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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 M03HAHUS IIPU BBIIOJTHEHUH UMU YYEOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usznueckux Teopuil. Begymmm B Kypce sBIsSeTcss (OpMUPOBAaHUE IMPEACTaBICHHN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMH U SKOJIOTHYECKUMU IIPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3UMKH HA YPOBHE CPEIHETo 00Iero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAlLIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELISHUIO pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NMPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAaHMUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaloUIMXCSd K HAayYHOMY HW3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IMYHBIX 33Jad C SBHO 3aJaHHON (u3mveckoin
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEIY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 yacoB: B 11 kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Tpennaraemslii B mporpamme no (Gusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3aMMOAEHCTBUE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3unuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKIUU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JMHMM MHAYKIMU MarHUTHOTO IOJS
JUIMHHOTO IPSIMOIO NPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb U HalPABIICHHE.

Cuna JlopeHua, €€ Moaynb W HampaBiieHHE. J[BrkeHue 3apspKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHne AeKTpOMAarHUTHOM WHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHoOW uHaykuuu dapanes.

BuxpeBoe naiekTpuueckoe Moje. DNEKTPOJABMXKYIIas cuila MHAYKIUMUA B IMPOBOJAHUKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJIHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBII€HHE CAMOMHIYKLIHUH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

M3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

Hccnenoanue qeicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojebOanusa. ["apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBII MasTHUK.



MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHYECKUX KoJjieOanui. [IpeBpamienue sHEpruu
MIPU TAPMOHUYECKHIX KOJICOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HUACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE BIEKTPUUECKONW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuunorpaMMsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOa MaJbIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B amekTpomarauTHOM BoJjiHEe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJOMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ikana 31€eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl.



TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumronenune otpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGntonenue cBsi3M T'pPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOAHUH.

HccnenoBanre CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OJAHOPOIAHOMN cperie.
JIyua cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI MPEIOMJICHUS CBeTa. AOCOJIOTHBIM TOKa3aTeslb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

CoOuparomue M paccewBaromue JUH3b. ToHKass smH3a. DOKYCHOE pAcCTOSHHE U
ONTHYECKasl CHiia TOHKON NUH3bI. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PAaCCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. YBEWYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Wurepdepenius cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCHUMYMOB TpH MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOCKIIMOHHBIM  ammapar, MHKPOCKOIN, TEJIECKOIN, BOJIOKOHHAs OITHKA, JAU(PaKIMOHHAsS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[IpssiMonuHeitHOE pacHpoCTpaHEHUE, OTPAXKEHHWE M MpeloMiieHHe cBera. Onrudeckue
npuOOopHI.

[TonHOE BHYTpeHHee oTpaxkeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MEUKpOCKOMa, TEIECKOIA.

Hab6nronenue natepdepeHIinm crera.

Hab6nronenue audpakuuu cBera.

Habmonenue nucnepcun cBeta.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.



HabGnronenue nonspusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol
N3mepenue nmokazaresst IpeIoMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panunibl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWKH. [locTynarsl cnenuanibHOM Teopuu
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €ro YaCTOTON. DHEPrUs U UMITYIIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasuenune DitHmreitna 1 pororddekra. «KpacHas rpanuma» gorosdpdexra.
JlaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoTomaTyuK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -yactuil. [lmaneraphas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u normioieHne GOTOHOB MpHU MEPEXOAE aToma C
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnektpoB. CHekTp YpOBHEH SHEpruu aroma
BOZIOPOAA.
BousHoBgIe cBoOMcTBa yacTull. Bosubl ne bpoins. KopnycKyispHO-BOJIHOBOM Tyain3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHalu3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIH KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sA0po



OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOGHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeaeneHuio cocTaBa paglioakTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe uucio siapa. M3otornsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakiuu. [lenenve u cUHTE3 A1Ep.

SAnepubiii peaktop. Tepmosnepusiii cunHTe3. I[Ipobmembl M MEPCIEKTUBBI  SACPHOU
HHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI SACPHON SHEPTreTHKU.

DnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBsIM oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel pa3BuTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneyHas cucrema.

Connue. ConneuyHass axkTuBHOCTh. Mcrounuk sHeprun ConHia u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEMEHHBIE IPEACTABICHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connna B ['anmaktuke. Turb
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06na. Pas6eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee mnoBTOpeHNE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKON cdepax [HeATeTbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopurn B (OPMHPOBAHUU



MIPEACTABICHHUH 0 (PU3NUECKON KapTHHE MHUPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIIEM PsTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIC.

