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INOACHUTEJIBHAA 3AITMCKA

[Iporpamma 1o ¢usuke 06a30BOro ypOBHS Ha YpOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3ysibTaram
OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNbHOW MporpamMmsbl, mpeactaBieHHbIX B OI'OC
COO, a Ttakxe c yu€roM (enepasibHOM pabodeil MporpaMMmbl BOCHUTAHUSA H
KOHLEMIMU TpenojiaBanusi yueOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alusax Poccuiickon denepauny, pean3yILINX OCHOBHbIE
o0Opa3oBaTesIbHbIE MPOrPaMMBbI.

Conepkanue mporpaMmbl 1O (UM3MKE HampaBlieHO Ha (OPMHPOBAHUE
€CTEeCTBEHHO-HAy4YHON KapTUHbI Mupa obOyyarommxcs 10-11 xkmaccoB mnpu
oOyueHuu ux ¢usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOI'O
nonxoga. [Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusiM OI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM
oOydeHusl, a TaKXKE YYUTHIBAET HEOOXOAWMOCTb peaU3alUuid MEXKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAYYHBIMU Y4YEOHbIMU IpeaMeTraMu. B Heil
OIPEAEIIAIOTCA OCHOBHBIE LIETM M3Y4EeHHs] (PM3MKM HA YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (U3UKU: JTUYHOCTHBIE,
MeTaInpeaIMeTHbBIC, MpeMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma no ¢pu3HMKe BKIIOYAET:

e [IJJTAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM ypOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YIBTATHI 110 roJaM 00y4UeHHUS;

e cojiepkaHue yueoHoro npeamera «Pusmnka» 1mno rogam o0ydeHus.

®dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTYHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromeMm Mupe. [1IkonpHBIN Kype GU3HKHA — CUCTEMOOOPA3yIOIIUi
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IMOCKOJIBKY (DU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB M SIBICHHUM, H3y4aeMbIX XUMHUEH, OHOJOrueH,
dusnueckorr reorpadmeii u actpoHomHel. Mcmonmp3oBaHME W aKTUBHOE
npuMeHeHUue  (PU3MYECKUX 3HAHWM  OmpeleNser XapakTep U pa3BHUTHE
pa3sHOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4€HUS HOBBIX MaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU U JIPYI'HX.
N3yuenrne (Gu3MKHM BHOCUT OCHOBHOW BKJIAJ B (DOPMHpPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa OOydaroIuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTH
Hay4YHBIA METOJI MO3HAHMS IPY BBIMOJIHEHUN UMHU Y4€OHBIX HCCIEI0BaHUM.

B ocHoBy kypca ¢Gu3MKHA IS YPOBHSI CpEIHEro oO0IIero oOpa3oBaHUs
NOJIOKEH pSAJ HAEH, KOTOpPble MOMKHO paccMaTpuBaTh KakK MPUHILMIBI €ro
OCTPOECHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MATEpUaN U3 BCEX pa3/iesioB (PM3HKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuid. Bemymmum B Kypce sBISIeTCS
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€puH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzaius mnpeanojaracT HCHOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3MUECKON HAyKH, OCMBICIEHUE CBSI3M pa3BUTHUS
¢u3uku Cc pa3BUTHEM OOIIECTBA, a TaKXe C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U HKOJIOTMYECKUMU MTPOOIeMamMu.

Hoes  npuxnaownoti  nanpasenennocmu. Kypc ¢Gu3ukm — mpeamnosaraer
3HAKOMCTBO C IIMPOKHUM KPYTOM TE€XHUYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUM
M3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanu3yercss TMOCPEICTBOM BBEICHHS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKkKe OOCYXKIECHHUS
po0JIeM parioOHaIBLHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUECKON 0€30aCHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpEIHEro OOLIEro
oOpa3oBanus sBIsOTCS (husmdeckue teopur (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTpOeHUs (HU3NYECKON Teopuu, posn (pyHIaMEHTaIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOPHM, [JIsl OINHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOLIECCOR).

CucTeMHO-AEATEeIbHOCTHBIN MOAXO0/l B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpPraHM3aIliy SKCIEPUMEHTAIBHON NESITEILHOCTH O0YyJaronuXcsl.
Jnst  0a30BOro ypoBHsA Kypca (U3UKH — OTO HCIOJb30BAHUE  CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIaOOpaTOPHBIX padoT,
KOTOpBIE B MporpamMme mo (pusmke oObeIMHEHbI B OOLIMN CIUCOK Y4EHUYECKHX
MPaKTHUYECKUX PaboT. BrijeneHue B yKa3aHHOM MEpevyHe J1abopaTOpPHBIX padorT,
NPOBOJMMBIX JUIA KOHTPOJSI W  OLEHKH, OCYIIECTBISCTCS YYaCTHHUKAMHU
00pa30BaTENbHOrO IMpoLIEcCa HUCXOAs M3 OCOOEHHOCTEH IUIAHUPOBAHMS MU
OcHallleHuss KaOuHera Qu3uku. Ilpm »>ToM oObecrieunBaeTcss OBJAJICHUE
O0y4aIOLMMHUCS YMEHUSMU IPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIIECIOBAaHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
IPEJJIOKEHHBIX THUITOTES.

bonpiioe BHUMaHWE yIENSETCS PEIIECHHUIO PAcdYETHBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3aJay MPUOPUTETOM SIBISIOTCS 33Ja4d C SIBHO
3aJlaHHON (PM3HYECKOW MOJENBIO, MO3BOJISIOINE TPUMEHATh U3YUECHHbIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOTO paszflena Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nenoB. [ KadyeCTBEHHBIX 3371a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
00BsICHEHHUE TPOTEeKaHUs (U3MUECKUX SIBJICHUM U TPOILECCOB B OKPYXKaloIlen
KU3HU, TpeOyronue BbIOOpa (Qu3Mueckol Mojenu sl CUTyalluud IPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CreYeHn0 Y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
¢bu3UKN Ha ypOBHE CPEAHETO O0IIEero 00pa3oBaHus JOJIKEH U3Y4aThCsl B YCIOBUSX
OPEeIMETHOr0 KabuHeTa (PU3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYyYHOro IMKiIa. B kabuHere (PU3UKK HOMKHO OBITH
HeoOXomuMoe J1TabopaToOpHOe OOOpYAOBAHHWE ISl BBITIOJHEHHS YKa3aHHBIX B
nporpaMMe no (pu3uKe y4eHWYECKUX MPAKTUYECKUX PadOT M JEMOHCTPALMOHHOE
000pymOBaHHE.

JleMoHCTpanmoHHOEe Oo0OpydoBaHUE (OopMUpPYEeTCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM  JOCTaTOUHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMpOrpaMMe 10 (HU3MKE KIIOYEBBIX JEMOHCTpAIMN s
WCCIICIOBAaHUS  WM3y4aeMbIX  SIBICHUW W  TPOIECCOB, OMIUPHUYCCKUX U
GbyHIaMEHTATLHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00o0pynOoBaHHME [JIi YYEHHUECKHUX MPAKTUUECKUX pPadboT
dbopMupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJICKTOB M OOECIEeYMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydalomuxcs. TeMaTnueckne KOMIUICKTHI
71a00paTOpPHOr0 OO0OPYAOBAaHUS JIODKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE U(PPOBBIX J1a0OpaATOPHIl.

