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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usvke 6a30BOr0 ypOBHS Ha YpOBHE CpefHEro O0O0Iero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOKEeHWM W TpeboBaHUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOM 00pa3oBaTebHOW IPOrpamMMbl, TpezacTaBiaeHHbIXx B PI'OC
COO, a Takke C yuéTom (ezepasbHO paboueil MporpaMMbl BOCIUTaHUSI U
KOHLIETI[MU TIperofiaBaHusi yueOHoro npeaMerta «®u3nka» B obpa3oBaTebHbIX
OpraHu3aIysax Poccuiickon degepanyu, peaM3yroLIuX OCHOBHBbI€
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve mnporpaMMbl IO (U3MKe HarmpaBieHO Ha (OpPMHpPOBaHUe
eCTeCTBeHHO-HayuHOW KapTWHbI Mupa obOyuarouquxcsi 10-11 kmaccoB mpu
o0yueHuHn Ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBe CHUCTEMHO-/IeATeTbHOCTHOTO
noaxoza. ITporpamma mo du3mke cootBercTByeT TpeboBanusM ®PI'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TIpeIMETHbIM W MeTamnpeJMeTHbIM pe3y/bTaTam
o0yueHUsl, a TakKKe YUUTbIBaeT HEOOXOJUMOCTh peau3allid MeXIpeAMeTHBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHBIMUA TIpeaMeTamMH. B Heit
OTIpe/ie/ISIIOTCS OCHOBHBIE 1]/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJHero o0Iiero
o0Opa3oBaHusl, M/laHUpyeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o pu3rKe BKJIFOUAeT:

e T[UIaHUpYeMble pe3y/bTaThl 0CBOeHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe pe3yJ/IbTaThbl 110 ToJam 00yueHus;

e copepxaHHe yueOHOro rpeaMerta «PusmKa» 10 rogaM o0yueHusl.

dusmka Kak HaykKa O Haubosee oOOIMX 3aKOHaX TPUPO/IbI, BBICTyTasl B
KauecTBe yyeOHOro TpeiMeTa B ILIKOJIe, BHOCUT CYIlleCTBeHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoljem mupe. [IIKoabHBIA KypC (M3KMKU — CUCTEMOODOpa3yoIuii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeJMEeTOB, MOCKOJIBKY (hr3uuecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHoJorue,
dbusnueckoid reorpaduveid U acTpoHoOMMel. Vcrionb3oBaHHWe U aKTUBHOE
npuMeHeHre  (GU3WYECKUX 3HAHUW  oOmpeJiesiseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTui B cdepe 3HEPreTHUKH, TPAHCIOPTA, OCBOEHHS
KOCMOCa, TOJIydyeHUs HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAMMU W [IPYTHUX.
N3yueHue (u3MKUM BHOCUT OCHOBHOM BKJaJ B (DOPMUDOBaHUE eCTeCTBEHHO-
HayyHOW KapTWHbI MHMpa 0O0yuaroluxcs, B (JOPMUPOBaHUE YMEeHHIl TPUMEHSTh
Hay4HbIN MeTO/| TI03HAHUSI TIPU BBITIOJTHEHWH UMY yueOHbIX UCC/IeI0BaHUMN.

B ocHOBy Kypca (u3mky [ ypoBHsS cpeaHero o0iero obpa3oBaHUs
MOJIOKEH psiJ, WAeW, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLUIIBI €ro
TOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCSI JIOTUUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras U3 BCexX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/IaCCUYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beHEH BOKpPYr (u3MyecKUx Teopuil. Begyuum B Kypce  sBIsieTCS
(¢opMupOBaHYe TIpe/CTaBAeHUA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes eymanHumapusayuu. Eé peanusanusi mpejriosaraeT WCIOJAb30BaHUe
rYMaHUTapHOrO MOTeHMana (U3NYeCKOW HayKu, OCMBICJI€HHe CBSI3U pa3BUTUS
¢usuKM C pasBuTMEM 00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHMH,
HPaBCTBEHHBIMU U 9KOJIOTMUeCKUMU MPobieMaMHu.

Hoes npuknaoHoli HanpaeneHHocmu. Kypc ¢u3uMku  mipejmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEeHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes sKono2uzayuu peanusyercsi TOCPeJCTBOM BBe/leHHSI 3/IeMEHTOB
Cofiep>KaHHsl, TIOCBAIIEHHBIX 9SKOJIOTUYeCKUM TpobsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEXHUKU W TeXHOJIOTHH, a Takxe 0OCYXeHUs
npobJ/ieM palioHaTbHOTO PHPOZOII0/Ib30BaHUs Y 9KOJI0rMueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (M3MKUM Ha ypOBHe cpeJHero oOiero
obpa3oBaHus sBASAIOTCS (hr3vueckue Teopuu ((popMUpoBaHHe TIpeZCTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NUYeCcKo Teopru, poyu (yH/aMeHTa/lIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHBbIX TMpe/CTaB/eHUusIX O T[pUpPOZe, TIpaHHULax
NMPUMEHMMOCTU TeOpWM, /Jisi OINWCAaHUS eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/IeSITeJIbHOCTHBIM MOAX0/, B Kypce (DU3UKU peanu3yeTcsl IMpexze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JiesiTeTbHOCTU 00YyYaroluXcsl.
Ons  6a30Boro ypoBHs Kypca (U3MKA — STO WCIO/Jb30BaHUE CUCTEMbI
(bpoHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPaKTUUYECKUX paboT. BhiziesieHre B yKa3aHHOM IlepeuHe 1abopaTopHBIX Pabor,
MPOBOAUMBIX [/l  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHu
oOpa3oBaTe/ibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHallleHusi KabuHera ¢usuku. Ilpu 3TOM obecreurBaeTCsi  OBJafieHUe
00yuarolMMUCS YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHMsi, UCC/efoBaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH U TIOCTAaHOBKY OIBITOB 10 TIPOBEpKe
Tpe//I0XKeHHbIX TUTOTe3.

Bonblioe BHHMaHWe yje/sieTCsl pelIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/151 pacuéTHBIX 3a/au [MPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/laHHOM (PU3MYEeCKOU MO/Ie/TbIO, TTO3BOJISIIOLIKE IPUMEHSATh U3y4YeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbIX pa3/enioB. [isi KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHHE TIPOTeKaHUs (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIleu
Ku3HU, TpeOyromue BbIOOpa (u3HMUecKold MoJend A CUTyallud TMPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuabHO-
TeXHUUeCKOMY obecrieueHUt0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypOBHE cpeiHero obiriero oOpa3oBaHus JO/DKEH U3yUuaThCsl B YCJIOBUSIX
npeMeTHOr0 KabuHeTa (GU3MKM WX B YCIOBUSX WHTETPHPOBAHHOTO KabuHeTa
TIpeIMEeTOB eCTeCTBeHHO-HAy4YHOTo I[WKaa. B kKabuHeTe (U3MKU [JO/KHO OBITH
HeobxonuMoe JlabopaTopHoe 000py/i0BaHUWe /I BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 10 (pu3rKe yueHHUYeCKUX MPaKTHUeCKUX paboT M 1eMOHCTpaI[MOHHOE
obopyioBaHUe.

HNemoHcTpaliioHHOe 06opyZioBaHue (OpPMUDYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MHWHHMAQ/ILHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TIEePEeUNC/IEHHBIX B TIporpaMme T10 (H3MKe K/IIUeBBIX JAeMOHCTpALdid [jis
WCC/IeJOBAaHUS ~ M3yYaeMbIX SIBJIEHHA U TPOILIeCCOB, AMITUPDUUECKUX U
dbyHjaMeHTa/IbHbIX 3aKOHOB, X TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00opy/0BaHUe [Ji1 YUYeHHUYeCKUX T[paKTUUecKux paboT
dbopmMupyeTcss B BH/le TeMaTHUeCKHMX KOMILIEKTOB W obecrieurBaeTcss B pacuéTe
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH ITOCTPOEHbI HAa KOMILJIEKCHOM
WCII0/Tb30BaHHWM aHAJIOTOBBIX W LM(MPOBBIX MPUOOPOB, a TAKXKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/Ie UG POBLIX TabopaTopuii.

