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[Iporpamma paspaborana Ha ocHoBe OOII COO MBOY «llIkoma Ne 59», ®uzuka. 10—11
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H.A. ITapdentseBoit M: IIpocsemienue 2020.
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PaGouast mporpamma mo usuke, OpueHTUPOBaHHAs Ha ydamuxcs 11-x KimaccoB, cocTaBieHa B
COOTBETCTBUH C TPEOOBAHUAMHU
- Oenepa’dbHOrO TOCYJIAPCTBEHHOTO O0OpPa30BaTEIBLHOIO CTaHAApTa CPEJHEro OOIIEeTo
o0Opa3oBaHUs, YTBEPKICHHOTO MprKa3zoM MunoOpHayku PD ot 17.05.2012 Ne 413.

IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O ITIPEIMETA

JlesarenbHOCTh 00pa30BaTENbHOTO y4pexkaeHus oOmero oOpa3oBaHusi B 0O0y4eHUH (U3HKE B
cpeaHel (MOJTHOM) TWIKOJE JIOJDKHA OBITh HampaBlieHa Ha JOCTIDKCHHE OOYYarolMMHCS
CIICIYIOIIMX JJHYHOCTHBIX Pe3yJIbTATOB:

— YMEHHUE YIPAaBISATh CBOCH MMO3HABATEIBHOM ESATEIHHOCTHIO,

— TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIE caMOOOpa3oBaHUIO, Ha
NPOTSDKEHUHM BCEH JKM3HW; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpA30BaHHUIO Kak
YCIIOBUIO YCTICITHOW MPOo(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

— YMEHHUE COTPYIHUYATh CO CBEPCTHHKAMH, JCTHMH MIIQJIICTO BO3pacTa, B3POCIbIMU B
00pa3oBaTelIbHOM, y4eOHO-HCCIICA0BATEIbCKOM, IIPOSKTHON U IPYTUX BUAX JCATEIbHOCTH;

— C(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH; OCO3HAHHE 3HAUYMMOCTH HAyKH, BIAJCHHUS JIOCTOBEpHOW wWH(popMammen o
NEPEIOBBIX TOCTHKCHUSX M OTKPBITUSX MHPOBON M OTCUSCTBCHHOW HAYKH; 3aMHTEPECOBAHHOCTD
B HAay4HbIX 3HaHUAX 00 yCTpoilcTBe MHpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY
TBOPYECTBY;

— YyBCTBO FOPJIOCTH 332 POCCUICKYIO (PU3MYECKYIO HAYKY, TYMaHU3M;

— MOJIOKUTEITBHOE OTHOIICHUE K TPYAY, LIEICYCTPEMICHHOCTD;

— IKOJIOTMYECKasi KyJIbTypa, OCpe)KHOE OTHOIICHHE K PpOJHOM 3emiie, MPHUPOIHBIM
OorarcTBam Poccuu u Mupa, MOHUMaHKE OTBETCTBEHHOCTH 32 COCTOSTHHE MPUPOJIHBIX PECYPCOB U
pa3syMHOE MPUPOIOTIOIE30BAHUE.

MeTanpeaMeTHbIMU Pe3yJbTATAMH OCBOCHHUS BBITYCKHUKAMU CpefaHed (TIOJIHOM) IITKOJIBI
MPOTPaMMBI 110 (PUBUKE SIBIISIOTCS:

OcBoeHUE PETyISTUBHBIX YHUBEPCATbHBIX YU€OHBIX JICUCTBHI:

— CaMOCTOSITENTLHO OMPEENSITh 1I€TTH, CTaBUTh U (POPMYIUPOBATH

COOCTBEHHBIE 33/1a4M B 00Pa30BATEIHHOM IEATETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

— OLICHMBAaTh pECypcbl, B TOM YHCIE€ BpeMs U JpYrue HeMaTepHallbHbIE PECYpPCHI,
HEO0OXOIUMBIE VISl TOCTHKEHUS TTOCTABJICHHOUW paHee 1eH;

— COIIOCTABIIATh HMMEIOIIUECS BO3MOXHOCTH W HEOOXOAMMBIC JIS JOCTYDKCHHS IEIH
pecypchl;

— ONPENENATh HECKOJIBKO MyTEeH TOCTUKEHUS TOCTaBICHHOM 1IeJIH;

— 3a/1aBaTh TMapaMeTpbl M KPUTEPUHU, IO KOTOPHIM MOXKHO OIpPEAEIUTh, YTO IIENb
JIOCTUTHYTA;

— COTIOCTABIIATH MOJYUYEHHBIN Pe3yJbTaT AEATEIFHOCTH C MIOCTABICHHOM 3apaHee MeIbIo;

— OIICHHUBATh MOCJIEACTBUS JOCTHKCHHUS ITOCTABICHHON IIENIM B ACATEIBHOCTH, COOCTBEHHOM
KU3HH U )KU3HU OKPYKAIOLIUX JIFOJIEH.