OCHOBHBIMH LIETISIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e popMupoBaHME UWHTEpPECa M CTPEMJICHHS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE TPEACTABICHUN O HAyYHOM METOJE MO3HAaHUS W (POpMHUpOBaHUE
MCCIIEI0BATEIbCKOrO OTHOLIEHUS K OKPY)KAIOIIUM SIBIICHUSM;

« hopMupoBaHrEe HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3ydeHUs! OCHOB
CTpOCHHS MaTepru U QYHIAMEHTAILHBIX 3aKOHOB (DM3HKH;

e popMupoBaHHE€ YMEHHUM OOBICHATH SBJICHUS C  HCIOJIB30BAaHUEM
(bU3HYEeCKUX 3HAHUHN M HAyIHBIX JOKA3aTeIbCTB;

e hopMupoBaHHe TpPENCTAaBICHUNA O poONu (PU3UKH IS PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkenne 3TUX 1eneid obecredunBaeTcs pelieHueM CIeAYIOIMNUX 33134 B

npoliecce u3ydeHus Kypca (PU3UKU Ha YPOBHE CpeAHEro o01ero oopa3oBaHus:



* IPHOOPETEHNE CUCTEMBI 3HAaHUN 00 OOIUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKIIOYAas MEXAHHKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DM3HKY U AJIEMEHTBI aCTPO(PHU3UKH;

e popMUpOBaHME YMEHMH MNPUMEHATh TEOPETUUYECKUE 3HAHUS  JJIs
OoOBbsicHeHUS (PU3NYECKUX SBICHUN B TPUPOAEC U JUIsl TPUHITHS
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOM KU3HU;

¢OCBOCHHE CHOCOOOB pEIIEHUS PAa3IMYHBIX 3ajad C SBHO 3aJaHHOM
bu3nueckol MOJENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3nanne PU3NIECKON MO, aJIeKBaTHON YCIOBHIM 33J1a4H;

e [IOHUMAaHHUE (PU3NYECKUX OCHOB M NPHUHIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MTPOLECCOB, UX BIUSHUSA Ha OKPY KAIOIIYIO
cpeny;

¢ OBJIQJICHUE METOJAMH CaMOCTOATEJIBHOIO IUIAHHUPOBAHUSA M IPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHalW3a M MHTEpIpEeTaluu UHOOpMAINH,
OIpe/IeNIeHUs] TOCTOBEPHOCTH MOJIYYEHHOTO PE3YNbTara;

e CO3JJaHUE YCIIOBUU JUIsl Pa3BUTUS YMEHUH NPOEKTHO-MCCIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOILIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamme 1o (u3uke mnepedeHb JabopaTOpHBIX U
NPAKTUYECKUX padoT SBISETCA PEKOMEHIOBAaHHBIM, YYMTENb [E€1aeT BbIOOP
IPOBEJEHUSI JIA0OPAaTOPHBIX PabOT U OMNBITOB C YYE€TOM HHJUBHAYAIbHBIX
0cO0EHHOCTEN 00Yy4aroIIUXCsl.



COJEP)KXAHUE OBYUYEHUA

11 KJIACC

Pa3znen 4. JinekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHuUMHAA UHOYKUUA

Iloctosguuple  MarauThl. B3auMopelcTBHE  IOCTOSHHBIX MAarHuTOB.
MarautHoe mnose. Bekrop MarHuTHOW wuWHAYKUMHU. [IpuHOUMI cyneprnosuuuu
MAarHUTHBIX MOJIeW. JINHMM MarHUTHOM WMHAyKIuU. KapTuHa JMHUM MarHUTHOU
WHIYKIUU TOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOoe T1OJ€ TPOBOAHUKA C TOKOM. KapTuHa JIMHUN UHAYKIUAU
MAarHuTHOTO TOJS UIMHHOTO MPSIMOrO IPOBOAHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTeue npoBOHUKOB C
TOKOM.

Cuiia AMmnepa, e€ MOyJib U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ MOAyJIb U HAIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJITHOPOJHOM MarHuTHOM noje. Padota cuisl Jlopenna.

SIBieHne BJICKTPOMAarHUTHOW WHIOYKIUHW. [IOTOK BEKTOpa MarHUTHOU
WHAYKIUUA. ODJIEKTPOABMIKYIIAsT CHUJIa HWHAYKIIMHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykuuu @apases.

BuxpeBoe siekTpuueckoe Tmoie. OIEKTPOABMXKYIIAS CUJIA HUHAYKIAHW B
IIPOBOJHUKE, JBUXKYIIEMCS ITOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTE.  SIBJICHME CaMOMHIYKLIHH. OJIEKTPOJABMXKYIIAs  CUJa
CaMOMHIYKIIHNH.

OHeprusi MAarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DNEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TMOCTOSIHHbBIC
MAarHuThl, JJEKTPOMArHUTHI, 3JICKTPOJABUTATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIl, MHAYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE DJJIEKTPOHHOI'O ITy4Ka MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJIA.

B3anmonericTBue AByX MPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

HevictBue cunbl JlopeHla Ha MOHBI AJIEKTPOJIUTA.

SIBneHrEe 2IEKTPOMAarHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb JJIEKTPOJABHKYIIEH CUJIBI MHAYKLIHUH OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO ITOTOKA.

SIBneHue CaMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, rabopamopnvle pabonul

N3y4yeHne MaraHuTHOTO NOJIS KaTYIIKU C TOKOM.

HccnenoBaHne AEUCTBUS MOCTOSHHOIO MArHUTa Ha PAaMKy C  TOKOM.

HccnenoBanue siBIEHUS dJIEKTPOMATHUTHOU UHAYKIUU.

Pa3znen 5. KoneOGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

KonebGarenvrnass  cuctema.  CBOOOJHBIE  MEXaHWYECKHE  KojeOaHMUs.
I'apmonunueckue konebanus. Ilepuon, yactora, amrmTyna u ¢asza KoseOaHUi.
[IpyxvHHBIN MassTHUK. MaremMaTu4eCcKuil MasTHUK. Y PaBHEHUE TaPMOHUYECKUX
kosebanuit. [IpeBpaiiieHre >HEPruu MpyU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KoJeOaHUS B
UCATbHOM KOJIeOATeTbHOM KOHTYpE. AHAJIOTUSA MEXIY MEXaHUYECKUMU W
AIEKTPOMArHUTHBIMU KonieOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTYHU B UJICATTLHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyXawIKUX KojdeOaHUsX. BbIHYX/IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHYX)I€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemennblii  TOK. CHHYCOMIAJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIlEE 3HAYEHHE CHJIBI TOKa H
HaIPSAKEHUS.

Tpauncdopmarop. IIpousBoscTBo, nepenaya u MoTpeOICHUE ITEKTPUUECKON
SHEPruH. DKOJIOTUYECKUE PUCKHA MPHU IMPOU3BOJICTBE AJIEKTpodHepruu. KymbTypa

HCITOJIb30BAaHH: JJICKTPOOHCPI A B HOBCCI[HCBHOﬁ KU3HU.

TexHuyeckrue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE. DJJIEKTPUYECKUN 3BOHOK,
reHepaTop MepeMEHHOro TOKa, JIMHUM 3JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTenbHOM CUCTEMBI (TIPYKMHHBIN W
MaTeMaTUYECKU MasITHUK).



Hab6monenue 3aTyXaroux KOJIeOaHUH.

HccnenoBanrue CBOMCTB BBIHYKJIEHHBIX KOJICOAHUM.

Hab6monenue pe3onanca.

CB0OOAHBIE 2TIEKTPOMAarHUTHBIE KOJIEOaHusI.

OcuumtorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3oHaHc Tmpu 1OCIIENOBAaTENbHOM COEOUHEHUH PpE3UCTOPa, KaTyIIKH
UHIYKTUBHOCTU U KOHJIEHCATOpA.

Mopnens TUHUM 3JEKTPOIIEPENAUH.

