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Pabouas nporpamma
no ¢pusuke B 11 k1acce k yueOHuky Msxumes I'.51

(ba3oBblii ypoBeHb)

IosicHUTEIbHAA 3aMUCKA

Martepuainsl as paboueil IporpaMMbl COCTaBIIEHbI HA OCHOBE:

e (eneparbHOTO KOMIIOHEHTA rOCYAAPCTBEHHOTO CTaHapTa O0IIero 00pa3oBaHus,

® [IPUMEPHOI mporpaMMbl 1o (PHU3MKE OCHOBHOTO 0o0miero oopazoBanus (cocraButenu: 0.
. luk, B. A. KopoBun)

e (QeneparbHOTO MepevHss yueOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00pa3oBaHUs
Poccuiickoit ®Denepanmi K HWCIOJIB30BAaHMIO B 00pa30BaTEIbHOM IIpoIlecCE B
o01m1eo0pa3oBaTeNbHBIX yupexaeHusx Ha 2022-2023 yueOHslii rof,

e C ydyeroM TpeOOBaHMIl K OCHAIIEHHIO OOPa30BATEIBLHOrO MpOIlecca B COOTBETCTBUH C
COJIEp’)KaHWEM HAIOJHEHUS Yy4eOHBIX MPEIMETOB KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHjapTa o01ero oopa3zoBaHus,

e amTopckoi mporpamMmbl «®Du3uka, 10 — 11y, aBT. I'. SI. Mskumies.

PabGouass mporpamMma  CONEWCTBYET  COXPAaHEHHIO  €IMHOTO  00pa30BATEIHLHOTO
IPOCTPAHCTBA, HE CKOBBIBas TBOPUYECKOW WHUIMATHUBBI YYHTENS, IMPEIOCTABISACT MIMPOKHE
BO3MOXKHOCTH JIJISl peain3alii pa3IuvHbIX MTOIX0/I0B K TOCTPOCHHUIO yUeOHOTo Kypca.

®du3nka Kak Hayka 0 HarboJiee OOIIMX 3aKOHAX TPUPOJIBI, BRICTYIIAS B KAUECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHI 00 OKpYXarolleM MHpE.
OnHa packpbelBaeT poJib HAYKH B OSKOHOMHYECKOM H KYyJIBTYpHOM pa3BHTHU OOILIECTBA,
croco6cTByeT (HOPMHUPOBAHHUIO COBPEMEHHOTO HAYyYHOTO0 MHPOBO33peHHs. J[s pemieHus 3amay
(opMHpOBaHUS OCHOB HAYyYHOTO MHUPOBO33PEHHUS, PA3BUTHS MHTEIUICKTYaJbHBIX CIIOCOOHOCTEH
U TI03HABaTeNbHBIX MHTEPECOB IIKOJIBHUKOB B Ipoliecce U3ydeHus (pU3MKH OCHOBHOE BHUMaHHE
CIIeZlyeT YAENSATh He Tepenavye CyMMbI TOTOBBIX 3HAHWH, a 3HAKOMCTBY C METOJaMH HAyYHOTO
MO3HAHUS  OKPYXKAIOLIEr0 MHUpPA, IIOCTAaHOBKE MpobOieM, TpeOyroIMUX OT  yyaliuxcs
CaMOCTOSITENTEHOW JIEITENTFHOCTH IO UX pa3penieHnto. O3HaKOMIIEHHE IKOJIBHUKOB C METOJaMU
HAYYHOTO TMO3HAHUS MPEANONIAraeTcs MPOBOAUTH MIPH U3YYEHUH BCEX pa3/esioB Kypca (pu3nkw, a
HE TOJILKO TP U3YYEHUH CIIEIHATFHOTO pa3nena «PU3nKa U METOIbI HAYYHOTO TIO3HAHUS.

['ymanuTapHOe 3HaUeHHE (PU3MKHM KaK COCTaBHOM yacTh 00IIero o0pa3oBaHUM COCTOUT B
TOM, YTO OHAa BOOPYXAET IIKOJIbHUKA HAYYHbBIM MEMOOOM NO3ZHAHUA, TIO3BOJISIOIUM 10JIy4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

3HaHue (U3UYECKUX 3aKOHOB HEOOXOIMMO IS M3YYCHHs] XHUMHH, OWOJIOTHH,
¢usuueckoii reorpadun, rexnonaoruu, ObX.

Kypc ¢usuxu B manHoit pabouei mporpamme cpeaHero (MoJHOTO) 00IIero oopa3oBaHus
CTPYKTYpUpYETCSI Ha OCHOBE (DU3MYECKHUX TEOpHUil: MeXaHHKa, MOJIeKylsapHas (usuka,
ANIEKTPOJMHAMHUKA, SJICKTPOMAarHUTHBIC KOJICOAHUS M BOJTHBI, KBAHTOBAs (pU3HKa.

OcobeHHOCThIO TTpeaMeTa «(hu3nka» B yueOHOM IIaHe 00pa30BaTeIbHOM HIKOJIBI
SIBIISIETCS ¥ TOT (DAKT, UTO OBJIAJICHNE OCHOBHBIMH (PU3NYECKUMH TIOHSATHSIMH U 3aKOHAMH Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAMMBIM MTPAKTUYECKH KaXKAOMY YEJIOBEKY B COBPEMEHHON KHU3HH.

