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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[IporpammMa no ¢pusuke 6a30BOro ypoBHs Ha YpPOBHE Cpe/iHEero 0611ero o6pasoBaHus
pa3paboTaHa Ha OCHOBeE MOJIOKEHUW U TpeGOBaHUU K pe3y/ibTaTaM OCBOEHHS OCHOBHOU
o6pas3oBaTesbHON MporpaMmbl, mnpeacTtaBieHHbIX B ®I'OC COO, a Takxke C Y4ETOM
denepasbHON paboyeil NporpaMMbl BOCIMTAHUS U KOHLENLUHU MpeENojaBaHus yieOHOro
npegMera «Pusuka» B o0OpasoBaTesJbHbIX oOpraHusanusax Poccuiickoit ®Pepepanuy,
peaiM3yoLMX OCHOBHbIe 06pa30oBaTe/IbHble IPOrPaMMBI.

CopepkaHue nporpaMMbl o $pr3MKe HanpasJeHO HA GOpPMUPOBAHHUE eCTECTBEHHO-
HAay4yHOU KapTHHbI Mupa obyvawouuxca 10-11 ksiaccoB npu oby4eHUH UX PU3MKeE Ha
©a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/eATeJIbHOCTHOIO oAxoAa. [I[porpamma no ¢pusuke
cootBeTcTBYyeT TpeboBaHusM ®PI'OC COO k niaaHUPYeMbIM JUYHOCTHBIM, IPeAMETHBIM U
MeTanpeJMeTHbIM pe3yJbTaTaM O00y4YeHMs, a TaKXe YYUTbIBaeT HeO0OXOAUMOCTb
peasv3ali MeXIpeAMeTHbIX CBA3ed (U3UKH C eCTeCTBEHHO-HAayYHbIMHU y4eOHbIMHU
npejMeTaMu. B Hell omnpefessilOTC OCHOBHble LieJIM M3y4eHUs (PU3MKKM Ha YpOBHe
cpeiHero o611ero obpa3oBaHus, MJAaHUpPyeMble pe3yJbTaTbl OCBOEHUSI Kypca (U3IUKMU:
JINYHOCTHBIE, MeTanpeJMeTHbIe, Ipe/iMeTHble (Ha 6a30BOM ypPOBHE).

[IporpamMma no ¢pu3srke BKIOYAET:

® [JIaHUpYeMble pe3y/bTaThbl OCBOEHUS Kypca GU3MKK Ha 6a30BOM YpOBHE, B TOM

qucle peAMeTHbIe pe3yJIbTaThl 10 FojlaM 00y4YeHUs;

e cojep:xkaHue yyebHoro npegmeTta «Pru3nka» 1o rogam ooy4eHus.

dusnkKa Kak Hayka 0 HauboJiee OOIIMX 3aKOHAaX NMPHUPOAbBI, BbICTyNas B KauecTBe
y4eb6HOro mnpejameTa B LIKOJIE, BHOCUT CylleCTBEHHbIM BKJaJ, B CUCTeMYy 3HAaHUK 00
oKpyamwl1eM mupe. llIkonbHBINA Kypc PU3HUKH — CUCTEMOOOPA3YIOLUN A1 eCTeCTBEHHO-
Hay4YHbIX y4eOHBIX MpeAMEeTOB, IOCKOJbKY (U3WYeCKHe 3aKOHbI JiexXaT B OCHOBeE
NpPOLIECCOB W SIBJIEHWM, HM3y4aeMbIXx XHMHeH, Ouosioruel, ¢usndeckod reorpaduerl u
acTpoHoMuel. MHcnosb3oBaHMe UM aKTUBHOe INpUMeHeHHe (GU3UYECKUX 3HAHUM
onpejiessieT XapaKTep M pa3BUTHE pPa3HOOOpPa3HbIX TEXHOJIOTUH B cdepe 3HEpPreTHUKH,
TPAHCIIOPTa, OCBOEHMS KOCMOCA, TIOJYyYeHHU: HOBBIX MaTepHasioB C 3aJaHHBIMU
CBOWCTBaMHU U Jpyrux. M3ydyeHve QU3UKU BHOCUT OCHOBHOM BKJAJ B GOpMHUpOBaHUE
eCTeCTBEHHO-HAayYHOM KapTHHbl MHUpa obydawluxcd, B (OpMUpPOBaHHe YMeHUHU
IPUMEHATb Hay4YHbIM MeTO/, IO3HAHUSA NIPY BbINOJIHEHUU UMHU YYeOHBIX UCCIeJ0BaHUH.

B ocHOBY Kypca ¢u3MKHU A5 YPOBHSA CpeJlHEro o61iero o6pa3oBaHus MOJIOXKEH PAJL
U/Jiel, KOTopble MOXKHO pacCMaTPUBAaTh KaK IPUHLUIBI €r0 MOCTPOEeHHUs.

Hdea vyenocmHocmu. B COOTBETCTBUM C HeW KypC ABJAETCA JIOTUYECKH
3aBepLIEHHBIM, OH COJZePXUT MaTepuasJ M3 BCeX pas3zesioB (QU3NMKH, BKJ/IOYAET Kak
BOIIPOCHI KJIaCCUYECKOM, TaK U COBPeMEHHON QU3UKHU.

Hodes 2eHepasnuzayuu. B cooTBeTCTBUM € Hel MaTepuasl Kypca GU3UKHA 00beJUHEH
BOKpPYT ¢pu3nyeCcKux Teopuil. Benymum B Kypce siBisieTcss popMUpOBaHUe NpeCTaBJeHUN
0 CTPYKTYPHBIX YPOBHSIX MaTePHUH, BELL|eCTBE U IOJIe.

Hdea eymanumapuszayuu. E€ peannsanusa mnpejnoJsiaraeT  HUCIOJb30BaHHUE
TYMaHUTApPHOIO NMOoTeHIMana GU3NYeCKOM HAyKH, OCMbICTIEHUE CBSA3U Pa3BUTHUA GQUIUKHU C
pa3BUTHEM 0O6OllecTBa, a TakKXe C MHUPOBO33pPEHYECKMMH, HPABCTBEHHBIMHU M
3KO0JIOTUYECKHUMU NPOoHIeMaMHu.



Hdes npuknadHoll HanpaeaeHHocmu. Kypc busuku npejnosaraeT 3HaKOMCTBO C
IIMPOKHUM KPYTrOM TEXHHYECKUX U TEXHOJIOTHUYECKUX MPUJI0KEHUN U3YYEHHBIX TEOPUU U
3aKOHOB.

Hdes skos02u3ayuu peannsyeTcs NOCPeACTBOM BBeJleHUS 3JIEMEHTOB COJlepKaHUSs,
NOCBSILEHHBIX 3JKOJIOTUYECKUM IpobJieMaM COBPEMEHHOCTH, KOTOpble CBfI3aHbl C
pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a Takxke 06CYXJeHHUs1 MpobJsieM palUOHAIbHOIO
IPUPO/J0N0JIb30BAHUSA U 9KOJIOTUYECKON 6€30MacHOCTH.

CTep>XHeBbIMM 3JIeMEHTAaMU Kypca JU3UKU Ha YpOBHE CpeJHEero oO6ILero
obpas3oBaHUA ABJATCA ¢uU3NYeckhe Teopuu (dopMHUpOBaHHE MpeJCTaBIEHUH O
CTPYKType MNOCTpoeHUs (GU3UYECKOW TeopuH, poJu QyHAAMEHTAJbHbIX 3aKOHOB U
IPUHLMIOB B COBPEMEHHBbIX IpeJACTaBJeHUAX O NpPUpOJe, IPaHULLAX NMPUMEHUMOCTH
TEOPUH, 1151 ONUCAHHUS eCTECTBEHHO-HAYyYHBIX IBJ€HUU U IPOLLECCOB).

CucTeMHO-/1eATeJIbHOCTHBIN OAXO0/A B Kypce QU3NUKU peasn3yeTcs pex/e BCero 3a
CYET OpraHU3aALMK 3KCHEPUMEHTAJbHON JesATeNbHOCTU obyvawuuxcs. [ 6a3oBoro
YPOBHs Kypca pU3UKHU — 3TO UCHO0JIb30BaHUE CUCTEMbI PPOHTANbHBIX KPaTKOBPEMEHHbBIX
3KCIIEPUMEHTOB U JIabOpaTOPHbIX pabOT, KOTOPbIE B IporpaMMme no ¢pusuke o6beHEHbI
B OOILMM CIIMCOK YYeHUUYeCKUX NMPaKTUYeCKUX paboT. BrelgeseHne B yKa3aHHOM IepeyHe
JIabopaTOpHBIX paboT, NPOBOAUMBIX [JiJIi KOHTPOJSL U OLEHKH, OCYLIeCTBJISETCS
y4acTHMKaMHM 00pa30BaTeIbHOTO Npolecca UCX0Js U3 0COGeHHOCTeH IJIaHMPOBAHHUA U
ocHallleHUs1 kabuHeTa ¢usuku. [Ipu aTOM obecneuynBaeTcs OBJaJleHUE OOYYAIOIUMUCS
YMEHUSMU I[POBOJUTb KOCBEHHble H3MEPEeHMs, HCCAe[j0BaHUs  3aBHUCHUMOCTeH
bU3UYeCKUX BEJIMYMH U IOCTAHOBKY ONBITOB 10 MPOBEPKE Mpe/JI0KEHHbIX TUIIOTES.

Bosiblioe BHUMaHUe yJesieTcsl pellleHHI0 PacyéTHBIX U KayeCTBeHHbIX 3ajad. [Ipu
3TOM JJI pacyéTHbIX 3aZa4 NPUOPUTETOM SBJSAIOTCA 33Jauyd C SIBHO 33/laHHOU
brsuyeckodl  MoJesblo, IO03BOJIAKOIIME NPUMEHATb  M3yYeHHble  3aKOHbl U
3aKOHOMEPHOCTH KaK M3 OJHOTro pasjiesa Kypca, TaK U UHTEerpUpys 3HAHUSA U3 pa3HbIX
pasfesioB. /Iy KayeCTBEHHBIX 33/la4 MPUOPUTETOM SIBJISAIOTCS 3aJaHUsl HAa OObsSICHEHHE
npoTekaHusi GU3MYECKUX SABJEHUH U INPOLLECCOB B OKpYyXKalolled >XU3HH, Tpebymoliue
BbI6Opa pU3UYECKON MoJed A1l CUTyal U MPAaKTUKO-OPUEHTHUPOBAaHHOI0 XapaKTepa.

B coorBercTBUM ¢ TpeboBaHusMu ProC COO kK MaTepUaJbHO-TEXHUYECKOMY
obecreyeHUI0 y4eOHOro npolecca 6a30Bbli ypOBEHb Kypca PU3UKU HA YPOBHE CPEJHETO
obuiero o6pa3oBaHus JOJDKEH M3ydaTbCsd B YCAOBUAX NMpeJMETHOro KabuHeTa PU3HUKU
WJIM B YCJIOBUSIX MHTEIPUPOBAHHOIO KaGHHETA MPeMETOB eCTECTBEHHO-HAy4YHOTO IIUKJIA.
B kabuHeTe GU3UKH AO/HKHO ObITh HEOOXOAMMOE JlabopaTOpHOe 000pyAOBaHHE AJIs
BBINOJIHEHUS YKa3aHHBIX B MporpaMMe no ¢usvKe yueHHUYECKUX MPAKTUUYECKUX paboT U
JleMOHCTpaLMOHHOe 060py/l0BaHHUeE.

JleMoHCTpaLMOHHOe 060py/0BaHHEe GOPMHUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMaJbHON [JIOCTATOYHOCTH M obOecrnedyuBaeT IOCTAaHOBKY IepeyuCJeHHBbIX B
nporpaMMme Mno Qu3MKe KJIOYEBBIX [JAEMOHCTpPALMN [JJis HCCAeJOBAHUS H3y4YaeMbIX
sIBJIEHUH U NpPOLECCOB, IMIMPUUYECKUX U QyHJAaMeHTaJIbHbIX 3aKOHOB, UX Te€XHUYECKHUX
NpUMEHEeHUHN.

JlabopaTopHOoe  o06OpyAOBaHMe IS yYeHWYeCKUX  INPAKTUYeCKUX  paboT
bopmupyeTcs B BUJle TEMAaTUYECKUX KOMIJIEKTOB M 0OECNEeYMBAETCS B pacuyéTe OJHOro
KOMIIJIEKTA Ha /JBYX oOyvawouuxcd. TemaTuyeckMe KOMILJIEKTbI J1abopaTOPHOIO
060pyl0BaHHUS JJO/KHBI ObITh MOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BAaHHWU aHAJIOTOBbIX



U UUPPOBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX U3MEpUTEJNbHBbIX CUCTEM B BU/IE
U $pPOBbIX JIAOGOPATOPUH.
OCHOBHBIMM LieJIIMU U3y4eHHUs PU3HUKHU B 00111eM 06pa30BaHUMU SIBJIAIOTCA:

dbopMUpOBaHHUe MHTepeca U CTpPeMJIEHUS 00y4Yalolluxcsd K HAydYHOMY U3Y4YeHHUIO
IPUPO/bI, PAa3BUTHE UX UHTEJIJIEKTYa/IbHBIX U TBOPYECKHUX CTIOCOOHOCTEN;
pa3BUTHE MpeACTaBJeHHH O HAaydyHOM MeToJe MOo3HaHUA U (GOopMHUpOBaHUE
MCCJ1e/l0BaTeIbCKOT0 OTHOLIEHUS K OKPY>KalOIIUM IBJIEHUSAM;

dbopMHpoOBaHHEe HAay4YHOrO MHMPOBO33peHHS KaK pe3y/bTaTa HM3yyeHUsl OCHOB
CTpOeHUs MaTepUU U QpyHLaMeHTa/IbHbIX 3aKOHOB QpU3UKY;

dbopMUpoBaHHe YMeHUU OOGBACHATBH ABJEHHUS C HUCNOJIb30BaHUEM (GU3NYECKUX
3HaHWUH U HAyYHBIX J0Ka3aTeJbCTB;

dbopMupoBaHUe MpeJjCTaBJeHUH O poJad (GUUKU [N pPa3BUTUA [PYTUX
€CTeCTBeHHBIX HayK, TEXHUKH U TeXHOJIOTUH.

JlocTuKeHUe 3TUX lleJiel 06ecriedrBaeTCs pelleHHeM CIeyIoluX 33/1a4 B mpoljecce
M3y4deHUs Kypca GU3MKH Ha YPOBHE CpeIHEro o611ero o6pa3oBaHUs:

npuobpeTeHrue CHUCTEMbl 3HAaHUM 00 06mUuX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TeopusAX, BKJ/KWYasg  MeXaHUKY, MOJIEKYJApPHYIO  (QU3UKY,
3JIeKTPOJJMHAMUKY, KBAHTOBYI0 GU3UKY U 3JIeMEHTBI aCTPOPU3UKY;
dbopMUpOBaHHEe YMEHUN NPUMEHATH TeOpeTHYeCKHe 3HaHUA JAJ 00bSCHEeHUs
bU3MYeCcKUX ABJIEHUW B NMPUPOJEe U [JI NPUHATUA NMPAKTUUYECKUX peLIeHUH B
NIOBCEJHEBHOU KU3HH;

OCBOEHMEe CII0COO0B pellleHHs pas/IM4YHbIX 33/jad C ABHO 3aJlaHHOW QU3UYeCcKOoU
MOJZle/Ibl0, 33/ia4, MO pa3yMeBaloLIUX CaMOCTOsITe/JbHOEe COo3JaHue GU3UYecKon
MO/JieJIY, a/leKBaTHOM YCJOBUSM 3a/ja4H;

NOHMMaHUe GpU3NYeCKUX OCHOB U IPUHIUINOB JAeHCTBUS TeXHUYECKUX YCTPONUCTB
Y TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BJUSAHHUA HA OKPYKAIOLLYI0 Cpeay;

OBJIaZleHUe MeTOJaMU CaMOCTOSATEJbHOTO IIJIAaHUPOBAaHUA U NpOBeJileHUs
br3UYecKUX IJKCIIEpUMEHTOB, aHa/JM3a W HHTeplnpeTauud HHPOpPMALUH,
onpeJiesieHUsl JOCTOBEPHOCTH MOJYYEHHOI0 pe3y/ibTaTa;

CO3JlaHUe YCJIOBUM [JJi Pa3sBUTHUA YMEHUH MPOEKTHO-UCCJIEeL0BaTENbCKOH,
TBOPYECKOH AeATeJTbHOCTH.

Ha wu3yuyeHue ¢usuku (6a30Bbl YpOBEeHb) Ha YypPOBHE CpeAHEro o06Liero
ob6pasoBaHus oTBoAuTCA 136 yacoB: B 10 kyacce — 68 4yacoB (2 yaca B Hefeswo), B 11
KJ1acce - 68 yacoB (2 yaca B HeJieJ10).

[Ipepnaraemblil B nporpamMme mno ¢pusuke nepedeHb JJabOpaTOPHBIX U NPAKTUYECKUX
paboT ABJSETCSA pEKOMEHA0BAHHBIM, YUUTEJb JieJlaeT BbIOOD MPOBeAeHUs J1JabopaTOPHbBIX
paboT U ONBITOB C YYETOM UHAUBUAYATbHBIX 0COOEHHOCTEN 00y4aoLUXCS.



COAEPKAHHUE OBYYEHHA
10 KJIACC

Pasaen 1. Pu3uKa M1 MeTOAbl HAYYHOT'O NO3HAHUS

du3suka - HayKa o npupoje. Hayunble MeTo/ibl TO3HAHHUS OKpY:Katollero Mmyupa. Posb
3KCIIepUMeHTa U TEOPHHU B MPOLlecce MO3HAHUS PUPO/Ibl. JKCIIEPUMEHT B GU3UKeE.

MopgenupoBanue ¢GU3UUYECKHUX $BJEHUW U IMpolneccoB. HayuHble TruMnoTesbl.
dusnyeckre 3aKOHbI U TeOPUH. [paHUIbl TIPUMEHUMOCTH GU3UYECKHUX 3aKOHOB. [IpUHIUT
COOTBETCTBHUSL.

Posib 1 MecTo ¢U3UKH B GOPMHUPOBAHUM COBPEMEHHONW HAayYHOW KapTHHBI MUPA, B
NPaKTU4YECKOU [eTeJIbHOCTHU JIIOAen.

JemoHcmpayuu

AHasoroBble U LU(POBbIE U3MEPUTEJbHbIE IPUOOPHI, KOMIIbIOTEPHBIE JAaTYUKHU.

Pa3paen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHunuyeckoe asu:xeHHe. OTHOCUTEIBHOCTh MeXaHUYeCKOoro JABMxeHUA. CucreMa
otcyéTa. TpaekTopus.

[lepeMeleHre, CKOPOCTh (CpefHAS CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YyCKOpPeHHe
MaTepuaJbHOW TOYKHM, HMX IMPOEKLMHM Ha OCH CcUCTeMbl KoopauHaT. CioxeHHe
nepeMelleHUH U CJI0KEHUE CKOPOCTEN.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe NpsIMOJIMHeHHoe JABWXeHHe. [paduku
3aBHCUMOCTHU KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MYTHU U NepeMelleHUs MaTephalbHOU
TOYKH OT BpEMEHH.

CBoGOiHOE Na/ieHre. YCKOpeHHe CBOOOAHOTO Na/leHUs.

KpuBosinHeliHoe JBU:KeHHe. [[BMKeHUe MaTepUaJbHOU TOYKHU MO OKPYKHOCTH C
IIOCTOSSHHOW IO MOAYJIIO CKOPOCTBIO. YTJI0Basgd CKOPOCTh, JIMHENHasA cKopocTh. Ilepuon u
yacTtoTa obpaleHus. LleHTpocTpeMUTeIbHOE YCKOPEHUE.

TexHu4eckue yCTpoOMCTBA M IpaKTH4YeCKOe NpPHUMEHEeHHe: CIHHUJOMETp, ABWKEeHHe
CHapA/l0B, LieNIHble U peMEéHHbIe NlepeJjayH.

JemoHcmpayuu

Mopenb cucteMbl OTCY4€Ta, WJJIIOCTPALlMs KUHEMAaTHYeCKUX XapaKTepPUCTHUK
JBIKEHHUS.

[Ipeobpa3oBaHue JBHXKEHUN C UCIIOJIb30BaHUEM MIPOCTHIX MEXaHU3MOB.

[lafgeHue Tes B BO3/yxe U B pa3peKeHHOM NPOCTPAHCTBe.

Habnogenve paBuKeHUs Tesa, OpOLIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIbHO.

N3MepeHre ycKOpeHHs CBOOOLHOTO NaleHUsl.

HanpaBJjieHre CKOpPOCTH NP ABUXKEHUH 110 OKPYKHOCTH.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO [ABWXXEHHUA C LeJbl0 OIpeJeseHuss MIHOBEHHOU
CKOpOCTH.



UccnepoBaHve COOTHOLIEHMS MeXAYy INyTSAMH, [pPOUJEeHHBIMM TeJoM 3a
nocJe/loBaTe/ibHble paBHble IPOMEXYTKU BpeMEHU NPU PAaBHOYCKOPEHHOM [JBUKEHHUU C
Ha4vaJIbHOU CKOPOCTBIO, pABHOM HYJIIO.

M3ydeHue ABMXXEHUA IapUKa B BA3KOU XXUIKOCTH.

N3y4deHue ABUKEHUS Tesla, 6POIIEHHOT0 TOPU30HTATBHO.

Tema 2. Junamuka

[IlpyuHuun otHocuTesbHOCTU [anunes. IlepBbil 3akoH HproToHa. WHepnuasibHble
CUCTEeMbI OTCYETA.

Macca Tesa. Cuna. [lpuHuun cynepnosvunuu cuia. Bropod 3akoH HbloToHa a4
MaTepua/bHOM TOYKHU. TpeTUU 3aKOH Hbl0TOHA 1711 MaTepHUabHbIX TOYEK.

3aKOH BCEMUPHOTO TAroTeHus. Cuia TaxecTHu. [lepBasg kocMu4yeckasd CKOpPOCTb.

Cuuia ynpyroctu. 3akoH ['yka. Bec Tea.

TpeHnue. Busbl TpeHus (MoKos, CKoJIbXKeHUs], kKaueHus ). Cuia TpeHus. Cyxoe TpeHHUe.
Cuna TpeHHS CKOJIbKEHUSI U cujaa TpeHUss mnokosd. Koaddunuent Ttpenusa. Cuia
COIIPOTUBJIEHUA NIPU JBWXKEHUU TeJla B XKUJAKOCTH WUJIU rase.

[locTynaTesibHOE U BpalllaTeJIbHOE ABUKEHHE aOCOIOTHO TBEPAOrO TeJa.

MoOMEHT CUJIbI OTHOCUTEJIbHO OCH BpalleHud. [lneqo cuibl. YcioBua paBHOBecUd
TBEPZOTO TeJa.

TexHuyeckue yCcTpoHCTBa U NpaKTUYeCKOe MPHUMEeHeHHe: NOJAIINIHUKY, JBUXKEHUe
VICKYCCTBEHHBIX CIIYyTHUKOB.

JemoHcmpayuu

ABneHue unepLyUm.

CpaBHeHHE MacC B3aMMO/JeUCTBYIOILUX TeJl.

BTopo# 3akoH HeroToHa.

H3mepeHue cuil.

CioxeHue cuJL.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AepopMalUu.

HeBecomocTb. Bec Tesia Npy yCKOPEHHOM NOJAbEMeE U NaJleHUH.

CpaBHeHMe CUJI TPEeHUS IOKOS, KAYEHUS U CKOJIbXXEHUS.

YcioBus paBHOBecUs TBEPLOro TeJa. BUabl paBHOBecus.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomawl

N3y4deHue ABUKEHUS OpYCcKa 0 HAKJIOHHOM MJIOCKOCTH.

HccnepoBaHrve 3aBUCMMOCTHM CUJI YIOPYrOCTH, BO3HUKAKUIUX B MpYyXKHHEe U
pe3UHOBOM 06paslie, OT UX AedopMaLUu.

HccnenoBaHue ycJi0BUM paBHOBECUS TBEPOTrO TeJa, UMEIOLLEr0 OCh BpallleHUS.

Tema 3. 3aKoHbI cOXpaHeHUs1 8 MeXAHUKe

HUMmnynbc MaTepuaJbHOW TOYKU (TeJsa), CUCTEMbI MaTepUabHbIX TO4YeK. MmyJsbc
CUJIbI WM UW3MeHeHUe UMIyJbCa TeJia. 3aKOH COXpaHeHUdA HuMIyJbca. PeakTUBHOe
JABUKEHUeE.

Pa6oTa cubl. MOIIIHOCTb CHUJIBL.

KuHeTnueckass »3Hepruss MaTepuajbHOM TOuyku. Teopema 006 H3MeHEHUU
KMHETHUYEeCKON SHEPTUH.

[lorenyuanbHas 3sHeprus. [loTeHUasbHas 3Heprus ynpyro JebopMHpPOBAHHOU
npy>uHbl. [loTeHIIMaNbHAsA 3HEPTUs Tesla BOJIU3U OBEPXHOCTU 3eMJIH.



[ToTeHIMa/IbHBIE U HEMOTEHIMA/IbHbIE CHJIbL. CBA3b Pab0OThl HEMOTEHI[MAJbHBIX CUJI
C U3MeHeHHeM MeXaHUYeCKOU SHEepPTUU CHUCTeMbl TeJl. 3aKOH COXpaHEHUS MeXaHU4eCKOMn
3HEpPrUHu.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTPOWCTBA W TMNpPaKTUYECKOE TMPHMEHEHHEe: BOJOMET, KOIED,
NpyKMHHbIM MUCTOJIET, IBUKEHUE PAKET.

JemoHcmpayuu

3aKOH COXpaHeHHUs UMIYJIbCa.

PeakTHBHOE JBMKEHUE.

[lepexon noTeHMAJIbHOM 9HEPTUU B KHHETUUECKYIO U 0O6pATHO.

YueHuueckutl akchepumenm, 1a6opamopHbvle pabombwl

M3yyeHue abCOJIIOTHO HEYNPYroro yjapa ¢ MOMOUIbI0 BYX OJUHAKOBbIX HUTSHbBIX
MasiTHUKOB.

HccnepoBaHue cBSI3U pabOThI CUJIbI C UK3BMEHEHHMEM MeXaHU4YeCKOUW SHEepruu TeJia Ha
npuMepe PacTS)KEHUs] Pe3UHOBOI0 XKI'yTa.

