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AHHOTALIMSA

Pabouas mporpamMma COCTaBJI€HA C YYE€TOM pPa3HOPOJHOCTH KOHTHHIEHTA Y4YaIlUXCs
HenpoHIMPOBaHHOM cpemHeil mkoiel. [IoaToOMy OHa OpHEHTHpOBaHa Ha M3ydeHHE (QU3UKH B
CpelHeil KoJIe Ha ypOBHE TpeOOBaHHH 00513aTeIbHOI0 MUHUMYMa COJIepKaHus 00pa3oBaHus H,
B TO JX€ BpeMs, JaeT BO3MOXXHOCTb y4YEHHKaM, HHTEpecyromuMcs (U3UKOM, pa3BUBATh CBOH
CIOCOOHOCTH MPH U3YYEHUH JNaHHOTO IpeIMETA.

PaGouas mporpamma 1o ¢usuke OpHEeHTHpOBaHA Ha y4dammxcs 11-pIX KJaccoB. YpOBEHBb
U3ydeHHs mpeaMmera — 0a30BbIH. TeMaTHueckoe IUIAHUPOBAHHE pAcCYUTAHO Ha 2 y4eOHbIX
YacoB B HeJIeJII0, YTO COCTaBsAeT 68 yueOHbIX Yaca B roa.

B cucreme mnpeaMeroB o00meoOpa3oBaTeNbHOM LIKOMBI Kype (GU3MKM IPENCTaBIE€H B
npeaMeTHoi  obmactu  «EctecTBeHHO HayuHble npeaMerel». HasHadyenue mpeaMera
«®u3uka» OBNAICHUS HE TOJNBKO  ONpPENCIIEHHOM CyMMOHM 3HaHMM M CHCTEMOH
COOTBETCTBYIOIIUX YMEHUU U HABBIKOB, HO U KaK IIPOLIECC OBIAJACHUS KOMIIETCHIIUSMH.

Llenamu oOydeHuss (GHU3MKH Ha JaHHOM OJTarne (U3WYECKOro OoOpa3oBaHHS SBISIOTCS:
GbopMHpOBaHHE Yy yYaIMXCS 3HAHHH OCHOB (PU3HKH: 3KCIIEPUMEHTAIBHBIX (DaKTOB, MOHSATHM,
3aKOHOB, OJJIEMEHTOB (u3uueckux Teopuid - (MexaHMKH, MOJEKYISIPHO-KHHETHYECKOM,
JNIEKTPOAUHAMHMKH, KBAHTOBOW (HM3HMKH); IMOATOTOBKA K (OPMHUPOBAHUIO Y IIKOJHHHKOB
IIEJIOCTHBIX MPECTaBIEHHH O COBpEMEHHOM QH3MUEeCKOi KapTHHE MUpPa; GOPMUPOBAHNE 3HAHUI
0 MeToJax IMO3HaHHUS B (U3UKE - TEOPETHYECKOM M HKCIEPUMEHTAIBHOM, O POJIH M MECTe
TEOPUH U DKCIIEPUMEHTAa B HAayYHOM IIO3HAHUH, O COOTHOIIEHUH TEOPUH U JKCICPHMEHTa;
dopMupoBaHHe: 3HAHMA O (QU3MYECKUX OCHOBAX YCTpOHCTBA U  (QYHKIHMOHUPOBAHUS
TEXHHYECKUX  OOBEKTOB, OKCIHEPUMEHTAIBHBIX  YMEHHH, HAYYHOTO  MHPOBO33PEHHUS
( IpenCcTaBIEeHHE O MaTepHH, €& BUAX, O JBH)KEHHH MAaTepHH U ero GopMax, o IPOCTPaHCTBE U
BPEMEHH, O POJIH OIIBITA B IPOILECCe HAYYHOTO IO3HAHHWS U MUCTHHHOCTH 3HAHHSA, O MPUYHHHO-
CJIEZICTBEHHBIX OTHOLICHHUSX); MPEACTABICHHH. O POJIM (PU3UKHU B JKU3HU OOIIECTBA- OTKPOETCS
BIMSHUE pa3BUTHSA (HU3UKH Ha TexX. [Iporpecc, BOSHUKHOBEHHE M PEIIECHHE SKOJIOTHYECKUX
npoOseM); pa3BUTHE y ydalnuxcs (YHKIHOHAIBHBIX MEXaHU3MOB IICHXHUKH, (GOpPMUPOBAHUE U
pa3BUTHE CBOHCTB JIMYHOCTH. '



YMK: Maxkuwes I' A., Byxoeyes b.b., Yapyeun B.M.
Kaaccenr: 11

KoanyectBo

4YacoB: 6200y —70u 6 Hedenllo — 2 y

IIporpamma pa3paGoTrana Ha OCHOBe:

» QenepalbHOrO KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHAapTa CpeIHEero
(momHoro) obmero obpa3oBaHMs, NPUMEPHON MPOrpaMMbl 10 (GH3UKE H
aBTOPCKOM mporpamMMel o ¢usuke Mskumesa I'.5., Byxosuesa B.B.,
Yapyruna B.H.

