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Pa0ouas nporpamma
no ¢pusuke B 11 k1acce k yueOHuxky Msxumes I'.51

(ba3oBblii ypoBeHb)

IMosicHuTeIbHAS 3aMUCKA

Martepuainsl ans paboueil mporpaMMbl COCTaBIIEHbI HA OCHOBE:

e (enepabHOTO KOMIIOHEHTA rOCYAAPCTBEHHOTO CTaHAapTa OOIIET0 00pa30BaHuUs,

® [IPUMEPHOI mporpaMMbl 10 (PHU3MKE OCHOBHOTO 00miero oopazoBanus (cocraButenu: 0.
. luk, B. A. KopoBun)

e (QenepanbHOTO MepevHs yueOHUKOB, PEKOMEHJAOBaHHBIX MUHHCTEPCTBOM 00pa3oBaHUs
Poccuiickoit ®Denepanu K HUCIONB30BaHWIO B 00pa3oBaTebHOM Tpolecce B
obmieo0pazoBarenbHbIX yupexaeHusx Ha 2020-2021 yueOHsiii rof,

e C ydyeroM TpeOOBaHMIl K OCHAIIEHHIO OOPa30BATEIHLHOrO MpOIlecca B COOTBETCTBUH C
COJIep’)KaHWEM HAINOJHEHUS Yy4YeOHBIX MPEAMETOB KOMIIOHEHTa TOCYAapCTBEHHOIO
cTaHjapTa o01ero oopa3zoBaHus,

e aBTopckoil mporpamMmbl «®du3uka, 10 — 11y, aBT. I'. SI. Mskumies.

PabGouass mporpamMma  COAEWCTBYET  COXPAaHEHHIO  €IWHOTO  00pa30BaTEIHLHOTO
IIPOCTPAHCTBA, HE CKOBBIBAS TBOPUYECKON HWHUIMATUBBI YYMUTENS, MPENOCTABISAET LIMPOKUE
BO3MOXKHOCTH JIJISl pean3aliy pa3IuvHbIX MOIX0I0B K TIOCTPOSHUIO yU4eOHOIo Kypca.

®du3rka Kak Hayka 0 HarboJiee OOIIMX 3aKOHAX TPUPOJIBI, BRICTYIIAS B KAYECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
OHa packpblBaeT pojib HAayKM B SKOHOMHYECKOM U KYyJbTYpPHOM pa3BUTHM OOILECTBA,
croco6cTByeT (HOPMHUPOBAHHUIO COBPEMEHHOTO HAyYHOTO MHUpPOBO33peHus. [l pemieHus 3aaad
(opMHUpPOBaHNS OCHOB HAYYHOI'O MUPOBO33PEHUS, Pa3BUTHUS MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN
Y TI03HAaBaTeNbHBIX HHTEPECOB IIKOJIHHUKOB B MPOIECCE U3YUEHHS (PU3HKU OCHOBHOE BHUMAaHUE
ClIelyeT yAENATh HE Mepeaaye CyMMBbI TOTOBBIX 3HAHMM, a 3HAKOMCTBY C METOJAMU HAay4YHOTO
MO3HAHUS OKPYXKAIOUIETO MHpa, IOCTaHOBKE MpolieM, TpeOylIIux OT  YyJalluxcs
CaMOCTOSITENIbHOM JeSTENbHOCTH MO UX pa3pemieHno. O3HaKOMIIEHHE IKOJIbHUKOB C METO/IaMU
HAY4YHOTO IO3HAHU MpeIoaraeTcs NpoBOANUTh IPU U3YYECHUH BCEX pa3lesioB Kypca GpHU3uKy, a
HE TOJIBKO MPHU U3YYEHHUH CTIelUaIbHOro pazzena «Pu3rKa 1 METObl HAyYHOI'O TO3HAHUS.

['ymanuTapHOe 3HaYeHHE (PU3MKHM KaK COCTaBHOW yacTu o0I1ero oOpa3oBaHUU COCTOUT B
TOM, YTO OHA BOOPYXAeT MIKOJbHUKA HAYYHbBIM MEMOOOM NO3ZHAHUA, TIO3BOJISIONINM M10TY4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

3HaHue (U3MYECKUX 3aKOHOB HEOOXOIMMO IS M3YYCHHs] XHUMHH, OWOJIOTHH,
¢usuueckoii reorpadun, rexnonoruu, ObX.