Pa3gen 3. MosiekyasipHas pu3nKa M TepMOAUHAMMUKA

Tema 1. OcHO8bI MO1€KY1APHO-KUHEMU4ecKol meopuu

OcCHOBHBIE TNOJIOKEHHUS MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH U HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe paBwxkeHue. [Judoysusa. XapakTep ABUKEHHUS U
B3aMMO/IeMCTBUSA YACTHL, BelllecTBa. MoJiesId CTPOEHHUA Ta30B, XXUAKOCTEN U TBEPABIX TeJl
U 00bsICHEHHEe CBOMCTB BellleCTBa Ha OCHOBe 3THUX MoJesied. Macca U pa3aMepbl MOJIEKY.IL.
KosimyectBo Bewectsa. [loctoanHaa ABorazpo.

TenuioBoe paBHOBecue. TemnepaTtypa U eé usMmepenue. lllkana remneparyp Lleabcus.

Mopgenb wupeanbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKYJIAPHO-KMHETUYEeCKOU
TEOpUM HJieaJIbHOTO rasa. AGCOJIIOTHAs TeMIlepaTypa Kak Mepa cpefjHeil KHHETH4YeCKOH
3Hepruy TeIJIOBOro JABMXKeHHUA 4acTuy rasa. lllkana temneparyp KesnbBuHa. 'a3oBblie
3aKOHbl. YpaBHeHHe MeHpeneeBa-KianerpoHa. 3akoH /laabToHa. H3omponeccel B
uJleaJJbHOM ras3e C NOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['padpudeckoe npejcraBieHne
M30MPOLLECCOB: U30TepMa, U30X0pa, u306apa.

TexHu4eckue yCTpOMCTBA M IPaKTUYeCKOe IpUMeHeHHe: TepMOMeTp, 6apoMeTp.

JemoHcmpayuu

OnbITh], JOKa3blBawIMe JUCKpPETHOEe CTpOeHHue BellecTBa, ¢poTorpaduu MOJIEKYJ
OpTraHUYeCKHUX COeJUHEHUH.

OnbiThl 10 AUPPY3UHN KHUAKOCTEN U Ta30B.

Mojienib 6pOYHOBCKOIO ABUXKEHMUS.

Mogpgenb onbrta llITepHa.

OnbITh], f0OKa3bIBaOLKE CYIleCTBOBAHME MEXMOJIEKYIIPHOTO B3aUMO/Ie M CTBUS.

Mogenb, WoCTpUpyOLIasd NpUPOLyY AaBJIeHUd ra3a Ha CTEHKH COCya.

OnbIThl, WIJIIOCTPUPYIOLLME YPAaBHEHUE COCTOAHUA U ea/IbHOTO Ta3a, U30IPOLIeCCHI.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

OnpejesieHre Macchl BO3/lyxa B KJIACCHOM KOMHaTe Ha OCHOBe U3MepeHUH 06'béMa
KOMHaTBhI, JaBJIeHUs U TeMIlepaTyphl BO3/lyxa B HEH.

HccienoBanye 3aBUCUMOCTU MeX/y TapaMeTpaMH COCTOAHUA pa3peKeHHOoro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU



TepmoguHaMuyeckass cucTeMa. BHYTpeHHAs 3Heprus TepMOJHMHAMHYeCKOH
CUCTeMBl U crnocobbl eé u3MeHeHUA. KosvyecTBo TemsoTbl U paboTa. BHyTpeHHAsa
3Heprusa OJHOATOMHOIO HJeaJlbHOrO rasa. Buzael Temsonepejadu: TeNJONPOBOJHOCTD,
KOHBEKILMf, U3JydeHue. YeqbHas TelJIOEMKOCTb BelllecTBa. KosiMyecTBO TemyioThl Npu
TenJionepezaye.

[TonsiTue 06 aguabaTHOM mpouecce. [lepBbiii 3aKOH TeEpMOAVMHAMUKU. [I[puMeHeHne
IepBOro 3aKOHa TepMOJAMHAMUKH K wu3omnpoueccaM. ['paduyeckas HHTepnpeTanus
paboThl rasa.

BTopo¥i 3akoH TepMoAMHaMUKU. Heo6paTUMOCTB POLIECCOB B IPUPOJE.

TensioBple MamuHbL. [IpUHIMOBL JeHCTBUA TemIOBbIX MalluH. [I[peobpa3oBaHus
JHepruM B TeIJIOBbIX MallMHaX. KoadpuuneHT nosesHoro feicTBUA TENJ0BOM MallMHBL.
Hukn KapHo ¥ ero ko3pPULMEHT MOJe3HOTO JEeWCTBUS. JKOJOTUYECKHE MPOOJeMbl
TeIJIO3HEePreTUKH.

TexHu4eckue ycTpoMCTBa M NMpPaKTUYECKOe MpUMeHeHUe: JABUTraTe/ib BHYTPEHHEro
CropaHusi, 6bITOBOM X0JI0AUIBHUK, KOHJULIUOHED.

HemoHcmpayuu

M3MeHeHNe BHyTpeHHEeN 3HePTUU TeJla IPY COBePIIEHUU paboThl: BblJIET IPOOKHU U3
OYTBLJIKU MO/, JEUCTBUEM C:KATOTO BO3/yXa, HarpeBaHue 3gupa B JIATyHHOU TPyOKe MyTEM
TpeHHus (BUAE0IeMOHCTpAIUA).

M3MeHeHHe BHyTpeHHEN 3HePIruHU (TeMnepaTyphl) TeJia IpU TelJionepejaye.

OnbIT o afjabaTHOMY pacClIMPEeHUI0 BO3/lyXa (ONbIT C BO3AYIIHBIM OTHUBOM).

Mopenn mnapoBoW TYypOWUHBI, [ BUraTessl BHYTPEHHEro CropaHusi, PeaKTHBHOIO
JIBATATeJIA.

Yuenuueckutl sakcnepumenm, nabopamopHsle pabomuwl

W3MepeHue yie/IbHON TENTOEMKOCTH.

Tema 3. AepecamHnule cocmosiHust 6eujecmaa. Pa3oevle nepexodsvl

[lapoo6pa3zoBaHue ¥ KOHJeHcanud. HcnapeHue W KuneHue. AOGCOJNIOTHAs W
OTHOCHUTEeJIbHAAA BJIQXXHOCTb BO3Ayxa. HacelmleHHBIM 1nap. YjesabHad TelJoTa
napoo6pa3oBaHUsl. 3aBUCUMOCTb TeMIepaTypbl KUIIeHUs OT JaBJIeHHUS.

TBéppoe Teno. Kpucraninyeckve v aMopdHble Tesla. AHU3OTPONUS CBOMCTB
kpucta/ioB. Kugkve Kpuctasibl. CoBpeMeHHble MaTepuasbl. [liaBieHne U
KpUCTalIn3anus. Y eabHas Tena0Ta niasaeHus. Cy6auManusl.

YpaBHeHHe TeNJ0BOro 6asaHca.

TexHu4eckue yCTpOUCTBA U NIPAaKTUYECKOe IPUMEHEeHHEe: TUTPOMeTp U [ICUXPOMETD,
KaJJOpUMETP, TEeXHOJIOTUM TMOJIyYeHUsI COBpPEMEHHBbIX MaTepuhasjoB, B TOM YMCIe
HaHOMAaTepUaJoB, U HAHOTEXHOJIOTUH.

HemoHcmpayuu

CBolicTBa HaCBHILEHHBIX N1APOB.

KuneHue npu NoHM>KeHHOM /1aBJIEHUU.

Crioco6b1 M3MepeHUs BJAKHOCTH.

HabstoeHre HarpeBaHUA Y IJIaBJIeHUS KPUCTAIJIMYECKOTO BellecTBa.

JleMOHCTpaLysa KpUCTaJLJIOB.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

N3MepeHre OTHOCUTEJIBHOU BJIAXKHOCTH BO3/yXa.



Paszjges 4. Js1eKTpoAMHAMHUKA

Tema 1. Inekmpocmamuka

JyieKTpU3anua TeJs. JJIeKTpUYeCKUM 3apsAj. /JBa BUAA 3/1eKTPUYECKHUX 3aps/0B.
[IpOBOJHUKY, AUIJIEKTPUKU U IOJYINPOBOLHUKH. 3aKOH COXpPAHEHHUA 3JIEKTPUYECKOIro
3apqja.

BsaumogencrBrue 3apsafoB. 3akoH KysioHa. TodedyHbId 3/1€eKTpUYECKUH 3apsn.
JyeKTpuvecKoe MnoJie. HanpsaXEHHOCTb 3JIeKTPUYECKOro noJid. [IpyHnun cynepnosvuuu
3JIEKTPUYECKUX NoJied. IMHUU HalPSXKEHHOCTH 3JIEKTPUYECKOI0 MOJIA.

Pab6ora cun aznekTpoctaTudeckoro noJjsd. IloTeHuuan. PasHocTh NoOTeHIMaJoB.
[IpOBOJHUMKM ¥ [AU3JIEKTPUKU B 3JIEKTPOCTATUYECKOM TIoJie. /JluasieKTpruyeckas
NPOHULIAEMOCTb.

JnekTpoéMkocTb. KoHzaeHcaTOp. 3JJIEKTPOEMKOCTb IIJIOCKOTO KOHJeHcaTopa.
JHeprus 3aps»KeHHOro KOHJeHcaTopa.

Texnuyeckue yCTpOWCTBA M  IpaKTUYeCKOe I pUMeHeHHUe:  3JIeKTPOCKOI],
3JIeKTPOMETp,  3JIeKTpOCTaTHyecKass  3alljdTa, 3a3eMJIeHHe  3JIEKTPONpUOOpOB,
KOH/ZIeHCAaTOop, KONUPOBaJbHbIY anliapaT, CTPYUHbIA IPUHTEP.

JemoHcmpayuu

YCcTpONCTBO ¥ NPUHLMII e CTBUSA 3JIEKTPOMeTpa.

B3auMogenicTBYe Ha3/IeKTPU30BaHHBIX TeJl.

JJIeKTpUYeCKoe I10J1e 3apsKeHHbIX TeJl.

[IpOBOJHYKHU B 3J71IEKTPOCTATUYECKOM I10JI€.

JJIeKTpoCcTaTUYeCcKasd 3alUTa.

JN3JIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOI'O KOHJZeHCAaTopa OT IUIOLAAY IJIACTHUH,
pacCTOAHUA MeXAY HUMU U AU3JIeKTPUYECKOW IPOHULAEMOCTH.

JHeprus 3aps»KeHHOro KOHJeHcaTopa.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

M3mepeHue 3/1eKTPOEMKOCTH KOHEHCcaTOopa.

Tema 2. [locmosHHb1lI 31ekmpuydeckuill mok. Toku 8 pas/u4HbIX cpedax

JJIEKTpHUYECKUHN TOK. YC/I0BUA CyLeCTBOBAHUA 3JIEKTPUYECKOTro TOKa. UcTOYHUKHU
ToKa. Cusa Toka. [IocTOsHHBIN TOK.

Hanpsxenue. 3akoH OMa /1 y4yacTKa Lielnu.

JJIeKTpU4YeCKoe  CONPOTHUBJIEHHEe.  YJe/bHOe  CONPOTHUBJIEHHME  BellecTBa.
[TocnepoBaTesibHOE, IapaJ/ljie/IbHOE, CMELIaHHOe COeJMHeHHe IPOBOAHUKOB.

PaboTa anekTpuyeckoro Toka. 3akoH /lxkoynsa-JleHua. MoLHOCTb 3JIEKTPUYECKOTO
TOKa.

JJIeKTPOABUXKYILAsA CUJla U BHYTPEHHee CONPOTUBJIEHHE UCTOYHUKA TOKA. 3aKOH
Oma /141 oJIHOM (3aMKHYTOM) 3/1eKTpUYecKol nenu. KopoTkoe 3aMbIkaHMe.

JJIeKTpOHHAs NPOBOAUMOCTb TBEPJbIX MeTa/JIOB. 3aBUCHUMOCTb CONPOTUBJIEHUA
MeTaJ/lJIOB OT TeMIlepaTyphl. CBepXIPOBOJUMOCTD.

JJIeKTpUYECKUU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TY4YKOB.

[TonynpoBogHukHU. Co6CTBEHHAss U NMPUMeCHass NPOBOJAMMOCTb MOJyIPOBOAHUKOB.
CoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE IPUOOPHI.

JJIEKTpHUYECKUH TOK B PaCTBOPAxX M paclyiaBax 3J1eKTPOJIUTOB. JJIeKTPOJIUTUYeCKas
Jucconyanus. JJIeKTPOJIn3s.



JJIeKTpUYEeCKUN TOK B rasax. CaMOCTOATeJbHBIA U HECaMOCTOATEJbHbIN pa3psz.
Mouinus4. [lnasma.

TexHu4eckue yCcTpOMCTBA U NpPAKTUYECKOe NMPUMEHEeHHe: aMIlepMeTp, BOJbTMETD,
peocTaT, UICTOYHUKU TOKa, 3JIeKTpOHarpeBaTe/ibHble NPUOOPDI, 3J1eKTPOOCBETUTE/IbHbIE
npubopel, TepMOMEeTp CONPOTHBJIEHWS, BaKyyMHbId JAuO0J, TEePMHUCTOPbl U
dboTope3ncTopsl, NOJYyNPOBOJAHUKOBBIM M0/, TaJIbBaHHUKA.

JemoHcmpayuu

M3MepeHue cUJIbl TOKA U HANIPSX)KEHHUS.

3aBUCHMOCTb CONPOTHUBJIEHUS LIUIUHAPHUYECKUX IPOBOAHUKOB OT JJIMHBI, IJIOLAAU
NIOIIepevYHOro CeYeHUsl U MaTepHaJa.

CMelraHHOe coejJMHEHHEe IPOBOJHUKOB.

[IpaMoe  u3MepeHHe  3JNEKTPOABWXKyLed  cuiabl. KopoTkoe  3aMblkaHHe
raJlbBAHAU4YeCKOro 3JIeMeHTa U OLleHKa BHYTPEHHEero CONpOTHUBJIEHHS.

3aBUCHMOCTb CONNPOTHUBJIEHNUSA METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTD 3/1€EKTPOJIMTOB.

WckpoBoii pa3psaz ¥ IPOBOAUMOCTb BO3yXa.

O HOCTOPOHHSAA NPOBOAUMOCTD AUO/A.

Yuenuueckutl sakcnepumenm, nabopamopHsle pabomuwl

N3y4yeHne cMellaHHOTO COeJUHEHUS Pe3UCTOPOB.

M3MepeHre 3JIeKTPOABUKYLIEW CHJIbl HCTOYHUKA TOKa U €ro BHYTPEHHEero
CONPOTHBJIEHHUA.

HabstoneHue 3/1eKTposin3a.

MexxnpeaMeTHbIe CBA3U

U3ydeHne kypca ¢pu3nMku 6a30Boro ypoBHsd B 10 ksacce ocyuiecTB/seTcsa ¢ y4€TOM
coJiep>KaTeJIbHbIX MeXIpeJMeTHbIX CBA3ed € KypcaMu MaTeMaTHKH, OGHMOJIOTMH, XMMUH,
reorpaguy ¥ TEXHOJIOTUH.

MesxcnpedmemHble NOHAMUS, CBSI3aHHbIE C U3y4YeHUeM MeTO/I0B Hay4YHOI'0 NO3HAHUS:
siBJIeHVe, Hay4YHbIH (aKT, runoresa, Gusnveckas BeJUYHWHA, 3aKOH, TeOpUsl, HabJI0/leHN e,
3KCIEepUMEHT, MOJleJIMpOBaHUe, MO/Jleslb, U3MepPEHHUe.

Mamemamuka: pelleHHe CUCTeMbl YpaBHeHUH, JMHelHas ¢QyHKLMA, mnapabosa,
runep6boJsia, ux rpaduKud U CBOMCTBA, TPUTOHOMETpPUYECKUEe (PYHKLMUHU: CUHYC, KOCHUHYC,
TaHTeHC, KOTAHIeHC, OCHOBHOe€ TPUIOHOMETpHUYEeCKOe TOX/JeCTBO, BEKTOpbl U UX
NpPOEKLMHU HAa OCU KOOPAMHAT, CJI0XKEHUE BEKTOPOB.

Buosozua: MexaHuyeckoe [BHXXKeHUe B KHBOM mpupoge, Auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHMW3MOB (BUAbI TeMJoNepeJayl, TeINJOoBOe paBHOBECHE),
3JIeKTpUUYECKHe ABJIEHUS B )KUBOW IIPUPOJIE.

Xumus: [UCKpeTHOe CTpOeHHe BellecTBa, CTPOEHHEe aTOMOB U MOJIEKYJ, MOJb
BellleCTBa, MOJIAPHAsA Macca, TelJIOBble CBOMCTBA TBEPABIX TeJl, XUAKOCTEW W TasoB,
3JIeKTpHUUYeCKHe CBOMCTBA MeTaJ/lJIOB, 3JIEKTPOJIMTHYeCKas AU CCOL ALy, raJlbBaHUKa.

l'eozpagus: BAaXKHOCTD BO3/yXa, BETPbl, 6apoMeTp, TEpMOMETD.

TexHonozusa: npeobpa3oBaHUe [ABMKEHUH C HUCIOJb30BaHUEM MEXaHU3MOB, YUYET
TPeHUs B TeXHHUKe, NMOAIIMIHMUKH, UCIOJb30BaHHE 3aKOHA COXpPaHEHUSA HMIyJbCa B
TexHuKe (pakeTa, BOJOMET U [ipyrue), ABUraTe/lb BHYTPEHHEro CropaHusd, MapoBas
TypOUHa, 6LITOBON XOJIOAUJIBHUK, KOHAUIMOHED, TEXHOJOIMHU MOJIyYeHUs1 COBPEMEHHbIX
MaTepuasioB, B TOM 4HCJIe HAHOMATepHhaJioB, U HAaHOTEXHOJIOTUH, 3JIeKTpocTaTu4yecKas



3allHTa, 3a3eMJIeHue 3JIEKTPONpPUOOPOB, KCEPOKC, CTpyHHBIN HNPUHTED,
3JIeKTpOHarpeBaTe/ibHble MPUOOPHI, 3JIEKTPOOCBETUTEbHbIE TPHUOGOPHI, FaJIbBaHUKA.

11 KJIACC

Pasaen 4. J/1eKTpoAMHAMUKa

Tema 3. MacHumHoe nose. 31eKmpomMazHUMHAsA UHOYKYUsl

[locTossHHBIE MarHUTHL. B3auMoencTBre MOCTOAHHBIX MAarHUTOB. MarHuTHoOe MoJIe.
BekTop MarHWUTHOM HUHAYKUUHU. [IpUHLMN Ccynepno3vLUM MarHUTHBIX noJiei. JIMHUH
MarHUTHOM HWHAYKLMHU. KapThHa JIMHMUM MarHUTHOM MHAYKLUUU TMOJS MNOCTOSAHHBIX
MarHuTOB.

MarHuTHoe MnoJie NpOBOJHUKA C TOKOM. KapTHWHa JIMHUM UHAYKUUHM MarHUTHOTO
110JI JJIMHHOTO NPAMOro NPpOBOJAHUKA U 3aMKHYTOTO KOJIbLIEBOI'O IPOBOJAHUKA, KaTYIIKU
¢ TokoM. OnbIT ApcTesa. BsaumogencTBre NPOBOAHUKOB C TOKOM.

Cusia AMniepa, eé MoZy/1b U HallpaBJIeHUe.

Cuna JlopeHua, eé MOAyJib U HalpaB/ieHHe. /IBH>KeHHe 3apsKeHHOW YacCTHULbl B
OJJHOPOJIHOM MarHMTHOM noJie. Pa6oTa cuibl JlopeHuna.

fABieHVe 3JIeKTPOMAarHUTHOW UMHAYKLUUU. [[OTOK BeKTOpa MarHUTHOW WHAYKLUU.
JJIeKTPOABHKYILAsA CUJIa MHAYKL WU, 3aKOH 3JIeKTpOMariuTHoM nHAykuuu ®apages.

BuxpeBoe asieKTpuyeckoe mnoJie. JJeKTPOABMKYLLAsA CUJa UHAYKLIUN B IPOBOJHUKE,
ABWXKYyLIeMCs IIOCTYNAaTeJIbHO B OJHOPOJHOM MarHMTHOM II0JIe.

[IpaBuio JleHua.

WHAYKTUBHOCTD. ABnenue CaMOWHAYKLMH. JJIeKTPOABUKYyLI|ad cuiia
CaMOUHAYKIMH.

JHepryusa MarHUTHOTO I10JI KaTYLIKU C TOKOM.

JJIEKTPOMArHUTHOE IoJIe.

TexHUYecKHe YCTPOUCTBAa U MpPAKTHUYECKOe NMpPHUMEHEeHHUe: NMOCTOSHHblE MAarHHUTBI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEJIb, YCKOPUTEIU 3JIeMeHTapHbIX YacTHulL,
VH/JYKLMOHHAA Neyb.

JemoHcmpayuu

OneIT IpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.

JIMHUY UHAYKI WY MAarHUTHOTO MOJIS.

BsanmogencTBue ByX IPOBOSHUKOB C TOKOM.

Cuia AMnepa.

JevicTBue cuibl JlopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

fABieHUE 3JIeKTPOMAarHUTHOW UHAYKIUH.

[IpaBusio JleHua.

3aBUCHMOCTb 3JIEKTPOABUXKYIIEU CUJIBI HHAYKIHAU OT CKOPOCTU U3MEHEHUS
MarHMTHOI'O NIOTOKa.

ABneHue caMOUHAYKLIVH.

YueHuueckuti skcnepumenm, 1a60pamopHbsle pabombul

M3ydyeHre MarHUTHOIO M0JIA KaTYIIKH C TOKOM.

UccnepoBaHue 1eliCTBUA NOCTOSHHOTO MarHMTa Ha paMKy C TOKOM.

HccnenoBaHue IBJI€eHUSA 3JIEKTPOMarHMTHOM HHAYKIVH.



Pa3aen 5. Kosie6aHus 1 BOJIHBI

Tema 1. MexaHu4ecKue u 3,/1eKmpomazHUMHbsle Ko1e6aHus

KosnebatenbHas cuctema. CBoO0JHbIe MexaHUYeCKUe KoJiebaHus. [apMoHuYyeckue
KoJsiebanus. Ilepuoj, yactoTa, aMIIUTyAa U ¢pasa KoJsebaHuW. [Ipy’KMHHBIN MasTHUK.
MaTeMaThyeckuii MasATHUK. YpaBHeHHe TapMOHHWYeCKUX KoJiebaHUH. [IpeBpaleHue
JHepruu NpU rapMOHUYECKHUX KOoJIe6GaHUsAX.

Kosieb6aTenbHbli KOHTYpP. CBOGOIHBIE 3/IEKTPOMAarHUTHbIE KOJIEOAHUS B U/l€aIbHOM
KoJiebaTe/JIbHOM KOHType. AHa/lloThsl MeXJy MeXaHWYeCKMMU M 3JIeKTPOMarHUTHBIMU
koseb6aHusAMU. Popmysa ToMcoHa. 3aKOH COXpaHeHHWS SJHepPrUM B U/JleaJIbHOM
KoJiebaTe/JIbHOM KOHTYpe.

[IpencTaBieHrve 0 3aTyxaloUuMx KojebGaHUAX. BbIHyX/JeHHble MexXaHHU4YecKHhe
KoJiebaHusl. PesoHaHc. BbIHYK/leHHbIe 3/1eKTPOMarHUTHbIE KOJle6aHUs.

[lepeMeHHbId TOK. CUHYCOUJAJIbHBIA MepeMeHHbIM TOK. MOLHOCTb NepeMeHHOro
TOKa. AMIIMTY/JHOE U JeUCTBYIOlllee 3Ha4YeHHe CUJIbl TOKA U HAIPSXKeHHUS.

Tpancopmartop. IlpousBozacTBO, mnepefaya U MNoTpebJsieHHE 31EKTPUYECKON
3HEepruu. IJKOJIOTHUYeCKHe PHUCKU MpHU NPOU3BOACTBe 3JIeKTpo3Hepruu. KysbTypa
VCII0JIb30BAHUA 3JIeKTPOIHEPTUH B IOBCEJHEBHOU KHU3HH.

TexHu4eckue yCcTpoOMCTBA U NMpaKTHYeCKOe NMPUMEHEHHEe: 3JIeKTPUYeCKUH 3BOHOK,
reHepaTop llepeMeHHOr0 TOKa, JMHUH 3JIeKTponepesay.

JemoHcmpayuu

UccnenoBaHue mnapaMeTpoB  KoJiebaTeJbHOM  CHUCTEMbl (NPY>XUHHBIA — WJH
MaTeMaTU4YeCKU MassTHHUK).

HabutoeHue 3aTyxalolux KoiebaHu .

HUccnenoBaHue CBOMCTB BbIHYXK/eHHBIX KOJIe60aHU .

Ha6utoieHre pe3oHaHca.

CB0OOAHBbIE 3/IEKTPOMAarHUTHbIE KOJIe6aHUS.

Ocuu/iorpaMMbl  (3aBUCMMOCTH CHJIBI TOKA W HaIpspKeHUS OT BpeMeHM) AJs
3JIEKTPOMarHUTHBIX KOJIeGaHUM.

PesonaHc npu  mociefoBaTe/bHOM  COEJUHEHHMM  PE3UCTOPa,  KaTYyLIKU
VMHAYKTUBHOCTU U KOHJleHCaTopa.

Mogesb IMHUU 3JIeKTpoIlepejadHm.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

UccnenoBaHue 3aBUCUMOCTH NepUO/ia MasbIX KoJlebaHUH Ipy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl Irpy3sa.

UccnenoBaHue INepeMeHHOro TOKa B LeNU M3 NOC/AeL0BaTEeJbHO COeJUHEHHBIX
KOH/IeHCaTopa, KaTyIIKHA U pe3UCcTopa.

Tema 2. MexaHu4ecKue u 3/1eKmpomazHuUmHsvle 80/1Hbl

MexaHunyeckMe  BOJIHBL, ycJoBUa  pacnpocTpaHeHus. llepuon.  CkopocTb
pacnpocTpaHeHHUd U JJIMHA BOJIHBL [lonepedHsble ¥ NpoJo/ibHble BOHBL. UHTepdepeHnusa
Y f1udpakLysa MeXaHU4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. 'poMKOCTb 3ByKa. BbicoTa ToHa. TeM6p 3ByKa.

JJIeKTpOMarHuTHble BOJIHBL. YCJIO0BUS M3Jy4eHUSA 3J€KTPOMArHUTHBIX BOJIH.
BsaumHasa opueHTauuss BekTopoB E, B, V B 3jiekTpomMarHuTHOW BoJiHe. CBOMCTBa



3JIeKTPOMarHUTHBIX BOJIH: OTpakeHWe, IpeJOMJeHHe, MoJApu3anusd, AudpaxkLus,
uHTepdepeHLUsA. CKOPOCTb 3/1eKTPOMAarHUTHBIX BOJIH.

