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INOACHUTEJIBHASA 3AIINCKA

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

Hacrosimas paboyas mporpamma Kypca « JKCriepuMeHTanbHas Gu3nKay (Janee — mporpaMmma) pazpaborana
B COOTBETCTBUH € TPeOOBaHUAMH (heZiepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA
cpennero obmiero oopaszoBanus (najgee — ®I'OC COO) u HanpaBieHa HA OPTaHU3AIMI0 00YUCHHUS B
COOTBETCTBHUH € TpeOOBaHUSIMHU (eepabHON 00pa3oBaTeNbHON MPOrPaMMBbl CPETHETO OOIIEro
obpazoanms (OOII COO).

Peanuzanus mporpaMMbl MOXKET COJIEHCTBOBAThH TOCTHIKEHUIO 00YUAIOIIUMUCS IIJIAHUPYEMBIX Pe3yJIbTaTOB
ocoenust ®OII COO, pa3BUTHIO TUYHOCTH 00yUaroMXcs, GOPMUPOBAHUIO U yIOBIETBOPEHHIO UX
COLIMAJIFHO 3HAYMMBbIX HHTEPECOB U MOTPEOHOCTEH, camopeann3auy o0yJaroluxcs Yepe3 yqacTue Bo
BHEYPOUYHOH JESATEIBHOCTH.

ITporpamma kypca npenHazHaueHa A peanusanuu B 10—11 kimaccax u HampaBiieHa Ha JOCTHKEHHE
COOTBETCTBYIOLIMX PE3yJIbTAaTOB, C(HOPMYIHUPOBAHHBIX B (hefepalibHON pabodell mporpaMmme 1Mo yuyeOHomy
npeameTy «Pu3nkay.

[Tpu u3yyeHun Kypca obecrieyuBaeTcsi OBIaJCHHE 00Yy4aIOIIUMUCI YMEHUSIMH MIPOBOJUTH MPSMBbIE
U KOCBEHHbIE M3MEpEHMs], MHCCIIEJOBAaTh B3aUMHBIE 3aBUCUMOCTH JBYX (HU3UYECKHUX BEJIMYMH U
OCYIIECTBIISITh TIOCTAHOBKY OIBITOB IO TPOBEPKE MPEUIOKEHHBIX Trumnore3. Bce 310 cmocoOcTByeT
JOCTHKEHUIO OJHOM M3 OCHOBHBIX Il M3ydeHus (pU3MKHM Ha ypOBHE CPEJHETO OOIIero oOpa3oBaHHS —
OBJIQJICHUIO OOYYaIOUIMMUCS METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS U TMPOBEACHUS (U3MUECKUX
HKCIEPUMEHTOB, aHaJlN3a W MHTEPIpeTaluy HH(POPMALUH, ONpEIesIeHUs] JOCTOBEPHOCTH MOIYYEHHOTO
pe3yJbTara.
AKTyalTbHOCTh pealn3aliiyl JaHHOH IMPOrpaMMBbl OIIPEIEIISETCS TEM, YTO €€ OCBOSHHE MO3BOJISIET
00yyYaroImuMcs Ha IPaKTUKE O3HAKOMUTBCS C PA3IMUYHBIMU (PU3UUECKUMU SIBICHUSAMH, SKCIIEPUMEHTAIBHO
U3YYUTh pa3InyHble PU3MUECKUE 3aKOHOMEPHOCTH, YTIIyOUTh CBOM TEOPETHUECKUE 3HAHUS, PA3BUTh
MUMEIOIIUECS U MPUOOPECTH HOBBIE IPAKTHUECKUE YMEHHS U HABBIKU B 00JIaCTH TUIAHUPOBAHMSI,
MOJITOTOBKH, TIPOBEICHSI, aHAJIN3a ¥ HHTEPIpETay (PU3NIECKOTO IKCIIEPHUMEHTA.
[TporpamMma gaet 0Oy4arOmUMCcs BO3MOXHOCTh IPUOOPECTH MPAKTUYECKUI OMBIT paboThI C
71a00paTOpPHBIM 000pYIOBaHUEM, OBJIAIETh KOHKPETHBIMU TIPUEMAaMH UCCIIET0BATEILCKON ACITEITBHOCTH
HAYMHAIOIIETO (PU3HKa-IKCIIEPUMEHTATOPa, CHOPMUPOBATHh HABBIKU OLIEHKH IOTPEIIHOCTEN pe3ynbTaToB
n3MepeHust GU3NIECKUX BeTHMUUH. Peannsanust mporpaMMel co3/1aeT YCIOBHS U (GOPMUPOBAHHS Y
00y4arouXxcst HeCTaHAAPTHOTO KPEATUBHOTO MBIIIIECHUS, COACHCTBYET pa3BUTHIO HHIMBUYaTbHOCTU
CYXJIeHUH, (HOPMUPOBAHUIO KYJIBTYyphl 000CHOBaHHS COOCTBEHHOTO MHEHHSI U CBOOOIBI €T0 BBIPAKCHUSI.

[IporpamMma MoxeT ObITH BOCTpeOOBaHa 00yUYaIOIIUMUCS, KOTOPhIE UMEIOT HHTEPEC U MOTHUBALIUIO K
YIIyOJIEHHOMY M3YyYEHHUIO (U3UKU M MAaTEeMAaTUKH, TOTOBATCS K YYaCTHIO B OJIMMIIHNAJAX HIKOJIHHUKOB IO
¢du3nke, B paMKax KOTOPBIX MPEAYCMOTPEH MPAKTUIECKUH TYP.

[IporpamMma npecneayeT He TOJIbKO 00pa3oBaTelibHbIE, HO U BOCITUTATENIbHBIE LIEIH, TOCKOJIbKY
COOTBETCTBYET HJIE€ SKOJIOTU3ALUH U Uiee IPUKIIaIHON HAPaBIEHHOCTH, KOTOPBIE, B YHCIIE IPYTUX UICH,
MOJIOXKEHBI B OCHOBY Kypca ¢u3uku, nuzydaemoro Ha crynenu COO.

Peanuzanus mporpaMmsbl IpernonaraeT codeTaHue pa3InyHbIX (JOpM rpynIoBoil paboTsl (CiyliaHue
JICKIMH, TUCKYCCHS, MOHTaX IKCTIEPUMEHTAIBHBIX YCTAHOBOK, ITPOBEACHNE (PH3NUECKUX U3MEPEHUH 1101
PYKOBOJICTBOM TpEnojaBaTess) U HHIUBUAYATIbHONU paOOThI (BHIOJHEHUE CAMOCTOSTENbHBIX padoT U
paboT mpakTUKyma, 00paboTKa U UHTEPIPETAIHS Pe3yJIbTaTOB (PU3NIECKUX U3MepeHuii). Mcronp3oBanue
Takux (opM paboThl IOMOTAET Pa3BUBATh Y 0OYUAIOLINXCS, C OJTHONW CTOPOHBI, HABBIKM BOCIPUSATHS HOBOU
MH(POPMAIINH TIPU pa3INIHBIX (popMax ee mogayu, a ¢ JPyro CTOPOHBI — AKTUBHOCTh, CAMOCTOSITEITHHOCTD
U TBOpUYECKOE Hauano. B 1enom peanuzaius 1aHHON NPOrpaMMBbl JOJDKHA MTOJIOKUTENBHO CKA3bIBAThCs Kak
Ha aKTyaJIn3alliy 3HAHWH, YMEHHUN ¥ HAaBBIKOB 00YYAIONIMXCS B paMKax MX MpeAnpodeccHoHaIbHOMI
TEXHOJIOTUYECKOH (MH)KEHEPHOI) MMOATOTOBKH, TaK U Ha COLMAIILHOM (DOPMUPOBAHUU JTMYHOCTH
oOydJaronuxcs.

HEJIA N3YUEHWA
OCHOBHBIMU LIETSIMH U3y4EHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:
* (opmHpoBaHHE HHTEpeca M CTPEMJICHHs OOYyYarOIMXCS K HAaydHOMY HM3YYCHHUIO TPUPOIHI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEHA;



® pa3BUTHE MPEJACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHHE HCCIIEOBATEIBCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJIICHUSIM;

* (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJIbTaTa U3yuyeHUs] OCHOB CTPOEHUSI MaTEpUU U
(dhyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

* (popMHpOBaHUE YMEHUI OOBACHATH SIBIECHUS C HCIOJIb30BAaHUEM (PU3MUYECKUX 3HAHUIN M Hay4HBIX
JI0Ka3aTeNbCTB;

* (QopMHpOBaHWE TPEACTABICHUN O pONM (HU3UKU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HaYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX Leield oOecrnedyrBaeTcsl pelleHHueM CIEIYIOLUIMX 3ajJad B Ipolecce H3ydeHHUs

Kypca (pU3UKU Ha YPOBHE CPEAHETr0 00IIero o0pa3oBaHMs:

® NpUOOpPETEeHHE CHUCTEMBI 3HaHUI 00 00mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJApHYIO (U3MKY, DJEKTPOJUMHAMUKY, KBAaHTOBYIO (H3UKY U
3JIEMEHTHI ACTPOUUKH;

* (QopMHpOBaHHME YMEHHUH TNPUMEHATh TEOPETHUYECKUE 3HAHUS Uil OOBSACHEHHS (PU3NYECKHUX
SIBJIGHUHM B TIPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

® OCBOEHHE CIOCOOOB PELICHUs pa3IMYHbIX 3334 C SBHO 33JaHHOM (U3MYECKOM MOEIbIO, 3ajad,
[I0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/laHue (hU3UYECKONM MOJAETH, aJeKBAaTHOM YCIOBHUAM
3a/1a4y;

® T[OHMMaHHWE (HU3MUECKUX OCHOB H MPHUHIUIOB JCHUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, X BIMSHUS Ha OKPYIKAIOILYIO Cpeay;

® OBJAJEHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAaHMA U  IPOBEACHUS  (U3NYECKUX
HKCHEPUMEHTOB, aHajh3a M HWHTEPIpPEeTalud HWHPOPMALUHU, OIpPEICICHUs] JTOCTOBEPHOCTU
MIOJIyYE€HHOT'0 pe3ybTaTa;

® CO3JaHHME YCJIOBUM [UJIi Pa3BUTUA YMEHHH MPOEKTHO-UCCIEI0BATEIILCKOM, TBOPYECKOU
NesITebHOCTH.