Kypc ¢usuku B mannoit paboueit mporpaMmme cpeaHero (MmojaHoro) oo1mero oopa3soBaHus
CTPYKTYpUpYETCSI Ha OCHOBE (DU3MYECKUX TEOpHUil: MeXaHHKa, MOJIeKylsiapHas ¢usuka,
ANEKTPOAMHAMUKA, FIEKTPOMAarHuTHbIE KOJeOaHusl M BOJIHBI, KBAHTOBas (PU3HKa.

Ocob6eHHOCTBIO TpeaMeTa «(u3KKa» B yueOHOM I1aHe 00pa30BaTeIbHOM HIKOJIBI
SIBIISIETCS ¥ TOT (DAaKT, 9TO OBJIQJICHNE OCHOBHBIMH (PM3WYECKUMHU OHATUSIMH U 3aKOHAMHU Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAMMBIM MTPAKTUYECKH KaXKAOMY YEJIOBEKY B COBPEMEHHON KU3HH.

HN3yuyenue pu3ukH B cpeHUX (IMOJHBIX) 00pa30BaTeIbHbIX YUPEKICHUAX HA 0230BOM
YPOBHE HANIPABJICHO HA JOCTHKEHHE CJIeYIOIIUX eJIei:

o oceoenue 3nanuii 0 GyHIaMEHTAIbHBIX (PU3MYECKUX 3aKOHAX W MPUHLMUIAX, JIeXKAlUX B
OCHOBE COBPEMEHHOM (U3NYECKOM KapTHHBI MHpa; HamOojee BaKHBIX OTKPBITUSAX B
obmact (U3MKM, OKA3aBUIMX ONpeAessiollee BIUSHUE HAa pa3BUTHE TEXHUKH MU
TEXHOJIOTUH; METOAAaX HAYYHOI'O MMO3HAHUS IPUPO/IBL;

o ognadenue ymMeHuAMuU TIPOBOJUTH  HAONIOJCHHUS, IUJJAHUPOBATH U BBINOJIHATH
HKCHEPUMEHTBI, BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHSATh NOTy4YEeHHbIE 3HAHUS
no ¢usmuke a1 0OBSICHEHUS Pa3sHOOOpa3HbIX (U3MYECKUX SBIIEHUH M CBOMICTB BEIIECTB;
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MPAKTUYCCKOro  HCIIOJb30BaAHUA (bHBI/I‘IeCKI/IX 3HaHI/II>'I; OLCHUBATL JOCTOBCPHOCTH
€CTeCTBEHHOHAYyYHOU MH(pOpPMAaLINK;

o Ppazeumue NO3HABATEILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
B Ipoliecce NMPUOOPETeHUs 3HAHUM U yMEHUHU MO (U3HKE C UCHOJIb30BAaHUEM PAa3TMYHBIX
MCTOYHHUKOB MH(POPMALIUN U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

o éocnumanue  yYOCXKJCHHOCTH B  BO3MOXHOCTH [IO3HAHUS  3aKOHOB  IPUPOJIBL
UCIOJIb30BAaHUS JTOCTIKEHUN (PU3MKKM Ha Onaro pa3BUTHS UYEIOBEYECKON HUBUIN3AIUY;
HEOOXOAMMOCTH COTPYAHHMYECTBA B TMPOIECCE COBMECTHOTO BBINMOJHEHUS 33734,
YBOKUTEJIHLHOTO OTHOLICHHMS] K MHEHHMIO OIIMOHEHTa TMpH OOCYXACHUH MpodiieM
€CTECTBEHHOHAYYHOT'O  COJIEP)KaHMS; TOTOBHOCTHM K MOPAJIbHO-3TUYECKOM  OIEHKE
UCIOJIb30BaHUS HAyYHBIX JOCTHIKEHHMM, 4YyBCTBAa OTBETCTBEHHOCTH 3a  3allIUTy
OKpY>Karollen Cpeibl;

o HCI0JIb30BAHME NMPHOOPETEHHBIX 3HAHUM U YMeHM Ui pelieHus MPaKTUYeCKUX 3a7a4
MTOBCETHEBHOM KM3HU, oOecrieyeHns: 6€30MacHOCTH COOCTBEHHOM JKMU3HU, PAllMOHAIBHOTO
MIPUPOJIONIOJIL30BAHUS U OXPAHbI OKPYKAIOIIEH CpeIbl.

Pabouass mporpamma mpegycMatpuBaeT (GOPMUPOBAHHE Y INKOJIHLHUKOB OOIICYydeOHBIX
YMEHUH W HaBBIKOB, YHHMBEPCAJIbHBIX CIIOCOOOB NESATEIBHOCTH W KIIFOYEBBIX KOMIICTCHIIUH.
[IpuopureramMn JUIs IIKOJBHOTO Kypca (HU3MKKM Ha d3Tame cpeaHero (MOJIHOTro) oO0Iero
00pa30BaHUs SIBJISIOTCS:

To3nasamenvHas 0esmenbHOCMb.!