OCHOBHBIMH 11e/ISIMU M3y4deHust (U3UKHU B 00111eM 06pa30BaHUM SBISIFOTCS:

e (QopmHupoBaHMe HHTEpeca W CTpPeMJieHHs OOydYaroIMXCsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPeJCTAB/IEHNY 0 HAYYHOM MeTo/ie TI03HaHUs U (POPMHUpPOBaHHE
WCCJIe[JOBATe/TbCKOTO OTHOILIEHHUS K OKPY KatOIIUM sIBJIEHUSIM;

e (QopmupoBaHHE HAYYHOIO MHMPOBO33DEHHMsS] KakK pe3y/bTaTta H3yUYeHUs
OCHOB CTPOeHMsI MaTepuH U (hyHIaMeHTaTbHbBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHHe yMeHWM OOBSICHATH SB/IEHUS C MCIOIb30BaHUEM
bu3nuecKrx 3HAaHUM 1 HAyYHBIX /10Ka3aTe/bCTB;

e (opMHpOBaHUe TMpe/CTaBAeHUNA O PO (PU3UKU /sl Pa3BUTHSL [IPYyTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTkeHne 3TUX 1iefieid obecrieunBaeTcs pellieHWeM CIeyIOIMUX 3afiau B

nipoijecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero o61ijero o6pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  00mMX  (U3MUeCKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIDHYH0  (DU3MKY, 3/eKTPOJWHAMUKY, KBAaHTOBYHO (U3MKYy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHSATb TeopeTUUeCcKue 3HaHUs st
00BsicHeHUs] (U3MUECKUX SIBJeHWW B TPUPOAe W [/ TPUHATHS
TpaKTUUeCKUX pellleHuH B OBCeHEBHOMW JKU3HMY;

e OCBOEHHMe CIIOCOOOB peIlleHus] pa3/MyHbIX 3a/lad C $SBHO 3a/laHHOM
¢dbu3nueckoi MoAe/bl0, 3a/au, TMOJpa3yMeBalolUX CaMOCTOSITebHOe
co3JjaHue (pu3nUecKor Mozie/iu, aieKBaTHOW YC/IOBUSIM 3a/lauy;

e TIOHMMaHWe (U3NYECKUX OCHOB M MPUHIUMIIOB JE€HCTBUSI TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMUECKHUX MPOL[eCCOB, UX BUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIaJleHHMe METO/laMd CaMOCTOSTE/IbHOTO TUIAHUPOBaHUS W MPOBeJeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/vi3a M WHTeprpeTalyuyd HWH(OpMaluH,
orpeJesieHNs JOCTOBEPHOCTH TOJIyYeHHOT0 pe3y/ibTaTa;

e CO3/laHH€e YCJIOBUH /i1 Pa3BUTHS YMEHUM TMPOEKTHO-UCC/ie/loBaTe/IbCKOMH,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenune ¢usuku (6a30BBIM ypoBeHb) Ha ypOBHe CpejiHero o0iiero
obpa3zoBanHust otBoAuTCs 136 wacos: B 10 Kiacce — 68 yacoB (2 yaca B HeJie/ii0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMelii B TiporpamMme 1o (¢u3MKe TiepeueHb JlabDOpPaTOPHBIX U
MPAaKTUYECKUX paboT sB/sSeTCS peKOMeH/JOBaHHBLIM, Yy4YUTe/b Je/iaeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMNBITOB C YUYETOM WHUBUJYATbHBIX
0CcOOeHHOCTeN 00yJaroIIUXCsl.



COAEPXXAHUE OBYUEHUA

11 K/TACC

Pa3pen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYus

[TocTossHHBIE ~ MarHWATHL.  B3auMopelcTBMe  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe T1ioie. BeKTOp MarHUTHOM WHAYKUWW. [IpUHLMN Cyreprio3uiuu
MarHUTHbBIX MOJied. JINHUM MarHUTHOM WHAYKUMU. KapTWHa JMHUM MarHUTHOMU
VIHYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MaruuTHoe TI0JIe TPOBOJHMKA C TOKOM. KapTWHa J/IMHUK WHAYKLUU
MAarHUTHOTO TIOJ/ISl [JIMHHOTO TPSIMOIO TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTeia. B3auMoerncTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYJIb U HarlpaB/IeHUe.

Cua JlopeHlija, eé MOAyJib U HaripaB/ieHUe. [IBrKeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

fBneHve 5/IEKTPOMAarHUTHOM WHAYKUMHM. [IOTOK BeKTopa MarHUTHOU
VHAYKLUU. OJEKTPOJABWXKYLIAsh Cuia WHAYKUMA. 3aKOH 3J1eKTPOMarHUTHOU
vHaykuuu dapages.

BuxpeBoe ssiekTpuueckoe Tiojie. OJEKTPOABMKYILasg CWla MWHAYKLUUA B
IIPOBOJHUKeE, IBUKYI|eMCS TTOCTYIIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10JIe.

ITpaBusio JleHua.

NHAyKTUBHOCTBL.  fIBeHWe CaMOUHAYKLWHU. OJIeKTPOABMKYLLAsA  CUJia
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

DJIeKTPOMarHUTHOe T10J1e.

TexHUUyecKre YCTPOMCTBA M MPAKTHUYECKOe TMpHUMeHeHHe: T[OCTOsSIHHbIe
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/IHW 3JIeMEHTapHBIX
YaCTHUL], UHAYKLIMOHHAA [1eYb.

LemoHcmpayuu

OmnbIT OpcTeja.

OTK/I0HeHe 3/IeKTPOHHOIO ITy4YKa MarHUTHBIM T10JIEM.

JIMHUM VHIYKL[MY MarHUTHOT'O TI0JISI.

B3aumogpeicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

SABneHre 3/1eKTPOMarHiTHOW UHAYKLWU.

ITpaBusno JleHua.



3aBUCHMMOCTb 3/IEKTPOABWKYLLEN CUIbl UHAYKLUU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKa.

SIBneHue caMOUHYKLIWU.

YueHuueckuli 5KcnepumeHm, aabopamopHble pabombil

W3yueHne MarHUTHOTO TOJIST KATYLLIKKU C TOKOM.

WccnenoBanne 1enCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

VccnepnoBanue sBeHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3pen 5. Kosie0aHus ¥ BOJTHbBI

Tema 1. MexaHuuecKue u 3/1eKMpoMazHuimHble Ko/1e0aHus

KonebatenbHass  cucreMa. CBobOoziHble — MeXaHWUeCKHe  KoJiebaHWs.
[apmonuueckre KosebaHus. Ilepuop, "acToTa, amrudtyga U (as3a KonebaHUi.
[Ipy>KMHHBIM MasATHUK. MaTeMaTUyeCKWid MasiTHUK. YpaBHeHHWe rapMOHWYeCKUX
Konebanwuii. [TpeBpaiiieHre SHepruM NpyU rapMOHUUECKUX KOebaHUsIX.

KonebaTtenbHbiii KOHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHBIE KOjiebaHUsS B
WiealbHOM KojebaTeslbHOM KOHType. AHANOTHS MeXIy MeXaHUueCKUMU |
3JIEKTPOMarHUTHeIMU Konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHeHUs
9HEepPruu B HjiealbHOM KoJiebaTe/TbHOM KOHTYPe.

[TpencTaBieHue O 3aTyxaroMx KonebaHUsX. BbIHYKIeHHbIe MeXaHUUeCcKHe
KonebaHusi. Pe3oHaHc. BeIHYKIeHHbIe 3/IeKTPOMarHUTHbIe KoJiebaHusl.

[TepemenHbii TOK. CHHYCOMJA/NbHBIA Tl€pEMEHHbIM TOK. MOIIHOCTb
repeMeHHOr0 TOKa. AMIUIMTYJHOe W [IelCTBylOlllee 3HaueHWe CWIbl TOKa MU
HarpsUKeHUs..

Tpanchopmarop. TIpon3BozCTBO, Mepefiaua U MOTpeOieHe 3/1eKTPUUIeCcKOon
SHEpPruu. JKOJOTHYeCKWe PUCKU TPU MPOM3BO/CTBE 3/eKTpo3Heprum. KynbTypa
WCII0/Tb30BaHUsI 3/1IEKTPOSHEPTUM B TIOBCETHEBHOM >KU3HU.

TexHUUyecKre YCTPOWCTBAa W TMpaKTUUYeCKOe MpHUMeHeHHe: >3/IeKTPUYeCKUu
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 371eKTpornepeaay.

LlemoHcmpayuu

WccnenoBaHve mapaMeTpoB KosebaTenbHOM cUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYeCKUM MasiTHUK).

HabntoeHue 3aTyxarolux KoyiebaHui.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

Habntopenue pe3oHaHca.

CBo0OO/HbBIE 3/IEKTPOMArHUTHBIE KOieOaHUs.

OcuuniorpaMMbl (3aBUCMMOCTH CUJIbI TOKA Y HamNpPsDKeHUs] OT BPeMeHU) Z1Jist
3/IeKTPOMarHUTHBIX KOJiebaHuM.

Pe3oHaHC TIpyM TMOC/Ae[0BaTe/lbHOM COeJMHEHUM pPe3UCTopa, KaTyIIKU
VH/JYKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpONepeaun.



YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

VccnenoBaHuie 3aBUCMMOCTU Mepro/ia Masbix KosiebaHUM Tpy3a Ha HUTHU OT
JJTUHBI HUTH YU MacChl Tpy3a.

WccrenoBaHre 1epeMeHHOIO TOKa B Lield W3 [0C/Iel0BaTe/IbHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomMazHuUmHble 60/1Hbl

MexaHuueckve BOJIHBI, yCJOBUA pacripoctpaHeHus. I[lepuoa. CKoOpocCThb
pacrpocTpaHeHusi YW JIMHa BOJHBL. [lomepeuyHble YW TIPOJO/BHBIE  BOJIHBI.
WuTtepdepenius U AUdpakiys MexaHu4eCKHUX BOJIH.

