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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢pu3uke 6a30BOro ypoBHsI Ha YPOBHE CPEIHEro 001ero oopazoBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUH U TpeOOBAHUH K pPe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaresibHOM Mporpammel, npeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuéTom
denepanbHO pabovelt mpOrpaMMbl BOCIIUTAHUS U KOHIICTIIIUH MTPETIOIaBaHus yIeOHOTO
npenMera «Pusnka» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepanuu,
peaTn3yoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Copneprkanue mporpamMmsl 1o (pU3MKe HAPABICHO Ha (HOPMUPOBAHHUE €CTECTBEHHO-HAYIHOU
KapTUHBI MUPa 00yJaroIuXcs Mpu 00y4eHUH uX Qu3MKe Ha 6a30BOM YpOBHE HA OCHOBE
CHCTEMHO-AEATEIBbHOCTHOTO noaxoza. [IporpamMa no ¢pusnke COOTBETCTBYET TPEOOBAHHIM
OI'OC COO k naaHUPyEeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METAIPEIMETHBIM PE3yJbTaTam
00y4deHus, a TAK)KE YUUTHIBACT HEOOXOIMMOCTh peal3allui MEXIPEIMETHBIX CBsI3el (U3UKH C
€CTECTBEHHO-HAYYHBIMU yUEOHBIMU IpeaMeTamMu. B Hell onpenensitoTcs OCHOBHBIE LIETH
u3ydeHus (pU3MKU Ha YpOBHE CpeTHEro o0IIero 00pa3oBaHus, MIIaHUPYEMbIE PE3yIbTaTh
OCBOEHUS Kypca (PM3UKHU: JIMYHOCTHBIE, METalPeIMETHBIE, IPEMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pu3mnKe BKIIOYAET:

® [UIAHUpPYEMBIE PE3yabTaThl OCBOSHUS Kypca (U3UKK Ha 0a30BOM YPOBHE, B TOM YHCIIE
IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepkanue yueOHoro npeamera «dusnkay 1o rogam oOydeHus.

®du3nka KaK Hayka 0 HanOoJiee 00IIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE yU4eOHOTO
IpeMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHHUH 00 OKpy»KarolieM MUpe.
[IkosnbHBIHA Kypc PU3UKH — CUCTEMOOOPa3yIOLIHi I €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUHN, U3y4aeMbIX
XUMHUeH, Onosnorueit, pusnueckoi reorpadueit u actpoHomueit. Mcrnonb3oBanue u akTHBHOE
NpUMEHEeHHE (PU3NYECKUX 3HAHUM OnpesieNsieT XxapakTep U pa3BUTHE Pa3HOOOPa3HbIX
TEXHOJIOTHI B cpepe S3HEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TMOTY4YEHHS] HOBBIX
MaTepuasoB ¢ 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHnue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa 00ydaromuxcs, B popMuUpoBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHoOBY Kypca pu3uku a1t ypoBHS CpeHETO 001Iero 00pa3oBaHuUs MOJIOXKEH PSIT UJICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypPC SIBISETCS JIOTHISCKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3AesioB PU3MKH, BKIIFOUAET KaK BOIPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEMl MaTepHuall Kypca (pU3UKu 00BbEAUHEH BOKPYT
buznueckux Teopuid. Beaymm B kypce siBisiercs popMUpoBaHUE MPEACTaBIECHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.



Hoes cymanumapuzayuu. EE peanuszanus npeanonaraeT UCIoyIb30BaHNEe T'YMaHUTapHOTO
noTeHIuana (Gu3nIeckon HayKu, OCMBICIICHUE CBS3H Pa3BUTH (PU3HUKH C pa3BUTHUEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHE, HPABCTBEHHBIMU M 9KOJIOTHYECKUMHU ITPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3nKu npeamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJOTHUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHM U 3aKOHOB.

Hoes sxonozuszayuu peannsyercs NOCPEeICTBOM BBEACHUS 3JIEMEHTOB COIEPIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKJIEHH MPOOIJIeM pallOHAIBHOTO IPUPOIONOIH30BaHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CTep>KHEeBBIMU dJIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CPETHET0 00IIETo 00pa30BaHUS SBIISIOTCS
¢dusnueckue reopun (popMupoBaHHe NPEACTABICHUN O CTPYKTYpPE MOCTPOCHUS (HU3NIECKOI
TCOpHHU, POJIH Q)YHHaMeHTaJH)HI)IX 3aKOHOB Y NPUHIOHUIIOB B COBPEMCHHBIX IMPEACTABIICHUAX O
npupoaec, rpannuiuax NpuMEeHUMOCTHU Teopni/i, AJIg O CaHns €CTCCTBCHHO-HAYUYHbBIX SIBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOAX0/] B Kypce (PM3UKH PeaTn3yeTcs MPEXkKIE BCETO 3a CUET
OpraHu3alH SKCIIEPUMEHTAIBLHOMN e TeNbHOCTH oOydatonmxcs. [y 6a30Boro ypoBHs Kypca
(U3UKK — ITO MCIIOJIB30BAHUE CHCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPHIE B IMporpaMMe 1o pu3uKe 00beTMHEHBI B OOLTUI CITUCOK
YUEHHUYECKUX MPAKTUYCCKUX paboT. BbIeneHne B yka3aHHOM TiepedHe JJab0paTopHBIX padoT,
HPOBOJUMBIX Ul KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS yYaCTHUKaMHU 00pa30BaTeIbHOTIO
npolecca UCX0/ U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHalleHUs kabuHeTta pu3uku. [Ipu saTom
o0ecrieuynBaeTcst OBIIaIEHUE 00YJAIOIIMMHUCS YMEHUSIMH MTPOBOIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHS 3aBUCUMOCTEH (PU3MUECKUX BEIMYHMH U TIOCTAHOBKY OTIBITOB TI0 IPOBEPKE
NPEJIOKEHHBIX THITOTE3.