. HCIIOJIb30BAaHUE JUIs MIO3HAHUS OKpY>Karolero MHpa Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOICHNE, H3MEPEHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHHE;
. GbopMUPOBaHWE YMCHHH paznu4arh (AKThl, TUIIOTE3bI, MPUYUHBI, CJICICTBUSA,
JI0KA3aTeJIbCTBA, 3AKOHBI, TEOPHH;

. OBJIQJICHUE aJICKBaTHBIMHU cnocobamMu  pelieHHsT  TEOPETHUYECKUX u
JKCIIEpUMEHTABHBIX 3a/]a4;

. puoOpeTEeHNE OMbITA BHIIBUKECHUSI TUIIOTE3 /1JIs1 OOBSICHEHUS U3BECTHBIX (haKTOB U

JKCIIEPUMEHTAIILHON IIPOBEPKU BBIIBUTAEMBIX TUIIOTES.
Hngpopmayuonno-kommynukamusHas 0esmeabHoCmy .

. BJIa/ICHHE MOHOJIOTUYECKOW M Juajorudeckoi peubto. CrocoOHOCTh MOHMMATH
TOUKY 3peHHs coOecelHuKa U MPU3HABATh MPAaBO HA MHOE MHEHHUE;
. UCIIOJIb30BAaHUE JUIsl PEIleHUs IO03HABATEIbHBIX W KOMMYHUKATHUBHBIX 3aj]ad

pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH.
Pegnexcusnas oesmenvnocmo:

° BJIAICHUC HABBIKAMU KOHTPOJIA W OLCHKHU CcBOEH ACATCIIBHOCTH, YMCHHCEM
NpeaABUACTb BO3BMOXKHBIC PE3YJILTATBI CBOUX ﬂeﬁCTBHﬁZ
L4 opraHuzanus y‘IC6HOI71 ACATCIIBHOCTH: IMOCTaHOBKAa 1€MW, [IJIAHUPOBAHUC,

orpeziesieHue ONTUMAIbHOIO COOTHOILIEHUS 1I€JIU U CPEJICTB.
MecTto npeamera B y4eOHOM ILIaHe
®enepasibHbI Oa3uCHBIA y4eOHBIN MI1aH JUIsl 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoi
denepau OTBOJUT 4 yaca B HENENIO IS 00s3aTeIbHOrO M3y4deHus (u3Mku Ha 0a30BOM
YpOBHE CTYMEHH cpeaHero (MmoxHoro) odmiero oopazosanus. B Tom uncie B8 X u X knaccax mo
2 yuyeOHBIX Yaca B Heenmo. B maHHOM paOoueil mporpamme Ha usydenue gusuku B 11 kiacce
OTBOJUTCS 2 Yaca B HeJlelto, U3 pacuéra 33 yueOHbIe Heienn — 66 4acoB B TOJI.

TPEBOBAHMHA K YPOBHIO
HOAI'OTOBKH BbIITYCKHHUKOB

OO0s3aTebHbIE PE3YyIbTAaThl H3YUCHUSA KYypCa «Du3uKa» NONpUBCACHBI B  pPa3aciic
((Tpe6OBaHI/I$I K YPOBHIO IIOJATOTOBKH BBIITYCKHHKOB), KOTOpBIﬁ IMOJIHOCTBIO COOTBETCTBYCT



cranfgapty. TpeOoBaHMs HampaBlIeHbl HA peaTU3alUI0 JEATEIBHOCTHOIO M JIMYHOCTHO
OPHUEHTHPOBAHHOI'O TOJIXOJIOB; OCBOCHHME YYAIMMHUCS HWHTEJUIEKTYaJIbHOM M NPaKTUYECKON
JeSITeIbHOCTH;, OBJIAJICHUE 3HAHUSIMH M YMEHHUSMH, HEOOXOJUMBIMH B TOBCEIHEBHOW KHU3HH,
MO3BOJISIIOIIMMHA  OPUEHTHUPOBATHCSI B OKPYXKAlOLIEM MHUpPE, 3HAUMMBbIMHM [UJISl COXPaHEHUs
OKpY’Karomien cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/mOHUMATh» BKJIIOYAET TpeOOBaHUA K y4eOHOMY Marepuaity, KOTOpBII
YCBaMBAETCSI U BOCHPOU3BOAUTCA YydalIUMHUCS. BBITYCKHUKM JOJDKHBI IOHUMaTh CMBICI
M3y4aeMbIX (PU3NUECKUX MOHATUN, GPU3NYECKUX BETUUYMH U 3aKOHOB.