3BykK. CKOpoCTb 3ByKa. ']poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DeKTPOMarHuTHbIe BOJIHBI. Y CJIOBUSI U3/TyUeHUS 3/1€eKTPOMAarHUTHBIX BOJIH.
B3avmHasi opuenTaius BekTopoB E, B, V B asiekTpomarauTHoOM BosiHe. CBOUCTBa
3/IeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TipesioM/ieHue, Mossipu3alus, audpakiys,
nHTepgepeHusi. CKOPOCTb 3/1IeKTPOMarHUTHBIX BOJIH.

[[Ikana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMNBI paguOCBA3U U TeeBUAeHUs. Pagyonokanus.

O/IeKTPOMAarHMTHOE 3arpsi3HeHre OKPY Karolllen Cpe/ibl.

TexHuuyeckre yCTPOWCTBA U TIpaKTUUeCKOe TpHMeHeHHe: MY3bIKa/ibHbie
VHCTPYMEHTHI, YJ/IbTPa3ByKOBasi AMArHOCTUKA B TEeXHUWKe W MeJulIiHe, pajap,
pPaIMOTIPUEMHUK, Te/leB1U30p, aHTeHHa, TenedoH, CBU-mneus.

LlemoHcmpayuu

Obpa3oBaHue U paclpoCTpaHeHue MoINepeyHbIX U MPO/[0/IbHBIX BOJIH.

Kosebtorrieecst Tesio Kak UCTOYHUK 3BYKa.

Habsro/jeHre oTpaykeHus ¥ MpeioM/IeHUsI MeXaHUUeCKUX BOJIH.

Habsrojenme nHTepdepeHLvy U AudpakLid MeXaHUYeCKHUX BOJTH.

3BYKOBOM Pe30HAHC.

HabsofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATY0H U
YacTOTOM KosieGaHM.

WccnegoBaHne  CBOMCTB — 3/IEKTPOMArHWTHBIX — BOJIH: OTpa’keHHue,
ripesioMJ/ieHUe, NoJisipy3alius, Audpakijys, UHTep(epeHIus.

Tema 3. Onmuka

['eomeTtpuueckasgs ontuka. [IpsgmosviHeMHOe pacrpoCcTpaHeHWe CBeTa B
OIHOPOJHOU cpepie. JIyu cBeTa. ToueuHbIM UCTOUHMK CBeTA.

OTpaxkeHre cBeTa. 3aKOHbI OTpa)keHHUs1 cBeTa. [locTpoeHue nu3obpakeHUi B
IIJIOCKOM 3epKare.

[TpenomsieHre cBeTa. 3aKOHBI TIPeJIOMJIEHUS CBeTa. AOCO/IIOTHBIN ITOKa3aTesb
nipenomsienusi. IlosHoe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJy TIOJTHOTO
BHYTPEHHEr0o OTPa’KeHUsI.



HMucniepcus ceeta. Crio>kHBIN cocTaB 6enoro cBeta. LIBer.

CoOuparommie ¥ paccevBaroIivie WH3bL. ToHKast JmH3a. POKyCcHoe
pacCcTosiHWe M ONTUUYecKas Cuja TOHKOW J/MH3bL. [locTpoeHne u300pakeHUi B
cobuparoIMx W paccerBarolUX JMH3aX. Popmysia TOHKOM JIMH3bI. YBe/lIWUeHue,
JlaBaeMoe JINH30U.

[Ipepensl NPUMEHUMOCTH FeOMEeTPUYECKOH OITHKH.

BosHoBass onTuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKU.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTHHE OT [IBYX CUH(a3HbIX KOTePEeHTHbIX UCTOUHHKOB.

Oubpakiys cBeta. [IudpakilMoHHasi peiéTka. YCI0BHe HaOmMomeHus
[JIaBHBIX ~MakKCMMyMOB TIpU TMaZ€HAU MOHOXPOMAaTHUeCKOro CBeTa Ha
M(PPaKLMOHHYIO PELETKY.

ITonspusauus ceeta.

TexHuuyeckre yCTPOWCTBA U TIPAKTUUECKOe TIPMMEHeHWe: OUKH, JIyIia,
dboToanmapaT, TPOEKIMOHHBIA amnmapaT, MHKPOCKOM, TeeCcKOl, BOJIOKOHHAsI
ONTUKa, JU(paKI[MOHHAs pelléTKa, MOJISIPOU/,.

LlemoHcmpayuu

[IpsiMO/IMHEiHOe pacIipOCTpaHeHue, OTPaKeHWe U IpejioMJIeHue CBeTa.
OnTuueckrie IpuOOPHI.

[TonHoe BHyTpeHHee oTpakeHHe. Mozie/ib CBETOBOZA.

ViccnenoBanuie CBOWCTB M300pa>keHU B TMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

HabsrojeHue nHTepdepeHLdy CBeTa.

Habntonenue qudpakiyy ceeta.

Habnropenue aucriepcru cBeTa.

[TonyueHnue cnieKTpa C MIOMOLBIO PU3MBI.

[TonyueHue crieKTpa C TIOMOIIbIO TUPPAKLIMOHHON PEIIETKHU.

HabnromeHre nmonsipu3aljiu CBeTa.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

W3mepeHue rokasareJist pejioOM/IeHUs CTeK/a.

VccnenoBanue cBONCTB n300pakeHU B TMH3aX.

HabntomeHue fucnepcuu CBeTa.

Pa3gen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/THHOCTH
'paHuibl  TIPUMEHUMOCTM  K/JIaCcCMUYeCKOW  MexaHuku.  [locTynaTel
CreLyaJbHOW TeOPUM OTHOCUTE/NbHOCTHA: WHBAPUAHTHOCTb MOAYJSL CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCUTE/IbHOCTH DWHILTENHA.
OTHOCUTENTBHOCTh OJHOBPEMEHHOCTH. 3ame/jjieHre BPeMeHU U COKpallleHue
JUTHBI.
OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULIBIL.



CBsi3b MacChl C 3Heprvel U UMIY/IbCOM PeISITUBUCTCKOM YaCTULIbl. DHepPrus
TIOKOSI.

Pa3paen 7. KBantoBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. Popmyiia [11aHka cBsi3u sHeprumM GOTOHA C €ro 4YaCTOTOW. DHeprus
Y UMITyJIbC (POTOHA.

OTtkpeITUe U uccienoBanre Goroaddekra. OnbiThl A. I'. CTosieToBa. 3aKOHbI
doToaddekTa. YpaBHeHre JMHILTelHa A PoTosddekra. «KpacHas rpaHuiia»
dboToaddekTa.

Hasnenuie cBeta. Ombitel [1. H. JleGenesa.

XumMurueckoe JeliCTBUe CBeTa.

TexHUuUeckue YCTPOMCTBA W TMpaKTUUeCKoe MpHUMeHeHUe: (HOTO3/1eMEHT,
doTomaTumk, comHeuHasi 6atapesi, CBeTOAUO/,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBanue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

Ceeroauop,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiTbl Pe3epdopsa 1Mo paccesiHUIO O -YaCTHI].
IInanetrapHas mopgens aroma. Iloctynatel bopa. W3nyueHue U morJolleHue
(OTOHOB MpU Mepexojie aToMa C OJHOrO0 YPOBHSI SHEPruyd Ha Apyrou. Bupel
criekTpoB. CrieKTp YpOBHEH 3Hepruy aToMa BOJOpOo/a.

BosiHoBBIe cBoMicTBa yactul]. BosHbl e Bpouns. KopryckynasipHO-BOTHOBOU
Ayasv3m.

CHNOHTaHHOE U BLIHYK/IEHHOE HU3/TyueHue.

TexHUUyecKre YCTPOMCTBA W TpPaKTHYeCKOe TIPUMEHEHHe: CIeKTpPaJbHbIN
aHa/u3 (CIeKTPOCKOI), jia3ep, KBaHTOBBIM KOMITbIOTEP.

LemoHcmpayuu

Mopens onbita Pesepdopaa.

Ornpefienenue AJIMHBI BOJIHBI J1a3epa.

HabsrojeHue TiHeuaThIX CTIeKTPOB HU3/TyUeHusl.

Jlasep.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

HabsroieHue TMHEHYaToro CrekTpa.

Tema 3. AmomHoe 510po

OKCIepuMeHThI, Jl0Ka3bIBalollle CJI0KHOCTb CTpoeHus sifipa. OTKpbITHe
pagvoakTuBHOCTU.  OmnbITel  Pesepdopza 1o ompejeneHUI0  COCTaBa



pafvoakTUBHOTO wu3nydyeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-U3/TyueHUs.
BnusiHve pagioakKTUBHOCTU Ha JKUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWlTpoHa. HykiioHHass mMozenb sjpa ['eiiseHOepra—
VBanHeHKo. 3apsj aapa. MaccoBoe uncio sigpa. M30Tors!.

Anbda-pacrias. OMeKTPOHHBIM U TIO3UTPOHHBLIM OeTa-pacmaz. ['amma-
y3/lyuyeHre. 3aKOH paJJM0aKTUBHOIO pacriaja.

