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INOACHUTEJIBHASA 3ATINCKA

PaGouas nporpamMmma y4e0HOTO npeaMeTa «Du3uKa» A 11
00111600pa30BaTEIHHOTO KJjlacca MYHULUIIAJIBHOTO OI0IKETHOTO
obmeoOpaszoBarensHOoTO yupexacHus «Cpemssisi oOmieoOpazoBarenbHas IIKOJA
Nel» cocraBneHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB U
METOJUYECKUX MaTEPUAJIOB:

1) ®denepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
cpemHero o0mero o0pa3oBaHUWsA, YTBEPXKICHHOTO MpHKa3oM MHHHCTEpPCTBA
npocBenieHusi Poccuiickonn @enepamuu ot 12.08.2022 Ne 732 "O BHeceHuu
U3MEHEHU B (enepanbHbId TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIApT
cpenHero oOmiero oOpa3oBaHUs, YTBEPXKACHHBbIA MNpuUKazoM MHHHUCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 roga Ne 413»

2) ®denepanpbHOil 00pa30BaTEIBLHONM MTPOTPAMMBI  CPEIHETO OOIIETro
oOpazoBanusi (YTBepkJaeHa TpUKa3oM MUHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @eaepanuu ot 18.05.23 Ne371)

3) denepanbHOl paboueii mporpaMMbl CpeIHEro 00Iero o0pa3oBaHus
yyeOHoro mpenmera «®usuka» (aas 10-11 kmaccoB oOpa3oBaTeNbHBIX
opranuzanuit), MockBa. MunucrepctBo IIpocBemenuss P®. HHcTUTYT
CTpaTeruu 00pa3oBaHus Poccuiickoii aKaJeMUuH oOpa3oBaHus,
YTBEPKIACHHOM mpuKazoM MuHucTepcTBa mpocBemeHuss  Poccuiickon
Oenepanyu oT 23.11.22 Nel1014

4) [TocTtaHoBieHreM ['JTaBHOTO TOCYJApCTBEHHOTO CAHUTAPHOIO Bpaya
P® ot 28 cents6ps 2020 r. N 28 "O6 yrBepxkaeHun canutapHbix mnpasui CII
2.4.3648-20 "CaHuTapHO-3MUIEMHOJIOTHYECKUE TPEOOBAHUS K OpPTaHMU3AIUSIM
BOCIIUTAHUS U 0OY4YECHUS, OTJBIXA U O3J0POBJICHHS IETEH U MOJIOJCKH";

5) denepanbHOro TMepevHs y4eOHHMKOB, yTBepkiIeHHoro «lIpukazom
Munnpocsemenns: Poccun ot 21 centsops 2022 r. Ne 858 «O0 yTBepkaeHun
dbenepanbHOro mepedyHsi Y4eOHUKOB, JOMYIIEHHBIX K HCIOJIB30BAaHUIO MpHU
peanu3aluyd MMEIOUMX TOCYAAPCTBEHHYIO AKKPEAMTALMIO 00pa3oBaTEIbHBIX
IporpaMM HayajbHOTO OOIIEro, OCHOBHOIO OOILEro, CpeIHero OOILero
oOpa3oBaHUs  OpraHM3alUsSMH,  OCYIIECTBIAIOINIMMU  00pa30BaTEIbHYIO
NEeATEIbHOCTBM  YCTAaHOBJIGHHMSI ~ NPENENbHOIO  CpOKa  HMCHOJb30BAHMS
UCKJTFOYEHHBIX Y4EOHUKOBY

6) OcHOBHOI  00pa30BaTEIbHOM MPOrpamMMbl  CPEIHETO o011ero
oOpa3oBaHUsI ~ MYHHUIIMIAIBHOTO  OIOKETHOTO  0011e00pa30BaTeIbHOTO
yapexaeHus: «Cpennssi oomeoOpazoBatenpHas mkona Nely (mamee — MBOY
«COII Nely), yrBepxnénnon Ilpukazom nupektopa MBOY «COII Nely
Ne217 ot 31.08.2024,

7) Yceraa MBOY «COHI Ne 1», yrBepxkaeHHoro IloctaHoBiIeHHEM OT
01.03.2018 Ne 148;

8) [Tonoxenuss o paboueld mporpamMme ydeOHBIX MNPEIMETOB, KYpCOB,
MOJAYJel Kak KOMIIOHEHTa OCHOBHOHM 00111€00pa30oBaTeNbHOW IPOrpaMMbl
(®I'OC) MBOY «COI Nely, yreepxkaenHoro Ilpukazom mupexkropa MbBOY
«COIMI Nely Ne98/1-o0 ot 04.04.2023T;



9) denepanbHOU paboueii IIPOTrpaMMBbl BOCIIMTaHUS JUISL
o0pa3oBaTeIbHBIX OpraHU3aIIN;

10) TIlpuka3 Munnpocsemenus Poccun ot 02.08.2022 N 653 "O6
YTBEpKJIeHUU (efepaibHOrO TepeyHsl AJIEKTPOHHBIX 00pa30BaTENIbHbBIX
pEeCypcoB, MOMYILIEHHBIX K HCIOJb30BAHUIO TMPU peah3alliid HMEIOIINX
rOCYIapCTBEHHYIO aKKpPEAUTAIMI0 00pa3oBaTEIbHBIX MPOrpaMM HaYaJIbHOIO
o0I11I€eTO, OCHOBHOT'O o0I111€eTO, CpeIHEro oOrrero obOpazoBaHus"
(3apeructpupoano B Muntocte Poccun 29.08.2022 N 69822)

11)  Tonoxenus MBOY «COII Nely» o popmax, mepuoAUIHOCTH TTOPSIKES
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOYHOW W UTOTOBOM aTTECTAIMH
oOyuaroruxcs, yrBepxkaearoro I[Ipukazom aupektopa MBOY «COII Nely
Nel59-0 ot 30.05.2023

12) Tlomoxenmss MBOY «COIII Nel» o cucreMe OICHUBaHUS
o0pa30oBaTeNbHBIX JOCTIKCHUHM O0O0y4aromuxcsi, yTBepxiaeHHoro IIpukazom
nupekropa MBOY «COLI Nely» Nel159-0 ot 30.05.2023

13)  IIpukaszom mupexkropa MBOY «COIII Nel» Ne219-0 ot 30.08.2024;

14)  Yuyeonoro miana MBOY «COIIl Nel» na 2024-2025yueOHbIil TO1I,
yrBepkenHoro Ilpukaszom nupexkropa MBOY «COHI Nel» Ne 219-0 ot
30.08.2024;

15) TIlepeuns yueOHukoB Ha 2023-2024y4eOHBIA TOMA, YTBEPIKICHHOIO
[Tpuxazom nupexropa MBOY «COI Nely Ne 219-0 ot 30.08.2024r

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

Kypc ¢usuku — cucremoo0pasyromuid i1l €CTeCTBEHHOHAYYHBIX Y4E€OHBIX
MPEAMETOB, TOCKOJbKY (PU3UUECKHEe 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U (QHU3NUECKOM
reorpadueii. duzuka — 3TO NPEAMET, KOTOPHIM HE TOJIBKO BHOCHUT OCHOBHOM
BKJIaJl B €CTCCTBCHHOHAYYHYIO KapTUHY MHpa, HO W TPEIOCTaBISAET HamOoJee
SCHBIE O00pa3Ibl TMPUMEHECHHWS HAyYHOTO MeETOoAa TO3HAHWA, T.€. CIocoda
TIOJIYYCHHUS JOCTOBEPHBIX 3HAHWU O mupe. Hakonen, ¢u3mka — 3TO TpEaMeT,
KOTOPBIH HapsAy ¢ IPYTHMU €CTeCTBEHHOHAYYHBIMH TPEIMETaMH JIOJDKCH NaTh
IITIKOJTPHUKAM TIPEJICTABIICHHE 00 YBJICKATEILHOCTH HAYYHOTO HCCIICAOBAHHS W
PaZOCTH CAMOCTOSITEIBHOTO OTKPBITHSI HOBOT'O 3HAHMUSI.

