

15

16

KonebaTtenbHbIN
KOHTYp. CBOBGOAHbIE
3IEKTPOMArHUTHbIE
KonebaHusa B
naeanbHOM
konebatenbHoM
KOHTYpe. AHanorus
Mexay
MeXaHN4YEeCKUMU U
9NIEKTPOMArHUTHBIMU
kKonebaHmnamu

dopmyna TomcoHa.
3aKOH coxpaHeHus
SHeprnn B naeanbHOM
konebaTenibHOM
KOHTYype

MpencraBsneHne o
3aTyxarLmnx
KonebaHuax.
BbIHYXOeHHbIe
MexaHuyeckme
KonebaHm4.
Pe3oHaHc.
BbIHYXOeHHbIe
9N1IeKTPOMarHUTHble
konebaHus

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

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

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

17

[MepeMeHHbIN TOK.
CwuHycomnganbHbIn

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




nepeMeHHbIN TOK.
MolyHoCTb
nepeMeHHOro TokKa.
AmMnnuTtygHoe u
aencTeylowee
3Ha4yeHue cunbl Toka
N HanNpPsXXeHns

18

19

TpaHcdopmaTop.
[MpounssoacTeo,
nepegava u
notpebnexHue
3r1eKTpUYecKon
3Heprum

YCTpOMNCTBO U
npakTnyeckoe
NpPUMeEHeHne
31EKTPUYECKOro
3BOHKa, reHepaTopa
nepeMeHHOro TokKa,
NUHUIN
anekTtponepenav

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

20

21

JKoSormyeckmne pucku
npwv NPOM3BOACTBE
9NIEKTPOIHEPTUN.
KynbTypa
NCnonb30BaHNA
9N1EKTPO3HEPIUN B
NnoBCEAHEBHOW XXN3HU
MexaHunyeckune
BOJIHbI, YCITOBUSA
pacrnpocTpaHeHus.

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0ccab4




22

Mepuoa. CkopocTb
pacrnpoCcTpaHEHUs U
AOJIMHA BOJSHBbI.
MonepeyHble n
NpoAONbHbIE BOSHbI

3ByK. CKOpOCTb 3BYKa.

['POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp
3BYyKa

Bubnunoteka LIOK
https://m.edsoo.ru/ff0cccOc

23

OneKTpoOMarHnTHbIE
BOJIHbI, UX CBOMUCTBA U
ckopocTb. Lkana
3M1IEKTPOMAarHMUTHbIX
BOJH

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

24

MpuHUMNbI
paguocBA3n U
TeneBnaeHus.
Passutne cpeacts
cBa3n. Paguonokauyus

25

KoHTponbHasa paboTta
«Konebanua n
BOJTHbI»

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

26

27

[MpamonnHenHoe
pacnpocTpaHeHune
cBeTa B OQHOPOAHOM
cpene. ToyeyHbIn
MCTOYHMK cBeTa. Jlyy
cBeTa

OTpaxeHue cBeTa.

3aKOHbI OTpaXXeHus
cseTa. [NocTpoeHne

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

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




28

n3obpaxxeHun B
NAOCKOM 3epKane

[MpenomneHne ceeTa.
[MonHoe BHYTpeHHee
oTpaxeHue.
MpenenbHbIn yron
NMOJSTHOrO BHYTPEHHETO
OTpaxkeHus

Bubnunoteka LIOK
https://m.edsoo.ru/ff0cd7{6

29

30

31

32

JlabopaTopHas
paboTta «M3mepeHne
nokasarens
npenomMmnenns
cTekna»

JInH3bl. MocTpoeHne
n3obpaxeHun B
nunH3e. dopmyna
TOHKOW FINH3bI.
YBenuyeHue nuHsbl

JTabopaTtopHas
paboTa
«ccnepgoBanune
CBOWCTB
n3obpakeHnn B
NNH3ax»

Auncnepcus ceeTa.
CnoxHbl cocTas
6enoro ceeTa. LigeT.
JTabopaTtopHas
paboTa
«HabnoaeHue
ancnepcum ceeta»

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

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




33

34

NHTepdepeHuuns
ceeTa. [Andpakuna
ceeTa.
[NundpakymoHHasa
peLweTka

[MonepeyHoCTb
CBETOBbIX BOJH.
[Monspusauna ceeta

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

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

35

36

OnTtnyeckue npmbopsl
N ycTpouctea u
yCrnoBuAa Nx
6esonacHoro
NPUMEHEHNS
paHuubI
NPUMEHUMOCTU
Knaccu4eckom
MEXaHUKH.
MoctynaTsl
cneunanbLHOM Teopun
OTHOCUTENBLHOCTU

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

37

OTHOCUTENBHOCTDL
OAHOBPEMEHHOCTMN.
3amennexnne
BPEMEHU N
COKpallleHNe AnNUHbI

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

38

OHeprus u nMnNynsLC
pPenATUBUCTCKOM
yactuubl. CBa3b
MaccCbl C aHeprmemn u
UMMYNbCOM. QHeprua
NoKos

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




39

40

41

42

KoHTponbHas paboTa
«OnTuka. OCHoBBbI
cneymanbHON Teopun
OTHOCUTENBHOCTM»

®oTOoHbI. Popmyna
[MnaHka. QHeprmna un
UMMyIsibC POTOHa

OTKpbITHE 1
nccnepoBaHue

doToahdekTa.
Onbitol A. T.

CtoneTtoBa
3aKoHbI

doToapekTa.

YpaBHeHue
ONHLWTEeNHa ansa

doToapekTa.

«KpacHas rpaHuua»

doToadrhekTa

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

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cfe16

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

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

43

44

[laBneHune ceeTa.
OnbiTol I1. H.
JlebepeBa.
Xmnyeckoe
JencTBue ceeTa

TexHuyeckune
ycTpoucTsa u
npakTnyeckoe
NPUMeEHEHHUE:
dOTO3MEMEHT,
dooToaaTUmK,
cornHe4yHas bGaTtapes,

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




cBeToamon
PeweHune 3agay no

Bubnuoteka LJOK

45 Teme «ONeMeHTbl https://m.edso0.ru/ff0d030
KBAHTOBOW OMTUKN» 2
Mopenb atoma
-I:I;Z':\:ecp());)&:).pigbrll;bl Bubnunoteka LIOK

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

bubnuoteka LJOK

47 Tocrynatel Bopa https://m.edsoo.ru/ff0dOafa
N3ny4eHne n
nornoweHne gOTOHOB

48 npu nepexone atoma Bubnnoteka LJOK
C OQAHOrO YPOBHSA https://m.edsoo.ru/ff0d0afa
SHEeprnmn Ha opyrow.

Bugbl cnekTpos
BornHoBble cBOUCTBa
yacTtuy. BonHebl oe
Bponns.

49 KopnyckynspHo- Bubnnoteka LJOK
BOMHOBOW Ayarnuv3m. https://m.edsoo.ru/ff0d0ca8
CnoHTaHHoE n
BbIHY>XXOEHHOEe
N3nyyeHune
OTKkpbITHE
pagnoaKTUBHOCTM.

50 OnbITbl Pe3epdopaa Bubnmoreka LIOK

no onpeaeneHnto
CocCTaBa

https://m.edsoo.ru/ff0d0fd2




51

52

paanoakTnBHOIro
n3fty4eHus

CeorictBa anbda-,
beTta-, ramma-
nanyveHuns. BnuaHue
pagnoakTUBHOCTU Ha
XVBbl€ OpPraHn3mbl

OTKpbITME NPOTOHA U
HenTpoHa. M3oTonbl.
Anba-pacnag.
ONEKTPOHHbIN U
NO3UTPOHHLIN BeTa-
pacnag. lamma-
N3nyyeHune

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

53

OHeprus cBA3u
HYKIMOHOB B d4pe.
ApnepHble peakuunu.
ApnepHbin peaktop.
Mpobnemsl,
nepcrneKkTuBbl,
3Konormnyeckme
acnekTbl saepHomn
9HEepreTuKku

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

54

OnemMeHTapHble
yactuupbl. OTKpbITUE
no3uTpoHa. Metoapl
HabnaeHnsa n
perucrpauum
anemMeHTapHbIX
yactuy. Kpyrnbl cton
«PyHOaMeHTanbHble

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




55

B3aMMOAENCTBUS.
EavHcTBO
don3nyecKon KapTUHbI
Mupa»

JTanbl pa3BUTUS
aCTPOHOMUWN.
[MpuknagHoe n
MMPOBO33pEHYECKOE
3Ha4yeHune
acTpoHomun. Bug
3BE3HOro Heba.
CosBe3gus, apkue
3BE3Mbl, NNAHEeTbI, UX
BUAMMOE OBWXEHMeE.
ConHevHas cuctema

56

57

ConHue. ConHe4yHas
aKTUBHOCTD.
NCcTOYHMK SHeprm
ConHua v 3Bé3g

3BE&3/bl, NX OCHOBHbIE
XapakTePUCTUKMN.
3BE3abl rmaBHOM
nocnenoBaTenbHOCTH
. BHyTpeHHee
CTpoeHne 3BE3[.
CoBpeMeHHble
npencraBneHns o
NPOUCXOXOEHUMN U
apontounn CornHua v
3BE3.

