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IlosicHuTeIbHAA 3aNUCKA

Pabouas nmporpamma 1o ¢usuke (6a30BbIi ypOBEHb) HA YPOBEHb CPETHETO 001Iero 00pa3oBaHus
st ooydarommxcs 11-x kimaccoB MBOY «Kosynbckas COILINe 1» pazpaboTana B COOTBETCTBUU
¢ TpeOOBaHUSAMH:

e®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

eniprka3a Muno6pHayku ot 17.05.2012 Ne 413 «O0 yTBepkaeHuun penepaabHOro
rocyJapCTBEHHOT0 00pa30BaTEILHOTO CTaHAApTa CpeaHero o0iero oopasoBaHus» (¢
M3MEHEeHUsMH, BHECEHHBIMU NMpUKa3oM MunnpocseuieHus ot 12.08.2022 Ne 732);

enipuka3za MunnpocsernieHust ot 18.05.2023 Ne 371 «O06 yTBepxkaennn gpeaepaabHOi
00pa3oBaTeNbHON MPOrPaMMBbl CPEeTHETO 00IIero 00pa3oBaHUNMY;

enipuka3za Munnpocsenienust ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsiaka
OpraHU3alMM U OCYILIECTBICHHUS 00pa30BaTEIbHON eI TEIbHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTPaMMaM — 00pa30BaTEIBHBIM IPOTPaMMaM Ha4aIbHOTO
00111er0, OCHOBHOT'O OOIIIETO U CPEeIHEro 00IIero 00pa3oBaHU»;

*KOHILIETILIMY TpernoiaBanus yueOHoro npeamera «dDusnkay;

*CII 2.4.3648-20 «CaHuTapHO-3MHUIEMHOJIIOTHYECKHE TPEOOBAHUS K OpraHU3aLUsIM
BOCIHUTAHUA U 00YyUEHHUsI, OTJbIXA U 03JOPOBIICHUS JETEH U MOJIOJIEKIY,
YTBEPKACHHBIX TIOCTAHOBJICHUEM INIABHOTO CaHUTAapHOro Bpaya oT 28.09.2020 Ne 28;

eCanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBBI U TPEOOBAHUS K 00ECTIEUEHUTIO
6e3omacHocTH U (M1K) 0e3BpeTHOCTH AJis YeloBeKa (haKTOpOB Cpellbl OOUTAHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM TIJIABHOI'O CaHUTAapHOro Bpaya oT 28.01.2021 Ne 2;

ey4yeOHOro miaHa cpegsero oouiero oopasosanust MbOY «Kozynbckas COLLNe 1y ,
yTBepxkAeHHOro npukazoMm oT 31.08.2023 Ne 118 «O0 yTBepkaeHUN OCHOBHOI
o0pa3oBaTeNbHON MPOrpaMMBbl CPeTHETO 00IIero 00pa3oBaHUNY;

benepanbHON paboueii mporpamMMBI 1o yueOHOMY TipeameTy «Du3ukay 0a30BOTO YPOBHSIL.

PaGouas nmporpamma OpHEHTHPOBAHA Ha II€JIEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
¢benepanbHOl paboyeil mporpaMMe BOCIIUTAaHUS U B paboueil nporpamme Bocnutanust MbOY
«Kozynbckas COLINe 1»

[Tporpamma o ¢pu3uke 6a30BOro ypoBHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
pazpaboTaHa Ha OCHOBE TOJIOKEHUI U TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM
o0pazoBaTenbHO nporpaMmel, ipeactaBieHHbIXx B PI'OC COO, a Takxke ¢ yyeToMm
benepanbHON paboueit MpOrpaMMbl BOCIIUTAHUS M KOHIICTIIIMH TPETIOJaBaHus Y4EeOHOTO
npeamera «Puzuka» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanumu,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

ConeprkaHue IporpaMMsl 1o (pu3Kke HapaBiIeHO HAa (OPMHUPOBAHNE €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa oOyyaromuxcs 11 xmaccoB npu oOyuennn ux ¢usnuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIeSITeIbHOCTHOTO noaxoza. [Iporpamma no ¢usuke cOOTBETCTBYET
tpedoBanusM OI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, PEAMETHBIM U METAIIPEIMETHBIM
pe3yabTaTaM 00y4eHus, a TAKXKE YUUTHIBACT HEOOXO0AUMOCTh PeaTn3alui MEKIPEIMETHBIX
CBsi3ell (PM3MKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU TIpeAMeTaMu. B Hell onpenenstoTes
OCHOBHBIE LIeJIM U3yueHHsl (PU3MKH Ha YPOBHE CPEIHEro o0Iero oopazoBaHus, IiIaHUPyEMble
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: TMYHOCTHBIE, METAIIPEIMETHBIE, IIPEMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma no (pusmke BKIIOYAET:



eIIJITAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM ypOBHE, B TOM YHCIIE
MpeIMETHBIE Pe3yJIbTaThl MO rojilaM 00yUeHus;

ecoziepkanue yueOoHoro npenmera «duznkay 1o rogam ooydeHus.
®du3uka Kak Hayka o HanboJsee 00IIKX 3aKOHaX MPHUPO/IbI, BHICTYIIAs B KAUECTBE YUEOHOTO
npeMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHHH 00 OKpY’KaloIeM MUpe.
HIkonbHBIN Kype (PU3HKH — CUCTEMOOOPa3y IO /ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPEMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XUMHEH, 6ronoruet, pusnueckoit reorpadueit u actponomueii. Mcronp3oBanue M akTUBHOE
npUMeHeHre GU3NYECKUX 3HAHUH ONpeeNnsieT XapakTep U pa3BUTHE pa3HOOOPa3HbBIX
TEXHOJIOTHH B cpepe F3HEPreTUKH, TPAHCIIOPTa, OCBOECHHS KOCMOCA, TMOTYy4YeHHSI HOBBIX
MaTepHaJoB ¢ 33JaHHBIMU CBOWCTBaMH U Jip. Vi3ydeHue (pu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMupOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpa oOydaromuxcs, B GopMupoBaHHe YMEHHI
MPUMEHSTh HAyYHBIH METO]I TO3HAHUS MPH BBHINOJIHEHUU UMU YUeOHBIX MCCIIEJOBAHUI.

B ocHOBY Kypca Gpu3uku 11 ypOBHSI CpeIHETO 00IIero 00pa30BaHus MOJTOXKEH P HIICH,
KOTOPBIE MO’KHO PacCMaTPUBATh KaK MPUHITUIIBI €70 MTOCTPOCHUS.

Nnes nenocTHOCTH. B COOTBETCTBUU € HEN KyPC SIBJISETCS JIOTUYECKU 3aBEPIICHHBIM, OH
COZICP’KUT MaTepuall U3 BceX pa3aenoB (PU3UKH, BKIIOYAET BOMPOCH! KaK KIACCHYECKOH, TaK
COBPEMEHHOW (hU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ HeW MaTepual Kypca pu3nku oObeIMHEH BOKPYT
¢dusnueckux Teopuit. BegymmMm B Kypce sBusieTcs GopMUpOBaHHE PEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Wnes rymanutapuzanuu. Ee peanuzanus npeamnonaraeT UCIoib30BaHUE T'yMaHUTAPHOTO
MOTeHITHATAa (PU3NUECKON HAyKU, OCMBICIICHHUE CBSI3U Pa3BUTHs (U3HKHU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECCKIUMHE, HPABCTBEHHBIMU U KOJIOTUIECKUMH MPOOTIEMaMH.