Illkasa 3JIeKTPOMarHUTHLIX BOJIH. [IpUMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U ObITY.

[IpyHIMIIBI paIMOCBA3U U TeJleBUAeHUd. Paarosiokanus.

JJIeKTPOMarHUTHOE 3arpsisHeHue OKpPY»Kalollel cpe/ibl.

TexHuyeckue yCcTpOMCTBA M  IpaKTU4YeCKOe IpPHUMEHeHHe: My3blIKaJbHble
VHCTPYMEHTBI, yJbTpPa3ByKoBasd [JUAarHoCTUKa B TeXHUKe U MeJUIMHe, pajap,
paJiMONIpUEMHUK, TeJIeBU30p, aHTeHHa, TesepoH, CBU-neusb.

HemoHcmpayuu

O6pa3oBaHMe U paclpocTpaHeHHe NTONepeYHbIX U PO/I0JIbHBIX BOJIH.

Kone6.toiieecs Tes10 Kak UCTOYHUK 3BYKa.

Hab6utoieHre oTpaXkeHUs U NIpesIoMJIeHUs] MeXaHU4eCKHUX BOJIH.

Ha6stoneHre nHTepdepeHIUU U AUPPAKIUU MEXaHUYEeCKUX BOJIH.

3BYKOBOM Pe30HAHC.

HabsroeHre cBA3M IPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIJIMTYJOW M 4acTOTOHU
KoJieOaHUH.

UccnenoBanve CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXKeHUe, IpeJIOMJIEHHE,
nosspusanys, Judpakus, UHTepdepeHUs.

Tema 3. Onmuka

['eomeTpuyeckas onTuka. [IpsaMosinHeliHOe pacpocTpaHeHHe CBeTa B OJHOPOJHOU
cpene. Jlyd cBeTa. ToueyHbI UCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbl OTpakeHUs cBeTa. [locTpoeHue H3006pakeHUHU B
IIJIOCKOM 3epKalJle.

[IpesiomsieHne cBeTa. 3aKOHblI NpeJiOMJIeHUs CBeTa. AGCOJIIOTHBIM IOKasaTesb
npesnomseHusd. IlosHoe BHyTpeHHee oTpaxeHHe. IlpefesbHBIA yros  IOJIHOTO
BHYTPEHHEro OTPaKeHHH.

Jucnepcus cBeta. Cl0XHBIN cocTaB 6esioro ceeTa. LiBer.

Cobuparwmue u pacceuBarwlde JUH3bl. ToHKasd JMH3a. POKyCHOe pacCTOsHUE U
onTHYecKass CUJIa TOHKOW JMH3blL. [locTpoeHue H306pakeHUMH B COOUpAKOIIUX U
paccerBarUUX JUH3ax. PopMyJia TOHKOH JIMH3bL. YBeJIMUeHHe, laBaeMoe JINH30M1.

[Ipesesibl IPUMEHUMOCTHU reOMEeTPUYECKON ONTHUKH.

BosiHoBas ontuka. MHTepdepeHuusa cBeta. KorepeHTHble HCTOYHUKU. YCJIOBUSA
HabJIloJleHUs] MaKCUMyMOB M MHUHMMYMOB B MHTepdepeHLHOHHON KapTHUHe OT JABYX
CMH}a3HbIX KOTepPEeHTHBIX HCTOYHUKOB.

JAudpakuua cBeta. [udpakyyvoHHas pelléTKa. YcJ0BUe HaOJIOJEHUS TJIaBHBIX
MaKCHUMYMOB P NaJleHWHU MOHOXPOMAaTHUUYEeCKOr0 cBeTa Ha AUPPAKLUOHHYIO PELIETKY.

[Tongapusanusa ceera.

TexHu4eckue yCTpoKWCTBa U NpaKTU4YeCKOe IPUMeHeHUe: 04KH, Jyna, ¢oToannapar,
IPOEKIIMOHHBIM anmnapaT, MUKPOCKOII, TeJIeCKOIl, BOJIOKOHHAsA ONTHKA, JUPpPaKLMOHHAs
peluéTKa, NoJAPOUL.

JemoHcmpayuu

[IpsaMo/IMHeHOe paclpoCTpaHeHKe, OTpaXKeHue U IpeJioMJieHre cBeTa. OnTU4YecKue
npUOOPHI.

[TonHOe BHyTpeHHee oTpakeHHWe. MoJiesib CBEeTOBOZA.



HccnenoBaHue CBOMCTB U300paXKeHUH B JIMH3aX.
Mosein MUKPOCKOIA, TeJIeCKOMa.

Ha6toneHre nHTepdepeHI MU CBETA.

Ha6stonenuve nudpakuuu cBeTa.

HabsroeHue fucnepcyu CBeTa.

[TosrydyeHHe crieKTpa C MOMOIIbIO TPU3MBI.
[TosydyeHue crieKTpa € MOMOULbI0 JUPPAKIIMOHHON PEIIETKHU.
Hab6usroieHre mosisipyu3aliu CBeTa.

YueHuueckuti skcnepumenm, 1a60pamopHbsle pabombul
M3MepeHHe Moka3aTesis MPeIOMJIEHUS CTEKIIA.
HccnepoBaHue CBOMCTB U300paXKeHUH B JIMH3aX.
HabstoneHue fucnepcuu cBeTa.

Pa3gen 6. OCHOBBI ciela/IbHOM TEOPUU OTHOCUTETbHOCTH
['paHUIbI TPUMEHUMMOCTU KJIACCUYECKOM MexaHUKU. [locTynaTel crnenuasbHOU
TEOPUU OTHOCUTEJNbHOCTU: HWHBAPUAHTHOCTb MOJYJS CKOPOCTH CBeTa B BaKyyMe,
NPUHLUI OTHOCUTEJbHOCTA JUHLITEHHA.
OTHOCUTENIBHOCTb OZJHOBPEMEHHOCTH. 3aMe/jJIeHMe BpeEMEHU U COKpallleHHUe JJIUHBI.
JHeprus U UMIYJIbC PeJATUBUCTCKON YaCTULLBIL.
CBsA3b MaCChI C 3HEPTUEN U UMITYJIbCOM PEeJIATUBUCTCKOU YaCTHUIbl. JHEPrUs MOKOS.

Pa3gen 7. KBanToBas ¢pusuka

Tema 1. 3n1emeHmuvl K8AHMOB0U ONMUKU

@®oTtoHbl. Popmysia [lnaHka cBsA3M 3Hepruu (GOTOHA C €ro 4YaCTOTOW. JHePrus u
UMIyJabc GOTOHA.

OTkpbiTHe W ucciaenoBanue ¢oToaddekra. OmbiTel A. . CTosieToBa. 3aKOHBI
dotoapdekTa. YpaBHeHue OIJWHIITeMHa a9 ¢oToaddekra. «KpacHas rpanuna»
dotoadpdekTa.

JlaBnenue cBeta. OnbiThl I1. H. Jlebenena.

XuMHYecKoe JleCTBUE CBETA.

TexHuueckue yCTpoWCTBA M  NpaKTU4YeCKoe TNpUMeHeHHe: (POTO3JEeMEHT,
boToAaTUHK, CO/THeUHast 6aTapesi, CBETOAUO/,

HemoHcmpayuu

®oT03ddeKT Ha ycTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnepoBaHuve 3aKOHOB BHelIHero ¢oToadpdekra.

CBeToauo/,.

CosiHeyHas 6aTapesl.

Tema 2. CmpoeHue amoma

Mogenr atoma TomcoHa. OmnbiThl Pe3epdoppa mno paccessHUI0O a -4acTHI.
[lnanetapHas mMoze b aToMa. [loctynatel bopa. U3nydyeHue u norJiomeHue GOTOHOB MPHU
nepexo/ie aToMa C OJJHOTO YPOBHS 3HEPruU Ha Apyrou. Bugel criekTpoB. ClieKTp ypoBHeHR
3Hepruy aToMa BoZopoJa.

BosiHOoBBIe cBoWcTBa d4actul. BosHbl e bpounsa. KopnyckysisipHO-BOJIHOBOU
JAyaJu3M.

CroHTaHHOE Y BBIHYXK/JEHHOE U3JIyYeHHE.



TexHu4yeckue yCTpONCTBA U INpPAaKTUYECKOe NPUMeHeHHe: CHeKTPaJbHbIM aHa/IU3
(cnekTpockon), Jla3ep, KBAaHTOBbIII KOMIBIOTED.

JemoHcmpayuu

Mopenb onbiTa Pesepdopaa.

Onpepesienye JJIMHBI BOJIHBI JIa3epa.

HabnroeHre 1MHeNYaThIX CIEKTPOB U3/1y4eHUS.

Jlazep.

Yuenuueckutl skcnepumenm, nabopamopHsle pabomuwl

Ha6utoieHre IMHeR4YaTOro CueKkTpa.

Tema 3. AmomHoe s0dpo

JKCIepUMEeHTBbl, [JOKa3blBaWIUe CJO0XKHOCTb CTpoeHUA Aapa. OTKpbeiTHe
paguoakTuBHOCTU. OnbIThl Pesepdopsa mo omnpefesieHHI0 cocTaBa paJUOaKTUBHOTO
usydyeHus. CBoiicTBa ajnbda-, 6eTa-, raMMa-u3JydyeHus. BausHue paZijuoakTUBHOCTHU Ha
’KMBble OpPraHU3MBbl.

OTkpbITHE IPOTOHA U HeWTpoHa. HykyioHHasa MoJenb a/pa ['elizen6epra-HMBaHeHKo.
3apsag aapa. MaccoBoe yucio aapa. U3oTonsl.

Anbda-pacnaZ. J/JeKTPOHHBIM KW NO3UTPOHHBIN 6GeTa-pacnaf. ['amMMa-usaydyeHue.
3aKOH paZjMOaKTUBHOIO pacnaza.

JHeprus CBsA3U HYKJIOHOB B sfpe. fxepHble cuibl. JlepekT Macchl sjpa.

AnepHble peakyuu. JlesieHre U CUHTES 47ep.

AnepHblil peakTop. TepMosiiepHblil cvHTe3. [Ipo6seMbl U NepCHeKTUBbI SAePHON
3HepreTUKU. JKOJIOTUYECKHE ACNIEKTHI /lepHOM IHEPTeTUKH.

JdsieMeHTapHble YacTULbl. OTKpbITHE TO3UTPOHA.

MeTozbl Ha6/II0JeHNSA U perucTpaL iy 3J1eMeHTapHbIX YaCcTULL.

dynaaMeHTa/lbHble B3aUMO/JeWCTBUSA. EAUHCTBO pu3nMyeCcKOl KapTUHBI MUpa.

TexHuyeckue ycTpoWCTBa U NpaKTUYeCKOe IPUMEHEHHe: [03UMeTp, KaMmepa
BusibcoHa, iiepHbIN peakTop, aToMHas 6oMba.

JemoHcmpayuu

C4éTYMK HOHUBUPYIOLHUX YACTHILL.

Yuenuueckuti skcnepumeHnm, 1a60pamopHule pabombl

HUccaepoBaHue TpekoB yacTul (110 roToBbIM poTorpadpusam).

Pa3gen 8. Js1eMeHTBI aCTPOHOMHH U ACTPOPU3UKH

JTanbl pas3sBUTHUA aACTPOHOMMHU. lIpUKJIafHOE U MHUPOBO33pEHYECKOe 3HaYeHue
aCTPOHOMHUHM.

Buj 3Bé3Horo He6a. Co3Be3/us, ipKue 3BE3/1bl, IJIAHEThI, UX BUAUMOE JBUXKEHHUE.

CoJsiHe4YHas cUCTeMa.

CosiHye. CosiHeYyHasAs akTUBHOCTb. UcTouyHUK 3Hepryuu CosiHI@ U 3BE34. 3BE3/bI, UX
OCHOBHbIE XapaKTepUCTUKU. [luarpaMMa «CHeKTpPaJIbHbIN KJIACC — CBETUMOCTb». 3BE3/1bl
IJIAaBHOM IOCJIEZ0BATEJbHOCTH. 3aBUCUMOCTDb «Macca — CBETUMOCTb» JIJIsl 3BE3/]] IJIaBHOH
N0CJelOBaTeJbHOCTU. BHyTpeHHee cTpoeHue 3BE3.. CoBpeMeHHble NpeJCTaBJIEHUSA O
MPOUCXOXAEHUU Y 3BOJIIOLMU CoTHIA U 3BE3 /. JTAlbl )KU3HU 3BE3 /.

Mueuynsiii [lyTe — Hawma anaktuka. [losoxeHue u gBuxkeHue CosHLa B ['anakTuKe.
Tunel rasiakTUK. PajioralakTUKU U KBas3apbl. Y€pHble AbIPHI B AZpax rajJakKTUK.



Bcenennas. Pacuiupenue BeceneHHoi. 3akoH Xa66.1a. Pasberanue rajiakTuk. Teopus
BoJsibioro B3pbiBa. Pes1MKTOBOE U3/TyYeHUe.

MacutabHas cTpykTypa BcesieHHON. MeTarasakTHKa.

HepewéHHble npo6ieMbl aCTPOHOMUH.

YueHuyeckue Haba0deHuUs1

HabGsofeHnsT HeBOOPY:KEHHBIM TIJIa30M C MCIOJIb30BAHHEM KOMIbIOTEPHBIX
NPUJIOKEHUH [J1s1 onpejiesieHUs M0JI0XKeHUsI HebeCHbIX 00'beKTOB Ha KOHKPETHYI0 AATy:
OCHOBHbIE co3Be3usd CeBepHOro NoJylapus U spKre 3BE3/bl.

Ha6utoneHus B Tesieckon JIyHbl, miiaHeT, MyiedHoro [1yTu.

060061mamniee NOBTOPeEHUE

Posib $U3UKK U aCTPOHOMHU B SKOHOMHUYECKOMH, TEXHOJIOTMYECKOM, COLMAJbHOU U
3THYeCKON cdepax [esATEeJbHOCTU 4YeJIOBEeKa, POJb U MeCTO PU3UKU U aCTPOHOMHUHU B
COBpeMEHHON Hay4YHOW KapTUHe MHpa, poJsib GU3UYecKOW Teopud B GOPMUPOBAHUHU
npejcTaB/ieHUl 0 GU3NYECKOW KapTHHE MHUpa, MECTO (PU3UYECKOM KapTUHbI MHpa B
0011eM psi/ly COBPEMEHHbIX eCTeCTBEHHO-HAY4YHbIX Npe/iCTaBJeHUH 0 IPUpPO/IE.

MexnpeaMeTHbIe CBA3H

N3ydeHne kypca ¢u3MKU 6a30BOro ypoBHS B 11 Ksacce ocyllecTB/sSETCS C yYETOM
COZlep>KaTeJIbHbIX MEXIpeAMETHBIX CBA3el C KypcaMU MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHU.

MedxcnpedmemHble NOHAAMUS1, CBSI3aHHbIE C KU3yYeHHEM METO/0B HAyYHOr 0 MO3HAHUS:
siIBJIeHUe, Hay4YHbIK $aKT, runoTesa, pusnyeckas BeJMYMHA, 3aKOH, TEOPHS, HAabJI0eHHe,
3KCIEePUMEHT, MOJIeJIMPOBAHUE, MOJleJib, U3MEPEHUE.

Mamemamuka: peluieHUe CUCTEMbl YpaBHEHUH, TpUroOHOMeTpUuecKhe QYHKILMU:
CMHYC, KOCHUHYC, TaHIeHC, KOTAaHIeHC, OCHOBHOE TPUTrOHOMETPUYECKOE TOXAECTBO,
BEKTOpbl M MX INpPOEKLUUHU Ha OCU KOOPAUHAT, CJOXKEHHEe BEeKTOpPOB, INpPOU3BOJAHbIE
3JleMeHTapHbIX QYHKIHWM, MPU3HAKU NMOJ00Us TPEyroJbHUKOB, ONpejesieHre MJOoIaAu
MJIOCKUX QUTYP U 06'bEMA Tel.

Buosiozus: aneKTpruyecKre siBJeHUs B )KUBOW MPUPOJE, KoslebaTe/bHble BUKEHUS B
KUBOM MPUPOJIEe, ONITUYECKHUE SIBJIEHUS B )KUBOU MPUPOJIE, AEWCTBUE PAaJAALlUU HA KUBbIE
OpraHU3MBl.

Xumusi: CTpoeHHue aTOMOB M MOJIEKYJI, KpUCTa/lJInyecKass CTPYKTypa TBEPJAbIX TelJ,
MeXaHU3Mbl 06pa30BaHUs KPUCTAJIMUECKON PelléTKH, CIeKTPabHbIN aHATHU3.

leocpagpus: MarHvWTHbIE MOJilOCa 3eMJIM, 3aJIeXKM MarHUTHBIX pyJZ, POTOChEMKA
3eMHOU NOBEPXHOCTH, Ipe/icKa3aHHUe 3eMJIeTPSCEHU M.

TexHon02usA:  NMHWM  3JIeKTpomepesady, TeHepaTop  MepeMeHHOTro  TOKa,
3JIEKTpOABUraTesb, UHAYKIMOHHAA Nleub, paZap, PaAUONpPUEMHUK, TeJeBU30p, aHTEHHa,
TesiedpoH, CBU-neyb, npoeKLIMOHHBIN annapaT, BOJIOKOHHAs ONTUKA, COJIHEYHAs1 6aTapes.



IIJTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O ObPA3OBAHHUA

OcBoeHune ydebHoro mnpegMera «®@PuU3UKa» Ha YpOBHeE CpeJHEro 0O6ILero
obpa3oBaHUsl (0a30BbIi ypPOBEHb) [AOJ/HKHO 00eCHeYuTb [JJOCTHXKEHUE CJeAYILUX
JINYHOCTHBIX, MeTaNnpeJMeTHbIX U IpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3yJIbTAaTOB.

JINMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yJbTaTbl OCBOEHUSA Yy4yebHOro mnpeameta «PHU3UKa» [OJHKHBI
OoTpakaTb  FOTOBHOCTb M CIOCOOHOCTb  OOYyYalLIUMXCAd  PYKOBOACTBOBATbCS
chOpMHUPOBAHHONW BHYTPEHHEW MO3WIiMeNd  JIMYHOCTH, CUCTEMOU  LI€HHOCTHBIX
OpHeHTal WM, NO3UTUBHBIX BHYTPEHHUX Y6eX/JeHUMH, COOTBETCTBYIOIUX TPAJAUIMOHHBIM
LJEeHHOCTSIM POCCHUMCKOr0o O0O0I1ecTBa, pacllMpeHHe >KU3HEHHOro ONbITa M ONbITa
JleITeJIbHOCTH B IIpoliecCe peaJu3allid OCHOBHBIX HalpaBJE€HUW BOCHUTATENbHOU
JleITeJIbHOCTH, B TOM YHUCJIe B YaCTH:

1) rpa>kaHCKOro BOCIMTAHUA:

CPOPMUPOBAHHOCTb TPaXKAAHCKOM IMO3ULMU O0Oydarouleroci Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIeHa POCCUHUCKOr0 00111eCTBa;

NpUHATHE TPaZAULMOHHBIX ob11eyesioBeYeCKUX TYMaHUCTHUYECKUX U
JleMOKpaTHUYeCKUX [IeHHOCTEN;

TOTOBHOCTb BE€CTU COBMECTHYIO [JeATeJbHOCTb B HHTepecax TIpaxJaHCKOro
0011leCcTBa, y4aCTBOBATh B CaMOYIpaBJeHUH B 06pa3oBaTe/IbHOM OpraHu3alyy;

yMeHHe B3aHMOJEeHCTBOBATb C COLMAJIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKLHMAMY M Ha3HaYeHUeM;

TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU [1eATeIbHOCTH;

2) NaTpUOTHUYECKOro BOCIMTAaHUA:

cpOpMHUPOBAHHOCTb POCCUMCKOM IPaXKJaHCKOM UJeHTUYHOCTH, IAaTPUOTHU3Ma;

[IeHHOCTHOEe OTHOILIeHHWe K TOCyJapCTBEHHbIM CHUMBOJIAaM, JOCTHXXEHUAM
POCCUMCKUX YUYEHBIX B 06/1aCTU GUSUKHU U TEXHUKH;

3) AYXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMS:

cpOpMHUPOBAHHOCTb HPABCTBEHHOT'0 CO3HAHMUS, 3TUUECKOI0 NIOBEIeHUS;

CIIOCOGHOCTh OLleHWBaThb CUTyalMl0 W NPUHHUMATh OCO3HAHHbIE pelleHMUs,
OPUEHTUPYACb HA MOpaJbHO-HPAaBCTBEHHble HOPMbl M LIEHHOCTH, B TOM 4YHC/JIe B
JedTeJIbHOCTU YYEHOrO;

OCO3HaHMe JIMYHOTO BKJa/ja B IOCTPOEHHE YCTOMYMBOTO Oy AyILero;

4) 3cTEeTUYECKOro BOCIIUTAHUA:

3CTeTUYeCKoe OTHOIIeHWe K MHUPY, BKJIKYasd 3CTEeTUKY HAy4HOro TBOpPYECTBa,
npucyiero Gusan4eckon HayKe;

5) TpyAoBOro BocnuTaHUs:

VMHTepec K pas3jM4HbIM cpepaM NpodecCUOHAJbHOU AeATeJbHOCTH, B TOM 4YHCJIe
CBSI3aHHBIM C QU3MKON M TEeXHUKOH, yMeHHe COBepllaTb OCO3HAHHBIM BbIOOp OyAyliel
npodeccuu U peaju30BbIBAaTb COOCTBEHHbIE )KU3HEHHbIE MJIaHbl;

FOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUI0 U CaM00OpPa30BaHUIO B 06/1aCTH GU3UKHU
Ha NPOTSXKEHUU BCeU XKHU3HU;



6) 3K0/JI0rM4YeCcKoro BOCIUTAHMA:

cPOPMUPOBAHHOCTD IKOJIOTUYECKOH KYJIbTYpbl, 0CO3HAHUE IJ100aJIbHOI'0 XapaKTepa
3K0JIOTMYeCKUX NpobJieM;

IJIAHUPOBaHHWE U OCYLeCTBJeHHWEe [EeWCTBUW B OKpPYXKawllel cpefle Ha OCHOBE
3HaHHUA LeJled YCTOWYMBOr0 pa3BUTHS YeJl0Be4YeCTBa;

paclipeHde ONbITa JeATeJbHOCTU 3KOJOTMYECKOM HamnpaBJeHHOCTU Ha OCHOBE
MMeIILUXCS 3HAHUH 110 QU3BUKE;

7) e HHOCTHU HayYHOr o IO3HAHMS:

cpOpPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY yPOBHIO
pa3BUTHS GU3UUECKON HAYKH;

OCO3HaHME LIEeHHOCTH HAay4YHOW JeATeJbHOCTH, TOTOBHOCTb B IpoLecce U3y4eHHs
bU3MKM  OCylecTBJATb  IPOEKTHYIO M  UCCIe[0BaTeJbCKYH  JeTeJbHOCTb
VH/AVBU/YAJIbHO U B TpYIIIeE.

METANPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHble YHUBEPCAJIbHbIE yYeOHble e CTBUS
ba3oBble jornyeckue JeincTBUA:

CaMOCTOATEJIbHO GOPMY/IMPOBATh U aKTyaJU3MpPOBaTh NpoO6JIeMy, pacCMaTpUBaTh
eé BCeCTOpOHHE;

onpeziesiAiTb LeJU JesATeJbHOCTH, 3aJlaBaTb MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHUS;

BBISIBJATb 3aKOHOMEPHOCTH U NPOTUBOpPEYUs] B paccMaTpUBaeMbIX (U3UYECKHUX
AIBJIEHUAX;

paspabaTbeiBaTh IJIaH pelleHUs MpobJieMbl C Y4YETOM aHa/Ju3a HMeUIUXCa
MaTepUaJIbHbIX U HEeMaTepUaJbHbIX peCypCOB;

BHOCUTb KOPPEKTUBBI B [leTeJbHOCTb, OL€HUBATh COOTBETCTBUE pe3yJbTAaTOB
1eJIIM, OLleHUBATb PUCKHU NTOCIECTBUH [eATeJIbHOCTH;

KOOpPZAUHUPOBATb U BBINOJHATH paboTy B YCJIOBUAX PeasbHOTO0, BUPTYaJbHOIO U
KOMOHWHHUPOBAHHOIO B3aUMO/IeHCTBUS;

pa3BUBaTb KpeaTUBHOE MbIIIJIEHUE NIPY PellleHUH »KU3HEHHBIX TPO6JIeM.

ba3soBble uccae0BaTe/IbCKUe JeiCTBUA:

BJaJleTh HAy4YHOM TEepMHUHOJIOTMeH, KJIIYEeBbIMH MOHATUSAMU U MeTOLaMHU
br3UYecKor HAyKH;

BJaZleTh HaBblKaMU Yy4eOHO-UCC/Ie[J0BaTeJbCKOM W NPOEKTHOM JAeATeJlbHOCTH B
06J1acT PU3UKH, CIOCOOGHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY IIOMCKY METO/I0B
pelleHUd 3a7ja4 PU3UYECKOTO COZepKaHUs, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [I03HAHUS;

BJaZleTb BHUJAMU [JeATeJbHOCTH IO IOJYYEeHHUI0O HOBOrO 3HAHHUA, €ro
VMHTepHpeTaluy, Ipeobpa3oBaHUI0 U IPUMEHEHUIO B PA3JIMYHbIX YUeOHbIX CUTYyalUsX, B
TOM YMCJIe IPU CO3/IaHUHN YUEOHbBIX TPOEKTOB B 00J1aCTU PU3UKY;

BBIABJIATD NIPUYHMHHO-CJIeICTBEHHbIE CBA3H U aKTyaJIU3UPOBaTh 33/ia4y, BbIIBUIaTh
TUIIOTe3y eé pelleHMs], HAXOAUTb apryMeHThI AJf J0Ka3aTeJlbCTBa CBOMX yTBEpPXKJeHUH,
3aJlaBaTh apaMeTpPbl U KPUTEPUH pelleHus;

aHaJIM3UpOBaTh MOJIyYeHHble B XO/ie pelleHUs 3aJadd pe3y/bTaTbl, KPUTHUYECKH
OLIEHUBATb UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSAX;



CTaBUTb M  GOpPMYJMpPOBaTb COOCTBEHHble 33aZladd B  00pa3oBaTeJbHOU
JlesITeJIbHOCTH, B TOM YHUCJIe IPU U3yYeHUU QU3UKY;

JlaBaTh OLleHKY HOBBIM CUTYalMsIM, OLleHUBaTb IPUOOPETEHHBIM ONBIT;

yMeTb T[EepPeHOCUTb 3HaHUS 1o ¢uU3MKe B  MNPAKTHYECKYyl0  006JacThb
KU3He/esATeJbHOCTH;

yMEeTb UHTETPUPOBATb 3HAHUS U3 PA3HBIX IPeMETHBIX 00/1aCTeH;

BbI/IBUTaTh HOBbIE U/IeH, Ipe/ijlaraTh OPUTMHA/IbHbIEe NOAXO/b] U pPelleHus;

CTaBUTb NPO6JIEMbI U 33/1a4H, A0MYCKAIOIHe aJIbTEPHATUBHbBIE peLleHUSI.

