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OSICHUTEJBHAS 3AIIACKA

a
1) ®enepanbroro FOCYIApCTBEHHOI'0 06pa30BaTEILHOrO CTaH/IApTa CpeiHero obero o6pasoBanus (yTs. npukasom MunucTepeTsa 06pasosanus u
Hayku P® ot 17.05.2012 Ne 413 ¢ M3MeHeHusAMHM ot 12.08.2022 r.).

2) ®enepansHoii obpa3zoBarensHo MpOrpaMMel cpefiHero obiero o6pasoBanys (yTB. pukazom Munnpoceemenns Poccun ot 18.05.2023 r. Ne 371).
3) llpumepHoii ocHoBHO obpasoBarenpHoOM MpOrpaMMsI cpeaHero obiero o6pa3oBadus (onobpenHoit pemennem denepansHoro yue6Ho-
METOAUYECKOro 00bEeIUHEHHS 10 obwmemy 06pasoanHio, POTOKOI OT 28 Hions 2016 r. Ne 2/16-3).

4)  OcHoBHo#t 06pazoBaTenbHOi TPOrpaMMEl OCHOBHOTO 0f1iero 06pasosanus MOY Jlunes Ne 3 ot 26.08.2021 . (c m3m. 0T 28.08.2023 1)
PaGouas nporpammer IIpeanoJiaraeT ucnoje3oBanue YMK:

1. YueGuuk «®usnka. 11 Knacey. I'. 1. Makuwes, B. B. ByxoBues, H. H., 2022

2.®usmka. 11 knace. B yacrsx. Yacts 2. 3agaunmk (6a308biii YpoBeHb) - 'ennienureiin J1.D., Bynatosa A.A. M.: Bunom, 2018r.
3. Peimkesuy A. IT. 3agaunuk. 10-11 knacc. -M..: Hpoda 2013

Henu n3yqenusn ¢u3ukH Ha 6a30B0m YPOBHE B OCHOBHOIM HIKOJI€:

[Tporpamma no ¢usuke 6a3080ro YPOBHS Ha YpOBHE CpeAaHero obuiero 00pa3oBaHHs pa3paboTaHa HAa OCHOBe TOJIOXKEHUH W TpeGoBaHumii K pe3ynbTa
OCBOCHHA OCHOBHOI 06pa3oBaTepbHOl [IpOrpaMMmsl, npeacraBiaeHHsx B OIOC COO, a rarxe ¢ yuérom denepanbhoii paGoueii [IpOrpaMMsbl BOCITUTaHH
KOHUenuMY  rpenofaBanus  yueGHoro lpeaMera  «®Dusnka» B 06pasoBaTeTbHbIX Opranusauusx Poccuiickoit ®eneparyu, PEATM3YIOIMX OCHOBI
obpasoBarenbHele NPOr paMMEL.

Coneprkanue nporpammsi o ¢usuke Hanpapneno Ha ¢dopmuposanue CCTECTBCHHO-HAaYYHO KapTHHbI MHpa 06yyaromuxcs 1011 KJ1aCCOB NpH 00y4eHHH
¢usuke Ha 6azosom YPOBHE Ha OCHOBE CHCTEMHO-AESTENbHOCTHORO noaxona. Ilporpamma no ¢pusmke CooTBETCTBYET TpeboBanuam ®I'OC COO k IaHHpyeM

TUIaHUpYEMbIe pe3yJIbTaThl OCBOCHMS Kypca QpU3HKH: TMYHOCTHBIE, MeTarnpeaMeTHbIe
Hporpammanodusukeskmouaer:

TUIaHUpYEMble pe3yNIbTaThl OCBOCHMS Kypca dusuky Ha 6a30B0M ypoBHe, B ToM umce MPEAMETHBIE PE3yNbTaTbl MO rofaM O6yYeHHs;
COAepxanue yueGHoro npeamera «Duzukay mo rogam obyyeHus

Dusnka kak Hayka o HauGosee 00wKX 3aKOHax MpUposbL, BRICTYNas B KayecTBe yuyeGHOro mpegmera B IIKOJIC, BHOCHT CYLUECTBEHHBIH BKJIag B CHCTE
3HaHH# 00 OoKkpyxkaroem Mupe. IlKkonbHeli Kype dusuku — CHCTEeMOOOpasyrowuii 1yis CCTECTBCHHO-HAYYHBIX Y4eOHBIX MpeaMETOB, TOCKOJIBKY (hU3HYECK
3aKOHbI JIEXXaT B OCHOBE MPOLIECCOB W SIBJIEHUH, M3y4aeMbIX XHMHEI], Guonorueii, pusnyeckoii reorpadueii U actpoHoMueii. HUcnonezoBanue u aktuk

MHpa oBy4aroLuxcs, B dopmuposanue ymenuii MPUMEHATE HayYHBIH METOJI IIO3HAHMS MPH BBITIOTHEHUU UMM Y4€OHBIX HCClIEN0BaHMIA.
B ocHoBy kypca duzuxu s YPOBH: CpefiHero o6uero o6pa3oBaHus noiokeH P4 HAEH, KOTOPblE MOXKHO PaCCMATPHBATB Kak MPUHLHUIIBI €10 NOCTPOEHUS!
Hoes yenocmuocmu. B coorsercTrim C HeH KypC SIBJISIETCS JIOTUYECKH 3aBEPLUEHHBIM, OH CONEPKHT MaTepHal U3 BCex pasnenoB GU3MKH, BKIIFOYAET K
BOTIPOCKI KIIACCHUYECKOH, Tak H COBPEMEHHO bu3HKH.

Hoes eenepanusayuu. B COOTBETCTBHHM C Hel MaTepuan kypca busMku 06benrHEN BOKPYT (PM3UYECKUX TEOpHii. Benymmm B kypce sensercs bopmupoBaH;
MPEACTABAEHUIA O CTPYKTYpPHBIX YPOBHAX MaTE€pHH, BELIECTBE U MOJTe.,



Hoes zymanumapuzayuu. EE peanusauus MpeanonaraeT MCIONB30BaHHE IYMaHUTapHOrO MOTeHLMana (QU3M4eCKOd HayKd, OCMBICIICHHE CBS3H PasBH
GU3KKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 9KOJIOTHYECKUMH MPOOIIeMaMH.

Hoes npuxnaomnoti nanpagnennocmu. Kypc ¢usHKu npennosaraeT 3HaKOMCTBO C LIMPOKHM KPYTOM TEXHHUYECKMX M TEXHOJOTHYECKUX MPHIIOKEE
H3YYEHHBIX TEOPHii U 3aKOHOB.

Hoes sxonozusayuu peam3yercs MOCPENCTBOM BBEICHHS 3JIEMEHTOB COAEPIKAHHMS, MOCBIIIEHHBIX 3KOJOIHYECKMM MPoGiieMaM COBPEMEHHOCTH, KOTO}
CBSA3aHbI C PA3BUTHEM TEXHHUKH M TEXHOJIOTHIA, a Taloke 06CY>KAEHHs MPo6ieM PallOHATIBHOTO MPUPOIONIONB30BaHMS U IKOJIOTHYECKOH 6€30MacHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMM Kypca (M3MKM Ha ypOBHE cpelHero obmero oGpa3oBaHus sABIIOTCS (usnyeckue TeopuH (GOPMHUPOBAHHE MPENCTABICHH
CTPYKTYype TMOCTPOeHHS (GH3MYECKOM TEeOpHH, poJid (YHIAMEHTAJBHBIX 3aKOHOB M MPUHUMIIOB B COBPEMEHHBIX MPEACTABICHUAX O TNPHPOAES, IpaHH
MPUMEHUMOCTH TEOPHIA, JUTSl ONIMCAHHS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CHCTEeMHO-1eATeNIbHOCTHbII TMOJX0M B Kypce (PM3HMKH peausyeTcs MpPexIe BCEro 3a CUET OpraHM3alMy SKCIIEPUMEHTAIbHOM IS TebHOCTH 00y Yaroum
Jlns 6a30BOro ypoBHsi kypca (GHM3MKH — 5TO HMCIOJb30BAHHE CHUCTeMbl (DPOHTATBHBIX KPaTKOBPEMEHHBIX KCMEPHUMEHTOB M J1aGOpaTOpHbIX paGoT, KOTOPEI
nporpaMMe 1o Qu3uke oOBEIHHEHBI B OOLIMH CIIMCOK YUeHHUECKUX MPAKTHYECKUX paboT. BeigeneHne B yka3aHHOM nepeyHe J1abopaTopHbIX paboT, MpOBOAUN
A8 KOHTPOJIS M OLEHKH, OCYIIECTBIIAETCS y4aCTHHKaMH 06pa3oBaTebHOro MpOLEecca HCXOMd U3 0COOEHHOCTEH MiIaHUPOBAaHKs U OCHALEHHMA kabuHeTa Qu3k
IIpu 3ToM obecreunBaeTcs OBJIaJEHHE OOYYaIOUMMHC YMEHHAMH MPOBOJUTh KOCBEHHbIE M3MEPEHHS, HCCIEI0BaHMs 3aBUCHMMOCTEH (U3MUECKMX BENHUHI
MOCTaHOBKY OIbITOB IO MPOBEPKE MPEIJIOKEHHBIX THITOTES.

