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[Iporpamma no Qusuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUM U TPEOOBAHUI K pe3yibTaTamMm
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON MporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMIMU MpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpamMMbl N0 (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa oOydaromuxcsa 11 kiacca npu o0yuyeHun
ux (usuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
nonxojaa. IIporpamma no ¢usnke coorseTctByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pPe3yJibTaTaM
oOy4deHHUsl, a TaKXKe YUUTHIBAET HEOOXOJIMMOCTh pealn3alii MEKIIPEAMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAyYHBIMM Y4e€OHbIMU NpenMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC 11€JIM U3Y4YeHUS (PU3UKHU HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus, IUIAHUPYEMbIE  pe3yibTaThl OCBOCHHMS  Kypca  (DU3UKHU:
JUYHOCTHBIC, METANIPEAMETHBIC, TIPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3YIbTaThl OCBOCHMS Kypca (U3UKH Ha 0A30BOM YpOBHE,

B TOM YHCJI€ MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cofiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBINH BKJaJ B
cucreMy 3HaHUM 00 okpyxkaromeM wmupe. IlkonmpHBI Kypc Qu3nKd —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SIBJICHHIA,
M3ydaeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpUMEHEHUE (PU3UYECKUX 3HAHWM OIpeaesnseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH,
TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaT€PUAJIOB C 3aJaHHBIMU
cBoiicTBaMU u JApyrux. W3yuenue (U3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TPUMEHITh HAy4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBY kypca ¢Gu3MKK 11 YpOBHS CpeHEro oOImiero oopa3oBaHUS
MIOJIOKEH PsIi HMJEH, KOTOpbIE MOXHO paccMaTpyuBaTh Kak MPHUHILMIBL €0
MIOCTPOEHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3/iesioB (PU3MKH, BKIHOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3MKU
o0beUHEH BOKpYr ¢u3nueckux Teopuidl. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzarus mpeanoiaraeT HUCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHaNa (PU3NUECKON HAYKU, OCMBICICHUE CBS3H PA3BUTHS
¢u3uku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes npuknaownoii uanpasnrennocmu. Kypc ¢Gusuku mpeamnoiaraet
3HAKOMCTBO C IMIMUPOKUM KPYIOM TEXHMYECKUX U  TEXHOJOTHYECKHX
NPWIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEIACTBOM BBEICHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM Npo0sieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYKIeHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJOTHYECKOM
0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHus SBISIOTCA QU3nYecKkue Teopuu (GopMUpOBAHUE TIPEACTABICHUM O
CTPYKTYpe TOCTpOeHUs (PU3ndecKoil Teopun, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIOUIIOB B COBPEMEHHBIX NPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
OPUMEHUMOCTA TEOPUM, [JIsl ONUCAHUA ECTECTBEHHO-HAYUYHBIX SIBJICHUU H
IIPOIIECCOB).

CHUCTeMHO-/IeSITEIbBHOCTHRIM  TOAX0M B Kypce (DU3UKH peaTu3yeTcs
IIpEeXAEC BCEro 3a CUYET OPraHu3alMu JKCIIEPUMEHTAIBHOM ACATEIBHOCTU
oOyuatoumuxcs. Jns 6a30Boro ypoBHS Kypca (U3MKH — 3TO HCIOJB30BaHUE
cUCTeMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpaTOPHBIX
paboT, KOTOphle B mporpamme 10 (u3MKke OOBESIWHECHBI B OOMIUN CIMCOK
YUEHHYECKUX MpPaKTUUEeCKUX paboT. BeineneHne B yKa3aHHOM IE€peyHe
71a00paTOpHBIX pabOT, MPOBOIUMBIX AJISi KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU  00pa30BaTEIbHOrO Ipollecca MCXOAsd U3  OCOOEHHOCTEH
IUIAHUPOBAaHMUSA U OCHalleHus kabuHera ¢usuku. llpu 3ToM obecneunBaeTcs
OBJIaJIcHUE OOYy4YaIIIUMHCSI YMEHUSMH NIPOBOAUTh KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBAHMSI 3aBUCUMOCTEN (PU3MUECKUX BETUYMH U MOCTAaHOBKY OIBITOB I10
IIPOBEPKE MPEITIOKEHHBIX TUIIOTES.



Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 17151 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3alaHHOM  (PU3UYECKOW MOJENbI0, [O3BOJIAIOIIME TPUMEHATh HU3yYECHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszieia Kypca, TaKk U UHTETPHUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/Jad TMPHUOPUTETOM
ABISAIOTCS 3a/laHus Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
MIPOIIECCOB B OKPYXKAIOIIEH *KU3HU, TpeOytonue BbiOOpa GU3NYECKOU MOACIH
IUTS CUTYaIluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuun ¢ tpedoBanusimu PI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 y4eOHOro mporecca 0a3oBbId ypOBEHb Kypca
¢u3MKH Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUS JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJKHO OBITh HEOOXOAUMOE JTabopaTopHOE OO0OpYIOBAaHUE MJIS BBINOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPaKTHYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pYTI0BAaHHE.
JleMOHCTpallmoHHOe 000pYyJ0BaHHE (POPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHHHUMAIBHOM JTOCTATOYHOCTH W O0OECIEeYMBAET TOCTAHOBKY
NEPEUNCICHHBIX B MporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUNA MJis
UCCJICIOBAaHUS M3y4YaeMbIX SBICHUA W TMPOILIECCOB, HMIUPUUECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe 00OpynOBaHHUE [JIsl YYEHUUYECKHUX MPAKTHUYECKUX padoT
dbopmMupyeTcst B BUJie TEMAaTHYECKUX KOMIUIEKTOB U 00€CTieunBaeTcs B pacuére
OJIHOTO KOMIUIEKTAa Ha JABYX OOydYaloIMXCsA. TeMaTHdecKhue KOMIUICKTHI
71a00paTOPHOTO O00OPYAO0BAaHUS JOJDKHBI OBITH IMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U IU(GPOBBIX TPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOpuil.
OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:
e popMupoOBaHHE HHTEpeca W CTPEMJICHHS OOYUYaIOMMXCA K HAYYHOMY
U3YyYEHUIO MPHUPOJIbI, PA3BUTHE WX HMHTEJUIEKTYAJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE MPECTABICHUI O HAYYHOM METO/I€ MTO3HAHUS U (POPMHUpPOBaHHE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