» OcHoBHoIi 0011e06paszoBarensHoi mporpaMmmsl OO0 MBOY COILI Ne26



I. Iltanupyemble pe3yibTaThl OCBOEHHs Y4eGHOrO mpeaMeTa, Kypea
BeinyckHuk HayunTes:

* co0monare mpaBuia 0E30NACHOCTH M OXpaHbl Tpyda Npu paboTe ¢ y4eOHBIM H
1ab0paToOpHBIM 000PYI0BAHUEM;

® IOHUMATh CMBICII OCHOBHBIX (U3HYECKUX TEPMUHOB: (HDH3HUYECKOE TENO, PUIMIECKOE
sBIICHUE, pU3NYECKas BEJIMUKHA, CAUHUIILI H3MEPEHHUS;

® pacmo3’HaBaTh INPOOJIEMBI, KOTOPBIE MOKHO DEIIMTh [PU IIOMOIIM (PU3HIECKHX
METOJIOB; aHAJM3UPOBATh OTHEJIBHBIC JTAllbl IPOBEEHHS HCCIEIOBAHUI U WHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOICHHI U OIBITOB;

® CTaBHTb OINBITHI 110 UCCICIOBAHUIO (DM3HYECKHX SBICHHH WM (DM3HYECKUX CBOMCTB
Tel 0e3 HMCIOJb30BaHMS MPAMBIX H3MEPEHHIl; IPH 3TOM (OPMYITHPOBATE npobiemy/3amaay
Y4e0HOro 9KCIEPUMEHTa; COOUPaTh YCTAHOBKY M3 IPEINOKEHHOTO 060PYIOBAHHS; IPOBOIATE
OIIBIT ¥ (POPMYJIHPOBATH BEIBOIBI.

Ilpumeyanue. [Ipu nposeneHnu uccienoBaHus (GU3MYECKUX SBICHHH H3MEPHUTEIBHBIE
MPHOOPEI MCIOJIB3YIOTCA JIMIIb KaK [aTYAKA H3MEPEHHs (GU3UUECKHX BEIMYMH. 3aIicH
TMIOKa3aHUii NPSMBIX U3MEPEHHH B 3TOM Cliydae He TpeOyeTcs.

® IOHMMATh POJIb SKCIIEPUMEHTA B OTYYeHUH HAYIHON HH(OpMAIIUH;

® INpPOBOJMTH IpSIMBIC M3MEPEHHs (DH3MUECKHX BEIHYHMH: BpEMs, pacCTOSHUE, Macca
Tena, 00beM, CUJIa, TEMIEPATypa, aTMOC(hepHOe JaBIICHHE, BIAKHOCTh BO3IyXa, HAIPSKEHHUE,
CHla TOKa, paJHallMOHHBIA (OH (C HCHOIB30BAHHEM JO3UMETPA); MPH 3TOM BHIOHpPATH
ONTHMAIBHEIH CIIOCOO H3MEPEHHS U HCIIONIb30BATh IPOCTEHIIINE METOIBI OLEHKH IO PEITHOCTEH
U3MEpPEHUH.

pumeuanne. JlioGas yyeGnas mporpaMma J0mKHa 00eCIEUHBATE OBIAIEHHE TIPIMbIMHU
U3MEPCHUSMHU BCEX IEPEYUCICHHBIX GU3NYECKUX BEIIMYUH.