HN3yuyenue pu3uky B cpeHUX (IMOJHBIX) 00Pa30BaTeJbHbBIX YUPEKICHUSAX HA 0230BOM
YPOBHE HANIPABJIEHO HA I0CTHKEHHe CJeAYIOLIUX 1eJeii:

o oceoenue 3nanuii 0 GyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHAaX M MPUHLMIAX, JIEKAIUX B
OCHOBE COBPEMEHHOHN (U3NYECKOM KapTHHBI MHpa; HamOojee BaKHBIX OTKPBITUSAX B
obOnacti (U3MKH, OKA3aBIIMX OMNpENENAIONIee BIUSHHE HA pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJIaX HAYYHOTO ITO3HAHUS TPHPOIBL;

o 06/1a0eHUe yMeHuAMU TIPOBOJIUTH HAOMIONCHWS, IUIAHUPOBATh H  BBITIOJHSATH
9KCIIEPUMEHTEHI, BBIIBUTATh TUIIOTE3bI H CTPOUTH MOJCIH, IPUMEHSITh TOJTY4YCHHbBIE 3HAHUS
o ¢usuke 1 0OBSICHEHHUS pa3HOOOPa3HBIX (YU3UYECKUX SIBJICHUN M CBOWCTB BEIIECTB;
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX 3HAHMI; OLIGHUBATh JJOCTOBEPHOCTD
€CTeCTBEHHOHAYyYHOU MH(pOpMaLINK;



o Ppazeumue NO3HABATEILHBIX MHTEPECOB, MHTEIUIEKTYabHBIX M TBOPUECKHUX CIOCOOHOCTEH
B Ipoliecce NMPUOOPETeHUs 3HAHUI M yMEHUN 1Mo (U3MKE C UCIOJIB30BAHUEM Pa3IHYHBIX
MCTOYHHUKOB MH(POPMALIMU U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;

o éocnumanue  YOCXKJCHHOCTH B  BO3MOXHOCTH IO3HAHUS  3aKOHOB  MPUPOJIBL
UCIIOJIb30BAaHUs JIOCTIKEHUN (PU3MKKM Ha OJaro pa3BUTHS UYEIOBEYECKOM HUBUIIM3ALINU;
HEOOXOJMMOCTH COTPYAHMYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHUS 3ajad,
YBOKHUTEJIHLHOTO OTHOILICHHS K MHEHHMIO OIIMOHEHTa MpU OOCYXKACHUU MpodiieM
€CTECTBEHHOHAYYHOT'O  COJIEP>KaHMS; TOTOBHOCTHM K MOPAJIbHO-3TUYECKOM  OIEHKE
UCIIOJIb30BAaHUS HAyYHBIX JOCTHIXKEHHWI, YyBCTBAa OTBETCTBEHHOCTH 3a  3alIUTY
OKpY>Karollen Cpeibl;

o HCII0JIb30BaHHME NMPHOOPEeTEHHBIX 3HAHUI U YMEHMi Ui pelieHus MPaKTHUYeCKUX 3a/1a4
MTOBCETHEBHOM KM3HU, oOecreyeHns: 6€30MacHOCTH COOCTBEHHOM JKHU3HM, PAllMOHAIBHOTO
MIPUPOJIOTNIOJIL30BAHUS U OXPAHbI OKPYXKAIOIIEH CpeIbl.

Pabouass mporpamma mpenycMatpuBaeT (OPMHUPOBAHHE Yy IIKOJHLHUKOB OOIICYYEOHBIX
YMEHHM ¥ HAaBBIKOB, YHHBEpPCAJIbHBIX CIOCOOOB MAEATEIHHOCTH M KIIOYEBBIX KOMIETECHIIUIL.
[IpuopureramMn JUIs IIKOJIBHOTO Kypca (HU3MKKM Ha J3Tame cpeaHero (MOJIHOTro) oOIero
00pa3oBaHUs SBISIOTCS:

lloznasamenvHas oesmenbHOCmb:

. HCIIOJIb30BAaHUE TS [I03HAHUS OKpY>Karolero MHpa Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOIOZCHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHE;
. GbopMUPOBaHHE YMCHHM paznuvarh (AKThI, TUIIOTE3bI, MPUYUHBI, CJICICTBUSA,
JI0KA3aTeJIbCTBA, 3aKOHBI, TEOPHH;

. OBJIQJICHUE aJICKBaTHBIMU cnocobamMu  pemieHuss — TEOPETHYECKUX U
AKCIEPUMEHTAIbHBIX 3a7a4;

. MpuoOpETEHNE OMBITA BBIIBIKEHUSI TUIIOTE3 JIJIs1 OOBSICHEHUS U3BECTHBIX (PaKTOB U

JKCIIEPUMEHTAIIBHOM IPOBEPKH BBIIBUTAEMBIX TUIIOTES.
Hngpopmayuonno-kommynukamusHas 0esmeabHoCmsy .

