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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTnoilaBaHus yueOHoro mpeamera «Dusmka» B o0Opa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON KapTUHBI Mupa oOydaromuxcest 10-11 xmaccoB mnpu
oOyuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METa NPEAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKK€ YYUTHIBAET HEOOXOAMMOCTh PEANM3alMd MEX IMPEIMETHBIX
CBs3ell (U3UMKM C ECTECTBEHHOHAYyYHbIMU Y4YeOHBIMU TmpeameTamMu. B Helt
OMPENICNAIOTCS OCHOBHBIC 1I€JIM M3y4YeHHs (PU3UKU HA YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEIE,
MeTa MpeMETHbBIC, TPpeMETHbBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOJIbI, BHICTYyMAas B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS. €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEJAMETOB, MOCKOJBbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJIICHUHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MAaTepHaOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne  (u3uku  BHOCHT  OCHOBHOW  Bkjiaag B (OpPMHUPOBAHHE
€CTECTBEHHOHAYYHON KapTHHBI MHUpa oOydaronuxcs, B (HOpPMHPOBAHUE YMEHHM
NPUMEHITh HAy4HbIA METOJ] TO3HAHMUSI TPU BBINOJTHEHUH HWMHU YYCOHBIX
HUCCIIeI0OBaHUMH.

B ocHOBy kypca (usuku 1js ypoOBHS CpeaHEro ooimero oOpa3oBaHUs
MOJIOKEH PAJl WIEW, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc (usuku  npeamnosaraet
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TaKkXke OOCYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TEOPHH, ISl OINUCAHWS ECTECTBCHHOHAYYHBIX SIBJICHUH W
MIPOIIECCOB).

CucteMHO-AeSITENHHOCTHBIN MOAX0J B Kypce (U3UKU pean3yeTcs, MPexkIe
BCETO, 32 CUET OpraHM3aIMi SKCIEPUMEHTAIBHOU JEATEILHOCTH O0Yy4YaroIUXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUHEHBI B OOMIMMA CITMCOK YYCHHUYESCKHUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »>TOM obOecneunBaeTcsi OBJIAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM nns pacdy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHus Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH I CUTYyallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiiecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
pPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHOHAy4YHOTOo IMKIa. B kKabuHeTe (UBHKU TOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OO0OpYAOBaHHWE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUE ITU(POBHIX JIaOOpaTOPUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHue uHTEpeca W CTpPEMIICHHs, OOyYaroluxcs K HAy4YHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUN OOBSCHATH SBICHHS C HCIOJb30BaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoliecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 331a4H;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a M HMHTEpPHpeTauud HHpopmanuu,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro

oOpazoBanus otBoauTcs B 11A kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPKXAHUE OBYUYEHUA
11A KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX MOJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JIUMHWUA MarHUTHOU
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMH. OJIEKTPOJBIXKYIIAs  Cuja
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITIpaBuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjeOanusiMu. Dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U MoTpeOICHUE IICKTPUUSCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM )KU3HH.

TexHndecknue yCTpONUCTBA M NPAKTUYECKOE MPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCMMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble M TPONOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHruuecKkue yCTPONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmroienue oTpaskeHus U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TOJSIpU3aIs, TudpaKius, nHTephepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPAKEHHUSI.



Hucnepcust cBera. CiioXHBIN cocTaB 0enoro ceeta. LIger.

CobOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JaBAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHUHHUMYMOB B HMHTEpP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakumst cBera. JlubpakumonHas pemeTka. YCIoBUE HAOIMIOACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTUYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IIPEIOMIIEHUE CBETA.
OnTuyeckre mprudOpBHI.

[TostHOE BHYTpEHHEE OTpakeHre. MoJiesib CBET OBOJA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakinu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBI IPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOUIbI0 JU(PAKLIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIHAJIBHOM TEOPUH OTHOCUTEIBHOCTH
['paHnibl NPUMEHUMOCTHM  KJIaCCMYECKOW  MexaHuku.  [locrymnartsl
CIICIIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLMUI OTHOCUTEJIBHOCTH DWHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKPAILICHHE
JUTHBL.
DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTON. DHEPTHsl
U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoanue Gorodaddexra. OnbiTel A. I'. CToneroBa. 3aKoHbBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dbotoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUUecKue yCTPONCTBa M MPAKTHUYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
doToaaTuuk, colHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nyueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. Bosbl ne bpoiis. KoprycKysipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYECHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
panuoaktuBHocTd.  OmbiTel  Pesepdopma  mo  ompepeneHuto  cocraBa



paanoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, TaMMa-U3Iy4YeHUs.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepneie peakuuu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M aCTPOPUIMKH

