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

(ba3oBblii ypoBeHb)

IMosicHuTeIbHAS 3aMUCKA

Martepuainsl ans paboueil IporpaMMbl COCTaBIIEHBI HA OCHOBE:

e (JenepabHOTO KOMIIOHEHTA FOCYAaPCTBEHHOTO CTaHAapTa 00IIero 0opa3oBaHus,

® [IPUMEPHOI mporpaMMbl 1O (PU3MKE OCHOBHOTO 0o0miero oopazoBanus (cocraButenu: 0.
. luk, B. A. KopoBun)

e (QenepanbHOTO MepevHs yueOHUKOB, PEKOMEHJIO0BaHHBIX MUHHCTEPCTBOM 00pa3zoBaHUs
Poccuiickoit @Denepanu K HUCIONB30BaHUIO B 00pa3oBaTeIbHOM Tpoliecce B
obmieo0pazoBarenbHbIX yupexacHusx Ha 2020-2021 yaeOHsiii o/,

e c ydyeroM TpeOOBaHMIl K OCHAIIEHHIO OOPa30BATEIBLHOTO MpOIlecca B COOTBETCTBUH C
COJIep’)KaHWEM HAIOJHEHUS Yy4YeOHBIX MPEIMETOB KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHjapTa 001ero oopazoBaHus,

e amTopckoi mporpamMmbl «®du3suka, 10 — 11y, aBT. I'. SI. Mskumies.

PabGouass mporpamMma  CONEWCTBYET  COXPaHEHHIO  €IWHOTO  00pa30BaTEIHLHOTO
IPOCTPAHCTBA, HE CKOBbIBAas TBOPYECKOM WHUIMATUBBI YYHUTENS, MPENOCTABISAET LIMPOKUE
BO3MOXKHOCTH JIJISl peain3aliil pa3IuvHbIX MTOIX0/I0B K TOCTPOCHHUIO yUeOHOTo Kypca.

®du3nka Kak Hayka 0 HarboJiee OOIIMX 3aKOHAX TPUPOIBI, BRICTYIIAS B KAUYECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
OnHa packpbelBaeT poJib HAYKH B OSKOHOMHYECKOM H KYJIBTYpHOM pa3BHTHU OOIIECTBA,
croco6cTByeT (HOPMHUPOBAHHUIO COBPEMEHHOTO HAyYHOTO0 MHPOBO33peHHs. Jls pemieHus 3amay
(opMHUpPOBaHHS OCHOB HAYYHOI'O MHUPOBO33PEHHUS, Pa3BUTUSI MHTEIIEKTYaJIbHBIX CIOCOOHOCTEN
Y TI03HABaTeNbHBIX HHTEPECOB IIKOJIHHUKOB B MpOIecce U3ydeHuUs (PU3UKU OCHOBHOE BHUMAHHE
ClIelyeT yAENATh HE Mepefade CyMMbl TOTOBBIX 3HaHWM, a 3HAKOMCTBY C METOJIaMU Hay4HOTO
MO3HAHUS OKPYXKAIOLIEro MHpa, T[OCTaHOBKE MpoOieM, TpeOymIuX OT  YyYalluxcs
CaMOCTOSITENIbHOM JeSTeIbHOCTH MO UX paspemieHno. O3HaKOMIIEHHE IKOJIbHUKOB C METO/IaMHU
HAY4YHOTO IO3HAHU MpeIoaraeTcs NpoBOANUTh IPU U3YYEHUH BCeX pa3zesioB Kypca (H3HUKH, a
HE TOJIBKO MPHU U3YYEHHUH CTIelnaIbHOro paszena «Pu3nKka U METOAbl HAyYHOI'O TO3HAHUS.

['ymaHuTapHOe 3HaUeHHE (PU3MKHM KaK COCTaBHOW YacTH 0OIIero o0pa3oBaHUM COCTOUT B
TOM, YTO OHAa BOOPYXAET IIKOJbHUKA HAYYHbBIM MEMOOOM NO3ZHAHUA, TIO3BOJISIONIUM M10JTy4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

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

Kypc ¢usuku B mannoit paboueit mporpaMmme cpeaHero (MmojgHoro) o01ero oopa3oBaHus
CTPYKTYpUpYETCSI Ha OCHOBE (M3UYECKUX TEOpHil: MeXaHuKa, MOJIEKYJspHas (uU3HKa,
ANEKTPOAMHAMUKA, AIEKTPOMAarHuTHbIE KOJeOaHusl U BOJIHBI, KBaHTOBas (PU3HKa.