. BJIa/ICHHE MOHOJIOTMYECKOW M JuajJorudeckoi peubto. CrnocoOHOCTh MOHUMATH
TOYKY 3peHHs coOecelHuKa U MPHU3HABATh MPABO HA MHOE MHEHHUE;
. UCIIOJIb30BAHUE JUIsl PEIIEHUs IO03HABATEIbHBIX W KOMMYHUKATHUBHBIX 3aJ]ad

pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH.
Pegnexcusnas oesmenvnocmo:

° BJIAICHUC HABBIKAMU KOHTPOJIA W OLCHKU CBOEH ACATCIIBHOCTH, YMCHUCM
NpeaABUACTb BO3BMOXKHBIC PE3YJILTATBI CBOUX HeﬁCTBHﬁZ
L4 opraHuzanus yqe6H0171 ACATCIIBHOCTH: IMOCTAaHOBKA ILCIHU, [INIAHUPOBAHUC,

orpeziesieHue ONTUMAIbHOIO COOTHOILIEHUS 1I€JIU U CPE/ICTB.
MecTto npeamera B y4eOHOM IIaHe
®enepasibHbIN 6a3uCHBIA yueOHBIH TU1aH J1s1 00pa3oBaTeNIbHBIX yupexaeHui Poccuiickoit
@denepaui OTBOJUT 4 yaca B HEAENIO IS 00s3aTeIbHOrO HM3y4deHHs (U3MKH Ha 0a30BOM
YPOBHE CTYIEHU cpefHero (mojaHoro) obmero oopasosanus. B tom uncne B X u Xl kinaccax no
2 yuyeOHBIX Yaca B Heenmo. B maHHOM paOoueil nmporpamme Ha usydenue Gusuku B 11 kimacce
OTBOJUTCS 2 Yaca B HeJlelto, u3 pacuéra 33 yueOHbIe Hefenn — 66 4acoB B TOJI.

TPEBOBAHMHA K YPOBHIO
HOAI'OTOBKH BbIITYCKHHUKOB

OOs3aTenbHbIE  pe3yiabTaThl W3ydeHHs Kypca «®Dusuka» TMpUBENEHB B pasjele
«TpeboBaHuss K ypOBHIO MOJTOTOBKH BBIMTYCKHHUKOB)», KOTOPBIM IOJHOCTHIO COOTBETCTBYET
cTanmapTy. TpeOoBaHMSI HaNpaBICHBl HAa pEATM3ANHI0 JEATEIPHOCTHOTO M JMYHOCTHO
OPHUEHTHPOBAHHOI'O TIOJXOJIOB; OCBOCHHME YYAIMMUCS HWHTEJUIEKTYaJIbHOM M NPaKTUYECKOH



NESTEIIbHOCTH; OBIIAJICHUE 3HAHUSAMHU M YMEHUSMHU, HEOOXOJWMBIMH B TIOBCEIHEBHOU >KHM3HH,
MO3BOJIAIOIIMMU OPUEHTHPOBATHCS B OKPYXAIOUIEM MHUpPE, 3HAYUMBIMU JJII COXPAaHEHUs
OKpY’KalomIen cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/mOHUMATh» BKJIIOYAET TPeOOBaHUS K yueOHOMY Marepuaity, KOTOpbII
YCBaMBAETCsI U BOCHPOU3BOAUTCS YydalUMHUCS. BBITYCKHUKHM JODKHBI IOHUMAaTh CMBICI
U3y4aeMbIX (PU3NYECKUX MOHATUN, PU3NYECKUX BETMYHH U 3aKOHOB.

PyOpuka «YMeTb» BKIIOUAeT TpeOOBaHUS, OCHOBAHHBIX Ha OoJyiee CIOXKHBIX BHUAAX
NESTEIbHOCTH, B TOM YHUCJIE TBOPYECKOW: OMUCHIBATh U OOBACHATH (hU3MUYECKUE SIBICHHS U
CBOMCTBa TeJ, OTJIMYAaTh TUIIOTE3bl OT HAYYHBIX TEOpPUM, J€NaTh BBIBOABI HAa OCHOBAHWUHU
9KCIIEPUMEHTANBHBIX  JIaHHBIX, [PUBOAUTH HIPHUMEPHl MPAKTHYECKOrO  HMCHOJb30BAHUS
NOJYYCHHBIX 3HAaHWW, BOCHPUHUMATh UM  CaMOCTOSITEIBHO OLEHUBATh HH(POPMAIHIO,
coaepxairyrocs B CMU, utepHeTe, HAy4YHO-TIOMYJISIPHBIX CTaThAX.

B pyOpuke «lcmnonb3oBaTh NpUOOpPETEHHBIE 3HAHUS M YMEHHS B THPAKTHYECKOM
NESTENIbHOCTH U TOBCEAHEBHOW JXKU3HW» MPEACTABICHbI TPEOOBaHUSA, BBIXOSAIINE 33 PaMKU
y4eOHOro Ipoliecca 1 HalleJIeHHbIE Ha pElIeHHE Pa3HOOOPa3HbIX KU3HEHHBIX 3a/1au.

