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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3yJIbTaThI IO rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. HIKompHbIN Kypc GU3HKH — CHCTEMOOOpa3yIonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAesiseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIOIOIH30BAHUS U IKOJIOTHIECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKHM — OTO HWCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJISI W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAENSIETCS PEIICHUIO PAaCUETHBIX U KaU€CTBEHHBIX
3anad. [Ipu 3ToM 1S pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCSA 3a71a4H C SIBHO
3aJlaHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIFOIINE TPUMEHSITh U3yUYCHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, Tak M HHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesoB. /[ KaueCTBEHHBIX 3a71a49 MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
00BSICHEHHE MTPOTEKAHUS (PU3UICCKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH
YKU3HH, TpeOyrolre BbIOopa (PU3NUECKON MOJIEH JIsi CUTyalluu IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusamMu GPI'OC COO k maTepuanbHO-
TEXHUYECKOMY 00€CTICUeHHIO Y4eOHOTO mpoIiecca 6a30BbI YPOBEHB Kypca
(bU3UKK HA YPOBHE CPEIHETO 00IIero 00pa30BaHus JOJKEH U3Y4aThCsl B YCIOBUSIX
MpPEeIMETHOr0 KabuHeTa (PU3MKKU WK B YCIOBUSIX HHTETPUPOBAHHOTO KaOuHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA. B kabuHeTe PU3uKu 10IKHO OBITH
HE00X0IMMOE Ta00paTOpHOE 0OOOPYI0BAHUE JJIsI BBITIOJIHEHUS YKAa3aHHBIX B
nmporpamme 1o (pu3ruKe YICHHYECKUX MPAKTHIECKUX paOd0T U AEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpanoHHOe 000pyA0BaHue (OPMUPYETCS B COOTBETCTBHUH C
MPUHITUTIOM MUHUMAIBHOU JOCTATOYHOCTH U 00ECTICUNBACT MIOCTAHOBKY
MIEPEUYHCIICHHBIX B MPOTpaMMe 10 (PU3HUKE KIFOUEBBIX TEMOHCTPAIIANA IS
WCCJICIOBAHMSI M3y9aeMbIX SIBJICHUH U MPOIIECCOB, SIMITUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHUH.

JlaGoparopHoe o6opy1oBaHUE ISl YYUSHUUECKUX TIPAKTUUECKUX padoT
dbopMHpYETCS B BUJIE TEMAaTHISCKUX KOMIUICKTOB U 00ECIIEYNBACTCS B pacuETe
OJTHOTO KOMITJIEKTA Ha JABYX 0Oy4aromuxcs. TeMaTndaecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBAHUS JIOJKHBI OBITH TTIOCTPOCHBI HA KOMITJIEKCHOM
WCIIOJIb30BAaHUHU aHAJIOTOBBIX U IIU(GPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMupoBaHUE MHTEPECA U CTPEMIICHHS O0YUYAIOIIHUXCS K HAYIHOMY
W3YYCHUIO MIPUPOIBI, PA3BUTHE UX WHTEJUICKTYaATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUN 0 HAYYHOM METOJIC TIO3HAHUSA U (POPMHPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PCHUS KaK pe3yIbTaTa U3yICHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMEHHI OOBICHSTH SBJICHUS C UCIIOJIH30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npeacTaBIeHUN O poJid (PUUKH JIJIST pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1eliel 00ecTieunBaeTCs PEIIeHUEM CIASAYIOMNX 3a1a4 B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETEHNE CUCTEMBI 3HAHUN 00 00MNX (HU3HIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOUAsi MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, TIEKTPOIUHAMHUKY, KBAHTOBYIO (DU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHMSI U NPOBEACHUSA
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COAEPKXAHUE OBYUYEHUSA
11 KJIACC

Paznen 4. DiaekTpoauHaMuKAa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThbl.  B3aummojaeMcTBHE  MOCTOSHHBIX ~ MarHMTOB.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUWU. KapThHa JIMHUKA MAarHUTHOU
VHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHMTHOTO TIOJIA JJIMHHOTO IIPAMOIO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO



MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuuia JlopeHua, €€ MOyJib M HallpaBJICHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIe. OJEKTPOABIKYIIAs CUJla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBLHO B OJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

Pa3znen 5. Ko1e0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJI€OAHUSA
Konebarenrnas  cucrema. (CBoOOmHBIE  MEXaHHMYECKHE  KOJIcOaHHS.
["apmonunueckue kosebanus. Ilepuon, yactora, amrummtyaa U (aza KojaeOaHUH.