OcBoeHMe MT03HABATENBHBIX YHUBEPCATBHBIX YIYEOHBIX NEHCTBHIA:

— KPUTUYECKH OLICHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MTO3UIIHA;

— pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHs B MHYOPMAIIMOHHBIX UCTOUHUKAX;

— WCIIOB30BaTh PA3JIMYHbIE MOJEIHbHO-CXEMAaTHUECKUE CPEACTBA ISl  TIPE/ICTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTHUBOPEUHIA,

— OCYIIECTBIISTh Pa3BEPHYTHIH MH(POPMAIIMOHHBIN TMOMCK U CTaBUTh HA €T0 OCHOBE HOBBIE
(yueOHBbIEC ¥ TIO3HABATENLHEIC) 33/1a4H;

— HCKaTh M HAXOJUTH 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

— MIPUBOJIUTH KPUTHUECKHUE apTyYMEHTHI, KaK B OTHOIIICHUH COOCTBEHHOTO CYXKJCHHS, TaK U B
OTHONIEHUH JICUCTBUMN U CYKIEHUN IPYTrOro 4eI0OBEKa;
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— aHAJM3UPOBATh U MPE0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBBIC

CUTYallUu;

— BBIXOJIUTh 32 PaMKH y4e€OHOTO IMpeaMeTa M OCYIIECTBIATH IEJICHAPABICHHBIA TTOUCK
BO3MOXXHOCTH IIMPOKOT0 IEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS;

— BBICTPAMBaTh UHAWBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHbIE OTPAaHUYCHUS;

— MEHATh M YIACPXKHUBATh pa3Hble TO3ULMU B TI03HABATENBHOU JeATEIbHOCTH (OBITH
YUYEHUKOM M  yuuTeneMm; GopMylupoBath oOpa3oBaTeNbHBIM  3alMpoc W BBINOIHATH
KOHCYJIbTaTHBHbIE ()YHKIIMH CAMOCTOSATENBHO; CTABUThH MPOOJIeMy U paboTaTh HaJl €€ pelICHUEM;
YIPaBIsiTh COBMECTHOM MO3HABATEIHHON JAESITENbHOCTHIO U MTOAYUHATHCS).

KoMMyHHKaTHBHBIE YHUBEPCATIbHBIC YU€OHBIE ICHCTBHSA:

— OCYILIECTBIISTh JIEIOBYI0 KOMMYHMKAIMIO, KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kax BHYTpH 00pa30BaTEILHON OpraHU3aIuy, TaK U 3a € IpeesiaMu);

— IIPU OCYIIECTBICHUU TPYNNOBOM pPAaOOTHI OBITH KaK PYKOBOJUTENIEM, TaK U UYJICHOM
NPOCKTHOH KOMAaHIbl B pa3HBIX poJsiX (TeHEpaTopoM HJICH, KPUTHKOM, HCIIOJIHUTEINEM,
MPE3CHTYIOUIUM H T. 11.);

— pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIB30BaHUEM
aJICKBaTHBIX (YCTHBIX U MUChMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrio3HaBaTh KOH(JIMKTOTCHHBIE CHTYyallUd M NPEAOTBpalaTh KOHMIMKTHI 10 MX
AKTHBHOM (a3bl;

— COTJIACOBBIBATh IO3WIMM YJICHOB KOMAaHIbI B TIpomecce paboOThl Haja OOImUM
MPOIYKTOM/pELICHUEM;

— MPEJCTABIATH IMyOJIMYHO PE3yIbTaThl MHAWBHUIYAIBHON U TPYIIOBOM JEATEIBHOCTH, KaK
nepe] 3HaKOMOM, Tak U Tiepe]] He3HAKOMOW ayTUTOPHEil;

— nonouparb MApTHEPOB IS JEOBOM KOMMYHHUKAI[MHM, HCXOIS W3 COOOpaKeHHUU
pe3yNbTaTUBHOCTH B3aUMOJICHCTBHS, a HE IMYHBIX CUMITATUH;

— BOCIIPUHUMAThH KPUTHYECKUE 3aMEUaHHS KaK Pecypc COOCTBEHHOTO PAa3BHUTHS;

— TOYHO U EMKO (POpMynUpoOBaTh Kak KPUTHYECKHE, TaK U OJ0OpHUTEIbHbIE 3aMEYaHUs B
aZipec ApYrux JIOJeH B paMKax Je0OBOM U 00pa3oBaTeIbHOM KOMMYHHUKAIIMH, W30erast mpu dTOM
JMYHOCTHBIX OILICHOYHBIX CY)KJCHHH.

IIpenmeTHbIMH  pe3yJbTAaTAMHM OCBOCHHMS BBIIYCKHUKAMHM CpEIHEH (IIOJHOM) IIKOJIBI
IPOrpaMMBbI 110 pU3KKe Ha 6A30BOM YPOBHE SIBIISIFOTCSI:

— c(OPMHPOBAHHOCTh MPE/ICTABICHUN O 3aKOHOMEPHOM CBSI3M U MO3HABA€MOCTH SIBJICHUUN
npuposbl, 00 OOBEKTUBHOCTH HAYYHOI'O 3HAHMS; O POJIM U MecTe (U3UKH B COBPEMEHHOMU
Hay4YHOH KapTMHE MMpa; I[IOHMMaHHe ponu GU3MKM B (HOPMUPOBAHMM Kpyrosopa u
(GyHKIIMOHAJIbHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs TPaKTUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJIATalOMMH (PU3NYECKUMU  TTOHSTUSMH,