Bbonbiroe BHMMaHNE yesSeTCs pEIICHNIO pacu€THBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom juist
pacu€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3ajaui C SIBHO 3a/1aHHOM (PU3UUECKON MOJIENbIO,
MO3BOJISIOIINE IPUMEHSATh U3YYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jelia
Kypca, TaK 1 MHTETPUPYs 3HaHMsI U3 Pa3HbIX pa3aenoB. /s KauecTBEHHBIX 3a7ja4 IPUOPUTETOM
SBIISIIOTCS 3aJ1aHUsI Ha 00bCHEHHE MPOTeKaHNUs (PU3NYECKUX SIBIIEHUH U MPOLIECCOB B
OKpY’Karolien )KU3HH, Tpedyromue Bioopa Gru3nueckoil MO sl CUTYalluu MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu @PI'OC COO k mMaTepHaIbHO-TEXHUUYECKOMY 00€CIIeUeHUI0
y4eOHOT0 nporecca 6a30BbIil ypoBeHb Kypca (M3UKU Ha YPOBHE CPEAHEr0 OOIIEro o0pazoBaHMs
JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (PU3MKU MU B YCIIOBHSIX
MHTETPUPOBAHHOT0 KabMHETa MPEIMETOB €CTECTBEHHO-HAYYHOT0 IMKIIa. B kabunete Qpusuku
JOJIKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYAOBAHUE 1JIs BBIIIOJHEHHS YKa3aHHBIX B
nmporpaMMme o (Gpu3nKe y4eHHYEeCKUX MPAaKTHUECKUX padoT U IEMOHCTPALIMOHHOE
obopyoBaHue.

JlemoHcTpanonHOe 000pyaoBaHKe (OPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTH U 00ecreunBaeT MOCTAHOBKY MEPEUYNCIIEHHBIX B IporpaMme 1o (pu3nke



KJIFOUEBBIX JEMOHCTPAIIUN JUTsl HCCIICIOBAHUS U3y4aeMbIX SIBJICHHUH M IMPOIIECCOB,

OMIIMPHUYCCKUX U (bYHHaMeHTaJ'IBHHX 3aKOHOB, UX TCXHHUYCCKHX HpHMeHeHI/IfI.

JlaboparopHoe 00opyaoBaHMe ISl YYCHUUYECKUX MPAKTUYECKUX paboT popMUpyeTcs B BUIE

TEeMaTHYCCKUX KOMILIEKTOB U 00ECIICUHNBACTCS B pvaéTe OAHOI'0O KOMIIJICKTA Ha IBYX

oOyyaromuxcs. TeMaTnueckne KOMIUIEKTHI JIJAOOPaTOPHOTO 000PYIOBAHUS IOJIKHBI OBITH

MOCTPOCHBI Ha KOMITJICKCHOM MCITOJIb30BAaHUN aHAJIOTOBBIX U MU(PPOBBIX TIPUOOPOB, a TAKIKE

KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX 1aOOpaTOPHIl.

OCHOBHBIMH HOEIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM O6pa3OBaHI/II/I SABJIAIOTCA:

dbopMUpOBaHKE UHTEPECA U CTPEMIICHUS O0YJAIOIINUXCS K HAYTHOMY H3y4EHUIO
MPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

Pa3BUTHEC HpeﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHUA U (I)OpMI/IPOBaHI/Ie
HCCIICAOBATCIILCKOI'O OTHOHICHUS K OKPYIKArOIIUM SABJICHUSM

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ 00BACHATH SABJIEHUS C HCIOJIL30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HAHUU U
HAYYHBIX TOKAa3aTCIIbCTB,

(dbopMUpOBaHUE TIPEIICTABICHUNA O POJIM (U3UKH JUTSI PA3BUTHS JPYTUX €CTCCTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHH.

I[OCTI/DKGHI/Ie ITHUX ICIeH oOecreunBaeTcs PEIICHUEM CIICAYIOINX 3a1a4 B IPOLCCCC NU3YUCHUA

Kypca (pU3MKU Ha YpOBHE CPEHET0 OOIIEero 00pa3oBaHus:

nproOpeTeHne CUCTEMbI 3HaHUH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (GU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKY U JIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHNE YMEHUN MPUMEHATh TEOPETHUECKUE 3HAHUS 1151 OOBSICHEHUS
bu3nYECKUX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B pEeLICHHS pa3InYHbIX 3a/1a4 C ABHO 3aJJaHHOU (pU3HUECcKOil
MOJIeJIbI0, 3aa4, MOPa3yMEBAOIINX CAMOCTOATEIbLHOE Co3aHNe (PrU3HUECKO
MOJIeJIY, aJIEeKBaTHOW YCIIOBUSIM 3a]1a4H;

NOHUMaHHe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;

OBJIaJICHHE METO/IaMU CaMOCTOSITENIbHOTO TUIAaHUPOBAHUS U TIPOBEACHUS (PU3NUECKHUX
9KCIIEPUMEHTOB, aHaJIM3a U UHTEepIIpeTalui HHPOPMAIUH, ONIPEIEICHUS
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yibTaTa;



® CO3JaHUE YCIOBUH I pa3BUTUS YMEHUH ITPOCKTHO-UCCIIENOBATEIBCKOM, TBOPYECKON
JIeATEIbHOCTH.