PyOpuka «YMeTh» BKIIOYAeT TpeOOBaHUS, OCHOBAHHBIX Ha OoJyiee CIOXKHBIX BHAAX
NESTENIbHOCTH, B TOM YHCIIE€ TBOPYECKOW: OMUCHIBATH U OOBSACHATH (PU3NYECKUE SIBICHUA U
CBOMCTBa TeJ, OTJAMYATh THUIIOTE3bl OT HAy4YHBIX TEOpPUH, JAENaTh BbIBOJbI Ha OCHOBAaHUU
SKCHEPUMEHTAIbHBIX ~ JIAHHBIX, [PUBOJUTH IPUMEPbl MPAKTUYECKOTO  HCIOJIb30BAHUS
NOJYYCHHBIX 3HAaHWW, BOCHPUHUMATh UM  CaMOCTOSTEIBHO OLIEHUBATh WH(OPMAIHIO,
coaepxairyrocs B CMU, utepHeTe, HAy4YHO-TIOMYJISIPHBIX CTaThAX.

B pyOpuke «cmonb3oBaTh NpUOOpPETEHHBIC 3HAHUS M YMEHHS B IPAKTHUYECKOU
NESTENIbHOCTH U TOBCEAHEBHOM >KM3HU» MPEACTABICHbI TPEOOBaHHWA, BBIXOSAIINE 33 pPaMKU
y4eOHOro Ipoliecca 1 HalleJIeHHbIE Ha PElICHHE Pa3HOOOPa3HbIX KU3HEHHBIX 3a/1au.

B pe3ynomame uzyuenusn gpuszuxku na 6azoeom yposene yueHuK 00.J14cen

3HATH/MIOHUMATDH

. CMBIC/] MOHATHI: (U3NYECKOe SBIICHUE, TMIOTEe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJJIEKTPOMAarHUTHOE II0Jie, BOJHA, (OTOH, aroM, AaTOMHOE SIpo,
MOHM3UPYIOIINE U3JIyueHus, IJIaHeTa, 3B€3/1a, rajlakTuka, BeenenHas;

. CMBICJT (PM3MYECKHUX BeJMYMH: CKOPOCTb, YCKOPEHHE, Macca, Cujia, HMIIYJbC,
paboTa, MexaHMuecKas 3HEpIusi, BHYTPEHHSS 3HEprus, aOCOJIIOTHAs TeMIepaTypa, CPEaHss
KMHETUYECKasi SHEPTUsl YaCTHUIl BEIIECTBA, KOJIMUECTBO TEIJIOTHI, JIIEMEHTAPHBIN JIEKTPUYECKUN
3apsiz;

. CMbIC (pu3uuecKux 3aKOH08 KIACCHUECKON MEeXaHUKH (BCEMUPHOTO TATOTCHHUS,
COXpAHEHUS SHEPruu, HUMIYJIbCa), COXPAHEHHS DIEKTPUYECKOrO 3apsna, TEPMOIWHAMUKH,
AIIEKTPOMArHUTHON MHAYKINH, poTodddexTa;

. 6KJ1A0 POCCUIICKUX U 3apPYDeHCHBIX YUeHbIX, OKA3aBIINX HaUOOIbIIee BIUSHUE Ha
pa3BUTHE QUUKU;

yMeTh

o onucvléams U 00BACHAMY PuU3uUeCKUe AGNCHUA U CEOUCMEA mesl: IBUKEHUE
HEOECHBIX TeT U UCKYCCTBEHHBIX CITyTHHMKOB 3€MJIM; CBOWMCTBA Ta30B, KUAKOCTEH U TBEPIBIX
TEN;, ANEKTPOMArHUTHYIO MHJIYKIUIO, PAaCIPOCTPAHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOWCTBA CBETA; U3JIyYE€HHUE U MOTJIOIIEHHE CBeTa aTOMOM; (poTor(hdeKT;

o omauuamp TUIOTE3bl OT HAYYHBIX TEOpUN; Oenamb 6b1600bl HA OCHOBE
SKCIIEPUMEHTAIIBHBIX JAHHBIX; HPUGOOUMb NPUMEPbL, NOKa3vleéaroujue, Yymo: HaONIOACHUS U
JKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JJISL BBIABM)KCHUS THUIIOTE3 U TEOPHH, MO3BOJSAIOT NIPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOAOB; (U3NYECKas TEOpUs JaeT BO3MOXKHOCTb OOBSCHSTH
W3BECTHBIC SIBICHUS MIPUPOJIBI U HAyYHBIE (DAKThI, MPEJCKA3BIBATH €1lle HEM3BECTHBIC SBICHUS;