Onna W3 TIAaBHBIX 3a7a4 (U3HUYECKOro OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOW MacChl OOYyYalomUXcCs, KOTOPbIE B JaIbHEHUIIIEM
OyIyT 3aHATBHl B CaMbIX pa3HO 00pa3HBIX cdepax nesarenbHOCTH. Ho He meHee
BOKHOUW 3a7aueil SBJISICTCS BBISBICHHE W TOATOTOBKA TAJAHTIUBBIX MOJOJBIX
JTOJEH NI TMPOJOJDKEHHsST 00pa3oBaHWsS W JalbHEWIeH mnpodecCuoHaIbHOM
JEATETLHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIICIOBAHUMA M CO3JJaHUU HOBBIX
texHoymornii.  CorjlacHO  TPUHATOMY B MEXKIyHapOJHOM  COOOIIECTBE
omnpeneneHnio, «EcTecTBeHHOHAayYHAs! TPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa
3aHMMaTh AKTHBHYIO TPAXKJIAHCKYIO TIO3WIUIO TIO0 OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBS3aHHBIM C ©CTECTBEHHBIMH HAayKaMHW, M €ro TOTOBHOCTH



MHTEPECOBAThCsl €CTECTBEHHOHAYYHBIMH HIesMU. HaydyHO TpaMOTHBIN 4YenoBek
CTPEMHTCS y4yaCTBOBAaTh B apryMEHTHPOBAHHOM OOCYXIACHHU TpobieMm,
OTHOCAIINXCS K €CTECTBEHHBIM HAayKaM M TEXHOJOTHSM, YTO TpeOyeT OT Hero
CIICAYIOIIMX KOMITETeHTHOCTEH:

- HAy4YHO OOBSICHATD SIBJICHUS,

- OIICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O HCCIICIOBaHUS,

- MHTEPIPETHPOBATh JaHHBIC U KCIIOJIb30BaTh HAy4yHBIE NOKa3aTeIbCTBA IS
MOJTyYEHUs BHIBOJIOB.

N3ydyenne (u3mku CrMocoOHO BHECTH peEIAoNIMi BKIaJg B (HopMHpOBaHHE

CCTGCTBGHHOHaquOﬁ I'paMOTHOCTH O6y‘IaIOHII/IXCH.

Heaun n3yyenusi yueOHoro npeamera «@usuka

OCHOBHBIMHU TEJIIMHU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

e (¢opMHpoBaHHE HHTEpPECa W CTPEMJICHHS OOydYaromuxcsi K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HUHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUSI U (POPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e ¢opMmupoBaHHEe YMEHHMA OOBSCHATH SIBIICHUA C  HCIIOJIH30BAaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (¢opMmHpoBaHHE TPEACTABICHUN O poiau (U3UKUA U1 Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JocTtuxenue STUX Iieied oOecrneurBaeTcs PElICHUEM CIEIYIOMMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHusI:

® MPUOOPETEHHE CUCTEMBI 3HAaHUN 00 00X (PU3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI0  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (GopMHpOBaHHE YMCHHH TPUMEHATH TEOPETUYCCKUE 3HAHUSA  JUIA
0OBsICHEHHUS (PU3NYECKUX SBJICHUH B TPHUPOAC W IS TPHHITHS TPAKTHICCKUX
pEUIEHNI B TOBCEAHEBHOM KU3HU;

® OCBOGHHE CIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIINX CAMOCTOSITEIHPHOE CO3JaHUEe
(bu3MYeCcKO MOJIENH, aIeKBATHOW YCIIOBHSM 3aJ1a4H;

e TOHMMaHWE (U3MYECKUX OCHOB U TPHUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;



® OBJIaJICHUE METOJaMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS W TMPOBEICHUS
bu3MUecCKuX HAKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  MHbOpMaInH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

® CO3JaHHWE YCJIOBHH IJisi Pa3BUTHUS YMEHUU MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOU J1eATETbHOCTH.

MecTto y4yeOHOro npeamera «®u3nka» B y4eOHOM npouecce

Ha w3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEAHErO OOIIEro
oOpazoBanus otBoautrcss B 11 kmacce — 68 wacoB (2 waca B HEJENO),
[Ipennaraempiii B mporpamMmme 1o (Qu3Mke TnepedeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYarOIUXCS.

Conep:xanue

11 KITACC

Paszgea 1. daekTpoanHamuka

Tema 1. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JIMHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHuTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T0JIE TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHAYKIUHA
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOMN
UHAYKOUU. OJEKTPOABIDKYLIash Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tosie. DJEKTPOJBIKYIAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYIIAs CHJIA
CaMOWHIYKLIMH.

DHEPrusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pasznea 2. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHbsle KOAE0AHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIEE 3HAYEHUWE CHJIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTHYECKUE PUCKH MPU MPOU3BOACTBE IEKTpodHepruu. KymbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.



HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUHU PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEpEaauH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOa MajbIXx KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMACHUMHbBIE 60JIHbL

MexaHnnueckue BOJHBI, YyCIOBHUSl pacnpoctpaHenus. llepumon. CkopocTb
pacrpocTpaHeHUsT W JJuMHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
WuTtepdepenius u iudppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOJspu3aus, nudpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3meKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue oTpaykeHus U PEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJIeOaHMA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
pesIoMJICHUE, MOspU3aus, JudpaKius, tHTephepeHITHs.

Tema 3. Onmuka



['eomeTpuueckas ontuka. I[IpsMonuHENRHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IJIOCKOM 3€pKale.

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CobOuparormyie W pacceuBaroiue JUH3BL. ToHkKas JsmH3a. DoKycHOE
pPacCTOSIHUE W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M TNPEIIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronenne natepdepeHInm cBeTa.

Hab6monenune nudpakium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOILBIO TTPU3MBI.

[Tomy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3Mepenue nokasarens NpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HabOmronenne nucnepcuu cBera.

Pa3zgea 3. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH



['paHnibl  NPUMEHUMOCTH  KJIACCUYECKOU MEXaHUKH. [TocTynatsl
CIIEUAIBHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BAaKyyM€, IPUHILIMUI OTHOCUTEJIBHOCTH DWHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C C-)HGpFPIefI H UMITYJIbCOM pCJ'ISITHBHCTCKOﬁ HJaCTHUIbI. SHCpI‘I/IH
ITOKOAI.

Paznen 4. KBantoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dotorpdexra. YpaBHenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddeKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuro o-4acTHL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPTHMH Ha Jpyroil. Bumel
crekTpoB. CIIEKTp YPOBHEW 3HEPTrUU aToMa BOJIOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue muHeivaThiX COEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul



HaOmronenue muHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs Anpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
BisiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHas monens siapa [eitzenGepra—
NBanenko. 3apspa sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaa. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sI€ep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaameHTanbHbIe B3auMOoecTBUSA. EqUHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCcTpOMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3zneu 5. JjeMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. HMcTounuk sHeprum ConHUIA W 3BE3N.
3BE34BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.



MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabnroneHnus: HeBOOpYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH ISl OTIpeAeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miedanoro Ilytu.

