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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepainbHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenojaBanus yueOHoro npeamera «duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannd, peanu3yIommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarmmxcs 10-11 kmaccoB mpwu
oOyyeHMn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
nesiTebHOCTHOTO — moaxoaa. [lporpamma 1o QuU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3ali  MEXKIPEIMETHBIX CBsi3ed (U3UKKM C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca U3k Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEIMETHBIE PE3YyJIbTAThI 110 TOJIaM 00yUEeHHUS;

e cojiepaHue yueOHoro npeamera «Du3nkay Mo rojgam oOydeHHUs.

®du3nka Kak Hayka o HauOoisiee OOMIMX 3aKOHAX MPHUPOJIbI, BHICTyHAsl B
KauecTBEe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBI Kypc (Quukm —
CUCTEMOOOpa3yIOUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3WYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U SIBJICHUH,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M akTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyY€HUsI HOBBIX MaTEPUAIIOB C 3aJaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca (usmku ajis ypoBHsSI CpeaHEro oOIero oOpa3oBaHUs
MOJIOKEH ps HUACH, KOTOpPblE MOKHO paccMaTpUBaTh KAaK MPUHIMIBI €ro
MOCTPOCHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pa3ziesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoiaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMANIa (PU3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaounou nanpasnennocmu. Kypc Qusuku mnpeamnosnaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEIACTBOM BBEICHUS SJIEMEHTOB
coliepKaHMs, TMOCBALIEHHBIX H3KOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTHM, a Takke 00CYXICHHUS
npobiieM  palMOHAIILHOTO  MPUPOJONOJIb30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIEro
oOpazoBaHus ABJISAIOTCA puznuecke Teopuu (hopMupoBaHUe MPEACTABICHHUM O
CTPYKTYpe OCTpOEHUsI PU3NYECKON Teopuu, posiv GyHAaAMEHTAIBHBIX 3aKOHOB
U TPUHLUUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaX
OPUMEHUMOCTH TEOPHM, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CHUCTeMHO-JeSITeIbHOCTHBIN MOAXO0A B Kypce (U3UKU peaau3yeTcs
OpeXJe BCEro 3a CU€T OpraHu3alii AKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAJILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOopble B mIporpamMme Mo (usuke OObEIWHEHbI B OOIIMIA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAHUSA W OCHallleHus kaOuHera ¢usuku. [Ipu 3ToM obecrneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH M MTOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEsSETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sToM Ju1st pacUE€THBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a7a4d C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJIIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HBIX pasznenoB. [[1s KadecTBEHHBIX 3aady MPUOPUTETOM
ABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolre BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€ecTeueHn0 y4eOHOro rmpoiiecca 0a30BbI ypOBEHb Kypca
Gu3NKKM Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU WU B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabopaTopHOE O0OPYIOBAaHUE JIJISl BBHIMOJTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYCHHUECKHX MPAKTHYECKUX padOT U
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAET MOCTAaHOBKY
MEPEUYNCICHHBIX B TPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICIOBAHMST W3Y4YaeMbIX SIBJICHUH W  MPOIECCOB, OHMIUPHUUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTCcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTICUnBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIIICKTHI
1a60paTOPHOTO OOOPYIOBAHUS MOJDKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK:KE KOMITbIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e hopMuUpOBaHHE HMHTEpPECa M CTPEMJICHUS OOydYalolmuxcsi K HaydHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE UX HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJAE T[O3HaHUS U
dbopMHpOBaHUE HCCIAEAOBATEILCKOTO OTHOUIECHUSI K OKpPYXKalolUM
SBJICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3y4CHHUs
OCHOB CTPOCHHMS MaTepUH U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e hopMupoBaHHEe yMEHUN OOBSACHATH SBICHUS C HCIOJb30BaHUEM
(du3HUecKrX 3HAaHUHM 1 HAYYHBIX JOKa3aTeIbCTB;

e« (hopMUpOBaHKE TPEJCTABICHUNA O POJU (DU3MKH I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHre TUX 11eNIel 00eCIeYMBAETCS PEIICHUEM CIICTYIONINX 3a1a4 B

npoliecce U3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHuUs:

e IPUOOPETEHUE  CHUCTEMBl  3HaHMK 00  o0mUX  (U3WYECKHUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIIOYAas  MEXaHHUKY,
MOJICKYJISIDHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e hopMUpOBaHHE YMEHUW NPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsACHEHHS] (PU3NYECKUX SIBIICHUW B TPUPOJE U I TPUHSATHUS
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
¢du3nuecKkoil MOJIeNbI0, 3ajad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3fanue Gu3NIeCKO MOJEINH, aJIeKBAaTHON YCIIOBUSIM 33]1a4H;

e TIOHUMaHUE (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOHUCTB U  TEXHOJOTHYECKUX TMPOIECCOB, WX BIMUSIHUS Ha
OKPYXKAIOIIYIO CPENY;

e OBJIQJICHHE METOJaMH CaMOCTOSITEJIBHOTO TJIAHUPOBAHUS U MPOBEICHUS
(bu3HUeCKUX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETALUU UHPOPMAIIUH,
oTpeeeHHs JOCTOBEPHOCTHU MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JAHUE YCIIOBUU I Pa3BUTHSI YMEHUH ITPOECKTHO-UCCIIEN0BATEIIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BbI YPOBEHb) Ha YPOBHE CPETHEr0 OOIIEro

oOpazoBanus otBoauTcs B 11 kitacce — 102 yacoB (3 yaca B HEZCIIO).