. npueoOums npUMeEpsvl NPAKMUYECKO20 UCHOIb306AHUA (PUUUECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJWHAMUKH U 3JEKTPOJUHAMHUKU B SHEPreTHKE; Pa3IWYHBIX BHJIOB
ANEKTPOMArHUTHBIX U3IIYUYEHUH TSl pa3BUTHS PAIMO U TEIEKOMMYHHKAIINI, KBAHTOBOU (PU3UKU
B CO3/IaHUHU JIEPHOIN SHEPTETUKH, JTa3€POB;

o 60CHPDUHUMAMb U HA OCHO6€ NOJYYEHHHIX 3HAHUN CAMOCHOAMENbHO
ouenueamp wvHpOpMaIMIO, cojepxkamiytocs B coobmenusx CMMU, UWurepHere, HayuyHO-
MOMYJISIPHBIX CTATHIX;

HCNO0JIb30BATH NPHOOPETEHHbIEC 3HAHUSA U YMEHHUS B IPAKTHYECKOH 1eSITeJIbHOCTH U
MOBCEeITHEBHOM KU3HM JJI1:



L4 obecreueHusT 0OE30IMaCHOCTH KHUBHCACATCIBHOCTH B IIPOLCCCEC HCIOJIb30BaAHUA

TPAHCIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONpUOOpOB, CpEnCTB paauo- u
TEJIEKOMMYHUKALMOHHOW CBSI3U;

. OLICHKHM BIIMSHUS Ha OpPraHU3M 4YEJIOBEKa W JPYrue OPraHU3Mbl 3arps3HEHUs
OKpPY’Karolllel cpeasl;

. PalMOHAIIBHOTO TPUPOIOIIOIB30BAHUS U 3aILUTHI OKPYKAOIIEH CPEbL.

Jl71st Bcex paszienioB NpU M3YYEHUU Kypca PU3NKHU CpETHEN IIKOJIBI B pa3/e
«TpeboBaHMs K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB

3HATH/TIOHUMAThL

. OCHOBHBIC TIOJIOKEHHS M3YYaeMbIX (DU3UUECKUX TECOPHHA M WX POJIb B (DOPMHUPOBAHHH HAYYHOTO
MHPOBO33PCHHS;

. 6KNIA0 POCCUIICKUX U 3apPYDersCHBIX yueHbIX, OKA3aBIIUX HAUOOINbIICe BIHMSHUEC HAa Pa3BUTHE
bu3uKY;
yMeTh

. HPUBOOUMD NPUMEPBL ONBINOG, UILTIOCHPUPYIOWIUX, YTO: HAOIIOJACHUS U DKCIICPUMEHT CIYXKaT

OCHOBOM AJI1 BBIABMDKEHUS THIOTE3 M IOCTPOEHHUS HAYUYHBIX TEOPHIl; IKCIEPUMEHT IO3BOISAET
NPOBEPUTh HCTUHHOCTH TEOPETHYECKUX BBIBOAOB; (U3MYECKass TEOPHsS [HAaeT BO3MOXKHOCThb
OOBSICHATH SIBJICHHS TIPUPOJIBI M HAy4YHbIE (DAKTHI; (U3NUECKAsT TEOPHsI MO3BONSACT MPECKA3bIBATh
elle HEHM3BECTHBIC SBICHHA W WX OCOOCHHOCTH; TpPU OOBSICHEHHHM NPUPOAHBIX SIBICHHUN
UCTIONIB3YIOTCA (PU3NYECKUE MOAEIH; ONMH M TOT K€ IPUPONHBIA OOBEKT WM SIBICHHE MOXHO
UCCIIEIOBAaTh HAa OCHOBE MCIIOJB30BAaHUS PA3HBIX MOJIENeH; 3aKOHBI (U3UKU U (PU3NUECKUE TEOPHU
HMMEIOT CBOU OIPE/IEIICHHBIE I'PAHULIBI IPUMEHUMOCTH;

o onucvleams Qynoamenmanvubvle ONbIMbL, OKA3AGUIUE CYUIECHIBEHHOE GNIUAHUE HA PA3GUmMuUe
dusuku,

o HpUMEHAMb HOYYEeHHble 3HAHUS 01 PeuleHUs PUUUECKUX 3a0au;