O6o0maroniee MOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YelI0BeKa, POJib U MECTO (hU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (OpPMHUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
(bu3MYecKoil KapTUHBI MUpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUH, NpPU3HAKKM TOJ00US TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTryp u 00BhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOAE, KoyieOaTelabHbIE
JIBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJIECHUS B )KUBOU MPUPOJE, NEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKast CTPYKTypa TBEPIABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMsI KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3eMIICTPACEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00YUYaOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PaAXKITAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXKIaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIKOUYAs SCTETUKY HAYyYHOTO TBOPYECTBA,
pUCYIEro (puU3nYecKoi HayKe;

S)Tpy10BOIro BOCIIMTAHMS:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peau30BbIBATh COOCTBEHHBIE KU3HEHHbBIE MJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7)IEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOW [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus: (QUBUKA ~ OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOODAMHHUPOBATh W  BBINIOJHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIE0BATEIBCKONW U MPOSKTHOW ACSITENIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY



METOJIOB pelieHus 3ajay (U3NYECKOro COACp)KaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOPa3OBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISTh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHUsS, HaXOJIWUTh apryMEHTHhI JJI JI0Ka3aTeJIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHAMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs] 3a7addl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3NKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

yMeTh TEPEHOCUTh 3HaHUSI 1O (U3MKE B TIPAKTHUUYECKYIO 00JIacTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.
Pabora c nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJyYCHHS HHOOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIICCTBIATh TIOWCK, aHaJW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUN Pa3IUIHBIX BHIAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcoCcOepeKeHHs, TPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IUYHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYIO
dbopMy TIpEICTaBICHUS i BU3yaJTU3aIUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;



NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelLIeHus;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;



OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yibTaToB
NeSITeTbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHUBBI M apPTryMEHTHl JPYrHMX TpU aHalu3e pe3yIbTaToB
JeSITEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpormecce AOCTHKEHUS] TUYHOCTHBIX PE3YJbTATOB OCBOCHUS IPOTPAMMBI
no (QusMKe A7 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpIICHCTBYETCS SMOILIMOHABHBIN UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOUAIOUIETO CITIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIeXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKITFOYAIOIINX CIOCOOHOCTH BHICTPAaBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koHny oOyuenus B 11 kiacce npeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MeCTO (U3UKU B (POopMHUpPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYecKoil KapTUHBI MUDA;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsifl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPHU perieHUuH (PU3NYECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOU (DUBUKH: AJIEKTpUUYECKask MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHS, JEUCTBUE MAarHUTHOIO TMOJII HAa



MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTPAHEHHE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W NOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
doTornexrpuaeckuit 3GdexT (hoTtodddekT), cBeTOBOE NaBieHre, BOZHUKHOBCHHE
JUHENYATOrO0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HMCKYyCCTBEHHAs
PaIOAKTUBHOCTE;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJAMMOCTH  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUI 3apsiyl, CHJIa TOKa, AJICKTPHUECKOE HANPSDKCHHUE, DIICKTPHUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHa, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS DJICKTPUUSCKOTO M MArHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KoieOaHuil B KoJNeOAaTembHOM KOHTYpe, 3apsi M CcHjia TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHHIIBI, YKa3bIBaTh
GbopMysIBl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C APYTHEMH
BEITMIMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMIYJILC (POTOHA, MEpHO/I TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWW TPABUILHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJIB3YeMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

aHAM3UPOBAaTh (PU3UUYECKHUE TPOICCCHI U SBIICHUS, UCIOJIB3YysS (PU3HUECKHE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIHHOTO
COCOVMHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHYKIIUU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHINTEHa i doTtorddexra,
3aKOH COXPAHCHMS JHEPTUU, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPAaHCHHSI
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHsI MacCOBOTO YHMCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE W YCIOBUS (TpaHUIlBI, 00JIACTH)
IPUMEHUMOCTH;

OTIPEICIIATh HAIIPaBJICHUE BEKTOpa MHIYKIIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIKCHIBaTh H300paKEHHE, CO3/IaBa€MOE€ IUIOCKHM 3epKalioM,
TOHKOM JIMH30M;



BBIMOJHATh AKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUI: NpU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOr0 OOOpYJOBaHHSA, MPOBOJUTH OIBIT M
(GbOopMyIMpPOBATh BHIBOIBI,

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH C HCIOJb30BAHUEM
OpsMBIX HM3MEPEHUH: IPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOiro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBaHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENBCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YUYEOHOW U HAy4YHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

OOBSCHATh NPUHLUMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX 0€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHOM
KU3HY;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTtatb B TpyHIe C BBIIOJIHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALMOHAIBHO pacHpeAesiaTh OO0S3aHHOCTU U



IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM IPOOIEMBI

OO6pazoBarteibHbIE PE3yJIbTaThl OIIEHUBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIMU
aKTaMH:

DIlonoxxenuem MBOY «COILI Nel» o ¢opmax, MEepHOJUYHOCTH TMOPSAKE
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH, INPOMEKYTOYHOM KM WTOrOBOM arTecTauuu
oOyuaroruxcs, ytBepxkaeHHoro IIpukazom mupektopa MBOY «COII Nely
Nel59-0 ot 30.05.2023

2)ITonoxenuem MBOY «COIII Nely» o cucteMe orieHuBaHUsI 00pa30BaTEIbHBIX
JOCTIKEHUM oOydaromuxcs, yrBepxkiaeHHoro I[lpukazom mgupexktopa MBOY
«COLII Nely» Nel159-o0 ot 30.05.2023

KonTposabHbie padoThI

1) KouTponbHas pabotra 1Mo TeMe «MarHutHoe IoJie. OJIEKTPOMAarHUTHAs
WHTYKITUSDY

2)KontposbHas pabora «KonebaHus U BOJHBD)

3) KontposbHas pabora «Ontrka. OCHOBBI  CICHUAIBHOH  TCOPHH
OTHOCHUTEITHHOCTH

4) KontponbHas padoTa «JEMEHTBI aCTPOHOMHUH M aCTPO(DHU3UKIY
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Paznen 1.2JIEKTPO/IMHAMMKA (11 yacoB)
1.1 | MaruuTHOe TIOJIe. 11 |1 |3 [TocTosIHHBIC MarHUTHI. http://school-

DneKTpoMarHuTHas
WHTYKITHSI

B3anMoelicTBUE ITIOCTOSHHBIX
MarHuToB. MaruuTtHoe nose. Bekrop
MarHuTHOM UHAYKIMH. [IprHImn
CYyNEPNO3ULIMU MarHUTHBIX ITOJIEH.
JInHMM MarHUTHOW MHTYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIIMHU
MIOJISL IOCTOSIHHBIX MAarHUTOB.
MarauTHO€E 110JI€ POBOIHUKA C
ToKOM. KapTrHa TUHUI MHIYKIHA
MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO
MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MIPOBOJIHUKA, KaTYILKHU C
TokoM. OnbIT Dpcrena.
B3anmoneincTere npoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOnyJb U
HaIpaBJICHUE.

Cuna JlopeHua, e€ Monynb U
HarpaBJieHue. J[BHKeHUE 3apsSKEHHON
YaCTHUILIbI B OJJHOPOJHOM MarHuTHOM
nonte. Pabota cuel Jlopentia.
SIBIIeHME DNEKTPOMArHUTHOU
uHAyKIMU. [I0TOK BEKTOpa MarHUTHOM
WHJYKUWU. DIEKTPOABMKYIIAS CUjla
WHIYKIIAWA. 3aKOH DJIEKTPOMArHUTHOM

collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpesenranuu no
TeMaM




naaykuu dapanes.

BuxpeBoe anekTpuueckoe mnoJie.
DNEKTPOABUKYILAS CUJIA UHIYKIIUU B
MIPOBOJIHUKE, JIBHXKYIIEMCS
MOCTYMATEIbHO B OJTHOPOJIHOM
MarHuTHOM IIOJIE.