[Tporpamma Kypca paccunTtana Ha 34 yaca, B paMKaX KOTOPbIX IPeAyCMOTPEHBI Takue GpopMbl paboT, Kak
JIEKLMHU, CAMOCTOSATEIbHbIE PA0OTHI M paOOTHI IPAKTUKyMa.

B xoze camocToATeNnbHBIX paboT 00yyarorecs no/| KOHTPOJIEM MPenoaBaTeis 3aKpeIuIsIioT HOBbIE
3HaHUA, 0TPabAaTHIBAIOT OINPE/IEeTICHHbIE YMEHUS U HaBbIKU. PaboTHI MpakTUKyMa Mo/ipa3yMeBaroT
CaMOCTOSITENIFHOE PElIeHNE 00YYaloIUMKCS SKCIIEPUMEHTANbHbBIX (PU3NUECKUX 3a/1au. TemaTnka paboT
MPAKTUKyMa U MOPAJIOK UX CJIEIOBaHUS COOTBETCTBYIOT CTPYKTYp€e TEMAaTHUECKOIO TUIaHUPOBAHUS
dbenepanbHOi paboyel mporpaMMsl 1o yueOHoMy npeamery «Duznkay.

[Iporpamma paccunTana Ha peaau3aluio B TeUeHHE rofa o0ydenus B 10 kiacce mpu MpoOBEICHNUN 3aHITHI
OJIMH pa3 B HeJlento 00beMoM 1 yac kaxkzaoe. [1o ycMOTpeHuto yuuTesst mopsIoK CIeJOBaHUS 3aHATHH
MO3KET OBITh U3MEHEH, @ HEKOTOPbIE MOTYT OBITh UCKITIOYECHBI.

Psin paboT mpakTHKyMa (Ha YCMOTPEHHUE YUUTEINs) MOXKET ObITh 3aJ1aH 00y4JaroIuMcs Ha JIOM IS
CaMOCTOSITENIbHOTO BBIITOJIHEHUS C TOCIEAYIOUIMM KOHTPOJIEM U 00CYkK/IEHUEM MOJyUYEHHBIX Pe3yIbTaTOB.
[TpumepHas cxema NPOBEJCHUS 3aHATHIH IO TPOrpaMMe MOKET OBITh CIIEAYIOIIEH:

1) oOBsicHEHNE TEOPETUUECKOTO MaTepHaa o TEME;

2) MOATOTOBKA K BBITIOJHEHUIO CAMOCTOSITSIILHON paOOThI MTH PaOOTHI MTPAKTUKYyMa — OOCYKICHHE
3aJlaHusl, YCTPONCTBA SKCIIEPUMEHTAIBHON YCTAHOBKH, HEOOXOAUMOI'0 TEOPETHUECKOTO MaTepuania,
MIPUEMOB U METOJIOB MPSIMBIX YKCIIEPUMEHTAIBHBIX U3MEPEHUH, CIIOCOOOB X 00PaOOTKHU M OICHKH
MOTPEIIHOCTEN U3MEPEHHIT;

3) npoBeieHHE CaMOCTOATENIHOW PabOThl MIIM PAOOTHI IPAKTUKYMA, KOHTPOJIb PAaBUIIBHOCTHU IPOBEICHUS
U3MEPEHU;

4) 00paboTKa MOITYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX, OLICHKA ITOTPEIIHOCTEH;

5) obcyxieHre pe3yabTaToB 00pabOTKH MOMYyYEHHBIX SIKCIIEPUMEHTAIBHBIX JaHHBIX U IPOBEPKa UX
MIPaBUJIbHOCTH.

B ciydyae HexBaTKu BpEMEHHM Ha peaju3alyI0 B KJacce MyHKTa 4 NaHHOM CXEMbl PEKOMEHIYETCs
MPEUIOKUTh O0YYarOIMMCs BBIIIOJHUTH COOTBETCTBYIOIIME JCHCTBHUS JI0Ma, a MyHKT 5 peanu3oBaTh B



Hayale CIeIyIOIero 3aHsATHUs, JTU00 MPOBECTH HEOOXOAMMbIE 00CYKIEHUS ¢ 00YyJaroIIMMHCS B TIOPSIKE
WHAWBUIYAIBHON paOOTHI.

COJAEP)KAHUE KYPCA
11 KJIACC
Pa3znea 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. InNeKMpPOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMonelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mosie. Bekrtop
MAarHuTHOM MHAYKIUU. [IpyHIMD Cyneprno3uiuu MarHUTHBIX MoJied. JIMHMM MarHUTHOM WHIYKLHUH.
KapTuHa muHUI MarHUTHOW MHAYKIMHX MOJIS NOCTOSIHHBIX MArHUTOB.

MarautHoe 1nose MpoBOAHMKA C TOKOM. KapTuHa JMHMN MHAYKIMM MarHMTHOTO MOJS JJIUHHOTIO
IPSIMOrO IMPOBOJAHMKA M 3aMKHYTOI'O KOJBIIEBOIO IPOBOJHMKA, KaTyIIKU ¢ TOokoM. OmnbIT Opcrena.
B3anMozencTere MpoBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monmynb W HampasieHue. [[BmKeHHE 3apsHKEHHOM YacTHUIBI B OJHOPOIAHOM
MarHuTHOM noJje. Padora cunbl Jlopena.

SIBneHue 31eKTPOMarHuTHOM MHAYKUIMKU. [I0TOK BEeKTOpa MarHUTHOM MHIYKIUHU. DIEKTPOABIIKYIIAS
CUJIa MHIYKIMU. 3aKOH 3JEKTPOMArHUTHON MHAYKIMK Dapajes.

BuxpeBoe 31eKTpUUYECKOE TOJE. DNEKTPOABIIKYIAs CUJIA UHAYKIMHA B IIPOBOJHUKE, IBHKYILEMCS
IIOCTYIIAaTEIBHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WuayKTUBHOCTSE. SIBICHME CAaMOMHAYKINU. DIEKTPOABIIKYIAs CHIAa CAMOUMHIYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHUyecKkue ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MarHUThl, 3JIE€KTPOMArHUThI,
AJIEKTPOIBUTaTelNlb, yCKOPUTEIIN JIEMEHTAPHbBIX YaCTHII, UHAYKIIMOHHAS TeYb.

Pazgen 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebarenpHass cuctema. CBOOOJHBIE MeXaHMUECKHE KoyieOaHus. ['apMOHMUYECKHe KoyieOaHusl.
[lepuon, wacrora, ammumryna u (aza xonedanuii. [IpyKuHHBI MasTHUK. MaTeMaTHYeCKH MasTHHK.
VYpaBHeHHe rapMOHUYECKUX KoseOaHuil. [IpeBpalenrne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

KonebarenbHbliit KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIe0aHUs B U€aIbHOM KojeOaTeTbHOM
KOHTYpe. AHAJIOTUSI MEXJy MEXaHHMYECKUMH H DJIEKTPOMAarHUTHBIMU KojeOaHmsMu. Popmyrna TomcoHa.
3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxaromux KosebaHusAX. BeIHyX1eHHbIe MexaHn4eckue kojaebanus. PesoHaHc.
BhIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

Ilepemennbiii  Tok. CHHYCOMAANBHBIM NEpEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIUITUTYAHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA M HATIPSIKEHMUS.

Tpancpopmarop. IlpousBoncTBo, mnepesaya W NOTpPeONEHUE  AIIEKTPUUYECKOW  SHEPIUH.
DKOJIOrM4eCcKHe PUCKH IIPU IPOU3BOICTBE MIEKTPO3HEprun. KynpTypa UCIonb30BaHUs JIEKTPOIHEPTUN B
ITIOBCEITHEBHOM KU3HH.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHME: JJIEKTPUYECKUN 3BOHOK, IEHEPATOp
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeaay.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnnueckue BOJIHBI, ycioBus pacrnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHUs U JUIMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BoJHBL. HTEpdepenus u qudpakiuus MEXaHHYECKUX BOJH.

3Byk. CKOpocCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IyUYEHHS 3JIE€KTPOMarHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B nanekrpomarHuTHOi BosiHE. CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKCHHUE,
IpesoMIIeHue, Mosipu3anus, Aupakuus, narepeperus. CKOpocTh 3JEKTPOMAarHUTHBIX BOJIH.



[Ikasa 31eKTpOMarHuTHBIX BOJIH. [IpMMeHeHue 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIUIIBI paquOCBA3U U TelIeBUACHM. Pagronokanus.

DEeKTPOMarHuTHOE 3arpsi3HEHNE OKPY KArOIIeH Cpeibl.