Otanel pa3BuTHA acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJEN0BATENbHOCTH. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHLa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPHI B sSApax
raJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus



HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marniee NOBTOpeHue

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHON KapTUHE MUPA, POIb (HU3HUUECKON TEOpUHU
B (OpPMHUPOBAHMHM TIPEACTABICHUA O (DUINIECKON KapTHHE MHpPA, MECTO
bU3UYeCcKO KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

Mesx npeaMeTHbIe CBA3U

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
y4ETOM COJICPKATENIbHBIX MEX MPEIMETHBIX CBS3EH C KypcamMu MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowc npeomemnvle nonwsmus, CBA3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pemIEHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
OmpeIesICHHE TUIOMAIU TIIIOCKUX (GUryp u o0bEéMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOM MpuUpOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKASI CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHaJu3.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MArHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METa MIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpECAX I'Pa)KAaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAaHHE TI00aJIbHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1€ JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIHTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelieHusl 3ajiay (U3MYECKOrOo COJepKaHUsl, TPUMEHEHUIO Pa3TUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acT PU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs] 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 331a4H, TOIYCKAIOIIKE albTepHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTUKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalluu, BHIOOpa BEPHOTO
pelieHus;



YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nmponecce JOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOTrPaMMBI
nmo ¢u3MKe II YPOBHSA CpEIHEro o00mero oOpa3oBaHUS OOyYarOIIUXCS
COBEPILIECHCTBYETCS AMOLIMOHAJIBHBIN UHTEJUIEKT, [IPEANOIararoIyi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHULIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenuss B 11A kiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMPHU perieHUuH (PU3NYECKUX
3a1ad4;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKN U KBAHTOBOW (DPU3UKHU: JICKTPUUECKAsl MPOBOAMMOCTb,
TEIIOBOE, CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCWCTBHE MArHUTHOTO TIONSA Ha
IIPOBOJHHUK C TOKOM W JBIDKYIIUHCS 3apsj, 3JCKTPOMAarHWTHBIC KOJICOaHUS W
BOJIHBI, TMPSAMOJHHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPaXXCHUE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius W MOJApHU3alMsS CBETa, JUCICPCUS CBETa,
doTornexrpuaeckuii 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHNne, BOZHUKHOBCHHE
JMHEHYATOro CIIeKTpa aroMa BOJOpPOAA, ©CTECTBEHHAs M HMCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
AIEKTPUYECKUN 3apsiji, CHJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTNPOTHUBRJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIDKYIIAs CHJIa, padoTa TOKa,
WHOYKIMST MarHuTHOrO TMoJisg, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOI0O WM MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHU B KoJeOaTeIbHOM KOHTYpE, 3apsii M Cujla TOoKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHJIa JIMH3BI, MPH OINHCAHWHM IPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICII HCIIOJb3YEMBIX BEJIMUYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3NYeCKUe BEITUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M
4acTOTa CBETA, SHEPTUs M UMIYJIbC (DOTOHA, MIEPHO/I TOJIypaciaa, YHEPTUs CBI3H
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] U €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JTAHHYK (U3UYCCKYIO BEIMYMHY C JAPYTHMH BEJIIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DH3NUSCKON BEIUINHBI,

aHATM3UPOBATh (PU3MUECKHE TMPOIECChI U SIBIICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHma, 3aKOH BJIEKTPOMArHUTHOM
VHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PAacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHMUS JHEPrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO YHCIA, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CJIOBECHYIO (POPMYIHUPOBKY



3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEIENISTh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO IOJIsI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopMmynupoBaTh MpobOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMNBIT H
bopMyIMpOBaTh BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUMYMH C HCIIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUH: TMPU O5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCICIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJNB3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a1a4i: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALUN
Y TIPECTABJICHUS YYEOHOW M HAay4YHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH(OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,



NPUBOJUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOek HBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOLECCOB OKPYXKAIOIIEro MHUPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, Ul COXPAHEHUS 3JJ0POBbS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaThb B Tpymme C BBHIMOJIHEHUEM pPA3JIUYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PAMOHAIBHO pAacCHpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.