3aKOHOMEPHOCTSIMH, 3aKOHaMHU U TEOpUSMH; YBEPEHHOE IOJIb30BaHHE  (U3HYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— c(OpPMUPOBAHHOCTh TMPEACTAaBICHUN O (PU3NUECKON CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUIAaX MaTepuu (BEIIECTBO U
1oJie), IBMKEHUH KaK CIoco0e CyIIeCTBOBAaHUSI MaTEpUU; YCBOCHHE OCHOBHBIX HJEH MEXaHUKH,
ATOMHO-MOJIEKYJIIDHOIO YYE€HHS O CTPOCHMM BEILECTBA, 3JEMEHTOB JJIEKTPOAUHAMHUKU MU
KBaHTOBOU (PM3UKU; OBJIaJIEHUE MOHATUITHBIM allllapaTOM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

— BJaJICHUE OCHOBHBIMH METOJIaMH HAy4YyHOI'O IIO3HAHUS, MHCIOIB3YeMbIMH B (U3HKE:
HaOJ0/IeHNe, OIMMCAaHWEe, W3MEpEeHue, OHKCIEPUMEHT, yMEHHUs oOpabdaThiBaTh pe3yJIbTAThI
U3MepeHuil, OOHapyXHBaTh 3aBUCHUMOCTb MEXIY (U3HMUECKUMH BeIUYHMHAMH, OOBICHSATH
MOJIy4YE€HHBIE PE3YJIbTAThI U J€NIaTh BHIBOJIBL;

— BJIQJICHUE YMEHMSMM BBIABUIATh THMIIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIOJATAIOIINX
(bu3NYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, IPOBEPSITh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU,
dopMynupys 1eTb  WCCICAOBAaHUS, BJIaJCHHE YMEHHSMHM OINHUCBIBAaTh U OOBICHATH



CaMOCTOSITEJIbHO TPOBEACHHBIE HKCIIEPUMEHTHI, AHAIM3UPOBATH PE3YyIbTaThl IMOJIYYCHHOU
W3MEPUTEIbHON HH(OPMAITIH, ONIPEACIIATh JIOCTOBEPHOCTD MOTYYEHHOTO Pe3yJIbTaTa;

— c(hOPMUPOBAHHOCTh YMEHUS PelIaTh MPOCTHIE PU3NICCKUE 3a/1a4H;

— c(hOPMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJyYCHHBIE 3HAHUS JJII OOBSICHEHHUS YCIOBUI
NpOoTeKaHuss (U3UUYECKUX SIBIICHUH B MPUPOAC U A NPUHATHS TPAKTHUECKHUX PEIICHUN B
MMOBCEAHEBHOM KU3HU,

— MOHUMAaHUE PU3NYECKUX OCHOB M MIPHHIIUIIOB JIEHCTBUS (pabOThl) MAlIMH U MEXaHU3MOB,
CPEICTB TEPEIBIKCHHUSI M CBS3M, OBITOBBIX IPHOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB, BIUSHUS UX HA OKPYXKAIOIIYIO CPEAy; OCO3HAHUE BO3MOXHBIX MPUYMH TEXHOTEHHBIX
1 DKOJIOTHYECKUX KaTacTpod;

— c(OPMHPOBAHHOCTH COOCTBEHHOW MO3UIIMH 10 OTHOIIEHUIO K (prsnyeckort mHpOpMaIum,
MOJIy4aeMOM U3 pa3HbIX UCTOYHHUKOB.

[IpeameTHBIMH pe3yJIbTaTAMH OCBOCHHS BBITYCKHUKAMU CpeAHEll (MOJHOM) IIKOJIBI MPOTrpaMMbl
no gusnke Ha yriayOJaEHHOM YPOBHE JIOJDKHBI BKIIIOYATh TPeOOBaHMs K pe3yibTaTaM OCBOCHUS
0a30BOro Kypca H JIOMOJIHUTEIIBHO OTPaXKaTh:

— c(hOPMHUPOBAHHOCTH CHCTEMBI 3HAaHUH 00 OOIIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX W MPEJICTABICHUH O IeHCTBUU BO BceneHHOM GPU3nIecKiX 3aKOHOB, OTKPBITHIX B 36MHBIX
YCIIOBHUSIX;

— c(hOpPMUPOBAHHOCTh YMEHUS MCCIIEAOBATh U aHAIM3UPOBATH Pa3HOOOpa3Hbie (DU3UYCCKHEC
SIBJICHHSI U CBOMCTBAa OOBEKTOB, OOBSICHATH MPUHIIMIIBI paOOThI M XapaKTEPUCTUKH MPUOOPOB U
YCTPOUCTB, OOBSICHATH T€O(DU3NIECKUE SABJICHHUS;

— YMEHUE PeliaTh CI0KHbIE 33/1a4H;

— BJIQJICHUE YMEHUSMU BBIJBUTATh THUIOTE3bl HA OCHOBE 3HAHHMS OCHOBOIOJATAIOIINX
(U3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATHh UX AKCIIEPUMEHTAJIbLHBIMU CPEJICTBAMU,
bopMyupys LIEeTb UCCIEAOBAHUS;

