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IosicHUTEeIbHAA 3aMUCKA

Martepuansl i1 pabodeld mporpaMMbl COCTABIICHBI HA OCHOBE:

e (enepanbHOTO KOMIOHEHTA FOCYAAPCTBEHHOTO CTaHAApTa OOIIero 00pa3oBaHus,

® [IPUMEPHOI MpOrpaMMel MO (PHU3MKE OCHOBHOTO o0IIero oopazoanus (cocrasurenu: 0.
N. luk, B. A. KopoBun)

e (emepanbHOrO mepevHs y4eOHMKOB, PEKOMEHJIOBAaHHBIX MMHHUCTEPCTBOM OOpa30BaHMUS
Poccuiickoit ®enmepanmu K HCIOJB30BAHUIO B 00pa30BaTEIIbHOM IpOIECCE B
o0mieoOpaszoBarenbHbIX yapexaeHusax Ha 2020-2021 yueOubii roa,

e C y4eToM TpeOOBaHUI K OCHAIICHHIO 00pa30BaTENLHOTO IMPOLECCa B COOTBETCTBHH C
COJICpKAaHWEM HAIOJHEHHsI Y4YeOHBIX NPEAMETOB KOMIIOHEHTa TOCYJapCTBEHHOTO
cTaHgapTa 001ero ooOpa3oBaHus,

e apropckoi mporpaMmel «du3nka, 10 — 11», aBT. I'. 1. Mskumes.

PaGowas  mporpamMmma  COIEHCTBYeT  COXpaHEHHIO  €IWHOTO  00pa30BaTENBHOTO
MIPOCTPAHCTBA, HE CKOBBIBAS TBOPYECKOW WHUIMATHBBI YYHUTENS, IPEIOCTABISET IIHPOKHE
BO3MO>KHOCTH JUTSI peajT3alliy Pa3IMIHBIX ITOAX0/I0B K MTOCTPOSHHIO Y4eOHOTO Kypca.

du3nka Kak Hayka 0 HanboJjee o0IIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAYECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUK 00 OKpYyXKarolieM MHUpE.
OnHa packpelBaeT poOJIb HAyKH B DSKOHOMHUYECKOM H KYyJbTYPHOM pa3BUTHH OOIIECTBa,
CTocoOCTBYeT (POPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHUs. [ pemeHus 3amaqd
(dbopMUpPOBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, PAa3BUTHSI MHTEIJUIEKTYaIbHBIX CIIOCOOHOCTEH
Y TI03HABATEJIBHBIX HHTEPECOB MIKOJIHHUKOB B MpoIecce U3ydeHUsT (PU3UKH OCHOBHOE BHUMaHHE
CIIEyeT y/AeNsITh He Tepenaye CyMMBI TOTOBBIX 3HaHUi, a 3HAKOMCTBY C METOJaMU HaydHOTO
MO3HAHUSI OKPYXKAIOUIETO0 MHUpPA, TOCTAaHOBKE MpoOieMm, TpeOylolmux OT  yJalluxcs
CaMOCTOSITENIBHOM JeSITeNbHOCTH MO UX pa3penieHnto. O3HaKOMIIEHHE IIKOJIbHUKOB ¢ METOAaMU
Hay4YHOTO TO3HAHUSI MPEANoaraeTcsi IpoOBOAUTh IPHU U3YYEHHH BCEX pa3fesioB Kypca GU3UKH, a
HE TOJIBKO MPHU U3yYEHUU CHEeHATBHOTO pasnena «Du3uka u MEeTo bl HAyYHOTO TTO3HAHUSD.

['ymanuTapHoe 3HaUeHHE (PU3UKUA KaK COCTaBHOM YacTH OOIIEro 0Opa3oBaHUU COCTOUT B
TOM, YTO OHA BOOPYXKAET IIKOJbHUKA HAYYHBLIM MEMOOOM NO3HAHUA, TIO3BOJISIIOIINM MOTy4aTh
00BEKTUBHBIE 3HAHUS 00 OKPY)KAIOIIEM MHUPE.

3HaHue (PU3MYECKHX 3aKOHOB HEOOXOAMMO JJIsi HW3Y4eHHsS XHUMHH, OHOJIOTHH,
¢dbuszuueckoit reorpaduu, rexnonoruu, ObX.

Kypc ¢usuku B manHoi pabodeil mporpamme cpeaHero (IoJHOT0) 00IIero oopa3oBaHus
CTPYKTYpUpYEeTCS Ha OCHOBE (U3MYECKHUX TEOpHU: MeXaHHWKa, MOJeKyspHas (usmka,
ANIEKTPOAMHAMHUKA, SJIEKTPOMArHUTHbIE KOJeOaHuUs U BOJIHBI, KBAHTOBAs (PU3HKA.

Oco0eHHOCThIO TpeaMeTa «pu3nuka» B ydeOHOM IU1aHe 00pa30BaTEIbHOM IIKOIbI
SBJISETCA U TOT (DaKT, YTO OBJIA/ICHUE OCHOBHBIMU (PU3NUECKUMHU MOHATUSAMU U 3aKOHAMHU Ha
0a30BOM ypOBHE CTaJI0O HEOOXOIUMBIM MTPAKTUYECKH KAXKIOMY YETIOBEKY B COBPEMEHHON KU3HHU.