Wnes nmpuknagHoi HanpaBieHHOCTH. Kypc Gpusnku npemnonaraeT 3HakOMCTBO C IIAPOKUM
KPpYTOM TCXHHUYCCKUX U TCXHOJIOTHICCKUX npnnomeﬂnﬁ HU3YYCHHBIX TGOpI/Iﬁ 1 3aKOHOB.

W pnest 5KOI0ru3anuu peaau3yercs MOCPEACTBOM BBEICHHUS DIIEMEHTOB COACPKaHMs,
MOCBAILIEHHBIX KOJOIMYECKHM MpobieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXIECHUS MPOOIJIEM pallOHAIEHOTO MTPUPOIONIOIB30BaAHUS U
HKOJIOTHUECKON OE€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (PH3UKH Ha YPOBHE CpPeIHEro 00Iero 00pa30BaHuUs SIBIISIOTCS
¢busnueckue Teopuu (GopMupoBaHKE MPEACTABICHUN O CTPYKTYPE MOCTPOCHHUS (hU3NIECKOM
TEOpHHU, PO q)YHILaMeHTaJ'II)HI)IX 3aKOHOB U NPUHIOHUIIOB B COBPEMCHHBIX MPEACTABICHUAX O
NPUPOJIE, TPAaHHUIIAX TPUMEHUMOCTH TEOPHI IS OTIMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CuCTeMHO-eSITeTbHOCTHBIN MOIX0 B Kypce (DU3UKH pealln3yeTcst MPEexk e BCEro 3a CYeT
OpraHu3alMM SKCIEPUMEHTAIBHOM JesTeabHOCTH oOydatonmxcs. s 6a30Boro ypoBHs Kypca
(U3UKK — ITO HCITOIB30BAHUE CHCTEMBI ()POHTATHHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
71a00paTOpHBIX PabOT, KOTOPBIE B IMpOrpaMMe 1o Gpu3nKe 0ObeAUMHEHBI B OOIINI CIIHCOK
YYEHUUECKUX MPAKTUIECKUX paboT. BeIieneHne B ykazaHHOM IIepevHe JJa00opaTOpHBIX padoT,
MIPOBOJIUMBIX JUIsS KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] yHaCTHUKAMH 00pa30BaTeIbHOTO
mporecca UCX0/1 U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHalleHus kabuHeta ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJaieHHE 00yUYaOIUMUCT YMEHUSIMU POBOJUTH KOCBEHHbIE H3MEPEHUS,
WCCIICIOBAHHS 3aBUCUMOCTEH (PH3MUECKIX BEJIMYHMH U TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPE/UIOKEHHBIX THITOTE3.



bonbiioe BHUMaHNE yIEISETCS PELIEHUIO PACUETHBIX M Ka4€CTBEHHBIX 3a1a4. [Ipu atom s
pacueTHBIX 3ajjau IPUOPUTETOM SIBIISIFOTCS 33/1a4H C SIBHO 3aJJaHHON (hPU3HUECKON MOJEINbIO,
MIO3BOJIAIOIINE IPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJJHOTO pa3zelia
Kypca, TaK ¥ UHTETpUPYs 3HAHUSI U3 Pa3HbIX pa3zienoB. [[j1s kauecTBEHHBIX 3a71a4 IPUOPUTETOM
SBIISIIOTCS 3aJIJaHUS HAa OOBACHEHHE MPOTEKaHUs (PU3NYECKUX SIBIICHUM U MPOLIECCOB B
OKpYy>Karolen ®U3HU, TpeOyrolre Bbi0opa GU3NIECKOM MOAETH ISl CUTYyallul MPaKTUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusimu GI'OC COO k MaTepHaTbHO-TEXHUIECKOMY 00ECTIEYCHHIO
y4eOHOro npoiiecca 6a30Bbli yPOBEHb Kypca (U3HUKH HA YPOBHE CPEAHETO 00IIero oopa3oBaHus
JIOJKEH U3Yy4aThCs B YCIOBUSAX NMPEAMETHOTO KabuHeTa (GU3UKHU WK B YCIOBHIX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOT O IHKIIa. B kabunere ¢puznku
JOJDKHO OBITH HE00X0IMMOe JJabopaTopHOE 000PYA0BaHUE JJIs BHITIOJTHEHHS YKa3aHHBIX B
nporpaMmme mo (pU3NKe YYeHHUECKUX MPAKTUYECKUX paOdo0T U IEMOHCTPAIIHOHHOE
obopyoBaHue.

JlemoHcTpanmoHHoe 00opyaoBaHue GOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHHUMAIBEHOM
JOCTaTOYHOCTH M 00ECTIeYBAET MOCTAHOBKY MIEPEUNCIICHHBIX B IPOrpamMMe 1o (hr3nKe
KJIFOUEBBIX JEMOHCTPALMI JUIsl UCCIIEOBAHUS U3yYaeMbIX SIBJICHHUI U MPOLECCOB,
OHMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 06opynoBaHME AJIs YUCHUYECKUX NMPAKTHUECKUX paboT GopMHUpYyeTCs B BUJIE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIeUYNBAETCS B pacyeTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyuyaromuxcs. TeMaTHueckue KOMIUIEKThI 1a00paTOPHOTo 000PYA0BaHHS JOKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HUCIIOJIb30BAaHIH aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE
KOMIIbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU HOCJIsIMU U3YUCHUA (bI/IBI/IKI/I B O6IJ_ICM 06pa3013aH1/11/1 SABJIAIOTCA:

*(hopmupoBaHHE MHTEPECA U CTPEMIICHHS O0YJAIOIINXCS K HAYyYHOMY H3YUYEHHIO
MIPUPOIBI, Pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
*pa3BUTHE MIPEACTABICHUN O HAYYHOM METOE MO3HaHUS ¥ (YOPMHUPOBaHHE
HCCIIEI0BATENLCKOTO OTHOILIECHHSI K OKPY KAIOIIUM SIBIICHUSIM;
*(hopMHupOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3y4eHNsI OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;
*hopmupoBaHHe YMEHNI OOBSICHATH SIBICHUS C UCTIOIB30BAaHUEM (DU3NUECKUX 3HAHUH 1
HAYYHBIX JJOKa3aTeJIbCTB;
*(hopmupoBaHHEe peICTABICHUI O POIH (HU3UKH IS PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTH.
JlocTikeHne 3TuX 1ieiel 00ecreunBaeTCs pelieHneM CIEeAYIOINX 33/1a4 B TIPOLIECCe U3YUEHHS
Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHMs:

eIpuOOpETEHNE CUCTEMBI 3HAaHUI 00 O0IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIIOUAsS MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, DIEKTPOIUHAMHUKY,
KBaHTOBYIO (DM3HKY U DJIEMEHTHI aCTPOPU3UKH;

e popMHUpOBaHUE YMEHUI MPUMEHSATh TEOPETUUECKUE 3HAHUS AJI O0BICHEHUS
(bu3nUecKux SIBICHUH B IPUPOAE U JIJIsl IPUHATHUS PAKTHUECKUX PEIICHUN B
MTOBCE/THEBHOM JKU3HH;

*OCBOCHHE CITIOCOOOB PEIICHUS Pa3IHMYHBIX 33144 C SIBHO 33JaHHON (PU3NIECKON MOETBIO,
3aj1a4, Mo/ipa3yMeBaroINX CaMOCTOSTeNIbHOE co3aHle (PU3NIEeCKON MOJIENH,
aJICKBAaTHOW YCJIOBUSM 33/1a4U;

e[IOHUMaHHNE (PU3NUYECKUX OCHOB U MPUHITUIIOB JIEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS HAa OKPY’KAIOLIYIO CPEay;



*OBJIa/ICHHE METOJIJAMHU CAMOCTOSITEIILHOTO MJIaHUPOBAHUS U MPOBEACHUS (DU3HUECKUX
AKCTIEPUMEHTOB, aHAJIN3a U UHTEPIPETAINN HHPOPMAIIHH, OTIPEICTICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTaTa;

*CO3/IJaHUE YCIIOBUM U PA3BUTHSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOM
NeSTETbHOCTH.