— BJIQJICHUE METOJaMHU CaMOCTOSITEIBHOTO IIAHUPOBAHUS W TPOBEIACHUS (PU3HYCCKUX
HKCIIEPUMEHTOB, OMTUCAHUsI U aHAIN3a MOJYYCHHON U3MEPUTEIbHON MH(GOPMAIINH, ONIPEACIICHUS
JIOCTOBEPHOCTH MOJIyYEHHOT'O pe3yibTaTa;

— c(hOpMHUPOBAHHOCTh YMEHUHN MPOTHO3UPOBATH, AHATHU3UPOBATH M OIEHUBATH MOCIIEICTBHS
OBITOBOM ¥ TPOU3BOJICTBEHHOW JCATENPHOCTH YEJIOBEKa, CBA3AHHOW C (U3HUECKUMU
MPOIIECCAMH, C TTO3UIINI SKOJIOTHUECKOM 0€30MaCHOCTH.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA:
OCHOBBI 2J1eKTPOAUHAMUKY (NPO0JIKeHHe) 15 yacoB

MarnutHoe nosne. Bekrop MarauTHOW HHAYKIWHA. [[prHIAN cynepno3uumuym MarHuTHBIX
nosiei. MarHuTHoOE 10J1e IIPOBOJHUKA C TOKOM. JIeMCTBUE MarHUTHOTO IOJIS HA IIPOBOJHUK C
TOKOM M JABWKYIIYIOCA 3apsKeHHYI0 yactuiy. Cuia Amrepa u cuiia JlopeHna.

[ToTok BeKTOpa MarHUTHOM MHAYKIMH. SIBIE€HUE AIEKTPOMArHUTHON MHAYKIMU. [IpaBuio
Jlenna. 3akoH 31€KTpOMarHuTHOM MHAYKIMH. Buxpesoe anexkrpudeckoe nose. 31C naaykunu B
JBIKYIIMXCS IPOBOJAHMKAX. SIBIIeHNEe caMOMHAYKIMN. THIyKTUBHOCTE. DHEPIHUsl MAarHUTHOTO
I0JIs TOKa. MarHuTHbIE CBOMCTBA BELIECTBA.

Kone6anus u BoJIHbI 25 yacoB
Mexanndeckue KojebaHusi. AMIUTUTY/IA, IEPHO/I, 9acTOTa, (haza KojeOaHUH.

[TpeBpamenue sHepruu npu konedanusx. Konedarenbuelii KoHTYp. CBOOOIHBIE
AIIEKTpOMarHuTHeIe KoseOanus. Pezonanc. [lepemennslii anexrpuueckuii Tok. Konnencarop u



KaTyIllKa B [IETIM IEPEMEHHOTO TOKa. DIIeMEeHTapHas Teopusi TpancdopmaTopa. [Ipon3BoacTBo
nepegava u NoTpedIeHue dIEKTPUUECKON SHEPTUH.

Mexanndeckue BosHbI. [lorepednsie 1 mpo10IbHBIE BOTHBI. JHEPTUs BOJIHBL
Wutepdepentyst u audpaxiiysi BOJIH.

DIEeKTPOMArHuTHOE IoJie. DJIEKTPOMAarHuTHas BOJHA. M3mydeHue 31eKTpoOMarHuTHBIX
BOJIH. DHEPrHUsl 3JIEKTPOMAarHUTHOW BOJIHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJH. [[pyHIMIBI
panuocsssu. [Ipocreiimmii pagrnonpuemMHuk. Pacipoctpanenre paanoBoiiH. Paauonokanus.
[TonsiTue o TeneBuneHuu. Pa3Butre cpeicTB CBA3H.

Onruka 23 yacos

I'eomeTrpuueckas ontrka. CBETOBbIE JIyUd. 3aKOH IPSIMOIMHENHOIO paclpoCTpaHEHUS
CBETA.

[Tpunuun depma u 3aKoHbI reoMeTpuueckoi ontuku. Orpaxkenue csera. [lnockoe
3epkaiio. Chepuueckoe 3epkaio. [loctpoeHne nzodpaxxeHuii B chepuyeckoM 3epKaie.
YBenuueHue 3epkana.

[Ipenomnenue cera. [lonHoe oTpaxkenue. [Ipenomienue cBeTa B IIIOCKONApAIIEIbHON
IUTAaCTUHKE U TpeyroiabHOH npusme. [Ipenomienune Ha cheprudeckoii moBepxHocTH. JInH3za.
DOoKyCHOE pacCTOsIHHE U ONTHYECKas cuia JuH3bl. Dopmyra nuH3bL. [locTpoenne n300paxeHuit
B TOHKOI1 JMH3e. YBennueHnue JuH3bl. OCBELeHHOCTh N300pakeH s, 1aBaeMOoro JMH30M.
Henocratku nun3. Onrtuyeckue npudopsl.

BonroBEIe cBoticTBa cBeTa. CkopocTh cBeta. Jlucrepcust ceera. IaTepdepeHius creta.
Jnuna cBetoBoi BoiHbL. HTepdepenus B ToHKUX ieHKax. Konbiia Hetorona. Hekotopsie
npuMmeHenus untepdepenuu. Judpaxmaus ceera. Teopus nudpakunu. udpakuus Openens Ha
npocThix o0bekTax. Audpakiuonnas pemerka.. [lonspusanus ceera.