58

MneyHbin MNyTb —




Hawa [ManakTuka.
MNonoxeHne n
asmxkeHne CornHua B
[fanakTuke.
ManakTukn. YépHole
Ablpbl B ssApax
ranakTuk

59

60

61

BceneHHas.
PasberaHune ranaktuk.
Teopusa bonbworo
B3pbiBa. PenunktoBoe
N3nyyeHue.
MeTaranaktuka

HepelueHHble
npobnembl
acTpoHOMUM

KoHTponbHasa paboTa
«ONEMEHTHI
acTPOHOMUN 1
acTpoun3nKmn»

62

O6o6uatoWwmnmn ypok.
Pornb gousnkn n
acTpoHOMUK B
3KOHOMUYECKOMN,
TEXHONOrM4eckon,
couunarnbHon u
aTn4yeckon cdepax
OEeATEeNnbHOCTHU
yernoBeka

63

O6o6LatoLWwmnn ypok.
Porb 1 mecto unamku




64

65

66

67

N aCTPOHOMUN B
COBpPEMEHHOWN
Hay4HOMN KapTuHe
Mupa

O6o6LwatoLnin ypok.
Ponb domnamnyeckon
Teopun B
dopmmpoBaHmmn
npeactaBneHnn o
dom3n4eckom KapTuHe
Mupa

O6o6uaoLWwmnn ypok.
MecTo dom3nyeckon
KapTUHbI M1pa B
obwem pagy
COBPEMEHHbIX
€CTECTBEHHO-
Hay4HbIX
npeactaBneHnn o
npupoae

Pe3epBHbIN YPOK.
MarHuTHoe none.
OneKkTpoMarHuTHas
NHOYKUMS
PesepBHbIN ypoOK.
OnTtuka. OcHoBBbI
cneunanbHOM Teopun
OTHOCUTENBHOCTU

68

Pe3epHbIn ypOK.
KBaHTOBas dounsmka.
ONEMEHTHI

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




acTpoHOMUN U
acTpodU3nKn

OBLLEE KOJINYECTBO
YACOB M0 NPOIrPAMME

68







NMPOBEPSEMbIE TPEBOBAHUS K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop
npoBepsieMoro
pe3ynbTaTta

10.1

MpoBepsemblie npegMeTHbIE pe3yfbTaTbl OCBOEHUS
OCHOBHOW OoGpa3oBaTesibHOWN NpPorpaMmmMmbl CpegHero
obwero o6paszoBaHus

[leMoHCTpMpoBaTh Ha NpuUMepax pofib U MeCcTo PU3UKK
B (OPMMPOBAHUN COBPEMEHHOMW HayYHOW KapTUHBbI
MUpa, B pa3BUTUN COBPEMEHHON TEXHUKN U TEXHOMOTUN,
B NPaKTUYECKOWN OEeATENbHOCTU NOLEN

10.2

10.3

YuutbiBaTh rpaHuubl NPUMeEHeHUs N3yYeHHbIX
don3anyeckmnx Moenen: MaTepuanbHas TOYKa,
WHepuuanbHass cuctema oTcyé€Tta, abconTHO TBEpLOE
Teno, wugeanbHbIM ras; MoAenu CTPOeHus rasos,
XWOKOCTEN M TBEPAbIX Ten, TOYEYHbIN 3MeKTpUYeCcKumn
3apsia — NPy peLleHnn ranyecknx 3agad

PacnosHaBatb uanyeckne 4asneHnsa (npoueccbl) U
OOBACHATL MX Ha OCHOBE 3aKOHOB MeEXaHUKMW,
MOMEKYNSPHO-KNHETUYECKOM Teopumn CTPOEHUSA
BELLEeCTBA W 3NeKTpogMHAMUKW: pPaBHOMEPHOE M
paBHOYCKOPEHHOoEe NPSMONMHENHOE ABWXEHMe,
ceBobogHOe nageHue Tern, OBUXEHWE MO OKPY>XHOCTH,
NHepLums, B3anmoencraeme Ten; andadysus,
OpoOyHOBCKOE [OBWXEHWE, CTPOEHUEe XKUOKOCTEN U
TBEPAbIX TEN, U3MEeHEeHNe 06bEMa Ten Npu HarpeBaHum
(oxnaxpgeHun), TennoBoe paBHOBECWe, WucnapeHue,
KOHOEHcauus, nnasfieHne, KpucTannusauus, KuneHue,
BNaXXHOCTb BO34yxa, MOBblLLEHVWE AaBNeHWs rasa npu
ero HarpeBaHUM B 3aKpblTOM coOcyde, CBA3b Mexay
napaMeTpamMuM COCTOSSHUA rasa B u3onpoLleccax;
aneKkTpu3auna Ten, B3aumMoaencTeme 3apagos

10.4

10.5

OnucbliBaTb  MexaHudeckoe [OBWXEHWEe, WUCMOoNb3ys
dusmnyeckmne BENNYUNHbI: KoopauHara, nyThb,
nepeMeLLeHne, CKOpPOCTb, YCKOPEeHWe, macca Tena,
cvna, WUMMynbC  Terna, KUHeTuM4yeckad  SHeprus,
noTeHUuanbHasi 9Heprnsa, MexaHudeckaa paborTa,
MEXaHM4yeckasa MOLHOCTb; Mpu OnMcaHUM NpaBUITbHO
TpakToBaTb  (PU3NYECKMA  CMbICIT  UCMOSb3yEMbIX
BENIMYNH, UX O0OO3HaAYeHUs W eaduHUUbl, HaxoauTb
dopmynbl,  CBsA3blBalOWME  OaHHYKO  (PU3MYECKYIo
BESNTMYNHY C APYrMMWU BENUYMHAMM

OnucbiBaTb WM3Yy4YeHHble TennoBble CBOWCTBaA TeN U
TennoBble AIBNEHUS, NCNOMb3Yys PU3NYECKME BENNYUNHDI:
AaBrieHne rasa, Temnepatypa, CpegHsisi KMHeTu4yeckas
3Heprus Xao0TUYEeCKOoro ABWXEHUS MOneKyn,




cpegHekBagpaTuyHas CKOPOCTb MOJSEKYSl, KONMMYeCTBO
TEnnoThbl, BHYTPEHHAA  3Heprus, pabota rasa,
KOadPUUMEHT  MOne3Horo  AencTBuMA  TEMNOBOro
asuraTtensi; npu  OnNucaHuuM npaBuUNbHO TpaKToBaTb
M3NYECKMA  CMbICIT  UCMNOSMb3YyEMbIX BEMNUYMH, UX
obo3HayeHnss W  eauHuUbl, HaxoauTb  OopMYynbI,
CBA3blBaOWME AOaHHY0 (UIMYECKYKD BENUYMHY C
ApPYrMMmu BennydnHam

10.6

OnucbliBaTb  U3YYEHHblE  3NIEKTPUYECKMe  CBOWCTBA
BeEllecTBa W anekTpuyeckne sBreHus (npouecchol),
ncnomnb3yst  PU3MYeckne BeSIMYUHBI:  SNEKTPUYECKUI
3apsag, anekTpudeckoe nosie, HarnpskEHHOCTb nons,
noTeHuMan, pasHOCTb MOTEeHUuanos; MNpu OnucaHuu

npaBuibHO TpakToBaTb donsmnyecknn CMbICh
NCMNONb3yEMbIX BESIMYMH, UX ODBO3HAYEHNA U eouHULbI,
yKasblBaTb doopmynebl, cBA3blBalOLLNE AaHHY0

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

10.7

10.8

aHanu3npoBaTb (U3MYECKMEe TMpPOLECCbl W SABMEHUs,
ncnonb3yst uamyeckme 3akoHbl W MPUHLMUNLI: 3aKOH
BceMUpHoro Ttarotenus, |, Il n 11l 3akoHbl HetoTOHA, 3aKOH
COXPaHEHNSA MEXAHNUYECKOM IHEPTMN, 3aKOH COXPaHEHUS
nMnynbca, MPUHUUN  CYNneprno3vumm Cum, NPUHLMN
paBHONpaBus NHepLUManbHbIX cuctem OTCYETA;
MONEKYNAPHO-KNHETUYECKYIO TEeopuio CTPOEHUS
BellecTBa, ra3oBble  3aKOHblI, CBA3b  CpeaHeMn
KMHETUYECKOM SHEPINN TEMMOBOro ABWXKEHUSI MOSIEKYI C
abconoTHON TemnepaTypou, nepBbIn 3aKOH
TEPMOANHAMUKN; 3aKOH COXPaHEHUsl 3NeKTPU4eckoro
3apsaga, 3akoH KynoHa; npu 3ToM pasnuyaTb ClIOBECHYHO

dhopmynmpoBKy 3aKOHa, ero mMaTemaTuieckoe
Bblpa)keHne n  ycnoBus (rpaHuubl, obnactn)
NPUMEHMMOCTH