[Ipennaraemslii B mporpaMMe 1o Gpu3uKe nepedeHs J1ad0paTOPHBIX U MPAKTHYECKUX padoT
ABIISIETCS. PEKOMEHIOBAHHBIM, YUUTENb I€TIaeT BHIOOP MpOBEACHUS Ta00PATOPHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIUXCsl.

COJAEP)KAHUE OBYYEHHUA : 11 KJIACC

Pazneal.dnekTpoauHamMmuka
Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUA

[TocrosiHHbIE MAarHUTHI. B3auMoelicTBrE MOCTOSHHBIX MArHUTOB. MarnuTHoe nosie. Bekrop
MarHuTHOM uHAYKUMH. [I[puHIMI cynepno3uuuy MarHUTHBIX NoJiel. JIMHMM MarHuTHOM
nHAyKIuY. KapTrHa TMHUA MArHUTHOM MHAYKUIHUH MOJIS TOCTOSHHBIX MAarHUTOB.

MaruunTtHoe nose IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUA WHAYKOUU MAariuTHOI'O IOJIA AJIMHHOI'O
IIPSIMOTO ITPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM. OIIBIT
Opcrena. BzanmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, e€ Moaynb U HanpaBiieHUE. [[BrkeHNe 3apsyKEeHHOM YacTUIIBI B OJJHOPOITHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.

SIBneHne AneKTpOMAarHUTHOM MHAYKIMU. II0TOK BEKTOpa MArHUTHON MHIYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKkuuu dapanes.

BuxpeBoe anexkTpruyeckoe mose. INeKTPOABMKYIIAs Crjla UHIYKIIUU B IPOBOJIHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABIKYIIASI CHJIAa CAMOUHYKIIUH.
OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHamueckne yCTpOﬁCTBa H IPAKTUYICCKOC MPUMEHECHUC: ITIOCTOAHHBIC MAIrHUTHI,
SJICKTPOMArHUTHI, JICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIHUOHHAA IICYb.

Jlemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MAaTHUTHOTO MTOTOKA.
Pa3pgen 2. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHUS

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOanus. ['apMoHrYecKue KoiaeOaHus.
[Tepuon, yactoTa, aMIuuTyAa U ¢asza koiaedanuii. [Ipy>KMHHBINA MasTHUK. MaTeMaTn4ecKuii
MasiTHUK. Y paBHCHHE TAPMOHHYECKUX KoJieOanuid. [IpeBparienne YHEpTuy Py TApMOHUYECKUX
KOJIEOAHHMSIX.

Konebarenbublii KoHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHHS B UACATHBHOM
K0JIeOAaTETFHOM KOHTYpE. AHAJIOTHS MKy MEXaHUYECKIMH U 3JICKTPOMAarHUTHBIMU
konebanusMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€ATbHOM KO0JIE0aTEIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaronux KoneOaHusAX. BoIHY X I€HHbIE MEXaHUYECKUE KOJIEOaHMUS.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[TepemennbIit Tok. CHHYCOUAANBHBIN TEpeMEHHbIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHne IEKTPUIECKON SJHEPTUH.
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE 3IeKTpodHeprun. KynbTypa ucnoiab3oBaHus
AIIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHuyeckue yCTpOﬁCTBa U IPAKTUYICCKOC IMPUMCHCHUC! 3HCKTqueCKI/Iﬁ 3BOHOK, 'CHECPATOP
MNEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOICPpCaay.

Jlemoncmpayuu

HccnenoBanue nmapaMmeTpoB KoJeOaTenbHON CUCTEMBI (TIPY>KMHHBIN WK MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.



Habmronenue pe3onanca.

Pe3onaHc npu mociie10BaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKA WHIAYKTUBHOCTH U
KOHJICHCATOpa.

Mogens IMHUAN 3IEKTPOIIepeadHn.
Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHbL

MexaHuueckre BOJIHBI, yclIoBuUs pactipocTpanenus. [lepuosa. CkopocTh pacipocTpaHeHus U
JuinHa BOJHEL [lonepeunsie u mpoaonbHble BOJHBL MHTEppepeHnns u nuppakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJNIeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHHS 3JIEKTPOMAarHUTHRIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B anekrpomarauTHoit BosHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTPaXCHHE, IIPEIIOMIICHUE, MMOJSIpU3anus, qudpakiws, narepeperius. CKopocTb
3JICKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[TpuHIMIBI paAMOCBS3U U TeNleBUACHUS. Paruonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIeH Cpeibl.

TexHn4ecKkne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEULIMHE, Paiap, paluonpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEeHHE TOMEPEUHBIX U MPOIOIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus ¥ MpeIoMIICHUSI MEXaHUYECKUX BOJH.

HabGnronenue nntepdepeHuu u U pakiini MEXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habnronenue cBsi3u rpPOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJIeOaHHIA.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MPETOMIICHHE, TIOJISIPU3aITHs,
nudpakuus, tHTepdepeHIus.