B pe3ynomame usyuenus gpuzuku na 6azo8om yposHe yueHuK 00aiceH

3HATH/MIOHUMATDH

o CMBIC/] MOHSATHI: (uU3NUYECKOe sBIEHUE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHICTBHE, DJIEKTPOMArHUTHOE TI0J€, BOJIHA, (OTOH, aTOM, AaTrOMHOE SO,
MOHM3UPYIOLINE U3JIyUY€HNUs, IUIaHEeTa, 3B€3/1a, rajakTuka, Beenennas;

o CMBIC] (pU3MYeCKUX BeJIHYHH: CKOPOCTh, YCKOPEHHUE, Macca, Cuja, HMITYJbC,
paboTra, MexaHMuYecKas JHEprusi, BHYTPEHHSS 3HEprus, aOCONIIOTHAs TeMIepaTypa, CPEeIHss
KMHETUYecKasi JHEPIHs YaCTHI] BEIIECTBA, KOJIMUECTBO TEIJIOTHI, SJIEMEHTAPHBIN IEKTPUYECKUN
3apsiz;

o CcMbICN pu3uuecKux 3aKOH08 KIIACCUUECKOW MEXaHUKHU (BCEMUPHOTO TATOTECHUS,
COXpPAHEHHUsI DHEPruU, HUMIIYJIbCa), COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia, TEPMOJAMHAMUKH,
3EKTPOMArHUTHON MHAYKINH, poTodddekTa;

. 6KJ1A0 POCCUIICKUX U 3apPYOeHCHBbIX YUeHbIX, OKa3aBIINX HauOobIllee BIUSHUE HA
pa3BUTHE HUBUKHU;

yMeTh

o onucvléams U 00BACHAMb PU3UYECKUE A6NEHUA U CEOUCMEa Mmel: IBUKECHUE
HEOECHBIX Tel U MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWMCTBA Ta30B, KUAKOCTEH U TBEPIBIX
TEN; AMEKTPOMArHUTHYIO MHJIYKIUIO, PAacCIpOCTPAaHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOWCTBA CBETA; U3IyYE€HHUE U MOTJIOIIEHHE CBeTa aTOMOM; (oT03(h(DeKT;

o omauuamp TUIOTE3bl OT HAYYHBIX TEOpUN; Oenamb 6b1600bl Ha OCHOBE
SKCIIEPUMEHTAJIBHBIX JAHHBIX; HPUGOOUMb NpUMEPbl, NOKa3vleéaroujue, Yymo: HaONIOACHUS U
JKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JIs1 BBIABMIKEHMSI TUIIOTE3 U TEOPUM, MO3BOJIAIOT MPOBEPUTH
UCTUHHOCTh TEOPETHYECKUX BBIBOJOB; (HU3NYECKas TEOpUs JaeT BO3MOXKHOCTb OOBICHSTH
W3BECTHBIC SIBJIICHUS TPUPOJIBI U HAyYHBIE (DAKThI, MPEJCKA3HIBATH €11¢ HEM3BECTHBIC SBICHUS;

o npueoOuUms npuUMeEpvl NPAKMUYECKO20 UCROIB306AHUA (PU3UUECKUX FHAHUIL:
3aKOHOB MEXaHUKH, TEPMOJMHAMUKH U 3JEKTPOJMHAMHUKU B SHEPIeTUKE; PA3JIUYHBIX BHUIOB
ANEKTPOMArHUTHBIX U3IIYUYEHUH TSI pa3BUTHSI Pauo M TeIEKOMMYHUKAIIMHI, KBAHTOBOU (PH3UKU
B CO3/IaHUHU JIEPHOIN SHEPTETUKH, JTa3€POB;

o 60CHPpUHUMAMb U HA OCHO6€ NOJAYYEHHHLIX 3HAHUW CAMOCHIOAMENbHO
ouyenueamp wvHbOpMaLUIO, cojepxkamlytocs B coobmenusx CMMU, HarepHere, Hay4yHO-
MOMYJISIPHBIX CTATHIX;

HCNO0JIb30BATH NPHOOPETEHHbIEC 3HAHUS U YMEHHUS B IPAKTHYECKOH 1eSITeJIbHOCTH U
MOBCEAHEBHOM KM3HH [JIfA:

o oOecrieyeHns OE30MACHOCTH HKH3HENEATEIHOCTH B MPOIECCE HCIIOJIb30BAHUS
TPAHCIIOPTHBIX CPEICTB, OBITOBBIX ANEKTPONpUOOpOB, CpEICTB paauo- u
TEJIEKOMMYHHUKAllMOHHOM CBSI3H;



° OLICHKU BJIMAHUA Ha OpraHyU3M YCJIOBCKA W APYTrUC OpPraHU3Mbl 3arpsA3HCHUA

OKPYKaroIIel Cpeibl;

L4 panroOHAJILHOI'O MPUPOAOIIOJIB30BAHNA U 3alIIUThI Opr)KElIOH.[CfI CpCAbL.