H3yuyenue ¢pu3nkm B cpeAHNUX (MOJHBIX) 00pPa30BaTeIbHBIX YUPEXKICHUAX HA 0230BOM
YPOBHE HANIPABJIEHO HA JOCTUKEeHHE CJIeTYIOIIMX I esIeii:

. oceoenue 3nanuilli 0 GQyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX M MPHUHIHUIAX, JISKAIUX B
OCHOBE COBPEMEHHOH (hM3MYECKO KapTHHBI MHpa; Hambojee BAXKHBIX OTKPBITUAX B
obnmactu (U3HMKH, OKAa3aBIIMX OTMpENeNsoNee BIUSHUE HA pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJ]aX HAyYHOTO MO3HAHUS TPUPO/IBI;

o ognadenue ymeHuamu TPOBOJUTH HAONIOJEHHUS, IUIAHUPOBATh M BBINOJIHATH
AKCMIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI M CTPOUTH MOJIENH, IPUMEHSITH MOTYyYCHHbIE 3HAHUS
no ¢uszuke A 0ObSICHEHUS Pa3HOOOpa3HbIX (U3NYECKUX SBICHUN U CBOWMCTB BEIIECTB;
MPAKTUYECKOTO HCIONb30BaHUA (PU3MYECKUX 3HAHWUW; OILIEHUBATh JOCTOBEPHOCTH
€CTeCTBEHHOHAyYHOU UH(OpPMAIINH;

®  pazeumue NO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B Tpoliecce MPUOOpPETeHUs 3HAHUN M yMEHUH Mo (U3UKE C MCIOIH30BAHUEM Pa3IUIHBIX
HMCTOYHUKOB MHGOPMAITUU ¥ COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTUH;



J éocnumanue  YOSXKICHHOCTH B  BO3MOXXHOCTH  IIO3HAHUS  3aKOHOB  MPHUPOJIBL;
HUCIIOJIb30BaHUA IIOCTI/I)KGHI/If/'I (I)I/I3I/IKI/I Ha 6HaFO Pa3sBUTUA YeJIOBEUECCKOM OUBHUIIU3allUH,
HEOOXOJMMOCTH COTPYAHMYECTBA B IMPOIECCE COBMECTHOTO BBITIOJIHEHUS 3ajad,
YBOKHUTEIBLHOTO OTHOIICHUS K MHEHHIO OIMOHEHTa MpH OOCYXKJICHUU MpolieM
€CTECTBEHHOHAYYHOTO  COJICP)KaHMsSl; TOTOBHOCTHM K MOpPAJIbHO-3TUYECKOW  OIIEHKE
HUCITOJIB30BaHUA HAay4YHBIX I{OCTI/I)I(GHI/Iﬁ, YyBCTBa OTBC€TCTBCHHOCTHU 3a 3alUTy
OKpYKarollen Cpeibl;

J HCNOJb30BAHNE PUOOPETEHHBIX 3HAHUNA U YMEHUH /Il PEIICHUs MPAKTUUECKUX 3aj1a4
MTOBCETHEBHOM KHM3HU, 00eCIIedeHUs] 0€30MMacHOCTH COOCTBEHHOM JKU3HHM, PAIlHOHATBHOTO
MIPUPOJIOTIONIL30BAHUS U OXPAHBI OKPYKAIOIIECH CPEIbI.

PabGouass mporpamma mpemycMmarpuBaeT (pOPMUPOBAHUE Yy IIKOJBHUKOB OOIIEy4YeOHBIX
YMEHUH W HAaBBIKOB, YHHBEPCAJBHBIX CIIOCOOOB JESATEIHHOCTH M KIFOUEBBIX KOMIIETEHIINH.
[IpuoputeraMu A MIKOJABHOTO Kypca (U3MKM Ha JTalne CpeaHero (MOoJIHOro) oOIero
00pazoBaHus SBISIOTCS:

lloznasamenvHas oesmenvHoCmb:

. HCIIOJIb30BAHNE JUTSt ITO3HAHUS OKpYXKaIoILIEero MHpa Pa3IUYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAOII0/IEHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE;
. (dbopMupoBaHMEe YMEHMHM pasznuyarh (aKThl, THIOTE3bl, NPUYHUHBI, CIEACTBUS,
JI0KAa3aTesIbCTBA, 3aKOHBI, TEOPUU;

. OBJIaJIECHUE  aJeKBaTHBIMU  CIOCOOAMU  pEUIEHUS  TEOPEeTHYECKHX U
JKCIIEpUMEHTAJIBHBIX 33714,

. MPUOOpPETEHNE OMbITA BBIIBUKEHHS TUIIOTE3 1J1s1 OOBSCHEHUS! U3BECTHBIX (PAKTOB U

AKCIEPUMEHTAJILHOU MPOBEPKU BbIABUTAEMBIX THIIOTES.
Hnghopmayuonno-kommyHukamuenas 0esmenbHoCmy .

. BJIaJICHUE MOHOJIOTMYECKOW W JHUaJoTHYeCKOW pedbto. CIoCOOHOCTh MOHUMATH
TOYKY 3pCHHS cOOeCeTHUKA M TPU3HABATh IIPABO HA MHOE MHCHHUE;
. WCIIOJIb30BAHUE JUIsI PEIICHUS TO3HABaTEIbHBIX M KOMMYHHKATHBHBIX 3aja4

Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH.
Pegnexcusnas oesmenvrnocmon:

