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IHosicHuTeabHAadA 3aNMCKa

Martepuansl s pabodelt mporpaMMBbl COCTaBJIEHBI HA OCHOBE:!

e (henepanbHOr0 KOMIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa O0IIEro o0pa3oBaHus,

e [IpPUMEpPHOIl mporpaMMsl No (Gu3nke oCHOBHOro od1iero oopasoBanus (cocrasurenu: 0.
. Tuxk, B. A. KopoBuH)

e (enepanbHOro mepevyHs y4eOHUKOB, PEKOMEHJIOBAaHHBIX MMHHUCTEPCTBOM OOpa3OBaHUS
Poccuiickoit ®enepanuu K HCIOJIB30BaHMIO B 00pa3oBaTeNbHOM IIpolecce B
obmieoOpa3oBaTenbHBIX yupexaeHmsx Ha 2020-2021 yueOnsblii rog,

e C yyeToM TpeOOBaHUI K OCHAIIEHHIO 00pa30BaTEIBHOTO MpOIEcca B COOTBETCTBUH C
COJICp’KAaHMEM HAIOJIHEHHMsI Y4YEOHBIX MPEIMETOB KOMIIOHEHTa TOCYIapCTBEHHOI'O
cTaHaapTa oo1ero oopa3oBaHus,

e aBropckoil mporpammbl «dusuka, 10 — 11y, aBt. I'. SI. Mskumies.

PaGowyas mporpamMma  COIEHCTBYeT  COXPAaHEHHIO  €IMHOTO  00pa30BaTEIBHOTO
NPOCTPAHCTBA, HE CKOBBIBAas TBOPYECKOW WHUIMATHUBBI YUMTENs, IMPEIOCTaBIAET IIMPOKHE
BO3MOYXHOCTH JUTSI PEATM3aIMN PA3IMIHBIX ITOAX0/I0B K MOCTPOSHHUIO YUeOHOTO Kypca.

du3nka Kak HayKa 0 HanboJee 0OLIMX 3aKOHAX MPHUPOJIBL, BBICTYIAsl B KaYeCTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUH 00 OKpY’KalolleM MUpE.
OnHa packpbIBaeT poOJIb HAyKd B SKOHOMHUYECKOM M KYJIBTYPHOM pa3BUTHH OOIIECTBA,
crocoOCTBYeT (POPMHUPOBAHUIO COBPEMEHHOI'O HAy4HOIO MHMpOBO33peHMs. [ pemenus 3agau
(bopMHpOBaHUS OCHOB HAYYHOTO MHUPOBO33PEHHUS, PA3BUTUSI MHTEIUICKTYaIbHBIX COCOOHOCTEN
Y TI03HABATEJIbHBIX MHTEPECOB HIKOJIBHHUKOB B Ipoliecce U3ydeHUs: (PU3UKH OCHOBHOE BHUMaHHE
ClIeyeT YAeATh He mepeade CyMMBbl TOTOBBIX 3HAHHM, a 3HAKOMCTBY C METOJAAMU HAy4YHOTO
IO3HAHUS  OKPY)KAIOLIEro MHUpa, IIOCTAaHOBKE MpobieM, TpeOyroluux OT  ydalluxcs
CaMOCTOATEIIBHON JIeATENFHOCTH 10 MX pa3penieHnto. O3HaKOMIIEHHE MIKOJIBHUKOB C METOJaMH
HAy4YHOT'O IO3HAHMs NPEIOoJIaraeTcsi IPOBOAUTH IPU U3YUEHUH BCeX pa3zesioB Kypca Gpusuky, a
HE TOJIBKO MPH U3YYECHUH CIICIUATFHOTO pasjena «Pu3nka u METOIbl HAYYHOTO TIO3HAHUS.

['ymaHuTapHOe 3HaueHHE (PU3MKHM KaK COCTaBHOW yacTu o0lIero oOpa3oBaHUU COCTOUT B
TOM, YTO OHA BOOPY’KACT IIKOJIbHUKA HAYYHBIM MEMOOOM NOZHAHUA, TIO3BOJISIOIINM MOTyYaTh
O00BEKTHBHBIE 3HAHUS 00 OKPYKAIOLIEM MUPE.

3nanne (U3WUECKHX 3aKOHOB HEOOXOAWMO /IS UW3YYCHUsS XHMHH, OWOJIOTHH,
buszuaeckoit reorpaduu, rexnonoruu, ObX.

Kypc ¢usuku B ganHON paboueit mporpaMMe cpeaHero (IOJIHOTO) o0mero oopa3oBaHUs
CTPYKTYpUpYEeTCsI Ha OCHOBE (HU3UYECKHUX TEOpHUil: MeXaHukKa, MOJIeKyJsipHas (usuka,
AIIEKTPOAMHAMUKA, SJICKTPOMArHUTHBIE KOJIeOAHUS M BOJIHBI, KBAHTOBas (PU3HKA.

Oco6eHHOCTBIO ITpeaMeTa «(pu3nKa» B yueOHOM I1aHe 00pa30BaTeIbHOM HIKOJIbI
SBIISIETCS U TOT (PAKT, UTO OBJIAZICHWE OCHOBHBIMU (PU3NYECKUMU TIOHSATHSIMHU U 3aKOHAMU Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAMMBIM MTPAKTUYECKH Ka)KJOMY YEJIOBEKY B COBPEMEHHOM KU3HH.