Yuenuueckuui sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOa MalblX KoJeOaHWM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne MEpPEMEHHOIO TOKa B LENM M3  IOCIEN0BAaTEIbHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL

Mexannueckue BOJNHBL, YcinoBUsl pacnpoctpaneHus. Ilepumon. CkopocThb
pacnupocTpaHeHUss M JiuHA BOJHBL [lonmepedHble W NPOAOIBHBIE BOJIHBIL.
Wntepdepenuus u nudpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS! 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTpomarauTHOM BosHe. CBOWCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, MPEJIOMIICHUE, MOoJsipu3anus, TUdpakiius,
unTepdepenuus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJNH. [IpUMeHeHUe 371eKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI pagUOCBA3U U TENEBUICHUS. Pagnonokamnusi.

DJIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHME: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAsl IHArHOCTUKAa B TEXHUKE W MEIUIIMHE, pajaap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OOpa3zoBaHMe M pacHpOCTPAHEHUE TMONEPEYHBIX M MPOJOJIbHBIX BOJIH.

KoneOmtomeecs: T€10 Kak UCTOUYHHK 3BYKa.

HabGmonenne oTpakeHuss M NOPEJOMIICHUS MEXaHUYECKHX  BOJIH.

Habmonenne wunTeppepeHnn ©u audpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmronenue cBsi3u I'pPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYAOH U
4acTOTOM KosieOaHui.



HccnenoBaHne  CBOMCTB — JJIEKTPOMATHUTHBIX  BOJIH: OTpa)keHue,
IpesIoOMIICHHE, ToJsipu3alius, Judpaxius, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpruueckas onrtuka. lIpsMmoiMHETHOE pacnpoCTpaHEHUE CBETa B
onHopoaHou cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaiie.

[Ipenomienue cBeTa. 3aKOHBI TPETOMIICHHS CBETa. AOCOTIOTHBIN MTOKA3aTelh
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yroa IMOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcus ceeta. CroxxHbIM coctaB Oenoro ceera. LBer.

CobOuparomiue ¥ pacceuBaromue JuH3bl. ToHkas JswuH3a. DokycHoe
paccTosiHME W ONTHYecKas cujla TOHKOM JuH3bL. [locTpoenue uzoOpakeHuili B
COOMpAIOIUX U pacceHBaIOMINX JHH3aX. DopMyna TOHKON JHH3BI. YBeIUYEHUE,
JABA€MOE JIMH30M.

[Ipenensr nPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMIONEHUS MAaKCUMyMOB M MHHUMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakiuuoHHas pemi€éTka. YcloBue HaOIOIEHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHnueckne yCTpOHCTBA W MPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOCKIIMOHHBIN amnmapar, MHUKPOCKOM, TEIECKOM, BOJIOKOHHAs
ONTHKA, AU(PPAKIUOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTtuueckre npruOOpBI.

[lonHOE BHYTpEHHee OTpaxkeHHue. Mojesib CBETOBOJA.

HccnenoBanue cBOMCTB M300pakeHUM B JIMH3AX.

Mopenn MHMKpPOCKONa, TEJIECKOIa.

Hab6mtonenue nuaTepdepeHiiuu crera.

Habmonenue nudpakuuu cBerta.

Hab6monenue JTUCTIEPCUH CBeTA.

[TonydyeHue criekTpa ¢ TOMOUIBIO TTPU3MBL.

[Tonygyenue crekTpa C TIOMOMIBIO  JU(PPAKIIMOHHON  PEIIETKH.

HabGmronenne nmonsipusaiiuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomul
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N3mepenue MOKa3areis MIPETOMIICHHS CTEKJIA.
HccnenoBanue  CBOWCTB  M300paK€HWA B JIMH3aX.
Hab6mtonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crielHAILHOM TEOPUH OTHOCHTEIHLHOCTH

I'panuubpl  NPUMEHUMOCTM  KJIACCMYECKOM  mexaHuku.  [loctynarsl
CIIELMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETa B BaKyyme, IPUHIIUN OTHOCUTEIIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpALIECHUE
JUTHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbl. DHEPTHUs
MIOKOSI.

Pa3zpnen 7. KBantoBasi pusuka

Tema 1. Dnemenmuvt K6AHMOGOI ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEpruu GoTOHA C €ro YaCTOTOU. DHEPrus
U UMITYJIBC (DOTOHA.

OtkpeiTue u uccinenoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aK0HbBI
dbotorpdexra. YpaBuenue DuHimuTeriHa At hotodddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceeta. OnbiTel 11. H. JleGenena.

XHUMHUYECKOE IS CTBHE CBETA.

Texnuyeckue yCTpOMCTBA M TPAKTUYECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, CoTHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanue 3aKk0HOB BHETTHETO (DOoTOd P eKTa.

Ceeroguo.

ConneuHas G6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopna mo paccesHHIO o -4acTHIL.
[Inanerapnas mogxenp aroMma. Ilocrynater bopa. M3zmydeHue u moryomieHue
(OTOHOB MpHU Mepexojie aToMa C OJHOIO YpPOBHS HEPruu Ha Apyroi. Buasl
cnekTpoB. CIEKTp ypOBHEW 3HEPruu aToMa BOJIOPO/IA.

BonHoBwie cBoMicTBa yactuil. Bonuel ae bpoussa. KoprnyckynsipHO-BOITHOBOU
yaJli3M.

CHnoHTaHHOE U BBIHYXX/ICHHOC U3JTy4YCHHUC.

Texanueckue yCTpOﬁCTBa U TPAKTUYICCKOC IPUMCHCHHUC! CHCKTpaJ'II)HI)II‘/‘I aHaJInu3

(criexTpockorlt), Ja3ep, KBAHTOBBINA KOMITBIOTED.
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Jlemoncmpayuu

Mopnenb OTIbITA Pesepdopna.

Ornpenenenue IIMHBI BOJIHBI J1a3epa.

HaGmonenne nMHEWYAThIX CIEKTPOB M3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabonul

HaGmronenne nuHeiyaToro criekrpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHUS siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3nMydeHus. CBoiictBa anb(a-, Oera-, TaMMa-U3IydCHUS.
BimsiHue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeiTpona. Hykionnas mopens siapa [eitzenbepra—
Usanenko. 3apsy siapa. MaccoBoe uucio sigpa. M30Torebl.

Anba-pacnaa. ODJEKTpPOHHBIM U TMO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsA3M HYKJIOHOB B siipe. SnepHsbie cuibl. [ledexT maccel anpa.

Snepnsbie peakiuu. [leneHue u cUHTES A1€Ep.

Snepnsiii peaktop. Tepmosimepubiii cuntTe3. I[IpoGiemMbl M TEPCHEKTUBBI
SAIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHON YHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.

Metoasl  HAOMIOAEHWUS W PErUCTpallid  DJIEMEHTApHBIX  YacCTHIL.

dyHaamMeHTaIbHbIC B3aUMOACHCTBUA. ENUHCTBO Qu3nyueckoit KapTUHBI MUpAa.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TurK MOHUBHUPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanue TpekoB yacTuil (11O TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BUTHA aCTPOHOMHUH. [ IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMMH.

Bug 3Bé3nHoro Heba. Co3Bes3nusi, sipkue 3BE3MbI, IJIAHETHI, UX BUJIUMOE
IBUKECHHUE.

Conneunas cucrema.

