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Paoouan npozpamma

Ha3zBanue npeamera: ®uzuka
YpoBens oopazoanusa: COO
Kmace: 11
KoJnuecTBO YacoB B Heaeo(B rox): 2; B rog- 684
Cpok peaausanumn: 1rox
Yueonsltii roa: 2022-2023 yu.rox
D.N.,0, negarora, moAroTOBMBINEro mporpamMmy: Maciuii C.B.

2022 r

IHosicHUTEJLHASA 3aIIHCKA

PabGouass mporpamMma  CONEWCTBYET  COXPaHEHUIO  €IMHOrO  00pa30BaTEIbLHOTO
IPOCTPAHCTBA, HE CKOBBbIBas TBOPYECKOW WHUIIMATHUBBI YUYMTENs, IMPEIOCTaBISET IIMPOKHE
BO3MOXKHOCTH ISl peau3aliiy pa3IudHbIX [MOIX0/I0B K IOCTPOEHHUIO yueOHOTo Kypca.

dusmka Kak Hayka o HanOoJiee 00X 3aKOHAaX MPUPO/bI, BHICTYIAs B KauecTBe y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
Ona packpbplBaeT pojib HAyKd B OSKOHOMHYECKOM M KYyJbTYPHOM pa3BUTHH OOILECTBa,
croco6cTByeT (YOPMHUPOBAHHUIO COBPEMEHHOTO HAyYHOrO0 MHPOBO33peHHs. s pemieHus 3amay
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(GbopMUPOBAaHUS OCHOB HAYYHOTO MHUPOBO33PEHUS, PA3BUTHUSI WHTEIICKTYalbHBIX CIIOCOOHOCTEH
Y TI03HABaTENIbHBIX HHTEPECOB IIKOJIHHUKOB B MPOIECCE U3YUEHHS (PU3UKU OCHOBHOE BHUMAaHHE
ClenyeT yAeNsATh HEe Mepejaye CyMMbl TOTOBBIX 3HAHUM, a 3HAKOMCTBY C METOJIaMH HAyYHOTO
MO3HAHUS OKPYXKAIOUIET0 MHpa, IIOCTaHOBKE IMpolsieM, TpeOylIux OT  YyJalluxcs
CaMOCTOSITEJIbHON JIESITEIbHOCTHU 10 UX pazpemieHnio. O3HaKOMJIEHUE IIKOJILHUKOB C METOaMU
HAYYHOTO MMO3HAHUS MPEATNOIAraeTcsl MPOBOIUTE IPU U3YYEHUH BCEX pa3/esioB Kypca Gpu3uku, a
HE TOJBKO MPU U3YYSHUH CIIeUaIbHOTO pa3zena « Du3rKka U METOAbl HAYYHOTO MTO3HAHUS.

['ymanuTapHoe 3HaueHHE (PU3UKU KaK COCTABHOW YacTH OOIIEro 0Opa3oBaHUH COCTOUT B
TOM, YTO OHA BOOPYKAET IIKOJbHUKA HAYYHBIM MEMOOOM RO3ZHAHUA, TIO3BOJISIONIUM 0JIy4aTh
00BEKTHUBHBIE 3HAHUS 00 OKPYKAIOLIEM MHPE.

3HaHne (U3MYECKUX 3aKOHOB HEOOXOAMMO ISl W3yYeHUS XHMHH, OWOJIOTHH,
busndeckoit reorpadun, rexnosnoruu, ObX.

Kypc ¢usuku B ganHo# paboueii mporpamme cpeaHero (oJHoro) odmero oopa3oBaHuUs
CTPYKTYpUpYETCSI Ha OCHOBE (PHU3MYECKHMX TEOpUH: MeXaHHKa, MOJIeKyJsipHas (usuka,
JIEKTPOIMHAMUKA, DJIICKTPOMATrHUTHBIC KOJICOAHUS M BOJTHBI, KBAHTOBas (DU3HKA.

Oco0eHHOCThIO TpeMeTa «(pu3uka» B ydeOHOM MIaHe 00pa30oBaTeNbHOM MIKOJIbI
SIBIIIETCS. ¥ TOT (PaKT, YTO OBJIAJICHUE OCHOBHBIMH (DH3UYESCKHMH IMOHATHSAMH U 3aKOHAMHU Ha
0a30BOM ypOBHE CTaJI0 HEOOXOIUMBIM MPAKTUUECKH KAXKIOMY YEJIOBEKY B COBPEMEHHON KU3HU.

N3yuenne pu3MKU B cpeTHUX (MOJHBIX) 00Pa30BATEIbHBIX YUPeKISHUSIX HA 0230BOM

YPOBHE HANIPABJIEHO HA JOCTUKEHHeE CJIeTYIOIIUX LeJIeii:

o oceoenue 3Hanuil 0 QyHIAMEHTATBHBIX (PU3MYECKUX 3aKOHAX W MPHUHIMUIAX, JISKANUX B
OCHOBE COBPEMEHHON (U3NYECKOM KapTHHBI MHpa; HauMOOJee BaKHBIX OTKPBITUSAX B
obnactu (U3MKH, OKA3aBIIUX ONpEAeNsAoNlee BIUSHUE HAa pPa3BUTUE TEXHUKH U
TEXHOJIOTUH; METOAAaX HAYIHOTO MMO3HAHUS TIPUPO/IBI;