[Ipenyaraemeiii B mporpamMme 1o (u3MKe MEpedeHb JIa0OPATOPHBIX H

MIPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUYarOIMUXCH.



COIEPKXAHUE OBYYEHUASA
11 KITACC

Paznen 1. DaekTpoauHaMuKa

Tema 1. Ilocmosnnbstit 3n1ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [ToCTOSITHHBIN TOK.

Hanpsixkenue. 3akon OMa 171 yyacTka LEnu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YEIBbHOE CONPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
3akon Oma 1 TOJMIHOM (3aMKHYTOW) 3iekTpuueckoil 1menu. Kopotkoe
3aMBbIKaHHUE.

DJIEKTpOHHAas  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYYKOB.

[MonynmpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJNeKTpUYEeCKUd TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEIBLHBIE TMPUOOPHI, TEPMOMETP COINPOTHUBIICHMS, BAaKyyMHBIN
UOJ, TEPMUCTOPHl H  (DOTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIA  JTHO,
rajibBaHHKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HAIPSIKECHUS.

3aBUCHUMOCTh CONPOTUBIICHUS! HUIUHIPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IJIOIIA TTONIEPEYHOr0 CEUYECHUS U MaTepuala.

CmemaHHOe COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3mepeHne HIeKTpoABUKYyIIEW cuibl. KopoTkoe 3amMbikaHne
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB SJIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTD BO3/1yXa.

OnaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Habmronenue ammekTpoiusa.
Tema 2. Maznummnoe none. I1eKmMpoOMazHUMHAA UHOYKUUA



[ToctostHHble MarHuThl. B3auMoaelcTBME TOCTOSHHBIX  MArHUTOB.
MarautHoe mone. BekTop MarHuTHOW WMHAYKUUH. [IpuHIUN Cyneprno3uiun
MAarHUTHBIX MOJIeW. JIMNHMYM MarHUTHOM MHAYKIUU. KapTuHa JUHUI MarHUTHOM
WHYKIIMH T10JI HOCTOSTHHBIX MAarHUTOB.

MarauTHoe TMoOJie MPOBOJHMKA C TOKOM. KapTwHa JWMHUN WHIYKIUU
MarHMTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBLIEBOTO
NPOBOJHUKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. BzauMmoneinicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampabieHue. JIBIKEHHE 3apsKeHHON
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne BIEeKTpOMArHUTHOM WHAYKHUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. DJIEKTPOJABMKYIAs CUJIa WHIYKIUMUA. 3aKOH 3JEKTPOMArHUTHOU
uaaykuu dapanest.

BuxpeBoe anekTpuueckoe mosie. DJIEKTPOABMXKYIAS Cuia WHAYKIUH B
IIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHAYKTUBHOCTh. SIBJIC€HHE CAMOWMHAYKIUH. OJEKTPOABMIKYIIAs CHJa
CAaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TeXHUYECKHE YCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MArHUTBI, 3JICKTPOMArHUTHI, 3JICKTPOJBUTrATENb, YCKOPUTEIU BJIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUYM MHIYKUIMU MAarHUTHOTO MOJIS.

B3aumogericTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
M3MEHECHUS MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophuvie pabomoi

N3ydeHnrne MarHuTHOTO TMOJISI KATyIIKH C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znes 2. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KOAEOAHUA

Konebartenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMrnTyaa u ¢asza KojaeOaHUi.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoOHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruuM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U



ANEKTPOMArHUTHbIMU KoseOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIeOAaTEILHOM KOHTYDE.

[IpeacraBinenre 0  3aryxarolmux  KoJieOaHUsX.  BBIHYXIIEHHbIE
MexaHudeckue KkosieOaHus. Pe3oHaHc. BbIHYXJEHHBIE AJIEKTPOMArHUTHBIC
KOJieOaHus.

[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya norpedseHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIONB30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpouCTBa M MPAKTUUYECKOE MPUMEHEHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUU DJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJIbIX KOJIeOaHUH rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

HUccnegoBanne nepeMEHHOr0 TOKa B LENUM W3  IOCIEAOBATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI M3JIYyYEHHS] SJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTpOMarHuTHbIX BOJIH. [I[puMeHEeHUE 3JIEeKTPOMArHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre yCTpOMCTBA M NMPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mronieecst Te0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.



Habmonenue nuntepdepeHinu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH U
4acTOTOM KOJIeOaHUH.

HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIOMIICHHE, TOJIApr3aIus, Tudpakius, nHTeppepeHITrs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPETOMJICHUS CcBeTa. AOCOTIOTHBIN
nokasarenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro cBera. LIger.

ColOuparomuie ¥ pacceuBarolue JUH3bL. ToHKas auH3a. PDOKycHOE
pPacCTOSIHME M ONTHYECKas CHiIa TOHKOW JuH3BI. [locTpoeHne m300pakeHUil B
coOMparoIUX W pacceuBarOmMX JuH3aX. @opmylna TOHKOH  JIMH3BIL.
YBennueHue, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBas onrtuka. MaTepdepenuus cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMOICHUS MaKCUMyMOB M MHUHHMYMOB B HHTEp(EpeHIITMOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHMYECKOrO CBE€Ta Ha
TU(OPAKIIMOHHYIO PEHIETKY.

[Tonstpusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPHUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOCKIIMOHHBIM arapar, MHUKPOCKOII, TEJICCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKECHUE U TPEIOMIICHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Moaenu MUKPOCKOTIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tosrydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIETKY.

Habmronenue nonsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mepenune nmokaszarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 3. OcHOBBI cieNMAJILHONH TEOPUU OTHOCHTEJIbHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. [loctynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHIIITEITHA.



OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMeIJICHUEe  BpPEMEHU U
COKpAIlICHHUE JIJTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DSHEPrUued U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 4. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIsC HOTOHA.

OtkpeiTiie u ucciaenoanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonsl doTodrddekra. YpaBHenue OitHireriHa s dpotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICMCTBUE CBETA.

Texnuueckue ycTpoWCTBa W MPAKTHUYECKOE MPUMEHEHHUE: (OTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pesepdopnaa mo paccessHuio o -4acTHIL.
[Inanerapuas mogxens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOILICHHE
(GOTOHOB TpU TEpexoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YPOBHEU SHEPrUU aTOMa BOJOPO/IA.

BonHoBbeie cBoiictBa uactuil. Bomubl ne bpoiins. KopmyckymnsipHo-
BOJIHOBOM AyaJIN3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHBI JIa3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIOXKHOCTh CTPOEHHs sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesepdopna 1o  ompeneneHwio  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Bnnsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast moaens sipa [ elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacma/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccer sapa.

SnepHble peakunu. Jlenenue u CUHTE3 sI€ep.



Anepnsbiii peaktop. TepmosinepHbii cuHTe3. [IpoOiemMbl U MEPCIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HaOJIIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTallbHbIC B3aUMOJICUCTBUA. EIMHCTBO (HU3WUYECKOW KapTHUHBI
MUpa.

TexHuyeckne yCTpoOWCTBA W MPAKTUYECKOE NPUMEHEHHE: HO3UMETP,
kKamepa BuiibcoHa, siiepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3zpges 5. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cuctema.

Connue. ConneyHass akTUBHOCTh. VcTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHbINA Kacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IOCJIEA0BATEIBHOCTU. BHyTpEeHHEE CTpoeHuE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUU U 3BoJironuu ColHIa
Y 3BE3]. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenune CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoramakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJIOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTo MOTyIIapusi 1
SIpPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIIMAIBHOW W JTUYECKOU cdepax NesTeTbHOCTH YelIOBEKa, POJb M MECTO
(GU3MKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA, POJIb
¢dusnueckoii Teopur B GOPMUPOBAHUH TPEICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEP)KATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.



Meoicnpeomemnvle nonsamust, CBSI3aHHBIE C U3yYEHUEM METO/IOB HAyYHOT'O
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUIOTE3a, (PU3MUECKasi BEIMYUHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE
byHKINU: CUHYC, KOCHHYC, TaHTEeHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMK HA OCHU KOOPAUHAT,
CJIO)KEHUE BEKTOPOB, NPOU3BOJAHBIC AJIEMEHTAPHbIX (PYHKIUN, MPU3HAKH
noI00Msl TPEYTOJILHUKOB, OMpeIeNieHUue IUIOMAIM MIOCKUX (Quryp u oobéma
TeN.

buonocusa: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelIbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JIEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TOJIOCa 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPSICCHHIA.

Texnonoeus.: TMHUN QJICKTpoOICpeaad, recucparop NCpEMCcHHOTO TOKaA,
QJIICKTPOABUTATCIIb, MHAYKIIMOHHAA IICYb, paaap, paI[I/IOHpI/IéMHI/IK, TCJIICBU30D,
AdHTCHHa, TCJIG(bOH, CBLI-HGLIB, HpOGKI.[PIOHHBIfI alirapar, BOJIOKOHHAsA OIITHKA,
COJIHCYHAasA 6aTapeﬁ.

ININIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Duszuka» Ha ypOBHE CPEIHEro OOIIEro
oOpazoBanusi  (0a30BBIA  YypPOBEHb) JIOJDKHO  OOECHEYHUTh  JIOCTHUKEHUE
CJIEYIONUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3ybTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE pE3yNbTaThl OCBOEHUSI y4yeOHOro mpenMera «Du3nKay
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAaTbCA C(OPMHUPOBAHHOM BHYTPECHHEH TMO3WIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KWU3HECHHOI'O OIbITa W ONbITA JESITEIbHOCTH B IPOLECCe
peain3alii OCHOBHBIX HANPABJICHUN BOCIMUTATEIIBHOM NESATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WIUKA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTHUYECKUX M
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTbH BECTU COBMECTHYIO JACATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o011ecTBa, yuacTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHUE  B3aUMOJECHUCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHUH C X (HYHKIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;



2) MAaTPHOTHYECKOT0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh ~ POCCHUCKOW  TPaKJAHCKOH  HACHTHYHOCTH,
MaTPUOTHU3MA,;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXCHHUSIM
POCCHICKUX YYEHBIX B 001aCTH (PU3UKH M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

cOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHNS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTH YUEHOTO;

