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HHOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢usuke 0a30BOro YpPOBHS Ha YpOBHE CpeAHEro oOImero oOpa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJIOKEHMH M TpeOoBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHON TporpaMMmel, npezactaBieHHbIx B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueil mporpaMmbl BOCIIUTaHMSI U KOHIEMIIMM MpenojiaBanus ydeOHoro npenmera «dusnka» B
oOpa3oBaTenbHBIX  opranmzanusx  Poccuiickoit ~ ®dexepanuu,  peaqu3ylOmUX  OCHOBHBIC
o0pa3oBaTesibHbIE TPOTPAMMBI.

Coneprkanue mporpamMMsbl 1o (U3MKe HarpaBiieHO Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYUYHOU
KapTHHBI Mupa oOydaromuxcst 10—11 kmaccoB npu oOyueHun ux ¢u3nke Ha 0a30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO Moaxoa. [Iporpamma mo ¢usuke cOOTBETCTBYET TPeOOBAHUIM
OI'OC COO Kk mIaHHpPyEMBIM JIMYHOCTHBIM, INPEIMETHBIM M METAlpeJIMETHBIM pe3yJbTaTaM
0o0yuyeHHs, a TaKXKe YYUTHIBACT HEOOXOAMMOCTh PealM3allii MEXIPEAMETHBIX CBA3ei (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenensioTcs OCHOBHbBIE LIETU W3YYECHUS
(GU3UKM Ha YpOBHE CpeIHEero ooOmero odpa3oBaHus, IJIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca
(U3HUKU: TUIHOCTHBIE, METANPEIMETHBIE, TIPeIMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamma no ¢pu3uKe BKIOYALT:

® IIaHMPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeMETHBIE PE3YJIbTaThl IO T0/1aM O0YUYEHHS;
e cojepkaHue yueOHoro npenmMeta «dusnka» mo rogam ooydeHusl.

®du3uka Kak Hayka o Haubosiee oOUIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KayecTBE y4eOHOTro
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHUI 00 OKpY’)KalolleM MHpe.
[konpHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIHMA JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH,
ounonoruel, ¢puzndeckoir reorpadueil U actpoHomuer. Vcrnonp30BaHne W aKTUBHOE MPUMEHEHHE
¢u3nueckux 3HAHWUN OMpejAessieT XapakTep M pa3BUTHE pa3zHOOOPa3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJYyUEHHUS HOBBIX MAaTEpPHAOB C 33JaHHBIMHU
cBOMcTBaMH U Jpyrux. M3ydyenue GuU3MKu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa O0ydJaromuxcs, B (OPMHPOBAHHWE YMEHHH NMPHUMEHSITh HAYYHBIA METO
MO3HAHUS TPU BBITIOJTHEHUH MU YYEOHBIX HCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku ais ypoBHS CpeaHEro oOIero o0pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.
Hoes yenocmuocmu. B COOTBETCTBUM € HEW Kypce SBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, Tak U
COBpEMEHHOM (PU3HUKH.
Hoes cenepanuzayuu. B cOOTBETCTBMM ¢ HeH MaTepualn Kypca (U3MKH OOBEAMHEH BOKPYT
¢buznyeckux Teopuil. Benyumm B kypce siBisiercs GopMUPOBaHUE MPEACTABIECHUI O CTPYKTYPHBIX
YPOBHSIX MAaTE€PHH, BELECTBE U IOJIE.
Hoes eymanumapuszayuu. EE peanuzanus mpenrnoyiaraeT HCIOJb30BaHUE T'yMAaHUTapHOTO
noTeHnuanta Gpu3nyecko HayKu, OCMBICIICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMHU MPOoOIeMaMHu.
Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gpusuku npeanonaraet 3HaKOMCTBO C IIUPOKUM KPYToM
TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUHN U3yUYEeHHBIX TEOPUI U 3aKOHOB.
Hoes sxonoeuzayuu peanusyercs MocpeiCTBOM BBEJICHHS 3JIEMEHTOB COJEPKaHHs, MOCBIIIEHHBIX
HKOJIOTUYECKUM TMpOoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke O0OCyXIeHHUs TpoOJeM palMOHAIBHOTO IPHUPOJOIONB30BaHUA U
HKOJIOTUYECKOM 0€30IacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3MKH Ha YpPOBHE CpeaHero oomiero oOpa3zoBaHus
ABISAIOTCA  Qu3mueckue Teopuu (hopMHpoBaHHE TMPEACTABICHUN O CTPYKType MOCTPOEHUS
¢usuueckoi Teopuu, ponu (YHIAMEHTAIBHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUAX O MpPHUpOJe, TPaHMIAX MPUMEHUMOCTH TEOpHUH, UIsl ONHCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/ B Kypce (DM3MKH pealin3yeTcsl MpexkJe BCero 3a Cuér
OpraHu3alM SKCIIEPUMEHTAIBHON JAedaTeNbHOCTH oOyuatomuxcs. [y 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HUCIHOJB30BAaHUE CHUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB H
7a0opaTOpHBIX pPabOT, KOTOphle B TMporpamme Mo (U3UKE OOBEIUHEHBI B OOLIUI CIHCOK
YUYEHWYECKUX MpPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepedHe J1IabopaTOpHBIX padoT,
OPOBOJUMBIX JUIS KOHTPOJII W OLIEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOTO
mpoliiecca UCXOAs U3 OCOOCHHOCTEW IUIAaHWPOBAHUS W OCHAIIeHHs kaOunHera ¢usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOIUMHCA YMEHHSIMHM TPOBOAMTH KOCBEHHBIE H3MEpEHUs,
UCCJIEIOBaHMsI 3aBUCUMOCTEH (PU3UUYECKMX BEJIUYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaensieTcsl pelIeHHI0 pacdETHBIX M KayeCTBEHHBIX 3aaay. [Ipu sTom
JUI pacu€THBIX 3aJjau MPUOPUTETOM SBIIAIOTCS 33/a4M C SIBHO 3aJlaHHOM (PU3MUYECKOW MOJEIBIO,
MO3BOJIAIOIINE MIPUMEHATh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca,
TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3nenoB. [lJid KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHusl Ha OOBSICHEHHE MPOTEKAHUs (PU3UYECKUX SBJICHUH U MPOIIECCOB B OKPY’KaIOLIEH KU3HH,
Tpebyrolye BbIOopa GU3NIECKOM MOIENH AJIsi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum c tpeboBanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY OOCCIICUCHHIO
yuebHoro mpoiiecca 6a30Bblii ypoBeHb Kypca (U3UKU Ha YPOBHE CPEJHEro OOLIero o0pa3oBaHMS
JOJKEH M3ydaTbCsi B YCIOBUSAX MpeIMETHOro KaOuHera (UMK WIM B YCJIOBUAX
MHTETPUPOBAHHOTO KaOWHETa NpPEeIMETOB €CTECTBEHHO-HAy4YHOTo LWKiIa. B kabunere Qusuku
JOJKHO OBITh HeoOXonuMoe JiabopaTopHOe 000pyJOBaHHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMMe 1o pu3MKe YYeHHIECKUX MPAaKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000pY0BaHHE.
JlemoHcTpanoHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBHM C NMPUHIIMIIOM MHUHUMAaIbHON
JIOCTAaTOYHOCTU U 00ECIIeYNBAET MMOCTAHOBKY MEPEUUCICHHBIX B IIpOrpamMme Mo (pu3mke KIrUeBbIX
JEMOHCTpallMid Ui UCCIIEJOBAHMUS H3Yy4aeMbIX SBJIEHUH M MPOLECCOB, AMIHUPUYECKUX U
(byHIaMEHTAIBbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JlabopaTopHoe 000pyI0BaHUE TSl YUEHUYECKUX MTPAKTUUECKUX padboT popMupyercs B BUIE
TEMaTUYEeCKUX KOMIUIGKTOB U oO0OecleuyrMBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMILIEKTHI J1abOpaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh
MOCTPOCHbl Ha KOMIUIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4EHUS PU3HKH B 00111eM 00pa30BaHUM SBIISIOTCS:

e (opMUpOBaHME MHTEpPECA M CTPEMJICHUS OOYYaroIIMXCs K HAYYHOMY H3YYEHHUIO MPUPOIBI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMpEACTaBIEHUI O HAYYHOM MeToJle TO3HaHMA U  (OPMHUPOBAHUE

HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOIUM SIBIICHUSM;

e (opMHUpOBaHME HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4YEHUS OCHOB CTPOEHUS

MaTepuH U GyHJAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHHMH OOBSACHATH SIBJICHHSI C HCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUU U

Hay4HBIX JOKa3aTEJbCTB;

e (opMUpOBaHME MPEJCTABICHUN O pOJU (PU3UKU 7Sl PA3BUTHUS JIPYTHUX €CTECTBEHHBIX HAYK,

TEXHUKHU U TEXHOJIOTHH.

JlocTwkeHne 3THX Ienedl oOecrednBaeTCsl peIIEeHUEeM CIEeAyHIIUX 3aJad B IpoLecce
U3yueHHs Kypca (U3MKU Ha ypOBHE CpeJHero ooiiero o0pa3oBaHus:
® MPHOOpPETCHHE CHUCTEMBbl 3HAHUN 00 O0O0mMX (QHU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsX, BKIIIOYAs MEXAHUKY, MOJEKYJSPHYI (QHU3HMKY, 3JIEKTPOJMHAMMKY, KBAHTOBYIO
(bU3MKy U IIEMEHTHI aCTPOPHU3UKH;



e (GopMUPOBaHHE YMEHUH MPUMEHSITh TCOPETHUSCKHUE 3HAHUS ISl OOBSCHEHHS (DU3MUSCKUX
SIBJICHUM B IPUPOJAE U JUUISl IPUHATHS NIPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU KU3HM;

® OCBOGHHE CIOCOOOB PEIICHUS PAa3TMYHBIX 33/1a4d C SBHO 33/JaHHOHN (DU3MUECKON MOJEIBIO,
3a/1a4, MOJpa3yMeBalOIINX CaMOCTOSITEIbHOE CO3JaHue (PU3MUECKON MOJeNH, aJeKBaTHOU
YCJIOBUSAM 3a]1a4u;

e TIOHMMaHue (U3MUYECKUX OCHOB W TPHHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPEY;

e OBIIAJICHHE METOJaMH CaMOCTOSITENILHOTO IUIAaHUPOBAHUS W TIPOBEACHUS (UBHUECKUX
AKCIIEPUMEHTOB, aHaJIN3a W HHTEPIpETalud WHOOpPMAIUHU, ONPEACIICHUS TOCTOBEPHOCTH
MOJyYEHHOT' O PE3yJIbTATa;

® CO3/1aHUE YCJIOBUM JUISl PA3BUTHS YMEHHM NPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NEeSATEIbHOCTH.

Ha wm3yuenme ¢msuku (0a30BBI ypOBEHb) Ha YPOBHE CpEAHEro OOmero oOpazoBaHUs
otBoauTcs B 11 Kiacce — 66 yacoB (2 yaca B HEZACIIO).

COJEPKAHUE OBYYEHUA

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHL. B3anMonelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnose. Bektop
MarHuTHOW MHAYKIMH. [[prHIAI Cyneprno3uiiMuu MarHuTHBIX 1oJIel. JIMHUM MarHUTHOW MHTyKIIMH.
KapTuHa nuHMI MarHUTHON MHAYKINH I0JI NOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oje NpoBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKIMHM MAarHUTHOTO MOJS JJIMHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KaTyHIIKU ¢ TOKOM. OnbIT Opcrena.
B3auMozeiicTBrue IPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna JlopeHua, e€ MOAyiab M HampaBieHHE. JIBM)KEHHE 3apsHKEHHOM 4YacTUIBl B OJHOPOJHOM
MarHuTHOM nosie. PaGota cuisl JlopeHna.

SIBneHue  dJIeKTpOMarHUTHOM  MHIAyKIMH.  IIOTOK ~ Bexkropa  MarHUTHOM  MHIYKIHH.
DNEKTPOABIKYIAs CHJIAa MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHON MHayKuuu Dapazes.

BuxpeBoe 3nekTpuueckoe mnosie. DNEeKTPOJABUKYILAs CHJIa MHIYKIUU B IPOBOJAHUKE, ABMKYILIEMCS
MOCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM IOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOABHKYILAs CHUIA CAMOMHTYKIIUH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DJEKTPOMarHuTHOE IOJIE.