Bunel nznydenuit. icrounnku cBeta. CieKTpbl M ClieKTpalibHbIe TPUOOpHL. Buabl
cnekTpoB. CriekTpanbHbli aHanu3. MHppakpacHoe U yabTpaduOIETOBOE U3ITYUECHUS.
Pentrenosckue sryun. [Ikana 351eKTpOMarHUTHBIX U3JIy4eHUH.

OcCHOBBI CHIENIHAJIBLHOI TEOPHH OTHOCUTEILHOCTH 3 yaca

WHBapnaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BakyyMme. [IpHHIIMI OTHOCHTENBHOCTH
OviHmreiHa. [IpocTpaHcTBO M BpeMs B CHIELUAIBHON TEOPUH OTHOCUTEIIBHOCTH. DHEPIHUs
Y UMITYJIBC CBOOOHOM YacTHUIlbl. CBSI3b MEXKIy MacCON U dHEprueid. DHEprus MOKOsI.

KBanTtoBas ¢pusnka 27 yacos

TennoBoe n3nyyenue. Pacripenenenue sHeprum B CEKTpe aOCOTIOTHO YEPHOTO
tena. ['unoresa [1nanka o kBantax. ®oroaddext. Teopust pororpdexra. DOTOHBI.

[Tpumenenue porosddexra.

Omnertel I1. H. JIe6enesa u C. . BaBuiiosa. /laBnenue cBeta. XUMHYECKOE
neiicteue csera. @ortorpadus. 3anuck U BOCIPOU3BEIEHNE 3BYKa B KMHO.

Crpoenue atoma. Mogens Tomcona. OnbiTel Pezepdopnaa. [Inanerapuas moenb
aroMma. [locrynatel bopa. Mozaens atoma Bogoposa 1o bopy. kcnepuMeHTanbHOe



JI0Ka3aTeNIbCTBO CYILECTBOBAHUS CTAllMOHAPHBIX COCTOSIHUU. TpynHoctu Teopuu bopa.
KBanroBas Mexanuka. ['unoresa ae bpoiiis 0 BOJIHOBBIX CBOMCTBAX YACTHII.
KopmyckyiisipHO-BOJIHOBOM Ayanu3M. MHOT03JIEKTPOHHBIE aTOMbI. KBaHTOBBIE HCTOYHUKHU
CBETa — JIa3ephl.

ATOMHOE PO U 3JI€MEHTapHbIe YaCTHUIIbI. MeTo bl HAOII0IEHHS U PErUCTPaLuU
3JIEMEHTAPHBIX YacTHIl. OTKPHITHE ECTECTBEHHOHN palnoaKTUBHOCTU. ATbda-, 6eTa- u
ramMma-u3iydeHue. PannoakTuBHbIE IpeBpalleHus. 3aKOH paJuOaKTUBHOIO pacraja.
Ilepuon nomypacnana. M3oromnsl. IIpaBuno cmemenus. MckyccTBEHHOE TpEBpaICHUE
aTOMHBIX sifiep. OTKpbITHE HETpoHA. CTpOEHHE aTOMHOTO si/ipa. A nepHble CUIIbl. DHEPTUsl
CBSI3M aTOMHBIX siziep. MIcKyccTBEeHHas paJuOaKTUBHOCTL. SnepHble peakuuu. [lenenne
anep ypasa. Llennble sipepHble peakuuu. S nepHelii peaktop. TepMosaepHbIe peakLnu.
IIpumenenue sanepHoi sHepruu. [lonydyeHne paauoakTUBHBIX U30TONIOB U UX
IIpUMEHEHHE. bruosornyeckoe eiMCTBUE palMOAKTUBHBIX U3JIy4EHUH.

DneMeHTapHbie yacTullbl. DyHaaMeHTanbHbIe B3aUMOJCHCTBUS. Y CKOPUTETH
3JI€EMEHTapHBIX YaCTHII.

Crtpoenue BcesienHoit S yacos

ITpuMeHUMOCTb 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPO/IbI KOCMUYECKUX
00bekTOB. CoTHeUHasi CUCTeMa KaK KOMILUIEKC TeJl, UMEIOIINX 001IIee MPOUCXOXKICHHUE.
O6ume xapakrepucTiky mianeT. [Inanersl 3eMHol rpynnsl. Jlanekue ianetsl. ConHue U
3Be3abl. Knmaccudukanus 38e3. DBomronus CoHIA U 3BE3/I.

Crpoenue u 3Bomonus Beenennoit. TemHas MaTepust 1 TEMHast SHEPIUS.

Enunas q)HSI/I‘leCKaH KapThuHa MHUpa. ®dusuka u HAYYHO-TCXHHUYCCKASA PCBOJFOI M.