OHeprusi CBSI3U HYKJIOHOB B sifipe. finepHbie cuibl. ledeKT Macchl sifjpa.

ApnepHble peakiuu. [leieHue U CUHTe3 sazep.

SnepHbiti peakTop. TepmosiiepHbli cuHTe3. IIpo6sieMbl ¥ TI€PCIIEKTUBBI
IePHOM SHEPTreTUKU. DKOJIOTUUeCKHe acIleKThl siIePHOW SHePreTHUKH.

OJieMeHTapHble yacTULbl. OTKpBITHE TT03UTPOHA.

MeTo/ib1 Hab/IOJeHNS U PeTUCTPALIMU 3/IeMeHTapHBIX YaCTHLI.

dyH/1aMeHTa/IbHbIe B3aUMO/eicTBYsA. EAMHCTBO u3nueckol KapTUHBI MUPa.

TexHUuyecKre yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHHe: [JO3UMETp, KaMmepa
BusnbcoHa, siiepHblii peakTop, aToMHasi bomba.

LlemoHcmpayuu

CUéTurK MOHU3UPYIOLMX YaCTUL].

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB yacTul] (110 TOTOBbIM (poTorpadusim).

Pa3gen 8. J/ieMeHTHI aCTPOHOMUM U acCTPOPU3UKH

Oranel pa3BUTHA acTpoHOMUM. [IpUKIajHOe U MUPOBO33peHYeCKoe 3HaueHue
aCTPOHOMMUH.

Bug 3BésgHoro Heba. Co3Be3fusi, sipKue 3BE37bI, TJIAHETHI, WX BUAUMOE
[IBUKeHUe.

CoJsiHeyHas cucTema.

Connue. ConHeyHast akTMBHOCTb. VcTouHMK 3Hepruu CosiHLI@ U 3BE3[.
3BE3/Ibl, X OCHOBHbIE XapaKTEePUCTUKU. [luarpamma «CHeKTpaabHbIM KacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM I10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJI1 3BE&3J[] IJIaBHOW TMOC/e[0BaTeNbHOCTA. BHyTpeHHee cTpoeHue
3B6é31. CoBpeMeHHbIe Ipe/iCTaB/JeHHs O MPOUCXOXAeHUU U 3oLy ConHia U
3BE3/1. JTarbl )KU3HU 3BE3I.

Muieunbii ITyTe — Hama ['anakTtuka. ITonoxeHve u aBwkeHwe CosiHIlA B
lNanaktuke. Tumsl ranakTvk. PaguoranakTiky ¥ KBasapbl. UépHbIe [IbIpHI B f/ipax
rajakTHK.

Bcenennasi. Pactiipenue BcenenHoil. 3akoH Xa66sa. Pa3beranuve ramakTHk.
Teopust bosbloro B3peiBa. PesiukToOBOE M3MyueHue.

MaciurabHasi ctpykrypa BcenenHoil. MeTaranakTuka.

HepetéHHbie ipo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust



HabstoieHusi HeBOOPYKEHHBIM TJIa30M C MCIIO/b30BaHUEM KOMITbIOTEPHBIX
TIPUIOYKEeHUH [IJIsi oTipefie/ieHusT TI0/I0)KeHusT HebeCHbIX 00BEKTOB Ha KOHKDPETHYHO
JlaTy: OCHOBHbIe c03Be3/vsi CeBepHOro MoJyllapusi U sipKue 3BE3/bl.

Habsroienus B Tesieckorn JIyHsl, riaHeT, MeuHoro ITyTu.

O0o0miaroiee MOBTOPeHUE

Ponb Qu3svku W acTpOHOMUM B SKOHOMUUECKOW, TEeXHOJOTUYEeCKOMH,
COLIMA/IbHOM U 3TUUECKOU cepax JesiTelbHOCTA Ye/IOBeKa, PO/ib U MeCTO (DPU3UKU
Y aCTPOHOMHHU B COBPEMEHHOM HayYHOM KapTWUHE MUPA, PO/ib (PU3NUECKON TeOpumn
B (GopMHUpOBaHMM TIpe/icTaB/ieHMid O (U3MYeCKOW KapThHe MHUpa, MeCTO
¢bu3nuecko KapTHHBI MUpa B 001[eM psily COBPeMeHHBIX eCTeCTBeHHO-HayUHbIX
Tipe/iCTaB/IeHUN O TIPUPO/JIE.

MexnpegMeTHbIe CBS3H

V3yuenue Kypca pusmky 6a30Boro ypoBHsI B 11 Kiacce OCYIeCTBISIETCS C
YUYETOM COJiepKaTe/bHbIX MeXXIIpeAMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH,
buonoruy, XuMuM, reorpadvy ¥ TeXHOJIOTHH.

MedcnpeOmemHble nousimusi, CBsI3aHHble C U3y4YeHHMEM METOJO0B Hay4HOIO
TO3HAHUs: sIBJIeHWe, HayuHbld (akT, rumortes3a, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHue, Mo/lefTb, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl ypaBHEHUM, TPUTOHOMETPHUYECKUe
(QYHKIUU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUEeCKOoe
TOJK/]eCTBO, BEKTOPbl M UX MPOEKLMA Ha OCU KOOD/WHAT, C/I0)KeHUe BeKTOPOB,
TIPOM3BO/HbIE 37IeMeHTapHbIX (GYHKIMM, TMpU3HAKU T0J00Hsl TpeyrojbHUKOB,
orpejiesieHUe TJIOIIA U TIFIOCKUX (pUryp v o6béma TeJ.

Buosozus: »3/eKTpuuecKre SIBJIEHWS B JKUBOM TIpUpOjie, KoJieOaTe/bHbIe
JIBW)KEHUSI B )KMBOW MPUPO/Jie, ONTHUYECKHe SIBJIeHUs] B )KMBOU TIPHUPOJe, AelCTBHe
pa/iialiii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KpUCTa/I/TMYecKasi CTpYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHUsI KpPHCTA/UTMUECKOW pEeIIeTKYA, CIeKTpaIbHbIHI
aHau3.

TI'eoepacpusi:  marHuTHbIE mMOAOCa 3eM/M, 3ajleXKM MarHWTHBIX — PY[,
(dhoTOoChEMKA 3eMHOM IMTOBEPXHOCTH, TIpe/icKa3aHue 3eMJ/IeTPSICeHUM.

TexHon02uA: JWHUM 37€KTpOMNepeiad, TreHepaTop IepeMeHHOr0 TOKa,
3/IeKTPO/IBUraTe/b, WHAYKIMOHHAs Tieub, pajap, pPaJuONpUEMHUK, TeaeBU30p,
aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHBINA arrapar, BOJOKOHHAas OIITHKa,
cosiHeuHasi batapest.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «®du3vKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHust (6a30BbIii YPOBEHB) [IODKHO 00ECTIeUNTH IOCTYDKEHHE CJIeAYIO[HX
JTMYHOCTHBIX, METAINpeAMEeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUST yueOHOTOo TrpeaMeTa «PU3MKa» [[OJDKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXCsi PYKOBOACTBOBATHCS
chopMUpOBaHHOM BHYTpPeHHeM TMO3Uul[Med JUYHOCTH, CUCTEeMOM I|@€HHOCTHBIX
OpHEeHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOI[UX
TPAJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TIPOLiecCe peasiv3aliiM OCHOBHBIX HarpaB/ieHUN
BOCITUTaTEeIbHOU JeITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MTO3UIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHMCKOT0 00IIIeCcTBa;

MpUHSATHE  TPAJULIMOHHBIX  OOIeuesloBeUeCKUX T'yMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTe;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MUHTEpecax IPaKAaHCKOIo
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IelCTBOBATh C COL[MaIbHbIMU UHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TYMaHUTAapHOM Y BOJIOHTEPCKOM JesITe/TbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHHSA:

c(hopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
NaTpUOTU3Ma;

LIEHHOCTHOe OTHOLIEHHWEe K TOCYyJapCTBEHHbIM CHMBOJIAM, JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3UKY U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TI0BEe/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYallMI0 W TIPUHMMATh OCO3HAHHbBIE pellleHus,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 1[EHHOCTU, B TOM UHUC/E B
JleATeIbHOCTU YUE€HOTI0;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oy Iy1iiero;

4) 3cTeTUYeCKOro BOCIUTAHUSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYyIIero (pu3nuecKou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaMm MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
YuCsie CBsI3aHHBIM C (PU3UKOU 1 TeXHUKOM, YMeHHe COBepIliaTb 0CO3HAHHBIN BbIOOP
Oyayieii mpodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha POTSDKEHWH BCer )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHUe TJI00a/JbHOrO
XapakTepa 3K0JIOTHYeCKUX TIpob/iem;

TJIaHUPOBaHWE U OCYILeCTB/IEHME IEUCTBUM B OKPY>KaloOlller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

pacllMpeHre OIbITa [esTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMEIIIUXCs 3HaHUM 10 (PU3MKe;

