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MMOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3uke 0a30BOro ypOBHS Ha YPOBHE CpeaHEro oOIiero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKECHUU W TpeOOBaHUU K pe3ylibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON TpOrpaMmbl, npeacrtaBieHHbIX B PI'OC
COO, a rtaxxke ¢ yd€rom ¢denepanmpHOii pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIETIIMU TpenofaBaHusi yueOHoro mpeamera «dPusmka» B 0Opa3oBaTeIbHBIX
OpraHu3aLusIX Poccniickon denepanum, peanu3yromux OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

CopepxaHue mnporpaMmbl IO (U3MKE HampaBiIeHO Ha (GOpMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa oOydarommxcs 11 kiaccoB mpu oOydeHHU
ux ¢u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESITEIbHOCTHOI'O IOJAXO0/A.
I[Iporpamma mno ¢usuke coorBercTByeT TpeboBanusim DI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METAIlPEAMETHBIM pe3yJibTaTaM
OOy4YeHHs, a TaKXKE YUYHTHIBAET HEOOXOJIMMOCTh PEATH3AIUN MEKIPEIMETHBIX
CBsi3e (DU3MKH C €CTECTBEHHO-HAyYHBIMH Y4YE€OHBIMH TIpeaMmeramMu. B Hel
OTIPENICNSIFOTCSI OCHOBHBIC IEJIM M3y4eHUs] (PU3MKKM Ha ypPOBHE CPEIHEro OOIIEro
0o0pa3oBaHusl, IUNIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JUYHOCTHBIE,
MeTarpeAMETHbIE, TpeMeTHbIC (Ha 0a30BOM ypPOBHE).

[Iporpamma 1o (pu3mKe BKIIFOYACT:

e IUIAaHHUPYEMbIE Pe3yiabTaThl OCBOEHUS Kypca (U3UKHU Ha 06A30BOM YpPOBHE, B

TOM 4YHCJI€ IPEAMETHBIE PEe3yJIbTaThl 10 IOJIaM 00yUYEHMUS;

e cozepkaHue yueOHoro npeaMeTa «Du3nka» 1Mo rojgamMm oOydeHHsI.

du3zuka Kak Hayka o HauOoJiee OOIIMX 3aKOHax MPHUPOJIbI, BBICTyIas B
KauyeCcTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUU 00 okpykaromeMm mupe. LIIKoapHbBII Kype (PU3UKHA — CUCTEMOOOPa3yIOIIUi
JIJISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DHU3MYECKHE 3aKOHBI
JIe)KaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HW3Yy4YaeMbIX XHUMHEH, OHOJIOTHEH,
¢usnueckoit reorpaduelt u acTpoHOMHEW. VCIoONb30BaHWE W AKTHBHOC
npuMeHeHne (U3MYECKUX 3HAHUM  OIpelNeNsieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHIl B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, MOJy4YeHHUS] HOBBIX MaTECpHaIOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHX.
N3yuenue ¢uU3UKUM BHOCUT OCHOBHOM BKIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4yHON KapTUHBI MHpa oOydaronuxcsi, B (OpMUpPOBAaHUE YMEHUNH HPUMEHSTH
HAyYHBIA METO/I O3HAHUSI TIPU BBITIOJITHEHUH UMH YYSOHBIX HCCIICTOBAHUH.

B ocHOBy Kkypca (u3HKM JUII YPOBHS CpEIHEro oOmero oOpa3oBaHMS
MOJIOKEH PsA HWIeH, KOTOpPhIE MOXXHO paccMaTpyUBaTh KaK MPUHLIHUIBI €To
MMOCTPOEHHSI.
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Hoess yerocmnocmu. B COOTBETCTBUM C HEU KypcC SBISETCS JIOTMUECKHU
3aBEpLIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKON, TAaK U COBPEMEHHOU (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW marepual Kypca (U3HUKA
00BeIMHEH BOKPYr (Qusmueckux Teopuil. Benmymmm B Kypce sBiseTcs
(opmMupoBaHHE MPEACTABICHUNU O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U
rnoJe.

Hoes ecymanumapuzayuu. EE peanuzanms TpearoyiaraeT HCIOJIb30BaHUE
TyMaHUTApHOTO TOTEeHUHajda (U3UYECKON HAyKH, OCMBICICHHE CBS3U DPa3BUTHUSA
¢bu3mkm Cc pa3BUTHEM OOIIECTBa, a TaKkKe€ C MHPOBO33PEHUYCCKUMU,
HPABCTBEHHBIMH U SKOJIOTHYECKUMU MPoOIeMaMU.

Hoess npuxnaouoii  nanpasiennocmu. Kypc ¢$usukm npenmonaraer
3HAKOMCTBO C HIUPOKHM KPYIrOM TEXHHUYECKHUX W TEXHOJIOTMYECKUX MPUIIOKCHUN
W3Yy4YEHHBIX TEOPUU U 3aKOHOB.

Hoesa »okonozuzayuu peanusyercsi MNOCPEACTBOM BBEICHHS JJIEMEHTOB
COZlep>KaHUsl, TIOCBAIIEHHBIX OKOJOTHYECKHM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJOTHW, a TaKXKe OOCYXKICHUS
MpoOJIeM PalIMOHAIIBHOTO TIPUPOJIOTIOIB30BAHUS M SKOJIOTHYECKON 0€30IMacCHOCTH.

CTep>KHEBBIMU BJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISIIOTCA (pu3ndyeckue Teopuu (GopMHUpOBaHHE MPEICTABICHUU O
CTPYKTYpE MOCTPOSHHST (PU3NUECKON TEOpHH, POl (PYyHAAMEHTAIBHBIX 3aKOHOB M
IPUHLIMUIOB B  COBPEMEHHBIX IIPEJICTABJIEHUSIX O IMpPUPOAE, TIpaHHULAX
IIPUMEHUMOCTH TEOpUM, [JIsI ONHCAaHUs EeCTECTBEHHO-HAy4HBIX SBJICHUM U
MIPOIIECCOB).

CuCTEeMHO-ICATEILHOCTHBI TOAX0] B Kypce (DH3UKH PealM3yeTCs MPEekKIIe
BCEro 3a CUET OpraHu3alli JKCIIEPUMEHTAIIBHOW JESITEIBbHOCTH OOYYarOIINXCS.
Jns  ©Ga3zoBoro ypoBHS Kypca (U3UKA — OTO HCIOJH30BAHUE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U J1aOOpaTOpHBIX pabor,
KOTOpBIE B IporpamMme mno (pu3uke oObeAWHEHBI B OOIUI CIHUCOK YYSHUUYECKHUX
MPaKTHYECKUX PaboT. Brienenne B yka3aHHOM MepedHe J1abopaTopHBIX padoT,
MPOBOAVMBIX JJISI KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMU
00pa3oBaTEIbHOTO IIPOLIECCAa HCXOJAsl M3 OCOOCHHOCTEH IUJIAaHUPOBAHUS U
ocHamieHusi kabwHeta ((Qusuku. Ilpum »>TOoM oOecrieynBaeTcsi OBIIAJCHUE
00y4aroIIUMHUCS YMEHHUSIMH TIPOBOJAUTH KOCBEHHBIC W3MEPEHUS, WCCIICIOBAHMUS
3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH U IIOCTAHOBKY OIIBITOB II0 MPOBEPKE
MPEAI0KEHHBIX THITOTES.

