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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
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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
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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.
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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
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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.
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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 artoma Tomcona. OnbiTel Pedepdopma 1o paccessHUIO (-4acTHIl.
[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.
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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.
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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.
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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)IaTPpMOTHYECKOr0 BOCIUTAHUA:

cpOpMHUPOBAHHOCTb POCCUMCKOM IPaXKJaHCKOM UJeHTUYHOCTH, IAaTPUOTHU3Ma;

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

3)AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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)3CcTEeTU4€eCKOro BOCIMTAHUS:

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

5)TpyAoBOro BOCHUTAHUA:

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;
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6)3K0/10r14eCKOro BOCIMTaHUA:

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)1leHHOCTH Hay4YHOTI'0 IO3HAHUA:

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;
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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 06OLIeHMe Ha YpPOKaX GU3NKHU U BO BHE-YPOYHOMU [1eITeIbHOCTH;

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;
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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:
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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
3apaja, 3akoH KyJsioHa, mpuaTOM pa3/jivyaTb CJA0BeCHYH (GOpPMYJIMPOBKY 3aKOHA, ero
MaTeMaTH4yecKoe BblpaykeHue U ycl10Bus (rpaHulbl, 06J1aCTU) IPUMEHUMOCTH;
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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;
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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
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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.
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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/Jbl HAYYHOI'O IIO3HAHUA
11 ®u3uKa U METOAbI HAYYHOTO ) bubauoteka [JOK
' NO03HaHUSA https://m.edsoo.ru/7f41bf72
HToro no pasaeny 2
Paszaen 2.MEXAHHUKA
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.MOJIEKYJIAPHAAl ®U3UKA U TEPMOJUHAMHUKA
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. 5 bubaunoreka [JOK
' da3z0Bble EPexo/bl https://m.edsoo.ru/7f41bf72
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HToro no pasgeny
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Pasgen 4.9J/IEKTPOAUHAMUKA

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
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11 KJIACC

KosinyectBo 4acos JJIeKTpOHHbIE
Ne HauMeHOBaHuUe pa3jesioB U TeEM (zudposbie)
KonTposbHblie IIpakTHyeckue
n/n NporpaMmbl Bcero oOpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypcsl
Pasgen 1.9JIEKTPOJUHAMHUKA
11 MarHuTHOe nouJie. 11 1 3 bubanoreka LIOK
' JdJIeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/7f41c97c
HToro no paszgeny 11
Pasgen 2.KOJIEBAHUA U BOJIHBI
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 3.0CHOBBI CIELIMA/IbHOM TEOPUU OTHOCUTEJABHOCTHU
31 OCHOBBI cIel|MaJIbHOW TEOPUH 4 1 bubaunoreka [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
HToro no pasaeny 4
Pa3gen 4. KBAHTOBASl ®U3UKA
4.1 JneMe KBaHTOBOH 0 K 6 Bubanoreka LOK
. JIeMeHTbl KBAaHTOBOM ONTHUKHU
https://m.edsoo.ru/7f41c97c
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4.2 CTpoeHHe aToMa 4 bubanoreka LIOK
. TpPOEHHE aTOM
P https://m.edsoo.ru/7f41c97c
bub6anoTteka [JOK
4.3 A 5
TOMHOE AR https://m.edsoo.ru/7f41c97c
HToro no pasaeny 15

Pazpaen 5.9J/IEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

c1 JJieMeHTbl aCTPOHOMUU U 7 BbubanoTeka LIOK
' acTpodu3uKHU https://m.edsoo.ru/7f41c97c
HToro no paszeny 7
Pasgesn 6.0bOBIIAIOLIEE 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
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INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC

No KosimyecTBo yacos

l'[}ll Tema ypoka Beero KoHTpo/ibHbIE IlpakTHYeckue
pa6oThbl pa6oThbl

dusuka — Hayka o npupoze. HayyHble MeTO/ bl

1 II03HAHUA OKPYKaKoLero Mupa 1
Posib 1 MecTo $r3MKU B YOPMUPOBAHUU

2 COBpPEeMeHHOW Hay4YHOU KapTHUHbI MUPA, B 1
NPaKTHUYECKOH JleATeJIbHOCTH JII0ler
MexaHuveckoe agBuxkeHHe. OTHOCUTEJILHOCTh

