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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIEMIINK TpenofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM YpOBHE HAa OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIEIOBaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3UUecKue TeopuH ((popMHUpOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHHE MJIS YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHneM CIeIYIONNX 3a1a4 B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckoil MoOJENbl0, 3aJad, MOJApPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAaHHBIM, YYMUTEIb JEJNaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTtossnHble  MarHuThl.  B3auMmojeilicTBHE  NOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cynepno3unuu
MAarHUTHBIX MoJiek. JIMHMM MarHuTHOM WHAYKUWU. KapThHa JMHUA MarHUTHOMH
WHIYKIIAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0OJI€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN HHIYKIHA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJIeHUE. [[BH>KEHNE 3apsKEHHOW YaC TULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHne HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIIAs Cujia HWHAYKIUM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJHUKE, IBMKYIIEMCS MMOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJI€HHME CAaMOMHIYKIMU. OJEKTPOABMIKYIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumopencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON MHIYKIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKaA.



SIBreHre CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue nedcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOJICOAHUA

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHUYECKHUE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpaiiienue s3Heprun Npu rapMOHMUECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarolMX KojeOaHUsAX. BhIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Habmronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HccnenoBanue 3aBUCUMOCTH TEpUOAa MallbIX KOJeOaHUN rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpaknus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3anus, 1udpaxmus,
unTepdepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEBI.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIWILMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIIeHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, NoJspu3auus, qudpakiuus, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yrom IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBera. CioXKHBIN cocTaB 0enoro ceeta. LIger.



Cobuparomme u pacceuBaromue JauH3bl. ToHKas nuH3a. DOKyCHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenius cBera. KorepeHTHbIE HCTOUHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE W IPEIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmonenue nosisipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHnibl NPUMEHUMOCTH  KJIAaCCMYECKOW  MexaHuku.  [locrymnarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHHU M COKpAIlCHHE
JUTVHBL.
DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.



CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIeKTp YPOBHEM SHEPTrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3nmyuyeHus. CBoiictBa anb(a-, Oera-, ramma-u3Iy4CHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN FIEMEHTAPHBIX YACTHIL.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B AApax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnronenuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeieIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenady, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) Tpy10BOT0 BOCIIUTAHMA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NeATENIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JIeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATEILHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIeHus 3aaad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJEC PEIICHHUS 3a7adydl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIC PEIICHU.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAIIHH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHHsS, TPABOBBIX W OTUYECKMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(QIMUKTHBIX CHUTyallMii M  CMAr4athb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW U WUHAUBUIYAIBHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTABJIATH IUIAH JICWCTBUU,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



UCITIOJIH30BaTh MPUEMBI pePIICKCUU IS OIEHKU CUTYyaIllH, BRIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpIIEHCTBYETCS HIMOIIMOHATBHBIN WHTEJIEKT, MpeANoararonuii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUNA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B IPAKTUYECKON IEATENBHOCTH JIOJEH, LIEJOCTHOCTh U €IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS W3YYEHHBIX (U3HUECKUX MOJIEIEH:
TOYEYHBIN JIEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYEYHbIM UCTOYHUK CBETA, SACpHAs



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sifpa TpH pemieHUH (HU3UIECKUX
3amay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAaHTOBOU (DM3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJICKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEHYATOrO0 CIEKTpa aToMa BOJOPOJa, CCTECTBEHHAs W HCKYCCTBCHHAS
PaIMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cpel) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YsS (U3UYECKHUE BEITHYMHBEL:
AIEKTPUYECKUI 3apsi, CHJIa TOKa, AJICKTPHYECKOE HAIPSHKCHHE, DICKTPHUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOBIDKYINAsA CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUsl SJIEKTPUYECKOTO0 M MArHUTHOTO IOJIeH, MEpPHOoJ U YacToTa
KojcOaHnii B KoyeOaTeaTbHOM KOHTYpE, 3apsj W CHJIa TOKa B TIPOIEcce
TAPMOHUYECKAX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CUJia JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopmysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BENUYUHY C JAPYTUMH
BEITMIMHAMU;

ONKCHIBATh HW3Y4YEHHBIC KBAHTOBBIC SIBJICHUS | TMPOIECCHI, HCIOJB3YS
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUsl U UMITYJILC (POTOHA, MEPUO/I TIOJTypaciajia, SHEPTHs CBSI3H
aTOMHBIX S7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (HU3UYECKUN CMBICI
WCITOJIB3YEMBIX BEJIMUMH, WX OOO3HAYEHWS W CIWHHWIIBI, YKa3bIBaThb (OPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIMYWHY C JPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBATh (PU3MUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3MUECKHE
3aKOHBI W MPUHIUIIEL: 3akOH OMa, 3aKOHBI ITOCJICIOBATEILHOTO U MapalIeIbHOTO
COEJIMHEHUS MPOBOJHUKOB, 3aKoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHON
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddexTa,
3aKOH COXPAHECHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMciia, MocTynatsl bopa,