Ocob6eHHOCThIO ITpeaMeTa «(hu3nuKa» B yueOHOM M1aHe 00pa3oBaTeIbHOM MIKOJIBI
SIBIISIETCS ¥ TOT (DAaKT, 9TO OBIIAJICHNE OCHOBHBIMH (DM3NYECKUMU TIOHSATHSIMH U 3aKOHAMH Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAMMBIM MTPAKTUYECKH KaXKIOMY YEJIOBEKY B COBPEMEHHON KHU3HH.

HN3yuyenue pu3uky B cpeHUX (IMOJHBIX) 00pa30BaTeIbHbIX YUPEKICHUSAX HA 0230BOM
YPOBHE HANIPABJICHO HA JOCTHKEHHUE CIeAYIOIIUX LeJIei:

o oceoenue 3nanuii 0 GyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHAaX M MPUHLHUIAX, JIeXKAIIUX B
OCHOBE COBPEMEHHOM (U3NYECKOM KapTHHBI MHpa; HamOoJee BaKHBIX OTKPBITUSAX B
obmact (U3MKM, OKa3aBUIMX ONpeAessIolee BIUSHHE HAa pa3BUTHE TEXHUKH MU
TEXHOJIOTUH; METOAaX HAyYHOI'O MO3HAHUS IPUPO/IBL;

o ognadenue ymMeHuAMU TIPOBOJUTH  HAONIOJCHHUS, IUJJAHUPOBATh U BBIOJIHATDH
HKCHEPUMEHTBI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSATh NOTy4YEeHHbIE 3HAHUS
no (usmuke a1 0OBSICHEHUS Pa3HOOOpPa3HbIX (PM3MUECKUX SIBICHUN M CBOICTB BEIIECTB;
MPAKTUYECKOTO  HCIOJB30BaHMUs  (DU3MYECKHX 3HAHMW; OLIEHUBATh JOCTOBEPHOCTH
€CTeCTBEHHOHAYyYHOU NH(OpMaLINK;



o Pazeumue NO3HABATEILHBIX MHTEPECOB, WHTEIICKTYaTbHBIX M TBOPUECKHUX CIOCOOHOCTEH
B Ipoliecce MPUOOPEeTeHUs 3HAHUM M yMeHUH Mo (U3HKE C MCHOIb30BAaHUEM DPa3IUYHBIX
MCTOYHHUKOB MH(POPMALIMN U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH;

o éocnumanue  YOCXKJCHHOCTH B  BO3MOXHOCTH [IO3HAHUS  3aKOHOB  IPUPOJIBL
UCIIOJIb30BAaHUS JTOCTIKEHUN (PU3MKKM Ha Onaro pa3BUTHS UYEIOBEYECKON HUBUIN3AILUY;
HEOOXOJMMOCTH COTPYAHMYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHHUS —3ajad,
YBQXHUTEIBHOTO OTHOLICHUS K MHEHHUIO OIIMOHEHTa IMpH OOCYXACHUH MpoOsIeM
€CTECTBEHHOHAYYHOI'O  COJIEP)KaHMS; TOTOBHOCTHM K MOpPAJIbHO-3TUYECKOM  OIIEHKE
UCIOJIb30BAHUS HAyYHBIX JIOCTHKEHUI, UyBCTBA OTBETCTBEHHOCTH 3a  3alIUTYy
OKpY>Karollen Cpeibl;

o HCI0JIb30BaHHE NMPHOOPETEHHBIX 3HAHUM U YMeHMIl Ui pelieHus MPaKTHUYeCKUX 3a/1a4
MTOBCETHEBHOM KM3HU, oOecrieyeHns: 6€30MacHOCTH COOCTBEHHO JKU3HU, PALlMOHAIBHOTO
MIPUPOJIOTNIOJIL30BAHUS U OXPAHbI OKPYXKAIOIIEH CpeIbl.

Pabouass mporpamma mpegycMatpuBaeT (GOPMUPOBAHHE Y IIKOJIHLHUKOB OOIICYYeOHBIX
YMEHUH W HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB NESATEIBHOCTH M KIIFOUEBBIX KOMIICTCHIIUH.
[IpuopureramMn JUIs IIKOJBHOTO Kypca (HU3MKKM Ha d3Tame cpeaHero (MOJIHOTrO) o0Iero
00pa30BaHUs SIBJISIOTCS:

Tlo3nasamenvHas 0esmenbHOCMb.!