Bonpmioe BHUMaHHWE YyIENSeTCS PEHICHUIO PAcYETHBIX W KadyeCTBEHHBIX
3anad. [Ipu sToM misi pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/la4dl C SIBHO
3alaHHON (PU3UIECKON MOJEIBIO, TTO3BOJISIONINE TPUMEHSITh N3yUY€HHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pasziesia Kypca, TaKk WU HHTETPUPYS 3HAHUS W3
pa3HbIX pas3nenioB. /s KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIFOTCS 3a/1aHUsI HA
00BsICHEHHE TpOTEeKaHWs] (U3NUYECKUX SIBJICHUM M MPOIECCOB B OKpY>KaromIeH
KU3HU, TpeOyromue BbIOOpa (U3WYECKON MOJENH ISl CHUTyallud IPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBammsimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO YYEOHOTO TIpoliecca 0a30BBIM YpPOBEHb Kypca
(bu3uKHM Ha ypoBHE cpeaHero o0IIero 00pa3oBaHus JOJDKEH U3y4aThCsl B YCIIOBHSIX
MpeAMEeTHOr0 KabuHeTa (U3UKU WM B YCJIOBUSX HHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuHeTre (HU3UKUA JTOJDKHO OBITh
HEOOX0IMMOEe JIabopaTopHOEe OOOpYyAOBaHUE ISl BBITIOJHEHUS YKAa3aHHBIX B
nporpamMmMe 1o (pu3HKe YUSeHUUYECKHUX MPAKTUUECKUX paboT M JEMOHCTPAIMOHHOE
o0opyZoBaHuE.

JemoncTpaunonHoe oOopynoBaHue (GOpMHUPYETCS B COOTBETCTBHH C
NPUHLOUIIOM MHUHHUMQIBHOW JIOCTAaTOYHOCTA H  OOECIIEUMBAET ITOCTAHOBKY
MEPEYNCIICHHBIX B TIporpaMme 10 (PU3UKE KIIOYEBBIX JIEMOHCTpAMN IS
WCCJICIOBAHMUSI  M3yYaeMbIX SIBICHUH W  TIPOLIECCOB, OMIUPHUYECKUX U
(yHIaMEHTaNBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUHN.

JlaGopatopHoe 0O0OpyJIOBaHUE [JI YYCHHUYECCKHUX MPAKTHYSCKUX padboT
dbopmupyeTcsi B BUJIE TEMAaTHYSCKUX KOMIUIEKTOB M oOecreynBaeTcsi B pacuére
OJHOIO KOMIUIEKTa Ha JByX oOOyyamommxcsa. TemaThudeckue KOMIUICKTHI
71a00paTOPHOTO OO0OpPYIOBaHUS MOJHKHBI OBITh IOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHNN AHAJIOTOBBIX W LHU(POBBIX NPUOOPOB, a TaKXKe KOMITHBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHAE IU(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH TIETISIMHA U3y4eHUsI (GU3UKHU B 00111eM 0Opa30BaHHUU SIBIISTFOTCS:

e (opMupoBaHME HHTEpECa M CTPEMJICHHS OOYYalOIHMXCA K HAyYHOMY
W3YYCHUIO MPHUPOABI, PA3BUTHE WX HHTEIUIEKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS U (POPMHUpPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3yYCHUS
OCHOB CTPOCHUSI MaTeprU U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (dopMHpOBaHHE YMEHHI OOBSICHITH SBJICHHUS C HCIOJB30BAaHUEM
(U3NYECKNX 3HAHWHA M HAYYHBIX JJ0OKAa3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUM O poOJM (PU3MKH ISl Pa3BUTHS IAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JocTmwkenne 3TUX 1eneid oOecredynBaeTcsl pPelIeHHEM CIEAYIONIUX 3a/1ad B

Mporecce n3ydeHus Kypca (pu3uKd Ha ypOBHE CPETHEr0 00IIero oopa3oBaHus:
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e mpuoOpereHue CUCTEMBI 3HAHUU 00 (0111704 (buznueckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYast MEXaHHUKY,
MOJIEKYJIIPHYIO (U3UKY, DIJIEKTPOJWHAMHUKY, KBAHTOBYIO (U3UKY U
SJIEMEHTHI aCTPOPHU3UKHY;

e (¢dopMUpOBAaHHE YMEHUM MOPUMEHATh TEOPETUYECKUE 3HAHUS IS
O0BACHEHUA (UBMYSCKUX SBJICHHH B TPUPOAE © IS HTPUHITHS
NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOGHHME CHOCOOOB pEILICHUs pPa3IWYHbIX 3a7ad C SBHO 3aJaHHOU
du3nyeckod MOJENbIo, 3ajlad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIBHOE
co3anue (PU3NIECKON MOJICTH, aCKBATHON YCIOBUSAM 3a/1a4H;

e T[IOHMMaHHE (UMYECKUX OCHOB M NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO

cpeny,

e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO MJIAHUPOBAHUS U NPOBEIACHUS
(GU3NYECKUX SKCIEPUMEHTOB, aHajlnW3a W HWHTEpIpeTanuu WHQPOpMAaIUH,
OIPEAEIICHUS TOCTOBEPHOCTH IIOJIy4€HHOIO Pe3ysIbTara;

e CO3JaHME YCJIOBUM Ul PA3BUTHUS YMEHUH IIPOCKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOMN JEITEIBHOCTH.

BocnuTtatenbHbIM noTeHUMan npeameta «drMsmnka» peanunsyercs yepes:

- MaKCMMaIbHOE UCMNO0/Ib30BaHUE BOCNUTATE/IbHbIX BO3MOXXHOCTEN COAEpPKaHUA
y4yebHbIx npeameToB A1A GOPMMPOBaAHUA Y 0ByYarOLWMXCA POCCUINCKUX
TPAaANLMOHHbBIX A4YXOBHO-HPABCTBEHHbIX M COLLMOKY/IbTYPHbIX LLEHHOCTEN,
POCCUMNCKOro MCTOPUYECKOro CO3HAHMA HAa OCHOBE MCTOPUYECKOTO NPOCBELLEHUS;
noabop COOTBETCTBYHOLLETO COAEPKAHUA YPOKOB, 3a4aHNM, BCMOMOraTeIbHbIX
MaTepuanos, NPobaeMHbIX CUTyauMi ANa obcyKaeHun;

- BKAItOYEHME yuntTensmu B paboumre nporpammol no y4ebHbIM NpeameTam,
Kypcam, MoayNnAM LLeNeBbIX OPUEHTUPOB Pe3y/IbTaTOB BOCMUTAHUSA, UX YYET B
onpeaeneHnUn BocnuUTaTeNbHbIX 3a4a4 YPOKOB, 3aHATUI;

- BK/IlOYEHME yunuTensmu B paboume nporpammbl y4ebHbIX NpeaMeToB, Kypcos,
MoAy/en TeMaTUKMN B COOTBETCTBUM C KasleHAapHbIM NJIaHOM BOCNUTATENIbHOM
paboTbl;

- Bbl60p MmeToanos, MeETOAUK, TEXHOHOFM[/JI, OKa3blBalOWKUX BOCNMUTATE/TIbHOE
BO3,£I,el‘/JICTBMe Ha TMHYHOCTb B COOTBETCTBMU C BOCNUTATE/IbHbIM NAEA/IOM, UENbO U
3a4a4aMun BOCINMUTAHUMA, LENEBbIMU OPUNEHTUNPAMU PE3Y/IbTATOB BOCNNTAHUA,

CtpaHuua 5us 24



- peann3saymnio npnopmtTeTa BOCNMTaHMA B y‘-le6HOl\/‘I AEeATE/NIbHOCTWN,

- NpMBAEYEHME BHUMAHUA 0OYYALOLLMXCA K LLEHHOCTHOMY acMeKTy U3y4yaemblx Ha
YPOKax NpeameToB, ABAEHUM U COObITUN, MHULMUPOBaAHNE OBCYKAEHUN,
BbICKa3blBaHUM CBOEro MHEHMSA, BbIPAabOTKM CBOEro IMYHOCTHOIO OTHOLLEHUA K
n3y4yaembIiM COBbITUAM, ABNEHUAM, INLLAM;

- NPUMEHEHMNE UHTEPAKTUBHbIX GOpM y4ebHO paboTbl — MHTENNEKTYaNbHbIX,
CTUMYJ/IMPYIOLLMX NO3HABATEIbHYO MOTMBALMIO, UTPOBbIX METOAMUK, ONCKYCCUN,
AAOLWMX BO3MOXKHOCTb NpMobpecTn onbIT BeAeHMA KOHCTPYKTUBHOIO AManora;
rpynnoBow paboTbl, KOTOPAA yY4UT CTPOUTb OTHOLLEHMA U AENCTBOBATb B KOMaHAe,
CnocobCTBYET PAa3BUTUIO KPUTUHECKOTO MbILLJIEHUS;