TexHu4yeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIE MarHUThl, 3JIEKTPOMAarHUThI,
AJIEKTPOJIBUraTElb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM I10JIEM.

JIMHMM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHME PNEKTPOMarHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHMOCTB JIEKTPOJABIKYIIEN CHIIBI HHAYKIIMM OT CKOPOCTHA U3MEHEHUSI MarHUTHOT'O TIOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul



N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue 1ecTBUS TOCTOSHHOTO MAarHWTA HA PAMKY C TOKOM.

WccnenoBanue sSBIEHUS AIEKTPOMArHUTHON WHIYKITHH.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebarenbHass cucrema. CBOOOJHBIE MexaHWYeckHe KoieOaHus. ['apMoHHMUYeckue KoyeOaHUs.
[lepuon, dacrora, ammuutyna u (asza koneOanuid. [IpyXuHHBI MasSTHHK. MaremaTHdecKuit
MasiTHUK. YpaBHEHHE TapMOHUYECKUX KoyiebaHwid. [IpeBpalieHue SHEpPruu MpU TapMOHUUYECKUX
KOJICOQHMSIX.

Konebartenbubiii  koHTYp. CBOOOAHBIE  JIEKTPOMAarHUTHBIE  KOJEOAHUS B HJCATBHOM
KOJeOaTeIbHOM  KOHTYpE. AHAIOTHS MEXIy MEXaHMYeCKUMH W DAJICKTPOMArHUTHBIMHU
konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPTrUU B HJCAIBHOM KOJIeOaTeTbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaronmMX KoaebaHusx. BeIHy X /IeHHbIE MeXaHUYeCcKue Koebanus. Pe3oHaHc.
BriHy X I€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemennbiii Tok. CHHycCOMAAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTP MEPEMEHHOIO0 TOKa.
AMIUTATYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA W HAIIPSIKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemadya ©  MOTPEOIEHUE  DICKTPUUECKOM  DHEPTHUH.
OKOJOTHYECKHEe PHUCKM TIPU NPOMU3BOJCTBE JIIEKTpodHEpruu. KynbTypa HCHOJB30BAHUS
AJIIEKTPOIHEPTUH B TOBCEHEBHOM JKU3HHU.

TexHu4eckue yCTpOWCTBAa M NPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUN 3BOHOK, T'E€HEpaTop
MEPEMEHHOT0 TOKa, JINHUU 3JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTenbHONH CUCTEMBbl (MPYXUHHBIA WM MaTeMaTHYeCKUil
MasITHUK).

Habmoienue 3aTyxarommx KoieOaHmii.

HccnenoBanrie CBONCTB BBIHYK/IEHHBIX KOJI€OaHMIA.

Habmoenue pezoHanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusl.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKAa M HANpsDKEHUS OT BPEMEHM) JJIsl 3JIEKTPOMArHUTHBIX
KOJICOaHMIA.

Pe3oHanc mnpu MoOcCnenOBATENbHOM COEAMHEHHHM pPE3UCTOpA, KATYLUIKA WMHAYKTUBHOCTH H
KOHJIEHCATOpA.

Mopaenb TMHUY 3JIEKTpONepe1aun.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBaHue 3aBUCHMOCTH TEPUOJIa MaIbIX KOJICOaHMA Tpy3a Ha HUTH OT JIUTMHBI HUTU U MacChl
rpysa.

HccnegoBanue MmepeMEHHOTO TOKA B ILIEMM W3 TOCIEIOBATENbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAaZHUMHbBLE 80 IHbL

MexaHndeckre BOJHBI, yCI0BUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpoCTpaHEHHs U JUIMHA
BOJIHEL. [lonepeunsie u MpoaobHbIE BOMHBL. MHTepdepeHus 1 tudpakius MeXaHH4eCKUX BOJH.
3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJHBL.  YCIIOBUS HM3JIyYEHHMsS OJIEKTPOMArHUTHBIX BOJH. Bzanmnas
opueHranus BekTopoB E, B, V B anekTpomarautHo# BosiHe. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe,  MpeIOMJICHHEe,  mnoyspusanus,  audpaknus,  uHTepdeperuus.  CKOpocTh
AJIIEKTPOMATHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [IpMeHEeHNe AIeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[IpyHIMOB paguoCBA3W W TeleBUACHUS. Paguonokanuys. OJIEKTPOMAarHUTHOE 3arps3HEHHUE
OKpYXKaroIIeH Cpedbl.



TexHudyeckue ycTpoWcTBa M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHble WHCTPYMEHTHI,
yJIbTpPa3ByKOBasi JMarHOCTUKAa B TEXHUKE M MEIUIMHE, pajgap, pPaJuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Llemoncmpayuu

O06pa3oBaHue U pacpOCTpPaHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmoienue oTpakeHus U MpeioMICHUS MEXaHHYECKUX BOJIH.

Hab6nronenue untepdepeHnn u Audpakimy MEXaHH4eCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnroenue cBs3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYIOM U 4aCTOTON KOJIeOaHuUi.
HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)XC€HHE, IPEIOMIICHHE, MOJspHU3alys,
Tudpakius, UHTepEpeHIHs.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMoinHENHOE pacpoCTpaHEHHE CBETa B OJHOpOJHON cpene. Jlyu
cBeta. ToueuHbli UCTOYHMK cBeTa. OTpakeHHE cBeTa. 3aKOHBI OTpaxeHus cera. IlocTtpoenue
u300pakeHnii B IUIOCKOM 3epkaie. IIpemomieHue cBera. 3aKOHBI TPETOMJICHHS CBETa.
AOcomoTHBIM TOKa3aTenb npeiaomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [lpeaenbHbIl yromn
MIOJIHOTO BHYTPEHHETO OTPAXKEHMUSL.

Jucnepcus cseta. CiioxxHbIi cocTaB 6enoro ceta. Lser.

Cobuparomue 1 paccenBaroniye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CHUja
ToHKOM nuH3BL. [locTpoeHne m3zoOpakeHUid B COOMPAIOIIMX M paccenBaroIuX JuH3ax. Popmyia
TOHKOH JIMH3BI. Y BEJIMYEHUE, JaBaEMO€E JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON OMTUKH.

BonnoBas ontuka. MuTepdepenuus cBera. KorepeHTHble HMCTOYHMKH. YCIIOBHUS HAOJIOJCHHS
MaKCHMyMOB U MHUHHMYMOB B MHTEp(EpPEHIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT€pPEHTHBIX
HCTOYHHUKOB.

