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IHosicHUTEJABLHAA 3AIIMCKA

Pabouas mporpamma mo yueOHoMy mnpeamery «@Pusuka» s 11 kmacca
cocraBiieHa Ha ocHoBe DenepanbHoro 3akoHa «O0 obOpa3oBanuu B Poccuiickoit
®enepanum» ot 29.12.2012 Ne273 @3, B coorBercTBUu ¢ PI'OC COO, Ha ocHOBE
denepanbHO paboueit nmporpaMmsel Mo yueOHoMy npenmetry «Duznkay» (6a30BbIit
YPOBEHB), OCHOBHOM oOpazoBatenbHOM mporpammbl MKOVY «I'umnazust Nel r.
Maiickoro», nojiokeHust 0 padboyeil mporpaMMe meaarora TMMHa3HH.

Ha wusyuenue @usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro O0OIIero
oOpazoBanus oTBoauTCcsA B 11 Kitacce — 684acoB (2 yaca B HEZIEO).
e | yerBepTh- 16 4
e 2 yerBepTh- 16 4
e 3 uerBepTh- 20 4
e 4 4gerBepTh- 16 4

Pabouas mporpamma onmpaercst Ha Y MK:
—  Msxumes I'.4., [Terpoa M.A. , O.C. YronsaukoB ®usuka. 11 knace, yueo-
Huk. @usuka. 11 knacc.
—  DOnektponHoe npunoxkenue (DVD) «k  yuebnuky [I.S.Msxkuiiesa,
b.b.byxosueBa, B.M.Yapyruna (nox pexn. [laphentreBoit H.A.).
—  ®wusuka. 3agaunuk. 10-11 knaccewl. PeiMmkeBuu A.IL
— Kosanesa I'.C., [Ilentun A.}O., 3arpanmnunas H.A. wu  1p.
EctecTBeHHOHAay4YHasi rpaMOTHOCTh. COOPHUK 3TAaJOHHBIX 3a7aHuil. Beimyck 2.
CoaepxaHue OCHOBHBIX TE€M MPEAMETHOW JIMHUM aBTOPOB JIOIMOJIHEHO
AJIEMEHTaMH  yYpOKOB 1O  (PYHKIIMOHAJIBHONW  TI'PaMOTHOCTH  (TJIOOAQIBHOM,
(MHAHCOBOW M €CTECTBEHHOHAYYHON KOMIICTCHITUH ).
[IpoekTHas EATENBHOCTh YYaIIMXCsl BKJIIOUEHA B COMTYTCTBYIOILIEE MPOXOKIE-
HUE TEM IO MpeaMEeTy M ImpeaycMoTpeHa | pa3 B moiyroaue, 2 daca 3a yuyeOHbIN
TO/I.