[IpyXuHHBIN MasTHUK. MareMaTH4eCcKnii MasATHUK. Y PABHEHHE I'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienne sHeprun Mpu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXarOUUMX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemenHpiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEWCTBYIOIIEE 3HAYCHHE CHUJIBI TOKa WU
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUIA.

HabGmronenne pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexannueckue BOJHBI, ycinoBUsl pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHHYECKIX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. Bricora ToHa. TeMOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepeHius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIEHHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yrojg IMOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomuie u pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKHU.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakaus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzarus cBeTa.

TexHuueckue yCTpPOMCTBa M IPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE paclpoCTpaHEeHHEe, OTPaAKEHUE U TMPEIOMJICHUE CBETa.
OnTuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKOna.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonyyeHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTeKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymnartsl
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.

Paznea 7. KBantoBast pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHepruu PoTOHA ¢ €r0 YaCTOTOM. DHEprus
U UMIyJbC (POTOHA.



Otkpritre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypasauenue DitHiTeHHA 111 Porodddekra. «KpacHas rpanuiar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBsie cBoiicTBa yactul. Bomusl e bpoiist. KopnyckyisipHO-BOJTHOBOM
JTyaJn3M.

CHNoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKA3bIBAIOIIUE CIOKHOCTh CTpoeHUsl sjapa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas monens sijapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JTydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepneie peakuunu. [lenenue u cuHTe3 A1€p.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

OynaamMeHTanbHbIe B3auMOeHCTBUA. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpouCTBa U NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOeHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxkenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApAX
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPEIeNICHHUs TTOJIOXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOoyIIapus U IpKUe 3BE3IbI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6001maoIee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJIb U MECTO (PU3UKH



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb (PU3HUUECKON TEOpUHU
B (OpPMHpPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
bu3NYeCcKO KapTUHBI MHpa B OOIIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OMOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI U MX IMPOEKUUU HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IOMAAU TUIOCKUX (GUryp u o0beéMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpoOJiE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEMIETKU, CHEKTPAIbHBIN
aHajus.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcus: JMHUM DJIEKTPOIEpeNad, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpenmera «Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOEHUS Y4eOHOro npeamera «Pu3nka» J0KHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYyYaromuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOIrO OOIIECTBA, PACUIMPEHUE KUZHEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULIMHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4acTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHu3allu;

YMEHHE B3aMMOJEUCTBOBATH C COLMAIIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBLIE peEIIeHUS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHHIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTHYECKON HaIlpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEIIbHOCTH, TOTOBHOCTH B IIpOIleCCe
U3ydeHus:  (QUBWKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JTOCTHOKEHHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ YU4E€TOM aHaIu3a UMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JACSITEIHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHAMH U METOJaMHU
($u3nuecKoil HayKu;

BJIa/IE€Th HaBbIKAaMHU Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHOU AESITENbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BUAAMU JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aAKTyaJlM3MpOBATh 3a/auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3aJadyll B 00pa30BaTEILHOM
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs WHPOPMAIUN (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;

UCIIONBb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIoIeHHeM TpeOOBAaHUN DSPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,



TUTUEHBI, pEeCypcocOepexeHHsl, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJCp)KaHUS B pa3NUYHBIX (opmarax c
y4€TOM HazHa4yeHUs UHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAst ONITUMAIEHYIO
¢dbopMy npeacTaBIeHHUS U BU3yaTH3aIHH.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIATH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacno3HaBaThb MPEANOCBUIKM KOH(QUIMKTHBIX CHUTyallud M cMsryarb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HMHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JCUCTBUU C y4E€TOM OOIIMX
MHTEPECOB ¥ BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C II03ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATEIBHYIO NIEATEILHOCTh B 001acTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJISTh TUIAH PEIICHUs PAcUYETHBIX M KaueCTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMU B 00JacTu

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJa/JIeTh HAaBBIKAMU  TO3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS M0 HX
CHIDKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHMX TIPU aHalM3€e pe3yibTaToB
NeSITEIIbHOCTH;

MPUHAMATH ce0sl, MTOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce noctuxkeHHs] JIUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPaMMbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIuXcCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Ipenoararomni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHME, BUACTh HAIPaBJIEHUS Pa3BUTHA COOCTBEHHOW AMOLMOHANIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAaThCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.