7) LIeHHOCTH Hay4YHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (U3NUYECKON HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [leATe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (GU3UKKM  OCYLIECTB/SITh  MNPOEKTHYH) W HCC/Ie0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckue JjefCTBYS:
camMoCToSITe/IbHO — (DOpMy/MpOBaTh W aKTyaJM3UpoOBaTh  Mpobiemy,
paccMaTprBaTh €€ BCECTOPOHHE;
ornpefiesiATh LieJIM [leATe/IbHOCTH, 3aZlaBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHUSI;
BBISIB/ISITh  3aKOHOMEPDHOCTM U TPOTHUBOpPEUYMsi B  pacCMaTpUBaeMbIX
bur3nUecKuX SIBIEHUSIX;
pa3pabaTbiBaTh IUIaH pellleHusT Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHa/bHbIX U HeEMaTepHUaJibHbIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIeHUBAaTh COOTBETCTBHE PE3Y/IbTaTOB
1[e/15IM, OL[€HMBAaTb PUCKU MOCJIeJCTBUM JesITeTbHOCTH;
KOODJIMHUPOBaTb W  BBIMIOJIHATL paboTy B  YCIOBHSX  peanbHOro,
BUPTYa/IbHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/IE€HCTBYS;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHNE TIPYU PelIeHNH XXKU3HEeHHBIX MMpobieMm.
Bba3oBblie ucciegoBarenbCKie JeUCTBUS:
B/IaJleTb Hay4YHOW TepMHHOJIOTHeM, K/IHOUeBbIMU TIOHSATHUSMM U MeTO[aMu
(br3nUeCcKor HayKu;



B/IaJIeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eSITe/TbHOCTH
B 00/1acTH (U3MKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOUCKY
METO/IOB peIlleHHs 3aiau (HU3UUECKOTO COJEepKaHHUs, MPUMEHEHHWIO Pa3InYHBIX
METO/IOB TTO3HAHHUS;

BI3JIeTh BHUAAMH [JeSTeJIbHOCTH TI0 TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 Y TIPUMEHEHWIO B Pa3/IMUHbIX yueOHbIX
CUTYAI[USX, B TOM UHCJIe TIPU CO37IaHUK yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3UKU;

BBISB/ISTh TIPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBaTh 3ajauy,
BBI/[BUTaTh TUIOTE3y €€ pellleHusi, HaXOAWTb apryMeHThbl [ /0Ka3aTebCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUH PEIIeHNS;

aHA/IM3UPOBaTh IIOMTyUeHHbIe B XOZie peIleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBATh WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh W3MeHeHHe B HOBBIX
YC/IOBUSIX;

CTaBUTL W (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbLHOU
JesITe/IbHOCTH, B TOM UKCJIe TIPU U3yUeHUH (DU3HKH;

JlaBaTh OL[€HKY HOBBIM CHUTYAI[UsIM, Ol[eHUBATh MPHOOPETEHHBIH OIIBIT;

yMeTb TIePEHOCHUTh 3HaHUS TI0 (U3MKe B TIPAKTUYECKYI0 00/1acThb
YKU3He1esITe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHHUS U3 Pa3HbBIX MMPeJMETHbLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, Mpe/jlaraTb OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, IOy CKaIOII1e albTePHATUBHbIE PeIlleHMs.

Pabota ¢ nua(popmanmeii:

B/Ia/IeTh HABBIKAMH TI0/TydYeHHsT UHGOPMAI[UK (PU3UUEeCKOTO COJIeP)KaHUS U3
HWCTOYHWKOB Ppa3HbIX THIIOB, CAMOCTOSATEIHHO OCYIIIeCTB/IATh IIOWCK, aHasu3,
CHCTEeMaTU3alMI0 U WHTEePIIpeTaljii0 WHGOPMAluK Pa3/nyHbIX BHUJOB U (OpPM
TIpe/ICTaB/IeHHST;

OLIEHHBATh JOCTOBEPHOCTh MH(OPMALIH;

WCTIO/Tb30BaTh  CpeicTBa  WH(OPMAI[MOHHBIX YW KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B PEIleHUH KOTHUTMBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHbIX
33/au C cobmozeHreM TpeOOBaHWM JProOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, ITIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(OPMALIMOHHOM 6e301MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOr0 COJep)KaHWs B pas/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALUY U 11e/IeBOM ayUTOPUH, BbIOMpasi ONTUMAa/bHYTO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/THU3al[iH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh OOII[eHHe Ha YpoKax (M3UKU U BO BHEYPOUHOH /IesiTe/IbHOCTH;
pacrio3HaBaThb TMPEeATIOCHITKA ~ KOHGIMKTHBIX CUTyalluid U CMsAr4aTth
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTHYHO H3/laraTh CBOK) TOUKY 3PEHUSI C MCII0/Ib30BaHUEM
SI3BIKOBBIX CPEJICTB;

TIOHUMaTh W UCII0/Ib30BaTh TIPEMMYII[eCTBa KOMAHJHOW W WHAWBUZYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 ujieHa KOJI/IEKTHBA;

NMPUHUMAThb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBAaTh [JEeNCTBUSL TI0 €€ [JOCTW)KEHHIO: COCTaB/ATh TUIAH [eHCTBUH,
pacripefiesiAiTh POAM C YYETOM MHEHUM YYaCTHHKOB, OOCYXKIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOET0 BK/IaJa M KaXKJOr0 yYaCTHUKA KOMaH[bI B
001uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTh HOBBIE TIPOEKTHI, OLIEHWBaTh W€ C TIO3WIMKA HOBW3HBI,
OPUTHMHA/ILHOCTH, TTPAKTUUECKOW 3HAUMMOCTWY;

OCYLeCTBJISITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHUL[UATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABATeNbHYIO /leITeTbHOCTh B 00J/1aCcTH
GU3MKM U aCTPOHOMUMU, BBISB/SATH TMpOOJeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBeHHbIe 33/]auy;

CaMOCTOSITeJTbHO COCTaB/ISATh TUIAH PeIleHHs PacUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUUECKON PabOoThl ¢ yUTOM UMEIOIHUXCSI peCypCOB,
coOCTBEHHBIX BO3MOXKHOCTEH 1 TIPeIIOUTeHHH;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JTMUHBIX TIPe/[TIOUTeHH;

JleflaTh  OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIN OIBIT;

criocobcTBoBaTh  (DOPMUPOBAHHWIO U TIPOSIBJIEHHIO 3PYAUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBIIATE CBOM 00pa30oBaTe/IbHBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JbHOM  pedieKCcMd  KaK ~ OCO3HAHUS
coBepIllaeMbIX [JeMCTBUM U MBIC/IUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAaHMI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCUr il OLeHKA CHUTYalud, BEIOOpPA BEPHOTO
pelleHus;



yMeTb OL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPUHMMATh peIleHusi 10 HX
CHWKEHHUIO;

NMPUHMMAaTh MOTHBBI W apryMeHTbl JAPYTUX TpU aHajau3e pe3ysbTaToOB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI W apryMeHThl APYTUX TpU aHajau3e pe3ysbTaToOB
JesiTe/IbHOCTY;

TpPY3HAaBaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B mpoiiecce AOCT>XeHUs] JTMYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs IMPOTPAMMBbI
no ¢usuke A8 YpOBHA cpeAHero oOmiero obpa3oBaHus y OOyYarOIMXCs
COBepIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJI/IeKT, Tipe/Iro/iaratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEro CIrIoCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cephl,
ObITh YyBepeHHbIM B cebe;

CamoperyJ/iMpoBaHus, BKJIOUAIOIIEr0o CaMOKOHTPOJIb, YMeHHEe TMpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  a[anTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMM, BK/IOUAIOLLIEel CTpeM/IEHHE K JOCTH)KEHUIO L|ed U
yCIiexy, ONTUMU3M, WHHLMAaTUBHOCTb, YMEHHWe [eiCTBOBATb MCXO[sS M3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOSTHUE
JPYTUX, YUWThIBaTb €ro TIpPU OCYIIeCTBAeHUU OOIlleHus, CIIOCOOHOCTb K
COUYBCTBUIO U COTMEPEKUBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BHICTPAUBAaTh OTHOIIIEHUS
C IPyTUMM JIFO[JbMH, 3a00TUTHCS, TIPOSIB/IATH MHTEPeC U pa3peliaTb KOH(IUKTHI.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe [JIOJDKHBI OTPa)kaTh COPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMEHUM:

JIeMOHCTPHPOBATh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUyHOW KapTHHbI MHUDPA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTWM, B MNPAKTUYECKOU [AesiTe/IbHOCTH JItOZieH, 11eJIOCTHOCTh W €UHCTBO
dbu3rMuecKor KapTUHbI MUPa;