COILEP KXAHUE OBYUEHUA

Pasznen: JiekrpoaMHaMHuKa
Tema: Maznummnoe none. IneKmMpoOMazZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHUTHL.  B3aMMOAEWCTBHME  NOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexktop MarHuTHOM uWHAyKiuu. [IpuHuun cyneprno3uuuu
MAarHATHBIX Mojiel. JImHuM MarHuTHOM MHAYKUMU. KapTuHa NMHUI MarHUTHOM
WHAYKIWAUA TOJISI TTIOCTOSSHHBIX MAarHUTOB. MArHUTHOE MOJI€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHuii MHAYKIMUM MAarHUTHOTO TMOJS UIMHHOTO MPSIMOTO IMPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KAaTylIKM C TOKOM. OmbIT 3pcrena.
B3aumopelictBue npoBOAHUKOB ¢ TOKOM. Cuia Amnepa, €€ MOayJlb U HallpaBJICHUE.
Cuna JlopeHua, e€ MOIynb M HampaBiieHUE. JIBH)KEHUE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJHOM  MarHuTHOM  mosne. PaGora  cunbl  Jlopenuma.  SIBnenue
AJEKTPOMAarHuTHOM  WMHAYKUMHM. [loTok  BekTOpa  MAarHUTHOM  WMHIYKIUU.
DNIEKTPOABIWKYIIAST CUJIa MHAYKIMU. 3aKOH JJIEKTPOMATHUTHOW HWHIYKIIMHU
®dapanes.
BuxpeBoe anexkTpuyeckoe moje. OIEeKTPOABWKYIAS Ccwila MUHAYKIUUA B
MPOBOJAHUKE, ABWKYIIEMCS TMOCTYHaTE€IbHO B OJHOPOJAHOM MAarHUTHOM IIOJE.
IIpaBuno Jlenua. MHAYKTUBHOCTh. SIBIEeHME CAMOMHIYKIMHU. IJIEKTPOJBUKYIIAs
Cujla CAaMOMHIYKIIMHU. DHEeprusi MArHUTHOTO TOJig KAaTyIIKd C TOKOM.
DJIEKTpOMAarHuTHOE moJie. TeXHUYEeCKUe YCTPOMCTBA U MPAKTUUYECKOE MPUMEHCHHUE:
IIOCTOSIHHBIE ~ MArHUTHI,  3JEKTPOMArHUTHI,  DJIEKTPOJABUIATEb,  YCKOPUTEIU
AJIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu
OneiT Opcrega. OTKIOHEHUE AJIEKTPOHHOTO NMydKa MAarHUTHBIM mojieM. JIuHum
WHIYKIAW MarHUTHOrO TNoJis. B3aumMozaeicTBue IByX MPOBOJHUKOB ¢ TOKOM. Cuia
Awmnepa. [leiictBue cwibl JlopeHlla Ha HMOHBI  BJEKTpoJuTa. SIBjIcHUE
aneKTpoMarHuTHoM MHAykuuu. [IpaBuno Jlenna. 3aBUCUMOCTD 3JEKTPOIBUKYIIEH
CUJIbl MHIAYKIMA OT CKOPOCTM HW3MEHEHHs] MAarHMTHOIO IIOTOKa. JSIBieHue
CaMOMHIYKIINH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
N3yuyeHne MarHuTHOrO TOJNS KaTylmIKM C TOKOM. HcciegoBaHue JeuCTBUS
IIOCTOSSHHOTO ~ MarHuTa Ha paMKy ¢ TOkoM. HMccnepgoBaHuwe — sIBICHUS
AJEKTPOMArHUTHOW UHAYKIIVH.

Pasnen: KosieOanus u BOTHBI
Tema: Mexanuueckue u 31eKmpoOMazZHUMHbLE KONEOAHUA

Konebarensnass  cucrema.  CBOOOgHBIE  MEXaHWYECKHE  KOJeOaHUS.
apmonmyeckue konebanusa. Ilepwon, wactora, amrmumtyga u (asa KoseOaHUN.
[IpyxvHHBI MasATHUK. MaTeMaTH4eCKUHd MAasSTHUK. YPAaBHEHUE TaAPMOHUYECKUX
koneOanmii. [lpeBpamienne dSHeEpruM TPU  TAPMOHUYECKUX  KOJEOAHUSX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIEOAHUS B UACATbHOM
KoJe0aTeTbHOM KOHTYpE. AHanorus MEXKITY MEXaHUYECKUMHU 151
AJEKTPOMArHUTHbIMU  KoJiebaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIruM B HJEaIbHOM KojiebaTesbHOM KOHType. llpencraBieHue o 3aryxaromux