- nobyxaeHmne obyyarowmxca cobnoaatb HOpMbl NoOBeAeHUsA, NpaBMaa obuieHusA
CO CBEPCTHUKAMMN U NeaarormyeckMmm paboTHMKamu, COOTBETCTBYIOLLME YKNaay
obuweobpasoBaTenbHOM OpraHn3aUumn, YCTaHOBNEHUE U NOAAEPHKKY
nobporkenatenbHoM atmocdepbl;

- OpraHu3aumMio HaCTaBHUYECTBA MOTUBUPOBAHHbIX U 3PYAUPOBAHHbIX
obyyatowmxca Hag HeycnesarWwmMMM OA4HOKNACCHUKaMKM, B TOM Yuc/ie C 0CObbiMMU
obpas3oBaTenbHbIMUM NOTPebHOCTAMMU, Aatowero obyyarowmMmca coumaabHO
3HAYMMbIM ONbIT COTPYAHNYECTBA M B3AMMHOM NOMOLLM;

- MHUWUMUMPOBAHME N NOAAEPHKKY UCC/IeA0BaTEIbCKOW AeATEeNbHOCTHU
obyyatowmxca, N1aHUPOBaAHMNE U BbINOJIHEHNE MHAUBUAYA/IbHBIX U FPYNNOBbIX
NPOEKTOB BOCNUTATE/IbHOM HanpPaB/lIeHHOCTW.

Ha wusydenme ¢usuku (0a30BbIi YpOBEHB) Ha YPOBHE CpPEIHETO OOIIETO
oOpazoBanHus orBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemerii B mporpamme 10 (U3UKE TEPEUYCHb JIAaOOPATOPHBIX U
MPaKTHYECKUX pPabOT SBISISTCS PEKOMEHIOBAaHHBIM, YYHUTEIb JellaeT BBIOOP
MpOBENCHUs J1abOpaTOPHBIX pabOT W OMNBITOB C YYETOM WHAMBHUAYAJIbHBIX
0coOeHHOCTEeH 00yUJarouXxcs.
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COAEP)KAHUE OBYYEHUA
11 KJIACC

Pa3znen 4. JiieKTpOIUHAMUKA

Tema 3. Maznummnoe none. In1eKMPOMAZHUMHAA UHOYKUUA

IToctosinable  MarHuThl.  B3auMoJeWCTBHME  TMOCTOSIHHBIX ~ MArHHUTOB.
MarnutHoe mosie. Bekrtop MarHuTHOM wuHAyKUuU. l[IpuHnun cynepno3unuu
MArHUTHBIX NOJied. JIMHMM MarHuTHOM MHAYKIWU. KapTuHa JTUHUNM MarHUTHOH
WHIYKIIUHU MOJISI TIOCTOSIHHBIX MarHUTOB.

MaruuTHoe T1I0Jie HOpOBOJIHUKA C TokoM. KapTuHa JMHUN UWHIYKIUU
MarHuTHOTO MOJIsl JJIMHHOTO MNPSMOT0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KAaTyIIKU ¢ ToOkOoM. OnbIT Opcrena. BzanmoaeiictBue NnpoOBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJlb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaysb U HanpaBieHHUE. J|BrkeHne 3apssKeHHOM 4aCTULIBI
B OJTHOPOJHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue DJIEKTPOMATrHUTHOW HMHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOM
MHAYKIAU. OJIEKTPOABWXKYIIAs CWJla HWHAYKIAU. 3aKOH >IIEKTPOMAarHUTHOU
nHaykuu Dapanes.

BuxpeBoe »siekTpuueckoe ToJie. IJEKTPOJBHXKYIIAs CUJla HHIYKIIUU B
MPOBOJHUKE, JBMXKYILIEMCSI MIOCTYTATEIbHO B OJTHOPOJHOM MAarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTH.  SIBJIeHHME CaMOMHIAYKIHMH. OJCSKTPOJABMKYIIAs  CHUja
CaMOMHIYKIIWH.

DHepruss MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoMcTBa M IIPAKTUUYECKOE MPHUMEHEHHE: MOCTOSHHBIE
MarHuThl, BJIEKTPOMAarHUThI, 3JIEKTPOJABUIrATEIb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHUIl, UHIYKIIMOHHAS T1€Yb.

Hemoncmpayuu

OnsIiT Dpcrena.

OTKJIOHEHUE DJIEKTPOHHOIO My4YyKa MarHUTHBIM MOJIEM.

JIMHUM UHIYKIIUYM MAarHUTHOTO TMOJIS.

BsaumonencTBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlenictBrue cunbl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIIEKTPOMArHUTHOM UHAYKIUU.

ITpaBuno Jlenua.
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3aBUCUMOCTD DJCKTPOJBHUKYIIECH CHUJIBI MHAYKIIUM OT CKOPOCTH W3MEHCHHUS
MarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIVH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HN3yyeHne MarHuTHOTO MOJIs KaTyIIKU C TOKOM.

HccnenoBanue neiicTBUSI MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBI€HUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

Pasnen S. Kosie6GaHusi M BOJITHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbLE KOJ1EOAHUA

KonebGarenpnast  cuctema. CBoOOOAHBIE  MEXaHWYECKHE  KOJICOAHHSI.
I'apmonmnueckue konebanus. Ilepwon, wacrora, ammumtyaa u ¢asa KojaeOaHUil.
IIpy>xuHHBIM MasTHUK. MareMaTM4eCKU MAasATHUK. YpPaBHEHHUE TapMOHHUYECKUX
xosiebanuii. [IpeBpalieHre sHepruu Npyu rapMOHNYECKUX KOJICOaHUAX.

KonebarenpHbiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIeOaHUs B
UJIeaIbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTUs MEXJIYy MEXaHWYECKUMH U
AJIEKTPOMArHUTHBIMHU  KosieOaHusimu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UJI€AJIbHOM K0J1e0aTeIbHOM KOHTYpE.

[IpencraBimenue o 3aryxaromux KojaeOaHUsX. BeIHYXIEeHHbIE MEXaHUYECKHUE
kosneOanus. Pesonanc. BeiHyK/IeHHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS.

IlepemenHsblii  TOK. CHHyCcOWAAJNbHBIM NEPEMEHHBI TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIUIMTY/IHO€ M JEUCTBYIOILEE 3HAYECHUE CHJIBI TOKa U
HaIpPsKEHUSI.

Tpaucpopmarop. [IponsBoacTBo, nepeaadya u NoTpeOIICHUE DIICKTPUUECKON
SHEPruM. DKOJIOTUYECKHE PUCKH NPU IMPOU3BOJICTBE IEKTpodHepruu. KynbTypa
HCIIOJIb30BAHUS AJIEKTPOSHEPTUH B TOBCETIHEBHOM KU3HU.

TexHnyeckue yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHUE: AICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JUHUHU IJIEKTponepeaay.

HHemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeNIbHOM cuCTEeMbl (MPYXKUHHBIA WA
MaTEeMaTHYECKUA MasiTHHK).

HaGmronenne 3aTyxarmmux KoJaeOaHuii.

HccnenoBanue CBOMCTB BBIHYXJICHHBIX KOJICOAHUM.

HaGnronenne pe3oHaHca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHU.