o o6nadeHue ymeHuAMuU TPOBOJIUTH HAOMIOJCHMS, IUJIAHUPOBAaTH U BBINOIHSATH
9KCIIEPUMEHTEHI, BBIJIBUTATh THIIOTE3bI H CTPOUTH MOJCIH, IPUMEHSITh ITOJTYYCHHBIC 3HAHUS
no ¢usmke a1 0OBSICHEHUS Pa3sHOOOpa3HbIX (U3MUYECKUX SBIIEHUN M CBOICTB BEIECTB;
MPAKTUYECKOTO  HWCIOJIb30BaHUS (DU3MYECKMX 3HAHWH; OIICHUBATH JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOU WH(OpPMAIINK;

o pazeumue NO3HABATEILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TIpollecce MPUOOPETeHUs] 3HAHUM U YMEHUM MO (PU3UKE C MCIOIH30BAHUEM PA3THYHBIX
HMCTOYHUKOB UH(GOPMAIIUU 1 COBPEMEHHBIX NH()OPMALIMOHHBIX TEXHOIOTU;

o éocnumanue  YOSKJICHHOCTM B  BO3MOXXHOCTH TIO3HAHHWS  3aKOHOB  MPUPOJIBI;
WCIIONB30BaHUS JOCTIKEHUM (DU3UKHU Ha OJaro pa3BUTHS YEJIOBEYECKOW ITMBUIIM3AIINM;
HEOOXOIMMOCTH COTPYAHMYECTBA B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS 3ajad,
YBOXHUTEIHLHOTO OTHOMICHUS K MHCHHWIO OIMOHCHTa TMPH OOCYXJICHHH MPOOIeM
€CTECTBEHHOHAYyYHOTO COJEpXaHHs; TOTOBHOCTH K MOPAJbHO-OTUYECKOW  OIICHKE
WCIIOJIb30BAHUS  HAYYHBIX JIOCTYIKCHHWM, 4YyBCTBA OTBETCTBEHHOCTH 3a  3allHUTy
OKpYKaroIen Cpebl;

o HCIOJIb30BAHHE MPUOOPETEHHBIX 3HAHUI U YMEHMH JUTS pelIeHHs TPAKTHICCKHUX 3a/1a4
MTOBCETHEBHOMN KU3HH, 00CCTICUCHHST O€30MaCHOCTH COOCTBEHHOMW YKU3HHM, PAIlMOHAIHHOTO
MIPUPOIONIONBE30BAHUS U OXPAHBI OKPYKAIOIIEH Cpebl.

PaGouass mporpamma mpegycmatpuBaeT (GOPMUPOBAHUE Y IIKOJIHLHUKOB OOIIEy4eOHBIX
yMeHHﬁ N HAaBBIKOB, YHUBCPCAJIBHBIX crI0co00B ACATCIIBHOCTH U KIIHOYEBBIX KOMHeTeHHI/II\/'I.
[Ipuoputeramu Ans IIKOJIBHOTO Kypca (M3MKKM Ha JTane cpeaHero (MOJHOro) oOIero
00pa3oBaHUs SBISIOTCS:

Ilo3nasamenvHas 0esmenbHOCMb.!

o UCIIOJIb30BaHUE Ui MTO3HAHUS OKPY’KaroIIero MHpa  pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAa0II0ICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIUPOBAHHUE;
o dopmupoBaHHe YMEHHH pa3nuyarh (HaKThl, TUIOTE3bl, MPUYUHBI, CIEICTBUS,

JI0OKa3aTelIbCTBa, 3aKOHBI, TEOPHH;



. OBIIQJICHUE  aJ€KBaTHBIMH  CIIOCOOAMH  DPEUICHHS  TEOPETUYECKHX |
JKCIIEPUMEHTANIBHBIX 33/1a4;

. nproOpeTeHne OnbiTa BBIABIKEHUS TUIIOTE3 [T OOBSICHEHUSI U3BECTHBIX (DAKTOB U
JKCIIEPUMEHTAIILHON IIPOBEPKU BBIIIBUTAEMBIX TUIIOTES.

Hnghopmayuonno-xoMmyHuKamusHas 0esameibHOCmy .

. BJIaJICHUE MOHOJIOTMYECKOH M Auanoruyeckod peubto. CrocoOHOCTh NOHUMAThH
TOUKY 3peHHs coOecelHuKa U MPHU3HABATh MIPABO HA MHOE MHEHHUE;
. UCMOJIb30BaHUE JJIl PELICHMs] II03HABaTENIbHBIX M KOMMYHUKAaTHBHBIX 3a7ay

Pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH.
Pegnexcusnas oesmenvrnocmo:

. BJIAJICHUE HABBIKAMM KOHTPOJIS M OLEHKM CBOEH JEATEIIBHOCTH, YMEHHEM
IIPEABUICTh BOZMOXKHBIEC PE3YJIbTAaThl CBOUX JCHCTBUM:
. opraHuzanus y4eOHOW JEATENIHOCTU: IIOCTAHOBKA II€JIM, IUIAHUPOBAHME,

orpeziesieHue ONTUMAIBHOIO COOTHOILEHUS 1IeJIU U CPEJICTB.
MecTto npeamera B yueOHOM ILIaHe
®OenepalibHbII Oa3UCHBIA YUeOHBIH MIIaH sl 00pa30BaTeNbHBIX yupexaeHui Poccuiickoit
®denepan OTBOAUT 4 4Yaca B HEACNIO I 00S3aTeIbHOTO M3y4dyeHUs (PU3UKU Ha 0a30BOM
YPOBHE CTYIEHU CcpefHero (mojaHoro) obmero oopasoanus. B Tom uncne B X u Xl kimaccax no
2 y4eOHBIX Yaca B Helenmo. B jpaHHOU paboueii mporpamme Ha u3ydeHnue ¢usuku B 11 kiacce
OTBOJUTCS 2 4aca B He/IeNo, u3 pacuéra 34 yueOHble Heienu — 68 yacoB B rojI.

TPEBOBAHMUSA K YPOBHIO
HHOATOTOBKH BbBIITYCKHUKOB

OOs3aTenbHble  pe3yiabTaThl H3ydeHHUs Kypca «®usuka» TMpUBEIEHbl B pasjeie
«TpeboBanuss K ypPOBHIO MOJATOTOBKU BBITYCKHHUKOBY», KOTOPBIM IOJHOCTHIO COOTBETCTBYET
cTannapTy. TpeOoBaHMsI HalpaBl€Hbl Ha pealnu3alMi0 JEATEeIbHOCTHOTO W JMYHOCTHO
OPUEHTUPOBAHHOIO IOJIXOJO0B; OCBOEHHE YYalIUMHCS HWHTEIJIEKTYyaJbHOM M IPAKTHYECKON
NeSITeIbHOCTH; OBJIQJICHUE 3HAHUSMHU M YMEHUSMHU, HEOOXOJUMBIMU B IOBCEJHEBHOW >KU3HH,
MO3BOJISIIOIIMMHA  OPUEHTHUPOBATHCSI B  OKPY)KAIOLEM MHUpPE, 3HAUUMBIMHM JUJISI COXpaHEHUs
OKpYKaroIlen cpelibl U COOCTBEHHOTO 370POBbSI.

PyOpuka «3HaTh/MOHMMATh» BKJIIOYAET TPeOOBaHHUA K y4eOHOMY MaTepuaity, KOTOpPBII
YCBaMBAETCSI U BOCHPOU3BOAMUTCS YydYalIUMHUCS. BBIMYCKHUKM JOKHBI TOHUMAaTh CMBICI
U3y4aeMbIX (PU3NYECKUX MOHATHH, PU3NYECKUX BEJIHMUUH U 3aKOHOB.

Py6puka «YwmeTh» BKIIOYaeT TpeOOBaHUsA, OCHOBAHHBIX Ha OOJ€e CIIOXKHBIX BHJIAX
NeSITeIbHOCTH, B TOM 4YHCIE TBOPYECKOM: OMUCHIBATh U OOBSCHATH (PU3MUECKUE SIBICHHUS U
CBOICTBa TeJ, OTAMYATh THUIIOTE3bl OT HAy4YHBIX TEOpPUHM, JeNaTh BbIBOJbI Ha OCHOBAHUU
SKCHEPUMEHTAIBbHBIX ~ JIAHHBIX, MPUBOJUTH MPUMEPHl  MPAKTHYECKOTO  HMCIOJIb30BAHUS
MOJIyYEHHBIX 3HAaHWUM, BOCIPUHUMATh M  CAMOCTOATEIBHO OLEHUBaTh HH(pOpPMALHUIO,
conepxamyrocs B CMU, NHTepHeTe, HAy4HO-TIOMYJISIPHBIX CTaThsIX.

B pyOpuke «Mcmonp3oBath MPUHOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTHUYECKOU
NeSITeIbHOCTH W TOBCEAHEBHOM JKM3HU» NpEICTaBICHBl TPEeOOBAaHUS, BBIXOJAAIINE 33 PaMKH
y4eOHOro Ipoliecca 1 HalleJICHHbIE Ha pelIeHne pa3HOOOpa3HbIX KU3HEHHBIX 3a/1au.

B pezynomame usyuenus gpuzuku na 6a3060M ypogHe yueHUK 00NIHCEH

3HATH/MIOHUMATDH

o CMBbICJI NMOHATHH: (u3nyeckoe sBIEHHE, TUIOTE3a, 3aKOH, TEOPHs, BEILECTBO,
B3aUMOJICIICTBHE, DJIEKTPOMAarHUTHOE TOJ€, BOJIHA, (OTOH, aTOM, aTroOMHOE SApo,
MOHM3UPYIOIINE U3JTyueHus, TIaHeTa, 3Be3/1a, rajakThuka, Beenennas;

o CMBICT (PU3MYECKHX BEJIHYHH: CKOPOCTb, YCKOPEHHUE, Macca, Cujaa, HMITYJbC,
paboTta, MexaHMuYecKas JHEprusi, BHYTPEHHSS SHeprus, aOCONIIOTHas TemIepaTypa, CpeaHsis