IIpaBuio JleHuna.

NuaykTuBHOCTH. SIBIeHUE
CaMOUHIYKIMH. DJIEKTPOABUKYIIAs
CuJia CAMOUHIYKLIUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKU C
TOKOM.

DNIEeKTPOMarHuTHOE I0JIe.
TexHuueckue yCcTpoicTBa U
MPAKTUYECKOE IPUMEHEHUE:
MIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHJYKIUOHHAs M1€Yb.

Paznen 2. KOJIEBAHUSA U BOJIHbI (24 yaca)

2.1 | Mexaunueckue u 9 0|1 Konebarenpnas cucrema. Coboausie | http://school-
3JIEKTPOMArHUTHBIC MEXaHUYECKUE KOJICOaHUSI. collection.edu.ru
KoyeOaHus I'apmonunueckue konebanus. [lepuon, | https://infourok.ru

4acToTa, aMIUIATYy1a 1 (ha3a
koseOanuit. [Ipy>KuHHBIN MasTHUK.
MareMaTnyeckuii MasiTHUK.
YpaBHEHHE rapMOHUYECKHUX
konebanuit. [IpeBpaiienue sHeprun
IIPU TAPMOHUYECKUX KOJIEeOaHUSX.
Konebarenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHbBIE KOJeOaHMs B
uJealbHOM K0JieOaTeIbHOM KOHTYpE.
AHanorus Mexx1y MeXaHu4eCKUMH U
AEKTPOMAarHUTHBIMU KOJI€OaHUSMHU.
®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTbHOM
Kosie0aTeabHOM KOHTYpE.
[Ipencrasnenue o 3aTyxaromux
Kose6aHusAX. BbIHyXIeHHbIE
MexaHuueckue konebanus. Pesonanc.
BoiHyK€HHBIE 2JIEKTPOMAarHUTHBIE
KoJe0aHusl.

Ilepemennsbiit Tok. CUHYyCOUJAJIBHBIN
MepeMEeHHbIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHKEHNUS.

Tpanrcdopmarop. [IponsBoacTso,
nepeaaya v norpedieHue
JIEKTPUIECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TIPU
ITPOU3BOJICTBE DJIEKTPOIHEPTUU.

https://resh.edu.ru
IIpe3enTanuu mno
TeMaM




KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HU.

TexHuueckue yCcTpoicTBa U
[IPaKTU4YECKOE NPUMEHEHUE!
ANEKTPUYECKUI 3BOHOK, FEHEPATOP
IIEPEMEHHOT'0 TOKa, TUHUU
3NeKTponepeaay.

2.2

MexaHuueckue 1
AJIEKTPOMATrHUTHBIE
BOJIHBI

MexaHnyeckue BOJHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. Ckopocthb
pacnpocTpaHEHus U JJIMHA BOJIHBI.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI.
Hutepdepennus u qudpakius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
ONEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUS
U3JIy4EHUs 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentamusa Bektopos E, B,
V B 271€KTpOMarHMTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHUE, IPEJIOMIICHHE,
noJyispu3anus, AMpakius,
uHTepdepeniys. CKOpocTh
3J€KTPOMArHUTHBIX BOJIH.

[Ikana 31€KTpOMarHUTHBIX BOJIH.
[IpumeHeHne 2NEeKTPOMarHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHIMIBI paguOCBSI3U U
TeneBuAeHud. Paguonokamus.
ONEeKTPOMarHuTHOE 3arps3HEHNE
OKpY>KaroIleu Cpebl.

TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE TPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasi AMATHOCTHKA B
TEXHHUKE U METUIIMHE, pajiap,
pasvonpUEMHHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-neus.

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
[Ipe3enTanuu mo
TeMaM

2.3

OnTuka

10

I'eomeTprueckas onruka.
[IpsimonHENHHOE pacipoCTpaHEHHE
CBETa B OAHOpPOAHOM cpene. JIyu
cBera. ToUeUHbIN HCTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTtpoenue uzobdpakeHuit B
IIJIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHbI
npeaoMiIeHus cBeTa. AOCOIIOTHBIN
rokasarens npenomienus. [loaHoe
BHYTpeHHeE oTpakeHue. [IpenenbHbliii
yroJI IOJIHOTO BHYTPEHHETO

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpesenranuu no
TeEMaM




OTpPaXKEHUS.
Hucnepcus cera. Cl0KHBIN COCTaB
Oenoro ceera. L[Ber.

Cobuparoliye 1 paccenBarolye
nuH3bl. ToHkas nuH3a. PoKycHOE
paccTosiHUE U ONTHYECKAs CUIIa
TOHKOM JInH3bL. [locTpoeHue
n300pakeHUi B COOUpAIOIUX U
paccenBaronux JuH3ax. Popmyiia
TOHKOH JIMH3EI. Y BEeIIMUCHHE,
JlaBaeMoe JIMH30M.

[Ipenensr npUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH.

Bonnosas ontuka. UnTepdhepenus
cBera. KorepeHTHbIE HCTOYHUKM.
YcnoBus HaOIOIeHNS MAKCUMYMOB U
MHUHHUMYMOB B HHTEPPEPEHIIMOHHON
KapTUHE OT JBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.
Hudpaxius csera. Judpakunonnas
peméTka. YcinoBue HaOI0ICHHS
[JIABHBIX MAaKCUMYMOB TP TaJIeHUN
MOHOXpPOMAaTHUYECKOIO CBETA Ha
TUQPAKIUOHHYIO PEHIETKY.
[Honspuszanus ceera.

TexHu4eckue ycTpoucTBa u
MPAaKTUYECKOE IPUMEHEHHUE: OUKH,
nyma, oTroarnmapar, MpOEKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAS ONITHKA, TUPPAKITUOHHAS
pemeéTKa, NoJIApOU.

Pa3nea 3.0CHOBBI CITELTMAJI

bHOW TEOPUU OTHOCHUTEJLHOCTH (4 4aca)

3.1

OCHOBEBI
crnernuaabHOM
TEOpUH
OTHOCHUTEIBHOCTH

4

0

1

['panu1Bl MPUMEHNMOCTH
KJIaccu4ecKor MexaHukHu. [TocTynarsl
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTU: UHBAPUAHTHOCTh
MOZYJISl CKOPOCTH CBETA B BAKyyMe,
IIPUHILUII OTHOCUTEIBHOCTH
OHHIITEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH.
3aMeUIeHHE BPEMEHH U COKPAILEHUE
JUIMHBI.

OHeprusi ¥ UMIYJIbC PENSTUBUCTCKON
YaCTHULBL.

CBs13b Macchl ¢ YHEPTUEH U
HMITYJIbCOM PEIATUBUCTCKOM YaCTULIBIL.
OHeprus noKosl.

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpesenTtamnuu mo
TEMaM

Pa3znea 4 KBAHTOBASA ®U3UKA (15 yacos)

4.1

DIIEMEHTHI
KBAHTOBOU OIITUKHA

6

0

0

®otonsl. ®opmyna [1nanka cBsa3u
SHEpruu GOTOHA C €ro YaCTOTOH.

http://school-
collection.edu.ru




DHeprus 1 UMIyibC GoToHA.
OTKpBbITHE U HCCTIEI0BAaHUE
dotorddexra. Onwiter A. T
CroneroBa. 3akoHbl hoTodhPekTa.
VYpaBHeHnue DitHmITeHA 7151
dborodrddekra. «KpacHas rpaHuIa
dorordpdekra.

HaBnenne cBeta. OnwiTel 11. H.
JleGenena.