Me:xknpeamMeTHble CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce OCymIeCTBISIETCS C YYETOM
COJICPKATEIBHBIX MEXKIIPSIMETHBIX CBSI3¢H C KypcaMd MAaTEeMaTHKH, OHWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnuvie nouwsimus, CBS3aHHBIE C W3YYCHHEM METOAOB HAyYHOTO TTO3HAHMSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
IKCIEPUMEHT, MOJICTUPOBAHKE, MOJICIIh, NU3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCUHYC, TaHT€HC, KOTAaHTCHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M HX
NPOCKIIMM Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJJOO0HS TPEYTOJILHUKOB, OTPEICIICHUE IUIOMIAIN TUIOCKUX QHUTyp 1 00bEMa Tell.

buonocus: >MEKTpUYECKUE SIBICHUS B KUBOW MPHUPOJE, KOJICOATEIbHBIC IBIKECHUS B
JKUBOM TIPUPOJIC, ONTUYCCKUE SIBIICHUS B JKUBOW MpPHPOJEC, NCHCTBUE paaualii Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJICKYJ, KPHCTAIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIICKTPAILHBIN aHAIN3.

l'eocpaghus: MarHUTHBIC TIONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHH.

Texnonocus: TUHUYM DIIEKTpOIEpeIad, reHepaTop MEPEMEHHOr0 TOKa, JJIEKTPOJABHUTaTEIb,
WHAYKIIMOHHAS TI1€4Yb, panap, pPaJuoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOSKIIMOHHBIN amnmnapat, BOJOKOHHAs OTITHKA, COJTHEYHAs OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUs ydueOHOro mpeamera «DPu3uKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAYIHOTO TBOPYECTBA, IPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
po(ecCuu M pean30BbIBATH COOCTBECHHBIC )KH3HCHHBIC TUTAHEI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIFOUEBBIMU TMOHATUSIMH M METOAAMHU (HU3UUYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3INYHBIX METOO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 110 (PU3UKE B MPAKTHUECKYIO 00I1aCTh )KU3HEIEATETHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



Patora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BATh CpPCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM 0€30I1aCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYaIbHOU paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHM, PACOPENCISITH POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJEH C IO3UIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHS] TMPAKTUYeCKoW paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTb KOH(IUKTHL.

NPEAMETHBIE PE3YJIbTATbBI

K konny o6yuenus B 11 kiiacce nmpeaMeTHbIE pe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETAa, TOUYEYHBIH HCTOYHUK CBETA, SAEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (IIPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JEKTpUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEeHUE,
npejgomieHue, uHTepdepeHuus, audpakiuus W MONApU3aLUs CBETa, JAMCIEPCUs CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJ0pO/Jia, ECTECTBEHHAs! U HCKYCCTBEHHAsl PaInOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPE) M AJIEKTPOMArHUTHbBIC SBJICHUS (IIPOIECCHI),
UCTONB3Yys (U3UYECKHE BEIUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DJIEKTPUYECKOe



HanpsHKEHUE, AJEKTPUYECKOE COTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIOB, AIEKTPOABUKYILAS CUJIa,
paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cwia Awmmepa, cwia JlopeHIa, WHIYKTHBHOCTh
KaTYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJ W YacToTa KoieOaHuU B
KOJIe0aTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KojeOaHuii, (POKyCHOE paccTOSHHE W OINTHYECKas CUJjla JIMH3BI, MPHU OMHCAHWUHU IPABHIBHO
TPAKTOBATh (PU3UYECKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS M TIPOIECCHI, HCIONB3Ys (PU3HUECCKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTAa CBETA, SHEPIrUs U
UMIyIbC (OTOHA, TMEPHUOJ| TOJypacmajna, SHEPTrHsl CBSI3W aTOMHBIX SJEp, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIUYHH, MX OOO3HAUCHUS U
€JIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEJTUUUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUIBL: 3aKk0oH OwMa, 3aKOHBI IOCJIEAOBATEIBHOTO M MApaUICIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoymns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  HMHAYKUUH, 3aKOH
MPSMOJIMHEHOTO PacHpOCTPAHEHUS CBETAa, 3aKOHBbI OTPAXEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OWHImTEWHA IS (oTod(h(deKTa, 3aKOH COXPAHCHUS DSHEPTUH, 3aKOH
COXPAHEHHUsI HUMIIYJIbCa, 3aKOH COXPAHEHHUs OAJIEKTPUYECKOTO 3apslia, 3aKOH COXPAaHEHUs
MaccoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH pajMOaKTHUBHOIO pachajaa, MpU 3TOM pasiinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAKEHHE W YCIOBUSA (TPAHUIBL,
o0JacTu) IpUMEHUMOCTH;