Comuue. ConHeuHast akTUBHOCTb. McTrounuk sHeprum CosiHIIA M 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. Jlmarpamma «CHEKTpalbHBIM KIIACC —
CBETUMOCTB». 3BE3AbI T[JIABHOM IOCIIEIOBATENbHOCTH. 3aBHCHUMOCTh «Macca —
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CBCTHUMOCTL» AJIsA 3Bé3,ﬂ IJJaBHOU ITOCJICAOBATCIBHOCTH. BHYTpCHHee CTPOCHHUC

3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoMounu CojHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mueunsiii Ilyre — Hama ['amaktuka. [lonoxxenue u nBwxkeHnue CoyHIA B
lNanaxktuke. Tunel ranaktuk. Paguoranaktvku v kBazapbsl. YEpHBIE ABIPHI B sAIpax
rajakTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa00:1a. Pazberanue rajakTuk.
Teopus bosbiioro B3psiBa. PenmnkToBoe n3nydeHue.

MacirabHas ctpykrypa BeenenHoii. MetaranakTuka.

Hepeménnbie mpoOsieMbl aCTPOHOMUM.

Yuenuueckue nabaooenus

HaGmronennsi HEeBOOPY>KEHHBIM TJ1a30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONpeeTICHUs TOJIOKEHHUSI HEOSCHBIX 00OBbEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usi CEeBEpHOIo MOIYyIIApUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JlyHsl, maner, Miueunoro Iytu.

O0o0mariee NOBTOpeHNe

Ponpr ¢u3uku u  acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJIOTMYECKOMH,
COLIMATILHOM U 3TUYECKOU c(hepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb (PU3NUECKON Teopuu
B (opMupoBaHUM TPEACTABICHUN O (PU3MYECKON KapTUHE MHUpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MIPEJICTABJICHUN O TTPUPOJIE.

MexknpeaMeTHbie CBA3U

N3ydenune kypca gusuku 0a3oBoro ypoBHs B 11 kjacce oCymiecTBISIETCS C
YU4ETOM COJEPKATENBHBIX MEXIIPEIMETHBIX CBA3CH C KypCamMud MATEMAaTHKH,
OMOJIOruHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHUSA: SIBIICHWE, HAY4YHBIA (haKT, TUMOTE3a, (PU3NYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIEPUMEHT, MOJICIMPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHUE CHCTEMBbl ypPaBHEHWH, TPUTOHOMETPUUYECKUE
GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUICCKOE
TOXIECTBO, BEKTOPbl U HMX MPOEKIMA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TPU3HAKK MOJ00US TPEyroJabHUKOB,
onpeieNIeHUEe TUIONIAAH TIIOCKUX (GUryp u oobEmMa Ted.

buonoeus: snextpuueckue SBICHUS B KUBOM mMpupoje, KoseOaTelnbHbIC
JIBH)KEHHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, JIEUCTBUE
paauanyy Ha 5KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAs] CTPYKTYpa TBEPABIX TE,
MEXaHU3MbI 00pa30BaHUsl KPUCTAIUTMUECKONW PEIIETKY, CHEKTPAIbHBIN aHaIIU3.
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l'eocpaghua: MarHuTHble TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX PV,
dboTochEMKA 3eMHOM IMOBEPXHOCTH, IIPEICKa3aHNE 3EMJICTPSACEHU.

Texnonocus: JNWMHWUMA DBJIEKTpPONEpENad, TEHEpPaTOp NEPEMEHHOI0 TOKa,
3JIEKTPOJBUTATENb, WHAYKIHWOHHAS I€Yb, pPaaap, PaauONPUEMHUK, TEIEBU3O0D,
anTeHHa, TtenedoH, CBY-meub, MpOCKIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
coJiHe4Has Oarapes.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yuyeOHOro mpeamera «®Du3nMka» Ha YpOBHE CpEAHEro o00IIero
oOpazoBaHus (0a30BbI YPOBEHB) JIODKHO OOECHEYUTH JOCTHKEHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNIbTaThl OCBOEHUS ydeOHOTO mpeameTa « DU3nKay JOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcs pPYyKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOWM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHM, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, pacHIMpeHUE KU3HEHHOTO
OTbITA W OMBITA JCATEIBHOCTU B MPOIECCE pea3allii OCHOBHBIX HaIPaBIICHUN
BOCTIMTATEIbHON JIEATEIHbHOCTH, B TOM YHUCIIC B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TIO3MITMU O0YYAFOIIETOCs KaK aKTHUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAJAWIMOHHBIX  OOIIEYECIIOBEYECKUX TYMAHUCTHYCCKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIBHOCTh B HMHTEpPECaX TPakIaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CaMOYITPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aUMOCHCTBOBATh C COITMATLHBIMU MHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIIUSIMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NEATEILHOCTH,

2) IATPHOTHYECKOT 0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM IpaXKJaHCKOMN UJCHTUYHOCTH,
MaTPHOTHU3MA,

IIEHHOCTHOE OTHOIIIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUUCKUX YYEHBIX B 00J1aCTH (DM3UKU U TEXHUKH;
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3) IyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHUS
c(OPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IOBEICHUS;
CIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM UHCJE B
JESITEIIbHOCTUA YYEHOTO;
OCO3HAHUE JIMYHOI'0 BKJIa/1a B IOCTPOCHUE YCTOWYMBOrO Oy1yILIEro;
4) 3¢TeTHYECKOro BOCIIMTAHUS:
ACTETUYECKOE OTHOLIECHHE K MHUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyero Gu3nYecKo HayKe;
1)  TpPyAOBOro BOCHHMTAHUS:
MHTEpEC K pa3Iu4yHbIM cdepaMm NpodecCHOHATbHON NEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, yMEHUE COBEPILATh OCO3HAHHBINA BBHIOODP Oymyieit
npoeCCuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBL;
TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 00JacTu (PU3UKU
Ha MPOTSHKEHUU BCEH JKU3HM;
2)  SKOJIOTMYECKOI'0 BOCIIUTAHUS:
c(OpMUPOBAHHOCTH HKOJIOTUYECKOW  KYJbTYpbl, OCO3HAaHUE TIJI00ATBHOIO
XapakTepa SKOJIOrMUECKUX Npoliem;
IUIAaHUPOBAHUE U OCYILECTBIICHUE AEHCTBUN B OKpY’KalOLIEH cpeaie Ha OCHOBE 3HAHUS
1[eJIe YCTOMYMBOI'O PAa3BUTHS YEJI0OBEUECTBA;
paciupeHue OTbITa JeSITeNIbHOCTU 9KOJIOTUYECKON
HaMNpaBJICHHOCTH Ha OCHOBE UMEIOUINXCS 3HaHUM 1o (pu3mKe;
3)  [EHHOCTH HAYYHOT'O MO3HAHUS:
c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NYECKON HAYKU;
OCO3HAaHUE ILIEHHOCTH HAyYHOW JAEATEeNbHOCTH, TOTOBHOCTh B MPOLIECCE H3YUCHUS
(U3MKK  OCYLIECTBJIATH  MPOEKTHYIO M  HCCIEIOBATEILCKYIO  JIEATENbHOCTh
WHANBUAYAJIBHO U B TPYIIIIE.

