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[losicauTenbHas 3amMcKa

Pabouas mporpamma o ¢usuke s 11 kacca pa3padotaHa B COOTBETCTBUU ¢ TpeboBaHusAMU DenepaabHOro rocyaapCcTBEHHOTO
oOpa3oBaTenpHOro cTanaapra u [IpumepHoii 0CHOBHON 00pa30BaTeNbHOM MporpaMmMon cpeaHero oomiero o0pa3oBanus (IPOTOKOI OT 28 UIOHA
2016 1. Ne 2/16-3). [IporpamMma cocTtaBiieHa Ha OCHOBE IIPOTpaMMBI JIJIs 0011Ie00pa3oBaTeIbHbIX yupekaeHui. @usnuka. 10—11 kmaccsl: paboyast
nporpamma Kk muauu Y MK T'.S. Msikumesa, M.A.IlerpoBoii: yue6HO-MeToanueckoe nocooue /M. A Ilerpoa, N.I". Kynukosa. — M.: Ipoda,
2019. Pabouas nmporpamma o pusuke i 11 kiacca CKOppeKTUPOBaHA MO TPEOOBAHUAM KOHLIETILUY MIPETOAaBaHus y4eOHOTo mpeaMera
«®Duzukay. [Iporpamma coctaBieHa B COOTBETCTBUHU C TUIAHUPYEMBIMU pe3yJIbTaTaMH OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI
cpenuero obmiero oopazoarust MBOY CHI Ned4 u Vue6upim mmanom MBOY CII Ne4 na 2023-2024 yue6nsiii roa. [IpoBenen
CONOCTABHUTEJIbHBIN aHAJIN3, IPOrpaMMa npuseaeHa B coorsercTBun ¢ ®OOII, conep:kanue peanusyercs B MOJHOM 00beMme,
pe3yabTarthl o0ecnieqyuBaroTcs He HUKe DOOII.

Pea.III/ISElI_II/I}I IIporpaMMbI oOecreynBaceTCs:

yuebnukom dusnka: ba3osiit ypoBens: 11 knacc: yueOnuk / I'.5.Msxumes, M. A.Ilerposa, O.C.YronsaukoB u ap. — M.:/Ipoda, 2019 r.- 476,
[4] c.: mn. — (Poccuiickuii yueOHUK) 1 cOOpHUKOM 3a1a4 1o pusuke 10-11 kn. aBrop PeimkeBuu A.I1. M.: [poda, 2014. — 188c.

Nudopmanus 06 ucnonszyemom Y MK:
YpoBeHb n3ydeHus - 0a30BBIHA

HasBanwne yueOHoi mporpammsr: [Iporpamma st o6meobpazoBaTenbHbIX yupexaeanidi. @usnka. 10—11 xmaccel: pabodas mporpaMMa K JTHHUU
YMK I'.AI.MsxumeBa, M. A.IletpoBoii: yuebnomeTonngeckoe mocodue / M.A.Ilerposa, N.I".KynukoBa. — M.: [Ipoda, 2019. ®usuka: bazossrii
ypoBeHb: 11 kmacc: yueonuk / I'.SI.Mskumes, M.A.IlerpoBa, O.C.YronsaukoB u ap. — M.:[Ipocda, 2019 r.- 476, [4] c.: wi1. — (Poccuiickuit
yuebHuk). Coopuuk 3ana4 o gusuke 10-11 k. aBrop PeimkeBuu A.IL. M.: JIpoda, 2014. — 188c.

MecTo npeamera B y4eOHOM IVIaHe

VY4eOnslit npeamer «Du3nKa» BXOIUT B MPEAMETHYIO 00J1acTh « EcTeCTBEHHBIE HAYKM» Y4eOHOTO TUIaHa HIKOJIbI.



O6beM vacoB yueOHOI Harpy3KH, OTBEJACHHBIX Ha OCBOCHUE paboueil mporpaMmel, onpeneseH yueOuom mianom MbOY CI Ne4 na 2023-2024
yueOHbIid Tog — 102 gaca s o0s3aTennbHOTO M3yueHus Gu3uky Ha 6a30BoM ypoBHe B 11 kimacce (3 4 B Henerio).

[IporpamMma KOHKPETU3UPYET COEPKAHKE MTPEAMETHBIX TEM, MPeJIaracT pacipeeieHe MPeAMETHBIX YacoB 10 pa3jienaM Kypca,
MIOCJIEZIOBATEIILHOCTD U3YUYEHHS TEM U PA3AENIOB C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JJIOIMKU y4EOHOIO IpoLecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs. OnpeeneH Takke NepedeHb JeMOHCTPAIHiA, 1Ta00paTOPHBIX M KOHTPOJIBHBIX padoT.

Br160p nanHO# mporpaMmbl 000CHOBAH CIASAYIOMUMU (AKTOPAMH:
- HayuKe ganHoro YMK B OnOnInoTeKe MIKOJIbI;

- peanu3alys JaHHOHM MPOTrpamMMBbl TOTPEOYET OT YUUTENS UCTIOIH30BAHUS B IPAKTHKE PAOOTHI HETPAIUIIMOHHBIX, MHTEPAKTUBHBIX
MearorHueCcKuX TEXHOJIOTUH, aJeKBaTHBIX BO3PACTy 00YyYaIOIIUXCsl U HANIPABJIEHHBIX HA Pa3BUTHE O0YYAIOMINUXCSI CPeICTBAMH (PU3HKH, HA
(dbopmupoBanme 001IeydeOHBIX 1 pe(ICKCUBHBIX YMEHHM, HA Pa3BUTHE TBOPUYECKOTO MOTEHITHATIA;

- B&XKHBIMU OCOOEHHOCTSIMH JIaHHOM MPOTrpaMMBbl SBIISIIOTCS €M0 LIUKJIMYHOCTb, IPEEMCTBEHHOCTh M BHYTPEHHSIS JIOTHKa y4eOHOTo MaTepuaia.
®opMbl, NEPHOIMYHOCTDH TEKYILIEr0 KOHTPOJISI YCIIEBAeMOCTH 1 MPOMeKYTOYHOM aTTecTalluu

TGKYIIII/Iﬁ KOHTPOJIb, & TAKIKC MPOMCIKYTOUYHAA aTTCCTANA OCYHICCTBIIACTCA B COOTBCTCTBUU C I[GflCTByIOHIPIM ITonoxxenuem o Q)opMax,
NCPUOANUIHOCTH, MMOPAAKE TCKYHICTO KOHTPOJIA YCIICBACMOCTH HpOMGX(YTOqHOﬁ aTTcCTallun O6yanOIHHXCSI HIKOJIBI.

[IpomexxyTouHas arrectanus o (pu3nKe NpOBOAUTCS OAHOKPATHO B KOHIIE yueOHoro roja B nepuo ¢ 20 anpens o 14 mast 2024 rona B hopme
y4€Ta TEKYIIHUX JOCTUKCHUM.

B nanHOM Kypce OynyT UCIIONIb30BAHBI CIIEAYIOIINE TEXHOJIOIHH: UCCIIEI0BATENbCKAs JESTENbHOCTD, IPOOIEMHOE 00yUeHNE, COBPEMEHHOE
MPOEKTHOE 00yUYeHHE, MPOBEICHUE TUCKYCCUl, NHTeHCH(UKaKs 00yueHHUs] Ha OCHOBE CXEMHBIX U 3HAKOBBIX MOJyJIel yueOHOro MaTepuaila,
TexHosoruu nuddepeHnpoBaHHOr0 00yUeHHs, UHANBHIyaJIbHOTO 00YUYECHHUS, TPYIIOBON JAEATEIbHOCTH, Pa3BUBAIOIIETO O0YUCHHUS,
KOMIIBIOTEPHBIN YPOK, CAMOPa3BUTHSI TMUHOCTH.

BynyT ucnionb3oBans crenyromnue GopMbl YPOKOB:



- YPOK O3HAKOMJICHHUSI C HOBBIM MaTepHaioM
- YPOK IPUMEHEHHS 3HAHUN U YMEHUN

- YpOK 000O0IIIeHHS M CUCTEMATU3AIMU 3HAHUM

- KOMOMHUPOBAHHBIA YPOK

- YPOK KOHTPOJIsl 3SHAHUH

- YpOK J1abopaToOpHBIX paboT

- IIOBTOPHUTEIHHO - 0000MIAIOMINN YPOK
O01mas xapakTepuCTHKA Yy4e0OHOI0 mpeaMeTa

[Iporpamma yue6HOro npeamera «d@u3uka» HanpasiieHa Ha popMUpoBaHue y 00ydaromuxcs (PyHKIMOHAIBHON rPaMOTHOCTH U
METanpeIMETHBIX YMEHHUI Yepe3 BBITTOIHEHNE UCCIIEIOBATEILCKON U IPAKTHUECKOHN IEITETbHOCTH.