3aKOH PaJMOAaKTUBHOIO pacrnaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTU4YeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO37aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dopMynupoBath mpoOieMy/3ajady M THUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO OJKCIIEpPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl €€ pelleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEJINUNHBI;

penaTh KaueCTBEHHbIE 3a1a4i: BICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH;



MPUBOAUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOeKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO paACHpeNeisiTh OOS3aHHOCTU U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yeckne 1 dJIEKTPOMArHUTHBIC 9 1 bubnunoreka [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
Wroro no pazmeny 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 DNeMEeHThl KBAHTOBOW ONTHKHU 6 bubmorexa [JOK

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

bubmuorexa [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Otobuaiouee novTopete 4 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PeszepBHOE BpeMms 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
11 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3yueHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
1 IlocTOsiHHBIE MATHUTEL U UX 1 bubnunoreka LIOK



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

B3auMOJeicTBHE. MarHuTHOE IIOJIE.
Bektop MaruutHOM MHAYKUMH. JIMHUN
MarHuTHON MHIYKIIHH

https://m.edsoo.ru/ff0c9778

MarauTHO€E 10JI€ POBOJIHHUKA C
ToKOM. OmbIT DpcTena.
B3anmoneiicTBre npoOBOJHUKOB C
TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

Jlaboparopuas padota «3yueHue
MArauMTHOI'O I10JIA KaTylIKU C TOKOM>»

JleiicTBre MarHUTHOTO TOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
JlaGoparopHnas pabota
«HUccienoBanue neUCcTBUS
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO ITOJIS HA
JBUKYILYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa cuiibr
Jlopenua

DOnexkTpomMarauTHas HHAyKIUs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn Papanes

JlaGopatopHnas pabora
«HMccnenoBanue ABICHUS
AJI€KTPOMArHUTHOM MHIYKIIUN»

bubnuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [{OK
https://m.edsoo.ru/ffOc9ac0

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc9df4

but6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBIICHUE
camounHaykiuu. 9J1C caMOMHAYKLINH.
DHeprusi MarHuTHOTO MOJIsl KATYIIKU C

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOKOM. DJIEKTPOMAarHUTHOE I10JIe

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
3JEKTPOMArHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHJYKIIMOHHAs T1€Yb

10

11

O6o6maronuii ypok «Marauroe
oJie. DIeKTPOMArHUTHAS MHITYKITHSD)
KonTponbHas padoTa 1mo Teme
«Mar»uTHoOE I0Je€.
DNEeKTPOMarHuTHAS WHIYKIIHS)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

12

CB00OOIHBIE MEXaHUYECKHUE
KosieOanus. ["apMOHHYECKHE
KosieOaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOAHHIA.
[IpeBparteHue SHEPrUN

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoyebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHuTHbIE KoeOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHasnorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmymna Tomcona. 3akoH
COXpaHECHHS PHEPTUU B HICATLHOM
KoJ1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHu4eckue konedanus. Pe3onanc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
KoseOaHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEMCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

Tpancdopmarop. [IponsBoxactso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOT0 TOKaA,
JIMHUU 3JIEKTpoIepesayd

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrH4eCKHe PUCKU TpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonp3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
AKUZHU

21

MexaHn4uecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocThb
pacupocTpaHeHUs U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

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

23

QHCKTpOMaFHI/ITHLIe BOJIHBI, UX

bubnunoreka LIOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

cBOKcCTBa U cKopocTh. [Ikana
ANEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

[TpuHIMIIBI paIKOCBS3U U

24 teneBuieHus. Pazpurue cpeacTs
cBs3u. Paguonokanus
o5 Kontponbnas padota «Konebanus u bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune buomiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHU B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHbiin bubmmnoreka HOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 Jlaboparopnast pabora «M3mepenue bubnmnorexa [JOK
TOKA3aTeIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. Dopmyna TOHKOM JTMH3BI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGopatopHnas pabora
31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
39 Hucnepcus cera. Cl0KHBIN COCTaB

oenoro ceera. L[er. JlabopaTopras



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabota «HaOnronenue aucnepcun
cBETa»

Wutepdepennus cera. Audpaxius bubnuoreka [JOK
33 N
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubnnorexa [JOK
36 .
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameyIcHIE BpEMEHH B COKpaIleHHe bubmmorexa [TOK
g P patl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYJbC PEISITUBUCTCKOM
38 yacTUIbl. CBA3b MAcChl C SHEPTHEN U bubmmorexa [TOK
HE P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
Kontponbnas padota «Onrtuka.
39 OcCHOBBI crielIuaIbHOM TEOPUHU Bubmmorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH»
40 ®otonbl. opmyna [Tnanka. DHeprus bu6muoreka [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE Bu6 10K
nOIMoTeKa
41 . A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl potorddekra. YpaBHEHUE bubmuoreka [IOK

