MyHnununajabHas 0w/IKeTHast 001eo0pa3oBaTebHas oprann3anus CrapomaiiHckasi cpeHsia mIKoJa Ne 2
MYHHMUIHUNAJIBHOT0 00pa3oBanus «CTtapoMailHCKMH paiioH» YJIbAHOBCKOM 00J1acTH

PACCMOTPEHO COI'JTACOBAHO

Ha 3acemanun [LHIMO 3amecTuTens qupekTopa mo YBP
y4uTenei GU3MKU, MAaTeMaTUKH U

WHPOPMATUKU

[Tporoxoa Nel Huxudoposa C.1O.
oT « 28» aBrycra 2024 . « 29» aBrycra 2024r.

Pa6Gouas nporpamma
HaumenoBanue xypca: ¢pusuka (6a30Bblii yPOBEHbD)
Knacc:_11 b
YpoBeHb 00111eT0 00pa3oBaHus: cpenHee odIiee 00pa3zoBaHUE
VYuurens, 10JKHOCTb: yuuTenb pusuku, Xannyuind Unsaap AMup3sHOBUY
Cpoxk peanuzanuu nporpammbl: 2024-2025 y. r.
KonuyecTBo uacoB o yueOHOMY TU1aHy:  8ce2o 68 uyacos 8 200; 8 Hedento 2 yaca

YTBEPXJIEHO

Hupexrop MBOO Crapomatinckas CIHI Ne2

ITonoeunkuna T. H.
Ipuka3 Ne 176 ot « 29» aBrycra 2024r.

IOKIMEHT
NOAMVCAH 3AEKTPOHHOM

UndbPOBOV MOANMKCHID

MonobuHkuHa
TambsaHa HukonaebHa
Nupexmop MBOO CmapomatHckaa Cl N°2

WHH 7318340107 / OrPH 102730111408
433460,pnCmapas Madwa, yn/1.Toncmozo, 79

MNognucaH: NonoBUHKKHA
TatbsiHa HukonaeBHa
OcHoBaHue: s nogTeepxaato
9TOT AOKYMEHT CBOEW
yOOCTOBEpPSIOLLEN NOANUCHIO
Jarta: 2024-08-30 11:59:39

[InanupoBaHue cocraBieHO Ha ocHoBe: Pabouas mporpamma B cooTBeTcTBUU ¢ Ilopsiakom pa3pabOTKU M yTBEPKACHUS (elepalbHbIX OCHOBHBIX
o011e00pa3oBaTeIbHBIX IPOrpaMM, YTBEPKACHHBIM TpukazoM MuHuctepcTBa npocsernienus Poccuiickoit deneparuu ot 30 centsiops 2022 r. Ne 874
(3apeructpupoBan MunuctepctBoM roctuninu Poccuiickoit @enepanuu 2 HosiOps 2022 r., peructparonsbiii Ne 70809).

@denepalibHbIl TOCYApCTBEHHBI 00pa30BaTENbHBINA CTaHAAPT CpeIHEro ooOuero o0pa3oBaHUs, YTBEPKACHHBIM MpUKa3oM MuUHUCTEpCTBaA
obpa3oBanus U Hayku Poccuiickoit @enepamun ot 17 mas 2012 r. Ne 413 (3apeructpupoBan MunucrepctBoM toctuiun Poccuiickoit @enepanun 7
utoHs 2012 r., peructpaumonusiii Ne 24480), ¢ usmenenusimu ot 12 asrycra 2022 r. Ne 732 (3apeructpupoBad MunucrepctBoM toctuninu Poccuiickoit

®enepanun 12 centsadps 2022 r., peructpanroHHsiit Ne 70034).

VYuebuuk: ®uznka: 6a30BbIi U yriayoneHHbsld ypoBeHb: yueOHuk/I' 1 Mskumes, bb Byxosues, HH Corckuii; mon pen. HA INapdentreBoit.- 10-e u3z.

Crep.- Mocksa: [Ipcsemenue, 2023.-432 c. : mi1. —(KJIacCUYECUKH Kypc)

Pabouyto mporpaMMmy cocTaBui y4HuTENb (PU3UKH Xamynnua U.A.




MHMHHUCTEPCTBO MPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUA
MHMHHUCTEPCTBO MPOCBEIEHUSA U BOCIIUTAHUSA
YJIbAHOBCKOM OBJIACTH
MO "CTAPOMAMWHCKHNH PAMOH"

MBOO Crapomaiinckas CII Ne 2

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[IIMO yuuteneit 3aMm. nupekropa no YBP  JlupekTop 1IKoJibI
bu3UKHU, MATEMATUKH U
uH(popmaTHKn C.1IO.Hukudoposa T.H. [lonoBunkuHa
ot «29» .08 2024r. [Tpuka3 Nel76 ot «29» 08.
2024 .
JL.T'. Caiiruna
ITpotokos Ne 1 ot
«28».08.2024 r.
PABOYASA ITPOTPAMMA

(ID 4326780)

yueOHoro npeamera «®@u3uka. bazoBblii ypoBeHb»

s ooygaromuxcs 11 b kimacca

p.n. Crapast Maiina, 2024



NNOACHUTEJIbBHASA 3AITUCKA

[Iporpamma no gusnke 6a30BOro YpoBHSI Ha YPOBHE CpeAHEro o01ero oopasoBanus pa3paboraHa Ha OCHOBE
TIOJIO’KEHUH 1 TpeOOBaHMH K pe3yibTaTaM OCBOCHHWSI OCHOBHOW 0Opa3oBaTeNbHOHM MpOrpaMMBbl, MPEICTAaBICHHbIX B
®I'OC COO, a takxke ¢ yu€roM (emepadpbHON pabovell MPOrpaMMBI BOCIHTAHUS W KOHIICTIIIUU TPEHOIaBaHUS
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTENbHBIX oOpraHmzanusx Poccuiickoii ®enepanny, peasu3yrONINX
OCHOBHBIE 00pa30BaTebHBIE IPOrPaMMBL.

ConeprkaHue porpaMMbl 10 (PU3UKe HaNpaBiIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
obywatommxcst 10-11 kmaccoB npu oOydeHun uX ¢HU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTenbHOCTHOrO noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanmsM GI'OC COO k mimaHupyeMbIM
JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKKe YYHTHIBAET HEOOXOIMMOCTH
peanu3anuy  MEXIIPEAMETHBIX CBsi3ed (U3MKM C €CTECTBEHHO-Hay4HBIMM Y4eOHBIMH TIpeaMeTamMu. B Hei
OIPEJICIISIIOTCSl OCHOBHBIE 1ENM M3y4eHWs (M3MKHM Ha YPOBHE CpefHero olmiero oOpa3oBaHus, IUIaHUPYEMBbIE
Ppe3yNbTaThl OCBOECHHS Kypca (PU3UKH: JIMYHOCTHBIE, METANPEAMETHBIE, TPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usnke BKIIIOYALT:

® [UIAHMpYEMBIE Pe3yJbTaThl OCBOSHMS Kypca (M3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE IMpPEAMETHHIC

pe3yNbTaThl MO TOAaM 00Y4eHHS;

e cozepxanue ydyeOHoro npeaMera «Dusnka» 1o rogam o0y4eHHs.

®dusrka kak Hayka o HauOosee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KauecTBE Y4eOHOro npeaMera B
IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIQJ B CHCTEMY 3HaHMH 00 okpyxkatomem mupe. HIKonbHBIN Kypc Qu3ukn —
CHCTEMOOOPAa3yIOIIUl /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY (DPU3MUECKHE 3aKOHBI JISKAT B
OCHOBE TIPOIIECCOB M SIBJICHHUH, HM3y4aeMbIX XUMHeEH, Ouonoruei, ¢uzmdeckod reorpadueii U acTpoOHOMHEH.
Hcrnonp3oBaHKe M aKTHBHOE NMPUMEHEHHE (QU3MUECKUX 3HAHMW ONpeleliseT XapaKkTep U pa3BUTHE PasHOOOpPa3HBIX
TEXHOJIOTHH B chepe SHEPreTHKU, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TOJy4eHHs HOBBIX MAaTEpHaJioB C 3aJaHHBIMHU
CBOMCTBaMU W Apyrux. M3ydeHwe (u3MKKM BHOCHT OCHOBHOW BKJaJ B ()OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00ydJaronuxcs, B (GOpMHUPOBaHNE YMEHHH MPUMEHATh HAyYHBIH METOA MMO3HAHUS IPH BHINOIHEHHH
UMM Y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy Kypca Gu3uKH U YPOBHSA CpelHEro o0Liero o0pa3oBaHuUs MOJIOKEH Psi UIel, KOTOpbIe MOXKHO
paccMaTpuBaTh KaK IPUHIHIIBI €70 TTOCTPOCSHUSL.

Hoes yenocmnocmu. B COOTBETCTBHH C HEW KypC SIBIISETCS JIOTHUECKH 3aBEPIIECHHBIM, OH COAEPKUT
MaTepHal U3 BCEX pa3enoB (H3MKY, BKIIOYAET KaK BOIPOCHI KITACCHYECKOH, TaK U COBPEMEHHOH (DU3HKU.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ Hell marepuan Kypca (HU3MKA OO0bEIMHEH BOKPYr (PHU3MYECKUX
Teopuid. BenymmMm B Kypce siBisieTcss (JOpMHUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH, BELIECTBE
U TIOJIE.

Hoes zymanumapuszayuu. EE peanuzaiys IpeanonaraeT HCIOIb30BAaHHE TI'yMaHHTapHOIO ITOTCHIHAJIA
¢u3nveckol HAyKd, OCMBICIICHME CBS3M pa3BUTHA (U3MKM C pa3BUTHEM OOLIeCTBA, a TaKKe C
MHPOBO33pPEHYECKIMH, HPABCTBEHHBIMH U 9KOJIOTHYECKUMH IPOOJIEMaMH.

