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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHUM U TpEeOOBAHUN K pe3ysibTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peaANU3yIOIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOydarommxca 11 kiaccoB npu oOydeHHH
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO MOAXO/A.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanusm @OI'OC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETM M3Y4YeHHs] (PM3MKUM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHHSI Kypca (PU3MKH Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJyYeHHUsI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJHEHUU UMHU YY€OHBIX UCCIEIOBaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeAHEro ooOimero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3lesoB (PU3UKU, BKIIOYAET KAK



BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YpPOBHSX MaTe€puH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. E€ peanuzanus MNpenosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU ITPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢$usuku mpemmosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (PU3HKH Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHus SIBISIIOTCSA (PU3NYECKHUE TEOPUH

(bopMupoBaHue TPEACTABICHUN O CTPYKTYpe IOCTPOCHHS (HU3UICCKOM
TeOpuH, poyi (PyHIAMECHTAIBHBIX 3aKOHOB M TPUHIAIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, JIJISi OMHUCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOIIECCOB).

CHCTeMHO-ACATENHPHOCTHBIN TOX0 B Kypce (U3UKU PeaM3yeTcs MPEekKIc
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTATBHOU IESITEIHBHOCTH O00YYaroIInUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMH CIMCOK YUYCHHUYECKUX
MpakTUYeCKuXx padoT. BeIfeneHne B yKa3aHHOM TepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcs  OBJIAJACHUE
OOyYarOIMMHUCS YMEHHUSAMH TIPOBOJUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbimioe BHUMaHWE yOENSETCS PEHICHUI0 PAaCUETHBIX W KAaYECTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (DU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE TIPUMEHATh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaKk M WHTETpHUPYS 3HAHUS W3



pa3HbBIX pa3nemnoB. /[ KaueCcTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BhIOOpAa (HU3UYECKOW MOACIHA IS CUTyallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCs B YCIOBHX
pEeIMETHOTO0 KaOuHeTa (M3WKH WM B YCJIOBHUSX HHTETPHPOBAHHOTO KaOWHeTa
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKIa. B kabwHere (pU3MKM TOMKHO OBITH
HeoOXxoauMoe JlabopatopHoe 00OpyAOBaHWE ISl BBHIMOJTHEHHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opyIoBaHUE.

JleMoHCTpaninoHHOe o0OopyJoBaHUuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopaTopHoe 00Opy/IOBaHHE MJI YYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILJIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUS JAOJKHBI OBITh MOCTPOCHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHTEpeca W CTPEMJICHUS OOYYAONIUXCS K HAYIYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHEC WX HMHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTaBICHUNW O poNHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1eNield 00ecreunBaeTCsl pPeleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPEHETO O0Iero oOpa30BaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,



MOJICKYJISIpPHYIO  (DPUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEHIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMNX CaMOCTOATEIbHOE
co3faHue GU3NIeCcKorl MOJEINH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAIW3a UM HMHTEpHpeTauuu HH(opmaluu,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBHI NJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro

oOpazoBanus otBoAuTcs B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemeiii B mnporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U

MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJIaeT BBIOOP
IpOBeNECHHUsST J1a0OpPaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHMUSA
11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[TocrostHHbIE ~ MarHUTHL.  B3anMoaencTBUME  ITOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKUHU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoOBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HalpaBlieHHE. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJIHUKE, IBUKYILIEMCS IIOCTYNIATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTApHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanye NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanne sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KoOJieOaHUSI.
["apmonnyeckue konebanwms. [lepuona, wactora, amrmumryga u (aza xoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHHUYEeCKUMU U
AIIEKTPOMAarHuTHbIMU KosieOanusimu. dopmyna TomcoHa. 3akOoH cOXpaHEHUs
SHEPTUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYpE.



[IpencraBnenne o 3aryxaromux KoyeOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUIESCKON
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOHU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHuM.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuwnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum moCIEeIOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxkcnepumenm, rabopamophvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u iuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, Mosipu3anus, audpakmus,
unTepdeperius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHCHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOoJspu3anus, Tudpakiuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBEeTa. AOCOTIOTHBIN MMOKA3aTelNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojd MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust cera. CiioXHBIN cocTaB 0eoro cBeta. LIBer.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
pacCcTOsIHME W ONTHYECKash CHuila TOHKOM JuH3bl. IlocTpoeHue uzoOpaxeHHil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JAMH3BI. YBeJIUYEHUE,
JJaBaeMoe€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCMMYMOB M MHUHHUMYMOB B HWHTEP(PEpEHILIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyMa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu



[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3Mepenue rnokaszaress NpeIoMIICHUS CTEKIIA.

HccnemoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTUHBI.

OHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinHmreitHa 1y Gorodrddexra. «KpacHas rpaHuna»
dbotoarddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.



Ceeroauog.

Conneynast OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTIIOHIEHUE
$OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TMHeHyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHUA sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydYeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anbsda-pacnan. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3IIydeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTes saep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.