Hudpaxus ceera. JudpakunonHas pemeéTka. Y cioBue HaONIOIEHUS TJIaBHBIX MaKCUMYMOB TIPU
naJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanuss cBeta. TexHUyeckne yCTpoWCTBA W MPAKTHYECKOE TPHUMEHEHHME: OYKH, JIyIa,
¢doroanmapaT, MPOEKUMOHHBIA ammapar, MHKpPOCKOI, TEJIECKOIN, BOJIOKOHHAs  OIITHKa,
T pakMOHHAs PeléTKa, TOIIPOU.

Llemoncmpayuu

[IpsimonuHeHOe pacpocTpaHeHne, OTpakeHue U npeoMieHue ceera. Onruyeckue npubopsl.
ITotHOE BHYTpEHHEE oTpakeHne. MoJieslb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mojenu MUKpOCKOIIa, TEJIECKOA.

Ha6mronenue natepdepennmm crera.

Habmronenue nudpakuuu cera.

HaGnronenue nucnepcun cBeTa.

ITosrydeHue ciekTpa ¢ HOMOIIbIO PU3MBI.

[Torydenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKY.

HabGnronenue nossipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3Mmepenue nokasarens npeaoMIICHHs CTEKIIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

HaGmnronenue qucnepcuu cBeTa.

Pasnen 6. OcHOBBI cIeUAJIBHON TEOPUH OTHOCUTEIBLHOCTH

I'panuipl  OPUMEHMMOCTH — KJIacCMYeCKOoW MexaHuku. [locTynarel crnenmanbHOW — TEOpUHU
OTHOCUTENIHOCTH: HWHBAPUAHTHOCTh MOJYJII CKOPOCTH CBeTa B  BaKyyMe, MPUHIUI
OTHOCHUTEJILHOCTH DWHIITENHA.



OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJJIEHHE BPEMEHH U COKPALICHHUE JITHHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHsI MIOKOS.

Pa3nea 7. KBanroBas ¢puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyiia [1nanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusl U UMIYJIbC (POTOHA.
OtkpeiTue u uccinenosanue ¢ororpdexra. Ombitel A. I'. CtonetoBa. 3akonsl ¢GoTorddekTa.
YpaBHenue DiinireitHa 11 poroaddexra. «Kpacnas rpanunay Gotorddexra.

Jasnenune cBera. OnwiTe! [1. H. JleGenena.

XHUMHUUYECKOE IEHCTBHUE CBETA.

TexHndyeckue yCTpoCTBa U MPAaKTHYECKOE NMpUMEHEHHE: (HOTO3IEMEHT, POTOAATUHK, COITHEUHAsS
Oartapesi, CBETOAMO.

Jlemoncmpayuu

D010 peKT Ha YCTAaHOBKE C IMHKOBOM MIIACTHHOM.

HccnenoBanue 3aKk0OHOB BHENTHET0 PoTodPdeKTa.

Ceeroauoj. ConHevHas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmeiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHast mojenb
atoma. [loctynatel bopa. M3nyuenue u mornoimieHue (GpOTOHOB MpHU IMEpPexoje aToMa C OJHOTO
YPOBHS PHEPrUM Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEN SHEPIHM aToMa BOJOPO/aA.
BosiHoBbI€ cBoiicTBa yacThll. Bonuel 1e bpoinsa. KoprnycKyisipHO-BOJIHOBOM Tyaau3Mm.
CHoHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHudyeckue ycTpoWCTBa M IMPaKTUUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHaIN3 (CIEKTPOCKOII),
Ja3ep, KBaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmnroenue nuHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Halnronenune muHEYaToro Criekrpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOeHHUS siipa. OTKphITHE PaHOaKTUBHOCTU. OMBITHI
Pesepdopra mo ompeneneHuio cocraBa pagMoaKTHBHOrO u3inydeHus. CpoiictBa anbga-, Oera-,
ramMma-u3iydeHus. BiausiHue paaroakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeITHE TTpOTOHA U HeTpoHa. HykinonHas moznens siapa I'elizen6epra—lBanenko. 3apsan sapa.
MaccoBoe uncino sapa. M3otonsl.

Anbda-pacniaa. DNEKTPOHHBIH W  TMO3UTPOHHBIA Oera-pacman. [amma-uzinydeHue. 3akoH
pPaZiOaKTUBHOTO pacmaja.

OHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Maccsl sapa.

SAnepHblie peaknuu. JleseHne U CUHTE3 sIIEp.

SAnepublii peaktop. TepMmosinepHslii cuHTe3. [IpoOieMbl U MEPCHEKTUBHI SIEPHON SHEPreTHUKH.
DKOJIOTHYECKHE aCIIEKThI sIIE€PHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTo/p1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHIL.

OyHaaMeHTaIbHbIC B3aUMOACHCTBUS. EAMHCTBO (hu3ndecKOi KapTHHBI MHpa.

TexHU4ecKkue yCcTpoHWCTBa M MPAKTHYECKOE MPUMEHEHUE: JO3UMETp, KaMepa BunbcoHa, saepHbIN
peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YaCTHII.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMHUHM U ACTPOPU3MKH

Ortansl pa3BUTUs acTpoHOMHUU. IIpHuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMUH.

Bun 38€3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/1bl, MJIAHEThI, UX BUAUMOE JIBHKEHUE.

Conneunas cucrema.

Counnne. ConHeuHasi akTUBHOCTh. McTtounuwk sHeprum CoJiHIIA W 3BE31. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKH. JlMarpaMMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTB». 3BE31bl IJIABHON
IIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETHUMOCTB»  JJIs  3BE3]  TJIABHOM
NOCIIEA0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpPEMEHHBIE IIPEJICTABICHHUS O
MPOUCXOKICHUU U ABOTONMU COJTHIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mneunbii Iyt — nama [anmaktuka. Ilonoxenue u nBwxkenue ConHna B ['anmaktuke. Turbl
ranakTuk. Pagnoranaktuky n kBazapel. YEpHBIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoif. 3akon Xa06ma. Paz6eranue ramaktuk. Teopust bosmbioro
B3pbIBA. PETMKTOBOE M3ITydeHHE.

MacmrabHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

Habmoienuss HeBOOPYXKEHHBIM TIJIa30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX MPUIOKEHHUHN IS
OTIpeNIeICHUs] TIOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noiaymapus 1 ipKue 3BE3/IbI.

HaGmronenus B teneckon JIynsl, muianer, Mneunoro [lytu.

O0o0uaroniee NOBTOpPEeHHE

Ponb QU3MKKM M aCTPOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COIMAIBbHOW M 3THYECKOM
cdepax IesTEIbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKHM U aCTPOHOMHUHM B COBPEMEHHON HayudHOMU
KapTUHE MHpa, poiib (u3M4eckoil Teopuun B (HOPMUPOBAHMM MPEJICTABICHUA O (U3NUECKOM
KapTHHE MHUpa, MeCTO (U3UYECKOM KapTHHBI MHpa B OOIEM psIy COBPEMEHHBIX E€CTECTBEHHO-
HAy4HBIX IPEJCTABICHUN O IIPUPOJE.

MexnpeameTHblie CBSI3H

Nzyuenne kypca ¢usuku O6a3oBoro ypoBHsS B 11 kiacce ocymecTBisercs ¢ Y4ETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMHH, Teorpapuun
Y TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOTO IMO3HAHUSA: SIBIICHUE,
Hay4HbIM (akT, rumoresa, ¢Qu3MUEcKas BEJIWYMHA, 3aKOH, TEOpHUs, HAONIIOJIEHHE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIHUHA HA OCH
KOOpJIMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (YHKIMH, MPU3HAKH TOA0OHS
TPEYroJbHUKOB, ONpeIelIeHNE IIOUaI1 UIOCKUX GUryp u o0béma Ted.

buonoeus: snekTpuueckue SBICHUS B KMBOM MpUpoje, KojeOaTelbHbIE IBM)KEHUS B JKHUBOM
IIPUPOJE, ONITUYECKUE SIBICHUS B KUBOM MPUPOJIE, NEUCTBHE PaArallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAsl CTPYKTypa TBEPABIX TEJI, MEXaHU3MBI
00pa3oBaHMs KPUCTANINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eoepaghus: marHuTHBIE TIOMIOCAa 3€MJIM, 3aJIeXH MArHUTHBIX pyaA, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, NIPEICKA3aHNUE 3EMIIETPSCEHUM.

Texnonozus: MTUHUM  DIIEKTPOIEpENad, TIE€HEpaToOp IEPEMEHHOrO0 TOKAa, JJIEKTPOJBUIaTelb,
MHAYKIMOHHAs TMeYb, pajgap, paguoONpHUEMHHK, TeleBU30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIMOHHBIH amnmapar, BOJOKOHHAsl ONITHKA, COJIHEUHAas OaTapest.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro npeamera «Dusnka» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
(6a30BBIi YPOBEHB) TOJDKHO 00€CTICUNTh JOCTIKCHHUE CIICAYIONINX TUIYHOCTHBIX, METAPEIMETHBIX
Y TIPEJIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE pe3ybTaThl OCBOCHMSI yueOHOro npeamera «Dusnkay ToIKHbI OTpaXaThb
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCsI PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3UIMEH TUYHOCTH, CUCTEMON [IEHHOCTHBIX OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX yOeXKICHUH,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM LEHHOCTSIM POCCUICKOT0 OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTIbITa U OMbITA JEATEIHLHOCTH B IPOLIECCE Peall3allii OCHOBHBIX HAIIPABJIEHUI BOCTIUTATEILHOMN
JESATENIbHOCTH, B TOM YHUCIIE B YACTHU:
1) rpaxIaHCKOro BOCIIUTAHMSA:
c(OpPMHPOBAHHOCTh TPAXKIAHCKOHN MO3UIIMK 00YUYaIOIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIecTBa;
NPUHATHE TPAJUIMOHHBIX O0IEYeTIOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATHUECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcax rpaKAaHCKOro 00IeCTBa, y4acTBOBATh
B CAMOYIIpaBJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;
yMEHHE B3aUMOJICHCTBOBATh C COLIMATbHBIMA HHCTUTYTAaMHU B COOTBETCTBHUH C UX (PYHKIUAMHU U
Ha3HAYCHHEM;
TOTOBHOCTh K TYMaHUTapHOHN M BOJIOHTEPCKON NEATEIbHOCTH;
2) IaTpHOTHYECKOT0 BOCIIUTAHNSA:
c(OpMHUPOBAHHOCTH POCCUMCKOMN I'pa)/1aHCKON UIEHTUYHOCTH, MaTPHUOTU3MA;
LIEHHOCTHOE OTHOUIEHHE K FOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM POCCUHCKHUX YUEHBIX B
obsacti GU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;
CHOCOOHOCTh OLICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YUEHOTO;
OCO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;
4) 3cTeTUYECKOT0 BOCIIUTAHUSA
ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl ICTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO
¢buznyeckoil HayKe;
5) TpyaoBOro BocnuTaHuUs:
MHTEpeC K pa3InyHbIM chepam NpoPecCUOHANBHOMN AeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOI U TEXHUKOH, YMEHHE COBEpILIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KM3HEHHBIE TJIaHBI,
TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHHUIO B 00JIACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU;
6) ’3K010rHYeCKOr0 BOCIMTAHMS
c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE I100AIbHOTO XapaKkTepa
HKOJIOTHUECKUX MPobIIeMm;
IJJAHUPOBAHUE U OCYIIECTBIECHUE JIEVCTBUN B OKPY>KAIOIIEH Cpelie Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEIOBEUYECTBA;
paciMpeHHe OmbITa AeITeIbHOCTH YKOJIOTHYECKOW HAIIPABIIEHHOCTH HA OCHOBE UMEIOIINXCS
3HaHUi 1o pusuke;
7) HEHHOCTH HAYYHOI'0 IO3HAHMS:



c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢du3nueckoil HayKH;