3 MexaHUYecKoro ABuxeHud. [lepemelenue, 1
CKOPOCTb, YCKOpEeHHe
PaBHOMepHOe NpsAMOJIMHENHOE IBUXKEHUE 1

5 PaBHOyCKOpeHHOe NPSAMOJIMHENHOE JIBUKEHUE 1

6 CBob6ogHOe MasieHue. YCKOpeHue CBOOOAHOr0 1
najeHus

7 KpuBosinHelHOe JBUKeHUeE. [IBUKEHHE 1
MaTepUaJbHOW TOYKHU 10 OKPY>KHOCTH
[IpyuH U OTHOCUTENbHOCTH ["anniies.

8 HHepuuasibHble cUCTEMBI OTcueTa. [lepBbIi 3aKOH 1
HbrotoHa

9 Macca Tesa. Cuna. [lpyHL UMD Cynnepno3uLUU CUJL. 1
BTopo¥i 3akoH HpoTOHA /11 MaTepua/IbHOM TOUYKHU

10 TpeTuii 3akoH Hbr0TOHA [1/11 MaTepHUaJIbHBIX TOYEK 1

11 3aKOH BCEMUPHOrO TAroTeHus. Cuia TIKeCTH. 1
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[lepBasi kKocMHUUYecKasi CKOPOCTb

12

Cuna ynpyroctu. 3akoH I'yka. Bec Tesia

13

Cuna tpenus. KoapounueHnt Tpenus. Cuia
COMPOTUBJIEHUS NIPU JBIKEHUHU TeJla B KUJKOCTH
WJIY ra3e

14

[TocTynaTesibHOe U BpalllaTeJIbHOE ABUXKEHUe
abCcoJII0THO TBEPAOTO Tesla. MoMeHT cuibl. [ledo
CHUJIBL. YCJIOBUA PaBHOBECUA TBEPLOrO Tesa

15

WMnysibc MaTepuasbHOM TOUYKH, CUCTEMBI
MaTepUabHbIX ToYeK. UMNybc cUlbl. 3aKOH
COXpaHeHHUs MMIyJibca. PeakTUBHOe JIBHXKeHU e

16

Pa6oTa 1 MowHOCTB cu/ibl. KuHeTHYeckas sHeprus
MaTepUaJbHOW TOYKHU. TeopeMa 06 U3MeHEHUHU
KHHETU4eCKON S3Hepruun

17

[ToTreHuManbHad sHeprus. [loreHynanbHan
3Heprud ynpyro JepopMHUpOBaHHOM NPY>KUHBI.
[loTeHLMabHAA 3HePrus TeJia BOJIU3HU
NIOBEPXHOCTH 3eMJIU

18

HOTEHI.[I/IaJIbeIe N HEIIOTEHIIMaJIbHbIE€ CHUJIbBI.
CBs3b pa6OTbI HelnoTeHMaJIbHBIX CHUJI C
M3MeHeHHWEeM MeXaHHU4YeCKOoH SHEPTHUHU CUCTEMBI
TeJl. 3aK0H COXpaHEHHUA MexaHU4YeCKOU SHEpPrumn

19

JlabopaTopHas paboTa «HccienoBaHue CBSA3U
PaboThI CUJIBI C UIBMEHEHHUEM MeXaHHU4YeCKOMH
3HEPryHU TeJla Ha IpUMepe pacTsKeHUs
PE3UHOBOTO KTy Ta»

20

KonTposibHast pa6oTa no TeMe «KuHemMaTuKa.
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JMHaMyKa. 3aKOHbI COXpaHEeHUsI B MEXaHHUKe»

OCHOBHbI€ 10JI0KEHUS MOJIEKYJISAPHO-

21 KHHETUYEeCKOW TeOpUU. BpOyHOBCKOE IBUKEHHUE.
Audodysusa
XapakTep ABUKEHHUSA U B3aUMOJEeNCTBUSA YaCTHUL]

22 BellecTBa. MoJiesiu CTpOeHU ra3oB, XXUKOCTEN U
TBEPBIX TeJ

23 Macca moJsiekyJ1. KosyvyecTBo BelecTsa.
[ToctositHHasa ABoraZpo

24 TensioBoe paBHOBecue. TeMnepaTtypa U eé
nsMepenue. lllkana temneparyp Llesbcusa

25 Upeanbubii ra3 B MKT. OcHoBHOe ypaBHeHre MKT
A6costoTHad TeMnepaTypa Kak Mepa cpeiHen

26 KWHEeTUYeCKOW 3HePTrUU JBUKEHHUA MOJIEKY L.
YpaBHeHue MeHfeneeBa-KnaneiipoHa

27 3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlabopaTopHas paborta «HcciesoBanue