XUMHUYECKOE JICCTBHUE CBETA.
TexHudeckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHE:
(dhoTorMeMeHT, POTOTATUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

https://infourok.ru
https://resh.edu.ru
IIpesenranuu no
TEMaM

4.2

Crpoenue aToma

Monens atoma Tomcona. OnbITbI
Pesepdopna no paccesHuro o -4acTul.
[InanerapHas Mmozenp aToma.
[Tocrynater bopa. U3nyuenue u
MOTJIOLEHUE (POTOHOB IIPH MEPEXOE
aTOMa C OJJHOTO YPOBHS DHEPIUM Ha
npyroit. Buasl cnektpoB. Criektp
YPOBHEH 2HEPTUU aTOMa BOAOPOJA.
BonnoBeie cBolicTBa yacThll. BosHbI
ne bpoita. KopryckynsipHO-BOIHOBOM
Jyallu3M.

CrioHTaHHOE U BBIHYKICHHOE
H3JIy4CHHE.

TexHuueckue ycTpoucTsa u
IIPAKTHYECKOE TPUMEHEHHUE:
CMEKTPAJIbHBINA aHAN3 (CIIEKTPOCKOIT),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
[Ipe3entanuu no
TEMaM

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, TOKA3BIBAIOIINE
CJIO)KHOCTB CTpOeHuUs sipa. OTKphITHE
pamnoakTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaarOaKTUBHOTO U3ITYYEHUS.
CsoiicTBa anb(da, 6era, raMma-
n3iydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eitzenbepra—lBanenko. 3apsn sapa.
MaccoBoe uncio saapa. U30Tomnsl.
Anbda-pacnan. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
W3IIy4eHHE. 3aKOH PaO0aKTUBHOIO
pacnaza.

DHeprusi CBS3U HYKJIOHOB B sI/Ipe.
Anepusie cunbl. JledekT Macchl sapa.

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpesenTtamnuu mo
TEMaM




Snepusle peakuuu. JleneHue U CUHTE3
anep.

SAnepuslit peakTop. TepmosinepHbIi
cunHTte3. [Ipobaembl U IepCrneKTUBbI
SIEPHON IHEPTETUKH. DKOJIOTHYECKUE
ACIEKTHI SAEPHOU SHEPIETUKHU.
OnemeHTapHble YacTULlbl. OTKpBITHE
[IO3UTPOHA.

Metoabl HaOIIOCHHUS U PETUCTPALTIH
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBU.
EnuncTBO DM3MYECKOI KapTHHBI
Mupa.

TexHuueckue yCcTpoicTBa U
[IPaKTU4YECKOE NPUMEHEHUE:!
J03UMETp, Kamepa Buinbcona,
STICPHBINA PEaKkTop, aTOMHasi bomoa.

Pa3zgen 5.9JIEMEHTBI AC

TPOHOMMUHU U ACTPOPU3UKMU (7 yacoB)

5.1

DJIEMEHTHI
ACTPOHOMHH U
acTpou3uku

7

1

0

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMMH.

Bun 38é3nnoro He6a. Co3sesnus,
SIpPKUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
JIBHOKEHUE.

ConHeyHas cucTeMa.

Connne. CojHeuHass aKTHBHOCT.
Ncrounuk sHeprun CosHua U 3BE31.
3BE3bI, UX OCHOBHBIE
XapaKkTepucTuku. J{uarpamma
«CTIEKTPABHBIN KJIaCC — CBETHMOCTBY.

3Bé3I[LI IJIaBHOM MOCIEI0BATEILHOCTH.

3aBUCHMOCTh «Macca — CBETUMOCTE)
JUISL 3BE3]1 TJIaBHOM
MOCIE0BaTEeNbHOCTH. BHyTpeHHEee
ctpoeHue 3B&31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spomonuu CoaHIIa U 3BE3/. DTaIlbl
JKU3HU 3BE3/I.

Muneynsiii I1yTe — Hama I'ajtakTuka.
Ilonoxenue u aermxenne CojiHIA B
TI"anaktuke. THUIIBI TaTaKTHK.
Pannoranaktuku u kBazapel. YepHsle
JBIPBI B SIAPAX TAJIaKTHK.

Bcenennas. Pacmimpenne BeenenHoid.
3akoH Xa00ma. PazOeranne rajakTuk.
Teopusa bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MacmrabHas ctpykTypa Beenennoii.
MeraranakTHka.

Hepeménnsie mpobieMbl aCTpOHOMUHU.

http://school-
collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpe3enTanuu mno
TeMaM

Pa3nes 6.0OBOBIIAIOIIEE IOBTOPEHUE




6.1

Oo6ob61maroiee 4 010
MIOBTOPEHHE

Ponpb pusmku u actpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHIECKOH,
COLMALHON M 3THYECKOH cepax
JIESATEeILHOCTU YEJIOBEKA, POJIb U MECTO
(hM3UKH 1 aCTPOHOMHH B COBPEMEHHOU
Hay4HOH KapTUHE MUPA, POIb
(usnueckoii Teopun B HopMUpOBaHUU
MPEICTaBICHUH O (PU3MUYECKON KapTHHE
MHpa, MECTO PU3NIECKON KaPTUHBI MUAPa
B 00IIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O
MIPHUpOIE.

http://school-

TEMaM

Pe3epBHoe Bpemsi(3uaca)

PesepBHOE Bpems 2 110

O0111ee KOJIMYECTBO YaCOB 68 |4 |7

Bce naboparopHbie paboThI OIICHOYHBIC

collection.edu.ru
https://infourok.ru
https://resh.edu.ru
IIpesenranuu no

IloypouHoe miiaHupoBaHue

Ne | Tema ypoka KommuectBo Hara Bunei, hopmbr
n/m 4acoB M3y4YeHUs KOHTPOJIA
KOHTpO | j1a00p
JBHBIE | aTOPH
paboThl | bIe
1 [TocTossHHBIE MArHUTBI U UX 1 Henens YcTHBIN O1Ipoc;
B3auMoeiicTBUE. MarHuTHOE 10JIE. CEHTsI0ps
Bexkrop MaruutHOM MHAYKUMK. JIMHUM
MarHuTHON MHIYKIIUHI
MarsuTHO€E 1noJje NPOBOJHUKA C 1 Henens YcTHBIN o1poc;
2 ToKOM. OnbIT Dpcresa. CeHTAOPS
B3anmoneicTeue npoBOAHUKOB C
TOKOM
3 JlabopaTtopHas padota Nel «3yueHue 1 2 Henens [TpakTuueckas
MAarHUTHOTO NOJIE KATYIIKH C TOKOM» CEHTSIOps pabota
JleficTBHE MarHUTHOTO ITOJISL HA 1 2 Henens [IpakTrueckas
MPOBOJHUK ¢ TOKOM. Cuita Ammepa. CEHTIOps pabora;
4 JlabopaTtopHas pabota Ne2
«HccnenoBanue nemcTBus
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM)»
JleicTBMe MarHUTHOTO IOJISI Ha 3 Henens [TucemenHbII
5 JBUKYIILYIOCS 3apsKEHHYIO YaCTHUILY. CEHTSIOps KOHTPOJIb;
Cuna Jlopennia. PaGoTa cuitbt
JlopeHua
DneKkTpoMarHuTHas HHAyKnus. [loTok 3 Henens YcTHBIN onpoc;
6 BEKTOpa MarHuTHOM uHAYKIMU. IC CEHTSIOps
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
uHaykuuu Papanes
JlabopaTtopHas padota Ne3 1 4 nenens [TpakTrueckas
7 «HccnenoBanue sBIEHUS CEHTAOPS pabora;
AJIEKTPOMArHUTHON WHIYKIIUH
8 NunykTuBHOCTD. SIBIIEHUE 4 nenens Y CTHBIN 01IpoC;




camounHaykiuu. 3J{C caMOMHAYKLINH.
OHeprust MarHUTHOTO MOJISI KaTYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