14



METAIIPEJAMETHBIE PE3VJIbTATEI

[To3naBarenpHbIE YHUBEpPCANbHBIE yueOHbIE NeicTBU ba3oBbie lornueckue AecTBus:
CaMOCTOSITeTbHO  (DOPMYIUPOBATh U aKTyaJIM3UPOBaTh MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN IEATEIbHOCTH, 33J1aBaTh apaMETPhl U KPUTEPUU UX JOCTHKECHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpuBaeMbIX
(bU3UYECKUX SBJICHUSX;
pa3pabaTbiBaTh IUIaH pEIICHUS MpoOJieMbl C YU4ETOM aHajdu3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B AECATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OLICHUBATh PUCKU IOCIEICTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBATh H BBITIOJHATE PaboTy B YCIIOBHUSIX ~ PEAIBHOTrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble uccnenoBaTenbCcKue ACMCTBUS:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHMEH, KIIFOUEBBIMU MOHSTUSMH U METOJaMHU
buznuecKon HayKu;

BJIaJIeTh HaBbIKAMH Y4€OHO-HCCIIEI0BATENILCKON U MPOEKTHOM J1eSITeIbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pelIeHUs 3a/1ad (U3NYECKOro COJAEpX aHHUs, NPUMEHEHUIO pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJAJ€Th BHJAMU JEATEIHHOCTH 110 IMOJYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEpIpETaluy, MPeoO0pa3OBaHUI0O U MPUMEHEHHIO B PA3JIUYHBIX y4EOHBIX
CUTYaIUSX, B TOM YHUCJIE MIPU CO3aHUU Y4EOHBIX MTPOEKTOB B 001aCTU (DU3HKHU;

BBISBIISITH TNPUUMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ peIIeHMs, HAaXOAWTb apryMEHThl JIs JOKa3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3MPOBATh TMOJYYCHHbIE B XOJE pEIIeHUs 3aJayd pe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (OPMYJIUPOBAaTh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
JESITEeIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OL[EHUBATh PHOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCThKU3HEIEATEIbHOCTH;
yMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JacTel; BBIABUraTh HOBbIE
ujed, NmpearaTb OpUrMHaAIbHBIE TOIXO/bl U PEIICHHUS; CTABUTh MPOOJIEMbl U 3a7auH,

Jonyckarwmue AJIbTCPHATUBHLIC PCIIICHM.
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Pabora ¢ unpopmanmueii:

BJIQJICTh HAaBBIKAMU TIOJy4eHUs WH(OpMaIun (U3NIEeCKOro COACp)KaHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIIECTBIATh TIOWCK, aHaJIW3,
CHUCTEMATH3alluI0 M HMHTEPIpeTalnio HWHOOPMAIMU pa3IMYHBIX BUIO0B U (opMm
IIPEICTABIICHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(POPMALIHH;

UCIIOJIb30BaTh ~ CPEJACTBa  WH(OPMAITMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1ad ¢ coOMroJieHneM TpeOOBaHUN SProHOMHMKH, TEXHHKH O€30I11aCHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX M  JTHYECKUX HOPM, HOPM
nH(pOpPMAaITMOHHON 0€30MaCHOCTH;

co3/aBaTh TEKCTHI (DU3MUECKOr0 COACP)KAaHHUS B Pa3M4YHBIX (opmarax ¢
y4€TOM Ha3HAUYCHHUS MH(POPMAIIUU U 1IEJICBOM ayIUTOPUH, BBIOUpas ONTUMAIbHYIO
dbopMy ITpeACTaBICHNUS U BU3yaJTU3AIIAH.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3UKA U BO BHE-ypOUHOU
NEeATEIbHOCTH;
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pacrno3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(JIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOIO TOYKY 3pPEHUS C UCIIOJIIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

IOHMMATh U UCHOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW Y UHIMBUIYaIbHON padOTHI,
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACUCTBUN C yUETOM OOILIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)K0T'0 WICHA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JESATENBHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUSL N0 €€ JOCTHUKEHUIO: COCTABILATH IUIAH JIEWCTBUW, PACIPEAEIIATh POJIHU C
y4€TOM MHEHUN yJaCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;
OLIEHMBAaTh KAaueCTBO CBOErO BKJIaJa M KaXIOrO0 YYacTHUKAa KOMAHIbI B OOIIMIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSM;

IIPEIIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJIEU C MO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
IPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYALUSX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PerynsatuBHble yHUBEpCabHbIe yueOHbIe neiicTBUs CaMOoopraHu3aius:
CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JESATEIILHOCTh B 00JaCTH (DU3UKHU U
aCTPOHOMUHU, BBISBIISATH IPOOJIEMBL, CTABUTh U OPMYIUPOBATH COOCTBEHHBIE 3a/1a4U;
CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHUS] PACUETHBIX M KAUECTBEHHBIX 3aJad, IUIaH
BBITOJIHEHUSI PAKTUYECKOW pabOThl ¢ YUETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEW U IIPEAIIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paclupsaTh paMKH y4eOHOTo IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHM; AenaTh
OCO3HAHHBIN BHIOOP, APTYyMEHTUPOBATH €ro, OpaTh Ha ce0s

OTBETCTBEHHOCTH 32 PEILICHUE; OLIEHNBATh MPUOOPETEHHBIN OIBIT;

cocoOCTBOBaTh (POPMHUPOBAHHMIO W TMPOSBICHHUIO SPYAUINH B 00JacTH (PU3MKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEIJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIaJIeTh HAaBBIKAMM T[103HABATENIbHOM pedJIeKCMM Kak OCO3HaHHUsSl COBEpIIaeMbIX
JNEUCTBUM W MBICIMTENBHBIX IPOLECCOB, HX PE3yJbTaTOB M  OCHOBAaHWIA;
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WCIOJIb30BaTh MPHUEMBI PedICKCUU IS OIICHKU CHUTYallud, BHIOOpA BEPHOTO
pelleHus;

YMETh OLICHUBaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEHICHUS IO HX
CHUKCHUIO;

MPUHUMATh MOTHUBBI W apryMEHTHl JPYTrUX TIPU aHAIU3€ pPe3yIbTaToB
e TENHHOCTH;

MPUHUMATH ce0s1, MOHUMAasi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TIPH aHAJIM3e pPe3YJIbTaTOB
NeSITeNTbHOCTH;

MPU3HABaTh CBOE MIPABO W MPABO JIPYTUX HA OMIMOKH.

B mporecce nocTkeHHsI TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMBI
no ¢u3uKe I YpPOBHSA CpeaHero oOmero oOpa3oBaHUs y OOydarOMIUXCs
COBEPIIEHCTBYETCS HYMOIMOHATLHBIN HUHTEJUICKT, MIPEATOIaraloui
c(hOpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIEHOE
COCTOSTHHE, BUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHON SMOITMOHAIBHON CEpHI,
OBITHh YBEPEHHBIM B ce0€;

CaMOpEryJUPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThCS K
AMOITMOHAIILHBIM M3MEHEHUSM U TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIJICHUE K JOCTHIKEHUIO eI U
yCIexy, ONTUMH3M, WHUIIMATHBHOCTH, YMEHHE JCHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAIEHOE COCTOSTHHE
IPYTHX, YYUTHIBATH €r0 TPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COILIMATTLHBIX HABBIKOB, BKJIFOYAIONUX CIIOCOOHOCThH BBHICTPANBATh OTHOIIEHUS
C IPYTUMU JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH UHTEPEC U pa3peniaTh KOHMOIUKTHI.
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MNMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y 00 YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (Pu3NKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTHM, B MPAKTHYECKOW AECSATEIbHOCTH JIFOJAEH, LEIOCTHOCTh U €IUHCTBO
dbuznuecKor KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOJIeTeH:
TOYEYHBIN DJIEKTPUYECKUU 3apsij, JIyd CBETA, TOYCUHbIM UCTOYHUK CBETA, sJACpHas
MOJIeTTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MPH pelieHUuU (PU3NUECKUX
3ajay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (TIPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBON (PU3MKU: JEKTpUUYECKAsi MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JIEWCTBUS TOKAa, B3aUMOJICUCTBHE
MAarHUTOB, JJICKTPOMAarHUTHAasE WHAYKIWS, JCHCTBHME MAarHUTHOrO TIOJS Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJCOaHUS U
BOJIHBI, MPSMOJIMHEMHOE paclpoOCTpaHEHHE CBETa, OTPAXEHUE, MPEIOMIICHUE,
uHTepepenug, audpakiuds W TOOJsApU3alldsg CBETa, JHCIEpCUs CBETa,
dotoanexkrpuueckuii 3pdekt (PpororddekT), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOJOpPOA, €CTECTBEHHAas W HUCKYCCTBEHHas
PaIOAKTUBHOCTD;