L4 BJIAICHUC HABBIKAMHW KOHTPOJA W OLCHKHU CcBOEH ACATCIBbHOCTH, YMCHUEM
IpECABUACTb BOSMOXKHBIC PE3YJIbTAaThl CBOUX HeﬁCTBHﬁZ
L4 OpraHru3anusa y‘IC6HOI71 ACATCIIBHOCTH: IIOCTAaHOBKA ILCJIM, IIJIaHUPOBAHUC,

oTpe/iesieHUue ONTUMATBHOIO COOTHOILICHUS 1I€JIU U CPEJCTB.
MecTto npeamera B yueOHOM IJIaHe
®DenepalbHbIil 0a3UCHBIA yueOHBIN MIIaH ISl 00pa30BaTeNbHBIX yupexkaeHuit Poccuiickoit
Oenepann OTBOAUT 4 yaca B HEAETIO JUIS OO0s3aTENBHOTO H3yueHUs (U3HKU Ha 0a30BOM
YpOBHE CTYIEHU CpeaHero (mojHoro) obmero oopasoanus. B Tom uucie B X u Xl kiaccax no
2 y4eOHBIX yaca B Heeno. B manHo# paboueit mporpamme Ha uszydeHnue ¢usuku B 11 kiacce
OTBOJUTCS 2 yaca B HeZleNto, u3 pacuéra 33 yueOHbIe Heqenu — 66 yacoB B roI.

TPEBOBAHUA K YPOBHIO
MNOAI'OTOBKH BbIITYCKHUKOB

OOsi3aTenbHBIC pe3yabTaThl HM3ydeHUss Kypca «Du3ukay TpUBEIEHBI B  pasjiene
«TpeboBaHUsI K YPOBHIO IMOJTOTOBKH BBIMTYCKHUKOBY», KOTOPBIM TOJHOCTBIO COOTBETCTBYET
cTaHgapTy. TpeOoBaHMsI HAmpaBJeHbl Ha pEaIM3AlMI0 JCSITEIBHOCTHOTO U JIMYHOCTHO
OPUEHTUPOBAHHOTO IMOJIXOJ0B; OCBOCHHE YUYAIIMMHCS HHTCIUICKTYAIbHOW M TMPAKTHUECKOM
JICATEIbHOCTH, OBJIAJICHUE 3HAHUSMH M YMEHUSIMH, HEOOXOJMMBIMH B TOBCEIHEBHOU KH3HH,
MO3BOJISIONIMMU  OPUEHTHPOBATHCS B OKPYKAIOIIEM MHpPE, 3HAUUMBIMU JUII COXPaHEHUS
OKpY’KaroIie cpeapl 1 COOCTBEHHOTO 3/I0POBBSI.



PyOpuka «3HaTh/mOHMMATEY BKIOYaeT TpeOOBaHMA K y4eOHOMY MaTepually, KOTOPBIHA
yCBaMBAE€TCsI M BOCHPOU3BOAMTCS Yy4YallUMUCS. BBINYCKHUKM JOJDKHBI I[OHUMaTh CMBICI
M3y4aeMbIX (PU3NYECKUX MOHATHH, PU3NIECKUX BEITMUUH U 3aKOHOB.

PyOpuka «YMeTh» BKIOYaeT TpeOOBaHMS, OCHOBAaHHBIX Ha OOJiee CIOXKHBIX BHUAAX
JEATEIbHOCTH, B TOM YHCIE TBOPYECKOW: OMUCHIBATH U OOBIACHATh (U3MUECKHE SBICHHUS U
CBOMCTBa Te€J, OTJIMYATh TUIOTE3bl OT HAY4YHBIX TEOpHH, JAeiaTb BBIBOJBI HAa OCHOBaHUU
OKCHEPUMEHTAJIbHBIX  JIAHHBIX, [PUBOJAUTH IPHUMEPHl  IPAKTUYECKOIO M CIIOJIb30BAHUS
MOJIydCHHBIX 3HAHWW, BOCIPHHUMATh W  CAMOCTOSITENIFHO OIIGHWBATh  HMH(MOpPMAIHIO,
conepxaurytocs B CMU, NHTepHeTe, Hay4HO-MIOMYJISIPHBIX CTaThsIX.

B pyOpuke «Mcmonb30BaTh NpUOOpETEHHBIE 3HAHWS M YMEHHS B IPAKTHYECKOU
JESITEIbHOCTH UM TOBCEIHEBHOW MXU3HW» IPEACTaBIICHbl TPEeOOBAHMUS, BBIXOJSLINE 33 pPaMKU
y4eOHOT0 Mpoliecca U HalleJIEHHbIE Ha PElIeHHe pa3HOOOpa3HbIX KU3HEHHBIX 3a/1au.

B pezynemame u3yuenus gpuzuku na 6a3060m ypoeHe yueHuUK 0014ceH

3HATH/MIOHMMATDH

J CMBIC/I NOHATHH: (U3NUYECKOE SBIIEHUE, TMIOTE3a, 3aKOH, TEOPHSs, BEILIECTBO,
B3aUMOJICHICTBUE, DJIEKTPOMArHUTHOE IoJie, BOJHAa, (OTOH, aToM, aTroOMHOE  SApo,
MOHU3UPYIOIINE U3JIydYeHus, IUIaHEeTa, 3Be3/1a, rajlakTuka, Beenennas;

J CMBICT (PU3MYECKUX BeJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, cujia, HMITYIIbC,
paboTa, MexaHMYeCKasi SHEPrusi, BHYTPEHHsS BSHeprus, aOCONIIOTHAs TeMmIiepaTypa, CpEeaHss
KMHETHUYeCKasl YHEPrusl YacTUILl BELIECTBA, KOJUYECTBO TEIJIOTHI, SJIEMEHTAPHBIN 3IEKTpUYECKUN
3apsn;