28 3aBUCUMOCTHU MeXy lapaMeTpaMH COCTOAHUA
pa3peKeHHOro rasa»

29 M3omnpoliecchl B UieajbHOM rase U ux rpadpudeckoe
npeJicTaBJeHUe
BHyTpeHHs sHeprus TepMOJUHAMUYECKOU

30 CUCTEeMBI U Cr1ocoObl €€ u3MeHeHus. KosniectBo
TEeIJIOThI U paboTa. BHyTpeHHss 3Heprus
OZJHOATOMHOTO UZleaJIbHOT0 ra3a

31 Bubl Tenionepefayu

32 YaenbHasi TenJ10EMKOCTb BelllecTBa. KosinyecTBo
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TEIJIOThI IPU TelJionepeaade. AjuabaTHbIN
npouecc

HepBbeI 3dKOH TEpMOAWNHAMHUKH U €ro

33 NpUMeHEeHUE K U30MpolLeccaM

34 Heob6paTumocTs npoueccoB B npupofe. Bropou
3aKOH TepMOJIMHAMUKHU

35 [Ipunyun gevictBus u KII/l TenyioBor MalivHbI

36 Huka Kapuo u ero KII/|

37 JKoJIoTHYEeCKHE TP06JIeMbl TEMJI03HEPTeTUKU

38 06o6marmuil ypok «MosiekyisipHast GU3rKa.
OCHOBBI TEPMOJUHAMUKU»

39 KoHTposibHas paboTta no Teme «MoJieKkyisipHas
¢usnka. OCHOBbI TEPMOAUHAMUKU»

40 [Tapoo6pa3oBaHue u KoHAeHcanus. UcnapeHue u
KUIIeHUe

41 A6costoTHast ¥ OTHOCUTEJIbHAS BJIAXKHOCTh
Bo3ayxa. HacelleHHbIM nap
TBéppoe Teso. Kpucraniudeckue u amoppHble

42 TeJsia. AHU30TPOMUSI CBOMCTB KPUCTAJLIOB. 2Kukue
KpHUcTa//abl. COBpeMeHHble MaTepHaJibl

43 [InaBieHue ¥ KpucTalM3anusd. Y ieJbHas TeljaoTa
nuiaBsieHud. Cyonmanusa

44 YpaBHeHMe TelNJ0BOro 6asaHca

45 JneKTpU3layus Tes. JJNeKTpUYeCKUu 3apaz. /IBa
BH/Ia 3JIEKTPHUYECKHUX 3apsJ 0B

46 [IpoBOHUKY, AM3IEKTPUKHU U IOJIyIPOBOJHUKHU.

3aKoH COXpaHEHHUA JIEKTPHUIECKOI'o 3apdaa
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47

BsaumogencrBue 3apsanoB. 3akoH KysoHa.
To4e4yHbIN 3JIEKTPUYECKUN 3apsi]

48

Hanpsa»X€HHOCTb 3/1eKTpUdeckoro noJid. [lpuanun
CYNepIIO3ULIUHU 3JIEKTPUYECKUX NoJieH. JIMHUU
HalpsXXEHHOCTHU

49

Pa6oTa cu 3J1IeKTPOCTATUY€ECKOTO OIS,
[ToTeHnmas. Pa3HocTb NoTeHLMAI0B

50

HpOBO,Z[HI/IKI/I N JU3JIEKTPUKH B
JJIEKTPOCTATUYIECKOM II0JIE. I,Z[I/ISJIEKTpI/I‘{eCKaH
IMPOHUIAEMOCTDb

51

JnekTpoéMkocTb. KoHzeHCcaTOp

52

JJIeKTPOEMKOCTD MJIOCKOT'0 KOHJEHCcATOopa.
JHeprus 3apsHKEHHOT0 KOHleHcaTopa

53

JlabopaTopHas pabora "i3MepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpyuHUMT [eHCTBUA U IPUMEHEHHe
KOH/IeHCAaTOpPOB, KOMMPOBAJIBHOTO anapara,
CTPYMHOI0 IpUHTEpa. JJIeKTPOCTaTU4eCKas
3alMTa. 3a3eMJIeHHe 3JIeKTPOIIpUOOpOB