YUUTBHIBaTh TpaHULlbl TPUMEHEeHUs] H3yUeHHbIX (U3UYECKUX MO/jie/ei:
TOYEUHbIA 37IeKTPUUYECKUM 3apsif], JIyd CBeTa, TOUEUHbIM UCTOUHUK CBETa, si/iepHast
MO/ieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOTO sifipa TpU pellieHnd (hrU3uuecKux
3a/1ay;



pacrio3HaBath (r3nuecKre siBjieHus (IPoLecChl) U 0OBSICHITh UX Ha OCHOBE
3aKOHOB 3/71eKTPOJMHAaMHKHU Y KBAHTOBOW (DPM3UKU: 3J/IeKTpHUUYECKasi TIPOBOJUMOCTb,
TEeTJI0BOe, CBETOBOe, XMMUUECKOe, MarHUTHOe JeHCTBHs TOKa, B3auUMO/IeiCTBUe
MarHuTOB, 9/IeKTPOMarHUTHasi WHAYKIUS, [eMCTBMe MarHUTHOTO TIoJ/isg Ha
TIPOBOIHUK C TOKOM W [JBVDKYIUMCS 3apsifi, 37eKTPOMarHUTHbIe KoJie0aHUsS U
BOJIHBI, TIPSIMOJIMHEWHOEe PpAaclpoCTpaHeHWe CBeTa, OTPa)kKeHue, TMpeoMJIeHue,
uHTepdepeHius, Audpakius W MOJsSpU3alivs  CBeTa, /AUCIEpCHs CBeTa,
dboToanekTpuueckut 3pdekT (poTorPdeKkT), CBeTOBOE /aBieHue, BOSHUKHOBEHUE
JIMHeNYaToro CrekTpa aTroMa BOJIOPOZiA, eCTeCTBeHHasi W HCKYCCTBeHHast
Pa/IM0aKTUBHOCTb;

OMUChIBaTb H3y4yeHHbIe CBOMCTBA BellleCcTBa (37eKTpUUeCKHe, MarHUTHbIe,
OMTUYECKUe,  3JIeKTPUUYECKYI0  TPOBOJAUMOCTb  pa3/iMuHbIX  Cpefi) U
3/IeKTPOMarHuTHbIe siBJieHUs1 (TPOLIeCChl), WCIOb3ysl (PU3UUeCKUe BeJIMUUHbI:
3JIeKTPUUECKUN 3apsil, CW/la TOKa, 3JeKTPUYeCcKOoe HarpsbkeHue, 371eKTpUueckoe
COTPOTHBJ/IEHUE, Pa3HOCTb TOTEHLIMAsIOB, 3JIeKTPO/BIKYIas Cuia, paboTa ToOKa,
WHAYKI[MST MarHATHOTO TIO/si, cuia Awmrepa, cuia JIopeHila, WHAYKTUBHOCTb
KaTyIIKW, SHepPrusi 3/eKTPUYeCcKOr0 W MarHUTHOrO TIoJield, Mepuoj, MU 4YacToTa
KonebaHuii B KojiebaTelbHOM KOHType, 3apsi W CuJa TOKa B TIpoljecce
rapMOHUYECKUX 3/IeKTPOMarHUTHBIX KojiebaHWM, (OKyCHOe pacCTOosiHHue |
OMTUYeCKasi CW/a JIMH3bl, MPU OIMWCAHUU TIPAaBUBHO TPAKTOBaTh (PU3NUECKUM
CMBIC/T WCIIO/Ib3YeMbIX BeJMYMH, WX 0003HaueHWs W eJWHMIIbI, YKa3bIBaTb
dbopMy/ibl, CBsA3BIBAIOLME [IaHHYI0 (U3MUYECKyl0 BeJWUYMHY C JIPYTUMHU
BeJIMUMHAMU;

OMUCHIBAaTb H3YyueHHble KBAaHTOBbIE SIBJIEHUSI U TIPOLIECChl, MCIIOJIb3YS
¢dur3nueckue BeUUMHBI: CKOPOCTb 3/1eKTPOMAarHWUTHBIX BOJIH, JJIMHA BOJIHBI U
YyacToTa CBeTa, SHEPrysi U UMITy/bC (DOTOHA, TIEPUOJ, MOTypacraza, SHePrusi CBsI3U
aTOMHBIX Si/iep, TpPH OIMCAaHWW TIPaBUILHO TPAKTOBaTh (DU3MUECKU CMBICT
WCTIO/Tb3YeMbBIX BeJIMUMH, MX 0003HAueHWS W e[AWHHIIbI, YKa3blBaTh (HOPMYIIbI,
CBsI3bIBAIOIME [laHHYH0 (DU3UUECKYH0) BeJMUMHY C [pPYTMMU BeJUYMHAMMU,
BBIYUC/IATH 3HaUeHUe (PU3NUYeCKON Be/TMUUHBI;

aHa/IM3UPOBaTh (PU3HUeCKUe TIPOLeCChl U SIBJIEHUS, MCTIO/b3Ys (PusnuecKue
3aKOHbI Y TIPUHIUIIBL: 3aKOH OMa, 3aKOHbI 10C/Ie/I0BaTe/TbHOTO U TlapasiieibHOro
Coe/lMHEeHWs TIPOBOJHUKOB, 3aKOH [[koynsi—/leHlla, 3aKOH 3/1eKTPOMAarHUTHOM
VHAYKLWY, 3aKOH NPSIMOJMHENHOT0 PacnpoCTPaHEeHUs! CBeTa, 3aKOHbI OTPa)KeHUs!
CBeTa, 3aKOHbI Mpe/IOM/IeHHs CBeTa, ypaBHeHWe ODUHIITerHa s GoTto3ddekTa,
3aKOH COXpaHeHUs] SHepruM, 3aKOH COXpaHeHWsi UMIY/bCa, 3aKOH COXpaHeHUs
3JIeKTPUUECKOT0 3apsifia, 3aKOH COXpaHeHWsI MacCOBOT0O uuMcJja, MocTy/aTel bopa,
3aKOH Pa/IM0aKTUBHOIO Pacra/a, Mpy 3TOM pa3/jMyaTh CJ0BECHYIO (hOPMY/IHMPOBKY



3aKOHa, ero MarTeMaThyeckoe BbIp&KeHHWE W YC/I0BUSA (TpaHWIlbl, 00/1aCcTH)
TIPUMEHUMOCTY;

oTipe/ie/isiTh HalpaB/ieHHe BeKTOpa UH/YKL[MM MarHUTHOTO T0JIsl TPOBOAHUKA
C TOKOM, CW/Ibl AMIiepa 1 cuibl JIopeHl1ja;

CTPOUTb U OIMCHIBaTh H300pakeHWe, CO3[aBaeMoe TUIOCKUM 3epKajioM,
TOHKOM JTMH30M;

BBITIO/IHATh 9KCIIEPUMEHThI 10 HWCCeJoBaHUI0 (DU3MUeCKUX SIBJIEHUM U
MPOLIECCOB C MCMO/b30BaHUEM TPSIMBIX U KOCBEHHBIX W3MEpEeHWid: TpU 3TOM
dbopMynvpoBath TIpoOsieMy/3afjauy W TUMOTe3y YyueOHOTO JKCIepUMEHTa,
coOuparth yCTaHOBKY W3 TMpeAJIOKeHHOTO 000py/0BaHUs, MPOBOJUTH OMBIT U
(GhopMy/IUpOBaTh BLIBO/bI;

OCYILIeCTB/ISITh MPsIMble ¥ KOCBEHHbIE W3MepeHus1 (U3NYeCKUX BeTUUrH, MPU
3TOM BBIOMpATh ONTUMAJBHBIA CTIOCOO W3MepeHHs] U HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIEHKH MOTPellIHOCTeN U3MepeHUl;

WCC/Ie0BaTh  3aBUCUMOCTH  (PU3MUECKMX BeJMUMH C HCI0Jb30BaHUEM
NpsSIMbIX UW3MEpeHW: TMpPU 3TOM KOHCTPYHMPOBaTb YCTAaHOBKY, (DUKCUPOBATh
pe3y/ibTaThl TOJIyYeHHOW 3aBUCHMOCTUA (PU3WUYECKMX BeJWUYUH B BHUZe TaOMMI] U
rpaUKoB, /esiaTh BHIBOABI TI0 pe3yJ/ibTaTaM MCC/el0BaHuUS;

cobmro/iaTh MpaBwia Ge3oracHOro TpyZia TP TPOBeJeHUM HCCIelOBaHUM B
paMKax y4eOHOro SKCIiepuMeHTa, yueOHO-UCC/e0BaTe/lbCKOW U TIPOeKTHOMN
JesiTe/IbHOCTA C WCI0J/Ib30BaHEM W3MepHUTe/IbHBIX yYCTPOUCTB U 1abopaTOpHOTO
obopynoBaHUS;

peliatb pacyéTHble 3a7aud C SBHO 3aJlaHHOW (PU3UUYECKOW MOJEJbIO,
UCMO/1b3ysl (hr3UuecKre 3aKOHbI M TIPUHLIMIIBI, Ha OCHOBE aHasiM3a yC/IOBUS 3a/jauu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIAENATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLIEHWBATh peajbHOCTh
MOJIyYeHHOT0 3HaUeHUs1 (PU31UeCKOW BeJIMYMHBbI;

pellaTh KaueCTBEHHbIE 33/lauM: BbICTpauBaTh JIOTMUECKHA HEelTPOTHBOPEUNBYHO
L[eTIOUKY PACCY)K[eHU C OIMOopoi Ha H3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dbu3rueckue siB/IeHNS;