Hoess npuxnaonot nanpaenrennocmu. Kypc (u3uMku mpeamonaraer 3HAKOMCTBO C IIUPOKAM KPYroM
TEXHMYECKHUX U TEXHOIOTHYECKHUX MPHUIOKEHUI U3y4EHHBIX TEOPUil U 3aKOHOB.

Hoes oxonocuzayuy peanu3yeTcss MOCPEACTBOM BBEICHMS JJIEMEHTOB COAEPKAHUS, IOCBAIIEHHBIX
9KOJIOTMYECKHM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3sBUTHEM TEXHWKHM M TEXHOJIOTHH, a Tarke
00CyXIeHHUs POoOIIeM PalliOHATFHOT'O IPHUPOIOIIOIB30BAHIS H SKOJIOTMIECKO 0€301acHOCTH.

CTep)KHEBBIMH  3JIEMEHTAMH Kypca (GHM3MKH Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUsS SIBISIOTCS
¢mnueckue Teopun ((HOpMHPOBaHHE NPEICTABICHHH O CTPYKTYpe IOCTPOCHHS (U3MUECKOH TEOpUH, POJH
({yHIaMEHTAJIBHBIX 3aKOHOB W IPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHUIX O NPUPOAE, TPaHHUIaX IPHMEHUMOCTH
TEOpPHH, JJISl ONMCAHUSI €CTECTBEHHO-HAYIHBIX SIBICHUI 1 TIPOIIECCOB).

CucTeMHO-AEATENHHOCTHBIM TTOIX0M B Kypce (pM3MKu peanm3yercs NMpPEeXIe BCEro 3a CUET OpTraHW3aLUH
9KCTIEPUMEHTABHON JeATeNbHOCTH oOydaronmxcs. st 6a30Boro ypoBHS Kypca (H3HKH — 3TO HCIIOIb30BaHHE
CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M J1aOOpAaTOPHBIX paboT, KOTOpBIE B MpOrpaMMe II0
¢u3nke 00BeMUHEHHI B OOMIMH CHFICOK YYEHHYECKMX TPAKTHUECKHX pabor. BrineneHne B yka3aHHOM IIepedHE
71a00paTOpPHBIX PabOT, MPOBOAMMBIX JJISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCA yJaCTHHKaMH 0Opa30BaTEIbHOIO
Tporiecca UCXOAS W3 OCOOCHHOCTEH IUTAaHMPOBAHWS W OCHAIICHMs KaOwHera Qm3uku. Ilpu sToM obecneumBaeTcs
OBJIaJIcHNE OOYYalOIMMMHKCS YMEHUSIMH IIPOBOAWNTH KOCBEHHBIE WM3MEPEHHs, WCCIEeOBaHUS 3aBUCUMOCTEH
(U3MUECKNX BEINYMH U TIOCTAHOBKY OIBITOB T10 MIPOBEPKE MPEIOKCHHBIX THITOTES.



Bosplioe BHUMaHHE YACNAETCS PEIICHHI0 PACUYETHBIX M KAYECTBEHHBIX 3anad. [Ipu 3TOM 1iisl pacyETHBIX
3a1a4 TPHOPUTETOM SIBJISIIOTCS 3aJaddl C SBHO 3aJaHHOM (PU3MYECKOW MOJIENBIO, ITO3BOJISIOIINE TNPUMEHSTh
W3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszena Kypca, TaK M HHTErpUpYs 3HAHUS M3 Pa3HBIX
pasnenoB. [y KaueCTBEHHBIX 3aja4y MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha OOBSICHEHHE MPOTEKAHUS (HH3HMYCCKHX
SIBJICHUH W TIPOILIECCOB B OKPYXKAIOLIEH KU3HH, TpeOyroIre BpIOOpa (GU3MIECKON MOJIEIH JUIs CUTYAIlUH TTPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsamMu ®I'OC COO k MaTepHATLHO-TEXHHYECKOMY OOCCIICUCHUIO YIeOHOTO
nporiecca 0a3oBBI ypOBeHb Kypca (M3MKH Ha YPOBHE CpeIHEro ofmiero oOpa3oBaHHs JODKEH H3YydaThbCsl B
YCIIOBHSAX TPEIMETHOIO KabuHeTa (PM3UKM WM B YCIOBHSX MHTETPUPOBAHHOTO KaOWHETa MPEeJMETOB €CTECTBEHHO-
Hay4HOrO IMKJIa. B kabuHere (pU3MKH JOIKHO OBITH HEOOXOMMMOe TabopaTopHOe 000pYAOBaHUE JUIS BHITOTHEHHS
yKa3aHHBIX B IIPOrpaMMe Mo GHU3MKe yIeHHYECKUX NPaKTHIECKUX padoT U IEMOHCTPAMOHHOE 000pYAOBaHUE.
JeMoHcTpanoHHOe 00opynoBaHHe (OPMHPYETCSl B COOTBETCTBHHM C TIPHHIMIIOM MHHHMAJIBHOMN
JOCTaTOYHOCTH M 00ECIIeUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe 1Mo (GU3MKe KIFOYEBBIX AEMOHCTPALUA
JUISL MCCIIENIOBAaHUS W3y4aeMbIX SIBJIGHMH M IIPOLECCOB, AMITMPHYECKMX U (yHIAMEHTAIbHBIX 3aKOHOB, HX
TEeXHUYECKUX TIPUMECHEHHI.
JlaGopaTopHOoe 00OpymOBaHUE IS YIEHHUYECKUX TPAKTUYECKHX paboT GopMHpYyeTCs B BHIE TEMaTHYECKUX
KOMIUIEKTOB M OOecIieunBaeTcs B pacuére OfHOI0 KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTniyeckue KOMIUIEKTHI
1a00paTopHOro 00OPY/AOBAaHUS JIOJDKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIIONB30BaHMM aHAJIOTOBBIX M
1 (poBBIX TPUOOPOB, & TAKIKE KOMITBIOTEPHBIX W3MEPUTENILHBIX CHCTEM B BHJE IIU(POBBIX JTa00pATOPHIA.
OCHOBHBIMH LETIAMH U3y4eHUs! GU3UKU B 0011eM 00pa30BaHUU SABIISIOTCS:
e (opMHpoBaHME MHTEpPECA M CTPEMIICHUS] 00YYaIOMINXCSl K HAYYHOMY M3Y4YEHUIO MPUPOIBI, Pa3BUTHE X
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE IPEJCTABICHHH O HAYYHOM METOJe IMO3HaHHs M (OPMUPOBAHHE HCCIIEAOBATEIBCKOIO
OTHOILIEHUS K OKPYKAalOIIUM SBJICHUSAM;

e (opMHpOBaHHME Hay4YHOr0O MHPOBO33PEHHUS] KaK pe3yibTara HM3ydeHUs OCHOB CTPOSHHS MAaTephH U
(yHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

e  (QopMmHpoBaHHE yMEHHH OOBACHATH SBICHHA C MWCIONB30BaHMEM (GHM3MUCCKUX 3HAHWM M HayYHBIX
JI0Ka3aTeJbCTB;

e  (QopMHpOBaHHE NPEICTABICHUN O POIH (U3NKHU AT Pa3BUTHUSA IPYIHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOT M.

HocTtikeHne 3THX Leneil oOecrmeuynBaeTcss pelIeHHeM CIeAYIOIMX 3a7ad B IpoLecce M3Y4eHUs Kypca
(U3MKK Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs:

e  npHOOpETeHHE CHCTEeMbI 3HaHUH 00 00muX (PM3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs

MEXaHHUKY, MOJIEKYJLIPHYIO (DH3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (DPM3HKY H DJIEMEHTHI aCTPO(U3HKH;
e  (QopmHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECCKHE 3HAHUS A OOBSICHEHUS (DU3MUYECKHX SBICHHH B
MIPUPOJE U JUIS IPUHATHS IPAKTHYECKUX PEIICHUH B IIOBCETHEBHOM JKU3HU;

®  OCBOGHHME CIIOCOOOB DEIICHUS pa3lM4YHBIX 3aJad C SBHO 3aJaHHOM (DU3MYECKOH MOJesblo, 3ajad,
MOZIPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3JaHIe (PU3NIECKOM MOJIENH, aJeKBaTHOM YCIIOBUSIM 3a/1au;

e [IOHUMaHHE (HU3UYECKUX OCHOB WM MPUHIUIIOB ACHCTBHSA TEXHHMYECKHX YCTPOWCTB W TEXHOJIOIMYECKHX
MIPOLIECCOB, UX BIIMSHHS HA OKPYKAIOLIYIO CPELy;

®  OBJIQJICHUE METOJAMHU CAMOCTOSATENHHOrO IUIAHMPOBAHHS W NMPOBENCHUS (PH3MYECKUX IKCIICPHMEHTOB,

aHaJIN3a U UHTEPIPETaly HH(OpMaLH, ONpeie]IeH s TOCTOBEPHOCTH MOIYYSHHOT'O Pe3y/bTara;

®  CO3/IaHHE YCIOBHM JUIsl pa3BUTHS YMEHUM MPOEKTHO-UCCIIE0BATENBCKOM, TBOPUECKOMN AEATEIBHOCTH.

Ha uszyuenue ¢pusmku (0a30BbIif ypOBEHb) HA YPOBHE CpelHEro o0Iero oopaszoBanus oTBOAUTCS 136 4acos:
B 10 ximacce — 68 gacos (2 gaca B Henenmto), B 11 kimacce — 68 yacoB (2 gaca B HEZIEINO).

[pemnaraemerii B mporpamMme no (U3MKe NEpedyeHb JaOOpaTOPHBIX M INPAKTHYECKHX paboOT sBIiseTcs
PCKOMEH/IOBaHHBIM, Y4YHTENb JeTaeT BHIOOP IpOBEACHHS JabOpAaTOPHBIX pPabOT W ONBITOB C  Y4ETOM
WH/IUBUAYAIBHBIX OCOOCHHOCTEH 00yJatOmIIXCsl.



COJAEPXKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. DnekrponmHamMmnka

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMonmelcTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe mose. BekTop MarHuTHoOH
uHAyKIMY. IlpuHmmn cynepno3uiuu MarHuTHeIX mnoned. JIluHum MarHutHOM wHAyKuuM. KapTuHa nuHUM
MarHUTHOHM WHTYKIWH 0SSl TOCTOSTHHBIX MarHUTOB.

MarsuTHOe nosie NpoBOAHMKA ¢ TOKOM. KapTuHa NMMHUM MHAYKIUM MarHUTHOTO IHOJS JUIMHHOIO MPSMOTo
MIPOBOJHMKA M 3aMKHYTOT'O KOJBIIEBOIO NPOBOAHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. BsaumopeiictBue
MIPOBOTHUKOB C TOKOM.

Cuna Amnepa, € MOAYJb U HallpaBJICHHE.

Cuna JlopeHua, e€ MoAaynb M HampaBieHHue. [[BikeHHe 3apsyKeHHOW YacTHIbl B OJHOPOAHOM MarHUTHOM
nosie. Pabora cuel JlopeHiia.

SIBneHue >neKTpoMarHUTHOW MHAYKUMHU. IToTOK BekTOopa MarHUTHOM MHIYKLIMHU. DJIEKTPOABMXKYINAs cHUia
HMHAYKIMH. 3aKOH 3JeKTpOMarHuTHoi nuaykuun dapases.

BuxpeBoe »nexTpuueckoe Imosie. ONEKTPOABMKYINAs CHIa WHAYKIMHA B TPOBOJHMKE, JABMXKYIIEMCS
MOCTYTIATENIbHO B OJHOPOAHOM MarHUTHOM TIOJIE.

[Ipasuno Jlenna.

WHAyKTUBHOCTD. SIBIICHHE CAMOMHAYKIUHU. DIIEKTPOIBIKYIIAsl CHJIa CAMOMHIYKIIUH.

OHeprust MarHUTHOT'O TTOJISL KaTYIIKH C TOKOM.

DNeKTpOMarHUTHOE TOJIe.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE TPHUMEHEHHE: TIIOCTOSHHBIE MAarHUTHI, 3JIEKTPOMAarHUTHI,
3NEKTPOIBUTATENb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHILl, HHIYKIHOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKIIOHEHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIUHM MarHUTHOTO HOJIS.

B3aumozneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

[HeiictBue cuibl JIopeHLIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 31eKTpOMarHiTHOM MHAYKIUH.

IIpaBuio Jlenua.

3aBUCHMOCTD IEKTPOJBIKYINEH CHIIBI HHAYKIIMN OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O TTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3ydeHne MarHUTHOT O MOJIST KATYIIKK C TOKOM.

HccnenoBanue feiicTBHSA HOCTOSIHHOTO MAarHUTa HAa PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3I€KTPOMAarHUTHON MHAYKIIHU.

Pasgen 5. Koseoanus v BOJIHBI

Tema 1. MexanuuecKkue u 371eKmMpoOMazHumHble KoneoOanus

Komnebarensnas cucrema. CBoOomHBIE MexaHWMUYecKue KoneOanms. [apmonmdeckune konebanus. I[lepwon,
4yacToTa, aMmMIuuTyaa u ¢aza konebanuid. [IpykuHHBIH MasTHUK. MaremaTuueckuii MasTHHK. Y paBHEHHE
rapMOHMYECKUX KonebaHnuil. [IpeBparenue SHEpTUM IPU rapMOHUIECKUX KOITeOaHMX.

KomnebarenbHerit koHTYp. CBOOOIHBIE AJIEKTPOMArHWUTHBIE KOJNEOAaHUS B HICATFHOM KOIEOATEITHbHOM
KOHType. AHAIOTHs MEXIY MEXaHMYECKUMH M DJIEKTPOMAarHUTHBIMU Konebanusmu. @opmyrna Tomcona. 3akon
COXpaHEHHS YHEPTUHU B UICATEHOM KOJIeOaTeTFHOM KOHTYpE.

[IpencraBnenne o 3aTyxalommx KojeOaHWAX. BBIHYXIEHHbIE MeXaHWYecKHe Koiebanus. PesoHaHc.
BrIHYXIeHHBIE JIEKTPOMAarHUTHBIE KOIeOaHMUS.

[lepemennsrii Tok. CHHYCOUIANBHBINA TIEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JEUCTBYIOIIEE 3HAUCHNE CHJIBI TOKA M HATIPSDKCHUSI.

Tpanchopmarop. [IponsBoacTBo, epeaada u MOTPEOICHUE MNEKTPUICCKON SHEPTHH. JKOIOTHICCKUE PUCKI
TIPH TIPOU3BOJICTBE AIIEKTPOdHEpTHH. KylbTypa HCIOTh30BaHNUS STEKTPOIHEPTHH B TIOBCEIHEBHON KU3HU.

TexHUYECKHE YCTPOHCTBA M MPAKTHIECKOE MIPUMEHEHHE: MISKTPUIECKUN 3BOHOK, TeHEpaTop MepEeMEHHOT0
TOKa, IMHAH JIEKTpoIIepe1ad.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoeOaTENEHOM CHCTEMBI (TIPYKUHHBIA WIA MaTEeMaTHIECKIA MasTHHK).



HabGmonenue 3aTyxaromumx KoineOaHui.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHHUI.

HabmroneHue pe3onanca.

CB0OOIHBIE 3JIEKTPOMATHUTHEIE KOJICOaHNsI.

OcuwutorpaMmMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HAaNpsDKEHUS OT BPEMEHH) [UISl AJIEKTPOMArHHTHBIX
KoJieOaHuH.

Pe3onaHc npu nocnenoBaTeIbHOM COEIUHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHAEHCATOPA.

Monens TUHUM IEKTpOoIepenadn.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomut

HccnenoBanre 3aBUCUMOCTH IIEPHO/A MaIIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOIO TOKa B LIEMM M3 IMOCIEJOBATENBHO COSIMHEHHBIX KOHIEHCATOpa, KATyIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 6OTHbL

MexaHnueckue BOJIHBI, YCIOBHUS pacnpocTpaHeHus. Ilepuosa. CKOpocTh pacipoCTpaHEHUs U JJIMHA BOJHBL.
[onepeunsle u nponobHEIE BONHBL. MHTEpdepeHus U qudpakiys MEXaHUUECKUX BOJH.

3Byk. Cxopocth 3ByKa. ['pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJHBL. YCIIOBHS M3JIy4EHHsl JJEKTPOMAarHUTHBIX BONH. B3auMHas opueHTaius
BekTopoB E, B, V B anekrpomarauTHOW BoiiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHWE, MPEJIOMIICHHUE,
nonsipusanyst, Audpakuus, nHTepdepenius. CKopocTh 3JI€KTPOMAarHUTHBIX BOITH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE H OBITY.

IIpuHIUIBI paAuoCBs3U U TeneBuAeHUs. Paguonokarus.

ONeKTpOMarHuTHOE 3arpsi3HEHNE OKPYXKAroIe cpeibl.

TexHuueckue ycTpOWCTBA M IPAKTHUYECKOE INPUMEHEHME: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas
JUAarHOCTHKA B TEXHUKE M MEAUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHA, TeiedoH, CBU-mneus.

Jlemoncmpayuu

OO0pa3oBaHue U PaCcIIPOCTPAHEHHE MTOMEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmomeecs Teno kak ICTOYHHK 3BYKA.

Habnronenue oTpaskeHus ¥ NPEIOMIICHHS MEXaHUYECKHUX BOJH.

HabGmonenue unrepdepeHny u 1uppakiiui MeXaHHYeCKUX BOJIH.

3BYKOBOH pe30HAHC.

HaGmtozienue cBsi3u rpOMKOCTH 3BYKA U BBICOTHI TOHA C aMILUIUTYIOW M 9aCTOTOM KoJieOaHHH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJspHu3aiys, Audpakims,
uHTepd epeHIus.

Tema 3. Onmuka

TI'eomerpuueckas ontuka. IIpsMonuHEHOE pacnpOCTpaHEHUE CBeTa B OJHOpoAHOM cpexe. JIyd caera.
ToyeuHsI HICTOYHHK CBETA.

OrtpakeHue cBeTa. 3aKOHBI OTpaXkeHHs1 cBeta. [locTpoeHne n300paskeHNH B INIOCKOM 3epKae.

[Ipenomnenne cBera. 3akOHBI MpeNOMIICHHS cBeTa. AOCONIOTHBIM IOKaszaTenb mpenomieHus. IlomHoe
BHYTpEHHee oTpaxkeHue. [IpeienbHbIH yrosl IOJIHOr0 BHYTPEHHETO OTPasKeHHU.

Hucnepcus cBera. CloxHbIH cocTaB Oenoro cera. L[er.

Cobuparomiye 1 paccerBaroye JUH3bL. ToHKas nuH3a. POKYCHOE PacCTOSIHUE M ONTHYECKasi CHIa TOHKOH
mua3el.  [locTpoeHne wu300pakeHWH B COOMpAOMMX W paccenBarommx auH3aX. Dopmyma TOHKOH JHH3EL
VYBennueHne, 1aBacMoe JIMH30iA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonHoBas ontrka. Uatepdepenius cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOIIOJCHUSI MAKCHMYMOB U
MHHHUMYMOB B HHTEp()EPEHIIUOHHOH KapTHHE OT IBYX CHH()a3HBIX KOTePEHTHBIX UCTOYHHKOB.

Hudpaxuust ceera. Judpakumonnas pemérka. Y cioBre HAOMIOICHUS TIIABHBIX MAKCUMYMOB ITIPH MaJICHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha JU()PAKINOHHYIO PEHIETKY.

Ilonapuzauus ceera.

TexHudeckue yCTpoiicTBA W NPAKTHIECKOE MNPUMEHEHHE: OYKH, Jyma, (oToammapaT, MPOCKINOHHBIN
anmnapaT, MHKpPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIETKA, TOISIPON.

Lemoncmpayuu

[IpsamonmHeliHOE pacripocTpaHeHNe, OTPAXKEHHUE U MIpeIOMIIeHHE cBeTa. ONTHIecKue MpruoopsI.