OcuuiiorpamMmsl (3aBUCUMOCTH CUJIBI TOKA M HaNpPsKEHUSI OT BPEMEHHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mociaenoBaTebHOM COCAMHEHUH PE3UCTOpa, KaTyILIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mopesnb TMHUH 3JIEKTpOonepe ayH.
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Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH II€pHOJa MajbIX KOJeOaHUN Ipy3a Ha HUTHU OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanue mnepeMeHHOro TOKa B LENM M3  MNOCJEJ0BATEIbHO
COE€IMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbLE GOIHbL

MexaHu4eckue BOJHBI, YCIOBHUs pacnpoctpaHeHus. llepumon. CkopocTb
pacnpocTpaHeHuss W JJMHa BOJHbL. IlomepeuHble W NOPOJOJIBHBIE BOJIHBI.
HNnTepdepenuns u nuppakius MeXaHUIECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. | pomKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS M3JIy4YEHUs 3JIEKTPOMArHUTHBIX BOJIH.
Bzanmnasi opuenrtanmsi BektopoB E, B, V B sanexkrpomarauTHoit BoHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MPEJIOMJICHUE, NOJsIpu3alus, Tudpaxius,
nHTepdeperusa. CKOpoCTb AIEKTPOMArHUTHBIX BOJIH.

[Ilkana »7E€KTPOMArHUTHBIX BOJH. lIprUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paInOCBSI3U U TeIEBUIACHUA. Panronokamnusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

Texauueckue yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi IMAarHOCTMKa B TEXHHUKE W MEIWIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-tieus.

Hemoncmpayuu

OOpa3oBaHMe U paclpoOCTpaHEHHUE MONEPEUHBIX U ITPOJOIBHBIX BOJIH.

Koneobmromieecst Te10 Kak UICTOYHUK 3BYKa.

Habmroaenne oTpakeHus ¥ MPEeIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmionenune nnrepdepeHunu u Auppakiini MEXaHUUECKHUX BOJIH.

3BYKOBOI pe30HAaHC.

HabGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYyAOH M
4acTOTOM KoJeOaHUH.

HccnenoBanue CBOICTB AIIEKTPOMArHUTHBIX BOJIH: OTpa’keHue,
MpeoOMIICHHUE, TTOJIsIpu3anus, TupaKuns, THTepPpepeHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsimonmHENHOE pacnopoCTpaHEHUE CBETa B
oZHOpoaHOU cpene. Jlyd cBera. ToueyHbIli HICTOYHUK CBETA.

OrtpaxeHnue cBera. 3akoHbl oTpaxkeHus cera. [locTpoeHue nzobpakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IIPEITOMIICHUS cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npeigomieHus. IlonmHoe BHyTpeHHee oTpaxeHue. l[IpenenabHbId yros mOJHOTO
BHYTPEHHETO OTPa’KCHHUSI.
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Hucnepcus ceera. CinoxHbIi cocTtaB O6enoro csera. L{Ber.

Cobuparomie M pacceuBarolmiue JWH3bl. ToHkKas JuH3a. POKyCHOE
paccTosiHMEe W ONTHUYECKas cuiia TOHKOW JHH3bL. [locTpoeHue uzoOpakeHU B
coOMparonMx M paccerBarIuX JMH3aX. PopMysa TOHKOW JIMH3BL. Y BEIWYCHUE,
J1aBa€MO€ JIMH30M.

[Ipenenbl IpUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BomaoBast omntuka. HWuTepdepenums cBera. KorepeHTHbIE WMCTOYHUKH.
VcnoBusi HaOMIOAEHUST MaKCHMyMOB W MHUHHUMYMOB B HHTEP(EpEHIHMOHHOU
KapTUHE OT JIByX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmus cBera. [udpakmuonnas pemérka. YciIoBue HAOIIOACHUS
IJaBHBIX ~MAaKCMMyMOB IIpM [AJ€HUM MOHOXPOMAaTHMYECKOTO CBE€Ta Ha
TU(PaKIIHOHHYIO PEHIETKY.

[Monsipu3zanus ceera.

TexHnyeckue ycTpoHcTBa M IPAKTUYECKOE IMPUMEHEHME: OYKM, JIyIa,
(doToanmapar, NPOSKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS
OTITHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOISIPOU/I.

HHemoncmpayuu

[IpsimonuHEHOE pacnpoCTpaHEHUE, OTPAKEHHE M MPEJIOMIIEHUE CBETA.
OnTuueckue npuoOpPHI.

[TonmHOE BHYTpeHHee oTpaxeHue. Moaens CBETOBOAA.

HccnenoBanne cBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOIA.

HaGnionenune nnrepdepeHinm cBera.

HaGnronenune nudpaknum ceera.

Habmronenne nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ MOMOILBIO IPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIBIO AU(PPAKITMOHHON PEIIETKH.

Habmroaenne omspusanum cBeTa.

Yuenuueckuii oxcnepumenm, nabopamophsle pabomawi

N3mepenune nokasaTtensi NpeIOMICHUS CTEKIIA.

HccnenoBanne cBOWCTB N300paXKEHHUH B JIMH3AX.

HaGnronenune nucrnepcuu cBera.

Pa3nen 6. OcHOBBI cClIelINAJIBHON TEOPUHU OTHOCUTEIBHOCTH
I'paHuibl  NPUMEHUMOCTH  KJIACCHUYECKOM  MexaHuku.  lloctynaTel
CIIEUAJIbHOM TEOpPHUU OTHOCUTEIBHOCTH: HWHBApHUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BAKyyM€, HPUHIIMI OTHOCUTEIIBHOCTU DUHINITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHHU U COKpAICHUE
JUTUHBIL.
DHeprus 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
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CBsI3b MacChlI C 3Hepl"HeI>i 1 UMITYyJIbCOM peHﬂTHBHCTCKOﬁ JaCTHIBI. SHCPFI/IS[
ITOKO4.

Paznen 7. KBanroBas pusuka
Tema 1. Dnemenmuvt K6AHMOBOI ONMUKU
dotonbl. Dopmyiia [1manka cBs3u 3HEpruM (POoTOHA C €r0 YaCTOTOW. DHEPTHUS
1 UMITYJIBC (DOTOHA.
OtkpriTe n ucciieqoBanue ¢porodddekra. OnbiTer A. I'. CtosieToBa. 3aKOHBI

dborordpdekra. YpaBHenue OiiHMITEHHA M1 porodrdderra. «KpacHas rpaHHIiay
dboTordpdexra.

JaBnenne ceta. OnwiTel [1. H. JIebenena.

XUMHU4YecKoe JIEUCTBUE CBETA.

TexHuueckue yCTpOHCTBAa U IIPAKTHYECKOE IIpUMEHEHUE: (OTODIIEMEHT,
(oToaTUUK, COJIHEYHas OaTapes, CBETOIHO.

Hemoncmpayuu

dotor(PpdekT Ha yCTaHOBKE C IIMHKOBOMW MJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodPdhekTa.

CaeToauo/.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pe3depdopna mo paccessHUrO o -4acCTHIL.
[Inmanerapnas monens aroma. llocrymater bopa. M3nydyeHue um mnorionieHue
(oTOHOB TIpW mepexose aromMa C OJHOTO YPOBHS DSHEPrUM Ha Jpyrou. Bumbr
cnekTpoB. COEeKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA.

BonnoBeie cBoiicTBa yactull. Bonnel ne bpoitna. KopnyckynisipHO-BOJTHOBOM
Ty aJIU3M.

CrioHTaHHOE U BBIHYXJI€HHOE U3JTyUYCHHE.

TexHuYeckue yCTPOWCTBA W IPAKTUUECKOE IPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTEP.

HHemoncmpayuu

Mopens onbiTa Pesepdopaa.

OmnpeneneHue AIMHBI BOJHBI JIa3epa.

HaGnronenne nuHenvyaThiX CIEKTPOB U3ITyUYCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomuwi

HaOmronenune nuHenyaToro crekrpa.

Tema 3. Amommnoe ao0po

DKCINEPUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOe€HUs sijpa. OTKpbITHE
pPaaroOaKTUBHOCTH. Onbitel  Peszepdopna  1no  onpeneneHuro  cocraBa
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paguoakTUBHOTO wu3nydyeHus. CpoiictBa anbda-, Oera-, TraMMa-uU3ITy4YCHUS.
BnnsiHue paqnoaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHA M HeWTpoHa. HykimonHass mozens sapa [eizenbepra—
HBanenko. 3apsa siapa. MaccoBoe uuciio sipa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIydeHHE. 3aKOH PaJMOaKTUBHOIO pacnajaa.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cuitbl. Jled ekt macco siapa.