KMHETUYECKasi JHEPIHsl YaCTHI] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, JIEMEHTAPHBIN AIEKTPUYECKUN
3apsiz;

o CcMbICT pu3uuecKux 3aKOHO06 KIIACCUYECKON MEXaHUKU (BCEMUPHOIO TATOTEHUS,
COXPaHEHMsI SHEprMM, HMILYJIbCA), COXPAHEHUsS DJIEKTPUYECKOIo 3apsAja, TEpMOJMHAMMKH,
3IIEKTPOMArHUTHON MHAYKINH, poTodddeKTa;

o 6K1A0 POCCUTICKUX U 3apYDeIHCHBIX YUeHbIX, OKA3aBLIINX HaUOOJIbIlIee BIUSHUE HA
pa3BUTHE (PUUKHU;

yMeTh

o onuceleams U 00vACHAMb u3uYecKUue AGNEHUA U CEOUICMEa men: JIBUXKCHUE
HEOECHBIX TE€JI U MCKYCCTBEHHBIX CIIyTHMKOB 3€MIIM; CBOWCTBA ra3oB, HJIKOCTEH M TBEPIBIX
TEJ; AMEKTPOMArHUTHYIO MHIYKIHUIO, PACIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIy4E€HUE U MOIJIOIEHHE CBeTa aTOMOM; (poTor(dekT;

. omauuamp TUIOTE3bl OT HAYYHBIX TEOpUM; Oelamb 6b1600bl HA OCHOBE
IKCIIEPUMEHTAIBHBIX JAHHBIX; HPUGOOUMb RPUMEDPDI, NOKA3blealowue, Ymo: HAOIIONCHUS U
9KCHEPUMEHT SIBJIIFOTCSI OCHOBOM ISl BBIIBUXKEHUS TUIOTE3 U TEOPUH, MO3BOJISIIOT NPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOAOB; (U3NYECKas TEOpUs JaeT BO3MOXKHOCTb OOBACHSTH
U3BECTHBIC SIBJICHUSI IPUPO/Ibl M HAyYHbIE (PAKThI, IPE/ICKA3bIBATh €I11€ HEU3BECTHBIC sBJICHMS;

o npueooums npumepsvl NPAKMUYECKO20 UCHOIb306AHUA (PU3UYECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJMHAMUKHU U 3JEKTPOAMHAMHMKU B SHEPreTHKE; Pa3IMYHbIX BHUIOB
3JIEKTPOMArHUTHBIX M3JIy4YEHHUH JUIsl pa3BUTHUS PAJHO U TEIIEKOMMYHHMKAIUKA, KBAHTOBON (DU3UKU
B CO3/1aHUHU JIEPHOIN SHEPTETUKH, JTa3€POB;

o 60CHPUHUMAMb U HA OCHOGE RNOJIYUEHHBLIX 3HAHUI CAMOCHOAMENbHO
ouenueamp WHPOpPMaLUIO, coxaepkailytocs B coobumenuax CMMU, HutepHere, HaydHO-
HOIYJISIPHBIX CTaThsIX;

HCHOJIb30BATH IPHOOPeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOMH JeATeJIbHOCTH U
NOBCeIHEBHOM KU3HHU 1JIS:

o obOecrieueHrs O€30MaCHOCTH >KU3HENEATENIHHOCTH B MpOIEcCe HCIOIb30BaHUS
TPAHCIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONPUOOPOB, CpEenCTB paauo- u
TeJ'IeKOMMyHI/IKaIII/IOHHOI\/JI CBsI3H,

. OLICHKHM BIIMSIHUS Ha OpPraHU3M 4YeJIOBeKa M JPYrMe€ OpraHu3Mbl 3arps3HEHUs
OKpYKarollei Cpeibl;

. palMOHANIBHOTO MPUPOIONOJIB30BAHUS U 3ALUTHI OKPYXKAIOLEH CPeibl.

JI1st Bcex pa3zienoB NpU U3YYEHUU Kypca PU3UKHU CpeTHEN IIKOJIBI B pa3zen
«TpeboBaHMs K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB)

3HATH/IOHUMATD

° OCHOBHBIC TIOJIOXKECHUS H3y4aeMbIX (PU3MUYSCKUX TCOPHU M UX POJib B (DOPMHPOBAHUM HAYUHOTO
MHUPOBO33PEHUS;

° 6K/1A0 POCCUIICKUX U 3apPYOeldCHbIX YYeHblX, OKA3aBIINX HAWOOJNbBIIEE BIMSHHEC HA Pa3BUTHE
bu3uKy;
YMeTh

° HPUBOOUMDb HPUMEPHI ONBIM OB, UTIOCHPUPYIOUUX, YTO. HAOTIOACHUS W DKCICPUMEHT CIIyKaT

OCHOBOM IJId BBIABMIKCHHUSA THUIIOTE3 U IMOCTPOCHHSA HAYYHBIX TGOprI; OKCIICPUMEHT IIO3BOJIACT
IMPOBEPUTH HMCTHUHHOCTHL TCOPETUYECKUX BBIBOJOB, (1)I/I3I/I‘IGCKa$I TCOpUA Ha€T BO3MOXXHOCTbH
OOBSICHATH SIBJICHHUS MNpUPOAbI U HAYYHBIC (l)aKTLI; (I)I/I3I/I‘-ICCKa$I TCOpUs MO3BOJIACT MPEACKA3BIBATH
€€ HCHU3BCCTHBIC MABJICHHUA H HUX 0CO6€HHOCTI/I; npu 00BbsSCHEHHH TIPpUPOJHBIX SIBIICHHI
HCIIOJIB3YIOTCA q)mnqecm/le MOJACIIN, OOJHUH W TOT XK€ HpHpOJIHBIﬁ 00BEKT WJIM SIBJIEHHE MOXKHO
HCCJICA0BATL HA OCHOBC HMCIIOJIB30BAHUA PA3HBIX Moz[eneﬁ; 3aKOHBbI (I)I/I3I/IKI/I u (1)I/IBI/I‘IGCKI/I€ TCOpUHU
HUMCIOT CBOM OINPCACIICHHBIC I'PaHUIbI IPUMCHUMOCTHU;