B cucreme ectecTBeHHO-HAYYHOTO 00pa3oBaHus (Pr3MKa Kak y4eOHBII MpeaMeT 3aHUMAET BaXKHOE MECTO B ((OPMHUPOBAHUHN HAYIHOTO
MUPOBO33PEHUS U 03HAKOMJIEHHSI 00YYaIOIINXCs ¢ METOJJaMU HAYYHOTO ITO3HAHUS OKPYKAIOLIET0 MUPA, a TaKKe ¢ (PU3NYECKUMU OCHOBaMU
COBPEMEHHOT'0 MPOM3BOCTBA U OBITOBOTO TEXHUYECKOTO OKPYKEHHUS YEJIOBEKA; B (POPMUPOBAHNUN COOCTBEHHOM MO3UIIUU MO OTHOLIEHUIO K
¢uznueckoit HHPpoOpMaIUK, MOTYYEHHON U3 Pa3HbIX UCTOYHUKOB. Y CIIEIIHOCTh N3YUYEHHsI PEAMETA CBsI3aHa C OBJIAJCHHEM OCHOBAMH YueOHO-
MCCIIEIOBATEIIbCKON S TEIIbHOCTH, TPUMEHEHUEM TOTYYCHHBIX 3HAHUH MPU PEIICHUH MPAKTHYECKUX W TEOPETUICCKUX 3a/1a4.

B cootBerctBHr ¢ PI'OC COO 06pa3zoBanms pu3nka MOKET U3ydaTrhbest Ha 6a30BoM ypoBHe. M3yuenne pusmku Ha 6a30BOM ypOBHE
OpPHEHTHUPOBAHO Ha obecriedeHre o011eo0pa3oBaTeIbHON U O0IIEKYIBTYPHOM MOATOTOBKY BBIITYCKHHKOB.

Copepxanrie 0a30BOT0 Kypca MO3BOJISIET MCIIOJIB30BATh 3HAHUS O (PU3NUYECKUX 00BEKTaX U Impoueccax st ooecreueHus: 6e301MacHOCTH MPU
oOpateHuy ¢ mpuOopaMu M TEXHUYECKHUMH YCTPOHUCTBAMU; JJISI COXPAHEHHS 3[IOPOBBS M COOTFOICHHUSI HOPM SKOJIOTHYECKOTO MOBEACHHMS B
OKpY>Karolleu cpeae; 1isl IPUHITUSL PEIICHU B TOBCEIHEBHOW KU3HU.



B ocnoBy usyuenus npeamera «dusuka» Ha 6a30BOM YPOBHE B YaCTH (POPMUPOBAHUS Y O0YUAIOIIUXCSI HAYYHOT'O MUPOBO33PEHHUS, OCBOCHHUS
OOIIeHAYYHBIX METOOB IMO3HAHUS, A TAKKE MPAKTUYECKOTO MPUMEHEHHUSI HAyYHBIX 3HAHUH 3aJI05KEHBI MEKITPEIMETHBIEC CBSI3U B 00J1aCTH
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAaHUTAPHBIX HAYK.

HporpaMMa COCTaBJICHa Ha OCHOBC MOAYJIbHOI'O ITPUHIIHIIA ITIOCTPOCHUA y‘~I€6HOFO MaTcpualia. KonnyecTBo yacoB Ha HN3Yy4YCHHUC y‘IC6HOFO
npeaMETa U KJIaCChbl, B KOTOPBIX IPEAMET MOKCT NU3YHATbCA, OTHOCATCA K KOMIICTCHII A 06p330BaTeHBHOﬁ OpraHu3anuu.

[xonpHBIN Kypc PU3UKH ABISAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYYHBIX IIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI, JIEKAIIHE B
OCHOBE MUPO3JIaHMsl, SBISIOTCS OCHOBOI co/iep:KaHusl KypCOB XMMUHU, Onooruu, reorpaduu u actpoHomun. M3yuenue Gpusnku cnocoocTByeT
(hopMUpOBaHHIO Y 00YJAIOIIMXCSI HAYYHOTO METO/A MMO3HAHMS, KOTOPBIH MO3BOJISIET MOIYYaTh OObEKTHBHBIC 3HAHUS 00 OKPY’KAIOIIEM MUDE.

Jiia pemienus 3ama4 pOpMUPOBaHUS €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, YMEHHS OOBSCHATH SBICHUS U MPOIECCHI OKPYKAIOIIETO MHPA,
UCHOJIb3YA Ui 3TOr0 PU3NUECKHEe 3HaHUsI, 0c000€ BHUMAHUE B MPOLIecce U3YUeHUs (PU3UKU yJIeIEHO UCIIOIb30BaHUIO HAyYHOTO METOIa
MO3HAHUS, IOCTAHOBKE MPo0IieM, TPEOYIOMMX OT 00YHaIOIIUXCSl CAMOCTOSITENIbHOM I€ATEIbHOCTH M0 UX Pa3peLICHUIO.

OCo0eHHOCTAMM U3JI0KEHUS COIEPKAHNS KyPCa SIBISIOTCS:

- cOOTI0IeHNEe TIPEEMCTBEHHOCTH B OTHOIIICHUH BBEJICHHBIX B 7—9 Kjlaccax OmNpeaesiecHHH (PU3NYecKuX BeIMYWH, 0003HAUYCHHM,
(hopMynUpOBOK (U3MUECKUX 3aKOHOB, HCIIOJIb30BAHUE MPUBBIYHOTO JJIA O0yUYalOIMUXCs — amnmnapara;

- OIIMCAHHUC CBGI[CHI/Iﬁ 1 MHTCPCCHBIX (baKTOB N3 UCTOPHH PA3BUTHUSA (I)I/I3I/IKI/I, poi pOCCHﬁCKHX YUYCHBIX B OTKPBITHUAX U TCXHUYCCKUX
H306pCTeHI/IHX MHPOBOI'0 YPOBH:I, ,Z[OCTI/I)KCHI/Iﬁ COBpCMeHHOﬁ (I)I/ISI/IKI/I N TCXHUKH,

- CAHasA MCTOANYCCKAsA CXEMa U3JIOKCHUS MaTCpualia Kypca: OT 3HAKOMCTBaA € (I)I/I3I/I‘ICCKI/IMI/I SBJICHUSIMU U IIpoHeccaMu 10 (I)OpMYJII/IpOBKI/I
OCHOBHBIX 3aKOHOB M PAaCCMOTPCHHUA NX TCXHUYCCKUX HpHMCHGHHfI;

- ypoBHeBast muddepeHmanys yaeOHOTO MaTepraia: B Kypce MpeJCTaBICH MaTepual (B BUAC OTACTbHBIX ()parMEHTOB WM TTaparpadoB) s
00y4aromuxcsi, KOTOPbIE HHTEPECYIOTCS MPEAMETOM, CTPEMATCS PACIIMPUTh CBOM 3HAaHUA U OAroToBUThHCS K EI'D no ¢usuke;

- CIOJIb30BaHME €IMHOM CUCTEMBI 3a/laHu, TU(PPEPEHIIMPOBAHHBIX 10 YPOBHIO CIOXKHOCTH: BOIIPOCOB I10CIIE ITaparpagoB, BOIPOCOB s
00CyX/1eHus1, IPUMEPOB pEIIeHUs 3a/1a4, paCUETHBIX 33a]a4, TeM pedepaToB U MPOEKTOB;



- IIUPOKAst IEMOHCTpAIUs IPOSBICHUN PU3NYECKUX 3aKOHOMEPHOCTEN B OBITY U TEXHHUKE, OOCYKACHHE IKOJIOTMUYECKUX IPOOJIeM U IyTel uxX
pelenus, cBa3e GU3MKU ¢ IPYTHMH €CTECTBEHHBIMH HayKaMHU;

- HOJIMTCXHUYCCKAA HAIIPABJICHHOCTDb KypcCa: paCCMOTPCHHUC YCTpOﬁCTBa " IpUHIUIIA HCﬁCTBHH PA3INYHBIX TCXHUYCCKUX 00BEKTOB C
HCIIOJIb30BAHHECM (1)I/IBI/IIIGCKI/IX 3aKOHOB,

- U3JIOKCHUC TCOPETUUCCKOro Mar€puajia mMpoBOJUTCA C ITIOMOIIBLIO HGO6XOI[I/IMOFO MHUHHMYMa MaTCMAaTUYCCKUX CPCACTB, HO 00513aTeNILHO C
IIPpUBCACHUCM ,I[OK&?)&TGJ'IBHOﬁ 0asbl JJIA (1)PI3I/I‘ICCKI/IX TCOpI/Iﬁ HJIM 3aKOHOB;,

- MPOBEJICHUE PKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUIN U IPOSKTHOM IEATETLHOCTH B LEISIX OCBOCHHSI KOMMYHUKATUBHBIX YHUBEPCAIbHBIX
y4eOHBIX IEUCTBUH.