Ha usyuenue ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CPETHETO OOIIETO 00pa30BaHMs
otBoauTcs 136 yacoB: B 10-m kiacce — 68 yacoB (2 yaca B Hefiento), B 11-m kimacce — 68 4acoB
(2 yaca B HezieMIO).

[Ipenyiaraemslii B mporpaMMe 1o pU3uKe nepedeHb JabopaTOPHBIX U MPAKTHYECKUX padoT
SBISIETCSI PEKOMEHIOBAaHHBIM, YUHTENh JIeNIaeT BHIOOpP MPOBECHNUS 1a00paToOpHBIX paboT 1
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaronuxcsl.

HHH peamm3anu nNporpaMmbl UCITOJIB3YIOTCS yq€6HI/IKI/I, JOMYHICHHBIC K UCITIOJIb30BAHUIO ITPU
peann3any UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIMIO 00pa30BaTeIbHBIX TPOTPAMM
HAYaJIbHOTO 00ILIEro, OCHOBHOT'O OOILEro, CPEHET0 00I1Iero 00pa30BaHUs OPraHU3ALUIMH,
OCYIIECTBIISIOMINME 00pa30BaTENbHYIO ACATEIBHOCTD, IIPUKa30M MUHIIPOCBEIICHHUS OT
21.09.2022 Ne 858:

®wusuka, 11 xknace/ JI. O. 'ennenmrelin AkunonepHoe o6mectBo «M3naTenbeTBo
"[Ipocsemienue"»;

DNeKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, TOMYIIEHHBIE K HCIOIB30BAHUIO TIPU PEATH3aluN
MMEIOIIUX FOCYTapCTBEHHYIO aKKpeIUTaluio 00pa30BaTeNIbHBIX MPOrpaMM Ha4aJlIbHOTO OOIIETO,
OCHOBHOT'O O0IIIET0, CpeHEro 001Iero oopa3oBaHus MPUKa3oM MUHIIPOCBEIICHHSI OT
02.08.2022 Ne 653:

Poccutiickas anektponHas mkoia — resh.edu.ru/subject/28/10/

bubnuoreka marepuanoB ®I'MC «Mos mikona — lib.myschool.edu.ru/market

[Inanupyemsble pe3yJbTaThl OCBOCHHUSI POrPaMMBbI

OcBoenune yueOHoro npeamera «Pu3nka» Ha YPOBHE CpeTHEro o0miero oopasoBanus (6a30BbIi
YPOBEHb) AOJKHO 00ECIIEUNUTh TOCTIKCHUE CIACAYIONINX TMIHOCTHBIX, METAPEIMETHBIX 1
MPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIN4YHOCTHBIE Pe3yJIbTAThI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro npeamera « PU3uKa» JOKHBI OTpaXkaTh
TOTOBHOCTB U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOICTBOBATHCS CHOPMUPOBAHHOM BHYTpEHHEN
MO3ULUEN IMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHHUX
yOEKIeHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSAM POCCUHCKOTO OOIIEeCTBA,
paclIipeHHe JKU3HEHHOTO OIBITA U OIBITA JESATEIBHOCTH B IIPOLIECCE PEATU3ALMH OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaIaHCKOr0 BOCIUTAHUA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUN 00YUAIOMIETOCs KaK aKTUBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

MIPUHSATHE TPAJAUIIMOHHBIX O0IIEUETOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATHYECKUX
LIGHHOCTEIH;



TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B MHTEpPECaX IPaKTaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTIPABIICHUN B 00pa30BaTEILHOM OpraHU3aIlnH;

yMeHI/Ie B3aHMOI[efICTBOBaTB C COIMaJIbHBIMH I/IHCTI/ITYTaMI/I B COOTBECTCTBUHU C UX (pYHKLII/IHMI/I )41
Ha3HAYCHHEM,

TOTOBHOCTb K T'YMaHUTapHOHN W BOJIOHTEPCKOU JNEATEIIBHOCTH;
2) NaTPpUOTHYECKOTr0 BOCIIUTAHUS:
c(OpMUPOBAHHOCTh POCCUMCKOM TPak1aHCKOM HIEHTUYHOCTH, TaTPUOTHU3MA;

HEHHOCTHOC OTHOMICHUC K I'OCYJAPpCTBCHHBIM CUMBOJIAM, JOCTHKCHUSIM pOCCHﬁCKHX YUCHBIX B
o0nacTu QU3UKU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHSI,

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO0;

OCO3HaHME JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTOMUMBOTO OyAYIIETO;
4) 3cTeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY Hay4YHOTO TBOPYECTBA, IPUCYILETO
¢du3nyeckoil Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K pa3InuHbIM chepam npopecCHoHATBHON e TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bu3MKOI U TEXHUKOH, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOP Oyayiiei mpodeccun u
peaTn30BBIBATh COOCTBEHHBIE KU3HEHHBIC TUIaHBbI,

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTH (DU3UKH HA
MPOTSKEHUH BCEU JKU3HU;

6) 2K0JI0rMYeCcKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTH IKOJOTMUYECKON KYJIBTYPbl, OCO3HaHUE II100aIBHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYILECTBIECHUE ICVCTBUN B OKPY>KAIOILIEH Cpelie HA OCHOBE 3HAHUS LIEIEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHue ONbITa JesITeIbHOCTH YKOJOTMUECKON HAPaBICHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHUH 1o (pU3HKeE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznyecKoil HayKu;

OCO3HaHHE€ LICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLCCCC N3YUCHUSA (I)I/I3I/IKI/I
OCYHICCTBIIATH MMPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIbHOCT HHANBUAYAJIBHO U B I'PYIIIIC.



MertanpeaMeTHble pe3yJabTaThl
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE e CTBUS
Ba3zoBble Jioruyeckue aeiicTBUS:

*CaMOCTOATENHHO (DOPMYIHPOBATH U AKTyaIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

*ONPENEIIATh UENU AEATEIbHOCTH, 3a0aBaTh IapaMETPbl U KPUTEPUH UX TOCTUKECHHUS;

¢ BbLISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBope‘—II/IH B paCCManI/IBaeMBIX (1)I/ISI/IV-IGCKI/IX
SIBJICHUSX

epa3pabaThIBaTh MJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a HUMEIOIITUXCSI
MAaTepHAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

*BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTH, OHCHHUBATH COOTBETCTBUC pe3yanaTOB OEJIIM,
OLIEHMBATh PUCKH NOCJIEACTBUN IESITENBHOCTH;

*KOOPJIMHUPOBATH U BBIMOIHSITH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

'paSBI/IBaTB eraTI/IBHOG MBIIIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX HpO6J'IeM.

ba3oBble ucciegoBareibCkue JeHcTBYS:

*BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMU U METOAaMH (PU3UUECKON
HaYyKH;

*BJIaJICTh HABBIKAMU y4€OHO-UCCIIEI0BATENBCKOM U MPOESKTHOM AESITEeIbHOCTH B 001aCcTH
(1)I/I3I/IKI/I, CHOCO6HOCTBIO N TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY MCTOAOB
pelieHus 3aaa4 pU3NIEeCcKOro coiep KaHus, IPUMEHEHUIO Pa3IMYHbIX METOJOB
MTO3HAHUS;