S nepHele peakuuu. /leseHue u CUHTE3 Aaep.

Snepueiit peakTop. TepMmosimepHblii cuHTe3. [IpoGieMbl W TEPCIIEKTHUBBI
SIIEPHOM YHEPreTUKH. DKOJIOTHUYECKUE aCHEKThI SJIEPHON SHEPTETUKHU.

DnemMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtoab! HaOIIOIEHUS M PETUCTPALIMU DJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIE B3auMOJecTBUSA. EAMHCTBO (PU3MYECKON KapTUHBI MUpA.

TexHnyeckue yCTpoucTBa U NMPAKTHUYECKOE NMPUMEHEHME: J03UMETP, Kamepa
Burnbcona, siaepHbIil peakTop, aToMHasi bomoa.

HHemoncmpayuu

CyéTYuK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul

HccnenoBanmne TpeKoOB 9acTHIL (IO TOTOBBIM (poTorpadusam).

Pasnen 8. JiieMeHTBI ACTPOHOMMM M ACTPO(PU3UKH

OTankl pa3BUTHSI ACTPOHOMMHU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3nHoro neba. Co3Be3qusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUIMMOE
JIBH)KEHUE.

ConHeyHas cuctema.

Comnnue. ConHeyHass akTUBHOCTh. McrtouHuk sHeprun ConHIAa M 3BE3.
3BE31bI, UX OCHOBHBIE XAPaKTEPUCTUKHU. JlmarpamMma «CHEKTpaJibHbII Kjacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IIOCJIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IIOCJEIOBATEIbHOCTU. BHyTpeHHee CcTpoeHue
3BE3/1. COBpEMEHHBIE TPEJICTABICHUS] O MPOUCXOXJICHUU U 3Bomtonuu CoJHIa U
3BE3/. DTanbl )KU3HU 3BE3/I.

Mnneunsiii Ilyte — nama ['amaktuka. [lomoxxenune u nBuxenue ConHIa B
IN'anaktuke. Tunel ramakTuk. Paguoranaktuku v kBaszapbl. UEpHBIE ABIPHI B siApax
raJIaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopust bonbuioro B3peiBa. PEIMKTOBOE U3IIyYeHUE.

Macmradbnast cTpyktypa BeenenHoit. MeraranakTuka.

Hepeménnbie npo0iieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus
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HaGnmionenuss HeBOOPY>KEHHBIM TJ1a30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUM JJIs ONpeeSIeHUsI TT0J0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31Us1 CEBEPHOIO MOJIYIIapUs U IpKUE 3BE3BI.

HaGmronenwus B Teneckon JIyHsl, ianet, Miteunoro [lytw.

O0o01aroniee MOBTOPEeHMNE

Ponp ¢u3ukm w acTpoHOMHUM B OSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUUYECKOU cepax HesTeTLHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU
1 aCTPOHOMHH B COBPEMEHHOW HAyYHOUN KapTUHE MHPA, POJIb (DU3UUECKON TEOpUHr
B (OpMHUpPOBAaHMM TIPEACTAaBICHUH O (PU3UUECKON KapTUHE MHpPA, MECTO
(buzmyeckoi KapTUHBI MHpPa B OOIIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O IIPUPOJIE.

MesknpeaMeTHbIe CBSI3HU

N3zydenune kypca ¢uszuku 0azoBoro ypoBHs B 11 kiacce OCylIecTBIISIETCS C
Y4ETOM COAEPIKATEIBbHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHd MAaTEMATHKH,
OMOJIOTNH, XUMHH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemnble nonsimusi, CBsI3aHHbIE C W3YUYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4dHbId (akT, runoresa, (u3nueckas BeJIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, SKCIIEPUMEHT, MOACINPOBAHHUE, MOJIENTb, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
(DyHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOXJECTBO, BEKTOPBl U HUX IIPOCKIMM HAa OCH KOOPAMHAT, CJIOXECHUE BEKTOPOB,
IIPOU3BOJHBIE AJEMEHTApHbIX (YHKIUMNA, MNPU3HAKKA I10JI00UsI TPEyroJIbHUKOB,
OIIpeJIeJICHHE TIJIOLIAIM TIIOCKUX GUryp u o0béMa Ted.

buonocus: snekTpuueckue SBIEHUS B JKHMBOM Ipupoje, KojedaTelabHbIe
JIBUOKEHUSI B )KUBOW NMPUPOAEC, ONNTUYECKUE SBJIICHUS B )KUBOM NPUPOJE, NCUCTBUE
paauanyu Ha )KUBbIE OPraHU3MBbI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKasA CTPYKTypa TBEPIBIX
T€d, MEXaHW3MBI OO0pa30BaHUs KPHUCTALIMYSCKOW PEMIETKH, CIEKTPaIbHBIN
aHaJu3.

Teocpagpus:  marHUTHBIE TIONIOCA 3€MJIM, 3aJI€KHW MArHUTHBIX Py,
(hoToCHEMKA 36MHOI TTOBEPXHOCTH, TIPEICKA3aHNUE 3eMIICTPSICCHUN.

Texnonoeua: JHMHUM DIEKTPOIIEpeNad, TIE€HepaTop IIEPEMEHHOIO TOKa,
AJIEKTPOABUIATENb, WHAYKIHUOHHAs M€4Yb, pajaap, PaJUuONPUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBYU-neub, NMPOEKIIMOHHBIN amnmapaTr, BOJOKOHHAs OITHKA,
coJIHe4Hast 6aTapesi.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI I1IO
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAA

OcBoenue yueOHOro mnpeamera «Duszmka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (6a30BbId YPOBEHb) JOJHKHO OOECHEUUTh HOCTHKEHUE CIIEAYIOIIUX
JINYHOCTHBIX, METAINIPEIMETHBIX U MIPEIMETHBIX O0OPa30BaTEIbHBIX PE3yIbTATOB.

JMNYHOCTHBIE PE3YJIBTATDBI

JImyHOCTHBIE pe3ybTaThl OCBOCHHSI yueOHOTro npeamera «Pu3nka» JOTKHBI
OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaroluXcs PYKOBOJICTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEW TMO3HMIIUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUM, COOTBETCTBYIOIIHX
TPAAUITUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIecTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa U ONbITA ACITEIILHOCTU B IPOLIECCE peaM3allui OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEJILHOU JIEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:;xaaHCKOro BOCIIUTAHUS:

cOopMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN O0YYAFOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOr0o OOIIECTBa;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX T'yMaHUCTHUYECKHX H
JIEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B HMHTEpPECaX TIpakKAaHCKOTO
00I1IeCTBa, y9aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3allum;

YMEHHE B3aUMOJEHCTBOBATh C COLIMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAapHOW U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIMTAHMS:

copMUPOBAHHOCTH pOCCHUICKOMN rpakIaHCKOM UJIECHTUYHOCTH,
NaTpuoOTHU3Ma;

LIEHHOCTHOE OTHOIICHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSM
poccuiickuX yYEHBIX B 001acTH (PU3UKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

copMHUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TTIOBC/ICHHUS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YMCJE B
JIESITENIbHOCTU YYEHOT O}

OCO3HaHME JINYHOTO BKJIaJla B HOCTPOEHUE YCTOMUYMBOTO OYAyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETro GU3NISCKON HAYKE;
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5) TPy10BOI0 BOCIIUTAHMS:

UHTEpEC K pa3iauuHbIM cdepam npodeccuoHaTIbHOU AESITEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKON U TEXHUKOU, yMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynyiei npodeccun U peaaTn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPA30BaHUIO B 00JIacCTU
(bm3UKHM Ha TPOTSHKEHUH BCEH KU3HU,