CEHTAOPS

TexHuueckue yCcTpoucTBa U UX 1 Hepens YcTHbIi onpoc;
IIPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI, OKTSIOpSA
9 AEKTPOMArHUTHI, FTEKTPOABUTATENb,
YCKOPUTEIIN JIEMEHTAaPHbBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
1 nenens [TucbmMeHHbIM
O6o6maromuii ypok «MarautHoe OKTAOpA KOHTPOIE,
10 CaMOCTOSITEIILH
noJie. DNEeKTPOMarHuTHasE MHAYKLUS) _
ast pabora,
KontposbHas paboTa mo teme 2 Henens KonTponbhas
11 «Mar"autHoe moiJe. OKTSIOpS pabora;
DNeKTPOMarHuTHAs WHIYKIIHS)
CB0OOOTHBIC MEXaHHUECKUE 2 "Henens YcTHBIM 01poc;
koseOanus. 'apmoHnyeckue OKTSIOps
12 KoJieOaHusl. Y paBHEHUE
TapMOHHYECKHUX KoJieOaHUil.
[IpeBpanienue 3Heprun
JlaboparopHas pabora Ned 3 Henens [IpakTnueckas
13 «HccnenoBanue 3aBUCUMOCTH OKTSIOpS pabora
neproja MajbIxX KoyebaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTH M MAacChI TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE 3Henens Y CTHBIN ONIPOC;
AJIEKTPOMarHuTHbIE KoieOaHus B OKTSIOpS
14 UJealbHOM KoJIeOaTeTbHOM KOHTYPE.
AHaNOTUst MEXJIy MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMH KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH 4 nenens YeTHBIN 01Ipoc;
15 COXPAHEHUS SHEPTUHU B UICAUTHHOM OKTAOPS
Kos1e0aTeabHOM KOHTYpe
[Ipeacrasnenue o 3aTyxaromux 4 nenens YcTHBIN o1poc;
KoseOaHusx. BelHyKIeHHBIE OKTSIOps
16 MexaHuuyeckue konebanus. Pezonanc.
BriHyX/1€HHBIE 3IEKTPOMArHUTHBIE
Kose0aHus
IlepemennbIn TOK. CHHYCOUJAIBHBIN 2 Henens YeTHBIN 01Ipoc;
IIEPEMEHHBIN TOK. MOIIHOCTH HOSIOpst
17 MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICUCTBYIOIIIEE 3HAYEHNE CUITBI TOKA U
HaIpsHKEHUS
Tpauchopmarop. IIpoussoacrso, 2 "Henens YcTHBII onpoc;
18 nepeaaya u norpedieHue HOSODS
JIEKTPUYECKON YJHEPTUU
VY CTpONCTBO U NPAKTUYECKOE 2Henens [IpakTuueckas
19 NMPUMEHEHNE DIIEKTPHIECKOTr0 3BOHKA, HOSIOps pabota
reHepaTopa epeMEHHOTr0 TOKa, IMHUI
aJeKTponepesay
20 DKOJIOrM4ecKre pUCKU IpU 3 Henensd YcTHBIN onpoc;
IIPOM3BOJICTBE DJIEKTPOIHEPTUH. HOSIOps




KynbTypa ncnosnb3oBanus
3JIEKTPOIHEPT UM B IOBCEAHEBHON
KU3HU

MexaHn4eckure BOJHBI, YCIOBUS 3 "Hepens YcTHbIi onpoc;
21 pacnpoctpanenus. [lepuoa. Ckopoctb HOSIOpst

pacnpocTpaHeHUs U JITMHA BOJIHBI.

ITonepeynble ¥ POI0JIbHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. ' pOoMKOCTh 4 nenens VYcTHbIi onpoc;

3ByKa. Beicora Tona. TemOp 3ByKka HOSIOpst

DIEeKTpOMarHUTHbIE BOJIHBI, UX 4 nenens VYeTHbI onpoc;
23 CBOWCTBA U cKOpocTh. [1Ikamna HOSOPS

AJIEKTPOMArHUTHBIX BOJIH

[IpuHUUIIBI PATHOCBA3U U 1 Henensa YcTHBIN 0onpoc;
24 TeneBuieHus. Pa3Burue cpeacTs nexkaopst

cBaA3u. Paguosiokanus
o5 KontponbHas padota «Konebanus u 1 Hepens KonTponbhas

BOJTHBD) JIeKaopst pabora;

[IpsmMonuHeitHOe pacpocTpaHeHne 2 Henens YcTHBIN ompoc;
26 CBeTa B OJHOPOJHOM cperie. JieKkaops

ToueuHslii HICTOUHUK cBeTa. JIyu

cBETa

OtpaxeHue cBera. 3aKOHbI 2 Henens YcTHBIN onpoc;
27 otpaxkeHus cBera. [loctpoeHue nexkaops

1300paKEeHUH B TUIOCKOM 3€pKaJie

[Ipenomnenue csera. [lonHoe 3 Henens YcTHBIN OIpoC;
8 BHYTpEeHHee oTpaxenue. IIpenensHbin JieKkaopst

yTOJI TOJIHOTO BHYTPEHHETO

OTpaKEHHUSI

JIaboparopHas pabota Ne5 3uenens [IpakTnueckas
29 «3mepeHne moka3aTes JeKaopst pabora;

MIPEJIOMJIICHUS CTEKIIA»

JIunsel. [loctpoenne nzobpaxeHuii B 4 nenens YcTHBIN o1poc;
30 nmuH3e. DopMyna TOHKOU JIMH3BI. nexaops

YBenuueHue JuH3bI

JIaboparopHas pabota Ne6 4 nenens [IpakTnueckas
31 «HccrnenoBanue CBOWCTB nexaopst pabora

M300paXeHUH B TUH3AX)

Hucnepcus cseta. CloKHBIN cOCTaB S Henens [IpakTrueckas
30 6enoro csera. LIer. JlaboparopHas nexa0pst pabota

pabora Ne7 «Habmronenue nucnepcuu

CBETa»
33 Wnrepdepennus creta. dudpaxmus 5 Henens YcTHBII onpoc;

cera. JludpakironHas pemerka nexaopst
34 IlonepeyHOCTh CBETOBBIX BOJIH. 2 Henend YcTHBIN ompoc;

[Tonsipuszanus ceera STHBapsI
35 Onrtuyeckue mpuOOPHI U YCTPOHCTBA U 2 Henend YcTHBIN ompoc;

yCJIOBUSI X 0€30IaCHOI0 NPUMEHEHUs STHBAPSI

I'paHuUIBl TPUMEHUMOCTH 3 Henensa YcTHBIN o1poc;
36 KnaccnquKOI:f MexaHuku. [locTynaTsl STHBapSI

CIEMAIbHOX TEOPUN

OTHOCHUTEJIbHOCTH
37 OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3 Henensa Y CTHBIN 01IpoC;




3ameUIeHHe BpEMEHU U COKpAILlEHUE STHBapst

JUTHBI

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON 4 nenens [TuceMenHbIN
38 yacTULbl. CBSA3b MAcChl C SHEPTUEU U SITHBaps KOHTPOJIb, TECT

UMITYJIbCOM. DHEPIHsl IOKOs

KontponbHas padota «OnrTuka. 4 nenens KonTponbhas
39 OcHOBBI CIELIMATIBHON Teopuun SIHBaps pabora;

OTHOCHUTEJILHOCTH
40 ®oronsl. opmyina [1nanka. Dueprus 1 Henensa YeTHBIN o1poc;

Y UMITYJIBC (JOTOHA dheBpans

OTKpBbITHE U HCCIIEI0BAHUE 1 Henensa YcTHBIN o1poc;
41 dbotoaddekra. OnbiTh A. T deBpans

