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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3rke 6a30BOro ypoBHs Ha YPOBHE CPEIHEr0 oOIIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUN U TpeOOBaHUM K pPe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOM Mporpammel, npenactaBieHHbIXx B @I'OC COO, a takke ¢ yd€ToMm
benepaibHON paboyvell MporpaMMbl BOCIMTAHMS W KOHIICTIIIMH TIPETNOIaBaHus YIeOHOTO
npeamera «®Pu3mka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparium,
peanu3yrouMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Copepsxkanue mporpamMMbl 1o (pU3HMKE HampaBieHO Ha (GOPMHPOBAHUE €CTECTBEHHO-
HAyYHOU KapTUHBI Mupa oOyuaroniuxcs 11 kmacca nmpu o0ydueHun ux Qusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEITEIBHOCTHOrO mnoxaxoxa. lIporpamma mno ¢usnke
cootBeTcTBYET TpeboBaHusIM OI'OC COO k miiaHUPyEeMbIM JIMYHOCTHBIM, PEIMETHBIM U
MeTalpeMETHBIM ~pe3yjbTaTaM oOOy4YeHUs, a TakKe VYYHUTHIBAET HEOOXOIUMOCTh
peanu3aiuu MEXKIPEIMETHBIX CBsSI3e (PU3NKKA C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHU
npeaMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE LIETM M3YYEeHHsS (PU3UKUM HAa YpPOBHE
cpenHero oOero o0pa3oBaHus, IUIAHUPYEMBIE pe3ylbTaThl OCBOCHHS Kypca (PU3UKH:
JUYHOCTHBIE, METANPEIMETHEIE, PEMETHBIE (Ha 6a30BOM yPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAaHUpPYEMBIE pe3yJbTaThl OCBOEHUs Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YUCJIE IPEAMETHBIE PE3YJIbTATHI,

e coJepkaHue yueOHoro npeamera « Du3ukay.

®du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KadeCTBE
y4eOHOTO TpeAMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY 3HAHHU 00
okpyxatoiieM mupe. LlkonbHbIN Kypc (PU3MKHA — CHCTEMOOOPA3YIOLINIA AJI1 €CTECTBEHHO-
HayYHbIX YYEOHBIX NPEIMETOB, MOCKOJBKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBIICHUN, M3y4aeMbIX XHMHEH, Ouosiorueit, usnyeckoit reorpadueit u
actpoHomuei. Mcrnonbp3oBanre v akTUBHOE MPUMEHEHHE (U3UUECKUX 3HAHUN OTIPEeIIIeT
XapaKkTep M pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(pepe SHEepPreTHKH, TPAHCIOPTa,
OCBOEHHUS KOCMOCA, MOJYyYECHUSI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenue (u3uMKH BHOCUT OCHOBHOW BKJIaA B (POPMUPOBAHUE €CTECTBEHHO-HAYyYHOUH
KapTUHBI MUpa 00ydYaromuxcs, B GOpMUPOBAHUE YMEHHI MPUMEHSATh HAYYHBIA METOJ
MMO3HAHUS TPHU BBITIOJHEHUU UMHU YUYE€OHBIX MCCIICIOBAHUM.

B ocHOBy Kkypca ¢u3uku AJis ypOBHSA CpeIHEro o01iero o0pa3oBaHMs MOJIOKEH PSI
uJel, KOTOPhIE MOKHO PAaCCMAaTPUBATh KaK MPUHIIMUIIBI €70 TOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEN KypC SIBIISECTCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJICP>KHUT MaTepuall U3 BCEX Pa3/iesioB (PU3HKH, BKITFOYAET KaK BOMPOCHI KJIACCUYECKOM,
TaK ¥ COBPEMEHHOM (hU3HKHU.

Hoes zenepanusayuu. B coOOTBETCTBUU C HEW Marepuan Kypca (U3UKA OO0BbEAMHEH
BOKPYT (pusnueckux Teopuid. Beaymmm B kypce siBiisieTcst popMUpPOBaHUE TIPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.



Hoesa  cymanumapusayuu. EE€  peanusauus  NpeanoyiaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (GU3NUecKor HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3UKU C
pa3BuTHEM OOIIeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢u3mku mpeamnosiaraeT 3HAKOMCTBO C
[IUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTHYECKHUX MPUIOKEHUA U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEACHHS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM Tpo0iemMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pPa3BUTHEM TEXHHKH W TEXHOJIOTHM, a Takke OOCYXJIECHHsI MpoOJIeM palroHaIbLHOTO
MIPUPOIOTIONB30BAHUS U SKOJIOTUIECKON OE30MacHOCTH.