ONMUCHIBATh W3y4YEHHbIC CBOMCTBA BENIECTBA (DJEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUUYECKYID  IMPOBOAUMOCTh  pa3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SBJICHUS (TMPOIECCHI), MCHOJIb3YS (U3MYECKUE BEIUYUHBI:
AJICKTPUYECKUHN 3apsijl, CHJIa TOKa, DJICKTPUUECKOE HaIpsKEHUE, SJIEKTPUUECKOE
COMPOTHUBJICHHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOJBIKYINAs Cuia, paboTa TOKa,
WHIYKIIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuna JlopeHua, WHIYKTHBHOCTh
KaTyIlKU, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO MOJIed, MEepPUoJ U 4YacToTa
KoneOaHuii B KoseOaTelbHOM KOHTYpe, 3apsii M Cuja TOoKa B IpoIecce
FapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHHUE W
ONTHYECKAs] CWJA JIMH3BI, TPH ONMHCAHWUW TPABWIBHO TPAKTOBATh (PU3WUCCKHMA
CMBICII HCIIOJb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUS U EJIUHUIIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYUHAMU;

ONMCBHIBAThL H3YYECHHBIC KBAHTOBBIE SBICHUA M MPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa, SHEPIusi U UMIYJbC POTOHA, MEPUOJ MOJypacaia, SHEPIrus CBI3U
aTOMHBIX SZIEp, TNPU ONUCAHWU MPABUIIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI
UCMOJb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIIbI, YKa3bIBaThb (POPMYJIbI,
CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEJIWYMHY C JAPYTMMHU BEIMYUHAMM,
BBIUUCIISITh 3HaU€HUE (PU3UUECKOM BEIMUMHBL;



aHaATM3MPOBaTh (PU3MUECKHUE TMPOIECCHl U SIBICHUS, UCIOIB3YS (PU3UUECKHE
3aKOHBI ¥ MPUHUHUINBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MAPALICIBHOTO
COCIMHEHUs MPOBOAHUKOB, 3akoH J[xoyns—JleHua, 3aKOH 3JIEKTPOMarHUTHOMN
MHIYKIUH, 3aKOH MPSMOJIMHENHOr0 paclpOCTPaHEHUs CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI TMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITEHHa aiist Gorodddekra,
3aKOH COXPAaHEHMsI DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifia, 3aKOH COXPAHEHHS MacCOBOIO 4ucia, MOCTyhaarsl bopa,
3aKOH PaJIMOaKTUBHOTO Paciajia, Mpyu dTOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHWE W YCJIOBUS (TpaHUlbl, 00JaCTH)
IPUMEHUMOCTH;

OIpPENENATh HAIPABJIECHUE BEKTOPAa MHAYKIMHA MAarHUTHOIO MOJISl POBOJAHUKA
C TOKOM, cuJjibl Amriepa u cuisl JlopeHua;

CTPOUTHh W OIKUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATH OKCIIEPUMEHTHI 110 HCCIEAOBAHMIO (PU3WYECKUX SBICHUN W
MPOLIECCOB C HCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUW: MPH STOM
dopmynupoBaTh npoOieMy/3ajadyy U TUIOTE3y YYEOHOro  SKCHEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEII0KEHHOTO O0OpYIOBaHUS, NPOBOAHWTH OMNBIT H
(bopMynHpOBaTH BHIBOJIBI,

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC M3MEPEHUST (PU3NUECKUX BEJIMYMH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEUIHOCTEN U3MEPEHUM;

WCCIIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
OpSAMBIX W3MEPEHUN: TMPU DTOM KOHCTPYHMPOBATh YCTaHOBKY, (UKCHPOBATH
pPE3yNbTAThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX BEIMYUH B BUJIEC TAOIHI] U
rpauKoB, eNaTh BHIBOBI 10 pe3yjbTaTaM UCCIEI0BaHNUS;

co0nroaaTh mpaBuiia 0€30MacHOrO TpyjAa MpU MPOBEIACHUU HCCIEAOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOW M IMPOEKTHOM
JESITENHbHOCTH C HMCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000py0BaHHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
UCIIOJIb3Ys (PU3HYECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUA 3aa4H
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BBIOMpATh (DU3UICCKYIO MOJEIb, BBIACIATH (PU3NYECKUE BETUYUHBI B (POPMYJIBI,
HEOOXOoauMBbIE g €€ PEIICHUs, MPOBOAUTL Pacu€Thl M OIEHUBATh PEATLHOCTH
MOJTY4YEHHOI 0 3Ha4eHUs (U3NYECKON BEJIMUMHBI,

pelaTh KaueCTBEHHBIE 3a1a4l: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PAaCCYXKJIEHUN C OMNOPOM HA H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sSBICHNUS;

UCTIOJIb30BaTh ~ MpPU  PEIIeHMH  Y4eOHBIX  3ajad COBpPEMEHHBIE
nH(pOpMaIIMOHHBIC TEXHOJOTUU ISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIpPETAIlUU
U TIpe/ICTaBIIeHUs] Y4eOHONW U HAYIHO-TIOMYJSIpHOU MH(POPMAIIUH, TTOTyIEHHOU U3
Pa3IUYHBIX UCTOUHUKOB, KPUTHYECKH aHATU3UPOBATH MOJydaeMyr0 HHGOPMAIIUIO;
OOBSCHATh TPUHLHUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3nudaTh yCIOBHUS X O€30MACHOTO UCIOJIB30BAHMS B MOBCETHEBHOMN
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUIUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBIACHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHA U TEXHOJIOTUN;

UCIIO0JIb30BaTh TEOPETHUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJI1 COXpPAHEHUS 3JI0POBbS M COOJIIOJECHUS HOPM IKOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyHme C BBIMOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH,
MJIaHUPOBaTh pabOTy TPYMIbI, PALMUOHAIBHO pPACOpPEACsiATh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUAX, aJICKBATHO OLICHUBATH
BKJIQJT KQXKJOT0 U3 YUAaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.
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TEMATHYECKOE ILTAHUPOBAHUE 11 KJIACC

KoaunuecTBo yaco DJIeKTPOHHbIE
HanmeHnoBaHue pa3iejioB U TeM (uudposbie)
Ne i/m P Kountpoabunie | JlaGopaTopHble op
NnporpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcbl
1 (OCHOBBI 2JIEKTPOINHAMUKH g 1 ) http:/iwww.fizika.ru/ - caiir
JUTSL yuuTesed QU3UKH U UX
YYCHHUKOB.
5 Koe6anust 1 BOJIHBI 16 1 1
http://www.physics.ru/ -
3 OmnTiKa 1 . A MaTepHuaIbl 1Mo (QU3HKE.
- www . ege .edu.ru -
4 BaHTOBAA (H3HKa 13 1 0 WH(POPMAITUOHHBIA TTOPTAI
EID.
5 IAcTpoHOMUS 3 1 0
5 Pe3eps 5
7 Mrtoro no pazueny 68 5 7
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IHoypounoe miianupoBanue 11 KJIIACC