Yuenuueckuu sxcnepumenm, nabopamopuvie pabonvl
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKEHHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOTYIIAPUS U IPKUE 3BE3/BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee MOBTOPEHHUE

Ponp ¢usuku w acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,



Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
OTIpe/IeIICHNE TUIOMIAIN TFIOCKUX (PUTYpP B 00BhEMa TelL.

buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOATEIbHBIC
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBJICHUSI B KHUBOUM MPUPOJE, JCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHaJIn3.

l'eoepaghusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NWHUAM DJIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHAs OaTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOrO mpeamera «Pu3nkay Ha ypoOBHE CpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00eCne"nTh JOCTHKCHHUE CICAYIONINX JHYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTa «Pu3uKa» JOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH

00yYaroImuxcsi PyKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOTO
o0111ecTBa, paclIUpeHUe KU3HEHHOTO OIbITA U OIbITA JIESITEIILHOCTH B MPOLIECCE peain3allid OCHOBHBIX HANpaBlIEHUN
BOCIIUTATEIILHON AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN TMO3ZUIIMU O0YUYaIOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOT'O W€HA POCCUICKOTO
00111eCTBA;

MPUHATUE TPATUIIUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUYECKUX [ICHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JCSTEIbHOCTh B HMHTEpPEcax TIpaXJAaHCKOro OOIIecTBa, YydyacTBOBAaTh B
CaMOYTIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aNMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON IPaKIAHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;
IIEHHOCTHOE OTHOIIEHHUE K TOCYJApPCTBEHHBIM CHMBOJIaM, JOCTHXKCHHUSIM POCCHUMCKMX YUYEHBIX B 00JIacTM (DU3UKU U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJILHO-



HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIEro;

4) 3CTEeTHYECKOr0 BOCIIUTAHMUS:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYIIEro (GU3MISCKON HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

HHTEPEC K PA3IUYHBIM cepam IpodecCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKONW M TEXHUKOM,
yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymieii mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO B 00JaCTH (DM3HUKU Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

Cc(OPMHPOBAHHOCTD IKOJOTHUECKOM KYJIBTYPhI, 0OCO3HAHKE TJI00AIbHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS IIE€JCH YCTOWYMBOTO Pa3BUTHS
YeJI0BEUCCTBRA;

pacIIupeHue OmbITa JeATSILHOCTH SKOJIOTHYSCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

OCO3HAHHE IIEHHOCTH HAYYHOM IEATEIHHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PU3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJIEI0BATEIbCKYIO AEITEIHOCTh HHAMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIATh EIU AeATeIbHOCTH, 3aJ]aBaTh MapaMeTphbl U KPUTEPUHU UX JOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PU3NUECKUX SBIICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajdu3a UMEIONIUXCS MaTepUaIbHBIX U HEMaTepHaIbHBIX

PECYpPCOB;



BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB I1IENsAM, OLICHHBATH PHUCKHU
MOCJIEICTBUN ACATEIIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBare/ibCKue 1eiCTBUA.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOIaMU (PH3NIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4eOHO-HCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJIOB peIIeHUs 3a7ad  (PU3UYECKOr0 COAepKaHUs, TNPUMEHEHHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

BJIQJICTh BHUJAMHU JACSATEILHOCTA IO TMOJIYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTalud, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3JaHUN YUEOHBIX TPOCKTOB B 001aCTH (DU3UKHU;

BBISIBJIATh MPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTYyaJM3WPOBATh 3aj/1auy, BbIJBUTaTh TUIIOTE3Y €€ pelIeHUs, HAaXOAUTh
apryMEHTBHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS,

aHaJM3UPOBaTh TIOJYYEHHBIE B XOJE PEIICHUS 3aJaud pe3yJbTaThl, KPUTUYECKU OLIEHUBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIC 3a7aul B 0Opa3oBaTEIbHOMN ACATEILHOCTH, B TOM YHCJIEC MPU HU3YyUYCHUU
busuKy;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (U3UKE B MPAKTUUECKYIO 00JIACTh )KU3HEICSITEIHbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBbHbBIC IMOJIXO/bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJIQJICTh HABBIKAMM TOJy4eHUsT HHPopMauu (U3UYECKOrO0 COJEPKAHUSI M3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIAThH MOWCK, aHAJIM3, CUCTEMAaTH3AlMI0 U WHTEpIpeTalnio UHGOpMAIIUK pa3IuYHbIX BUIOB U
dbopmM IpeacTaBICHNS,



OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CpeACTBa WH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTHM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHWN SPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHUEHBI, peCypcocOepeskeHUsl, MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (DU3NYECKOTO COJEpKaHMS B Pa3NUYHBIX QopMarax Cc ydy€ToM Ha3zHayeHuss MHGOpMalUH U
IEJIEBOM ayTUTOPUH, BEIOMpAsi ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIHH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

OCYILIECTBIIAThH OOIIEHNUE HA YpOKax (PM3UKHU U BO BHEYPOUHO JI€ATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IUKTHBIX CUTYallui U cMATr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTMYHO HU3J1araTh CBOXO TOUKY 3PEHUS C UCIIOIB30BAHUEM S3bIKOBBIX CPE/ICTB;

MOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUM C YUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA
KOJUJICKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS MO €€ JOCTHKECHUIO:
COCTaBJISTh IUIaH JECUCTBUM, paclpeAessTh poiu C YYETOM MHEHUM YyYaCTHHMKOB, OOCYXJIaTh pe3yJbTaThl COBMECTHOM
padoThI;