55

JJIeKTPUYECKUH TOK, YCJIOBUS €ro CylleCTBOBAHUS.
[TocTossHHBIM TOK. CuJia ToKa. HanpsixeHue.
ConpoTtuBsienue. 3akoH OMa 1 ydacTKa Liellu

56

[TocneoBaTeIbHOE, MApa/IeIbHOE, CMEIlIaHHOE
coeilMHEHUE NPOBOJHUKOB. JlTabopaTopHas paboTa
«M3yyeHHe cMelIaHHOT0 COe/JUHEHUS PE3UCTOPOB»

57

Pa6oTa 1 MOLHOCTB 3/1eKTPUYECKOI0 TOKA. 3aKOH
Jxoyna-Jlenna
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58

3akoH OMa /1 MOJTHOU (3aMKHYTOM )
3JleKTpudeckol neny. KopoTkoe 3aMblkaHUe.
JlabopaTopHas paborta «M3mepenue 3/|C
VCTOYHMKA TOKA U ero BHYTPEHHEro
COMPOTUBJIEHUSI»

59

JJIeKTpOHHAsA MPOBOJAMMOCTb TBEP/IbIX METAJLJIOB.
3aBUCHUMOCTb COMTPOTUBJIEHUS] METAJIJIOB OT
TeMIepaTypbl. CBepXIpoOBOJUMOCTb

60

JJIeKTpHUYeCKUH TOK B BakyyMe. CBOMCTBa
3JIEKTPOHHBIX IIYYKOB

61

[TosrynpoBOJHUKH, UX COOCTBEHHAsA U IpUMeCHas
NpoBOAMMOCTb. CBOMCTBap—n-Nepexoza.
[TosrynpoBOJHUKOBbIE IPUOOPHI

62

JJIeKTpUYECKUM TOK B pacTBOpaxX M paciaBax

3JIEKTPOJINTOB. 3JIeKTpOJH/ITI/I‘{eCKaH AUCCconanud.

JJIeKTpOJIU3

63

JJIeKTpUYECKUU TOK B ra3ax. CaMoCTOATEeNbHbIN U
HEeCaMoCTOATeJNbHbIN pa3pal. Moanusd. [liasma

64

JyieKTpUYecKre NpUbopPkI U YCTPOKUCTBA U UX
IpaKTHU4YecKoe NpuMeHeHue. [IpaBuia TeXHUKH
6e30macHOCTH

65

060061maIUNi YPOK «IJIeKTPOAMHAMHUKA»

66

KoHTposibHasA paboTa no TeMe «3/J1eKTPOCTAaTHKA.
[locTOAHHBIN 3/1EKTPUYECKUM TOK. TOKU B
pas3/JIMYHBIX cCpesax»

67

PesepBHbI ypok. KoHTpo/1bHAsA paboTa 1o TeMe
"JneKTpoArHAMUKA"
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68

PesepBHbIl ypok. O6061a0ui ypok no remam 10
KJ1acca

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KJIACC

Tema ypoka

KoJsin4yecTBO 4acoB

Bcero

KoHTpoOJIbHBIE
pa6oThbl

IIpakTHYeckue
pa6oThI

[TocTosTHHBIE MAarHUTHI U UX B3aUMO/IeHCTBUE.
MarHuTHoe noJie. BeKTOp MarHMTHOM UHAYKIAH.
JIMHMY MarHUTHOM UHAYKIUU

MarHuTHoe noJie NpoBOJHHKA C TOKOM. OTbIT
Jdpcrepa. BsauMoaencTerue npoBOJHUKOB C TOKOM

JlabopaTopHasi paboTa «Mi3yyeHrHe MarHuTHOTO
I0J151 KaTYLIKH C TOKOM»

JlelicTBMe MarHMTHOTO N0JIsi HA IPOBOJHUK C
TokKOoM. Cusia AMnepa. JlabopaTopHas paboTta
«HccnenoBanue AeicTBUS IOCTOSSHHOTO MarHuTa
Ha paMKy C TOKOM»