ONPEAENATh HANPAaBICHUE BEKTOPA WMHIYKIIMM MArHUTHOTO MOJIA IPOBOJHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenna;

CTPOUTDH U OIUCHIBATh N300pAKEHUE, CO3/ITaBaCMOE IIJIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIICPUMEHTHI TI0 HUCCIICJIOBAHHIO (PU3UYCCKUX SIBIICHUH W IPOILIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMyIupoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE H3MEpPEHHUS (U3MYECKUX BEIUYUH, TPU STOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHUN:
MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH
GU3MYEeCKUX BEJIMYMH B BUJE TaOmui W TpaduKOB, JeNaTh BBIBOJALI IO pe3yibTaTam
HCCIIeIOBaHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIETOBATEIHCKOH W MPOCKTHOM JEATEIHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3aJa4dl C SIBHO 33/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznyeckre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIEJIb, BBIJIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PHU3NUECKON BETUINHBI,

pelaTh KayeCTBEHHBIE 3a/auM: BBICTPAMBaTh JOTMYECKM HEMPOTHBOPEUMBYIO LIETIOUKY
paccyXJIeHUl ¢ OMOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U TPEJICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, IOJYYCHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKU
aHAJIM3MPOBATH NOIYYaEMYIO HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B IIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXPaHEHUsI 30POBbS U COOIIOIEHHS HOPM SKOJIOTHUECKOT0 IMOBEICHUS B OKPY>KarloILeil cpese;

paboTaTh B TPYIIIE C BHIIOJTHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh PaboTy
TPYNIbl, palMOHANBHO pPACHPEACTATh OOSM3aHHOCTH W IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATHL BKJIAJ KaXAOTO0 M3 YYAaCTHHUKOB I'PDYIIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 0 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 0] 10 0 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubnuotexa [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
b K
41 DJIeMEHTHI KBAHTOBOU ONTUKU 6 0 0 Homorexa LO

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



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

bubmuoreka [JOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 ﬁESiT/(;;ZZZi?IS/? £41c97¢
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIIACC

KoauuecTBo yacoB

Ne Tema ypoxa Kourpoa  Tpakrua = Jara DJIeKTPOHHBIC M (PPOBLIE
n/n Bcero bHBIE ecKHe n3ydeHust o0pa3oBaTeJibHBIE Pecypchl
padoTsI padoTsI
ITocTossHHBIE MArHUTHI U UX B3aUMOJAEHCTBUE. MarHuTHoe
1 Bexk B 1 a o 1 0 0 bu6nmoreka IJOK
. . THUTHOM
HOJIC. BEKTOP MATHHITHOM HILYICHHHI. JIHITHI M https://m.edso0.ru/ff0c9778
WHIYKIUU
9 MaruauTtHoe nosje npoBoJHUKa ¢ TOKOM. OnbIT Ipcresa. 1 0 0 bubmoreka LIOK
BzaumopeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas paboTa «3ydeHne MarHUTHOTO MO Bubmuorexa LOK
3 1 0 1 .
KAaTYIIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOIO 10JIs1 HA MPOBOJIHUK ¢ ToOKoM. Cuna
4 A Jla6 abota «MccnenoBanue neic 1 0 1 bubmzorexa IOK
. s T BaHHE JICUCTBUS
Miriepa. Jabopatopras p Hea A https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MArHUTHOTO TOJIST HA JBHKYIIYIOCS 3apsiKEHHYIO Bbubnuorexa LIOK
) 1 0 0 )
yactuity. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DJeKTpoMarHuTHas MHAYKIus. [IoTok BekTopa MarHUTHOU
6 p 2]1C I[yI/II/II-I 3aKOH 2JIEKT MIZII"HI/ITH )51 1 0 0 bubamorera LIOK
MY, MY, OH SICKTPO © https://m.edsoo.ru/ff0c9df4
nHaykunn Papanest
7 JlaGopatopHas pabota «McciaenoBanue siBlIeHUs 1 0 1 bubmuorexa [JOK
3JIEKTPOMArHUTHON MHIYKIIUW» https://m.edsoo.ru/ffOcal50
NunyktuBHOCTH. SABNeHne camonuaykiuu. IJ1C
8 DHe a Or0 IOJIS Ka c 1 0 0 Bubmmorexa LIOK
. DHEeprusi MAarHUTHOTO TIOJISI KaTYIITKH
CAMOMHAYKIUH p . y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I10JIE
TexHuueckue yCTpoMCTBA U UX NPUMEHEHHUE: TTOCTOSIHHBIE
Bu6nuoreka IJOK
9 MAarHHThI, 3JIEKTPOMATrHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEITN 1 0 0