Heasimu u3yyenusi PU3MKHU B CPEIHEN LIKOJIE ABJISIOTCS:

- popmupoBaHue y 00y4arommxcss YMEHHUs BUJIETh U IOHUMATh LIEHHOCTh OOpa30BaHHUs, 3HAYUMOCTb (PU3MUECKOI0 3HAHUS JJI KaKJI0ro
YeNI0BeKa, HE3aBUCUMO OT €r0 POo(eCCHOHAIBHON JEATENBHOCTH; YMEHUI DPa3nudaTh PakThl M OIEHKH, CPaB OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

- (I)OpMI/IpOBaHI/Ie y o6y11a10m1/1xc51 LHCJIOCTHOI'O IMPEACTABJICHH HUBATh OLICHOYHBLIC BBIBOABI, YCTAHABJIIMBATH UX CBA3b C KPUTCPUAMHU OLICHOK,
Q)OpMYJ'II/IPOBaTB " 51 0 MUPC U POJIA (I)I/IBI/IKI/I B CO3JJaHNH COBpeMeHHOﬁ eCTCCTBeHHO-HaYLIHOﬁ KapTHUHbBI MHpaA, YMCHHUA OOBSACHATH IOBCACHUC
00BEKTOB B IIpOoICCChI oxpymaromeﬁ ﬂeﬁCTBHTCHB HOCTH — HpHpOIIHOﬁ, COLIHElJ'IBHOfI, I(y.TIBTypHOfI, TEXHUYCCKOU Cpeabl, HUCIIOJIb3Yys IJIsA
9TOro (I)I/I3I/IIICCKI/IG 3HaHUA,

- IpuoOpeTeHne 00yJarOIMMHKCS ONbITAa PA3HOOOPA3HOM AESITENbHOCTH, ONbITA MO3HAHMS U CAMOIIO3HAHMS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHTHOCTEH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE ISl PA3JIMYHbBIX BUJIOB JACSTEIbHOCTH, — HABBIKOB PEILICHUS TPOOIIEM, TPUHSITHS
pelIeHUH, ToUCcKa, aHaiu3a 1 00paboTKH HHPOPMAIMU, KOMMYHUKATUBHBIX HaBbIKOB, HABBIKOB U3MEPEHUI, COTPYAHUUYECTBA, Y3PPEKTUBHOTO U
0€30MaCHOr0 MCIOJIb30BaHUS PA3INUHBIX TEXHUUECKUX YCTPOUCTB;

- OBJIaJICHHE CUCTEMOM HayYHBIX 3HAHUN O (PU3NYECKHX CBOWCTBAX OKPY>KAIOILIETO MUPa, 00 OCHOBHBIX (PU3MUYECKUX 3aKOHAX M O COco0ax ux
UCIOJIb30BAHUS B IPAKTUYECKOM KU3HH.



JlocTrKEeHME ITUX LIeJIei 00ecieunBaeTCs PeIICHUEM CIICIYIOIIMX 33a4 B IMPOIIeCcCe U3YYCHHsI Kypca (U3UKH Ha YPOBHE CPETHETO OOIIEero
oOpa3oBaHMs:

e TPHOOpETEHHE CUCTEMBI 3HAaHUH 00 00X (HU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO
(U3HKY, HIEKTPOAUHAMHUKY, KBAHTOBYIO (DM3HKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmMupoBaHUE yMEHU IPUMEHATH TEOPETHUCCKUE 3HAHUS IS O0BSICHEHUS (PU3NUECKHUX SBJICHUIN B IPUPOJE U JIsT IPUHSATHS
MPAKTUYECKUX PELICHUN B ITIOBCEHEBHOW )KU3HU;

e OCBOEHHE CITOCOOOB pEIICHUs Pa3IMYHBIX 33/1a4 C IBHO 33JIaHHON (DU3WYECKON MOJCIIBIO, 3a]1a, MTOIPa3yMEBAIOIINX CAMOCTOSTEILHOE
co3nanue (GU3NIECKON MOJIEIH, aJcKBAaTHOW YCIOBHUSM 3a/1auu;

e TOHMMaHHE (PU3UYECKHX OCHOB M IMPHUHIIMIIOB ACHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHHUS Ha
OKPYKAIOMIYIO CPELy;

e OBJIAQJICHUE METOJAMH CAaMOCTOSATEIBHOTO INIAHUPOBAHHUS U MPOBEACHUS (DH3NUECKUX IKCIICPUMEHTOB, aHAJIM3a M HHTEPIIPETAIIUN
nH(pOpMaLHH, OTIpeAeSICHUs JOCTOBEPHOCTH MOTYYCHHOTO PEe3yJIbTaTa;

e CO3JaHHE yCIOBHU AJISl Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOH e TENbHOCTH.
Copep:xanue Kypca
Paznen 4. DnekTpoanHaMmmuka
Tema 3. Mazhummnoe none. INeKMpOMaAZHUMHAA UHOYKUYUA

[TocTrossaHBIE MarHUTHL. B3anMonecTBHE NOCTOSTHHBIX MarHUTOB. MarauTHoe nose. Bektop marautHoM nHAYKIWH. [[puHIMn cyneprno3zunun
MAarHUTHBIX NoJiel. JInHMM MarHuTHOM MHAYKUIKMK. KapTuHa MTMHUI MarHUTHOW UHAYKIHUH MOJISI HOCTOSIHHBIX MAarHUTOB.

MarsuTHO€ noJjie IpoBOJIHUKA ¢ TOKOM. KapThHa JTMHUI HHAYKIIMM MAarHUTHOTO MOJISl JUIMHHOTO MPSAMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue MpoBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOAYJIb U HallpaBJICHUE.
Cuuna JlopeHua, e€ MOJyJb M HanpaBJieHue. JBrKeHne 3apsHKeHHONW YacTUIB B OJJHOPOJHOM MarHUTHOM mnose. Pabota cuinbl Jlopenua.

SIBneHue ANeKTPOMArHUTHONM MHAYKIUU. [I0TOK BEeKTOpa MarHUTHON MHIYKUIUU. DIIEKTPOABUKYIIAS CHUIIAa MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
naaykuun dapanes.



BI/IXpeBOC QJICKTPUYICCKOC IT0JIC. BHeKTpOHBI/DKYH_IaH CWjia HHAYKIOWHW B IIPOBOJHUKE, IBHKYIHIEMCA ITOCTYIIATCIIbHO B OJTHOPOJHOM MAarHUTHOM
II0JIC.

[IpaBuiio Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAs CUjla CAMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIS KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

Texnuueckue YCTpOﬁCTBa H IPAKTUICCKOC IIPUMCHCHUC: IIOCTOAHHBIC MAI'HUTLI, 3JICKTPOMATIHUTLI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN
QJICMCHTApPHBIX 9aCTULl, THAYKIUOHHAs I1CYb.

Llemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.
JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.
B3anmopeiicTBue AByX IPOBOJAHUKOB C TOKOM.

Cuna Amniepa.

[etictBue cuibl JIopeH11a Ha HOHBI AIEKTPOJIUTA.
SIBreHME INEKTPOMArHUTHON UHIYKIIVH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILEH CUIIbl UHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TIOTOKA.
SIBneHue caMOMHAYKIUH.

Vuenuueckuti sxcnepumenm, nabopamoptule pabomoi
N3ydyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HCC.HCI[OB&HI/IC ,Z[CI>'ICTBI/I$I IMOCTOAHHOI'O MarouTa Ha paMKy ¢ TOKOM.



I/ICC.HGI[OBEIHI/IG SABJICHUS DJICKTpOMaAr HUTHOM WHIAYKIHWH.

Paznen 5. KonedOannsi v BOJIHbI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KO1e0anus

Konebarensnas cuctema. CBoOoAHBIE MexaHndeckue konebanus. ['apmonndeckue konedanus. [lepuon, yacrota, ammuutyaa u ¢asa
koJieOanui. [Ipy>KuHHbINH MagsTHUK. MaTeMaTHYeCKUl MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuil. [IpeBpaiienue sHepruu npu
TrapMOHUYECKHUX KOJIECOAHUSAX.

Konebarenbubiit KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B UI€AIbHOM KOJIE0aTEIbHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUYECKUMH U JIEKTPOMArHUTHbIMU KosieOanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHMs SHEPTUU B UJCAIIBHOM KOJIe0aTEeIbHOM
KOHTYpe.

[IpencraBneHue 0 3aTyXawIuX KoJieOaHusIX. BeIHYKICHHBIC MeXaHU4YeCKUe KoeOanus. Pesonanc. BeIHYXIEHHBIC 3JICKTPOMAarHUTHBIE
KoJIcOaHUS.

HepeMeHHBIﬁ TOK. CI/IHYCOI/I,Z[aJIBHHﬁ HepeMCHHHﬁ TOK. MOH_IHOCTL IIEPEMCHHOI'O TOKaA. AMHJ’II/ITYI[HOG u ﬂeﬁCTBYIOHlCG 3HA4YCHUC CHJIBI TOKa U
HaIIpPsIZKCHUA.