N3yuyenne pu3nku B cpeIHUX (MOJTHBIX) 00pa30BaTeJbHbBIX YUpeKICHUSIX HA 0a30BOM
YPOBHE HANIPaBJIEHO HA O0CTHKEHHeE CJIeIy0LIUX 1eJeii:

o ocgoeHnue 3Hanuil 0 GyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U IPUHIMIAX, JEKAIIUX B
OCHOBE COBPEMEHHOW (U3NYECKON KapTHHBI MHpa; HanOoJee BaXXKHBIX OTKPBITHSIX B
obmactu (U3MKM, OKa3aBLIMX ONpEAEIAIOIIee BIMSHUE HAa pPa3BUTUE TEXHUKH M
TEXHOJIOTUH; METOJIaX HAYYHOTO MMO3HAHMS IPHPOJIBL;

o ognadenue ymeHuAMU TIPOBOJUTH HAONIONEHMS, IUIAHHUPOBATh M BBINOJHSATH
9KCHEPUMEHTBHI, BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHATh IIOJIY4YE€HHBIC 3HAHUS
no ¢usuke A7 00BSICHEHUS pazHOOOpa3HBIX (PU3NUYECKUX SBICHHIA M CBOWCTB BEIECTB;
IIPAaKTUYECKOI'O  MCIOJIb30BaHUs (U3MYECKMX 3HAHWH; OLIEHUBATh JOCTOBEPHOCTD
€CTECTBEHHOHAYYHOU HH(pOpMAIIHH;

®  pazeumue NO3HABATEJIbHBIX UHTEPECOB, UHTEIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
B IIpoIecce MPHOOPETCHUsI 3HAHUN M YMEHHI 10 (PU3HKE C MCIIOJIb30BAaHUEM Pa3IMYHBIX
MCTOYHHUKOB MH(OPMAIIMK U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH;



° éocnumanue  YOCXKICHHOCTH B  BO3MOXXHOCTH  IIO3HAHUS  3aKOHOB  TIPUPOJBL;
WCIIOIB30BAaHUS JOCTIKCHHH (DU3UKKM Ha OJaro pa3BUTHS YEJIOBEUECKOW ITUBUIIM3AIINM,
HEOOXOIMMOCTH COTPYJAHHYECTBA B TIPOIECCE COBMECTHOTO BBITIOJHEHHS 3ajad,
YBOXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTAa TMpH OOCYXKIAEHUU TMpoliieM
€CTCCTBCHHOHAYYHOTO  COJACPXKaHHS; TOTOBHOCTH K MOPAJIBHO-ITUYECKOW  OICHKE
WCIIOIBb30BaHUS  HAyYHBIX JIOCTWIKEHWM, YYBCTBa OTBETCTBEHHOCTH 33  3aIUTYy
OKpY>Karollei Cpebl;

° HCMOJIb30BAHHE MPUOOPETEHHBIX 3HAHUN M YMeHM Ui pelieHus MPaKTUIEeCKUX 3a7a4
TTOBCETHEBHON KU3HH, 00ECTieYeHUsT 0€30MacHOCTH COOCTBEHHOW YKU3HH, PAIlMOHATIHLHOTO
MIPUPOJIONIONB30BAHUS U OXPAHBI OKPYXKAIOIIEH CpeIbl.

Pabouas mporpamma mpeaycMarpuBaeT (HOpPMUPOBAHHE Yy IIKOJBHHKOB OOIIeydeOHBIX
YMEHUH ¥ HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB NESATEIBHOCTH M KIIIOUEBBIX KOMIIETEHIUI.
[lpuoputeramMmu Al LIKOJBHOTO Kypca (u3uku Ha d3Tame cpegHero (IOJHOro) oOOMIero
00pa3oBaHUs SBIISIOTCS:

Ilo3nasamenvhasn 0esamenbHOCHb:

o HCIOJIb30BAHUE JUISL [O3HAHUsA OKpYKaroLIEero MHpaA Pa3IMYHBIX
€CTEeCTBEHHOHAYYHBIX METO/I0B: HA0II0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHUE;
o dbopMUpOBaHHE YMEHHH pa3nuvarh (AKThl, THIIOTE3bl, MPUYHUHBI, CIEIACTBUS,
JI0KA3aTeIbCTBA, 3AKOHBI, TEOPUH;

o OBJIAJICHHE aJICKBaTHbIMH croco0aMu  pEIICHUS TEOPETUYECKUX  H
AKCIIEPUMEHTABHBIX 3a/1a4;

o MPUOOPETEHNE OMBITA BBIABUKCHHSI TUIIOTE3 AJIs1 0OBSICHEHUS! U3BECTHBIX (DAKTOB U

AKCTICPUMEHTAIBHON MTPOBEPKHU BBIIBUTAEMBIX THITOTE3.
Hnghopmayuonno-komMmyHuKamueHas 0esmenbHoCcmy.

. BJIaJICHWE MOHOJIOTMYECKON W JHamorudeckor peubto. CrocoOHOCTh MOHHUMATH
TOUYKY 3peHUs COOECeTHUKA U TIPU3HABATh MIPABO HA UHOE MHEHUE;
. WCIIOIB30BaHUE JUISI PEIICHHUS TI03HABAaTEIbHBIX M KOMMYHHKATHBHBIX 3a7a4

Pa3TUYHBIX UCTOYHUKOB HHPOPMAITIH.
Pegpnexcusnasn oesmenvnocms.