CrepkHEBBIMH 3JIEMEHTaMH Kypca (GU3UKK HA YPOBHE CPETHETO OOIIEr0 00pa3oBaHUS
ABIISAIOTCS (pu3HUYECKue Teopuu ((popMUpoBaHUE MTPEICTABICHUM O CTPYKTYPE MOCTPOCHHUS
¢uznueckoil Teopuu, poiau (PyHIaMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX
NPEJCTaBICHUSIX O TPHUPOJIE, TPaHHWIAX TMPUMEHUMOCTH TEOPHH, I OMHUCAHUS
€CTECTBCHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CHUCTEeMHO-ACSATEILHOCTHBIN MOJIX0/A B Kypce (PU3UKHU peaqu3yeTcs MpexAe BCEro 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPBIE B IIporpamme 1o (pu3nke 00beTMHEHbI
B OOIIMI CTIHUCOK YYCHUUYECKUX MPAKTHUECKUX paboT. BeineneHne B yka3aHHOM IMepeuHe
7a00paTOpHbIX paboT, MPOBOJUMBIX [UIsI KOHTPOJISL M OLEHKH, OCYLIECTBIIAETCSA
y4aCTHUKaMU 0Opa30BaTEIbHOTO MpOLEecca UCXOAS U3 OCOOCHHOCTEH IMJIaHUPOBAHUS U
ocHameHust kabunera gusuku. [Ipu sToM obecrneunBaeTcsi OBIaJCHHE O0YJArOITUMUCS
YMEHHSIMH TTPOBOAUTH KOCBEHHBIC H3MEPEHUS, HCCIIETOBAHMUS 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH U TIOCTAHOBKY OTBITOB 10 TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAeNseTCs PEIICHUI0 pacu€THBIX U KauyeCTBEHHBIX 3anad. [lpu
ATOM JUJIsl pacU€THBIX 3a]1a4 IPUOPUTETOM SIBJISIFOTCS 3a]1a4M C IBHO 33JaHHOU (PU3NYEeCKON
MOJIETIbIO, TO3BOJISIONINE MPUMEHSITh M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3
OTHOTO pazfena Kypca, TaK M WHTErpuUpys 3HAaHUS U3 pPa3HBIX pasaenoB. Jlms
KaueCTBEHHBIX 3a/lay MPHUOPUTETOM SIBISIFOTCS 3aJaHus Ha OOBSCHEHWE MPOTEKAHUS
(bU3MYEeCKUX SBJICHHM M TPOIIECCOB B OKPYXKAIOIIEH JKU3HU, TpeOyromme BbhIOOpa
bu3znueckoil MoaeNnu AJid CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ TpedoBanuamu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecreueHunto yyeOHoro npoiecca 6a3oBblil ypoBeHb Kypca (DU3UKU Ha YPOBHE CPETHETO
o01u1ero oOpa3zoBaHusl JOKEH U3Y4YaThCsl B YCIOBUSAX MTPEIMETHOTO KaOMHEeTa (PU3UKH HITU
B YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAY4YHOro LuKIa. B
kabuHete (U3UKH TODKHO OBITH HEOOXOIMMOE JIabopaTopHOE O000pYyIOBaHUE IS



BBITIOJTHCHHS YKa3aHHBIX B MPOrpaMMe Mo (PU3MKe YICHHYECKUX MPAKTUIECKUX padoT u
JE€MOHCTPALIMOHHOE 000pyI0BaHUE.

JleMoHcTpaninoHHOEe 000py0BaHue (HOPMUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M OOECHEYMBAET TOCTAHOBKY IIE€PEUMCICHHBIX B
nporpaMme 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIMil i1 HCCIAEIOBaHUS H3Yy4aeMBbIX
SIBJICHHM W TIPOIIECCOB, AIMITUPUICCKUX U (DyHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe 000pyAOBaHME IJisl YUCHMUECKHUX MPAKTUUECKUX padboT hopMupyeTcs B
BU/JI€ TEMAaTUYECKUX KOMILIEKTOB U 00€CTIeUnBAETCs B pacyETe 0JIHOIO KOMILIEKTa Ha JIBYX
oOyuaronuxcs. TeMaTnyeckue KOMILIEKTHI TA00paTOPHOTO 000PYI0BaHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCTIOJIB30BAHUH aHAJIOTOBBIX U IMUQPOBBIX MPHOOPOB, a
TaK)XK€ KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabOpaToOpuid.

OCHOBHBIMHU TEJIIMH U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opMupoBaHHEe MHTEpECa U CTPEMJICHUS OOYYaIOIIUXCS K HAYYHOMY H3YUYECHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUII O HAy4YHOM METOJAE IMO3HAaHHS M (POpMUpPOBaAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXAIOIUM SIBJIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara H3Y4YEHHS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKU;

e (opMmupoBaHHE YMEHHIl OOBSICHATH SBJICHUS C HCIOJIb30BaHUEM (HUIUUYECKUX
3HAHUW U Hay4YHBIX JJOKAa3aTEIbCTB;

e (dopMupoBaHHME TPEJACTABICHUNA O POl (PU3KMKK IS Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrxeHune 3Tux 1enell o0ecreurnBaeTcs pelieHneM CIEIyIoMMX 3aad B MpoLecce
M3y4deHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TNpPUOOpPETEHUE CHUCTEMBbl 3HAHUKU 00 OOMMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DHU3UKY, SJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

e (opMupoBaHHUE YMEHUN NPUMEHATH TEOPETUYECKUE 3HAHUS MJI1 OOBSICHEHUS
(¢u3nyeckux SBICHUH B TPUPOJEC M Il TPUHATUS TNPAKTAUYECKUX pEIICHUH B
MOBCEIHEBHOM JKU3HM;

e OCBOCHHME CIOCOOOB PEIICHHS Pa3IUYHBIX 3aJlay C SIBHO 3aJlaHHOM (pu3mdeckoit
MOJIEJIbIO, 3a7a4, TOPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3aHNe (PU3NUECKON MOJENH,
aJICKBAaTHOM yCJIOBUSIM 3a/1a4U;

e TOHMMaHUE (PU3NUYECKUX OCHOB M MPUHITUIIOB JICUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEY;

e OBJIQJICHHE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEIACHUS
(U3UYECKUX SKCIIEPUMEHTOB, aHAJIM3a W WHTEpHpeTanuu WHOOpPMAIUHU, OMpeneseHus
JOCTOBEPHOCTH MOJTYYEHHOTO pPe3yJIbTaTa;



e CO3JaHME YCIOBHM [ PpAa3BUTHUSA YMEHUN IPOEKTHO-MCCIIENOBATENBCKOM,
TBOPYECKOU EATENBHOCTH.