OLICHMBATh KAY€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMAaHJIbl B OOLIMN pe3ynbTarT Mo pa3padOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEH C ITO3ULUH HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh IMO3UTUBHOE CTPATETMYECKOE ITOBEICHHE B PA3JIMYHBIX CUTyalUsX, HPOSBIATb TBOPYECTBO M
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzamnus:
CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEILHOCTh B 00JacTH (PU3UKH W aCTPOHOMHH, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIBHO COCTAaBIJIATH IUIAH PELICHMS PACYETHBIX M KA4ECTBEHHBIX 3a7a4, IUIAH BBIIIOJHEHUs NPAKTHYECKON
paboThI C Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JIPYAMIMHU B 00MacTh (DU3UKH, TMOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIAJETh HABBIKAMU IIO3HABATEIBbHON pe(IEeKCMM Kak OCO3HAHUS COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCITIOJIB30BaTh PUEMBI pedIeKCHUU TSI OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OILIEHUBATH PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apPTYMEHTHI APYTHUX MPU aHAIIM3E PE3YJIbTATOB JICSITEIbHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B nponecce JocTHXKEHUS IMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MTPOrpaMMbl IO (PU3KKE AJI YPOBHS CPEIHETO OOLIErO
00pa3zoBaHus y 00y4aroUIuXcsi COBEPIIEHCTBYETCS SIMOLIMOHAIBHBIN MHTEIJIEKT, IPEANoiaralomuii cpopMupoBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHUE, BUAETHh HANpaBICHUS
pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM cepbl, ObITh yBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHNsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHME IPUHHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEACHUE,
CITIOCOOHOCTH aIaNTUPOBATHCS K AMOIIMOHATBLHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAOIIEH CTPEMIIEHNE K JOCTMKEHHUIO LA U yCHEXY, ONTUMHU3M, UHULIUATUBHOCTD,
YMEHHE JEUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEW;



IMMATHH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHX, YYUTBIBaTh €ro Ipu
OCYIIECTBIICHUH OOIIEHHUs, CHOCOOHOCTh K COYYBCTBHIO M COMIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOILICHHUS C IPYTMMH JIOAbMH, 3a00THTHCH,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI
K xonnmy oOyuenus B 11 Kjacce mpeaMeTHbIE pe3yibTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTPaKaTh

c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (GU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
pPa3BUTHUH COBPEMEHHOW TEXHHKH W TEXHOJOTWH, B NPAKTUYECKOM NEATEIBHOCTH JIIOJCH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUSI U3YUYCHHBIX (U3UUECKUX MOJIEICH: TOUCUHBIM SJEKTPUUYSCKUN 3apsii, Jy4d CBETA,
TOYEYHBIM UCTOYHUK CBETA, SJICPHASI MOJIENIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO Si/ipa MpH pelieHUH PU3HUYECKUX 3a/1a4;

pacno3HaBath GU3NYECKUE SIBJICHUS (MPOIECCHl) U OOBICHATh UX HA OCHOBE 3aKOHOB AJICKTPOJUHAMUKYA U KBAHTOBOU
(GU3UKY: AJEKTpUYECKask TPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOICHCTBUE
MAarHyuTOB, 3JIEKTPOMArHUTHAsI WHIYKILHS, AEHCTBHE MArHUTHOTO IOJS Ha MPOBOJHUK C TOKOM M JBWXKYILIUWCS 3apsi,
AJIEKTPOMArHUTHBIE KOJEOAHWsI W BOJHBI, MPSIMOJUHEHHOE PACIPOCTPAHEHHE CBETa, OTPAXKEHHE, TMPEIOMIICHHE,
uHTeppepeHus, Aubpakuus U MoJsSpHU3alus CBETa, AUCHEpcHs cBeTa, (oTosnexkrpuyeckuid 3¢pdekt (poTorddexr),
CBETOBO€ [IaBJICHME, BO3HUKHOBEHHME JIMHEMYATOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMKCHIBATh HW3YYEHHBIE CBOMCTBA BENIECTBA (DJIEKTPUUYECKHME, MArHUTHBIC, ONTHYECKHE, DICKTPUUYECKYIO
MPOBOJIMMOCTh PA3JIMYHBIX CpEJ) W DIEKTPOMATHUTHBIC SBJICHUS (IIPOIIECCHI), HCIONB3YS (PU3NYECKUE BEITUYHHBIL:
AJIEKTPUUECKUHN 3apsl, CUjla TOKa, dJIEKTPUUECKOE HANPsHKEHUE, JIEKTPUUECKOE COMPOTUBIICHUE, Pa3HOCTh OTEHIIUATIOB,
ANEKTPOABMKYIIAs cuja, paboTa TOKa, MHAYKIMS MAarHUTHOTO MO, cuiaa Ammepa, cuia JlopeHra, MHIYKTHBHOCTb
KaTYIIKW, YHEPTUS JICKTPUIECKOTO M MAaTHUTHOTO TIOJICH, TIEPHO]T M YacTOTa KOJeOaHui B KoJieOaTeTbHOM KOHTYPE, 3apsijI
U CHJla TOKa B MPOIECCE TaPMOHMUYECKHX SJIEKTPOMArHUTHBIX KOJeOaHMM, (POKYCHOE pPACCTOSHUE W ONTHUYECKas Cuja
JIMH3BI, IPU ONUCAHUU TIPABUJIBHO TPAKTOBATh (PU3MYECKUM CMBICII UCTIOJIb3YEMbIX BEIUYMH, UX 0003HAYCHUS U €IUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3NUECKYIO BEJIMUMHY C APYTUMHU BEIMUYHMHAMU;



ONKCHIBATh WM3yUYCHHBIC KBAHTOBBIC SBICHUS W TMPOIECCHI, HCIONB3YS (U3UUECKUE BEIMYUHBI: CKOPOCTH
AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 9acCTOTa CBETA, SHEPTUS M UMITYJIhC (DOTOHA, TIEPHO MOTypacnana, dHEPTus
CBSI3W ATOMHBIX SIJEP, NMPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3MUECKHN CMBICI HCIIONB3YEMBIX BEIWYWH, WX
0003HaUCHHUA U €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE TAHHYIO PU3NUECKYIO BEIUUYHHY C APYTUMH BETUYHMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI;

aHANMM3UPOBaTh (U3MYECKUE TPOIECCHl M SBICHUS, WCIONB3YS (DU3UYECKHME 3aKOHBI W MPUHIUIEL: 3aKkoH Owma,
3aKOHBI  TMOCJIEAOBATEIBHOTO M  TApaUIeIbHOTO COEJWHEHUS TMPOBOJHUKOB, 3akoH Jxoyns—JleHma, 3akoH
ANEKTPOMAarHUTHOM WHIYKIMHU, 3aKOH MPSMOJUHEWMHOTO pPaclHpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHHSI CBETA, 3aKOHBI
IpEJIOMJICHUSI CBETa, ypaBHEHHE OWHINTeHHA 1 QororddexTa, 3aKOH COXpAHEHUsS DHEPrUHU, 3aKOH COXpPaHEHUs
MMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHHsS MAacCOBOIO YHCIIA, MOCTynaThl bopa, 3akoH
PaIMOaKTUBHOIO paclajia, MPU 3TOM pa3jiMyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