JlelicTBMe MarHMTHOTO N0JIS HA JBHXKYLIYIOCA
3apsikeHHY0 yactuny. Cusa Jlopenuna. Pa6orta
cuabl JIopeHna

JyieKTpoMarHuTHas UHAYKLUs. [loTok BeKTOpa
MarHMTHOW UHAYKIUH. I/IC UHAYKIMU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUMU Papases

JlabopaTopHas pabota «HccienoBaHue siBJAeHUS
3JIEKTPOMAarHUTHOU UHAYKIIUH»

WuaykTUBHOCTD. fIBJ1IeHue caMouHAyKUuu. I/1C
CaMOUHAYKIMU. JHEPTHUS MAarHUTHOTO MOJIS
KaTyUIKU C TOKOM. JJIEKTPOMarHUTHOE 10Jie
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TexHu4eckue yCTpoOMCTBA U UX IPUMEHEHHUE:
IIOCTOSIHHbIE MarHUThI, 3JIEKTPOMAarHUTHI,
3JIEKTPOJBUTaTeJ b, YyCKOPUTEJIN 3/IeMEHTAPHBIX
4YacTULl, MHAYKIMOHHASA [leYb

10

06o06mamIui ypok « MarHUTHOE TOJIE.
JJIeKTpOMarHuTHasA UHAYKLUS»

11

KonTposibHast paboTa no TeMme «MarHuTHoe 1oJie.
JJIeKTPOMArHUTHAsA UHAYKIUS»

12

CBo6OJHBIE MEXaHUYECKHUE KOJIeOaHMUS.
['apMoHMYeckue KoebaHusl. YpaBHEHUE
rapMoOHHYecKux kosebanui. [Ipespanienue
3Hepruu

13

JlabopaTopHas paborta «HcciesoBaHue
3aBUCUMMOCTH NEPHO/a MaJIbIX KoJlIe6aHUM rpy3a
Ha HUTH OT JJIMHbl HUTH U MaccChl Tpy3a»

14

Kosie6aTeibHbIN KOHTYpP. CBOGOAHBIE
3JIeKTPOMarHUTHbIE KOJIe6aHHUS B UJlea/IbHOM
KoJiebaTe/IbHOM KOHType. AHAJIOTUSI MeXy
MeXaHU4YeCKHUMHU U 3JIEKTPOMAarHUTHbIMU
KOJIe0aHUSIMU

15

®opmysia ToMmcoHa. 3aKOH COXpaHEHUS] SHEPTUU B
u/leaJIbHOM KoJie6aTe/IbHOM KOHTYype

16

[IpeacTaBiieHMe 0 3aTyXalOIUX KOJIeOaHHUSX.
BeIHy>X/leHHble MexaHW4YeCKHe KoJleOaHUS.
Pe3oHaHc. BeIHyK/ieHHbIe 3JIeKTpOMarHUTHbIe
KoJIebaHUA

17

[lepeMeHHbIM TOK. CHHyCOUAIbHbIN
nlepeMeHHbIN TOK. MOIIHOCTb NepeMeHHOr0 TOKaA.
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AMIUIMTYZHOE U IeUCTBYIOILee 3Ha4YeHHe CUJIbI
TOKA U Halps>)KeHU s

TpancdopmaTop. [IpousBocTBO, nepesaya U

18 notpebJieHue 3JIEKTPUIECKOU IHEPTUHU
YcTpo#cTBO M NpakTU4YeCKOe IpUMeEHEHHUE

19 3JIEKTPUYECKOT0 3BOHKA, reHepaTopa
nepeMeHHOro TOKa, IMHUM 3JIeKTponepejay
JKOoJIOTUYEeCKHEe PUCKHU [TPU TPOU3BO/CTBE

20 3J1eKTpo3Hepruu. KysnbTypa ucnosib30BaHUA
3JIEKTPO3HEPIUU B NOBCEHEBHOM )KU3HU
MexaHuYecKUe BOJIHbI, yCJI0BUS

21 pacnpoctpaHeHus. [lepuoa. CkopocTb
pacnpocTpaHeHus U AJiMHa BoJsiHbL [lonepeyHbie u
NpPO/I0JIbHbIE BOJIHbI