Paszngea 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe paclipocTpaHeHHE CBETa B OJJHOPOHOM cpene. Jlyu
cBeTa. TOUEYHEI HCTOYHUK CBETA.



OTtpaxxkeHnue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHui B IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHbI IPEOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb IPEIOMIICHUS.
ITonnoe BHyTpeHHEE OTpaxeHue. IIpenenpHblil yroil OJIHOr0 BHYTPEHHETO OTPAKECHHUSL.

Hucnepcus ceera. CnoxxHbIi coctaB 6eroro csera. L{Ber.

CoOuparomue u pacceuBaromye JuH3bl. ToHKas MuH3a. POKYCHOE paCCTOSHUE U ONTUYECKAs
cui1a TOHKOM 1MH3bI. [locTpoenne n3o0pakeHuil B COOMPAIOIIMX U PacCeUBAIOIINX JIMH3AX.
®opMyna TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX CUH(A3HBIX KOTCPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. Y caoBrue HAOMIOICHHS TIIaBHBIX MAKCUMYMOB
IpY MaZeHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEIIETKY.

HOJ'IHpI/ISaI_II/IH CB€Ta.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyna, (poToamnmapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AU(PPaKIIMOHHAS
peIETKA, IOJIAPOnL.

Llemoncmpayuu

[IpsMonuHeHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMIIeHne cBeTa. OnTudeckue npuoopsl.
IlonmHOE BHYTpEHHEE OTpaKEHHE.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mojenu MUKpPOCKOTIA, TEIEeCKOTa.

Hab6monenue nnrepdepeHimm ceera.

Hab6nronenue nudpakuuu cBera.

Pa3nes 4. OcHOBBI cieUAJbLHOH TEOPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynatel crienuanbHON TEOPUU
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA B BAKyyMe, IPUHIIUIL
OTHOCUTEIHLHOCTHA DHUHINTEHHA.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMCIIJ'ICHI/IC BPEMCHHU U COKpAIICHUC NJINHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3zpnen S. KBanToBas ¢pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3Heprun (HOTOHA € €ro YaCTOTOH. DHEPTUs K UMITYJIbC
dboToHa.

OtxperTre u uccnenosanue Gorordpdexra. Onpitel A. I'. Croneroa. 3akons! GpoTodpdekra.
VYpauenue DitHmreiina 11 potoddpdekra. «KpacHas rpanuia» dpotodrddekra.

Hasnenune ceera. Onbrtel [1. H. JIeOenena.
XUMHYECKOE ICMCTBUE CBETA.

TexHuYecKne yCTpOMCTBA U IPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

Tema 2. Cmpoenue amoma

Mopuens atoma Tomcona. OneiTel Pesepdopaa o paccestHuto o -gactuil. [Imanerapaas Moaens
atoma. [locrynater bopa. 3inydenue u nmoriomenrne OTOHOB MPH MEPEX0JIe aTOMa ¢ OJHOTO
YPOBHSI 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPTHH aTOMa BOAOPO/A.

BonnoBssle cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHBIN aHaIu3 (CHEKTPOCKOI),
Ja3ep, KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Ornpezenienne JIMHBI BOJTHBI Jlazepa.
Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
Tema 3. Amomnoe sA0po

SKCHepI/IMCHTLI, JOKa3bIBAOMINEC CIIOKHOCTD CTPOCHUS A0pa. OTKpLITI/IC PaaAnOaKTUBHOCTH.
OnbIThI Pe3ep(b0p1[a o OPCACICHUIO COCTAaBa paIUOAKTUBHOI'O U3TTyUCHUS. CaoiicTBa aJ'IL(I)a-,
6eTa-, raMmMa-us3JIydCHUs. Bausxue PAaAUOAKTUBHOCTH HA KUBBIC OPTraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. Hyknonnas mozens siipa I'elizen6epra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DINeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaIMOaKTUBHOTIO pacnaja.



DOHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peaktop. TepmosiaepHbiii cuaTe3. [IpoOaeMbl 1 MEPCIIEKTUBHI SACPHON YHEPTETUKH.
DKOJIOTUYECKUE aCIIEKTHI SJEPHON SHEPTETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHuveckne ycTpoiicTBa M NpaKTHYECKOE TPUMEHEHHE: T03UMETp, Kamepa Bunbscona,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu
CuéTYynK MOHMU3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 6. CTpoeHue coTHEYHOM CHCTEMBI

Oransl pa3BUTUA acTpoHOMUH. [IpHUKIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHIE ACTPOHOMHUH.
Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MIIAHEThI, X BUANMOE JABHKEHUE.
ConneyHas cuctema.

Connue. Conneunast akTuBHOCTh. McTounuk sHeprun ConHua v 3B€37. 3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTHUKU. J{narpamMmma «CreKTpalbHbIN KIacC — CBETUMOCTHY. 3BE3/IbI TTIABHOM
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]T TJIaBHOM
nocieaoBarelbHOCTU. BHyTpeHHee cTpoenue 38€3/1. COBpeMEHHBIE MPEACTABIECHUS O
MPOUCXOKACHUH U 3BOToIMH COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3 /L.