L BJIAICHUC HABbIKAMMW KOHTPOJII W OILCHKU CcBOCH ACATCIBHOCTH, YMCHHEM
npeaABUACTb BO3BMOXKHBIC PE3YJIbTAThI CBOUX JIEHCTBUIL:
L4 opraHu3anus yqe6H0171 ACATCIBHOCTH: TOCTAaHOBKA 1LCJIM, IIJIAHUPOBAaHUC,

OIpeIeIeHue ONTHUMAIBHOTO COOTHOIICHHUS IENTU M CPECTB.
MecTto npeamera B yueOHOM IJIaHe
®enepanbHbIil 0a3UCHBINA yueOHBIN MJIaH JUIsl 00pa30oBaTENbHBIX yupexaeHuil Poccuiickoi
@Oenepanuu OTBOAMT 4 4Yaca B HEAENIO ISl 00S3aTeNbHOrO M3ydeHus (usmku Ha 0a30BOM
YpOBHE CTYNEHH cpeaHero (moiaHoro) obmero oopazoanus. B Tom yucie B X u Xl knaccax mno
2 yueOHBIX yaca B Heento. B maHHOI pabGouelt nporpamme Ha u3ydenue Gusuku B 11 kxmacce
OTBOJUTCS 2 Yaca B HEICI0, U3 pacuéra 33 yueOHbIe Hepenu — 66 4acoB B ToJI.

TPEBOBAHUSA K YPOBHIO
HOATOTOBKHA BbIITYCKHUKOB

OOs3aTenbHBIE  PE3yNbTaThl U3y4eHUs Kypca «®Dusukay TMpHUBEIEHBI B pasjeie
«TpeboBaHns K YpPOBHIO MOATOTOBKH BBITYCKHUKOBY», KOTOPBIM IOJHOCTHIO COOTBETCTBYET
crangapty. TpeOoBaHMsS HampaBlIeHbl Ha pealU3alui0 JESTEIbHOCTHOIO M JIMYHOCTHO
OpPUEHTUPOBAHHOTO TIOJIXOJ0B; OCBOCHHE YUYAIIUMHCS HWHTEJJIEKTYaJlbHOM M MIpakTHUYeCKON
JeATENbHOCTH; OBJIAZICHUE 3HAHUSMHU M YMEHUSIMHU, HEOOXOJUMBIMU B IOBCEIHEBHOW KU3HHU,
MO3BOJIAIOIIMMU OPUEHTUPOBATBHCS B OKPYXKAIOIIEM MHUpPE, 3HAYUMBIMU JUJII COXpPaHEHUS
OKpY’KaIoIIeH cpeibl 1 COOCTBEHHOTO 3/10POBbSI.



PyOpuka «3HaTh/MOHMMATH» BKJIIOYAET TpeOOBaHUS K y4eOHOMY MaTepuaiy, KOTOpPBII
YCBAaMBAaCTCS W BOCIPOU3BOAMUTCS YYAIIUMHCS. BBIMYCKHUKH TOJDKHBI TIOHHUMAaTh CMBICI
M3y4aeMbIX (PU3UUECKHUX MOHATUN, PUINIECKUX BEITUYHH U 3aKOHOB.

PyOpuka «YMmeTb» BKiIIOUaeT TpeOOBaHMSA, OCHOBAaHHBIX Ha 0OoJjiee CIOXKHBIX BHAAX
JESATEIHHOCTH, B TOM YHUCJIE TBOPYECKOM: OMUCHIBATH U OOBACHATH (PU3NUYECCKUE SIBICHUS U
CBOMCTBA TeJ, OTIAWYATh THINOTE3bl OT HAYYHBIX TEOPHUH, JeiaTh BBIBOABI HAa OCHOBAaHUU
SKCIEPUMEHTAJIbHBIX ~ JIAHHBIX, [MPUBOJUTH MPUMEPHl  MPAKTUUYECKOTO  HMCIOJIb30BAHUSA
MOJIyYEHHBIX 3HAHUH, BOCIPUHUMATh M  CAMOCTOSITENIbHO OLIEHHWBaTh MHGOpPMALHIO,
conepxairyrocss B CMU, NHTepHeTe, HAy4YHO-TIOMYJISIPHBIX CTAThSIX.

B pyOpuke «Mcmonp3oBaTh NPHOOPETEHHBIE 3HAHUS W YMEHHS B TPAKTUYECKOU
JESATEITHPHOCTH ¥ TIOBCEIHEBHOW JXU3HW» MPEACTABICHBI TPEOOBAHMS, BBIXOISIINE 33 PaMKHU
yueOHOro IMpoliecca U HalleJIEHHbIe Ha pelIeHne Pa3HO00pa3HbIX KUZHEHHBIX 3a/ad.

B pezynvmame usyuenus gpusuxu na 6a3060M ypoGHe yUEHUK O0NIHCEH

3HATH/MIOHUMAThH

. CMBICJI MOHATHH: (U3MUYECKOE SBIICHUE, THIIOTE3a, 3aKOH, TCOPHS, BEIIECTBO,
B3aMMOJICHCTBUE, DJIEKTPOMAarHUTHOE TOJie, BOJHA, (OTOH, aTOM, AaTOMHOE SI/IPO,
WOHU3UPYIOIINE U3TyUYeHUs, IJIaHeTa, 3Be3/1a, rajlakThka, Beenennas;

. CMBICJT (PU3MYECKUX BEJIHYHH: CKOPOCTb, YCKOPEHHE, Macca, Cuia, HUMIYJIbC,
paboTa, MexaHMYeCKas SHEprus, BHYTPEHHsS SHEprus, aOCOJIOTHAs TeMIlepaTrypa, CpeIHss
KHHETHYECKasi SHEPTHsl YaCTHIl BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, JJIEMEHTAPHBIN AJIEKTPUUECKUN
3aps;