OTIPEJICNISITh HANpPABJICHHE BEKTOpPA MHAYKIIMM MAarHUTHOTO IOJISI MPOBOJAHMKA C TOKOM, CHJIbI AMIlepa M CHIIbI
Jlopenua;

CTPOUTH U OMKCHIBATH U300paXKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKAJIOM, TOHKOW JTUH30M;

BBITIOTHATD SKCIIEPUMEHTBI 10 UCCIICIOBAHUIO (PUBMUECKUX SIBJICHUN U MPOIECCOB C MCIOJIb30BAHUEM TMPSIMBIX U
KOCBEHHBIX M3MEPEHUI: MpU 3TOM (POopMyIupoBaTh MpoOsiemMy/3aadyy U TUIIOTE3Y Y4eOHOTO SKCIEPUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYy10BaHMUS, POBOUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJISAThH MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYMH, TTPU STOM BBIOMpATh ONTUMAJIBHBIN CIIOCO0
WU3MEPEHUS U UCTIONb30BaTh U3BECTHBIC METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C HCIOJB30BAaHUEM TMPSMBIX HM3MEPEHHUM: TMpHU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUJIEC TAOJHI] U
rpa(uKOB, AIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMUS;

coOI0IaTh MpaBwmiia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B pamMKax Y4eOHOTO HKCIIEPUMEHTA,
y4eOHO-UCCIICIOBATEIbCKOM M TPOEKTHOM  JEATEIbHOCTH C  HUCIOJB30BAHUEM HU3MEPUTEIbHBIX YCTPOHUCTB U
1a060paTOPHOTO 000PYAOBAHUS;

pemath pacy€THBIC 3a/1a4d C SBHO 33JIaHHON (DM3HUECKOU MOJIENbIO, UCTIONB3Ys (PH3NYecKre 3aKOHBI U TIPUHITUIIBI,



Ha OCHOBE aHajM3a yCIOBHUS 3aJayd BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NUECKUE BEIUUMUHBI U (HOPMYIIHI,
HEOOXOJMMbIEC IJisi €€ pEelIeHUs, MPOBOAUTH PAcu€Thl U OIEHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAUYCHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KayecTBEHHBIC 33[aui: BBHICTPAUBATh JIOTHYECKU HEMPOTHBOPEUUBYIO IIETIOUKY PACCYKICHHI ¢ ONMOpOW Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBIICHUS;

UCIIONb30BaTh IMPH PEIICHUU YYeOHBIX 3a/1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU IS TOHCKa,
CTPYKTYpUPOBAHUSA, UHTEPIPETALIMA U TPEJICTABICHUS Y4eOHOW M Hay4dHO-TIOMYJSIPHOW HMH(OpMAIMH, TOTyYEHHOU H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyI0 HH(OPMAILIKIO;

OOBSCHATH IPUHLIUIIBI AEUCTBUS MalllMH, IPUOOPOB U TEXHUUECKHUX YCTPOICTB, pa3inyarh yCIOBHs UX 0€30M1aCHOTO
UCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU;

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOSKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE HAayKd, B OOBICHEHHE
MIPOIIECCOB OKPYIKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU Ul oOecredyeHuss 0e30MacHOCTH IpH
oOpaiileHun C npudbopaMu M TEXHUYECKUMU YCTPOMCTBAMM, Ui COXPAHEHMsI 3A0pPOBbsi U COOJIOJAEHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIel cpese;

paboTaTh B TPYIE C BBHIMOJTHEHUEM Pa3UYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy TPYMIIbI, PAIMOHAIBHO
pacipenensTh 00s3aHHOCTH M TUIAHUPOBATh JAEATEILHOCTh B HECTAaHAAPTHBIX CHUTYalMsIX, aJeKBATHO OIICHMBATH BKJIA]
Ka)KI0r0 U3 YYaCTHUKOB I'PYTIIHI B pELICHHE pacCMaTpUBaEMOM MpoOIeMbl.

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KVIACC
KosanyecTBo 4yacos
Ne HanmeHoBaHMe pa3jeioB U TeM K n JuieKkTpOoHHbIE (U poBbIE)
n/n NPOrpamMMmsbl Bcero OHTPOJIBHLIE PaKTHIECKHE o0pa3oBaTe/bHbIC PeCypChbl
padoThI padoTbl

Paznea 1. JIEKTPOJAMHAMUKA

11 MarsuTtHoe 1oJie. 11 1 3 bu6nuoreka [IOK




9H€KTp0MaFHI/ITHaﬂ HHAYKOUA

https://m.edsoo.ru/7f41c97c I1OP u
pecypcsl o pusuke http://class-
fizik.ru/ BuptyanbHbie
naboparopHbie pabOTHI 1O PUUKE
https://efizika.ru/course/view.php?id=44