Muineunsii [1yte — Hama [Manaktuka. [Tonoxenue n npmxenue Coinnia B ["amaktuke. Tumbl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX FalaKkTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranakruk. Teopus bonbmioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHUE.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.
Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus



Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIs
oTIpeieNIeHUs TIOJIOKEHUsSI HeOeCHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.
Pa3nen7:3Hauenue GU3MKHU I MOHUMAHUSI MHPA ¥ Pa3BUTHSI POU3BOAUTEIbHBIX CHIIL.
Pa3nen 8:00001a0mn1ee noBTopeHue

Ponb gu3uku u acTpOHOMUYU B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COITMATLHON U ATHYECKON
cdepax AesITeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU M aCTPOHOMHH B COBPEMEHHOMN HayYHOMH
KapTHUHE MUpPA, poJib (U3UUYECKOM Teopur B HOPMUPOBAHUHU MIPEICTABICHUM O (PU3NYECKOM
KapTHUHE MHUPa, MECTO (PU3UUECKON KapTUHBI MUPA B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJCTABICHNUN O IIPUPOJE.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenue yueOHoro npeamera «dus3nka» Ha ypoBHE CpeHEro o0miero oopazoBanus (0a30BbIi
ypOBeHI)) JOJI’KHO o0ecrieunTh AOCTHIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, MCTAIIPCIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Pu3uKay» JOKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsl pYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
NO3ULUEN INYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSM POCCUNCKOTrO 00IIECTBa,
paciMpeHue JKU3HEHHOTO OIbITA U OTbITa JIEATEIbHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UITUK 00YUYAIOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

MPUHSITHE TPATUIIUOHHBIX 00IEYeTIOBEUECKUX TYMAaHUCTHUECKUX B IEMOKPATHIECKUX
IICHHOCTEI;

TOTOBHOCTH BECTH COBMECTHYIO JIITETLHOCTh B MHTEPECaX IPaskJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEILHOM OpPraHU3aIliH;



YMCHUC BSaHMOHeﬁCTBOBaTB C ConquaJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX (bYHKHI/ISIMI/I n
Ha3HAa4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
2) NATPHOTHYECKOTO BOCITUTAHUS
c(OPMHPOBAHHOCTb POCCUHCKOM Irpa)1aHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTHKCHHUSIM POCCUNUCKHX YUEHBIX B
obsactu (GU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTD OLICHUBATHL CUTYyAallUIO U IPUHHUMATD OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTHU yLIéHOFO;

OCO3HAHUE JTMYHOTO BKJIAA B IIOCTPOCHHE YCTOWIHUBOTO OYIyIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IIPUCYILErO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3InYHbIM chepaM npodecCuoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
($u3KKON U TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOODP Oyayiiel npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPa30BaHUIO B 001acTH (PU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 9K0JIOrH4€eCKOT0 BOCIUTAHUS:

c(OPMHPOBAHHOCTb IKOJOTHUECKON KYJIbTYphl, OCO3HAHUE II100aTBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOoOiIeM;

IIJIAHUPOBAHUE U OCYILECTBIICHUE NEUCTBUI B OKPYXKAIOILLEH Cpeic HA OCHOBE 3HAHUS LENei
YCTOWUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciIMpeHHe ONbITa JAeITeIbHOCTH IKOJIOTUYECKON HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU N0 (PU3HKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢du3nUecKoil HayKu;



OCO3HAaHUEC ICHHOCTU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTE B IIPOLECCCE N3YUCHUA (1)I/ISI/IKI/I
OCYHWIECTBIIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaIHU3UPOBATh IPOOIIEMY, pacCMaTPUBaTh €€
BCECTOPOHHE;

OnpeacCIATh UCIN ACATCIBHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX JOCTHIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUMSA B PACCMATPHUBACMBIX (1)I/IBI/II-ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh IJIaH pelIeHUs MPOOJIEeMbI C YIETOM aHaM3a UMEIOITUXCSI MATEPUATIbHBIX U
HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIbHOCTH, OLICHUBATH COOTBCTCTBHUEC PE3YJILTATOB LIC/ISIM, OLICHUBATDH
PUCKH HOCJ'Ie,I[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPJMHHUPOBATH U BBIOJIHATH pa0OTY B YCIOBUSAX PEAIbHOT0, BUPTYAIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

Ppa3BUBATb KPCATHBHOC MBIIIJIICHUEC IIPU PCIICHHUHN JKU3HCHHBIX HpO6J’ICM.
ba3oBbie HCCJIE€A0BaATECIbCKHUE HeﬁCTBHﬂ:
BJIAJACTH HayllHOfI TepMI/IHOJ'IOFI/Ief/'I, KIIOYCBBIMH IMOHATHUAMHA U MCTOAaMU (1)1/131/1116(:1(0171 HAYyKH,

BJIaJACTh HaBbIKaMH y‘Ie6HO-HCCHeILOBaTCHBCKOﬁ n HpOGKTHOﬁ JACATCIIBHOCTU B obnactu q)HSI/IKI/I,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITONCKY METOJOB PCHICHUA 3a1a1
(1)I/I3I/I‘I€CKOFO COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHU A,

BJIa/IETh BUJAMH JIEATEIHHOCTH 1O MOJyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEepIpETalny,
npeoOpa30BaHUIO M MPUMEHEHHIO B Pa3JINYHBIX YUYEOHBIX CUTYalUsAX, B TOM YHUCIIE IPU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBA3U U aKTyaJIM3UpOBaTh 33/1a4y, BBIJBUTATh THIIOTE3Y €€
pELICHUs, HAaXOAUTh apryMEHTBI JUUIS JOKA3aTeIbCTBA CBOUX YTBEPKICHUH, 3a1aBaTh I1apaMETPhI
Y KpUTEPUU PELICHNUS;