Ha u3yuenue ¢usuku (6a30Bblil ypoBeHb) oTBoaUTCA B 11 kimacce — 68 yacoB (2 yaca B
HEJIEIO).

[Tpennaraemelii B mporpamme o (pusuke rnepedyeHb JadOPaTOPHBIX U MPAKTHUECKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeTaeT BHIOOp MPOBEACHUS TaOOPATOPHBIX

paboT U OMBITOB C YYETOM HHIMBUTYaTbHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.
COJAEP/KAHUE OBYYEHUSA

11 KIIACC

Paznen 1. daekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop marHutHOM MHAYKUMHA. [IpHHIMD Cynepno3WIMM MAarHWTHBIX Tosed. JInHum
MarHuTHOW WHAYKUMU. KapTMHa JWMHWUKA MarHUTHOM MHAYKUHWHM MOJIA MOCTOSHHBIX
MAarHUTOB.

MarauTHoe 1noJie MpoBOJHHUKA ¢ TOKOM. KapTHa TMHUN WHIYKIMHA MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOrO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OneIT Opcrena. BzaumoaeicTBre NPOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moayib W HampaBieHUE. JIBH)KEHHE 3apsSyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBreHMe SIIEKTPOMArHUTHOM WHAYKUWH. [IOTOK BEKTOpa MAarHWUTHOW WHIYKIIMH.
DJIEKTPOJIBUXKYILAs CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInK Dapanes.

Buxpesoe anexkTpudeckoe mosie. DIEKTPOABIKYIIAs CHJIa UHAYKIMU B IIPOBOJHUKE,
JBUKYIIEMCS MOCTYNAaTeNbHO B OAHOPOIHOM MAarHUTHOM TI0JI€.

[IpaBuiio Jlenna.

NHyKTUBHOCTD. SIBlIEHHE CAaMOMHIYKIMHU. DIEKTPOIBIKYIIAsl CUJla CAMOUHYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpoWcTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
ANEKTPOMATHUTBI,  JJIEKTPOABUTATENlb,  YCKOPUTEIM  JJIEMEHTapHbIX  YacTHlIl,
MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MMyYKa MarHUTHBIM MOJIEM.

JlvHUM UHAYKITUA MarHUTHOTO TOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.



[evictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON UHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJICKTPOABWKYIIEH CWIBI MHAYKIMM OT CKOPOCTHM H3MEHEHUs
MarHUTHOTO IOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

M3y4yeHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccnenoBanue NeCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHYKIIHH.

Pa3nen 2. Kosie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MexaHWUeckue KoseOaHus. ['apMoHMYeckue
konebanus. Ilepuon, yacrora, ammmtyna u (aza kosedaHuil. [IpyXUHHBII MasTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHHWE TrapMOHMYECKUX KojeOanuil. IIpeBpaienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebatenbupiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOaHUS B HICAIBHOM
KOJIEOATeIbHOM KOHTYpe. AHAJOTUsSl MEX]IYy MEXAHUYECKUMHU U 3IIEKTPOMarHUTHBIMH
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHUST DSHEPrUUM B  HJICAJTBHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxalolux KojeOaHUsIX. BbIHYXJeHHbIE MeEXaHHYECKUe
koseOanus. PezoHanc. BoiHyK€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

[Iepemennslii TOK. CHHYCOMAANBHBIN IEPEMEHHBINA TOK. MOITHOCTB TEPEMEHHOTO TOKA.
AMIITUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMIPSYKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPEOICHUE dIIEKTPUUECKON IHEPTHUU.
DKOJIOTUYECKHE PUCKH IIPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa ucronb3oBaHus
ANIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuyeckue yCTpoHCTBA M NPAKTHYECKOE NPUMEHEHHE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapaMeTpoB  KojieOaTeJbHOHM  cUCTeMbl  (MPYKUHHBIM WK
MaTeMaTUYECKU MasiTHUK).

HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwimorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa M HANpsOKEHUS OT BPEMEHH) JJIA
AJIIEKTPOMATHUTHBIX KOJIEOAHUIA.



Pe3oHaHC pu OCIEe10BATENLHOM COEUHEHUH PE3UCTOPA, KATYIIIKA UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TEpPHOJIa MajbIX KOJeOAHWM rpy3a Ha HUTH OT JJIUHBI
HUTHU U MaccChl rpys3a.

HccnenoBanne IMEpPEMEHHOTO TOKAa B LENH M3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexannueckue  BOJIHBI, yclioBus — pacnpocTpaneHus.  Ilepuon.  CkopocTb
pacripocTpaHeHHs U JTMHA BOJHBI. [lonepeunsie u mpooiapHbie BOMHBL. MHTEepdepenHtus
U udpakiysg MEXaHHUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JTyYEHHUsI 2JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTauus BeKkTopoB E, B, V B anekTpoMarautHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKE€HUE, MpeoMIIeHUE, nossipu3anus, qudpakuus, narepdepenuns. CKopocTb
ANEKTPOMATHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHBIX BOJIH. [I[puMEHEeHNe 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHnueckue ycTpoucTBa U IPAKTUIECKOE IPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTBHI,
yIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEIWIMHE, pajgap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBU-neun.

Jlemoncmpayuu

OOpa3zoBaHue U pacrpoOCTPaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIICHHs] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepenunu u qudpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIOM M YacTOTOM
Kosie0aHui.