HNPEAMETHBIE PE3YJbTATHI

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa TMpHU pelIeHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs  CBETa, MAUCIEPCHUsS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YAd (U3UYECKUE BEITHMYMHBIL:
IIEKTPUYECKUIN 3aps, CHJIA TOKA, HIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoOJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, DHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pAcCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M TPOLIECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYIIHI,



CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATEIBHOIO U MapalIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBATH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM U MPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoaMMbIe i €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3[I0POBbsI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMArHUTHbBIE 5 1 0 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 0 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OTITHKHU 6 0 0 bubmorexa LHOK

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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngs?;;?:;(siggﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
':;'H Tema ypoxka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)lgl?;l;zil;fenbnme
padoTbI padoThbI pecypenr
[TocTosiHHBIE MAarHUTBI U UX
B3auMo/ieiicTBUe. MarHuTHOE T0JI€. bubnuoreka [{OK
. 1 0 0
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarauTtHoe 1ose MpOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 0 0 bubnnorexa [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue 1 0 1 bubnmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlaGopatopHnast pabora 1 0 1 bubmmnorexka HOK
«HccnenoBanue aeMCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 0 0 bu6muoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKIus. [ToTok 1 0 0



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

BEKTOpa MarHUTHOU uHAyKuuu. I1C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykiuu dapanes

Jlaboparopnas pabota

7 «HccienoBanue sSBICHUS bubmorexa HOK
JIEIOBAHUE SIB
A 8 https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOW WHTYKITHID)
NuaykTuBHOCTH. SIBIICHUE
camonHaykiuu. 31C caMOMHIyKIUH. bubnuoreka [{OK
8 .
DHeprus MarHUTHOT'O TOJIS KaTYLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
NunyktuBHOCTh. DJ1C
9 CaMOWHIYKIIMH. DHEPrHsi MAarHUTHOTO
IIOJIs1 KaTylIKu. Pemenue 3anaq
O6o6maromuii ypok «MarautHoe bubnunoreka LIOK
10
nosie. DIeKTPOMarHuTHasE MHIYKIUS https://m.edsoo.ru/ffOcab82
KonTponsHasg paboTta 1o Teme
11 «Ma P o6 Iz) . bubmmoteka IIOK
THUTHOE IIOJIE.
https://m.edsoo.ru/ffOcad58
DNeKTpOMarHuTHAs WHIYKIIHS)
CB0OOIHBIE MEXAHUYECKUE
kosaeOanus. ['apmonnyeckue
12 oeba VI; eHHe bubmorexa [OK
KoJIe0aHusL. BH
p . https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu
JlabopaTopHas pabota
13 «HccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTUHBI HUTH M MacChI TPY3a»
. Bbubmunorexa IIOK
14 Koneb6arenbusiii koHTYp. CBOOOIHBIC 1

https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
Kose0aHusX. BoIHYKIeHHbIE

MexaHnueckue Koseoauusd. Pezonanc.

BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KOJIeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

IIpumepsl pemienus 3aaad 1o reme: "
Tpancpopmarop. Ilepenaua
JJEKTPO3HEpPrun"

DKOJIOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE JEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

MexaHn4deckue BOJIHBI, YCJIOBUS

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK



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

pacnpocrpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHs U JJTUHA BOJIHBI.
[Torepeunble U MPOIOIBHBIC BOJTHBI

https://m.edsoo.ru/ffOcca54

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh

bu6nmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [lIkana bubmmorexa [JOK
P i https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 Konrponsnas pabdora «Konebanus u Bbu6moteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM CpeJie. bubnmnorexa [JOK
Todeunblid HICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHus cBera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
78 BHYTpeHHee oTpakeHue. [IpenenbHbril bubmuoteka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [JOK
[OKa3aTelIs IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B bubnuotexa [JOK

nuH3e. Popmysia TOHKOM JIMH3HI.