O6bACHATL OCHOBHbIE MPUMHLUMUNBbI OEWCTBUS MaLUWH,
npubopoB UM  TEXHUYECKUX YCTPOWCTB; pasnuyaTtb
ycrnoBus nx ©esonacHoro NCMnonb30BaHUSA B
noBCceaHEBHOW XXN3HU

10.9

10.10

BbINONHATE ~ 3KCNEPUMEHTDI no nccnegoBaHuio
PM3NYECKNX SBNEHMA N MPOLECCOB C UCMOSb30BAHNEM
MPSMbIX U KOCBEHHbIX  M3MEPEHWR; nNpu  3TOM
dopmynupoBaTb npobnemy (3agayy) W runoTesy
y4yebHOro akcnepumeHTta, cobupaTb YCTaHOBKY U3
npeanioxXeHHoro obopyaoBaHWda, NPOBOAUTL OMNbIT U
dopmynupoBaTb BbIBOAbI

OcyLIJ,eCTBJ'IFlTb npAmMbie W1 KOCBE€HHblE U3MEPEHUNA
(*)I/I3I/ILIeCKI/IX BEJINYUH; npu 3TOM Bbl6|/|paTb
onTUManbHbIN CcNocob n3MepeHna w”n KnCnoJyib3oBaTb




N3BECTHbIE METObl OLLEHKN NOrpeLLHOCTEN N3MePEHNI

10.11

WccnepoBatb  3aBMCUMOCTM  Mexay  (OU3NYECKUMUN
BENMMYMHAMUN C UCMONb30BaAHWEM MPAMbIX U3MEPEHUM;
npy 3TOM KOHCTPyMpOBaTb YCTaHOBKY, (UKCUpoOBaTb
pe3ynbTaTtbl MOMYYEHHON 3aBUCUMOCTU  (PU3NYECKUX
BENUYMH B Buge Ttabnuy n rpadukos, AenaTtb BbIBOAbI
no pesyrnbTaTam UccrnegoBaHuns

10.12

Cobniogate npaBuna  6GesonacHoro  Tpyga  npu
NpoOBEeOEHUN WCCRedoBaHWM B pamkax y4ebHoro
9KCMEPMMEHTA, y4yeBHO-nccrneaoBaTenbCKoM n
NPOEKTHOW AEATENbHOCTU c NCNONb30BaHNEM
N3MEePUTENBbHbBIX YCTPOWCTB " nabopaTtopHoro
obopyanoBaHus

10.13

10.14

Pewartb pacyéTHble 3agadn C SBHO  3adaHHOM
dom3n4eckon mMoaernbto, NCNoSb3ys (PUsmMyeckme 3aKkOHbI
M MNPUHUMMbI, Ha OCHOBE aHanmMsa YCroBus 3ajayu
BblOUpaTb (pusnyeckyto Mmoaesb, BblaensaTb onsmyeckmne
BENUYMHBI 1 POPMYIbI, HEOOXoauMbIE AN1s €€ peLLeHns,
NpOBOAUTL  pacyéTbl W  oOueHMBaTb  peasnbHOCTb
NOJSTYYEHHOro 3Ha4YeHUs1 PU3NYECKON BENNYNHBDI

PelwaTtb Ka4eCcTBeHHbIe 3a4a4u: BbiICTpamBaTb JIOrMYECKM
HEenpoOTUBOPEUMBYIO LIEMOYKY pacCy>XaeHun C Ornopoun Ha
N3y4YyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U M3n4eckue
ABNEeHUs

10.15

10.16

Wcnonb3oBaTb  Npu  peweHnn  y4yebHbix  3apad
COBPEMEHHbIE  MHAOPMALMOHHbIE  TEXHOMOrMK  Ans
noucka,  CTPYKTypuUpOBaHMS, MHTepnpeTauum U
npeacTaBneHnst  y4ebHOM U HAy4HO-MOMNYNSPHOW
nHOpMaLnK, MONYYEHHON U3 Pa3fNYHbIX UCTOYHUKOB;
KPUTUYECKN aHann3npoBaThb Nony4yaemyro MHopmMauuto

MpuBoanTs  NpuUMepbI BKNnaga POCCUNCKNUX U
3apybeXHbIX YYEHbIX-(PU3MKOB B pPasBUTUE HaYKMW,
o0bsACHEHME NPOUECCOB  OKpyxawlero Mupa, B
pa3BUTUE TEXHUKM U TEXHONOMNI

10.17

Mcnonb3oBaTb TeopeTudeckme 3HaHus no u3nke B
NOBCEOHEBHON XWU3HM ONnA obecneyeHns 6e3onacHoOCTm
npun obpaweHnn ¢ npubopaMn U TEXHUYECKUMMU
YyCTPOMCTBaMW,  ANA  COXpaHEHWs  340pOoBbs MU
cobnogeHnss HOpPM  3KOMOrMYecKoro noBedeHus B
OKpYyXXalLlen cpeae

10.18

PabotaTtb B rpynne C BbIMNOMHEHWEM Pa3NUYHbIX
coumanbHbiX ponen, nnaHuposaTb paboTy rpynnbl,
paumoHanbHO pacnpegensitb 06s3aHHOCTH "
nnaHMpoBaTb  AEATENbHOCTb B HecTaHAapTHbIX
CUTyauusiX, afekBaTHO OLEHMBaTb Bknag Kaxaoro u3




YYacTHUKOB T[pynnbl B peELIeHMe paccMaTpuBaemon
npobnemsbl

11 KITACC

Kon
npoBepsieMoro
pe3ynbTara

11.1

NMpoBepsiemMble NpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW OGpa3oBaTesibHOWN NpPorpaMmmMmbl CpegHero
obwero o6pasoBaHus

[leMOHCTpMpoBaTh Ha NpMMepax ponb U MecTo PU3UKK
B (popMMpOBaHMM COBPEMEHHOM HAY4YHOW KapTUHBbI
MUpa, B pa3BUTUN COBPEMEHHON TEXHUKN U TEXHOMOTUN,
B NPaKTUYECKON AOeATEeNnbHOCTU Naen, LEeNOCTHOCTb U
€AVNHCTBO ON3NYECKON KapTUHbI MUpa

11.2

YuuTbiBaTh rpaHuubl NPUMeEHeHUs N3yYeHHbIX
PM3NYECKNX MogeNen: ToMeYHbIN ANEKTPUYECKUIN 3apsa,
agepHasi MOAenNb atoma, HyKNoHHas MoAenb aTOMHOro
aapa npu peeHnn pusnyecknx sagad

11.3

PacnosHaBaTb uanyeckne €BneHus (npoueccbl) wu
00BACHATbL X HA OCHOBE 3aKOHOB 3f1IEKTPOANHAMMKN W
KBAHTOBOW (PU3MKWN: 3SnekTpudeckad npoBOAUMOCTb,
TEennoBoe, CBETOBOE, XMUYECKOE, MarHUTHOE AeNCTBUA
TOKa, B3aUMOAEWNCTBME MarHUTOB, 3NEKTPOMarHMTHas
WHOYKUMS, OeNCTBME MarHMTHOro Nons Ha NPOBOAHUK C
TOKOM W [OBWXYLWWACS 3apsd, ONeKTpOMarHUTHble
konebaHus 1 BOMHbI, NPAMOSIMHENHOE pacnpocTpaHeHme
cBeTa, OTpaxeHwe, nperioMmneHne, uHTepdepeHuns,
andpakumsa n nonspusauus ceeTta, gucnepcusa ceeTa,
doToanekTpuiecknn acpdekt (dhbotoaddekT), cBETOBOE
AaBreHne, BO3HMKHOBEHME NMMHENYATOro cnekTpa atoma
BOAOpOAa, eCTeCTBeHHas n NCKYCCTBEHHas
pagnoakTUBHOCTb