Bosnbliioe BHUMaHHE yHESETCS PELIEHHIO PacYETHBIX M KauyecTBeHHBIX 3ajad. Ilpu 3Tom uis pacu€THbIX 3a/1ay MPHOPHUTETOM ABJIAIOTCA 3a4a4H C i
3aJJaHHOM (pU3MUYECKOM MOJEITBIO, TIO3BOJIAIOIIME MPUMEHSATh U3y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjeia Kypca, TaK W UHTErpupys 3HaHus
pasHbIX pa3fenos. JIis KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SBJISIOTCS 3alaHus Ha OOBSACHEHHE MPOTeKaHUs QU3MYECKUX SBJICHUH M MPOLECCOB B OKPYKaroL
JKU3HH, TpeOyrowue Bbibopa Gpu3nueckoit Moaesu sl CUTYalMH MPaKTUKO-OPUEHTHPOBAHHOIO XapaKkTepa.

B cootsercTeum ¢ TpeGopanuamu ®IOC COO k MaTepHalbHO-TEXHHYECKOMY OOecredeHHIo yueOHOro npouecca 0a30BbIii ypoBeHb Kypca (GU3HKH
YPOBHE CpeIHero ob1ero 06pa3oBaHus JODKEH U3ydaThCsl B YCAOBHMSX MPEAMETHOrO KaOHHeTa (JM3MKHU HIIM B YC/IOBUSX HHTErPUPOBAHHOIO KabWHeTa rpeame
€CTECTBEHHO-HAYYHOro LMKJIA. B kabGuHeTe QU3MKH JOMKHO ObITh HeoOxoaumoe J1abopaTopHoe 000OpynOBaHWE [UIsi BBIMOIHEHHUs YKa3aHHBIX B MpOrpamme
(bu3MKe y4eHHUeCKHX NPaKTHYECKUX paboT U IeMOHCTPALIMOHHOE 000pYy10BaHHUE.

JleMOHCTpaLMOHHOe  00OpyHOBaHHE (OPMHUPYETCSI B COOTBETCTBUM C TNPHHLMIIOM MMHMMAJIbHOH JOCTATOYHOCTH M 00€CNevMBAeT MOCTAHO
epevmCIEHHbIX B IPOrpaMMe Mo (U3MKE KIIOUEBIX IEMOHCTPALMH /11 UCCIENOBAHHS M3y4aeMbIX ABJICHHUI U MPOLECCOB, IMIMPHIECKUX U (yHIaMEHTalbt
3aKOHOB, X TEXHUYECKHUX MPUMEHEHHUH.

JlaGopaTopHoe 0GOpyIOBaHHE IS YYEHMYECKHX MpPAKTHUECKMX paboT OpMHpYeTCs B BHIE TEMAaTHYECKHMX KOMIUIEKTOB M olecreuuBaeTcs B pacH
OJIHOrO KOMILIEKTA Ha ABYX 00yuaromuxcs. TeMaTH4eCKHe KOMIUIEKTbI 1aG0paTopHOro 060py10BaHHs JOJDKHBI ObITh MOCTPOCHBI HA KOMILIEKCHOM HCMOJIb30Bal
aHAJIOTOBBIX U LM(PPOBLIX MPHGOPOB, a TAKKE KOMMBIOTEPHBIX U3MEPHUTENBHBIX CHCTEM B BUJE LIM(POBLIX J1abopaTopui.

OCHOBHBIMU UENIAMH U3yUeHHUs! PU3HKHK B 00111eM 00pa3oBaHUU SBJISIOTCS:

GOpMHpOBaHHE MHTEPECA M CTPEMIICHHS 00YHaIOLIUXCS K HAYYHOMY H3Y4Y€HUIO PUPOJIbl, PA3BHTHE MX HHTEJUIEKTYaIbHbIX H TBOPUECKHX CMOCOOHOCTEH;
pa3BUTHE MpEACTABIEHUH O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE UCCIIEN0BATENIBCKOrO OTHOLIEHHS K OKPYIKalOLUKM SBJIEHUAM;
G opMUpOBaHHe HAYHHOrO MHPOBO33PEHMS KaK Pe3y/bTaTa U3y4eHUs OCHOB CTPOEHHUs MaTepHH 1 GyHIaMEHTaIbHbIX 3aKOHOB (PH3HKH;
¢dhopmMupoBaHue yMeHUH OOBICHATH SBJIEHUS C UCMOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAY4HbIX 10Ka3aTeNnbCTB;
(bOpMHpPOBaHHE MPECTABIEHHUH O PO (PU3MKH U1 PA3BUTHS JPYrHUX €CTECTBEHHBIX HAaYK, TEXHHUKH M TEXHOJIOTHH.
JlocTHIKEHHE 3THX Liesel obecrneunBaeTcs pelieHHeM CleAyoLMX 3a1a4 B MPOLECCe W3yueHus Kypca GU3MKu Ha ypOBHE Cpe/iHero obuiero o0pa3oBaHus:



npuoGpeTeHHe CUCTEMbI 3HAHUM 00 OGIMX (QUIMYECKMX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHAX, BKIIIOYAs MEXAHHKY, MOJIEKYISPHYIO (U3HKY, 3JIeKTPOIHHAMI
KBAaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOGH3HKH;
¢bopMupoBaHKE yMEHHH NPUMEHATh TEOPETHUECKHE 3HAHHUS I OOBACHEHHS (U3HUECKUX SBJICHUH B MPUPOJE M Ui MPUHATHA NPAKTUYECKUX PELICHH
MOBCEOHEBHOM KHU3HH;
OCBOEHHE CIIOCOOOB pellIeHHs] pasfIMuHBIX 3aJay C SBHO 3aJaHHOH (u3uueckod MOJENBIO, 3a/ay, NOApa3syMEBaIOIIUX CaMOCTOATENBHOE CO3laHHe (HU3HYec
MOJIEJIH, aIeKBATHOM yCIOBUSAM 3a/1a4H;
NOHHUMaHHe (HU3NYECKHUX OCHOB M MPHHLIUIIOB AEHCTBHS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTMUECKUX MPOLIECCOB, MX BIIMAHUSA HAa OKPY KAaIOILYIO Cpeay;
OBJIaZICHHE METOJAMH CaMOCTOSATENILHOrO IUIAHMPOBAHUA M MPOBeNeHHs (HU3MYECKUX SKCIIEPUMEHTOB, aHAIM3a M MHTEpIpETaluM MHQOpMaLMH, ompeese
JIOCTOBEPHOCTH MOTYYEHHOIO pe3yJibTaTa;
CO3JaHMe YCJIOBHI /IS pa3BUTHUS YMEHHI MPOEKTHO-UCCIIENOBATENBCKOM, TBOPYECKOH AEATENBHOCTH.

Ha usyuenue ¢uzuku (6230861 ypoBeHb) Ha ypoBHE cpefHero obiero odpasoBaHus oTBoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca B HelelNio), |
Kiacce — 68 yacos (2 yaca B HeJeNo).

[pensiaraemslii B mporpamme no Gpu3MKe nepeyeHs JabopaTopHbIX U MPAKTHYECKUX paboT ABJISETCA PpEKOMEHIOBaHHEIM, YYUTENb JEIaeT BEIOOp MpoBeae
1a6opaTOpPHBIX paboT U OMBITOB C YYETOM HHAWBHAYATbHBIX OCOOEHHOCTEH 00yUatomuXcs.



COJIEP’)KAHME OBYYEHHA
11 KJIACC

Pazpen 1. DiekTpognHamMuKka

Tema 3. Maznummnoe none. InNeKmpoOMazHUMHAA UHOYKYUA

ITocTOsAHHBIE MArHUTHL. B3auMoeicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. Bekrop MarHUTHOHM MHAYKUMH. IIpHHLMIT Cynepno3HIMH MarHHT
noneil. Jlunum marauTHoH nHAYKUMK. KapTiHa TMHHUA MarHUTHOM MHAYKUMH TI0JIA IOCTOSHHBIX MAarHUTOB.

MarHuTHOe ToJie NMpPOBOJHMKA C TOKOM. KapTuHa JMHMA HMHIYKLUMM MarHUTHOTO TOJIA AJMHHOIO TMPSAMOro MNPOBOAHWKA W 3aMKHYTOIO KOJIbLICE
MMPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyNb U HalpaBJIeHHUE.