CroneroBa

3akonbl portorddekra. YpaBHeHHE 2 Henens YcTHBIH ompoc;
42 Ounmrenna as porodddexra. ¢eBpais

«Kpacnas rpanuia» dhotodddexra

HaBnenne cBeta. OnbiTel 11. H. 2 Henens Y CTHBIN ONIPOC;
43 JlebeneBa. XUMHUECKOEIEUCTBUE deBpans

cBETa

TexHu4eckue ycTpoucTBa u 3 Henenst YceTHBIN o1poc;
44 MIPAaKTUYECKOE IPUMEHEHHUE: dbeBpais

(dhoTorIeMeHT, POTOTATUHK,

CONTHEYHas OaTapesi, CBETOIUO]T
45 Pemenue 3amau mo reme «1€MEHTHI 3 Hepens VY cTHBIN 0npoc;

KBAHTOBOM ONTHUKN deBpais

Mopenb aroma Tomcona. OnbIThI 4 Henens [TuceMenHbII
46 Pezepdopaa mo paccessHUIO 0-4aCTHII. deBpans KOHTPOJIb;

[InanerapHas Mozenp aToma
47 Mocrynas Bopa 4 genens YcTHBII onpoc;

¢beBpaiis

W3ny4yeHue u nornomeHue GoToHOB 1 Henens YcTHBIN o1poc;
48 IIpY NEPEXO0/i€ aTOMa C OJTHOTO YPOBHSI MapTa

OHEPIUM Ha Apyroi. Buasl criekTpos

BonHoBBIECBOMCTBA YacTUll. BoJHBI 1 nepens VY cTHBIN 0npoc;
49 ne bpowia. Kopnyckynsipao- mapTa

BOJTHOBOH nyasin3M. CIIOHTaHHOE U

BBIHYKJCHHOE U31yUCHHE

OTKpbITHE paTUOaKTUBHOCTU. OTBITHI 2 Henens YcTHBIH onpoc;
50 Pesepdopna no onpeneneHnio cocraa MapTa

PaZMOAaKTUBHOTO U3TyUYEHHS

CaorictBa anbda-, 6era-, raMma- 2 Henes YcTHbI# onpoc;
51 u3nydyeHus. Bausinue MapTa

PaZ0aKTUBHOCTH Ha )KHUBBIE

OpraHu3Mbl

OTKpbITHE IPOTOHA 1 HEUTPOHA. 3 Henens YcTHBII onpoc;
50 N3otombl. Anbda-pacma. MapTa

DNEeKTPOHHBIM U O3UTPOHHBINW OeTa-

pacnaj. ['aMma-uzinyyeHue

OHeprus CBA3U HYKJIOHOB B sIJIpe. 3 Henens YcTHBII onpoc;
53 SAnepusle peakuuu. AnepHbid Mapra

peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
HKOJIOTHYECKUE aCTIEKThI IIEPHOU




SHEPTeTUKHU

DyieMeHTapHbIe YacTUllbl. OTKPBITHE 4 nenens YcTHBI onpoc;
Mo3uTpoHa. MeTonbl HAOMIOACHUS U MapTa
pPErucTpaluy 3J€MEHTAPHBIX YACTHII.
54 Kpyrusbiit cron
«DyHIaMeHTalbHbIEB3aUMOICUCTBHUSL.
EnuncTBO DM3NYeCKOU KapTHHBI
MHpa»
Bun 3Bé3anoro neba. Co3pe3aus, 4 nenens VYcTHbIl onpoc;
55 SIPKUE 3BE3/bl, IJIAHETHI, UX BUAUMOE MapTa
nBrokenne. ConHeyHas cucreMa
56 Couuue. ConHeunass akTUBHOCTD. laenens YcTHbI onpoc;
Ncrounuk sHeprun CosiHIA U 3BE3]T anpess
3BE3b1, NX OCHOBHBIE laenens VYcTHbI onpoc;
XapaKTePUCTUKU. 3BE3IbIITIaBHOU arpes
57 MOCJIeI0BAaTEeNbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBosirony CoJHIIa U 3BE3]
Mieunbsin [1yte — Hama ['anaktuka. 2 Henens [IpakTryeckas
58 [Tonoxenue u amxenue ConaHia B anpens pabora;
l'anaktuke. ['amaktrku. YepHbie ABIPHI
B sIJIpax rajJjakTUK
Bcenennas. PazOeranue raiakTuk. 2 Henens Y CTHBIN ONIPOC;
59 Teopus bosbmoro B3peiBa. arnpens
PenukToBoOe u3nyyenue.
Meraranaktuka
60 Hepemennsie mpo6iieMbl aCTPOHOMUHT 3 nenens ¥ CTHbi onpoc;
anpes
61 KonTponbHas padota «2neMeHTbI 3 Henens KonTponbHas
ACTPOHOMUU U acTPOPUIUKI» anpes pabora,
O6o0maromuii ypok. Pons ¢pusuku u 4 nenens YcTHbIH onpoc;
aCTPOHOMHUU B SKOHOMHUYECKOH, anpes
62 TEXHOJIOTMYECKOH, COIMAIBHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
YeJloBeKa
O606maromuii ypok. Pois u Mmecto 4 Henens YcTHBIN ompoc;
63 (hbU3UKH U ACTPOHOMMUH B amnpens
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O6o0maromuii ypok. Pons 2 "Henens YcTHBIH onpoc;
64 ¢busnueckoit Teopun B GOpMUPOBAHUH Mas
MIpe/ICTaBICHUH 0 PU3NYecKon
KapTUHE MHpa
O6o0maromuii ypok. Mecto 3 Henens YcTHbI# onpoc;
65 (bu3nUecKoil KapTUHBI MUpPa B 00IIIEM Mas
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABJICHUN O IPUPOJIE
66 PesepBHbIil ypok. MarautHoe noie. 3 Henens YcTHBII onpoc;
DNEeKTpOMarHuTHasi MHAYKIIHS Mas
PesepBHblIitl ypok. OnTika. OCHOBBI 4 nenenst Y CTHBIN 01IpoC;
67 CHeIaaIbHON TEOpUHU Mast

OTHOCHUTCIBHOCTHU




Pezepusiii ypok. KBanroBas ¢usuka. 4 nenensa YeTHBIN 01Ipoc;
68 DneMEeHThI aCTPOHOMHUH U Mast
acTpo(U3HUKH
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Y4eOHO MeTOAMUYECKOE 0OecieueHre 00pPa30BaTEIbLHOI0 MPoLecca
Oo0s3aTe/IbHbIE yUeOHbIe MATEPUAJIBI VISl YYeHUKA

VYuebnuk I'.A.Mskumes, b.b.byxoBuer, B.M. Uapyrun «®u3nka» KiacCUUECKUN
Kkypc. 11 kimace» — Mocksa, [Ipocsenienne, 2020 r..