e hopMHpOBaHME HAYYHOIO MHPOBO33PEHMSI KaK pe3yibTaTa H3y4YCHHS
OCHOB CTPOCHHMSI MaT€pHH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKH;

e hopMHupOBaHME YMEHUH OOBSICHATH SBICHUS C HUCIHOJIb30BAaHUEM
(Gu3nYecKnX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;



e popMuUpOBaHHME TPEACTABICHUNA O PO (U3MKU JJISl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejieil 00ecieunBaeTC s PEIIEHUEM CIIEAYIOINX 3a/1a4 B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

e IPUOOPETEHUE  CHUCTEMBl  3HaHMH 00  0o0mMX  (PU3UYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKJIOYAs  MEXaHHKY,
MOJIEKYJISIpHYIO (PU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e popMUpOBaHME YMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHUSA IS
OOBsSCHCHHUS (PU3NYSCKUX SBJICHUUW B TPUPOAC U I TPUHATHS
NIPAKTHYCCKUX PEIICHUH B TOBCEIHEBHOMN KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHUs pa3iU4HbIX 3a7a4 C $BHO 3aJaHHOU
¢uznuecko MoJeNblo, 3a4ad, MOJAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3ganue GuU3NUecKord MOJCIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PU3UYCCKUX OCHOB W TPHUHIIUIIOB JCHCTBHS TCXHUUYCCKHX
YCTPOMCTB M  TEXHOJOTMYECKUX IMPOILIECCOB, WX BIUAHMUS Ha
OKPYXAIOIIYIO CPeNy;

e OBJIQJICHHE METOJaMHU CaMOCTOSATEIHHOTO IJIAHUPOBAHUS U TPOBEICHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHpopmaiuu,
OTIpeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/ITaHME YCIIOBUM JIJISl PA3BUTHUSI YMEHUHN MPOEKTHO-UCCIIE0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 xiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipenmaraemeiii B mporpamMme 1o ¢GU3UKE TEPEUYCHb JTAOOPATOPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBHIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznea 4. JaekrpoauHaMuKka

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAs UHOYKUUA

[TocTtosiHHbIE MarHuTHL. B3auMOJENCTBHE MOCTOSHHBIX MAarHUTOB.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMHU. [IpuHOMII Cynepro3uuuu
MAarHUTHBIX MoJjel. JIMHuM MarHuTHOW MHAYKUMU. KapTuHa TMHUIM MarHUTHOW
WHJIYKIMH TOJI MOCTOSTHHBIX MAarHUTOB.

MarauTHoe 1oJ€ MNPOBOJHMKA € TOkoM. KapTuHa IHMHUNH WHAYKUUAH
MAarHMTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBLIEBOTO
NpPOBOJAHMKA, KaTymikd ¢ TokoM. OmnweiT Opcrena. BsaumopelictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoOIyndb W HampaBiieHue. JIBUXKEHHE 3apsiKEHHOU
YaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mosie. PaGota cubl JlopeHiia.

SlBneHne H3NEKTPOMAarHUTHOW WHAYKUHMH. [IOTOK BekTOpa MAarHUTHOM
UHIAYKOAW. OJIEKTPOIABIXKYIIAA CUJIa HMHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuu Gapanes.

BuxpeBoe snekTpudeckoe mosie. DIEKTPOIBIXKYIIAs CWIa MHAYKUHUHA B
IIPOBOJHUKE, IBUXKYILIEMCS IOCTYNIATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTE. fIBI€HME CAMOMHIAYKLUHMHU. OJIEKTPOABUKYINAS CuUiIa
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJII KATYIIKHA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHECHHUE: MOCTOSHHBIC
MArHuThl, JIEKTPOMATHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIHM 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TOJISL.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JelictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.



ITpasuno Jlenua.

3aBUCHMOCTh  JJEKTPOABIKYIIEHM CWJIBI HMHAYKIUUA OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

NccnenoBanne neiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnas cuctema. CBoOoAHBIE MEXaHUYECKHE KOJeOaHMUS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, aMrnTyaa u ¢asza KoaeOaHHil.
IIpyXuHHBIN MAasiTHUK. Marematnueckuii MAasITHUK. YpaBHeHue
rapMOHMYECKUX Kosebanui. IlpeBpareHue HSHEPruM TpPU TAPMOHUUYECKUX
KOJIeOaHUSX.

Konebarensubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCaIbHOM KOJIe0AaTeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYECKUMH U
ANEKTpOMarHuTHeIMU KosiebanusiMu. ®opmyna TomcoHa. 3akoH coXpaHeHHUA
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxaroumx  KojeOaHusX.  BwIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BbIHyXJI€HHBIE 3JIEKTPOMArHUTHbBIE
KosieOaHums.

Ilepemennsiii Tok. CHHYycOMJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [Tpon3BoicTBO, nepeaada U noTpebieHne
ANEKTPUYECKOW DHEPruu. OKOJIOTUYECKHME PHUCKHM TIPU  IPOU3BOJICTBE
aneKkTposHeprun. KynbTypa HCHONB30BaHUs JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: IICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHHUU JJIEKTpOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojeOaTeNbHON CHCTEMBbI (MIPYKUHHBIM WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHu.

UccnenoBanue CBOMCTB BHIHYKEHHbBIX KOJICOAHUN.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA W HANPSHKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomel

HccnenoBanne 3aBUCMMOCTH MEPHOJA MalblX KOJeOaHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHnne mNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 60IHbL

MexaHnueckue BOJHBI, ycinoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpoCcTpaHeHusi M JJuHA BOJIHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS H3IYyYEHHS] DSIEKTPOMAarHUTHBIX
BOJIH. B3anmuas opueHranus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiiCTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLHs,
mudpakuus, uarepdepeius. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoMCTBa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YIbTPa3ByKOBAsl AUArHOCTUKA B TEXHUKE M MEOULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpaskeHus ¥ MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH U
4acTOTOU KoJieOaHMIA.

HccnenoBaHnne  CBOMCTB — AJIEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHE,
IIpeJIoOMJIEHUE, MOIspU3anus, Auppakuus, UHTEpPEPEHIIHS.