. HCIIOJIb30BAaHUE JUIs MIO3HAHUS OKpY>Karolero MHpa Pa3JIMYHbIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE;
. GbopMUPOBaHHE YMCHHH paznuvarh (AKThl, TUIIOTE3bI, MPUYUHBI, CJICICTBUSA,
JI0KA3aTeJIbCTBA, 3AKOHBI, TEOPHH;

. OBJIQJICHUE aJICKBaTHBIMHU cocobamMu  pelieHusT  TEOPETHYECKHX U
JKCIIEpUMEHTABHBIX 3a/1a4;

. puoOpeTEeHNE OMbITA BHIIBMKECHUSI TUIIOTE3 /JIs1 OOBSICHEHUS U3BECTHBIX (PaKTOB U

JKCIIEPUMEHTAIILHON IIPOBEPKU BBIIIBUTAEMBIX TUIIOTES.
Hngpopmayuonno-kommynukamusHas 0esmeabHoCmsy .

. BJIa/ICHHE MOHOJIOTUYECKOW M JMajorudeckoi peubto. CrocoOHOCTh MOHMMATH
TOUKY 3peHHs coOecelHuKa U MPHU3HABATh MPAaBO HA MHOE MHEHHUE;
. UCIIOJIb30BAaHUE JUIsl pPEIIEHUs IO03HABATEIbHBIX W KOMMYHUKATHBHBIX 3aJ]1a4

pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH.
Pegnexcusnas oesmenvrnocmo:

° BJIAICHUC HABBIKAMU KOHTPOJIAI W OLCHKHU CcBOEH ACATCIIBHOCTH, YMCHHCEM
NpeaABUACTb BO3BMOXKHBIC PE3YJILTATBI CBOUX HeﬁCTBHﬁZ
L4 opraHusanus y‘IC6HOI71 ACATCIIBHOCTH: TIMOCTAaHOBKA ILCJIHU, IIJIAHUPOBAHUC,

orpeziesieHue ONTUMAIbHOIO COOTHOILIEHUS 1I€JIU U CPEJCTB.
MecTto npeamera B y4eOHOM ILIaHe

®enepasibHbIN Oa3uCHBIA y4eOHBIN TU1aH sl 00pa3oBaTeNbHbIX YUpexaeHuil Poccuiickoit
denepau OTBOJUT 4 yaca B HENENIO ISl 00s3aTeIbHOrO M3y4deHHs (U3MKH Ha 0a30BOM
YpOBHE CTYNEHH cpeaHero (MmoHoro) odmiero oopazosanus. B Tom uncie B8 X u X knaccax mo
2 yuyeOHBIX Yaca B Heenmo. B maHHOM paOoueil nmporpamme Ha usydenue gusuku B 11 kiacce
OTBOJUTCS 2 4yaca B Helelro, u3 pacuéra 33 yueOHbIe Henenmn — 66 gacoB B roj. Peseps-2 uaca.
Hroro-68 uacos.

TPEBOBAHUSA K YPOBHIO
HOATOTOBKH BBIITYCKHHUKOB

OO0s3aTennbHBIE  pe3yibTaThl M3Y4YeHHs Kypca «®Dusmka» TPUBEICHBI B pasfene
«TpeboBaHuss K ypOBHIO MOJATOTOBKH BBIMYCKHHUKOBY», KOTOPBIM IMOJTHOCTBIO COOTBETCTBYET
cranmapty. TpeOoBaHMs HampaBJCHbl HAa peATU3ANMI0 JCATEIHPHOCTHOTO W JIMYHOCTHO



OPUEHTUPOBAHHOIO IIOJIXOJ0B; OCBOEHHE YUYalIUMHCS HHTEIJIEKTYyaJbHOM M IPAKTHYECKOMN
NEeSITeIbHOCTH; OBJIAJCHUE 3HAHUSMH M YMEHUSAMH, HEOOXOJUMBIMHU B IOBCEIHEBHOW KHU3HH,
MO3BOJIAIOIIMMU OPUEHTHPOBATHCS B OKPYXAIOLIEM MHUpPE, 3HAYUMBIMU Il COXpPaHEHUs
OKpY’Karollen cpeibl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/MOHMMATE» BKIIOYAET TPeOOBAaHUSA K Y4eOHOMY MaTepually, KOTODBIH
YCBAMBAETCSI W BOCHPOM3BOJAUTCS Yy4allUMHUCS. BBIMYCKHUKM JOJDKHBI IOHUMAaTh CMBICI
U3y4aeMbIX (PU3UYECKHUX MOHATHIA, (PU3NIECKUX BETHYUH U 3aKOHOB.