OCO3HaHHE [[CHHOCTH HAYYHOMU JEATeIbHOCTH, FTOTOBHOCTH B TIPOIIECCe U3YUCeHUs (PU3NKU
OCYIIECTBIISATh MPOSKTHYIO U HCCIIEA0BATENBCKYIO JCITEIHOCTh MHIUBHYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBIE YHHBEPCAIbHBbIE YUeOHbIE el CTBHUSI
ba3oBbie Jiornyeckune 1eMCTBUSA:
CaMOCTOSITENIEHO (hOPMYJIUPOBATh U aKTyaIM3UPOBATh POOJIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEICTIATH NN JeSITebHOCTH, 3a]aBaTh apaMeTPhl M KPUTEPUH UX TOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH ¥ POTUBOPEUYHS B PACCMATPUBACMBIX (PH3UICCKHX SBIICHHSIX;
pa3pabaThIBaTh MJIaH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOITNXCS MaTepUaIbHBIX U
HeMaTepHATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACSITETLHOCTD, OIICHUBATH COOTBETCTBUE PE3yIHTATOB IIENISIM, OIICHUBATH
PHUCKH TIOCTICICTBUN JCSITEITLHOCTH;
KOOPJMHHUPOBATH U BBITIONHATH pa0OTy B YCIOBHSIX PEeaIbHOTO, BUPTYAIHHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble uccienoBarebckue AeiCTBUA:
BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMU (PU3UYECKON HAYKH;
BJIQJICTh HABBIKAMH YUCOHO-HCCIICI0BATEIIBCKON U IPOSKTHOM JICATSIIBHOCTH B 00JIACTH (DPU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB PELICHHS 3a1a4
(U3AYECKOTO COACPKAHMS, MPUMEHEHHIO PA3TUIHBIX METOJIOB TIO3HAHWS,
BJIQ/ICTh BUJAMHU JICATEIHHOCTH 10 TIOTYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYANHSX, B TOM YHCJIC IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;
BBISIBJISITH PUYUHHO-CIICJACTBCHHBIC CBS3M U aKTYaTU3UPOBATh 33J1avy, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HAaXOAUTh apTYMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTpsl U
KPUTCPUU PEIICHUS;
AHATM3MPOBATH MOTYYCHHBIE B XOJ€ PEIICHUS 3a]a4l PE3yJIbTaThl, KPUTHUECKH OIICHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHON IEATEIILHOCTH, B TOM YHUCIIE
IIpU U3Y4eHUU (DU3HKY;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh MMePEHOCUTH 3HAHUS 10 (DU3HMKE B TIPAKTHYECKYIO 00J1aCTh KU3HEACITSILHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;
BBIJIBUTATh HOBBIE HJICH, TIPE/IaraTh OPUTHHAIBHBIC TIOXOIbI ¥ PEIICHHS,
CTaBUTH MPOOIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
PabGora ¢ undpopmaumeii:
BJIQ/ICTh HABBIKAMU MOJTy4YeHHsI HHpOopMamu (pU3ndecKoro co/iep:kaHus U3 HCTOUHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEIBHO OCYIIIECTBIIAThH TIONUCK, aHAJIN3, CHCTEMATH3AII0 M HHTEPIPETAITHIO
UHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;
OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIMH; HCITOJIB30BATh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTaHM3AIMOHHBIX 33719 ¢ COOMIOACHHEM TPeOOBaHMI IPrOHOMHKH, TEXHUKH 0€301TaCHOCTH,
TUTHEHBI, peCypcocOepeKeHHsI, MPABOBBIX M STUYECKUX HOPM, HOPM HH(DOPMAIIHOHHOM
0e30MacHOCTH;
CO3/1aBaTh TEKCTHI (PUIUUECKOTO COACPIKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéTOM Ha3HAYCHUS
WH(POPMAITUH U IIEJICBOU ayAUTOPHUH, BEIOUPAsk ONTUMAIbHYIO (hOpMY TIPEICTABICHUS U
BU3YaTH3aIlIH.



KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYILECTBIIAThH OOIIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYyallui U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U HHANBUAYAIbHON paboOThI;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JIEMCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEW Ka)KJIOTO WICHA KOJUIEKTUBA;

[IPUHUMATh L[E€JIM COBMECTHOU JEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUA 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH IEUCTBHM, pACIPEAEIIATh POJIM C Y4ETOM MHEHUM YYaCTHUKOB,
00CY»X/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

OIICHMBATh KAUY€CTBO CBOET0 BKJIAJa U KaXKIOr0 yYaCTHUKA KOMaH/Ibl B OO pe3ybTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

IpeyIaraTb HOBBIE IPOEKTHI, OLIEHUBATH WJIEH C MTO3WLIUHA HOBU3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETMYECKOE IMOBEJICHNE B PA3JINYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeilicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO JESITEIbHOCTh B 0071aCTH (PU3UKH U aCTPOHOMMH,
BBISIBJISITH IPOOJIEMbI, CTaBUTh U (hOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIICHHs pacu€THBIX U KaUeCTBEHHBIX 337124, IJIaH BBIOJHEHHS
MPAKTHYECKOH paboThl C yUETOM UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U
MPEAIIOUYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;

pacuMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBIICHUIO SPYAULINU B 00J1aCTH (PU3UKHU, TTOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYyalllsiM, BHOCUTb KOPPEKTHUBHI B 1€ TEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LEIISIM;

BJIaJICTh HaBBIKAMU MTO3HABATEIIbHON Pe(PIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX ASHCTBHH U
MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUH JUIsl OLICHKH CUTYalMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS MO0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M ApTYMEHTBI JPYTUX MPU aHAIIN3€ PE3YJIbTATOB EATEIHHOCTH;

MIPUHUMATh ceOsl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApTYMEHTBI JPYTUX MPU aHAIIN3€ PE3YJIbTATOB JEATEIHHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B nporiecce 10CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MTPOTPaMMBI 110 (PU3HKE [Tl YPOBHS
CpeaHero o0miero 00pa3oBaHus y 00yUYaIOMIUXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIM HHTEIIJICKT,
npenonaraiomuii copMUpoOBaHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATBHOE COCTOSIHUE, BUJIETh
HalpaBJICHUS PAa3BUTHs COOCTBEHHOM 3MOIIMOHATILHOM cephl, ObITh YBEPEHHBIM B cebe;
caMOperyJIMpOBaHMsl, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHUE, CTIOCOOHOCTD aJaNTUPOBAThCS K YMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;



BHYTpeHHeﬁ MOTHUBaNnu, BKHIOanOHIeﬁ CTPEMIICHHUEC K TOCTHXKCHUIO ICIIU U YCIIEXY, OIITUMU3M,
HHUIIUAaTUBHOCTH, YMCHHC ,Z[eﬁCTBOBaTL ncxoas u3 CBOMUX BOBMO)i(HOCTeﬁ;

OMIIaTHUH, BKJ'II-O‘—IaIOH_IeI\/'I CIIOCOOHOCTH MOHUMATh OMOIHMOHAJIBHOC COCTOAHUC APYIUX, YUYUTHIBATH
C€To IIpU OCYHICCTBIICHUU O6H_ICHI/ISI, CIIOCOOHOCTB K COYYBCTBHUIO U COTICPCIKUBAHUTIO,

COoMaJIbHBIX HAaBBIKOB, BKITFOYAIOIIHNX CIIOCOOHOCTH BBICTpanBaTh OTHOICHUA C JPYTUMU JIFOJAbMU,
33.60TI/ITBCH, IMPOABJIATL HHTCPEC U PA3PCIIATH KOH(I)JII/IKTBI.