WCMO/b30BaTh  TPU  pellleHMM  yueOHBIX  3ajau  COBpeMeHHbIe
MHGOpPMaLMOHHbIE TEXHOJIOTUU [i/Isl TIOWCKA, CTPYKTYPUPOBaHUsI, UHTepIpeTaLun
Y TIpe/iCTaB/IeHyst yueOHOM 1M Hay4HO-TIONY/IIPHOM MH(OpMaIUH, TT0/TydeHHON 13
Pa3/IMYHbIX UCTOYHUKOB, KDUTUUYECKH aHaTM3MPOBaTh MOJyvyaeMy0 UH(POpPMALIUIO;

OOBSICHATb TIPUHIUIIBI  ZIEMCTBUS  MaIllMH, TIPUOOPOB U TeXHUUECKHUX
YCTPOMCTB, pa3/nyaTh YCJIOBUsS WX 0e301acHOr0 MCI0J/Ib30BaHUs B TIOBCEAHEBHOM
YKU3HU;



MIPUBOJUTH TIPYMEPbI BK/IaJja POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHEe Hayku, B OObsCHeHHe TIPOLIeCCOB OKDPY)Karolllero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHWS M0 (PU3MKe B TOBCEIHEBHON KU3HU
n1si obecrieueHus1 0€30MaCHOCTH MpU 00pall[eHHuy € TIPUOOpaMH M TeXHUUeCKHUMHU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0pPOBbsl U COOJIFO[ieHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karoller cpe/ie;

paboTtatb B TpyIIle C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh pabOTy TpyNmbl, palMOHATBLHO pacrpefensaTb O00sS3aHHOCTH W
TJIaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYalUsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/[OT0 M3 YUYaCTHUKOB I'PYIITIBI B PEIlIeHHe pacCMaTpUBaeMOl Npo0/IeMBbI.



TEMATUYECKOE IVNTAHUPOBAHUE

11 KJIACC
KosmmuecTBO uacoB JJ/IeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (mudpoBbIe)
Ne n/nn KoutposnbHbie | [IpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pazpen 1. DJJIEKTPOAJVUHAMUKA
11 MarsuTHoe 11071e. 71eKTpOMarHuTHast 1 1 3 Bubmioreka IIOK
' UHIYKLYST https://m.edsoo.ru/7f41c97¢c
Wtoro no paspeny 11
Pa3pen 2. KOJIEBAHUWSA 11 BO/THBI
21 MexaHnueckyre U 3/IeKTPOMarHUTHbIE 9 1 bubmmoreka LIOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHuueckye U 3/IeKTPOMarHUTHbIE 5 1 Bbubmorteka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 Bubmmorexa TIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pa3geny 24

Pa3gen 3. OCHOBBI CITEIIAJTIbHON TEOPN OTHOCUTE/IbHOCTH

31 OCHOBHI crielfaIbHOU TeOPUM 4 1 bubmioTeka LIOK
' OTHOCHUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 4

Paspen 4. KBAHTOBASA ®U3NKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmioTeka LIOK

4.1 DJIeMeHTbI KBAHTOBOI OITTUKU 6
https://m.edsoo.ru/7f41c97c
Bubnuoteka IJOK
4.2 CrtpoeHue aToma 4 nomorexa L
https://m.edsoo.ru/7f41c97c
bubmmoreka LIOK
4.3 AToMHOe s11po 5
AP https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPOPU3UKHN

5.1 OneMeHTbl aCTPOHOMUH U aCTPO(PU3UKU 7 ﬁ;fg;g::éigﬁ};mlcgk
Wtoro no paspeny 7
Paszgen 6. OBOBIIAROIIEE IITIOBTOPEHUE

61 | OSoSuaouee nosropene ‘ S
Wtoro no paspeny 4
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IIOYPOYHOE IVIAHNPOBAHUE

11 K/ZTACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHbIE

Ne Jdara nudpoBbIe

Tema ypoka KontposbHeie | IIpakTHuecku
n/n Bcero u3yueHus | oOpa3oBaTe/ibHbIE

padoThI e padoThbI
pecypchbl

[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/leliCcTBYe. MarHuTHoe 1oJie. 1 bubmoteka LIOK
BekTop MarHUTHOM UHAYKIMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHUTHOM UHYKL[UU
MarHuTHoOe 1oJie IPOBOJHUKA C

9 TOKOM. OIBIT DpcTefa. 1 bubmoteka LIOK
B3auMogeiicTBYe TIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHasi paboTa «/3yueHue 1 1 bubmoreka IIOK
MarHUTHOTIO T0JI KaTYLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MAarHUTHOTO TI0JI Ha
MPOBOAHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubmoreka LIOK
«UccnenoBanue gencTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHWTa Ha PaMKy C
TOKOM»

eMCTBHEe MarHUTHOTO T10JI Ha
A bubmmoreka IIOK
5 JBIDKYIIYIOCS 3aPSDKEHHYHO YaCTULLY. 1

Cua Jlopenriia. PaboTa Cuiibl

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

JlopeHna

OeKTpoMarHuTHast UHAYyKLus. [loTok
BeKTOpa MarHUTHOW UHAYyKLmu. 31C
WHAYKLWW. 3aKOH 3/IeKTPOMarHuTHOU
vHAyKUuu dapazes

JlabopaTopHasi paboTa
«/ccnenoBanue sIBIEeHUS
371eKTPOMAarHATHOM UHAYKLIUW»

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

MHyKTUBHOCTS. fIB/1eHKe
caMorHAyKLuu. D/1C caMOUHAYKLMH.
OHeprust MarHUTHOI'O T0JIS KaTYILIKU C
TOKOM. DJIeKTPOMarHuTHoe IoJie

bubmoTeka [IOK
https://m.edsoo.ru/ff0ca600

TexHHUecKue yCTpOWCTBa U UX
NIpUMeHeHYe: TIOCTOSIHHbIe MarHUTHI,
5/IEKTPOMAarHUThIl, 3/1eKTPOZBUraTe b,
YCKOPUTE/H 3/1eMeHTapHbIX YaCTHLI,
VH/IyKL[MOHHasl 1eYb

10

O6o61aroiuil ypok «MarHuTHoe
riojie. DJIeKTPOMarHUTHasK UHAYKIHS»

bubmoreka LJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe T11071€.
O/IeKTPOMarHUTHasi UHAYKLUS»

bubnmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/gHbIE MEXaHUUECKHIE
KosiebaHus1. ['apMoHHUUeckue
KosiebaHus1. YpaBHeHHe
rapMOHHYeCKHX KomebaHHH.
ITpeBpairieHe SHEPTUU

bubnmoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHasi paboTa



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

«HccnepoBaHye 3aBUCHMOCTH
repro/ia Majbix KonebaHui Tpy3a Ha
HUTHU OT JJIUHBI HUTH U MacChl rpy3a»

14

KosnebarenbHblii KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/leasibHOM KosebareslbHOM KOHTYpe.
AHasorusi Mexxaiy MexaHUueCKuMH 1
3/1IeKTPOMarHUTHBIMU KOsleOaHUSIMU

bubmuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysia ToMmcoHa. 3akoH
COXpaHeHUs SHeprUU B UJiealbHOM
KosiebaTesTlbHOM KOHTYpe

bubmmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasieHue 0 3aTyxaroLux
KosiebaHUsIX. BeIHY)K/IeHHbIe
MeXaHU4ecKre KoyiebaHus. Pe3oHaHC.
BbIHYy K 1eHHbIe 3/IeKTPOMarHUTHbIe
KosiebaHus

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHbIM TOK. CHHYCOWA/TBHBIN
repeMeHHbIN TOK. MOIIHOCTb
TepeMeHHOr 0 TOKa. AMIUIUTYAHOe U
JleHCTBYIOLLlee 3HaueHKe CUJIbI TOKA U
HanpsUKeHUs

bubnmoreka LJOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [TpousBozcTBo,
riepeziaua u otpedsieHue
3JIEKTPUUECKOW SHEePrUn

19

Y CTpPOUCTBO U TIpaKTUUeCKoe
TIpUMeHeHre 3/IeKTPUUeCKOro 3BOHKa,
reHepaTopa repeMeHHOr0 TOKa,
JIMHUH 371eKTporiepead

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

DKooruyeckKue PUCKH TIpHU
MPpOHU3BOACTBE 3JIEGKTPO3HEPI'UH.