. IIPEACTABIISATH PE3YJIBTATHI U3MEPEHUH C YUYETOM UX IOIPEIIHOCTEM;

o 60CHpUHUMAMb U HA OCHO8E HOAYYEHHBLIX 3HAHUH CAMOCHOAMENIbHO OUEHUBAMDb

uHQOpMaIMio, cojaepxkamlytocss B cooOmeHusx CMU, HaydyHO-OMyNSPHBIX — CTaThsIX;
UCnONb306amb HOBbIE MH(OPMAIIOHHBIE TEXHOJIOTUU AJISI TIOMCKA, 00pabOTKU M MpebsIBICHUSL
nH(pOpMAaIH 1o QU3NKe B KOMITBIOTEPHBIX 0a3ax MaHHBIX U ceTsx (cetu MHTepHeTa);

HCITOJIB30BATH npnoﬁpeTeHHue 3HAHUAA M YMCHHUHA B HpaKTH‘IECKOﬁ ACATCJIBHOCTH H
NOBCEAHEBHOM KM3HHU IS

L4 obOecrieueHrs OE30MACHOCTH JKUBHCACATCIBHOCTU B IPOLCCCC HCIOJb30BAHUA TPAHCIIOPTHBIX
CpeAcCTB, OBITOBBIX 3J'IeKTp0HpPI60pOB, CpeACTB paguo- U TGHGKOMMYHHK&HHOHHOﬁ CBs3U,

o aHamM3a W OLEHKM BIMSHUS Ha OpraHu3M 4YeJOBeKa M JApPYrHMe OpraHu3Mbl 3arpsi3HEHHs
OKpY>Karolei cpenpl;

o PanroOHAIBHOTO MPUPOIOIIONIB30BAHMS 1 3aLIUTHI OKPYXKAIOIEH Cpepl;

o ofpeJiesieHNsI COOCTBEHHOM IMO3UIMK 110 OTHOIICHHUIO K 9KOJIOTHYECKUM MpobiieMaM U TIOBEACHUIO

B IIPUPOJHOU cpene.

Conep:kanue Kypca
11 knacc

DJIeKTPOAMHAMMKA
MarnuTtHoe mosie ToKa. /leticmeue MAcHUMHO20 NOJNA HA OBUNCYUUECS 3APAANCEHHble
yacmuywl. SIBIEHWE DIEKTPOMATHUTHOW WHIYKIMUA. B3aWMOCBSI3b  DIIEKTPUUECKOTO |
MarHuTHOTO ToJjeil. CBOOOIHbIE AEKTPOMArHUTHBIE KoJeOaHus. DIEKTPOMArHUTHOE TIOJIE.



ONeKTpOMarHuTHble  BOJIHBL.  BoyiHOBBIE — cBoiicTBa  cBeta.  PasnuuHble  BUABI
3JIEKTPOMArHUTHBIX U3yYEHUN U UX MPAKTUYECKUE IPUMEHEHUS.
Hemoncmpayuu
MarnuTtHoe B3aUMOJEHCTBUE TOKOB.
OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.
MarnuTHas 3anuch 3ByKa.
3aBucumocts 3/1C MHAYKIIUN OT CKOPOCTH U3MEHEHUSI MATHUTHOTO ITOTOKA.
CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.
OcuusiorpaMma nepeMeHHOro ToKa.
['eneparop nepeMeHHOr0 TOKA.
Nznyyenue u nprem 3J1eKTPOMAarHUTHBIX BOJIH.
OTpaxeHue 1 NPeJoOMIICHHE 3JIEKTPOMAarHUTHBIX BOJIH.
Jlabopamopuvie pabomuol

1. HabGmionenue AeiicTBHSI MArHUTHOTO TOKA HA TOK.

2. Vzyuenue siBICHHS JIEKTPOMArHUTHON MHIYKIINH.

3. Omnpenenenue yCKOpeHHs! CBOOOIHOTO MaIeHUs IPU MOMOIIN MasTHUKA.

OnTtuka. JjeMeHThl ClIeNATbHOI TEOPUU OTHOCUTEIbHOCTH.
3aKoHbI pacpocTpaHeHus ceta. IHTeppepennus ceera.
Hudpaxius ceeta. [longpuzanus ceera.
[IpsiMonmHEHOE pacpoCTpaHEeHHEe, OTPAKEHUE U MIPEJIOMIICHUE CBETA.
OnTuueckue npudopsl. Judpakunonnas pemeérka. [Ipunmun otHocuTenbHOCTH. [TocTynatst
teopun oTHOcUTENbHOCTH. OcHOBHBIE ciiencTBUs CTO. PensTUBUCTCKUN 3aKOH CIIOKEHUS
CKOpOCTel. 3aBUCUMOCTb SHEPTUH TeJla OT CKOPOCTH €ro JABMXKEHUS. PenstuBucTckas
nuHaMmuka. [Ipunnmn cootBeTcTBUA. CBA3b MEXKIY MacCOM U YHEPTUEH.