TexHnyeckne ycTpoWCTBA M INPAKTUYECKOE INPUMEHEHHE: MY3BIKAJIBHBIE HMHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIMHE, panap, paauoNpHUEMHHK, TEIEBU30pP, AHTCHHA,
tenepon, CBU-neus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOE pacmpocTpaHEHHWE CBETa B OJHOPOAHON cpene. Jlyu
ceera. ToueuyHbIN HCTOYHUK CBETA.

OtpaxeHnue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenue n300pakeHuil B IIIOCKOM 3epKajie.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBINM TOKa3aTeNlb IPEIIOMIICHUSI.
[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa NoJIHOTO BHYTPEHHETO OTPAXKEHUS.

Jucnepcus cBeta. CiaoxHbIM cocTaB 6enoro cBeta. Ler.

CoOwupatomye u paccenBaromue TuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE U ONTUYECKas CHUIa
TOHKOM JnH3bI. [locTpoeHne n3o0pakeHuil B cOOMpAIOLINX U pacceuBarOUX JuH3ax. Dopmysa TOHKON
JIMH3EL. YBeIMYeHHUE, JaBaeMo¢e JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. Murepdepenuus ceta. KorepeHTHbIE HMCTOYHHMKH. YCIOBHS HAOMIOICHUS
MaKCUMyMOB M MHHHUMYMOB B HWHTep(QEPEHIMOHHOW KapTHHE OT JBYX CHH(a3HBIX KOTePEHTHBIX
HUCTOYHUKOB.

Judpakuus csera. JJudpakunonHas pemérka. YciaoBue HaOMIOAEHUS TNIaBHBIX MAaKCUMyMOB IpHU
11a/ICHUM MOHOXPOMAaTHYECKOr0 CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToannapar, IpoeKIIMOHHBIN
anmnapar, MUKpOCKOII, T€JIECKOI, BOJIOKOHHAs OINTHKA, TU(PPAKLUOHHAS PeIIETKa, MOJIIPOU.

Pa3nea 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunBbl  IPUMEHUMOCTH  KJIACCMYECKOM  MexaHukKH. IlocTynarel  cnenuanbHOM — TEOpUH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe, NPHUHIMI OTHOCHUTEIbHOCTH
OWHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJJIEHNE BPEMEHU U COKPALIEHUE JIIMHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIBl. DHEPTUs MOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonsl. ®opmyna [InaHka cBsi3u SHEPTHH (HOTOHA € €T0 YACTOTON. DHEPTUsl K UMIYJIbC (HOTOHA.

OTtkpbiTue U uccinenoanue (oroddpdexra. OmbiThl A. I'. CroneroBa. 3akoHbl ¢oTorddekra.
VYpasuenue DitHmreiHa 115 hoTodddekra. «KpacHas rparuna» Gororddexra.

Jasnenue cera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoilcTBa M IMpakTHYECKOe NMpUMEHEHHE: (OTOAIEMEHT, (HOTOJATUMK, COJIHEUHas
Oarapesi, CBETOIUO/.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -uyactuil. [ImaHerapHas Mopaens
atoMa. Iloctynarel bopa. M3nyyenue u norsouieHue (GOTOHOB MpU MNEPEXO0JIe aTOMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpos. CriekTp ypoBHEH SHEPrUM aTOMa BOJOPOA.

BonnoBele cBolicTBa yactull. Bosnbl e bpoiinsa. KopnyckyspHO-BOJIHOBON Jyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpoHWCTBa U MPAKTUYECKOE NPUMEHEHHE: CIEKTpalbHbIA aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Tema 3. Amommnoe aopo



OKCIIEpUMEHTBI, TI0KA3bIBAOIIUE CIOKHOCTb CTPOEHUS siipa. OTKpBITHE paJuOaKTUBHOCTU. OIIBITHI
Pesepdopna mo ompeneneHuio coctaBa pagMOaKTHBHOTO u3nydeHus. CBoiicTBa anb(da-, Oera-, ramma-
u3ydeHus. BiusiHue pairoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpeITHE TIpOTOHA W HeWTpoHa. Hykinonnas monens siapa I'eiizenOepra—lBanenko. 3apsn smapa.
Maccosoe unciio sapa. M3otomnsl.

Anbda-pacrian. ONEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacmaa. [amma-usmydeHue. 3aKkoH
PagMOAKTUBHOIO pacnaja.

DHeprus CBsA3U HYKJIOHOB B szipe. SnepHbie cuibl. JledekT macchl sapa.

SAnepusble peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii peakrop. Tepmosinepubiii cunTe3. [Ipobrembl M TEpCHEKTHBHI SJIEPHOM HHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTETUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

Metobl HaOMIOEHHUS U PETUCTPALIUH FTIEMEHTAPHBIX YacTHUILI.

@dyHnnaMeHTaIbHbIC B3aUMOACUCTBUS. EAMHCTBO (hM3NYeCcKOi KapTHHBI MHpa.

TexHudeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TO3UMETp, Kamepa BuibCoHa, siepHbII
peakTop, aToMHasi 6omoOa.

Pa3pnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTUsA acTpoHOMHUU. [IprKkiiagHOe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé€3nH0ro HeOa. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE ABHKECHHUE.

Conneynas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrtounuk sHeprum CosHua u 3BE31. 3BE3AbI, UX OCHOBHBIE
XapaKTepUCTHKU. JluarpaMMa  «CHEKTpaJbHBIM  KjJ1acc —  CBETUMOCTBb».  3BE3JBl  IJIABHOMU
MIOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBY» JUIsl 3BE3] TJIaBHOM IOCIIEOBATEIbLHOCTH.
BnyTtpennee crpoenue 3B€31. COBpeMEHHBIE NMPEICTABICHUS O MPOUCXOXKAeHNN U sBomtounn ConHna u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [amaktuka. Ilonmoxenne u aBuxenue Connua B [Mamaktuke. Turmbl
rajakTuk. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B Apax rajlaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PasOeranue ramaktuk. Teopust bombmioro
B3pbIBa. PennkroBoe n3iydeHue.

MacmtaOHast cTpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobdieMbl aCTpOHOMUMU.

O0o01arouiee NOBTOpPEHNE

Ponp u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOW, COLMANIbHOM M ITHUYECKOH
cdepax AeATEIbHOCTH YelIOBeKa, POJib U MECTO (PU3UKHU M aCTPOHOMMHU B COBPEMEHHOI Hay4HOH KapTHHE
MHUpa, poiib (HU3NIECKON Teopun B (OPMHUPOBAHUU NPEACTABICHUN O (pU3MUECKOW KapTHHE MHpA, MECTO
¢bu3nyecKoil KapTUHBI MUpa B OOILIEM psOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUH O
IIPUPOJIE.






IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoeHne yuyeOHOro mnpeamera «IDKCIepUMEHTaNbHas (U3MKa» HAa YPOBHE CpPETHEro OOIIero
oOpazoBanusi (0a30BBI ypOBEHb) JOHKHO OOECHEYUTh JOCTH)KCHHE CIEAYIONIUX JIMYHOCTHBIX,
MeTaIpeMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Pu3nka» JOKHBI OTpaXkaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroIIUXCsl PyKOBOJACTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEH MO3MLIMEH JTMYHOCTH,
CHUCTEMOHN IIEHHOCTHBIX OpHEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCUICKOro OOIIeCTBa, pPACIIMPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JIeATEIbHOCTH B IPOLIECCE pealn3alld OCHOBHBIX HAIIPaBJICHUM BOCHUTATEIBHOM NEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3MIMHU O0YyYaromerocsi Kak aKTHUBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00111ecTBa;

MPUHSITHE TPATUIIMOHHBIX 00IEYeTOBEUeCKUX TYMAaHUCTHUECKUX U IEMOKPATUIECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEITEIFHOCTh B HHTEpECaX IpakJaHCKOTo 00IIeCTBa, y4acTBOBATh B
camMOympaBJieHUH B 00pa30BaTeIbHON OpraHU3alliH;

yMEHHE B3aUMOJEHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMH B COOTBETCTBUU C MX (PyHKUHUAMU H
Ha3HA4YCHHEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOW IEATEIIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNCKOMN TPakIaHCKON HUIEHTUYHOCTH, MaTPHUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHHUSM POCCUUCKUX YUYEHBIX B
obnactu (GU3WKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPHUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEITEIILHOCTH YUYEHOTO;

OCO3HAaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OyAyLIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOUYas JCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nueckoil Hayke;

5) TpyA0BOIro BOCIMTAHMSA:

MHTEpEC K pa3iuyHbIM chepam NpodecCHOHATBHONU NEeSTENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GbU3MKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oynymiel mpodeccuu U peann3oBhIBaTh
COOCTBEHHBIC KI3HEHHBIC TUTAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00IACTH (PU3UKH HA TPOTSHKECHUN
BCEH KHU3HMU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPBI, OCO3HAHUE TII00ATBFHOTO XapaKTepa dKOIOTHUECKUX
po0em;

IJIAHUPOBAHUE W OCYUIIECTBIICHUE JCHCTBUH B OKpPY’)KAIOUIEH Cpelle Ha OCHOBE 3HAHUA Iesei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacUIMpEeHHE OMbITa ACATEILHOCTH 3KOJIOTMUECKOM HAMPABIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUN
1o (u3MKe;

7) 1EHHOCTH HAYYHOT0 TO3HAHMS:



c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢bu3nveckoii HayKH;

OCO3HaHHE LEHHOCTH HAyYHOH JAEATeNBHOCTH, TOTOBHOCTH B TMIpoLecce HW3ydeHHsS (U3NKU
OCYIIECTBIISATH TPOCKTHYIO U HCCIICAOBATENBCKYIO JCITEIILHOCTh MHIUBHUYaTbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATHI
ITo3naBaTebHBbIE YHMBepcaJIbHbIe YUeOHbIe qeliCTBUS
Ba3zoBrble Jloru4eckue AeicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U AKTYyaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