11.4

OnucbiBaTb N3y4YeHHble CBOMCTBa BellecTBa
(anekTpu4deckue, MarHUTHbIE, onTu4eckue,
SNEKTPUYECKYID NPOBOAUMOCTb pPasnuyHbIX cpen) wu
9NEeKTpPOMarHuUTHble SABNEeHust (npouecchl), MCnonb3ys
M3n4eckne BENUYUHBLI: INEKTPUYECKU 3apsan, cuna
TOKa, 3rieKTpU4eckoe HanpsbkeHue, anekTpu4eckoe
ConpoTMBIiEHNe, pasHOCTb noTeHumanos, JC, paboTa
TOKa, WHOYKUMS MarHUTHOro nons, cuna Amnepa, cuna
JTopeHua, WHOYKTUBHOCTb KaTyLLKW, 9Heprung
9NEKTPUYECKOro M MarHUTHOrO MOfen, nepuog 1 Yactota
konebaHun B konebaTenbHOM KOHTYype, 3apsia U cuna
TOKa B nNpoLecce rapMOHUYECKUX INEKTPOMAarHUTHbIX
konebaHun, oKyCHOe paccTosiHMe M onTudeckasa cuna
NWH3bI; NpU  ONUCaHMM  MNpPaBWUbHO  TPaKTOBaTb
dU3NYECKNA  CMbICIT  UCNOSMb3YEMbIX  BEJIMYUH,  UX




11.5

o003HayYeHMss W  eauHUUbl;  ykasblBaTb  opMynbl,
CBS3bIBAOLLME [OaHHYK  (DU3NYECKYHD BENIMYMHY C
APYrMMU BENUYUHAMU

OnuceiBaTb  U3YYEHHbIE  KBAHTOBbLIE  ABMEHUA U
npoweccol, ncnonb3ys donamnyeckue BENMNYUHDI:
CKOPOCTb 9JIEKTPOMArHUTHbLIX BOJSIH, AfiMHA BOJSIHbI WU
yacToTa cBeTa, 9Heprns u uMnynbCc POTOHA, nepuos
nonypacnaga, 9Heprnsa CBA3WM aTOMHbIX f4ep; npu
onncaHuM NpaBuUnNbHO TpakToBaTb (PU3NYECKUMA CMbICH
NCNONb3yeMblX BEMNYUH, X 0BO3HAYEHUS U eONHULbI;
yKasblBaTb dopmynsbl, cBA3blBawOLLME AaHHYI0
msmyeckyto  BenUUMHY C  OPYrMMKU  BennMyMHaMmu,
BbIYNCIIATb 3HA4YEeHME PU3NYECKON BENNYMHDI

11.6

AHanusunpoBaTb U3NYECKNE TMPOLECCHI U SBNEHUS,
ncrnonb3ys dusandeckne 3akoHbl W MNPUHUMMbI: 3aKOH
Owma, 3akoHbl nocrnefoBaTenbHOro M napannenbHOro
coelMHeEHNA NPOBOAHUKOB, 3akoH [bkxoyna — JleHua,
3aKOH 3NIEKTPOMarHMTHOM NHAYKUMMW, 3aKOH
NPAMOSIMHEMHOIO  pPacnpoCTPaHEeHUs cBeTa, 3aKOoHbI
OTpaXXeHusi CBeTa, 3aKkOoHbl NPEnoMIeHNs CBeTa,
ypaBHeHMe OJunHwTenHa ansa d¢oTtoaddekta, 3akoH
COXpaHEeHNs1 3JHeprnn, 3aKOH COXPaHEeHus uMmnysnbca,
3aKOH COXpaHEeHUs JNeKTPUYECKOro 3apsiga, 3aKoH
COXpaHeHMss MaccoBOro ymicna, noctynatbel bopa, 3akoH
pagnoakTMBHOIO pacrnaja; npu 3TOM  pasnuyaTtb
CINOBECHYI0 dopMyNMPOBKY 3aKoHa, ero
MaTeMaTU4YeCcKoe BbIpaXeHMe un ycrnoBusa (rpaHuubl,
obnacTtu) NnpMMEHNMOCTH

Onpepenartb HanpaBreHune BEKTOpa NHOYKUUK
MarHUTHOro Nosnsi NPOBOAHUKA C TOKOM, Cunbl AMnepa u
cunbl JlopeHua

11.8

CTtpouTb M onucbiBaTb Kn30OpakeHne, co3gaBaemoe
NSIOCKUM 3epKanom, TOHKOWN JTMH30M

11.9

BbIinonHaTb 3KCNEPUMEHTbI no nccrnegoBaHuto
Jon3NYECKNX ABIIEHMN N MPOLIECCOB C UCMOSb30BaHNEM
NPAMbIX U KOCBEHHbIX  M3MEpPEeHuUn; npu  3TOM
dopmynupoBaTb npobnemy (3agayy) W rMnoTesy
yyebHOro akcrnepumeHTta, cobupaTb YCTaHOBKY U3
npegnoXxeHHoro ob6opyaoBaHusi, NPOBOAUTL OMbIT W
dopmynunpoBaTb BbIBOAbI

11.10

OcylwectBnsATe MNPsSIMble U KOCBEHHblE  U3MEpPEHUst
pusmyecknx  BENUYMH, Npu  3TOM  BbIOMpaATb
onTMManbHbIA cnocob W3MepeHUs U UCNONb30BaTb
N3BECTHblE METObl OLEHKM NOrpeLLlHOCTEN N3MEPEHNIA

11.11

Wccneposatb 3aBUCMMOCTM cbm3|/|qec:|<|/|x BEINMNYMH C




MCMNOMb30BaHMEM MNPSIMbIX  U3MEPEHUR; MpU  3TOM
KOHCTpPyMpoBaTb YCTaHOBKY, (pMKCMpOBaTb pe3ynbTaTbl
NONy4YeHHON 3aBUCUMOCTU (PUINYECKUX BENUYMH B BUAE
Tabnuy 1 rpadukoB, AenaTtb BbiBOAbl MO pe3ynbTaTam
nccnegoBaHus

11

12

Cobniopgate npaBuna 6GesonacHoro Tpyda npwu
npoBeoeHUN WUCCredoBaHMA B pamMkax y4vyebHoro
9KCnepuMmeHTa, y4yebHOo-1nccnenoBaTenbCKom n
NMPOEKTHOW  OEeATEeNbHOCTM  C  WUCMOSIb30BaHMEM
N3MEpPUTENbHLIX  YCTPOMCTB 1M nabopaTopHOro
obopynoBaHus

11

11

13

14

Pewatb pacyéTHble 3agadn C SBHO  3adaHHOM
domsnyeckon moaernbto, NCnosib3ys (Pusmyeckme 3akOHbI
W MPUHUMMNBI, Ha OCHOBE aHanuMsa YCroBusa 3agadu
BblOUpaTb pusnyeckyto Mmoaesb, BblaensaTb onsmnyeckmne
BENWUYMHBLI N OPMYIbl, HEOBXOANUMbIE ONA €€ peLUeHus,
npoBOoAMTb  pacyéTbl W  OueHMBaTb  pearnbHOCTb
NOSTy4EeHHOro 3Ha4YeHUs1 PU3n4ecKomn BENMNYNHDI

PelwaTb Ka4eCcTBeHHbIe 3a4a4u: BbiICTpamBaTb JIOrMYECKM
HEenpoOTUBOPEUMBYIO LIEMOYKY pacCy>XaeHUn C Ornopoun Ha
N3y4YyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U uM3n4eckue
ABNEeHUs

11

11

11

15

16

A7

Wcnonb3oBaTb  Npu  peweHnn  y4yebHbix  3apad
COBPEMEHHbIE  MHAOPMALMOHHbIE  TEXHOMOrMKM  Ans
noucka,  CTPYKTypUpOBaHMS, MHTepnpeTauum U
npeacTaBneHnMss  y4ebHOM U Hay4HO-MONYNSAPHOW
nHopMaLnK, MONYYEHHON U3 Pa3fNYHbIX UCTOYHUKOB;
KPUTUYECKM aHann3npoBaThb Nony4yaemyro MHopmMauuto

0ObACHATL MPUHLUMMbLI AEUCTBUS MalUWH, NpubopoB U
TEXHUYECKMX  YCTPOWCTB; pasnmyatb YCroBUS  UX
Be3onacHoro Mcrnonb3oBaHWs B MOBCEAHEBHOM XXMU3HU

MpuBoanTs  NpuUMepbI BKNnaga POCCUNCKNUX U
3apybeXHbIX YYEHbLIX-OU3NKOB B pasBUTUE HayKu, B
o0bsACHEHME NPOUECCOB  OKpyxawllero Mupa, B
pasBUTME TEXHUKN N TEXHOMOMNI

11

11

18

19

Mcnonb3oBaTb TeopeTudeckme 3HaHus no u3nke B
NOBCEAHEBHON XWU3HM ANa obecneyeHns 6e3onacHoOCTU
npu obpaweHnn ¢ npubopaMn U TEXHUYECKMMMU
yCTPOMCTBaMW,  ANS1  COXpaHEHWa  340poBbs WU
cobnogeHnss HOPM  3KOMOMMYECKOro MnoBeAEHUs B
OKpyXXatoLlen cpeae