Pa6ora c uHpopmanueit:

BJIa/IETh HaBbIKaMU ToOJydeHUs HUHPoOpMauuu (GU3UYECKOro COJep>KaHUsl U3
VUCTOYHMKOB pa3HbIX THIIOB, CaMOCTOSITEJbHO OCYLeCTBJAATb IOWCK, aHaJIU3,
CUCTEeMaTHU3alMI0 W MHTepOpeTandi HWHPOpPMALUM pPa3JUYHBIX BHJAOB U GopM
npeJCTaBJeHUS;

OLIeHHUBATbh J0CTOBEPHOCTb MHPOpPMALUH;

MCI0JIb30BaTh Cpe/CcTBa MHPOPMALMOHHBIX U KOMMYHHUKAllMOHHbIX TEXHOJIOTUH B
pelIeHUH KOTHUTUBHbBIX, KOMMYHUKATUBHbBIX U OPTaHU3ALMOHHBIX 33/1a4 C COBJII0IEHUEM
TpebOBaHUM 3SPrOHOMHUKH, TeXHUKM 0e30MaCHOCTH, THUTHEHBl, pecypcocbepexeHus],
IPaBOBBIX U 3TUYECKUX HOPM, HOPM UHPOPMaLLMOHHOM 6€30MacCHOCTY;

C03/]aBaTb TEKCTbl GU3UYECKOr0 COJepKaHUs B pas3MYHbIX popMmaTax C y4ETOM
Ha3HayeHUs UHPOpPMALUM M LieJIeBOM ayJUTOpPUH, BbIOUpas ONTHUMaJbHyl GopMy
npe/iCTaBJeHUsl U BU3yaJlIU3al1H.

KoMMyHMKaTHBHbIEe YyHMBepCa/IbHbIEe y4eGHbIe AelCTBUA:

OCYIeCTBJIATh 00LIeH1e Ha YPOKax GU3NKU U BO BHEYPOUHOH 1eATeJIbHOCTH;

pacnosHaBaTh NPeANOChIIKY KOHQIMKTHBIX CUTyalUi U CMATr4aTb KOHQIUKTBHI;

Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOIO TOYKY 3PEHHUA C UCMOJIb30BaHUEM A3bIKOBBIX
CpeACTB;

NOHMMAaTb M MCIOJB30BaTh IMpeuMyllleCTBa KOMaHJHOM W HHAWBUAYAJIBHOU
paboThl;

BbIOUPATb TEMAaTUKY U MeTO/bl COBMECTHBIX JeICTBUM C Y4ETOM O6GLIMX UHTEPECOB
Y BO3MOXKHOCTEH KaXkJ,0T0 4JieHa KOJIJIEKTHBa;

IPUHUMATh LieJIM COBMECTHOM J1eITeJIbHOCTH, OPTraHU30BbIBATb U KOOPAUHUPOBATh
JLEeVCTBUS 110 e€ JOCTXKEHHUIO: COCTABJIATH IJIaH AEeUCTBUM, pacnpenessiTb POJU C YYETOM
MHEHUH YYaCTHUKOB, 06CYX/aThb pe3y/IbTaTbl COBMECTHOU paboThl;

OLleHMBAaTbh KayeCTBO CBOEro BKJIaZAd M KaXKJOr0 y4aCTHMKAa KOMaH/Jbl B 0OLIMH
pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHUSM;

npejasaraTb HOBble IPOEKThl, OLeHUBaTb MJeU C TO3ULUKM HOBU3HBI,
OPUTMHAJIbHOCTH, NPAKTU4Y€CKON 3HAYUMOCTH;

OCYIIEeCTBJIAATb MO3UTUBHOE CTpaTernyeckoe MoBeJieHHWe B pa3IMYHbIX CUTYyalHUAX,
IPOSABJIATh TBOPYECTBO U BOOOpakeHHe, ObITb UHULIUATUBHBIM.

PerynsTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA
CamoopraHusanus:
CaMOCTOATEIbHO OCYILeCTBJIATh 103HABATEJIbHYIO JeATeIbHOCTb B 06/1aCTH GU3UKU
Y aCTPOHOMMUH, BBISBJIATD IP0O6JIEMB], CTABUTb U GOPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;



CaMOCTOATEJIbHO COCTAaBJIATH IIJIaH pelleHUs PacY€THbIX M KadyeCTBEHHBIX 33jady,
IJIaH BBINIOJIHEHHUA [IPAKTUYEeCKOM pabOoThI C YYETOM UMEIIUXCA PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEM U NIPeANOYTEeHUH;

JlaBaTh OLEHKY HOBBIM CUTyalUsIM;

pacmMpsATb paMKH y4e6HOr0 IpejMeTa Ha OCHOBE JIMYHBIX IPeII0YTEeHUH;

JleJlaTb ~ OCO3HAaHHBIA  BbIOOpP, AapryMeHTHpPOBaTb €ero, OpaTb Ha cebd
OTBETCTBEHHOCTD 33 pelleHue;

OLleHUBATb NPUOOPETEHHBIN ONBIT;

crnoco6cTBOBaTb POPMHUPOBAHUIO U TPOSBJEHHUIO 3PYAULMU B 06JaCTH PU3UKY,
NOCTOSIHHO NOBBILIATh CBOM 06pa3oBaTebHbIN U KYJIbTYPHbBIA yPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHA/IbHBIA MHTEJ/JIEKT:

JlaBaTb OILIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B [eATeJbHOCTb,
OLIEHUBATb COOTBETCTBHE Pe3yJIbTaTOB LieJIsM;

BJa/leTh HaBbIKaMHU I103HaBaTeJbHOU pedJieKCUM KaK OCO3HAaHUS COBepllaeMbIX
JleMCTBUM U MBICIMTEJIbHBIX [IPOLECCOB, UX Pe3y/IbTaTOB U OCHOBAHUH;

UCII0JIb30BaTh NpPUEMBI pedJieKCUM /[JS OLEeHKH CUTyallud, BblOOpa BeEPHOIO
pelleHus;

yMeTb OLleHUBaTh PUCKH U CBOEBPEMEHHO IPUHHUMATh PelIeHUs 110 UX CHUXKEHUIO;

NpUHMMATh MOTHBBI M apryMeHThl JAPYrux TMpH aHajlM3e pe3yJbTaToB
JlesITeJIbHOCTY;

IPUHUMATBb cebs, TOHMMas CBOU HeLOCTAaTKHU U IOCTOMHCTBA;

IpUHMMaTh MOTHUBBI M apryMeHThl JApYruxXx TMpU aHa/lu3e pe3yJbTaTOB
JleITeJIbHOCTY;

IIpU3HABaTh CBOE IPaBO U NIPaBO APYTUX Ha OLIMOKHU.

B mnponecce JOCTHXKEHHUA JIMYHOCTHBIX pe3yJIbTAaTOB OCBOEHMUS NPOTrpPaMMbl IO
dur3suKe /11 YPOBHSA CpefHero obuiero 06pasoBaHus y 00y4aroLIMXCcsl COBEpPLIEHCTBYETCS
3MOLIMOHAJIbHBIN UHTEJIJIEKT, IpeAnoJaraloiinii cpopMUPOBAHHOCTD:

CaMOCO3HaHHs, BKJIOYAIOILEro CIOCOOGHOCTb MNOHMMATb CBOE 3MOLMOHAJBHOE
COCTOSIHME, BUJIETh HallpaBJeHUs pa3BUTHUSA COOCTBEHHOM 3MOLMOHANbHOU chephl, ObITh
yBEpEeHHBIM B cebe;

CaMOperyJIMpoBaHusl, BKJIIOYAKOLIEr0 CaMOKOHTpPOJIb, YMeHHe NPHUHUMATb
OTBETCTBEHHOCTb 3a CBOE NOBeJleHHe, CIIOCOOHOCTb aZlalTUPOBATHCA K IMOLMOHAIbHBIM
M3MeHEeHHUAM U NPOSBJAATb TMOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTpPEeHHeH MOTUBALMH, BK/IOYAKOILeN CTpeMJIeHHe K JJOCTUXKEHUIO L[eJIU U YCIIexy,
ONTUMHU3M, UHULJUAaTUBHOCTh, yMeHHe JIeICTBOBAThb UCXO/A U3 CBOUX BO3MOXKHOCTEH;

3MIIaTHM, BKJOYalOLled CIOCOOHOCTh NOHMMATb 3MOLHOHAJIBbHOE COCTOSIHUE
JIpyTUX, YYUTHIBAaTb €ro MpU OCYLIeCTBJEHHUU OOIeHHs, CIOCOOHOCTb K COYYBCTBUIO U
ColNepeXUBAHUIO;

COLlMAJIbHBIX HABBIKOB, BKJIIOYAKOUIMX CIOCOOHOCTb BBICTPAaMBaTh OTHOIIEHUA C
JPYTUMHU IO bMHU, 3a00TUThHCS, IPOABJATb MUHTEPEC U pa3peliaTb KOHPIUKTBHI.

INPEAMETHBIE PE3YJ/IbTATDI
K konHny obydyeHus B 10 Kjiacce npeJiMeTHble pe3y/ibTaTbl Ha 6a30BOM YpOBHE
JI0/KHBI OTPaXkaTb CPOPMHUPOBAHHOCTD Y 00YYaIOIUXCS YMEHUH:



JIeMOHCTPUpPOBaTb Ha NpUMepax poJb WU MecTo ¢GU3UKU B (GOPMHUPOBAHUHU
COBpEMEHHOW HAy4YHOM KapTHHbl MHpPA, B pPa3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUH, B IPAaKTUYEeCKOU AeATeJbHOCTH JII/JeH;

YYUTBIBaTh  pPaHULlbl NpPHUMEHEHUs  MU3yYeHHbIX (QU3HWYECKUX  MOJeJeu:
MaTepyasbHasg TO4YKa, HMHepLHaJbHasg CUCTeMa OTCYETa, abCOJIIOTHO TBEpJOEe TeJlo,
WeaJbHbIM Tra3, MOJEJM CTPOEeHUs Tra30B, XKUJKOCTEM U TBEPABIX TeJs, TOYEUYHbIH
3JIeKTPUYECKUH 3aps/ IpU pellleHUH PU3NYeCcKuX 3a/aY;

pacno3HaBaTb (GU3UYECKHe sBJeHUs (mpouecchl) U OOBIACHATH HUX HAa OCHOBE
3aKOHOB MeXaHHUKH, MOJIEKYJAPHO-KMHETUYEeCKOM TeOpHUH CTPOEHUA BelecTBa U
3JIEKTPOJMHAMUKH: paBHOMEpHOE M pPaBHOYCKOPEHHOe MNpPSMOJMHENHOE J[BWXEHUE,
CBOOOJHOe NaJieHue TeJl, JBWKEHHe [0 OKPY)KHOCTH, MHepLus, B3aHMOJeHCTBUe TelJ,
Andody3uns, OpOyYHOBCKOe JIBUKEHUE, CTPOEHHE XUJKOCTEW U TBEPABIX TeJ, U3MEHEHUE
06béMa Tesq NpU HarpeBaHWM (OXJaXAeHHM), TeIJIOBOe paBHOBecHe, HCIApeHUe,
KOH/JleHCcalys, NJIaBJIeHue, KPUCTa/JIM3alvs, KUIleHUe, BJAXXHOCTb BO3/yXa, OBbIIIEHHE
JlaBJIEHHUSA rasa NpHU ero HarpeBaHWHM B 3aKpBITOM COCyZie, CBAI3b MeXJy NapaMeTpaMHu
COCTOSIHMSA ra3a B U30Ipoleccax, 3JleKTpU3alLus TeJl, B3aUMOJeiCTBYe 3aps/10B;

ONUCBbIBAaTh MeXaHHUYeCKoe [BU)KeHUe, MCNoJb3ysd (QU3NYeCKHe BeJUYHHBI:
KOOpJZIMHATA, YTh, lepeMellleHUe, CKOPOCThb, YCKOPEHUEe, Macca TeJla, CUJla, UMIYJIbC Tea,
KUHeTHYecKasl JHeprus, NOTeHIMaJbHas SHeprus, MexaHu4eckas paboTa, MexaHu4ecKas
MOIHOCTb; NPU ONMCAaHUU NPABUJBHO TPAaKTOBaTb GU3MYECKUH CMBICJ HCIO0JIb3YeMbIX
BeJIMYMH, UX 0003HAuYeHUs] W eJMHHULbl, HaXOAUTb (GOpPMYyJbl, CBA3bIBAIOIIUE JAHHYIO
dU3MYeCcKy0 BeJIMYUHY C APYTUMU BeJIMYNHAMY;

ONMCBHIBATh U3y4YEeHHbIe TEIJIOBble CBOMCTBA TeJ W TEIJIOBbIE SBJIEHUSA, UCIOJIb3YS
du3nyeckre BeJIMYMHBI: JlaBJleHUe ra3a, TeMIepaTypa, CpefHAs KUHeTU4ecKass IHeprus
Xa0THYECKOI0 IBMXKEeHHUS MOJIeKYJI, CpeJHEKBaApaTHYHAA CKOPOCTb MOJIEKYJI, KOJINYEeCTBO
TEeIJIOThI, BHYTPEHHsl 3Heprus, paboTa rasa, Ko3$UIMEHT I[0Je3HOro JelCTBUS
TENJIOBOTO JBUraTesis; MPU ONHWCAaHUM NPABUJIbHO TPAKTOBAaTb (QU3UYECKUU CMBICI
UCIOJIb3yeMbIX BeJMYMH, HUX OOO3HAYeHUs M eJUWHMIBb], HaXOAUTb (OPMYJIbI,
CBA3bIBAKOILME JaHHYI0 QU3NYECKYI0 BeJIUYMHY C PYTUMHU BeJIMYUHAM;

ONMUCbIBAaTh H3y4YeHHbIe 3JIeKTPUYEeCKHe CBOMCTBA BellleCTBA U 3JIEKTpUYECKHe
daBJieHUs1 (mpolecchbl), HCNOAb3ys ¢GU3UUYECKHMEe BeJWYUHbI: 3JIEKTPUYECKUUM 3apsf,
3JIEKTpHUUYECKOoe Io0Jie, HapSXKEHHOCTb M0JIs, NMOTEeHIMasl, Pa3HOCTb NMOTEHLHUAJIOB; MpHU
ONMMCAaHUU MNPaBUJIBHO TPAKTOBaTh (QU3UYECKUW CMBICJ MCHOJIb3yeMbIX BeJWYHUH, UX
0603HaYeHUs1 U eAUHUIbI; YKa3blBaTb (GOpMyJibl, CBA3bIBAIOLIME JAHHYI0 (PU3UYECKYIO
BeJIMYMHY C [PyTUMU BeJINYMHAMU;

aHaJIM3MpOBaTh PU3UYECKHUe NTPOLECCHl U ABJIEHUS, UCN0JIb3ys PU3nyecKre 3aKOHBI
M NPUHLMNOBL: 3aKOH BceMupHoro taroteHud, [, II u III 3akoHsl HbloOTOHa, 3aKoH
COXpaHeHHUs MeXaHWYeCKOM 3SHeprud, 3aKOH COXpaHeHUSA HWMIYJbCa, NPUHLMI
CyllepHO3ULIMM CWJI, NPUHLUUI pPaBHONpPAaBUSA HUHEPLUAJbHBIX CHUCTEM OTCYETa,
MOJIEKYJIAPDHO-KUHETUYECKYl0 TEeOpHI0 CTPOEHHUd BellecTBa, ra3oBble 3aKOHBI, CBA3b
Cpe/lHell KWHETHWYeCKOM SHEepPruu TEeMJIOBOTrO JBIIXKEHUSI MOJIEKYyJl C abCOJIIOTHOU
TeMIlepaTypoH, NepBbld 3aKOH TEePMOJAWHAMHUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUYEeCKOro
3apafa, 3akoH KysioHa, mpu 3TOM pas/iuyaTh CJA0BECHYH (QOPMYJIMPOBKY 3aKOHA, ero
MaTeMaTH4yecKoe BblpaykeHue U ycl10Bus (rpaHulbl, 06J1aCTU) IPUMEHUMOCTH;



OOBSACHATb OCHOBHbIE NPUHLMUINBI JeHCTBUS MallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3/inyaTh yCJA0BUSA UX 6€30MaCHOTO UCII0JIb30BAHUS B IOBCEHEBHOM KU3HU;

BBINOJIHATD 3KCIIEPUMEHTBHI 110 MCCIe0BaHUI0 GU3NYECKUX BJIEHUIN U NMPOLECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX M KOCBEHHBIX W3MepeHWH, NpU 3TOoM (OpMyJUpPOBaTh
npobsieMy/3aiauyy M TUNOTe3y Yy4eOHOTO 3KCIepMMEHTa, COOMpaTb YCTaHOBKY U3
Ipe/JIO)KeHHOr 0 060Pyl0BaHUs, IPOBOJUTH ONBIT U GOPMYJIMPOBATh BBIBOJbI;

OCYILLeCTBJIAATb NPSIMble U KOCBEHHbIe M3MepeHHs PU3UYeCKHX BeJIMYUH, IPU 3TOM
BbIOMpATh ONTHMMaJbHbIM CIOCOO6 HW3MepeHUs U MCIO0Jb30BaTh W3BECTHbIE METO/bl
OLEHKM NOTPELIHOCTEN U3MEPEHU;

yccel0BaTh 3aBUCMMOCTH MeXAy PU3UYeCKMMU BeJIMYMHAMHU C UCHOJIb30BaHUEM
NpsIMBIX U3MEPEeHUH, IPU 3TOM KOHCTPYHPOBATb YCTaHOBKY, GUKCUPOBATb pe3y/bTaThbl
NOJIy4eHHOW 3aBUCHMOCTH (QU3UYECKUX BEJUYMH B BUJE TabJUL, U rpadUKOB, JieaTb
BBIBO/IbI 110 pe3yJIbTaTaM UCCJIeZJOBAHHUS;

cobJirolaTh NpaBuJia 6€30MacHOro TpyZa Npu NpoBeJleHUHU UCCIeJOBAaHUN B paMKax
y4ebHOro 3KCHepHMeHTa, Yy4eOHO-UCCIe/J0BaTeNbCKOW M NPOEKTHOW JeATeJbHOCTH C
M CII0JIb30BaHHMEM U3MepPUTEJIbHBIX YCTPOMCTB U JIabOpPaTOPHOTO 060pyA0BaHKS;

pemaTb pacyéTHble 33Ja4d C BHO 3aJaHHOM (U3UYeCKON MO/JiesIbl0, UCIOJIb3ys
du3Myeckre 3aKOHbl M NPUHLMIBI, HAa OCHOBe aHaJjiM3a YCJOBUSA 3a/ladd BbIOHMPAThb
dur3nyecKyo Mojesb, BblAeaATh GU3NUecKre BeJIMYMHbl U GOPMYJibl, HE0OXOAUMBIE AJ151
eé pelleHMs], NPOBOJAUTb PACYEThl U OLlEHWBATb PeaJbHOCTb IOJIYYEHHOIO 3HAayeHHUs
br3UYeCcKol BeJUYHUHBI;

pellaTb KayeCTBEHHble 3aJjlauyM: BBbICTPAUBaTbhb JIOTUYECKHM HENPOTHUBOPEYUBYIO
1Ie[T0YKy pacCyK/JleHUH C ONIOpOoX Ha U3yUeHHble 3aKOHbI, 3aKOHOMEPHOCTHU U GHU3UYeCKHe
SIBJIEHUS;

MCIO0JIb30BaTh NpH pelleHUM Y4eOHBbIX 3aJad COBpeMeHHble MH(OpMalMOHHbIE
TEXHOJIOTUHU JIJ1S IOUCKA, CTPYKTYPUPOBaHUsA, UHTepIIpeTaLUu U NIpe/iCTaBIeHUs y4eOHOH
U HAy4yHO-NONYJAPHOW HWHPOpPMalMM, IMOJY4eHHOM U3 pasjUYHbIX HCTOYHUKOB,
KPUTHYECKH aHA/JIM3MPOBaTh NoJy4aeMyo HHGOpMaIHIo;

IPUBOJUTHL IpPUMepbl BKJaJa POCCUHCKUX W 3apyOeXHbIX Y4YEHBIX-QU3HMKOB B
pa3BUTHE HAYKH, 0O'bSICHEHME NPOLLECCOB OKPYXKalollero MUpa, B pa3BUTHe TEXHUKU U
TEXHOJIOTUY;

MCI0JIb30BaTh TeopeTHYeCKHe 3HaHHWA N0 (Pu3MKe B MOBCEJHEBHOM XU3HU AJIA
obecrieueHuss 0e30MaCHOCTA MNpH OOpalleHUHu ¢ NOpubopaMd U TEXHUYECKUMU
yCTPOMCTBaMH, JJiI1 COXpaHeHUsl 3/0pOBbsl U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTo
NOBeZleHUsl B OKpY>Kalolllel cpejie;

paboTaTh B Ipyllle C BbINOJHEHWEM Pa3/IMYHBIX COLIMAJIbHBIX POJiel, JIaHUPOBaTh
paboTy rpynnbl, panyMoHaJbHO paclpefensaTb 00f3aHHOCTM U  IJIAHUPOBAThb
JleITeJIbHOCTb B HEeCTAaHAAPTHBIX CUTYaLUsAX, a/leKBAaTHO OLLlEHUBATb BKJIAJ KaXJOro U3
Y4aCTHUKOB I'PYIIBI B pellleH’e paccMaTpUBaeMoOM Npo6JeMbl.

K koHny obyyeHuss B 11 Kjacce npejMeTHble pe3ysbTaTbl Ha 6a30BOM YpOBHe
JLOJDKHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00Y4YaIOIIUXCA YMEHUH:

JIeMOHCTPUpPOBaTb Ha NpHUMepax poJb WU MecTo GU3UKU B (GOPMHUPOBAHUHU
COBpEMEHHOW HAay4YHOM KapTHHbl MHPA, B PpPa3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B INPAKTUYECKOM [JeATeJbHOCTH JIIOJEeH, LeJOCTHOCTb U €eJUHCTBO
du3nveckor KapTUHbI MUPA;



YUYUTBIBAaTh I'PaHUIbl NPHMEHEHUs] M3YyYeHHBbIX PU3MYECKUX MoJiesiell: TOYeYHbIN
3JIEKTPUYECKUM 3aps/, Jiyd CBeTa, TOUEYHbI HCTOYHUK CBETA, si/lepHasi MOJesb aToMa,
HYKJIOHHasl MO/ZieJ1b aTOMHOT0 s1/jpa PY pelleHUH PU3NYeCcKUX 3a4ay;

pacno3HaBaTh (Gu3UYeCKHe sBJeHUs (mpouecchl) U OOBACHATH HUX HAa OCHOBE
3aKOHOB 3JIEKTPOJAWHAMHKU M KBAaHTOBOW QU3MKU: 3JeKTpUYyecKas NPOBOAUMOCTD,
TEINJIOBOE, CBETOBOE, XWMHUYECKOE, MarHUTHOe [JeWCTBUS TOKa, B3aUMOJENCTBHUE
MarHuTOB, 3JIeKTPOMarHuTHasd MUHAYKLHMSA, JelcTBUe MarHUTHOTO 10J1S Ha NMPOBOJHUK C
TOKOM U JIBMIXKYLIMKCS 3apsif, 3JIEKTPOMAarHUTHbIE KOJie6aHUsS U BOJIHBI, IPSIMOJIMHEWHOE
pacnpocTpaHeHHe CBeTa, OTpaXkeHWe, NpeJsioMJieHUe, HUHTepdpepeHuusa, Audpakuus U
noJispu3anus CBeTa, AUcCHepcUsi cBeTa, GoToaseKTpuueckuil 3adpdekt (doTtoadpdekr),
CBETOBOE /[laBJleHUe, BO3HMKHOBEHHe JIMHEH4YaToro CHeKTpa aToMa BOJOPO/Ja,
eCTeCTBEHHasl U UCKYCCTBEHHAsl paIMOAKTUBHOCTb;

ONUCBbIBATh H3y4YeHHble CBONCTBA BellleCTBA (3/IeKTpUYeCKHe, MarHUTHBIE,
ONTHYECKHE, 3JIEKTPUUYECKYI0 MNPOBOJAMMOCTb Pa3/JIMYHBbIX CPeJ) U 3JeKTPOMarHUTHbIE
siBJIeHUs (IpOLecchl), UCNOJb3ysd PpU3NYeCKHe BeJUYMHbBI: 3JIeKTPUYECKUH 3apsj, cuia
TOKa, 9JJIEKTPUYECKOe HaNpsDKEeHWE, 3JIEKTPUYECKOoe CONpPOTHUBJIEHHE, Pa3HOCTH
IOTeHIMAJIOB, 3JIEKTPOJBWXKYIlas CU/a, paboTa TOKa, UHAYKIMS MarHMTHOTO M0JisA, CHJIa
Amnepa, cuna JlopeHUa, HWHAYKTUBHOCTb KaTyIIKH, OJHEPrusl 3JIEKTPUYECKOTO U
MarHUTHOIO TOJIeH, IepuoJ, U YacToTa KoJebaHUU B KojiebaTeJIbHOM KOHTYpe, 3apsj U
cuja TOKa B Ipolecce TapMOHHWYECKUX 3JIEKTPOMArHUTHBIX KoJiebaHUH, (POKycHoe
paccTosiHMe W ONTUYecKass CuJa JIMH3bl, NpPU ONMCAaHUM NPaBUJIBHO TPAaKTOBaThb
bU3UYEeCKUI CMBIC/ UCNOJIb3yEeMbIX BEJWYMH, UX 0003HAYEHUS U eJUHMUIIbI, YKa3bIBaTh
bopMyJibl, CBA3BIBaIOIIME JaHHYI0 QU3NYECKYI0 BeJIUUHUHY C APYTUMU BeJIMYMHAMY;