OIIPEAEIATH LENIN ACSITENbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMaTPUBAEMBIX (PU3MUYECKUX SBICHUSX;

paspabarbiBaTh IUIaH pEUICHUs NpOoOJeMbl € Y4ETOM aHajaM3a UMEIOIIUXCA MAaTepUalbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATH
PHUCKU NOCTIEACTBUN JEATENbHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSAX pPealbHOr0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO
B3aUMO/JICHCTBHUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIEeM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

BJIa/I€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBbIMH MOHATHAMHI U MeTO1aMU (PU3UYECKOI HAYKH;

BJaJIeTh HABBIKAMHU Y4EOHO-HCCIIEOBATEILCKOM M MPOEKTHOM NeATeNbHOCTH B 00JacTu (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJOB peLIeHHs 3aaad (hU3NYecKOro
coJiepKaHusl, IPUMEHEHUIO PAa3JINYHbIX METOJ0B [TO3HAHMUS;

BJIQJ€Th BHJAMHU JESITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEpIpeTaIuH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYALUSIX, B TOM YHCIIE IIPU CO3/IaHUH yU4eOHbIX
MIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3aJady, BBIIBUraThb THUIOTE3Yy €€
pellIeHns, HaXOJUTh apryMEHThl MJs JOKa3aTelIbCTBa CBOMX YTBEP)KIECHUH, 3ajaBaTh HapaMeTpbl U
KPUTEPHUU PELICHHUS;

aHAJIM3MPOBATh IIOJYUYEHHBIE B XOJAE PELICHMs 3a7aud pe3yJIbTaTbl, KPUTUYECKH OLIEHHWBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTbh U (POPMYIMPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM YHCIIE
IpU U3yYeHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsSM, OLICHUBATh NPUOOPETEHHBIN ONBIT;

YMETb EPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEILHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HbIX yUEOHBIX MPEAMETOB;

BBIJIBUI'aTh HOBBIE UJEH, PEAIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 337]a4H, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Padora ¢ unopmanmeii:

BJIa/IETh HABBIKAMM TOJy4YeHUs MHGOpMaLUU (U3NYECKOTO COJAEp’KaHUS U3 MCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSATENIBHO OCYIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U MHTEPIpeTalnio HHGopMaIuu
pa3NIUYHbIX BUAOB U (POPM NpeCTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBAa HMH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHMU3alMOHHBIX 33aJa4 ¢ COOJII0JIeHHEM TpeOOBAHNUN IPrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, THUTHEHBI, pecypcocOepex eHHs, TMpaBOBBIX M ITHUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€301acHOCTH;

co3llaBaTh TEKCTHI (DM3MYECKOTO COJCpKAHWS B PA3IMYHBIX (opMarax ¢ y4E€TOM Ha3HAUYCHUS
MH(POPMALIMU U LEIEeBOH ayAUTOPHH, BEIOUpask ONTUMAIIbHYIO (POpMY IIPEICTABICHHS U BU3YATH3aLHH.



KoMMyHuKaTHBHBIC YHUBepcaabHbIe yYeOHbIE JeHCTBUSA:

OCYIIECTBIISITH OOIIEHNE HAa YpOKaX (PU3UKH U BO BHEYPOUHOH JIEATETHHOCTH,

pacro3HaBaTh MPEAIOCHIIKY KOH(IMKTHBIX CUTyalluid ¥ CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U UCTIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBHLyaJIbHON pabOTHI;

BHIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JCWCTBHH ¢ YYETOM OOLIMX WMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTHBA,

IIPUHUMATD LEIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAMHHUPOBATH IEHCTBUSA IO €€
JOCTH)KEHUIO: COCTABIIATH TUIAH ACUCTBUIM, paclpeeNaTh PoIu ¢ y4éTOM MHEHUH YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIAJa W KaXAOr0 y4YyaCTHHKAa KOMaHAbl B OOLIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

[IpeajlaraTb HOBbIE IIPOEKTHI, OLEHUBATh UJEU C IO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh IIO3UTHBHOE CTPATErMYECKOE IIOBEICHUE B PA3NIMYHBIX CHUTyalUsX, HPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENBHYIO ACSITEILHOCTh B 0071acTU (PU3UKU U aCTPOHOMMUU,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH pCHICHUS paC‘-IéTHBIX 1 Ka4C€CTBCHHBIX 3aJa4, IIJIaH BBIITOJIHCHUA
MIPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATNOUYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HPYAULHMA B 001IacTH (U3MUKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH MHTE/IEKT:

JaBaThb OLCHKY HOBBIM CUTYallUAM, BHOCUTE KOPPCKTUBEI B JCATCIbHOCTL, OICHUBATH COOTBETCTBUC
PE3yJIbTATOB LIEISM;

BIIQ/ICTh HAaBBIKAMU II03HABATENbHOW pEIIEKCHMH KaK OCO3HAHHUS COBEpIIAeMbIX JCUCTBUN U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI pe(IeKCUU 171 OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

MNpUHHUMATDH CCGSI, IIOHUMasA CBOM HEAOCTATKHU U JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX MPU aHAJINU3€ PE3YIbTaTOB AEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mpouiecce nocTukeHHs] TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPaMMBI N0 (pU3MKe A YPOBHS
cpeaHero ooOmero oOpa3oBaHUS y OOYyYarOmIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUIEKT,
npernoararouii coOpMUPOBAHHOCTH!

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSIHHE, BHJIETH
HAIpPaBIIEHUS Pa3BUTHUS COOCTBEHHON AMOILIMOHANBHOM cephl, ObITH YBEpEHHBIM B ce0e€;

CaMOpPEryJIMpOBaHNsd, BKIIIOYAOIICTO CaMOKOHTPOJIb, YMCHHUC ITPUHUMATh OTBETCTBCHHOCTL 3a cBOE
IIOBCJACHUC, CIIOCOOHOCTD aaanTUupoBaTbCA K SMOIMOHAJIBHBIM NU3MCHCHUSAM U IIPOABJIATH FI/I6KOCTI>, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTIDKCHUIO IIeNId U YCIeXy, ONTHMU3M,
HWHUIIMATUBHOCTb, YMCHUC HeﬁCTBOBaTL HUCXO0Od U3 CBOUX BOBMOH(HOCTCﬁ;



OMIIaTHuu, BKJIIOYAIOIIICH CIIOCOOHOCTh TIOHUMATH 9MONHOHAJIBHOC COCTOAHUC APYIUX, YYHUTHIBATH
€ro mnpu oCymeCTBICHUN 06HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHHIO,

COIMAJIbHBIX HaBBIKOB, BKJIIOYAOIINUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTrUMHU JIHOABMU,
33.6OTI/ITBC$I, MPOSABJIATE UHTEPCC U pa3peClIaTh KOHCI)J'II/IKTLI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 11 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTD y O0YYAIOIIMXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MPHUMEPaxX pojb U MecTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HayuyHOU
KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOU IEATEIBHOCTH JIIOJEH,
[EJIOCTHOCTh M €JMHCTBO (pU3MUECKON KapTUHBI MUPA;

YUUTBIBATh I'PAHULIBl IPUMEHEHHs] U3YyUEHHbIX (U3UUYECKUX MOJENIEH: TOUEUHBIH 3JIEKTPUYECKUN
3apsj, JIyd CBETa, TOUEUHBIH UCTOYHUK CBETA, SIACpHAsi MOJEIb aTOMA, HYKJIOHHAsl MOJEJIb aTOMHOTO siipa
IPY pelIeHnU PU3NUECKUX 3a]a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) W OOBACHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKM U KBAaHTOBOM (U3MKM: 3JIEKTpUUYECKas IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MATHUTHOE JCHCTBMsI TOKA, B3aUMOACHCTBME MAarHUTOB, JJIEKTPOMATrHWUTHAs WHIYKLUS,
JieficTBUE MarHUTHOTO T0JIS HA TIPOBOJHUK C TOKOM U JIBWXKYLIHICS 3apsi/i, SIEKTPOMAarHUTHbIE KoJeOaHHs
U BOJHBI, MPSIMOJUHEIHOE pacHpOCTpaHEHUE CBETa, OTpPA)XKEHHE, IpEIOMIIEHHE, HHTepPEpeHLNs,
mubpaknus W MOJsSpU3alus CBeTa, Auclepcust cBera, ¢orolrnnekTpudeckuii 3gpdext (porosaddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHWE JIMHEHYAaTOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHas U
HCKYCCTBEHHAs paiMOAKTUBHOCTB;

ONKCHIBATh U3YYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U 3JIEKTPOMArHUTHBIE SIBICHUS (TPOIECCHI), UCIOb3YS
¢bu3nyecKkrue BEIMUUHBL: IEKTPUUECKUHN 3apsijl, CUila TOKA, SJIEKTPUYECKOe HANpsKEHHE, IEKTPUUECKOe
COIIPOTHBIIEHHE, PA3HOCTh MOTEHLMAJIOB, AJIEKTPOABIKYIIas cuia, padoTa TOKa, MHAYKIUS MarHUTHOTO
noJisi, cuna Amnepa, cuna JlopeHna, ”HAIYKTUBHOCTh KAaTYIIKH, SHEPIHs AIEKTPUUECKOTO U MAarHUTHOIO
noJied, MepuoJ M 4YacToTa KojeOaHuUM B KojeOaTelabHOM KOHTYpE, 3apsii M cujla TOKa B Ipolecce
rapMOHUYECKUX 3JICKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSHUE M ONTHYECKas CUia JIMH3BI, IpU
OMMCAaHUM TPABWIIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, MX O003HAUYEHUS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETUUMHY C IPYTHMHU BEIUYHHAMU;

