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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOW MporpamMmsbl, mnpeactaBieHHbIX B DI'OC
COQO, a Takxke c¢ yudéroM enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusax Poccuniickon denepanum, peaU3yOLIUX OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa oOyyaromuxcs 11 kinacca npu o0yyeHun ux
¢usznke Ha 06a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IECSTEIBHOCTHOIO IMOAXO/A.
[Iporpamma 1o ¢usmke coorBercTByeT TpeboBanmsim DPI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKkKe YUYUTBHIBAET HEOOXOAMMOCTb peah3aluu MEKIPEIMETHBIX
cBA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mNpenMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIE LIENM M3ydeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3WKH: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHUS;

e cojzepkaHue yueObHoro npenmMera «Pusnka» mo rojgaMm oOyueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouosioruei,
dbuznyeckoir reorpaduet u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMA  OmpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yyenue ¢Pu3MKu BHOCHUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (popMUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHUSI PU BBIMOJHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUIA.

B ocHoBy Kkypca ¢Gusukm 151 YpOBHSI CpPEIHEro O0OIIero oOpa3oBaHUS
MOJIOKEH PNl HAEH, KOTOpPblE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEAnosiaraéT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIHMana (PU3MYECKONM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodieMamu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHUYECKHUX M TEXHOJOTHMUECKHUX MPHIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPECTABICHUN O
CTPYKTYpE NOCTPOEHUSI (U3HUUECKON TeOpHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX TMPEIACTABICHUAX O TNPUPOAE, TpaHHUIax
OPUMEHUMOCTH TEOpUH, JMJIi ONHCAHUSA ECTECTBEHHO-HAYYHBIX SBJICHHM U
MPOIIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTATBHOU AESTENBHOCTH O0Yy4YaroIIUXCS.
Jis  6Ga3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpPaTOpHBIX padorT,
KOTOpbIE B IporpamMme 1o (pu3uke oObEeIMHEHbI B OOLIUN CHUCOK YUYEHHYECKHX
paKkTUYECKUX padoT. BoijeneHre B yka3aHHOM IepeyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKAMHU
o0pa3oBaTeNbHOTO TMpoIlecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera (¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00yJarouMMucs yMEHUSIMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIIEOBaAHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
IPEIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHHME yAeNseTCs PELICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 IPUOPUTETOM SABIISIOTCA 33Ja4M C SIBHO
3aIaHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiesia Kypca, TaK W UHTETPUPYS 3HAHUS U3
pasHbIX paszaenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TPOTEeKaHUs (U3MUECKUX SBICHUN M TIPOIECCOB B OKpY)KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIEIH MJil CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmMu DPI'OC COO k mMarepualibHO-
TEXHHMYECKOMY OOeCleueHn0 Y4eOHOro Tmporecca 0a3oBbI YpOBEHb Kypca
($bu3MKN Ha YpOBHE CpelHEro 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKH WM B YCJIOBMSIX HHTETPUPOBAHHOTO KaOMHETa
MIPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (U3MKU TODKHO OBITH
HeoOXxoauMoe JnabopaTopHoe O0O0OpYIOBaHHWE [JIsi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMme Mo (U3MKe YICHHUYECKUX MPAKTUUECKUX pabdOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemMoHCTpalMoOHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U  OOECHEeYMBACT IOCTAaHOBKY
NIEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 000pymOBaHHE IS YYCHHUECKHX MPAKTUYCCKUX padoT
dbopMupyeTcss B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILJICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOI30BAHUU AHAIOTOBBIX W HU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBBIX JTA00OPATOPHUH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYYarOIIMXCSd K HAYYHOMY
U3yYEHHUIO TPUPOMABI, PA3BUTHE WX HWHTEIUICKTYyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (dopMHpOBaHWE HAYYHOTO MHPOBO33PCHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu M (PyHIaMEHTAIBLHBIX 3aKOHOB (PH3UKH;

o (¢dopMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCHOJb30BAaHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMupoBaHHE TPEACTABICHUN O ponu (U3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTxeHne 3TUX Lenel 00ecreuynBaeTCsl pelieHHeM CIeAYIOUINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUS:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIICHHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3fanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1auH;

e IOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu MHGOpMaIH,
onpeeseHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCIOBMU AJisi pa3BUTHS YMEHUH NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETo

obpazoBanus otBoautcs B 11 kinacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U

IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJdaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIMIXCH.