OCO3HaHHUE JMYHOT'O BKJIa/a B MOCTPOCHHUE YCTONYMBOTO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

3CTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYas O3CTCTUKY HAyYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3UIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K Pa3indHbIM chepam mpoheCCHOHATBHON JCSITeIbHOCTH, B TOM
YHCJIC CBSA3aHHBIM C (DU3UKOM M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccur W pealn30BbIBATH COOCTBCHHBIC IKM3HCHHBIC
TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOpa30BaHUIO B
o0acTi pU3MKHU Ha TPOTSHKEHUH BCEH JKU3HU;

6) 3K0JOrNYecKOro BOCIIMTAHUS

C(OPMHPOBAHHOCTD SKOJIOTUYECKON KYJIbTYPhI, OCO3HAHHE TI00ATBHOIO
XapakTepa 3KOJOTHYSCKUX PoOIeM;

IUIAHUPOBAHME W OCYIIECTBICHUE NCHCTBHI B OKPY)KAIOIIEH cpene Ha
OCHOBE 3HAHU IIeJICH YCTOHYHMBOTO Pa3BUTHS YCIIOBEUYCCTBA,;

pacIIMpeHUe OMbITa ACSITCIBHOCTH DKOJOTHYECKON HAIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH TI0 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKOM HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOHW JESATEIHLHOCTH, TOTOBHOCTh B MpOIECCE
U3ydeHUs (U3MKK  OCYIIECTBJISATH MPOCKTHYIO W  HMCCIIECI0BATEIbCKYIO
JESITeIbHOCTh HHAMBHUYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUSA
Ba3oBbie Jjornyeckue 1eicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTyallU3UpOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENEINIATh IEN ACSITEILHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HUX
JIOCTYKCHHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEYHS] B paccMaTPUBAEMbBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHaln3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEJIbHOCTb, OIICHUBATh COOTBETCTBUE
Pe3yJbTaTOB LIEJISIM, OIIEHUBATh PUCKHU MOCIEJACTBUM €SI TEILHOCTH;



KOOPJAWMHUPOBATh U BBIMOJHATH pabOTy B  YCJIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPHU PEIICHUH )KU3HCHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBareLCKUe JeCTBUSA.

BJIaJIETh HAYYHOW TEPMHMHOJIOTUEH, KIIFOUYEBBIMU MOHSATUSIMU U METOAAMHU
bu3uYeCKON HAYKH;

BJIaJIeTh ~ HaBBIKAMH  Y4COHO-HCCIICIOBATEIBCKOW W IPOCKTHOMU
NEATeIbHOCTH B 00JIacTH  (DU3WKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJIOB  pelleHus 3agad  (U3UYECKOro
coAepKaHUsl, TPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHJIAMU JICITEIBHOCTH MO TMOJYYECHHI0O HOBOTO 3HAHMS, €ro
UHTEpIIpETAllii, MNPeoOpa3OBaHUI0 W TMPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX
CUTYyaIMsX, B TOM YHUCJIE TIPH CO3J]aHUU YICOHBIX MMPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M AKTyaJW3UpPOBATH 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHhI JJIs1 JOKAa3aTeIbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh HapaMeTPbl U KPUTECPUH PEIICHUS;

aQHAJIM3UPOBATh TMOJYYECHHBIE B XOJI€ pPEIICHUA 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIICHHWBATh WX JIOCTOBEPHOCTH, MPOTHO3WPOBATH HW3MEHCHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIE 3a7ayd B 0Opa3oBaTEILHOMN
NEATEeIbHOCTH, B TOM YHCIIC NPU U3yUYCHHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHh 3HaHMUS 1O (U3NKe B MPAKTUUYECKYIO 00JacTh
YKU3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, NTPEIJIaraTh OPUTMHAIBHbBIC IMOJIXO/bI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAOIIHNE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nndopmanueii:

BJIQJIETh HABBIKAMH TONy4YeHUs WHOOpManuu (U3NISCKOr0 COJACpIKaHMS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISATH MOWCK, aHAJIN3,
CHUCTEMATHU3AIMI0 U MHTEPIPETAIMI0O HHPOPMAITUN Pa3IUIHBIX BUI0B U (opM
MPECTABICHUSI;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOJIb30BaTh CpelicTBa HMHGPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOT U B pelieHuu KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHMU3allMOHHBIX 3a7a4 ¢ COONIOJIEHHEM TPEeOOBAaHHMM SPrOHOMHMKHU, TEXHUKH
0€30I1aCHOCTH, TUTHUEHBI, PECYPCOCOCPEIKEHUS, TIPABOBBIX M 3THUYECCKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCTBhI (PU3MUECKOTO COACP)KaHUS B Pa3IMYHBIX (hopMarax ¢
yqéTOM Ha3HaueHHMs WHOOPMAllMM W  1EJICBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY TMPECTABICHUS U BU3yaTH3alliH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

OCYIIECTBJISATh, OOIIEHHEe Ha Yypokax (U3UKM HW BO BHEYPOUHOUH
NeSTETHbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyalldidi © CMSTr4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BaAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJB30BAaTh  MPEUMYINECTBA  KOMaHIHOM |
WHIUBUTyIbHON PabOTHI,



BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)J0T0 YjeHa KOJJICKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHXKEHHUIO: COCTABJISTH IUIAH JIEUCTBHIA,
pacupenensaTb pojad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKJIaThb PE3yJIbTaThbl
COBMECTHOM paboThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEJICHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLUECTBJISATh IIO3HABATEJIBHYIO  JIESTEIIBHOCTH B
obnmactu (UMK W  aCTPOHOMHHM, BBISBJISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIAH PEUICHUS PACUETHBIX U KAUECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUS MPAKTHUYECKOM padoThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATh €ro, OpaThb Ha cebs
OTBETCTBEHHOCTD 34 PELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JacTU
(GU3UKK, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIA W  KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIQJICTh HAaBBIKAMHU I[IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M
OCHOBAaHUI;

UCIIOJIb30BaTh TPHUEMBI pedekcuu [JIsi OICHKW CHUTyallud, BBIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHWBAaTh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHWXKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU aAHAIM3E PE3yJIbTaTOB
NEATEIBHOCTH;

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTUBBI W ApPryMEHTHI JIPYTHX MpPU aHAIM3E PE3yJIbTaTOB
NEATENBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce nocTrkeHUsI TMYHOCTHBIX PE3YIBTATOB OCBOCHUS TPOTPAMMBbI
mo ¢u3uKe I YpOBHS CpEIHEro oO0IIero o0pa3oBaHUsS Yy OO0YyYaromUXCs
COBEPIICHCTBYETCS AMOIMOHAIIbHBIN WHTEJJIEKT, MPEANO0JIararonni
c(hOpMHUPOBAHHOCTH:



CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHHUMATh  CBOE
AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HAIpaBJICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(Pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKIIOUYAIOIIEH CTPEMIICHUE K JTOCTUXKEHHUIO 1ETU
U yCrexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTECH;

AMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE€ JpPYTMX, YUYWUTBIBaTh €ro IMpH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMHU JIOJbMH, 3a00TUTHCA, MPOSBIISATh MHTEPEC U pa3periaTh
KOH(DITUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHMIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENei:
TOYEYHBIA JJIEKTPUYECKUN 3apsifl, JIyd CBE€Ta, TOYECYHBI HCTOYHUK CBETA,
AIEpHAasl MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO $/pa NPHU PEIICHUU
du3nueckux 3aaay;

pacrio3HaBath (U3MUYECKUe SIBICHUS (MPOLECChl) U OOBICHATH HX Ha
OCHOBE 3aKOHOB D3JIEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKAs
MIPOBOAUMOCTB, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MArHUTHOE JIEUCTBUS TOKAa,
B3aMMOJICCTBHE  MAarHUTOB, JJEKTPOMATHUTHAas  MHAYKLHS, JIEWCTBUE
MarHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM M JABWXKYIIUKCA 3apsij,
ANIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJMHENMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHHE, MPETOMIIeHHEe, UHTep(depeHtns, TUPPaKIUsI U TOIIPU3ALIUS
CBeTa, nucnepcus ceeta, portornnekrpudeckuit agpdext (hororddexr), cBeToBOE
NABJICHWE, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aromMa  BOAOpOAA,
€CTECTBEHHAsA U HCKYCCTBEHHAs PAJUOAKTUBHOCTB;

OMKCHIBATh U3yYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, AJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIE SIBJICHUS (TPOLECCHI), UCIOJIB3Y (PU3NYECKUE BEIIUYUHBI:
AIEKTPUYECKUH 3apsij, CUJIa TOKA, JIEKTPUUECKOE HAMPSHKEHUE, DIEKTPUIECKOE
COMNPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABWXKYIIAs Cuja, padoTa
TOKa, MWHAYKOHWS MArHUTHOrO 1mojs, cwia Ammnepa, cuna JlopeHna,
UHAYKTUBHOCTh KATYIIKH, SHEPTHsl JJIEKTPUYECKOrO M MAarHUTHOTO MOJEH,
NEePHOJ U YacToTa KoJieOaHUl B KOJIeOATEIbHOM KOHTYpE, 3apsij U CUJia TOKA B
npolecce TapMOHUYECKUX  BJIEKTPOMATHUTHBIX — KojeOaHuil, ¢oKycHoOe
PAcCTOSIHUE M ONTUYECKas Cuia JIMH3bI, IPU OMMCAHUU MPABWIBHO TPAKTOBATh
(U3MUECKUIl CMBIC UCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U €IUHUIIBI,



yKa3blBaTh (OPMYJIbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIMYUHY C
IPYTUMH BETUYNHAMU;

ONMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHHS W IPOLECCHI, HCIOJIb3Ys
¢u3nyuecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrus U UMMYJIhC (POTOHA, MEpPUOJ TOJypacnaja, dHEPrus
CBSA3U ATOMHBIX sijiep, NpPH OINKCAHUU MPaBUIBLHO TPAKTOBATh (PUIUUYECKUIA
CMBICII HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI U E€JIMHUIIbI, YKa3bIBaThb
dbopMynbl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUYeHUE (PU3UUECKOIN BEITMUUHBI;

aHaMM3UpoBaTh  (U3MYECKHUE TPOIECChl UM SIBIICHUSA, HCHOJB3Ys
(du3nyuecKkre 3aKOHbl U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATENHLHOTO U
NapajuieIbHOTO COEIUHEHUS MPOBOJHMKOB, 3akoH Jlxoymns—JleHua, 3akoH
ANEKTPOMAarHUTHOM WHAYKUUHU, 3aKOH NPSIMOJMHEHHOTO paclpOCTPAHEHUS
CBETA, 3aKOHbl OTPAKCHUSI CBETA, 3aKOHBI IPEJOMIICHHS CBETa, YPABHEHHE
OiinirenHa st GotorddexTa, 3aKOH COXpPAHEHHS JHEPTUH, 3aKOH COXPaHECHUS
VMMIIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUECKOrO 3apsla, 3aKOH COXPaHEHUs
MacCOBOI'0 YMCJa, OCTynaTsl bopa, 3aKOH paAuo0aKTUBHOTO pacnana, pu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHUpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKoe
BBIPKEHUE U yCIIOBUA (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpPENEATh HAIPaBJICHUE BEKTOpPA WHAYKUIMM MArHUTHOTO  IIOJIA
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh W OIHUCHIBATh M300pa)KEHUE, CO3/1aBa€MOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIEPUMEHTHI 10 HCCIAEAOBAHHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCIIOJIBb30BAHUEM IIPSMBIX U KOCBEHHBIX HM3MEPEHHUH: IPU 3TOM
dbopmynupoBath mpoOsieMy/3agady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYJAOBaHMS, NMPOBOIUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BETUYHH,
Ipy ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS W HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCIOJIH30BAHUEM
NPSIMBIX WU3MEPEHHI: TPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3yNbTaThl IOJYYCHHON 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH B BHUJIE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOBI MO pe3yIbTaTaM MUCCIIEIOBAHMUS,

coOmro/1aTh TpaBuia 0€30MacHOr0 TPy/la P MPOBEICHUU MCCIEI0OBAaHUN
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4EOHO-UCCIEIOBATEIbCKON U MPOEKTHOMN
JNEATEIPHOCTH  C  MCIOJIb30BAHUEM  U3MEPUTENBHBIX  YCTPOMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemaTh pacu€THbIE 3aJadyd C SBHO 3aJaHHOW (U3UUECKOM MOJIEIbIO,
UCTIOJIb3YsT (PU3MUYECKHE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHaju3a YCIOBUS
3a1a49M BBIOMpATh (PU3MYCCKYI0O MOJIENb, BBIACIATE (U3NYCCKUC BEIHYHHBI
dbopMybl, HEOOXOUMBIE ISl €€ pEelIeHUs, TPOBOAUTH PACUETHl M OIICHUBATH
pPeaTbHOCTh MOTYYEHHOTO 3HaUeHUs (PU3NIECKON BEITMUHMHBL;

peuarb Ka4eCTBEHHBIEC 3a7a4u: BBICTpPauBaTh JIOTUYECKU
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUN C ONMOPOM HA M3YyYEHHBIEC 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHHUS;

UCTIOJIB30BaTh  TMPU  PEIIEHWHW  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH)OpPMAIIMOHHBIE  TEXHOJIOTHH IS TOUCKA, CTPYKTYpPUPOBAHU,
UHTEPOpETallud W  TPEACTaBICHUS y4eOHOW ¥  HAyYHO-TIOMYJISIPHOMN



uHpOpMAIMU, TIOJYYEHHOW W3 PAa3NUYHBIX HCTOYHHKOB, KPHUTUYECKU
aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

OOBSICHATh TPHUHIMIIBI JACUCTBHS MAIlIUH, MPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yYCIOBUS WX O€30MacHOTO  WCIOJb30BaHUS B
TIOBCETHEBHOW JKU3HU;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPY)KAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B MMOBCETHEBHOMN KU3HU
Il obecrieueHuss 0€30MacHOCTH MpH  OOpallleHMH ¢ TpUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHEHHS 37I0POBBS U COOTIOCHHSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBIIOJHEHUEM pPAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIBI, PaIMOHATBHO pACIPENesATh OO0S3aHHOCTH U
IUTAHUPOBAaTh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OLICHMBATh BKJIAQJ KaXJOT0 U3 YYaCTHUKOB TPyHIbl B  PEIICHHE
paccMaTpuBaeMoi pOOJIEMBI.



YyebHO-TeMaTHyeCKuil IIaH mporpaMmsl o ¢usuke ais 11 kiacca

Ne/m Tema paznena Kou-Bo JlabopaTopHbIX KonTponbHbIx

4acoB pabot paboT
1 DNEeKTPOIMHAMUKA 24 1
2 Konebanus u BOJHBI 16 1
3 OnTuka 17 2
4 KBanToBas usnka 23 1 1
5 3HaueHne PU3UKU [Tl pa3BUTHA 1 -

MHUpa ¥ pa3BUTHUS
MIPOM3BOJICTBEHHBIX CHJI OOIIECTBA

6 CrtpoeHue BcelneHHOM 10 -
7 Oo6o61aroiiee NOBTOPEHUE 10 1
8 Hroro 102 1 6




Tematnueckoe nnaHupoBaHue ypokos Ppusmnku 11 Knacc
34y B Hepenw

HaumeHosaHusa pasdenoe umem

Ne ypoka
dneKTpoaMHaMUKa (24 u)
MocmosHHbIii aneKkmpuyeckuli mok (9 4)
1 dneKkTpUYecknin Tok. Cuna Toka
2 NCTOYHMK TOKa B aneKkTpuyeckomn uenun. 34C