. cMblcnl pusuuecKux 3aKOH06 KIacCUYeCKON MEeXaHUKHU (BCEMUPHOI'O TATOTEHHUS,
COXpAaHEHUsSI JHEPruu, HUMIIYJIbCA), COXPAHEHUSl SJIEKTPUUYECKOTrO 3apsijia, TEPMOJAUMHAMUKH,
3JICKTPOMArHUTHOW MHIAYKIUH, hoTod(dekTa;

. 6KJ1A0 POCCUTICKUX U 3aPYDEeHCHBIX YUeHbIX, 0KA3ABIINX HAUOOJIbLIEE BIUSIHNUE HA
pa3BuTHE (HU3HKHY;

yMeTh

. onucwvieams U 00vACHAMY Pu3uuecKue A6IAEHUA U CEOUCMEa mes: BUKEHUE
HEOECHBIX T€J M HUCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra3oB, >KUIKOCTEH U TBEPIbIX
TEJ; DJICKTPOMAarHUTHYIO HHAYKIMIO, PACHPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC
CBOIICTBa CBETa; U3IIy4YEHHUE U MOTJIOLIEHUE CBETa aTOMOM; (hOTOdhPeKT;

. omauuamep TUIOTE3bl OT HAYYHBIX TEOpUN; Oeramb 6b1600bl HA OCHOBE
HKCIIEPUMEHTAJIBHBIX JAHHBIX; HPUGOOUMb NPUMEPbl, NOKA3blealoujue, Ymo: HaOIIONCHUS U
SKCIIEPUMEHT SIBJISIFOTCS OCHOBOM JJIsl BBIABM)KEHUS TUIIOTE3 U TEOPUH, MO3BOJISIOT MPOBEPUTH
HUCTUHHOCTh TEOPETHYECKHX BBIBOJIOB; (HU3MYEcKass TEOpHUS TaeT BO3MOXKHOCTH OOBSICHATH
W3BECTHBIE SIBICHUS MIPUPOBI U HayyHbIe (DAKThI, MPECKa3bIBATh €Ille HEU3BECTHBIE SIBJICHUS;

. npueoOouUmsd npuUMEPvl NPAKMUUECKO20 UCHOIb308AHUA (PU3UYECKUX 3HAHUIL:
3aKOHOB MEXAHWKH, TEPMOJMHAMUKU M SJIEKTPOJAMHAMHUKUA B HHEPreTUKE; PA3JIMYHBIX BUIOB
3JIEKTPOMArHUTHBIX U3JIyUYEHUH Ui pa3BUTHS Pauo U TeIEKOMMYHUKAIIMM, KBAaHTOBON (pU3MKU
B CO3JIaHUHU SJIEPHOM SHEPreTUKHU, JTa3€POB;

o 60CHPDUHUMAMb U HA OCHO6E NOJAYYEHHBLIX 3HAHUI CAMOCHIOAMENbHO
ouyenusamsp wvH(pOpMAINNIO, comepxkamrytocst B coobmenmsx CMUW, UWurtepHere, HaydHO-
MOMYJSPHBIX CTAThAX;

HCIO0Jb30BATH NPUOOPEeTEHHbIE 3HAHUS U YMEHHMS B MPAKTHYECKOI 1eATeJIbHOCTH U
MOBCEAHEBHOM KM3HU JJIS:

o oOecrieyeHnsi 0€30MAaCHOCTH >KU3HENEATENbHOCTH B IPOIIECCE HCIOJB30BaHUS
TPAHCIOPTHBIX CpPEJICTB, OBITOBBIX AJIEKTPOIIPUOOPOB, CPEICTB paauo- u
TEJIEKOMMYHHUKAIIMOHHOH CBSI3H;

. OLICHKM BJIMSIHUS HAa OpPraHM3M 4YeJIOBE€Ka M Jpyrue OpraHu3Mbl 3arps3HEHUs
OKpYXKaroIlel Cpenbl;

o PaLMOHAIBHOTIO PUPOAOIOIB30BAHUS U 3ALUTHI OKPYXKAIOIEH Cpe/ibl.



J1st Bcex pa3zienoB NMpY M3YYEHUU Kypca PU3UKHU CpeIHEN IIKOJIbI B pa3zel
«TpedoBaHMs K YPOBHIO MOATOTOBKH BBIITYCKHHKOB

3HATHL/MIOHNMATH

° OCHOBHBIC TIOJIOKCHUSI M3y4aeMbIX (PU3NYECKUX TEOPUH U MX POJb B (DOPMUPOBAHHU HAYYHOTO
MHPOBO33PCHUS;

. 6KJ1A0 POCCUIICKUX U 3aAPYOeyHCHbIX YUeHbIX, OKA3aBIIMX HaWOOJbIee BIUSHUE HAa pPa3BUTHE
¢bu3uKwy;
yMeThb