ITonHoe BHYTpeHHEE OTpakeHne. MoIeNb CBETOBO/IA.

HUccnenoBanne CBONHCTB H300paKEHUH B THMH3AX.

Mopenu MUKpPOCKOIa, TEIECKOTA.

Habmonenue uarepdepeHnnm caera.

Habmonenue audpakuum cera.

Habmonenue aucnepcnu cBera.

[Nomyuenne criekTpa ¢ TOMOIIBIO MPU3MBI.



[Monmy4yenne criekTpa ¢ TOMOIIBIO TUPPAKITHNOHHOW PEIIETKH.
HabnroneHue monspusamuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi
N3mepenne moka3aTens IpeIOMIICHHS CTEKIIa.
HccnenoBanue CBONUCTB H300paKCHUH B JTHH3AX.
Habnronenue mucriepcuu cBera.

Paznen 6. OcHOBBI crIeNMAJILHON TEOPUU OTHOCUTEIBHOCTH
rpaHI/IHBI NPUMEHHUMOCTHU KJIACCUYECKOH MEXaHHKH. HOCTy.HaTI)I CHeHHaHLHOﬁ TCOPUN OTHOCUTCIBHOCTU:
HWHBAPUAHTHOCTb MOAYJII CKOPOCTHU CBE€TA B BAKYyME€, MPUHIIUIT OTHOCUTCIIBHOCTH OUHIIITEHHA.
OTHOCHTEIBHOCTD OJHOBPEMECHHOCTHU. 3aMeZ[J'IeHI/Ie BPEMCHHU U COKpAIlICHUE TJINHBI.
3Heer$1 1 UMITYJIbC peHHTHBHCTCKOﬁ HYaCTUIbI.
CBs13b MacChI C 3HepFI/IeI71 1 UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTUlbI. 3Hepr1/151 IIOKOs1.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmut KEAHM OGO ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u s3HEpPrun HOTOHA C €ro YaCTOTOH. JHEPTHUs U UMITYIILC OTOHA.

OtkpoiTHe U uccnenoBanue Gorodddekra. Ompitel A. I'. CtoneroBa. 3akonbl Gorodddexra. YpaBHeHUE
OuiHmTeiHa 11 poTodddekta. «KpacHas rpanumna» Gporodddekra.

Hagsnenue ceera. Onbritel I1. H. JIeOenera.

Xumuueckoe AeHCTBHE CBETA.

TexHu4eckue ycTpoiicTBa M IpakTHYeCKoe MpuMeHeHHe: (oTodNeMeHT, (OTOaTYHK, CONHeuHast Oarapes,
CBETOIHO/.

Jlemoncmpayuu

®otoa¢d ekt Ha ycTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHelHero Gpotoaddexra.

Cseroauof.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnenb aroma Tomcona. OmbiTel Pesepdopna no paccesHuio o -yactull. [lnanerapHas mMonenb aToma.
[octynatel bopa. Uznydenue u nornomnienne GOTOHOB MPHU NEPEXO/Ie aTOMA C OJHOTO YPOBHS SHEPTUH Ha JIPYroif.
Bugs! ciektpoB. CrieKTp ypoBHEH 3HEpTuu aToMa BOAOPOa.

Bonnosrlie cBoiicTBa yactui. Bomusl ge bpoitnsa. KopmyckynspHoO-BOIHOBOH Ayaiu3M.

CrHoHTaHHOE U BBIHYKAECHHOE U3TY4CHHUE.

TexHudeckue yCTpoWCTBAa M TNPAKTUYECKOE NPHUMEHEHHE: CIEKTPATbHBIM aHanu3 (CIIEKTPOCKOI), Ja3ep,
KBaHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mopuens omnbiTa Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habnronenue mTuHEHYIaThIX CIIEKTPOB U3ITYIECHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

Habnronenue nuHEHYaTOr0 CieKTpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, IOKa3bIBAIOIIUE CIOKHOCTh CTpPOEHUs sapa. OTKpBITHE paanoakTHBHOCTH. OTBITHI
Pesepdopaa mo ompeneneHno coctaBa paaroaKTUBHOrO m3nmydeHms. CBoiicTBa anbga-, 6eTa-, TaMMa-H3ITyIeHuSI.
BrmsiHMe pagnoakTHBHOCTH Ha JKUBBIC OPTaHU3MBI.

OTkphITHE TIPOTOHA U HelTpoHa. HykmonHas Monens sinpa [eiizenOepra—Banenko. 3apsin supa. MaccoBoe
YyUCIo spa. M30tomnsl.

Anpda-pacran. DNeKTpOHHBIH W MO3UTPOHHEIA OeTa-pacmaj. ['amma-m3imydeHue. 3aKOH PaauoaKTHBHOTO
pacmana.

OHeprust CBs3M HYKJIOHOB B siipe. SnepHble cuibl. Jledext Maccrr sapa.

SnepHble peakuuu. [leneHue u CUHTES saEp.

Anepupnit  peakrop. Tepmosmepsslii cuHTe3. IIpoOmeMBI W TEPCIEKTHBBl SACPHOH SHEPTETHKH.
OKOJOrM4eCcKUe aACIIEKTHI SIEPHON SHEPTETHKH.

OnemeHTapHble 9acTHIBI. OTKPBITHE TO3UTPOHA.

Mertop! HAOIIOAECHNS M PETHCTPALNH HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMoAeHCTBIs. ENMHCTBO hU3HdIecKoi KapTHHBI MHUpa.

TexHUYECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: TO3UMETp, KaMepa BuibcoHa, smepHBIi peakTop,
aToMHas bomoOa.



Jemoncmpayuu

CY€TYNK MOHU3UPYIOIIHUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusm).

Pazgen 8. DiieMeHTBI AaCTPOHOMHUHU M ACTPOGU3NKH

Orarnsl pa3BuTHs actpoHoMuH. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUCHNUE ACTPOHOMHUHU.

Bupn 3Bé3nHoro HeO6a. Co3Besnust, SipKue 3BE3/IbI, IUIAHETHI, HX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connne. Conneynas axTUBHOCTh. Mcrounuk osHeprum ComHuma u 3BE3M. 3BE3ABI, HX OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMma «CIEKTpajibHbIM KJacC — CBETUMOCTbY». 3BE3Ibl TJIaBHOW IOCIEIOBAaTEIBHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY» ISl 3BE3J TJIAaBHOM IIOCIENOBATENbHOCTH. BHyTpeHHee CTpoeHHe 3BE3.
CoBpeMeHHBIE TIPEICTABICHHS O IPOUCXOXKICHUH | 3BOFoIMK CoJHIA U 3BE3]. DTaIlbl )KU3HH 3BE3].

Mneunsnii Ilyte — Hama [Mamaxtuxa. Ilonoxenwe u nBumxenue ConHiua B INamaktuke. TuIbl ranakTuk.
Papnoranaktuky u xBazapsl. UEpHBIE IBIPHI B SIpax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa0O6na. Pas0Oeranne ramaktuk. Teopust bonpmioro B3pwiBa.
PenukToBoe uznyueHue.

MacmrabHast ctpykTypa Beenennoit. Meraranakruka.

Hepeménnbie npo0iemMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGumtonenust HEeBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUH ISl ONpeAeIeH s
TIOJIOXKEHUS] HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3uss CEeBEepHOro MONyIIapus U SIpKUe
3BE31bI.

Habnronenus B teneckon JlyHsl, mianer, Miteunoro [Tyru.

Oo6o0maroniee NOBTOpeHNe

Ponb ¢U3MKM M acTpOHOMHUHM B IKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAILHOM W 3THYECKOH cdepax
JIeATENIbHOCTH YeNIOBEKa, POjb M MeCTO (DM3UKM M aCTPOHOMHH B COBPEMEHHOW HAay4yHOW KapTHHE MHpPA, POIb
¢dusnueckoii Teopuu B GOPMHUPOBAHUH PEICTABICHUH O (PUIUUECKOM KapTHHE MHPA, MECTO (PU3UUECKOM KapTHHBI
MHpa B 00IIEM PsLy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTaBICHUH O IPUpPOE.

MesknpeaMeTHbIE CBSI3H

Uzydyenue kypca ¢usumku GazoBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C Y4ETOM COJEpIKATENBbHBIX
MEXIPEAMETHBIX CBA3EH C KypcaMy MaTeMaTHKH, OUOJIIOTUH, XUMHH, Teorpai U TEXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBA3aHHbIE C W3y4EHHEM METO/0B HAYYHOTO IO3HAHUS: SBICHUE, HAyIHBIN
¢axr, rumoresa, (pu3MUecKas BENUYMHA, 3aKOH, TEOpHs, HAOJIIOACHHE, HKCIEPHMEHT, MOJIENUPOBAHHE, MOIEINb,
H3MEpEHue.

Mamemamuxa: pelieHHe CUCTEMBl YpaBHEHUH, TPUTOHOMETpHYECKHEe (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOKCHUE
BEKTOPOB, NPOU3BOAHBIC JJIEMEHTapHbIX (YHKIMH, MPU3HAKA MOJOOUS TPEyroJbHUKOB, ONpPEAENICHUE IUIOLIANH
wiockux (Guryp u oobéma Te.

buonoeusa: snexTpudeckue SBIEHHS B KHMBOM IpUpOAE, KojeOaTeldbHBIC NBIKEHHS B XKHBOH IHPHUPOZE,
OIITHYECKHUE SIBJICHUS B XKHUBOH IPUPOE, IEHCTBUE paAualii Ha )KUBbIE OPraHM3MbI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAIMIECKAsi CTPYKTYpa TBEPABIX Tell, MEXaHU3MbI 00pa30BaHU
KPUCTAJNIMYECKON PEIIETKH, CIEKTPaIbHbINA aHAJIN3.

leocpaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3QJISKH MarHUTHBIX PyH, (OTOChEMKa 3eMHOW IOBEPXHOCTH,
MIPE/ICKA3aHHUE 3EMIICTPSICCHUH.