Jl71st Bcex paszieNioB MpU M3YYEHUHU Kypca (PU3UKHU CPETHEN IIKOJIbI B pa3/en

((TpC6OBaHI/ISI K YPOBHIO ITIOATOTOBKH BBIITYCKHHKOB))
3HATH/TIOHUMAThL

OCHOBHBIC TIOJOXKEHHS M3y4aeMbIX (DPM3MUECKUX TEOPHHA W UX POJib B (POPMHPOBAHWN HAYIHOTO
MHUPOBO33PEHHS,

6KNIA0 POCCUIICKUX U 3apPYDersCHbIX yueHbIX, OKA3aBIIUX HAWOOJbIIee BIHMSHUEC HA Pa3BUTHE
bu3uKY;

yMeThb

RPUBOOUMb NPUMEPBL ORBINOG, UNTIOCHMPUPYIOWUX, YTO: HAOIIOACHUS U 3KCIIEPUMEHT CIyXKaT
OCHOBOM AJI1 BBIABMDKEHUS THIOTE3 M IOCTPOEHHUS HAYUYHBIX TEOPHIl; SKCIEPUMEHT IO3BOISIET
NPOBEPUTh HMCTUHHOCTh TEOPETHYECKUX BBIBOAOB; (hHM3MYECKas TEOpHsl AaeT BO3MOXKHOCThb
OOBSICHATH SIBIICHHS TPUPOJIBI U Hay4yHble (DaKThl; GU3NUECKas TEOPHs MO3BOJISIET MPEICKA3bIBATh
€Ile HEW3BECTHBIC SBJICHUA W HUX OCOOEHHOCTH; NpPU OOBSICHEHHHM NPUPOAHBIX SBICHUN
UCIIONIB3YIOTCA (PU3NYECKUE MOAEIH; ONUH M TOT K€ IPUPONHBIA OOBEKT WM SIBICHHE MOXHO
WCCIIEIOBAaTh HA OCHOBE MCITOJB30BAaHUS PA3HBIX MOJENeH; 3aKOHBI (U3UKU U (PU3NUECKUE TEOPHU
MMEIOT CBOU OTpe/IeTIeHHbIE IPAHUIIBI TPUMEHUMOCTH;

onucvleams Qynoamenmanbubvle ONbIMbL, OKA3AGUIUE CYUIECHBEHHOE GNIUAHUE HA PA3GUmMuUe
dusuku,

NpUMEHAMb HOIYYEHHbIE 3HAHUSA 01 PeuleHUA PU3UUEeCKUX 3a0au;
NPEJCTABIATh PE3yIbTATHI U3MEPEHHH C YUETOM HMX MOTPEIIHOCTEH;

60CHpUHUMAMb U HA OCHO6e NOJIYYEHHBIX 3HAHUI CAMOCHIOAMENbHO OUEHUGAMD
uHQOpMaIMio, cojaepxkamlytocss B cooOmeHusx CMU, HaydyHO-IOMYNSPHBIX — CTaThsIX;
UCnoNb306ams HOBbIC MH(OPMAIIOHHBIE TEXHOJIOTUU AJISI TIOMCKA, 00pabOTKU M MpebsIBICHUSL
nH(pOpMAaIH 1Mo QU3NKe B KOMITBIOTEPHBIX 0a3axX JaHHBIX U ceTsx (cetu MHTEepHeTa);

HCITOJIB30BAThH npnoﬁpeTeHHue 3HAHUAA M YMCHHUHA B HpaKTH‘IECKOﬁ ACATCJIBHOCTH H
NOBCEeAHEBHOM KM3HHU IS

oOecrieueHnss OE30MACHOCTH JKU3HEACATCIBHOCTH B IPOIECCE MCIOJB30BAHUS TPAHCIIOPTHBIX
CPEJCTB, OBITOBEIX JICKTPOIIPUOOPOB, CPEACTB PATUO0- U TEICKOMMYHHUKAITMOHHON CBSI3H;

aHalM3a W OLEHKM BJIMSHUS Ha OPraHu3M 4YeloBeKa W JApPYrHe OpraHu3Mbl 3arpsi3HEHHS
OKpY>Karolei cpenpl;

palOHAJIBHOI'O MPUPOAOIIOJIb30BaHUs U 3aIIUTHL OprmaIOHleﬁ CpCabl;

ompezeNeHus] COOCTBEHHOHN MO3UIMH 0 OTHOILIEHHIO K 3KOJIOTMYECKUM MPOoOIeMaM U MOBEICHHIO
B IIPUPOJHOU cpene.

Conep:kanue Kypca

11 xmacc

DJIeKTPOAMHAMMKA
MarnuTtHoe mosie ToKa. /leticmeue MAcHUMHO20 NOJA HA OBUNCYWUECS 3APAHCEHHbBLE

yacmuysl. SIBIEHWE DIEKTPOMATHUTHOM WHIAYKUMH. B3anMMOCBS3b  DJIEKTPUYECKOTO U
MarHuTHOro mnosieid. CBOOOJHBIE 3JIEKTPOMArHUTHBIEC KOJICOaHUs. DIIEKTPOMArHuTHOE TOJIE.

OJIEKTpOMarHuTHbBIE  BOJHBI.  BOJHOBBIE  CBOWCTBAa  CBeTa.  Pa3nuyHbie  BUIBI

SJICKTPOMArHuTHBIX I/I3J1y‘-IeHI/II71 " UX MPAKTUYCCKUC ITPUMCHCHUA.