IToBTOpeHue - 4 yacoB

IIpumepHBIi epeYeHb NPAKTHYECKUX U J1a00paTOPHBIX padoT

IIpsiMbIe H3MEPEHUSL:

HU3MCEPCHUC MT'HOBEHHOM CKOPOCTH C HUCIIOJB30BaAHMEM CCKYHJIOMCpA HUJIM KOMIIBIOTEpaA C

JaTYUKaMH,

CpaBHEHHE Macc (10 B3aUMOJIEHCTBHUIO);

U3MEpEHHUE CUJI B MEXAHUKE;

M3MEpeHue TeMIEepaTyphl )KUAKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH;
OLIEHKA CUJI B3aUMOJIEUCTBHUS MOJIEKYJ (METOJIOM OTpbIBA Kalelb);

JKCIIEpUMEHTabHas MpoBepka 3akoHa [eii-Jltoccaka (M3MepeHue TEepMOIUHAMUYECKHX

napaMeETpoOB rasa,

n3mepenne J/1C ncTouHnKa ToKa;

orpejeNieHue mepuoia oOpaiieHus: ABOWHBIX 3BE3 (MI€YaTHBIE MaTEPHAIIBI).

KocBeHHbBIE H3MEPEHNS:

U3MEpPEHUE YCKOPEHUS;
U3MEpEeHUe YCKOPEHUs CBOOOHOTO MaeHHUS;

oTpesieNIeHUE SHEPTUU U UMITYJIbCA [0 TOPMO3HOMY IYTH;
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HU3MCPCHUC y,[[GHBHOfI TCILIOTHI INIaBJICHUSA JIbAA,

U3MEpEeHUE HAPSHKEHHOCTH BUXPEBOTO AIIEKTPUUYECKOT0 OIS (TIpU HAOI0ICHUH

AJIEKTPOMATHUTHON UHAYKIUH);

M3MEpEeHNE BHYTPEHHETO COTPOTHUBIICHUS UCTOYHUKA TOKQ,

oTpe/ieNiCHUE MOKa3aTelsl IPEIOMIICHUS CPEIbl;

n3MepeHue POKYCHOrO PacCTOSIHUS COOMPAIOIICH U pacCcenBarOIECH JIMH3;
olpeiesicHUe JTMHBI CBETOBOW BOJIHBI,

oreHka HH(pOpMaIMoHHOH EMKoCTH KoMmakT-aucka (CD);

OIPCACIICHUC UMITYJIbCAa U SHCPTHUU YAaCTHULBI TP ABUKCHUHU B MArHUTHOM I10JIC (HO

doTorpadusm).
Habntonenusi:

Ha6JHOI[eHI/IC MEXaHHYECKUX SIBJICHUM B HHCPUUAJIBHBIX U HCMHCPIUAJIBHBIX CUCTEMAX

OTCUETa;

HaOJI0ICHNE BBIHYX/IEHHBIX KOJIEOaHH U pE30HAHCA,

HaOmonenue nuddysum;

HaOJIOACHNE SIBICHUS 3JIEKTPOMArHUTHON MHTYKIIHH;

HaOJII0/ICHNE BOJHOBBIX CBOMCTB CBeTa: JU(paKIMs, HHTepPEPEHIINS, TOIIPH3ALINUS;
HaOJII0/ICHNE CIIEKTPOB;

BeuepHHEe HaOroeHus 38E31, JIyHBI U IJIaHET B TEJIECKOM MM OWHOKIIB.

HccnenoBanus:

HCCJIICAOBAHUC PABHOYCKOPCHHOI'O ABUKCHHS C UCITIOJIB30BAHUCM DJICKTPOHHOI'O

CCKYHAOMEpA UJIM KOMIIBIOTEPA C JaTUYUKaAMU,

UCCIIeIOBaHKE JBM)KEHUS Tea, OpPOLIEHHOTO TOPU30HTANIBHO;
UCCIIEIOBAaHHUE LIEHTPAJIBHOTO yAapa;

UCCJIEIOBAaHNE KaueHUs WIMH/PA 110 HAKJIIOHHOMN IUIOCKOCTH;
UccleI0OBaHe IBUKEHHUS] OpOyHOBCKOM yacTullbl (110 TpekaMm [leppena);
UCCIIEIOBaHKNE U30MPOLIECCOB;

HCClIeIOBaHNE N30XOPHOI0 Ipoliecca U OlleHKa abCOIIOTHOTO HYJIS,
UCCIIEJOBAaHNE OCTBHIBAHUS BOJIBI;

HCCIICOJOBAHUC 3aBUCHMMOCTH HAIIPAKCHHA Ha IMOJI0CAaX UCTOYHHWKA TOKA OT CHUJIBI TOKA B

HCCICAOBAaHUC 3aBUCUMOCTHU CHJIBI TOKA UCPE3 JIAMIIOYKY OT HAIIPSAKCHUS HA Heﬁ;
HCCIICO0OBAaHNUEC HAIrp€BaHUs BOJAbI HAIrpEBATCIIEM HEeOOIBIION MOIITHOCTH,
HUCCICIOBAaHUEC ABJICHUA SHCKTpOMaFHI/ITHOﬁ HUHIAYKIHUHA;

HCCICOOBAHUE 3aBUCUMOCTH yTIJia IIPCIIOMIICHUA OT yrjia MMagCHUs,

HCCICAOBAHUC 3aBUCHUMOCTH PACCTOSAHUA JIMH3BI 10 I/I306pa)KeHI/IH OT paCCTOSAHUA JINH3bI

JI0 TIPEIMETA,;

HCCICO0OBAHUE CIICKTpa BOAOPOAA,

HCCIIeNOBaHNE ABUKCHUS JBOMHBIX 3BE3] (HO ncYaTHbBIM MaTepI/IaJIaM).