TpaHC(bopMaTop. HpOI/I3BOI[CTBO, nepcaadya u HOTpe6J'IeHI/Ie BHGKTPHHGCKOﬁ OHCPIuu. DKOJIOTHYECKHE PUCKH IIpHU ITPOU3BOIACTBE
QJICKTPOIHCPI'UHU. KyﬂbTypa HCIIOJIB30BaHUS SJICKTPOSHCPIUN B HOBCGI[HGBHOIZ KHN3HU.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE TPUMEHEHHE: AIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeay.
Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTeIbHOM CUCTEMBI (TPYKUHHBIA WJIH MaTEMAaTHIECKUI MasITHHK).

Habmronenne 3aTyxaromux KoJIeOaH .

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.

HaGmonenue pezonaHnca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUSI.

OcumiorpaMmbl (3aBUCUMOCTH CHUJTBI TOKA M HAIPSKEHUS! OT BPEMEHM) [Tl 3JIEKTPOMArHUTHBIX KOJICOaHHI.



Pe3onaHnc npu nocneaoBaTeIbHOM COEJUHEHNN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTU U KOHJIEHCATOPA.

Mopeinb TuHUU IEKTPOIepEeIayu.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomuol

HccnenoBanue 3aBUCHMOCTH NEPUOJIA MAJIBIX KOJIEOAHUN I'py3a HA HUTH OT JUIMHBI HUTH U MacChl rpy3a.
HccenenoBanue nepeMEHHOr0 TOKA B LIETIM U3 TIOCJIEI0BATEIbHO COCIMHEHHBIX KOHIEHCATOPA, KATYLIKHA U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKMpPOMACHUMHbBIE 60JIHbL

Mexannueckre BOJHBI, YCIOBHA pacnpocTpanenus. [lepuoa. CkopocTh pacnpoCcTpaHeHUs U JJIMHA BOJHEL. [lonepeunsie v mpooIbHBIE BOJHBL.
NnTtepdepennns u qudpakiusi MEXaHUIECKUX BOJTH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3TyUEHHUSI SJIEKTPOMArHUTHBIX BOJIH. B3anmuas opuentanus BektopoB E, B, V B anekrpomarauTHou
BostHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, MMPEIOMIICHHE, TOJIApu3anus, Audpakius, narepdepennns. CKopocTbh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTpOMarHuTHEIX BOJIH. [[pMeHeHNEe DIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI paguOCBA3U U TeNEBUACHUA. Paguomokanusi.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue ycTpolcTBa M MPAKTUUECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YIBTPAa3BYKOBAs JMATHOCTHKA B TEXHUKE U MEIUIIMHE,
panap, paauonpuéMHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHCHHE IMONIEPEYHBIX U TIPOJI0TBHBIX BOJIH.
KoneOmomieecs Teno Kak MCTOYHUK 3BYKa.

HaOmoaeHne oTpaskeHUS U IPETOMIICHHS MEXaHUYCCKUX BOJIH.
HaOmoaenue uatepdepeHiym u Judpakiiui MEXaHHISCKUX BOJTH.

3BYKOBOI PE30HAHC.



HaGumroienue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTY/IOM U YaCTOTOM KOJICOAHUIA.

HccnenoBanue CBOMCTB JEKTPOMArHUTHBIX BOJH: OTPayKEHUE, MPEIOMIICHHUE, ONSIpU3anus, TudpaKius, HHTephEpeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeiiHoe paclipocTpaHeHHE CBeTa B OAHOPOAHOMU cpene. JIyu cBera. ToueuHblil HCTOYHUK CBETA.
OTtpaxenue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3€pKajle.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCONIIOTHBIN MoKa3aTelns npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
yTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus cera. CnoxHbIi coctaB Oenoro ceera. L[ser.

Cobuparomue u paccenBaronie JMH3bl. ToHKas muH3a. @OKYCHOE PACCTOSHUE M ONTUYECKasi CHiIa TOHKOM muH3EI. [locTpoenmne n3o0pakeHuii B
coOMparoINX U PACCEHBAOIINX JUH3aX. DOopMyia TOHKOM JIMH3BL. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Matepdepenus ceeta. KorepeHTHbIE HCTOUYHUKH. Y CIIOBHS HAOTIOACHHUSI MAKCUMYMOB ¥ MUHIMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus ceeta. Audpakimonras pemérka. Y cIoBre HAOIIOACHNS TIIaBHBIX MAKCUMYMOB TIPH MTaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. OYUKH, JIYyIIa, q)OToannapaT, HpOGKL[HOHHBIﬁ arrapar, MUKPOCKOII, TCICCKOII,
BOJIOKOHHAas OIITHKA, I[I/I(i)paKIII/IOHHaSI pGIHéTKa, IOJIAPON .

Jlemoncmpayuu

[IpsimonuHetHOE pacnpoCcTpaHeHue, OTPAKEHUE U IpesoMiieHue cBeTa. OnTudeckue nNpubopsl.
[TonHoe BHyTpeHHEe oTpaxkeHHne. Mozesb CBETOBOIA.

HccnenoBanue CBOMCTB M300payKEHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.



HaGmonenue narepdepeHiium cBera.

Ha6monenue qudpaknuu cBeta.

HaGronenue aucrnepcuu cBeTa.

[TorydyeHue crekTpa ¢ MOMOIIBIO TPU3MBI.

[TosrydeHue cekTpa ¢ MoMoIIbI0 TUGPAKITMOHHON PEIIETKH.
HabGmonenue momsipu3aiiuu cBeTa.

Yuenuueckuil sxcnepumenm, rabopamopmsie pabomuol
N3mepeHune mokasaress mpeJoMIICHHS CTEKJIa.
HccnenoBanue cBONCTB M300paKeHUH B JTMH3AX.

HaGmonenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI cHelMAIBLHON TEOPHH OTHOCUTEJIBbHOCTH

rpaHI/IIII)I NPUMCHHUMOCTHU KJIACCUYCCKOM MEXaHUKH. HOCTyJ'IaTBI CHGHI/IaHLHOﬁ TCOPUN OTHOCUTCIIBHOCTU: HHBAPHUAHTHOCTb MOJYJIsI CKOPOCTH
CBCTa B BAKyyMC, IIPUHIUII OTHOCUTCIbHOCTH OHHIITEHA.

OTHOCHUTEIILHOCTD OAHOBPEMCHHOCTH. 3aMe)1J'ICHI/Ie BPEMCHH U COKPAIICHUEC JTJINHEBI.
9Hepr1/151 " UMITYJIBC peHHTI/IBHCTCKOﬁ YaCTHIBI.

CBs13b Macchl ¢ BHCpFHCﬁ 1 UMITYJIBCOM pGHHTHBHCTCKOﬁ YaCTUIbI. 9Hepr1/1;1 ITOKOA.

Paznen 7. KBanroBasi puszuka
Tema 1. Inemenmoul K6anmoeoi onmuKu

®oronsl. Dopmyna [lnanka cBsi3u 3HEPrUM POTOHA C €r0 YACTOTOW. DHEPTUSI U UMITYJIbC (POTOHA.



OtkpriTue u uccienoBanue Gporodrddexra. Onbite A. I'. Ctoneroa. 3akonsl poTodrddekra. YpaBuenne DiiHimTeitHa 115 hoTodrddekra.
«Kpacnas rpanunma» porodddexra.

JlaBiierne cBeta. OnbiTel 1. H. JIeOGenena.

XHUMUYECKOE IEMCTBUE CBETA.

TexHuueckue yCcTpoicTBa U MpaKTUIECKOE MPUMEHEHUE: POTOIIEMEHT, (POTOAATUNK, COTHEYHAs OaTtapesi, CBETOJHOI.
Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (poTodddexTa.

CBeToauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTsl Pezepdopaa no paccestuuto o -yactuil. [Inanerapnas monens aroma. [locrynatel bopa. M3nyuyenue u
MOTrJIoLEeHNEe (POTOHOB MPHU NMEPEX0JIE aTOMa C OJTHOTO YPOBHSI SHEPTUU Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHEH 3HEpIUM aTomMa BOJOpO/a.

BonnoBeie cBoiicTBa yactull. Bonnsl ne bpoitist. KopryckynsspHO-BOJIHOBOW Jyallu3Mm.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYeHHE.

TexHuyeckue ycTpoicTBa M MPAKTUUECKOE IPUMEHEHHE: CIIEKTPaIbHBINA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITbIOTEP.
Jlemoncmpayuu

Mopnens omnbiTa Pezepdopaa.

OrnpezesieHre IIUHBI BOJIHBI Jla3epa.

HaburoieHre mMHeyaThIX CIIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol



HaGmonenue nuHedyaToro cekTpa.
Tema 3. Amomnoe aopo

SKCHepI/IMCHTbI, HOKa3bIBAOIHEC CIIOKHOCTb CTPOCHUA SAapa. OTKpI)ITI/Ie PaaAnOAKTUBHOCTH. OnbIThI Pe3epq)opzla I10 OIIPCACIICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYyYCHUSI. CBoilicTBa anb(ba-, 6€Ta-, raMma-u3JIyuCHusg. Bausxue PAAUOAKTUBHOCTHU HA KUBbBIC OPTAHU3MBI.