Texnonozusa: NAHUW BJIEKTpoOIEpenad, IeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABHIraTellb, WHIYKIIMOHHAS
medb, pagap, paIuonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-Tieus, MpOEKIIMOHHEIN ammapaT, BOJIOKOHHAS
OIITHKA, COTHEYHAas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO ®U3ZUKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeaMera «Pu3nka» Ha ypOBHE CpelHEro odmiero oodpa3zoBaHus (0a30BBI ypOBEHB)
JIOJDKHO OOECIICUUTh JOCTIKCHUE CICAYIOUIMX JTHYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeNbHBIX
pE3yabTaToB.

JJMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI ydeOHoro mpenmera «®dusmka» MOMKHBI OTpaXKaTb TOTOBHOCTh M
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITUCH JTHYHOCTH, CHCTEMOU
LIEHHOCTHBIX OPHEHTALINH, MMO3UTHBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOMINX TPaJUIHUOHHBIM IIEHHOCTSIM
poccuiickoro oOIIecTBa, pacIIMpPEHHE XU3HEHHOTO OIbITa M OIBITa JEATEIHbHOCTH B IIPOLECCE peallu3aluu
OCHOBHBIX HalpaBJIeHUHN BOCIIUTATEIbHOM NESTEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpasaaHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK OOYYArOIIerocss Kak aKTHBHOIO M OTBETCTBEHHOIO 4JICHA
poccuiicKoro ooIIecTBa;

NPUHATHE TPAJUIMOHHBIX O0IIEYEIOBEYECKIX I'yMAaHUCTHIECKUX M JIEMOKPATHUECKHX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B HMHTEpPECAaX TPaKJAAHCKOTO OOIIECTBAa, y4acTBOBATH B
caMOyTpaBlIeHUH B 00pa30BaTeNbHOM OpraHu3aliy;

yMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMU WHCTHUTYTaMH B COOTBETCTBHM C HMX OQYHKIMAMH U
Ha3HauYCHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM JESTEIbHOCTH;

2) maTpUOTHYECKOr0 BOCIUTAHUS

c(OpMHUPOBAHHOCTH POCCUHCKOMN IPakJaHCKOW HICHTHYHOCTH, IAaTPHOTU3MA,;

HEHHOCTHOC OTHOWICHUE K TOCYAapCTBEHHLBIM CHUMBOJIaAM, JOCTHXKCHHUSIM pOCCHﬁCKHX y‘{éHI)IX B O6J'IaCTI/I
(U3MKH U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOr0 BOCIIUTAHMSI:

copMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOrO TIOBEICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYalMIO M IPHHUMAaThb OCO3HAHHBIE DELICHHS, OPHEHTHPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE B AEATEIILHOCTH Y4EHOIO;

OCO3HaHME JIMYHOT' O BKJIa/1a B IOCTPOEHUE YCTOHIUBOrO OYIyIIEero;

4) 3cTeTHYECKOro BOCIIUTAHMSI

JCTETHYECKOE OTHOIICHHWE K MHpY, BKIIOYas 3CTETUKY HAay4HOrO TBOPYECTBA, NMPUCYIIEro (HM3MYECKOH
HayKe;

5) TpynoBOro BocnuTaHus:

HHTEpeC K pa3nuyuHbIM cepam MpodecCHOHATBHON ASATENBPHOCTH, B TOM YHCJIE CBS3aHHBIM C (DU3HKOH H
TEeXHUKOH, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOpP Oyaymieil mpodeccMn M peaau3oBHIBaTH COOCTBEHHBIE
JKU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JacTH (DU3UKHM HA TPOTSDKEHUHU BCEi
JKU3HH;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh HKOJIOTHYECKOM KYIBTYPBI, OCO3HAaHHE TIJI00ATBHOTO XapakTepa 3KOIOTMYECKUX
mpobiem;

IJIAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUM B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS LieJIed yCTOMYHUBOIO
Pa3BUTHS YEIIOBEYECTBA;

pacIupeHHe OmbITa AEATENBHOCTH 3KOJIOIMYECKOM HANpaBIEHHOCTH HAa OCHOBE HMEIOINUXCSA 3HAHUM 110
¢busmke;

7) HeHHOCTH HAYYHOIO MO3HAHUS:

c(OpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (PU3NIECKOH
HayKU;

OCO3HaHME IIEHHOCTH HAYYHOHW AEATENbHOCTH, TOTOBHOCTH B MPOIECCE M3YYEHUS (PU3MKH OCYIIECTBISTH
IIPOEKTHYIO U UCCIIEAOBATENLCKYIO AEATENBHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHUBEPCAJIbHBbIC y4eOHbIe AeiiCTBUS

Ba3zoBble oruyeckue AeiicTeus:
CaMOCTOSITENHHO (POPMYITUPOBATH U aKTYaIM3UPOBATh IPOOIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;
OIIPENIEIIATh LIENH AESITEIbHOCTH, 3a4aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;



BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEU NS B PACCMATPUBAEMBIX (PU3NUECKHX SBIICHUSX;

pa3pabaTelBaTh IUIAH pEHIEHHWs NpoOJeMbl C y4ETOM aHajiM3a HWMEIOIIMXCS MaTepHajbHBIX H
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YAbTATOB LENSM, OLEHUBATh PHUCKU
MOCTIECTBUN AEATEIBHOCTY;

KOOPJIMHUPOBAaTh W BHINOJHATH PabOTy B YCIOBHSAX pPEANTBHOTO, BUPTYaJBHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICICTBHS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE TIPH PELICHUH )KU3HEHHBIX ITPOOIIEM.

Ba3zoBble ncciieoBaTeIbCKAE JeCTBHS

BJIQJIETh HAYYHOW TEPMUHOJIOTUEH, KITFOYUEBBIMH MOHATUSIMH U METOIaMH (PU3NUECKOM HAYKH;

BJIAJIETh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENILCKOH W TPOEKTHOW [eITeNbHOCTH B 00JacTH  (DH3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4d (PU3NUECKOTO CONlepIKaHus,
MIPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHHUS;

BJIAJIETh BUJAMHU JEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HaHHS, €0 WHTEPHPETALUH, NPeoOpa3oBaHUI0 U
MIPUMEHEHHIO B Pa3UYHBIX Y4eOHBIX CHUTyalusiX, B TOM YHCIIE MPU CO3JAHWM Y4eOHBIX TMPOEKTOB B 00JIACTH
bu3nKH;

BBISIBJIATh NTPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJH3UpPOBaTh 3a7ady, BBIIBUTATh I'MIIOTE3Y €€ pelleHus,
HAXOJIUTh apryMEHTHI AJIs I0Ka3aTeabCTBA CBOUX YTBEPKICHMH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEILICHMUS;

aHAJIM3MPOBaTh TMOJYYEHHBIE B XOJA€ PpEIHICHUS 3aJauydl pe3yabTaThl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIUpPOBATH COOCTBEHHBIE 3aJlaud B 00pa3oBaTEIbHOW JESTENBHOCTH, B TOM YHCIE TNpPHU
U3y4eHUH (HU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHHBATh IPUOOPETEHHBIHN OIbIT;

YMETHh NEPEHOCUTL 3HAHUS T10 (bI/ISHKC B IIPAKTUYICCKYIO O6J'I8.CTI) KUBHCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTel;

BbIABUTATb HOBBIC UACHU, TPEAJIAaraTh OPUTHHAIBHBIC TOAXO0/Abl U PEHICHUSA;

CTaBUThb l'lpO6.]'IeMbI U 3a1a44, JOIYCKaroIUe aJIbTCPHATHUBHBIC PCIICHU .

PaGora ¢ undopmanmeii:

BIIaJETh HABBIKAMM IONydeHUs HMH(OpMarmy (U3NUECKOTO CONEp)KAaHHS M3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOATENBHO OCYLIECTBIIATh MOMCK, aHAIM3, CHCTEMAaTH3alMI0 W HMHTEPIPETalio MHPOPMALMK Pa3IHYHBIX
BUJIOB 1 (H)OPM IIPEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTH HH()OPMALIUH;

HCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUHM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OpPraHU3alMOHHBIX 3a/ay C COOMOAeHNEM TpeOOoBaHHIl SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH,
THTHEHBI, pECYpcocOepex et s, IPAaBOBBIX M 3THYECKHX HOPM, HOPpM HH(OPMAaIMOHHON 6e30acHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOr0 COAEPKAHMS B Pa3INUHbIX (hopMaTax ¢ y46TOM Ha3HAUYSHUs HHGOpMAIUH U
LeJIeBOH ayUTOPHUH, BEIOMpas ONTHMAIIBHYIO (GOPMY NPEICTABICHUS U BU3yaIH3aLliH.