Pabotatb B Trpynne C BbINOSIHEHUEM  PaA3NUYHbLIX
coumanbHbIX ponewn, nnaHupoBaTb paboTy rpynnbl,
paunoHanbHo pacnpegnensiTb 06s13aHHOCTU n
nnaHuMpoBaTb  OEATENbHOCTb B HecTaHAapTHbIX




cuUTyaumsix, afeKkBaTHO OLEHMBATb BKMNag KakOoro u3
YYaCTHMKOB T[pynnbl B pelleHMe paccMaTpuBaemomn
npobnembil




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

10 KINNACC

Kop
pasgena

Kon npoBepsiemoro
anemMeHTa

NMpoBepsieMble 3fIeMeHTblI
coaepXxaHus

®PU3NKA N METOAblI HAYYHOI'O NMO3HAHUA

1.1

dm3nka — Hayka O npupoge.
Hay4Hble MeToabl NO3HaHUS
OKpy>XatoLLero Mupa. Pornb
9KCnepuMeHTa N Teopun B npoLecce
NO3HaHUS NPUPOAbl. DKCNEPUMEHT B
dounauke

1.2

MogenupoBaHue dom3ndecknx
SBMNEeHMNn Kn npoueccoB. Hay4Hble
rmnotesbl. Pu3nYeckne 3akoHbl U
Teopun. [paHuUbl MPUMEHUMOCTHU
dm3ndecknx  3akoHoB.  [MpuHUMN
cooTBeTCTBMUA. Ponb n Mecto omsnkm
B  (hopMmpoBaHMM  COBPEMEHHOM
Hay4HOM KapTUHbI Mupa, B
NpaKkTU4eCcKon OeATENTIbHOCTU Joaen

MEXAHUNKA

2.1

2.1.1

#H#HPar##H#KNHEMATUKA

MexaHnun4yeckoe OBWXEHME.
OTHOCUTENBHOCTL  MEXaHU4eCKOro
OBWKEHUS. Cucrtema OTCYéTa.
TpaekTopus

2.1.2

[MepemelleHne, CKOpPOCTb (cpenHsas
CKOPOCTb, MFHOBEHHasi CKOPOCTb) W
YCKOpPEHNE MaTepuanbHOM TOYKU, UX
NpoeKunm Ha ocu CUCTEMBI
KoopauHar. CnoxeHue
nepemeLLeHnn n CrnoxeHue
cKkopocTten

PaBHOMepHOe K paBHOYCKOpEeHHOe
NpAMOSIMHeHoe OBWXeHMe.
‘padpmkn 3aBMCMMOCTM KOOPAMHAT,
CKOPOCTW,  YCKOpeHusi, nytm wu
nepemMeLLeHns matepuanbHON TOYKU
OT BPEMEHMU

2.1.4

2.1.5

CsobogHoe nageHue. YckopeHue
cBoOOAHOro NnageHns

KpnBonunHenHoe JBWXEeHune.
PaBHomepHoe OBWXeHne




MaTtepuanbHOW TOYKM no
OKPY>XHOCTW.  ¥YrrnoBass  CKOPOCTb,
nuHenHas  ckopocTb. [lepnog wm
yacTorTa. LleHTpocTpemutesnbHoe
yCcKopeHue

2.1.6

2.1.7

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

MpakTnyeckmne paboTtbl. 3mepeHune
MIHOBEHHOW CKOpOCTW.
MccnegoBaHne COOTHOLLEHNA Mexay
NyTSAMU, MPONAEHHLIMM TernoMm 3a
nocnegosaTenbHble paBHble
NPOMEXYTKM BpeEMEHU npu
PaBHOYCKOPEHHOM  OBWXEHUW  C
HayanbHOW  CKOpPOCTbK,  paBHOM
Hynto. M3yyeHne ABWXKEHUS Liapuka
B BA3KOM Xugkoctn. WU3yyeHue
ABWXEHUs Tena, OpoLLEeHHOro
rOpU3oHTanbHoO

2.2

#H#HPar###NHAMUKA

2.2.1

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

2.2.2

Macca Tena. Cwuna. [MpuHumn
Cynepnos3nuumn cun

2.2.3

Btopon  3akoH HotoToHa  onsa
MaTepuanbHom TOYKM B
MHepUManbLHOM CcuUcTeMe OTCYETa
(MCO). Tpetnn 3akoH HbroTOHa Aongd
MaTepuasibHbIX TOYEK

2.2.4

2.2.5

3aKkoH BCeMUpHOro TaroTeHusi. Cuna
TsokectTn.  [lepBas  KocMuyeckas
CKopocTb. Bec Tena

Cwuna ynpyroctun. 3akoH 'yka

2.2.6

Cuna TpeHua. Cyxoe TpeHue. Cuna
TPEHUSA CKONBbXEHUS U cuna TpeHus
nokod. KoappuumeHT TpeHus. Cuna
COMPOTMBIEHUS NPU ABWXKEHUN Tena
B XXMOKOCTM WUnn rase

2.2.7

MocTynatenbHoe ” BpallaTenbHoe
ABMXeHMe abCconiTHO  TBEPAOro
Tena

2.2.8

MoMeHT cunbl OTHOCUTENbHO OCKU
BpaweHus. [Mneyo cunbl. Ycnosusa




paBHoBecusi TBépgoro Tena B CO

TexHnyeckune yCTpOWCTBa:
2.2.9 NOALLUMMHUKN, ABWXEHMe
MCKYCCTBEHHbIX CNYTHUKOB
Mpaktnyeckne pabotbl. W3yyeHue
ABmxeHna 6pycka Mo HaKMNOHHOM
NIOCKOCTU noa JencTBmem
Heckonbkux cun. WccnegoBaHue
3aBMCUMOCTHU cun ynpyrocTy,
2.2.10 BO3HMKaWMX B gedopmmpyemon

Npy>XMHe n pe3nHoBoM obpasue, oT
BENMNYNHDI nx aedopmanmn.
MccneposaHue ycnosun paBHOBECUSA
TBEPOOro Tena, WMEKLWero ocb
BpaLLeHuns

2.3

###Partt##3AKOHbl COXPAHEHNA B MEXAHUKE

2.3.1

MMnynbC  mMatepuanbHOM  TOYKM,
CUCTEMbl  MaTtepuanbHblIX  TOYEK.
Mmnynsc cunbl M U3MEHeHue
nMmnynbca Tena

2.3.2

3aKkoH CcoOXpaHeHusi wumnynbca B
NCO. PeaktuBHoe aABUKeHue

2.3.3

PaboTta cunsbil

2.3.4

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

MoLwHOCTb cunbl

KnHeTnyeckas 3Hepruna
MatepuanbHoM TO4YKN. Teopema O
KMHETUYECKOM 3HEPrnn

MoTeHunanbHas 3Hepru4.
[MoTeHuManbHaa  aHeprust  ynpyro
nedopMnpoBaHHOM NPYXXUHbI.
NoTeHumanbHas 9Heprus Tena
B6IM3KM NOBEPXHOCTN 3eMnu

NoTeHunanbHble n
HenoTeHuuanbHble cunbl. CBA3b
paboTbl HenoTeHUMarnbHbIX CUN C
N3MEHEHNEM MEXaHUYECKON IHEeprum
cuctembl Ten. 3akoH COXpaHeHus
MEXaHW4YEeCKON SHEepPrnm

Ynpyrve un Heynpyrme cTOrIKHOBEHUS!

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

Mpaktnyeckne paboTbl. W3yveHue
CBSI31 CKOPOCTEN TEST NPU HEYNpyrom




yoape. iccnegosaHue cBA3u paboThl
CUNbl C U3MEHEHNEM MeXaHUYeCKOn
3Heprum Tena

3 MOJEKYNAPHAA ®UN3NKA N TEPMOONHAMUMKA

#HPar###H#OCHOBbBI MONEKYNAPHO-KMHETUYECKOW
TEOPUU

OcHoBHble NONOXEHUS
MOJSEKYNAPHO-KMHETUHYECKON TEOPUMN.
3.1.1 BpoyHoBckoe aswxkeHune. Ouddyaus.
Xapakrtep ABWXeHns n
B3aMMOOENCTBUS YacTuL, BELECTBa

Mogenun cTpoeHuns rasoB, XUOKoCTemn

310 n ]’Bépﬂ,blx Ten un 00bACHEHue
CBOWCTB BelleCTBa Ha OCHOBE 3TUX
Moaenen

313 Macca MOJEKYIT. KonunyectBo
BewlecTBa. [locTossHHass ABoragpo
Tennosoe paBHOBECHE.

3.14 Temnepatypa ©n €€ uU3MepeHue.

LWkana temnepatyp Lenbcus

Mogenb ngeansHoro rasa. OcHoBHoe

315 ypaBHeHue MONEKynApHO-

3.1 o KNWHETUYECKOM Teopuu uaearnbHOro
rasa

AbcontoTHaga TemnepaTypa Kak mepa
316 cpedHen  KMHETUYECKOW  3HEepruu

TENNoBOro [ABWXEHUA 4YacTuy rasa.