® IPOBOAUTH HCCIICIOBAHHE 3aBUCHUMOCTEH (DU3NYECKHX BEIMYUH C HCIIOJB30BAHHEM
IpAMBIX HM3MEPEHHH: MPH 3TOM KOHCTPYHPOBATh YCTAQHOBKY, (UKCHPOBATh pe3yJIbTaThl
TOJTYYCHHOH 3aBUCHMOCTH (DH3MYECKUX BEIMYMH B BHJE TabIMI U rpadUKOB, JI€IaTh BBIBOIbI
110 pe3yabTaTaM HCCIIeIOBaHHS,

® INpPOBOJAMTH KOCBEHHbBIE H3MEPEHMs (H3MYECKHX BEJIMYHH: I[P BBINOJIHCHHUH
M3MEPEeHHIl COOUpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIELys MPEJIOKEHHOH HMHCTPYKIUH,
BBIYHCIISATH 3HAUCHUE BETMYMHbI U aHATTU3HPOBATH II0JIyIEHHBIE PE3YJIbTAThI C YIETOM 3a1aHHOI
TOYHOCTH U3MEPEHUN;

® QAHAIM3MPOBATH CUTYallMH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, Y3HABaTh B HUX
NPOSBICHAE M3YYCHHBIX (U3MYECKUX SBJICHMH MM 3aKOHOMEPHOCTEH ¥  IIPHMEHSThH
HUMEIOIIHNECS 3HAHUS JUTI UX 00BACHEHHS;

® [OHWMAaTh NPHHLMIBI NCHCTBUS MAIIMH, IPUOOPOB U TEXHHUYECKHX YCTPOUCTB,
YCIIOBHS UX O€3011aCHOTO UCTIOIBb30BAHUS B IOBCEIHEBHOM KU3HH;

® HCIOJIb30BaTh NPHU BBINOIHCHHH YYeOHBIX 3a1a4 HAYYHO-TIOMYJISAPHYIO JIUTEPaTypy O
(bu3nveCKuX SBIEHUSX, CIPABOYHBIC MATEPHAITBI, pecypchl MHTepHeT.

Brelly CKHHK MOJTYy49HT BO3MOKHOCTD HAYYHTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe006AHUL, PONb  (DUSUKU 6 PACUUPEHUU
npedcmasienuti 06 OKpysicalouem Mupe u ee 6K1a0 6 YIyuuleHue Kauecmea JCUsH,

® UCNONB306aMb NpUEMbl NOCMPOCHUS PUIULECKUX MOOe/el, NOUCKA U POPMYTUPOBKU
O0Ka3amenbeme 6bIOGUHYMbIX 2UNOME3 U MEOPeMUYECKUX 6bI60006 HA OCHOBE IMAUpUYeCcKU
YCManoBNeHHbIX hakmos;

® CpasHueamb MOYHOCMb  USMEpeHUs (QUUYECKUX GeIUYUH NO  GeAUYUHE  UX
OMHOCUMELHOU NOZDEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEeHUI,



® CaMOCMOAMENbHO NPOBOOUMb KOCEEHHbIE USMEPEHUS U UCCIe008AHUS (PUIUYECKUX
BeUHUH C UCNONb3OBAHUEM PA3NUHBIX CNOCOO06 USMEPEHUS QUIUYECKUX BeNUYUH, 6blOUPAMD
Cpeocmea UsMepenus ¢ y4emom HeoOX00UMOU MOYHOCMU UMepeHuUll, 0O60CHOBbIEaNb EbI6OD
€nocoba usmepenus, adek6amno20 NOCMABIeHHON 3a0aye, NPOBOOUMb OYEHKY DOCIOEEPHOCU
NONYYEHHbIX Pe3YIbmamos;

® BOCNPUHUMAMb  UHGOPMAYUIO PUZUYECKO20 COOEPIUCAHUSL 6 HAYYHO-NONYIAPHOL
Jumepamype u cpeocmeax Maccoeol UHPOPMAyUU, KPUMUYECKU OYEHUSAMb NOTYYEHHYIO
unpopmayuio, ananusupys ee cooepicanie u OanHsle 06 UCMOYHUKE UHPOPMAYUU;

* co30aéamo coOCMEeHHbLE NUCOMEHHbIE U YCMHbIE COOOUEHUS O PUIULECKUX ABNECHUSX
HA  OCHOGe  HeCKONbKUX — UCTMOYHUKOS — UHMOPMAayuu,  CONPOBONCOAMb  GbLCMYNIEHUE
npesenmayue, y4uumol6as 0cobeHHoCmu ayOumopuu C6epCmHUKOS.