o onucvleams Qynoamenmanvubvle OnbvIMbl, OKA3AGUIUE CYUICCMBECHHOE GNIUAHNUE HA PA3GUmMue
duzuku,



L RpUMEHAMb NOJIYUEHHbIE SHARUA onsa peuienusn ([)u3uqec1<ux 3a0all,'
L MMPEACTABIIATh PC3YyJIbTATHI I/I3M€peHI/Iﬁ C Y4C€TOM UX HOFPCMHOCTCﬁ;

o 60CHpUHUMAMb U HA OCHO8C HOAYYEHHBIX 3HAHUI CAMOCHOAMENIbHO OUEHUBAMDb
nHpOpMaIMio, comepxkamylocss B coobmeHusx CMMU, HaydHO-TIOMyISIPHBIX — CTaThsX;
UCnO1b306amMb HOBBIC MH(POPMAIIOHHBIC TEXHOJIOTUH JIJISl TIOUCKA, 00pPabOTKU U TPEIbSIBICHUS
uHpOpMAIUH 10 PU3NKE B KOMITBIOTEPHBIX 0a3axX JaHHBIX U ceTsx (cetu MHTepHeTa);

HCIO0Jb30BATHL MNPUOOpETeHHbIE 3HAHMA M YMEHHUSI B MPAKTHYECKOH JeATeJIbHOCTH H
NOBCEIHEBHOM JKU3HH IS

° oOecrieueHUs1 OC30MAaCHOCTH IKU3HEACIATCIHLHOCTH B TPOIECCE HCIIOIB30BAHUS TPAHCIIOPTHBIX
CPEJICTB, OBITOBBIX JIEKTPOIPHUOOPOB, CPEACTB PAANO- U TENIEKOMMYHUKAIIMOHHOMN CBSI3U;

° aHajgn3a W OLEHKH BIUSHUSA HA OpPraHW3M 4YEJIOBEKa M JPYrHe OPTraHu3MBbl 3arps3HEHUS
OKpYKarollen Cpelibl;

L palrOHAJIBHOI'O0 MPUPOAOIIOJIb30BaHUs U 3alIIUTHL 0pr>1<a}0mel?1 CpCabl;

o ompeiesIeHHs] COOCTBEHHOM MO3UIMK 110 OTHOLICHHUIO K 9KOJIOTHYECKUM IpolieMaM U OBEACHUIO
B IPUPOIHOMU cpene.

Conep:xxanue Kypca
11 xnacc

DJIeKTPOANHAMMKA
MarnutHoe moJjie ToKa. /leticmeue MACHUMHO2O MO HA OBUNCYUUEC 3APANCEHHbLE
yacmuyvl. SIBIEHUE DIIGKTPOMArHUTHOW WHAYKIHMH. B3auMOCBS3b AIEKTPUYECKOTO H
MarHUTHOTO ToJieii. CBOOOIHBIC AJICKTPOMArHUTHBIC KOJICOaHUs. DICKTPOMArHUTHOE TIOJIE.
DONeKTpOMarHuTHbIE  BOJIHBI.  BonmHOBBIe  cBoWcTBa  cBera. PasnuyHble  BHIIBI
AJIEKTPOMArHUTHBIX M3TyUYEeHUN U UX MPAKTUYECKUE TTPUMEHEHUS.
Hemoncmpayuu
MarauTHoe B3aUMOJICHICTBUE TOKOB.
OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.
MarnuTHas 3anvch 3ByKa.
3aBucuMocTs D/]C MHAYKIIMHM OT CKOPOCTU U3MEHEHUSI MATHUTHOI'O MTOTOKA.
CBOOOIHBIE ANEKTPOMArHUTHbIE KOJIeOaHusI.
Ocuumnnorpamma NepeMeHHOro Toka.
I'eneparop nepemMeHHOT0 TOKA.
W3nydyenue u npruemM 31€KTPOMarHUTHBIX BOJIH.
OTpakeHue U MPETOMIICHHE dJIEKTPOMArHUTHBIX BOJIH.
Jlabopamopuvie pabomuot