Tema 3. Onmuka



I'eomerpuueckas onrtuka. I[IpamMonuHelrHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbIi HCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHusi ceera. [locTpoeHune n3zoOpaxeHuin
B IUTOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3akoHBI TPEJIOMIJICHUS CBeTa. AOCONIOTHBIN
rokasaresns npesoMiieHus. Ilonnoe BHyTpeHHee orpaxenue. [IpenensHbiin yrou
ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceera. L{ger.

CobOuparome M pacceuBarolue JuH3bl. ToHkas nuH3a. DOKycHOE
pacCcTOsIHME U ONTHUYECKasl cuiia TOHKOW JuH3bI. [locTpoenne mu3zoOpaxkeHuil B
coOMparoMx U pacceuBaloImUX JuH3aXx. DopMyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMyMOB M MHUHHUMYMOB B HWHTEP()EpPECHIIMOHHOM
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakmus cBera. QudpaxkinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB T@pUM TAJE€HUH MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHE: OYKH, JyMa,
¢doToanmapar, TPOEKIIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMoMHEWHOE pacnpOCTpaHEHUE, OTPAKEHUE U TMPETOMIIEHUE CBETA.
OnTudeckue mpulOopsHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mopnenn MEKpOCKOIa, TEJIECKOIIA.

Hab6monenne natepdepeHimm ceera.

Hab6monenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tomydyenue ciexkTpa ¢ MOMOIIBIO AUGPAKITUOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns NpegoMICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



HaGmronenue nucnepcuu ceera.

Paszgen 6. OcHOBBI cIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnubl OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. llocryiarsl
CIIELIUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOXYJS CKOPOCTHU
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh  OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHH U
COKpAlLlCHUE JJIMHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHILIBI.

CBsA3p Macchl C DHEPrued M UMIIYJIBCOM PEIATUBUCTCKOW YaCTHUILIBIL.
DHEpPrus MoKosl.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®oronsl. Popmyna Ilnanka cBsizu SHepruv (POTOHA C €ro YacTOTOM.
DHeprust ¥ UMIYJIbC GOTOHA.
OtkpeiTie U uccienosanue Goroddpdexra. Onbitel A. I'. Cronerosa.

3akonbl pororddekra. YpaBHenue DuHmTeHa misa dhorodddexra. «KpacHas
rpa"uia» ¢potodaddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpONCTBa M TNMPAKTUUECKOE MPUMEHEHHUE: (POTORIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pe3epdopa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenb aroma. lloctymatel bopa. M3nydenue u morsiomeHue
(GOTOHOB TIpH TEpeX0/ie aToMa C OJHOTO YPOBHSI DHEPruUM Ha Apyrou. Bumbl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBeie cBoiicTBa wactun. Bomnel ae bpois. KopnyckynsapHo-
BOJIHOBOU TyaJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnyeckne yCTpPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPalbHbIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTH CTpoeHUs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  omnpeneneHurd  cocTaBa
paguoakTuBHOTO wu3NydeHus. CBoiicTBa anb(da-, Oera-, ramMma-u3JIydeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPpOTOHA W HelTpoHa. HykinoHnHast monens sapa [eiizenoepra—
NBanenko. 3apsa aapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacman. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIydyeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccol sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peakrop. TepmosiaepHsiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU IEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOJICUCTBUSA. EIWHCTBO (hM3WYECKONW KapTHUHBI
MUpa.

TexHuduecknue yCTpOHCTBA W MPAKTUUYECKOE MPUMEHEHUE: JI03UMETD,
KaMmepa BuibcoHa, siiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH
Otanbel pa3BUTUS acTpoHOMuH. [IpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.
Bup 3Bé3nHoro Heba. Co3Be3nusi, ipKUE 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.
CoitHeyHas cucTeMa.



Connue. Conneuynas aktuBHOCTb. Mctounuk sHepruu CosHIA U 3BE3N.
3BE311BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMma «CIEKTPaJIbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEHHEE CTpOEHHUE
3BE31. COBPEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BoMoIMu CoJHIa
Y 3BE3/1. DTaImbl KU3HU 3BE3].

Mnineunsiii [yt — Hama [Manaktuka. [lonoxenue u aBuxenue CoaHua B
lamaktuke. Tumnsl ranaktuk. PaguoramakTuku u kBazapbl. UEpHBIE OBIPHI B
AIpax TaJIaKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa0O0sa. PaszOeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUW [JIs1  ONpeeieHUs] TOJIOKEHHUS] HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro Moymapus u
SIPKUE 3BE3NBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponp ¢usuku U acTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHMYECKOM,
COLIMAJILHOM M 3THUYECKON cdepax IesTeIbHOCTH YelIOBEeKa, POJib U MECTO
bU3MKM W acCTPOHOMHUM B COBPEMCHHOM HAydyHOHW KapTHHE MHpa, pPOJIb
bu3uveckor Teopur B POPMHUPOBAHUH TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMaTHUKH,
OWoNOTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnule nonsimus, CBSI3aHHbIE ¢ U3YYEHUEM METOJOB HAYYHOIO
MO3HAHWSA: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKass BEIINYWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBl YPABHEHHM, TPUTOHOMETPUYECKHE
byHKITUN: CHUHYC, KOCHHYC, TaHTeHC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U UX MTPOCKIIMU HA OCU KOOPJMHAT,
CJIO’)KEHHE BEKTOpPOB, MPOU3BOAHBIC 3JJIEMEHTAPHBIX (QYHKLIHM, NTPU3HAKU



Mo00usl TPEYroJIbHUKOB, ONpPENEJEeHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
Tell.

Buonoeus: snexTpuueckue SIBIEHMSI B KMBOW NPUPOAE, KOeOaTEIIbHbIE
IBWKEHHS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MNPHUPOJE,
NENUCTBHE PAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHUsA KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTochbEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUII.