3akoH Oma gns 0AHOPOAHOro NPOBOAHMKA. 3aBUCUMOCTb YAE/NbHOIO CONPOTUBAEHUSA NPOBOAHUKOB M NONYNPOBOAHMKOB OT

3 TemnepaTypbl

4 CoeagnHeHUA NPOBOAHUKOB

5 3akoH OMa 4na 3aMKHYTOM Lenu

6 N3mepeHune cnnbl TOKa U HanpaXeHua

7 Tennosoe geiicTBME 3NEKTPUYECKOTO TOKa. 3aKoH [koyna-/leHua

8 PeweHwne 33434 «MOCTOAHHDLIN 31EKTPUYECKUI TOK»

9 KoHTponbHas paboTa «MoCTOAHHbIN 3NEKTPUYECKUIA TOK»
MazHummHoe nosne (9 4)

10 CraumoHapHOe MarHnTHoe none.

11 Cuna Amnepa.

12 Cuna Amnepa. PeweHne 3aaau.

13 Cwna NlopeHua.

14 Cuna JlopeHua. PeweHune 3agay.

15 MarHuTHble CBOMCTBA BeLLECTBA.

16 MarHutHoe none. PeweHune 3aaau.




0606uwatoue-noBTOpPUTENbHOE 3aHATUE MO TemMe « MarHUTHoe noney.

17
18 PeweHue 3a0a4
Snekmpoma2HUMHaA uHOyKyus (6 4)
19 ABNeHne 3NeKTPOMaArHMTHOM UHAYKUUM
20 ABNeHne 3NeKTPOMarHMTHOM MHAYKUMK. PelweHne 3agau.
21 HanpasneHne MHAYKUMOHHOrO TOKa. Npasnno JleHua.
22 HanpasneHne MHAYKUMOHHOrO TOKa. Npasuno JleHua. PeweHne 3aaay.
23 JNeKTpoMarHuTHas HAyKuma. PeweHne 3agau.
24 KonmponeHaa paboma Nel « MazHUmMHoe nose. 31eKmpomMazHUMHAA UHOYKUUA».
Kone6aHua u BoaHbI (16 u)
MexaHu4ecKue KonebaHus (2)
25 CBoboAaHbIe U BbIHYXAEHHbIE MeXaHUYeCcKne KonebaHua. MaTemMaTU4ecKuin MasTHUK.
26 PeweHwne 3agay
SnekmpomazHuUmMHble KonebaHusa (6 4)
27 AHanorna mexay MexaHM4eCKMMU U 3/1EKTPOMArHUTHbIMK KonebaHuaMM.
28 PeweHwne 33434 Ha XapaKTEPUCTUKN 31IEKTPOMArHUTHbIX CBOBOAHbIX KoNnebaHuM.
29 MepemeHHbIN 3N1EeKTPUYECKUI TOK.
30 MepemeHHbIN 3N1eKTPUYECKUNI TOK. PelueHne 3aaau.
31 dneKTpomMmarHuTHble KonebaHuaA. PelweHne 3aaau.
32 dneKTpoMarHuTHble KonebaHuA. PeweHune 3aau.
Mpou3zeodcmeo, nepedaya u ucrnonb3o08aHuUe 3neKmpu4veckoli sHepauu. (2 4).
33 TpaHcdopmaTopbl.
34 Mpoun3BoACTBO, Nepeaaya U UCMOJIb30BaHUE INIEKTPUYECKOM IHEPTUMN.
MexaHuyecKue 80sHbI (24).
35 BonHa. CBOMCTBA BOJIH M OCHOBHbIE XapaKTEPUCTUKM.
36 BonHa. CBOMCTBa BOJIH M OCHOBHbIE XapaKTEPUCTUKKU. PelleHne 3a4au.




JnekmpomazHUmMHbie 80HbI (4 4).

37 OnbiTbl Mepua.
38 OnbiTbl lepua. PeweHne 3agay.
39 N306peTeHmne pagmo A. C. MonosbiM. MpUHLMNbI PagMOCBA3N.
40 MexaHn4yecKkne 1 sneKTPOMarHMTHble BOIHbI. PelueHne 3aaau.
OnTtuka (17 u).
Ceemoevlie 80sHbI (10 y).
41 BeegeHue B ONTUKY.
42 OCHOBHble 3aKOHbl FEOMETPUYECKOM ONTUKN
43 OCHOBHble 3aKOHbl FEOMETPUYECKON ONTUKWU. PelleHne 3aaau.
44 JIMH3bI.
45 dopmyna TOHKOM NUH3bI.
46 Ontnyeckana cnna n GOKyCcHoe paccToaHne cobumpatowen NnH3bl. PelweHne 3agay.
47 Oucnepcus ceeTta.
48 NHTepdepeHUmA BOJH.
49 Ondpakuma mexaHU4YeCcKUxX U CBETOBbIX BOJH. [Tonapusauma ceeTta
50 KonTponbnas pabota Ne3 «['eomerpudeckasi ONTHKAY.
SnemeHmMbl meopuu omHocumensHocmu (4 y).
51 dnemMeHTbl cneumanbHOM TEOPUM OTHOCUTENBHOCTU. MoCTynaTbl MHLWTEMHA.
52 3NeMeHTbl PenAaTUBUCTCKON AMHAMMKN.
53 OCHOBbI TEOPUUN OTHOCUTENBHOCTU. PelueHune 3aaau.
54 Ob6obuwatouee-noOBTOPUTENIBHOE 3aHATUE NO TEME «INEMEHTbI CNELMANbHON TEOPUN OTHOCUTENBHOCTUY.
U3znyuyeHue u cnekmpeol (3 u).
55 N3nyyeHne u cnekTpbl. LLIKana aneKTpoMarHUTHbIX U3Ay4YeHUA.
56 N3nyyeHne u cnekTpbl. PeleHmne 3agav.
57 Obobuwarowee nosmopeHue no meme «Crekmpbl U UssydeHue».