DJIeMEHTbI ACTPOHOMHUH

BbInycKkHUK Hay4uTCs:

® yKa3pIBaTh HasBaHMs IUaHeT CONHEYHOH CHCTEMBI; pa3iH4aTh OCHOBHBIE NMPHU3HAKH
CYTOYHOrO BpalleHus 3Be3aHOro Heba, aBwkeHus Jlynbl, ColHIA M IUIAHET OTHOCHTEIBHO
3BE3I;

® IIOHMMaTb PA3IUYUsl MEKIY TIEIHMOLEHTPHYECKOH M TeOEHTPUYECKONH CHCTEMaMHU
MHpa;

BeIny CKHHK MMOJIyYHT BO3MOKHOCTb HAYYHThCS:

* YKasvleamv 00wue CEOUCMBA U OMIUYUSL NIAHEeM 3eMHOL 2pYnnbl U NiAHem-
eueanmoe, manvlx men Conneunou cucmemvl u GONLUUX NIAHEM, NONL306AMbCS KAPMOL
36€30H020 Heba Npu HAOIIOEHUAX 36230H020 Heba;

® pasiuvamv OCHOBHblE XAPAKMEPUCMUKY 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee meMnepamypol,

®  pasziuvdaniv cunome3vl O npoucxoocheHuu Coaneunoi cucmembi.

II. Conepsxanue yueGHOro npeamera, Kypea

DJIEKTPOANHAMHKA
MarnutHoe nose Toka. [lefcTBHE MarHHTHOTO IOJIS HAa ABMIKYIIMICS 3apsi. SIBieHHe
3JIEKTPOMAarHUTHOM MHAYKUHH. [IpaBuno Jlenna. B3anMoCBsI3b 31€KTPHYECKOTO M MarHUTHOTO
noneit. CamonHAyKuust. MHAyKTHBHOCTS. MarHUTHbBIE CBOHCTBA BEINECTBA. DJIEKTPOMATHATHOE
noJe.

Kone6anus u BoJ1HbBI

Mexannueckue konebaHus: CBOOOAHBIE KoleOaHMS. MaTeMaTHYecKHi MAsSTHHK.
['apmonnyeckue konebanus. AMIUTHTY/a, IEPHO, YacTOTa B (asa KoIeOaHuii. BeinyxneHHBIE
konebanus. Pezonanc. ABTokoneGanus.

OnekTpuyeckre KoneGaHus: cBOOOIHBIE KOJIeOaHUSI B KOJIeOATENbHOM koHType. [lepuon
CBOOOJHBIX ~ 3JIEKTPHYECKHX  KoieGaHuil. BEHYyXIeHHble KoIeOaHus. [lepemeHHBbII
SNICKTPUYECKMH TOK. AKTHBHOE CONPOTUBJIEHHE, €MKOCTb M HMHIyKTUBHOCTH B IIENH
IEPEMEHHOT0 TOKa. Pe30HaHC B aJIeKTpUYECKOI 1ETH.

IIpomsBoncTBo, mnepenaya u MOTpeOlieHHE BIEKTPUUYECKOIH SHeprud. ['eHepupoBanue
sHepruu. Tparcdopmarop. [lepenaya aneKTpHYeCcKol SHEPTHHL.



Mexannyeckue BonHbL IIpogonpHEIe W IomepeyHbie BOJHBL J[iuHA BOMHEL CKOpPOCTH
pacrnpocTpaHeHHsl BOJHEL 3ByKOBble BOJHBEL MHTepdepeniwust BosnH. [Ipunmmn [roifrenca.
Jludpakuus BOJIH.

DIEeKTPOMAarHuTHBIE BOJHBEL CBONCTBA 2JIEKTPOMArHUTHBIX BOJIH. [IPUHIMMII pagMOCBS3H.
TeneBuneHue.

Onruka

Caeroele syuu. [Ipunnun [rolireHca. 3akoH IperqomiieHus: cBeta. [10JIHOE BHYTpeHHEe
orpaxenue. [Ipusma. ®opmyna ToHKoH muH3EL [lonydeHne U300pakeHUs ¢ TTOMOIIBIO JIHH3EL
Onrtuueckue mpubopsl. Mx paspemarommasi cnoco6HOCTs. . CKOpPOCTh CBETa H METOIBI e
n3mepenus. Jucnepcus csera. Mutepdepenuns ceera. Korepentnocts. Judpakius csera.
HMudpaxkuronnas pemerka. [lomepedHocTs CcBeTOBBIX BONH. Ilomspusanms ceera. Illkana
3JIEKTPOMAarHUTHBIX BOJIH.

W3myyeHne U CrieKTpHI.

OcHOBBI crIEUAIbHON TEOPHH 0THOCHTEILHOCTH
[TocTynatel TE€OpMH OTHOCUTENBHOCTH. [IpHHIMI OTHOCHTENHLHOCTH DHHINTEHHA.
[locTosHCTBO ~ cKOpOCTH  cBeTa. IIpOCTPaHCTBO M BpeMs B CIENMAIbHOH  TEOpUH
OTHOCHUTEJILHOCTH. PensTuBuCTCKas AuHaMuKa. CBA3b MacChl M 9HEPIHH.