COJEPXAHUME OBYUYEHUA

11 KJTACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMHU. [IpuHOun cyneprno3unuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAyKIWU. KapTuHa JMHUN MarHUTHOU
VMHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunbl JlopeHna.

SIBeHne AnEeKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAsi CUjJla HWHIYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snektpruueckoe 1mose. OJEKTPOIBHXKYILNAs CUJla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIKYIIAs  Ccujla
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHndeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS I1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TOJIEM.

JIvHAM MHAYKIMHA MATHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME 3IIEKTPOMArHUTHON UHIAYKIIAH.

[Ipasuno Jlenua.



3aBUCUMOCTD DJIEKTPOABUKYILIEH CUIIbI UHAYKIMU OT CKOPOCTU M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue 1edcTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KOJ1€0aHus

KonebarenbHas  cucrema. (CBOOOJHBIE  MEXaHMUYECKHE  KOJIeOAHUSI.
["apmonnueckue xonebanus. Ilepuos, wacrora, amrmumtyaa u Qaza KojJeOaHUIA.
[IpykuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUSI B
UJCaIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMU U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYPE.

[IpencraBienue o 3aryxaroumx KoyieOaHUsAX. BbIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKI€HHBIE 2JIEKTPOMAarHUTHbIE KOJICOaHUsI.

[lepemenHpiii  TOK. CHUHYCOHMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaNpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U noTpeOICHUE IEKTPUUECKON
DHEPIUM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHEepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€EHEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJjeOAaTeNbHONM CUCTEMbI (MPY>KUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

HabGmronenue 3aryxaromnmx KojeOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGntonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH NEPHUOJAa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JJIMHBI HUTU U MAcChI Ipy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENH W3 IIOCIENOBATEIBHO
COEAMHEHHBIX KOHJEHCATOPA, KATYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

MexaHnueckue BOJHBI, yClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W TPOXOIBHBIE  BOJIHBI.
WuTepdepenius u qudpakinus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, TOISpU3anus, AUPPaKIns,
unTepdepeniusa. CKOpOCThb 3JEKTPOMATrHUTHBIX BOJIH.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLMIBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJICBU30p, aHTeHHA, TesiegoH, CBY-meus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, MoJspu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsMmoimHENHOE pacpOCTpaHEHUE CBETa B
OJMHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa MoJHOIO
BHYTPEHHETO OTPAKECHHUS.



Hucnepcust cBera. CioXHBIN cocTaB 0enoro ceeTa. LBer.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTosiHue W ONTUYecKas cuiia TOHKOW JiMH3blL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIIUX U paccenBaOIUX JUH3aX. DopMysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JIaBa€MO€ JINH30U.

[Ipenensl NpUMEHUMOCTH FEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAQJEHWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. MoielIb CBETOBOAA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKOMa, TEJIECKOIIA.

HaGmronenue natepdepennmm cpera.

Hab6mronenue nudpaxium ceera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toydyenue ciexTpa ¢ mMOMOIIbI0 AUGPAKIIMOHHON PEIIETKY.

HaGmronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepeHne nokazareiis NpesioMJIEHUs CTEKJIA.

HccnenoBanre CBONCTB M300paKeHUN B JIMH3AX.

Hab6mronenue nucnepcun cBera.

Pa3znesn 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH
['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIEIIMAIIBHON TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETa B BAKyyMe€, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3bp Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKO:I.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. ®opmyina [lnanka cBa3u SHeprun POTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororpdexra. OnwiTet A. I'. CroneroBa. 3akOHbI

dororddekra. YpaBHenue OiHmTerHa it portorddekra. «KpacHas rpaHHUIia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIECMEHT,
dboToaTYMK, COoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotodPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHET0O (poTodddekTa.

Ceroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [locrtynmatel bopa. M3nmydenune u morsomeHue
($OTOHOB TpM TMepexoJie aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHrueckue yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopuenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue IMHeWYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

Hal6mronenue nmuaeityaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOeHHsS siapa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  1mo  ompeneneHuio  cocTaBa



paavoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, TaMMa-U3Iy4YEHUS.
BiasiHue paguoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHnHas monenb sjapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIydeHHE. 3aKOH PAJHOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SaepHble cuibl. JlegekT Macchl sapa.

Snepneie peakunu. [lenenue u cuHTtes auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpobnemMbl ¥ MEPCHIEKTUBHI
SJIEPHOUN SHEPIETUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHOI S3HEPTETUKU.

OneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

MeTo1bl HaOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3auMOAeHCTBU. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue yCTpOoMCTBAa M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Buinbcona, siiepHblil peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HUPYIOLIUX YACTHULL.

Vuenuueckuu sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. JieMeHTBI aCTPOHOMEUM M aCTPOPU3UKHU

Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHH.

Buna 3Béznnoro neba. Co3Be3ausi, sSipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mcrtounuk sHeprum CoJsiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTb». 3BE3/bl TJJaBHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY» JUIsl 3BE3J TJIABHOM IOCJIENOBATENBHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonMK CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenwe u aBwxkenue CoaHIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaAX
rajakTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmkToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus



HabiroieHust HEBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIsl ONPEAEIICHUS MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTrO MOIYyIIapus U APKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, miianer, Maeunoro IlyTu.

O0o0marmuee NOBTOpeHUe

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AesTENIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMMHU B COBPEMEHHOW HayYHOU KapTUHE MUPA, pOJib PU3UUECKON TeOpUn
B (QOpMUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
¢bu3nyecKoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpadru U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJI€CTBO, BEKTOPbl M MX IPOEKIMH HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
IPOM3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, TPU3HAKK MOJ0OUS TPEyroJIbHUKOB,
oTpe/ieTIiCHUE TUIOMIAIN TTOCKUX (GUTYp U 00BEMA TElI.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOW MpPUPOJE, KojeOaTeabHbIE
JBIKEHUS B )KMBOW NPUPOJE, ONTHYECKUE SIBJIICHUS B )KMBOU MPUPOJE, NECHCTBHE
paguanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOPAa30BaHMsI KPHUCTAUIMYECKON pEIIETKH, CHEKTPabHBIN
aHaJIN3.

l'eocpagpua: MarHuTHble TOJKOCA 3€MIJIM, 3aJ€KH MarHuTHBIX Py,
(doToChEMKA 36MHOM TOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUH.

Texnonoeusa: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKLIMOHHAS I€4Yb, pajap, pPaJluONpPUEMHHUK, TEJIEBHU30D,
aHnTeHHa, TenepoH, CBY-nmeub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHEUYUTH TOCTHKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U MIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TpenMera «Du3ukay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0O0IeCcTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUM
BOCIIUTATENBHOU IESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJIeHUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpuOTU3MA;

IEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTUXKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;



5) TPy10BOI0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU eATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyien mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYphI, OCO3HAaHWE TJI00aTBLHOTO
XapaKTepa KOJOTUUECKHUX MPOOIEM;

IJIAHUPOBAHKUE U OCYLIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHMS 1IeJIeH YCTOMUUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITeIbHOCTH SKOJOTMYECKONW HAaMpaBIEeHHOCTH Ha
OCHOBE MMEIOTUXCSI 3HAHUH TI0 (PUBUKE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsSTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (UBUKA  OCYIIECTBISATh  IMPOCKTHYID M  HCCIIEIOBATEIBCKYIO
NEeSATEeTbHOCTh MHIUBUIYAJIBHO W B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornyeckue 1eiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUS,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
buznuecKoil HayKu;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATEIbCKON M MIPOSKTHON J1EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY
METOOB pELICHHUs 3a1a4 (PU3UYECKOTO COJACPKAHMS, NPUMEHEHHIO Pa3IMYHbIX
METO/IOB IMO3HAHUS;

BJAJ€Th BHUAAMH JEATEIBbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHUN YYEOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUMN, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYECHHBIE B XOJE pEUICHUs 3a7auyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaATENbHOM
JesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3HUKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh TMEPEHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 00J]acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOJXO/bI U PEIICHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHHUS UHGOPMAIUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEpIpeTalnio MHOOPMAIMK Pa3INYHBIX BUAOB U (Gopm
IpECTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGPOPMALMOHHBIX ¥ KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B PEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3al[MOHHBIX
3ama4 C coOMIoeHMeM TpeOOBaHUM APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX U OTUYECKHX HOPM, HOPM
nH()OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4YeHUs UH(OPMAIMH U 1IeJICBON ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aLIH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeliCTBHA:
OCYHIECTBJISATh OOLIEHWE HAa ypoKax (QU3MKK U BO BHE-YPOUHOH
NEeSATEIbHOCTH;



pacno3HaBaThb MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsr4dath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

IMIOHUMAaTh M MUCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYaAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WICHA KOJIJIEKTUBA,;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeienaTh pojdud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHUBATh HWJEH C TO3ULUHUH HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKECHHE, OBITh HHUIIHATHBHBIM.

PeryJsiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESTEIBHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh H (POPMYJIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] PAaCUETHBIX M KAaueCTBEHHBIX
3aj]1a4, [JIaH BBIOJIHEHUS NMPAKTUYECKONU paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIupsATh paMKHM y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJa/JE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJIbTAaTOB H
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYalliH, BRIOOpa BEPHOTO
pEIICHNS;

yMETh OILIEHWBAaTh PHUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pe3yJbTaTOB
NeSATEeITLHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHSI CpPEAHEro oOIero ooOpa3oBaHHMs Yy OOydarOUIUXcCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII WHTEJICKT, TIPEAOJIar oA
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOUYAIONICH CTPEMIICHHE K TOCTIDKEHUIO 1S U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HCXOJI W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAWBATh OTHOIIICHUS
C AIPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 11 kiacce npeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B IPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nUYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPaAHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEYHBIW JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, AJIEpHAs



MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKIX
3anad;

pacrno3HaBaTh PU3NYECKUE SIBICHUS (IIPOIECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMUKN W KBAHTOBOU (DM3UKHU: DJICKTPUUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, OJJIEKTPOMAarHUTHAs WHIYKIUSA, JACHCTBHE MAarHUTHOTO TIOJIS Ha
IPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsl, 3JIEKTPOMAarHUTHBIC KOJeOaHUA U
BOJIHBI, TPSMOJIMHEWHOE PAaCIpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakmuss ¢ TOJAPU3ANMS  CBETa, JUCIEPCHS CBETa,
dotoanexrpudeckuii 3GdexT (PpororddhexT), cBeToBOE NaBlICeHNE, BOSHUKHOBEHUE
JUHEHYaTOro CIEKTpa aToMa BOJAOPOZA, €CTECTBEHHass M HCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYID  NIPOBOJUMOCTb  pPA3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJb3YS (U3NUYECKUE BEITUYMHBL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUYECKOE HANpSIKEHHE, IJIEKTPHUECKOe
COIPOTHUBIJIEHUE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOJIBIKYIIAs Cuia, paboTa TOKa,
UHAYKIUS MarHuTHOrO TOJs, cuia Amrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, YHEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPUOJ U YacToTa
KosiebaHuii B KojeOaTeNbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJjeOaHWi, (OKyCHOE pacCTOSHUE U
ONTHUYECKAasl CHUJa JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICIT HCHOJB3YEMBbIX BEJIWYUH, HMX OOO3HAUYECHHUA U EIAUHMIIBI, YKa3bIBAaTh
GopMyIibl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATH M3YYCHHbIE KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIONb3YS
¢dusznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, NIEPHOJ] MOJTypacaaa, SHEPIUsl CBA3H
aTOMHBIX SJ€p, IpU ONUCAHUM MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTOJIb3YEeMBIX BEJIMYMH, UX OOO3HAYEHHUS WM EIUHUIIbI, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, HUCIONB3Ys (hU3HUECKHE
3aKOHBI U TMPUHIUINBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOTO U MapajlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akoH JDxoymns—JleHna, 3aKoH 3JIEKTPOMAarHUTHOM
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOTO 4MCia, MOCTynatel bopa,



3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, 00JaCTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJISl POBOJIHHUKA
C TOKOM, cuJiel Amrnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATH M300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath MpobiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHHs (PU3NUECKUX BEIUYUH, MTPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsS] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCIHOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUM: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUECKUX BEJIMYMH B BUAC TAOIHI] U
rpadukoB, JenaTh BHIBOBI [0 pE3yJIbTaTaM MCCIIECIOBAHMUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax y4eOHOIro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOM U IMPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opyI0BaHUS;

pemiate pacu€THbBIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOouMbIe 171 €€ pElICHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTDH
MOJy4YEHHOTO 3HAUY€HHUS (PU3HUUYECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTHUYECKA HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U MIPEICTABJICHUS YYEOHOW U HAyYHO-MIOMYJISIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(pOopMaIuio;

OOBSACHATH TPUHIUMBI JEUCTBUS MAIIWH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSA WX 0€30MacCHOI0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;