1. HaOmroneHue neiicTBUSI MAarHUTHOI'O TOKA HA TOK.

2. V3yueHue sIBICHUS NEKTPOMArHUTHOW UHTYKIIHH.

3. Ompenenenne yCKOPEHHsI CBOOOTHOTO MMAICHUS TIPU TTOMOIIM MasTHHAKA.

Onruka. jieMeHThI ClelHAJTbHON TeOPUU OTHOCUTEIbHOCTH.
3aKoHBI pacnipocTpaHeHus cBeTa. IHTepdepeHius cBeTa.
Hudpaxus csera. [longpuzanus ceera.
[IpsimonrHENHOE pacpOCTPAaHEHHE, OTPAKEHHUE U IIPEIIOMIICHUE CBETA.
Onrtuueckue nmpubopsl. Judpakmuonnas pemérka. [Ipuanmn otHocuTenbHOCTH. [TocTynaTe
Teopur oTHOCUTENbHOCTU. OcHOBHBIE ciiencTBUS CTO. PensTUBUCTCKUIN 3aKOH CIIOKEHUS
CKOpOCTEW. 3aBUCUMOCTh SHEPTUH TeJIa OT CKOPOCTU €ro ABMKEHUS. PenaTuBucTckas
nuHaMmuka. [IpuHnun cootBeTcTBUA. CBA3b MEXAY MAacCOM U SHEPTUEH.

Hemoncmpayuu
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WnTepdepenmus ceera.
Hudpakmus crera.
[TosydyeHue cuekTpa ¢ HOMOIIbIO IPU3MBI.
[Tomryuenue criekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.
[Tonspusanus ceera.
[IpssMonnHEITHOE pacpOoCTpaHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA.
OnTuueckue npudops
Jlabopamopnusie pabomot
4. V3mepeHue nmokasaresi PeIoMIICHUs CTEKJIA.
5. OmpezneneHue ONTUYECKON CUIIBI M (JOKYCHOTO PACCTOSIHUS COOMPAIOIIeH JTMH3BL.
6. HM3mepeHue NITUHBI CBETOBOM BOJIHEI.

KBanroBas ¢pusuka

Tunomesa Ilnanxa o keanmax. ®orodddexr. ®otoH. [unomesa de bpoiinia o 601HOBLIX
ceoticmeax yacmuy. KopnyckyiapHo-601H080U OYaANUZM.

[1nanerapnas monens atroma. KBanToBble nocrynarsl bopa. Jlazepsr.

Crpoenne atomHOro siapa. Snepubie cuibl. JlepekT Macchl W SHEprus CBS3U sjpa.
Snepnas sHepreTuka. BiusHHe HOHM3UpYIOLIEH paaualMyd Ha >KUBbIE OpraHu3Mbl. /[o3a
usnyyeHusl. 3aKOH paouoaxkmueHo2o pacnaod. OnemenmapHvle yacmuysl. PyHOAMeHMAaIbHbIE
83AUMOOCUCMBUSL.

Jemoncmpayuu
dotorpdexr.
JInHelyaTele CIIEKTPHI U3ITy4YECHHUS.
Jlazep.
CueTynKk HOHMU3UPYIOIIUX YACTHUII.

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHHE

Paznen, rema KomnuectBo | KonmmuectBo KomnuecTBo
4acoB 71a00paTOPHBIX KOHTPOJIBHBIX
pabot pabor
11 xnacc
DJIEKTPOANHAMUKA 26 3 2
Ontuka. DJjeMeHThl crenuajbHoil | 18 3 1

TCOPUH OTHOCUTECJIBHOCTH.

KBanToBas ¢pusuka 24 0 2

Bcero 68 6 5




Kanennapno-remarnyeckoe mianupoBanue 1o ¢usuke B 11 xmacce
(2 9 B Henmemto, Bcero 66 u; yueOHuku: 1. Mskumes, byxosies — 11 ).

Ne Tema ypoka [ara Jomarinee
2 MIPOBECHUS 3aJlaHue
3
T [Inan daxkr
S 8
/-
DJIeKTPOAUHAMUKA 26 4
1 | MarautHoe nione. JleicTBue 1 §.13 EID cTpl0.
MarHUTHOT'O T0JIS1 Ha IPOBOJHUK C §.2,3 EI'D ctplé.
TOKOM .
2 JleficTBME MarHUTHOTO TTIOJIS Ha 1 §.3.4,3EID
JBUKYIIMICS 3JIEKTPUUECKUI 3apsi. ctp23. §5, 3 s
Pewenne 3anau. cam
peur.,ctp26,A1,C2.
3 | MarHuTHBIC CBOMCTBA BEIICCTBA. 1 §.6,nral ctp 30
4 OTKpBITHE 3JIEKTPOMAarHUTHOU 1 §7, 3 EI'D ctp34.
WHAYKIMWA. MarHuTHBIN MOTOK.
5 | HampaBnenue uHAYKIIMOHHOTO TOKA. | 1 §8. 3 EI'D ctp 39.
[TpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
Pemenue 3anau
6 BuxpeBoe anekrpudeckoe noie. 1 §9,10, 3 st cam
O/1C nHAYKIMU B JBUKYLIUXCS pew cTp45
MIPOBOJTHUKAX
7 JlaGopatopHnas pabota Ne2 1 n§8-10.
«3yueHue siBIEeHUS
ANEKTPOMArHUTHOM WHIYKITHID)
8 CamouHyKIus. DHEprus 1 §11,12,3 nyis cam
MarHUTHOTO IOJIA pew ctp 52. IT rn2
cTpS2
9 Konrtponsnas padora Nel 1 [ost. I'm 1-2.
«MarHuTtHOE 1oJIE.
DNEeKTPOMArHUTHASI WHIYKIIHS)
10 Mexanndeckue KojieOaHus 1 §13,3 EI'D c1p 58,
["apmonnueckue KoneOaHus §14, moar. K JIP
Ne3,3 mis ET'D
cTp65
11 JlaGopaTtopnast pabota No3 1 §14-15, 3 nnst cam
«OnpeneneHue yCKOpeHHUsI pemwt cTp 68..
CBOOOJTHOTO TIAJICHUS TTPH TTOMOIITH
MasiTHUKa»
12 BBIHYX/I€HHBIE MEXaHUYECKHE 1 §16, m i3 cTp73
KosiebaHus. Pe3onanc
13 DJeKTpOMarHUTHbIE KOJIeOaHuUs 1 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 §19-20,3 niisg cam
peu cTp8S.