N KoandyecTBO 4acoB n JlomamHee
0 aTa
i/ Tema ypoxa Beero| 1OHTP JTadoparo NpPOBeAeHNA I
- 0JILHBI [PHBIE
e padoThI
pabdot
bl
B3aumoencTteue TOKOB. BEKTOp MaruuTHomn
1 WHIYKIHU. JIMHUM MarHUTHON WHIYKITMH 1 I'masa 1. 1L 1, 2.
Moiyb BEKTOpa MarHUTHOM MHAYKIMK. Cuia
2 AMriepa. DIEeKTPOU3MEPUTENIbHBIE TPHUOOPBI. 1 I1.3,4,5
[[puMeHnenue 3akoHa Amriepa.
JlericTBME MAarHUTHOTO MOJISI Ha IL. 6,7
3 NBIDKYIIYIOCS 3apspKEHHYI0 yactuily. Cuia 1
Jlopennia. MarHuTHbIE€ CBOMCTBA BEIIECTBA.
4 .JIauﬁopaTopHaﬂ padora Nel. HaGaronenue 1 [1OBTOPUTH TEMBI
MelcCTBHSA MATHUTHOT O MOJISI HA TOK.
5 IIpakTnyeckasi padbora: MaruuTHoe moJie 1 [TOBTOPHTD TEMBI
OTKpBITHE JIEKTPOMArHUTHON UHYKIIUH.
6 MarnutHbed noToK. HarmpaBnenue 1 ['maBa 2. I1. 8,9, 10
MHIYKIIMOHHOTO ToKa. [IpaBuiio Jlenia
7 3aKOH DJICKTPOMAarHUTHOM HMHAYKIIWH. 1 I1. 11,12, 13

BI/IXpeBOC QJIICKTPHUUICCKOC ITIO0JIC.

O JIC MHIYKIIMY B JABUXK YIIUXCSI
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IMPOBOAHHKAX.

DIEKTPOMHAMUYECKUIT MUKPOQOH.
Camonnaykius. UHTYKTUBHOCTb. DHEprus
MarHUTHOTO MOJISl TOKA. DJIEKTPOMarHuTHOE
oJIe.

1. 14, 15, 16, 17

JlaGoparopHas padora Ne2. U3yuenne
SIBJICHHUS 3JIEKTPOMATHUTHONH MHIYKIIMHU.

[IOBTOPUTH TEMBI

10

IIpakTnyeckasi padora:
DJIeKTPOMATHUTHAS MHAYKIHUSA

[[OBTOpUTH TEMBI

11

Konrposbnas padora Nel. OcHOBBI
3J1eKTPOIUHAMHUKH.

[I0BTOPUTH TEMBI

12

Konebanwns u BoyiHEL. MexaHudecKue
kosnebanus. CBOOOAHBIE U BBIHYK/ICHHbIE
KoyicOaHus. Y cI0BUsS BOSHUKHOBECHUS
CBOOOJHBIX KOJICOaHHMH. MaTeMaTHdecKui
MasTHUK. /[MHaMUKa Koj1e0aTeIbHOTO
JIBVDKCHHUS.

['maBa 3. I1. 18, 19,
20, 21

13

I"apmonnyeckue konedanus. Paza KoneOaHUM.

[IpeBparienne YHEPTUHN PU TAPMOHUIECKUX
KosieOaHusIX. BeIHYX1eHHbIE KoJieOaHusI.
Pesonanc. Bo3neiictBre pe3onanca u 6opr0a
C HUM.

[1. 22,23, 24, 25,
26

14

JlaGoparopuas padora Ne 3. Onpenesnenue
YCKOpPEeHHS CBOOOTHOr0 NMaJleHUus Npu
MOMOIIIM MASITHUKA.

[I0BTOPUTH TEMBI

15

IIpakTuyeckas padora: Mexanuyeckue

KOJIe0aH s

[I0BTOPUTH TEMBI
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16

DJeKTpoMarHuTHbie kosiebanusi. CBOOOAHBIC
Y BBIHYKJICHHBIC 2JICKTPOMArHUTHBIC
koseOanus. KonebaTenbHbIN KOHTYD.
[IpeBpamenue suepruu npu
AJIEKTPOMArHUTHBIX KOJIEOAHUSIX.

['maBa 4. I1. 27, 28

17

AHanorus Mexay MEXaHUIECKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.
VYpaBHEHUS ONUCHIBAIOLIUE TPOLIECCHI B
kosiebarensHOM KoHType. Ilepron cBoOOAHBIX
IJICKTPUUISCKUX KOJICOAHHIA.

1. 29, 30

18

[lepeMeHHBIN 3JIEKTPUYECKUNA TOK. AKTUBHOE
CONPOTHUBIICHUE. J[EMCTBYIOIINE 3HAUEHUS
CUJIbI TOKA Y HAIPSIKEHUS.

M. 31,32

19

Konnencartop u kaTyiika HUHIYKTUBHOCTH B
L[ETIU TIEPEMEHHOI0 TOKa. Pe3oHaHC B
aNeKTpuuecKou nenu. ['eneparop Ha
TPaH3UCTOPE.

I1. 33, 34, 35, 36

20

IIpakTuyeckas padora:
JJIeKTPOMATHUTHBIE KOJIe0aHus

[IOBTOpUTH TEMBI

21

['enepupoBaHue 3JIEKTPUUECKON IHEPTUU.
Tpancdopmaropsl. [IpousBoacTso, nepenaya
U MCIIOJIb30BAHUE BJIEKTPUUYECKON YHEPTUH.

['masa 5. I1. 37, 38,
39, 40, 41

22

Mexanngeckue BOJIHBL. BOJTHOBEIE SIBIIEHUS.
PacnipocTpaneHne MeEXaHMYECKUX BOJIH.
Jlnuna BosiHbl. CKOPOCTH BOJIHBL.

['maBa 6. I1. 42, 43,
A4

23

YpaBHEHHE TAPMOHUYECKOMN OETyIIEi BOTHBI.
PacnipocTpaneHnue BOJIH B yIpyrux cpeaax.
3BYKOBBIC BOJIHBI.

[1. 45, 46, 47
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IIpakTuyeckas padora: Mexanuyeckue

[I0BTOPUTH TEMBI

24 BOJIHBI. 1

DIJIEKTPOMATrHUTHBIE BOJIHBI. ['naBa 7. I1. 48, 49
25 DKcrnepuMeHTaIbHOE OOHapYKeHHUe 1

AJIEKTPOMArHUTHBIX BOJIH.

[I10THOCTH MOTOKA JIEKTPOMArHUTHOTO I1. 50, 51, 52, 53,
26 usnyudenus. Mzooperenne paauo A.C. 1 o4

[TonoBeim. IIpuHIMT pagrOCBS3H.

Mopynauus u nerektupoanue. CBoiicTBa

3JIEKTPOMArHUTHBIX BOJIH.

Pacnipoctpanenue pannoBoiiH. Paguonokanus. [1. 55,56, 57, 58
21 TeneBunenue. PazButue cpencTs CBS3U. 1

IIpakTuyeckas padora: [I0BTOPUTH TEMBI
28 DJIEKTPOMATrHUTHbIE BOJIHBI. 1

Kounrposabnas padora Ne 2. KoneOGanus u [IOBTOPUTH TEMBI
29 BOJIHBI.

Onruka. CBeroBbie BosHBL. [IpuHIInn ['masa 8. I1. 59, 60,
30 I'roifrenca. 3akoH oTpaxkeHus CBeTa. 3aKOH 1 61, 62

npesomiieHus ceeta. [loaHoe oTpakeHue.

JlabopaTopHas padora Ned. Usmepenne [IoBTOPUTH TEMBI
31 NoKa3arteJis NpeJOMJICHUS CTEKJIa.