Hemoncmpayuu



MarauTHo€e B3auMOJIEHCTBUE TOKOB.
OTKJIOHEHHE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.
MarnuTHas 3anuch 3ByKa.
3aBucumocts 3/IC MHAYKIUN OT CKOPOCTH U3MEHEHHS] MarHUTHOTO MOTOKA.
CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.
OcuuorpaMma rnepeMeHHoro Toka.
I'eneparop nepemMeHHOro TOKAa.
WznyueHue u npueM 3JeKTPOMarHUTHBIX BOJIH.
OTpakeHue ¥ NPeTOMIICHHE SJIEKTPOMArHUTHBIX BOJIH.
Jlabopamopnuvie pabomot

1. HaOmroneHue neiicTBUSI MArHUTHOI'O TOKA Ha TOK.

2. U3yueHwue sIBICHUS NEKTPOMArHUTHON UHYKIIHH.

3. Ompenenenue yCKOPeHHs CBOOOIHOTO MaICHUS TIPU MTOMOIIY MasTHHUKA.

OnTuka. Jj1eMeHThI ClIeNHAJIbHOI TEOPUH OTHOCHTEILHOCTH.
3aKkoHBI pacupocTpaHeHus cBera. MiHtepdepeHuus cera.
Hudpakuus csera. [lonspuzanms ceeta.
[TpsimonuHEHOE pacIpOCTpaHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
Onrtuueckue npudopsl. Judpakmuonnas pemeérka. [Ipunnun otnocutensHocTh. [TocTynaret
Teopuu oTHocuTenpbHOCTU. OcHOBHBIE cieacTBus CTO. PensaTuBuCTCKUI 3aKOH CII0KEHHUS
CKOpOCTEH. 3aBUCUMOCTb SHEPTUH TeJIa OT CKOPOCTH €ro ABMKEHUs. PenstuBucrckas
nuHamuka. [IpuHiun coorsercTBhsa. CBS3b MEXy MAcCOM U SHEPrueH.

Hemoncmpayuu
WNuTrepdepenuus ceera.
Hudpaxkuus ceera.
[TonydyeHue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tony4eHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN pEeIIeTKH.
[Tonspuzanus ceera.
[TpstmonuHEIHOE pacIpOCTpaHEHNUE, OTPAKEHNE U MIPEJIOMIICHUE CBETA.
OnTuueckue npudopsl
Jlabopamopuvie pabomuot

4. VI3amepeHue nmokasarens MpeIoMIICHHsI CTEKIa.

5. OmpeneneHne ONTUYECKON CUITBI M (JOKYCHOTO pacCTOSIHUSI COOMpPAIOLIEeH JTMH3bI.

6. V3mepeHue [UTMHBI CBETOBOM BOJIHEI.

KBanroBas ¢pusuka

Tunomesa Ilnanka o keanmax. ®orodpdexr. PotoH. [ unomesza de bpoiins o 601HOBbIX
ceoticmeax yacmuy. KopnyckyiapHo-601H080U 0YaIU3M.

[Inanerapnas monens atoma. KBanToBbie noctynarsl bopa. Jlazepsr.

Ctpoenune atomHoro sapa. Smepubie cuibl. JledeKT Macchl W SHEPTHsl CBS3U Spa.
Snepnas sHepreTuka. BiusHHe HOHM3UpYIOLIEW paaualid Ha KUBbIE OpraHu3Mbl. /[o3a
usnyyeHus. 3aKOH paouoakmueHo2o0 pacnaod. diemenmapHvle dacmuysl. DyHOameHmanrbHvle
83aUMOO0eUCMBUSL.

emoncmpayuu
®Dorodddexr.
JInneluaTele CIIEKTPHI U3ITYYEHHUS.
Jlazep.
CueTynK HOHMU3UPYIOIIUX YACTHII.



YueOHO-TeMaTHYeCKO€e MVIAHUPOBAHUE

Paznen, tema KomnuectBo | KonnmuecTBo KoanuectBo
4acoB 71a00paTOPHBIX KOHTPOJIBHBIX
paboT paboT
11 xmacc
DJIEKTPOAUHAMMKA 26 3 2
Onruka. DJJjieMeHTbl cHenuaJbHoi | 18 3 1
TEOPHUH OTHOCUTEIbHOCTH.
KBantoBas ¢pusuka 22 0 2
Bcero 66 6 5