AHAJIU3UPOBATH IMOJYYCHHBIC B XOA€ PCHICHUA 3aJ]a4r PE3YJIbTaTbl, KDUTHYCCKH OUCHNUBATH UX
JOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM
YHClie IPU U3YYCHUU (DU3HKY;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETh IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUYECKYIO 001aCTh KU3HEEATEILHOCTH;
YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEH, IPeJIaraTb OPUTHHAJIBHBIE MIOAXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIaJI€Th HaBbIKaMU NOJy4YeHUs HHPOopMaLUU (GU3UIECKOr0 COJIEPKaHUs U3 HCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSATENIBHO OCYLIECTBIIATD ITOMCK, aHAIU3, CUCTEMATU3ALUI0 U UHTEPIIPETALIUIO
MH(pOpMaLUU Pa3InYHbIX BUJIOB U (OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

HCII0JIB30BaTh CPCACTBA I/IH(i)OpMaIII/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pelICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33124 C COOJII0JICHUEM TPeOOBaHHIA
SPrOHOMHMKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TIPABOBBIX U 3TUYCCKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COIEPIKAaHUS B pa3IMYHBIX (hopMaTax ¢ yuéToOM Ha3HAUCHMS
UH(OPMALIMK U LIEJIEeBOM ayTUTOPUH, BBIOHpasi ONTUMAIbHYIO (OpMY NpEACTABICHUS U
BU3YaIU3al1H.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYILECTBIIATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

pPa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX AEHCTBUI ¢ yU4ETOM OOLINX HHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

MIPUHUMATh L€ COBMECTHOM JI€ATEIEHOCTH, OPIraHU30BbIBATh U KOOPANHUPOBATH ACUCTBUS 11O
€€ JOCTMKEHHUIO: COCTABIIATH IUIAH JEUCTBUM, paCIpeIesATh POJIU C yUETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/A M KAKJOT0 YIaCTHUKA KOMaH/bI B OOIINI pe3yiIbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;



npeajaratb HOBBIC IIPOCKTHI, OLICHUBATh UACHU C IO3UIIUKY HOBHU3HBI, OPUTMHAJIIBHOCTH,
HpaKTquCKOfI 3HAYNUMOCTH,

OCYHIECTBJIATE MO3UTUBHOC CTPATECTHYCCKOEC ITIOBCACHUE B PA3JIMYHBIX CUTyallUAX, IIPOSBIIATH
TBOPYECTBO U B006pa)KeHI/Ie, OBITh HMHHUIINAaTHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOATCIIBHO OCYIICCTBIIATD ITO3HABATCIIBHYIO JACATCIBHOCTD B o0ractu (1)I/IBI/IKI/I n
ACTPpOHOMUM, BBIABIIATH HpO6JICMBI, CTaBUTH U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4diu,

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH
BBITNIOJIHEHUSI IPAKTUYECKON pabOThI ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYaLUsM;
pacIIUpATh paMKH Y4€OHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieTIaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIIMH B 00J1aCTH PU3UKH, TOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JaBaThb OICHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTh, OLICHHUBATDH
COOTBCTCTBUC PC3YJIIbTATOB LECIIAM;

BJIaJeTh HaBBIKaMHM I1I03HABaTEIIbHOM peq)HeKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX JIeNCTBUI U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mporiecce T0CTHKEHHS JIMYHOCTHBIX Pe3yIbTaTOB OCBOCHHSI IPOTPaMMBbI 10 (GU3HKe [Ist
YPOBHS CPETHETO O0IIET0 00pa3oBaHus y 00YJAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HAaHUS, BKJIIOUYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE 3MOIIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMpOBaHusl, BKIIIOYAKOIIET0 CAMOKOHTPOJIb, YMCHUE IPUHUMATh OTBETCTBCHHOCTD 3a
CBOE IIOBCACHUC, CIIOCOOHOCTH aaanTUupoBaTLCA K SMOIMOHAJIBHBIM U3MCHCHHUAM U IIPOSABJIATH
FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

BHyTpeHHeﬁ MOTHUBALINH, BKJ'II-OLIaIOH_Ieﬁ CTPEMIICHUEC K NOCTHXXCHUIO LCIIU U YCIIEXY, OIITUMU3M,
HWHUIIMATUBHOCTL, YMCHHC JIEMCTBOBATh MCXOMS U3 CBOMX BO3MO)KHOCT€I>'I;

OMIIaTHH, BKJ'IIO‘laI-OH_Ieﬁ CIIOCOOHOCTH MMOHUMATh OMOIOUOHAJIBHOC COCTOAHUEC APYTUX,
YUYUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUUN O6HIGHI/I$I, CITOCOOHOCTB K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIEHUS C APYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIly 00y4yeHusi mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEeMOHCTPUPOBATh Ha MPUMEPax poJib U MeCcTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAY4YHOM
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B TPAKTHUECKON
JESATEIILHOCTH JIIOEH;