*BJIAJICTh BUIAMU JESITEILHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMUS, €M0 HHTEPIIPETALUH,
Hp606pa30BaHI/IIO U MIPUMCHCHUTIO B PA3JIMYHBIX y‘IGGHBIX CUTyalusix, B TOM YHUCJIC
MIPU CO3aHUH YUEOHBIX MTPOCKTOB B 00JaCTH (DU3HKH;

*BbIABJIATH NPUYHUHHO-CJIICACTBCHHBIC CBSA3U U AKTYAJIM3UPOBATH 3a/la4y, BbIABUI'ATH
TUIOTE3y €€ PellleHus, HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBa CBOUX
YTBEPKICHUH, 3a1aBaTh IIapaMeETPbl U KPUTEPUH PELICHUS;

*aHAJTM3UPOBATH MOJIyYEHHBIE B X0JI€ PELICHUS 33a4u Pe3yIbTaThl, KPUTUYECKU
OLCHUBATH UX NOCTOBCPHOCTH, IPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUSIX,
*CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbLHOM JACSITEIBHOCTH, B

TOM YHCJIE TIPU U3yUEHHUH (DUHKH;

*/1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH IPHUOOPETEHHBIN OIIbIT;

*yMeTb NEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACITEIHHOCTH;

*yMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00acTei;

*BBIABUI'aTb HOBBIC UACHU, IPCAJIAraTb OPUTMHAJIBHBIC ITOJAXOAbI U PCIICHNA

*CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aIbTEPHATUBHBIE PELICHHUS.

Padora ¢ unopmanmeii:

®BJIAZICTH HABBIKAMHU HOJ'IyLIGHI/ISI I/IH(l)OpMaIII/II/I (1)I/I3I/IquKOFO COI[Cp)KaHI/ISI N3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTEIILHO OCYIECTBIISTh IOUCK, aHAJIN3, CACTEMATHU3AIIHIO 1
MHTEPIpETANNI0 HHPOPMALIUU PA3THYHBIX BUJOB U ()OPM MPEICTABICHHUS;

*OIICHUBATH JIOCTOBEPHOCTh MH(OPMAIINH;

*HICIIOJIB30BAaTh CpeI[CTBa I/IH(i)OpMaHI/IOHHI)IX nu KOMMYHI/IKaIII/IOHHI)IX TCXHOJIOFI/Iﬁ B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpraHU3aIl[MOHHBIX 33]1a4 C
coOro/ieHneM TpeOOBaHUM IPrOHOMUKH, TEXHUKU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPAaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0e30IacHOCTH;



*C03/1aBaTh TEKCThI (PU3MUECKOTO COJCPKAHUS B PA3TUUHBIX (POpMaTax ¢ y4eToM
HazHa4YeHHs! UHQOpPMALMK U LEIEeBON ay TUTOPUH, BHIOMpasi ONTUMAJIbHYIO GopMy
IIPEICTaBICHNS U BU3YyaIU3aL1H.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1efiCTBUS:

*OCYIIECTBIISITh OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JESITEILHOCTH;

epacno3HaBaTh NPEANOChUIKH KOHMIUKTHBIX CUTYalluil U CMATYaTh KOH(INKTHL;

*Pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3bIKOBBIX
CPEJNCTB;

*[IOHUMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIUBUYaTbHOU PabOTHI;

*BBIOUPATH TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUeTOM OOIIKUX UHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WieHa KOJUIEKTUBA;

*[IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEACTBUS 110 €€ JOCTUKEHHIO: COCTABJIATD IUIAH IEUCTBUM, PACIIPEIEIIATh POJIU C
y4e€TOM MHEHHUHN YYaCTHUKOB, 00CYk/1aTh Pe3yJIbTaThl COBMECTHOM paboTHI;

*OI[EHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYAaCTHUKA KOMAH/IbI B OOIIUI pe3ynbTart
o pa3paboTaHHBIM KPUTEPHUSIM;

eIIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UAEU C MMO3ULUU HOBU3HbBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

*OCYILECTBIIATh MO3UTUBHOE CTPATETHUECKOE MTOBEICHUE B PA3JIMYHBIX CUTYaLUSIX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranuzaums:

*CaMOCTOATEIBHO OCYIIECTBIISATH O3HABATENbHYIO AEATEIHLHOCTh B 001acT GU3MKU U
ACTPOHOMUH, BBISIBIIATH MTPOOJIEMBI, CTAaBUTh U OPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

*CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS PACUETHBIX U KaU€CTBEHHBIX 33]1a4, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pabOThI C yU€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEANIOUYTEHUN;

*/1aBaTh OLICHKY HOBBIM CHUTYAIIUSIM;

*pacCHIMPSATh PAMKH Y4eOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

e JIeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €0, OpaTh Ha ce0sI OTBETCTBEHHOCTH 32
pelieHue;

*OLICHUBATh IPUOOPETEHHBIN OTIBIT;

*CIIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSBICHHUIO SPYIUIIMU B 001aCTH (DU3UKH,
MTOCTOSIHHO TMOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbI MHTEJIEKT:

*1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBHI B JEATEIBHOCTD, OLIEHUBATD
COOTBETCTBHUE PE3YJIBTATOB LICIISM;

*BJIa/IETh HABBIKAMH 1103HABATEIbHON pedieKcuu KaKk OCO3HAHUS COBEPILIACMBIX
JEHUCTBUAN W MBICIIMTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB M OCHOBAHUN;

*CIIOJIb30BaTh PUEMbl peISKCHU IS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

*YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATDH PEHICHUS IO UX CHUKEHUIO;

*[IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIU3E PE3YJIbTaTOB JACATEIbHOCTH;

e[IpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

*[IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

[IPU3HABAThH CBOE MPABO U MPABO JPYIUX Ha OMIMOKH.

B mporiecce TOCTHKEHUSI THYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOTPAMMBI IO (DU3UKE IS
YPOBHSI CpeJIHEro 00IIero 00pa3oBaHus y 00yJarONIUXCsl COBEPIIEHCTBYETCS YMOITMOHAIBHBIN
WHTEIJICKT, MPEANOIaraloni coOpMUPOBAHHOCTD:



*CaMOCO3HaHMS, BKIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIEHOE COCTOSIHUE,
BUJIETh HANIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHANIBHOMN Cepbl, ObITH
YBEpEHHBIM B ce0e;

*CaMOpETYJMPOBaHNUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBECHUE, CIIOCOOHOCTh aalITHPOBATHCS K
HMOITMOHATBHBIM U3MEHEHUSIM U TPOSBIISITh THOKOCTB, OBITh OTKPHITHIM HOBOMY;;

*BHYTPEHHEH MOTHBAILIMH, BKJIFOUYAIOLIEH CTPEMIIEHNE K JOCTH)KEHHUIO LIETU U YCIEXY,
ONTHMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEI;

*d3MIATHH, BKITIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSHUE JPYTHUX,
YUHUTBHIBATh €r0 MPHU OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHMUIO;

*COI[MAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAaNBATh OTHOIICHHUS C APYTUMU
JIO/IbMU, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3periaTb KOH(QIHUKTHI.