IIpoBepka runores:




- IIpH IBIDKEHUH OpycKa MO HAKIIOHHOMW TIOCKOCTH BpeMsl TIEpEMEIICHUS Ha ONPEIeIEHHOE
paccTostHUSI TeM OOJIbIIe, YeM OoJibIlie Macca Opycka;

- IIpU JIBIJKEHUU OpycKa MO HAKIOHHOW IMJIOCKOCTH CKOPOCTh HPSIMO MPOMOPILMOHATBHA
MyTH;
- [IpH 3aTyXaHUU KoJeOaHuM aMIUIUTy1a OOpaTHO MPONOPIUOHATIFHA BPEMEHU;

- KBaJpaT CPEIHEro IepeMelIeHne OpPOYHOBCKOW YAaCTHIIBI IMPSIMO IPOMOPIIUOHAIBHO
BpeMeHHU HaOmroeHus (1o Tpekam [leppena);

= CKOPOCTb OCTbIBAHM BOJAbI JIMHEMHO 3aBUCHUT OT BPEMCHH OCTBIBAHUA,

- HanpsHKEHUE IPU M10CIIeA0BAaTEIbHOM BKIFOUEHUH JIAMIIOUKH U PE3UCTOpPA HE PAaBHO
CyMMe€ HalpspKEHUN Ha JIAMIIOYKE U PE3UCTOPE;

- yroJ1 MPEJIOMIICHHSI IPSIMO MPONOPIUOHAICH YTy TaJACHUS;

- NP IJIOTHOM CJIOKEHUU JIBYX JIMH3 ONTHYECKUE CHIIbI CKJIA/IbIBAIOTCS;
KoHcTpyrpoBaHue TEXHUYECKUX YCTPOMCTB:

- KOHCTPYUPOBAHUE HAKJIOHHOM MIIOCKOCTH ¢ 3a1aHHbIM KIT/;
- KOHCTPYMPOBAHUE PhIYAKHBIX BECOB;

- KOHCTPYHPOBaHNE HAKJIOHHOH IIOCKOCTH, 110 KOTOPOW OPYCOK JABMKETCS € 3a/IaHHBIM
YCKOpEHUEM;

- KOHCTPYHPOBAHUE JIEKTPOIBUTATEIIS;
- KOHCTpYHpOBaHUE TpaHchopMaTopa;

= KOHCTPYUPOBAHHUEC MOICIIN TCIICCKOIIA UJIM MHUKPOCKOIIA.



TEMATHYECKOE IINTAHUPOBAHHME

Temaruueckoe muanupoBanue no ¢usuke ais 11-ro knacca coctapiaeHo ¢ yuyeToM padoueit
porpaMMsbl BocriuTanus. BocruraTenbHblil MOTEHIMAN JAHHOTO Y4eOHOTO IpeaMeTa

o0ecreynBaeT pean3annio CIeAYIOUINX eJEBbIX IPHOPUTETOB BOCIIUTAHUS 00yJarOIINXCS
COO:

v/ CTaHOBJIEHUS COOCTBEHHOM KU3HEHHOM MMO3UIIMH MOIPOCTKA, €r0 COOCTBEHHBIX
LIEHHOCTHBIX OPUEHTALIHI;

v’ yTBep)KIeHHs cebs Kak JIMIHOCTh B CHCTEME OTHOIICHUI, CBONCTBEHHBIX B3POCIOMY
MUDY,

v’ pasBHUTHS COLHATBHO 3HAYMMbIX OTHOIICHHI IKOJIBHUKOB, H, TPEXKJIE BCETO,

LIEHHOCTHBIX OTHOIIECHUI:

K CEMbE KaK IVIABHOM OIIOpE B )KU3HU Y€JIOBEKa U UCTOYHUKY €r0 CUacThs;

K TPYZly KaKk OCHOBHOMY CIIOCO0Y JTIOCTHKEHUS )KMU3HEHHOTO OJIaroTnoIy4us 4eJI0BeKa,

3aJI0Ty €ro YCIEHIHOTO NMPO(heCCHOHAIILHOTO CaMOOIPEIETICHUS U OLLYLLCHHS

YBEPEHHOCTH B 3aBTPALIHEM JIHE;

v’ K CBOEMY OTEYECTBY, CBOCH Masioi u 6oubInoil PognHe, Kak MecTy, B KOTOPOM YENIOBEK
BBIPOC U [T03HAJ MIEPBBIE PAIOCTH U HEYJauM, KOTOpas 3aBellaHa eMy MpeaKaMu U
KOTOPYIO HY’KHO 00eperarth;

v/ K IIpUpOJIe KaK UCTOYHUKY JKM3HH Ha 3eMJIe, OCHOBE CAMOI'0 €€ CYIECTBOBAHMS,
HYX/Iarollelcs B 3allUTe U MOCTOSIHHOM BHUMAHHM CO CTOPOHBI YEJIOBEKA;