BBITIOJTHATH KCIIEPUMEHTHI TIO UCCIIEIOBAaHUIO (PU3MUECKUX SIBICHUN U TPOIIECCOB C
MCIIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUM, IPU 3TOM (POPMYIUPOBATh
npoOeMy/3agady U TUIIOTE3y YIEOHOro SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh IPSIMbIE 1 KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEJIUYUH, IPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CIOCOO U3MEPEHUS U HCTI0Ib30BaTh U3BECTHBIE METObI OLIEHKH IOTPEIIHOCTEH
U3MEPEHUI;

HCCJIEIOBATh 3aBUCUMOCTH MEX1y PU3NYECKUMHU BEIMYMHAMHU C UCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHU, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YyIbTaThl OTYyYEHHON
3aBHCUMOCTH (PM3NYECKUX BETUYMH B BUJE TaOIHIl U TpadUKOB, AeaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEIOBaHHUS;



co0Jro1aTh MpaBmiia 0€30MacHOTO TPyAa MPU MPOBEACHUH MCCIICIOBAHUN B paMKaxX yaeOHOTO
IKCIIEPUMEHTA, Y4eOHO-MCCIIEA0BATEIBCKON U MPOSKTHOMN JAEITEIFHOCTH C HCIIOIH30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U JTA0OPaTOPHOTO 00OPYAOBaHUS;

pemath pacy€THbIE 33a4u C SIBHO 33/1aHHON (PU3NYECKOI MOJAETBIO, UCIIOB3Ys (PU3UYECKHe
3aKOHBI U IPUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBHUS 3a7a4l BBIOUPATh (PU3UYECKYIO MOJIEIb,
BBIJICNIATH (PU3NUECKUE BEIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IJIs €€ PEeIICHH s, TPOBOIUTh
pacy€Thl U OLIEHUBATh PEAIbHOCTh IOJIyY€HHOI'O 3HAU€HUs (PU3MUECKON BEITMUNHBL;

peliaTh KAYECTBCHHLIC 3a/la4: BLICTPAUBATD JIOTUYCCKU HCIIPOTHBOPCUYNBYIO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘JCCKI/IC SABJICHUS,

UCIIOJIb30BAaTh MPH PEIICHUH YUEOHBIX 33a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUHN IS
MIOWCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALINHN U MIPEJCTABICHNUS y4eOHON U HAYIHO-TIOMYIISIPHON
uH(pOpMaLnH, MOTYYECHHON U3 PA3IMYHBIX UICTOYHUKOB, KpUTHUECKH aHATU3UPOBAThH
HOoJy4aeMyro HH(opMaIuio;

NPUBOINUTH TIPUMEPHI BKIIa/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TCOPETHUSCKUE 3HAHUS 110 (PU3MKE B TIOBCETHEBHOM KU3HU JJIsT 00eCTICUCHUS
0€30MacHOCTH MPU 0OpaIlEHUH ¢ TPUOOPAMU U TEXHUUYECKUMHU YCTPONCTBAMU, ISl COXPAHCHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpeie;

paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh paboTy
IPYHIbl, PAlMOHAIEHO PAaCHpeeNaTh 00s13aHHOCTHU U IJIAHUPOBATH AESITEIbHOCTD B
HECTaHJAPTHBIX CUTYAlUsIX, aI€KBAaTHO OLIEHUBATH BKJIAJ KaXJI0r0 U3 yYaCTHUKOB IPYIIIHLI B
pelIeHne paccMaTpUBaeMON MPOOIIEMBI.

JleMoHCTpHpOBaTh HAa IPUMEPaAX PoJib U MECTO PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUN COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON
JEeSTeIbHOCTH JIFOJIEH, IETTOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHUILIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEINEH: TOUEUHBIH 3JeKTPUUECKUi
3apsi, JIyd CBETa, TOUYCYHBIM HCTOYHUK CBETA, AJIEpHAs MOJEIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO Siipa IpU pelieHnu GU3NYECKuX 3a/1ay;

pacro3HaBath (pusndeckue saBieHus (poIecchl) U OOBACHATH X HA OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH U KBAaHTOBOM (PU3UKU: AJIEKTpUUECcKasi IPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOEe, MarHUTHOE JACUCTBUS TOKA, B3aMMOICHCTBHE MAarHUTOB, JIEKTPOMarHUTHas
UHIYKIMS, JeCTBUE MAarHUTHOTO TOJISl HA IPOBOIHUK C TOKOM U JIBUXKYIIUICS 3aps,
3JIEKTPOMAarHUTHbIE KOJIeOaHHsI U BOJHBI, IPSMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKeHUE,
npejoMieHue, nHTephepeHus, Tuppakuus 1 NoIsSpU3aLus CBeTa, TUCIepCHs CBETa,
dotoanexkrpuueckuii 3pdext (hoTodrddekT), cBeToBOE NaBIeHNHE, BOSHUKHOBEHHUE JIMHEWHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OMNUCHLIBATH U3YUYCHHLIC KBAHTOBLIC ABJICHUA U MMPOLICCCHI, UCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IG BCJIIMYHHBI:
CKOPOCTB JJICKTPOMArHuTHBIX BOJIH, AJIMHA BOJTHBI M HaCTOTA CBCTA, SHEPTUA U UMITYJIbC (bOTOHa,