. cmblenl puzuyecKux 3aKOH068 KIAaCCUUeCKON MeXaHUKU (BCEMHUPHOTO TATOTEHMS,
COXPAaHEHHUs SHEPruH, HMIIYJIbCa), COXPAHEHMs DJIEKTPUUYECKOTO 3apsja, TEepMOIUHAMUKH,
ANIEKTPOMArHUTHOU MHIAYKINH, (oTod(dekTa;

. 6KJ1a0 POCCUTICKUX U 3aPYDOEeHCHBIX YUEHbIX, 0KAa3aBIINX HauOOJIbIIee BIUSHUE HA
paszBuTHe (HU3UKY;

yMeThb

. onucvlgame U 00bACHAMb (Pu3uYecKue A6NeHUA U CEOUCMEA mes: IBUKECHUE
HEOECHBIX TN U HMCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM; CBOMCTBA ra3oB, >KUIKOCTEH M TBEPIBIX
T€J; JEKTPOMATHUTHYK0 HHAYKIHIO, PACIPOCTPAHEHUE SJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOJICTBA CBETa; U3IIyYCHHE U MOTJIOLIEHUE cBeTa aTOMOM; (hoTOd(pdekT;

. omauuamp TUIOTE3bl OT HAYYHBIX TEOPUU; Oeramb 6bl600bl HA OCHOBE
AKCIEPUMEHTAJIbHBIX JAaHHBIX; HPUGOOUMb HPUMEPDL, NOKA3bleaoujue, Ymo: HaONIOIEHUs U
SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM IS BBIJIBUXKEHHSI TUIIOTE3 U TEOPHi, IO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (U3WYECKass TEOpUsS JaeT BO3MOXKHOCTh OOBSCHSTH
W3BECTHBIE SIBJICHUSI IPUPOIBI M HaydHbIe (DAKThI, MPECKa3bIBATh €Ille HEM3BECTHBIC SBJICHMUS,

. npueOOUmMs NpPUMEPbL NPAKMUYECKO20 UCHONb306AHUA (PUUYECKUX 3HAHUIL:
3aKOHOB MEXaHUKH, TEPMOJUHAMUKH M 3JIEKTPOJMHAMHUKU B HHEPre€TUKE; Pa3IMYHBIX BUJIOB
AIIEKTPOMArHUTHBIX U3ITyYEHUH Ui Pa3BUTHS Paauo U TeIEKOMMYHUKAIIMMA, KBAHTOBOU (pU3UKU
B CO3/IaHUH SJIEPHOM SHEPTETUKH, JIA3EPOB;

. 60CNpUHUMAMb U HA OCHOGE NOJYYEHHBHIX 3HAHUIL CAMOCHMOAMEIbHO
oyenueams vHpopManuio, coaepxkairytocs B coobmenusx CMMU, HWHrepHere, HayuyHO-
MOMYJISIPHBIX CTATHIX;

HCIO0JIL30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHUS B IPAKTHYECKOM JeATeJbHOCTH H
NOBCEJIHEBHOM KU3HH JJIA:

. obecrieueHrs O€30MaCHOCTH JKU3HENEATENHHOCTH B TPOIIECCEe HCIOIB30BaHUS
TPAHCIIOPTHBIX CPEANCTB, OBITOBBIX ANEKTPONPHOOPOB, CpPEACTB paauo- u
TEJIEKOMMYHUKAIMOHHOW CBSI3U;

. OLICHKM BJIMSHHUS Ha OpPraHU3M YEJIOBEKA WM JIPYyrue OPraHU3Mbl 3arpsi3HEHUS
OKpY’KaroLlEen Cpeibl;

. PaLMOHAIIBHOTO MPUPOAOTIOIB30BAHMS U 3ALUTHI OKPYKAIOLIEH CPEJIbI.



Jliist Bcex pa3fenoB MNpu U3y4eHUH Kypca (GU3UKU CPEAHEN MIKOJBI B pa3ies
«TpeboBaHMs K yPOBHIO MOATOTOBKH BBIITYCKHHUKOB

3HATL/MIOHUMATH

° OCHOBHBIE TOJIOKEHUSI M3y4aeMbIX (PU3NYECKUX TCOPUH U MX POib B (DOPMUPOBAHWUU HAYYHOI'O
MHPOBO33PEHUS;

° 6K/1A0 POCCUNICKUX U 3aPYOEIHCHBIX YUEeHbIX, OKA3aBIIMX HAWOOJIBIICE BJIMSHUE HA Pa3BUTHE
¢buznky;
yMeThb

° HpUBOOUMb NPUMEPBI ONBIINOE, WLIIOCHPUPYIOUIUX, YTO: HAOIIOACHUS U 3KCIICPUMEHT CIyXaT

OCHOBOHM JUISl BBIIBMKECHUS TMIIOTE3 M IIOCTPOSHUS HAYYHBIX TEOPHH; SKCIEPUMEHT I103BOJISAET
MPOBEPUTHh HCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hM3MYECKass TEOpUs JAeT BO3MOXKHOCTb
OOBSICHATD SIBJICHUSI TIPUPOJIBI M HAay4YHbIe (DaKThI; (DU3MUECKasi TEOpHUs TO3BOJISET MPEACKa3bIBATh
elle HEWU3BECTHBIC SBJICHUS W WX OCOOCHHOCTH; TIpU OOBSCHEHUH TPUPOTHBIX SBICHUHN
HCTIONB3YIOTCS (PU3MYECKHE MOJICNHU; OJUH U TOT K€ MPUPOIHBIA OOBEKT WJIM SIBICHHE MOXXHO
HCCIIeIOBAaTh HA OCHOBE HCIIONB30BaHUS Pa3HBIX MOJIEIIEi; 3aKoHbl (GHU3KKN U pHU3HUecKue Teopun
HAMEIOT CBOM OIIPEEIIEHHbIE TPAHULBI IIPUMEHUMOCTH;