ONUCHIBATh W3yYEHHbIE€ KBAHTOBBIC SIBJICHUS W IPOLECCHl, UCIHOJB3Ys (PU3MUECKHE BEINYUHBDIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTA CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOJ
HoJiypacraja, SHepIus CBA3U aTOMHBIX sJIep, IPU OMMCAHUU NPAaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIOJIb3YEMBIX BEIMYMH, WX O0O3HAUCHHS W EIWHHIBI, yKa3blBaTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(bu3NYECKYIO BEIMUMHY C APYTUMHU BEJIMUYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NUECKON BETMUHHBI;

aHAJIM3UPOBaTh (U3NYECKHUE MPOLECCHl U SIBJICHUS, UCNONb3Ysl (PU3NUECKUE 3aKOHBl M HMPUHIUIbL:
3akoH Oma, 3aKoHbl IIOCJIENOBAaTEIIBHOTO M IApaUIEIbBHOTO COEAMHEHHS IPOBOJHMUKOB, 3aKOH
Jxoynsa—JIeHna, 3aKOH 3JE€KTPOMarHUTHOM MHIYKIMH, 3aKOH NPSMOJIMHEHNHOIO PaCIpOCTPAaHEHUS CBETA,
3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETA, YpaBHEHHE DWHINTEWHA 1 hoTodddekTa, 3aKkoH
COXPAaHEHHUs DHEPIHM, 3aKOH COXPAHCHHS MMITYJIbCA, 3aKOH COXPAHEHMs JJICKTPHUUYECKOTO 3apsna, 3aKOH
COXPAaHEHHUsI MAacCOBOTO YHCIIA, NOCTyJaThl bopa, 3aKOH paguMoaKTHBHOIO pacnajaa, Mpu 3TOM Pa3IvyaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBUS (TpaHMIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENEIATh HAIPABICHUE BEKTOpPAa MHIYKIMM MATHUTHOTO IIOJIS TNPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cunsl JIopeHna;

CTPOUTH M OMHCHIBATH N300pa’keHHE, CO3IaBaeMOE INIOCKUM 3€pPKaJIOM, TOHKOM JTMH30M;

BBIIIOJHATh  OKCIIEPUMEHTHI 110 HCCIENOBAHUIO (U3NYECKUX SBICHUM U  TPOLECCOB C
UCTIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEpPEHHH: NMpH 3ToM (QOpMyJIHpoBaTh IpolieMy/3afady U



TUIIOTE3Y y4eOHOTO KCIIEPHUMEHTa, COOMpaTh YCTaHOBKY M3 MPEJIOKEHHOTO 00OpYIOBaHUS, MPOBOAUTH
OIIBIT U JOPMYJIMPOBATH BHIBOJIBI,

OCYILLIECTBIIATh MpPSIMbIE M KOCBEHHbIE M3MEpPEHMs (U3NYECKUX BEJIMYMH, NPH STOM BBIOUpATh
ONTUMAJIBHBIA CIIOCOO W3MEPEHUs M UCMOJIb30BaTh M3BECTHBIE METOABI OLEHKH MOTPELIHOCTEN
U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKHIX BEJIMYHMH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHHIA: TIPH STOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAThI I0JIyY€HHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMYHH B
Bujie TabauIl U rpaduKoB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIeI0BaHMS;

coOmogaTh mpaBwia O€30MacHOr0 TpyJa NpU IMPOBEACHUU HCCIEAOBAHMM B paMKax ydeOHOTO
OKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOH M TPOCKTHOH  JOEATETBbHOCTH C  HCIIOJIB30BaHHEM
M3MEPUTEIIbHBIX YCTPOUCTB | JTA0OPATOPHOTO 000Dy I0BAHHS;

pelaTh pacuéTHbIE 3a/1a4M C IBHO 3aJaHHOHN (U3HUECKON MOJIENbI0, UCTIONb3Ys (PU3NYECKHE 3aKOHBI
Y TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33aJjaud BRIOUPATh (PU3NUECKYI0 MOJEIb, BBIACIATH (PU3NUYECKUE
BEJIMYMHBI U (HOPMYIIBI, HEOOXOAUMBIC sl €€ pelIeHUs, TPOBOIUTHh PACYETHl U OLEHHUBATH PEATBbHOCTH
MOJIyYEHHOT'0 3HauCHMs (PU3NYECKON BEIIMYHHBI;

pelmiaTb ~ KaueCTBEHHbIE 3aJayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO  LEMOYKY
paccyXJIeHUI C ONIOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCTIOJIB30BaTh MPH PEIICHHH Y4YeOHBIX 3a/ad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJOTHH IS
TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAM W TIPEACTABICHUS YYeOHOW H HAYYHO-TIOMYJISIPHOU
UHPOpPMALMY, TOJIYYEHHOM M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKM AaHAIM3MPOBATH IOJIy4aeMYIO
UH(POPMALINIO;

OOBSICHATH MPUHLIUIIBI IEHCTBHUS MAIIuH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3nuyarh YCIOBUS
uX 0€3011aCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HHU;

NPUBOAUTEH NMPUMEPHI BKJIa/la POCCUHCKUX U 3apyOexHbIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYyKH, B
00BsSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETUYECKHE 3HAHUSA IO (HU3UKE B IOBCEIHEBHOM KHU3HH JUIsl OOecredeHus
0e30macHOCTH MPH O0pANICHUN ¢ IPUOOPAMHU U TEXHUIECKHUMHU YCTPOWCTBAMH, JIJIsl COXPAHEHHS 370POBbS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh PpaboTy IPyMIIbI,
palMOHATIBHO PACHIPENEIATh O0SM3aHHOCTH W TUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHTYAlUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YYACTHUKOB I'PYTIIEI B PEIICHHE PACCMAaTPUBACMOM MPOOIIEMBI.






TEMATHYECKOE IINTAHUPOBAHMUE 11 KJTACC

Ne KosmmyecTBo yacoB DJIeKTpoHHbBIE (HH(POBHIE)
HaumeHnoBaHue pa3ieioB 4 TeM POrpaMMbl
n/m Bcero IIpakTuyeckue paéoTsl o0pa3oBaTe/ibHbIE PeCYpPChI
Pazpen 1. JIEKTPOJANHAMUKA
1.1 MarnauTHo€ noJie. DIeKTpOMarHuTHasE UHYKIUS 5 https://m.eds00.ru/Z2Q390NG8
Hroro no pasgeny 5
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuyeckue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs 6 https://m.edsoo0.ru/3TLNQKPG6
2.2 MeXaHU4YECKHUE U JJIEKTPOMArHUTHBIE BOJIHBI 3 https://m.eds00.ru/WQT6385V 1
2.3 Orntuka 4 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 13
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 OCHOBBI cielIMaIbHOM TEOPUH OTHOCUTEIBHOCTH 2 https://m.edso0.rt/AQUCOVDK?2
Hroro no pazgeny 2
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 3 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma 3 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE AP0 2 https://m.eds00.1ru/97MCIDZXQ
Hroro no pazgeny 8
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 ‘ DNeMEeHTHI aCTPOHOMUU U acTPO(hU3UKU 4 https://m.edso00.ru/3EOD6K X9
Hroro no pazgeny 4
Pasznen 6. OBOBIIAIOILIEE IIOBTOPEHHUE
6.1 ‘ O6o0061maroniee TOBTOPEHHE 2 https://m.edso0.ru/O2JEGZCIM
Uroro mo pazneny 2
Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
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INOYPOUYUHOE IVTAHUPOBAHUE 11 KJIACC

[Hata Tema ypoka Hcnonb3oBanue 20P
Ne IPOBEICHUS 00opy10BaHNs HEHTPA
/o €CTECTBEHHOHAYYHOM U TEXHOJIO0IHYeCKOH

HanpaBJieHHOcTel «Touka pocra»

1. BBeaenue (14)

04.09 BBoanoe 3anstue. Llenu u 3agauun kypcea. KommprotrepHoe 060pynoBanue

Texnuka 6e3omacuocTi. Habmronenue TuHui

1 MArHUTHOTO TOJIs

11.09 Pemrenue 3anau Ha onpeneneHue OO6opyoBaHue TSI IEMOHCTPAIUI https://m.edsoo.ru/1L5C
2 HaIpaBJCHUS CUIbI AMIIEpa T47FX

18.09 Pemenwue 3aa4 Ha onpeesieHne O6opyoBaHUEe TSI IEMOHCTPAIUI https://m.edsoo.r/UVH

HarpaBjieHus cuibl JlopeHia DISEX4

25.09 Pemenne 3amau o reme «OnekrpomaruutHas | OOopyaoBaHue IS AEMOHCTpAU https://m.edsoo.ru/VA26
4 WHTYKIHS C9C3J

02.10 MarsuTHOe 10J1e B HalleH )KU3HU. Ob6opynoBanue s
5 [IpumMeHeHue 71a00paTOPHBIX PadOT U YYCHHUYECKUX OIBITOB
6 09.10 MexaHHYeCKHe KoJieOaHus

16.10 Pemenne npakTHKO-OpHEHTUPOBAHHBIX 337144 https://m.eds00.ru/9Y6G
7 1o TeMe «MexX.KoacOaHus» YWEVP
8 23.10 CB00OOIHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS OO6opypoBaHue sl ACMOHCTPALIHI