KoMMyHHKATHBHBIC YHHBepcATbHbIe YueOHbIC NelicTBHS:

OCYILIECTBIIATE OOIIEHNE Ha YpOoKaxX (PM3UKU U BO BHEYPOUHOI AESTEIBHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTyaluil U cMsrdaTh KOHQIUKTHL;

Ppa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCITIOIB30BAHHEM SI3BIKOBBIX CPEIICTB;

MIOHMMATh U MCHOJIB30BATh MIPEUMYILECTBA KOMaHJHOW ¥ HHANBUIyaIbHON paboTHI;

BEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX NEHCTBUI C Yy4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)JIOT0 WICHA KONJIEKTUBA,;

NIPUHUMATh IIEJTM COBMECTHOM JIEATENbHOCTH, OpPIaHW30BBIBATh M KOOPIWHMPOBATH JEHCTBHA IO €&
JOCTIDKEHHIO: COCTaBIATh IDIAH [EHCTBHUI, paclpeneNsiTb pOlNd ¢ yIETOM MHEHHH YYacTHHKOB, OOCYKIAaTb
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4deCTBO CBOET0 BKJIAJAa W KaKIOr0 YYacTHHKAa KOMaHABl B OOIIMHA pe3ynpTaT Mo
pa3paboOTaHHBEIM KPUTEPHUSIM;

MpeAsaraTb HOBBIE NPOEKTHI, OLECHUBATh HIEH C TO3HIMM HOBU3HBI, OPHIMHAIBHOCTH, MPAaKTHIECKON
3HAYNMOCTH;

OCYIIECTBIISTH MIO3UTUBHOE CTPATETUYECKOE MOBEICHHUE B PA3IUYHBIX CHUTYAINAX, POSBIATH TBOPUECTBO U
BOOOpaxkeHHe, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIe AeiiCTBUS
CamoopraHu3anus:
CaMOCTOSITETIHHO OCYIIECTBIISATh ITO3HABATEIBHYIO JAEITEIBHOCTh B 00MacTH (HM3MKH U acCTPOHOMHH,
BBISIBIISITH IPOOJIEMBI, CTAaBUTD B ()OPMYIHPOBAThH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSTEIIPHO COCTaBISITh IUIAH PEIICHHS PACYETHBIX W KAYECTBCHHBIX 3a/1a4, IUIaH BBIOJIHCHHUS
MPaKTHYECKOW pabOThI ¢ YU4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHHH;

JIaBaTh OLICHKY HOBBIM CHTYaIIUsIM;

pacIMpsITh paMKH y4eOHOT O MPeMeTa Ha OCHOBE JIMYHBIX TPEAMOYTCHUIA;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILCHHE;

OLICHMBATh IPHOOPETEHHBII OITBIT;

CIIOCOOCTBOBATH (POPMUPOBAHHUIO M MPOSIBICHUIO YUK B 00JIACTH (PU3UKH, TIOCTOSIHHO TTOBBIIIATH CBOM
00pa3oBaTeNbHBIA U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CHTYaIlMsIM, BHOCHTh KOPPEKTHBBI B JIEATEIBbHOCTb, OICHHUBATH COOTBETCTBHUE
PE3yNbTAaTOB LETSM;

BJI4JICTh HABBIKAMH MMO3HABATEIBHOH PEIICKCHH KaK OCO3HAHMS COBEPIIIAEMbIX JCHCTBUI U MBICIHTENbHBIX
MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHHI;

HCIIONB30BaTh PUEMBI PeIICKCHH JUTS OLICHKH CUTYaIlHH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEUICHHUS [0 X CHIKEHUIO;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPH aHAITH3E PE3YIIbTATOB JeATEILHOCTH;

OpPUHUMATh ce0s1, TOHUMAsi CBOU HETOCTATKH M JOCTOMHCTBA,;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPH aHAITH3E PE3yIIbTATOB JeATEIbHOCTH;

NpH3HABATH CBOE MPABO U MPABO JPYrUX Ha OIIHOKH.

B npoiiecce TOCTHXEHHUS TAYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOrPaMMBbI 1O (DH3HKE TSl YPOBHS CPEIHETO
obmiero o0pa3oBaHMsl Yy OOYYArONIMXCSl COBEPILIEHCTBYETCS SMOLMOHAJIBHBIM WHTEIJIEKT, IPEATIONararonui
¢(hOPMHPOBAHHOCTE:

CaMOCO3HAHMs, BKIIIOYAIOUIETO CHOCOOHOCTh IOHMMaTh CBOE OSMOIMOHAIBHOE COCTOSHUE, BUJIETh
HaIpaBJIeHUsI Pa3BUTHSI COOCTBEHHOI AMOIIMOHAIBHOMN c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpETYIUPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHAMATh OTBETCTBEHHOCTh 3a CBOE
IOBCIICHUC, CHOCO6HOCTB aJlalTUPOBATECA K OMOIMOHAJIBHBIM M3MEHCHUAM U TIPOSABJIATH FI/I6KOCTI), 6LITI)
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTpeMJICHHE K JOCTIDKCHHIO LMW M YCIeXy, ONTHUMHU3M,
WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOA U3 CBOMX BO3MOXHOCTEIT;

SMIIATUH, BKIIOYAIONMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAJIBHOE COCTOSIHHE IPYIuX, YYWUTHIBATh €ro Mpu
OCYIIECTBIICHUH OOLIEHHs, CIOCOOHOCTh K COYYBCTBHIO M COIIEPEKUBAHMIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTb BBICTpaMBaTh OTHOLICHHS C APYTUMHU JIIOABMH,
3a00THTHCS, POSIBIISITh MHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 11 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHA:

JEMOHCTPHPOBATH Ha MPUMEpax poiib U MecTo (GU3MKK B (POPMHUPOBAHMH COBPEMEHHOW HAay4HOH KapTHHBI
MHpa, B Pa3BUTHHA COBPEMEHHON TEXHHKH M TEXHOJIOTMM, B MPAKTUYECKOW NEATEIIBHOCTH JIOACH, LEIOCTHOCTh U
eIMHCTBO (PM3NYECKON KaPTUHBI MHPA;

YUUTBIBATh TPAHUIIBI IIPIMEHEHHS U3YUCHHBIX (PU3NYECKUX MOAENEH: TOUCUHBIN 3IEKTPUIECKUN 3apsif, Tyd
CBETa, TOYEYHBIII MCTOYHHK CBETa, AAEpHAs MOJENb aToMa, HyKJIOHHAs MOJEIb aTOMHOIO SiApa TPH PEIICHUH
¢busnuecKkux 3a1ay;

pacno3HaBaTh (U3NUYECKHUE SBICHUA (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB IEKTPOAMHAMHUKH H
KBAaHTOBOH (DM3HKH: dIIEKTpUUECKasi IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE ACHCTBUS TOKa,
B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHASI MHAYKIMSA, IEWCTBHE MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM H
JBIDKYIIUICSA 3apsf, OJJIEKTPOMAarHWTHbIE KojeOaHWsA ¥ BOJHBI, MNPSMOIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHE, TpeloMIIeHHe, UWHTephepeHys, Anppakous ¥ [ONApH3alUs CBETa, IWCIEPCHs  CBETa,
¢doroanexrpudeckuii dpdexr (PoTorddeKT), cBeToBOE IaBIICHHE, BOZHUKHOBEHHE JIMHEHYATOrO CHEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHASI M HCKYCCTBEHHAS PaINOAaKTHBHOCTH;

OMHCHIBATh M3YYCHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUYECKHE, MAarHUTHbBIC, ONTHYECKHE, DIEKTPUIECKYIO
MIPOBOAMMOCTh PA3JIUYHBIX CPEN) M IEKTPOMArHUTHBIE SBJICHHS (IPOIECCHI), UCTIONb3Yys (HPM3NUECKNE BEITMIMHBL:
IEKTPUUYECKUN 3apsA, CHIa TOKa, OSJIEKTPUYECKOE HAMPSKECHHE, 3JEKTPUYECKOE CONPOTHBICHHE, Pa3sHOCTh
TIOTEHINAJIOB, 3JIEKTPOJBIDKYINAs CHila, paboTa TOKa, MHIYKIMS MarHUTHOTO Ions, cuina Amrepa, cuia Jloperia,
WHyKTUBHOCTh KATYIIKH, SHEPTUsl JJIEKTPHYECKOrO0 M MAarHUTHOTO TIOJIeH, TEpHOA M YacToTa KoieOaHuid B
KoneOaTelnbHOM KOHTYpPE, 3aps] M CHia TOKa B IIPOIECCe TapMOHMYECKHX JJIEKTPOMAarHWTHBIX KoJjeOaHui,
(OKyCHOE PACCTOSIHME M ONTHYECKasl CHWiIa JIMH3BL, TPH ONMHCAHMM IPABWIBHO TPAKTOBAaTh (PU3MYECKHHA CMBICI
WCTIONIB3yEMBIX BEIWYHH, MX 0003HAUCHMS W €AMHHIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE JaHHYIO (PU3UUECKYIO
BEIMYMHY C APYTUMH BEINYNHAMUY;



OITUCHIBATh W3YYCHHBIC KBAHTOBEHIC SBJICHUS W TIPOIECCHI, WCIONB3Yys (PU3MYCCKHe BETUYUHBL CKOPOCTH
AJIEKTPOMATHUTHBIX BOJH, JITMHA BOJIHBI M YacTOTa CBETAa, JHEPTHS M MMIYIbC (OTOHA, MMEPUO] MOTypaclania,
SHEPTUs CBSA3HM aTOMHBIX sIJIEp, TIPU OIMUCAHUH MPABIIIEHO TPAKTOBATH (PH3MUCCKUI CMBICI UCTIOE3YEMBIX BEITHUNH,
X 0003HAYCHWS W CIUHUIIGI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEITHUHUHY C IPYTHMHU
BEJIMYNHAMU, BEIYUCIIATEH 3HAYCHHE (DU3UIECKON BETHUHMHBL,

AHAIM3UPOBATh (PM3MYCCKUE TPOIECCHl U SBJICHUS, UCHONB3ysd (QU3NICCKHE 3aKOHBI M MPHHITUMEBI: 3aKOH
Owma, 3aKOHBI IOCJTEIOBATEIEHOTO W TMAapajUIeIbHOTO COCAMHEHUS MPOBOTHHUKOB, 3aKoH Jlxoyns—JIeHIa, 3akoH
AJICKTPOMATrHUTHOW WHIYKIIMU, 3aKOH TPSMOJHMHCHHOTO pPACIpOCTPAHEHHS CBETa, 3aKOHBI OTPaKCHHS CBETa,
3aKOHBI TIPEIIOMJICHUS CBETAa, ypaBHEHHE OJWHINTEeHHA s (oTod(hdeKkTa, 3aKOH COXPAHCHHS DHEPTUM, 3aKOH
COXpaHCHHS HUMITYJIbCA, 3aKOH COXPAHCHHUS OJIICKTPUYECCKOTO 3apsja, 3aKOH COXPaHCHHsS MAacCOBOI'O YHCIA,
mocTynaThl bopa, 3aKOH paaHoOaKTHBHOTO pacmlana, IMPH 3TOM Pa3lindaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BHIPAKCHUE U YCIOBHSI (TPaHHMIIBI, 00JIACTH ) IPUMEHHMOCTH;