HccnenoBaHre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHWE, MNPEJOMIICHHE,
noJisipu3anus, AMPppakuus, UHTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpsMoiMHENHOE PacpOCTPAHEHHUE CBETA B OJHOPOJHOMU
cpene. JIya cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300paxeHuil B MIOCKOM
3epKa’e.



[Ipenomnienne cBeTa. 3aKOHBI TpeENOMICHHS cBeTa. AOCONIOTHBIN IOKa3aTelb
npenomnieHusa. llomHoe BHyTpeHHee otpaxkenue. [IpenenpHbIi  yronm  IMOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LBer.

CobOuparonyie u pacceuBaromme JUH3bL. ToHkas nuH3a. DOKycHOE paccTosHUE U
onTHYECKass cwia TOHKOM JmH3bL. IlocTpoeHne wu300paxeHuil B coOuparomux U
pacceuBaromux JMH3ax. GopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITHUKHU.

BonnoBass ontuka. Mutepdepenunss cBera. KorepeHTHble HCTOYHHUKHU. Y CIIOBUSA
HAOJIIOICHUS] MAaKCUMYMOB M MHUHMMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT JABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. Judpakumonnas pemeérka. YcCIoBHE HaOMIOACHUS TIaBHBIX
MaKCHUMYMOB IIpH Ma/IcHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspr3anus ceera.

TexHrueckue ycTpoucTBa U NMPAKTUYECKOE NMPUMEHEHHE: OYKH, Jyna, (horoamnmnapar,
MIPOCKIMOHHBINA anmnapar, MUKPOCKOM, TEIECKON, BOJIOKOHHAsS ONTHKA, MU(PAKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMOJIMHEWHOE paclpOCTPAHEHHE, OTPAXKEHUE U MpesloMIIeHHE cBera. OnTuyeckue
PUOOPHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mopenu MuKpockora, TeJIecKona.

Habmronenune natepdepeHInm cBera.

HaOmronenue audpakinu ceera.

HaGmronenue nucnepcuu cBera.

[lony4yeHue ciekTpa ¢ MOMOIIBIO IIPU3MBI.

[Tony4yeHue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

W3mepeHne nokasareis NpesioMIIEHNs CTEKIA.

HccnenoBanne CBOMCTB M300paKEHUH B JIMH3AX.

HabOmronenne nucnepcuu cBera.

Pa3nen 3. OcHOBBI crIeNHAIBLHON TEOPUU OTHOCHTEIbHOCTH

['panuLBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHuKU. [locTynaTel crienuanbHON TeOpun
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETA B BaKyyme, HPUHLIMI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHHU M COKPAILICHUE JIJIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOSI.

Pa3znen 4. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. @opmyna [lnanka cBs3u 3Hepruu (GoTOHA C €ro YacTOTOW. DHEprus u
UMITYJIEC (POTOHA.

OtkpeiTie U uccnenoBanue ¢otodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotoapdexra. VYpaBHenue OitHmTerHa 181 (doTodPdexra. «KpacHas rpaHuIay

dhororddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue ycTpoicTBa M MpakTHUYECKOe NMpUMEHeHue: (PoTodrieMeHT, (HOTOoNaTUuK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pezepdopaa o paccestnuto o -uactuil. [LnanerapHas
mozenb aroma. [loctynarel bopa. WM3nydenue u moriomnieHrue (GOTOHOB MPHU MEPEX0JIe
aToMa C OJIHOTO YPOBHS SHEpPruu Ha Apyroil. Buasl cnekTpoB. CHEKTp YPOBHEN SHEPIUU
aTomMa BOJOpOa.

BousiHoBEkIE cBoMicTBa yacTull. Bonasl ne bpoiinsa. KopnyckynsspHO-BOITHOBOW Tyaau3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHUE.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIA aHAJIU3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue mHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOKHOCTh  CTpoeHus  sapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuto cocTaBa pPaauOaKTHBHOTO
u3nydenus. CBoiicTBa anbda-, 0era-, raMMa-u3iydeHus. BiusiHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.



OTkpbiTHE TIpOTOHA U HeWTpoHa. Hykinonnas mozens sipa ['eitzen6epra—lBaneHko.
3apsn sapa. MaccoBoe uncio sijpa. 3otomnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-n3nydenue. 3aKoH
PaAMOAaKTUBHOTO pacnaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHeie cuibl. JledekT macchl spa.

Snepnble peakuuu. [lenenue u cuHTeE3 AI€p.

Anepubiii peaktop. TepMmosimepublii cuHTe3. [IpoOiemMbl M MEPCHEKTUBBI AIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKThI IAEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIOIEHUS M PErHCTPAIMM 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hu3NUeCcKOil KapTUHBI MUpA.

TexHruecKue yCTporucTBa U MPAKTUYECKOE TPUMEHEHUE: T03UMETP, KaMepa BuibcoHna,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPU3NKH

Ortansl pa3BuTHs acTpoHOoMuM. [IpuknagHOE W MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMUH.

Bun 3Bé3nH0ro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAaHETHI, UX BUAUMOE JIBH)KEHUE.

ConHeuHas cucTema.

Cousnne. ConHeuHass akTUBHOCTh. Mctounnk sHepruu CosiHIIA U 3BE31. 3BE3NBI, UX
OCHOBHBIE XAPAaKTEPUCTUKH. J(HarpaMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3bI
IJIABHOW MOCJIEOBATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» JUISl 3BE3]T TJIABHOM
IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE IPEACTaBICHUS O
MPOUCXOXKICHUM U 3BOIOIMK COHIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Mneunsiit [lyte — Hama ["anaktuka. [lonoxenne n nBuxenne ConHua B 1 amakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3zapbl. YEpHBIE ABIPHI B siApax TAIAKTHK.