06.11 Pemenue 3anay Ha ucnonb3oBanue popmynbsl | ObopyaoBaHUe Ui JEMOHCTpaLMi https://m.edsoo.ru/MHN
9 Tomcona WD2LHU

13.11 BriHyX1€HHBIE 3JIEKTPOMArHUTHbBIE KommprorepHoe o60pynoBanue
10 KoJieOaHus
11 20.11 YcrpolicTBa M MX TPUMEHEHUE
12 27.11 Bomnsl. Pemmenue 3amau KomnberoTepHoe 000pyaoBaHue
13 04.12 Haxo/1eHre JUIMHBI BOJTHEI OO6opyioBaHME IS IEMOHCTPAIUi https://m.edsoo.ru/SWB
14 [11.12 BoHbI B HallleH KM3HH 57C06X

18.12 Csger. Pemienue 3a7a4 Ha 3aKOH OTpaXKEHUs KommproTrepHoe 000pynoBaHue
15 CBETa
16 25.12 Pemenue 3a1a4 Ha 3aK0H npesioMiieHus cBeTa | KomnbroTepHoe 000pyaoBaHUE
17 15.01 JIunsel. Pemenue 3amau O6opyIoBaHMe IS JEMOHCTPAIHI https://m.edsoo.ru/W2M
18 22.01 BonHoBbIe CBOMCTBA CBETA, X HAOIIOACHUE MS9KIC
19 29.01 CTO B punpMax 1 KHUTAX
20 05.02 PenstuBuctckas gusnka. OCHOBBI.
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21 12.02 dopMyJia SHEPTUHU

22 19.02 [Tpumenenue poroaddexra KommerotepHoe 0060pyoBaHue https://m.edsoo.ru/PGLS
23 [26.02 KBanToBas onruka XXSRO

24 05.03 DHepreTudeckre ypoBHU aToMa KommneiotepHoe 060py10BaHHE https://m.edsoo.ru/6X7G
25 12.03 Pemenue 3agau Ha nocryJsatsl bopa KowMmmbrotepHoe 060pyaoBaHue FHZ9X

26 19.03 PannoakTHBHOCTh KommbproTrepHoe 060py1oBaHme

27 26.03 Pemenuie 3a1a4 Ha anbda u 6eTTa pacnaabl https://m.edsoo.ru/UOIR
28 09.04 Pemenue 3a1a4 « JHEPrHs CBA3M» QS0Z5

29 16.04 OcHoBbl actporomuu. Kapra 38é3qHoro HeOa | KommbroTepHOe 000py10BaHHE https://m.edsoo.ru/GGD
30 | 23.04 Hama "anaktuka KoMnploTepHOe 060py10BaHKe 3W74720

31 30.04 3akoH Xab0J1a, KpacHOE CMEIlIEHUE KomnelorepHoe o0opynoBaHue https://m.edsoo.ru/9TWR
32 |07.05 BcenenHas KoMmIbioTepHOE 060pYI0BaHUE LVWNN

33 14.05 duznyueckas KapTHHA MUPa KomneroTepHoe 060pyaoBaHue

34 21.05 Htoroseiii ypok
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o0mero 0opa3oBaHus

JleMoHCTpHUpOBaTh Ha NpUMeEpax pojib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IIPAKTUYECKON NEATEIIBHOCTHU JIFOAEH, LEIOCTHOCT U €IUHCTBO

(bu3nueckoil KapTUHBI MHpa

11.2

Y4uuTHIBaThH T'paHULIbI IPUMCHCHUS U3YUYCHHBIX (I)I/I?»I/I‘ICCKI/IX MOJIeNIeH: TOYCUHBIN
3J'I€KTpI/I‘ICCKI/II71 3apsan, sAA€pHas MOJACIb aToMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O

S7Ipa IpY PEHICHUH PU3NUECKUX 3a1a4

11.3

Pacnio3znaBate ¢usnyeckue siBieHHUs (IpoLEcChl) U OOBACHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W KBAHTOBOM  (U3UKU:  DIIEKTpHUYECKAst
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICHICTBME  MAarHUTOB,  JJIEKTPOMAarHuTHas  WHAYKLUMS,  JCiCTBHE
MarHWTHOTO TIOJII HA TPOBOJAHMK C TOKOM W JBIKYIIMHCS — 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHWS W BOJHBI, NPSAMOJIMHEHHOE pPacIpOCTpaHEHHE
CBETa, OTpa)KeHHE, MpeIoMIIeHue, HHTephepeHLus, TudpaKkuys U TOIIpU3aIsL
cBeTa, aucnepcus cBeta, Gorornexrpudeckuii addexT (pororddexr), cBeToBOE
JaBlieHNE, BO3HUKHOBEHWE JIMHEHYATOro CIIEKTpa aroMa  BOJAOPOJa,

C€CTCCTBCHHAA M UCKYCCTBCHHAA PAANOAKTUBHOCTDb

11.4

OnuceIBaTh HN3YYCHHBIC CBOMCTBaA BCIIIECCTBA (BJIGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTb  pa3IMYHbIX  Cpel) H
ANEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCIMONB3Ys (U3MUECKUE BEIMYUHBI:
ANEKTPUYECKUH 3apsijl, CUJIa TOKA, SJIEKTPUUECKOE HANpsHKEHHUE, FIEKTPUUECKOEe
COTMPOTHUBIIEHUE, pPa3HOCTh noTeHnuanoB, IJC, pabora TOKa, WHAYKIUSI
MarHMTHOIO moJis, cuia Ammnepa, cuia JlopeHna, MHAYKTHUBHOCTh KAaTyIIKH,
SHEPrus IEKTPUYECKOTO U MAarHUTHOTO TOJEH, Iepruoa 1 4acToTa KojeOaHui B
Koje0aTelbHOM KOHTYpe, 3apsiii M CWia TOKa B IMPOIEcCe TapMOHUYECKUX
9JIEKTPOMArHUTHBIX KOJeOaHui, (OKyCHOE pPACCTOSIHUE W ONTHYEeCKas CHiia
JUH3BI, TpPU ONHCAHWU TPABWIBHO TPAKTOBaTh  (PU3MUYECKUH  CMBICI
WCIONIb3YEMBIX BEIUYMH, UX O003HAUYEHMS M €IUHUIIBI, YKa3bIBaThb (OPMYIIBI,

CBA3BIBAIOIINEC TaHHYIO (bI/ISI/I'-IeCKYIO BCJIMYHHY C APYTUMH BEINYNHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAaHTOBBIC SIBICHUS U IIPOLECCHI, HCIOIb3Ys
¢u3nUecKkue BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs M MMITYJIbC (OTOHA, MEpPHOJ MOJypaclana, dHEPrUs
CBSI3M ATOMHBIX s/iep; NPU OMMCAHMM NPABUIBHO TPAKTOBAaTh (PU3MUECKHIl

CMBICIT HCIIOJIB3YEMBIX BE€IWYHH, HX 0003HaYEHHUS U CAWHUIIBI, YKa3bIBaTb




(GbopMyIbI, CBS3BIBAIONIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JIPYTHMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC q)HSI/I‘leCKOI\/’I BCIIMYHMHBI

11.6

Ananmu3upoBaTh (pU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (U3NUECKUE
3aKOHBI M IPUHIMIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATEIBHOTO U AapAJUIEIBLHOTO
COEIMHEHMS IIPOBOJHUKOB, 3aKOH J[oyis — JleHna, 3aKOH 3JIEKTpOMarHUTHOM
WHIAYKOWAH, 3aKOH NPSIMOJMHEWHOIO  PACHPOCTPAHEHUS  CBETA, 3AKOHBI
OTpaKEHUs CBETA, 3aKOHBI INPEJIOMIIEHMs CBETa, ypaBHEHUE OWHIITEHHaA i
¢dorosdexra, 3aKOH COXpaHEHUS HSHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa,
3aKOH COXPAHEHMS DJIEKTPUYECKOrO 3apsna, 3aKOH COXPAaHEHMsS MacCOBOTO
4ucia, IoCTynaTel bopa, 3aK0H paJiMOAKTUBHOTO paclaia; Ipyu 3TOM pa3andaTh
CIIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €ro MaTEeMaTHYeCKOE BBIPAKEHUE W

ycioBuUsl (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGZ[GJISITB HamnpaBJICHUC BCKTOPA MHAYKIIHUU MArHuTHOI'O ITIOJIA IMPOBOJHUKA C

TOKOM, CHUJIbI AMnepa 1 CHUJIBIL HopeHua

11.8

CTpOI/ITL H OIIMChIBATb I/I306pa)KCHI/Ie, CO31aBacMoOC IMJIOCKHUM 3CPKAJIIOM, TOHKOM

JIMH30U

11.9

BbIMONMHATE  SKCIEPUMEHTHI 1O HCCIENOBAaHUIO (PU3UYECKHX SIBICHUH W
MPOIIECCOB C KCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPEHUH; MPH ITOM
dbopMypoBath TpoOiieMy (3alady) W THIIOTE3y YYeOHOTO SKCIIEPUMEHTA,
coOUpaTh yCTAaHOBKY W3 MPEIIOKEHHOTO 00OpYAOBaHUsS, MPOBOJUTH OIBIT U

(opMyIHpPOBATH BBIBOBI

11.10

OCYH_ICCTBJ'I}ITB OpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYUH; IIPpU
9TOM BBI6I/IpaTB ONTHMAJIBHBIN CITIOCO0 U3MCPCHUA U HUCIIOJIb30BAaTh M3BCCTHLBIC

METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHUIN

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKUX BEIWYHMH C HCIIOJIB30BAHUEM HPSMBIX
W3MEPEHUH; TMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBAThH pe3yNbTaThI
MOJIYYSHHOH 3aBHCHMOCTH (PU3MUYECKUX BEIMYMH B BUAE TaOiHIl U rpaduKkos,

ACJIaTh BBIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

11.12

CobmoaTe mpaBmiia 6€30aCHOTO TpyJAa MPH NMPOBEACHUHM HMCCIEAOBAHUNA B
pamMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIEe0BATEIbCKOM M MPOEKTHOMN
NEATEIbHOCTH € MCIOJIB30BAHMEM  HM3MEPUTEIBHBIX  YCTPOWCTB  H

1a60paTOpHOro 000PYIOBAHUS

11.13

Pematp pacuérHbie 3aaun ¢ SIBHO 33JaHHON (U3NYECKON MOJIENbIO, UCIIONIb3YS
¢u3nyeckue 3aKOHBl M TPHUHIMIIBI, HA OCHOBE aHAIW3a YCIOBHUS 3a7adl
BbIOMPATh (PU3MUECKYIO MOJIEIb, BHIACTATh (PU3NUECKHUE BETUUYMUHBI U (POPMYJIHI,
HeoO0XoauMble Ui €€ pelleHMs], IPOBOJANUTh PACYETHI M OLIEHUBATh PEaIbHOCTh

MIOJIyYE€HHOTO 3HAaUeHUs (PU3NUECKON BEIHUUNHBI

11.14

Pemarh kadecTBeHHbIE 3aJaud: BBHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXKJIEHUU C OMOpPON Ha HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue BICHUSL




11.15

Hcnonb30Bath npu pemieHny yd4eOHBIX 3a/lad COBPEMEHHBbIE MH(POPMAIMOHHBIE
TEXHOJIOTMH AJIs [IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U IIPEICTaBICHUS
yueOHOM M HayuyHO-HOIYJISApPHOM HMHGOpMaNUM, MOJYYEHHOH M3 pazIMuHBIX

HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBATH MOTy4yaeMyt0 HHPOPMAIIIO

11.16

OOBACHATH IMPUHIUIIBI HeﬁCTBHﬂ MalllMH, HpI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB;

pasiinydaTth yCJIOBUA UX 0€30I1aCHOTO MCITOJIb30BaHUS B HOBCGI[HCBHOﬁ KHN3HHU

[IpuBoauTh pUMEpPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-(U3UKOB B

11.17 pa3BUTHE HayKd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUU
Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HH JIJIS
1118 obecrieyeHnss 0€30MacCHOCTU NMpHU OOpalleHHMH ¢ NpUOOpaMu M TeXHUYECKUMHU

YCTpOﬁCTBaMH, JJIA COXPaHCHUS 3J0POBbA U CO6J'IIO,Z[€HI/I$I HOPM 3KOJOTHYCCKOIro

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

11.19

PaGoratb B rpynme C BBINOJIHEHHWEM DPA3JIMYHBIX COIMAJBHBIX  POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, pAIMOHATBHO PpACHpPENesaTh OOS3aHHOCTH H
IJIAaHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAlMsIX, aIEKBATHO OLICHUBATH

BKJIaJ KaXXA0I'0O U3 YUYaCTHHUKOB I'PYIIIBI B PCHICHUC paCCManHBaeMOﬁ Hp06HeMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon
KoanpoBepsieMmoro 3jieMeHTa IIpoBepsiemble 3J1eMEHTHI COEP:KAHUS
pasaena
4 SJIEKTPOJUHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHASA MHAYKIUA
ITocTosiHHBIE MarHUTHI. BzaumoneiictBue
43.1 IMOCTOSTHHBIX MAarHUTOB
MaruautHOe moJie. BekTop MarHMTHOW WHIYKIIHH.
[Ipuamun cynepno3uuuu. JIMHMM MarHUTHOU
4.3.2 vHAyKIuu. KapTrHa TMHUNA MarHUTHOW MHAYKIUH
TIOJIS1 TIOCTOSIHHBIX MarHUTOB
MarnuTtHO€e mnoje NpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUAWA TOJIA JUIMHHOTO TPSMOTO TPOBOJHUKA W
433 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAaIIPaBIICHUE
Cuna Jlopenma, €€ MOAyJb U HampaBJCHUE.
4.3.5 JIBro>keHue 3apsKEHHOM YacTULBI B OJHOPOJIHOM
473 MarHuTHoM noJjie. Pabora cunel JIopenia
4.3.6 SBneHue 3MEeKTPOMAarHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHON UHIYKIIMH
OJC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOU
438 unaykuuu Papaaes
Buxpesoe snekrpuueckoe noise. 3/1C nunaykuuu B
439 MPOBOJIHUKE, JABWXKYIIEMCS TIOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10J1€
4.3.10 [IpaBuio Jlenna
NunyktuBHOCTh. fBienHue camounaykuuu. I/(C
4311 CaMOMHAYKITUH
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM
43.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckrue yCTpPOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, AJIEKTPOJBUraTeilb, YCKOPUTEIU

9JICMCHTAPHBIX YaCTULl, MTHAYKIHUOHHAA IICYb




4.3.15

[Ipaktrueckue paboTel. M3yueHne MarHUTHOTO
MoJIsl KaTylKu ¢ TOKOM. MccnenoBanue nercTBUs
MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU

WHIYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenvHas cucrema. CBOOOAHBIE KOJIEOAHUS.
I'apmonnueckue koneOanms. I[lepmon, wyacToTa,

amMIuiTy1a u ¢asa KoseOaHuit

[IpyxvHHBINA MasTHUK. MaTeMaTH4ECKUN MAasTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JHMHAaMHMYECKOE ONUCAHUE

K0J1e0aTeIbHOrO JABWKCHUSA

IIpeBpaiienne SHEpruM NpU  TapMOHHYECKUX
koneOaHusix. CBA3b  aMIUIUTYAbl  KosieOaHUM
MCXOJIHOM BEIMYUHBI C AMIUIMTYJAaMH KoJeOaHHi

€€ CKOPOCTH U YCKOPEHUA

KonebarenbHblit KOHTYP. CBobonHBIC
JNIEKTPOMArHUTHBIE KoJeOaHHs B  HJICAJIHHOM
Koe0aTeIbHOM  KOHType. AHANOTHS — MEeXIy
MEXaHUYECKUMHU " ANIEKTPOMArHUTHBIMU

konebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHECPIrun B nacaJIbHOM

KoJieOaTeIbHOM KOHTYpPC

BeinyxneHHbBIE MEXAHUYECKUE KoJie0aHus.
Pesonanc. Pe3oHancHass kpuBas. BbIHyXIeHHbIE

OJICKTPOMAardHuTHBIC KOJIEOaHHSI.

[TepemenHbI TOK. CHHYCOMIAIBHBIN TIEPEMEHHBIN

TOK.

MOIIHOCTh NEPpEMCHHOT'O TOKa. AMHJ'II/ITy,Z[HOe )41

HeﬁCTBYIOHICC 3HAYCHUC CUJIbI TOKA U HAITPAKCHUA

5.1.10

Tpancpopmarop. IlpomsBonacTBo, mnepenaya u
notrpebieHue ANEKTPUYECKOM SHEPTUH.
DKOJIOTMYECKHE  PUCKM  IpU  IPOU3BOJACTBE
ANEKTPUUYECKOM SHEPIHH. KynsTypa

HCIIOJIb30BAHHUA DJICKTPOSHCPIUu B HOBCCHHGBHOﬁ




KHU3HU

5.1.11

Texuunueckue yCTpOiicTBa: ceifcmorpad,

Z-)J'IGI(TpI/I‘leCKI/Iﬁ 3BOHOK, JIMHWUHU 3JICKTPOIICpCaaqd

5.1.12

[TpakTnueckue paboThL. Hccnenosanue
3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOaHUH Ipy3a Ha
HUTH OT JJMHBI HUTH U MacChl Tpys3a.
HccnenoBanue MnepeMEHHOIO0 TOKa B LENU U3
MOCNE0OBATEIbHO COENMHEHHBIX KOHJEHCATOpa,

KaTyIIK{ U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoCcTpaHeHHUS. [Tepuon. CxkopocTthb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunbie u

IMPOAOJIbHBIC BOJIHBL

522

WUnTepdepenims u audpakius MEXaHUYECKUX

BOJIH

523

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHBIC BOJHBI. YCIOBUS W3ITyYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOpOB E, B 1 U B 3JIEKTPOMarHuTHOM BOJIHE B

BaKyyMe

525

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
IIPEIOMIIEHUE, noJisipu3anus, T paKus,
untepdepeniusa. CKOpOCTb 3IEKTPOMATHUTHBIX

BOJIH

5.2.6

Illxana »neKTPOMArHUTHBIX BOJNH. IIpumenenue

SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCICBUACHUA.
Paunonoxaunﬂ. 3J'ICKTpOMaI‘HI/ITHOC 3arpsA3HCHHUC

OKpYKarollei cpeabl

5.2.8

Texanueckue YCTpOWCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPAa3ByKOBas JAUArHOCTUKA B
TEXHUKE W MEIWLHHE, DPajap, pPaJIuONPUEMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBU-neuyn

53

OIITUKA

5.3.1

[IpsMonuHeiiHOe pacnpocTpaHeHHE CBeTa B




OHOPOHOM cpene. JIyu cBeTa

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAaKEHUS CBETa.

Ioctpoenue n300paxeHHil B IIIOCKOM 3epKajie

533

HpeJ'IOM.TICHI/IC cBeTa. 3aKOHBI IPCIOMJICHHA CBCTA.