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMS:

cpOpMUPOBAHHOCTh JKOJOTHUYECKONW KYJIBTYPBl, OCO3HAaHHE TJI00AIBLHOTO
XapakTepa dKOJIOTUIYECKUX TTPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE NEMCTBUN B OKPYKAFOIIEH CPEJIE HA OCHOBE
3HAHUS LIeJIel YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paclImpeHue ombiTa ASSITEIIFHOCTA JKOJIOTUYECKOW HaIpaBJIIEHHOCTH Ha
OCHOBE MMCIOIIUXCS 3HaHUH MO (DU3HKE;

7) HEHHOCTH HAYYHOI'0 TMO3HAHUS

cOopMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (U3HNUCCKON HAYKHU,

OCO3HAHHE IICHHOCTH HAy4YHOM JESITEILHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHus:  (PU3MKU  OCYIISCTBISITH  NPOCKTHYKD W HCCIEA0BATEIBCKYIO
eI TETbHOCTh WHAUBHUIYAJIFHO U B TPYTIIIC.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3znaBaTeibHBbIE YHHBEpPCAJbHbIE yUeOHbIE 1eliCTBUS
ba3oBble JoruueckKmue AelcTrBusa:
CaMOCTOSITECIIBLHO dbopmynupoBaTh  H aKTyaJIM3upoBaTh  MOpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpenensaTh LEId JAEATEIbHOCTH, 3aJaBaTh IIapaMETpPbl U KPUTEPUH HX
JTOCTHKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M OPOTUBOPEYHST B  pPacCMaTPUBACMBbIX
(bu3UUCeCKUX SBICHUSX;
pa3pabaTbiBaTh IUIAaH pEUICHHUs] MPOOJIEeMbl ¢ YUYETOM aHaJM3a MMEIOLIUXCS
MaTepUAILHBIX U HEMaTEePUAJIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN NESITEIbHOCTH;
KOOPAMHUPOBATH H  BBINIOJHATH pPabOTy B  YCIOBHUSIX  PEaJIbHOTO,
BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aUMOACUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIISHUHU >KU3HEHHBIX MPOOIIeM.
Bba3oBrlIe nccaeaoBareJdbCcKHe TeHCTBUA:
BJaJeTh HAYYHOU TEPMHHOJIOTHEH, KIIOUEBBIMH TMOHATHSIMH U METOJaMU
(uznueckoi HAyKH;
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BJIZICTh HaBBIKAMH y4EOHO-HCCIICIOBATEIHLCKON W MTPOSKTHOU JIEATEILHOCTH
B oOyactu (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSTEILHOMY IOHCKY
METOJIOB pemieHus] 3a7ad (PU3MYECKOr0 COASPIKAHUS, NMPUMEHCHHUIO DPa3IMYHBIX
METOJIOB MTO3HAHHS;

BJIAJCTh BHAAMH JSATEIBHOCTH TIO TIOJYYSHHIO HOBOTO 3HAaHUS, €ro
WHTEPIIPETANN, TPeoOpa3OBaHUIO U TPUMEHEHHIO B PAa3JIMYHBIX YYECOHBIX
CHUTyaIHsX, B TOM YHCJIE TIPU CO3/IaHNH YUYEOHBIX ITPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIATH [IPUYMHHO-CJIICACTBEHHBIC CBS3M U aKTyaJu3upoOBaTh 3ajady,
BBIJIBUTaTh TUMNOTE3y €€ pelIeHUsl, HAaXOJHUTh apryMEHTHI IS JI0Ka3aTeIbCTBA
CBOUMX yTBEPKICHHUH, 3a/1aBaTh MMapaMeTPhl 1 KPUTEPHUH PEIICHUS;

aHaIM3UpOBaTh TIONYYEHHBIE B XOJE pEIICHUS 3aJadd pe3yibTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMyIupoBaTh COOCTBEHHBIE 3aJayd B 0Opa30oBaTEIbLHOMN
NEeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUYCHUU (PU3HUKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HaHUA TI0 (PU3MKE B TMPAKTUYECKYID O0O0JacTh
YKU3HEJESITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIBHBIC ITOJIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4M, JOITYCKAIOIINUE aJbTEPHATUBHBIC PEILICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBBIKAMHU TOIyYeHUsT UHGOpPMAIMU (PU3NUECKOTO COACpKaHUs M3
WCTOYHHMKOB Pa3HBIX THIIOB, CaMOCTOSATEIHHO OCYIISCTBIISITh TOUCK, aHAIIH3,
CHCTEMaTH3aIlMI0 W WHTEPIPETAlni0 WH(OOPMAMU Pa3IUYHBIX BUIAOB U (popm
MIPEICTABJICHHUS,

OIIEHUBATh JOCTOBEPHOCTH MH(POPMAIIHNH;

HMCTIONB30BaTh  CpeAcTBAa  MHQGOPMAMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX
3aady ¢ coOmoneHMeM TpeOOBaHMIT DJPrOHOMUKH, TEXHHKH OE30IMaCHOCTH,
TUTHEHBI, pEeCcypcocOepekeHusl, TNPaBOBBIX W OTHYECKUX HOPM, HOPM
nHOOPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJIEp)KaHUS B Pa3lIMYHBIX (Qopmarax ¢
y4€TOM Ha3zHadYeHUsI WH(OPMAIIMU U IEJICBON ayIUTOPHUH, BEIOUPAsi ONITUMAIbHYIO
(hopMy npencTaBiIeHUS U BU3YaJIU3ALHU.

KoMMmyHMKaTHBHBIC YHUBEPCAJIbHBbIC YYeOHbIC 1eHCTBHA:
OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JICSTEIIHHOCTH;
pacro3HaBaTh MPEANOCBHUIKA KOH(PJIUKTHBIX CUTyaMd HW  CMsTr4aTh
KOH(JIUKTHI;
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pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAMBUAYAJIBLHOU
padoThI;

BBIOMpATh TEMAaTHKY W METOJIbl COBMECTHBIX ACUCTBHU C Yy4&€TOM OOIHMX
WHTEPECOB U BO3MOKHOCTEN KaXKJOr0 4ieHa KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOM  JESTEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh AEUCTBUSA NO €€ IOCTUKECHHUIO: COCTAaBJAThH IUIAH JAE€HMCTBUMU,
pacrpenensiTh poiad ¢ y4ETOM MHEHHH YYaCTHUKOB, OOCYXXIaTh pE3yJIbTaThbl
COBMECTHOU pabOTHI;

OLICHMBATh KaudyeCTBO CBOEr0 BKJIaJa M KaXXJOro0 y4YaCTHHKAa KOMaHIbl B
0o0IMH pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE MPOEKTHI, OIICEHUBATh HJEU C TO3UIIMA HOBHU3HBI,
OPUTMHAIIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBJISITh MO3WTHBHOE CTPATErM4YeCKOe IIOBEACHHUE B Pa3IUYHbBIX
CHUTYAIUsIX, TIPOSIBJISATH TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHBIE AeiiCTBUS
Camoopranu3aums:

CaMOCTOSITEJIbHO OCYIIECTBIJISITh MMO3HABATEIBHYIO JEATEIBHOCTh B 00JaCTH
(GU3MKM W aCTPOHOMHHU, BBISIBISITH TMPOOJIEMBI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a]a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEHICHUS PACUYETHBIX M KadYeCTBEHHBIX
3aJ1a4, TJIaH BBIITOJHEHUS NPAKTUUECKON padoThl C YYETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUIM;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

pacmmpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHUN;

JlenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBATh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHHUIO W MPOSIBICHUIO SPYAUIMA B oOiacth
(bu3MKH, TTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KyJITYPHBIN YPOBCHB.