PyOpuka «YMeTb» BKIIOUaeT TpeOOBaHMs, OCHOBAHHBIX Ha OoJiee CIOXKHBIX BHUAAX
NeSITEIbHOCTH, B TOM YHCJIE TBOPYECKOW: OMHUCHIBATH M OOBSCHATH (DU3NYECKHE SIBICHUS H
CBOWCTBA TeJl, OTJIMYAaTh TUIOTE3bl OT HAYyYHBIX TEOpUH, JAedaTh BBIBOJBI HAa OCHOBaHWUHU
OKCIEPUMEHTAJIbHBIX  JAHHBIX, IPUBOJAUTH MPUMEPbl MPAKTHUUECKOTO  MCIOJIb30BaHUS
IOJYYEHHBIX 3HaHWH, BOCHPUHUMATh UM  CaMOCTOSITEIBHO OLIEHUBATh HH(OPMALHUIO,
conepxautyrocs B CMU, UHTepHeTe, HAy4HO-TIOMYJISIPHBIX CTaThsIX.

B pyOpuke «Mcnonp3oBaTh NpUOOPETEHHBbIE 3HAHWS M YMEHHUS B IPAKTHUECKOH
JESATEIIbBHOCTH U TIOBCEAHEBHOW JXU3HW» IPEACTABIEHbl TPEOOBAaHMUSA, BBIXOSAIINME 33 pPaMKU
y4eOHOT0 MpoLecca U HalleJIeHHbIE Ha pellieHre Pa3HOOOPa3HbIX )KU3HEHHBIX 3a/1a4.

B pezynomame uzyuenus gpuzuxu na 6a3080m ypogHe yueHUK 001HCeH

3HATh/IIOHUMATDH

o CMBbICJI MOHATHH: (u3myeckoe sBIEHHE, TUIOTE3a, 3aKOH, TEOPHsI, BEIIECTBO,
B3aUMOJICHCTBHE, DJIEKTPOMArHUTHOE TII0J€, BOJIHA, (OTOH, aTOM, AaTroOMHOE SO,
MOHU3UPYIOLINE U3Ty4YeHus, IIJaHeTa, 3Be3/1a, rajakThka, Beenennas;

o CMBIC] (PU3MYEeCKUX BeJIHYHH: CKOPOCTh, YCKOPEHHUE, Macca, CUja, HMILYJbC,
paboTa, MexaHUYecKas SHEprusi, BHYTPEHHAs SHeprus, aOCOJIOTHas TeMIleparypa, CpeIHss
KMHETUYECKasi JHEPIHsl YaCTHI] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN ANEKTPUYECKUN
3apsz;

o CMBICT (pu3uuecKux 3aKOHO06 KIACCUUECKON MEXaHUKHU (BCEMUPHOIO TATOTEHHUS,
COXpaHEHUsI DSHEPruu, HUMIYJIbCa), COXPAHEHMs SJIEKTPUUYECKOro 3apsja, TEPMOJIMHAMHKHU,
INEKTPOMArHUTHOW UHAYKINH, poTodddekTa;

o 6KJ1A0 POCCUTICKUX U 3apPYDeHCHBIX YUeHbIX, OKa3aBIINX HauOoJIbIIee BIUSHUE Ha
pa3BuTHE (DU3HKHY;

yMeThb

o onucvlgams U 00BACHAMS (PuU3UYECKUe AGNEHUA U CEOUCMEA Mmesl: IBUKEHUE
HEOECHBIX TN U MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWCTBA Ia30B, MKUAKOCTEH U TBEPIBIX
TEJI; JIEKTPOMArHUTHYIO HMHAYKILHUIO, PaclpOCTpaHEHHE 3JEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBa CBETA; M3ITyYEHUE U MOTJIONIEHUE CBETa aTOMOM; (hoTOdDPEKT;