LWkana Temnepatyp KenbBnHa

YpaBHeHMe KnanenpoHa -

3.1.7 MenpeneeBa. 3akoH [JanbToHa

[[@a30Bble 3aKOHbI. |/|30I'Ip0Ll,eCCbI B
noearibHomMm rase C TOCTOAHHbIM
KOfmmM4eCcTBOM BellecTBa: MN30TepMa,
M30X0pa, |/|306apa

TexHuyeckne yCTpOWUCTBa:
TepMmomeTp, BapomeTp

MpakTnyeckne paboTtbl. N3mepeHue
MaccCbl BO3yxa B KITaCCHOW KOMHaTe.

3.1.10 MccnenoBaHne 3aBUCMMOCTU Mexay
napameTpamu COCTOSIHUS
pa3peXeHHOoro rasa

OCHOBblI TEPMOANHAMWKA

3.1.8

3.1.9

3.2 321 TepmognHamunyeckas cucTema.
o BHyTpeHHAA 3Heprus




TepMO,EI,VIHaMVI‘-IeCKOIZ CUCTembl n
cnocobbl €€ N3MEHEHUS

3.2.2

3.2.3

3.2.4

3.2.5

KonnyectBo Tennotel u pabora.
BHyTpeHHs 3HEeprns ogHoaToOMHOro
naeanbHOro rasa

Buabi Tennonepeaayu:
TEennonpoBOAHOCTb, KOHBEKLINS,
nanyvyeHne. TennoémKocTb Tena.
YaenbHasa TennoémMKOCTb BELLEeCcTBa.
Pacuét konuyectBa TennoTbl MNpwu
Tennonepegade

[lepBbln  3aKOH  TEPMOAMHAMMUKN.
MpumeHeHwne nepBoro 3aKoHa
TepMOANHaAMUKN K  M3onpoueccam.
padomnyeckas MHTepnpeTauuns
paboTbl rasa

TennoBble  MawuHbl.  [MpuHUMNGI
AencTeus TennoBbIX MaLLWH.
MpeobpasoBaHus 3Heprnu B
TennoBbiXx MawumnHax. KoaddpuumeHt
nonesHoro gencrteus (ganee — Krid)
Tennoson MaluHbl. Lunkn KapHo wu
ero Kra

3.2.6

Btopon 3akoH  TepMOAMHAMUKW.
HeobpaTtumocTb npoLeccoB B
npupode. Tennoeble OBuUraTenmw.
JKonornyeckune npobnemsl
TENNO3HEPreTUKK

3.2.7

TexHu4yeckne ycTpomncTea: ABuratesib
BHYTPEHHEr0  cropaHusi, OblTOBOM
XONOAWNbHUK, KOHOMLMOHEP

3.2.8

MpakTnyeckne paboTtbl. N3mepeHue
yOEeNbHON TEMNOEMKOCTH

3.3

###Par###AIPETATHBIE COCTOAHUA BELWECBA.

®A30BbIE NMEPEXOAbI

3.3.1

MapoobpasoBaHMe W KOHOEHCauuS.
WcnapeHne u KuneHune. YpaenbHas
TennoTa napoobpasoBaHus.
3aBMCUMOCTb TemnepaTtypbl KUNEHUs
OT JaBneHus

3.3.2

AbcontoTHas n OTHOCUTESNbHadA
BNaXXHOCTb BO34yxa. HacblweHHbIN
nap

3.3.3

TBéppoe Teno. Kpucrtannuyeckue u
amopHble  Tena.  AHusoTponus




4.1

CBOWUCTB KpUCTanmos. Knaokne
KpucTtansbl. CoBpeMeHHble
mMartepwuansl

[NMnaBnexnmne n Kpuctannm3auua.

3.3.4 YoenbHaa  Tennota  nNnaBneHus.
Cybnumauums
3.3.5 YpaBHeHne TennoBoro 6banaHca
TexHun4yeckne yCcTponcTsa: rurpoMeTp
n NcMxXpomeTp, KanopumeTp,
336 TEXHOMOIrNN nonyyeHmna
COBPEMEHHbIX MaTepuanoBs, B TOM
yucne HaHoMaTepnanos, n
HaHOTEXHOOrMn
337 MpakTnyeckmne paboTtbl. 3mepeHune
BNakHOCTW BO3ayXa
ANEKTPOONHAMUKA
#HHHPar##ONIEKTPOCTATUKA
onekTpusauma Ten. ONeKTPUYECcKUi
411 3apsg. [dBa Buaa  9neKTpuyecKkux
3apsg0B
410 MpoBoAHMKMN, AVN3NEKTPUKM "
NoNynpoBOAHMKMN
413 3aKOH COXpaHEeHUs1 JNEKTPUYECKOro
3apsiga
414 Baanmopgenctemne 3apagoB.  3akoH
KyrnoHa
dnekTpuyeckoe none.
Hanps»kéHHOCTb 3EeKTPUYECKOoro
415 nons. MprHUMN cynepnosnuuu.
JInHUn HanNpPsHKEHHOCTHN
9NEKTPMUYECKOro noss
Pabota cun anekTpocTaTM4eckoro
4.1.6 nons. MNoTeHuman. PasHocTb
NnoTeHUmnanoB
MpoBOOHMKM W OWSNEKTPUKM B
4.1.7 NOCTOSAHHOM 3SIEKTPUYECKOM rore.
[nanekTpuyeckasi NpOHMLAEMOCTb
OIEeKTPOEMKOCTb. KoHaeHcaTop.
418 ONEeKTPOEMKOCTb NS0CKOro
KOHOeHcaTopa. OHeprus
3apsKEHHOro KoHgeHcaTopa
TexHnyeckune yCTpOWUcCTBa:
4.1.9 areKkTpockon, aneKTpomeTp,

AneKTpocTaTnyeckas 3alnTa,




4.2

4.1.10

3asemrieHne anekTponpmbopos,
KOHOEHCATOp, KCEepPOKC, CTPYWHbIN
NpUHTEP

MpakTnyeckmne paboTtbl. 3mepeHune
3NEKTPOEMKOCTM KOHOEHCATopa

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

4.2.1

PASJIMYHBIX CPEOAX

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

4.2.2

HanpsikeHne. 3akoH Owma ans
yyacTka uenu

4.2.3

AnekTpuyeckoe COMNpPOTUBIEHME.
YnenbHoe conpoTMBIIEHNE BellecTBa

4.2.4

4.2.5
4.2.6

lMocnepoBaTtenbHoOe, napannenbHoe,
CMeLlaHHoe coeguHeHne
NPOBOOHMKOB

PaboTa anekTtpunyeckoro Toka. 3akoH
Ibxoynsa — JleHua

MOLLHOCTb 3M1EKTPMYECKOro Toka

4.2.7

anekTpogBwxylwias cuna (ganee —
OC) n BHYTpeHHee conpoTUBMEHNE
MCTOYHMKA ToKa. 3akoH Oma ansa
MOMHOWN (3aMKHYTOW) 3NEKTPUYECKOM
uenu. KopoTkoe 3amblkaHne

4.2.8

4.2.9

4.2.10

4.2.11

4212

OneKTpoHHas NPOBOAUMOCTb
TBEPAbIX MeTannoB. 3aBUCUMOCTb
COMpOTUBIIEHNS MeTannos oT
Temnepatypbl. CBEpXNpoBOAMMOCTb

OnekTpuyecknii TOK B BaKyyme.
CBoOWCTBa 3MEKTPOHHbIX MYYKOB

MonynpoBogHukn. CobcTBeHHaa U
npumecHas NPOBOANMOCTb
nonynposogHukoB. CsownctBa p-n
nepexoaa. MonynpoBogHMKOBbIE
npmnbopbl

OnNeKTpUYEeCKUN TOK B INEKTPONUTaX.
OnekTponuTMyeckaa auccoumaums.
OnekTponuna

OneKkTpuyeckum TOK B rasax.
CamocToATEeNbHbIN n
HEeCaMOCTOATENbHbIN paspsia.
PasnnyHble TUNbl CaMOCTOATENBHOIO




pa3psga. MonHus. Nnasma

4.2.13

TexHnyeckune yCTpOWCTBa:
amnepmMeTp, BONbLTMETP, peocTar,
NCTOYHUKN TOKa,

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

4.2.14

Mpaktnyeckne paboTbl. W3yveHue
CMeLLaHHOro coeanHeHus
pe3nCTopoB.