CaMOKOHTPOJ/Ib, JMOLMOHAJILHBIA UHTE/JIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B NIESTEIBHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJIHbTATOB LIEJISIM;

BJIaJeTh ~ HaBbIKaMM  IIO3HABaTEJIbHOM  peduekcuum  Kak  OCO3HaHMs
COBEpIIAEMBIX JICHCTBUM M MBICIUTEIBHBIX IPOIECCOB, HUX pPE3yJIbTaTOB U
OCHOBaHUI;

HCTIOIB30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYalllH, BHIOOpa BEPHOTO
pelIeHus;
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YMETh OILICHWBAaTh PHUCKH M CBOCBPEMEHHO MNPWUHHUMATh PEIICHUS 110 WX
CHUXCHUIO;

MPUHAMATh MOTHBBI M apryMEHThI JPYTHX TIpU aHaJM3€ pPE3yJIbTaTOB
NEesITeIIbHOCTH;

MIPUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKHU U JOCTOMHCTBA;

MMPUHUMATh MOTHUBBI W apTyMEHTBI APYTUX IIPH aHAJM3E pEe3yJIbTaTOB
NEeSITeIIbHOCTH;

MpHU3HABaTh CBOE MPaBO M IIPABO APYTUX HA OIIMOKH.

B mpomecce nocTukeHUs JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBI
mo ¢u3muke IT YPOBHS CpeaHEro oO0mero oOpa3oBaHUS y OOyYarolIuXCs
COBEPIICHCTBYETCS SMOITMOHATBHBIN WHTEJUJICKT, MpEeANOoIararo i
cpOpMUPOBAHHOCTb:

CaMOCO3HaHMsI, BKIIOYAIOIIETr0 CIIOCOOHOCTh MIOHUMATh CBOE AYMOITMOHAITBLHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHS Pa3BUTHsI COOCTBEHHON 3MOIMOHAIBHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMpOBaHUs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHUE, CIIOCOOHOCTh aIanTUPOBATHCA K
AMOIMOHAIBHBIM U3MEHECHUSIM U MIPOSIBIIITh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEHW MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHHE K JTOCTWIKCHUIO e U
yCIIeXy, ONTHMH3M, WHUIIMATUBHOCTHb, YMCHHE ICUCTBOBATH HMCXOJSI M3 CBOMX
BO3MOYKHOCTEI];

SMIMATHH, BKIFOYAOIICH CIIOCOOHOCTh MOHUMATh SMOIHMOHAIIBHOE COCTOSTHHUE
JIPYTUX, VYYWUTBHIBATH €ro TPH OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIICHUS
C IPYTUMHU JIFOAbMU, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3penaTh KOH(PIUKTEHI.

NNPEJMETHBIE PE3YJBbTATDBI

K kxonny oGyuenus B 11 kJjacce mpeIMeTHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y O0YYAIOIIMXCSI YMECHHUM:

JIEMOHCTPUPOBAaTh Ha TMpPUMEpax poiab U MecTo (U3NKH B (PopMHUpOBaHHU
COBPEMEHHON HAy4YHOW KapTUHBI MHpPA, B Pa3BUTHHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B IPAKTUYECKOM AEATEIIBHOCTH JIOJIEU, LUEIOCTHOCTh U E€IUHCTBO
(buzmyeckoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TIPUMEHEHUS H3YUYEHHBIX (DU3NUYECKUX MOJIeNeH:
TOYEUYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOUEUHBIM UCTOUYHUK CBETA, sI€pHAast
MOJEJIb aTOMa, HYKJIIOHHasi MOJIeJIb aTOMHOTO sJipa MPU PEIICHUU (PU3UIECKUX
3a/1ad4;
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pacrno3HaBaTh (U3HMYECKHUE SBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOAWHAMUKN M KBAaHTOBOM (PUBHKH: DJIEKTPHUUECKAsl IPOBOIUMOCTb,
TETUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ACHCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, OJJEKTPOMArHWTHAs WHAYKIWs, JCHCTBHUE MAarHUTHOTO TIOJS Ha
MIPOBOJAHUK C TOKOM M JIBWIKYIIHMHCS 3apsi, SJICKTPOMAarHUTHBIC KOJICOAHUS W
BOJIHBI, TPSIMOJIMHEWHOE pACIPOCTPAaHEHUE CBETa, OTPAXKEHHE, NPEIOMIICHUE,
uaTepdepeHus, aupaknus W OOJISApHU3aMs  CBETa, UCIEPCHs] CBeETa,
orosnexTpuueckuii 3pdexrt (poroaddekT), cBeToBOE AaBICHNUE, BOSHUKHOBECHHUE
JIMHEWYaTOro CHEeKTpa aroMa BOJOPOJA, €eCTECTBEHHas W HCKYCCTBEHHas

pPaarvOaKTUBHOCTb;
OIIMCBHIBATh H3YYCHHBIE CBOMCTBA BelIEeCTBa (JIEKTPUUECKHE, MArHUTHBIE,
OITHYECKUE, 3JIEKTPUUECKYIO MIPOBOJIUMOCTh pa3IMYHBIX cpen) u

AJICKTPOMArHUTHBIE SBJICHUSI (MPOIIECCHI), HCIONB3Ys (PU3HNUYECKUE BEITUYHHBI:
SJIEKTPUUYECKHUIN 3apsi]i, ChJa TOKa, DJIEKTPUUECKOE HAIPSIKEHUE, DJIECKTPUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh IMOTCHIIMAJIOB, 3JICKTPOJABWXKYIIAsi cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjsg, cuia Awmrepa, cuia JlopeHiia, WHIYKTUBHOCTH
KATYIIKHW, SHEPrUsl SJIEKTPUYECKOTO M MArHUTHOTO MOJIEH, MEpUoJ MU YacToTa
KonebaHuii B KoJeOaTEeIbHOM KOHTYpe, 3apsili W CHJia TOKa B IMPOIlecce
TapMOHUYECKUX DJJICKTPOMArHUTHBIX KOJICOAHUM, (OKYCHOE PACCTOSTHHUE U
OTNTHYECKasl CWJIa JIMH3bI, MPU OIMCAHUMU TPABUIBHO TPAKTOBAaTh (PUIHMUYECCKUU
CMBICIT HCIIOJIb3YEMBIX BEJIWYWH, WX OOO3HAYSeHUs H €IUHUIILI, YKa3bIBaTh
bopMyinbl, CBs3BIBAIOIIME JAHHYHO (DU3WYECKYIO BEJIWYMHY C APYTHMU
BCJIMYMHAMU;

ONMCHIBATh HM3YUYEHHBIE KBAHTOBBIC SBJIIEHUS MW IIPOLECCHI, MCMHOJIb3YS
(bu3uueckne BEIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI WU
4acToTa CBETA, SHEPTUsl U UMITYJILC (OTOHA, TIEPUOJ TTOJTypaciiaza, YHEPTrysl CBIA3HU
aTOMHBIX SJIEp, NPHA OIMMCAHWU TIPABHIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CAWHUIIBI, yKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JaHHYHO (U3UUYECKYIO BEJIUYMHY C JIPyTUMH BEIMYUHAMHU,
BBIYUCIISATH 3HAUCHUE (DU3UUECKON BEITMYUHBI;

aHAJIM3UPOBATh (DU3UUECKUE TIPOIECCHI M SIBJICHUS, UCIIONB3YS (PU3UUCCKHUC
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI ITOCJIE€A0BATEIBHOTO U MapauICIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyis—JleHna, 3aKOH 3JIE€KTPOMAarHUTHOU
WHIYKIMHU, 3aKOH MPSAMOJUHENHOTO PACHPOCTPAHECHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBbI MPEJIOMJICHUSI CBETa, ypaBHeHHE OiiHINTeiHa s dotodddekra,
3aKOH COXPaHEHWs 3HEPIruH, 3aKOH COXPAHEHUS MMINYJIbCA, 3aKOH COXPaHCHUSA
3JIEKTPUUYECKOTO 3apsaa, 3aKOH COXpPaHEHUsI MacCOBOTO 4MCIA, NOCTynaTtel bopa,
3aKOH PaJIMOaKTUBHOT'O pacmnajia, Ipyu 3TOM pa3IndaTh CIIOBECHYIO (DOPMYIIHPOBKY
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3aKOHa, €ro MaTeMaTHYeCKOE€ BBIPAXEHHUE M YCJIOBHUS (TpaHMIbl, OOJIACTH)
IIPUMEHUMOCTH;