OJIEMCHTAPHBIX YaCTUL[, MHAYKIITUOHHAA I1€Yb

https://m.edsoo.ru
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O06o6marmuii ypok «MarauTHoe moje. DIeKTpOMarHuTHAs

bu6nmoreka IJOK

10
WHYKIIUSD) https://m.edsoo.ru/ffOcab82
11 KonTtponsHas padora no Teme «MaruuTHoe moie. bubnnoreka [JOK
DNIeKTPOMArHuTHasE UHIYKITUS» https://m.edsoo.ru/ffOcad58
CBobOosHble MexaHudeckue kojaedanus. ['apmonndeckue
12 Kosie0aHus. YpaBHEHUE TapMOHUYECKUX KOJieOaHu bubamorexa LIOK
P P ' https://m.edsoo.ru/ffOcaf06
IIpeBpamienue sHeprun
JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH NTEPHOAA
. bubnuoreka [IOK
13 MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTU U MaccChbl .
https://m.edso0.ru
rpy3a»
Konebarenbuplit KoHTYp. CBOOOAHBIE AIEKTPOMATrHUTHBIE
14 Kosie0aHus B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS bubmmorexa [IOK
MEXIY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU https://m.edsoo.ru/ff0ch820
KoJIe0aHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM bu6mmoteka LIOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux KonebaHuax. BoiHyX/1eHHbIE
16 MexaHuueckue konebanus. Pesonanc. BeiHyk/1eHHbIE bubmorexa LIOK
' - DRIYHA https://m.edsoo.ru/ffocbb86
AIIEKTPOMarHUTHbIE KOJeOaHus
ITepemenHsbIil Tok. CHHYCOMOANBHBIN IEPEMEHHBIN TOK.
17 MOIIHOCTh NEPEMEHHOTO TOKA. AMIIITUTYAHOE U Bubmmorexa IOK
le p ' YA https://m.edsoo.ru/ff0cbhd34
JENCTBYIOIEE 3HAYEHUE CUIIbI TOKA U HAIIPSDKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue bubmoreka [IOK
AIIEKTPUYECKON SHEPIUU https://m.edso00.ru
VYCTpoiCTBO M MPAKTHYECKOE MPUMEHEHHE dJIEKTPUIECKOTO
19 3BOHKa, FeHepaTopa MepeMeHHOro TOKa, JTMHUI bubamorexa LIOK
’ paropa fiep ’ https://m.edsoo.ru/ff0cc324
3JIeKTponepeaad
20 OKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE DJIEKTPOIHEPTUU. bubmmoreka [IOK
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Kynberypa nenonbs30Banust 3J1€KTPOIHEPTUU B IIOBCEHEBHON