Hroro no pasgery 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bu6nuoreka [JOK
21 MexXaHU4EeCKHE U JIEKTPOMArHuTHbHIE 9 https://m.edsoo.ru/7f41c97c LIOP u
' KoJieOaHus pecypcsl o pusuke http://class-
fizik.ru/
bubmuorexa [JOK
29 MexaHu4ecKHe U AJIEKTPOMarHuTHbBIC 5 https://m.edsoo.ru/7f41c97c LIOP u
' BOJIHBI pecypcsl o pusuke http://class-
fizik.ru/
bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c 11OP u
23 Onmika 10 pecypebl 1o ¢dusuke http://class-
fizik.ru/ BupryansHbie
nabopaTopHbIe pabOTHI TTO PUBHKE
https://efizika.ru/course/view.php?id=44
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIELIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

OcHOBEI crenuaiabHON TCOpHUU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c IIOP u

3.1 4
OTHOCHUTEIIBHOCTH pecypcesl 1o usuke http://class-
fizik.ru/
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
a1 IeMEHTHL KBAHTOBOMN OIITHKI 6 https://m.edso0.ru/7f41c97c 11OP u

pecypcebl o pusuke http://class-
fizik.ru/
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bu6nmoreka [IOK
https://m.edso0.ru/7f41c97¢c LIOP u

4.2 Ctpoenue aToma 4
pecypcebl o pusuke http://class-
fizik.ru/
bu6nmoreka [IOK

43 ATOMEHOE 51pO 5 https://m.edsoo.ru/7f41c97¢c LIOP u
pecypcebl o pusuke http://class-
fizik.ru/

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

DneMeHThl aCTPOHOMUU U

bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c
Kopnopauus «Poccuiickuii

5.1 acTpobH3HKH 7 Y4ESOHUK»
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-
astronomiya/

Utoro no pazneny 7

Paznen 6. ObOBIIAIOIIEE IIOBTOPEHUE
bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c IIOP u

6.1 Obobutaroee nosToperHe 4 pecypcesl 1o usuke http://class-

fizik.ru/fizw.html
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHH
Ne bI€
Tema ypoka Bcee Kontpo TipaxTira Jara uzydenust uHppoBbie
n/ o JbHBIE ecKue odpasoBare
I padoThI padoThI JbHbIE
pecypchl
[TocTositHHBIC
MAarHuTHI U
Hx
B3aHUMOJCHUCT
BHE. bubmnoreka
MaruuTtHoe LIOK
ToJje. 1 https://m.eds
Bektop 00.ru/ff0c977
MarHUTHOM 8
WHIYKIUU.
JInanu
MarHUTHOM
WHIYKIUU
MarsutHoe
moJje
MPOBOJHUKA
C TOKOM. bubnuorexa
OmngIT LHOK
Opcrena. 1 https://m.eds
. 00.ru/ff0c98f
Bzaumoneiic e
TBUE
MIPOBOJIHUKO
B C TOKOM
JlaGopaTopH
ast pabora bubnuoreka
«M3yyenune LIOK
MarHuTHOTO 1 1 https://m.eds
OIS 00.ru/ff0c98f
KaTYIIKU C €
TOKOM)
JeuicTBue
MarHuTHOTO
OJIs Ha
MIPOBOJTHUK C
TokoMm. Cuita
Awmriepa. bubnuoreka
JlaGopaTopH [IOK
ast pabora 1 1 https://m.eds
«Hccnenona 00.ru/ff0c9ac
HUE 0
JIeNCTBUA
TTOCTOSTHHOTO
Mar"HuTa Ha
paMKy ¢
TOKOM)
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JeiicTBue

MAarHuTHOTO

IIOJIS Ha

JIBUKYIITYIOC Bubnuoreka

s LHOK

3apsiKEHHYIO https://m.eds

YaCTHILY. 00.ru/ff0c9df

Cuna 4

Jlopenua.

PaGoTa criibl

Jlopenua

OnexrpoMar

HUTHAs

WUHTYKIUS.

IToTox

BEKTOpa

MarHUTHOM HOP u

e — pecypchl 1o

e e

WHIYKIUU. fizik.ru/

3aKoH

AJIEKTPOMAarH

UTHOH

WHIYKIAH

®apanes

JlaGopaTopH

ast pabota bubmmoteka

«HMccnenosa LHOK

HUE SIBJICHUSA https://m.eds

3JIEKTPOMArH 00.ru/ff0cals

WUTHOMU 0

WHIYKIIAN»

NHnykTuBHO

CTh. SIBnCHME

CaMOMHAYKI]

nu. DJIC

CaMOMHAYKI] EP(I;SIJEHOTGM

igr}?;fgf: https://m.eds
00.ru/ff0ca60

OJIS 0

KaTYIIKU C

TOKOM.