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3aJjaHNe
I
O
Q:é o | [lman ®dakT
E o
S &
-
15 | Ilepemennslii anekTpuueckuii Tok | 1 §21, 3 EI'O c1p 90.
16 | JleiicTByroriee 3HaYyeHUE CHIIBI TOKa | 1 §22,3 EI'D ctp 95.
U HANPSDKEHUS
17 DIIEKTPUYECKHUI PE30HAHC. 1 §23-25.
ABTOKOJICOAHUS
18 | Tpanchopmarop [IpousBoacteou | 1 §26. §27, moar
HCIIOJIb30BAHUE JJIEKTPOSHEPTUU noksanel crp 115.
19 Pemenue 3amau 1 28, i 3,43 ctp
115
20 KonTponbrast padota No2 1 [TorT 1 3-4.
«MexaHu4eckue u
AJIEKTPOMArHUTHBIE KOJICOAHMS»
21 Mexanudeckue BoHbI [iinHa 1 §29-30
BOJIHBI. Y PaBHEHHE MEXaHUYECKOU
BOJIHBL. BOJIHBI B cpene
22 3BYKOBBIE BOJIHBI. 3BYK. 1 §31,32
23 | Uarepdepennnus, mudpakius u 1 §33-34.
NOJISIPU3AIIS MEXaHUYECKHUX BOJIH.
24 DJIEKTPOMArHUTHBIEC BOJIHBI 1 §35-36,10K1a/1BI
IInoTHOCTBH MOTOKA
HJIEKTPOMArHUTHOTO M3JTyYSHHUSI
25 Pamuocssize Monynsus u 1 §37-39, nmoknaapl.
nerextupoBanue. IIpocrenmmii
paauoONpUEMHUK.
26 IIpumeneHnne pagnoBoOIH 1 §40-43,3 cTp 169
OnTuka. JjleMeHTHI clienuaabHol | 18 u
TEOPUH OTHOCHTEJbHOCTH.
27 | CBeToBbIC BOJIHBL. 3aKOH OTpakeHus | 1 §44-46.3 ctp 178
CBETa
28 | 3axoHn mpenomieHus csera. [lomaoe | 1 §47-48,pemry ET'D
OTpaXKCHHE cTp186
29 JlaGopatopHnast pabota Ned 1 §49 3 ctp 189
«M3mepeHue nokasarens
IPEJTOMIICHUS CTEKIIa»
30 | Jlunza. [Tocrpoenue nzobpaxenui, | 1 §50, pemry EI'D
JTABAEMBIX JIMH3aMU. cTpl96
31| ®dopmyna nun3bl. Pemenue 3agau. | 1 §51-52, 3 ctp201
32 JlaboparopHuas pabota Ne5 1 [TorT §44-52

«OrnpeneneHue ONTHYSCKON CHITBI U
(hOKYCHOTO PaCCTOSTHHS
coOuparomien THH3bDY




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3ajaHNe
I
O
Q:é o | [lman ®dakT
1
-
33 | Hucnepcus cera Uarepdepenmms | 1 §53-55
ceera. [Ipumenenue
UHTEPEPEHITHH.
34 Hudpakmaus ceera 1 §55-56.
35 JudpakuonHas pemeéTka 1 §58,59, 3 ctp224
36 JlaGopaTopnas pabota Ne6 1 [ToBT §55-59
«3MepeHne JUIMHBI CBETOBOM
BOJIHBD)
37 [Tonsipu3zanus ceera 1 §60
38 Buibl 251eKTpOMarHuTHBIX 1 §66-67
n3nydeHuil. CriekTpaabHble
anmapatbl CHeKTpsl U
CIIEKTPAJIbHBIN aHAJIN3
39 WNudpakpacuoe u 1 §68, moaroTOBKA K
yIbTpaduoIeTOBOE U3TYUCHHUS. K/p.
Pentrenosckue nyuu. [lkamna
AIEKTPOMArHUTHBIX H3ITYYCHHH.
40 | KonTponpHas pabota Ne3 «Ontuka» | 1 [osT §44-60,66-
68
41 [TpyHIIMIT OTHOCUTETBHOCTH. 1 §61-62,pemry EI'D
ITocTynatel Teopun cTp225.
OTHOCHUTEIIEHOCTH
42 Ocnosnble crneactsus CTO. 1 §63
PensTuBHCTCKHI 3aKOH CIOKEHUS
CKOpPOCTEH.
43 3aBUCUMOCTb YHEPTHH Tea OT 1 §64
CKOPOCTH €ro JIBH)KEHUS.
PenstuBucTCcKas TuHAMUKA.
ITpuHIIMT COOTBETCTBHUSI.
44 | Cas3b MeXIy Maccoil u sHeprueit. | 1 §65,3 ctp 245
KBanToBas ¢usuka 224
45 | KsantoBas ¢pusuka. Doroapdexr |1 §69
Teopus pororddexra. 3-it 3aKoH
dotorddekra.
46 | IIpumenenue potordpdexra. PotoH. | 1 §70-71
47 Pemenue 3amad no reopuun 1 IToBT §69-71,
borodddexra JIOKJIQ IbI.
48 JlaBnenue cBeta XUMHUECKOE 1 §72-73,3-un

neiictue ceera. Pororpadus..

cTp227, NOKIAMdbI.