OIIPEIICNIATh HAINIPABIICHUE BEKTOpAa WHIYKIIMA MArHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHUIBI AMIiepa U
cuibl JlopeHiia;

CTPOUTH U ONMHUCHIBATH U300paXKCHUE, CO3/1aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOW JIMH30M;

BBIMOJTHATD JKCIIEPUMEHTHI 0 HCCICIOBAHUIO (PH3MUCCKUX SIBJICHHH M TIPOIECCOB C HKCIOIB30BAHUECM
MPSIMBIX W KOCBCHHBIX WM3MEpPEHHMH: TpuU 3ToM (OPMYIHPOBATH MPOOJeMy/3aady W TUIOTE3y Yy4eOHOro
9KCIEPUMEHTA, COOMPAaTh YCTAaHOBKY W3 TPEIIOKEHHOrO0 O0OpYIOBaHWSA, MPOBOIAWTH OMBIT M (OPMYIHUPOBATH
BBIBOJIBI;

OCYIIECTBIIATh MPSAMBIC U KOCBCHHBIC H3MEPEHUS (PH3MUECKUX BEITUYMH, IIPU 3TOM BBIOUPATH ONTHMAJIbHBIN
croco0 U3MEpPEHHS U MCIIOIh30BaTh U3BECTHBIC METOBI OICHKH MMOrPEITHOCTEH H3MEPCHHUIA;

ucciaeaoBarb 3aBUCHUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIMYUH C HCIIOJB30BAHHUEM TIPAMBIX HSMepeHHﬁ: Ipyu 5TOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYHH B BHIIEC
Ta6J'II/IIl n T’pa(bI/IKOB, Je€JIaTh BBIBOJBI I10 pesyanaTaM HUCCIICOOBAHUA,

coOmronaTh mpaBwiia Oe30MacHOro TpyAa NpPU MPOBEACHUU HCCIEAOBAHMM B paMKax y4eOHOro
9KCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENLCKON M TMPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHHEM HW3MEPHUTEIbHBIX
YCTPOWCTB U J1aOOPaTOPHOTo 000PYIOBAHHMS;

pewmiath pacuéTHble 3a7la4d C SBHO 33JaHHOW (DU3NUECKON MOJENbIO, UCIONb3ys (U3UUECKHE 3aKOHBI W
MIPUHLMIIBI, HA OCHOBE aHAJIN3a YCIJIOBUS 33/1a4M BbIOMPATh (PM3MYECKYIO MOJICIb, BBIIEIATD (PU3NUECKHE BETUUUHBI
U GopMyIbl, HEOOXOUMBIE [UIs €€ pelIeH s, IPOBOJUTH PACUETHI U OLICHUBATH PEAIIbHOCTD OJYYEHHOTO 3HAYCHUSI
(bu3MUECKOli BETUUNHBI,

pelarh KauyeCTBEHHbIC 3aJ[aYi: BBICTPAMBAThH JIOTMUECKH HENMPOTHBOPEUUBYIO HEMOYKY PACCYKACHHH C
OITOpOH Ha M3Yy4YEHHBIC 3aKOHbBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SBICHHUS;

UCTIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3aJad COBpEMEHHbICe WH()OPMAIMOHHBIC TEXHOJIOTHH JJIsl ITOUCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALIMU U MPEACTABICHHs YIeOHOH 1 HAyYHO-NIONYJISIPHON HHPOPMAIHK, TIONyIeHHOMN
U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH TIONy4aeM Y0 HH(POPMAIHIO;

OOBSCHATh TPUHIIUIBI JCHCTBUS MAaIllMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, pa3inyaTh YCIIOBUS UX
0€30IacHOr0 UCTIONIb30BaHUS B TIOBCEHEBHOM KHU3HHU;

MPUBOANUTH TPUMEPHl BKJIAJIA POCCHHCKMX U 3apyOCKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKd, B
00BSCHEHHUE MPOLIECCOB OKPYKAIOIMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOT U,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B IMOBCEJHEBHOM )KU3HU Ui 00ecredeHus: 6e30MacHOCTH
npu O00paleHnd ¢ MPUOOPaMU M TEXHUYSCKUMH YCTPOWCTBAMHM, JIUIsl COXPAHEHHS 3[I0POBbSI U COOIIOICHHUS HOPM
9KOJIOTMYECKOr0 TMIOBEJICHUSI B OKPYKAIOIIEH cpeie;

paborath B TpymIe C BBHIIOIHEHUEM pPA3UYHBIX COIMAIBHBIX POJIeH, MJIaHUPOBaTh PabOTy TPYIIIIH,
palMOHATIBHO PACHPENeNsTh 00S3aHHOCTH M TUIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX CUTYALUSIX, aICKBATHO
OLICHUBATh BKJIAJl KQKIOTO M3 YUYACTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM IPOOIEMBL.
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29 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [IOK
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Paznea 4. KBAHTOBAS ®PU3UKA
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 bubmmotexa [JOK
' eMe OBOH O https://m.edsoo.ru/7f41c97c
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b K
4.3 ATOMHOE SApO 5 nommorexa O

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



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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 brbmorexa HOK
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KoanuecTBo 4acoB

IIpa
KonT P Jara
Ne KT syven Aara DJieKTpOHHBIE UG POBBIE
/' Tema ypoka poJib ecKH Y (akTHYEeCKOr 5 P P
n/n Bcero HbIE . usl 1o P — o0pa3oBaTeJibHbIE PECYPCHI
padoT TIaHY
pado
bl
ThI
ITocTostHHBIE MATHUTHI M UX B3aWMOJICCTBUE.
1 Ma oe noite. Bektop ma (f[“ 1 bubmiorexa LIOK
THUTHOE T10j1e. BEKTOp MarHUTHOM MHIYKIIHH.
N P Ve https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW WHIYKI[UH

9 MarauTtHoe 01 TPOBOAHMKA ¢ TOKOM. OTIBIT 1 bubmmoreka LIOK
Opcrena. BsanmoeicTBIE TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGoparopnas padora Nel «/3yueHre MarHUTHOTO 1 1 bubmoreka [IOK
TOJISL KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
[eiicTBME MarHUTHOIO NOJISL HA ITPOBOAHUK C TOKOM.

4 Cuna Awmriepa. JlabopaTtopHas padora Ne2 1 1 bubmmoreka [IOK
«HccnenoBanue ASHCTBUS MMOCTOSIHHOIO MArHUTA Ha https://m.edsoo.ru/ff0c9acO
pPaMKy ¢ TOKOMY

efiCTBHE MarHUTHOTO TIOJISI Ha IBUXK cst

5 A C 1 A yulI)ng 1 bubmmoreka LJOK

3apsoxeHHyro yactuily. Cuna Jlopenna. Pabora crutsr

P Y10 uy pert https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHas HHAyKIus. [ToTok BekTopa

6 MarauTHOW nHAYKIuU. DJC naayKInn. 3akoH 1
3JIEKTPOMAarHuTHOU HHIyKuuu Papaes

7 Jlaboparopnas padora Ne 3 «MccnenoBanue siBIeHUs 1 1 bubmmorexa LJOK
AIIEKTPOMATHUTHOM WHTYKIHHY https://m.edsoo.ru/ff0cal50
NunyktuBHOCTE. SIBNeHne camonaaykuuu. DJ1C

A Y A bubmmoreka LIOK

8 CaMOWHAYKIIUU. DHEPTUS MATHUTHOTO TIOJIST KATYIIKH C 1

TOKOM. BHCKTpOMaFHI/ITHOG IoJIe

https://m.edsoo.ru/ff0ca600
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Texunueckue YCTpOﬁCTBa " UX IIPUMCHCHUC!
MOCTOSAHHBIC MAIrHUTHI, 3JICKTPOMArHUThI,

9
3JIEKTPOIBUTATENTh, YCKOPUTETH 3JIEMEHTAPHBIX
YaCTHl, MHAYKIIMOHHA I1CYb
10 Oo6o0marormii ypok «MarHuTHoOe Toie. bubmuoreka IJOK
DeKTpOMarHuTHAS HHIYKITHSD https://m.edsoo.ru/ff0cab82
1 Kontponbshas padora Ne 1 o Teme «MarautHoe morie. bubmoreka LJOK
DeKTpOMarHUTHAS HHIYKITHSD https://m.edsoo.ru/ff0cad58
CB00O/IHBIC MEXaHMYUECKUE KOJIeOaHusI.
12 lapmonnueckue koneda YpaBHeHue bubmorexa LIOK
MOHHNY 51 J1 HU4. BHCHU
P N P https://m.edsoo.ru/ff0caf06
rapMoHn4ecKnx konebanuii. [IpeBpamenue snepruu
JlaGoparopHas pabora Ned «lccnenopanue
13 3aBHCHMOCTH TIEpHOJIa MANBIX KOJIeOaHUI Tpy3a Ha
HUTH OT JAJIMHBI HUTH U MAaCChI I'py3a»
KonebaTenpubiit KOHTYp. CBOOOIHBIC
AJICKTPOMAarHUTHBIC KOJIeOaHUsI B MICaTbHOM bubmmoreka [IOK
14
KoIeOaTeTbHOM KOHTYPE. AHATIOTHS MEXITY https://m.edsoo.ru/ffOch820
MEXaHMYECKHMU U JIEKTPOMArHUTHBIMH KOJIEOAHUSMH
15 ®opmyna Tomcona. 3aKoH COXpaHEHUS SHEPTHH B bubmmoreka [IOK
UIeaTbHOM KOJIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[pencrarienue o 3aTyXarOMUX KOJICOAHUSIX.
16 Bp e © Mexa yx eckue koneba Pe3onanc bubmmorexa LIOK
BIHY)KJICHHBIC MEXaHUYECKHE KoJleOaHusl. HAHC.
T https://m.edsoo.ru/ff0cbb86
BBIHYKICHHBIC 3JIEKTPOMArHUTHBIC KOJIeOaHMsI
ITepemenHbIM TOK. CUHYCOUIATIbHBIA IEPEMEHHBIH TOK.
17 M p Y At p Bbubnuoreka IJOK
OIITHOCTDH MEPEMEHHOT0 TOKa. AMILUTUTYHOE U
. p y https://m.edsoo.ru/ffOchd34
JICWCTBYIOIICE 3HAUCHHE CUJIBI TOKA M HAMPSKCHHUS
18 Tpaucdopmatop. [IponsBoacTBo, nepeaaya u
MOTPeOJICHHE dIISKTPHUCCKON SHEPTHH
VY CTpoHCTBO M MPAKTUUECKOE MPUMEHCHHE
P p p bubmmoreka LIOK
19 JJEKTPUYECKOro 3BOHKA, TEHEPATOpa MEPEMEHHOTO