Hp €IMETHDBIC PE3YJIbTATBI

11-i1 kaace
K koH1ty oOyuenwust B 11-M Kjacce rpeIMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YHYAIOIINXCSI YMEHUI:

* IEMOHCTPUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHNUN COBPEMEHHON
Hay4YHOH KapTUHBI MUpa, B Pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B
MIPAKTUIECKOH eATeNFHOCTH JIFOACH, IIETTOCTHOCTD M €IMHCTBO (PU3NIECKOI KapTHHBI
MUDA;

*YYUTHIBATH TPAHUIIBI TIPUMEHEHUS U3yUSHHBIX (PU3NIECKUX MOJETICH: TOUSUHBIN
NIEKTPUUYECKHM 3apsi, JIyd CBETa, TOUEUHBIH HCTOUYHHK CBETA, sIEpHAsi MOJIeNIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOT'0 Si/Jpa MU pelleHnn (PU3NYECKUX 3a/1ay;

epacrno3HaBaTh (pu3nyeckue sBIeHUs (IPOLECcChl) U OOBICHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH U KBAaHTOBOM (PM3UKHU: AJIEKTpUUEcKasi IPOBOJAUMOCTb, TEIIOBOE,
CBETOBOE, XUMUUECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMO/IEHCTBUE MarHUTOB,
AJIEKTPOMAarHuTHas: MHIYKIUS, 1eHCTBUE MarHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM U
JBYDKYILUICS 3apsijl, SIeKTPOMAarHUTHbIE KosleOaHUsl U BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTpaKeHHE, IpeIoMIIeHIe, HHTeppepeHIrs, TudpaKius u
MOJIIpU3aIUs CBETa, TUCTiepcus cBeTa, porosnekrpuueckuii 3¢ dekt (hororddekr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHUE JTMHENYATOr0 CIIEKTPa aToMa BOAOPOAA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb;

*OIMCHIBATh N3YYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE,
IEKTPUUYECKYIO TPOBOUMOCTh PA3IMYHBIX CPEl) U ANIEKTPOMATrHUTHBIE SBICHUS
(mporiecchl), UCNONB3YS (PU3UYECKUE BEIUUMHBL: SIEKTPUYECKUH 3apsij, CHila TOKa,
IEKTPUUYECKOE HANPSDKEHUE, JEKTPUUECKOE COMTPOTHBIICHHUE, PA3HOCTD
MOTEHIINAJIOB, YJIEKTPOABIKYIIAs CHIIa, padoTa TOKA, MHIAYKIMSI MATHUTHOTO TOJIS,
cuna Amriepa, cuia JlopeHua, MHIYKTUBHOCTb KaTYIIKH, SHEPTHs 3JIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, IIEPHOJ U YacTOTa KoJeOaHMid B Koyie0aTeTbHOM KOHTYPE, 3apsil U
CHJIa TOKa B MPOLIECCE FTApMOHNYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHui, GoKycHOe
paccTosiHUE U ONTUYECKasi CUJIa JIMH3bI, IPU ONMCAHUU MPABUILHO TPAKTOBATH
(bu3nUecKnii CMBICI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAYCHHS U €IMHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3MYECKYIO BETHYMHY C JPYTUMHU
BEJIMYMHAMU;

*ONHCHIBATh N3yYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, HCIOB3Ys (hU3NIEeCKHe
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA,
SHEPIUs U UMITYJILC (POTOHA, IEPHOJI TTOTypacIaaa, YHEPTUs CBSI3U aTOMHBIX SI/IEp,
IIPY ONMCAaHUU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOb3yEeMbIX BETMYHH,
1X 0003HAYEHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE TAHHYIO



($u3NUeCcKyIo BEJIMUUHY C APYTUMH BEIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3UUECKOM
BEJIMYMHBI,

* aHAJIM3UPOBATH (PU3UUECKUE MPOLIECCH U SIBJICHHS, UCTIONbB3Ys (PU3NUECKUE 3aKOHbI U
MPUHLMIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U NMapalljIeIbHOTO COSAMHEHUS
IIPOBOJHMKOB, 3aK0H /[xoyns—JIeHna, 3aK0H 3JIEKTPOMarHUTHON UHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOT O PaclpoCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI
MIPeJIOMJICHUS CBeTa, ypaBHeHUe DiHITeHHa U1 poTodPdeKTa, 3aKOH COXpaHEHUS
SHEPTHUH, 3aKOH COXPAaHEHMSI UMITYJIbCa, 3aKOH COXPAHEHUs JIEKTPUUECKOTo 3apsa,
3aKOH COXPaHEHMs MacCOBOI0 YHMCIIa, IOCTyJ1aThl bopa, 3aKoH pasinoakTUBHOTO
pacnaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHA (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH;

*OIpeIesATh HAllpaBJIeHUE BEKTOPA UHIAYKIIMM MAarHUTHOTO TOJIsS IPOBOJAHUKA C TOKOM,
cwiibl Amniepa u cunsl JlopeHna;

*CTPOUTH U OIKCHIBATh U300paKEHUE, CO3IaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH301;

*BBITIOJIHATH HKCIIEPUMEHTHI MO UCCIIETOBAHHUIO (PU3HMUECKUX SBICHUHN U MPOLIECCOB C
HCIIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUM: ITPHU 3TOM (POPMYIHPOBATH
npobaemMy/3afady U TUIIOTE3y Y4eOHOro SKCIIepHUMEHTa, COOMpPATh YCTAHOBKY U3
MPeIJI0KEHHOT0 000PYI0BaHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATEH BHIBOIBI;

*OCYIIECTBIIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYHH, TIPU 3TOM
BBIOMpATh ONTUMAJIBHBIN CIOCO0 U3MEPEHUSI U UCIIOJIb30BaTh U3BECTHBIE METO/IbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHUN;

eliCCIIEI0BAaTh 3aBUCHMOCTH (PU3NUECKHUX BEIMUYUH C MCIIOJIb30BAHUEM MPSIMBIX
M3MEPEHUil: IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJIy4€HHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BHJIE TaOIUIl U rpadUKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

eco0t0/1aTh TpaBuiIa 0€30MacHOro TPy/ia MpU MPOBEICHUH UCCIIeI0BaHUI B paMKax
y4eOHOTr0 SKCIEePUMEHTa, Y4eOHO-UCCIIE0BATEILCKON U MPOCKTHON JIESITEIbHOCTH C
WCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JJaOOPaTOPHOTro 000pyAOBAHUS;

epelaTh pacueTHbIC 3a/1a4H1 C SIBHO 33/1aHHON (PU3NYECKON MOJEIIBIO, UCIIOb3Y S
(u3nyecKkre 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJln3a yCIIOBUS 3a7jaul BEIOUPATh
(bu3nUecKyro MOIEIb, BELICTATh (PU3NUYECKUE BETUYHHBI U (POPMYJIbI, HEOOXOMMBbIE
JUISL €€ peLIeHHUs], TIPOBOIUTH PACUEThl U OLIEHUBATh PEabHOCTh MOJIYYEHHOTO
3Ha4YeHUs (PU3NUECKOIl BETUUNHBI;

epemiaTh KaueCTBEHHbBIE 33a/]a4M: BHICTPAUBATh JIOTUUYECKH HEITPOTUBOPEUUBYIO IIEMOUKY
paccyXJIeHU ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS;

*HCIIOJIb30BATh MIPU PELICHNH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH U MIPEICTABICHUS
yueOHOM 1 Hay4YHO-TIOMYJIAPHON HH(OPMAINH, TOTYYSHHON U3 Pa3IMnYHbIX
VCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOTydaeMylo HH(OpMaLHIO;

*00BSACHATH MPUHIUIIBI ICHCTBHS MAIIKH, TPUOOPOB U TEXHUUECKUX YCTPOHCTB,
pa3ianyaTh yCIOBHS X 0€30MaCHOrO MCIOIb30BaHUSI B IOBCEAHEBHON KU3HU;