OTtkpbiTHE IPpOTOHA U HelTpoHa. Hykimonnast mozaens siapa [ eitzenoepra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnan. DNeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['aMmma-u3nyuenue. 3aKOH paJOaKTUBHOTO pacrmaja.

DOHeprus CBsI3U HYKJIOHOB B szipe. SnepHbie cuibl. JlegekT maccsl sapa.

Snepneie peakuuu. Jlenenue u CUHTES sSIAEP.

SAnepusrii peaktop. Tepmosinepusiii cuaTe3. [Ipo6ieMbl 1 MEPCIEKTUBEI SIAEPHON SHEPTETUKHA. DKOJIOTHIECKUE ACTICKTHI SACPHON SHEPTETUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOMIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTallbHbIe B3auMoaecTBUs. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHUE: TO3UMETpP, KaMmepa BuibcoHa, siiepHblil peakTop, aToMHas boMoa.
Jlemoncmpayuu

Cu€TYnK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB gacTHil (10 TOTOBEIM (oTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKHU
Otansl pa3BUTUS acTpOHOMUH. [IpukiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3nH0ro HeOa. Co3Be3aus, ipkue 3BE3/bl, INIAHETHI, UX BUJUMOE JIBHKCHHUE.

ConHeyHas cucreMa.



Connue. Conneunast akTuBHOCTb. MicTrounuk sHeprun CosiHLa v 3BE€3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaIbHbIN
KJIACC — CBETUMOCTb». 3BE3/bI INIABHOM MOCIIEN0BATENBHOCTH. 3aBUCHUMOCTb «MAacCa — CBETUMOCTBY JUIS 3BE3]I TJIABHOM MOCIIEN0BATENBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHBIE IPEACTABICHUS O IPOUCXOKACHUM U dBOOLMK CoHIA U 3BE3. DTanbl )KU3HU 3BE3].

Muneunsiii [1yTe — Hama I'anaktuka. [Tonoxenue u numxenue Connna B ["anaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3apsl. YEpHbie
IBIPBI B siApax rajJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa60ma. Pazoeranue ranaktuk. Teopusi bosbiioro B3peiBa. PennkToBoe n3mydeHue.
MacmrabHas cTpykTypa Beenennoi. MeraraiakTuka.

Hepeménnsie npobiieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Ha6JII-OZ[CHI/ISI HCBOOPY)KéHHBIM TJIa30M C UCIIOJIb30BAHHUEM KOMIIBIOTCPHBIX HpI/IHO)KCHI/Iﬁ JI1 OIIPCACIICHUSA ITOJIOKCHH A HEOCCHBIX 00OBEKTOB Ha
KOHKPECTHYIO JaTy: OCHOBHBIC CO3BC3IH CCBCpHOFO noJymiapusa 1 sipKuc 3BE3EL.

HabGmonenus B reneckon JlyHsl, miuanet, Mieunoro IlyTu.

O0o01maroiee NOBTOPeHNE

Pons ¢uswky 1 acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJOTHYECKOMW, COIMAIBLHOM M ATHYECKOW cdepax MeATeIbHOCTH 4YeIIOBEKa, pOJib H
MecTO (pM3UKH U aCTPOHOMHUHU B COBPEMEHHON HaYyYHOW KapTUHE MHPA, POJib (PU3UIECKON Teopuu B (OPMHUPOBAHUU TMPEIACTABICHUN O
¢uznyueckoil KapTUHE MUpa, MECTO (PU3MUECKONW KapTHHBI MUpPA B 0OILEM PsiIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MNPEICTaBICHUN O
HIpUpPOJE.

Memnpe)lMeTHme CBA3HU

Nzydenne kypca ¢pusnku 6a30BOTO YpoBHS B 11 Ki1acce OCYIIECTBISIETCS ¢ yIETOM COACPIKATENBHBIX MEXIIPEIMETHBIX CBS3EH C KypcaMmu
MaTeMaTHKH, OMOIOTHH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Mescnpeomemmnvle nonsimus, CBSI3aHHBIE C N3YYEHHUEM METOJIOB HAyUHOTO [TO3HAHMS: SBJICHHE, HAay4HBIH (akT, TUroTes3a, (uzndeckas
BEJIMYMHA, 3aKOH, TeOpHs, HaOIIOEeHUE, HKCIEPUMEHT, MOACIUPOBAHHE, MOENb, W3MEpEHHUE.

Mamemamuxa: pelieHne CUCTEMBI YpaBHEHHH, TPUTOHOMETPUYECKHE (QYHKIINH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U X MTPOCKIIMH Ha OCH KOOPJIMHAT, CJI0’)KEHHUE BEKTOPOB, MPOU3BOIHEIC dJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU [T0100Hs TPEYTOJIbHUKOB, ONpeAe/IEHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tell.



buonozus: snextpuueckue siBICHUS B )KUBOU MPUPOJE, KojeOaTeIbHbIE ABMKEHUSI B )KUBOM MPUPOJIE, ONTUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE,
JNEUCTBUE PAaUallii Ha KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTYypa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH,
CIIEKTPaJIbHbIN aHAJIN3.

l'eoepaghus: MarHUTHBIE NIOJIIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, OTOCHEMKA 3eMHON TOBEPXHOCTH, NpeAcKa3aHUe 3eMJIETPSICCHUH.

Texnonozcus: NTMHUAN IIEKTPONEPEAAY, TEHEPATOP NIEPEMEHHOTO TOKA, JIEKTPOABUTaTENb, UHAYKIMOHHAS I€4Yb, pPagap, paIuONpUEMHUK,
TeNneBU30p, aHTeHHa, TeredoH, CBYU-meus, mpoeKIIMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJIHEUHas OaTapesl.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHMUS

OcBoenue yueOHOro npeamera «@u3nka» Ha ypoBHE CpeiHero oouero oopazoBanus (0a30BbIi YPOBEHb) JOIKHO 00€CIIEUUTh JOCTUKEHUE
CIIEAYIOUINX JINYHOCTHBIX, METAIIPEIMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInaHOCTHBIE PE3yaBTAThI OCBOCHHS YI€OHOTO mpeameTa « PU3nKa» JOHKHBI OTPakaTh TOTOBHOCTD M CIOCOOHOCTH 00YJarOIINUXCS
PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEHN MO3HUIIMEH TUIHOCTH, CHCTEMOW IEHHOCTHBIX OPUEHTAIINHA, TO3UTUBHBIX BHYTPEHHUX
yOEXIeHU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00111€CTBa, paCUIUPEHUE KU3ZHEHHOTO OIbITa U OIbITA JACSITEIHBHOCTU B
MPOLECCE peaTn3allUi OCHOBHBIX HAITPABICHUN BOCIIUTATEIbHON JEATEILHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:x1aHCcKOro BOCIUTAHMS:
c(hOPMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIUU 00YUAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHHCKOTO OOIIECTBA;
MPUHITHE TPAAUIIUOHHBIX O0IICYETOBEUSCKUX TYMAaHUCTHUECKUX M IEMOKPATHUECKHUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIPHOCTh B MHTEPECaX IPaskJaHCKOTO OOIIeCTBa, y9aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeIbHON
OpraHH3aIny;



yMEHHE B3aUMO/IEHCTBOBATH C COLMATBHBIMUA HHCTUTYTAaMHU B COOTBETCTBUU C X (DYHKUIUSMU U HA3HAYCHHEM;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOM ACATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh POCCUNCKOM I'Pak1laHCKON UIEHTUYHOCTH, NaTPUOTU3MA;

[EHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHHUSAM POCCHMCKHUX YUEHBIX B 001aCTH (PU3UKU M TEXHUKH;
3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, THYECKOTO TIOBEICHUS;

CITOCOOHOCTH OLCHHUBATh CUTYAllUIO U IPUHHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTHUPYSACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 HIECHHOCTH, B TOM
YHUCJIC B ACATCIIPHOCTH y‘-IéHOl"O;

OCO3HAHUE JTMYHOTO BKJIA/a B MOCTPOCHHUE YCTOMYHUBOTO OYy/IyIIIEero;

4) 3¢TeTH4eCKOro BOCIUTAHUSI:

3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETHKY HAYYHOTO TBOPUECTBA, IPUCYIET0 HHU3MUCCKOM HAYKE;
5) Tpya0BOro BOCIMTAHMSA:

HHTCPECC K pa3JIMIHbIM C(I)CpaM HpO(I)eCCPIOHaHBHOfI JACATCIIBHOCTH, B TOM YHCJIC CBA3aHHBIM C (I)I/ISI/IKOI\/’I )41 TGXHHKOﬁ, YMCHHUC COBCPIIATH
OCO3HAHHBIN BBI60p 6y,[[y1].[6171 HpO(I)eCCI/II/I " pCaJin30BbIBATH COOCTBEHHBIC KU3HCHHBIC I1JIaHBI;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO M caMO0Opa30BaHUIO B 001acTu (PU3UKU Ha NPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0THYECKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTbH HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHNE TJI00AJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOoOIeM;