AOCOTIOTHBIN MTOKa3aTeNb PEIOMICHUS

534

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yrou

ITIOJIHOI'O BHYTPCHHETO OTPAXKCHUA

535

Hucnepcus cBera. ClIOXKHBIN cOCTaB 0€I0ro CBeTa.

et

5.3.6

CoOuparolye ¥ pacceuBarolliue JHH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHHME M ONTHYECKAs CHJIA
ToHKOH JsmH3bL. [locTpoeHme wu300pakeHuit B
COOMpalOIIMX U pacceuBarOIMX JIMH3aX. DPopmyna

TOHKOM JIMH3BI. Y BEeIMUCHUE, TaBacMOe JTUH30M

5.3.7

Hpe):[eﬂbl MMPUMCHUMOCTH T eOMeTqueCKOﬁ OIITUKHU

5.3.8

Nutepdepenmus cera. KorepeHTHbIE NCTOYHHKHU.
YcnoBust HAOMIOCHUS MAKCUMYMOB 1 MUHIMYMOB
B HMHTep(hEpEeHIMOHHOW KapTHHE OT  JBYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakmust cBeta. Judpakumonnas peméTka.
YcnoBre HaOMOCHUS TJIABHBIX MaKCHMYMOB IIPH
MaJCcHUM  MOHOXPOMATHYECKOTO  CBETa  Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

Texnuueckue YCTpOWCTBA: OYKH, ayna,
¢doroanmapar, IIPOCKIIMOHHBIN amnmapar,
MHKpPOCKOII,  TEJECKON, BOJIOKOHHAs  ONTHKA,

TQpakIMoHHas peIéTKa, MOJIPOUI

5.3.12

[IpakTuyeckue paboThl. M3mepeHue mokazarens
MIPEIOMJICHUS. Uccnenosanue CBOMCTB
n3o0pakeHnit B nuH3ax. Halmonenue nucnepcuu

CBE€Ta

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHukH. [TocTynatel TeOpun OTHOCHUTENBHOCTH:
MHBAPUAHTHOCTb MOAYJS CKOPOCTM CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA




6.2

OTHOCUTEIILHOCTD OAHOBPEMCHHOCTH. 3amemicHue

BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

3Heer51 " UMITYJIbC CBO60HHOﬁ HaCTHUIBI

6.4

CBsI3b MaccChl ¢ BHGPFHeﬁ U UMITYJIbCOM CBO60,Z[HOI>1

YaCTHUIIbl. DHEPTHUs MOKOsI CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U31KA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@®otonbl. @Popmyna Ilmanka cBsS3M dHEpPruu
dboToHa € €ro 4YactoTod. DHEpPTruss U HMITYJIbC

¢dotoHa

OtkpeiThe u uccnegoBanue ¢porodddexra. OnbITh

A.I'. Cronerosa. 3akoHsb! hoTodddexTa

VYpaBuenue DifHmreliHa I8 QoTtoddekra.

«KpacHas rpanuna» potospdexra

7.1.4

Hanerue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

Texuuueckue YCTpOMCTBA: (hOTOdIEMEHT,

dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO/T

7.2

CTPOEHME ATOMA

7.2.1

Mognens atoma Tomcona. OnbiThl Pesepdopaa mo
HCCIIEI0OBAaHUIO CTpOeHH atoma. [InanerapHas

MOACJIb aTOMa

7.2.2

[Toctynater bopa. M3nydeHwe U DOIVIOLIECHHE
(GOTOHOB IIpU IEpexojie aToMa C OAHOTO YpPOBHS
sHepruu Ha Jpyro. Bunel cnektpoB. Crnektp

YPOBHEW 3HEPTrUH aTOMa BOAOPOJA

7.2.3

BousiHoBbIe cBolicTBa yactuu. Bonnbl e bpoits.
Kopnyckymnsipao-BomtHOBOM ayanusM. Judpaxius

OJICKTPOHOB HAa KpUCTAJIJIaX

7.2.4

CrioHTaHHOE u BBIHYKACHHOC N3JIYUCHHUC.

YCTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHnueckue yCTpOMCTBA: CHEKTPalIbHBIA AHAIN3

(CHCKTpOCKOH), JIas3ep, KBAHTOBBIM KOMIIBIOTCP

7.2.6

[IpakTnueckue paboTHI. Habmtonenue

JINHEMYaToro CIeKTpa

7.3

ATOMHOE A1PO




7.3.1

Metonabl HaOJIFOJEHUS " perucTpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTe paguoakTuBHOCTH. OnbIThl Pesepdopra
[0  ONpEAEJCHHUI0  COCTaBa  PaJUOAKTHUBHOIO
m3nyuenus. CpoiictBa anbga-, Oera-, ramma-
n3ny4yeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE

OpPraHU3MbI

7.3.3

OTkpbiTHEe TPOTOHA U HeHTpoHa. HykimoHHas
Mozenb siapa leizenbepra — HBanenko. 3apsn

aapa. MaccoBoe 4ucio sapa. M3oTomnbl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIA M TO3UTPOHHBIN
Oera-pacma. ["amma-u3nyueHnue. 3aKoH

PaanuOaKTUBHOI'O pacliiajia

7.3.5

DHeprusi CBA3M HYKJIOHOB B sipe. SInepHbIe CUIIBI.

JledexT maccol sapa

7.3.6

H)lepHBIC pCaKkuu. HCHCHI/IC " CUHTEC3 AACP

7.3.7

Anepubii  peaktop. TepMosiaepHblli  CHUHTES.
[IpoGneMbl U NMEPCNEKTUBBI SACPHON IHEPrETHKH.

OKOJIOTHYECKHUE aCIIEKThI SII[epHOI\/’I 9HCPICTUKU

7.3.8

QHCMGHTapHBIe HqaCTHUILIBI. OTKpBITI/Ie MMO3HUTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

7.3.9

TexHuueckue yCTpoWCTBa: JIO3UMETp, Kamepa

Bunscona, sigepHblil peaktop, aToMHas 6oM0Oa

7.3.10

[Ipaktrueckue pabotel. MccienoBanue TPEKOB

gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro neba. Co3Be3nus, sipKue 3BE3JBI,

IUTaHETHhI, UX BUANMOC JIBUXKCHUC

8.2

Conneunas cucrtema. IlnaHeTsl 3eMHON TpyMIIbI.
[InaHeTbI-TUraHTbl U HUX CIYTHUKH, KapJIMKOBBIE

wraneTsl. Manbie Testa COMHEYHON CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHedHas

AKTHBHOCTH

8.4

Ucrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE31BI, MX OCHOBHBIE XapaKTEPUCTHKHM: Macca,
CBETUMOCTb, PAJUYC, TEMIIEPATYPa, UX B3aUMOCBS3b.

Jlnarpamma «CHEKTpaJIbHbIA KJ1acC — CBETUMOCTBY.




3BE3bI ITIABHOM OCIIEA0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTBY» I 3BE3N TJIAaBHOM

IIOCJICJ0BATCIIBHOCTHU

8.6

Buytpennee crpoeHue 3BE3n. CoBpeMEHHbIC
NPEJICTABJICHHS O TIPOUCXOKICHUH U 3BOJroIMK CoJTHIIA

U 3BE31. DTambl )KU3HU 3BE3

8.7

Mneunsiii [lyts — Hama I'anaktuka. CnupanbHas
CTpyKTypa l'anakTuku, pacupeneneHue 3B€37, ra3a
n neuid. Ilonoxenne u nuwxkenue ConHua B
INanaxTuke. [1n0ckas u cdepuyeckas MoACUCTEMBI

TanakTuku

8.8

Tunbl ramaktuk. PaauoramakTuku ©  KBas3apsbl.

UEpHble ObIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmmpenne BceenenHoi.  3akoH
Xabb6na. Paz0beranue ramaktuk. Bo3pact u pagmyc
Bcenennoii, teopust bosbmioro B3peiBa. Monenb

«ropsiuei Beenennon». PenukroBoe usiaydeHue

8.10

MacmtaOHast CTpYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie po0IeMbI

ACTPOHOMUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; oz
penakiueit [TapdpentreBoit H.A. Axuronepnoe o6miectBo «M3narenbcTBo

«IIpocseuieHue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

®dusuka. 11 knacc. ba3oBelil ypoBeHb. MeToanueckoe mocooue

«CoOopnuk 3aga4 no pusuxe» A.Il.PeimkeBuy, [1.A.PeimkeBuy. MockBa
«ITpocsemenue» 2010r.

«Kontponbabie padbotsl o ¢puszuke 10-11 xmace». A.E.Mapon, E.A.MapoHs.
«IIpocsemenue» 2011 r.

TemaTndeckre KOHTPOJIBHBIE H CAMOCTOSTEIbHBIC PAOOTHI O (HHU3UKE

O.U.I'pomuena 10-11 knace. «9x3amen» 2012 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

1. http://www.fizika.ru - s35eKTpoHHBIE YUEOHHKH IO (PU3HUKE.

2. http://class-fizika.narod.ru - uHTEpECHBIE MAaTEPHANIBI K YPOKaM (PU3UKHU TIO
TeMaM; TECTHI 110 TeMaM; HaTJIATHbIE M/M ITOCOOHS K ypOKaM.

3. http://fizika-class.narod.ru - BUZCOOMBITH HA YPOKaX.

4. http://www.openclass.ru - nu¢poBbie 00pa3oBaTeIbHBIC PECYPCHI.

5. http://www.proshkolu.ru - 6ubaroreka — Bc€ no npeamety «Duznxa.
®LIMOP

Enunas xomnekius LIOP
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