° onucwleams (YHOAMEHMAIbHBIE ONbIMbL, OKA3A8MIUE CYUWECMECHHOE GMUAHUE HA pa3zsumue
dusuxu;

) HPUMEHAMb NOJIYUEHHbLE 3HAHUS 01 PeULeHUA u3uUecKux 3a0au;

° MPEACTABIIATh PE3YJIBTAThl U3MEPEHHI C YIETOM MX IOIPEIIHOCTEH;

° GOCHpUHUMAMb U HA OCHO8E NOJIYYEHHBLIX 3HAHUI CAMOCHOAMEIbHO OUCHUBAMD

nHpopMaIuio, cojaepxkaiytocs B cooOmeHusx CMU, HaydHO-TIOMYJNSAPHBIX  CTaThsIX;
UCnOMb306amb HOBBIE MH(QOPMAIIMOHHBIC TEXHOJOTHU JUIS TIOMCKA, 00pabOTKU M MpEbABICHUS
nHdopMaIuu 1o Gpu3uKe B KOMIIBIOTEPHBIX 0a3ax JaHHBIX U ceTsax (ceTu MHTepHeTa);

HCIIO0JIb30BATh rlpnoﬁpeTem{ble 3HAHUA M YMCHHHA B HpaKTﬂquKOﬁ JACATCJIBHOCTH H
MOBCEeIHEBHOM KU3HM IJIS:

. obecrieueHnsi 0E30MACHOCTH JKU3HENEITENFHOCTH B TIPOIECCE HMCIOIB30BAHUS TPAHCIOPTHBIX
CPEeICTB, OBITOBBIX AJIEKTPOIPHOOPOB, CPENCTB PAINO- U TEIEKOMMYHHUKAIIOHHON CBS3H;

. aHanM3a W OIEHKH BIVMSIHAA Ha OpPraHW3M YeIOBEeKa W JIpyrHe OPTraHW3MBl 3arps3HEHHS
OKpYXarolei cpensl;

. PaIOHAIBHOTO MTPUPOIOIIONF30BAHMS U 3AIUTHI OKPYKAIOIIEH Cpebl;

. olpeneNneHns COOCTBEHHON MO3UIINHU 110 OTHOIIEHHUIO K IKOJIOTMYECKUM MTPOobIeMaM U MTOBEIEHUIO

B IIPUPOIHOM cpeie.

Conepxanne Kypca
11 xnacc
DJIeKTPOANHAMUKA

MarnutHoe ToJIe TOKa. Jleticmeue MAacHUMHO20 N0 HA OBUNCYWUEC 3APSNCEHHbLE
ygcmuyvl. SIBIE€HUE AIEKTPOMArHUTHOM HHAYKUUU. B3auMOCBS3b  3IIEKTPUUECKOTO U
MarHuTHOTO ToJieii. CBOOOIHBIE 3TIEKTPOMArHUTHBIE KOJIeOaHUs. DIEKTPOMAarHUTHOE TOJIe.

DONeKTpoOMarHuTHble  BOJNHBL. ~ BonHOBBIE  cBoiicTBa  cBeta. Pa3nuuHble  BUABI
ANEKTPOMArHUTHBIX U3TYyYEHUN U UX MPAKTUUYECKUE TPUMEH CHHUSI.

Hemoncmpayuu

MarsuTHOE B3auMOJSHCTBUE TOKOB.
OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MarHUTHBIM T10JIEM.
MarunuTHas 3anmch 3ByKa.
3aBucumoctb DJ{C UHIAYKIMHU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.
OcuumiorpaMma NepeMeHHOro ToKa.



I'enepaTop nepeMeHHOro ToKa.
W3nyuenue u npuem 3J1eKTPOMarHUTHBIX BOJIH.
OTtpaxkeHue U MpeIOMIIEHUE IEKTPOMAarHUTHBIX BOJIH.
Jlabopamopusie padomot
1. HaOmroneHnue neificTBUS MarHUTHOTO TOKA HA TOK.
2. U3yuenue sBIEHUS SIEKTPOMArHUTHON HMHYKIIWH.
3. OmpeneneHune yCKOPEHUs: CBOOOTHOTO NaIeHHsSI TP MOMOIIY MasTHUKA.
OnTHuka. JjieMeHTBhI ClleNHAJIbHOI TeOPUH OTHOCUTEIbHOCTH.
3akoHbl pacrpocTpaHeHus ceera. larepdepenuus ceera.
Hudpaxmus cera. [Tonspusanus cera.
[IpsimosiuHetHOE pacnpocTpaHEHHUE, OTPAKEHHUE U IPEIOMIICHUE CBETA.
OnTrueckue npubdopsl. Judpaxnuonnas pemérka. [Ipunuun otHocutensHoctu. [loctynaTs
Teopuu oTHOcUTeNbHOCTH. OcHOBHBIE cneAcTBUsA CTO. PenaTuBUCTCKUI 3aKOH CIIOXKEHUS
CKOpOCTEH. 3aBUCUMOCTb SHEPTUH TeJIa OT CKOPOCTHU €ro JABMKEHUS. PensTuBucTckas
nuHamuka. [IpuHiun cootBercTBUs. CBS3b MEXy MacCcoOi U dHEpruen.
Jemoncmpayuu
WNnTtepdepennus crera.
Judpakuus cera.
[TonyueHue criekTpa ¢ HTOMOIIbIO PU3MBI.
[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.
[Tonspuzanus ceera.
[IpssMonMHENHOE pacIIPOCTPAHEHNE, OTPAKEHHUE U IIPEIIOMIIEHUE CBETA.
OnTryeckue mpudOpbI
Jlabopamopnwie pabomot
4. UV3mepeHue nokasaresus MpeaoMIICHHS CTEKIa.
5. Ompenenenre ONTUYECKON CHITBI U (DOKYCHOTO PACCTOSIHHS COOMPATOIICH JIMH3BI.
6. M3mepeHwne NIUHBI CBETOBOM BOJTHBI.