OnexrpoMar

HHUTHOE I10JIE

Texuudyecku

€ yCTpoiCcTBa

U UX

IIPUMEHEHHUE: HOP u

MMOCTOSHHBIC pecypchl o

MarHuTHl, ¢buzuke

JJIEKTPOMArH http://class-

WTEHI, fizik.ru/

AJIEKTPOJIBUT

arellb,

YCKOPHUTEIIH
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AJIEMEHTapH

BIX YaCTHII,
WHAYKIIMOHH
as neyb
O06001maro1x
Ui ypoK bubnuotexa
«MaruuTtHOE ILHOK
10 1oJIe. https://m.eds
DJeKkTpomar 00.ru/ff0cab8
HUTHAs 2
WHTYKITUSD
KonTponbhna
s pabora 1mo
TeMe bubnuoreka
«MaruuTtHoe LHOK
11 https://m.eds
moJje.
00.ru/ffOcad5
DnexTpoMar 3
HHUTHAs
WHTYKITHSI
CBoOoiHBIE
MeXaHUIECK
ue
KoJIeOaHHSL.
[Mapmonuuec bubmmotexa
KHUe 1HOK
12 KoJieOaHusl. https://m.eds
YpaBHeHUE 00.ru/ffOcaf0
rapMOHHYECK 6
1504
KOJICOQHMIA.
IIpespaienun
€ SHePTUH
JlaboparopH
ast pabota
«Hccnenosa Bupryansn
HHUE 1303
3aBHUCHUMOCTHU HaﬁopaTopH
nepuoaa ble paboThI
13 MaJIbIX o (bp[gﬂ}(e
KoJIeOaHMIt https://efizik
rpys3a Ha a.ru/course/vi
HUTH OT ew.php?id=4
JUTUHBI HUTH 4
M MacChbl
rpy3a»
Konebarensu
bII KOHTYD.
CB0OOIHBIE
3JIEKTPOMArH bubnuotexa
14 HTHDIC E['?Qf'//m eds
konebans B 00.ru/ffOch82
HJICaTbHOM 0
KoJieOaTeIbH -
OM KOHTYpe.

Amnanorusa
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MEXTY
MEXaHUYECK
UMH U
3JIEKTpOMarH
WUTHBIMHA
KOJIEOAHHSIM
u

15

dopmyia
TomcoHa.
3aKkoH
COXpaHEHUs
SHEpPrUU B
HJIeaIbHOM
KoJie0aTebH
OM KOHTYpE

Bbubianoreka
1HOK
https://m.eds
00.ru/ff0ch9c
4

16

[Ipencrasie
HHE O
3aTyXarolux
KOJIEOaHMSX.
Brinyxnenn
bIE
MEXaHUYECK
ne
KoJIeOaHHSL.
Pesonanc.
Brinyxnenn
bIE
3JIEKTPOMAarH
HATHBIE
KoJIeOaHUs

Bubnuoreka
1HOK
https://m.eds
00.ru/ffOcbb8
6

17

IlepemeHHBI
1 TOK.
Cunycounnan
bHBIN
IIEPEMEHHBIN
TOK.
MorHoCTh
MepEeMEHHOT
0 TOKa.
AMIUTATYTHO
eu
JIEUCTBYIOIIIE
€ 3HaUCHUE
CHJIBI TOKA U
HaIpsKEHUs

bubmnoreka
1HOK
https://m.eds
00.ru/ff0cbd3
4

18

Tpancdhopma
TOP.
[TpousBoact
BO, Ilepeaya
"
norpedieHue
IIEKTPUUYECK
Ol DHEprun

IHOP u
pecypcsl 1o
¢buzuke

http://class-
fizik.ru/fizw.

html

19

YcerpoiicTBo
U

Bubianoreka
LHOK
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MPAKTUYECKO
e
MIPUMEHEHUE
AIIEKTPUYECK
Or'o 3BOHKA,
reLeparopa
MIEPEMEHHOT
0 TOKa,
JIMHUN
3JIEKTPOIIEpe
Jad

https://m.eds
00.ru/ff0cc32

4

20

DKoJioruuec
KHE PUCKHU
npu
MIPOU3BOICTB
e
3JICKTPOIHED
THH.
KynbTypa
HCIIOJIb30BaH
us
AJIIEKTPOIHEP
TUH B
ITOBCEHEBHO
M JKU3HHU

LHOP u
peCypcHI 1o
(busuke

http://class-
fizik.ru/

21

Mexanuyeck
Y€ BOJIHBI,
YCIIOBHS
pacrpocTpaH
CHUSL.
[Iepuon.
Cxkopoctb
pacrpocTpaH
€HUA U
JUTMHA
BOJIHBI.
[Tonepeunslie
u
MPOAOJIbHBIE
BOJIHBI

bubmanoreka
1HOK
https://m.eds
00.ru/ff0ccab
4

22

3BYK.
CxopocTh

3BYyKa.
I'pomkocTh

3BYKA.
Bricora
ToHa. TemOp

3ByKa

Bubnuoreka
HOK
https://m.eds
00.ru/ff0cccO
c

23

OnexrpoMar
HUTHEBIC
BOJIHBI, UX
CBOMCTBA U
CKOPOCTb.
[Ikana
3IIEKTPOMAarH

Bubnuoreka
HOK
https://m.eds
00.ru/ffOccfe
0
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HUTHBIX BOJH

IIpuHmnsL
paznoCBs3U
u LHOP u
TEeJEeBHUICHUS pecypchl 1o
24 . Pa3Butne ¢buzuke
CpeICTB http://class-
CBSA3M. fizik.ru/
Pagnomoxkarg
usi
KonTponbhna Eﬂgﬁnmem
25  paGora https://m.eds
«Konebarns 00.ru/ffOcc6f
1 BOJIHBI» s
[Ipamonunen
HOE
paclipocTpa bubnuoreka
CHUE CBETA B 10K
26 OAHOPOHON https://m.eds
cpene. 00.ru/ffocd3s
Toueunslii 0
HUCTOYHUK
ceera. Jlyu
CBETa
Otpaxxenue
CBeTa.
3aKOHBI bubnuortexa
OTpaXKCHHUs HOK
27 CBeTa. https://m.eds
[Toctpoenue 0o.ru/ffOcd4e
M300pakeHU 0
U B INIOCKOM
3epKaje
IIpenomnenu
€ CBeTa.
ITomuoe
BHYTpEHHEE EP(I;SIJZHOTGM
28 oTpaxenme. https://m.eds
TIpenenbrblii 00.ru/ff0cd7f
yroa 6
MOJTHOTO
BHYTPEHHETO
OTpaKCHUS
JlaGopaTopH 56
ast pabora HP(I)IJEHOTeKa
29 «Hsmepenne https://m.eds
ToKasaTe/ 00.ru/ff0cd67
PETOMIICHU a
S CTEKJIa)
) P— bubnmnoreka
30 IToctpoenue E[?K/ m.ed
U300pakeHH S, TLEES
. 0o.ru/ff0cdd1
i B IMH3eE.