OMUCBIBATh U3y4YeHHble KBAHTOBbIE SIBJIEHUS U MPOLLECCHI, UCMOJb3ysl PHU3UUeCKHe
BeJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, IHEPIus
¥ uMnyJsbC GOTOHA, IepPUOJ NOJIypacnajia, IHepryus CBA3U aTOMHBIX f/iep, IPU ONHUCAHUU
IPaBUJIbHO TPAKTOBATh PU3NYECKUN CMBICJ UCNOJIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U
eJMHULbl, yKa3blBaTb (OpMyJibl, CBA3bIBalOllUe JaHHYIO (QU3NYECKYyl0 BeJUYUHY C
JIPYTUMU BeJIMUMHAMH, BBIYUCASATD 3Ha4eHHe PU3NIeCKO BEJTUIMHBI;

aHa/IM3MPOBaTh PU3UYECKHUe NIPOLECCHl U ABJIEHUS, UCN0JIb3ys PU3nyecKre 3aKOHBI
Y NPUHIUIBL 3akoH OMa, 3aKOHBI MOCAE40BATEJbHOTO W NMapasieJIbHOTO COeJUHEHUSs
IPOBOAHUKOB, 3aKoH /lxoyssa-JleHlla, 3aKOH 3JIeKTPOMarHUTHOW MHJIAYKLIMUH, 3aKOH
NpSIMOJIMHEMHOTO paclpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXKEHUsI CBeTa, 3aKOHbI
npeJiOMJIeHUs1 CBeTa, ypaBHeHHWe IJWHIITeHHa A1 $oTo3ddekTa, 3aKOH COXpaHEHUs
JHEpPruM, 3aKOH COXpaHEeHHUs HMIYJIbCa, 3aKOH COXpPAaHEHUs 3JEKTPUYECKOTO 3apsja,
3aKOH COXpaHeHHs MacCOBOI'0 4YMCJ/a, NOCTyJaThl bopa, 3aK0OH paZiu0aKTUBHOIO pacnaja,
Ipyd 3TOM pas3jvMyaTb CJAOBeCHY0 (GOPMYJUMPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe
BbIpa)KeHUe U yc10BUsA (rpaHULbl, 06J1aCTH) IPUMEHUMOCTH;

onpeJiesiATh HaNpaB/eHHe BEKTOpa WHAYKLHMM MarHUTHOTO MOJIsi MPOBOJHHUKA C
TOKOM, CHJIbl AMIIepa U cuJibl JlopeHLa;

CTPOUTb M ONUCHIBATh HW300pakKeHHe, CO3JaBaeMoe IJIOCKUM 3epKajoM, TOHKOU
JIUH30U;

BBINOJIHATD 3KCIIEPUMEHTHI 110 UCCAeJ0BaHUI0 GU3NYECKUX SIBJIEHUN U MPOLECCOB C
UCIO0JIb30BaHMEM INPSIMBIX M KOCBEHHBIX WM3MepeHUW: INpU 3TOoM (OpMyIMpoBaTh



npo6seMy/3azadyy M THUIOTe3y Yy4eOHOro I3KCIepUMEeHTa, COoOUpaTh YCTAaHOBKY U3
npeJJi0’)KeHHOTro 060py/I0BaHHUs, MPOBOAUTH ONBIT U GOPMYJIMPOBATH BHIBO/bI;

OCYIIEeCTBJIATh NpPsSIMble U KOCBEHHbIe U3MepeHUs] GU3NYeCKUX BEJUYHUH, IPHU 3TOM
BbIOMpPATh ONTHUMaJbHbI CHOCOO M3MEpPEHUSI M HCIO0JIb30BaTb U3BECTHbIE METO/IbI
OLEHKM NOTPELIHOCTEN U3MEPEHU;

MCC/Ie[JoBaTh 3aBUCUMOCTH (U3UYECKHUX BEJUYUMH C HCHOJb30BAaHUEM MPSIMbIX
M3MepeHU: NpU 3TOM KOHCTPYUPOBAaTb YCTAHOBKY, (UKCHpPOBATb pe3yJbTaThbl
NOJIy4eHHOW 3aBUCMMOCTU (QU3UYECKHUX BEJUYHMH B BUJE TabauL, U rpaduKoB, AesaThb
BBIBO/IbI 110 pe3yJibTaTaM MCCIe0BaHUS;

cobJ10/1aTh MpaBU/ia 6€30NacHOro TPyAa NpU NPOBeJeHUHU UCCAeJOBAaHUN B paMKax
y4eOHOIro 3KCIIePUMEHTA, y4eOHO-UCC/Ie[,0BaTebCKOM W MPOEKTHOW [esITeJIbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEJbHBIX YCTPOUCTB U J1ab0paTOPHOr0 060py0BaHUS;

peliaTh pacyéTHble 33Jlaud C SIBHO 3a/laHHON QuU3UYecKOW MO/ieJblo, HUCIO0JIb3ys
dusnyeckre 3aKOHbl WM TNPUHLUIBI, HA OCHOBE aHaJiM3a yCJA0BUs 3aJladyd BbIOUpATh
dU3MYeCKy0 Mojiesib, BbIJeNsATh GU3nyecKre BeJUUUHbl U GOpMYyJibl, HEOOXOAUMbIe /ISl
eé pellleHUs], MPOBOJAUTh PaCYETbl U OLEHUBATb PEAJbHOCTb MOJYYEHHOTO 3HA4YeHUs
dU3nMYeCcKOr BeJIMYHHBI;

pellaTh KayeCTBEHHble 3aJayd: BBICTpauBaTh JIOTUYECKH HENPOTUBOPEYUBYIO
LIeNOYKY paccykAeHUN C 0NOpPOM Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PpU3HUUeCKUe
SIBJIEHUS;

HCII0JIb30BaTh MpPU pelleHUH y4eOHbIX 3aJay COBpeMeHHble HH(pOpMaLUOHHbIE
TEXHOJIOTHUHM JJIs1 IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALIMU U TIPeJICTaBIEeHUsI y1eOHON
M HAy4YyHO-NOMyJSApHOW HMHPOpPMAlMM, TMOJYYEeHHOM W3 pas3jUYHbIX MCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh NoJiydaeMyto MHGOpMaIvio;

O00bACHATh NPUHLMIbI JeNCTBHUS MallUH, NPUOGOPOB U TEXHUYECKUX YCTPOMCTB,
pas/iMyaTh YCJA0BUS UX 6€30MaCHOI0 UCN0JIb30BaHHUS B IOBCEJHEBHOM KHU3HU;

NPUBOAUTHL MNpPHUMeEPbl BKJI3JA POCCUUCKUX W 3apyOexHbIX YYEHBIX-QU3UKOB B
pa3BUTHE HAyKH, B 00'bsICHEHHE MPOLECCOB OKPYKAIOILEro MUpa, B pa3BUTUE TEXHUKHU U
TEXHOJIOTUY;

HCII0JIb30BaTh TeOpeTHUYecKUe 3HaHUA Mo (PU3MKe B MOBCEJHEBHOM KU3HU MJIs
obecrieueHuss 0e30MaCHOCTA MNpH OOpalleHUHu C NOpubopaMd U TEXHUYECKUMU
YCTPOMCTBAMH, [Jis1 COXpPaHEHHUs 3J0pOBbsi WU COOJIOJIEeHHS] HOPM 3KOJIOTUYECKOTO
NOBeJIEHUs] B OKpY»Kaloleil cpefe;

paboTaTh B IpyIIe C BbINMOJHEHHEM Pa3/IMYHbIX COLUAJIbHBIX POJIeH, IJIaHUPOBATh
paboTy Trpynibl, palUOHaJIbHO pacnpezeysiTb 00S3aHHOCTH UM [JAHUPOBATh
JleITeJIbHOCTb B HECTaHJAPTHBIX CUTyalUsX, aleKBaTHO OLeHWBATh BKJIAJ KaXKJ0ro U3
Y4aCTHUKOB I'PYyNIibl B pellleHHe paccMaTPpUBaeMOM Npo6JIeMBI.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosinyecTBo 4acos JJIeKTpOHHbIE
HaumMeHOBaHuUe pa3jesioB M TEM (zudposbie)
Nen/m KouTtposibHble [IpakTHYecKue
NMporpaMmbl Bcero oOpa3oBaTeJ/ibHbIE
pa6oThl pa6oThl
pecypcsl
Pasgen 1. PU3UKA U METO/Ibl HAYYHOTI'O IIO3HAHUA
11 ®u3uKa U METOAbI HAYYHOTO ) bubauoteka [JOK
' NO03HaHUSA https://m.edsoo.ru/7f41bf72
HToro no pasaeny 2
Paspen 2. MEXAHUKA
2.1 Kunemartuka 5 Buamorexa LlOK
' https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
2.2 7
Autamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUs B MEXaHUKEe 6 1 1 Bubmorera LOK
' P https://m.edsoo.ru/7f41bf72
HToro no pasaeny 18
Pasgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISPHO- 9 1 BbubanoTeka LIOK
' KHHETHUYECKON TeOpHUH https://m.edsoo.ru/7f41bf72
bubaunoreka LIOK
3.2 0 10 1
CHOBLI TEPHMOAMHAMHKM https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSA BelleCTBa. c bubaunoreka [JOK
' da3z0Bble EPexo/bl https://m.edsoo.ru/7f41bf72




HToro no pasgeny

24

Pasgen 4. 3JIEKTPOAUMHAMUKA

4.1 JJieKTpoCcTaTUKaA 10 Bubmorera LOK
' P https://m.edsoo.ru/7f41bf72
49 [ToCcTOSAHHBIN 3/7IEKTPUYECKUH TOK. 12 bubauoteka [JOK
' Toku B pas/IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
HToro no paszgeny 22
Pe3epBHOEe BpeMd 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

KosinyectBo 4acos JJIeKTpOHHbIE
Ne HauMeHOBaHuUe pa3jesioB U TeEM (zudposbie)
KonTposbHblie IIpakTHyeckue
n/n NporpaMmbl Bcero oOpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypcsl
Pasgen 1. 3JIEKTPOAUHAMHUKA
11 MarHuTHOe nouJie. 11 1 3 bubanoreka LIOK
' JdJIeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/7f41c97c
HToro no paszgeny 11
Paspgen 2. KOJIEBAHUA U BOJIHbBI
21 MexaHu4YecKHe U 9 1 bub6anoTteka [JOK
' 3JIEKTPOMarHUTHbIE KOJIeOaHUS https://m.edsoo.ru/7f41c97c
22 MexaHu4YecKHe U 5 1 bu6anoTteka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubaunoreka LIOK
2.3 0 10 3
i https://m.edsoo.ru/7f41c97c
HToro no paszgeny 24
Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU
31 OCHOBBI cIel|MaJIbHOW TEOPUH 4 1 bubaunoreka [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
HToro no pasaeny 4
Pa3gen 4. KBAHTOBAA ®HU3UKA
bu6 OK
4.1 JJieMeHTbl KBAHTOBOM ONTHUKHU 6 nomorexa L

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




4.2 CTpoeHHe aToMa 4 bubanoreka LIOK
. TpPOEHHE aTOM
P https://m.edsoo.ru/7f41c97c
bub6anoTteka [JOK
4.3 A 6
TOMHOE AR https://m.edsoo.ru/7f41c97c
HToro no pasaeny 16

Paspaen 5. 3J/IEMEHTbBI ACTPOHOMUWU U ACTPOPU3UKHU

c1 JJieMeHTbl aCTPOHOMUU U 6 BbubanoTeka LIOK
' acTpodu3uKHU https://m.edsoo.ru/7f41c97c
HToro no paszgeny 6
Pasgen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6anoTteka [JOK
6.1 06006 4
COMAIOMIeE HopTOperue https://m.edsoo.ru/7f41c97c
HToro no pasaeny 4
Pe3epBHOEe BpeMd 3
OBILIEE KOJIMYECTBO YACOB 10 68

[TPO'PAMME




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
Ne KosimyecTtBo yacos Nlata JneKTpoHHbIe HHMPOBLIE
Tema ypoka KonTposibHble [IpakTH4Yeckue o6pasoBaTeJbHbIE
n/n Bcero U3y4YeHus
pa6oThbl pa6oThI pecypchl
®usnka — Hayka 0 IpUpo/e.
1 HayuHbie MeTZ,CLbI nogﬂzﬂjﬂ 1 Butamorexa LlOK
https://m.edsoo.ru/ff0c32e2
OKpY>Kalolllero Mupa
Posib 1 MecTo GU3UKU B
dopMUpPOBaHUHU
5 COBpPEMEHHOW HAy4YHOH 1 BbubanoTeka LIOK
KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
NpaKTU4YeCKOU
NesITeJIbHOCTH JIoJen
MexaHUYeCcKOoe JIBUXKEHHUE.
OTHOCHUTENBHOCTD
3 MeXaHHU4eCKOro JBUXKEeHUS. 1 Bubanorexa LOK
https://m.edsoo.ru/ff0c3508
[lepeMelieHue, CKOPOCTB,
yCKOpeHue
4 PaBHOMepHOe 1 bubsaunoteka [JOK
NPSIMOJIMHEHHOE JIBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe 1 bubsaunoreka [JOK
NPSIMOJIMHEHHOE JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoboHOE MafieHHE.
6 YCKOijI/Ie CB§60AH01“0 1 Bubmorera LOK
https://m.edsoo.ru/ff0c39cc
najieHus
7 KpuBosinHeHOE ABUXKEHUE. 1 bubauoTteka [JOK




/IBM>KeHUe MaTepHUaJIbHOU
TOYKH 10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMII OTHOCUTEJILHOCTH
[anuneda. UuepuuaibHbie

bubaunoreka LIOK

8 CUCTeMbI OTcueTa. [lepBbId https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca tesa. Cuia. [lpuHyun

9 Cyneprnosunuu cui. Bropou BbubanoTeka LIOK
3aKkoH HeioToHa a4 https://m.edsoo.ru/ff0c3be8
MaTepHalbHOU TOYKHU

10 TpeTtuii 3akoH HeroToHa g1 bubsaunoreka [JOK
MaTepHabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO

11 TaroteHus. Cujaa TSKeCTHU. bubanoreka LIOK
[lepBas KOocMHUYecKast https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cusia ynpyrocTtu. 3aKOH BbubanoTeka LIOK
I'yka. Bec Tesnia https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapounueHt
TpeHusd. Cuia

13 C(I))HpOTI/IBJIeHI/IH npu Butamorexa LlOK

https://m.edsoo.ru/ff0c3f76

JIBI>KEHUHU TeJia B )KUJKOCTHU
WJIU rase
[locTynaTtesibHOE U
BpamaTeanoe:,qBHx(eHHe Bu6norexa LOK

14 abCoJIIOTHO TBEPJIOTO TeJia.

MomeHT cuJibl. [1s1e4o cuabl.
YcioBuA paBHOBeCUA

https://m.edsoo.ru/ff0c41a6




TBEpPJOro TeJsa

15

WUmnysnbc MaTepuabHOU
TOYKH, CUCTEMbI
MaTepHaIbHbIX TOYEK.
WUmnysbc cuibl. 3aK0H
COXpaHEeHUA UMIIYJIbCa.
PeakTuBHOe ABUXKeHHE

bubaunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

Pa6oTa 1 MOIIIHOCTb CHUJIBI.
KuHeTHnueckasi sHeprus
MaTepHaJbHOH TOYKH.
Teopema 06 U3MeHeHUU
KHHETHYeCKOH SHEPrUU

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

17

[loTeHLMa/IbHAA IHEPTUs.
[loTeHLMa/IbHAA 3HepPIrU-
ynpyro 1edopMUPOBAaHHOHU
npy>HHbl. [loTeHIIMaIbHAA
3Heprus Tesa B6JIU3U
NIOBEPXHOCTH 3eMJIN

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

18

[ToTeHMaNbHBIE U
HeloTeHIMaJbHble CUJIBI.
CBs3b paboThI
HeNoTeHIUaJbHbIX CHUJI C
W3MeHeHHeM MeXaHU4eCKoHt
3Hepruu CUCTEMBI TeJl.
3aKOH COXpaHeHUs
MeXaHU4YeCKOW 3Hepruu

bub6auoTteka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota Nel
«HccnenoBanue cBA3U




paboThI CUJIbI C UBMEHEHUEM
MeXaHU4YeCKOW IHepTrumn
TeJsla Ha IpuMepe
pacTsKeHHUs pe3UHOBOIO
KIyTa»

20

KonTposibHas paboTta Nel
no teMme «KnHeMaTuKka.
JInHaMuKa. 3aKOHBI
COXpaHEeHHUs B MeXaHUKe»

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

21

OcHOBHbBIE ITOJIOXKEHUA
MOJIEKYJISIPHO-
KMHETUYEeCKOU TeOPHUH.
BpoyHOBCKOe fBUXKEHUe.

Anddysus

bubanoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUXKEHUA U
B3aMMO/IeMCTBUA YaCTHUI]
BellecTBa. Mojenu
CTPOEHUA ra3oB, KUJKOCTeN
U TBEPABIX TeJl

23

Macca moJsiekyJi. KosndectBo
BeniecTBa. [locTogHHag
ABorazpo

24

TensioBoe paBHOBecue.
Temnepatypa u eé
nsMepenue. lllkana
TeMmnepatyp Llenbcusa

25

WnpeanpHbisi ras B MKT.
OcHoBHOe ypaBHeHUe MKT

bub6anoTteka [JOK
https://m.edsoo.ru/ffOc4fde




26

Ab6costoTHas TeMnepaTypa
KakK Mepa cpefjHeHn
KWHeTUYeCKOW 3HepTrUuu
JIBMDKEHHUA MOJIEKY L.
YpaBHeHue MeHpeeeBa-
KianerpoHna

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

27

3akoH /lanbToHa. ['a30BbIe
3aKOHBI

28

JlabopaTopHas paboTa N2
«HUccnepoBanue
3aBUCUMOCTHU MEXKAY
napaMeTpaMy COCTOSHUSA
pa3pexeHHOro rasa»

29

H3omnpoueccel B uealbHOM
rase v Ux rpadpuyieckoe
npesacTaBJgeHue

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsA 3Heprusa
TepMOJAUHAMUYECKOUN
CHUCTEMBI U CIOCOObI €€
u3MeHeHud. KosmyecTBo
TEeNJIOThI U paboTa.
BHyTpeHHsA 3Heprusa
OZJHOATOMHOTI0 U/leaJIbHOTO
rasa

bubanoTteka [JOK
https://m.edsoo.ru/ff0c5952

31

Buppbl Tensionepesayu

bubaunoreka LIOK
https://m.edsoo.ru/ff0c5c36

32

YjenbHas TENJI0EMKOCTb
BeulectBa. KosnyecTBo

bub6anoTteka [JOK
https://m.edsoo.ru/ff0c5c36




TEMJIOTHI IPU
TerJjionepejaye.
AnmabaTHbIN npolecc

[lepBbIi 3aKOH
TEPMOJUHAMHUKHU U ero

bubaunoreka LIOK

33 npUMeHeHUe K https://m.edsoo.ru/ffOc5efc
H3omnpoleccaM
Heob6paTuMoOCTb NpoOI1ECCOB
34 B an/lI:)o,ae. BTOpOg 321(0}1 Bubmorera LOK
https://m.edsoo.ru/ff0c6230
TepMOJAMHAMUKU
35 [Ipunuun gevicrus u KI1/| bub6anoTteka [JOK
TEeIJJIOBOM MallUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 JKoJIOTUYECKHE TPOOIeMbI
TEeNJI03HEPTreTUKHU
0O60061a0IUN YPOK
38 «Monlrxynfpﬁa};pcl)mnxa. Bubmotera LIOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJUHAMHUKH»
KonTposibHas paboTta Ne2
39 no temMe «MouJieKkyisipHas Bbu6auoTteka LJOK
¢dusuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TepMOJAMHAMUKH»
[Tapoo6pa3oBaHue U
40 KOE,C[GH(FZ)EILU/IH. Hcnapenue u Bubmotexa [{OK
https://m.edsoo.ru/ff0c63b6
KUIleHHe
AbcooTHas 1 bubaunoreka LIOK
41 OTHOCHTEJIbHAsS BJAAKHOCTD

BO3/yxa. HacblleHHbIN ap

https://m.edsoo.ru/ff0c64d8




Teéppoe TeJo.
Kpucraninyeckue u
amop¢HbIe Tesa.

bub6anoTteka [JOK

42 AHHMSOTPOMHSA CBOHCTS https://m.edsoo.ru/ff0c65f0
KpucTtauioB. Kuakue
KpucTayibl. COBpeMeHHbIe
MaTepuaJbl
[lnaByieHue u

43 KpUCTa/lJIM3anud. Y je/bHad bubaunoreka LIOK
TeIJIoTa MJaBJIeHu . https://m.edsoo.ru/ff0c6708
CybainManus

44 YpaBHeHUe TeI0BOro bubaunoteka [JOK
6asaHca https://m.edsoo.ru/ff0c6820
JJieKTpU3anus Tesl.

45 JyieKTpU4YeCcKuu 3apn,. /iBa Bbub6anoTeka LIOK
BU/IA 3JIEKTPHUUECKHUX https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpOBOAHUKY, AU3JIEKTPUKU

46 Y NOJIYIIPOBOJAHUKU. 3aKOH BbubanoTeka LIOK
COXpaHEeHHUs https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOro 3aps/a
BsauMogencTBue 3apsaa0B.

47 3aKoH KZ}LUIOHa. Toqell)milﬁ Bubmorera LOK

. https://m.edsoo.ru/ff0c6ce4

3JIEKTPUYECKUH 3apsaf,
Hanps»xéHHOoCTb

48 3JIEKTPUYECKOTO IMOJIs. Bbub6anoTeka LIOK

[IpuHLHMN Cynepno3uLnuu
3JIEKTPUYECKUX NOJIEMN.

https://m.edsoo.ru/ff0c6df2




JInHUU HanpAXKEHHOCTHU

49

Pa6ora cun
3JIEKTPOCTATHUYECKOTO MOJIA.
[ToTrennuan. PasHocTh
MOTEeHIMaJIOB

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOAHUKHU U
JAU3JIEKTPUKHU B
3JIEKTPOCTAaTUYECKOM II0JI€E.
JAuaieKTpuyecKas
IPOHULIAeMOCTh

bubanoreka LIOK
https://m.edsoo.ru/ff0c7018

51

JJIEKTPOEMKOCTb.
KongeHncatop

bub6anoTteka [JOK
https://m.edsoo.ru/ff0c7126

52

JJIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa. JHeprus
3apsKeHHOI0 KOH/ZleHcaTopa

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTa N23
"U3mepeHue
3JIEKTPOEMKOCTHU
KOHAeHcaTopa"

54

[IpyHUMD EeUCTBUS U
NpUMeHEHUE
KOH/IEHCATOpPOB,
KOMMUPOBAJIbHOTO anmnapara,
CTPYHMHOIO IPUHTEPA.
JdJieKTpocTaTU4yecKas
3alyMTa. 3a3eMJieHue
3JIEKTPONpPUOOPOB

55

JJIEKTPUYECKHUHU TOK,




yCJIOBUS €T0
CylleCTBOBaHHUS.
[locTositHHBIN TOK. CHJia
ToKa. HanpsxeHue.
ConpoTuJsienue. 3akoH OMa
JUISl y4acTKa Lenu

56

[TocnepoBaTenbHOE,
napaJijieJibHOe, CMellaHHOe
coeJIUHEHME TPOBOJHUKOB.
JlabopaTopHasi pabota N24
«H3ydyeHune cMel1aHHOTO
COoeJIUHEHUS PE3UCTOPOB»

0.5

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

57

Pa6oTa 1 MOIIJHOCTb
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-JleHna

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /19 oJIHOH
(3aMKHyTOM)
3JIEKTPUYECKOU LIeMHU.
KopoTkoe 3aMbiKaHUe.
JlabopaTopHas paboTtaNe5
«M3mepenue 3/IC UCTOYHUKA
TOKa U ero BHYTPEHHETO
CONPOTHBJIEHUS»

0.5

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

59

Pe3epBHbIN YPOK.
KonTposibHas paboTa no
TeMe "JyieKTpoArHaMuKa" /
Bcepoccuiickas
npoBepoyHas paboTta

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c8c56




60

06061maul ypok
«JJIeKTpOJUHAMUKa» /
Bcepoccuiickas
poBepoYHas paboTa

bubanoTteka [JOK
https://m.edsoo.ru/ff0c88be

61

JJIeKTpOHHas
NPOBOJAMMOCTb TBEPABIX
MeTaJIJIoB. 3aBUCUMOCThb
COMPOTUBJIEHUS METAJIJIOB
OT TEMIEPATYphI.
CBepxXnpoBOAUMOCThb

62

JJIEKTpUYECKUU TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX IYYKOB

63

[TosynnpoBOAHUKH, UX
CcOOGCTBEHHasl U MpHUMecHast
npoBOAUMOCTb. CBOKCTBaA
p—n-nepexoza.
[TosrynpoBoHUKOBBIE
npuobopskl

bub6anoTteka [JOK
https://m.edsoo.ru/ff0c84ae

64

JJIeKTPUYECKHUH TOK B
pacTBOpax U pacmiaBax
3JIEKTPOJIUTOB.
JJIEKTPOJIMTHYECKASA
JUCCOLMALUA. DIEKTPOJIN3

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

65

JJIEKTPpUYECKUU TOK B rasax.
CaMocTOATE/NbHBIN U
HECaMOCTOATEeJbHbIN
pa3psag. Mosinus. [l1asma

bu6anoTteka [JOK
https://m.edsoo.ru/ff0c84ae




JdJieKTpuYecKue Npudbopsl U
YCTPOUCTBA U UX

66 MpaKTU4YeCKOoe IpUMeHeHUe. 1 Bubmotexa [{OK
https://m.edsoo.ru/ff0c86fc
[IpaBU/1a TEXHUKU
0€e30IaCHOCTHU
KonTposibHas pa6oTta Ne3 o
TeMe «IJIEKTPOCTaTUKa.
67 HOCTOHHHbIﬁp 1 Bubanoreka LOK
. https://m.edsoo.ru/ff0c8a8a
3JIEKTPUYECKUH TOK. TOKU B
Pa3JIMYHBIX CpeJax»
Pe3epBHBIN YPOK.
68 O6o6pmamm:g YPOK IO 1 Butmorera LOK
https://m.edsoo.ru/ff0c8f6¢c
TemaM 10 kJacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

Ko/in4yecTBO 4acoB

JdneKTpoHHbIe HUpOBLIE

1]
:}n Tema ypoka Beero KontposibHble [IpakTHYecKue fll::::EHI/IH oGpa3oBaTeJsibHbIE
pa6oThl pa6oThI pecypchl
[TocTosSTHHBIE MAarHUTHI U UX
B3aHMMO/ieliCTBUE.
1 MarHuTHoOe noJie. Bektop 1 Bu6anoteka LJOK
MarHUTHOW UHIYKIUH. https://m.edsoo.ru/ff0c9778
JINHUY MarHUTHOH
WHAYKI AU
MarauTHOe noJie
) MPOBOJAHUKA C TOKOM. OTIBbIT 1 bu6bsauoTteka [JOK
Ipcrena. BsaumoeiictBue https://m.edsoo.ru/ff0c98fe
NPOBOJHUKOB C TOKOM
JlabopaTopHast pa6ota Nel
3 «I/Isy‘I{)eHI/Iz MaI‘SI/ITHOFO 1 1 Bubamorera [OK
https://m.edsoo.ru/ff0c98fe
10Jisl KATYLIKH C TOKOM»
JleficTBMe MarHUTHOTO MOJIsI
Ha MPOBO/IHUK C TOKOM.
Cuia AMnepa.
4 J]a6opaTopEIaﬂ paboTa Ne2 1 1 Bubamorexa LJOK
. https://m.edsoo.ru/ff0c9ac0
«HMccnenoBaHue gelcTBUSA
MOCTOSTHHOTO MarH1MTa Ha
pPaMKy C TOKOM»
JleficTBMe MarHUTHOTO I0JIsI Bu6norexa LOK
5 Ha JABWXYLLYOCS 1