TEMATHYECKOE IINTAHUPOBAHUE
11A KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 2 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6 bubmorexa HOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE
11A KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoxka Koutpoasubie IIpakTuyeckue A p
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
ITocTostHHBIE MATHUTEI U UX
3auMoeiicTeue. Ma 0¢ moJIe.
B3aMMO/ICHCTBU \ THUTHOE T10JT 1 02.09.2024 bubnuoreka [{OK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTtHoOe 1oJie TPOBOTHUKA C
TokoM. OmBIT OpcTena.

t pcTen 1 03.09.2024 bubnuoreka [{OK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHnas padora «M3yueHue b K

PATOPHAL P v 1 1 09.09.2024 PuOmorexa O
MarHUTHOTO IOJIsI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

Jlaboparopnas padborta b K

PATOPHA pabo 1 1 10.09.2024 ~ bnommorexa O
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBEe MarHUTHOTO II0JIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.

b K
Cuna Jlopenna. Pabota cumsl 1 1 16.09.2024 momorexa 110

Jlopenua. BxoHast KOHTposbHAsA
pabota

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

17.09.2024

23.09.2024

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

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MAarHUTHOTO TOJIA KAaTYHIIKH C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

24.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
ANIEKTPOMATHUTEHI, JIEKTPOABUTATEIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAs [1€4Yb

30.09.2024

10

O6o06maromuii ypok «MaraHutHoe
noJie. DJIeKTpOMarHuTHas

VHIYKIUS)

01.10.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
BHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CB0060IHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

07.10.2024

08.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojieObaHui rpys3a Ha
HHUTH OT JUTHHBI HATH U MacChl TPy3a»

14.10.2024

14

Koneb6arensusrif kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KOJIEOAHM B
UJIeaJbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaNorust Mex 1y MEXaHHYeCKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

15.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

21.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4JecKue Kojiebanus. Pe3oHanc.
BreIHYKIeHHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHUs

22.10.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsiif Tok. CUHYCOUANBHBIN
MepEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

05.11.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpanrcdopmarop. [IpousBocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

11.11.2024

12.11.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3zoBanus 18.11.2024
3JIEKTPOIHEPTHH B MOBCEAHEBHOW
KU3ZHU
MexaHu4eckre BOJIHBI, YCIOBHS
acnpoctpanenus. [lepuon.
21 gKo pocn.p acIpocT a];){erm U JUIMHA 19.11.2024 bubmorexa LIOK
P pactpostp A o https://m.edsoo.ru/ff0cca54
BouiHbL. [lonepeunsie U MpoaoIbHbIE
BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 95 11.2024 bubmmoreka [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX By 10K
noInoTeKa
2 7 LI 26.11.2024
3 CBOMCTBA M CROPOCTD. Loxaa 6 0 https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 .P
TeneBuaeHus. Pa3Butue cpeacTs 02.12.2024.
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u 03.12.2024 bubmmnoreka [HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
26 09.12.2024
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHBI BuG 110K
nOIMoTeKA
27 ! 10.12.2024
OTpaCHIA ClieTa ocTpoctme 0 0 https://m.edsoo.ru/ffOcd4e0
M300paX€HUH B IJIOCKOM 3epKajie
28 [Tpenomnenue ceera. [TonHOE 16.12.2024 bubmmorexa [IOK

https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHEE OTpaKeHUE.
[IpenenbHbIA yroJ MoaIHOTro
BHYTPEHHET0 OTPaKEeHUS

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTelsl MPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBennyeHue JTuH3bI

JlaGopaTopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

17.12.2024

23.12.2024

24.12.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bubnmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenne nucrepcuu
CBETa

33

Wurepdepennus creta. Judpaxus
ceta. [ludppaxnuonnas pemeéTka

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynatel ciennabHOM TEOPUU
OTHOCHUTEIIHLHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHEPrus U UMITYJIbC PEISITUBUCTCKON

38 yacTullbl. CBSI3b MAcChl C SHEPrUeH 1 bubmorexa LOK
Hb P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS TOKOS
KoHnTtponbhas pabora «OnrTuka.
39 OCHOBBI CHICIIUAIIBHON TCOPUH bubmorexa [IOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
®otonbl. Dopmyna [1nanka. DHeprus bubmmoreka [JOK
40
U UMIYyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BaHNE 56 [TOK
noIMoTeKa
41 . A.T.
PorospexTa. Omurs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororpdexra. YpaBHEHUE
42 3H'HmTeI(/bi”Ha JIqS)I(I)(l)OTOC)(b(;@)eKTa bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiTh I1. H.
43 JleGeneBa. XMMUYECKOE JICHCTBHUE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTBa U
MPAKTHYECKOe MPUMEHEHHE:
44
dboTorneMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agau 1mo Teme «JIE€MEHTBI but6mmorexa [IOK
KBAaHTOBOW ONTHUKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OTBITEI
46 Pesepdopna o paccesauro o- bubmmorexa [JOK
pROPA p https://m.edsoo.ru/ff0d091a
yactuil. [I1aHeTapHas MOJelIb aToMa
47 [Toctynarsr bopa bubmuoteka [IOK