IUTAaHUPOBAHHUE U OCYILIECTBIICHUE JICHCTBHI B OKPY>KAIOIIEH cpesie Ha OCHOBE 3HAHUS LieJIel yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA,
paclIMpeHue ONbITa IEATEIbHOCTH 3KOJIOIMUECKOM HalpaBJI€HHOCTH HAa OCHOBE UMEIOLIMXCS 3HAaHUM 110 (pU3HKe;

7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (U3HUECKON HAYKH;



OCO3HaHHUEC LICHHOCTH Haquoﬁ ACATCIbHOCTH, TOTOBHOCTD B IIPOLECCCC N3YUCHUS (I)I/I3I/IKI/I OCYHCCTBIIATH IPOCKTHYIO KU NCCIICA0OBATCIbCKYIO
ACATCIbHOCTD MHAVMBUAYAJIbHO U B I'PYIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBUS

ba3oBble JJornyeckue aeiicTByus:

CaMOCTOSITEIIPHO (DOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEIEIIATh LEJH AEATEIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUH UX JOCTUKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTUBOPEYUHSI B pACCMATPUBAEMBIX (PH3NYECKHX SBJICHHSIX

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YI6TOM aHaJINu3a HMEIOIUXCS MaTEPHATBHBIX M HEMATEPHAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B IESITEIbHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB LEISAM, OLICHUBATh PUCKU MOCIIEICTBUN IEATEIbHOCTH;
KOOPJAMHUPOBATH U BBITIOIHATH PAOOTY B YCIOBUSIX PEATbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBble ncciaegoBareJbCcKue AeiicCTBHA.

BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MMOHSATUSIMHU U METOAAMH (PU3NIECCKON HAYKH;

BJIQ/ICTh HAaBBIKAMHU y4E€OHO-HUCCIIEIOBATENBCKON U MTPOCKTHOM JCITETLHOCTH B 00JaCTH (PU3UKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TTOMCKY METOOB PEIICHHS 3a/1a4 PU3NIECKOTO COACPKaHUs, MPUMEHEHHUIO Pa3IMYHbIX METOIOB TTO3HAHMS;

BJIQJICTh BUJIAaMH JICATEIILHOCTH 110 OJIYYSHHUIO HOBOTO 3HAHUS, €0 HHTEPIPETallUU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYyallUsX, B TOM YHCJIE TIPU CO3aHNH y4eOHBIX IPOEKTOB B 001aCTH (DU3UKH;

BBISIBJIATH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3M U aKTyaJIHU3UPOBaTh 3a/1a4y, BBIABUIaTh TUIOTE3Y €€ pelIeHUs, HAXOIUTh apTyMEHTHI JUIs
JI0Ka3aTelbCTBAa CBOUX YTBEPKACHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU PELICHHUS;



AHAJIM3UPOBATH IIOJTYUYCHHBIC B XOAC PCUICHUA 3aa49r PE3YJIbTAaThl, KPUTHYCCKN OCHUBATD NX AJOCTOBCPHOCTD, IPOTHO3UPOBATHL N3SMCHCHHUC B
HOBBIX YCJIOBUAX,

CTaBUTH U (POPMyYIMPOBATH COOCTBEHHBIE 3314l B 00pa30BaTENIbHOM IE€ATEILHOCTH, B TOM YHCIIEC TPH U3YUECHUHN (PU3UKH;
JlaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

yMeTh ePEHOCUTH 3HAHUA MO (PU3HKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTEH;

BBIJIBUTATh HOBBIE UJEH, IIPEAJIAraTh OPUTMHAIBHBIE OAXObl U PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMTYCKAIOIINE ATbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanueii:

BJIA/IETh HABBIKAMH TOJTydeHUS WH(DOpManmu (PU3NIeCcKOro CoAepKaHms U3 HICTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIEHO OCYIIECTBIISTh MOUCK,
aHaJIN3, CHCTEMATU3AIMIO0 U HHTEPIPETAINIO HHGOPMAIIMK PA3IHYHBIX BUOB B (POPM MpECTaBICHNUS;

OILICHUBATH JJOCTOBEPHOCTH MH(POPMAIIUH;

HCIOJIb30BaTh CPEICTBAa MH()OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3AIMOHHBIX 3a/1a4 ¢ COOIOICHUEM TPEOOBAHHI SPTOHOMHKH, TEXHUKN O€30MTaCHOCTH, TUTHEHBI, peCypcoCOepeKeHHSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€301MacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAHUS B PA3IMUHBIX (hopMaTax ¢ y4€ToM HazHAYCHHSI HHPOPMAIUH | [IETICBOW ayIUTOPHUH, BEIOHpast
ONTUMAJIFHYIO (OPMY MIPEACTABICHUS U BU3YyAIH3AIUH.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBJISATH OOLIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU JACSITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOHPIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO W3J1araTh CBOKO TOUKY 3PEHHMS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BATH MPEUMYIIECTBA KOMaHIHOW U MHIMBUAYAIbHOU padoThI;



BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICMCTBUI C yU4ETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH Ka)XI0T0 WieHa KOJIEKTHUBA,

MPUHUMATh L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH AECUCTBHUS I10 €€ TOCTUKECHUIO: COCTABIIATH IUIAH AEHUCTBUM,
pacrtpenensaTh poyik ¢ Y4ETOM MHEHUH yUYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHBATH KAYC€CTBO CBOCTO BKJIAAA U KAXKJIOTI'0O YYaCTHUKA KOMAaHbI B 06H_[I/II\/'I pe3yiIbTaT 110 pa3pa6OTaHHBIM KpUTCPUAM;
npeajiaraTb HOBbIC IIPOCKTHI, OICHHUBATD UJACH C ITO3UIIUN HOBU3HBI, OPUT'MHAJIIbBHOCTH, HpaKTI/I‘{CCKOﬁ 3HAYHUMOCTH,

OCYHICCTBJIATH ITOBUTUBHOC CTPATCTUICCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX, HPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITh
MHHUIIMATUBHBIM.

PeryasiTuBHBbIe YHUBeEpPCAJbHbIE Y4eOHbIe 1eliCTBUSA
Camoopranmu3amnusi:

CaMOCTOSITEIIBHO OCYIIECTBIIAThH O3HABATCIIBHYIO JCATCIILHOCTh B 00J1aCTH (DU3MKHU M aCTPOHOMHUH, BBISBIIATH ITPOOJIEMBI, CTABUThH U
dhopmynrupoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEIIBHO COCTABIISTh TUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/a4, TIaH BHITIOJHEHUS MPAKTHIECKON paboThI C yIETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TIPEMOYTECHUH;

JaBaTh OLEHKY HOBBIM CUTYyalUsIM;

pacmmpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OLICHHUBATh IPUOOPETEHHBIH OIBIT;

CTIIOCOOCTBOBATH (POPMHUPOBAHHIO U MIPOSBICHUIO IPYAUIIUHN B 00J1aCTH (PU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYypHBIT
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJVIEKT:

AaBaThb OLICHKY HOBBIM CUTYallUAM, BHOCUTH KOPPECKTUBEI B ICATCIbHOCTD, OHCHUBATHL COOTBECTCTBHUEC PE3YJILTATOB LC/IAM,



BJIQJIETh HABBIKAMH TI03HABATEIbHON pedIeKCUM KaK OCO3HAHMSI COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U
OCHOBAHU;

WCIOJIb30BATh MPUEMBI PeIIEKCHH ISl OLEHKH CUTYaIllH, BHIOOpA BEPHOTO PELICHHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS [10 UX CHUKEHUIO;
IIPUHUMATHh MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB IEATEIBHOCTH;
MPUHUMATh €051, IOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U @PTYMEHTHI IPYTHUX IIPU aHAIU3€ PE3YJIbTATOB JESATCIBHOCTH;
MPU3HABATH CBOE MPABO | MPABO IPYTUX HA OMIHNOKH.