Cwuna Jlopenua, €€ MOIyJIb ¥ HarnpapjieHue. JBrokeHHe 3apsHkeHHOM YacTHLbI B OJHOPOJHOM MarHUTHOM none. PaGora cunel Jlopenua.

SIBJIEHHE 3IEKTPOMATHHTHON MHAyKUMH. [IOTOK BEKTOpa MarHUTHOM HHAYKLUWH. DJIEKTPOABIIKYLUAsS CHJIa MHAYKUHMH. 3aKOH JJIEKTPOMArHUTHON MHIYK
®Dapanes.

Buxpesoe anexkTpuyeckoe nosie. JNeKTpoABHXKYLLAs CUla MHAYKLMH B IPOBOMHHKE, IBMKYLIEMCS MOCTYNATebHO B OMHOPOAHOM MarHUTHOM MoJie.

[IpaBuino Jlenua.

HMHayKTUBHOCTE. SIBICHHE CAMOMHAYKUMH. DIEKTPOABIIKYLLAs CHUIa CAMOHHIYKLIMH.

DHeprus MarHUTHOTO II0JIS KATYLIKH C TOKOM.

OneKTpoMarHUTHOE More.

TexHUUECKHE YCTPOWCTBA U MPAKTUUECKOE MPUMEHEHUE: MOCTOSHHBIE MarHUThl, 3JIEKTPOMATHUThI, JIEKTPOBUIaTe/lb, YCKOPHTE/IH JIEMEHTAPHbBIX 4ac!
WHIYKLUHOHHAs TeYb.

Jemoncmpayuu

OnsiT JpcTena.

OTKJIOHEHHE JIEKTPOHHOrO MyYka MarHUTHBIM MOJEM.

JIMHUK UHAYKLIMH MArHUTHOTO MOJISI.

B3auMopeiicTBHE OBYX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

Heticteue cunel JlopeHua Ha MOHBI JEKTPOTUTA.

SIBneHue 3NEeKTPOMarHUTHON MHAYKLIMH.

[IpaBuno Jlenua.

3aBMCHMOCTD 3JIEKTPOJIBHKYIIEH CHIIBI HHAYKLMH OT CKOPOCTH M3MEHEHUSI MarHUTHOIO MOTOKA.

SBneHue caMOMHIYKUHH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

M3yueHre MarHUTHOTO MoJisi KaTyIIKHU C TOKOM.

HccnenoBaHue IeiCTBHs MOCTOSIHHOTO MarHWTa Ha paMKy € TOKOM.

HccnenoBaHue sBACHUS IEKTPOMAarHUTHON HHIYKLMH.

Pa3pnen 2. Konebanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KO1€0ARUA



Konebarenbuas cuctema. CBOGOIHBIE MeXaHW4eCKHe KonebaHus. [apMoHuueckue KoseGanus. IlepHon, dacTora, ammiMTyna u (asa konebar
[Mpy>XMHHBIN MasTHUK. MaTeMaTH4eCKHil MasSTHUK. Y paBHEHHE rapMOHUYeckuX konebanuii. [IpespaieHne sHepruy nNpy rapMOHHYECKUX KOJIEOaHUAX.

KoneGatenbhbiii kOHTYp. CBOGOIHBIE 3JMEKTPOMATHMTHBIE KOJeGaHWS B HACATBHOM KojIeOaTelbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHHYeCKHMI
3JIEKTPOMATHUTHEIMH KoneGanusamu. ®opmyna Tomcona. 3aKOH COXpaHEHHUs IHEPTHH B HIEATBLHOM KojlebaTelbHOM KOHTYpe.

IpesncTaBneHue o0 3aTyXalomuX Konebanusax. BolHykIeHHbIe MexaHHYecKHe Konebanus. Pesonanc. BeIHyKIE€HHBIC 3ICKTPOMArHUTHbIE KOJIeOaHms.

IMepemenHbiit Tok. CHHYCOMANbHBIM MepeMEHHBIH TOK. MOLIHOCTS NEPEMEHHOT0 TOKa. AMILTMTYJHOE H ASHCTBYIOIIee 3HAUCHHE CHJIbl TOKA U HalpsKeH

Tpancdopmarop. [TpoH3BOACTBO, Mepeaua U MOTPeOIIEHHE SNEKTPHYECKOH SHEPTHH. DKONOrHYeCKHe PUCKH NPHU NIPOM3BOLCTBE IEKTPOIHeprur. KyibT
HCTIONIb30BAHMS JJIEKTPOIHEPTUH B TIOBCEIHEBHOMN JKHU3HHU.

TexHHUecKHe yCTPOHCTBA U MPAaKTHYECKOEe MPUMEHEHHUE: NEKTPUUYECKHUI 3BOHOK, FEeHepaTop NepeMEHHOro TOKa, JIMHAHK 3JIEKTponepeay.

Hemoncmpayuu

HccrnenoBaHue NapaMeTpoB KojiebaTebHON CHCTEMBI (TIPY>KMHHBIM WM MaTEMaTHUECKUH MasTHHK).

HaGmronenue 3atyxaroumux konebaHui.

HccnenoBanie CBOMCTB BBIHYX/IEHHBIX KOJIeOaHUIA.

HabnroneHue pesoHaHca.

CB0OO/IHBIE 3JIEKTPOMArHUTHbIE KONeOaHus.

OcUMIIOrpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HAMPSDKEHUS OT BPEMEHH) VTSl 3JIEKTPOMArHUTHBIX KoJle6aHUi.

Pe3oHaHc npu rmocjienoBaTebHOM COSUHEHHH PE3UCTOPa, KaTyLIKKU HHIAYKTUBHOCTH M KOH/ICHCATOPA.

Mogenb THHUM 3JIeKTpOIepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

HccnenoBaHue 3aBUCMMOCTH NEPHO/Ia MANbIX KoeGaHuii rpy3a Ha HUTH OT JUTHHBI HHTH M Macchl Ipy3a.

HccnenoBaHue nepeMEHHOrO TOKA B LETH U3 MOCIIEI0BATENIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, YCIOBHA pacnpocTpaHeHus. Ilepuoa. CKkopocTh pacmpoCTpaHEHMs M JUIMHA BOJIHBI. llomepeuyHbie M MpPOROJBHBIC BON
Hnrepdepenuus u qudpakuns MEXaHHUECKHX BOJIH.

3Byk. CkopocTh 3Byka. ['pomMkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHbIE BOMHBI. YCIOBHMS M3My4deHHs 3JIEKTPOMATHUTHbIX BONH. B3auMHas opuentauus Bektopo E, B, V B anekrpomarHuTHOH BOJ
CBOJCTBa 3/1EKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MPEJIOMIIEHHUE, NonApu3aums, qudpakuus, vaTepdepeHus. CKOpOCTb MEKTPOMArHHTHBIX BOJH.

I1Ikana 31eKTPOMarHUTHEIX BOJIH. [IpuMeHeH e 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMOBI paAXOCBSI3K U TeneBUAeHUS. Panuonokanys.

DNeKTPOMAarHUTHOE 3arpsi3HEHHE OKPY KaloLe cpebl.

Texnuueckue yCTpOﬁCTBa U TMPAKTUYECKOE TPUMEHEHHE!: MY3bIKaJIbHbIE WHCTPYMEHTHI, y.ﬂpraSByKOBaH JUArHoCTuka B TEXHHKEC W MEIHLIMHE, Da,
pPaaHONpPUEMHHUK, TEJeBU30D, aHTeHHA, TenedoH, CBY-neusb.

Jemoncmpayuu

OO6pazoBaHue U pacrpoCTPaHEHHE MOMNEePEeYHBIX U MPOJOJIBHBIX BOJIH.

Kosiebtoeecs: Teso Kak UCTOYHHUK 3BYKa.

HabroneHue oTpaxkeHHs W MpeOMIIeHUsE MEXaHHYECKUX BOJIH.

Habnronenue unrepdepeHUrd 1 qudpakiii MEXaHUYECKUX BOJIH.

3BYKOBOW pe30HAHC.



Ha6moneHue CBS3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIMTY/IOH U YaCTOTOH KoJieOaHu.

HccrneoBaHue CBONCTB 3lEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIICHHE, MOIApU3alis, MU paKuus, MHTEphepeHLHL.

Tema 3. Onmuxa

T'eomeTpuyeckas onTHka. [IpAMoHMHENHOe pacpocTpaHeHHe CBeTa B OHOPOHOM cpenie. JIyd cBeTa. ToyeuHbli HCTOYHHK CBETa.

OTpaskeHHe cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n306paXkeHHH B ITOCKOM 3epKalie.

I[Mpenomnenre cBeTa. 3aKOHBI NPENIOMIICHHs cBeTa. AGCOIOTHBII MoKa3aTeb npejomienus. [IoHOe BHYTpEHHEE OTPaKEHHE. IIpenenbHplil yron moss
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CioxHblii coctas 6enoro ceeta. Llper.