Texnonoeua: JWHHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, UHAYKIMOHHASA I€Yb, pajgap, PaAUONpPUEMHHK, TEIEBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, MpOoEKIMOHHBIN anmnapar, BOJIOKOHHAs OITHKA,
CoJiHeuYHas Oarapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebHoro mpeamera «®Dusmka» Ha ypOBHE CpEIHEro OOIIero
oOpazoBanusi (0a30BbIi  ypOBEHb) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)xaThb  TOTOBHOCTH W CIIOCOOHOCTh  OOYyYaroImIuXcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOMW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESITEILHOCTH B MPOLECCE
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh  TPAXIAHCKOM  TO3UIMHM  OOYydYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETIOBEYECKMX TYMAaHUCTHYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIErO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas OJCTETUKY HAay4HOTO
TBOPUYECTBA, MPUCYLIEro (PU3UUECKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3lInyHbIM cepam npodhecCuOHATbHON NEeATeTbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTH COOCTBEHHBIE KU3HEHHbBIE
IUIaHbI,

TFOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpPa30BAHHIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphl, OCO3HaHHE TI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJIOTMYECKOW HAMNpPaBIEHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTH HAay4HOH AESATENBHOCTH, N'OTOBHOCTH B IIpoLEecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
NEeATENBHOCTh NHAMBUYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMCTBUA:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENIENIATh eI JIEATCIILHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIN3a UMCIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥ BBINONHATH pPabOTy B YCIOBHUSX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMHM  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NESATENBPHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJAMH JCATCIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh M (POpPMYITUpPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIHHON
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICSITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, MPEIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YeHUS WHPOpMANUU (PU3NIECKOTO COACpKaHUS
M3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHHUA B pazIMyHBIX (opmaTax c
yu4€TOM Ha3HayeHuss MHPOpPMALMM W LEJIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallMid M CMAr4aTrh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HKCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BOBMOYKHOCTEH KaXkJIOTO YiIeHA KOJUICKTHBA,

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poiii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATErMUECKOe MOBEACHUE B PA3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryjisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacth (UMK W ACTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh W
dbopMyIHpOBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO COCTAaBJISATh TUTAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW pPadOThl ¢ y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



paclMpATh  paMKM  y4yeOHOro TNpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(u3MKK, TOCTOSHHO TMOBBINIATH CBOW 00pa30BaTENbHBIA M KYJIbTYPHbBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM [I03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI WM apryMEHTBHl JPYIMX I[PH aHaJIu3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 10CcTHREHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IIPOTPaMMBbI
no ¢usuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

AMOIIMOHATFHOE COCTOSIHME, BUJIETh HANpPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K TOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YUYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBIE PE3YJIbTATbBI

K konny obyuenus B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHUI:

J€MOHCTPHUPOBATh Ha MPHUMEpPaX poiib U MECTO (HU3HKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHHKHU U
TEXHOJIOTHM, B MPAKTHYECKOHN JEITEIbHOCTH JIOJCH, IETOCTHOCTh U €UHCTBO
Gu3ndyecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TPUMEHEHHUS W3YYCHHBIX (DHU3MUECKUX MOJCIICH:
TOYCYHBIN JJIEKTPUYECKUIN 3apsj, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETA,
sliepHasl MOJEJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO siipa TMpHU PEIICHUH
duznueckux 3anay;

pacno3HaBaTh (uU3MUECKHE SIBIEHUSA (TMPOIECCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKH M KBAaHTOBOW (DU3MKHU: BIEKTpUYecKas
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE ACHCTBUS TOKA,
B3aMMOJICHCTBUE  MAarHUTOB, JJIEKTPOMArHUTHAsT  WUHIYKIUSA, JEUCTBHE
MarHUTHOTO TIOJIA HA TMPOBOAHHUK C TOKOM H JBIDKYIIMMCS —3apsi,
ANEKTPOMArHUTHbIE KOJEOAHHWS W BOJHBI, MPSMOJMHEHMHOE PACIPOCTPaHEHUE
CBETa, OTpaKEHHUE, MpejoMiieHrne, HHTepdepeHIus, Tudpakius U moaspu3anus
CBeTa, Iucrepcus cBeta, hoTodnekTpuueckuid 3pdext (potorddexr), cBeToBOEC
JaBJICHWE, BO3HMKHOBEHUE JIMHEHYaTOro CHeKTpa aToMa BOJOpOJa,
€CTECTBEHHAs! U HICKYCCTBEHHAs! PaIHOAKTUBHOCTB;

OTKCHIBaTh U3yUYEHHBIE CBOMCTBA BELIECTBA (IIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE,  DIIEKTPUUECKYI0  TPOBOJUMOCTb  pPa3IWYHBIX  Cpel) U
AIIEKTPOMATrHUTHBIE SIBICHUS (IIPOLIECCHI), HCTONb3ysd (PU3MUECKHE BEITMYHUHBI:
AIIEKTPUYECKHM 3apsiji, CUjla TOKa, SJEKTPUUECKOE HAMPSIKEHHUE, JIEKTPUUECKOE
COINPOTUBJICHHE, Pa3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIIAs cuja, padboTa
TOKa, MHIYKIUS MarHUTHOrO Tojs, cuia Awmmepa, cuna Jlopenma,
MHAYKTUBHOCTh KATYIIKH, JHEPrHsl 3JIEKTPUUYECKOrO0 W MAarHUTHOTO TOJIEH,
NEPUOJ M YacToTa KojeOaHui B KoueOaTeIbHOM KOHTYpE, 3apsj U CUjia TOKa B
npolecce TapMOHMYECKUX  DIEKTPOMAarHUTHBIX — KosuebaHWil, (oKycHoe



pacCTOSIHUE U ONTUYECKasl CUJjIa JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICT HMCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYCHUS U €IIUHUIIBI,
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIUYHUHY C
JIPYTUMU BEJIMUUHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBICHUS U TMPOIECCHI, HUCMIOIB3YS
bu3HYecKUe BEIUYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrusi M UMMYJbC (HOTOHA, MEPHUOJ MoJypacnana, dHEprus
CBSI3W aTOMHBIX SJiep, NPH OMHCAHWU MPABWIHHO TPAKTOBATh (PU3MUECKUIN
CMBICJI HCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAYCHUSI M EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIUE JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU
BEJTMYMHAMH, BBIUUCIIATH 3HaUCHUE (PU3NUECKON BEITUYUHBI;

aHAJTU3UPOBaTh  (PU3MUECKHME TPOIECCHl U SBJICHHS, HCIOJb3Ys
dbu3uUecKue 3aK0HBI M MPUHIUIBI: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U
napasjieIbHOIO0 COCAWHEHMS] MPOBOJHMUKOB, 3akoH Jkoymns—JleHua, 3akoH
ANIEKTPOMArHUTHONM MHAYKIIMH, 3aKOH NPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHBI OTPAXEHMsI CBETA, 3aKOHBI TPEJIIOMJICHUS CBETa, ypaBHEHUE
OiinmreiHa 11 Gorodddexra, 3aKOH COXpaHEHUST SHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAHCHMS DJICKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUS
MacCOBOTO UMCIIa, MOCTynaThl bopa, 3aK0H palMOaKTUBHOIO pacmajia, Ipu 3TOM
pasnmuyuath  CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BbIpXKEHHUE U YCJIOBHS (TpaHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