. omauuamp TUIOTE3bl OT HAYYHBIX TEOPUM; Oelamb 6bl600bl HA OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX; HPUGOOUMb NPUMEPDL, NOKA3blealowjue, Ymo: HaOIIOACHUS U
SKCIIEPUMEHT SIBJISIFOTCS OCHOBOM JJIsl BBIBMIKEHUS TUIIOTE3 U TEOPHUH, MO3BOJISIOT NPOBEPUTH
UCTHUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pu3Mueckas Teopus JaeT BO3MOYKHOCTb OOBSCHSATH
M3BECTHBIE SIBJICHUS IPUPOJIbI U HAy4yHBIE (DAKThI, IPEACKA3bIBATh €111€ HEM3BECTHBIE SIBJICHUS;

o npueoOumsd npumepvl NPAKMUYECKO20 UCHOIb306AHUA (PUUYECKUX FHAHUIL:
3aKOHOB MEXaHUKH, TEPMOJUHAMUKH M AJIEKTPOAMHAMUKU B HHEPreTHUKE; Pa3IUYHBIX BHJIOB
AIEKTPOMArHUTHBIX U3JIy4E€HUH JUISl pa3BUTHS Pauo U TeIEKOMMYHUKAIIMM, KBAaHTOBOU (PU3UKU
B CO3J1aHUH JIEPHOIN SHEPTETUKH, JTa3€POB;

o 60CHPUHUMAMb U HA OCHOGE NOJIYYEHHHLIX 3IHAHUN CAMOCHMOAMENbHO
oyenusamp wuHPOpMaANUIO, coaepxkamytocs B coobmenusx CMMU, HurepHere, Hay4yHO-
HOMYJSPHBIX CTAThSX;

HCI0JIL30BATh NPHOOpeTeHHbIE 3HAHUS U YMEHUS B PAKTHYeCKOM 1eATeJbHOCTH U
NOBCE€IHEBHOM KM3HHU AJIA:

o oOecrieueHrs 0€30MacCHOCTH JKU3HENEATENIbHOCTH B IPOIECCEe HCIOIb30BaHUS
TPaHCHOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPOIIPHOOPOB, CPEICTB paauo- u
TEJIEeKOMMYHHUKAIIMOHHOM CBSI3H;



° OLICHKU BJIMAHUA Ha OpraHyU3M 4YCJIOBCKA W APYIrUC OpPraHU3Mbl 3arpsA3HCHUA

OKpY>Karlolleu cpebl;

L4 panrOHAJIBHOI'O MPUPOAOIIOJIL30BAHNA U 3alIIUThL Opr)KElIOH.[CfI CpCAbL.

Jl71st Bcex paszienioB NpU M3YYEHUU Kypca PU3UKHU CPETHEN IKOJIbI B pa3/e

((TpC6OBaHI/ISI K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB)
3HATH/TIOHUMAThL

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

6KNIA0 POCCUIICKUX U 3apPYDersCHbIX yueHbIX, OKA3aBIIMX HAWOOJbIIee BIHMSHUEC HA pa3BUTHE
bu3uKY;

yMeThb

nPUBOOUMb RPUMEPLL ORBIMOG, UATIOCHPUPYIOWUX, YTO: HAOIIOAECHUS U 3KCIIEPUMEHT CIyXKaT
OCHOBOM AJISI BBIABMKCHUS THIIOTE3 M IOCTPOEHHUS HAYYHBIX TEOPHI; SKCIEPUMEHT IO3BOISAET
NPOBEPUTh HMCTUHHOCTb TEOPETHYECKUX BBIBOAOB; (U3MYECKasi TEOPHsS [HAaeT BO3MOXKHOCThb
OOBSICHATH SIBIICHHS TIPUPOJIBI U HAy4YHbIE (DAKThI; (UINUECKAsT TEOPHsI MO3BOJISACT MPECKA3bIBATh
€Ile HEWU3BECTHBIC SBJICHUA W HUX OCOOEHHOCTH; NpU OOBSICHEHHHM NPUPOAHBIX SBICHUN
UCIIONIB3YIOTCA (PU3NYECKUE MOAEIH; ONMH M TOT K€ NPUPONHBIH OOBEKT WM SIBICHHE MOXHO
WCCIIEIOBAaTh HA OCHOBE MCITOJB30BAaHUS PA3HBIX MOJENeH; 3aKOHBI (U3UKU U (PU3NUECKUE TEOPHU
HMMEIOT CBOU OIPE/IEIICHHBIE I'PAHULIBI IPUMEHUMOCTH;

onucvleams Qynoamenmanbubvle ONbIMbL, OKA3AGUIUE CYUIECHBEHHOE GNIUAHUE HA PA3GUmMuUe
dusuku,