Bcenennas. Pacumpenue Bcenennoii. 3akon Xa06ma. Paz6eranne ramaktuk. Teopus
bosbmoro B3peiBa. PenukToBoe nsinydeHue.

MaciraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmronenusi HEBOOPYXKEHHBIM TIJIa30M C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUHN AJI ONpeAeNIeHUs] OJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Hab6mtogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEHUE



Ponp ¢u3uku u acTpOHOMUM B DKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMATBLHON U
THYECKON cepax NesATeIbHOCTH YeNIOBEKa, POJib U MECTO (DM3UKUM U aCTPOHOMHHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpa, POJib (PU3UYECKOW Teopuud B (POPMHUPOBAHUH
Npe/CcTaBlIeHud 0 (U3MYECKOW KapTUHE MHUpaA, MECTO (PU3NYECKOM KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca pusuku 0a3oBoro ypoBHs B 11 kjacce ocylIecTBISIETCS C Y4ETOM
coJiepKaTeNIbHBIX MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOIO MMO3HAHMS:
SBJICHHE, HAYy4YHBIN (DAKT, TUIIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH, TEOPHsl, HAOIIOIEHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKUE (PYHKLINUU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX
MPOEKIIMM HAa OCU KOOPAMHAT, CJOKEHUE BEKTOPOB, NPOU3BOIHBIE 3IIEMEHTAPHBIX
(yHKLMIA, TPU3HAKY TTOI00MS TPEYTOJIBbHUKOB, OMPEIeSIEHUE TJIOMAAU TUIOCKUX (uryp u
o0BbEMa Te.

Buonocus: >nekrpuueckue sIBJICHUS B KUBOHM MPHUpOJE, KOJeOaTeabHble BUKEHUS B
KUBOH NIPUPOJIE, ONTUUECKUE SBJICHUS B )KUBOW IPUPOJIE, ACUCTBUE PAIUALINN HA KUBbIE
OpTaHU3MBI.

Xumus: CTPOCHHE AaTOMOB M MOJEKYJ, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX TE,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

I'eoepaghus: MarHuTHBIE NOTIOCA 3EMIIH, 3AJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOI
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonoeus:  AUHWUWA  DJIEKTPONEpPENAd,  TEHEPATOP  MEPEMEHHOIO  TOKa,
ANEKTPOABUTATEIb, HHAYKIIMOHHAS M€Yb, PANap, PAAUONPUEMHHUK, TEIEBU30D, aHTEHHA,
tenedon, CBU-nieub, MpOEKIIMOHHBIN arapaT, BOJIOKOHHAS ONTHKA, COJIHEUHAas: OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUASA

OcBoenue yueOHoro npeaMera «Ou3nka» Ha ypOBHE CpEIHEro o0Iiero oopa3oBaHus
(6a30BBI  YpOBEHb) JOKHO OOECHEYUTh JOCTHKEHUE CICAYIOMIMX JUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOTO nTpeameTa «Dusnkay N0IKHbBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEW IO3ULHEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPHUEHTALMW, MO3UTUBHBIX
BHYTPEHHHUX YOEXIIEHUN, COOTBETCTBYIOIIMX TPAIUITMOHHBIM IIEHHOCTSM POCCHICKOTO



o0IecTBa, pacHIMPEeHUE >KU3HEHHOTO OMbITa W OMbITa JEATEILHOCTH B TMPOIECCE
peanu3alMi OCHOBHBIX HANpaBJIEHUW BOCIUTATENIBHOW AEATEILHOCTH, B TOM YHCIE B
YacTu:

1) rpamaIaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UMIMU OO0ydYalolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUYETOBEYECKUX TYMaHUCTHUECKUX U IEMOKPATUYECKUX
IICHHOCTECH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEpPECAX IPAKJaHCKOro 00IEeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3alluu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAJIBLHBIMA HHCTUTYTaMU B COOTBETCTBUU C HUX
GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOILIEHHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUUCKHUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUECHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIOYAash S3CTETHUKY HAay4YHOTO TBOPYECTBA,
MPUCYLIEro (PU3NYECKOil HAyKeE;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3muyHbiM cdepam mnpodhecCUOHATBHOM NeSATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oymyiien
npodeccuu ¥ peain30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa30BaHMIO B 00JacT (DU3UKHU HA
NPOTSIKECHUN BCEU KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh IKOJIOTMYECKON KYJIbTYpPbl, OCO3HAHUE TI100AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYLIECTBJICHHUE JIEMCTBUM B OKPYXKAIOLIEH CpElle HA OCHOBE 3HAHUS
LEJIEN YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOM HaNmpaBJIE€HHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUM 110 (hU3HUKE;



7) HEHHOCTH HAYYHOT0 MO3HAHHUS:

C()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKOIN HAYKU;

OCO3HAHME LICHHOCTH HAyYHOM JAEATENBHOCTH, TOTOBHOCTh B IIPOLECCE H3YYCHUS
(U3UKH OCYIIECTBIIATh IPOEKTHYIO U UCCIIEOBATEIBCKYIO I€ATEIbHOCTh HHIUBUAYATbHO
U B IpynIe.

METAINIPEIJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Ba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOATENBLHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OMPENEIATh IEJIH ICSITEILHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UUYECKUX
SABJICHUSAX;

paspabaThiBaTh IUUIaH pEIICHHUs] TPoOJeMbl C Y4€TOM aHajdu3a MMEIONIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUThH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKU MOCIEIACTBUN IESITEIBHOCTH;

KOOPJIMHUPOBATh M BBINMOJIHATE PabOTy B YCIOBHUSIX PEATbHOT0, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TIPOOJIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU TIOHITHSIMU U METOJIaMU (PU3UUECKON
HAYKU;

BJIJI€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKON 1 TPOEKTHOU ACSITENIBHOCTH B 00J1aCTH
($U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIHOMY ITOMCKY METOJIOB PEIICHUS
3a/1a4 GU3UUECKOTO COJEPKaHUsI, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMUS,

BJIQJICTh BUJAMHU JICSITEIBHOCTHU IO MOJYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH,
peoOpa30BaHUI0 M MPUMEHEHHIO B PA3NIMYHBIX yUEOHBIX CUTYyaIUsX, B TOM YUCJE MpU
CO3JJaHUM YYEOHBIX IPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CJICJCTBEHHBIC CBA3M M aKTyaJIUM3UpPOBATh 3ajady, BbIJBUTATh
TUIIOTE3Y €€ PEelIeHUs, HAXOAUTh apTyMEHThI JJIsl JOKA3aTeIbCTBA CBOMX YTBEPKICHUIM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBaTh TOJYYCHHBIE B XOJ€ PCIICHUS 3aJaud pPe3yibTaThl, KPUTHYECKU
OIICHUBATh X JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaATEIILHON IESATEIILHOCTH, B
TOM YHCJIC TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



YMETb NEPEHOCUTD 3HAHUSA M0 (PU3MKE B MPAKTUUYECKYIO 00IACTh HKUZHEACATEIILHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PELICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmanmeii:

BJQIeTh HABBIKAMHM TOJy4YeHUS UHGOpMaNUU (PUIUIECKOTO COJACPKaHUS U3
HMCTOYHUKOB Ppa3HbIX THUIOB, CaMOCTOSITENIbHO OCYLIECTBIATh IOWCK, aHau3,
CUCTEMATHU3allMI0 M UHTEpIpeTaluio WHGOPMallMuM pa3iUYHbIX BHJIOB U (QopM
IPEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINH;

UCIIONIb30BaTh CpEeACTBa MHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTUH B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3aIMOHHBIX 33/1a4 ¢ COOII0ICHHEM
TpeOOBaHUII 3PrOHOMHUKH, TEXHHUKH O€30IacHOCTH, TUTUEHBI, pPecypcocOepeKeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COAEpPKAaHWA B pa3IMYHbBIX (opmaTax ¢ y4dETOM
Ha3HauYeHUsT HMHQOpMAUMU W IEJEBOM ayJAMTOPUH, BBHIOMpas ONTUMAIIbHYIO (opmy
MIPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

OCYULIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU AESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTIKA KOH(IUKTHBIX CUTYallull U cMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOK TOUKY 3PEHMS C HCIIOJIB30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACUCTBUHI C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN Ka)KJI0TI'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEJIM COBMECTHOM JIEATEIIbHOCTH, OPraHU30BBIBATH U KOOPAWHHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABIIATH IUIAH IEVCTBUN, PACIIPENENATH POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOr0 YYaCTHUKA KOMaHAbl B OOLIUHI
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

[IpeuIaratb HOBbIE MPOEKTHI, OLICHUBATH UJIEU C ITO3ULUN HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIJISITh MTO3UTHBHOE CTPATErMUYECKOE ITOBEICHHE B PA3JIMYHBIX CHUTYaILUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIISATH MO3HABATEIIBHYIO JEATEILHOCTh B 00s1acTU (PU3UKU U
ACTPOHOMUH, BBISBJISTH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;



CaMOCTOSTEJIBHO COCTABJIATH IUIAH PELICHUsI paCYETHBIX U KAYECTBEHHBIX 3aJ1a4, [JIaH
BBITIOJTHEHHSI MPAKTUYECKON paboOThl ¢ Y4ETOM HUMEIOUIMXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NPEeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pELICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

C0cOOCTBOBAaTh (POPMHUPOBAHUIO M IMPOSBICHUIO JpyIULUU B 00JacTH (PU3HKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJa/IeTh HaBBbIKAMHM IIO3HABATEJIbHON peQIEKCUU KaK OCO3HAHHUsS COBEpIAaEeMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCITI0JIB30BaTh MPUEMBI PEQIIEKCUU JUTsl OLEHKH CUTYallud, BBIOOpA BEPHOTO PELIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPU AHAJIN3E PE3YyJIbTAaTOB ACSITEIBHOCTH;

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IMPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB IE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce 1ocTHkeHUs TMUHOCTHBIX PE3YIbTATOB OCBOCHMSI IIPOTPaMMBI 10 (hr3MKe
JUISL YPOBHS CpeaHero oOmiero ooOpa3oBaHUs y OOyYarolIuXcsi COBEPIICHCTBYETCS
SMOLIMOHAJIbHBIN UHTEIIEKT, IPEANoaralomuii cChoOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpaBJCHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAIBHON C(ephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBaHUs,  BKJIIOYAKOUIETO  CaMOKOHTPOJb,  yMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJECHUE, CIIOCOOHOCTh aAaNTUPOBATHCS K 3MOLMOHAIbHBIM
M3MEHEHUSIM U TIPOSABIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALMH, BKJIIOYAIOUIEH CTPEMIICHHE K JIOCTHXKEHHIO LIEJU U YCIEXY,
ONTHUMM3M, UHULIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKXHOCTEN;

HIMIMATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE IPYTHX,
VUUTHIBATH €r0 MpPU OCYIIECTBICHUM OOIIEHUSA, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTpaMBaTh OTHOULICHHS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.