*[IPUBOJIUTH PUMEPHI BKJIAZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TPOIIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH U
TEXHOJIOTHi;

*1ICTI0JIB30BAaTh TEOPETUUECKHE 3HAHUSI 110 (PU3MKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieyeHrs: 6€30MaCHOCTH MPU OOPAIICHNH C TPUOOPaAMH U TEXHUUYECKUMHU
YCTpOICTBaMH, JUIsl COXpAaHEHHUSI 37I0POBbs U COOIIOICHHSI HOPM SKOJIOTHUECKOT0
MIOBE/ICHUS B OKpYXKaIOLIeH Cpene;

epaboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3JINYHBIX COLUAIBHBIX POJICH, MIaHUPOBATh
paboTy rpynmsl, pallMOHAIBHO PACHIPEEATh 00sI3aHHOCTH U IJIAHUPOBAThH



JIeSITeIbHOCTD B HECTAHIAPTHBIX CUTYallUAX, aJleKBaTHO OLCHUBAThH BKJIA KaXJIOTO U3
YYaCTHUKOB I'PYIMIbI B PELICHUE paccMaTpUBaeMoil mpoOIeMbl.

Coaep:xanue y4eOHOr0 npeamera
11-i1 kiace
Pa3nea 4. duekTpoamHaMmuka

Tema 3. MarauTHoe moJie. JJIeKTPOMATHUTHAS WHIYKIIUS

ITocTositHHBIE MarHUTHL. B3anuMoelcTBHE OCTOSIHHBIX MarHUTOB. MaruntHoe nosie. Bexkrop
MarHuTHOM MHAYKIMU. [[pUHIMI Ccyneprno3uMy MarHuTHBIX Mosiel. JIMHuM MarHuTHOM
nHAyKuuK. KapTrHa TMHUM MarHUTHOM MHAYKLNHU NOJIS OCTOSTHHBIX MArHUTOB.

MarauTHoe 1one IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUHN WHAYKOUU MAroiuTHOI'O IMOJIA AJIMHHOT'O
IIPSIMOTO ITPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJAHMKA, KATYIIKH C TOKOM. OIIBIT
Opcrena. BzanmonelicTBre NpOBOJAHUKOB C TOKOM.

Cuna Amrepa, ee MOyJb 1 HalpaBJieHHE.

Cuna Jlopenna, ee Moysb 1 HanpasiieHUE. /[BrkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM
MarHuTHoM noJie. Pabora cusel Jloperma.

SIBneHne IIeKTPOMArHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHIYKIMH.
DNEeKTPOABIKYIIASI CUJIa MHIYKIUH. 3aKOH 3JI€KTpOMarHuTHoi unaykuuu dapanes.

BI/IXpCBOC DJICKTPHUYICCKOC IIOJIC. 9J'IeKTpOI[BI/I)Ky1_Ha$I CHJIa MTHAYKIUU B IIPOBOAHUKE,
ABMIKYIIEMCS MTOCTYIATCIIBHO B OAHOPOJAHOM MAarHuTHOM I10JIC.

[IpaBuno Jlenna.

I/IHI[yKTI/IBHOCTB. SIBnenue CaMOUHAYKIIHH. 9JI€KTpOI[BI/DKyIJ_IaH CuJjia CaMOUHAYKIIUH.
3H€pFI/I$I MAarauMTHOTO IMOJIA KaTYHIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

Texnuueckue YCTpOﬁCTBa 1 NPaKTUYICCKOC MPUMCHCHUC: TIOCTOAHHBIC MAI'HUTHI,
DJICKTPOMArHMuThI, SJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUIL, MHAYKIIUOHHASA MCYb.

JleMoHCTpanuu

*OmnbIT Dpcrena.
*OTKJIOHEHHE AJIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.
o JIUHUM UHTYKIIUU MAaTHUTHOTO TIOJISL.
*B3anMo/ielicTBUE IBYX MTPOBOJHUKOB C TOKOM.
*Cuna Amrepa.
e JleiicTBHe cuiibl JIopeHIla Ha MOHBI AJIEKTPOJIUTA.
o SIBNIeHNE IEKTPOMATHUTHON UHAYKITUH.
e[IpaBuno JleHma.
*3aBUCUMOCTb JICKTPOJABUKYIIEH CHUITbI UHIYKIIUUA OT CKOPOCTH M3MEHEHUSI MArHUTHOTO
MOTOKa.
e SIBrIeHrEe CAaMOMHIYKITUH.
Y4eHU4eCKuil IKCIIEPUMEHT, J1abopaTOpHbIC pabOThI

°H3yquHe MAarduMTHOI'O ITOJIA KaTyIIKH C TOKOM.
'I/ICCHC,Z[OBB.HI/IC ﬂeﬁCTBHH MMOCTOSAHHOT'O MariuTa Ha paMKy € TOKOM.



ellccnenoBanue ABIEHUS JIEKTPOMArHUTHOW MUHTYKIIUH.
Paznen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanu4eckue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas cucrema. CBOOOIHBIE MEXaHNYECKHE Kosiebanus. ['apmMoHndeckne KoeOaHusl.
[Tepuon, yacrota, ammuiutya u (asa konedanuit. [IpykuHHBIN MasTHUK. MaTeMaTHYeCKUi
MasTHUK. Y paBHEHHE TapMOHUYECKUX KoseOaHuid. [IpeBpaiienre sHepruu pu rapMOHUYECKUX
KoJeOaHusX.

Koneb6arenbubiit KoHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJICOAHHS B UCATHLHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEX/1y MEXaHHYECKUMU U 3JI€KTPOMArHUTHBIMU
kosebanusamu. @opmyra ToMcoHa. 3aKOH COXpaHEHHsS SHEPTHH B UICATBHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KonebaHuax. BoIHy X /1eHHbIe MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. BriHyX/1eHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

ITepemennslit Tok. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIIMTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CHUJIbI TOKA W HAIIPSKECHUS.

Tpauchopmarop. [IpousBoacTBo, nepeaada u NOTpeOICHUE FTEKTPUUECKON SHEPTUH.
DKOJIOrM4ecKHe PUCKU IPU MPOU3BOCTBE IeKTporHeprun. KyabTypa ncrosib3oBaHus
3JIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU.

TexHrYecKue ycTpouCTBa U IPAKTUYECKOE IPUMEHEHHE: IIEKTPUUECKUI 3BOHOK, TEHEPATOP
NIEPEMEHHOT0 TOKA, TMHUU JIEKTPOIepeaayn.

JleMoHCTpanuu

ellccnenoBanue nmapaMeTpoB KoJIeOATETLHON CUCTEMBI (ITPY>KUHHBIN W
MaTeMaTUYECKUI MasiTHUK).

eHaOmoieHne 3aTyXarmux KojaeOaHmii.

elccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

eHabmonenne pe3oHaHca.

*CBOOO/IHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

e OcumsuiorpaMMsbl (3aBUCUMOCTH CHUJTBI TOKA M HAIIPSDKEHUS OT BPEMEHH) JUIs
9JIEKTPOMArHUTHBIX KOJIEOAHUH.

ePe3oHaHc mpH MocCiIeJ0BaTEIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHIYKTUBHOCTU U
KOHJIEHCATOPA.

eMopenb IMHUHN AJIEKTPOIIepeaayn.