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

48

Wznyyenue u noriomienne GOTOHOB
IIPU [epPeX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUHU Ha Apyroil. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa

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

49

BonnoBrie cBoMcTBa YacTHII. BOoTHBI
ne bpoia. KopnyckynspHo-
BOJTHOBOW yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

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

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBA
PaAMOAaKTHBHOTO M3ITYUCHHUS

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

51

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Hzotomnbl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBINA OeTa-
pacnaa. 'aMmma-usinydyeHue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepublie peakuuu. AnepHbIid
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHON
SHEPTEeTUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo b1 HAOTIOIEHUS U
pEerucTpaIyu JIEMEHTAPHBIX YaCTHII.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Kpyrusiii cron «®yHaaMeHTaIbHbIE
B3auMOJICUCTBUA. EMUHCTBO
(bU3UYECKOW KapTHUHBI MUPa»

55

Jransl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. By
3B€3aHOro Heba. Co3Be3aus, spKue
3BE3/1bl, IUIAHETHI, UX BUAMMOE
nBuxeHue. ComHeyHasi cuctemMa

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE311bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOW
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU H
sporonuu ComHIa U 3BE3]

58

Mineunsid [1yte — Hama ['anakTuxa.
[Tonoxenue u apmxenue ConHia B
l'anaktuke. ['anaktuku. YUepHpie
JBIPHI B IPAX TATAKTUK

59

60

61

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennsie npo6iaembl
aCTPOHOMUHU

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»




62

63

Ob6o6maromuii ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesTeIbHOCTH
YyeJjioBeKa

O6o6mmaromuii ypok. Poib u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

Ob6o06maromuii ypok. Poib
¢du3nveckoit Teopun B
(opMHpOBaHUY MIPEICTABICHHUI O
(u3nUecKoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PSLY COBPEMEHHBIX
€CTeCTBEHHOHAYYHbIX
IpeJCTaBIeHUN O IPUPOe

66

67

68

PesepBHBI ypok. MarHuTHOE 10JI€.
DNeKTpOMarHuTHas MHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIIBHOCTH

PesepsHsbiit ypok. KBanToBas

¢u3uka. DeMeHThl aCTPOHOMHH U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 11 knacc /I'enaenmreiin JI.O., bynaTtosa A.A., Kopaunser 1U.H.,
Komkuna A.B., O61mecTBo ¢ orpaHu4eHHO# oTBeTcTBeHHOCTHIO "BITHOM.

JlabGopaTopus 3HaHMM, AKinoHepHOe o0mecTBo "M3natenbeTBo "IIpocBemenne”.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.®usuka, 11 xnace /I'ennenmreiin JI.O., bynaroBa A.A., Kopaunses U.H.,
Komkuna A.B., OGuiecTBo ¢ orpannueHHO# 0TBeTCTBEHHOCTHIO "BMHOM.
JlaGoparopus 3HaHuii, AkinonepHoe ooimectBo "M3narensctBo "[Ipocsemienue".
2. Kupuk JL.A., Juk }0.M. ®uzuka. COOpHUK 3aJaHUN U CAMOCTOSTEITLHBIX
pabor. 11 knacc. - M.: Unekca, 2009.

3. Marepuasnsl 1J11 OAroTOBKU K EnuHomy rocynapctBeHHomy sk3ameny «EIND:

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru Ennnas xomuteknus uppoBbIX 00pa3oBaTeIbHBIX

pecypcoB

http://elkin52.narod.ru 3armmarensHas pU3nMKa B BOPOCaX U OTBETAX

http://class-fizika.ru Kiacchas ¢usuka.

https://www.sites.qgoogle.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

du3uka B aHUMAaIHMIX

http://interfizika.narod.ru/index.html MurepaktuBHas dhusnka



http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html

https://www.sites.google.com/site/saitpofizike/home IllkonbHas pusuka.

https://resh.edu.ru Poccuiickas 3JIeKTpOHHAS MIKOJIA

http://www.all-fizika.com/ All pusuxka.

http://physics03.narod.ru/ ®dusuka BOKpyT Hac.



https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/




		2024-11-20T13:03:59+0300
	Шестакова Татьяна Павловна