https://m.edsoo.ru/ffOcddle



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

VYBeauueHue TUH3EI

31 Pemenue 3amay mo reme" JInH3er"
Jlaboparopuas pabota
32 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloxXHBINA COCTaB
33 6enoro csera. LIer. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
34 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
35 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
['paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKH. [locTymarsl bubmuoreka [IOK
CIIELIMAJIBHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTENbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHN U COKPAII[CHUE bubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 yacTulbl. CBA3b MAacChl C SJHEPTUEN U bubnmorexa [TOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
Konrponsnas padora «OnTHKa.
39 OCHOBBI CTICIHAITLHOUW TEOPUH bubmmorexa [JOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
40 ®oronsl. opmyna [1nanka. Jneprus bu6muoreka [JOK

U UMITYJIEC POTOHA

https://m.edsoo.ru/ffOcfel6



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

OTKpbITHE U HCCIIEI0BAHUE

bubnunoreka LIOK
41 pororpexta. Ombrrot AT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akous! horodddexra. Ypasuenue
42 QﬁHmTegﬂa nq:lq)(bomatbgema bubmmorexa LIOK
g ' https://m.eds00.ru/ffod015e
«Kpacnas rpanuna» ¢potorpdexra
43 Pemenne 3aga4 o Teme «JI€MEHTHI bubmuorexa [JOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Jasnenue ceera. Onbitsl [1. H.
44 JlebeneBa. XuMHUYECKOE NEWCTBHUE bubmiorexa HOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
Monens aroma Tomcona. OmbITE
45 Pezepdopaa o paccesHuiO 0-4acTh bubmmorexa [IOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bubmmoteka IIOK
46 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
WNznyyenne u nornomenue ¢GpoTOHOB
47 i H}lque exoJie aTOM;H co H(()li"o OBHS bubnmorexa OK
P pexon . s P https://m.edsoo.ru/ff0d0afa
SHEPTruM Ha Apyroil. Buasl cekTpos
48 Pemrenue 3amay mo teme" AtoMHas
¢uzuka"
BomnHoBrbIe cBoiicTBa yacTull. BoaHEBI
49 ne bpoins. Kopnyckynsipro- bubmuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTUBHOCTH. OIIBITHI
P bal but6mmorekxa [IOK
50 Pesepdopna o onpenenenuto cocraBa

PaaAOaKTUBHOT'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
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51

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIE
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbiin
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOMI
SHEPIreTUKU

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

54

OnemeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HaOMIOIEHUS U

perucTpanvu 3JCMEHTAPHBIX YaCTHII.

Kpyrastii cton «®yH1aMeHTalIbHbIE
B3auMozelcTBusa. EqMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

[Ipomexxyrounas arrecranusi.
TectupoBanue.

56

OTanel PasBUTHA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4Ye€HHE aCTPOHOMMHU. Bup
3BE3aHOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
neuxeHue. ConHeuHas cucreMa

57

3BE31IBI, KX OCHOBHBIE
XapaKTePUCTHKU. 3BE3]IbI TITABHON



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

MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTAaBICHUSI O IPOUCXOXKICHUH U
sBooniu CoJHIIa U 3BE3]

58

Connne. ConHeuHas aKTHBHOCTD.
Ncrounuk sHepruu CoisHua U 3BE311

59

60

61

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue u nmwxenne CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIJpax TajJaKkTUK

Bcenennas. Pa3z0beranue ragakTHK.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznydeHue.
MeraranakTuka

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

63

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

O6o0maromuii ypok. Poms u mecto

(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMHUPOBAHUU
MIpe/ICTaBICHUI 0 PU3NIECKON
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UIECKOI KapTUHBI MUPaA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Actponomus 10-11 knacc/ Boponnos-Benbsimunos b.A., Ctpayt E.K.
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®Gusuka, 11 kinace/ Makumes I'.J1., ByxoBues b.b., Hapyrun B.M.; non
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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