HNPEAMETHBIE PE3YJIBTATbBI

K xonity obydenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y 00yUAIOIINXCS YMEHHUH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHON HayYHOMH
KapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJIOTHH, B MPAKTUYCCKON NIEATEITHHOCTH
JFO/1eH, IEJTOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TIPUMEHEHUS M3YUYCHHBIX (U3UUECKUX MOJICNCH: TOUCUHBIN JIEKTPHUSCKUI
3apsijl, JIyd CBeTa, TOUEYHBIM MCTOYHHMK CBETa, SA€pHAas MOJENb aTOMa, HYKJIOHHAas MOJeNb
ATOMHOTO SijIpa MPH perieHnH (U3NIECKHUX 3a/1a4;

pacrio3HaBaTh (puU3MUYECKHE SBIEHHUS (TMpOLECCh])) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
DIIEKTPOJAMHAMHUKN ¥ KBAaHTOBOW (PH3HWKH: DJIEKTPUYECKas IMPOBOJAUMOCTB, TEIIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE JEWUCTBUS TOKA, B3aUMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIWS, JCWCTBHE MAarHWTHOTO TIOJS HA TPOBOAHMK C TOKOM U JIBIDKYIIMHACS 3apsil,
AIIEKTPOMAarHUTHbIE KOoJeOaHWs U BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPakEeHUeE,
npejoMIIeHHe, WHTephepeHIys, IuQpakmus ¥ MOJSApH3alUs CBETa, JHUCIEPCUs CBeTa,
doroanektpudeckuii dpdext (dhororddekrt), cBeToOBOE aBICHHE, BOSHUKHOBEHHE JIHHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs M UCKYCCTBEHHASI PaIHOAKTUBHOCTE;

ONKCHIBATh W3yUEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIE, ONTUYECKHUE,
AIIEKTPUYECKYIO0 TPOBOAMMOCTh PA3IMYHBIX CPEI) W AICKTPOMArHUTHBIE SIBJICHUS (IIPOIIECCHI),
UCTIONB3Ysl  (U3MUECKUE BEIMYUHBL: OJEKTPUUECKUI 3apsii, cujida TOKa, dJIEKTPHUECKOe
HanpsOKEHUE, 3JIEKTPUUECKOe COMPOTHUBIIEHUE, PA3HOCTh MOTEHILMAIOB, 3JEKTPOABIKYIIAS CHIIA,
paboTa TOKa, MHAYKLUUS MAarHUTHOrO NOJs, cuia Awmrmepa, cuia JlopeHna, HHIYKTHBHOCTb
KaTYIIKH, SHEPTHsl SJCKTPUYECKOTO W MAarHUTHOTO TOJICH, MEepUoJl M YacToTa KoJeOaHWH B
KOJIeOATEIbHOM KOHTYpE, 3apsA] M CWJa TOKa B IPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoyieOaHni, (POKyCHOEe pacCTOSHWE ¥ ONTHYECKas CWJIa JIMH3bI, TPU OIMCAHWW TIPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI MCIIOIb3yEMbIX BEJIMUUH, X 0003HAYCHUS M €IMHHIIbI, YKa3bIBaTh
(b opMyITBI, CBS3BIBAIOIINE JaHHYIO (DU3UYIECKYIO BEIMYNHY C JPYTUMH BEJTHUYUHAMU;

OINMCHIBATh W3YyYEHHBbIC KBAHTOBBIC SIBJICHHUS M IPOLIECCHI, HCIONB3Ys (PU3MUYECKHE BEIUYMHBI:
CKOpOCTh DJIEKTPOMArHUTHBIX BOJH, UTMHA BOJIHBI M YacTOTa CBETa, SHEPTUS M MMITYJIbC (OTOHA,
NepuoJ TMOoJIypacrajga, 3HEpPrusi CBSA3M aTOMHBIX SAEp, NPU ONMCAHUU MPABUIBHO TPAKTOBAThH
(U3NIECKUI CMBICT MCIIONB3YEMbIX BEJIWYHH, MX 0003HAYCHHUS M CIMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIME JJAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU, BBIYMUCIISATH 3HAUCHHUE
(U3UYECKON BEIMYMHBI;

aHaJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SABICHHS, UCTIONb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH Owma, 3aKOHBI MOCJEAOBATEIBHOIO M MapajlIeIbHOTO COEJAMHEHHUS MPOBOJHUKOB, 3aKOH
Jbxoyns—JleHna, 3aKOH 3JEKTPOMAarHUTHOW MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTI0 pacpoCTpaHEeHUs
CBETA, 3aKOHbl OTPAXXCHUS CBETAa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHUE OWHINTEWHA s
doroadexra, 3aKOH COXpaHEHHs SHEPTHH, 3aKOH COXPAHEHUS HMIIYJbCa, 3aKOH COXPaHEHHS
AIIEKTPUYECKOrO 3apsAja, 3aKOH COXPAaHEHUS MaccoBOrO 4YHCHa, MocTynatel bopa, 3akoH
pPalMOAaKTUBHOTO pacmajga, MpH HSTOM pPa3IUYaTh CIOBECHYIO (DOpPMYyIUpPOBKY 3aKOHa, €ro
MaTeMaTHUYeCKOe BhIpaXKEHUE U YCIIOBHS (IpaHUIlbl, 00JaCcTH) IPUMEHUMOCTH;