CoGuparomue ¥ pacceuBalomnie JuMH3b.. ToHkas JuH3a. DOKyCHOE PACCTOSHME M ONTHYeCkas Cuia ToHKOHM jmH3bl. IlocTpoenne usobpakeHu
COOHMpAIOIMX U pacCerBarolIMX jinH3ax. GopMyJia TOHKOH JIMH3BIL. Y BEIUUEHHE, JaBAEMOE JIUH30H.

IIpenenbl MPUMEHUMOCTH F€OMETPUYECKOMN ONTHKH.

Bonnosas omrruka. Murtepdepenuus ceeta. KorepeHTHBIE MCTOUHMKH. Y CIIOBHS HAGMOAEHHS! MAKCHMYMOB U MUHMMYMOB B MHTep(epeHLIHOHHON KapT
OT ABYX CHH(}a3HBIX KOr€PEHTHBIX HCTOYHUKOB.

Judpaxims ceeta. JudpakuponHas peléTka. YcioBie HabIIOAEHHs [IaBHBIX MAKCHMYMOB MPH MaJeHAH MOHOXPOMATHYECKOrO CBETa Ha NM(PAKLIMOHE
PEeLUETKY.

[Monspuzaums ceeTa.

TexHuueckue ycTpoOHCTBa M MPAKTHYECKOE MPUMEHEHHE: OYKH, JTymna, GoToanmnapaT, NpOEKUMOHHBIN arnmnapar, MUKPOCKOI, TEIECKON, BOJIOKOHHAs OITI
JudpakLMOHHAs peluETKa, MoJIIpouI.

Hemoncmpayuu

[MpsMonuHeiiHOE pacnpocTpaHeHUe, OTpaXKeHHE U MpeloMIIeHHe cBeTa. OnTuyeckue npuoopbl.

ITonHoe BHyTpeHHee oTpaxeHHe. Mojenb cBeToBOA.

HccnenoBanue cBONWCTB H300paKeHUH B JIMH3AX.

Mopenu Mukpockona, Teneckona.

Habnronenue nntepdepeHLuy CBeTa.

Habmonenue nudpakuuu ceeta.

Habmonenue nucnepcuu ceeta.

ITonyueHue criekTpa ¢ MOMOLUBIO IPU3MBbI.

[MonyueHue criekTpa ¢ MOMOLIBbIO JUPPAKLIMOHHON PELUETKH.

Habnronenue nonsipuzauuy ceera.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

H3mepeHue nokasaress NpeloMIEHHUs CTEKIA.

HccnenoBanue cBOWCTB H300paKEHHIl B TIMH3AX.

Habmronenue nucnepcuu ceeta.

Paszpen 3. OcHOBBI cieHAJIbHONH TEOPHH OTHOCHTEJIbHOCTH

[paHuibl NMPUMEHUMOCTH KaccHyeckoi MexaHWKH. [locTynaTel cneuuanbHOM TEOpUM OTHOCHTENBHOCTH: WHBAPHAHTHOCTH MOAYJS CKOPOCTH CBEl
BaKyyMe, MPUHIUI OTHOCUTEJILHOCTU DHHIUTEHHA.

OTHOCHTENBHOCTb OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPALIEHHE JJIMHBI.



OHEPrysi M MMITYJIEC PENISTUBHCTCKOM YaCTHLIBL.
CBs3b Macchl ¢ SHeprueii i MMITYJIbCOM PENSTUBMCTCKOM YaCTHLBL. DHEPrHs [IOKOA.

Paznen 7. KpanroBasi pusnka

Tema 1. Dnemenmst keanmogoii onmuxu

®oronsl. @opmyina ITnaHka cBs3u 3Heprum HOTOHA C ero YacTOTOIA. OHeprus 1 UMIyibC GOTOHA.

OtkpeiTHe u uccnepoBanne Gotosddexra. Ompitsl A. I'. CToneToa. 3akoHsI poroadpexra. VpasHenue Ditnmreitna mis porosddexra. «Kpac
rpanuua» ¢potoaddekxra.

Haenenue ceera. Oneitel I1. H. JleGenesa.

XuMuyeckoe feiicTBUE cBeTa.

TexHuueckue ycTpolicTBa U IPaKTHYECKOE MPUMEHEHHe: (OTOIEMEHT, doTonaTyumK, conHevHas 6aTapes, CBETOAHO.

Hemoncmpayuu

®oTo3¢deKT Ha yCcTaHOBKE ¢ LMHKOBOH ITACTHHOM.

Hccnenosanue 3akoHoB BHeluHero gotosddekra.

Ceeronuon.

ConHeuHas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omnbitel Pesepdopiaa mo paccesHuo o -yacTwl, [Inanerapnas mozene atoma. Iloctynatsl Bopa. Uanydenue u norsoiue
(oToHOB Npu nepexo/ie aToMa ¢ OIHOTO YPOBHS SHepruu Ha Apyroi. Buasl cnekrpos. CnekTp ypoBHeil 9Hepru1 atoma BOIOPOJa.

BonHoBble cBoiicTa yacTuL. BosHsl ne bpoiins. KopmyckynspHo-BOTHOBOM Hyanusm.

CrnoHTaHHOE U BBIHY)KIEHHOE H3ITydYeHHE.

TexHuueckue ycTpoiicTBa i IPaKTHYECKOE MPUMEHEHHE: CIEKTPATbHBIN aHAIN3 (cnexTpockom), na3ep, KBAHTOBBIH KOMIIBIOTEP.

Hemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue HHbI BOJHbI fa3epa.

Habnronenue nuneiiuatbix cnekTpoB usmydeHus.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmuie pabomol

Habmronenue nuneityatoro cnexrpa.

Tema 3. Amomnoe adpo

OKCMepUMEHTbI, I0Ka3bIBAIOLIHE CIIOKHOCT CTPOEHHUS siapa. OTKpBITHE paanoakTuBHOCTH. OnbiTel Pesepdopaa no onpenenenuio cocraa pagMoakTUBH
usny4enusi. CBoicTBa anbda-, 6eta-, raMmma-usnyueHus. BiusHue paJHoaKTHBHOCTH Ha SKHBbIE OpraHU3MBbl.

OrtkpbiTHE NpoToHa u Heiitpona. HykionHas Moaens sapa [eiizen6epra—lBanenko. 3apsia sapa. Maccosoe uucio sapa. Uzotomnsi.

Anbga-pacnaj. DeKTPOHHBIA M NO3UTPOHHBII GeTa-pacna. ["'amma-u3nyuyeHue. 3aKoH paiMOAKTUBHOrO pacnaja.

OHeprus CBA3M HyKJIOHOB B siipe. SlnepHble cunbl. JlepekT Macchl sapa.

AnepHsle peakuuu. JleneHue 1 cuHTe3 Aaep.

Anepubiii peaktop. Tepmosnepubiii cunres. Ipobnemst 1 NEPCNEKTHUBBI SACPHOU SHEPIETUKH. DKOJOTMUECKHE aCMEKThI AEPHOM SHEPTETHKH.

OnemenTapHbie YacTHLbl. OTKPBITHE MTO3UTPOHA.



MeTtonpl HaOMIONEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHIL.

@DyHaameHTaNbHEIE B3aUMOZEHCTBYA. ENMHCTBO u3HUeCcKoii KApTHHEBI MUpA.

Texnuueckue ycTpoicTBa M MpaKTHYECKOE IPHMEHEHHE: TO3UMETP, Kamepa BuiibcoHa, saepHsIii peakTop, aToMHas 6oM0a.
Hemoncmpayuu

CuéTYHK MOHU3UPYIOILUX YACTHIL.

Yuenuueckuii sxcnepumenm, nrabopamopnvie pabomer

Hccnenosanue Tpekos yacTuil (1o rotoBsiM Gotorpadusim).

Pasznen 4. D1eMeHTBI aCTPOHOMHH H ACTPOPHIUKH

Otanbl pa3BuTHs acTpoHOMHH. [TpHKIaHOE H MHPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMHH.

Bup 3B&3nHoro Heba. Co3Be3nus, spK1e 3BE3bI, INTAHETHI, MX BUAUMOE ABHKEHHE.

ConHeuHas cucrema.

Connue. ConueuHas aktuBHOCTb. McTounmk sHeprum ConHua M 3BE3M. 3BE3/bI, HX OCHOBHBIE XapaKTEPUCTHKHM. JlMarpamMma «CreKTpaIbHBIN Kiac
CBETHMOCTBY. 3BE3/1bI [NIABHOM [IOC/IEAOBATENLHOCTH. 3aBUCMMOCTDb «MacCa — CBETUMOCTB) JUTSl 3BE3]| IJIABHOM MOC/IE0BATeNBHOCTH. BHyTpeHHee cTpoeHHue 3B
CoBpeMeHHBI€e MPe/ICTaBICHHS O POUCXOXKAEHHHU U 3BomoLMH CoNHLA U 3BE3/1. DTanbl )KM3HHU 3BE3LL.