Hemoncmpayuu
WnTepdepenmus cera.
Hudpaxkuus cera.
[Tony4yeHue criekTpa ¢ HTOMOIIBIO PU3MBI.
[Tonydenue cnekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PELIETKH.
[Monsipuzanus ceera.
[IpsimonuHeitHOE pacTipocTpaHeHe, OTPAKEHHE U MPEIIOMIICHHE CBETA.
Ontuueckue npuOOpsI
Jlabopamopmuwie pabomuol

4. W3MmepeHue moKa3aTens MpeJOMIICHHUs CTEKIa.

5. Omnpenenenre ONTUYECKOM CHIIBI U (POKYCHOTO PACCTOSIHUSI COOMPATOIICH JIMH3BI.

6. M3mepeHue JUIMHBI CBETOBOM BOJIHBI.

KBanToBas ¢usuka

T'unomesa Ilnanxka o keanmax. ®ororddexr. ®otoH. [unomesa de bpoiina o 601HOBbIX
ceoticmeax yacmuy. KopnyckyniapHo-80iH0801 OYanu3Mm.

[Inmanerapnas mogens aromMa. KBaHToBbI€ nocTynarsl bopa. Jlazepsr.

Crpoenne atoMHOro siapa. Snepusie cuibl. JlehekT macchl W PHEpPrust CBSI3U sjpa.
Snepnas sHepreTuka. BimsHME HWOHM3MpYIOLIEH paavaluyd Ha >KUBBIE OPraHU3MBbl. /{o3a
uznyuenus. 3aKoH paouoaKkmueHoz2o pacnadd. DnemeHmapHvle yacmuysl. DyHoamenmanbHule
83AUMOOeUCMBUSL.

Jemoncmpayuu
dotorpdexr.
JluneliuaTeie CIEKTPHI U3TYUYECHHUS.
Jlazep.
CueTynK HOHU3HUPYIOLIUX YACTHUII.



Y4yeOHO-TeMaTHYecKoe MJIAHNPOBAHNE

Paznen, tema KomuuectBo | KonmuuectBo KonuuectBo
qaCcoOB Ha60paTOpHBIX KOHTPOJIBHBIX
paboT paboT
11 knacc
DJIEKTPOAUHAMMKA 26 3 2
Ontuka. DJeMeHTHI cHenuajbHOM | 18 3 1
TEOPHUH OTHOCUTEJIbHOCTH.
KBantoBas ¢pusuka 22 0 2
Bcero 66 6 5




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

Ne Tema ypoka [ara Jomarinee
2 MIPOBECHUS 3aJlaHue
2
T [Inan daxkr
S 8
/-
DJIeKTPOAUHAMUKA 264
1 | MarautHoe nione. JleicTBue 1 §.13 EID cTpl0.
MarHUTHOTO MOJIsl Ha IPOBOJHUK C §.2,3 EI'D ctplé.
TOKOM .
2 JleficTBME MarHUTHOTO TTOJIS Ha 1 §.3,4,3EID
JIBUKYIIUICS AJIEKTPUYECKUN 3apsi/l. 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 c1p 39.
[TpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
Pemenue 3anau
6 BuxpeBoe anekrpudeckoe noie. 1 §9,10, 3 st cam
OJIC uHAYKIMH B ABUKYLIUXCS pemn ctp45
MIPOBOJIHUKAX
7 JlaGopatopHnas pabota Ne2 1 n§8-10.
«3yueHue siBIEeHUS
ANEKTPOMArHUTHOM MHIYKITHI)
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.
DNEeKTPOMarHUTHASE WHIYKIIHS)
10 Mexanndeckue KojieOaHus 1 §13,3 EI'D c1p 58,
["apmonnueckue KonedaHus §14, moar. K JIP
Ne3,3 mst EI'D
cTpbS
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
Konebanus. Pezonanc
13 DJeKTpOMarHUTHbIE KOJIeOaHUs 1 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 §19-20,3 niisg cam
peur cTp8S.