29 3BykK. CkopocTb 3ByKa. ['poMKOCTb 3ByKa. BbicoTa
TOoHa. TeMbOp 3ByKa

23 JJIeKTpOMarHMWTHBIE BOJIHbBI, UX CBOMCTBA U
ckopocTh. lllkana 3/1eKTpOMarHUTHBIX BOJIH

24 [IpyHIMNIBI PaIMOCBA3U U TeJeBULEHUS.
Pa3Butue cpencts cB4A3U. Paguosiokanusa

25 KoHTposibHas paboTa «Kosie6aHUs U BOJTHBI»
[IpssMo/IMHEeHOe paclpoCTpaHeHUe CBeTa B

26 oZiHOpoAHOU cpefie. ToueyHbI UCTOYHUK CBETA.
Jly4 cBeTa

97 OTpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS CBeTaA.
[locTpoeHye n306pakeHUH B IJIOCKOM 3epKaJie

28 [Ipesiomsienue cBeTa. [losIHOe BHYyTpeHHee
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oTpaxkeHue. [IpesiesIbHBIN YToJ1 TOJHOTO
BHYTPEHHEr0 OTpaKeHus

JlabopaTopHast pa6oTta «M3MepeHMe oKa3aTess

29 npeJIOMJIEHUS CTEKIa»

30 JInnzel [locTpoeHue n300pakeHUH B JIMH3E.
®opMyJ1a TOHKOU JINH3BL. YBeJIUYeHHUe JIMH3bI

31 JlabopaTopHasi paboTa «HccienoBanue CBOUCTB
HM300pa’KeHHH B IMH3aX»
Jucnepcus cBeta. C/10KHbBIN COCTaB 6€JI0r0 CBETA.

32 [IBeT. JlabopaTopHas paboTta «Habsroaenue
JUCIIEPCHUU CBETa»

33 HUuTtepdepennusa ceeta. ludppakius ceera.
JudpakumoHHas peléTkKa

34 [TonepeyHoCThb CBeTOBLIX BOJIH. [losiapusanua
CBeTa

35 OnTuyeckye NpUOOPHI U YCTPONCTBA U YCJI0BUSA UX
6e30macHOro NpUMeHeHus
['paHUIbI TPUMEHUMOCTH KJIACCUYECKOU

36 MexaHUKHU. [locTy1aThl cienjiaJbHOW TEOPUU
OTHOCHUTEJIBHOCTH

37 OTHOCUTENIBHOCTb OJJHOBPEMEHHOCTH.
3aMe/iJleHMe BpEMEHHU U COKpallleHHe JJIMHbI
JHeprus U UMIYJIbC PeJATUBUCTCKON YaCTHULLBIL.

38 CBsA3b MaCChI C 3HepPrUen U UMIYJIbCOM. JHEpPTHUs
NOKOA

39 KoHTposibHas paboTta «OnTrka. OCHOBBI

crienuast bHOM TeOpHUHU OTHOCHUTEJIbHOCTHU»
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40

@®oTtoHbl. Popmyiia [l1aHka. JHeprUs U UMIYJIbC
¢doToHa

41

OTkpbITHE U UccaenoBaHue GoToadPeKTa.
Oneitel A. I'. CTO1E€TOBA

42

3akoHbl poToadPekTa. YpaBHeHHe DHUHIITEHHA
s potoadoekTa. «KpacHas rpaHua»
dotoadpdekTa

43

JlaBsienue cBeta. OnbiThl I1. H. JIebegena.
XuMuUecKoe JeHMCTBHE CBeTa

44

TexHHUYyeckue yCTPONCTBA U IPAaKTHUYECKOE
npuMeHeHue: GOTO3JIEMEHT, POTOAATUHK,
CoJIHeYHas 6aTapesi, CBeTOAUO/,

45

PeleHue 3a/1a4 o TeMe «JJIeMEHTbI KBAHTOBOU
OMTUKU»

46

Mogenb aToMa TomcoHa. OnbiThl Pesepdopa no
paccesiHUIO a-4yactull. [l1aneTapHas Moaenb
aToMa

47

[loctysaTel bopa

48

W3sydyeHue u norJioleHrue GOTOHOB PHU
nepexo/ie aToMa C 0/IHOTO YPOBHS 9HEPTUH Ha
Jpyroil. Buzipl cieKTpoB