3apsiKeHHYyo yactuny. Cusa

https://m.edsoo.ru/ff0c9df4




Jlopenua. PaboTa cuibl
JlopeHna

JJIeKTpOMarHuTHasd
vHAaykuud. [loTok BekTopa
MarHuTHOU UHAYKIUU. /IC
WHAYKLUUU. 3aKOH
3JIEKTPOMAarHUTHOM
nHAyKuuu Papajges

JlabopaTopHasi pa6ota N23
«UccnenoBanue ABieHusA
3JIEKTPOMAarHUTHOM
VHAYKIAN»

bubsmoreka LIOK
https://m.edsoo.ru/ff0cal50

HWHAyKTUBHOCTS. fABJIeHHE
camouHAyknuu. 3/1C
CaMOUHAYKIMU. JHEPIrUs
MarHUTHOTIO MOJIA KaTyIKU
C TOKOM.
JJIeKTPOMarHMTHoOeE 1oJje

bubauoTteka LHIOK
https://m.edsoo.ru/ff0ca600

TexHUYeckue yCTPOUCTBA U
UX IpUMEeHeHHUe:
IIOCTOSIHHbIE MarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPO/BUTraTelb,
YCKOpPHTEJIH 3J71eMeHTapHbIX
YacTUL, MHAYKIMOHHAsA
neyb

10

060061mawui ypok
«MarHuTHoOe 1oJie.

bubauoTteka LHIOK
https://m.edsoo.ru/ff0cab82




JJIeKTpOMarHUuTHas
UHAYKLHA»

11

KonTposibHas pa6oTta Ne1 no
TeMe «MarHuTHOe ToJIe.
JJIeKTpOMarHUuTHas
VHAYKLUA»

bubauoTteka LHOK
https://m.edsoo.ru/ff0cad58

12

CBObOOJHbIE MEXaHUYECKUE
KosiebaHus1. [apMoHUUecKue
KoJiebaHUsl. YpaBHeHUE
rapMOHUYECKUX KOJIeOaHUU.
[IpeBpalieHue sHepruu

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

13

JlabopaTopHas pabota N24
«HccnepoBanue
3aBHCHUMOCTHU lepuoza
MaJlbIX KOJIebaHUM rpy3a Ha
HUTH OT JJIMHBI HUTU U
Macchl rpy3a»

14

KosiebaTenbHBIA KOHTYP.
CBOGOAHEBIE
3JIEKTPOMarHUTHbIE
KoJjie6aHHUS B UieaJbHOM
K0JiebaTeJIbHOM KOHTYPE.
AHasnorus Mexnay
MexXaHU4YeCKUMHU U
3JIEKTPOMAarHUTHbIMU
KoJie6aHUSIMHU

bubauoTteka LHIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3akoH
COXpaHeHMs IHEepPTHHU B

bubauoTteka LHIOK
https://m.edsoo.ru/ff0ch9c4




HJieaJIbHOM K0Jie6aTeJIbHOM
KOHTYype

16

[IpeacraBiienue o
3aTyXallUX KoJeOaHHUsIX.
BeIHYyKieHHble
MexaHU4ecKue KoJlebaHus.
Pe3onaHc. BeiHyK/ieHHbIe
3JIEKTPOMarHUTHbIE
KoJlebaHUsA

bubauorteka LHOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHyconganbHbIN
nepeMeHHbIN TOK.
Mo1HOCTb IepeMeHHOr 0
TOKa. AMIJIMTYJHOE U
JEeNCTBYIOIee 3HaYeHHe
CWJIbI TOKA Y HalpSIP)KeHHUS

bubauoTteka LHIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoACTBO, Nepesaya u
notpebJsieHue
3JIEKTPUYECKOU 3HEPTUU

19

Ycrpouctso 1
NpaKTU4YeCKOe MPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA,
reHepaTopa HepeMeHHOT0
TOKa, INHUH
3JieKTponepejay

bubauoTteka LHIOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTUYECKHE PUCKHU NIPU
IIPOM3BO/ICTBE




asieKTpoaHepruu. Kyabtypa
MCII0JIb30BAaHHUA
3JIEKTPO3HEPIUH B
NIOBCEIHEBHOW KU3HHU

21

MexaHHW4YecKye BOJIHBI,
yCJI0BUS paclpoCTPaHeHHUs.
[lepuog. CkopocTh
pacnpocTpaHeHusd U AJMHA
BOJIHEIL [lonnepeyHblie U
NPOJI0JIbHBIE BOJIHBI

bubauoTteka LHOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTb 3BYyKa.
['poMKoCTB 3ByKa. BbicoTa
ToHa. TeMO6p 3ByKa

bubauoTteka LHIOK
https://m.edsoo.ru/ff0cccOc

23

JJIeKTpOMarHUTHbIE BOJIHBI,
VX CBOMCTBA U CKOPOCTh.
[lkaJ1a 3J;1eKTPOMarHUTHBIX
BOJIH

bubauoTteka LHIOK
https://m.edsoo.ru/ff0ccfe0

24

[IpyHLUMIIBI PaAHUOCBA3H U
TeseBUJeHUud. PazButue
Cpe/CTB CBSA3H.
Paguonokanusa

25

KoHTposibHas pabotaNe2
«Kosie6aHU4a ¥ BOJIHBI»

bubauoTteka LHOK
https://m.edsoo.ru/ff0cc6f8

26

[IpaMosinHeHOe
pacnpocTpaHeHue cBeTa B
OZJHOPOJZIHOW cpeJie.
To4yeyHBIN UCTOYHUK CBETA.
Jly4 cBeTa

bubsmoTreka LIOK
https://m.edsoo.ru/ff0cd350




27

OTpaxxeHue cBeTa. 3aKOHBI
OTpa)KeHHUA CBeTa.
[TocTpoeHre n306pakeHUN B
IIJIOCKOM 3epKaJie

bubsmoTreka LIOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienyve cBeta.
[TosiHOe BHYTpeHHee
oTpaxkeHue. [Ipesie/IbHbIN
yroJ1 IOJIHOT'O BHYTPEHHETr 0
OTpaKeHHUs

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

29

JlabopaTopHasi pa6ota N25
«M3MepeHuUe nokasaresda
NpeJIOMJIEHUS CTEKJIa»

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

30

JInussl. [locTpoeHue
M300pakeHU B JIMH3eE.
®opmysia TOHKOU JIMH3BI.
YBesimyeHue JINH3bI

bubauoTteka LHOK
https://m.edsoo.ru/ff0cdd1e

31

JlabopaTopHast pabota N26
«HccnepoBaHue CBOWCTB
M300paKeHH# B JIMH3aX»

32

Hucnepcusd cBeta. C/102KHBIN
cocTaB 6eJioro cseta. liBer.
JlabopaTopHas pabota N7
«HabJsroienne fucnepcuu
CBeTa»

33

WHuTepdepeHys cBeTa.
JAudpaxuusa cBeTa.
JudpakioHHas peléTKa

bubsmoTreka LIOK
https://m.edsoo.ru/ff0ced22

34

[lonepe4yHOCTH CBETOBBIX

bubaunoreka LIOK




BOJIH. [losiapusanuda ceeta

https://m.edsoo.ru/ff0cf02e

OnTuyeckre npubOphI U

35 YCTPOMCTBA U yCJIOBUA UX
6e30MmacHOro NprMeHeHus
['paHUI bl TPUMEHUMOCTH

36 KJIaCCUYeCKOH MeXaHUKH. bubauorteka HOK
[TocTys1aThI cieliMaIbHON https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEJbHOCTH
OTHOCUTENBHOCTD

37 OZJHOBPEMEHHOCTH. Bu6snoTeka LJOK
3ame/iyieHMEe BpeMeHHU 1 https://m.edsoo.ru/ffOcfa4?2
COKpallleHUe JIJIUHbI
JHeprusa U UMINYJIbC

38 pPeJIITUBUCTCKOW YaCTHULbI. Bu6anoteka LJOK
CBsI3b Macchl C 93Hepruen u https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KoHTposibHas paboTta Ne3

19 «OnTuka. OCHOBBI bu6siunoTteka [JOK
crenMaJbHOU TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH»

40 ®oTtoHbl. Popmya [lnaHka. Bu6anoteka LIOK
JHeprust U UMINyJibc GpOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCJIEeJOBAaHUE

41 Q)OTESCl)(l)eKTa. Ol'Ib'?TbI A.T. Bubmoreka LOK

https://m.edsoo.ru/ffOcffc4

CrosieToBa
3aKOoHBI d)OTO?(‘l)Cl)EKTa. Bu6norexa LOK

42 YpaBHeHue JMHIITENHHA A1

doToadpdekTa. «kKpacHas

https://m.edsoo.ru/ff0d015e




rpaHuna» potoadpdexrta

43

JaByenue ceeta. OnbIThI I1.
H. JlebeneBa. Xumuyeckoe
JleMicTBHE CBeTa

bubsmoTreka LIOK
https://m.edsoo.ru/ff0d04a6

44

TexHU4YecKHe yCTPOUCTBA U
NpaKTHUYeCKOe MPUMeEHEHUE:
doTo3sieMeHT, POTOJATUHK,
CoJIHeuHas baTapes,
CBETOZUO/

45

Pemienue 3agay no teMe
«3JJieMeHTbl KBAHTOBOM
ONTHUKU»

bubauoTteka LHOK
https://m.edsoo.ru/ff0d0302

46

Mopenb atoMma ToMcoHa.
OnbiTel Pesepdopa no
paccegsHUI0 A-4acTHILL.
[InaHeTapHada MoZesb aToMa

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d091a

47

[Toctysnatel bopa

bubauoTteka LHOK
https://m.edsoo.ru/ff0d0afa

48

H3nydyeHue u norJsonjeHue
$oTOHOB NIpU nepexojie
aToMa C OZJHOI'O YPOBHA
3HEepryy Ha Apyrou. Buzel
CIIEKTPOB

bubauoTteka LHIOK
https://m.edsoo.ru/ff0dOafa

49

BoJsiHOBBbIE CBOMCTBA YaCTHLI,
BousiHbl fie bpoits.
Kopnycky/iipHO-BOJIHOBOM
AyannsM. CHOHTaHHOE U
BbIHY>K/IEeHHO€ U3JIy4YeHue

bubsmoTreka LIOK
https://m.edsoo.ru/ff0d0ca8




50

OTkpbITHE
pPaZiM0aKTUBHOCTHU. ONBITHI
Pesepdopaa no
onpeJieJIeHUI0 COCTaBa
PaZiM0aKTUBHOTIO U3J1y4eHUs

bubsmoTreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6eTa-,
raMmMma-uaJiydyeHus. BausHue
PaZMOAaKTUBHOCTH Ha
»KWBble OpraHU3MbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. U3oTonbl. Anbda-
pacnaji. JJIeKTPOHHbBIN U
NO3UTPOHHBIN 6eTa-pacnaf.
['amMMa-u3yyeHue

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d1162

53

JHeprus CBsA3U HYKJIOHOB B
ajpe. flepHble peaKIuH.
AnepHbiv peakTop.
[Ipo6/1eMBl, NEpCIEKTUBHI,
3KO0JIOTUYEeCKHU e acleKThl
AlepHOU SHEPreTUKU

bubauorteka LHOK
https://m.edsoo.ru/ff0d1356

54

JJjieMeHTapHbIe YaCTULbI.
OTKpbITHE MO3UTPOHA.
MeTobl HAGIOIAEHUS U
perucrpanuu
3JieMeHTapHbIX YaCTHUL].
Kpyrabiii cTon
«PyHaaMeHTabHbIE
B3auMoencTBUs. EJMHCTBO
bu3nIeCcKor KapTUHBI

bubauoTteka LHOK
https://m.edsoo.ru/ff0d0e38




MHUpa»

55

KoHTposibHas paboTtaN2e4 «
KBaHTOBas pusnkar»

56

JTanbl pa3BUTUSA
actpoHoMmuM. [IpukaagHoe u
MUPOBO33peHYECKOe
3HauyeHHe aCTpOHOMUU. Buj
3Bé31HOr0 Heba. Co3Be3aus,
sIpKHe 3BE3/1bl, IIJIaHEThI, UX
BUJUMOE JIBUXKEHHE.
CoJsiHeYHas cUcTeMa

57

CouiHue. CosHeyHast
aKTHUBHOCTb. UCTOUHUK
a”Hepruu CoJiHLIA ¥ 3BE3]

58

3BE3/bl, UX OCHOBHbIE
XapaKTePUCTUKU. 3BE3/IbI
rJIaBHOM
110CJIeJ0BATEJbHOCTH.
BHyTpeHHee cTpoeHue
3Bé31. CoBpeMeHHbIe
npeJCcTaBJIeHHUd O
NPOUCXOXKIAEHUU U
a3Boso MU CoJIHIIA U 3BE3

59

Mueynsiii [lyTh — Hama
I'anakTuka. [losioxkeHue u
ABwxxeHue ConHIa B
I'anakTuke. 'alakTHUKM.
YépHble AbIpHI B 44pax




raJJaKTHK

60

BcenenHas. Pas6eranue
rajakTuk. Teopus
BoJsiblioro B3phbiBa.
PesiukTOBOE HU3Jy4yeHue.
MeTarasiaKkTUKa

61

HepeuieHHble Tpo6s1€Mbl
aCTPOHOMUU

62

06o061atomuyi ypok. Posb
$U3NKKU M aCTPOHOMUU B
3KOHOMUUYECKOH,
TEXHOJIOTUYECKOH,
COIIMaJIbHOH U 3TUYECKOU
chepax 1eATebHOCTH
YyeJI0BeKa

63

06061mawmul ypok. Posib u
MecTO QU3UKHU U
aCTPOHOMHU B COBPEMEHHOM
HAy4YHOU KapTUHE MUpaA

64

0606mawmui ypok. Posb
br3UYecKol TeOpUHU B
dbopmupoBaHUHU
npeJcTaBJeHUM 0
dr3nyecKkod KapTHHE MUpa

65

0O6061atoniui ypok. Mecto
du3nveckor KapTUHbI MUpPA
B 0011leM psi/ly COBPEMEHHbIX
€CTeCTBEHHO-Hay4YHbIX




npeJCcTaBJeHUHN O IpUpoie

66

Pe3sepBHBIN ypOK.
MarHuTHoOe noJe.
JJIeKTpOMarHUuTHas
MHAYKLUA

67

PesepBHbIN ypok. OnTHKA.
OcHOBBI crIeIMaIbBHOU
TEOPUU OTHOCUTEJBHOCTH

68

PesepHbi ypok. KBaHTOBas
dusuka. I1eMeHThI
aCTPOHOMHUM U acTPOPU3UKHU

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

OBILIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

68




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC

Kog,
npoBepsieMoro
pe3yJjibTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 06pa30BaTe/IbHOM IPOrpaMMbI CpeJJHEr0 001Lero
oGpa3oBaHUs

10.1

JleMOHCTpUpOBaTb Ha MpHMepax poJb U MecTo (GU3UKU B
bopMHUpOBaHUM COBpPeMEHHOW Hay4yHOHM KapTHUHbI MHpa, B
pa3BUTUA  COBPEMEHHOM TeXHUKHM U  TEXHOJIOTUH, B

NPaKTUYECKOU AeATeJTbHOCTHU JIKJeN

10.2

Y4duTBhIBaTh TpaHULbl NPUMEHEHUs H3yYeHHbIX (GU3UYECKUX
MoJeJlel: MaTepuasibHasd TOYKa, MWHepLUaJbHasd CUCTeMa
O0TC4YéTa, abCOJIIOTHO TBEpPJOE TeJo, UJleaJbHbIA ras; MoJesu
CTPOEHHUS Ta30B, XUAKOCTeM U TBEPABIX TeJs, TOYEeYHbIN

3JIEKTPHUUYECKUH 3apsij, - IPU pellieHUU PU3nUecKuX 3a7a4

10.3

Pacno3naBaTh ¢usnveckue siBjeHUs1 (IPOLLECCHI) U OOBACHATH
MX Ha OCHOBE 3aKOHOB ME€XaHHUKH, MOJIEKY/ISIPHO-KHUHETHYECKOHN
TEOPUU  CTPOEHMUs  BellecTBAa U 3JE€KTPOAUHAMHUKMU:
paBHOMEpPHOEe U PaBHOYCKOPEHHOe NPsIMOJIMHEeNHOe [BUXKEHMUE,
CBOOOJHOE MaJieHUe TeJl, ABUKEHUE M0 OKPY>KHOCTH, UHEpILus,
B3auMoJielicTBUe TeJs; AuPpdy3us, OPOYHOBCKOEe [BUKEHHUE,
CTpOEeHMe XUAKOCTeH U TBEPJbIX TeJs, U3MeHeHHe 00bEMa Tell
NpY HarpeBaHWM (OXJIQXKAEHUM), TeINJOBOe paBHOBECHE,
ucnapeHue, KOHJeHcalusl, IJaBJeHHe, KPUCTaLIM3aLus,
KUIIeHUe, BJAXXKHOCTb BO3/lyXa, MOBBIILIEHHE JlJaBJeHUs ra3a npu
ero HarpeBaHMM B 3aKpPbITOM COCyJe, CBSI3b MEXAYy
napaMeTpaMM COCTOSIHMS ra3a B M30Mpolieccax; 3JeKTpUsanus

TeJI, BSaI/IMO,Z[eI‘/JICTBI/Ie 3apda40B

10.4

OnucbiBaTb MeXaHUYeCKoe [BWKEeHWe, HUCNOoJib3ys (U3nudeckue
BeJIMYMHBI: KOOpDJAMWHATA, INyTh, IllepeMellleHHue, CKOPOCTh,
YCKOpeHHe, Macca TeJa, CWJA, UMIYJbC TeJa, KUHeTHudeckas
JHeprus, INOTeHLUa/JbHas JHepPrus, MexaHU4yeckKas paboTa,
MeXxaHUYecKass  MOILHOCTb; IpHM  ONMCAaHHUU  IPABUJIbHO
TpPaKTOBaTb (PU3WYECKUH CMBICA MCNOJb3yeMbIX BEJUYMH, HUX
0603HAaYeHUs1 M eJUHULbl, HAXOAUTb GOpMyJibl, CBA3bIBaIOLIMeE

JlaHHY0 GU3UYECKYI0 BEJIUUUHY C IPYTHUMU BeJTMYHMHAMHU




10.5

OnuceiBaTh M3y4YeHHble TENJIOBble CBOMCTBA TeJ U TelJOBbIE
SIBJIEHUS, UCNOJIb3ys PU3UYecKUe BeJMYMHBbI: JaBJeHUe Trasa,
TeMIepaTypa, CpeJHAsA KUHeTH4YeCKas dHeprus XaoTH4YeCKOro
JIBUXKEHUsI MOJIEKYJI, CpeJJHEKBaJ[paTUYHasA CKOPOCTb MOJIEKYI,
KOJIMYEeCTBO TEIJIOThl, BHYTPEHHAs 3Heprus, paboTa rasa,
K03$PUIIMEHT M0JIe3HOT0 AeUCTBUSA TENJI0BOr0 JBUTaTe d; IpU
OMMCAaHUM NpPaBUJBHO TPAKTOBaTb (QU3HUYECKUH  CMBICI
UCNOJIb3yeMbIX BeJWYMH, HUX O0OO03HAYeHUsA U eJUHHUILbI,
Haxo4UTb GopMyJbl, CBA3bIBaKLHe [JaHHYIO (GU3UYECKYIO

BEJIMYHUHY C APYTUMHU BEJINYNHAM

10.6

OnuceiBaTh M3y4yeHHble 3JIeKTpPUYeCKHe CBOMCTBA BelLeCcTBa U
3JIeKTpUUYecKkue siBJeHUs (Mpouecchl), UCNOJb3ysl (U3HUYECKUE
BEJIMUUHBL: 3JIEKTPUYECKUN 3aps/], 3JeKTPUYeCKoe TOJIE,
HaMpsKEHHOCTD M0JIs1, TOTEHLMAJ, Pa3HOCTh OTEHIIMAJIOB; IPU
ONMMCAaHWU  MpPaBUJIBbHO TpPaKTOBaTb (QU3UYECKUH  CMBbIC]
UCNOJIb3yeMbIX BeJWYMH, HX O0003HAaYeHUsA U eJJUHULbI;
yKa3blBaTb (GOpMyJibl, CBsI3blBalOLiMe JaHHYI0 (QU3UYECKYIO

BEJIMYHUHY C APYTHUMHU BEJIMIUHAMHA

10.7

aHa/JIM3MpOBaTh PU3UYECKHe NPOLeCcChl U SBJEHHUS, UCIOJIb3ys
du3uyeckre 3aKOHbl W MNPUHLMUIBL: 3aKOH BCEMUPHOIO
Tarotenud, [, II u Il 3akoHbl HbloOTOHA, 3aKOH COXpaHeHUA
MeXaHU4eCKOU 3HEePryH, 3aKOH COXpaHeHU UMITYJIbCa, IPUHLHUI
CyNepNno3ULUK CUJI, NPUHLMI PaBHONPABUS HWHePLUAJbHbIX
CUCTEM  OTCY€Ta;  MOJIEKYJAPHO-KUHETUYECKYI0  TEeOpHIO
CTpOEHMUsl BelleCcTBa, Tra30Bble 3aKOHbl, CBfA3b CpeJHeH
KUHETUYEeCKOW SHepruy TeIJIOBOTO [BMXKEHHUS MOJIEKYJ C
abCoJIIOTHOM TeMIlepaTypoW, NepBbId 3aKOH TepMOJUHAMUKUY;
3aKOH COXpaHeHMUs 3JIEKTPUYeCKOro 3apfaAa, 3akoH KyJsioHa; npu
3TOM pa3JjidyaTh CJ0BeCHYI0 QOpPMYJHUPOBKY 3aKOHa, ero
MaTeMaTU4yecKoe BbIpaKeHHe U YCJOBUS (CpaHULbl, 00J1aCTH)

NPUMEHHUMOCTH

10.8

O6BbACHATH OCHOBHbIE IPUHLIMIIBI 1€ CTBUS MallIUH, IPUOOPOB U
TeXHUYECKHUX YCTPOMCTB; pas3jM4aTh YCJOBUS UX 06€30MacCHOro

HCIIOJIb30BaHHS B HOBCEAHGBHOﬁ KU3HHU

10.9

BeIinosiHATH KCIIEpUMEHTBI MO HCCJIeJO0BaHHIO (1)I/I3I/I‘{eCKI/IX
SIBJIEHUH U mponeccoB C UCIIOJIb30BAHHUEM IIPAMbBIX U KOCBEHHbBIX

M3MepeHU; Npu 3TOM QOpPMyJMpOBaTh NpobseMy (3azady) u




TUIIOTEe3y Yy4eOHOro 3KCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
npeJJIoKeHHOro  000pyJl0BaHMSA,  NPOBOAUTH  ONBIT U

$bopMyIMpOBaTh BBIBObI

10.10

OcyuiecTBAATH NpsIMble U KOCBEHHble M3MepeHUs GU3UYeCKUX
BeJIMYMH; IPU 3TOM BbIOMPATh ONTUMAaJbHBIN CIOCO6 M3MepeHUs
MU HCNOJIb30BaTb H3BECTHble METOJbl OLEHKH IOrpelIHOCTeN

U3MepeHUun

10.11

WccnenoBaTh 3aBUCHMOCTH MeXy PU3UYECKHMU BeJIMYMHAMU C
MCII0JIb30BAaHUEM NpPAMBIX MU3MepeHU; npu 3TOM
KOHCTPYUpOBaTb  yCTAaHOBKY, (QUKCHpPOBaTb  pe3yJbTaThbl
MOJTYyYeHHOM 3aBUCUMOCTH PU3NYECKUX BEJUYUH B BUJie TAOJIHLL

Y rpadUKOB, Zies1aTh BBIBO/bI 110 pe3yJbTaTaM UCC/1eJ0BaHUsA

10.12

Cob6stofaTh mpaBu/a 6e30MacHOrO TpyJia MNpPUA NPOBEJEHUU
Ucc/leJOBaHUW B paMKax Yy4yeOHOro 3SKCIepUMeEHTa, y4ebHO-
UCC/IelOBAaTe/bCKON U NPOEKTHOM  JeATeJbHOCTH  C
MCI0JIb30BAaHUEM U3MEPUTEJIbHBIX YCTPOUCTB M J1abOpaTOPHOIO

060pyI0BaHUS

10.13

PemaTb pacuyéTHble 3aJjadyd C FBHO 3aJaHHOM GU3UYecKOoH
MOJleJIbl0, MUCNOJIb3ysl (PU3HWYeCKHe 3aKOHbl M NPUHIMIBL, Ha
OCHOBE aHa/M3a YCJIOBUA 33aJ@uyd BbIOMpPATh (QU3UYECKYIO
MOJiesib, BbIAEJATb (QU3UYECKUe BeJWYUHbl U (GOpMyJIbl,
HeoOXoJUMble [Jisi €€ pelleHUs, MNPOBOJUTb paACUYETHI U
OLleHHWBAaTb peaJibHOCTb MOJIyYeHHOTO 3HauyeHUs (QU3UYecKOoH

BEJINMYHUHBI

10.14

PemaTh KadecTBeHHble 3aJlaud: BBICTPAUBATbH JIOTUYECKH
HENMPOTUBOPEYUBYIO ILENOYKYy pacCy>JeHUH C Oomopod Ha

HN3y4Y€HHbI€ 3dKOHbI, 3dKOHOMEPHOCTH U (l)I/ISPI‘{ECKI/Ie ABJIEHUA

10.15

Wcnonb3oBaTh NpU pelleHUH Y4eOHbIX 33aJjad COBpPEMEeHHbIe
MHPOpPMaIMOHHbIEe TEXHOJIOTUH JJ151 IOUCKA, CTPYKTYPUPOBaHUS,
UHTepnpeTayuud MW MpeJCcTaBJIeHUs y4eOHOM W  Hay4Ho-
HNOMyJIIpHOM  HMHObOpPMAIMM, TMOJYyYeHHOHM U3  Pa3JIUYHbIX
MCTOYHUKOB;  KPUTHUYECKHM  aHAJM3UPOBATH  MOJIyYaeMYIO