KBanToBas pusuka

Tunomesa Ilnanxka o keanmax. ®ororddexr. PotoH. [unomesza de bpoiiis o 601HOBbIX
ceovicmeax wacmuy. Kopnyckyisapro-6011o601i 0yaiusm.

[Inanerapnas Mmosens aroMa. KBantoBbie moctynatel bopa. Jlazepsl.

Crpoenue atomHoro siapa. Snepubie cumibl. Jlehekr Macchl M SHEprusi CBA3M spa.
AnepHas sHeprervka. BiusHue HOHM3UpYIOLIEH paAvallMd Ha JKUBbIE OPraHusMel. /oza
usnyyeHus. 3aKoH paouoaxkmusHo20 pacnaod. dnemenmapHvle dacmuysl. DynoameHmanbHvle
83AUMOOCUCMBUSL.

Hemoncmpayuu
doTtorddexr.
JIuHeyaTsle CIEKTPHI U3ITYYECHUS.
Jlazep.
CueTynK HOHU3UPYIOIIUX YACTHUL.

B paGoueii mporpamme no ¢usuke 11 knacc nperycMoTpeHbl YpOKH, COAEPIKAIINE HIIEMEHT
3HaYMMOCTH y4eOHOTO MpeaMeTa i Mpo(ecCHOHAIBHOMN NesITeIbHOCTH.

Y4yeOHO-TeMaTHYECKOE IVIAHUPOBAHUE

Paznen, Tema KomuuectBo | KonmmgectBo KomnuecTBo
JacoB 1a00paTOPHBIX KOHTPOJBHBIX
pabot pabot
11 xnacc
DIeKTPOAMHAMHUKA | 26 |3 £




OnTuka. DJeMeHThl CHenuaJbLHOM
TE€OPUM OTHOCUTEJIHLHOCTH.
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KBanroBas ¢pusnka

22

Bcero

66




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

Ne Tema ypoxka [Hara Jomaminee
3 IPOBEICHUS 3a/1aHue
I
Q
2 o | [lman | ®akr
= o
S 8
-
DJIeKTPOAMHAMHUKA 26 4
1 MaruutHoe nione. JleicTBue 1 02.09 §.1 3 ET'D c1pl0.
MAarHUTHOTO TIOJISI HA IPOBOIHUK C 8.2,3 EI'D ctpl6.
TOKOM .
2 JleficTBHE MarHUTHOTO TIOJIS Ha 1 04.09 §.3,4,3EID
JBUKYIIMICS 2IEKTPUUECKUI ctp23. §5, 3 ans
3apsa. Pemenue 3anay. cam
pemt.,ctp26,A1,C2.
3 MarauTHele CBOMCTBA BEIIECTBA. 1 09.09 §.6,mril ctp 30
4 OTKpBITHE AJIEKTPOMArHUTHOM 1 11.09 §7, 3 EI'D cTp34.
WHAYKIIMU. MarHuTHBIN HOTOK.
5 Hanpasienne WHIYKIIMOHHOTO 1 16.09 §8.3 EI'D ctp 39.
TOKa.
[IpaBuno Jlenna. 3akoH
ANIEKTPOMArHUTHOM MHIYKIIMH.
Pemmenue 3agau
6 BuxpeBoe anekTpuyueckoe moJe. 1 18.09 §9,10, 3 myist cam
OJIC MHAYKIMH B IBUOKYIIAXCA peuwr ctp4S
IPOBOJHUKAX
7 JlaGopaTopnast pabota No2 1 23.09 n§8-10.
«3yuenue siBieHUs
AIIEKTPOMArHUTHOM MHYKIIUH
8 CaMOMHAYKITUS. DHEPTUS 1 25.09 §11,12,3 niist cam
MarHUTHOTO TOJIS peut ctp 52. I1 rn2
cTpS2
9 KonTpomnsnas padota Nel 1 02.10 [Tost. I'nm 1-2.
«MarsuTHoe moJe.
DNIeKTPOMAarHUTHASE MHIYKIIHS
10 Mexanuyeckue KoJieOaHus 1 07.10 §13, 3 EI'D c1p 58,
I"apmoHnueckue KosieOaHus 814, noar. K JIP
Ne3,3 mst EI'D
cTp6S
11 JIaGopatopHas pabota Ne3 1 09.10 814-15, 3 s cam
«OrnpeneneHue yCKOpeHus pemwr ctp 68..
CBOOOJHOTO Ma/ICHUS MIPHU MMOMOIIN
MasiTHUKa
12 BoiHyX/1eHHbBIE MEXaHUYECKUE 1 14.10 §16, m rn3 cTp73
kosnebanus. PezoHaHc
13 DJNEeKTPOMarHUTHBIE KOJIeOaH!Us 1 16.10 817-18,3 ETD
cTp76