Mnineunsiii [Tyts — Hawma Nanaktuka. ITonoxxenue u aprxenue ConHua B [anaktuke. THOBI rajakTHK. PagMoraiakTaky KBa3apbl. YEpHbIe ObIPHI B 1
rajaKkTHK.

Beenennas. Paciumpenune BeenenHoit. 3akoH Xa66na. Pas6eranue ranakruk. Teopus BonbLioro B3peiBa. PenukToBoe usyueHue.

Maciurabnas ctpykrypa BeenenHoil. Metaranakruka.

HeperuéHHble npodaeMbl aCTPOHOMHH.

Yuenuuecrkue nabmooenus

Habnronenus HeBOOPYKEHHBIM r1a30M C MCMOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHH JUTS ONPeeNeHUs MOJIOKeHHs HeOeCHbIX 0GBEKTOB Ha KOHerTH
AaTy: OCHOBHEIE co3Be31Msi CeBEPHOro Momyapus U pKue 3B&3/bl.

Habnronenus B Teneckon JlyHbl, nnaxet, Mieunoro ITyTu.

O6o0maroiee NoBTOpeHue

Ponb usnky 1 aCTpOHOMUM B SKOHOMHUECKOH, TEXHOIOTHYECKOH, COLMANbHOM U STHYECKON cdepax AesTe/IbHOCTH 4eloBeka, Pollb U MECTO (H3HK
aCTPOHOMHMH B COBPEMEHHOW Hay4HO# KapTWHe MHpa, poib (hu3Mueckoil Teopun B (GOPMHMPOBAHHM MPEICTaBICHHWH O (QU3MYECKON KapTHHE MHpa, Me
(usrueckoii kapTuHbI MHpa B 00LIEM Psily COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX MPEACTaBACHUH O IPUPOJIE.

Me:xknpeameTHbie CBA3H

W3yuenne kypca ¢usvku 6a3oBoro ypoHs B 11 Kjiacce OCYLIECTBISETCS C y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBA3eH C KypcaMd MaTeMaTH
OGHOIOTrHH, XUMUH, reorpaduH U TEXHOJOTHH.

Mesicnpeomemnvie nonsimus, cBi3aHHble C U3YYEHHEM METOJOB HAYYHOrO MO3HAHMS: SBJIEHHME, HAYUHbIH (akT, rUnoTesa, Gusnyeckas BeIUYMHA, 3aK
TEOpHsl, Hab/IIOIEHHE, IKCTIEPUMEHT, MOAETUPOBAHHUE, MOJIESb, U3MEPEHHE.

Mamemamuxa: pewieHne cuCTeMbl ypaBHEHHH, TPUTOHOMETpUUECKHE (YHKLIMH: CHHYC, KOCHHYC, TAHIEHC, KOTAHIEHC, OCHOBHOE TPMIrOHOMETPUYEC]
TOXIECTBO, BEKTOPbl M WX MPOEKLMH Ha OCH KOOPAHMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOJAHBIE SJIEMEHTApPHbIX (YHKLHH, MPU3HAKH MOA0OMS TPEYroNbHHK
omnpezesIeHHe MOLAAH MIOCKHX GUryp u oobéma Tel.

buonozus: snextpuueckue sIBIEHNS B KMBOH MpUpoJe, KonedaTe/bHble JBIKEHHS B XKUBOI NMPUPOJE, ONTHYECKHE SBJIEHHS B XKHBOI NPUPOLE, AeHCTI
paaHauuy Ha )KUBbIE OPraHU3MBbI.



Xumusi: CTpoeHHE aTOMOB M MOJIEKYJl, KPUCTALIMYECKAs CTPYKTypa TBEPIBIX TeN, MEXaHU3MbI 00pa3oBaHus KPUCTA/UTAYECKON PELIETKH, CIIEKTPAib
aHamnus.

Teozpaghus: MarHUTHBIE TOMIOCA 3EMITH, 3QJIEKH MATHUTHBIX Py, POTOCHEMKA 3eMHOM IIOBEPXHOCTH, NPECKa3aHUe 3eMIICTPACCHHUIA.

Texnonozus: TMHMM 3JEKTPONIEpeIay, FEHEPaTop MEPEMEHHOrO TOKA, 3I€KTPOIBHIaTe b, HHAYKIMOHHAS MeYb, pajap, paJHONPUEMHHK, TEICBH30D, aHTeE
tenedon, CBU-neys, MPOEKLMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, CONHeYHas 6aTapes.



INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS TIPOT'PAMMBI IO ®U3UKE HA YPOBHE CPETHEI'O OBIIEI'O OGPA3OBAHMSA

OcBoenne yuebHoro npeamera «@u3rka» Ha ypoBHe CpeiHero obuero obpasoBaHus (6a30Bbli YPOBEHB) JOIDKHO OOECIIEYHTH HOCTHKEHHE CIIEMYIO]
JTUYHOCTHBIX, METANPEAMETHBIX U NMPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJILTATEI

JIMYHOCTHEBIE pe3ysbTaThl OCBOEHHs y4eGHOro mnpeamera «®H3HKa» MOKHBI OTPAXaTh TOTOBHOCTH M CMOCOGHOCTH OOYYarOIMXCS PyKOBOACTBOBAT
COpPMUPOBAHHONW BHYTPCHHeH MO3MLMEN JIMYHOCTH, CHMCTEMOIN LIEHHOCTHBIX OpHEHTALMH, MO3UTUBHBIX BHYTPEHHHMX YOEXIEHHH, COOTBETCTBYIOI
TPaJMLIMOHHBIM LEHHOCTAM POCCHICKOro oOIIEeCTBa, pacLIMPEHHE KH3HEHHOrO OMbITA U OMBITA JSSTENPHOCTH B MPOLIECCe pealM3allid OCHOBHBIX HArpasiie
BOCIIUTATENbHOU AEATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCHUTAHMS:

c(hopMHMPOBaHHOCTb IPAKAAHCKOM MO3ULMH 00Yy4aroLIErocs Kak aKkTUBHOTO U OTBETCTBEHHOTO Y/IeHa POCCHICKOrO OOLIECTBa;

NPUHATHE TPAIULIMOHHBIX O0IEYEIOBEYECKHX 'YMAHUCTHYECKHUX U JIEMOKPATHYECKHX LIEHHOCTEIH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITENIbHOCTh B HHTEpecaX rpakJaHCKOro o0IIecTBa, y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeNIbHOM OpraH13aluy;

YMeHHe B3aUMOJEHCTBOBATh C COLIMATBHBIMH MHCTUTYTAMH B COOTBETCTBHH C UX (QYHKLHSAMH U Ha3HAUYCHHUEM;

FOTOBHOCTb K I'YMaHUTAapHOH U BOJIOHTEPCKOM JeSTEbHOCTH;

2)IATPHOTHYECKOr0 BOCIIMTAHMA:

COpMHPOBAHHOCTb POCCHHCKOM MPAKIAHCKON UIEHTUYHOCTH, MATPHOTH3MA,

LEHHOCTHOE OTHOLIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTHIXKEHUSIM POCCUMCKHUX YYEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIATAHHS:

ChOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSl, STHYECKOrO MOBEAEHMS;

CMOCOGHOCTb OLEHHBATb CUTYALMIO U NPUHUMATh OCO3HAHHBIE PELUEHHS, OPUEHTHPYSCh HA MOPAIbLHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YMCJ
ACATENILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOr0 BKJIaZa B MOCTPOEHUE YCTOHUYHBOro Oy ayiiero;

4)3cTeTHYECKOr0 BOCIHTAHMS:

3CTETH4ECKOe OTHOLUEHHE K MUPY, BKJIIOUas 3CTETUKY Hay4YHOrO TBOPYECTBA, MpUCyIIero GU3HUecKoi HayKe;

S)TpynoBoro BocnuTanusn:

HHTEPEC K Pa3iM4YHbIM cepam MpodecCHOHANbHOM AEATENILHOCTH, B TOM YUCIIE CBA3AHHBIM C GU3MKON U TEXHUKOM, yMEHHE COBEpILATh OCO3HAHHBIH BbI
Oyny1ueit mpogeccHu U peann3oBbIBaTh COOGCTBEHHBIE XKU3HEHHBIE MU1aHBI;

FOTOBHOCTB U CIIOCOOHOCTbL K 00pa30BaHHIO H caMO00OPa30BaHHUIO B 001aCTH QDU3UKK HA MPOTSHKEHHH BCEl KHU3HH;

6)3K0J1I0rHYeCcKOro BOCIIHTAHMSA:

ChOpMHPOBAHHOCTb KOJIOTHYECKON KYJIBTYPbl, OCO3HAHHE r10GANBLHOrO XapaKkTepa 3KOJIOTHYECKUX NpobieM;

[JITaHMPOBaHHE U OCYLIECTBIIEHUE NEHCTBUI B OKpY’KaKOLLEH cpelie Ha OCHOBE 3HAHMS LieJiel YCTOHUMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacuiMpeHue OMnbITa IeATENLHOCTH 3KOJIOrH4eCKON HanpaBieHHOCTH Ha OCHOBE UMEIOLIIMXCS 3HAHUI MO QU3HKE;

7)IeHHOCTH HAYYHOr0 NO3HAHMS:

ChOPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILErO COBPEMEHHOMY YPOBHIO Pa3BUTHA (M3MUECKON HAYKH;



0CO3HaHHE LEHHOCTH HaY4YHOH NESTENbHOCTH, FOTOBHOCTh B MPOLIECCE M3ydeHHs (M3UKM OCYIIECTBIIATh MPOSKTHYIO HCCIIEOBATENBCKYIO AEATENbH
MHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJILTATEI

Ilo3naBaTensubie ynnBepcaibHbIe y4eOHbIe qeiicTBus
BbasoBbie noruueckne aeiicreus:

CaMOCTOATENLHO (OPMYTHPOBATH U aKTyaTH3HPOBATH MPOBIIEMY, PACCMATPHBATH €& BCECTOPOHHE;

ONPENEIISTh LU NEATENbHOCTH, 3a]aBaTh MApaAMETPhl U KPUTEPHH UX JOCTIHKEHUS,

BBISABJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBACMBIX (PU3MYECKHX SBIICHUAX,

Pa3pabaTbiBaTh IUIaH PeLIeHHs MPo6IeMbl ¢ YUETOM aHAIM3a HMEFOLIMXCS MaTepHajibHbIX U HEMaTepHAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B I€AITEILHOCTb, OLCHUBATH COOTBETCTBHE PE3Y/IBTATOB LIENISM, OLEHUBATH PUCKH MOCIEACTBHI JCSTEIbHOCTH,

KOOpAMHUPOBATL U BBIMONHATE PaboTy B YC/IOBUAX PeaNbHOr0, BUPTYalbHOrO M KOMOMHHPOBAHHOTO B3aUMOEHCTBHS,

Pa3BUBAThL KPEATUBHOE MBILLIEHHE NPU PELIEHUH )KU3HEHHBIX MPOOIeM.
ba3sosble nccienopaTensckue geiicteus:

BIaJI€Th HAYYHOM TEPMHHONOrHEH, KIIOYEBLIMH MOHATHIMH U METONAMH (DH3MYECKON HAYKH,

BJIa[IETh HABBIKAMH YYeOHO-HCCIIENOBATENLCKON M MPOEKTHOM AESSTENBHOCTH B 06IACTH ¢Gu3MKH, CIIOCOOHOCTBIO U FOTOBHOCTHIO K CAMOCTOSTENBH
MOUCKY METONIOB pellIeHHs 3a1a4 GU3HYECKOro COepIKaHHs, MPUMEHEHHIO PA3IMYHBIX METOOB MTO3HAHMS,

BIaN€Th BUIAMH NCSTCIILHOCTH MO NOJY4eHHIO HOBOTO 3HaHMSl, €r0 HHTEPNPETaLliH, MPeo6Pa3OBaHHIO U IPUMEHEHHIO B PA3IHYHBIX Y4EOHBIX CHTYaIHs
TOM HHCIE NPU CO3JaHUU y4EOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBIABJIATE MIPHIMHHO-CIIE/ICTBEHHBIC CBA3H H aKTyaIM3UPOBATh 3a/ady, BBIABUIaTh [MIIOTE3y €& PELleHHs, HAXOMUTh APryMeHTBI UTsl IOKA3aTeNbCTBA CB
YTBEPXKICHHH, 331aBaTh NapaMeTPbl H KPUTEPHH PELLCHHS;

AHAIH3NUPOBATE MONMYYCHHBIE B XOJAE pPELICHHsS 3a[aud Pe3y/bTaThl, KPUTHYECKH OLEHMBATh MX JOCTOBEPHOCTH, MPOrHO3HPOBATH U3MEHEHHE B HO)
YCIIOBHSX;

CTaBUTb H HOPMYNIHPOBATL COGCTBEHHbIE 321a4M B 0OPAa30BATENbHOM AEATENLHOCTH, B TOM YHC/E Npy U3y4EeHUH QU3UKH;

Z1aBaTh OLIEHKY HOBbIM CHUTYalUsAM, OLEHHUBATH NPHOOPETEHHBII OMBIT;

YMETb NEPEHOCHTH 3HaHH3 10 (U3MKE B MPAKTHIECKYIO 061aCTh )KM3HEJEATEIbHOCTH,

YMETb UHTCTPUPOBATh 3HAHHUS U3 Pa3HbIX MPEAMETHBIX 061acTel;

BBIIBUTaTh HOBBIE HIEH, NpeJlaraTh OPUrHHAIbHbIE MOAXObI U PELICHHUS

CTaBUTB NPOOJIEMBI U 33/1a4H, IOMYCKAIOLLHE A/IbTEPHATHBHBIE PELLEHHS.
Pabora ¢ undopmanmueii:

B/IafeTh HAaBbIKAMM MOJTY4YeHHs HH(OpMauMU QU3MYECKOro COMEpIKAHHUS M3 MCTOUHHMKOB PasHbIX THIIOB, CAMOCTOSTENbHO OCYLUECTBATh MOWUCK, aHaJ
CHUCTEMATH3ALMIO U HHTEPNPETALMIO MHDOPMALIMHM PA3THYHBIX BUAOB U DOPM MPEACTABICHHUS;

OLEHHUBATh JI0CTOBEPHOCTh HH(OPMALIH;

MCII0/1b30BaTL CPEACTBA HHYOPMALMOHHBIX U KOMMYHHKALMOHHBIX TEXHONOT il B PELICHHH KOrHUTUBHBIX, KOMMYHHWKATHUBHBIX U OPraHU3aLIMOHHBIX 3a/¢
cobmoneHneM TpeGoBaHHT SProHOMUKH, TEXHHKM 6€30MacHOCTH, TMIHEeHBI, PeCypCOCOEpereEH s, MPABOBLIX M STHUECKHX HODM, HOpM UH(OPMaLHOH]
GesonacHocTy;



CO311aBaTh TEKCTHI (PU3MUECKOTO CONEPXKaHUS B PA3IMYHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHHs MHPOPMALMH U LEJIEBOM ayJUTOPHH, BHIGHDPAsS ONTHMAB]
dbopmy npencTaBieHus ¥ BU3yaTH3aLHH.

KommynukaTHBHbIE yHUBEpCATIbHBIE yueOHbIe A CTBH:

OCYLUECTBJIATH OOLIEHHE Ha YPOKaX (PU3MKH U BO BHE-YPOUYHOM JEATENLHOCTH;

pacno3HaBath MPEANOCHIIKH KOHQIUKTHBIX CHTYALIUi U CMSAr4aTh KOHQJIHKTEL;

Pa3sBEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHMS C HCIOJIb30BAHHEM S3BIKOBBIX CPEICTB;

MOHUMATh W UCIOJIb30BATh NPEHMYIIECTBA KOMAHAHON U UHIMBUIYaJbHOM paboThI;

BBIOUPATh TEMAaTHKY ¥ METOJbl COBMECTHBIX AEHCTBHIA C y4ETOM OGLIMX MHTEPECOB M BOSMOMKHOCTEH KKOr0 4leHa KOJLIEKTHBA;

NPUHUMATB LIE/IH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATE M KOOPAMHUPOBATH IEHCTBHS 110 €€ JOCTIDKEHUIO: COCTABIIATh IU1aH ASHCTBHI, pacnpenes
POJIH ¢ y4ETOM MHEHHH y4aCTHMKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM paGoTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIa/la M KaXJ0ro y4aCTHHKa KOMaH/Ibl B OOIIMIA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSM;

rpeaJiaraTe HOBbI€ MPOEKTHI, OLEHUBATh HAEH C MO3HLIUHU HOBU3HbI, OPUTHHAJIEHOCTH, MPAKTHYECKONW 3HAYUMOCTH;

OCYHIECTBJIATb MO3UTUBHOE CTPATErHYECKOE MOBEJEHHE B PA3/IMUHBIX CUTYaLUsX, POSBIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHULUATHBHBIM.