e
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dopmyna

TOHKOU
JIUH3GL.
VBenuueHue
JIMH3BI
Jlaboparopu HOP u
ast pabora pecypcel o
31 «Hccnenosa ¢busnke
HHUE CBOWCTB http://class-
MN300paKeHH fizik.ru/fizw.
U B JIUH3AX» html
Hucnepcus
CBeTa.
CnoXHbIi
COCTaB
oemoro HOP u
cera. LIBer. pecypest 110
32 (dbusuke
JlaGopaTopH .
ast paGota http://class-
fizik.ru/
«Habmronen -
ue
JUCTICPCUU
CBETa»
WnTepdepen
1S CBeTA. Bubnuoreka
1HOK
npakms
33 Audppan https://m.eds
CBeTa.
Tubpaxiuon 00.ru/ff0ced?2
2
Hasl peleTKa -
Ionepeunoc bubnuotexa
Th CBETOBBIX HOK
34 BOJIH. https://m.eds
[Tonsapuzanu 00.ru/ff0cf02
s CBETaA €
Onruueckue
npubopsl U LIOP u
ycTpoiicTBa pecypcel o
35 U YCJIOBHS duzmke
nx http://class-
0€e30macHOro fizik.ru/
IPUMCHCHUS
I'pannnb
MPUMEHUMOC
™
KITACCHIECKO bubnnoreka
U MEXaHUKHU. LHOK
36 MocTviarss https://m.eds
oA 00.ru/ff0cf86
2
1 Teopun B
OTHOCHUTEIBH
OCTH
OTHOCHUTEND bubnnoreka
37 HOCTH HOK

OJIHOBPEMEH

https://m.eds
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HOCTH. 00.ru/ffOcfa4
3aMeuieHne 2
BPEMCHH U
COKpaIeHue
JUTAHBI
OHeprus u
HUMITYJIBC
PENSITUBHUCTC
- LBII/IO6£I/IOTCK3.
38 I(I;(;T;H;;ccm https://m.eds
N 00.ru/ffOcfc6
C DHEprueu u 3
HUMITYJIBCOM.
OHeprus
MOKOS
KonTposnbhaa
s pabora
«OnTHKa. E HO61JZHOTeKa
OCHOBEBI
39 https://m.eds
CHCIHATBHO 00.ru/ffOcf6f
i Teopun 0
OTHOCHUTEJIBLH
OCTH»
DOTOHEL.
Dopmya bubmmotexa
IInanka. LHOK
40 DHeprus u https://m.eds
oo.ru/ffOcfel
UMITYJTBC 6
dotoHa B
OtkpsiTHE U
HUCCICO0BAHU bubmnoreka
€ 1HOK
41 dboTtorpdext https://m.eds
a. OnbITE A. 00.ru/ffOcffc
I. 4
CroneroBa
3aKOHEI
dborord ekt
a.
YpaBHeHue bubmnoreka
OHHITEHA LIOK
42 | nna https://m.eds
dboTtorpdext 00.ru/ff0d01
a. «Kpacnas Se
TPaHUIIA»
dororddekr
a
JlaBnenue
CBeTAa. bubanoreka
Omnprtel I1. LIOK
43 H. JleGenena. https://m.eds
Xumuaeckoe 00.ru/ff0d04a
nelicTeue 6

CBCTa
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TexHuuecku
€ YCTpOICTBa
u

gpaKTI/I‘ICCKO LIOP u
44 MIPUMEHEHHUE: E)ZCS};T;I 1o
dororieMeH :
. h_ttp_ :/[class-
’ fizik.ru/
doronaTuuk,
COJTHCYHAs
Oarapes,
CBETOJIHO/T
Pemrenne
33184 110 Bbubmnoreka
45 reme E{?Qgﬂm.eds
«3HeMeHT“H 00.ru/ff0d03
KBaHTOBOM 02
OIITHIKH
Mogenb
aToMma
TomcoHa.
OnbITeI bubnnoreka
Pezepdopna LIOK
46 o https://m.eds
paccessHuIo 00.ru/ff0d09
0-4aCTHLI. la
ILnanerapna
sl MOJICITb
aroma
bubmnoreka
[TocTynatel LHOK
47 Bopa https://m.eds
00.ru/ff0d0af
a
N3nydenve u
IIOTJIOIICHHE
¢$oTOoHOB NpU
nepexone bubmnoreka
aTroma c LIOK
48 OJIHOT'O https://m.eds
YPOBHS 00.ru/ffOdOaf
SHEPTUH Ha a
JIPYTOM.
Bunanr
CIIEKTPOB
Bonnossie
CBOMCTBaA
;&:)c;:s ' e bubmuorexa
49 bporins. HOK_
Kopnyckyins hitps://m.eds
00.ru/ff0dOca
pHO- 8
BOJIHOBOI
Jyalii3M.