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3a/laHue
I
O
Q:é o | [lman ®dakT
S 8
-
49 KonTponbnas padora Ne4 «CTO 1 IMoT 1 10
1 hoTodpdexr» cTp278.
50 [1nanerapHast MoJieb aToMa. 1 §74, noxnaambl
51 KsanToBsie moctynarsl bopa 1 §75,10Kn1abI
52 Jlazepsl 1 §76-77, 3-un
cTp297
53 [IpoToHHO-HENTPOHHAS MO/IETH 1 §78-79
saapa.
S nepHble CUbI.
54 | Hedekt macc. DHeprus cBsizu aapa. | 1 §80-81,3-uu cTp
309
55 PanroakTHBHOCTB 1 §82-83
56 | 3akoH pagumoakTHBHOrO pacmagau | 1 §84-85,3-un
€ro CTaTUCTUYECKOE UCTOJKOBAHUE cTp322
57 MeTtoabsl HAOIIOAEHUS U 1 §86
PETHUCTPAIMH JIEMEHTAPHBIX YaCTHII
58 | Dwneprernueckuil BbIXOA AnepHbIX | 1 §87, pemry EI'D
peakuuii ctp33159
59 | Nlenenue ypana. KanenbHast mogens | 1 §88-89, pemry EI'D
sanpa. SInepHsiid peakTop ctp336,339,
JTOKJIaJTBI
60 TepMosiiepHBbIi CUHTES. 1 §90-91,3-un cTp
343, nokiaabl
61 SlnepHast sHEpreTHKa. ATOMHAs 1 §92-93,
WHYCTPHSL. JTOKJIaJTBI
62 | Bnusnue nonnsupyromieit paauanuu | 1 §94,moBT 71 12
Ha )KUBBIC OPTAHU3MBI. cTp352, noKIaap!
63 DneMEHTapHbIE YaCTULIBI. 1 §95-96
OyHIaMEHTAIbHBIE
B3aMMO/ICHCTBUSI.
64 | Jlentonsl. Anponsl. KBapkn. 1 §97-98
65 | KonrponbHas pabota Ne5 «Puszuka | 1 [TosT §80-98
aTOMHOTO SiIpay
66 ®du3nKa U METOJBI HAYYHOTO 1 3aKJII04YEHUE CTP
TTO3HAHMS 408-412
67 O6o00611eHne MaTepuaa 1
68 [ToBTOpEHME 1
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IIporpammHo-MeTOANYECKOE O0ecTiedeHne

COOopHHK HOPMATHBHBIX JOKYMEHTOB. Pu3uka. denepaabHblii KOMIIOHEHT
rocyJIapcTBeHHOTO cTanaaprta. deaepanbHplii OazucHbii wiad. CocraButenu: J./1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

[Iporpammel 115t 0011€00pa3oBaTeNbHBIX yupekaenuii: ®usuka. AcrpoHomus. 7-11 k.
Cocr. 10. U. luk, B. A. KopoBuH. — 2-¢ u3n., uctp. — M. : JIpoda, 2001.

Mskumes I'.4., byxosues b.b., Corckuit H.H. ®uzuka. 11 kiacc. YueOnuk mist
o01eodpaszoBatenbHbIX opranu3anuii: M.; IIpocsemienue, 2016

PeimkeBuy A.I1. Coopuuk 3ama4 o ¢usuke 10 11 kmaccsl : M.; Ipoda, 2016

Co6opnuk 3anad no ¢usuke 10-11 kmaccw: Coct. Crenanosa ['H. 9-e m3xa. - M.;
ITpoceemenue, 2003

Mamncypos A.H., MancypoB H.A. ®usnka — 10-11: J[ns mikon ¢ ryMaHUTapHBIM
npodunem odyuyenus: Kuura qst yaurens. — M.; [Ipocsemenue, 2000

Msikumes I'.5., Cunsiko A.3. ®usuka: Ontuka. KBantoBas ¢usuka.l1 k. yaeOHUK
JUTst yrau3ydenus ousuku: 3-e u3g. — M.; [poda, 1998

Msxkumes 4., CunsaxoB A.3., CnoboackoB b.A. ®uzuka: Dnexrpoaunamuka 10-11 ki.:
VY4eOHuk 11 yria.u3ydenus pusuku: 3-e usa. — M.; [Ipoda, 1998

Msikuies I'. 5., CunsikoB A.3. ®usuka: Konebanus u BosHbL. 11 k1. YueOHUK 1i1s
yra.u3yueHus pusuku: 3-e uza. — M.; poda, 2001
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