v/ K MUPY KaK [JIABHOMY IIPUHIIKITY YEJIOBEUECKOTO OOIIEKHUTHSI, YCIIOBUIO KPEI-KOH
JpyX0bl, HaTaKUBaHUsI OTHOIIEHUH ¢ KoJuleramu o padote B Oy1yleM U CO3/1aHus
0J1aronpuATHOrO MUKPOKJIMMATa B CBOEH COOCTBEHHOI CEMbE;

v/ K 3HAHUSIM KaK HHTEJUIEKTYalbHOMY pecypcy, obecrednBaroiieMy Oyayliee 4eioBeKa,
KaK pe3yJIbTaTy KpOIOTIMBOI0, HO YBJIEKAaTEIbHOIO yUeOHOI0 TPYAa;

v’ K KyJIbType KaK J[yXOBHOMY 0OTaTCTBY OOIIIECTBA U BAKHOMY YCIOBHIO OIIYICHHS
YeJIOBEKOM MOJIHOTHI MPOKUBAEMOM KU3HU, KOTOPOE JAat0T EMY YTE€HHUE, MY3bIKa,
HCKYCCTBO, T€AaTp, TBOPUYECKOE CAMOBBIPAKEHUE;

v’ K 3JI0POBBIO KaK 3aJI0Ty JJOJITOW M aKTHBHOM )KU3HU YEJIOBEKA, €0 XOPOIIETO HACTPOEHUSI
U -ONTHUMHUCTUYHOTO B3IJIsAa HA MUP;

v’ K OKPYKAIOLIUM JIFOJIAM KaK 0e3yCIIOBHOM U aOCOMOTHOM [IEHHOCTH, KaK PaBHOIPABHBIM
COLMAJIbHBIM MapTHepaMm, ¢ KOTOPIMU HEOOXO0IMMO BBICTPanBaTh 100pOXKeNaTebHbIE U
B3aMMOIIO/I/IEP’KMUBAIOIINE OTHOILIEHUS, TAIOIME YETI0BEKY PaloCTh OOIEHUS U
MO3BOJISIOIINE U30eraTh YyBCTBa OJIMHOYECTBA;

v K caMuM cefe Kak X035€BaM CBOEH CyIbObI, CAMOOPEIEISFONINMCS U
caMOpeaTM3yIOUIMMCs JTUYHOCTSIM, OTBEYAIOIIUM 3a CBOe cOOCTBEHHOE Oyylee;

v’ yCTaHOBIICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXKITY YUUTEIEM M €r0 YUCHUKAMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYaIIUMUCS TpeOOBaHUN U TPOCHO
YUUTENs, IPUBJICYEHUIO UX BHUMAHHUS K 00CYX/1aeMoil Ha ypoke HHpopMaIuu,
AKTUBM3AlMM X IT03HABATEIBHON JAESITEIBbHOCTH;

v/ TpUBIICYCHNE BHUMAHMUS MIKOJLHUKOB K IIEHHOCTHOMY aCleKTy M3ydaeMbIX Ha ypOKax
SIBJICHU, OpraHu3aiys ux paboThl ¢ MOJIy4aeMol Ha YpPOKE COIMAIbHO 3HAUUMOM
uH(popMalel — MHUIMUPOBAaHUE €€ 00CYK/IeHUS, BEICKa3bIBAaHUS YUAIIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

v TpUMEHEHHUE Ha YPOKe HHTEPAKTUBHBIX (POPM pabOTHI YUAIIUXCS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJIUPYIOIIUX MO3HABATEIbHYIO MOTHUBALMIO IIKOJIBHUKOB; JUIAKTHUECKOTO
TeaTpa, TJe MOoJyYeHHbIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B T€ATPAJIbHBIX TOCTAHOBKAX;
JMCKYCCHM, KOTOPbIE JAOT YYaIlIMMCSl BO3MOXHOCTb IPHOOPECTH OTIBIT BEACHHUS
KOHCTPYKTUBHOTO JIMajiora; rpynnoBoi paboTsl WK paboThl B apax, KOTOPbIE y4at
MIKOJIBHUKOB KOMaHHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMH;
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v

v

BKJIIOUEHHUE B YPOK UI'POBBIX ITPOLEAYP, KOTOPBIE IOMOTAOT NOIJEPKATh MOTHBALIUIO
JETEH K MOITYYCHHIO 3HAaHUH, HATa)KUBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIECHUHN
B KJIacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKENaTeIbHOM aTMOC(hEphl BO BpEMs YPOKa;
opraHu3zanys me@crsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX yJallUXCs HaJl MX
HEYCIEBAIOIIKUMH OJHOKIACCHUKAMM, JAOLIEr0 MKOJbHUKAM COLMAIIBHO 3HAYUMBbIN
OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILN.

Ne n/m | Ha3Banme pa3nena KoaunuecTBO 4acoB

1 OCHOBBI 2JIEKTPOIMHAMUKHU (IIPOAOKEHHUE) 17

2 Konebanus u BOJIHEI 25

3 OntHka 21

4 OCHOBBI CHIENMAILHOW TEOPHUU OTHOCUTEIIBHOCTH 4

5 KBanroBas ¢usnka 24

6 AcTtpoHOMHS 8

7 [ToBTOpEHUE. 3

8 Hroro. 102
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