B mpouiecce gocTrKeHMS TMYHOCTHRIX PE3yJIBTATOB OCBOCHHS MPOTPAMMBI 110 (PU3UKE ISl YPOBHSI CPEAHETO 0011Iero 00pa3oBaHus y
00y4aromnXCsl COBEPIICHCTBYETCS] IMOIIMOHANBHBIN MHTEIIICKT, MPEANOoIaralomui chOpMUPOBAaHHOCTS:

CaMOCO3HAHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE AIMOILMOHAIBHOE COCTOSTHUE, BUAETh HANPaBICHUS Pa3BUTHsI COOCTBEHHOM
SMOIMOHATBHOMN Chepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPECTyJINPOBaHUs, BKIIOYAIOIICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATbL OTBETCTBCHHOCTD 3a cBOE IIOBCACHHUC, CITOCOOHOCTH aIarTUpPOBATHCA K
OMOIIMOHAJIIBHBIM U3MCHCHUAM U IMPOSABIIATH FI/I6KOCTI>, OBITH OTKPBITEIM HOBOMY;,

BHYTPEHHEN MOTHBAIINH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHHUIO LIETIN U YCIIEXY, ONTUMHA3M, NHULIMATUBHOCTh, YMEHUE IEUCTBOBATH UCXOS
U3 CBOMX BO3MOKHOCTEH;

OMIIaTHH, BKJIIOUAIONICH CIIOCOOHOCTH MOHUMATh SMOIMUOHAJIBHOC COCTOAHUC APYTUX, YUUTHIBATH €T0 IPHU OCYIICCTBICHUN O6HI€HI/IH,
CITOCOOHOCTB K COYYBCTBHIO U COIICPCIKNBAHUIO,

COIMATILHBIX HABBIKOB, BKIFOYAIOIINX CTIOCOOHOCTh BBHICTPAUBATH OTHOIICHUS C APYTUMH JOBMU, 3a00TUTHCS, MPOSIBIISATH HHTEPEC
paspeniaTtbh KOH(PIJIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI



K koHiy o0yuenus B 11 kJacce npeamMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE JOJKHBI OTPaKaTh CHOOPMUPOBAHHOCTD y 00YUAIOIINXCS
YMEHHUU:

J€MOHCTPHUPOBATH Ha MMPUMEPaxX pPojb U MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHOM HayYHON KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOM
TEXHHUKHU U TEXHOJIOTUH, B IPAKTHUECKOHN JAEITEIbHOCTH JIOCH, IEJTOCTHOCTh U €MHCTBO (DU3MYECKON KapTHHBI MUDA,

YUYUTBIBATh I'PAHHUIIbI IPUMCHCHUS N3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOﬂCHCﬁI TOYCUHBIM BHGKTpI/I‘leCKI/IfI 3apsana, JIyd CBETaA, TOYCUHBIM UCTOUHUK CB€Ta,
AACpHAs MOACIIb aTOMA, HYKJIOHHAA MOACJIb aTOMHOI'O sApa IMPU pCIICHUA (1)I/ISI/IIICCKI/IX 3aaay,

pacrno3HaBaTh (PU3UYECKUE SIBJICHHS (MIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJICKTPOIMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPHIECKAs
MIPOBOJIMMOCTD, TEIIJIOBOE, CBETOBOE, XUMHUUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, JJICKTPOMAarHUTHASI HHTYKITHS,
JEHCTBHE MAarHUTHOTO TTOJIS Ha TIPOBOJHUK C TOKOM M JBIDKYIIHICS 3apsil, JJICKTPOMAarHUTHBIE KOJICOAHMS M BOJIHBI, MPSIMOTMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaKCHHUE, MPeJIOMIICHUE, HHTEpPEepeHINS, TUPPAKIUS U TTOISPU3ALNS CBETA, TUCIIEPCHS CBETa, POTOAICKTPHUICCKHUI
ekt (hoTordhdexT), cBeToBOE NaBICHKE, BOSHUKHOBEHHE JIMHEHYATOTO CIICKTPa aTOMa BOJIOPO/Ia, ECTECTBECHHASI U MCKYCCTBECHHAS
PaIMOaKTUBHOCTb;

OIMMCBIBATH U3YUYCHHBIC CBOMCTBA BCIIICCTBA (BJ'IeKTpI/I‘IeCKI/Ie, MAaruuTHBIC, OIITUYCCKHUE, DJICKTPHUIYCCKYIO ITPOBOAUMOCTD PAa3JIMYHBIX cpe;[) n
QJICKTPOMAIrHUTHBIC ABJICHHUA (HpOI_ICCCLI), HCII0JIb3Ys (I)I/ISI/I‘IGCKI/IG BCJIIMYMHBI: BHCKTpI/I‘ICCKI/Iﬁ 3apsa, Cuiia TOKa, SJICKTPUYCCKOC HAIIPS?KCHUC,
QJICKTPUICCKOC COIIPOTUBJICHUC, PA3HOCTH ITIOTCHIIUAJIOB, 3JICKTPOABMIKYIIAas CHJIa, pa60Ta TOKa, MHAYKIUA MAaroiuTHOT'O I10JIs1, CHUJIa AMnepa,
chJia HopeHua, HWHAYKTUBHOCTDb KATYIIKHU, SHEPTUA SJICKTPHUICCKOTO 1 MAIrHUTHOT'O HOJ'ICI\/'I, nepuoa u 4aCtoTa KoJicOaHMl B KoJieOaTeIbHOM
KOHTYPC, 3apsAa U CUJIa TOKA B IMTPOICCCE TapMOHUYCCKUX IJICKTPOMATrHUTHBIX KOH€6aHHﬁ, (I)OKYCHOC PACCTOAHUC U OIITUYCCKAs CHUJIa JIMH3LI,
IIpH OIMMCAaHHUU IIPaBUJIbHO TPAKTOBATH (1)H31/ILICCKI/II71 CMBICJT UCITOJIB3YCEMBIX BCJIIMYWH, UX 0003HAYCHHS U CANHUIIBI, YKA3bIBATh (1)0pMy.]'II>I,
CBA3LIBAIOIIHNEC JAHHYTO (1)I/I3I/I‘-IGCKYIO BCJIIMYUHY C JPYT'MMHA BCINYHNHAMU,

OIMMCBIBATH U3YUYCHHBIC KBAHTOBBIC SABJICHHA U IIPOLCCCHI, UCIT0JIb3Y1 (1)H3PI‘-ICCKI/IG BCJIMYMUHBI: CKOPOCTDH 3JICKTPOMAIrHUTHBIX BOJIH, IJIMHA BOJIHBI
1 4aCTOoTa CBCTA, DOHECPTHUA U UMITYJIBC CI)OTOHa, nepunoa mogaypacranga, SHCPruAa CBA3M aTOMHBIX AJICP, TP ONMIMCAaHUW IIPABUJILHO TPAKTOBAThH
(1)1/131/1qu1<1/1171 CMBICJT UCITOJIB3YCMBIX BCJIMUYUH, UX 0003HaYEHUS U CAWHUIIbI, YKAa3bIBATh (bOpMYJ'IBI, CBA3BIBAIOIIHNEC JAHHYTO (1)I/I3I/ILIGCKYIO
BCIIMYUHY C JPYT'UMHU BCIIMYNHAMU, BBIYUCIIATH 3HAUYCHHNEC (I)H?)I/I"IGCKOﬁ BCJIMYUHBI;

aHaTM3UPOBATh (PU3MUECKUE TIPOLIECCHI U SIBICHUS, UCIIONB3Ys (PU3NUECKHE 3aKOHBI M MPUHLIHUIIBL: 3aK0oH OMa, 3aKOHBI TIOCJIEeI0BATEIBHOTO U
MapajuIeJIbHOTO COCAVMHEHUS ITPOBOJHUKOB, 3aK0H J[xoynsa—JIeHna, 3aKOH 2JIEKTPOMarHuTHOM MHAYKIMH, 3aKOH IIPSMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHHA s poTor(ddekTa, 3aKOH COXpaHEHUS
JHEPIUM, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs HIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MACCOBOT0 YMCIIa, IIOCTyIaTsl bopa,
3aKOH paJ0aKTUBHOIO Pacaja, IpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €M0 MAaTEMaTHUECKOE BBIPAXKEHHUE U YCIIOBUS
(rpanuIbl, 00IACTH) TPUMEHUMOCTH;



OTIpECIIATh HAIPaBIIEHUE BEKTOPA UHIYKIIMU MAarHUTHOTO TIOJIs IPOBOJIHUKA C TOKOM, CHJIBI AMniepa u cuiibl JIopeHna;
CTPOUTH U OIMCHIBATh U300paKeHHE, CO3JaBaeMOE TUIOCKUM 3€pKaJIOM, TOHKOM JTMH30M;

BBIMOJIHATH YKCTIEPUMEHTHI 110 UCCIIE0BAHNIO (PU3MUYECKUX SBJICHUN U MPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHU: IpU
3ToM (GOPMYIHPOBATH MIPOOIEMYy/3aJauy U THIIOTE3y yUeOHOTO SKCIIEPHUMEHTa, COOMPATh YCTAaHOBKY U3 MPEJIOKEHHOT 0 000pyA0BaHUs,
MPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIIATH MPSMbIE U KOCBEHHbIE N3MEPEHUs (PU3NYECKUX BEJIWYHH, IPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHHS U UCTIONb30BaTh
M3BECTHBIE METOBI OLICHKH MOTPELIHOCTEN H3MEPEHUM;