49

BosiHOBBIE cBOMCTBA YacTull,. BosiHbl e bpoits.
KopnyckyisipHo-BosIHOBOU Ayain3M. CIOHTaHHOE
Y BBIHYKJ|eHHOE U3JlyYeHHe

50

OTKpbITHE paIMOAKTUBHOCTH. ONBITHI
Pe3sepdop/ia no onpezeseHuIo coctaBa
PaZiM0aKTUBHOTIO U3J1y4eHUs
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51

CoiicTBa anbda-, 6eTa-, raMMa-U3Jay4eHHUsl.
BinsiHMe paZiu0aKTUBHOCTH Ha KUBbIe
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. MU30TONBL.
Anbda-pacnaj. INEKTPOHHBINA U MO3UTPOHHBIN
oeTta-pacnaz. 'aMMa-usydyeHue

53

JHeprus CBA3Y HYKJIOHOB B Ajpe. fAaepHble
peakuuu. AnepHniii peaktop. [Ipo6siembl,
NepClNeKTUBDI, 3K0JIOTHYeCKHe aclleKThbl AepHOU
3HEepreTHUKH

54

JdieMeHTapHble YacTulbl. OTKpPBITHE O3UTPOHA.
MeTo/b1 HAG/IIOAEHUS U PETUCTPALUU
3JleMeHTapHbIX YacTul,. Kpyrisli cron
«PyHjaMeHTaIbHbIE B3auMoJeicTBUA. EfMHCTBO
bu3nvecKkor KapTUHbI MUpa»

55

Buj 3Bé3iHoro Heba. Co3Be3/us, spKUe 3BE3/bl,
MJIaHETHhI, UX BUAUMOe ABUKeHHue. CoTHeuYHas
cucteMa

56

CosH1le. CosiHeYHast aKTUBHOCTb. UCTOYHUK
a”Hepruu CoJsiHLIA ¥ 3BE3],

57

3Bé3/1bl, UX OCHOBHbIE XapaKTePUCTUKU. 3BE3/ bl
IJIaBHOM NIOC/Ie0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3B€3/. CoBpeMeHHbIe NTpe/iCTaBJIeHU O
NPOUCXOXKJEeHUHU Y 3Boo U COJHIA U 3BE3]

58

Mueunsiii [lyTe — Hawma ManakTrka. [losoxxeHue
U aBmxkeHue CosHIa B ['asmakTuKe. ['ajlaKTHKH.
YépHble AbIpbI B ApaX raJlakTUK

59

BcesienHas. Pasberanue rasakTuk. Teopus
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BoJsibioro B3pbiBa. Pes1lMKTOBOE U3/y4YeHUe.

MeTarasnakTuka

60 HepeuieHHble po6JieEMbl aCTPOHOMUHA 1

61 KoHTpoJsibHas paboTa «3/1eMeHTbl aCTPOHOMHUU U 1
acTpopU3UKU»
06061maui ypok. Posb pU3UMKHU U aCTPOHOMUM

62 B 9KOHOMHUYECKOM, TeXHOJOTUUYECKOH, 1
COLIMaJIbHOM U 3TU4YeCKOH chepax esATebHOCTH
YyeJl0OBeKa
06061mawui ypok. Posib u MecTo pU3UKHU U

63 aCTPOHOMHHM B COBPEMEHHOM HAYYHOW KapTUHE 1
MHpa
0606mawmuil ypok. Posb prsuyeckoit Teopuu B

64 dbopMUpOBaHUH NIpe/cTaBIeHUN 0 pU3NIeCcKon 1
KapTUHE MUpa
06o06marwmul ypok. Mecto ¢pusndyeckoit KapTUHBI

65 MHpa B 0011eM psly COBPEMEHHBIX eCTeCTBEHHO- 1
Hay4YHBbIX [Ipe/iCTaBJI€HUU O IpUpo/Je

66 Pe3epBHBIN ypoK. MarHuTHoOE mnoJie. 1
JJieKTpOMarHMTHas UHAYKLIUS

67 Pe3sepBHBIN ypok. OnTuKa. OCHOBBI Cllel|MaJIbHOU 1
TEOPUU OTHOCUTEJIbHOCTHU

68 PesepHnbiii ypok. KBaHTOBasg ¢pusrka. JjieMeHThI 1
aCTPOHOMHUMU U acTPpOPU3UKHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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