14 ®opmyna Tomcona 1 21.10 819-20,3 mi1st cam
peni cTp8S.
Ne Tema ypoka [Hara Jomaminee
3 POBEICHUS 3aJjaHne
I
Q
2 o | lman | dakt
= o
S 8
/-
15 [lepemenHbli anekTpuueckuii Tok | 1 23.10 §21, 3 EI'D c1p 90.
16 | JleficTByrolee 3HaYCHUE CHIIBI TOKa | 1 06.11. §22,3 EI'D c1p 95.
Y HATIPSDKEHUS
17 DNEeKTPUYECKUil pe30HAaHC. 1 11.11 §23-25.
ABTOKOJIEOAHUS
18 Tpancdopmatop I[IpousBoacteo u | 1 13.11 §26. §27, moar
HCMOJIb30BAHUE DIICKTPOIHEPT U nokansl ctp 115.
19 Pemrenne 3amau 1 18.11 28, mrin 3,4,3 cTp
115
20 KoHuTpoasHas padora Ne2 1 20.11 [ToBT 71 3-4.
«MexaHuyeckue u
JJICKTPOMArHUTHBIC KOJICOAHUSDY
21 MexaHn4eckue BOJIHBI J{miHa 1 25.11 829-30
BOJIHBI. Y paBHEHUE MEXaHUYECKON
BOJIHBL. BOJIHBI B cpenie
22 3BYKOBBIE BOJHBEIL. 3BYK. 1 27.11 831,32
23 | UnaTepdepennms, nudpakus u 1 02.12 833-34.
MOJISIPU3allMs MEXaHUYECKUX BOJIH.
24 DNeKTPOMarHUTHBIE BOJHBI 1 04.12 835-36,n0x1aa6!
[TnoTHOCTH MOTOKA
AJIEKTPOMArHUTHOTO M3JTy4eHUs
25 Pannocsszp Moaymsinus u 1 09.12 837-39, noknazpl.
nerektupoBanue. [Ipocreimmii
paTuOTPUEMHHUK.
26 [IpuMeHeHnue paaTuoBOJIH 1 11.12 840-43,3 ctp 169
Onruka. DjieMeHTHI | 18 4
CHeHAJILHOMI TeOpHUH
OTHOCUTEJIbHOCTH.
27 CBeToBBIE BOJIHBI. 3aKOH 1 16.12 844-46.3 ctp 178
OTpaXEHHSI CBETa
28 | 3akoH mpenomiieHus ceeta. [Tomnoe | 1 18.12 847-48,pemry EI'D
OTPAKECHUE ctpl86
29 JIaGopatopHas pabota Ned 1 23.12 §49 3 ctp 189
«3mepenune mokazarens
MIPEIOMIICHHUS CTEKIIa»
30 | Jlunza. [loctpoenue nzobpaxkenui, | 1 25.12 §50, pemry EI'D
aBaE€MBIX JIMH3aMHU. ctpl96
31 ®opmyna nuH3bl. Pemenue 3amau. | 1 13.01 851-52, 3 ctp201