OIIpENIeNISITh HalIpaBJIE€HUE BEKTOpPAa MHAYKIIMH MAarHUTHOTO MOJIsl IPOBOJIHUKA
C TOKOM, cuJibl AMmrepa u cuibl JIopeH1a;

CTPOUTH U OIMCHIBATH H300paKE€HHE, CO3JaBAEMOE IUIOCKHM 3€pKaoM,
TOHKOI JIHH30M;

BBIMIOJTHATH OKCIIEPUMEHTHI 10 HWCCIEIOBAaHHUIO (PU3UUECKUX SBICHUN U
MPOILIECCOB C MCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPHU 3TOM
dbopmymupoBats TpoOiieMy/3azlaqy W = THIIOTE3y YYeOHOTrOo JKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 TIPEIJIOKEHHOTO OOOpYIOBaHHS, MPOBOJIHUTH OMNBIT H
(opmynupoBaTh BBIBO/IbI;

OCYIIECTBIISITh MPsIMblEe U1 KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHUH, NIPU
5TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HU3MEPEHUS] U HCIIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOIPELIHOCTEN U3MEPEHNU;

HCCJEIOBAaTh 3aBUCUMOCTH (PU3WUECKHX BEJIWYMH C HCHOJIb30BAHUEM
NPsIMBIX HW3MEPEHUM: NpU STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJIYYECHHON 3aBUCUMOCTH (HU3MYECKUX BEIWYHWH B BHUJIE TaOIHIl U
rpaduKoB, IenaTh BEIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHUS,

coOmroaTh mpaBwia 0E30MacHOTO TPy/Ja MPH MPOBEICHUH HMCCIICIOBAHUN B
pamMKax y4eOHOIro OJKCIIEPUMEHTa, Yy4YeOHO-UCCIEAOBATEIbCKOM U IPOEKTHOM
NEeSITeIbHOCTH C MCIIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOHUCTB M J1abOpaTOPHOIO
000pyZIOBaHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHOW (PuU3MUEeCKOM MOJENbIo,
MCTOIB3Ys (PU3UYECKUE 3aKOHBI U IPUHIMITBI, HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4u
BBIOMpATh (PUBMYECKYIO MOJEb, BBIACIATh (PU3NUECKUE BEIIUYHHBI U (OPMYIIBI,
HEO0OXOoUMbIe Ijs1 €€ pelIeHUs, MPOBOJIUTH pacu€Tbl U OLIEHUBATh PEAILHOCTH
MMOJIy4Y€HHOTO 3HAaYCHUS (U3NIECKON BEITUIUHBI;

pemarh Ka4eCTBEHHBIE 3aJ]a4M: BbICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LIENIOYKY PACCYXJIEHHUM C OMOpoil Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznueckue sBICHUS;

HCTIOJb30BaTh npu peteHnn y4ueOHBIX 3aj1a4 COBpPEMEHHbIE
MHGOPMALIMOHHBIE TEXHOJIOTUM JUUISI TIOUCKA, CTPYKTYPUPOBAHUSI, HUHTEPIIPETALNU
U TIPEACTaBJICHUSI YY€OHON M HAyYHO-TIOMYJISIPHONW WH(pOpPMAIINH, TTIOJTyYEeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh MOJy4YaeMyto HH(HOpMAIIUIO;

OOBACHATh MNPUHLUMIBI JEUCTBUS MAIlMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBHS UX O€30MMaCHOTO MCTOIB30BAHUS B IMMOBCEIHECBHOU
KU3HU;
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MPUBOAUTH IPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpPaA, B pPa3BUTHE
TEXHHUKU M TEXHOJOTHM;

HCIIOJIb30BaTh TECOPETHYECCKHUE 3HAHHUs MO (U3UKE B ITOBCEIHCBHOMN >KH3HU
U1t obecrieueHus: 6€30MacHOCTH MPU OOpallleHUU ¢ TIpudopaMu U TEXHUYECKUMH
YCTPOUCTBAMU, JJIsI COXPAHEHUS 3I0OPOBbSI U COOJIFOJICHHUST HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYX AFKOIIEH CPELIE;

paboTaTh B TpyIINE C BBIMIOJHEHUEM Pa3JIWYHBIX COIHAJIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYIMbI, PalMOHAIBHO paclpelesisiTh OOsS3aHHOCTH U
IJIaHUPOBAThH AESITEIbHOCTh B HECTAHIAAPTHBIX CUTyalUsAX, allcKBATHO OILICHUBATH
BKJIQJ] K&KJOTO U3 YYAaCTHUKOB TPYIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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11 KJIACC

KosnuecTBo yacos DJIeKTPOHHBIE
HaunMeHoBaHMe pa3iesioB U TeM nugposBbie
Ne n/m P Kontpoabubie IIpakTuueckue (undp )
NPOrpamMmmabI Bcero o0pa3oBaTejIbHbIE
padoThl padoThl
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarnuTHOE nose. DiIeKTpoMarHuTHas 11 1 3 Bubmmnoteka [IOK
' HMHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paznemny 11
Paznen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHUYeCKHUE U AIIEKTPOMArHUTHbBIC 9 1 bubmmoreka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41c97c
29 Mexanuueckue 1 3JIeKTPOMarHUTHbIE 5 1 Bubmmnoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24
Pasnen 3. OCHOBBI CIEIITMAJIBHOM TEOPUU OTHOCHUTEJIBbHOCTHU
OCHOBBI CITEIUAIBHON TEOPUU Bubmuoreka LHOK
3.1 4 1
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubanoreka ITOK
4.1
DJ1eMEeHTBI KBAHTOBOM OIITHUKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 Bubauoreka LIOK
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https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE PO 5

Hroro no pazaeny 15

Pa3znen 5. OJIEMEHTBI ACTPOHOMUWU U ACTPO®PU3UKU

Bbubmuoreka IIOK

5.1 DJIeMEeHTBI aCTPOHOMHH B aCTPOPU3UKHU 7 1 httos://m.eds0o.ru/TfA1c97¢

Hroro mo pazneny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0mmaroriee TOBTOPESHUE 4 Eg{iHZI%T:;(;?B/I? f41c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHet" H, 29 aHB 2024 15:04:24 MCK
NpeHTndmkaTop gokymeHTa 1826c9cf-2e5e-4bel-91e4-7bc528385059 Crpanwnua 23 n3 24



YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» ®usuka, 11 kiracc/ Mskumes I'.4., Byxosues b.b., Corckuii H.H. mox
penaxiueii [TapdentheBoii H.A., AkimoHnepHoe 001ecTBo «M31aTenbcTBo
«IIpocBenieHue»

» ®usuka, 11 knacce/ I'enaenmreitn J1.3., Bynatosa A.A., Kopaunses U.H.,
Komkuna A.B., O01iecTBo ¢ orpann4eHHo# oTBeTcTBeHHOCThI0 «BMTHOM.
JlaGopaTopust 3HaHHID); AKIIMOHEPHOE 001IecTBO «I31aTeNbCTBO

<<HpOCBeH_[eHI/I€>>

METOAUYECKHUE MATEPUAJIbI 1JI5S1 YYUTEJISA
Eptotkun E.C., Eprorkuna C.I'. CamocTosITEIEHBIE I KOHTPOJIBHBIE PAOOTHI.
®usuka. 11

KII.

Eprotkun E.C., Eptotkuna C.I'. CamocTosiTeTbHBIC M KOHTPOJILHBIC Pa0OTHI.
®dusuka.

11 k.

ITapdentheBa H. A. CoopHuK 33724 1o pusuke. 10-11 knaccel. bazoBerii

YPOBCHB.

MU OPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

OTNPABUTENDb

MBOY "MHoronpodunbHaa MMmHasua
No189 "3amaH" Kuposckoro PaioHa I
Kasanun

BNAAENEL CEPTUDUKATA
Mppucos PaHuc AHBapoBuy

AONXKHOCTb

[OuvpekTop

CEPTUDUKAT noAnNuUCAH
00C6A541CC4C1I0BFBEA79E3DBEGEED2D2  29.01.2024 15:03:56 MCK
AC

noanncb BEPHA
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