HPEIMETHBIE PE3YJIBTATHI

K koH1y o0yuenus B 11 kiacce npeIMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPHUPOBATH Ha MMPUMEPaX PoJib U MeCTO GU3UKU B HOPMHUPOBAHNN COBPEMEHHOU
HAy4YHOW KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKM M TEXHOJIOTHH, B
PAKTUYECKON AESATENbHOCTU JIOJIEH, LEJIOCTHOCTh U €IUHCTBO (DU3MYECKON KapTHHBI
MUpA;

VUYUTBHIBATh TPAHUIl NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENCH: TOUYCUHBIN
ANEKTPUUYECKUHN 3apsijl, Tyd CBETA, TOUCUHBIA MCTOYHUK CBETA, AJIEpHAsi MOJAEIb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa MpHY pPelieHn: PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (pU3NYECKHE SIBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN W KBAHTOBOW (M3HWKHU: DJIEKTPUYECKAas MPOBOJUMOCTH, TEILIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHUTHOE [JICUCTBUS TOKa, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAsT MHIYKLMS, JEHCTBUE MarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM U
JBYDKYIIUMCS  3apsifl, AJIEKTPOMATrHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJUHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHius, audpaxius u
MoJIsIpU3alvsl CBETa, JIucrepcus cBera, (porosnexkrpuueckuit spdext (dboTodrddexr),
CBETOBO€ JaBJiCHWE, BO3HUKHOBEHHME JIMHEWYATOrO0 CIEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsA U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

OIKCHIBATH U3YyUEHHBIE CBOMCTBA BEIIECTBA (IJICKTPUUECKUE, MATHUTHBIE, OTITUYECKHUE,
ANEKTPUYECKYI0 TIPOBOJUMOCTh PA3JIMUYHBIX CpEJ) M DICKTPOMArHUTHBIC SIBJICHUS
(mpotiecchl), UCTONB3YsT (U3NYECKUE BEJIUYUHBI DJICKTPUUECKUN 3apsij, Cuja TOKa,
ANIEKTPUUYECKOE HAMPSIKEHUE, DJICKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIUAIOB,
AIEKTPOJIBIKYIIAS CHJIa, paboTa TOKa, MHAYKIIMS MarHUTHOTO TOJIA, cujia AMIiepa, cuja
JlopeHiia, UHAYKTUBHOCTh KATYIIKH, SHEPrUsl 3JEKTPUUECKOTO W MArHUTHOTO MOJIEH,
MepUoJ U 4acToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3apsiji U CUJjla TOKa B IIpoIiecce
rapMOHUYECKHUX DJIEKTPOMArHUTHBIX KOJeOaHUU, (POKYCHOE pacCTOSTHUE U ONTHYECKas
CuJia JIMH3bI, IPU OMUCAHUU MPABWIHLHO TPAKTOBATh (DU3UUYECKUIN CMBICI UCIIOIb3YEeMbIX
BEIIMYMH, UX O0OO3HAYCHHS U €IUHUIILI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UUECKYIO BEIMYKHY C JPYTUMH BEITMYHHAMM;

OMHUCHIBATh M3YYEHHbIE KBAHTOBBIC SIBJICHHS U MPOLIECCHI, UCIOJB3YS (PU3MUECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUs
U UMITYJIbC (DOTOHA, TIEPUOJI TIOTypaciiaga, YHEPTUs CBSI3U aTOMHBIX siiep, TP ONMHUCAHUH
MPaBUJILHO TPAKTOBATh (DU3UUYECKUN CMBICIT UCIIOJIB3YEMbIX BEJTMYMH, UX 0003HAYEHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DU3WYECKYI0 BEIHYHUHY C
JIPYTUMH BEITMYMHAMU, BBIYUCISATH 3HAUEHNE (PU3NUECKON BETUYUHBI;

aHaJTU3UPOBaTh (U3UYECKHUE MPOIIECCHl U SBJICHUS, UCIIONB3YSl (DU3NUECKUE 3aKOHBI U
NpUHUMNBL: 3aKOH OMa, 3aKOHBI MOCJEAO0BATEIBHOTO W MAPAIJIEIBHOTO COCIMHEHUS
MIPOBOJHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLIWH, 3aKOH



NPSIMOJIMHENHOTO  PAacHpOCTPAaHEHUS] CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHbI
MpeIOMIICHUSI CBETa, ypaBHeHHE OiHIUTEHHA st (oTtodddekra, 3aKOH COXpaHEHUs
SHEPTHUH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAaHEHUS ANEKTPUIECKOTO 3apsia, 3aKOH
COXPAaHEHHUsI MacCOBOI0 YMcia, NOCTyJaaTel bopa, 3aKOH paJnOaKkTUBHOIO pacraja, npu
ATOM pa3n4aTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MATEMAaTUUYECKOE BhIPAXKEHUE U
ycioBus (rpaHullbl, 001aCTH) TPUMEHUMOCTH;

OTIPE/IETSATH HAMpaBJIeHUE BEKTOPA HHAYKIIMA MAaTHUTHOTO TOJIS IPOBOAHHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;