PeryasiTuBHBbIe yHHBepca/ibHBIE yueOHbIe NelicTBHS
Camoopranmnszanus:

CaMOCTOATE/IbHO OCYIUECTBIIATh IMO3HABATENbHYIO AESTENbHOCTh B 001aCTH (PM3MKH M aCTPOHOMMH, BBISBJIATL MPOGJIEMBI, CTaBUTh H (HOPMYJIHMpOE
CoOCTBEHHbIE 3a1auH;

CaMOCTOATENIbHO COCTABJIATH IUIaH PEIUEeHHUs PACUETHBIX M KaUECTBEHHBIX 33124, TUIaH BBINOIHEHHS MPAKTHYECKOH pabOoThI ¢ YUETOM MMEIOLIMXCS PECyp:
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHHUIA;

JlaBaTh OUEHKY HOBBIM CHUTYaLUsIM;

pacIuMpsTh paMKK yHEOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NPeANOYTEHHMI;

AeJIaTh OCO3HAHHBIH BEIOOD, apryMEHTHPOBATD €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILEHHE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

Croco6CTBOBaTH (POPMHUPOBAHHIO H MPOSBICHHIO IPYAHLMH B 001aCTH (QU3KMKH, IOCTOSHHO MOBBILIATH CBOH 00pa3oBaTebHbIH U KYIbTYpHbIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYalHsM, BHOCHTb KOPPEKTHBBI B J€STEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIaJIETh HAaBbIKAMH MO3HABATENILHON PE(IEKCHH KaK OCO3HAHMUsI COBEPLLIAEMBIX ISHCTBHM U MBICIUTENbHBIX MPOLIECCOB, HX PE3YJILTATOB H OCHOBAHHIA;

MCIIOJIb30BaTh MPUEMBI PEQIIEKCHUH 115 OLICHKH CHTYALIMH, BbIOOpA BEPHOTO PELIEHHMS;

YMETb OLICHHBATH PUCKH H CBOEBPEMEHHO MPUHHMATh PELLIEHHS MO UX CHHXKEHHMIO,

NPUHUMATb MOTHBBI H aPIYMEHTHI PYTUX MPU aHATIH3E Pe3yJIbTaTOB AESTEIbHOCTH;

NPUHUMATD ce0s, MOHMMast CBOM HEJOCTATKH U JOCTOUHCTBA;

NPUHUMATh MOTHBBI U aprYMEHTHI APYrUX MPH aHAIU3€E Pe3ybTaTOB JEATENLHOCTH;

NpU3HaABaTh CBOE MPaBO U MPABO APYrHX HA OLIMOKH.

B npouecce N0CTHXEHHS JMYHOCTHBIX PE3y/bTATOB OCBOEHMS NMPOrpaMMbl Mo (H3MKe 1S YPOBHS cpeaHero obuiero ofpasoBanus y obydaroLu
COBCPLUEHCTBYETCS SMOLMOHAIbHBIM HHTEJUIEKT, Npeanoaaraoumi copMUpoOBaHHOCTb:



CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTH MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHE, BHAETh HANpaBJIEHHS Pa3BUTHA COOCTBEHHOH 3MOLMOHANb
cdepsl, ObITh yBEpEHHBIM B cele;

CaMOperyJHpPOBaHHs, BKIIOYAIOMIEr0 CaMOKOHTPOJIb, YMEHHE NpPHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIMOCOOHOCTE aJaNTUPOBATHC!
SMOLMOHABLHBIM U3MEHEHHUSIM U MPOSABJIATH TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHHUIO LU M YCIeXY, ONTUMH3M, HHULIMAaTHBHOCTh, yMEHHE NEHCTBOBATL UCXOIs M3 CB
BO3MOXHOCTEH;

SMIIATHM, BKJIIOYAIOLIel CrIOCOGHOCTh NMOHHUMATh SMOLIMOHAIBLHOE COCTOSHHE OPYTHMX, YYUTHIBATH €0 MPH OCYLIECTBICHHH OOINEHHs, CrOCOOGHOCT
COYYBCTBHIO H COMEPEIKUBAHHIO;

COUMANIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHOLIEHHS C APYTMMH JIIOJbMH, 3a00THThCH, NpPOSABIATH HHTEPEC U pas3pell
KOHQHKTHI.

IIPEAMETHBIE PE3YJIbTATHI

K koHuy o6yuenus B 11 kiacce npeqMeTHbie pe3yJibTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD y O0YYaIOMIMXCA YMEHUI:

JE€MOHCTPUPOBATh Ha MPUMEPax pojib U MeCTo (HU3HKH B (JOPMHPOBAHHH COBPEMEHHOH Hay4HOH KapTHHBI MHMpa, B Pa3BUTHH COBPEMEHHOW TEXHHK
TEXHOJIOTHii, B MPaKTUYECKOM NesATeIbHOCTH JIFOIeH, LeTOCTHOCTh H €JMHCTBO (PU3HUECKOH KapTHHBI MHPa;

YUYUTBIBATh FPAHHMLBI MPUMEHEHHS H3YYeHHbIX (QU3MYECKHX MOJesei: TOYeUHbIH 3NIeKTPUUYECKUH 3apsi, JTy4 CBETa, TOYEYHBIH MCTOUHUK CBETA, SAEp
MOJIENIb aTOMa, HYKIOHHAs! MOJIe/Ib aTOMHOT'O si/ipa MpH pelieHHH QU3HYecKHX 3aaad;

pacno3HaBaTh (PH3MUECKHE SABJIEHHA (NPOLECCH]) M OOBACHATE MX HAa OCHOBE 3aKOHOB OJJIEKTPOJMHAMHKHM M KBAaHTOBOH GM3MKM: 3JIEKTpHYEC
NPOBOAMMOCTb, TEMUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBHUs TOKA, B3aUMOJAEIHCTBUE MarHUTOB, 3JIEKTPOMArHUTHAsS MHIYKIMA, NEHCTBUE MArHUTH
T0JI HAa MPOBOJAHUK C TOKOM M JABHKYLIMICA 3apsil, 37€eKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBL, NPSMOJMHEHHOE pacnpOCTPaHEHHE CBETA, OTPAXKEHHE, NPESIOMIIEE
uHTepdepeHuus, audpakuus M MOJApH3aLMsA CBETa, AUCHepcHs cBera, ¢oroanekTpudeckuii 3¢dekt (dpoTosddekt), cBeTOBOE NaBIEHHE, BO3HUKHOBE
JIMHEHYaTOro CreKkTpa aToMa BOAOPO/a, ECTECTBEHHAs U UCKYCCTBEHHAs! paJlHOaKTHUBHOCTD;

OMHCHIBATh H3y4YCHHbIE CBOMCTBAa BellecTBa (JEKTPUUECKHE, MArHUTHBIE, OMNTHYECKHE, JJIEKTPUUECKYK MPOBOJMMOCTD pasiMYHbIX Cpen)
3JIEKTPOMAarHUTHbIe SBJIEHHs (NPOLIECCHI), MCMONb3ys (U3UYECKHE BETHUMHbBI: IJEKTPHYECKUH 3apsjl, CHJIa TOKA, JIEKTPUYECKOE HAIMPSHKEHHE, JIEKTPHUUEC
COMpPOTHBJIEHHE, PA3HOCTh MOTEHLIHAIOB, JJEKTPOABMKYLIAs Cuia, paboTa TOKa, HHAYKLMSA MarHUTHOro noss, cuia Amnepa, cuna JlopeHua, MHIYKTHBHC
KaTyLIKH, SHEPrust 3JIEKTPHYECKOro U MATHUTHOrO MOJIeH, MEPHOJ M YacToTa kosiebaHuil B kosebaTebHOM KOHTYPE, 3aps/l U CHJla TOKA B MIPOLIECCE FapMOHUYEC
3MEKTPOMArHUTHBIX KoJieOaHui, GOKYyCHOE pacCTOSHHE M ONMTHYECKAs CHJA JIMH3bI, MPH OMUCAHMU MPABMILHO TPAKTOBAaTh (PU3HMYECKHH CMBIC MCMONb3YeN
BEJIMYMH, UX 0003HAYEHHS U eMHULIBI, YKa3bIBaTh (OPMYJIbl, CBI3bIBAIOLLME NaHHYIO QU3MYECKYIO BETMUMHY C APYTHMH BETMYUHAMM;