MeTOIll/I‘leCKI/Ie MaTepHAJIbI JJIsl YYUTEIA

1)®uzuka. 11 knacc. YueOHuk (0a30Bbii ypoBeHb). Msikuies I'.5., ByxoBiieB
b.b.,YapyruaB.M. M. IIpocsenienue. 2020

2) CaypoB FO.A. ®uzuka 11 knacc.Iloypounsie pazpadotku. [Ipocsemenune. 2017
3) [NapdentbeBa H.A. Coopauk 3amau o gusuke. 10-11 xnaccel. [locobue ms
yuyanmxcs o01eo0pa3oBaTenbHbIX YUpekaeHuid. ba3oBblil 1 pouiIbHBIN ypOBHU
[Tpoceewmenue. 2017

4). ®usuka. CamocTosTeNbHbIE U KOHTPOJbHBIE padoThl. 11 kiace. E.C.EproTkuH,
C.I'.EprotkuHa: yuebHO€e nmocobdue Jij1st o01ieo0pa3oBaTeIbHbIX OpraHu3aluii:
0a30BbI U yriyOsieHHBIN ypoBHHU .-M. : [IpocBemenue, 2018

5.®u3uka. Tetpanp s naboparopubsix padot H.A IlapdentbeBa. — MockBa
«IIpocsenienne» 2019

Hudposbie 00pa3zoBaTeTbHbIE PECYPChI H PECYPCHI C€TH HHTEPHET

1. http://school-collection.edu.ru/ - Emunas xomiekiius o0pa3oBaTeIbHbIX
pecypcoB

2. http://ege.edu.ru — nopTan uaopmarmonHoU moaepkku EI'D.
3.http://experiment.edu.ru - OTkpbITHI# KOUTEK: DH3KKa
4.http://www.fizmatklass.ru - BupryanbHsiii GoHII €CTEeCTBEHHO-HAYYHBIX U
Hay4HO-TeXHHUYECKUX 3D PexToB « I PexTuBHas PU3NKa»

5.http://www effects.ru - TI'azera «®usuka» M3garensckoro goma «IlepBoe
CEHTSOPS»

6.http://ens.tpu.ru - 3anumarenpHas Gu3rka B BOIpocax v OTBETax: caiT B.
Enbknna

7.http://teach-shzz.narod.ru - MadopmaiimoHHbie TEXHOIOTHH B
npenogaBannu Guzuku: cat .. Gununmosoit

8.http://ifilip.narod.ru - MudopmannoHHbie TEXHOJOTHH HA YPOKaX (BHU3UKH.
WHTepakTHBHAS aHUMAIIHS

9.http://nrc.edu.ru/est - JTaboparopus 00yueHus GU3NKH U aCTPOHOMUHN



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1587873129673000

HNCMO PAO

10.http://www.phys.spbu.ru/library - Mup ¢usuku: 1eMOHCTpauu
(U3NIECKUX IKCIIEPHUMEHTOB

11.http://edu.ioffe.ru/edu - OOyuatomrue TecTsl Mo pusuke: cait B.U.
Perensmana

12.http://www. decoder.ru - IToptan ecTecTBeHHBIX HayK: Pu3nka
13.http://www. afportal.ru - IIpoekt «Bcs dpusrkay

14.http://www fizika.asvu.ru - Pemenus 3agad u3 yaeOHHKOB 11O (hU3HKE
15.http://teachmen.csu.ru - ®u3uka B aHUMAaLHIX

16.p://physics.nad.ru - ®u3uka B mpe3eHTAIUAX
17.http://gannalv.narod.ru/fiz - ®usuka Bokpyr Hac
18.http://nuclphys.sinp.msu.ru- Oaumnuans! mo ¢usnke Beepoccuiickas
OJIMMITHAA IKOJBHUKOB 10 (DHU3HKE

MaTepHaJbHO - TEXHHYECKOE oDecreueHne 00pa3oBaTeIbHOT0 Mmpolecca

YuebHoe 000pyn0oBaHMe

[Tap ¢ kompLHOM.

Becol yueOHbIC

Hab6op rups

HaGop Ten paBHOI MacChI.

HaGop ten paBHOro 0o0beMa

KoMriekT 0710KOB 1I€MOHCTPAIMOHHBIX
JunamomeTp n1abopaTOpHBIi

HaGop npyxuH pa3inyHON KECTKOCTH
Poruar nuneiika

HabGop Ten nmo kamopumerpuun

Hab6op 3axxumoB

CrakaH OTJIMBHOU

CrakaH OTJIMBHOM I€MOHCTPAIIMOHHBIN
KanopumMerp ¢ MEpHbIM CTaKaHOM
JlaGoparopnsiit Habop «HccnenoBanne aTMOChHEPHOTO JaBIICHHS
MaHoMeTp OTKPBITBIA 1EMOHCTPALIMOHHBIN
Coobmiaroiyecst CoCybl

Benepko Apxumena

Cocyn s B3BEUIMBAHUS BO3IyXa
bapomeTtp - anepouz

HaGop rpy3oB

N3mepurenpHble TMHENKU

[[ITatuB mabopaToOpHbIi

Haknonnast miaockocTh(10cKa)

IInauer

Hab6op mpobupok

CnuprtoBka

Konba xonnueckas



Hacoc BakyymMHBIN € 3JIEKTPOITPUBOIOM
[Tap ITackamns

brnox moaBuXHEBIM

brnox HenmoABMKHBIN

bapomeTtp

TepmoMeTp CIMpPTOBOM

Boponka

CToNuK Mo bEMHBIN

OO0opynoBanue Ui IPOBeAeHUS JJA00PATOPHBIX padoT, 1eMOHCTPALHIA

No HanmMenoBanue o60py1oBaHus

/11

1. Karymika 200 ButkoB

2. Karymika 400 ButkoB

3. OcBeTHTENb ONITUYECKUI

4., HaGop mo reomeTpuieckoil onTuke

5. Habop cobuparonux a3

0. DKpaH AJisl ONTUYECKOTO U300pasKeHUs

7. HaGop aganTepoB /711 yCTAHOBKH ONTHYECKUX
3JIEMEHTOB

8. Ha6op nonsipusatopos ¢ aepkatensiMu

11. [ITatuB yHUBEpCATbHBIN (U3MUECKUI

12. Hacoc BakyyMHBII ¢ TapeIKON U KOJIAKOM

13. KoMIuiekT 115 u3ydeHus BpaaTeaIbHOTO |

K071€0aTeIbHOr0 IBMKEHUS

14. Habop xaMepTOHOB Ha PE30HUPYIOIIUX SITUKAX C
MOJIOTOYKOM

15 Banna BonmHOBast

16. [TpoeKImoHHBIN SKpaH [J11 BOJIHOBOM BaHHBI

17. Ha6op nemoHcTpanmonnsiii «BoHOBast ONTHKAY




18. HaGop nmpoBo1oB 0ebIx 8 1T

19. DIEKTPOMETP € MIPUHAJICKHOCTSIMH

20. Marmuna snekrpodopHast

21. HaGop npoBo10B 6eibix 8 1T

22. DIEKTPOMETP ¢ MIPUHAJICKHOCTSIMH

23. MaiuuHna snekrpodopHast

24. 3BOHOK 3JICKTPUYECKUI JEMOHCTPALIMOHHBIN

25. KoMIIeKT MoI0CcoBBIX ¥ JyrooOpa3HbIX MarHUTOB (2
MIOJIOCOBBIX U 2 TYTOBBIX )

26. Karymika Tomcona

27. KonneHcarop pa3aBmxHOM

28. KOMIUIEKT KaTyIIeK APOCcCeTbHBIX

29. [TpubGop a1 1EMOHCTpAIMHU BPAILICHUS paMKHU B

MAargsuTHOM II0JIC

30.

KoMIuiekT mo BOJITHOBOM ONTHKE




JIMCT BHeCEHUS U3MEHEeHUM
B KAJIEHIapPHO- TeMATUYeCKHIl IIaH
1o busuke
(Yka3aThb yuyeOHBIN MIpeaMeT)
B 11 xnacce
yuntenb: CvmupHoa H.M.,

Hara Ob6ocHoBanne | JJokyMeHTHI [Toanuce

BHECEHUS | BHECECHUS HOATBEPXKIAIOLINE | JINLA,

U3MEHEHUS | U3MECHECHHUS BHECEHHE BHECILIETO
U3MEHEHUs U3MEHEHUs

Ilonnuce