https://m.edso0.ru

KU3HU
MexaHuueckue BOJIHBI, yCIIOBUS pacipocTpanenus. [lepuon.
21 C N bu6nmoreka IJOK
KOPOCTb paclpoCTpaHEeHUs U AJIMHA BoJHEL [lonepeunsle u https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
3Byk. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BbicoTa TOHA. bubmnoreka [IOK
22 .
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHBIE BOJHBI, X CBOICTBa U ckopocTs. [1lkana Bbubmmoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpyuHIHMIIBI pAIHOCBA3U U TEIEBUACHUS. Pa3BuTHE CpEaCTB bubanorekxa [IOK
cBsa3u. Paguonokanus https://m.edso0.ru
Bu6nuoreka IJOK
25 KonTtponpshas padora «Konebanus u BOTHBI https://m.edsoo.ru/FOCCEI8
26 [IpsimonHENHHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJHOMN bubnuorexa LIOK
cpene. Toueunslii nctounuk ceera. Jlyud ceera https://m.edso0.ru/ff0cd350
97 OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoeHue bubmnoreka [IOK
N300paXeHU B IMJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceera. I1onHOe BHYTpEHHEE OTpaKEHUE. bubmuoreka [JOK
IIpenenbHbIN Yol OTHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7f6
JlaGopaTtopHnas pabota «M3mepeHue nokazarems bu6mmoreka [JOK
29 .
IIPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 Jlunzsl. [Toctpoenue nzobpakenunii B tunze. Gopmyna bubmnoreka [IOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
JlaGopaTopnas padora «MccneqoBanue CBONCTB Bubmiorexa LIOK
31 . https://m.edsoo.ru
M300paXeHUH B TMH3AX»
JHucnepcus ceeta. CloxHbIA cocTaB 6enoro csera. Liger. Bubanorexa [IOK
32 https://m.eds00.ru

JlaGopaTtopHnas pabota «HabmroneHue aucnepcun CBeTay
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WNurepdepennus ceeta. Judpakius ceeta. Judpakimonnas bubnuoteka [JOK
33 " .
pemeéTka https://m.edsoo.ru/ffOced22
34 N n o bubnuoreka [IOK
ONEPEYHOCTh CBETOBBIX BOJH. [lonmsapuzanms ceera https://m.edsoo.ru/ffocfo2e
35 Onruueckre mMpuOOPHl U YCTPOUCTBA M YCIIOBUS UX Bubmuorexa LHOK
0e30macHOTO IPUMEHEHUS https://m.edso0.ru
36 I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. bubnnoreka [JOK
[TocTrynarsl cienuanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHH bubnuorexa LIOK
Y COKPAILICHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
38 DHeprusi U UMITYJIbC PEISATUBUCTCKON yacTulbl. CBSA3b MaccChl bu6mmoreka [JOK
C BHEPrUel U UMITYJIbCOM. DHEPrusi MOKOs https://m.edsoo.ru/ff0cfc68
KonTtponpsHas padora «Ontuka. OCHOBBI ClIEIIUATIEHON bu6mmoteka LIOK
39 ]
TEOPUU OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0
Bu6nmoreka IJOK
40 ®otonbl. Popmyina [Inanka. DHeprus U UMIyabC GOTOHA https://m.edsoo.ru/ffocfel6
41 OtkpsiThe U uccnenoBanue porordpdexra. OnbiTer A. I bu6mmoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddexra. YpaBHeHUE DUHIIITEHHA IS bubnmoreka [IOK
dotorddekra. «KpacHas rpanuia» potodrddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa. Xumudueckoe bubmuoreka ITOK
JICHCTBHE CBETA https://m.edso0.ru/ff0d04a6
44 TexHu4eckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE:! bu6mmoreka [JOK
dboToreMeHT, POTONATUHK, COTHEUHAs! OaTapesi, CBeTOINO0 https://m.edso0.ru
45 P <QJIEMEHTHl KBAaHTOBOU OITHKU bubmorera LIOK
CHICHIE SAIAT HO TENE (IIeMe ORI O https://m.edso00.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiThl Pesdepdopaa mo paccestHuio Bubmoreka [JOK

o-9aCTHI1I. HnaHeTapHa;I MOACIb aToMa

https://m.edsoo.ru/ff0d091a
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bubmuoreka LIOK