JIunza. Iloctpoenue n300pakeHus B JIUH3E. [1. 63, 64, 65
32 dopMyJsia TOHKOM JIMH3HL. 1

JladopaTopuas padora NeS. Onpenesenne [I0BTOPUTH TEMBI
33 ONTHYECKOMN CHIbI U POKYCHOI 0

pacCTOsIHMS cOOUPpAaIOLIei JIMH3bI.
34 Hucnepcus ceera. Untepdepenuus 1 [1. 66,67, 68, 69

MexaHnueckux BojiH. IHTepdepenius cera.
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[Ipumenenue nntrepdepeHIum.

35 Judpakiys Mmexanndeckux BoiH. Judpakius 1 [1. 70, 71,72
cBeta. Judpakimonnas pemnierka.

36 [Tonepeunocts cBeTOBBIX BOJH. [lomsapu3zanms 1 I1. 73, 74
CBeTa. DJEKTPOMAarHUTHAsI TEOPUSI CBETA.

37 JlaGoparopHas padora Ne6. U3mepenue [IOBTOpUTH TEMBI
JNJINHBI CBETOBOM BOJIHBI.

38 IIpakTnueckas padora: CBeToBble BOJIHBI. 1 [ToBTOPUTH TEMBI

39 3aKOHBI AIEKTPOAUHAMUKHI U MPUHLIHUIT 1 ['maBa 9. II. 75,76
oTHOcuTeNnbHOCTH. [locTynaTel Teopun , (7,78,79
OTHOCUTEJILHOCTH. OTHOCUTEIBHOCTh
OJIHOBpeMEeHHOCTH. OCHOBHBIE CIIEJICTBUS U3
MOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH.

DJNIeMEHTHI PEISITUBUCTKON TMHAMUKH.

40 Buab! nsnydyenuii. Microunuku csera. 1 ['naBa 10. IT. 80,
CnekTpbl U CEeKTpaJIbHBIE amnmaparsbl. Buas 81, 82, 83
cneKTpoB. CreKTpaJIbHbIA aHAIN3.

a1 HNundpaxkpacHoe u ynpTpapuoIeTOBOE 1 1. 84, 86
usnydeHue. Penrrenosckue nyun. [lkana
AJEKTPOMArHUTHBIX BOJIH.

49 JlaGoparopHnasi paGora Ne7. HaGmonenue [IOBTOpUTH TEMBI
CILUIOIIHOI 0 ¥ JIMHEHYaTOro CeKTpoB.

43 IIpakTuyeckoe 3ansaTue: U3nyuenue n 1 [IoBTOPUTH TEMBI
CIIEKTPHI.

42 KonrpoabHas padoraNe 3. OnTtuka [IOBTOpUTH TEMBI
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CgeroBblie kBaHTbl. PoTor(dPexT. Teopus

['maBa 11. I1. 87,

45 | porosddexra. Gortorsr. puveHerHe 1 88, 89, 90, 91, 92

dbotorddekrta. JlaBneHue ceta. XUMHUYECKOE

nerictBue ceera. dororpadusi.

Atomuas ¢usuka. Ctpoerue aroma. OnbIThI ['maBa 12. I1. 93
46 Pezepdopaa. 1

KBanTtoBeie noctynarsl bopa. Moaens atoma I1. 94, 95, 96
ar Bogopoa no bopy. Tpyanoctu teopun bopa. 1

Jlazepol.

IIpakTuueckasi padbora: CBeroBble [IOBTOpUTH TEMBI
48 KBaHTbI. ATOMHasi (pu3HuKa. 1

MeTop1 HaOJIOICHUS U PETUCTPAINH ['maBa 13. I1. 97, 98
49 3JIEMEHTapHBIX YyacTull. OTKphITHE 1

PaJIMOAKTUBHOCTH.

Anbda, Oeta, raMMa — U3TydeHUs. 3aKOH I1. 99, 100, 101
50 panuoakTuBHOTO pacnaga. [lepron 1

noJIypacraa.

Nzoronkl. OTkpeiTHE HEWTpoHA. CTpoeHue [1. 102, 103, 104
o1 aTOMHOTO si7ipa. SAepHbIE CHUIIBI. 1

DHeprusi CBsI3M aTOMHBIX A11ep. SnepHbie [1. 105, 106, 107
52 peakuuu. [lenenue sinep ypaHa. 1

LenHble sinepHble peakuuu. S nepHblit [1. 108, 109, 110,
53 peaktop. TepmosiiepHbIe pEeaKIuu. 1 111

[IpumeHeHue A1epHON YHEPTUM.
54 [TonyuyeHnne pagOaKTUBHBIX U30TONOB U UX 1 [1. 112,113

npuMeHeHue. buonornueckoe AeiicTBue
paliOaKTUBHBIX U3IyYCHHI.
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Tpu sTana B pa3BUTUUA (PUUKH 3JIEMEHTAPHBIX

['naBa 14. I1. 114,

55 yacTull. OTKPBITHE NO3UTPOHA. AHTUYACTHUIIHI. 1 115
IIpakTuyeckasi padora: @Pu3uKa aTOMHOI 0 [[OBTOpUTH TEMBI
56 1
siApa.
57 KourpoabHas padora Ne4. KpanroBasi [IOBTOpUTH TEMBI
(pusuka.
Conneynas cucrema. ['naBa 15. IL. 116-
58 1
119
CouHI1IE U 3BE3bI ['maBa 16. I1. 120-
59 1
123
Crpoenue Becenennoit ['naBa 17. I1. 124-
60 1
126
61 Kountpouabnas padora NeS. Acrponomusi. [IOBTOPUTH TEMBI
62 [ToBTOpenue: OCHOBBI A3EKTPOAMHAMUKHI 1 [IOBTOpUTH TEMBI
63 [ToBTopenue: Konebanust u BOJIHBI 1 [IOBTOPUTH TEMBI
64 [ToBropenue: OnTuka 1 [IOBTOpUTH TEMBI
65 [ToBropenue: KBantosas ¢usnka 1 [IoBTOPUTH TEMBI
66 [ToBTOpEeHue: AcTpoHOMHUS 1 [I0BTOPUTH TEMBI
67 HroroBoe TectupoBanue 1 [IoBTOPUTH TEMBI
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68

Pezeps

OO0m1ee KOJIUYECTBO YACOB MO MPOrpaMme

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPONECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

» Gusuka, 11 knace/ Mskumes I'.4., byxosnes b.b., Yapyrun B.M.
AknronepHoe o611ecTBo «M3narenscTBo

«IIpocBemienne» 2014r.

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIS

YMK «®Duzuka. 11 knacc. bazoBbiii ypoBeHb)»

1. ®usuka. 11 knacc. bazoBblil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM
npuioxkenneM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oBelit ypoBerb. Meronnueckoe mocooue (aBrop B.
A. KacbesHOB).

3. ®usuka. 10—11 knaccel. ba3obii ypoBeHb. TeTpap 11 1abopaTOpHBIX
pa6ot (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3osblil ypoBenb. KoMmekT Terpaneit 1is
KOHTPOJILHBIX paboT (aBTopel B. A. KacbsHos, U. B. UrpsioB).

5. ®uzuka. 11 knace. [unaktuueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiiakosn).

32



HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

1 http://nsportal.ru - cormaiibHas ceTb pabOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoe.

3 http://festival.1september.ru/articles/ - hectuBab nmegarornyeckux uiuei

«OTKPBITBIA YPOK».
4 http://www.fizika.ru/ - caiiT s yaureneir GU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - matepuansl o Gpu3MKe.
6 www . ege .edu.ru - uadopmanronusli moprai EI'D.

7 http :// school - collection . edu . ru/ - equnas xomnexius LIOP
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