MHbOpMaLUIo

10.16

[IpuBoAUTL mNpUMepbl BKJI3Ja POCCUHCKUX U 3apyOeKHBIX
y4EHbIX-QU3UKOB B pa3BUTHE HAYKH, OO'bSICHEHHWE MPOLECCOB

OKpY>Kalollero MMpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH

10.17

Ucnosnb3oBaTh  TeopeTHUYecKWe 3HaHUSA 1Mo  (QU3HKe B




NOBCEJHEBHOM KHWU3HU [MJis obecreyeHUs 06e30MacHOCTH MpH
obpallleHUH C MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH, i
COXpaHeHHUsl 3/10pOBbs M COOJIIOJEHHS HOPM 3KOJOTHYECKOTO

NOBeJIeHHUs B OKpY Kalolllel cpejie

10.18

Pa6oTaTb B rpymnne C BbINIOJHEHHWEM Pa3JUYHbIX COLMAJIbHbBIX
poJiel, MJaHUpPOBaTb  pabOTy  Tpylbl, palHOHaJbHO
pacnpefiesisiTh 00S3aHHOCTH W IJIAHUPOBATh JE€ATENbHOCTb B
HeCTAHJJaPTHBIX CHUTYyalUfX, aJeKBAaTHO OI€eHUBATh BKJA/J
KaXKJ]0ro U3 YYaCTHUKOB TPYIIbI B pellleHHe pacCMaTpHUBaeMOU

npo6seMbl

11 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

IIpoBepsieMble peAMeTHbIE pe3y/IbTaThl 0CBOEHUS
OCHOBHO# 06pa3oBaTe/IbHOM NPOrpaMMbl CpeiHEro oo61ero
oOpa3oBaHUs

11.1

JleMOHCTpUpOBaTh Ha IpUMepax poJib U MeCcTO GU3UKU B
dbopMUpPOBAaHUU COBPEMEHHOW HAyyHOW KapTUHbI MHpa, B
pa3BUTUA  COBPEMEHHOM TeXHUKHM U  TEXHOJIOTUH, B
NPaKTUYeCKOM JeATEeJbHOCTH JIIOJEeH, L|eJIOCTHOCTb U eJJMHCTBO

¢dU3nyecKor KapTHUHBI MUpa

11.2

YuuTbiBaTh rpaHunbl IIPUMEHEHUA HN3YYEHHbIX (l)I/IBI/I‘{eCKI/IX
MO,Z[eJIeP'I: TOYEYHbIN SJIeKTpI/I‘{ECKI/Iﬁ 3apdn, daepHad MoJeJlb
dTOMd, HYKJ/IOHHad MOJA€JIb JdTOMHOIo d/jpa IpH peleHnuHu

dusnveckux 3agau

11.3

Pacno3sHaBaTh ¢u3uyeckue siBJeHUs (Mpoliecchl) U OOBSACHATH
MX Ha OCHOBE 3aKOHOB 3JIEKTPOJWHAMUKHU U KBAHTOBON QU3UKU:
3JIEKTpUUecKas IPOBO/IUMOCTb, TEMNJIOBOE, CBETOBOE,
XMMHUYECKoe, MarHuTHOe JeHCTBUSI TOKa, B3auMoOJleHCTBUE
MarHuTOB, 3JIEKTPOMarHuTHast WMHAYKLHS, JleficTBUe
MarHUTHOTIO M0JIsl HAa MPOBOAHHUK C TOKOM U JABWXKYLIMICSA 3apsj,
3JIEKTPOMarHMWTHble KoJie6aHUS U BOJIHBI, NPSIMOJMHEWHOE
pacnpocTpaHeHUe CBETQ, OTpa’KeHHUe, npeJioMJIeHHE,
uHTepdepeHLUs1, AUPaAKIUA U NOJNSIPU3AIUSA CBETA, AUCIEPCUS
cBeTa, ¢oToasekTpuueckui apdekt (dpoToaddekT), cBeTOBOE
JlaBJieHHe, BO3HUKHOBEHME JIMHEW4YaToOro CHeKTpa aToMa

BOAOpPOAqa, eCTeCTBEHHAad MU HCKYCCTBEHHAA paANOAKTHUBHOCTb




11.4

OnucbiBaTb U3y4YeHHble CBOWCTBa BelllecTBa (3JIeKTpUYECKHUE,
MarHuTHble, ONTHYECKHe, 3JIEKTPUYECKYyl0 INPOBOJUMOCTD
pasJIMYHBIX CpeZl) U 3JIeKTPOMarHUTHble fIBJeHUs (IpoLecchl),
UCN0J1b3ysl PpU3NYeCcKHe BeJMUYUHBL: 3JIEKTPUYECKUH 3apsaj, cuJa
TOKa, 3JIeKTpHUYecKoe HanpshKeHUe, 3JIEKTpHUYecKoe
COMpPOTHUBJIEHUE, pa3HOCTb MNoTeHuuasoB, J/IC, paboTa TOKa,
MHAYKLHUA MarHMTHOrO IoJid, cujaa Ammepa, cuiaa JlopeHna,
MHAYKTUBHOCTb  KaTyIIKH, 3HEpPrus  3JIEKTPUYECKOro U
MarHUTHOTO TOJieH, TNepuoJi MW 4YacToTa KoJebaHUW B
KoJiebaTeJIbHOM KOHTYype, 3apsj, U CuJa TOKa B Ipolecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoJiebaHUM, QOKycHoe
paccTosHMe W ONTHYecKas CWJIa JIMH3bl, INPU ONHUCAHUHU
NPaBUJIBHO TPAaKTOBAaTh (GU3UYECKUH CMBICA MCIOJb3yeMbIX
BeJIMYMH, UX 0003HAaYeHUs U eJUHMLBbI; YKa3blBaTb (GOPMYJIbI,
CBA3bIBAWOIMEe JAaHHYH (QU3WYEeCKYyl0 BeJHUYUHY C JpyTMMHU

BeJIMYMHaAMH

11.5

OnuceiBaTh H3y4YeHHble KBAaHTOBble fBJIEHUS U MNPOLECCHI,
M CII0J1b3Y5 dusuyeckue BeJINYUHBI: CKOpPOCTb
3JIEKTPOMarHUTHBIX BOJIH, /JJIMHA BOJIHBI M 4YacTOoTa CBeTa,
3Heprusi M HMMIyJbC $OTOHA, Mepuoj, nojypacnaja, 3Heprus
CBA3U aTOMHBIX fJiep; IPHA ONUCAHUM NPABUJIbHO TPAKTOBAaThb
bU3MYeCKUN CMBICJ UCIOJIb3yeMbIX BeJWYUH, UX 0003HA4YeHUs
M eJUHHUIbl; yKas3blBaTb (GOpPMYJibl, CBs3bIBalOLlMe JaHHYIO
bU3MYecKyl0 BeJIMYMHY C APYTMMH BeJUYUHAMH, BBIYUCJAATH

3Ha4Y€eHHne Cl)HBquCKOﬁ BE€JIMYHNHDBI

11.6

AHanusupoBaTbh pU3UYECKUEe NPOLECChl U SABJIEHUS, UCI0Jb3ys
dusudeckre 3aKOHbl M MNPUHLMNBL:: 3akoH OMa, 3aKOHBI
10CJ1e;0BaTeJIbHOTO U napaJijieJIbHOro COeIMHEeHUA
IIPOBO/HUKOB, 3aKOH Jxoynia - JleHua, 3aKOH
3JIEKTPOMAarHUTHOU  MHAYKLMH, 3aKOH  MNPAMOJIMHEWHOTrO
pacnpocTpaHeHUs CBeTa, 3aKOHbl OTPaXKeHUsl CBeTa, 3aKOHBI
npeJIOMJIEHUs CBeTa, ypaBHeHUe JHHIITeHHA A1d oToaddeKTa,
3aKOH COXpaHEHHA DSHEepruy, 3aKOH COXpPAaHEHHUSA HMIYJIbCa,
3aKOH COXpaHeHMUs 3JIEKTPUYECKOro 3aps/a, 3aKOH COXpaHEeHUs
MaccoBOr0 4ucCJa, NOCTyJaTbl bopa, 3akOH paZjMO0aKTUBHOIO
pacnajja; Opu 3TOM pasjuyaTb CJIOBECHYH (GOPMYJUPOBKY
3aKOHa, ero MaTeMaTH4YeCKOe BbIpa)KeHue U YCJI0BUSA (IPaHULbI,

06J1aCTH) IPUMEHUMOCTH




11.7

OnpezenATb HallpaBJeHWe BEKTOPA MHAYKLMU MarHUTHOTO M0JIS

I[MPOBOJHHKA C TOKOM, CHJIbI AMnepa N CUJIbI JIopeHua

11.8

CTpOUTh M ONMUCBHIBAaTh HU300paxK€HHE, CO3/JaBaeMoe IJIOCKUM

3epKaJIoM, TOHKOW JIMH30U

11.9

BBIMOJIHATE 3KCIEPUMEHTbl 10 HCCAEJO0BAaHUI0 (PU3UIECKUX
SIBJIEHUH U MPOLECCOB C MCIOJb30BaHWEM NPSIMbIX U KOCBEHHbBIX
M3MepeHU; Npu 3TOM (POpPMYyJIMpPOBaTh NpobseMy (3azady) u
TMIOTe3y y4yeGHOro 3KCIepHMeHTa, COOMpaTb YCTAHOBKY W3
npeJJIo)KeHHOro  000pyJl0BaHMSA,  NPOBOAUTH  ONBIT U

$opMyIMpOBaTh BBIBO/bI

11.10

OcyH.leCTBJIHTb npAdMbleé U KOCBEHHbIE€ M3MEPEHUA Cl)I/IBI/I‘IeCKI/IX
BEJIMYHUH; [IPHU 3TOM BbI6I/IpaTb ONTHUMAaJIbHBIHA CII0CO6 HN3MEPEHHNA
N HCIIOJIb30BATb H3BECTHbIE METOAbl OLEHKH HOFpeIHHOCTeﬁ

U3MepeHUuNn

11.11

UccnepoBaTh  3aBUCMMOCTH  QU3MYECKUX  BEJHWYMH  C
MCI0JIb30BaHUEM NpsSAMBIX U3MepeHU; npu 3TOM
KOHCTPYUpOBaTb  yCTaHOBKY, (QUKCHpPOBaTb  pe3yJbTaThbl
M0JIy4eHHOW 3aBUCUMOCTH GU3UYECKUX BEJIMYUH B BUJe Tab/IuL|

H Fpa(l)I/IKOB, AeJaTb BBIBOJADBI I10 pe3yJibTaTaM UCC/IeJOBaHUA

11.12

Cob6sitofilaTh mpaBuJsia 06e30MacHOTO TpyJAa MNpU NPOBeAEHHUU
UccaeJOBAaHUM B paMKax y4eGHOro 3KCIepUMeHTa, y4e6GHO-
Uccae/l0BaTe/JbCKOM U TNPOEKTHOM  [JleATeJIbHOCTU  C
MCI0JIb30BaHUEM U3MepHUTeJbHbIX YCTPOWCTB U

JIabopaTOpPHOTo 060py/JOBaHUS

11.13

PemaTb pacuyéTHble 3aJjauyd C ABHO 3aZaHHOM (U3UYecKOH
MOJIe/IbI0, UCHOJIb3ys (GU3UYEeCKHe 3aKOHbl WM MPUHIMIBL, Ha
OCHOBE aHa/iM3a YyCJA0BUS 3aJlaud BbIOMpaTbhb (QU3UYECKYIO
MOJie/ib, BbIAENATh (QU3UYECKHe BeJUYUHbI U GOPMYJIbI,
Heo6XoAUMble [J1 €€ pelleHHUs, IPOBOJUTb pPaAC4YE€Tbl U
OLleHHWBAaTb peaJbHOCTb MOJIyYeHHOTO 3HauyeHUs (QU3UYecKOoH

BeJIMYHMHbI

11.14

PemaTh KauecTBeHHble 3aJlaud: BbICTPAUBATb JIOTUYECKU
HENMPOTHUBOPEYUBYIO ILENOYKYy pacCy>JeHUH C Oomopod Ha

HN3y4Y€HHbI€ 3dKOHbI, 3dKOHOMEPHOCTH U CI)I/I3I/I‘-IECKI/Ie ABJIEHUA

11.15

Wcnosb3oBaTh NpU pelleHWH Y4eOHbIX 3aJady COBpPEMEHHbIe
MHPOpPMaIMOHHbIEe TEXHOJIOTUH JJ151 IOUCKA, CTPYKTYPUPOBaHUS,

UHTepnpeTauuu M MpeJCcTaBJIeHUs y4eOHOM U  Hay4Ho-




nonysisipHo MHbOpMalMM, IMOJY4eHHOM M3  pasIU4yHbIX
MCTOYHUKOB;  KPHUTHYECKHM  aAHAJU3UPOBATh  IOJIy4aeMylo

MHbOpMaLHIO

11.16

OOBACHATL MNPUHLMUNbl JeWCTBUS MallMH, MPUOOPOB U
TEeXHUYECKHUX YCTPOWCTB; pa3/uyaTb yCJ0BUS UX 6e30MacHOro

HCIIOJIb30BAHHUA B HOBCGﬂHeBHOﬁ KHN3HH

11.17

[IpyuBoAUTL TNpPUMEPBHI BKJI3JA POCCUUCKUX U 3apyOeKHbIX
y4€HbIX-PU3UKOB B pa3BUTHE HAYKH, B 00'bsICHEHHE MPOLECCOB

OKpyXawiiero Mupa, B pa3dBuTue TEXHUKHU U TEeXHOJIOTUH

11.18

Wcnosnb3oBaTb  TeopeTHYecKMe 3HAHUS 1o  QU3HKE B
NOBCEHEBHOW >XMU3HU /sl obecreyeHUs] 6e30MaCHOCTH IMpHU
obpalleHUr ¢ NIpubopaMyu U TEXHUYECKHMHU YCTPOUCTBAMHU, AJIs
COXpaHeHHUsI 3/I0pOBbsl U COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO

NOBeJIeHHUs B OKpY Kalolllel cpejie

11.19

PaboTaTh B rpylie C BBbIIOJHEHHWEM Pa3JMYHBIX COLHAJIbHBIX
posied,  NJaHHpPOBaTb  paboTy  Tpynmbl,  palMOHAJbHO
pacnpefieiiTb 0013aHHOCTU M IJIAHUPOBAaTb [eATeJbHOCTb B
HeCTAaHJAPTHBIX CUTyalusX, aJAeKBAaTHO OLEHUBAaTb BKJAJ
Ka)XI0r0 U3 YYAaCTHHUKOB TPYINIBI B pelleHHe pacCMaTpHUBaeMou

pO6JIEMBI




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Ko,
pa3aena

Kop npoBepsaemoro
3JIeMeHTa

IIpoBepsieMbie 3/1IEMEHTHI CO/lePKAHUSA

OU3UKA U METO/ZbI HAYYHOI'O [IO3HAHUA

1.1

dusvka - Hayka o npupoje. HayuHble
MeTOo/ibl MO3HAHUSI OKpY:Kalolllero Mupa.
PoJsib 3KCcnepuMeHTa U TEOPUH B INpolecce
NO3HAaHUS TNPUPOJAbL. IJKCIIEPUMEHT B

dusuke

1.2

MogenupoBaHue GU3NYECKUX SBJIEHUN U
IPOLIECCOB. Hay4Hble TUIIOTE3bI.
dusuyeckre 3aKOHbI U TeopuH. ['paHULbI
IPUMEHUMOCTH (GU3UYECKUX 3aKOHOB.
[IpuHnun coorBetcTBUA. Posib U MecTo
¢u3nku B GOPMHUPOBAHHUM COBpPEMEHHOU
HAy4YHOU KapTUHBI MUPA, B IPAaKTUYECKOMN

JesITeJbHOCTH JItoJler

MEXAHUKA

2.1

###Par###KUHEMATUKA

2.1.1

MexaHH4ecKoe ABHUXKEHHE.
OTHOCUTEJNBHOCTD MEeXaHHU4YECKOIo

JBxeHUs. CucteMa oTcuéta. TpaekTopus

2.1.2

[lepemelieHue, CKOPOCTb (cpepusis
CKOpOCTb, MIHOBEHHasl CKOPOCTb) H
YCKOpeHHe MaTepuaJbHONM TOYKH, UX
IPOEeKIMM Ha OCU CUCTeMbl KOOpJMHAT.
CnoxxeHue IlepeMelleHUH U  C/I0XKeHHe

CKopocTeun

2.1.3

PaBHOMepHOe U pPaBHOYCKOpPEHHOE
npsiMoJiiHeHoe  fABWXeHHe. ['paduku

3aBHUCHMMOCTH KOOpAHWHAT, CKOpOCTH,




YCKOpeHHsd, TMNyTU U  IepeMelieHus

MaTepUaJbHOW TOYKH OT BpeMeHH

2.1.4

CBobGoAHOE MajJieHHe. YCKOpeHue

CBOOOJHOTO MaJeHUdA

2.15

KpuBosivHeliHOe JiBH>KeHHe. PaBHOMepHOe
JIBIDKEHHe MaTepUaIbHOM TOYKU 1O
OKPYKHOCTH. YryioBas CKOpOCTb,
JIUHelHasA ckopocTb. [lepuoj U yacToTa.

[leHTpoCTpeMUTEBHOE YCKOPEHUE

2.1.6

TexHuyeckue yCTPONCTBA: CHHUJOMETD,
JIBUKEHUE CHAPS/I0B, LIeNHbIe U PEMEHHbIE

nepejadu

2.1.7

[IpakTHUyeckue paboTHI. H3mepeHue
MTHOBEHHOM ckopocTu. MHccnenoBaHue
COOTHOILIEHUS MeXAy NyTSMH,
NpPONIEHHBIMU TeJIOM 3a
nocJjeno0BaTe/bHbIe paBHblE NMPOMEXYTKHU
BpeMeHU npu PaBHOYCKOPEHHOM
JBI>KEHUU C HayaJbHOM  CKOPOCThHIO,
paBHOM HyJw0. H3ydyeHue [ABUKEHHUS
HlapyukKa B BA3KOW KUAKOCTU. H3yuyeHue
JIBI>KEHUS TeJa, OpOIIEHHOTO

FT'OPHU30HTAJIbHO

2.2

###Par###/MHAMUKA

2.2.1

[IlpyuHnun  oTHocuTenbHOCcTH [anuies.
[lepBbiii 3akoH HbloToHa. UHepyuaibHbie

CUCTEMBI OTCYETA

2.2.2

Macca TeJia. Cuna. [IpuHUUn

CyIlepHO3ULUU CUJI

2.2.3

BTopou 3aKOH HproToHa s
MaTepUaJbHOW TOYKM B HHEpLHAJbHOU
cuctreme otcyéta (MCO). TpeTuit 3akoH

HbroTOHa AJI MaTE€PHUAJIbHBIX TOYEK

2.2.4

3akoH BceMHUpHOro TAaroteHud. Cunaa




TAMXECTH. l'[epBaH KOCMH4Y€eCKad CKOPOCTb.

Bec Tena

2.2.5

Cuua ynpyroctu. 3akoH ['yka

2.2.6

Cusia Tpenus. Cyxoe TpeHue. Cuiia TpeHUs
CKOJIb)XEHUSI M CuJla TpPEeHUd [OKOs.
KoadounueHt TpPeHHUs. Cuna
CONpPOTHUBJIEHUS NpHU JABUKEHUU Tesa B

KHUIKOCTHU UJIK Ir'a3e

2.2.7

[ToctynatesnbHoe 17 BpallaTeJbHOe

JIBI>KEeHMe abCoJIIOTHO TBEPAOTO TeJa

2.2.8

MoMeHT CUJIBI OTHOCHUTEJIBHO ocH
BpalleHuH. [Tneuyo CUJIBL. YcnoBusa

paBHOBecus TBEpaoro TeJsa B UCO

2.2.9

TexHu4eckue ycCTpoOWCTBa: MNOJIIMITHUKY,

ABUXEHHE HCKYCCTBEHHBIX CIYTHUKOB

2.2.10

[IpakTHUyeckue paboTHI. H3yyeHue
JIBIDKeHHUs1  Opycka 10  HAKJOHHOM
IJIOCKOCTU TMO0J, JeHUCTBUEM HECKOJIbKUX
cua. HcciepoBaHve 3aBUCUMOCTH  CUJ
yOpyrocTH, BO3HUKAIOIIUX B
febopMUpyeMoOi Npy:KMHE U PE3UHOBOM
ob6pasie, OT BeJUYUHbl UX JedopMalvi.
HcciepoBanue  ycioBHM  paBHOBeCHS

TBEP/IOTO TeJsia, UMEILIero 0Cb BpalleHHUs

2.3

###Par###3AKOHbI COXPAHEHUSA B MEXAHUKE

WUMnyJsibc MaTeprUalbHOM TOYKH, CUCTEMBI

2.3.1 MaTepuaJbHbIX TO4YeK. UMnysnbc cuibl U
M3MeHeHHe UMITyJIbCa TeJsla

232 3akoH coxpaHeHusa wumnysabca B HCO.

o PeakTHuBHOe ABUMXXeHUE

2.3.3 Pa6oTa cusbl

2.3.4 MoOIIHOCTB CHUJbI

235 KuHeTuyeckass >Heprusa MaTepHUalbHOU

TOYKHU. TeopeMa 0 KHHETHYeCKOH SHEpPrumn




2.3.6

[loreHuuanbHada sHeprud. [loTeHManbHasa
3Heprus ynpyro  febopMUpPOBaHHOMU
NnpyXuHbl. [loTeHMabHAs 3Hepryusa TeJsa

BOJIN3U IIOBEPXHOCTHU 3eMun

2.3.7

[loTeHUHa/NbHblE MW HeNOTeHLHaJ/bHble
cuibl. CBAA3b pabOTbl HeNOTeHLHAJbHBIX
CUJI C U3MeHeHHeM  MeXaHHUYeCKOU
3HEPryU CUCTEMBI Tes. 3aKOH COXpaHEeHUs

MeXaHU4YeCKOW 3Hepruu

2.3.8

Ynpyrue u Heynpyrue CToOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOHCTBa:  [JIBHXKEeHHUe
pakeT, BOJOMET, KoIlep, MPYXHUHHbINA

IMHUCTOJIET

2.3.10

[IpakTuyeckre pa6oTel. U3ydyeHue cBA3U
CKOpOCTEH TeJ MpU HEYNpyroMm yJape.
UccnepoBanue cBsI3M paboOThbl CHUJBI €

W3MeHeHHEeM MeXaHU4YeCKOU JHEPIruu TeJia

MOJIEKYJIAPHAA ®U3UKA U TEPMOJIMHAMUKA

3.1

###Par###0CHOBbI MOJIEKYJIAPHO-KUHETUYECKOUW TEOPHHU

3.1.1

OcHOBHbIe TOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETHYEeCKOW Teopuu. bBpoyHoBckoe
JIBIDKEHME. Audoysus. XapakTep
JIBKEHUSI W B3aUMOJEHCTBUS YaCTHI]

BeleCcTBa

3.1.2

Mopenn cTpoeHusi ras3oB, KUJKOCTEH U
TBEPABIX TeJl U OObSCHEHUE CBOWCTB

BellleCTBa Ha OCHOBE 3THUX MoJieJiel

3.1.3

Macca MOJIEKY L. KoandyecTBo BelecTBa.

[TocTossHHasa ABorazpo

3.1.4

TensioBoe paBHOBecue. TemMnepaTypa U eé

usMepenue. lllkana remnepatyp Lenbcus

3.1.5

Mopenb wupeanbHoro rasa. OcHOBHOe
ypaBHeHHEe MOJIEKYJIAPHO-KUHETUYECKOU

TEOPHUHU NAE€AJIbHOTIO ra3da




AGcostoTHass TeMmIepaTypa Kak Mepa

316 cpenHeu KWHeTUYeCKOHN 3Hepruu
o TEeIJIOBOT'0 JBMXKeHUs YacTul, rasa. lllkasa
TeMnepaTyp KesbBUHa
YpaBuenue Kianelpona - MeHpeseeBa.
3.1.7
3akoH JlanbTOHa
l'azoBble  3akoHbl.  H3ompoueccel B
318 yJieaJlbHOM rase C IOCTOSAHHBIM
o KOJIN4YEeCTBOM BellecTBa: MU30TepMa,
M30Xx0pa, u3obapa
Texnuyeckue yCTpOWCTBA: TepMOMETD,
3.1.9
6apomMeTp
[IpakTHyeckre paboTel. M3MepeHue Maccel
BO3/yXa B KJIaCCHOM KOMHarTe.
3.1.10 HccnenoBanue 3aBUCUMOCTH MeXAy
napaMeTpaMy COCTOSHMS Ppa3peXeHHOro
rasa
OCHOBbI TEPMOAMHAMUKHU
TepMoguHamMmuyeckas cUCTeMa.
321 BHyTpeHHAsa 3Heprusa
TEePMOJUHAMHUYECKON CUCTEMBI U CIIOCOODI
€€ U3MeHeHUd
KosinuectBo TeIJIOThI % pab6orTa.
3.2.2 BHyTpeHHAs  3Heprus  OJHOATOMHOIO
WJleaJIbHOTO rasa
3.2 Bupnl TenJionepeLayu:
TeIJIONPOBOAHOCTb, KOHBEKIIH4,
323 U3JIy4eHHue. TenoémMkocTb TeJia.
o YpaenbHaad  TeIIOEMKOCTb  BellecTBa.
Pacyét  kosiMyecTBa  TEIJIOTBI  IPHU
Telionepejayde
[lepBbI 3aKOH TepMOJAVUHAMUKHU.
3.24 [IpumeHeHue 1epBOro 3aKOHa

TEPMOJUHAMHKH K n3ormponeccaM.




['padurueckas wuHTepnperauuss pabOThI

ra3sa

3.2.5

TensnoBble MamKnHbL. [IpUHLUNBL AelCTBUA
TeIJIOBbIX ~ MawmuH. [Ipeo6pa3oBaHus
3Hepruu B TeNJIOBbIX MalIWHaX.
Kosadpouuuent  nosiesHoro  JelcTBUSA
(nanee - KII/l) TensioBoil MawiuHbL. Lukia

Kapho u ero KII/]

3.2.6

BTopoit 3aKOH TEPMOJUHAMHUKHU.
HeobpaTUMOCTb MpOLECCOB B MPUPOJE.
TensioBble  ABUTaTes M. IJKOJIOTMYECKHE

l'lpO6JleMbI TeIlJIOOHEPTEeTHUKH

3.2.7

TexHu4yeckue  yCTPOWCTBAa: JBUTaTeJb
BHYTpPEHHEro CropaHus, ObITOBOM

XOJIOAWJIbHUK, KOHAWULIMOHED

3.2.8

[IpakTHUyeckue paboThI. H3mepeHue

y/ZeJIbHOU TEMJI0EMKOCTH

3.3

###Par###AI'PETATHBIE COCTOAHUA BELUIECBA. ®A30BbIE

[TEPEXO/IbI

3.3.1

[lapoo6pazoBaHue U KOH/|eHCal Usl.
HcnapeHue u KuneHue. YeabHad TemjoTa
napoo6bpasoBaHUs. 3aBUCUMOCTb

TeMIlepaTypbl KUIIEHUA OT JaBJE€HUA

3.3.2

A6coroTHast U OTHOCUTEJ/IbHAS BJIAXKHOCTh

Bo3yxa. HacklleHHbIN nap

3.3.3

Teépmoe Teno. Kpucramiunyeckue u
amopodHble Tesia. AHU3OTPOMUS CBOMCTB
KPHUCTAJLJIOB. Kupkue KPHUCTaJLJIbL.