° npUBOOUMb NPUMEPLL ONBINO0G, UWIIIOCHPUPYIOUWUX, YTO: HAOIIOJCHUS U SKCIICPUMEHT CIyXat

OCHOBOM IJI1 BBIABIJKEHUS THUIOTE3 M IOCTPOCHHUS HAY4YHBIX TEOPHil; DKCIEPUMEHT IO3BOJIIET
MPOBEPUTh HMCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (IM3MUECKas TEOpUs [aeT BO3MOKHOCTD
OOBSICHSITH SIBJICHUSI TIPUPOJIBI U HAay4YHbIE (DaKThl, (HU3NUECcKass TEOPHs MO3BOJISET MPEICKA3bIBATH
elle HEW3BECTHbIE SIBJICHUS M HMX OCOOCHHOCTH; NpPH OOBSCHEHWH TPHUPOIHBIX SIBICHUI
WCTIOJB3YIOTCA (pH3MUecKre MOJENH; OAWH U TOT XK€ MPUPOIHBIN OOBEKT WJIM SBJIEHHE MOXKHO
HCCIIeIOBAaTh HA OCHOBE MCIIOJIB30BAaHUS PAa3HBIX MoOJeneil; 3akoHbl (GU3HUKU U (PU3NIECKHEe TEOPHH
HMMEIOT CBOU ONPEJCIICHHBIE TPAHULbI IPUMEHUMOCTH;

o OnuUCHIBAMb (YHOAMEHMATbHbIE ONbIMDBL, OKA3AsuIUe CYWIECMEEHHOe GUAHUE HA PA3eumue
¢usuku;

o NpUMEHAMb NOJIYUEeHHbIE 3HARUS 0J151 PeUleHUs (huzuuecKux 3aoau;

o MPEICTABNIAThH PE3YIbTATH H3MEPCHUH C YYETOM HMX MOTPEIIHOCTEH;

o 60CHpUHUMAMb U HA OCHOB8e HOJIPUEHHBIX 3HAHUN CAMOCMOAMEIbHO OUCHUBAMD

nHpOpMaIIo, conmepkamylocss B cooOmeHusx CMMU, HaydHO-TIOMYISIPHBIX — CTaThsX;
UCnOb306amp HOBBIE MH(DOPMAIIMOHHBIE TEXHOJIOTHUH JJIS TIOMCKa, 00pabOTKH M MpenbsBICHUS
nHpopMaIH 1Mo GU3NKEe B KOMITBIOTEPHBIX 0a3axX MaHHBIX M ceTAX (cetu MHTepHeTa);

HCIIO0JIb30BATH npnoﬁpeTeHHue SHAHUAA U YMEHUS B npaKTqucxoﬁ HCATCIBHOCTH H
MOBCEAHEBHOM JKU3HH JIJIS:

o obecrieueHusi 0E30MACHOCTH KHU3HENEATEIHHOCTH B TPOIECCE HCIIOB30BAaHUS TPAHCIIOPTHBIX
CPENCTB, OBITOBEIX JIEKTPOIPUOOPOB, CPEACTB PATUO- U TEICKOMMYHHUKAIIMOHHOHN CBSI3H;

o aHaM3a W OLEHKH BIMSHWSA Ha OPTaHW3M 4YeJOBeKa M Jpyrhe OPTaHU3Mbl 3arps3HEHUs
OKpY’KaIOIIEH CPeIbl;

® panroOHaJIbHOT'O MMPUPOJAOIIOJIB30BAHUA U AU ThI 0pr>1<a}0me1‘/'1 Cp€abI;

o onpezeseHuss cCOOCTBEHHOM MO3ULMHU MO0 OTHOIIEHHIO K SKOJIOTHYECKUM IpoOiIeMaM U HOBEACHHIO
B IIPUPOJHOMN cpene.

Conepxanme Kypca
11 kimace
JIeKTPOAMHAMUKA
MaruutHoe mone Toka. /leiicmeue MAcHUMHO20 NOAS HA OBUNCYWUECS 3aAPAHNCEHHbLE
yacmuyvl. SIBIEHHWE DJIEKTPOMAarHUTHOW HHAYKIMHU. B3auMOCBSA3b  JJIEKTPUYECKOTO U
MarHuTHOro nojeil. CBoOOAHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHus. DIEKTPOMarHUTHOE TOJIE.
ONEeKTpOMarHuTHhIE  BOJIHBL.  BonHOBBIE  cBolicTBa  cBeTa.  PasnumyHble  BHIBI
AIIEKTPOMArHUTHBIX U3TYYEHUN U UX IPAKTHYECKHE TPUMEHEHUS.
Hemoncmpayuu
MarauTHOe B3aNMOJEHCTBHE TOKOB.
OTKJI0HEHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM IOJIEM.
MaruuTtHas 3anuch 3ByKa.
3aBucumocts 3/1C MHAYKIINN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MIOTOKA.
CB00OOIHBIE 31E€KTPOMArHUTHbIE KOJIEOAHNUS.
Ocuuorpamma nepeMeHHOro TOKa.



I'enepaTop nepeMEHHOTr0 TOKA.
W3nyyeHune u mprem 3J1eKTPOMarHUTHBIX BOJIH.
OTtpakeHue U NPEeJTOMIICHHE SJIEKTPOMArHUTHBIX BOJIH.
Jlabopamopuwie pabomot
1. HaOmronenue neficTBUSA MarHUTHOT'O TOKA HA TOK.
2. U3yueHwue siBIEHHS JIEKTPOMArHUTHON HHIYKIINH.
3. Ompenenenue yCKOpeHHsI CBOOOIHOTO MaeHUS IPU MTOMOIIM MasSTHUKA.
OnTuka. JiaeMeHThl ClleNMAJIbHOH TeOPHH OTHOCUTEIbHOCTH.
3akoHBbI pacnpocTpaHeHus cBeta. urepdepennus ceera.
Hudpakmus ceera. [lonspuzamus cBera.
[IpsmonrHeHOE paclipoCTpaHEHNUE, OTPAKEHUE U NIPEIIOMIIEHHE CBETA.
Onrtuyeckue npuoopsl. Judpaxmmonnas pemeérka. [Ipuanun otHocuTenbHOCTH. [TocTynaTer
Teopur oTHOCUTENbHOCTU. OcHOBHBIE ciencTBUs CTO. PensTUBUCTCKUN 3aKOH CIIOKEHUS
CKOpOCTEH. 3aBUCUMOCTh YHEPTHUH TeJIa OT CKOPOCTHU €T0 ABWKEHUS. PenaTuBrucTckas
nuHamuka. [IpuHnun coorBeTcTBUs. CBSI3b MEXKAY MAaCCOM U DHEPTUEH.
Hemoncmpayuu
WnTepdepenmus ceera.
Hudpakmus ceera.
[lonydeHue cekTpa ¢ HOMOUIbIO IPU3MBI.
[Tonyuenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
[Tomsipusanus ceera.
[IpsimonMHEHOE pacpoCTpaHEHNE, OTPAXKEHUE U TIPEJIOMIIEHUE CBETA.
OnTrueckue npuoopsl
Jlabopamopnusie pabomut
4. V3mepeHue mokasaress NpeaoMIICHHs CTEKIa.
5. Ompenenenre oNTUYECKOM CHIIBI M JOKYCHOTO PACCTOSHUS COOUpAIONIeH TUH3BI.
6. V3mepeHune MIMHBI CBETOBOU BOJHEI.