YdeHnuecKuil 3KCIepuMeHT, J1a0opaTopHbIe padOThI

ellccnenoBanne 3aBUCHMOCTH NIEPHOJIa MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT JTMHBI HUTH
U Macchl Ipy3a.
elIccnenoBanne NepeMEeHHOT0 TOKA B LIENU U3 MOCIEA0BATEIBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIKHU U PE3UCTOPA.
Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

MexaHnyeckue BOJIHBIL, yclI0BUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHMsI U
muHa BosTHEL [lonepednslie u npo1osibHbIe BOIMHBL. MHTEpdhepeHus u qudpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.



DNEeKTPOMAarHUTHBIEC BOJHBL. Y CJIOBUS U3ITYUYEHHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anektpoMaruuTHO# BotHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHeE, MpeIOMIIeHUE, Mosipu3anus, Audpakmuus, natepdepenius. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana mekTpoMarHUTHBIX BOJIH. [IprMeHeHHe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paIuOCBA3H U TeleBUICHU. Pagronokanusi.
DJNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEJIbI.

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YABTPa3ByKOBas JUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paaIuoONpPUEMHHK, TEIEBU30D,
anTenHa, Tenedon, CBY-neup.

JleMoHcTpanumn

*O0pa3oBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOIOILHBIX BOJIH.

eKosneOmromeecs: Te10 Kak MCTOYHHK 3BYKa.

eHabmrogeHne oTpakeHus U MPeTOMIICHUSI MEXaHUYECKUX BOJIH.

eHabmronenne naTepdepeHIy u Tupakiiui MEXaHUIECKIX BOJTH.

*3BYKOBOM pE30HAHC.

eHabimoieHne cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C AMIUIUTYAOU U YaCTOTOM
KoJieOaHMi.

ellccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, MPEIOMIICHUE,
nonsgpuzanus, 1udpakuus, uHTepdepeHIHs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmMonnHeiiHOe paclipocTpaHEHHUE CBETA B OJJHOPOAHOM cpene. Jlyu
cBeTa. ToUueuHbIM UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHH B TUIOCKOM 3€pKajie.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIICHHS CBETa. AOCOTIOTHBIN MOKA3aTENb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yro MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Jucnepcus ceera. CroxxHBIN cocTaB Oenmoro ceera. L[Ber.

CoOupatroiye u paccenparonye JuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKast
cuiia TOHKOHU JuH3bl. [TocTpoenne n3o0pakeHuii B COOMPAIOINUX U PACCEUBAIOIIUX JTHH3AX.
@opMyIia TOHKOM JIMH3bI. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

Bonnosast ontuka. arepdepennus cera. KorepeHTHbIE HICTOUYHHUKH. Y CIIOBHSI HAOMIOACHUS
MaKCUMyMOB 1 MUHMMYMOB B HHTE€P()EPEHLIMOHHOM KapTHHE OT ABYX CHH(a3HBIX KOI€PEHTHBIX
HUCTOYHUKOB.

Hudpaxmms cBera. udpakiimonHas pemerka. Y ciIoBue HaOII0IeHNs TTIaBHBIX MAKCUMYMOB
NPY MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.



Texnuueckue YCTpOﬁCTBa " NPaKTUYCCKOC MPUMCHCHUC: OYKH, JIyIIa, ¢)0ToannapaT,
HpOCKHI/IOHHHﬁ armapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAasA OIITHKaA, JII/I(l)paKHI/IOHHaH
peuieTka, nmoJiIpouna.

JleMoHcTpanumn

e[ IpssMosIMHENHOE pacIpOCTpaHEHHE, OTPAXKEHHUE U IIpeJIoMIIeHUE cBeTa. OnTHYecKHe
puOOpHI.
e[lonHOe BHyTpeHHEE oTpakeHue. Mozens CBETOBOA.
ellccnenoBanne CBOMCTB U300payKEHUH B JIMH3AX.
*Mozenu MUKpOCKOIIa, TEJIECKOTa.
eHabmonenne uaTepPepeHInm CBeTa.
eHaOmonenne nudpakiuu ceera.
eHabimoieHne qucnepcuu cBera.
e[lonyyeHue criekTpa ¢ IOMOIIBIO IPU3MBL.
e[loryueHne crieKTpa ¢ MOMOMIBbIO TUPPAKIUOHHOW PEIIETKH.
eHaburonenue nosisipu3aum cBeTa.
Y4eHnuecKuil IKCIEPUMEHT, JJaOOpaTOpHbIE PabOThI

e3MepeHne nokasaresns NpeaoMIIeHUs CTEKIa.
ellccnenoBanue cBOWCTB M300paKeHUH B JTMH3AX.
eHabnonenue aucnepcun cera.

Pa3nea 6. OcHOBBI cienUAJILHON T€OPUU OTHOCUTEIBHOCTH

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [IoCcTynaTel cienuaibHON TEOpUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA B BAKYYME, IIPUHIIUIL
OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCI/ITeJIBHOCTI: OI[HOBpeMeHHOCTI/I. BaMCIIHeHI/IG BpeMeHI/I )41 COKpaH_[eHI/Ie JUIUHBI.
DOHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBL.

CBs13b MaccChl € YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOW YACTULBI. DHEPTHUs MOKOSI.
Pasnen 7. KanroBasi puszunka

Tema 1. D1eMeHTbl KBAHTOBOM ONTHKH

®otonbl. Popmyiia [TnaHka cBA3u SHEprud GOTOHA C €r0 YACTOTOW. DHEPTHSI U HMITYJIbC
¢dotoHa.

OtkpeiTre u uccieaoBanue pororpdexra. OnbiTel A. I'. CTonerosa. 3akoHsl HoTOdPPeEKTa.
VYpaBuenue DiinmreitHa s porodddexra. «Kpacuas rpanuna» Gororddexra.

Hasnenue ceera. Onwitel [1.H. JIeGenena.
XUMHYECKOE IEMCTBUE CBETA.

TexHuueckue yCcTpoucTBa U MPAaKTUIECKOE MPUMEHEHHe: (OTOAIEeMEHT, (POTOIATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

JleMoHCTpanuu

*®oT03¢(HeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTUHOM.
elccnenoBanue 3aKOHOB BHENTHETO (hOTOdPdeKTa.



*CBeTOINOI.
eConHeyHas OaTapes.
Tema 2. CTpoenne atoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -gactuil. [manerapnas Moaenb
aroma. [Toctynarsl bopa. M3nydenue u nornomenue poToHOB MpH Nepexoie aToMa ¢ OTHOTO
YPOBHS dHEPruu Ha Apyroil. Buael cnektpoB. CIeKTp ypOBHEN SHEPTUU aTOMa BOJIOPOA.

BonnoBele cBoiicTBa yactuil. Bonusl ne bpoitns. KopmyckynsipHo-BOTHOBOMH Ayanu3m.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyUeHHE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIN KOMIIBIOTED.

JleMoHcTpanumn

*Monens ombita Pesepdopaa.
eOmnpezeneHue 1IMHBI BOJIHBI Jla3epa.
eHal0nrogenne TMHEHYATHIX CIIEKTPOB U3ITYUCHHUS.
e Jlazep.

Y4eHnuecKui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI

eHabmonenne muHeHyaToro CeKTpa.
Tema 3. AToMHOe s1APO

DKCIIEpUMEHTBI, 10Ka3bIBAIOIIUE CI0KHOCTh CTPOEHUS sAApa. OTKpBITHE PaJUOAKTUBHOCTH.
OmnbiTel Pe3epdopna no onpesnenenuio cocraBa paaAMoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nyyeHus. BiausHue paaoakTUBHOCTH HA KUBBIE OPIaHU3MBI.

OTkphITHE TIPOTOHA U HeWTpoHA. HykimonHas Mozens siipa I'eitzenoepra—lBanenko. 3apsia
anpa. MaccoBoe uucio sauapa. M3oromnst.