IPUBOJUTH MPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEro MHpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaAMH M TEXHUYECKHUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 30POBbSI H COONIOJICHUST HOPM JKOJIOTHUECKOTO
TIOBE/ICHUS B OKpY KaloIlei cpene;

paboTaTe B TpyIIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIBl, PAMOHAIBHO paclpeneisiTh OOS3aHHOCTU W
IUTAHUPOBATH JIEATEIFHOCTh B HECTAHIAPTHBIX CUTYAIlHsIX, aJICKBATHO OLICHHBATH
BKJIA] KQKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOI ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne ni/m P Kontpoabnbie IIpakTnueckmne (ubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHoe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
’ WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHUE U AIEKTPOMArHUTHbBIE 9 0 1 bubnnorexa [HOK
’ KoseOaHus https://m.edsoo.ru/7f41c97¢c
2 MexaHnyeckue U 3J1€KTPOMArHUTHBIE 5 | 0 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c¢97¢
Bbu6nuoreka [JOK
2.3 Onritica 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro o pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieNMaIbHON TEOPUHU 4 | Bbu6nuoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 0 0 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 CTpocre aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HHOYPOYHOE INTAHUPOBAHHUE

11 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHbBbIE
[}
J:;n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue il:;:eﬂﬂﬂ :g:agzz:fenbﬂme
padoTsI padoThbI pecypenr
[TocTostHHBIE MAarHUTBHI U UX
B3auMo/ieicTBUE. MarHuTHOE MOJIE. 1 0 0 bubnuoreka [JOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW UHIAYKLIHHU
MaruauTtHoe 1noJje NpoBOJHUKA C
TokoM. OnbIT Dpcrena. bu6nuoreka [IOK
. 1 0 0
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenune | 0 | bubmmoreka [JOK
MAarHUTHOTO TOJIA KATYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.
JlaboparopHas paboTa | 0 | bubnmoreka [JOK
«Hccnenosanne nercTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleficTBue MarHUTHOTO IOJIS Ha
JBIDKYITYIOCS 3apPSKEHHYIO YaCTHILY. | 0 0 bubmmoreka [JOK
Cwta Jlopenma. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarauTHas HHAyKuus. [lotok 1 0 0




BEKTOpa MarHUTHOM uHAyKIuu. I1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanme SBICHUS
3JIEKTPOMArHUTHOU WHTYKLIUK

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

NHnyKTUBHOCTD. SIBIIeHUE
camouHaykuu. 9J1C caMOMHAYKLUH.
OHeprus MarHUTHOT'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckre ycTpoucTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
OJICKTPOMAIrHUTBI, 3JICKTPOABUTATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKIOUOHHAs I1CYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAs MHIYKITHS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTponbHast pabota 1mo Teme
«MarsuTtHoe 1noJe.
DneKTpOMarHUuTHAasT UHTYKIIHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUecKue
KoJieOaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproa MajbiX KojieOaHui Tpy3a Ha
HHUTH OT JUTMHBI HUTH U MAcChl IPy3a»




14

Koneb6arenbuplit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHNS B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHanorus Mexay MeXaHHUECKUMU U
3JIEKTPOMAarHUTHBIMU KOJICOaHUAMH

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTHU B HJICATHHOM
KOJIe0aTeTbHOM KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxaroIuX
KosieOaHusX. BoHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BbIHYX1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJsieOaHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JNEUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U
HaPsKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
TeHEepaTopa IEPEMEHHOIO TOKA,
JIMHUU JJIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IJIEKTPOIHEPIHH B IIOBCEAHEBHOM




KHU3HHU

Mexanngeckue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuon. Ckopoctsb

but6mmoreka [IOK

21 pacnpoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOI0JIbHBIE BOIHBI
” 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bu6nuoreka [IOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
3EKTPOMArHUTHBIX BOJIH
[IpuHUUIBI paIUOCBS3U U
24 TeneBuacHus. Pa3zButue cpeacTs
cBs3U. Pagnosnokanus
’5 KonTtponbnas padora «Konebanus u bu6nuorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE
2% CBETa B OJJHOPOJHOM Cpee. bubnuoreka [JOK
Todeunslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHBI
27 oTpaxeHusd ceta. [loctpoeHue bubmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IMJIOCKOM 3epKajie
[Ipenomnenue ceera. IlonHoe
)8 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakKeHUS
29 JlaGopatopHas pabora «3mepenue Bubmuotexa [JOK