Duinmreitna s Gotorddexra.

https://m.edsoo.ru/ff0d015e



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

«Kpacnas rpanuna» porodpdexra

Hapnenne cBeta. OnbiTel 11. H.

bub6nmmoreka [IOK
43 Jlebenesa. X €CKO€ [IEMICTBHE
AIeB M AACHCTB https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MPaKTUYECKOE TPUMEHCHHUE:
dhoToseMeHT, GOTOIATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme «71€MEHTbI bubnuorexa [IOK
KBAHTOBOW ONTHKU) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OMBITEI
46 Pesepdopa o paccessHUIO 0-4acTHIT bubmmorexa [IOK
peop P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
bubmmoreka IIOK
47 IToctynater bopa
y p https://m.edsoo.ru/ffOd0afa
W3nyuenne u miornomnieHrne GpoToOHOB
48 Il I/I}ll'lqe €X0JI€ aTOMa C O H(()bro OBHSA bubnmorexa OK
P pexoa o 8 P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPYToi. Buapl CieKTpoB
BomnHoBrbIe cBoiicTBa yacTull. BoaHbI
49 ne bpoitnsa. Kopryckynsipao- bubnmnoreka [JOK
BOJTHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3 TyICHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pesepdopna no onpeneneHnio cocraa bubmmorexa LIOK
POPA ped https://m.eds00.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
CaoiicTBa anba-, 6eta-, raMma-
o1 u3iydyeHus. BiausHue

PaaAOaKTUBHOCTH HA KUBBIC



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

DHeprus CBA31 HYKJIOHOB B SIJpeE.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeTo/bl HaOM01eH s U
PErucTpanyy 3J€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3nYecKoil KapTUHBI MUPa»

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 38é3nnoro Heba. Co3Be3nus,
ﬂpKI/Ie 3B63I[I)I, IIJIaHETHI, UX BUIHUMOC
nemwxkenne. CoHeyHas cucreMa

Connue. ConHeyHast akTUBHOCTb.
Hcrounuk sHeprun ConHua v 3BE311

3BE3MBI, KX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
IIOCJIEI0BATEIBLHOCTH. BHYyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sporonny CoJiHIa U 3BE3T

58

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanakrtuke. ['anaktuku. Y€pusie
IBIPBI B IPAX TaJaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUHT

KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

66

O6o06uaromuit ypok. Pomib
¢usnueckoil reopun B GopMHUpPOBaAHUU
MIpeJICTaBICHUH 0 PU3nYecKon
KapTUHE MHpa

O6o6matomuii ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE

PezepBHbliil ypok. MarHuTHOE moJie.
DneKTpoMaroHuTHast MHIYKIUS

67

PezepBHbiii ypok. Ontrka. OCHOBBI




CIeLMaJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

68 DeMeHTHl aCTPOHOMUU H

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

Pesepnbiii ypok. KBantoBas ¢pusuka.

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

» dusuka, 11 kmace/ I'eanenmreiin JI.3., bynatoa A.A., Kopuunbses 1.H., Komkuna A.B., O01iecTBo ¢ orpaHuYeHHOM
otBeTcTBeHHOCTHIO « BUHOM. JIabopaTtopus 3HaHu»; AKimoHepHoe o01iectBo «M3matenscTBo «IIpocBemienre»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. I'enpenmrreiin JI.3., BynatoBa A.A. u np.. ®usuka. 11 kinacc ba3oBslit u yriy0OieHHbIN ypoBeHU: yueOHUK B 2 4. M.:
BMHOM. JlaGoparopus 3nanuii, 2020.
2. Tenpenmreiin JI.O., Kupuk JI.A. ®usuka 11 knacc. CamocToarenbHble U KOHTPOJIbHBIE paboThl MockBa BUHOM.
Jlaboparopus 3Hanui, 2020.
¢usuka. 11 kinacc. bazoBblii 1 yriryOaEHHBIN ypoBHU. MeToanueckoe mocoOue ¢ yKa3aHUsIMU K PEIICHHIO 3a/1a4 MOBBIIICHHON

tpyanoctu / JI. O. 'ennenireiin, A. A. bynaroa, A. B. Komkuna, M. H. Kopuunbes. — M. : BUHOM. JlaGopaTtopust 3HaHui,
2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

UHTEPHET PECYPC

Jlng yunrens: http://www.alleng.ru/edu/phys2.htm
http://exir.ru/education.htm
http://www.alleng.ru/d/phys/phys52.htm
http://www.ph4s.ru/book_ab_ph_zad.html
Uit yuyeHukoB: http://www.abitura.com/textbooks.htmi
http://tvsh2004.narod.ru/phis_10 3.htm
http://fizzzika.narod.ru
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