NpUMEHAMb HOIYYEHHbIE 3HAHUS 01 PeuleHUA PU3UUecKux 3a0au;
NPECTABNIATH PE3yIbTATHI H3MEPEHHI C YUETOM HX MTOTPEIIHOCTEH;

60CHpUHUMAMb U HA OCHO6e NOJIYYEHHBIX 3HAHUIL CAMOCMOAMENbHO OUCHUBAMb
uHpoOpMaIMIo, couepkamylocs B cooOmeHusx CMMU, HaydHO-IOMYJSIPHBIX — CTaThiX;
UCnOIb306amp HOBBIE MHPOPMAIIOHHBIC TEXHOJOTUH JIJISl TIOWCKA, 00paOOTKH M TpPEAbIBICHUS
nH(pOopMaIK 1o Gu3NKe B KOMITBIOTEPHBIX 0a3axX JaHHBIX U ceTsx (cetu MHTEepHeTa);

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

oOecrieueHnss OE30MACHOCTH JKU3HEACATEIBHOCTH B IPOIECCE MCIOJIB30BAHUS TPAHCIIOPTHBIX
CPEJICTB, OBITOBEIX AJICKTPOIIPUOOPOB, CPEACTB PATUO0- U TEICKOMMYHHUKAITMOHHON CBSI3H;

aHalM3a W OLEHKM BIMSHUS Ha OpraHu3M 4YeJOBeKa M JApYrHe OpraHu3Mbl 3arpsi3HEHHs
OKpY>Karolei cpenpl;

palrOHAJIBHOI'O MIPUPOAOIIOJIB30BaHUS U 3aIIIUTHL Opr>KaIOH.[€fI CpCabl;

ofpeJiesieHHsI COOCTBEHHOM IMO3UIMK 110 OTHONICHHUIO K 9KOJIOTHYECKUM MpoliieMaM U TIOBEACHUIO
B IIPUPOJHOMU cpene.

Conep:kanue Kypca

11 xmacc

DJIeKTPOAMHAMMKA
MarnuTtHoe mosie Toka. /leticmeue MAcHUMHO20 NOJNA HA OBUNCYWUECS 3APAANCEHHble

yacmuybol. SBmenue 3H€KTpOMaFHHTHOﬁ HHIAYKIOUU. Bzanmocss3n OJICKTPUYECKOTO U
MarHUTHOTO MOJICH. CBO60,I[HBI€ SJICKTPOMArHUTHBIC KoJieOaHMsI. 9HCKTp0MaFHI/ITHOe ITOJIC.

OJIEKTPOMarHuTHbBIE  BOJHBI.  BOJHOBBIE  CBOWCTBAa  CcBeTa.  Pa3nuuHbie  BUJIBI

OJICKTPOMArHUTHBIX I/I3J'Iy‘-IeHI/II71 " UX NPAKTUYICCKUEC IPUMCHCHUA.

Hemoncmpayuu



MarauTHoO€E B3aMMOJIEHCTBUE TOKOB.
OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.
MarnuTHas 3anuch 3ByKa.
3aBucumocts 3/IC UHAYKIHUN OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO MOTOKA.
CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.
OcuuorpaMma rnepeMeHHoro Toka.
I'eneparop nepemMeHHOTro TOKAa.
WznyyeHue u npueM 3JeKTPOMAarHUTHBIX BOJIH.
OTpaxkeHue 1 NPeTOMIICHHE SJIEKTPOMArHUTHBIX BOJIH.
Jlabopamopnuvie pabomot