KBanToBasi puzuka

CBeToBbIE KBAaHTHI: TEIIOBOE M3nydeHue. [locrosunas [Lnanka. ®otosddexr. YpapHeHne
OlinmTeina i otoapdexra. ®otonst. OnbiTe! JIeGenea u Basuosa.

AtomHas ¢usuka: crpoenue aroma. Omnbltel Pesepdopra. Keantossle moctymnatsl Bopa.
Mogens atoma Bogopoaa no bopy. Tpymaoctu Teopun Bopa. KsanrtoBas mexanuka. ['umoresa
ne bpoiinsa. KopmyckynsapHo-BoIHOBOH nyanusm. Judpakuust snekTpoHoB. JIasepsl.

@uspka aTOMHOTO sIpa: METOJbl PETHCTPAIlMK 3JIEMEHTAPHBIX YacTHIl. PaJuoakTHBHBIE
IpeBpalieHus. 3aKOH paJHOaKTHBHOIO pacraja M ero CTaTHCTHYeCKHit Xapakrtep. [IpoToHHO-
HEHTPOHHAs MOJIENIb CTPOEHHUS aTOMHOTO siapa. JleekT Mace ¥ SHeprust CBSI3H HYKJIOHOB B SIZIpE.
Henenwe wu cuHTE3 dAnep. SnepHas oHepretnka. @DuU3MKa 3JIE€MEHTApHBIX  YACTHIL
CraTucTrdeckuii XapakTep IPOIECCOB B MUKPOMUPE. AHTHYACTHIIBL.

Crpoenne u 3Bomonusi Beesrennoit
Crpoenne ConneuHo#t cuctembl. Cuctema 3emus-JIyna. Cosnnne - Gnmkaifimas K Ham
3Be3/1a. 3BE3/IBl M MCTOYHHKU UX dHeprud. COBpeMeHHBIE MPECTABIEHHS O IPOMCXOKICHUH H
spoymonuk  ConHna, 3Be3[], raJakTHK. [IpUMEHHMOCTh 3aKOHOB (DU3UKHM IS OOBICHEHHS
IIPAPO/IBI KOCMHUYECKHX 00BEKTOB.
Enunas ¢puznyeckasi KapTHHA MHpPa
Ennnas ¢usnueckas xaptuHa Mupa. OyHIaMeHTadbHBIE B3auMoneicTBUs. Duzmka u
Hay4YHO-TEXHHYECKas peBoyonus. Ou3nka u KyJabTypa.



Y4yeOHO-TEeMATHYECKHH IJIaH

N3 HUX KOJIH4YECTBO YaCOB
p Paspesbl kKypea Bcero A
e u3ukn 4acoB ' JlaGopaTopubie | KoHTposabHBIE
Teopus
padoThI pabdoThI

I OcHOBEI 16 13 ) 1
ANIEKTPOTUHAMHUKHI

I KonebGanus 1 BOJHEI 14 12 1 1

II Ontuka 10 4 5 1

v OJeMEHTHI TEOPHH 3 3 0 0
OTHOCHUTEIBHOCTH

\Y% KBanToBas ¢pusuka 14 13 0 1

VI ActpoHOMUS 9 9 0 0

[ToBTOpEeHHE 2 1 0 1

BCEI'O 68 55 8 5




MNPUJIOXKEHHUE
(y4e0OHo-HcCc1e10BaTe/IbCKHE IPOEKThI)

1. DnekTpoJABHUraTeNIH U UX IPUMEHEHHE

Onpenenenre GU3NYECKUX XapaKTEPUCTHK CTPYHBI C HCIIOIb30BaHUEM NMPOrPaMMHBIX
CpelCTB

AJlbTepHaTUBHBIE BUIBI SHEPIUH

BimsHue atMocgepsl Ha paclipoCTPaHEHHE JIEKTPOMArHUTHBIX BOJIH
HccenenoBanue CBOMCTB 3JIEKTPOMarHUTHEIX BOJIH B Pa3JIMYHBIX Cpeaax
MaruuTHBIE HOCHTENH HHPOPMALITH

[Monsipu3anus cBeTa U €€ IPUMEHEHHE

O6Go6menHbI 3akoH Tunmyca-Boje, kak 3aKOH KBaHTOBAaHUSI IJIAHETAPHBIX OPOUT
. IIpoekT opranu3anuu CBs3H, TPAHCIIOPTA U 3HEProoOeceyeHus IyHHBIX 0a3

0 VI3 HCTOpUH OTKPBITHSA paJMOaKTHBHOCTH

s
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