OTpe/IeNIATh HAaNpaBJCHHE BEKTOpa HMHIYKIUU MAarHUTHOTO TIOJsl MPOBOJAHMKA C TOKOM, CHIIBI
Awmrniepa u cunbl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMOe TIOCKUM 3€pKajioM, TOHKOH JINH30M;
BBIMOJIHATh  OKCIEPUMEHTHI [0 HCCIEAOBAHHIO (PU3MYECKMX SBIEHHH W  TPOLECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUIN: PHU 3TOM (OpMYIIMPOBATh pobdiieMy/3aaauy
U TUIIOTE3Y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTaHOBKY M3 IPEIUIOKEHHOTO 00O0pYIOBaHUS,
MIPOBOAMTD OMBIT U POPMYIUPOBATEH BHIBOIBI;

OCYILECTBIISATh MpPSMbIE M KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEJIMYUH, MPH 3TOM BBIOHPAThH
ONTHUMAaJIbHBIA CHOCOO M3MEPEHHs] U HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
U3MEPEHUI;

UCCJIEIOBATh 3aBHCUMOCTH (PU3MUECKHX BEJIWYMH C HCIOJIb30BAaHUEM MPSIMBIX HW3MEpPEHUil: mpu
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (HMKCHpPOBaTh pE3yJbTaThl IOJyYEHHON 3aBUCHUMOCTH
¢u3nyecKuX BEIMYMH B BHJIE TaOIUI] U rpaUKOB, JeJ1aTh BBIBOIBI 10 pe3ysIbTaTaM UCCIIEOBAHMUS;
coOmoiaTh MpaBuia 0e30MacHOro TpyJa NpH IMPOBEIACHUU HMCCIEJOBAHUN B pamMKax y4eOHOro
HKCIIEPUMEHTA, Y4eOHO-HCCIIEeIOBAaTEIbCKOM M MPOEKTHOM JAESITEIbHOCTH C HCHOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS;

pemate pacy€THble 3aJaud C SBHO 3a/JlaHHOM (hU3MUYECKON MOJENbIO, MCIONIb3Ys (U3NYECKue
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/laud BBIOMpaATh (DU3MYECKYIO MOJIENb,
BBIIETATh (U3MYECKHUE BENUYMHBI U (HOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHUs, MPOBOIUTH
pacy€Thbl U OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUCHHs (PU3HMUECKON BEIUYHHBI,

pemarts KayeCTBEHHbIE 3a/ayd: BBICTPAUBATh JIOTHUYECKH HENPOTHUBOPEUYHMBYIO  IIEMIOYKY
paccy’KIeHUi ¢ ONOPOi Ha U3yUEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHUE SIBICHUS;
UCIIONIb30BaTh MpPH PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTHU JUIS
MIOWCKA, CTPYKTYpUPOBAHUS, MHTEPIpPETAMM U MPEACTABICHUA Y4eOHOH M HAay4HO-IIOMYJIIPHOMN
uHbOpMalny, MOJTYYSHHON U3 pa3IUYHbIX UCTOYHUKOB, KPUTUYECKU aHAU3UPOBATDH MOJIy4aeMyHO
UH(POPMALIUIO;

OOBSACHATH NPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh yCIOBHS
uX 6€30MaCHOTO MCIIOB30BaHMS B TOBCEHEBHOM KU3HM,

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (M3MKE B TOBCEAHEBHOW >KM3HH IS OOecreyeHus
0e30macHOCTH TpU OOpaIleHUuN ¢ IpUOOpaMu M TEXHUYECKMMHU YCTPOIMCTBaMH, JUIS COXpaHEHHS
3JI0POBBS U COOJIIO/IEHHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpY Kalolleil cpee;

paboTaTh B IPYIIIE C BBIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIeH, INIAHUPOBATh PabOTy IPYMIIHI,
palMoHaNIbHO pacHpenesaTh OOS3aHHOCTH U IUJIAaHUPOBATh JESATENbHOCTh B HECTAHAAPTHBIX
CUTyallusX, aJEKBAaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHMKOB TIpPYNIbl B pELICHHUE
paccMaTpuBaeMOi TPOOIEMBI.

TEMATHUYECKOE INTAHUPOBAHUE

No n/n HanmenoBanue KommaectBo wacos OnekTpoHHbIe (IU(PPOBHIC)
pas3ziesnoB U TeM Beero | Konrpomsmsie | [paxTaeckue 00pa3oBaTeNbHbIE PECYPCHI
MPOTPaMMBI 6 6
paboThI paboThI
Paznen 1. duexkrponmnammuka
1.1 MarsutHoe roJie. 11 1 3 bubnuoreka [JOK
DJeKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢c

WHAYKIHS

Hroro no pazgeny 11




Paznen 2. Kose6anusi 1 BOJIHBI

2.1 Mexanndeckue u 9 bu6mmoreka [IOK
3JIEKTPOMarHUTHbIE https://m.edsoo.ru/7{41c97¢c
KoJieOaHus

2.2 Mexanndeckue u 5 1 bubmuoreka [JOK
AJICKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
BOJTHBI

2.3 Ornrtuka 10 bubmuoreka [JOK

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

Hroro no pazgeny 24

Pa3nen 3. OcHOBBI cieHAJILHOM TEOPHH OTHOCUTEIbHOCTH

3.1 OcHOBBI 4 1
CIIELIMAIBHON TEOpUU
OTHOCUTEITLHOCTH

Hroro no pazneny 4

Paznen 4. ®u3znka BHICOKMX HEPruii

4.1 DIIeMEHTBI 6 but6mmoreka [JOK
KBaHTOBOU OINTUKU https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bu6mmoteka [{OK
https://
m.edsoo.ru/7f41c97¢c4.3
4.3 ATOMHOE SApO 5
Hroro no pazgeny 15
Pa3znen 5. DnemMeHThl aCTPOHOMUM U aCTPOUZUKHI
4.1 DNEeMEHTBI 7 1 bu6mmoreka [{OK
aCTPOHOMUU U https://m.edsoo.ru/7f41c97c
acTpo(hu3nuKu
Hroro no pasneny 7
Paznen 6. O6obmaroiee moBTOpeHue
5.1 O6o0maromiee 2
MTOBTOPCHUE
Hroro no pasneny 2
PesepBHOE Bpems
OBUIEE KOJIMYECTBO 66 4

YACOB 110 [TPOTPAMME
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