1. HaOmroneHue neiicTBUSI MAarHUTHOI'O TOKA Ha TOK.

2. U3yueHwue sIBICHUS NEKTPOMArHUTHON UHYKIIHH.

3. Ompenenenue yCKOPEHHs CBOOOHOTO MaICHUS TIPU MTOMOIIN MasTHUKA.

OnTuka. Jj1eMeHThI ClIeNHAJIbHOI TEOPUH OTHOCHTEILHOCTH.
3aKkoHBI pacnpocTpaHeHus ceera. iHrepdepeHuus cera.
Hudpaxuus csera. [lonspuzanms ceeta.
[TpsimonuHEHOE pacIpOCTPaHEHNE, OTPAKEHUE U NIPEIIOMIICHHE CBETA.
Onrtuueckue npubopsl. Judpaknuonnas pemérka. [Ipunnun otHocuTenbHoCcTU. [TocTynaTe
Teopuu otHocuTenpHOoCcTU. OcHOBHBIE cieacTBus CTO. PenaTuBncTCKuil 3aKOH CII0KEHHUS
CKOpOCTEH. 3aBUCUMOCTb PHEPTUH T€JIa OT CKOPOCTH €ro ABMKEHUs. PensitTuBucrckas
nuHamuka. [IpuHiun coorBercTBus. CBS3b MEXIy MAcCOM U SHEPrue.

Hemoncmpayuu
WNurepdepenuus ceera.
Judpakmnus ceera.
[Tonyuyenue criekTpa ¢ TOMOIIBIO MPU3MBI.
[Tomryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.
[Tonspuzanus ceera.
[IpsiMonnHEeITHOE pacpoCTpaHEHUE, OTPAKEHUE U TIPEIOMIIEHUE CBETA.
OnTuueckue npuodoopsl
Jlabopamopuvie pabomuot

4. W3mepeHwue mokazaress IpeIoMIICHUs CTEKJIA.

5. Ompenenenue ONTUYECKOM CHIIBI U (POKYCHOTO PACCTOSIHUS COOUPAIOIIEH JTHMH3BI.

6. H3mepeHue JIUHBI CBETOBOW BOJTHEI.

KBanroBas ¢pusuka

T'unomesa Ilnanxa o keanmax. ®orodpdexr. PotoH. [unomesa de bpoiina o 601H08bIX
ceoticmeax yacmuy. KopnyckyniapHo-60110801 Oyanusm.

[Tnanerapnast moaens atoma. KBaHTOBBIE IOCTYNaThl bopa. Jlazepsr.

Crpoenue atomHoro siapa. Snepubie cuibl. JledeKT Macchl W SHEPTHsl CBSA3M Spa.
SAnepHas sHeprervka. BnusHue HMOHM3MpYIOLIEH pagualMd Ha >KMBBIE OpraHu3Mbl. J{o3a
usnyyeHus. 3aKOH paouoaxkmueHo20 pacnaoa. DiemenmapHvle dacmuysl. PyHOAMeHMATbHbIE
83aUMOO0eUCMBUSL.

emoncmpayuu
®Dorodddexr.
JInnelyaTeie CIIEKTPHI U3ITyYEHHUS.
Jlazep.
CueTurK HOHU3UPYIOLIUX YaCTHII.



YueOHO-TeMaTHYeCKO€e MJIAHUPOBAHUE

Paznen, tema KomuuectBo | KonmuuecTtBo KonuuectBo
4acoB 71a00paTOPHBIX KOHTPOJIBHBIX
paboT paboT
11 knacc
DJIEKTPOAUHAMMKA 26 3 2
Ontuka. DJeMeHTHI cHenuaJbHoI | 18 3 1
TEOPHUH OTHOCUTEIbHOCTH.
KBantoBas ¢pusuka 22 0 2
Peseps 2
Bcero 68 6 5




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

Ne Tema ypoka [ara Jomarinee
2 MIPOBECHUS 3aJlaHue
2
T [Inan daxkr
S 8
/-
DJIeKTPOAUHAMUKA 264
1 | MarautHoe nione. JleicTBue 1 §.13 EI'D cTpl0.
MarHUTHOTO I10JIs1 Ha IIPOBOJIHUK 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 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
MIPOBOJTHUKAX
7 JlaGopatopHas 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.
DNEeKTPOMarHUTHASE WHIYKIIHS)
10 Mexannueckue KojieOaHus 1 §13,3 EI'D c1p 58,
["apmonnueckue KonedaHus §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
Konebanus. Pezonanc
13 DJeKTpOMarHUTHbIE KOJIeOaHuUs 1 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 §19-20,3 niisg cam
peur cTp8S.