KBanroBas ¢usuka

Tunomesa Ilnanka o keanmax. ®orodpdexr. DotoH. [ unomesza de bpoiins o 60o1HOGbIX
ceoticmeax wacmuy. Kopnyckyisaprho-601H0801U 0yanu3m.

[Inanerapnas monens aroma. KBantoBble noctynatsl bopa. Jlazepsi.

Crpoenue atomHoro siapa. fAxepueie cuibl. JleeKT Macchl W SHEPrHsl CBS3H SApA.
Snepnas sHepreTuka. BiusHMe HOHM3UpYIOLIEW paguanuy Ha KUBble OpraHu3Msbl. /[o3a
usIydeHus. 3aKoH paouoakmueHoz2o pacnaoa. dnemeHmapHvle yacmuyvl. PynoamenmanivHole
83AUMOOeUCMBUSL.

Hemoncmpayuu
®Dorodddexr.
JIuHeiyaThie CIEKTPbI U3TYyUYEHUS.
Jlazep.
CueT4yruK HOHU3UPYIOLIUX YaCTHII.

B paboueii mporpamme o ¢usuke 11 kimace npeaycMOTpeHbl YPOKH, COACPIKAITUE DIIEMEHT
3HaYMMOCTH y4eOHOT0 MpeaMeTa i NpodecCuoHaIbHOM eI TeTbHOCTH.

YueOHO-TeMaTHUYeCKOe IJIAHUPOBAHHE

Paznemn, Tema KomuuaectBo | KonnuecTBo KomuuaecTBo
JacoB J1a00paTOPHBIX KOHTPOJIbHBIX
pabor pabot
11 xnacc
DJIEKTPOAMHAMHKA | 26 E |2




OnTuka. JDJeMeHTHI CHeHAJILHON
TEOPUHU OTHOCHTEJIHLHOCTH.

18

KBanToBas pusznka

22

Bcero

66




KanennapHo-rematudeckoe rianupoBanue mo gusuke B 11 kmacce
(2 9 B HEmenmo, Bcero 66 49; yueonuku: 1. Mskumes, byxosies — 11 k).

Ne Tema ypoka [Hara Jomaminee
2 MTPOBEICHUS 3aJjaHne
I
Q
& o | [lman | dakt
= o
S g
7
DJIeKTPOAMHAMHUKA 26 4
1 MaruutHoe noite. [elicTBue 1 02.09 §.13 EI'D cTpl0.
MarHUTHOT'O IOJISl HA POBOJIHUK C §.2,3 EI'D c1pl6.
TOKOM .
2 JlelicTBME MAarHUTHOTO TTOJIS Ha 04.09 §.3.4,3EID
JBIDKYIIMICS 3JIEKTPUUECKUI ctp23. §5, 3 nid
3apsan. Pemenue 3amau. cam
pemr.,ctp26,A1,C2.
3 MarsuTHbBIC CBOWCTBA BEIICCTBA. 09.09 §.6,mrul ctp 30
4 OTKpBITHE 2JIEKTPOMAarHUTHON 11.09 §7,3 EI'D cTp34.
WHIYKIIMU. MarHuTHbINA MOTOK.
5 Hamnpasnenue HHIYKIIMOHHOTO 16.09 §8.3 EI'D ctp 39.
TOKa.
[TpaBuio Jlenma. 3akon
INEKTPOMArHUTHOW WHIYKIIHH.
Pemenue 3agau
6 Buxpesoe aiekTpuueckoe mose. 18.09 §9,10, 3 st cam
OJC uHAYKIMH B IBHXKYITUXCS peur ctp4S
IPOBOJIHUKAX
7 JlaboparopHas pabota Ne2 23.09 n§8-10.
«M3ydenue siBIeHUA
AIIEKTPOMArHUTHOM WHAYKIIUK»
8 CamouHyKUus. DHEprus 25.09 §11,12,3 nnisg cam
MarHATHOTO MOJISt peut ctp 52. [T rn2
cTpS2
9 Kontponbnas padora Nel 02.10 IoBt. I'm 1-2.
«MarsauTtHoe nosie.
DneKTpOMarHUuTHAS UHAYKIIHSD))
10 MexaHundeckue KoueOaHms 07.10 §13,3 EI'D cTp 58,
I"apmoHnueckue koyebanus §14, moar. K JIP
Ne3,3 mst EI'D
cTp65
11 JlaGopaTopnast pabota Ne3 09.10 §14-15, 3 nnst cam
«OrmpeneneHue yCKOpeHUs pewt ctp 68..
CBOOOIHOTO MaJCHHS MPU MOMOIIN
MasITHUKA)
12 BbiHyX/1€HHbIE MEXaHUYECKUE 14.10 §16, m rn3 cTp73
konebanus. Pe3oHanc
13 DJeKTpOMarHUTHbIE KOJIeOaHuUs 16.10 §17-18,3 EI'D
cTp76