32 Jlaboparopuas pabota No5 1 15.01 [TosT §44-52
«OnpeneneHue ONTHUYECKON CUITBI U
(hOKYCHOTO paccTOSTHUS
coOuparomien JMH3bDY
Ne Tema ypoxka ara Jomarnee
3 IPOBE/ICHUS 3aJiaHne
I
Q
2 o | lman | dakTt
=HS
S 8
-
33 | Hucnepcus cBera Murepdepenmus | 1 20.01 853-55
ceera. [Ipumenenune
MHTEpPEpEeHINH.
34 Judpaxius cBera 1 22.01 855-56.
35 Hudpakunonnas pemeTka 1 27.01 §58,59, 3 cTp224
36 Jlaboparopuas padoTa Ne6 1 29.01 [ToBT §55-59
«M3mepenune TIMHbBI CBETOBOIM
BOJTHBI»
37 [Monsipu3zanus ceera 1 03.02 860
38 Bupl a5eKTpoMarHuTHBIX 1 05.02 866-67
n3nydeHnil. CriekrpajibHbIe
annapatbl CEeKTpbI U
CIIEKTpaJIbHBIN aHAJIN3
39 HudpakpacHoe u 1 10.02 868, moaroroBka K
yIbTPaUOIECTOBOE U3TYyUCHUSI. K/p.
Pentrenosckue myuu. [lkana
AJIEKTPOMATHUTHBIX U3ITyYCHUH.
40 KontponbHas padoTa Ne3 1 12.02 IToBT §44-60,66-
«OnTuka» 68
41 [IpuHIUIT OTHOCUTEIIBHOCTH. 1 17.02 861-62,pemry EI'D
[Toctynatel Teopuu cTp225.
OTHOCHTEIILHOCTH
42 OcHoBusble cnenctust CTO. 1 19.02 863
PensiTuBUCTCKUIT 3aKOH CIIOKEHHUSI
CKOPOCTEH.
43 3aBUCHUMOCTb SHEPTUHU TEJA OT 1 13.02 864
CKOPOCTH €T0 JIBHKCHHUSL.
PensituBHCTCKAs TMHAMHUKA.
[TpuHIMI COOTBETCTBUSI.
44 CBs3b Mex 1y Maccoil ¥ aHepruen. | 1 24.02 §65,3 cTp 245
KBanToBas ¢pusuka 224
45 KBanroBas ¢usuka. Potorpdexr | 1 26.02 869
Teopus dpororddexra. 3-it 3akoH
dhoTorddekra.
46 [Tpumenenue porosrpdexra. 1 03.03 §70-71
DOTOH.
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47 Pemrenue 3aga4 o Teopuu 1 05.03 [ToBT §69-71,
dhoTorddekra JIOKJTAJTBI.
48 JlaBnenue cBeta XMMHUYECKOS 1 10.03 872-73,3-un
neiicteue ceera. @ororpadusi.. cTp227, NOKIAMbL.
Ne Tema ypoxka [ara Jomarnee
3 IPOBEICHUS 3aJjaHue
I
Q
2 o | lman | dakr
= o
S 8
X 5
49 KonTtponsHas padora Ne4 «CTO | 1 12.03 [ToBT 71 10
u hotorhdexT» cTp278.
50 [TnanerapHas MOJIENIb aToMa. 1 17.03 874, noknaisl
51 KsanToBbie moctynarsl bopa 1 19.03 875, 1oxi1a bl
52 Jlazepsl 1 02.04 876-77, 3-um
cTp297
53 [TpoToHHO-HEHTPOHHASI MOJICITH 1 07.04 878-79
apa.
SnepHble CUIIBL
54 | Jledbekt macc. DHeprus cBs3M sipa. | 1 09.04 880-81,3-uu c1p
309
55 PannoakTHBHOCTH 1 14.04 882-83
56 3aKoH paJMoaKkTUBHOTO pacmamau | 1 16.04 884-85,3-un
€ro CTaTUCTUYECKOE UCTOIKOBAHUE cTp322
57 MeTo bl HAOIIOIEHUS U 1 21.04 886
PETUCTpAINH AIIEMEHTAPHBIX
JaCTHI]
58 DHEpPreTUYeCKU BBIXO AaepHbIX | 1 23.04 §87, pemry EI'D
peakui ctp33159
59 | Henenwne ypana. Kanenpnas mogens | 1 28.04 888-89, pemy EI'D
siapa. SIaepHblil peakTop ctp336,339,
JIOKJIQJIbI
60 TepmosiiepHbIil CHHTES. 1 30.04 890-91,3-uu c1p
343, noxianabl
61 SnepHas sHepreTrka. AToMHas 1 05.05 §92-93,
WHTYCTPUSI. JIOKJIQJIbI
62 Brnusinue nonusupyromiei 1 07.05 894 noBt a1 12
pajualyy Ha )KUBbIC OPraHU3MBI. cTp352, noKIaIbI
63 DNeMEHTapHbIE YACTULIBI. 1 12.05 895-96
dyHIaMEeHTaTbHBIE
B3aMMOJICHCTBHSL.
64 | Jlentonsl. Anponsl. KBapku. 1 14.05 897-98
65 | KonrponbHas paborta Ne5 «Puszuka | 1 19.05 [TosT §80-98
ATOMHOTO S/Ipay
66 ®u3nKa U METOJIbl HAYYHOTO 1 21.05 3aKJII0ueHue CTp
MO3HAHUS 408-412
67 [ToBTOpEHUE 1 26.05
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‘ 68 ‘ [ToBTOpEeHue | 1 | 27.05 ‘ ‘
HpOFpaMMHO-MeTOI[I/I‘IeCKOC od0ecreueHue

1. COopHMK HOPMATHUBHBIX JOKYMEHTOB. Pu3uka. @enepajibHblil KOMIOHEHT
rocynapcTBeHHoro cranjapra. @enepanbubiii 6asucHbii wiad. CocraBurenu: 3. /1.
Huenpos, A.I'. Apkaabes, - M,: Ipoda, 2004.;

2. TlIporpammsl ams 00meo0pazoBaTeNbHBIX yupexkaeHuii: @uznka. ActpoHomus. 7-11 ki
Cocr. 0. 1. luk, B. A. KopoBuH. — 2-¢ u3n., uctp. — M. : Ipoda, 2001.

3. Mskumes ['.51., Byxosner b.b., Corckuit H.H. ®m3uka. 11 kracc. YueOHUK y1s
0011eo0pazoBaTenbHBIX opranu3anuii: M.; [Ipocsemienue, 2016

4. PoivkeBuu A.I1. Coopauk 3ama4 no ¢usuke 10 11 xmaces : M.; Ipoda, 2016

5. Coopnuk 3anau o ¢usuke 10-11 xknacesr: Coct. Crenanosa I H. 9-e uza. - M.;
[Ipocsemenue, 2003

6. MancypoB A.H., MancypoB H.A. ®usuka — 10-11: st ko1 ¢ TYyMaHHTApHBIM
npoduiiem oOyuenus: Kuura st yuurens. — M.; [Ipocsemenue, 2000

7. Msxumes I'.5., CunskoB A.3. ®usuka: Ontruka. KBantoBast pusuka.l1 ki.: yueOHUK
TSt yriLu3ydenus ¢usuku: 3-e u3a. — M.; Ipoda, 1998

8. Msxwumres ['.51., CunskoB A.3., Cio6oackoB b.A. @usnka: Dnekrpoauaamuka 10-11 k.
YyeOnuk misa yri.uzydenus pusuku: 3-e uza. — M.; poda, 1998

9. Makumes [".51., CunsakoB A.3. ®usuka: Konedanusa v BoaHbL 11 xi1.: Y4eOHUK 115

yri.uszydeHus pusuku: 3-e uza. — M.; Ipoda, 2001
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