No Tema ypoka [ara Jomarmraee
2 MIPOBEICHUS 3ajaHNe
I
O
Q:é o | [lman ®akT
E o
S &
-
15 | Ilepemennslii anekTpuueckuii Tok | 1 §21, 3 EI'O ctp 90.
16 | JleiicTByroriee 3HaYeHUE CHIIBI TOKa | 1 §22,3 EI'D ctp 95.
Y 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 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 | Uarepdepennns, nudpakus 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.
nerextuposanue. IIpocrenmuit
paauoONpUEMHUK.
26 IIpumeneHnne pananoBoIH 1 §40-43,3 cTp 169
OnTuka. JjleMeHTHI crienuaabHol | 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
OTpaXCHHE cTp186
29 JlaGoparopHas 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 TMH3bDY




No Tema ypoka [ara Jomarmraee
2 MIPOBEICHUS 3ajaHNe
I
O
Q:é o | [lman ®akT
1
-
33 | Hucnepcus cera Uarepdepenmms | 1 §53-55
ceera. [Ipumenenue
UHTEPEPEHITHH.
34 Hudpakmaus ceera 1 §55-56.
35 JudpaknuoHHas pemeérka 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. [lkamna
AIEKTPOMArHUTHBIX H3ITYYCHHH.
40 | KonTponsHas pabota Ne3 «Ontuka» | 1 [osT §44-60,66-
68
41 [TpuHIIMIT OTHOCUTENBHOCTH. 1 §61-62,pemry EI'D
IToctynartel 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 | Ilpumenenue potordpdexra. PotoH. | 1 §70-71
47 Pemenue 3amad no reopuun 1 IToBT §69-71,
boroaddexra JIOKJIQ IbI.
48 JlaBnenue cBeta XUMHUECKOE 1 §72-73,3-un

neiictue ceera. Pororpadus..

cTp227, NOKIAMdbI.
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No Tema ypoka [ara Jomarmraee
2 MIPOBEICHUS 3a/laHue
I
O
Q:é o | [lman ®akT
S 8
-
49 KonTponbnas padora Ne4 «CTO 1 [ToBT 111 10
1 hoTodpdexr» cTp278.
50 [1nanerapHast MoJieb aToMa. 1 §74, noxnaambl
51 KsanToBbie mocrynarel bopa 1 §75,10Kn1abI
52 Jlazepsl 1 §76-77, 3-un
cTp297
53 IIpoToHHO-HENTPOHHASI 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 BEIXOA AnepHbIX | 1 §87, pemry EI'D
peakiuit ctp33159
59 | Nlenenue ypana. Kanenbnas 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 | Biusnue nonnsupyromieit paauanuu | 1 §94,moBT 71 12
Ha )KUBBIC OPTAHU3MBI. cTp352, noKIaap!
63 DneMEHTapHbIE YaCTULIBI. 1 §95-96
OyHIaMEHTAIbHBIE
B3aMMO/ICHCTBUSI.
64 | Jlentonsl. Anponsl. KBapku. 1 §97-98
65 | KonrponbHas pabota Ne5 «Puszuka | 1 [TosT §80-98
aTOMHOTO SiIpay
66 ®u3nKa U METOJBI HAYUYHOTO 1 3aKJII04YEHUE CTP

TIO3HAaHUA

408-412
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IIporpammHoO-MeTOAMYECKOE 00ecrieYeHue

COOopHHK HOPMATHBHBIX JOKYMEHTOB. Pu3uka. denepaabHblii KOMIIOHEHT
rocyJIapcTBeHHOTO cTanaaprta. deaepanbHbiii 6a3ucHbIi an. CocraButenu: D. /1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

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

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

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

Co6opnuk 3anad mo ¢usuke 10-11 kmacce: Coct. Crenanosa ['H. 9-e m3a. - 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: OnTtuka. KBantoBas ¢usuka.l1 xi.: yaeOHUK
Ut yrau3ydenus pusuku: 3-e u3g. — M.; [poda, 1998

Msxkumes I'.4., CunsaxoB A.3., CnoboackoB b.A. ®uzuka: Dnexrponaunamuka 10-11 ki.:
VY4eOHuk 1 yria.u3ydenus ¢pusuku: 3-e usa. — M.; [Ipoda, 1998

Msikuies I'. 5., CunsikoB A.3. ®usuka: Konebanus u BosHbL. 11 k1. YueOHUK 1i1s
yra.u3yudeHus pusuku: 3-e uza. — M.; poda, 2001
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