Anbda-pacriaa. DIEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uzinydenue. 3aKoH
paZlMoaKTUBHOTO pacnaja.

DHeprus CBs3M HYKIIOHOB B sizipe. S nepHbie critbl. JledekT Macchl spa.
AnepHblie peakuuu. JlelleHHe U CUHTE3 sIIEP.

Snepusrii peakrop. TepmosiaepHbliit cunTe3. [IpoGieMbl U IEPCIIEKTUBBI SIEPHOM YHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOJIIOIEHUS U PETHCTPALK 3JIEMEHTAPHBIX YaCTHULL.
dyHaameHTaabHble B3auMoeiicTBus. EqMHCTBO (u3nueckoil KapTUHBI MUpa.

TexHuueckue ycTpoucTBa U NIPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

JlemoHcTpanuu

¢CYeTYMK MOHU3UPYIOIIHUX YaCTHUL.
VYdeHnueckui 3KCrepuMeHT, J1a0opaTopHble padoThI



elccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM (poTorpadusim).
Pa3pnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTUS acTpoHOMUU. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMHUHU.
Bun 3Be3nHoro HeOa. Co3Be3nus, spKue 3B€3/1bl, IJIaHEThI, UX BUAMMOE JBHKEHUE.
Conneynas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MIcTounuk sHeprun ConHila U 3B€3/1. 3BE€3/1bl, KX OCHOBHBIE
XapaKTEePUCTHKU. JlmarpaMmMa «CeKTpaIbHBIA KJIACC — CBETUMOCThDY. 3BE3/IbI TJIAaBHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTb «MacCa — CBETUMOCTBY JIJIsl 3B€3]] TJIaBHOM
nocie0BaTenbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMEHHbIE MPEeACTaBICHUS O
MPOUCXOKACHUH U 3BOJoMK COJIHIA U 3BE3/l. DTallbl )KMU3HU 3BE3/I.

Mineunsiii [1yTe — Hama [Manaktuka. [Tonoxxenue n nemxenue Cosnnia B ["amaktuke. Tumbl
rajlakTuk. Paguoranaktuky u kBaszapsl. UepHbIe AbIPHI B sIpax rajJakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06:ma. Paz0eranue ranaktuk. Teopust bonbioro
B3pbIBa. PenmkToBOC M3yUueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.
Hepemennsie mpobieMbl acCTpOHOMUH.
Yyenuueckue HaOIIOICHUS

Habuto1eHust HEBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIsI
OIpe/IeJICHUs TT0JIOKEHUS] HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noJtyImapus 1 sipkue 3Be3bl.

Ha6monenus B Teneckon Jlynsl, anet, Mneunoro Ilytu.
O0o0marniee noBTOpeHHE

Ponb ¢usuku u acTpOHOMUN B SKOHOMUYECKOH, TEXHOJIOTHIECKOHN, COIIMATEHON U ATHYECKOM
cdepax AeATeNbHOCTH YeJI0BEKa, POJib M MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOM HAyYHOMH
KapTUHE MHPA, POk GU3UUECKON TeOpHH B (HOPMHUPOBAHUH MPECTABICHUN 0 PU3NUECKON
KapTUHE MHpPa, MECTO (PU3MUECKON KaPTUHBI MUpPA B OOILEM PsZly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H

Wzyuenne kypca ¢pusnku 6a30Boro ypoBHs B 11-M Kilacce OCYIIECTBIISETCS C yIETOM
COZIepIKaTeIbHBIX MEXIIPEAMETHBIX CBS3€l C KypcaMy MaTeMaTHKH, OMOJIOTHU, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Me)KHpel]MeTHI)Ie IMOHATHS, CBA3AHHBIC C UI3YUCHUEM MCTOJO0B HAYYHOI'O ITO3HAHMS: SIBJICHUC,
Hay‘lHBIfI (I)aKT, TMII0TE34a, (I)I/I3I/I‘-I€CK2[$I BCJIMYNHA, 3dKOH, TCOPUA, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT,
MOICIIMPOBAHUEC, MOACIIb, U3SMCPCHHUC.

MaremMaTHKa: peleHre CUCTEMbl YpaBHEHH, TPUTOHOMETpHUUECKUE (PYHKIIUU: CHHYC, KOCHHYC,
TaHTeHC, KOTAHT'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI H UX MPOESKITUH Ha
OCH KOOPJMHAT, CII0’KEHHE BEKTOPOB, IPOM3BOIHBIC JIEMEHTAPHBIX (PYHKLUH, TPU3HAKH
MoA00HsT TPEYTOJILHUKOB, OTPEICIICHHE TUTONIAIA INIOCKUX (GUTYp U 00BbeMa Tel.



Buonorus: snekTpuueckue sIBICHUS B )KUBOW MPUPOJIE, KOJIeOaTeIbHbIE IBIKEHUS B dKUBOU
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM NPUPOJE, NCHCTBHAE paguallii Ha )KUBbIE OPTaHU3MBI.

XUMHS: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAst CTPYKTYpa TBEPABIX T€Jl, MEXaHU3MBI

00pa30BaHMsI KPUCTAITUYECKON PEIIeTKU, CIIEKTPaIbHbIA aHAIN3.

['eorpacdusi: MarHUTHBIE MOTIOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, OTOChEMKa 3eMHON
MMOBEPXHOCTH, MIPEICKA3aHUE 3EMIICTPICCHHUIA.

TexXHOI0rus: IMHUHU HIIEKTPOIIepeaady, FTeHepaTop NEPEMEHHOI0 TOKA, DJIEKTPOABUTATEb,
MHAYKIMOHHAS 1eub, pajgap, paJuoNpueMHUK, TeJIEBU30p, aHTeHHa, TeneoH, CBY-neus,
MPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.

TemaTn4yeckoe NIaHMPOBAHME

11-i knace
KonnyecTBo yacos
Ne | HaumeHoBaHue
DJIeKTpOHHbIe (HH(POBHIE)
N/ | pasneos i rem o0pa3oBaTe/bHbIE PeCypChl
n | nporpamMmbl Bcer | Kontpoasbnsl | [IpakTHdeckn p pecyp
0 e padoThblI e padoThlI
Paznea 1. JIEKTPOJJUHAMUKA
bubnunorexka ®PI'UC «Mos

MaruauTtHoe nosne.

1.1 | Dnexrpomarnutsa | 11 ] 3 mkoJay — lesson.academy-
' content.myschool.edu.ru/03/

1 UHITY KLU 1
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI

Mexanuueckue 1 Poccuiickas snexkTpoHHas
2.1 | pnekTpoMarHuTHBI | 9 1 LIKOJIA —

€ KoeOaHust resh.edu.ru/subject/28/11/

Mexanuueckue u
2.2 | 5NEKTpOMAarHuTHeI | 5 1

€ BOJIHBI
2.3 | OnTuka 10 3
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIITMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI
CIIEAAILHON




TEOpUU
OTHOCUTEITLHOCTH

Hroro no pazgeny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

DJIEMEHTBI
4.1 | kBaHTOBOM 6
OTITHKH
4.2 | Ctpoenue aTroma 4
4.3 | ATomHOE 1pO 5
Hroro no pazngeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DNIeMEeHThI

5.1 [ actpoHOMMH U 7 1
acTpo(hu3uKu

Hroro no pazneny 7

Pa3nesa 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maromee 4
IIOBTOPEHUE
Htoro no pazaeny 4
[ToBTOpEHME 3
OBUIEE
KOJIMYECTBO
YACOB I10 08 - d
[TPOI'PAMME
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