Cro"HTagHoE
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u
BBIHYXJICHHO
€ U3JIy4YEeHHE

OTtkpeiTHE
paZoaKTUBH
OCTH.
OnbITHI bubnmnoreka
Pezepdopna [HOK
50 o https://m.eds
ONPENCIICHU 00.ru/ff0dofd
10 COCTaBa 2
pPaaMOaKTUBH
oro
U3ITydeHUs
CaoiicTBa
anbpa-,
Oera-,
ramma- HOP u
o | wayrenm Pocypr 10
Buustrie http://class-
PalHOAKTHEH fizik.ru/
OCTHU Ha
JKUBBIC
OpTaHU3MBI
OTtkpbITHE
MPOTOHA U
HEUTpOHA.
H3oTomnsl.
Anbda- bubnuotexa
pacman. HOK
52 DIIEKTPOHHBI https://m.eds
Hu 00.ru/ff0d11
MO3UTPOHHEI 62
11 Oera-
pacmaj.
I'amma-
U3ITy4YeHue
OHeprus
CBSI3U
HYKJIOHOB B
spe.
S nepHble
peaKuum. bubnuoteka
Snepubrii 1HOK
53 peaxTop. https://m.eds
[TpoGnemsrl, 00.ru/ff0d13
IEPCIIEKTUB 56
BI,
HKOJIOTHYECK
Ue acCIeKThI
AIEPHOMN
SHEPTETHKU
DneMeHTapH bubnmnoreka
94 bI€ YACTHIIHI. IHOK

OTKpBITHE

https://m.eds
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TIO3UTPOHA. 0o.ru/ff0d0e3
MeTtonpl 8
HAOJIIOICHUS
u
perucrparuu
3JIEeMEHTapH
BIX YaCTHII.
Kpyrunbiii
CTOII
«DyHnameHT
aJIbHBIC
B3aUMOJICUCT
BHSL.
EnnuctBo
duznueckoit
KapTHUHBI
MUPa»
BI/{II Kopnopanu
3BE3IHOTO q
HeoOa. «Pocculicku
CosBesus, il yueOHUK»
SApKHUE https://rosuch
55 3BE3IEI, ebnik.ru/met
MJIaHEThI, UX odicheskaja-
BUIMMOE pomosch/mat
NIBUJKEHHUE. erialy/predm
ConHeuHas et
cHcTeMa astronomiya/
Kopnopanu
i
Connue. «Poccuiickn
Conneunas i yaeOHUK»
aKTUBHOCTb. https://rosuch
56 HcTounuk ebnik.ru/met
SHEPruu odicheskaja-
Connua u pomosch/mat
3BE3]1 erialy/predm
et-
astronomiya/
3BE3 MBI, UX
OCHOBHEIE
XapaKTepUCT
WKHU. 3B§3)II)I Koproparu
TJIaBHOM oq
HOCJICN0BATE «Pocculicku
JIbHOCTH. 1 y9eOHUK
Buytpennee https://rosuch
57 CTpOEHUE ebnik.ru/met
3BE3]I. odicheskaja-
CoBpeMeHHBI pomosch/mat
e erialy/predm
MIPEICTABIICH et
s o astronomiya/
MIPOMCXOXKJIC
HUHU U

SBOJIIOLIUA
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YAEHUKA

» Gusuka, 11 knace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakiueit
[TapdentheBoii H.A., Akunonepnoe oomectBo «M3narensctBo «IIpocsenienue»
METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

1. 2. Yuebnuk I'.5l. Mskumes, b.b. byxosues, B.M. Uapyrun «®u3uka 11 knacc:
y4eOHUK /17151 00111e00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIi 1 MPOGUILHBIHI
ypoBHM», M.: «IIpocBemienuey, 2023 .

2 Annpromedkut C.M., Cnyxaeckuii A.C. "KoHCTpyKTOp" caMOCTOSTEIBHBIX U
KOHTPOJIBHBIX paboT. @usnka. 10-11 kmacesl. M.: «Ilpocsemenney». 2024 r. 191 c.
3. I'pomuea O.M. TemaTnyeckre KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI IO
¢usuke. 10 knacc. M.: «Ox3amen». 2022 r. 192 c.

4 T'pommeBa O.1. Coopuuk 3ama4 o ¢usnke. 10-11 xkmaccer. M.: «3k3amen». 2019
r. 208 c.

5. unos B.®. ®usuka. 10-11 kmaccel. [loypouHoe mianupoBaHue K y4eOHUKY -

Msxumesa I'.5., bByxosuesa b.b. u ap. M.: «IIpocBemenue». 2019 1. 128 c.
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6. PeimkeBuu A.I1. ®usuka. 3agaunuk. 10-11 xkmacesl. M.: «JIpoda». 2019 1. 192 c.
7. I'pomiieBa O.M. TemaTuyeckrie KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pa0OTHI 1O
¢usuke. 11 kmacc. M.: «Ox3amen». 2018 r. 144 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

1. denepanbHbIN LIEHTP

UH(OPMAaIIMOHHO-00pa30BaTENbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcol no ¢usuke http://class-fizik.ru/astw.html

3. Kopnopanus «Poccuiickuii yueOuuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. I1OP u pecypcest o dusuke http://class-fizik.ru/fizw.html

5. Bupryanbnble 1abopaTopHbie padoThl IO (PU3KKE
https://efizika.ru/course/view.php?id=44

6 1. bubnuoteka — Bc€ no npenmety «DPusuka». — Pexum nocrtyna:
http://www.proshkolu.ru

7. BuneoonsIThl Ha ypokax. — Pesxxum noctymna: http://fizika-class.narod.ru

8. Enunas xoyexuus g poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

9. DnekTpoHHbIe yueOHUKH 10 (usnke. — Pexum goctyma: http://www.fizika.ru
10. ®enepanbHblil HEHTP HHOOPMAITMOHHO-00pa30BaTENIbHBIX PECYPCOB. — Pexum
nocryma: http://www.fcior.edu.ru/

11. UurepueT ypok. — Pesxum goctyma: http://interneturok.ru/ru/school/physics/

12. Aunmanuu pusndeckux 00beKToB. — Pesknm nocrtyma: http://physics.nad.ru/



13. XKuas ¢usuka: o0yyaroias nporpamma. — Pesxum gocryma: http://www.int-

edu.ru/soft/fiz.html