KsaHTOBasa ¢pusumka (23 u).




Ceemosevie KeaHmoli (6 4).

58 3akoHbl poToadpdekTa.
59 3akoHbl poToaddekTa. PeleHune 3agau.
60 ®oToHbI. TMnoTesa ge bponna
61 MpumeHeHne doToaddeKTa Ha NpaKTUKe.
62 KBaHTOBblE CBOICTBA CBETA: CBETOBOE AaB/JEHUE, XMMMYECKOE AeNcTBUE cBETA. CBETOBbIE KBAHTDI.
63 KoHTposnbHas paboTta Ned «3nemeHTbl CTO 1 KBaHTOBOM PUIMKNY.
AmomHas ¢usuKa (7 4).

64 CtpoeHue atoma. OnbiTbl Pesepdopaa.
65 KBaHTOBble nocTynaTbl bopa. M3nydyeHne n nornoweHme cBeta aTOMOM.
66 KsaHTOBble noctynaTel bopa. PeweHue 3agau.
67 Na3sepbl.
68 AtomHas dusuKa. PeweHne 3aaau.
69 Obobuwatowe-noBTOpUTENBHOE 3aHATUE NO TeMaM «CBETOBbIE KBAHTbI», KATOMHaA puU3nKa»,
70 Pemienue 3anau
71 du3zuKa amomHoz0 A0pa. InemeHmapHole yacmuybi (10 4)
72 DKCnepuMeHTaNbHble METOAbI PErUCTPALLIUM 3aPAXKEHHDbIX YacTuUL,
73 JlabopamopHas paboma Ne9. «M3yyeHue mpeKos 3apAXCEeHHbIX Hacmuu, 10 20MosbiM (homoz2papuam».
74 PaanoaKTMBHOCTb.
75 PaanoakTMBHOCTb. PeleHue 3agau.
76 DHeprua cBA3n aTOMHbIX Aaep.
77 DHepruA ceA3M aTOMHbIX Aaep. PeweHmne 3aaau.
78 LenHaa aaepHan peakuma. ATOMHaa 3NeKTPOCTaHUmA.
79 MpumeHeHne GU3MKKM AAPA HA NPaKTUKe. Buonormyeckoe aenctTemne pPagMoOaKTUBHBIX U3NYYEHUN.
80 dnemMeHTapHble YacTuubl
81 KoHmponeHas paboma Ne5. «kAmom u amomHoe 50po»._

3HayeHue ¢M3MKM ANA Pa3BUTUA MUPa Pa3BUTUA NPOU3BOAUTENIbHDBIX CUN oﬁmecrea (1 ‘I).
82 dusnyeckaa KapTMHA mupa.




CtpoeHue un 3Boatouuna BceneHHoit (10 u)

83 HebecHas cdepa. 3Bes3gHoe Hebo.
84 3akoHbl Kennepa.
85 CtpoeHne ConHeYHOM cucTemsl
86 Cucrema 3emna — JlyHa
Obuwwme ceegeHnsa o ConHue, ero UCTOYHUKN
87 SHEeprum n BHyTPEHHeEe CTPOEHME.
88 dusnyeckaa npupoaa 3sesa.
89 Hawa MNanaktmka.
90 MpouncxoxaeHne n 3BoAOLMA ranakTuK. KpacHoe cmelleHue.
91 CTpoeHue n 3Bonouma BceneHHON.
92 n3Hb 1 pasym Bo BceneHHoM.
O6o6watouwee nosropeHue (10 u)
93 KnHemaTtunka. KnHemaTuka TBepaoro Tena.
94 AnHamunKka n cmnbl B npupoae. 3akKOHbl COXPaHEHMA B MEXaHUKe.
95 OcHOBbI MOJIEKYNAPHOM GU3MKKN. B3aMHble NpeBpaLLeHMA }KNLKOCTEN 1 ra30B. TBepable Tena
96 TepmoguHamuKa.
97 dneKkTpocTaTKa MOCTOAHHbBIN SINEKTPUYECKUIN TOK.
98 INEeKTPUYECKNI TOK B PA3/INYHbIX Cpeaax.
99 MarHuTHoe nose. NeKTPOMarHMTHaA MHAYKLUKUA.
MexaHunyeckue BOHbI. DNEKTPOMArHUTHbIE BOJHbI.
100
®du3uKa aTOMHOTO f/1pa
101
102 Wrorosast koHTpOIBHAS paboTa