ONpeAeysiTh HaNpaBJICHUE BEKTOpa MHAYKIMU MArHUTHOTO  TOJIS
MPOBOJHKKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTHh U ONHUCHIBATh M300paKEHHE, CO3/JaBAEMOE IIJIOCKUM 3E€pPKajioM,
TOHKOM JTUH30M;

BBITIOJIHSIT AKCIEPUMEHTHI IO HMCCICIOBAHUIO (U3UYCCKUX SIBJICHUU H
MPOLIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUN: MPHU HTOM
dbopmynupoBaTh mpobieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYIOBaHMS, TMPOBOIAUTH OMBIT U
dbopMynHpoOBaTH BHIBOJBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (HU3MYECKUX BEIIUYMH,
Py OTOM BHIOMPATh ONTHUMAIBHBIA CHOCOO WM3MEpPEHUS M HCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DH3WYECKUX BEIUYMH C HCIOIH30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
PE3yNbTATHl TOTYYEHHON 3aBUCHUMOCTH (DM3MYECKUX BETUYWH B BUJE TAOJIHIl U
rpauKoOB, JIeJIaTh BHIBOJIBI IO pPe3yJibTaTaM UCCIICIOBAHMUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKax y4eOHOT0 3KCIEepUMEHTa, y4eOHO-HCCIEe0BATEILCKON U MPOCKTHON
ACSITENPHOCTH  C  HCIOJB30BAHHEM  U3MEPHUTENbHBIX  YCTPOWCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCTIONB3Ys (U3MYECKUE 3aKOHBI W MPHUHIMUIBI, HA OCHOBE aHalW3a yCIOBHS
3aJa4d BHIOMpATh (DU3MUECKYI0 MOJEINb, BBIACTATh (U3NUECKUE BEIMYHUHBI U
dopmynbl, HEOOXOAUMBIE IS €€ PEIICHHS, POBOIUTH PACUYETHI U OICHUBATH
pealbHOCTh MOJIYYEHHOTO 3HAUYCHUS (PU3MUECKON BEIIMIMHBI;

pemaTth KauyeCTBCHHBIE 3a]1a4Hn: BBICTPANBATh JOTUYECKH
HETPOTUBOPEUUBYIO IIETIOUKY PACCYKICHHI C OMOpPOW Ha M3y4eHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHHUS,

UCTIOB30BaTh  MPU  pEIICHHMH  yY4eOHBIX  3aJad  COBpPEMEHHBIC
WHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOWCKa, CTPYKTYpPHPOBaHUS,
UHTEpPIpETAllMd W  TPEJCTaBICHHUS Yy4eOHOH ©  HAYIHO-TIOMYJISPHON
UHPOpPMAINK, TOXYYCHHOH W3 Ppa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJTyYaeMyI0 HHPOPMAIHIO;

OOBSCHATh TPHUHIMIIBI JCHUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0  MCIOJB30BaHHS B
MOBCETHEBHOM JKU3HH;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
I obecrieueHus 0€30MAacHOCTH  IMPU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHUSI 3I0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIEe Cpee;

paboTaTe B TpYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIbI, PAlMOHAIBHO paCHpenesaTh OOS3aHHOCTH U
IUTAHUPOBATh  JIEATEHHOCTh B  HECTAaHAAPTHBIX CHUTYyalluaX, aJeKBaTHO
OIICHMBATh BKJAJ KaXJOr0O W3 YYaCTHUKOB TPYNIBl B  PEIICHUE
paccMaTpruBaeMoi MPOOIEMBI.



11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM nudpoBbIie
Ne i/ pasi Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. 10 3
23 Onritia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI cieManbHON TEOPUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
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bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHO®C SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 Et?[i?/l;lr?wfgszg r(3/1§f41097c
Hroro no pazneny 7
Paznen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Etil[in;lr?:g;gﬁﬁ £41c07¢
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoka Bcero Kontpoaenpie | - Ipakririeckue fl[:;:eﬂlrlﬂ :)I;I[:bal;?)ln;:fenbnme
padoThI padoThbI pecypest
[TocTostHHBIC MAarHUTHI U UX

1 B3auMo/ieiicTBrUe. MarauTHoe 1oJie. 1 bubmmoreka [IOK
BekTtop MarHUTHON MHIYKIWH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKUIHH
MarauTHO€ 1oJie MPOBOIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopras pabora «M3ydeHue

3 MaFHETHOf")O noiﬂ KaTyIHKI/Iy: 1 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOkOM. Cuia Ammepa.

4 JlaGopaTopHas pabota 1 1 bubnuorexa [JOK
«UccaenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy
TOKOM)

JlelicTBE MAarHUTHOTO ITIOJIST HA

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna



https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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Bxoanas qmuarsoctuka Ne 1

DNeKTpOMarHuTHasE UHYKITHSI.
IToTok BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uHAyKIun. 3aKoH
3IEKTPOMArHUTHON MHIYKIIHUH
®dapanes

JlaGoparopnas pabota
«HccnenoBanue sBICHUS
3J'I€KTpOMaFHI/ITHOI\/'I HUHAYKOWUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camouuaykuu. IJC
CaMOMHAYKIIMU. DHEPrus
MAarHUTHOTO TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U X
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
AJIEKTPOIBUTaTENb, YCKOPUTEIN
AJIEMEHTAPHbBIX YaCTHII,
MHIYKIIMOHHAS MeYb