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3ajaHNe
I
O
Q:é o | [lman ®dakT
E o
S &
-
15 | Ilepemennslii anekTpuueckuii Tok | 1 §21, 3 EI'O c1p 90.
16 | JleiicTByroriee 3HaYyeHUE CUIIbI 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 JIEKTPOIHEPIUU noksanel crp 115.
19 Pemrenue 3agau 1 28, mrn 3,43 ctp
115
20 KonTponbras padora 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.
HOJISIPU3AINS. MEXaHMYECKUX BOJIH.
24 DJIEKTPOMArHUTHBIEC BOJIHBI 1 §35-36,10K1a/1BI
IInoTHOCTBH MOTOKA
AJIEKTPOMArHUTHOTO U3JTy4eHUs
25 Pamuocssize Monynsus u 1 §37-39, nmoknaapl.
nerextuposanue. IIpocrenmuit
paauoONpUEMHUK.
26 IIpumeneHnne pagnoBoOIH 1 §40-43,3 cTp 169
OnTuka. Jj1eMeHTHI crienHaJbHOol | 18 u
TEOPUH OTHOCHTEJbHOCTH.
27 | CBeToBbIC BOJIHBL. 3aKOH OTpakeHus | 1 §44-46.3 ctp 178
CBETa
28 | 3axoHn mpenomienus csera. [lomnoe | 1 §47-48,pemry ET'D
OTPAKEHHUE cTpl186
29 JlaGopatopHnast pabota Ned 1 §49 3 ctp 189
«M3mepeHue nokasarens
IPEJTIOMIICHUS 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 TMH3bDY




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
«3MepeHune JUIMHBI CBETOBOU
BOJIHBD)
37 [Tonsipu3zanus ceera 1 §60
38 Buibl 251eKTpOMarHuTHBIX 1 §66-67
n3nyyeHuil. CiekTpajabHble
anmapatbl CHeKTpsl U
CIIEKTPAJIbHBIN aHAJIN3
39 WNudpakpacuoe u 1 §68, moaroTOBKA K
yIbTpaduoIeTOBOE U3TYUCHHUS. K/p.
Pentrenosckue nyuu. [lkana
AIEKTPOMArHUTHBIX H3ITYYCHHH.
40 | KonTponpHas pabota Ne3 «Ontuka» | 1 [osT §44-60,66-
68
41 [IprHIIMIT OTHOCUTEIBHOCTH. 1 §61-62,pemry EI'D
ITocTynatel Teopun cTp225.
OTHOCHUTEIIEHOCTH
42 Ocnosnble crneactsus CTO. 1 §63
PensTuBUCTCKHI 3aKOH CIIOKEHUS
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. ororpdexr |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, NOKIa]IbL.

10




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3a/laHue
I
O
Q:é o | [lman ®dakT
S 8
-
49 KonTponbnas padora Ne4 «CTO 1 [ToBT 111 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 IIpoToHHO-HENTPOHHAS MOJIETH 1 §78-79
sapa.
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
peakiui ctp33159
59 | Nlenenue ypana. Kanenbnas mogens | 1 §88-89, pemry EI'D
anpa. 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
B3aMMOJICHCTBUSI.
64 | Jlentonsl. Anponsl. KBapku. 1 §97-98
65 | KonrtponbHas pabota Ne5 «Puszuka | 1 [Tost §80-98
aTOMHOTO SiIpay
66 ®u3nKa U METOJBI HAYUYHOTO 1 3aKJII04YEHUE CTP

IIO3HAaHUA

408-412
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IIporpammHoO-MeTOAMYECKOE O0ecIieYeHue

COopHHK HOPMAaTHBHBIX JOKYMEeHTOB. ®u3nka. depepanbHblii KOMIIOHEHT
rocyJIapcTBeHHOTO cTanaaprta. deaepanbHbiii 6a3ucHbIi an. CocraButenu: D. /1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

[Iporpammel 115t 0011€00pa3oBaTeNbHBIX yupekaenuii: ®usuka. AcrpoHomus. 7-11 k.
Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u3n., uctp. — M. : JIpoda, 2001.

Mskumes I'.4., byxosues b.b., Corckuit H.H. ®u3uxka. 11 kinacc. YueOnuk mist
o01eodpaszoBatenbHbIX opranu3anuii: M.; IIpocsemienue, 2016

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

Co6opnuk 3anay mo ¢usuke 10-11 kmacceel: Coct. Crenanosa ['H. 9-e m3xa. - M.;
IIpocsemenue, 2003

Mamncypos A.H., MancypoB H.A. ®usnka — 10-11: J[ns mikon ¢ ryMaHUTapHBIM
npodunem o0yuenus: Knura ais yaurens. — M.; [Ipocsemenue, 2000

Msikumes I.5., Cunsiko A.3. ®usuka: Ontuka. KBanroBas ¢gusuka.ll ki.: yueOHUK
Ut yrau3ydenus pusuku: 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

Mskumes I'.51., CunasaxoB A.3. ®usuka: Konebanus u BonHbl. 11 ki1.: Y4eOHUK 115
yra.u3yudenus ¢pusuku: 3-e u3g. — M.; poda, 2001
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