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

Ne Tema ypoka [ara Jomarinee
2 MIPOBECHUS 3aJlaHue
2
T [Inan daxkr
S 8
/-
DJIeKTPOAUHAMUKA 26 4
1 | MarautHoe nione. JleicTBue 1 §.13 EID cTpl0.
MarHUTHOTO I10JIs1 HA IPOBOJIHUK C §.2,3 EI'D c1pl6.
TOKOM .
2 JleficTBME MarHUTHOTO TTOJIS Ha 1 §.3.4,3EID
JBUKYIIMICS 3JIEKTPUUECKUI 3apsi. ctp23. §5, 3 s
Pewenne 3anau. cam
peur.,ctp26,A1,C2.
3 | MarHuTHBIC CBOMCTBA BEIIECCTBA. 1 §.6,mral crp 30
4 OTKpBITHE 3JIEKTPOMAarHUTHOU 1 §7,3 EI'D cTp34.
WHAYKIMWA. MarHuTHBIN MOTOK.
5 | HampaBnenue nHAYKIIMOHHOTO TOKA. | 1 §8.3 EI'D c1p 39.
[TpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
Pemenne 3amau
6 BuxpeBoe anekrpudeckoe noie. 1 §9,10, 3 st cam
O/1C nHAYKIMU B JBUKYLIUXCS pew cTp45
MIPOBOJTHUKAX
7 JlaGopatopHas pabota Ne2 1 n§8-10.
«M3yueHue sBIECHUS
ANEKTPOMArHUTHOM WHIYKITHID)
8 CamouHyKIus. DHEprus 1 §11,12,3 nyis cam
MarHUuTHOTO IOJIA pew ctp 52. IT rn2
cTpS2
9 Konrtponsnas padora Nel 1 [ost. I'n 1-2.
«MarHuTtHOE 1oJIe.
DNEKTPOMArHUTHASI WHTYKIIHS
10 MexaHnueckue KoJeOaHus 1 §13,3 EI'D c1p 58,
["apmonnueckue KonedaHus §14, moar. K JIP
Ne3,3 mis ET'D
cTpb5
11 JlaGopaTtopHnast pabota No3 1 §14-15, 3 nnst cam
«OnpeneneHue yCKOpeHHUsI pemt cTp 68..
CBOOOJTHOTO TIAJICHUS TTPH TTOMOIITH
MasiTHUKa»
12 BBIHYX/I€HHBIE MEXaHUYECKHE 1 §16, m i3 cTp73
Konebanus. Pezonanc
13 DJEeKTpOMarHUTHBIE KOJIeOaHUs 1 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 §19-20,3 aiis cam
pe cTp83.




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3aJjaHNe
I
O
Q:é o | [lman daxr
E o
S &
-
15 | Ilepemennslii anekTpuueckuii Tok | 1 §21, 3 EI'O ctp 90.
16 | JleiicTByroree 3HaueHUE CHIIBI TOKa | 1 §22,3 EI'D ctp 95.
U HANPSDKEHUS
17 DIIEKTPUYECKHUI Pe30HAHC. 1 §23-25.
ABTOKOJICOaHUS
18 | Tpanchopmarop IIpousBoacteou | 1 §26. §27, moar
HCIIOJIb30BAHHE JJIEKTPOIHEPTUU noknanel ctp 115.
19 Pemenue 3amau 1 28, i 3,43 ctp
115
20 KonTponbrast padota No2 1 [TorT 1 3-4.
«MexaHu4eckue 1
AJIEKTPOMArHUTHBIE KOJICOAHMS»
21 Mexanudeckue BoHbI [inHa 1 §29-30
BOJIHBI. Y PaBHEHHE MEXaHUYECKOU
BOJIHBL. BoJHBI B cpenie
22 3BYKOBBIE BOJIHBI. 3BYK. 1 §31,32
23 | UnTtepdepenuus, tudpakuus u 1 §33-34.
NOJISIPU3AINST MEXaHUYECKHIX BOJIH.
24 DNEeKTPOMarHuTHbIE BOJIHBI 1 §35-36,10K51a]161
IInoTHOCTH MOTOKA
HJIEKTPOMArHUTHOTO M3JTyYSHHUSI
25 Pamuocssize Monynsus u 1 §37-39, nmoknaapl.
nerextupoBanue. IIpocrenmmii
paauoONpUEMHUK.
26 IIpumeneHnne pananoBoIH 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. [lomnoe | 1 §47-48,pemry ET'D
OTpaXCHHE cTp186
29 JlaboparopHas paboTta Ned 1 §49 3 ctp 189
«M3mepenne nokaszarens
IPEJIOMIJICHUS CTEKIIa
30 | Jlunza. [Tocrpoenue nzobpaxenui, |1 §50, pemry EI'D
JTABAEMBIX JIMH3aMU. cTpl96
31| ®dopmyna nun3bl. Pemenue 3agau. | 1 §51-52, 3 ctp201
32 JlaGopaTtopHnast pabota No5 1 [ToBT §44-52

«OmnpeneneHne ONTUYECKON CUITBI U
(hOKYCHOTO PacCTOSTHHS
COOMpAIONIeH JIMH3B)