NepUoJ MoTypaciaja, SHEPTus CBA3H aTOMHBIX siIep, IPH OMUCAHUH MTPABUIIBHO TPAKTOBATh
(U3HYECKUI CMBICI HCIIOJIB3yEeMbIX BEITUYHH, UX 0003HAYCHUS U SUHHIIBI, YKAa3bIBATh
(hopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU, BEIYUCIATH
3HaYeHHe (PU3NUECKON BEITHUNHBI,

CTPOUTH M ONUCHIBATH N300paKCHHE, aHATU3UPOBATH (PU3UIECCKHUE MPOIIECCHI U SBIICHUS,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M IPUHIIUIIEL: 3aKOH OMa, 3aKOHBI ITOCIICIOBATEILHOTO U
MapajuIeIbHOTO COEIMHEHUS POBOHUKOB, 3aKOH [ xoyis—JIeHIa, 3aKOH 3JIEKTPOMarHuTHOU
WHIYKIWHW, 3aKOH MPSAMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI
MpeIOMIICHUS CBETa, ypaBHeHUE DWHINTeHa 1 hoTodddexTa, 3aK0H COXpaHEHHsI SHEPTHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs AIEKTPUUECKOr0 3apsia, 3aKOH COXPaHEHUs
MacCOBOT'0 YMCJIA, ITOCTYJIAThl bopa, 3aK0H paJlnOaKTUBHOI'O pacIaja,

CO3/1aBa€MOE€ IIOCKUM 3€pKajoM, TOHKOW JIMH301

BBITNOJIHATH 3KCIEPUMEHTHI 110 UCCIIE0BAHUIO (PU3MUECKUX SIBICHUN U IPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (hOpMyIHpOBaTh
npobaeMy/3afady U TUIoTe3y y4eOHOro 3KCIepUMEeHTa, COOMpPaTh YCTAHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUUUH, IIPU ITOM BBIOMpATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPELIHOCTEN
U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH C UCTIOIB30BaHUEM MPSAMBIX U3MEPEHUil: Mpu
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH
bu3NYECKUX BEIWYHMH B BHJIE TaOIUI] U rpaUKOB, JeNaTh BBIBOJIBI 11O pe3yIbTaTaM
HCCIICIOBAHMS;

co0uro1aTh MpaBuiia 0€30MacHOro TPY/la NP MPOBEJCHUN UCCIEI0BaHUN B paMKax yueOHOTo
HKCIEPUMEHTA, YUeOHO-HCCIeI0BATENbCKON 1 MPOEKTHON AEATENBHOCTH C UCIOIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pelaTh pacy€THbIE 33J]a4u C BHO 3a/laHHON (PM3NYECKOM MOJIENbI0, UCTIONb3Ys (PU3NUYECKHe
3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBHUS 3a7auil BIOUpATh (PU3UYECKYIO MOJIENb,
BBIIETIATH PU3NYECKUE BEIUYMHBI U HOPMYIIBL, HEOOXOIUMBIE I €€ pelIeHus], TPOBOIUTh
pacy€Thl U OLIEHUBATH PEAILHOCTH IMOIYUYE€HHOTO 3HAaUeHUs! (PU3UUECKON BETMYUHBI;

peliaTh KAYECCTBCHHLIC 3a/1a4n: BHICTPAUBATD JIOTUYCCKU HCIIPOTHUBOPCUYNBYIO LICIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOf/'I Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILICCKI/IC SBJICHUS

UCIIOJIb30BaTh MPH PEIIEHUH YU4eOHBIX 337a4 COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBaHUs, MHTEPIPETALUHU U NIPECTABICHUS y4eOHOM U HAYyYHO-TIOMYJISIPHON
uH(pOpMalnH, MOTYYSCHHON U3 PA3INYHBIX HCTOYHHUKOB, KpUTHUECKH aHATU3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIIMIIBI ISHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3NIuvaTh
yCIIOBHA UX 0€30MacHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;



MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TTOBCETHEBHOM KU3HU AJIs 00ecreUeHUs
0€30MacHOCTH NP OOPAICHUH ¢ TPHOOPAMU U TEXHUYECKUMH YCTPONCTBAMH, IS COXPAHCHHUS
3JI0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;

paboTaTh B rpymIe C BHITOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJICH, MIIaHUPOBATh PaboTy
IPYIIIbl, PAlMOHAIBHO PACIPEEIATh 00s13aHHOCTHU U INIAHUPOBATH AEATEIbHOCTD B
HECTaHJIaPTHBIX CUTYallUsX, aIeKBaTHO OLIEHNBATh BKJIAJ] KQXK/I0T0 U3 YYaCTHUKOB I'PYIIIbI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.

Tematnuyeckoe nnaHupoBaHue

Ne Tema pasgena Kon-so MpaKtnuec. KoHTpoOnb.
yacos paboTbl paboTbl

1 AneKTpoauHAMUKA 12 2 1

2 Koneb6aHua n BONHbI 25 1 1

3 OnTtuka 21 5 2

4 OcHoBbI cnewuranbHoO Teopum 6 - -

OTHOCUTENbHOCTU
5 KsaHTOBas ¢pu3uka 27 1 1
6 4

CTpoeHue CONHEYHOI cucTembl

7 3HauyeHue PU3NKK ANA NOHUMaHUA mupa | 1 - -
1 PasBUTUA NPOU3BOAUTE/IbHBIX
cun

8 0O606watouiee NnoBTOpeHUe 6 - 1

WUror 102 9 6
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