20 KynbTypa ncnosib3oBaHus
3/1eKTPO3HEPTUY B NOBCEHEBHOM
JKU3HU
MexaHuuecKre BOHbI, yCJIOBUS
71 pacnipoctpaHenus. Ilepuog. CkopocTb bubmoreka LIOK
pacripoCcTpaHeHus U AJIMHaA BOJIHEL. https://m.edsoo.ru/ff0cca54
[TonepeuHslie ¥ IPO/OJIbHBIE BOJTHbI
29 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB bubmoreka IIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
ONeKTPOMarHUTHbIE BOJTHbI, UX
23 cBoMCTBa U cKopocTs. [llkana bubmorexa OK
P ' https://m.edsoo.ru/ff0ccfe
371eKTPOMarHUTHBIX BOJIH
[TpuHLMIIBI paiOCBA3U U
24 TesieBUZieHYs. Pa3BuTue cpejCTB
cBa3u. Paguosnokarus
o5 KonTponbHast pabota «Konebanus u bubmoreka LJOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
6 CBeTa B OJJHOPOJHOM cpefie. bubnuoreka IIOK
ToueuHbIM UICTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
27 oTpaxkeHus cseta. [TocTpoeHue Bubmorexa OK
p L p https://m.edsoo.ru/ff0cd4e0
n300pa’keHU B TIIOCKOM 3epKajie
78 IIpenomiienve ceeta. [ToHOE Bbubmoteka LIOK

BHYTpeHHee oTpaxeHue. [1pesebHbIN

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
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YTr'oJ1 IOJTHOTO BHYTPEHHET' O
OTpaXXeHUdA

JlaboparopHasi paboTa «/3mMepeHue

bubmoreka IIOK

29
ToKasareJid MpeioMJIeHUsl CTeKJ1a» https://m.edsoo.ru/ff0cd67a
JIun3el. [TocTpoeHue n300pakeHui B
30 sH3e. PopMy/ia TOHKOU JIMH3bI bubmorexa OK
- POPMY ' https://m.edsoo.ru/ff0cdd1e
YBenvueHue TUH3bI
JlabopatopHasi paboTa
31 «/ccnenoBaHyie CBOMCTB
1300payKeHHI B JTMH3aX»
Hucniepcusi cBeta. C/I0XKHBINM COCTaB
3 6esoro cBeta. LIgeT. JTabopaTtopHas
pabora «HabsrozeHuve gucnepcun
CBeTa»
33 WuTepdepenuus ceeta. Audpakiys bubnuoreka IIOK
cBeTa. JlndpakijoHHas peliéTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4yHOCTH CBETOBBIX BOJIH. bubmioTeka LIOK
[Tonspu3saius ceeta https://m.edsoo.ru/ff0cf02e
35 OnTtuueckrie IPUOOPHI M YCTPOKCTBA U
yCI0BHSI X 0€30T1aCHOTO MPUMEeHeHUsT
['paHuLIBbI TPUMEHUMOCTH
36 K/IaCCUUYeCKOr MexaHuKHU. [TocTynatel BbubmmoTeka LIOK
CrieljaIbHOU Teopyu https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENTBHOCTh OJHOBPEMEHHOCTH.
37 3ame/jjieHVe BpeMeHU 1 COKpallleHue Bubmaorexa IOK
A P bai https://m.edsoo.ru/ff0cfa42
JTUHBI
38 OHeprusi U UMNYJIibC PeJISITUBUCTCKOM bubmoreka LJOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

YaCTHUILBI. CBsi3b Macchl C BHEPFHeﬁ u
HUMITY/IbCOM. SHepFI/IH IMOKOs

https://m.edsoo.ru/ff0cfc68

KonrtponbHast pabora «OnTHKa.

39 OCHOBBI crieljabHON TeOpUn Bubmotexa IOK
1 p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTETbHOCTU»
40 ®otoHsl. ®opmyiia ITnanka. SHeprus Bbubmioreka IIOK
Y UMITyJ/IbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCTIeJOBaHUe Bub 1OK
nbnoreka
41 .0 A.T.
poTos(pexTa. Onerret https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3aKoHBbI (pOTO3(PeKTa. YpaBHeHUe
. (Ub b P bubmoreka LJOK
42 OuiHIITeHA A1 poToaddekTa.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotosaddekra
Hasnenue ceeta. OnbiTe [1. H.
43 JlebeneBa. XvMuueckoe /ieficTBre bubmotexa OK
FEBd. 4 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYeCcKre yCTpOMCTBA U
44 rpakTUUYeCcKoe TIpuMeHeHure:
dboTo3/1eMeHT, HOTOIaTUMK,
cofHeyHast 6aTapesi, CBETOAUO]
45 Perienvie 3a1au 1o TeMe «3OJIeMeHThI bubmoreka LIOK
KBAHTOBOMW OITTUKK» https://m.edsoo.ru/ff0d0302
Mopgens atoma ToMcoHa. ONbITHI
46 Pe3epdop/a no paccessHUO o-4acTH bubmorexa OK
pooPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHasi Mozie/ib aTOMa
bubnmroreka LJOK
47 [Toctynate! bopa
y P https://m.edsoo.ru/ff0d0Oafa
48 N3nyuenue u norJoijeHre (OTOHOB Bbubmioreka IIOK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
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TIpY TIepexo/ie aToMa C OJJHOTO YPOBHS
SHepryu Ha Apyroi. Buzbl crieKTpoB

https://m.edsoo.ru/ff0dOafa

49

BosHoBBIe cBoOMCTBa YacTull. BosiHbI
ne bporing. KopnyckysipHo-
BOJIHOBOM Jlyanu3M. CrIOHTaHHOe U
BBIHY)K/IeHHOE U3/Ty4YeHue

bubmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaZIMOaKTUBHOCTH. OTIBITHI
Pesepcdop/a 1o onpe/esieHU0 COCTaBa
PaJIJM0AKTUBHOIO U3TyUeHHsT

bubmoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anba-, 6eta-, raMMa-
v3nyueHus. BivsHue
PaZIMOaKTUBHOCTH Ha >KHBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnag,.
OD/IeKTPOHHBIN U TTO3UTPOHHbBIN OeTa-
pacniaz. ['amma-usnyyenue

bubmoTeka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsi3W HYKJIOHOB B siJipe.
SlnepHble peakiyu. S 1epHbIN
peakTtop. [Ipo6ieMbl, TIepCTIeKTHBHI,
9KOJIOTMUECKHe aCTeKThl SiIepPHON
SHEPreTUKH

bubmioTeka LIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe YacTULlbl. OTKpbITHE
no3uTpoHa. MeTozbl HabJrojeHns 1
perucTpaLyy 3/ieMeHTapHbIX YaCTHL.
Kpyrnbiii cton «@yHameHTabHbIe
B3auMozenucTBusl. EAMHCTBO
¢bur3ruecKoi KapTUHBI MHUpa»

bubmoreka LJOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
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55

OTarnbl pa3BUTHS ACTPOHOMHUH.
[TpuKnagHOEe 1 MUPOBO33peHUeCKOoe
3HaueHue acTpoHoOMuUU. Bup
3Bé3aHoro Heba. Co3Be3zus, sspKue
3BE3/IbI, IVIAaHETBI, UX BUJUMOE
nBirkeHre. ColHeuHasi CHCTeMa

56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHeprun CoJsiHLA U 3BE3]

57

3BEé3/ibl, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/IbI T/TaBHOU
Toc/ie/joBaTeIbHOCTA. BHyTpeHHee
crpoeHue 3B€371. CoBpeMeHHbIe
TIpe/ICTaB/IeHUsI O TIPOUCXOXKI€HUH U
sBosroru CosHI[a U 3BE3]]

58

Mneunslii [Tyts — Hama ["anaktuka.
[Tonoxxenuve u aBrkenue CosHLa B
lNanakTtuke. ['aakTKY. YEpHbIE
[BIPBI B 1jpax rajakTUK

59

Bcenennasi. Pa3beraHue rajakTuk.
Teopus boJibLIOro B3phIBa.
PenvikToBOe H3nyueHue.
MerTaranakTHhKa

60

HepewieHHb1e po6/ieMbl aCTPOHOMUH

61

KonTtposnbHast paboTta «DieMeHThbI
aCTPOHOMUU U aCTPODUUKU»

62

O6o6mmaroiuii ypok. Ponb pusuky u
aCTPOHOMHUH B SKOHOMHUYeCKOMH,
TeXHOJIOTMUECKOH, COI[UaIbHON U




3THUYeCKOoM cdepax JesaTeTbHOCTH
yesioBeKa

63

O6o6maroiiuii ypok. Ponb u MecTo
¢$U3MKY ¥ aCTPOHOMUU B
COBpeMEHHOW HayuHOU KapTHHe MHUpa

64

O6o6maroruii ypok. Pomb
¢u3nueckoil Teopuu B GOpMUPOBAHUN
nipe/icTaB/eHnH o (pr3nyecKoi
KapTHUHe MHpa

65

O6o6maromuii ypok. Mecto
¢u3ruecKoi KapTHHBI MHPa B 001I[eM
PSIly COBPEMEHHBIX eCTeCTBeHHO-
HayYHBIX TIPeZCTaB/IeHUI O TIPUPO/e

66

Pe3epBHbIi ypok. MaruurHoe mose.
O/eKTpOMarHuTHasi UHAYKLAS

67

PesepBHbIil ypok. OnTrKa. OCHOBBI
Criel[ManbHOM TeOpum
OTHOCUTEJIbHOCTH

68

PesepHnbiii ypok. KBaHTOBast husmka.
DJieMeHTbI aCTPOHOMUU U
acTpodU3nKu

bubmoteka LIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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