14 ®dopmyna Tomcona 1 21.10 §19-20,3 mst cam
peur cTp8S.
No Tema ypoxka [ata Homarnnee
3 MIPOBEICHUS 3aJlaHue
a
Q
& n| [l1an | DakT
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15 [lepemenHslit anexkTpuueckuii Tok | 1 23.10 §21, 3 EI'D c1p 90.
16 | HeiicTByrolee 3Ha4eHHE CUIIBI TOKA | 1 06.11. §22,3 EI'D ctp 95.
Y HAIPSDKEHUS
17 DNEeKTPUYECKHUI pe30HAHC. 1 11.11 §23-25.
ABTOKOJIC0aHUS
18 Tpanchopmarop [Ipoussoacteou | 1 13.11 §26. §27, moar
HCTIOJIb30BAHUE DJICKTPOIHEPT U JokJanbl ctp 115.
19 Pemenne 3agau 1 18.11 28, mrn 3,43 ctp
115
20 KonTposbHas padorta No2 1 20.11 [ToBT 1 3-4.
«MexaHWuecKue u
3JICKTPOMATHUTHBIC KOJICOAHMS
21 Mexaaudeckue BOTHBI JmHa 1 25.11 §29-30
BOJIHBL. Y PaBHEHUE MEXaHUYECKOU
BOJIHBL. BosiHBI B cpene
22 3BYKOBBIC BOJIHBI. 3BYK. 1 27.11 §31,32
23 | NaTepdepenuus, nudpakius 1 1 02.12 §33-34.
MOJIAPU3alIMs MEXaHUYECKUX BOJIH.
24 DJIEKTPOMAarHUTHBIE BOJIHBI 1 04.12 §35-36,10KIa1BI
[InorHOCTH MOTOKA
AIEKTPOMArHUTHOTO M3JIy4EHUS
25 Panuoceszp Moaynsinus u 1 09.12 §37-39, noknamasl.
nerektupoBanue. [Ipocrenmmia
paguoONpUEMHUK.
26 IIpumeHeHne painoBOIH 1 11.12 §40-43,3 ctp 169
Onruka. JyieMeHTHI | 18 1
crenHaJbHON TEOpPUH
OTHOCHUTEJIbHOCTH.
27 CBeToBBIEC BOJHBL. 3aKOH 1 16.12 §44-46.3 ctp 178
OTpa)kKeHUs CBETa
28 | 3axoH mpenomienus ceeta. [lomnoe | 1 18.12 §47-48,pemry EI'D
OTpa)KEHUE ctpl86
29 JlaGopatopHas pabota Ned 1 23.12 §49 3 ctp 189
«3mepeHune mokazarenst
TIPEIIOMIJICHHUS CTEKIIa)
30 | JIunza. IToctpoenue nzodpaxkennmid, | 1 25.12 §50, pemry EI'D
JIAaBa€MbIX JIMH3aMH. ctpl196
31 ®opmyna nuH3bl. Pemenue 3agau. | 1 13.01 §51-52, 3 ctp201




32 Jlaboparopuas padora Ne5 1 15.01 [TorT §44-52
«OrmpeeneHue ONTUIECKON CUITBI |
(OKYCHOTO pacCTOSTHUS
cOOMparoNIe JTUH3bDY
No Tema ypoxka [ata Homarnnee
3 MIPOBEICHUS 3aJlaHue
a
Q
& n| [l1an | dakT
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33 Hucnepcus ceera MaTepdepennms | 1 20.01 §53-55
cBeta. IIpumenenue
uHTEpPEepeHInn.
34 Hudpakuus ceera 1 22.01 §55-56.
35 JudpakuuoHHas pemeérka 1 27.01 §58,59, 3 cTp224
36 JlabopaTopnast pabota Ne6 1 29.01 [ToBT §55-59
«M3MepeHune JIMHBI CBETOBOM
BOJIHBI»
37 [Tonsipusarus cBeta 1 03.02 §60
38 Buibl a51eKTpOMarHuTHBIX 1 05.02 §66-67
n3nydeHuil. CekTpanbHbIe
annapatbl CoexkTpsl 1
CHEKTPAJIbHBIN aHATH3
39 NudpakpacnHoe u 1 10.02 §68, moaroToBka K
yIbTPapuOIETOBOE U3TYyUCHHUS. K/p.
Pentrenosckue nyun. lkana
AJICKTPOMATHUTHBIX M3TYICHHH.
40 KontponbHas pabota Ne3 1 12.02 [ToBT §44-60,66-
«Onrtukay 68
41 [TpuHIIUTT OTHOCUTENHEHOCTH. 1 17.02 §61-62,pemy EI'D
[Toctynatel Teopun cTp225.
OTHOCHTEIIEHOCTH
42 OcHosnble cienctus CTO. 1 19.02 §63
PenstuBHCTCKNI 3aKOH CIIOKEHUS
CKOPOCTEH.
43 3aBUCHMOCTB YHEPTHH Teja OT 1 13.02 §64
CKOpPOCTH €T0 JBU)KCHUSI.
PenstuBucTckas AMHAMHKA.
IIpyHIUI COOTBETCTBUS.
44 CBs3b MeX 1y Maccoi ¥ sHepruen. | 1 24.02 §65,3 cTp 245
KBanToBas pusuka 224
45 KsanroBas ¢pusuka. Dotordpdexr | 1 26.02 §69
Teopus ¢potorddekra. 3-it 3akoH
dororddekra.
46 [Tpumenenne dpotorpdekra. 1 03.03 §70-71
@POTOH.