10

O6o06maromuit ypok «MaruutHoe
mmoJjie. DIeKTPOMarHuTHAS
WHTYKITHSI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas paboTa o Teme
«Mar»aurtHoe noiJe.
DneKTpoOMarHuTHask UHIYKIIHS)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBO6OI[HI>IC MCXaHHUYCCKUC

bu6mmoreka [JOK



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

Kosebanus. I'apMoHHUYECKHe
KosiebaHus. YpaBHEHHE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue s3nepruu

https://m.edsoo.ru/ffOcaf06

13

Jlaboparopras pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIW KOHTYP.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHAJIOTHS MEKTy MEXaHUICCKUMHU
Y DJIEKTPOMarHUTHBIMA
KOJIeOaHUIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH
COXPaHEHHUS SHEPTUU B UJICATHBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBienue o 3aTyxXarmmx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. BeiHyx/1eHHBIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHyconanbHbIU IEPEMEHHBIA
TOK. MOIITHOCTH IIEPEMEHHOIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIUIUTYTHOE U
JCUCTBYIOLIEE 3HAUCHUE CUJIBI TOKA
1 HaIpsDKEHUs

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
ANEKTPUYECKOMN SJHEPTUn

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA MEPEMEHHOTO
TOKa, JIMHUH 3JIEeKTporepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TTPU
IIPOU3BOJICTBE JEKTPOIHEPTHH.
KynpTypa ncnosib3oBaHus
JIEKTPOIHEPTUU B IOBCEIHEBHOW
KU3HU

21

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHHS U
JuinHa BouiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ poMKoCTh
3ByKa. BeicoTta Tona. TemOp 3Byka

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMAarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [IIkana
3JEKTPOMArHUTHBIX BOJIH

bubmuoreka [{OK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paguoCBA3H U
TeaeBuaeHusA. Pa3Butue CpcaAcTB



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

cBa3u. Pagnonokanusa

KonTtponsHas padora «Konebanus

bu6mmoreka [{OK

25
Y BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsmonnHelHOe pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpee. bubnuoteka [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceta. [loctpoenne bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [TonHoe
28 BHYTPEHHEE OTpPaXKEHUE. bubnuoreka [JOK
[IpenenbHbIW yroJi MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpPaKeHHUS
29 JlabopaTtopHnas pabota «3mepenne bubnuoreka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0pakeHmit
30 B JiuH3e. DopMmysia TOHKOM JIMH3BI bubmmorexa [JOK
P FOPMY ' https://m.edsoo.ru/ffocddle
VYBenu4yeHue JuH3bI
JlaGoparopnas pabora
31 «HccnenoBanue cBOMCTB
M300paKeHU B INH3AX)
Hucnepcus cBera. CoxxHbIN
39 coctaB Oenoro ceta. L[Ber.

JlaGopaTopHas pabora
«HabmoneHune aucnepcuu cBeTa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WuTepdepeniys ceera.

bu6mmoreka [{OK

33 Audpaiauts ceera. 3 https://m.edsoo.ru/ffOced22
Hudpaxuonnas pemeérka

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue mpudOpsI U

35 YCTPOMCTBA M YCIIOBUS UX
0€30MacHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKOW MEXaHUKH. bubnuotexa [JOK
[TocTynaTel cienMaibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH

37 OJTHOBPEMEHHOCTH. 3aMe/IJICHNe bubmmorexa TTOK

https://m.edsoo.ru/ffOcfa42

BPEMEHH U COKpAIlleHUE ITTHHBI
DHEpPrusi ¥ UMITYJIbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bubnuorexa [JOK
MAaCCBhI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KontponbHas padoTa «OnrTuka.

39 OCHOBBI cIEMATIBHOW TEOpUU Eubmorexa HOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEILHOCTH»

40 ®otonbl. opmyna [lnanka. bubnuorexa [IOK
DOHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6

41 OTKpBITHE U UCCIIEIOBAHUE bubnuoreka [JOK

dotorddekra. OnbiTer A. I

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

CroneroBa

3akonb! poTodddekra. YpaBHCHHE

bu6mmoreka [{OK

42 ulimreriiia s GoTodpdexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
JaBnenne cBera. OnbiTe [1. H.

43 JlebeneBa. XMMHYECKOE NEUCTBUE bubmorexa HOK

https://m.edsoo.ru/ff0d04a6

CBeTa
TexHnueckue ycTpoucTBa u

44 MPAKTUYECKOE MPUMEHCHHUE:
dboToreMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]

45 Pemenue 3amad mo reme bu6moreka [IOK
«DJIeMeHThbI KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE
Pezepdopna o paccesauro a- bubnuoreka [IOK

46
yactull. [Inanerapnas moens https://m.edsoo.ru/ff0d091a
aToMa

bu6mmoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norjomnieHme

48 (hOTOHOB MpH MEPEX0JIe aTOMa C bu6mmoreka [JOK
OJIHOTO YPOBHSI SHEPTUU Ha JPYrOM. https://m.edsoo.ru/ff0dOafa
Buner ciektpoB
BonHOBBIE CBOMCTBA YaCTHII.

49 Bonns! ne bpouis. bubnuoreka [IOK

KopnyckynsapHO-BOIHOBOW
nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUSA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3iydeHus. BausHue
PaIMOaKTUBHOCTH HA KUBbIE
OpraHU3MBI

52

OTKphITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U IO3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sIJIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTHUECKUE
ACIEKTHI SJCPHOH SHEPTCTHKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaAOIOICHUS ¥ pEeruCTpaIiu
aneMeHTapHbIX yactull. Kpyribrit
ctos1 «OyHaMeHTaIbHbIE
B3auMoOJeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTalbl Pa3BUTHA ACTPOHOMUHU.

[IpuknagHoe 1 MEUPOBO33PEHUYECKOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3HAYEHUE ACTPOHOMHH. By
3BE€3aHOTO HeOa. Co3Be3 M, IPKUE
3BE3/1bl, INIAHETHI, UX BUJUMOC
nerokenne. ConHeyHas cucreMa

56

Connne. ConHedHas aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/bI, UX OCHOBHLIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHYTpeHHee
cTtpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHIUT
u sBotroru CoHIa U 3BE3]

58

Mineunbin [Iyte — Hama
lNanakTtuka. [lonoxxenue n
newkenne ComHia B I'alakTHKe.
lanaxktuku. YepHbie ABIPHI B AIpax
raJlakTUK

59

Bcenennas. Pa3s0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHUHU

61

KonTpomnbHas pabora «neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKID

62

O6o6maromuit ypok. Ponb Gpusuku
Y aCTPOHOMHH B SKOHOMHUYECKOH,




TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YyernoBeKa

63

O6o06maromuii ypok. Pois 1 Mecto
(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o0matomuii ypok. Poib
¢buznueckoil Teopuu B
(dhopMHUpPOBAHUHU MTPENICTABICHHM O
¢buznyeckoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto
¢buznyeckoil KapTUHBI MHUpa B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPO/IE

66

Pe3epBHbIil ypok. MaruuTHoe 1oJie.