N3amepeHne J3C nctoyHuka Toka u
ero BHYTPEHHEro ConpoOTUBMNEHUS.
HabniogeHune anektponusa

11 KITACC

Kon
pasgena

KoanpoBepsiemoro
anemMeHTa

MpoBepsieMble 3NeMeHTbl
coaepxaHus

4

QJIEKTPOONHAMNKA

4.3

###Par###MAIHUTHOE MNMOINE. 3JIEKTPOMATHUTHAA

NHOYKUWA

4.3.1

MocTosAHHbIE MarHuThl.
B3anmopencteume NOCTOSAHHbIX
MarHuToB

4.3.2

4.3.3

MarHuTtHoe none. Bektop
MarHUTHOW MHAYKuMn. [MpuHUmMn
cynepnosmuuun. JIMHUKM mMarHuTHOM
NHAOYKUMN. KapTuHa NUHNA
MarHuTHomn NHOYKLUNN nons
NOCTOSIHHbIX MarHUTOB

MarHuTHOe nosie NpoBOLHMKA C
TokoM. KapTuHa nuHUMM nons
AJSIMHHOTO NPAMOro NpPOBOAHUKA U
3aMKHYTOro KONbLEBOro
NPOBOOHMKA, KaTyLWKNW C TOKOM.
OnbIT OpcTega. Baanmopencrteume
NPOBOAHMKOB C TOKOM

4.3.4

4.3.5

Cwuna Amnepa, eé mogysb u
HanpaBneHune

Cuna JlopeHua, eé& wmoaynb Wu
HanpaBfeHue. [BwxeHune




3apsKEHHON YyacTumubl B
OAHOPOAHOM  MarHMTHOM  norse.
PaboTta cunbl JlopeHua

436 AsneHuve aneKTpoMarHMTHOM
NHOYKLNN
437 MNoTokK BeKTopa MarHUTHOM
NHOYKLNN
a4C NHOYKUMMN. 3akoH
4.3.8 ANeKTpoMarHMTHON MHAOYKLNN
dapapges
BuxpeBoe anektpuyeckoe none.
439 OLOC wHAYKUMM B NPOBOAHUKE,
OBUXYLLEMCA NOCTynaTefibHO B
OAHOPOAHOM MarHMTHOM rone
4.3.10 Mpaswuro JleHua
NHOYKTUBHOCTS. Asnenve
4.3.11 CaMOUHAYKLNW. o4C
CaMOUHAYKLNK
4312 QHeprus MarHUTHOro nons
KaTyLLKN C TOKOM
4.3.13 OneKTpoMarHMTHoe nose
TexHnyeckme yCTpOWCTBA:
NOCTOSIHHbIE MarHuThbl,
4314 31EeKTPOMarHuTbl,
anekTpoasuraTens, yckoputenu
3NEeMEHTapHbIX YyacTuu,
NHOYKUNOHHas neYvb
MpakTnyeckue paboTtbl. N3ydeHune
MarHMTHOrO nNona  KaTywKkn C
4315 TokoM. WccnepoBaHne [OenctBus

NOCTOSIHHOTO MarHUTa Ha pamKy C
TokoM. MccnepoBaHue sBReHUs
3MNEKTPOMarHUTHON UHOYKUMM

3} KOJIEBAHUA N BOJMHbI
###Part#HMEXAHNYECKUNE N ANTEKTPOMAIMHUTHBIE
KOJIEBAHUA
KonebaTtenbHas cucTema.
CBobogHble konebaHus.
5.1.1 "apmoHunyeckune KonedaHus.
5.1 Mepnoa, yactota, amnnuTyga U
dasza konebaHun
[MpYy>XNHHBIN MaaATHUK.
51.2 y
MaTtemaTmyeckmm MasTHUK
51.3 YpaBHeHue rapMOHUYECKUX




konebaHun. KuHematudeckoe W
JNHaMnyeckoe onucaHue
KonebaTenbHOro ABUXeHUS

lNpeBpalleHne 3Heprmm npu

rapMOHUYECKNX konebaHuaXx.
514 Ce4asb amnnuTy Al konebaHun
NCXOQHOWN BENUYNHbI c
amnnutygamn  konebaHun  eé
CKOPOCTU U YCKOPEHUS
KonebaTenbHbin KOHTYP.
CBoboaHble  3neKTpOMarHUTHbIE
kKonebaHus B naeanbHOM
51.5 konebaTenibHOM KOHTYypeE.
AHanorna mexgy mMexaHu4eckumu
n 3NEeKTPOMarHMTHbIMU
konebaHnamu. Popmyna TomMcoHa
3aKOH COXpaHeHWa aHepruM B
5.1.6 naeanbHOM konebartenbHoM
KOHTYype
BbIHy>XAeHHbIe MexaHun4yeckme
konebaHus. Pe3oHaHc.
51.7 PesoHaHcHas Kpunsasi.
BbIHYXOeHHble
3NeKTpOMarH1THble KonebaHus.
[MepeMeHHbIn TOK.
5.1.8 CuHycomnganbHbli  MepeMeHHbI
TOK.
MoLWHOCTE MepemMeHHOro Toka.
519 AMnnuTtygHoe w©  OeuncTsyloulee
3HayeHue CUnbl TOKa n
HanpshXeHns
TpaHcgopmaTtop. [lponsBoacTso,
nepenaya n noTpebneHue
3I1IEKTPUYECKON 3Hepruu.
5110 JKorornyeckue PUCKK npu
Npon3BoACTBE 3NEeKTPUYECKON
SHeprnu. KynbTypa
MCNOSIb30BAHNA  3NEKTPOIHEPTUM
B MOBCEAHEBHOW XXN3HU
TexHnyeckue yCTponcCTBa:
5.1.11 cencmorpad, ANEeKTPUYECcKmin
3BOHOK, NMTMHUK 3nieKkTponepenav
MpakTnyeckue paboThbl.
51.12 WNccnepgoBaHue 3aBUCUMOCTHU

nepvoaa Manbix KornebaHun rpysa




5.2

###Part#H#MEXAHNY

5.2.1

Ha HUTWU OT AJIMHbI HATU N Macchbl
rpyaa. NcecneposaHnne
nepemMeHHoro Toka B UuUenn Wu3
nocriegoBaTenibHO  COEAMHEHHbIX
KOHOeHcaTopa, KaTyLUKn "
pesncTopa

ECKME N SJIEKTPOMAIHUTHBIE
BOJIHbI

MexaHn4eckme BOJSIHbI, YCIOBUS
pacnpocTpaHeHuns. Mepwnoa.
CKOpOCTb  pacnpoCTpaHeHUst U
AnvHa BOMHbl. [lonepeyHble wu
NPOAOSbHbIE BOSHbI

5.2.2

###PartH# WNHTepdepeHums n
Andpakunsa MexaHM4eCKMX BOJTH

5.2.3

3BYyK. CKopocCTb 3BYyKa. [[POMKOCTb
3ByKka. BbicoTa ToHa. Tembp 3ByKa

5.2.4

5.2.5

OnekTpoMarH1MTHble BOJIHbI.
Ycnosus n3nyyeHna
3NEeKTPOMarHUTHbIX BOJIH.
B3anmHas opueHTauus BeKTOpoB
E, B n v B anekrpomarHuTHoOW
BOJIHE B Bakyyme

CeoiicTBa 3NEeKTPOMarHMUTHbIX
BOJIH: OTpakeHue, NpenomMmneHue,
nonsipusauus, Andpakums,
nHTEepdepeHums. CKopoCTb
3MEeKTPOMAarHUTHbIX BOJTH

5.2.6

5.2.7

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

MpyHUMNBI pagnocBsa3u n
TeneBuaeHUS. Paguonokauus.
OneKTpoOMarHUTHoe 3arpsisHeHue
OKpy>xatoLien cpeabl

5.2.8

TexHn4yeckune yCTpOUCTBa:
MYy3blKanbHble NHCTPYMEHTBI,
yrbTpasBykoBas [guarHOCTUKa B
TEXHUKE W MeauumHe, pagap,
paguMonpUEMHUNK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb

5.3

#HH#HPar##HHOMNTUKA

5.3.1

[MNpsamonuHenHoe
pacnpocTpaHeHune ceBeTa B
oAHopoaHoun cpege. Jlyd cBeTa




5.3.2

5.3.3

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxeHusi cBeTa. [locTpoeHne
n306pakeHnin B NMIIOCKOM 3epKarne

MpenomneHne  ceBeta.  3aKOHbI
npenomnenna ceeta. AGCONOTHbLIN
nokasartesib NpefioMneHnst