IMoKas3aTeiid MpCJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunssl. [TocTpoenue n3obpaxxeHuil B

bubmunoreka LIOK

30 nuH3e. Popmysia TOHKOU JIMH3BI.
pMY https://m.edsoo.ru/ff0cddle
VYBenudeHue JUH3bI
JlaboparopHas paboTa
31 «ccneqoBaHue CBOMCTB
U300paXCHHI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 6emnoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
1 WNurtepdepentus cera. udpakius bu6nuoreka [IOK
cBeta. JludbpakuroHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanust cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckrie MpuOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
KJIacCCM4YeCKOU MexaHukH. [locTynarsl bubnuotexa [JOK
36 .
CIIEUAIIBHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHuEe BpEMEHU U COKpalllcHIE bubmmorexa LOK
p P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON
38 gacTUllbl. CBSI3b MacChl ¢ DHEPTUEN U bubnnorexa LIOK
’ p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponbnas padora «OnrTuka. Bubmuotexa [JOK

OcHOBBI cIEIIMAIBHON TEOPUH

https://m.edsoo.ru/ff0cf610




OTHOCHUTCIIBHOCTH»

®otonbl. Dopmyna I[1nanka. DHeprus

but6mmoreka [IOK

40
U UMITYJIEC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE BuG 1IOK
HOJINOTEKA
41 otod(ddexra. O A.T.
porosppext TBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoTtodddexra. YpaBHeHHE
42 SﬁHHJTeEHa H(I;){q)@oma(bcgema bubmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
Hasnenue ceera. OnbiTh [1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBUE bubmmorexa [OK
B, a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckre ycTpoicTa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢doTorieMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETO IO/
45 Pemienne 3aga4 1mo Teme «QIEeMEHTBI bubnuoreka [JOK
KBAHTOBOU OITHKW) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OmBITEL
46 Pezepdopna mo paccessHuIo 0-4acTu bubmorexa [IOK
pOOPA p - https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
bubmunoreka LIOK
47 IT b
OCTYNATEL bopa https://m.edsoo.ru/ff0dOafa
N3nyuenne u nornomenne GOTOHOB
48 I H};[qe exone aTOMaL.H co H(?;o OBHS bubmorexa LIOK
P pexon o 8 i https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Jpyroi. Buasl criekTpoB
49 BonnoBeie cBOlcTBa YacTUll. BoJIHBI bubnuotexa [JOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJIEHHOE U3IIy4YECHHE

50

OTKpbITHE PAIUOAKTUBHOCTU. OMBITHI
Pesepdopaa no onpeneneHuio cocrasa
PaauOaKTUBHOTO U3TyYEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIIEKTPOHHBIN ¥ MTO3UTPOHHBIN OeTa-
pacnan. I'aMma-n3ny4yenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbii
peaktop. [Ipo6iembl, TEpCIEKTHBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUulbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpALMH 3JIEMEHTAPHBIX YaCTHUL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
($u3uUeCKOil KapTHHBI MUPA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKHE 3BE3bI, TTIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas CUCTEMa

56

Counuie. ConHeunast akTHBHOCTD.
Nctounuk sHeprun CosiHIa v 3BE311




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOM
nociea0BaTelbHOCTU. BHyTpeHHee
cTtpoeHnue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O POUCXOXKICHUH U
sBotounu CoJIHIIA U 3BE3]T

58

Muieunsiii [Iyte — nama [Manaktuka.
IMonoxenue u nrxeue CoyHIIa B
lNanaktuxe. ['anaktvku. Y€pHbIe
JIBIPBI B SIIpax TajJakTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUHT

61

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelloBeKa

63

O6o06maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

64

O6o6maromuii ypok. Pons
duznyeckoit Teopur B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(bU3HUIECKON KapTUHBI MUPa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIi ypok. MaruutHoe 1oste. 1
DNEeKTPOMarHUTHAS WHYKIIHSI
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIelUaIbHON TeOpuun 1
OTHOCHUTEJIbHOCTHU
Pesepnsrii ypok. KBantoBas dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
actpousuku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., bByxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3marenscTBo
«IIpocsemenue»

@uzuka 11 knace I'.4.Msxkuiues, b.b. byxosues,B.M. Uapyrun; noja pex.

B.M.Hukonaera, H.A. ITapdentrseBoit, - M.: [IpocBemienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
METOMYeCcKoe mocodue s yuurens K yueoHuky 10 kinacc @usuka ,11 xiace

dusuka

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