47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
48 Wznydenue u nornomieHrne (OTOHOB MPHU MEPEXOJIe aTOMa C bubnuorexa [IOK
OJIHOT'O YPOBHS 3HEPruU Ha APyroi. Buibl ciekTpos https://m.edsoo.ru/ff0dOafa
BosiHoBbIe cBoiicTBa yacTul. Bonuel ge bpoiins.
49 Kopnyckynsipao-BosiHOBOM myanu3Mm. COHTaHHOE U bubamorexa LIOK
PHYCKYIAP Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U31y4eHHE
50 OtkpeiTre paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo bubmmoreka [IOK
ONPENIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIYYECHHUS https://m.edsoo.ru/ff0d0fd2
51 CaoticTBa anb(da-, 6era-, ramma-u3rydcHus. Biusaue bu6muoteka [IOK
PaaOAKTUBHOCTU Ha )KUBBIE OPTAaHU3MBI https://m.edsoo.ru
OTtkpeiTHE IPOTOHA U HeTpoHa. M3oTomnbl. Anbha-pacnas.
52 DJIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaz. ['amma bubamorexa LIOK
p p p & https://m.edsoo0.ru/ff0d1162
U3IIy4CHHUE
DHeprus CBS3U HYKJIOHOB B sifjpe. SIepHble peakiuu.
53 SAnepusrii peaxtop. [Ipodraembl, mepCHeKTUBHI, SKOJIOTHYECKHE bubmorexa IOK
Aep p vp p - T1eP ’ https://m.edsoo.ru/ff0d1356
aCIEKTHI IEPHOU SHEPTETUKU
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA. METO b
54 HAOJII0/IEHUS M PErHCTPaIK 3JIEMEHTAPHBIX YaCTHUL. bubanorexa [JOK
Kpyrnslii cron «@yHaaMeHTalbHbIE B3aUMOIEHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuncTBO du3nyeckoil KapTUHBI MUPay
Bup 38€3mH0T0 HeOa. Co3Be3aus, IpKHE 3BE3/bI, IIJIaHEThI, UX
55 A A A P A https://m.edsoo.ru/ff0d1784
BuauMoe asuxenne. ConHeuHas cucTeMa
Connue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHia
56 "u p H https://m.edsoo.ru/ff0d1784
1 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
57 NIOCJIE0BATENBHOCTU. BHYTpeHHEE cTpoeHue 3BE3 . https://m.edsoo.ru/ff0d1784

COBpeMeHHLIC MNpEACTABJICHUS O ITPOUCXOKACHHUHU U
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sposrori CoHIA U 3BE3]

Muneunsiii [lyte — nama ["anaktuka. [lonoxenue u

58 nerxenne Connna B ["anaktuke. ["anaktuku. YU€pHble AbIpbI B 1 https://m.edsoo.ru/ff0d1784
SIpax TaJaKTHUK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3psiBa. 1 https://m.edsoo.ru/ffod1784
PenukroBoe n3nydyenue. MeraranakTuka

60 Hepemennsie npo6iaemMbl aCTpOHOMUU 1 https://m.edsoo.ru/ff0d1784

61 KonTponbhas pabota «1eMeHThl aCTPOHOMUU U 1 httos://m.edsoo.ru/fod1784
acTpOHU3HKNY
O6o6mmaromuii ypok. Ponb ¢pusuku u acTpoHOMUU B

62 SKOHOMHMYECKOM, TEXHOJIOTHYECKOM, COITMAJIbHOM ¥ STHUYSCKOM 1 https://m.edsoo.ru/ff0d1784
cdepax AesITENbHOCTH YelIOBEKa

63 O606111a101111:1171 YPOK. leJII) 1 MecTO (PM3HUKU U aCTPOHOMUU B 1 https://m.edsoo.ru/Ff0d1784
COBPEMEHHOM Hay4yHOI KapTUHE MUpa
0606 i .P i

64 OLIAIOIIN YpOT. TOIb (1)1/13“1/1 Aeckon TeOpHuH ° 1 https://m.edsoo.ru/ff0d1784
dbopMHUpPOBaHUH MPEJCTABICHUN O PU3NYECKON KApTUHE MHUPA
Ob6o6maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B

65 o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1 https://m.edsoo.ru/ff0d1784
MPEJICTaBICHUI O PUPOJIE

66 PesepBHblit ypok. MarHuTHOe mose. DIeKTpOMarHUTHAS 1 https://m.edsoo.ru/Ff0d1784
WUHIYKINS

67 PesepBHblil ypok. OnTuka. OCHOBBI CIELIMATIBHON Teopun 1 https://m.edsoo.ru/ff0d1784
OTHOCHUTEIILHOCTH

68 Pesepnbrii ypok. KBantoBas ¢pusnka. D1eMeHThl aCTPOHOMHH 1 bu6mmoreka [IOK
U acTpoU3NKU https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 11 knacc/ Mskumes ['.J1., Byxosnes b.b., Yapyrun B.M. non penakiuei

[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/collection
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