5.3.4

[MonHoe BHYTPEHHee OTpaKeHue.
MpenenbHbIn yron NoSsIHOro
BHYTPEHHENO OTpaXeHus

5.3.5

HOucnepcuss  ceeta.  CnoOXHbIn
cocTtaB 6enoro ceeTa. Liget

5.3.6

Cobupatowne un paccemsaroLime
NUH3bI. TOHKaa nnMH3a. PokycHoe
paccTosiHie W onTuyeckas cuna
TOHKOW  JNH3bI. [MocTpoeHune
n3obpaxeHnn B cobuparowmx u
paccenBarowmx nmH3ax. Popmyna
TOHKOM  TUH3bI. YBenunyeHwue,
JaBaemMoe NMH30U

5.3.7

Mpegensl NPUMEHNMOCTU
reoMeTpn4eckom ONTUKN

5.3.8

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

5.3.9

5.3.10

HOudppakums cBeTa.
[AvdpakymoHHas peLleTka.
Ycnosue HabnogeHnsa rnaBHbIX
MakCUMyMOB npwu nageHum
MOHOXpPOMaTUYeCKOro cBeTa Ha
ANOPAKLMOHHYIO PELLETKY
lNonapusauns ceeta

5.3.11

5.3.12

TexHu4yeckne YCTPOMUCTBA: OYKMU,
nyna, doToannapar,
NPOEKUNOHHbIN annapar,
MMKPOCKOM, Teneckon,
BOJTOKOHHas OonTHKa,
AndpakLMOHHas peLeTka,
nonspova

MpakTnyeckue paboTbl.
N3amepeHne nokasarens
NpenomMneHus. WccneposaHue




CBOMWCTB M300paXeHnin B NMH3aXx.
HabniogeHve gucnepcun ceeta

QNEMEHTbI CNELMANBHOWM TEOPU

OTHOCUTEJIbHOCTHK
MpaHuubl NPUMEHUMOCTU
Knaccmn4eckom MEXaHWKMN.
MoctynaTsl Teopum
6.1 OTHOCUTENBHOCTMU:
' WHBAPWaHTHOCTb mMoayns
CKOpOCTM CBeTa B  BakKyyMme,
APUHLMN OTHOCUTENBHOCTU
6 ONHLWTENHA
OTHOCUTENBHOCTb
6.2 OOHOBPEMEHHOCTU. 3amenrneHuve
BPEMEHU N COKpaLLEHNE ANUHbI
6.3 OHeprna M uMnyrbc cBODOAHON
YacTuupbl
CBA3b MaccCbl C 3Heprmem wu
6.4 MMMYNIbCOM CBOGOAHON YacTUubl.
’ OHeprus nokos csobogHom
YacTuupbl
7 KBAHTOBAA ®UN3NKA
HHPar###INEMEHTbBI KBAHTOBOW OMTUKU
®oToHbl. Popmyna [NnaHka cBA3n
7.1.1 3Heprun ooToHa C ero 4acTtoTOoMW.
OHeprnsa n nMnynbc PoToHa
OTKpbITHE n nccnegoBaHue
doToadhdekTa. Onbitel AT
71.2
CronetoBa. 3aKOHbI
doToadpekTa
7.1 YpaBHeHne  OuHWTenHa  Ans
7.1.3 doToapdekTa. «KpacHas
rpaHmua» potoadpdekra
JaenexHne cBeta. Onbitbl [.H.
7.1.4
JlebepeBa
7.1.5 XuMunyeckoe gencTemne ceeta
TexHn4yeckune yCcTponcrea:
7.1.6 dOTOSNEMEHT, doToaaTuumK,
CconHeyHas batapes, cBeToamoa
CTPOEHME ATOMA
Mogernb atoma TomcoHa. OnbIThbl
7.2 70 1 Pesepdopaa no nccnegosaHuto

CTpoeHus atoma. [NnaHeTapHas
MoJesb aToma




7.3

Moctynatel bopa. WanydeHue wu
nornoLleHne doTOHOB npwu
nepexoge atoma C OJHOro YpOBHS

7.2.2 -
SHeprun  Ha  gpyron.  Buapbl
CMNEeKTPOB. Cnektp YPOBHEMN
3Heprum atoma Bogopoaa
BonHoBble  cBOMCTBA  4acTuu,.
BonHbl ne Bponns.
7.2.3 KopnyckynsapHo-BOSTHOBOM
ayanuam. dunpakumst 9aneKTpoHoB
Ha Kpuctannax
CnoHTaHHOE M BbIHYXXAEHHOE
7.2.4 n3ny4veHwue. YCTpONCTBO n
npuHuKnn paboTbl nasepa
TexHnyeckne yCTpOWUCTBa:
705 CneKkTpanbHbIn aHanu3
(cnekTpockon), fasep, KBaHTOBbLIN
KOMMNblOTEP
MpakTnyeckue paboThbl.
7.2.6 Habntopgernve nUHen4yaToro
cnekTpa
ATOMHOE A0PO
MeToabl HabnaeHns "
7.3.1 perucrpauum arieMeHTapHbIX
yacTtumy
OTKpbITHE pagMoaKTUBHOCTM.
OnbITbI Pesepdopaa no
onpeneneHunto cocTaBa
pagnoaKkTUBHOIO N3NyYeHuns.
7.3.2 .
CeowcTtBa anba-, 6eta-, ramma-
N3nyveHuns. Brninanue
pagnoaKTMBHOCTM  HaA  >KMBble
OpraHm3mbl
OTKpbITUE MNPOTOHA WU HEWUTPOHA.
HyknoHHas Moaenb aapa
7.3.3 enseHbepra — MBaHeHko. 3apsa
agpa. Maccosoe uucno qagpa.
N3oTon.l
Anbda-pacnag. OneKTPOHHbIA W
734 NO3UTPOHHbIN beTta-pacnag.
amma-nsny4deHue. 3akoH
paguMoaKkTMBHOIO pacnaga
OHeprnsa CBs3M HYKIOHOB B fApe.
7.3.5 ApnepHble cunbl. [edekt maccol

anpa




ApepHble peakuun. [eneHne w

7.3.6
CVHTE3 saep
AnepHobin peakTop.
TepmosinepHbIN CUHTES.
237 I'Ip06ne1v|b| n nepcneKkTuBhbI
AAepHON 9HEepreTuKu.
JKonorn4yeckne acnekTbl S4epHON
3HEepreTukn
OnemMeHTapHble YacTuubl.
238 OTKpbITHE NO3UTPOHaA.
e dyHOameHTanbHble
B3aUMOJENCTBUS
TexHnyeckune yCTpOWCTBa:
239 JJ,O3I/IMe'I:p, kamepa BwunbcoHa,
A0epHbIA  peakTop,  aTOMHas
6omba
MpakTnyeckue paboThbl.
7.3.10 WccneposaHune Tpekos YacTtuy (no

rotToBbIM boTorpadomsim)

AJIEMEHTbI ACTPO®UN3NKHA

Bupa 3BésgHoro Heba. Co3se3gus,

8.1 ApKMe  3BE€3Obl, MNfaHeTbl, WX
BUANMOE OBUXEHNE
ConHeyHasa cuctema. [1naHeTbl
3eMHOM rpynnbi. MnaHeTbI-

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

8.3 aTmocdepa. ConHevHas
aKTUBHOCTb

8.4 NctouHnk asHeprum ConHua wu
3B€3[
3BE31bl, nx OCHOBHbIEe
XapaKTePUCTUKM: mMacca,
CBETMMOCTb, paguyc,
TemnepaTtypa, WX B3aMMOCBS3b.

8.5 [dnarpamma «cnekTpanbHbIA Knacc

' — CBETMMOCTb». 3BE3abl NaBHOMU
nocnegoBaTeNibHOCTM.
3aBUCUMOCTb «macca -
CBETUMOCTb» AN 3BE3[ rfaBHOMN
nocnegoBaTeNibHOCTU

8.6 ###Par###BHyTpeHHee CTpoeHue

3BE3M. CoBpeMeHHbIe




8.7

NPeacTaBreHns O MPOUCXOXOEHUN
n osonoumm ConHua u 3BE3f.
SATanbl XN3HM 3BE3A

MrneyHbIn MyTb - Halla
[anakTuka. CnupanbHas
CTPYKTypa ManakTuku,
pacrnpegeneHne 3B€3a4, rasa Wu
nbinn. lonoxeHne wn OBUMXEHUEe
ConHuya B [anakTtuke. Nnockaa um
chepunyeckas NoaCUCTEMBI
["anakTuku

8.8

8.9

Tunbl ranaktuk. PaguoranakTukm
M KBaszapbl. Y€pHble AOblpbl B
saApax ranakTuk

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

8.10

MacwTtabHas CTPYKTYypa
BcenenHon. MeTaranaktuka.
HepeLuéHHble npobrembl
aCTPOHOMUM
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