10




47 Pemenwue 3a1a4 o Teopuun 1 05.03 ITosT §69-71,
doroaddexra JOKJIAIbl.
48 JlaBienue cBeta XMMHYECKOE 1 10.03 §72-73,3-un
nericteue ceeta. dororpadus.. cTp227, NOKIAbI.
Ne Tema ypoxka Hata Homarninee
2 MIPOBEICHUS 3a/1aHue
I
Q
2 o| [b1an | daxT
= o
S g
/-
49 Kontponbnas padorta Ne4 «CTO 1 12.03 [ToBT 111 10
u hotodrpdexTy cTp278.
50 [TnaneTapHas MO/eNIb aTOMA. 1 17.03 §74, noxknaasl
51 KBanToBsie nocrynatst bopa 1 19.03 §75,10K1a0b1
52 Jlazepbr 1 02.04 §76-77, 3-un
cTp297
53 [TpoTOHHO-HEUTPOHHAS MOJICITH 1 07.04 §78-79
anpa.
S nepHble CUbI.
54 | JledbekT macc. DHeprus cBs3m sapa. | 1 09.04 §80-81,3-um cTp
309
55 PagyoakTUBHOCTE 1 14.04 §82-83
56 3aKoH paIMOAKTHBHOTO pacmana u | 1 16.04 §84-85,3-un
€ro CTaTUCTUYECKOE UCTOJIKOBAHUE cTp322
57 Mertoabl HAOIIOACHUS U 1 21.04 §86
PETUCTPAITUH IEMEHTAPHBIX
YaCTHII
58 DHepreTuyeckuil BoIXO SAepHbIXx | 1 23.04 §87, pemry EI'D
peakiuit ctp33159
59 | Jlenenue ypana. Kanenpnast mogens | 1 28.04 §88-89, pemry EI'D
sapa. SlaepHslil peaktop ctp336,339,
JTOKJIaJTBI
60 TepMosinepHbIii CHHTES. 1 30.04 §90-91,3-uu cTp
343, nokyanml
61 Snepnas sHepreTrKa. ATOMHAs 1 05.05 §92-93,
WHTYCTPHSL. JTOKJIAJTBI
62 Bnusuane nonusupyroteit 1 07.05 §94,moBT 1 12
paJraliy Ha )KUBBIE OPTaHU3MBIL. cTp352, MOoKIaabI
63 DJIeMEHTAPHBIE YACTHULIBI. 1 12.05 §95-96
OyHIaMEHTaIbHbIE
B3aMMO/ICHCTBUSI.
64 | Jlenronsl. Anponsl. KBapku. 1 14.05 §97-98
65 | KontpoawsHas padora Ne5 «®usuka | 1 19.05 [ToBT §80-98
ATOMHOTO SI/Ipay
66 ®du3uKa U METO/IbI HAYYHOT'O 1 21.05 3aKitoueHue CTp
MTO3HAHUS 408-412
67 [ToBTOpEeHME 1 26.05
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[ToBTOpEHME ‘ 1 ‘ 27.05‘ ’

IIporpaMMHO-MeTOIHYECKOE O0ecTieueHue

COOpHUK HOPMATUBHBIX JOKYMEHTOB. @u3nka. OenepanbHbIil KOMIIOHEHT
rocynapctBeHHoro cranaapra. @enepanbubiii 6a3ucHsli wiad. CoctaBurenu: 2. /1.
Huenpos, A.I'. Apkazases, - M,: [Ipoda, 2004.;

[Iporpammel 17151 0611€00pa3oBaTeNbHBIX yupexkaeHuii: dusuka. Actponomus. 7-11 ki
Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u3f., uctp. — M. : Ipoda, 2001.

Msxumes I'.4., bByxosues b.b., Corckuit H.H. ®u3uka. 11 knacc. YueOHuk mis
obmreo0pa3oBarenbHbIX opranusanuii: M.; [Ipocsemenue, 2016

PeivkeBuy A.I1. Coopuuk 3anad o ¢pusuke 10 11 xmaccer : M.; Ipoda, 2016

Co6opnuk 3anay no ¢usuke 10-11 knaccer: Coct. Crenanosa [.H. 9-e u3a. - M.;
[Tpocsemenne, 2003

Mancypos A.H., MancypoB H.A. ®uzuka — 10-11: J]ns mixos ¢ ryMaHUTapHBIM
npodwmiem o0yuenus: Kuura s yaurens. — M.; [Ipocsemenue, 2000

Mskumes I'.5., CunsikoB A.3. @usuka: Ontuka. KBantosas ¢usuka.l1 xi.: yueOHUK
JUIs yroLu3ydenus pusuku: 3-e¢ u3a. — M.; JIpoda, 1998

Msikumes I'.51., CunsikoB A.3., Cno6oacko b.A. @usuka: Dnekrpogunamuka 10-11 k.
YueOHuk i yrir.uzydenus gusuku: 3-e u3a. — M.; Ipoda, 1998

Msikumes I'.51., CunsikoB A.3. ®usuka: Konebanus v BoyHbL 11 k1. YueOHUK 1iis
yriuszydenus pusuku: 3-¢ u3n. — M.; Ipoda, 2001
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