HCCJICA0BATb 3aBUCHUMOCTH (1)H3quc1<1/1x BCJIMYMUH C UCITIOJIb30BAHHUEM IIPAMBIX PISMCpCHHfIZ IIPpHU 9TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/Ip0BaTB
PE3YIbTAThI HOJ'Iy‘IGHHOfI 3aBUCUMOCTH (1)I/ISI/I‘-IGCKI/IX BCJIMYHUH B BUJAC Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCICIOBAHUS;

coOnroaarTh rpaBuia 0€30MacHOro Tpy/ia IMpU MIPOBEIEHUN UCCIEOBAaHUI B paMKaxX yu4eOHOIro SKCIIEpUMEHTA, y4eOHO-HCCIeA0BATEIbCKOM U
MPOEKTHOM JEITETLHOCTH C UCTIOJIB30BAHNEM U3MEPHUTEIBHBIX YCTPOUCTB M Ja00paTOpHOTO 000PYAOBAHHS;

pelarh pacu€THhIE 3a/1a4M C IBHO 33JJaHHOM (PU3MUECKON MOJEIBIO, UCIIOJIB3YS (PU3HMUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaIN3a yCIOBUS
3aJ1a4M BBIOMPATh (HU3HUECKYIO MOIEIb, BBIICIATh PU3NYECKUE BEIMUUHBI U (OPMYIIbl, HEOOXOUMBIE Ul €€ pelleHus, IPOBOJAUTh PACUETHI U
OILICHUBATh PEATBHOCTH MOTYYEHHOTO 3HAUYCHUS (DU3MUECKON BEJTMYHHEI;

pemiaTb KA4YCCTBCHHBIC 3a/la4M: BBICTPAMBATDH JIOTUYCCKH HCIIPOTUBOPCUUBYIO LI CIIOYKY paccymneﬂnﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBLI,
3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/I€ SIBJICHUA,

WCTOJIH30BATh NIPU PEUICHUN YYeOHBIX 331a4 COBPEMEHHbIC NHPOPMAIIMOHHBIE TEXHOIOTHHU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIIH U
MIPEJCTABIICHHS YICOHOW ¥ HAyYHO-TIOMYJIIPHOW MH(POPMAIIHH, IOJTYICHHOW U3 PA3IMYHBIX UCTOYHUKOB, KPUTUICCKH aHATU3UPOBATh
MOJTy9aeMyto HH(HOPMAIIHIO;

OOBACHITH MIPUHITUIIBI IEHCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3nyaTh YCIOBUS MX O€30MaCHOT0 UCITIOIb30BaHUS B
MOBCEIHECBHOM KU3HH;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHNE IIPOIIECCOB OKPYIKAIOIIEr0 MUpPa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 0 (PU3MKE B TOBCETHEBHOM >KM3HU /7151 o0ecnieueHns 0e30MacHOCTH MPH 0O0palieHUH ¢ MPUOOpamMu U
TEXHUYECKUMH YCTPONCTBAMHU, JIJISI COXPAHEHUS 3I0POBbS U COOITIOACHHS HOPM 3KOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOIIEH Cpelie;



paboTaTh B IPYIIIE C BHIMOJHECHUEM PA3IUYHBIX COI[MAIBHBIX POJICH, INIAHUPOBATh PA0OTY IPYIIIbI, PAIMOHAIBHO pacpeAesiaTh 00I3aHHOCTH U
IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATh BKJIAJ] KaXI0T'0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoin MpoOIeMEI.

TemaTH4ueckoe INIAHUPOBAHHUE

11 KINACC

KonunyectBO 4yacoB

Ne n/n HanmeHoBaHue pa3genoB 1 Tem NporpaMmmbl INEKTPOHHbIE (UMpoBbIe)

Beero KoHTponbHble [pakTtu4yeckue oGpasoBaTenbHble pecypchbl
paboThbl paboTbl

Pasgen 1. ANNIEKTPOOUHAMUKA

Bubnuoteka
1.1 MarHuTHoe none. AnekTpoMarHuTHas UHAYKUMA 14 2 LIOK https://m.edsoo.ru/7f41c97¢
WTtoro no pasgeny 14
Pasgen 2. KOJIEBAHUA U BOJIHbI

Bubnuoteka
21 MexaHnyeckme n anekTpoMarHuTHble konebaHus 19 1 1 LIOK https://m.edsoo.ru/7f41c97¢
2.2 MexaHunyeckne n anekTpoMarHUTHbIE BOSTHbI 7 Bubnuoreka

: LIOK https://m.edsoo.ru/7f41¢c97¢c

2.3 OnTuka 17 1 3 Bubnmorexa

LIOK https://m.edsoo.ru/7f41¢c97¢c

Wtoro no paspeny 43



Pazaen 3. OCHOBbI CNELMAIIbHON TEOPUU OTHOCUTENBHOCTU

Bubnnoteka

3.1 OcHoBbI crieumansHon TEOPUN OTHOCUTETIbHOCTU 4 LlOK https:/m.edso0o.ru/7f41c97¢

WTtoro no pasgeny 4
Pasgen 4. KBAHTOBAA ®U3UKA

41 OneMeHTbl KBaHTOBOW OMTUKKN. M3nydYeHns u 8 1 Bbubnunoteka
‘ CMeKTpbI. LIOK https://m.edsoo.ru/7f41c97c
BnbnunoTteka
4.2 Ctpoerine atoma 4 LIOK https://m.edsoo.ru/7f41c97c
BrnbnunoTteka
4.3 ATomHoe 5Apo 15 1 LIOK https://m.edsoo0.ru/7f41c97c
WTtoro no pasgeny 27

Pazpen 5. 3JIEMEHTbI ACTPOHOMWUN N ACTPODPUIUKU

Bubnuoteka

5.1 OneMeHTbl aCTPOHOMUN U acTPOOU3MKK 8 1 LIOK hitps://m.edso0.ru/7f41c97c

WTtoro no pasgeny 8
Pasgen 6. OBOBLUAIOLLUEE NOBTOPEHUE

6.1 Obobuialoliiee NOBTOPEHUE 4 El%??ﬂggzl:(/?m.edsoo.ru/7f4lc97c
WTtoro no pasgeny 4

PesepBHoe Bpems 2

OBLLEE KONMMYECTBO YACOB MO NPOrPAMME 102 4 7

OBLUEE KOJIMYECTBO

YACOB MO MPOrPAMME 192 6 11



YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAJIbI OJTA YYEHUKA

1.

2
3.
4

I.A. Makuwes, b.5. ByxoBues, B.M. Hapyrun ®unsumka 11 knacc. ba3osbii 1 yrnybneHHbIn ypoBeHb. YuebHuk. Mocksa. NpocselyeHne. 2020 r.
A.lN. PeimkeBny. C60opHUK 3agad no cpmauke. Mocksa, Opodpa, 2005 - 2019 .
C6opHuk 3agay no dusnke ana 9 — 11 knaccoe. CoctaButens I'.H. CtenaHoBa. M.: «[MpoceelueHne», 1996 r.

3apaHua obpasoBaTenbHOro noprtana Pewy EMN3

METOAONYECKUE MATEPWUAIbI ANA YYUTENA

1.

2
3.
4

o

I".A. Makuwes, B.5. Byxosues, B.M. YapyruH ®usuka 11 knacc. ba3osbin 1 yrinybneHHbIn ypoBeHb. YyebHuk. Mocksa. MNMpocselueHue. 2020
A.lN. PbimkeBn4. COopHUK 3agad no cdmauke. Mockea, [poda, 2005 - 2019 .
C6opHuk 3agay no dusnke ana 9 — 11 knaccos. Cocrasutens I.H. CtenaHoBa. M.: «[MpocselueHne», 1996 r.

HO.A. Caypos. dusuka. NoypoyHble paspaboTtku. 11 knacc. Nocobue ans obueobpasoBaTenbHbIX OpraHu3aumii. basoBbin 1 yrnybneHHbIN YpOBEHb.
Mocksa. lNpocseweHune. 2017 r.

C.M. AHgprowiedkmH, A.C. CnyxaeBckuii. ®usnka. «KOHCTPYKTOp» CaMOCTOATENBHbIX M KOHTPOJbHBLIX paboT. 10 — 11 knaccel.

Mocobue gna yamtenen. M.: MNMpoceelueHune, 2010

LUNDPOBbLIE OBEPA30OBATEJIbHbLIE PECYPCbI U PECYPCblI CETU UHTEPHET

UHTepHeT-pecypchbl

1.

2
3.
4

XKueas dmsmka: obyyatowian nporpamma, http://www.int-edu.ru/soft/fiz.html

Ypoku pmsnkn ¢ ncnonb3oBaHnem MHtepHeTa. http://www.phizinter.chat.ru/

dusumka.ru. http://Iwww.fizika.ru/

dusnka: konnekumsa onbiToB. http://experiment.edu.ru/




dusmka: aneKTpoHHasa Konnekums onbiToB. http://www.school.edu.ru/projects/physicexp

KaTarnor ccbifniok Ha pecypcbl 0 omsumke http://www.ivanovo.ac.ru/phys

JTabopaTtopHble paboTbl No duaunke. BuptyansHble nabopatopHbie paboTsl. http://phdep.ifmo.ru

5
6
7. becnnaTHble oby4atoLime nporpaMmmel No pmaunke http://www.history.ru/freeph.htm
8
9

AHumaumsa dunsndeckmx npoueccos obbsicHeHnsMU. http://physics.nad.ru

10. dusmnyeckas sHumknoneaus http://www.elmagn.chalmers.se/%7eigor
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