CTPOUTH U OIUCHIBaTh U300pakeHUE, CO3aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBITOJIHATh SKCIIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3NUYECKUX SIBICHUM U MPOILECCOB C
UCIIOJIb30BAaHUEM TIPAMBIX W KOCBEHHBIX HM3MEpEHHil: mpu 53ToM (GOpMYyIHUpOBATH
npoliieMy/3ajauy M TUINOTE3y Yy4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOAKEHHOT0 000PYAOBAHUS, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYILECTBIIATh MPSIMbIE M KOCBEHHbIE U3MEPEHUs (DU3MUECKUX BEJIUYMH, MPU 3TOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHHUS U HCTIOIh30BaTh N3BECTHHIC METOIbI OLIEHKU
MTOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh 3aBHUCHUMOCTH (PU3MYECKHX BEJIWYMH C WCIOIB30BAHUEM MPIMBIX
U3MEpPEHUIl: TpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBAaTh pe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (PU3UUECKUX BEJIUYMH B BUJE TaOIMI U rpadHKOB, J€1aTh
BBIBOJIBI 110 PE3y/IbTaTaM MCCIIECIOBAHMS,

coOr01aTh IpaBuia 0€30MacHOr0 TpyJa IpH MPOBEACHUU HMCCIEIOBAHUN B pamMKax
y4eOHOro 3KCHEepUMEHTa, YYEOHO-UCCIIEIOBATEIbCKON U IMPOEKTHON AESITEbHOCTU C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIA0OpaTOPHOro 000pyA0BaHUS;

pemats pacu€THbIE 3aJaud C SBHO 33JaHHON (U3NYECKOM MOJENbI0, HCHOJb3Ys
¢dbusnueckre 3aKOHBI W TIPUHIUIBI, Ha OCHOBE aHaliM3a YCJOBHS 3a/laydl BBIOMPATH
(U3UYECKYI0 MOJEIb, BBIIEIATh (PU3NUECKHE BETUUUHBI U (POPMYJIbl, HEOOXOAUMBIE JIs
e pelieHus, NMPOBOJUTh PacUYE€Thl U OLIEHHWBATH PEATbHOCTh IMOJIYYEHHOIO 3HAYCHUS
(hU3NYECKOM BEITUYMHBI,

peliaTh Ka4eCTBEHHBIC 3a/Ja4H: BHICTPAUBATH JIOTHYECKH HEMPOTUBOPEUMBYIO HIEMOUKY
paccyXAeHUM C ONOPOM Ha U3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCTIONB30BaTh TIPU pEIICHWH Y4YeOHBIX 3aJad COBpEeMEHHbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH U1 TOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMN U MTPEICTaBICHUS yueOHOU
U HaydyHO-TIONMYJSPHOM HH(OpPMALMK, TMOJYYEHHONM U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIN3UPOBATH MOTydyaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JIEHCTBUS MAIllMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;



UCTIOJB30BATh TEOPETUYECKHE 3HAHHUA TO (U3NKE B IMOBCEIHEBHOW JKU3HH JIJIS
oOecnieueHrs 0O€30MACHOCTH TMpU OOpallleHuHd C MNpudbopaMH U TEXHUYECKUMU
YCTPOWCTBAMH, JUII COXPAHEHUS 370POBbS U COONIONEHUS HOPM OIKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXXAFOIIEH cpeie;

paboTaTh B TPYIMIE C BBIMOJHEHUEM PA3IWYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH
paboTy IrpyMITb, PAIIMOHAIFHO PAaCIPECIIsTh OOS3aHHOCTH U IIAHUPOBATH JIEATEIILHOCTh
B HECTaH/JAPTHBIX CUTYaIlUsX, aJICKBATHO OIEHUBATHh BKIAQJ KaXIOTO U3 YYaCTHUKOB
TPYIIBI B PEIICHUE PACCMAaTPUBACMOH MTPOOIICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 9 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

1.

4.

5.

®wusuka 10 kmacc: 6a30BbIil YPOBEHb: MPO(GUIBHBIN YPOBEHB: YUCOHHK IS
yUaImXxcs

ob1eoOpazoBarenbHbIX yupexaenuii / A.B. I'paues, B.A. [loroxes, A.M.
Caneuxkuii u

np. M.: Benrana - I'pad, 2014.

®wusuka 11 kmacc: 6a30BbIi ypOBEHb: MPODUILHBINA YPOBEHB: YUCOHHK IS
yUaImxcs

obmeobpasoBarenbHbIX yupexaeHuii / A.B. I'paues, B.A. [loroxes, A.M.
Canenxnii n

np. M.: Benrana - I'pad, 2014.

®usuka. [Iporpammer: 7-9 kinaccsl. 10-11 kmaccel. / coct. I'paueB A.B.,

IToroxes B.A.,
CenuepctoB A.B. - M.: Bentana - I'pad, 2013.)

CrenanoBa I'.H. Coopauk 3agau 1o ¢usmke aisg 10-11 kmaccoB: mocodue
IUIs1 001Ie00pa3oBaTeIbHBIX YupexkaeHuii. - M.: IIpoceemenne, 2012.

A.E. Mapon, E.A. Mapon. ®u3uka 10, 11 knaccel. 3aganus ajs IPOBEPKU

¥ CaMOKOHTpOJIA 1o ¢u3uke. - M.: JIpoda,2013.

Dnexmponnbvle pecypcol

https://phys-ege.sdamagia.ru/

https://fipi.ru/ege/demoversii-specifikacii-kodifikatory

https://yandex.ru/tutor/subject/tag/problems/?ege number id=46&tag id=19

http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

http://festival.1september.ru/articles/ - pectruBans nemarornyecKux
unen «OTKPBITBIN YPOK»
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