OMHUCHIBATh U3yUYECHHbIE KBAHTOBBIE SIBJIEHUS U NPOLECCHI, UCNONb3Ys (U3MYECKHe BEIMUHHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI U 4acT
CBETa, JHEprus M WMIYJbC (POTOHA, MEPUOA MoJypacnaja, SHEeprus CBA3dM ATOMHBIX SAEp, MPH OMMCAHWM MPaBHJILHO TPaKTOBaTh (BU3MUECKUH CMI
MCMOJIb3YEMbIX BEMUYHH, HX 0003HAYEHHUs U €UHHLIbI, YKa3bIBaTb (OPMYJibl, CBS3bIBAIOIINE NaHHYIO (PU3MHECKYIO BEJIMUMHY C IPYTMMH BEJIMMUHAMH, BbIUMCH
3Ha4€HHEe QU3UYECKOM BEIHUHHBI;

aHAJIM3UPOBaTh (PU3UUYECKHUE MPOLIECCHI U SBJIEHHS, HCMONb3Ys PU3HUeCKHe 3aKOHbI U PUHLIUIBL: 3aKOH OMa, 3aKOHBI MOC/IEN0BATENBHOrO M NapaieiibH
COEAMHEHHS MPOBOAHHMKOB, 3aKOH Jhkoyss—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLMH, 3aKOH MPSIMOJMHEHHOrO pacrpOCTPaHEHHs CBETA, 3aKOHbI OTPaXKe
CBETA, 3aKOHbI MPEJIOMIICHHS CBETa, ypaBHeHWe DiHWTeHHa Ui hoTodddekTa, 3aKOH COXPaHEHHS IHEPrHH, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXpaHe
3IEKTPUYECKOro 3apsjia, 3aKOH COXPaHEHUs MacCOBOTO YMcIa, MocTynarsl bopa, 3akoH paIMoakTHBHOrO pacnaja, NpH 3TOM pasjiuyaTh CIOBECHYIO (OpMYIHPO
3aKOHa, €ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBHS (rpaHULbl, 00,1aCTH) MPUMEHUMOCTH;



OMNPpeIENATh HalpaBJIeHHE BEKTOPA MHAYKLIMM MArHUTHOTO 110JIs IPOBOAHMKA C TOKOM, CHJibl AMIlepa ki Criibl JIopeHiia;

CTPOHTH H OIMKCHIBaTh H300paskeHHE, CO3AaBAEMOE TUIOCKUM 3€PKaJioM, TOHKOM JIMH30H;

BBIMNOJIHAT 3KCIEPUMEHTHI M0 HCCIIENOBAHUIO (HM3UYECKUX SBJICHHH M IPOLIECCOB C HCIOIL30BAaHUEM MPAMBIX MW KOCBEHHBIX M3MEPEHHH: MpH 3
dbopMynupoBate npobieMy/3afmady W THIOTe3y Y4eOHOrO 3KCIHEPHMEHTa, COOMpaTh YCTAHOBKY M3 INpPEIJIOKEHHOro OOOpyHOBaHWS, MPOBOIUTE OTIBI
¢opmynmupoBaTh BEIBOAI;

OCYILECTBIIATH NPAMbIE M KOCBEHHbIE M3MEPEHHs (PU3NUECKUX BEJIUYHH, MIPH 3TOM BHIOMPATh ONTHMAJIBHBIA CIOCOO M3MEPEHHUS M MCIIONIb30BaTh U3BECT
METO/IbI OLIEHKH MOrPEeLIHOCTEH H3MEPEHUi;

HCCIIeI0BaTh 3aBUCHMOCTH (DUM3MYECKUX BEJIMYUH C MCIIOJIb30BAHMEM MPSIMBIX M3MEPEHHUIA: P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, DUKCHPOBATh PE3yIibT
TMOJTYYEHHOM 3aBUCUMOCTH (DU3HYECKHX BEJIMYMH B BUIE TaOnULl U rpadUKOB, Ae1aTh BBIBOJAKI 0 PE3yJIbTAaTaM UCCIIEIOBAHHUS;

cobnoaaTh npapuia 6€30MacHOro TpyJAa MpU MPOBEAEHWH MCCIENOBaHUH B paMKaX y4eOHOro SKCMepHMEHTa, y4eOHO-HUCCIIeNOBATENbCKON H MPOEKT
JESTENBHOCTH C UCIIOJIb30BAHHEM H3MEPHUTENBHBIX YCTPOHCTB U TabopaTOpHOro 060py10BaHMs;

peliaTh pacyéTHbIE 3a[a4M C SIBHO 3a[aHHOM (HU3M4YECKON MOJENBIO, UCMONb3ys (HU3MUECKHME 3aKOHbI U NMPUHLMIIBIL, Ha OCHOBE aHAIW3a YCJIOBHUs 3a]
BBIOHpaTh (PU3MYECKYIO MOJENb, BBIAENATh (PU3HUECKHE BeJIMUMHBI U GOpMYIbl, HEOOXOAMMEBIE [UIA €€ pelleHHs], IPOBOAUTE Pacu€Thl U OLECHUBATH PEAIbH(
NOJTy4eHHOrO 3Ha4eHUs PU3NUECKON BETHUUHBI;

pelaTh KaueCTBEHHbIE 3a[a4H: BHICTPAHBATh JIOTMYECKH HEMPOTHBOPEUHBYIO LIEMOYKY PacCyKAEHHH C OMOpOH Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCT
¢dbuzHUecKHe SBITEHUS;

MCIOJIb30BaTh MPH pElleHHH Y4YeOHBIX 3aJay COBpeMeHHble WH(OPMALOHHBIE TEXHOJOIWM Ul MOHMCKA, CTPYKTYPUPOBAHHS, HMHTEPIpETaLuI
MnpeacTasBieHus yHeOHOM U HayYHO-TIONYJ/IApHOM MH(QOPMALMK, NOTyYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHHYECKH aHATM3UPOBATH MOJyYaeMyro HH(popMauu

OOBACHATL MPUHLUMIBI N€HCTBUS MalIMH, MPUOOPOB M TEXHMYECKHX YCTPOWCTB, pa3lHyaTh YCIOBMS MX O€30MaCHOrO WCIONb30BaHMA B MOBCEAHEB
YKH3HH;

TPUBOAUTH NMPUMEPHI BKJIaZia POCCHICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BHTHE HAayKH, B 00bACHEHHE MPOLIECCOB OKPYKAIOIEr0 MUpPa, B Pa3Bk
TEXHHKU U TEXHOJIOTUH;

MCMOJIB30BaATh TEOPETHUECKUE 3HAHUSA MO (PU3HMKE B MOBCEIHEBHOM XH3HHU U1 obecredeHns: 6e30MacHOCTH MpH 00palieH|H ¢ NpUOOpaMU U TeXHUYECK!
YCTPOMCTBAMH, [Tl COXPAHEHHUS 30POBbs U COOMIONEHUSI HOPM KOJIOTHYECKOro NMoBEAECHH B OKpY Kalollel cpee;

paGoTaTh B IpyNNe C BBHINOJHEHHEM pa3IMYHBIX COUMATBHBIX pPOJIeH, IIAHHPOBaTh PabOTy IpyMMbl, PALUMOHAJIBHO pacHpelessTh O0A3aHHOCT!
MIAHKUPOBATh NAEATENLHOCT B HECTAHAAPTHBIX CUTYALIMSX, aCKBATHO OLICHUBATh BKJIaJ KX/0r0o U3 y4aCTHUKOB IPYIIbl B PELIEHHE pacCMaTp1BaeMoi npobet

Yuamuiica HAyYHTHCS:

- IaBaThb OMNpeIesIeHUs MOHATHI: HeOecHas cdepa, SKIMNTHKA, HEOECHBIH SKBATOP, MOMIOC MUPA, OCb MHUPA, KPYT CKJIOHEHHS, MPSMOE BOCXOXIEHHE,

CKJIOHEHHE, Mapajllakc, Mapcek, aCTPOHOMHYECKas €AMHHLA, epUrenHi, agenui, COTHEUHOE 3aTMEHHE, TYHHOE 3aTMEHHE, MIAHEThl 3EMHOM IpyIbl,

NJIaHEThI-TUTaHTbI, aCTEPOU], METEOP, METEOPUT, hoTocdepa, CBETUMOCTb, MPOTYOEpaHeLl, MyJibcap, HEUTPOHHAS 3Be3/1a, POTO3BE3/a, CBEPXHOBAs

3BE3/1a, raNakTHKa, KBa3ap, KpacHoe cMelleHHe, Teopus bosbiioro B3psiBa, Bo3pacT BeenenHoi;

- BbIACTATH OCOOEHHOCTH CUCTEMBI 3eMJIsI-yHa;

- pacrno3HaBaTh, MOAEIHUPOBATD JIyHHbIE U COJTHEYHbBIE 3aTMEHHUS;

- OOBACHATH NPUIIMBHI U OTJIMBBI; - ONUCHIBATH CTpoeHHe COTHEYHOM CUCTEMBI, TEPEeUUCIATh UIAHETHI U BUIBI MAJIbIX Tel;

- MEPEUYMCIIATh TUITMYHbIE MPYIIIBI 3B€3/1, OCHOBHbIE (PU3HUECKUE XapaKTEPHUCTUKH 3B€3/1, ONUCHIBATH IBOJIIOLIMIO 3BE3/] OT POXKIEHHS 10 CMEPTH,;

- Ha3bIBaTh CaMble SIPKHE 3BE31bl U CO3BE3AHS;

- NepeUUCIATbBUIBITAIAKTHK;
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