COBpeMEHHbIe MaTepHaJibl

3.3.4

[InaBieHue U KpUucTtanavsanud. YaeabHas

TenJoTa niasjaeHus. Cyoammanus

3.35

YPaBHeHI/Ie TEeINJIOBOro 6aJsiaHca

3.3.6

TexHu4eckue ycCTpoOMCTBa: TUIPOMETP H

IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU




oJiyd4eHud COBPEMEHHBIX MATE€pPHUAJIOB, B
TOM qucJie HaHOMAaTepHUaJoB, 151

HAaHOTEXHOJIOTHH

3.3.7

[IpakTHUyeckue paboThI. H3mepeHue

BJIA’KHOCTH BO3AyXa

3JIEKTPOJAMHAMHKA

4.1

###Par###3JIEKTPOCTATUKA

4.1.1

JneKkTpu3anus Tes. JJIeKTPUYECKUH 3aps.

ﬂBa BH /A 3JIEKTPHUIECKHUX 3apAJ0B

4.1.2

[IpoBOAHUKHY, JV3JIEKTPUKHU v

NOJIYIPOBOJHUKHU

4.1.3

3aKoH COXpaHEHHUA 3JIEKTPpHUYIECKOI'o

3apsja

4.1.4

BsaumogencrBue 3apsaa0B. 3akoH KysioHa

4.1.5

JnekTpruueckoe TmoJie. Hanps»k€éHHOCTb
3JIEKTPUUYECKOT0 HOJIS. [IpuHuUn
Cynepnosuuuu. JIMHUM HanpsHKEHHOCTH

JJIEKTPHUYECKOTI'O I10JIA

4.1.6

PaboTa cus 3/1eKTPOCTAaTUYECKOTO MOJIS.

[ToTeHnman. Pa3HoCcTh NOTEHI[MAI0B

4.1.7

HpOBO,Z[HI/IKI/I H AU3JIEKTPUKHU B
NMNOCTOAHHOM 3JIEKTpHUIE€CKOM ImoJie.

JluaneKTprUyecKasi IPOHULLAEMOCTD

4.1.8

J/IEKTPOEMKOCTb. KongeHcarop.
JJIeKTPOEMKOCTb IIJIOCKOTO KOHJZleHCaTopa.

3HepFI/IH 3apAXKEHHOI'0 KOHAEHCATOopa

4.1.9

TexHu4eckue yCTpOWCTBa: 3JIEKTPOCKOI],
3JIEKTPOMETD, 3JIEKTpOCTaTHYecKas
3alMTa, 3a3eMJIeHUe 3JIeKTpPONpubOopoB,
KOHJZIeHCcaTop, KCEpOKC, CTPYHHBIN

IPUHTED

4.1.10

[IpakTHUyeckue paboThI. H3mepeHue

SHeKTpOéMKOCTH KOHAEeHCAaTopa




4.2

HHH#Par###I10CTOAHHBIA 3JEKTPUYECKUHM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcnoBus CylleCTBOBaHHUA IIOCTOAHHOI'O
JJIEKTPHUYIECKOTO0 TOKa. HMcToyHUKH TOKa.

Cusa Toka. [IocToOIHHBIN TOK

4.2.2

Hanpsxkenune. 3akoH Oma JJid y4dacTKa

ey

4.2.3

JdJIeKTpUYecKoe CONPOTUBJIEHHE.

YaenbHoe cCONpOTHBJIEHHE BELlECTBA

4.2.4

HOCJIE,Z[OB&TGJH:)HOG, MnapaJsijieJibHOE,

CMelllaHHOoe coeJUHEeHHE IIPOBOJHUKOB

4.2.5

PaboTa 3/1IeKTpUYECKOrOo TOKa. 3aKOoH

Jxoyina - JleHna

4.2.6

MOH.IHOCTI:) JJIEKTPHUYIECKOTI'0 TOKa

4.2.7

3JieKTpoABWXKylas cuaa (ganee — 3/C) u
BHYTpeHHee CONpPOTHUBJIEHHE HCTOYHHUKA
Toka. 3akoH OMa /1Jis1 NOJIHOM (3aMKHYTOM)
3JIEKTPUYECKOU LeMu. KopoTkoe

3daMbIKaHHE

4.2.8

JJIeKTpOHHAasA MNPOBOJAUMOCTb TBEPAbIX
MeTaJlJIOB. 3aBUCHMMOCTb CONPOTHUBJIEHUS
MeTaJlJIOB oT TeMIlepaTyphl.

CBepxnpoBOJUMOCTb

4.2.9

JJIeKTpUYeCKUH TOK B BakyyMme. CBOMCTBa

3JIEKTPOHHBIX MTYYKOB

4.2.10

[TosynpoBogHUKHU. Cob6cTBeHHas v
nprMecHas IIPOBOJAUMOCTb
MOJIYIPOBOJHHUKOB. CBoricTBa p-n

nepexoza. [losynpoBoHUKOBbIE IPUOOPHI

4.2.11

3HeKTpI/I‘{eCKI/If/’I TOK B 3JIEKTPOJINTAX.
aﬂeKTpOJII/ITI/I‘IeCKaH AUCCOoMalud.

JJIeKTPOJIU3

4.2.12

3JIeKTpPI‘{eCKHI>'I TOK B ra3ax.

CaMoCTOSITe/IbHBIM U HECAMOCTOSTEAbHbIN




paspsg. PaznyHble TUIIBI
CaMOCTOSITEJIbHOTO  pa3psiga. MoJsHusl.

[Tn1a3sma

4.2.13

TexHudyeckue ycCTpoWcTBa: aMIepMeTp,
BOJIbTMETP, PEOCTaT, HCTOYHUKHU TOKa,
3JIeKTpOHarpeBaTe/IbHble npubopsl,
3JIEKTPOOCBETUTEJIbHbIE npubopHI,
TEPMOMETpP CONPOTUBJIEHUS], BaKyyMHbIU
JUO0J, TepMHUCTOpbl U ($OTOPE3UCTOPH],

NOJIyIPOBOJHUKOBBIN N0/, TaJibBaHHUKA

4.2.14

[IpakTHUyeckue paboTHI. H3yyeHue
CMeIaHHOI0 COeIUHEHUS Pe3UCTOPOB.

H3mepenue J/IC MCTOYHHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBJIEHUS].

HabutoneHue anekTposiMsa

11 KJIACC

Kog,
pa3aena

KoanpoBepsiemoro
3JIeMeHTa

IIpoBepsieMble 371€MEHThI
coep>KaHus

4

JJIEKTPOAUMHAMUKA

4.3

###Par###MAIHUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHAA MHAYKLUA

4.3.1

[TocTosiHHBIE MarHMThlI.
BzaumopeiicTBue MOCTOSTHHBIX

MAarHuToB

4.3.2

MarHutHoe mnoJsie. BEKTOp MarHUTHOM
MHAYKUUMW. [IpyuHOUD cyneprno3unuu.
Jluauun MarHUTHOHU MHYKIWH.
KapTuHa IMHMIA MarHUTHOW MHAYKLUHU

oJid MOCTOAHHBIX MAarHUTOB

4.3.3

MarHuTHoOe 1oJie NPOBOJHUKA C TOKOM.
KapTvHa J/MHUM 1O JJIMHHOTO
NpsAMOro IpPOBOJAHHUKA U 3aMKHYTOIO

KOJIbII€BOIr'O IMPOBOAHHKA, KATYLIKHU C




TOKOM. OneiT dpcrena.
B3auMogelicTBue NPOBOJHUKOB c

TOKOM

Cusia AMniepa, eé MoAyJib U

434
HallpaBJieHUe
Cuna JlopeHua, eé MOAyJb U
HanpasJsieHue. /|BU>KeHUe 3apsi)KeHHOU
435 YacTULbl B OJHOPOJAHOM MAarHMTHOM
noJie. Pa6oTa cusibl JlopeHna
ABnenue 3JIEKTPOMAarHUTHOM
4.3.6
VHAYKLAU
4.3.7 [loTok BeKTOpa MarHUTHOW UHAYKLUU
2/1C VH/YKLMHU. 3aKoH
4.3.8 3JIEKTPOMAarHUTHOM VHAYKLAU
®apapes
BuxpeBoe asiekTpuyeckoe tmoJe. I/IC
VH/AYKIVU B IPOBOJHUKE, IBUXKYLIEMCH
39 NOCTyNaTeJbHO B OZJHOPOJHOM
MarHUTHOM IoJie
4.3.10 [IpaBusio JleHua
WHAYKTUBHOCTS. fABneHue
4311
caMOUHAYKLMU. 3/1C caMOMHAYKIIMU
JHepryvsa MarHUTHOIO IOJIA KaTyLWKH C
4.3.12
TOKOM
4.3.13 JJIeKTPOMarHMUTHoe IoJie
TexHH4YecKHe yCTpPOMCTBA: MOCTOSIHHbIE
MarHuThI, 3JIEKTPOMAarHUTHI,
4.3.14 3JIEKTPOJBUTATEJIb, YCKOPHUTEIN
3JIeMEHTAapHbIX YacTHUL, WHAYKIMOHHAA
ne4yb
[IlpakTuyeckne paboTel. H3ydeHue
4315 MarHUTHOTO MOJI KaTyIIKU C TOKOM.

I/ICC.He,ELOBaHI/Ie AEﬁCTBHH IOCTOAHHOTO

MdArHuTa Ha paMKy C TOKOM.




HUccnepoBanue SABJIEHUS

3JIEKTPOMarHUTHOW HHAYKLUHU

KOJIEBAHHA 1 BOJIHBI

5.1

###Par###MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA

5.1.1

KosiebaTesibHasg cucteMa. CBOGOJHBbIE
KoJiebaHHUs. [apMoHUYecKue
KoJiebaHu4. [lepuog, 4acToTa,

aMIJINTYa U pas3a KosiebaHuU

5.1.2

[Ipy>KUHHBIA MasiITHUK.

MaTeMaTH4YeCKHUH MasiTHUK

5.1.3

YpaBHeHue rapMOHUYECKHUX
KoJieGaHUH. KunemaTtuueckoe %
JUHaMHUYeckoe onucaHue

KoJ1eb6aTeJIbHOTO JBWXKEHUS

5.1.4

[IpeBpaieHue 3HEepruu npu
rapMoOHMYecKUX KoJiebaHusX. CBs3b
AMIUIMTYAbl  KOJIEOAHHUM  MCXOJHOU
BEeJIMYUHBI C aMIUIUTYJJaMU KOJie6aHUM

€€ CKOPOCTH U YCKOpeHUd

5.1.5

KosiebaTenbHbId KOHTYp. CBOGOAHBIE
3JIEKTPOMAarHUTHble  KOJIe6aHUsS B
UJleJIbHOM KO0JIe0aTeJIbHOM KOHTYPE.
AHasioruss MeXAy MexXaHUYeCKHUMH M
3JIEKTPOMAarHUTHBIMU  KOJIEOAHUSIMHU.

®opmysa TomcoHa

5.1.6

3aKOH  COXpaHeHUs]  3Hepruud B

uJlea/IbHOM KoJiebaTe/IbHOM KOHType

5.1.7

BbeIHY>KieHHbIe MeXaHU4YecKHe
KoJsiebaHud. Pesonanc. PesonancHad
KpUuBagd. BeiHyKieHHbIe

JJIEKTPOMArdHMuTHbBIE KoJiebaHus.

5.1.8

[lepeMeHHbId TOK. CHHyCOMJaJIbHBIN

HepeMEHHbIﬁ TOK.

5.1.9

MoiHocTb nepeMeHHOro TOKa.




AMriutyHoe % JeUCcTBywLIee

3HAa4Y€HHE CUJIbl TOKA U HallPpAXXEHUA

TpancdopmaTop. [IporsBoacCTBO,
nepejaya U norpebJsieHue
3JIEKTPUYECKOU 3HEepruM.
JKoJIOTUYECKH e pUCKHU npu
5.1.10 .
NpPOU3BO/ICTBE 3JIEKTPUYECKOU
3Heprud. KysibTypa wucnosib3oBaHus
3JIEKTPO3HEPrUM B  TOBCEJHEBHOU
KU3HU
TexHu4eckue ycTpolcTBa: ceiicMorpad,
5.1.11 3JIEKTPUYECKUU 3BOHOK, JIMHUH
3JieKTponepejay
[IpakTHUyeckue paboTsl. HccienoBanue
3aBUCUMOCTHU nepuoza MaJlbIX
KoJIeOaHUM Tpy3a Ha HUTU OT [AJIMHBI
5.1.12 HUTH U Maccel rpysa. HMccaepoBanue

InepeMeHHoro TOKa B nemnu 3
nocjeanoBaTEJIbLHO COeIUHEHHBIX

KOHZEeHCAaTopa, KaTYlIKHU U pe3nuCTopa

5.2

###Par###MEXAHUYECKHE U 3JIEKTPOMATHUTHLIE BOJIHBI

521

MexaHuuyeckue BOJIHBI, yCJIOBHUS
pacnpoctpaHeHus. Ilepuos. CKopocTb
pacnpocTpaHeHUs] W [IJIMHA BOJIHBIL

[lonepe4Hble ¥ NPOJ0/IbHBIE BOJHBI

5.2.2

HH##Par### HuTepdepeHnus 51

,aucl)paxunﬂ MeE€XaHHN4Y€CKHUX BOJIH

5.2.3

3Byk. CkopocTb 3BykKa. [pomkocTb

3ByKa. BeicoTa ToHa. TeMb6p 3ByKa

5.2.4

JJIeKTPOMarHWTHble BOJIHBL. YCJOBHUSA
V3JIyYeHUsl 3JeKTPOMAarHUTHBIX BOJIH.
B3avMHas opueHTanusa BeKTopoB E, B u
U B D3JJIEKTPOMarHMTHOW BOJIHE B

BaKyyMe




5.2.5

CBoOWCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, npeJioMJIeHHUE,
noJIApU3aLus, avdpakuus,
uHTepdepeHLUs. CkopocTb

3JIEKTPOMArduTHbLIX BOJIH

5.2.6

Ikasa 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHEHI/Ie 3JIEKTPOMArHUTHbLIX BOJIH

B TEXHUKE U OBITY

5.2.7

[IpuHIUTIBI pPaaroCBs3U U
TeJeBUeHHS. Pajuvosiokanus.
JJIeKTPOMarHuTHOe 3arpsisHeHUe

OKpy»Kalolllel cpesibl

5.2.8

TexHuyeckue YCTPOUCTBA:
My3blKaJIbHbIe WHCTPYMEHTHI,
yJIbTpa3ByKOBas JMarHoCTUKa B
TeXHUKe U MeJULMHe, pazap,
paZiMONIPUEMHHUK, TeJeBU30p, AaHTEHHa,

TesiedpoH, CBY-neub

5.3

###Par###0IITUKA

53.1

[IpsiMo/siMHelHOe  paclnpocTpaHeHue

CBeTa B OZJHOPOIHOH cpege. JIyd cBeTa

5.3.2

OTpaxkeHue cBeTa. 3aKOHbI OTPaKeHUs
cBeta. [loctrpoeHue H300pakeHUHd B

IIVIOCKOM 3€pKaJie

533

[Ipesiomsienue cBeTa. 3aKOHbI
npeJIoMJIeHUs CBeTa. AGCOJIIOTHBIA

IMOKa3aTeJIb [MpeJIOMJICHUA

5.3.4

[TosiHOE BHYTpeHHee OTpaKeHHUe.
[IpesenbHbIN yroJ MOJIHOTO

BHYTPEHHEIr'o OTpa*XeHu#d

535

Jucnepcusa cBera. CJI0KHBIA COCTaB

6esioro cBeta. LiBeT

5.3.6

Co61/1palou_u/1e H pacCernBaromye JINH3bI.

ToHkag JIMH3a. cDOKYCHOG pacCToAHHUE U




ONTHYeCcKass CWJa TOHKOW JIMH3BI.
[Toctpoenue HM300pakeHuMn B
COOMpAKILMX U paccerBaOLIMX JIUH3aX.
dopMyJsia TOHKOW JINH3BI. YBeJUYEHHeE,

AdaBaeMoe JINH30H

5.3.7

[Ipenensl IIPUMEHUMOCTHU

reoMeTpUYECKOW ONITUKHU

5.3.8

HuTtepdepeHuus cBeta. KorepeHTHble
MCTOYHUKH. YCJOBUS  HabJOJeHUs
MakKCUMyMOB Y  MHHUMYMOB B
MHTepdepeHLIMOHHON KapTHUHE OT JIBYX

CI/IH(l)aBHbIX KOTepeHTHBbIX NCTOYHHUKOB

5.39

Audpakuua cBeta. /JludpakyuoHHas
peméTka. YcioBue HabJII0/1eHuUs
IJIaBHBIX MaKCMMyMOB NpH MaJleHUuU
MOHOXPOMaTH4Y€eCKOTO cBeTa Ha

AUQPPAKIMOHHYIO PEIETKY

5.3.10

[Tonapusanusa ceeta

5.3.11

TexHu4eckue yCTPOWCTBA: OYKH, JYIa,
doToanmnapar, NPOEKLMOHHbIH
ammnapar, MHUKPOCKOTI, TeJIeCKOTI,
BOJIOKOHHAsl ONTHKA, JUPpaKIMOHHAS

peléTKa, NoJsIpou/[y

5.3.12

[IpakTuyeckue paboTel. H3MepeHue
noKasaTeJis NpeJIOMJIEHUA.
UccnenoBaHue CBOMCTB M300paykeHUH
B JiMH3axX. HabGurogeHue jaucnepcuu

CBE€Ta

3JIEMEHTGBI CIIELIMAJIbHON TEOPUH OTHOCUTEJILHOCTHU

6.1

FpaHI/IleI IMPpUMEHUMOCTHU
KJIaCCUYECKOM MeXaHHUKHU. HOCTy.HaTbI
TEeOpHHUu OTHOCHUTEJIbBHOCTHU:
WHBAPWUAHTHOCTb MOAYJIA CKOPOCTHU

CBE€Ta B BaKyyMe, IMPpUHOUII




OTHOCHUTEJbHOCTH JUHIITENHA

OTHOCUTEJBHOCTD OJHOBPEMEHHOCTH.

6.2 3aMmezJjieHUe BpeMEHU U COKpallleHue

JUIUHBI

JHepruss U  UMIYJbC CBOOOJHOM
6.3

4acTHULbI

CBsA3b MacChl C 3Hepruen U UMIYJIbCOM
6.4 CBOOOJHOW 4YacTULbl. JHePTrusi MOKOs

CBOOOJHOM YaCTHIbI

KBAHTOBAA ®U3UKA

###Par###3JIEMEHTHI KBAHTOBOM ONITUKU

@®otonbl. @opmysia [lnaHka cBA3U
7.1.1 3Hepruu ¢GOTOHA C €ro 4YacTOTOH.

JHeprus U UMIyJabc GoTOHA

OTkpbITHE U Hccae0BaHue
7.1.2 ¢dotoadpdekra. OnbiThl A.l'. CToseTOBA.

3akoHbl poToadPekTa

YpaBHeHuE JUHIITENHA JUIST
7.1.3 dotoadpdekTa. «KpacHasa rpaHuULa»
dotoadpdekTa
7.1.4 JlaBsiienue cBeta. OnbiThl [1.H. Jle6eneBa
7.1.5 XMMHYecKoe JIEUCTBHE CBETA
TexHuyeckue YCTPOUCTBA:
7.1.6 ¢doTo3sieMeHT, OTOAATUMK, COTHEUHAS

6aTapesi, CBeTOIU O/

CTPOEHHE ATOMA

Mopenb atoMa ToMcoHa. ONbITHI

Pezepdop/a no uccie0BaHUIO

72l cTpoeHUsd aToMa. [ll1aHeTapHas Mo/eb
aToMa
[loctynater  bopa. H3nyyeHue u
7.2.2 norsomieHrue ¢GOTOHOB IpPU Iepexone

aToMa C OJHOTO YpPOBHS 3Hepruu Ha




Apyrou. Bupabsl cnekTtpoB. CnekTtp

YpOBHEU 3Hepruy aToMa BoZ0po/ia

7.2.3

BoJsiHOBBIE cBO¥MCTBA YacTull. BosiHEbI e
Bpouns. KopnyckyisipHO-BOJIHOBOU
AyanusM. Jludpaknus 3/1eKTPOHOB Ha

KpUCTaJJIax

7.2.4

CnoHTaHHOE U BbIHY>K/IEHHOE
u3JlydyeHue. YCTPONUCTBO M NPUHLHUI

paboThI Jlazepa

7.2.5

TexHuyeckue YCTPOUCTBA:
CIEeKTpa/ibHbIM aHa/U3 (CIEKTPOCKOI),

Jlazep, KBAaHTOBBIM KOMIIBIOTEP

7.2.6

[IpakTuyeckue paboThl. HabusrogeHue

JIMHEW4aToro CIIEKTpPAa

7.3

ATOMHOE AP0

7.3.1

MeToabl HAOJIIOJEHUS U PErucTpanuu

3JIEMEHTAPHBIX YaCTHUL]

7.3.2

OTKpbITHE PAJUOAKTUBHOCTU. ONBITHI
Pesepdopa no ompejesieHHI0 cocTaBa
pPafiuoaKTUBHOI0 U3aydeHHs. CBOMCTBA
asnbda-, oera-, ramMma-u3JiydeHuUsl.
BiusHUe pafiuOaKTUBHOCTH Ha >KUBBIE

OpraHr3MbI

7.3.3

OTKpbITHE TMPOTOHA U  HEUTPOHA.
HyknonHas mogenb siapa 'elizeHbepra
- HWBaHeHko. 3apsjg gxapa. Maccosoe

yucso aapa. Usoronsl

7.3.4

Anbda-pacnaf. JJIEKTPOHHBIN v
NO3UTPOHHBIA 6GeTa-pacnaj. [amma-
v3jyyeHue. 3aKOH paJJMOAKTHBHOTO

pacnajza

7.3.5

JHepruss CBsI3M HYKJIOHOB B sJpe.

fAnepnble cuibl. lepeKT Macchl iapa

7.3.6

AnepHble peakuuu. /lejieHWe U CUHTE3




anep

7.3.7

AnepHbid peakTop. TepMosiaepHbIU
cuHTe3. I[Ipo6sieMbl U MepPCHEKTHUBBI
AlEpPHOU 3HEPreTUKU. JKOJOTHYeCcKUe

aCIeKThI A1epHOU S3HEPTeTUKU

7.3.8

daeM €HTapHble YaCTHUILbI. OTKprTI/Ie
IO3UTPOHA. CDYHL[aMeHTaJIbeIe

BBaI/IMO,ELeP'ICTBI/IH

7.3.9

TexHuyeckue ycTpoicTBa: A03UMETD,
KaMepa BuibcoHa, siiepHBbIA peakTop,

aToOMHag 6oMbOa

7.3.10

[IpakTHyeckure paboTsl. HccienoBanue
TPEKOB 4acTuI] (mo rOTOBBIM

doTorpadusam)

3JIEMEHTBI ACTPO®U3UKHU

8.1

Buj 3Bé3aHoro He6a. Co3Be3us, sipKue
3BE€3/bl, IJIAHEThl, MX  BHJAUMOE

JBIDKEHHE

8.2

CosiHeyHast cucTteMa. [ly1aHeThbl 3eMHOM
rpynisbl. [l1aHeThI-TUraHThI U X
CIIYTHHKHU, KapJINKOBbIE IJIaHETDI.

Mauibie Tesia COJITHEYHOU CUCTEMBI

8.3

Connne, ¢otochepa u armocdepa.

CoJiHeYHad aKTUBHOCTb

8.4

Hctouynuk sHepruu CosIHLA U 3BE3 ]

8.5

3BE3/bl, UX OCHOBHbIE XapaKTEPUCTUKHU:
Macca, CBETHMOCTb, paauyc,
TeMIlepaTypa, 1704 B3aMMOCBSI3b.
JluarpaMMa «CHeKTpaJIbHbIA KJacC -
CBETHMOCTbB. 3BE3/1bI rJIaBHOH
MocJie/loBaTe/IbHOCTH. 3aBUCHMOCThb
«Macca - CBEeTUMOCTb» [Jid 3BE3[

rJIaBHOM nocjieaoBaTe/JIbHOCTHU

8.6

H###Par###BHyTpeHHee CTpoeHue




3B€3/. CoBpeMeHHble NpeJCTaBJIEHUSI O
NPOUCXOXK/IeHHUU U 3BoJirolMu CosiHIA U

3BE3/1. ITallbl }KU3HU 3BE3]],

8.7

Miueunsiii Ilyte - Hawma [lanakTuka.
CrnupanbHasg cTpykKTypa [anakTHky,
pacnpezesieHde 3B€3[, rasa U INbLIU.
[lonoxxenne u pBwxeHue CoJsiHLA B
Fanaktuke. Ilnockasgs u chepuyeckas

noacucTeMsl 'alaKTUKH

8.8

Tunbl ranakTuk. PajuoranakTUKd U
KBasapbl. YépHble [Jblpbl B sAJpax

rajlakKTHK

8.9

BcenenHasa. Pacwiupenue BcesieHHOM.
3akoH Xab66sia. PazberaHue rasakTHK.
BospacTt u paguyc BcenenHou, Teopusa
Bosabmioro B3pbiBa. Mojenb «ropsyeu

BcesieHHO#». PeIMKTOBOE U3JlydyeHUe

8.10

MacwtabHass cTpykTypa BcesneHHOM.
MeTarasakTuKa. Hepewménnbie

npo6JieMbl aCTPOHOMUM




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
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e ®usuka. 11 kiacc. Msakuues I'.f1., ByxoBues B.b., Yapyrun B.M.; nog peaakuuei
[TapdpenTreBoii H.A. AkuimonepHoe o61iecTBo «M3aaTenbcTBo «IIpocBeleHune»
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METOAHWYECKHE MATEPHAJIbI /14 YYHUTEJIA
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