TOKa, JIMHUN QJICKTpOoIIepecaa1

https://m.edsoo.ru/ff0cc324
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DKOIOru4YecKue PUCKHU IIpHU TPOU3BOACTBE

20 aneKTposHeprun. KyiapTypa Hcnonb30BaHus
3JIEKTPOIHEPTUH B TOBCEHEBHOU KU3HU
MexaHHYeCKHE BOJIHBI, YCIOBHSI PACIIPOCTPAHEHHUSI.
21 [epuon. CxopocTthb paCH};OCTpaHEHH}IpI/I ILJIII)/IHa BOJIHBI. bubamorexa LIOK
https://m.edsoo.ru/ff0cca54
Honepequle 1 IPpOAOJIbHBIC BOJIHBI
29 3ByK. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricora bubmuoreka IJOK
ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMATHUTHEIE BOJTHBI, UX CBOWCTBA M CKOPOCTb. bubnuoreka IJOK
23
[Ikasna 31eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUMIIEI paguoCBsI3U U TeNeBUIeHUS. Pa3BuTe
cpenctB cBs3u. Paguonokaius
bu6mmoreka IJOK
25 KontponbsHas pabora Ne2 «KoseOaHust 1 BOJTHBDY https://m.edsoo.ru/FOCCHf8
[IpsiMonuHENHOE pacpocTpaHEHUE CBETa B
26 olfHopoz[Hoﬁ cpe;[I::. T(?qeqflzmﬁ HCTOYHUK cBera. Jlyu bubmuorexa LIOK
https://m.edsoo.ru/ff0cd350
cBera
97 OTpaskeHHE cBeTa. 3aKOHBI OTPAKECHUS CBETA. bubmoreka [IOK
ITocTpoenne n300paKeHUK B IIOCKOM 3€pKaile https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenne cBeta. [lomHOE BHyTpEeHHEE OTpasKEHUE. bubmoreka [IOK
[MpenenbHBIM yroll MOJTHOTO BHYTPEHHETO OTPasKEHHUS https://m.edsoo.ru/ffOcd7f6
29 JlaGopaTopnas pabota Ne5 «3Mepenne moka3aTels bubmmoreka [IOK
MPETIOMJICHHST CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenne nzodpaxkenuii B muaze. Gopmyna bubmmoreka [JOK
TOHKOUW JINH3BL. YBEITUYEHHE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopartopnas pabdora Ne 6 «MccrnemoBaHue CBOWCTB
M300pakeHUH B JIMH3aX)
Hucnepcus cera. CIIOXKHEIN cocTaB Oenoro cBeTa.
32 Lser. JlabopaTopras padora Ne 7 «Habmonenue

AUCIICPCUU CBETa»
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33 WuTepdepennus ceera. JJudpakuus crera. bubmuoreka IJOK
JubpakironHas penérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocth cBeTOBHIX BONH. [lonspu3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTHyecKue MpuOOphl U YCTPOUCTBA U YCIIOBUS MX
0e30MacHOro MPUMEH CHHUSI
['panuIIbl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. bubnuoreka IJOK
36 .
[Moctynatel crielMaIbHOW TEOPUU OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENTHFHOCTh OJHOBPEMEHHOCTH. 3aME/ICHHE bubnuoreka IJOK
BPEMEHH U COKpAICHUE JTTHHBI https://m.edsoo.ru/ff0cfa42
38 DHEPTHs ¥ UMITYJIBC PEISITHBUCTCKON JacTHUIThL. CBS3b bubmoreka [IOK
MAacChl C SHEPTHUEH U UMITYJIbCOM. DHEPIHsl TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTponbsnas padora Ne 3«Ontuka. OCHOBBI bubmoreka [IOK
CIIEIHATEHON TEOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. ®opmyia [Imanka. DHEPTHUS U UMITYIIHC bubmoreka [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE U uccienoBanue Gorodddexra. OnpITh A. bubnuoreka I[JOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonsl porodddekTa. YpaBHEeHHE DUHINITSHHA IS bubmmoreka [IOK
dorosdpdexra. «Kpacuas rpanuia» Gporodddexra https://m.edsoo.ru/ff0d015e
43 Hapnenne ceera. OnbiThl I1. H. JlebeneBa. Xumuueckoe bubmmoreka LJOK
JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpOHCTBa U MPAKTUUYECKOE
44 npuMeHeHne: (poTorneMeHT, POToaaTINK, COTHEUHAS
Oarapest, CBETOIO]
45 Pemenune 3agad mo Teme «OIEeMEHTHI KBAaHTOBOM Bbubnuoreka IJOK
OITHKI https://m.edsoo.ru/ff0d0302
Mogens atroma Tomcona. Omnbitel Pesepdopaa o bubmmorexa LJOK
46
paccesHHIO o-4acThil. [I1aHeTapHasi MOJIeIb aTOMa https://m.edsoo.ru/ff0d091a
47 [Mocrynater bopa bubmmorexa LJOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0d0afa

48

Uznydenue n noriomeHne GOTOHOB IIPH MEPEXOC
aToOMa C OJHOI'O YPOBHS SHEPTUU Ha APYroi. Buael
CIIEKTPOB

bubmaunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BonHosblie cBoricTBa yactuil. Bonubl ne bpowiis.
KopnyckynsipHo-BonHOBOW qyann3M. CIOHTaHHOE U
BBIHYKJIEHHOE U3JIy4EHUE

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

50

OtkpbiTHE paanoakTUBHOCTH. OnbiThl Pesepdopaa o
OIIpENIENEeHNI0 COCTaBa PaIMOAKTUBHOTO M3ITY4EeHHUS

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaowucTBa anbda-, 0era-, raMmma-u3iyueHus. Biusaue
paZH/IoaKTI/IBHOCTI/I Ha XUBBIC OpFaHI/I?;MBI

52

OTKpeITHE TPOTOHA U HeWTpoHa. M3oTonsl. Anbda-
pacmaj. DIeKTPOHHBIM U MIO3UTPOHHBIN OeTa-pacma,
l'amma-uznyuenue

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBsI3W HYKIIOHOB B siIpe. SIIepHbIe peaKiium.
SAnepusiit peakrop. [IpoGiieMsl, EPCIEKTUBEI,
JKOJIOTUYECKHE ACMIEKTHI SAePHON IHEPTETUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe 9acTUIBl. OTKPBITHE TTO3UTPOHA.
Meronap! HaOMIOACHUS U PETHCTPAIAN JIIEMEHTAPHBIX
yactul. Kpyriuslii cton «@yHaMeHTaIbHbIE
B3aMMOAEHCTBHSI. EMMHCTBO GM3HIECKON KapTHHBI
MHpa»

bubmmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pa3BuTUs acTpoHoMud. [IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHHUE aCTPOHOMUH. By
3B€3mHOrO HeOa. Co3Be3amsl, IpKUe 3BE3/IBI, TUTAHETHI,
X BUAMMOeE JaBrkeHHe. CoaHeuHas cucTeMa

56

Connie. ConHeuHast akTUBHOCTb. VICTOUHUK SHEPrUu
CoJiHIIa ¥ 3BE3]T

57

3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
[JIABHOU TMOCJIEA0BATENIbHOCTH. BHYyTpEeHHEe cTpoeHue
3B€3/1. COBpEMEHHBIE IPEACTABICHUS O
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MIPOUCXOXKIECHUM U 3BOMoLMU COIHIIA U 3BE3]

Muneunsii [Iyte — Hama ['anaktuka. [lonoxenue u

58 nerxenne Comnna B ["anaktuke. ["amaktuku. YépHbie 1
IBIPBIL B sAPaX TAJIAKTHK

59 Bcenennas. Paz6oeranue ranakruk. Teopus Bonbloro 1
B3pbIBa. PenkToBOE M3nyueHue. MerarajiakThka

60 Hepemennbie npobieMbl acCTpOHOMUH 1

61 Kontponbshas pabora Ned «DieMeHThI aCTPOHOMUU U 1
acTpou3uKN»
O6o06matomuii ypok. Ponb ¢pu3uku u actpoHOMUH B

62 9KOHOMMYECKOH, TEXHOIOIMIECKOH, COIMAIBHON 1 1
3THYECKOM chepax JeATEIbHOCTH YeI0BeKa

63 Oo6o06maronmii ypok. Posib 1 Mecto ¢pusuku u 1
aCTPOHOMMH B COBPEMEHHOW HAyYHOH KapTUHE MUPA
Oo6o06marorumii ypok. Ponpb pusudeckoi Teopun B

64 (dhopMUpPOBaHUH MPEICTABICHUN 0 QU3HUCCKOMN 1
KapTHHE MUpa
Oo6o06marommii ypok. Mecto hpu3nuecKoi KapTHHBI

65 MHpa B 00IIEeM PsITy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX TIPEICTaBICHUN O IPUPOJIE

66 Pe3epBublii ypok. MarautHoe nose. 1
DNeKTpoMarHuTHas HHIYKIAS

67 PesepBubliit ypok. OnTuka. OCHOBBI ClieNUATbHON 1
TEOPUH OTHOCUTENFHOCTH
Pesepusrit ypok. KBantoBas ¢u3nka. JneMeHTHI bubmmoreka [JOK

68 1
ACTPOHOMHH U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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