BHGKTpOMaFHI/ITHaH HHAYKOUA

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEIILHOCTH

68

Pesepnsiii ypok. KBanroBas
¢buznka. DIeMeHTbl aCTPOHOMHH U
acTpopu3UKu

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Msakumes I'.. ®usnka: yaeb. qus 11 k1. obmeobpazosat. yupexaenuii / I.5. Mskures,
b.b. byxoBnes, H.H. Corckmit — M.: IIpocBemenne, 2010.

2. A.TI. PeimkeBuu. COopHuk 3amau o ¢usuke. 10 — 11 kimacc. — M.: JIpoda, 2006.

3. O.U. I'pomueBa. TemaTnueckue KOHTPOJIBHBIE H CAMOCTOSITENIbHBIC paboThI 1o (u3uke. 11
knacc. / O.W. I'pomuesa. - M.: U3natensctBo «Ok3amen». — 2012, -142c¢.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. depepanbHbBINf KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHapTa 001ero oopazoBanus (Mpukas3
MO PO ot 05.03.2004 Ne1089) u @enepanbueiM BYII 11 06pazoBaTenbHBIX yUpeKICHHM
P® (nmpuka3z MO P® ot 09.03.2004 Nel1312);

2. TlpumepHas mporpamma OCHOBHOTO 00mIero oopazopanus 1mo ¢usuke ( MO P®D) cbopHHK
HOpPMAaTHBHBIX IOKyMeHTOB, ®m3uka. M. [lpoda, 2024

3. Astopckas nporpamma B. C. Jlanromenkos, O. B. KopiryHoBa , Ha OCHOBE IporpaMMbI
aBtopa ['. SI. MskumeBa (cMm.: [IporpamMmmel o01ieo0pa3oBaTeNbHBIX YapexaeHu: Ousunka.
Actporomusi: 7—11 k. / Cocr. YO. U. Jluk, B. A. KopoBun. — 3-e usn., crepeotun. — M.:
Hpoda, 2002. C. 115—120).

4. TlpumepHbIe mporpaMMEI 10 yueOHBIM npeameram. dusuka. 10-11 kmaccer. —M.:
[Tpoceemenue, 2010. — 46¢. (CtangapThl BTOPOTO MTOKOJICHUS).

5. Msakumes [".S. ®usnka: yaeo. mus 11 k. odmeoOpa3opat. yupexaeuui / I'.1.
Msxumies, b.b. Byxosnes, H.H. Corckuit — M.: [Ipocsemenue, 2018

6. A.Il PeimkxeBuu. CoopHuKk 3ana4 no ¢gusuke. 10 — 11 kimacc. — M.: JIpoda, 2016.

7. O.M. I'pomuesa. Tematnueckre KOHTPOJIbHBIE M CAMOCTOSITEIbHBIE PA0OTHI MO (DU3HKE.
11 knacc. / O.W. I'pomuesa.-M.: U3gatensctBo «Ox3ameny. — 2018, -142c¢.

8. KontponsHo-u3meputenbabie Matepuansl. @usuka: 11 kmace. / Coct. H.U. 3opun. — M.:
BAKO, 2017. — 112c.

9. Kupuk JI.A. ®usuka 11. PazHoypoBHEBBIE KOHTPOJIBHBIE M CAMOCTOSATEIBHBIC Pa0OTHI.
XapbkoB «[ umuazus», 2019, 192c.

10. Mapon A.E. Kontpoisbnbie padoTsl o ¢pusuke: 10-11 knacc. Knura as yaurens/ A.E.
Mapomn, E.A. Mapon. — M.: IIpocsemenue, 2015. — 111c.

11. ®usuka: exeMecsUHbII HAyYHO-METOMYECKU KypHal uznatenscrsa «llepBoe
CEHTSIOps»

12. b, A. Boponuos-Benssimunos, E. K. Ctpayr «Actponomusi», poda, 2015 r

13. H. U. l'onpadapd «COopHUK BOPOCOB U 3a/1a4 1o ¢u3uke», Bpicmias mikomna, 1973 ¢
14. JI. A. Kupuk, 1O. 1. Tuk «®Puznka. COOpHUK 3a1aHUI 1 CaMOCTOSTEIbHBIX

pabot», Mnekca, 2014 r

15. JI. A. Kupuk «®u3zuka 10 kinacc. Pa3HOypoBHEBBIE CAMOCTOSITENIFHBIE U KOHTPOJIbHBIE
pabotel», ['mmHazms, 2015 T

16. JI. A. OpnoBa «HerpaaumoHHble ypoKH, BHEYpOUHbIe MeponpusaTus 7-11

knaccely, BAKO, 2006 r.

17. A. E. Mapom, E. A. Mapon «®wusuka. Jlunakruueckue marepuaisl. 11 kimace», [poda,
2016 .



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Oo6pazoBarenpHbIi opTant «Pemry EI'D» http://reshuege.ru
denepalibHBIN HHCTUTYT TIEIaroTHYecKuX n3Mepenuit http://fipi.ru

1

2

3. Knaccuas ¢usuka (O0P). http://class-fizika.narod.ru/

4 Bupryanbublii penerutop 1o ¢usuke. BupTyaslbHBI TpeHMHI PA3IMYHOIO YpPOBHS
CIIOHOCTH (o) BCEM acreKTam U3YYCHUS ¢buszuku B cpemHei
mikoute. http://vschool.km.ru/repetitor.asp?subj=94

S. Hayka u TtexHuka: osnekrpoHHass Oubmuoreka. Ilonbopka HaydHO-MOMYJISPHBIX
nyonukanuit. http://www.n-t.org/

6. denepalibHBIC TECTHI MO MEXAHHWKE. TeCThl MO0 KHWHEMAaTHKe, JWHAMHUKE W CTaTHKE.
Kaxnprit Tect coctoutr uz 40 BompocoB. IIpenycmoTpensl Tpu pexuma paboOThl ¢ HUMHU:
03HAaKOMJIEHHUE, CAMOKOHTPOJIb U 0OOyUEHHE.

7. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

8. AXTHBHAs (U3MKA: TIPOTPaMMHOE 00ECIICUCHHE TS TTOICPIKKHA U3YUCHHS TITKOJIEHOTO
Kypca ¢usuku. CBefeHus 0 pa3paboTKax ¥ UX MpeaHa3HAYeHUU: (HOPMUPOBAHHE OCHOBHBIX
MOHATHM, YMEHMH M HaBBIKOB pEUIEHUS MNPOCTEMIINX 3ajady Mo (u3MKe U aKTUBHOTO
WCIIONb30BAHUS WX B Pa3MUYHbIX cuTyanusx. [IpencraBmeno Oosiee 6000 BapuaHTOB
3aJlaHUN-CUTYallMid, KOTOpPhIE MOYKHO WCIIOJIh30BaTh HA YypPOKE B BHUAC HEOOJBIIHX
KOMITLIOTEPHBIX (parmerToB. hitp://www.cacedu.unibel.by/partner/bspu /

9. HNHTepakTUBHBIN KAJIBKYJIATOp M3MepeHuil. [lepeBoa pa3muyHbIX €IUMHUIL U3MEPEHUS
U3 OJIHOM cHucTeMbl B Jpyryio. Bec u macca, 00beM U BMECTUMOCTb, JJMHA U PACCTOSHUE,
Iouiaab, CKOPOCTh, NABJIEHHE, TeMIlepaTypa, YIJioBas Mepa, Bpems, sHeprus u paboTa,
MOIIHOCTh, KOMITBIOTEPHBIE eAuHMLEL. Nttp://www.convert-me.com/ru

10. Tazera “l ceHrsa0ps”: wmatepuasibl mo ¢usuke. Ilombopka mybauKamwii 1O
IperioiaBaHuio (U3UKH B IIKojIe. ApxuB ¢ 1997 r.

11. http://archive.lseptember.ru/fiz/

12. Karanor cChUIOK Ha pecypchl 1o (GU3HKe

13. DOunukmoneanu, OUOIMOTEKH, METOJIUKH TMPOBEIEHUS YpOKOB, TectupoBanue, CMU,
yueOHbIe TUTaHBI, BY3BI, Hay4YHbIE OpraHu3aIui, KOoH(pepeHInu u
ap. http://www.ivanovo.ac.ru/phys

14. Crangapt ¢usznueckoro oOpa3oBaHus B cpeaHel mkoje. Q030 MKOJbHBIX MPOTPaMM H
yueOHHKOB. Marepuansl 1o (u3uMKe U METOAUKE [MpernojaBaHus s y4dUTenei.
DK3aMEHAI[MOHHBIE BOIPOCHI, KOHCHEKTHI, TECThI s Yydamuxca. Pacnucanue paboThI
MeToauyeckoro kadbunera. HoBoctu Hayku. http://www.edu.delfa.net/

15. becnaTtHbie oOy4aromue mnporpammbl 1o (u3uke. 3HAKOMCTBO ¢ 15 oOydaronumu
[porpaMMaMu 10 pa3IudHbeIM pasaenam ¢usuku. http://www.history.ru/freeph.htm/

16. VYuurenio ¢usuxu. I[Iporpammbl U y4eOHHUKH, TOKYMEHTHI, CTaHIAPTHI, TPEOOBAHUS K
BBIYCKHUKY IIKOJBI, MaTepuaibl K OSK3aMeHaM, OWIIeThl BBIIMYCKHOTO JK3aMeHa,
peKOMEHAAINN 1o MIPOBEICHUIO HK3aMEHOB, MaTepuabl K
ypoky. http://www.edu.delfa.net:8101/teacher/teacher.html

17. Anumamuu (u3HyUecKuxX TNpoIleccoB. TpexmepHble aHUMAIMU M BU3YaJTU3alUU IO
¢bu3nKe, CONPOBOXKIAIOTCS TEOPETUUCCKUMH 00BbsicHeHusaMu. http://physics.nad.ru/

18. Anumarnuu GU3NYECKUX MPOIECCOB: MEXaHHMKA. AHMMAIIMU 1O YrIIyOJIEHHOMY KypCy
Mmexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm
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19. Paspabotku ¢upmbl "Ousukon". "®uszuka B kaptuHkax', "OTkpeiTas ¢uszuka" u
"OtkpeiTass MaTematuka'. YJI00HBI Kak JAEMOHCTpPAIMOHHBIE MPOrpaMMbl. [1o HEKOTOpHIM
paszenaM MOKHO MTPOBOJIUTH KOMIIBIOTEPHBIE JIAO0OPATOPHBIE paOOTHI.

20. http://www.scph.mipt.ru/

21. DnekTtpoHHBI ydeOHWK 1O ¢usmke 7-9 k1. [lo HEKOTOpPBIM pa3aenaM HMEIOTCS
muddepeHnnpoBaHHbIC 331a4u, JabopaTtopHbie padoTsl. http://Kiv.sovtest.ru/

22. Tazera «l cenTsa0ps»: wmartepuansl mo ¢usuke. I[lombopka myOnwKamuii 10
IpenoaBaHuio GU3KUKH B mKose. Apxus ¢ 1997 r.

http://archive.1september.ru/fiz

23. HHTepHeT-pecypchl: JIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPChl M3 €IUHON KOJUICKIIHU
uudpoBeiXx  oOpaszoBaTenbHBIX  pecypcoB  (http://school-collection.edu.ru/), karamora
denepanpHOTO IIeHTpa HHGOPMAIMOHHO-00pa3zoBarenbHbIX pecypcoB (http://fcior.edu.ru/):
nH(OPMAIMOHHBIE, JIEKTPOHHBIC YIPAKHEHHSI, MYyJIbTUMEINA PECYPCHI, JICKTPOHHBIC TECTHI


http://www.scph.mipt.ru/
http://kiv.sovtest.ru/
http://archive.1september.ru/fiz