No Tema ypoka Hara Homarnee
2 MIPOBEICHUS 3aJjaHne
I
O
Q:é o | [lman ®dakT
1
-
33 | Hucnepcus cera Uarepdepenmus | 1 §53-55
ceera. [Ipumenenue
UHTEPEPEHIIH.
34 Hudpakmaus ceera 1 §55-56.
35 JudpaknuoHHas pemeéTka 1 §58,59, 3 ctp224
36 JlaboparopHas pabota Ne6 1 [ToBT §55-59
«3MepeHne JUIMHBI CBETOBOM
BOJIHBD)
37 [Tonsipu3zanus ceeta 1 §60
38 Buibl 251eKTpOMarHuTHBIX 1 §66-67
n3nyyeHuil. CiekTpaabHble
anmapatbl CeKTpsl U
CIIEKTPAJIbHBIN aHAJIN3
39 WNudpakpacuoe u 1 §68, moaroTOBKA K
yIbTpaduoIeTOBOE U3TYyUCHHUS. K/p.
Pentrenosckue nyuu. [lkama
ANEKTPOMATrHUTHBIX H3TYYCHHH.
40 | KonTponsHas pabota Ne3 «Ontuka» | 1 [osT §44-60,66-
68
41 [TpyHIIMIT OTHOCUTENBHOCTH. 1 §61-62,pemry EI'D
IToctynarel Teopun CTp225.
OTHOCHUTEJEHOCTH
42 Ocnognsle crnencteust CTO. 1 §63
PensTuBHCTCKHIT 3aKOH CIIOKEHUS
CKOpPOCTEH.
43 3aBUCUMOCTb YHEPTHH TEa OT 1 §64
CKOpPOCTH €ro JIBH)KEHUS.
PenstuBucTCKas TUHAMUKA.
ITpuHIIMT COOTBETCTBHUSI.
44 | Css3b MeXIy Maccoit u sueprueit. | 1 §65,3 cTp 245
KBanToBas ¢usuka 224
45 | KsantoBas ¢pusuka. Doroadpdexr |1 §69
Teopus pororddexra. 3-it 3aKoH
dotorddekra.
46 | IIpumenenue potordpdexra. PotoH. | 1 §70-71
47 Pemenue 3amay mo reopuun 1 IToBT §69-71,
doroaddexra JIOKJIQ IbI.
48 JlaBrierune cBera XuMHYECKOE 1 §72-73,3-un

neiictBue ceera. Pororpadus..

cTp227, NOKIAMdbI.
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No Tema ypoka Hara Homarnee
2 MIPOBE/ICHUS 3aJjaHne
I
O
Q:é o | [lman ®dakT
S 8
-
49 KonTponbnas padora Ne4 «CTO 1 [ToBT 111 10
1 hoTodPdex» cTp278.
50 [InanerapHast MoJieb aToMa. 1 §74, noxnaambl
51 KBanToBbie mocrynarel bopa 1 §75,10Kn1abI
52 Jlazepsl 1 §76-77, 3-un
cTp297
53 [IpoToHHO-HENUTPOHHASI MOJIETH 1 §78-79
anpa.
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 UCTOJIKOBAHUE cTp322
57 Mertoabl HAOIIOAEHUS U 1 §86
pEeruCTpaIyy HIEMEHTAPHBIX YaCTHI
58 | DHepreTHyeckuil BBIXOX siAepHbIX | 1 §87, pemry EI'D
peakiui ctp33159
59 | Nlenenue ypana. KanenpHast mogens | 1 §88-89, pemry EI'D
sanpa. SInepHsii 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 JKUBBIE OPTaHU3MBI. cTp352, MOoKIIa bl
63 DneMEHTapHbIE YaCTULIBI. 1 §95-96
DyHIaMEeHTAIbHBIE
B3aMMOJICHCTBUSI.
64 | Jlentonsl. Anponsl. KBapkn. 1 §97-98
65 | KonrtponbHas pabota Ne5 «®Puszuka | 1 [TosT §80-98
aTOMHOTO SiIpay
66 ®u3nKa U METOJbI HAYYHOTO 1 3aKJII04YEHUE CTP

IIO3HAaHUA

408-412

11




IIporpammHoO-MeTOAMYECKOE 00ecrieYeHue

COOpHHK HOPMATHBHBIX JOKYMEHTOB. Pu3uka. denepanbHblii KOMIIOHEHT
rocyJIapcTBeHHOTO cTaHAapTa. DeaepanbHbiii 6azucHbIi ian. CocraButenu: O. /1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

[Iporpammel 1j1st 0011€00pa3oBaTeNbHBIX yupekaeHuii: ®usuka. Acrponomus. 7-11 k.
Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u3n., uctp. — M. : Ipoda, 2001.

Mskumes I'.4., byxosues b.b., Corckuit H.H. ®u3uka. 11 kinacc. YueOnuk mist
o01eodpaszoBatenbHbIX opranusanuii: M.; IIpocsemienue, 2016

PeimkeBuy A.I1. Coopuuk 3ama4d o ¢usuke 10 11 kmaccsl : M.; JIpoda, 2016

Co6opnuk 3anad mo ¢usuke 10-11 kmacew: Coct. Crenanosa [\H. 9-e m3x1. - M.;
IIpocsemenue, 2003

Mancypos A.H., MancypoB H.A. ®usuka — 10-11: J[ns mkon ¢ ryMaHUTapHBIM
npodunem odyyenus: Kuura qist yaurens. — M.; [Ipocsemenue, 2000

Msikumes I.5., CunsikoB A.3. @usuka: Ontuka. KanroBas pusuka.ll ki1.: yueOHUK
TUTst yrau3ydenus ousuku: 3-e u3g. — M.; poda, 1998

Msikues I'.4., CunsikoB A.3., Co6oackoB b.A. @usnka: Dnekrponunamuka 10-11 i
VYyeOHuk 1 yria.u3ydenus ¢pusuku: 3-e usa. — M.; [poda, 1998

Msikuiues I'.f1., CunskoB A.3. ®usuka: Konebanus u BosHbl. 11 k1. YueOHUK 1iis
yra.u3ydenus ¢pusuku: 3-e uzg. — M.; poda, 2001
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