KojeOaHusX. BbIHYX/IeHHbIE MeXaHu4YecKkue Kojiebanus. Pezonanc. BeiHyXeHHbIE
ANeKTpOMarHuTHeie Konebanus. [lepemenHsplil Tok. CHHYyCOUATbHBIM IEPEMEHHBIH
TOK. MOIIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJTHOC M JCHUCTBYIOLIECE 3HAUYCHUE
CWIbl TOKa M HampsbkeHus. Tpancdopmarop. IlpousBoacTtBo, mnepenaya u
NOTpeOJICHHE ANEKTPUUECKOW HPHEPTrUU. DKOJIOTMUYECKHUE PUCKHU MPU MPOU3BOJCTBE
aNeKTpodHeprun. KynbTypa HCHONB30BAHUS SJIEKTPOIHEPTMM B IOBCEIHEBHOMN
KU3HU. TexHUYeCcKre yCTPOMCTBA U IPAKTUYECKOE NMPUMEHEHUE: 3JIEKTPUYCCKUHN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB — KojieOaTeabHOW  cUCTeMbl  (MPYXUHHBIM WK
MaTemMaTudyeckuii MasTHuK). HaOmonenue 3atyxatomux konaedbanuil. Mccnegopanue
CBOMCTB BBIHYXACHHBbIX KkoyieOanuil. HaOmonenune pe3zonanca. CBoOOJHBIE
AIIEKTPOMAarHuTHele Kojebanus. OciuiorpaMMmbl (3aBUCUMOCTH CUJIBI TOKa H
HanpsDKEHHUsT OT BPEMEHH) JUIsl DJIEKTPOMArHUTHBIX KosieOaHuid. PezonHaHc mnpwu
[IOCJIEIOBATENIBHOM ~ COCIMHEHUM  PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH W
KOHJeHcaTtopa. Mojenb JIMHUM 3JIEKTPOIEepEIayn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUN Tpy3a HA HUTU OT JJTMHBI
HUTM W Macchl rpys3a. HccienoBaHue TNEPEMEHHOr0 TOKa B LENU U3
NIOCJIEIOBATENIBHO COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.
Tema: Mexanuueckue u 31eKmMpOMACHUNHbIE G0JIHbL

MexaHnueckue BOJHBI, YCiIoBUs pacnpoctpaHeHud. llepuon. CxopocTsb
pacrpocTpaHeHusi M JJIMHA BOJHBL [lomepeuHble W NOpPOJOJIBHBIE  BOJIHBI.
Nurtepdpepentuss u gudpakuus MeXaHUYeCKHX BOJH. 3BYyK. CKOpPOCTh 3ByKa.
I'pomkocts 3Byka. Bwicota ToHa. TemOp 3Byka. DIeKTpOMarHUTHBIE BOJIHBI.
VYcnoBus U31yd4eHUs 3IE€KTPOMAarHUTHBIX BOJH. B3anMmHas opueHTanus BeKTopoB E,
B, V B anexrpomarautHoO# BoiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
nperoMiIeHHe, — mojspusanusa, — audpakuus, — UHTepdepeHIus. CkopocTb
AJEKTPOMArHUTHBIX BOJIH.
[IIkana »IEKTPOMArHUTHBIX BOJIH. [IpUMEHEHUE J3JIEKTPOMArHUTHBIX BOJH B
TeXHUKe ¥ ObITy. [IpuHIMMBI pamuocBs3M U TeneBuaAeHHS. Pammonokarus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKarolleil cpeapl. TeXHuuecKue ycTpoiicTBa U
MIPAKTUUYECKOE TMPUMEHECHHUE: MY3bIKAIbHBIE HWHCTPYMEHTBI, YJIbTPAa3ByKOBas
JIMAarHOCTHKA B TEXHUKE U MEAULMHE, pajap, paAuONPUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-meus.

Jlemoncmpayuu
O6pa3zoBaHre W  pacnpoCTpaHEHHE TMOMNEPEUYHBIX U  MNPOJOJIBHBIX  BOJIH.
Konebmromeecst Teno Kak MCTOYHMK 3ByKa. HaOmrogeHue oOTpakeHHs U
MPETOMJICHHUS] MEXaHUYECKUX BOJIH.
HaGmronerane wnTepdepeHmny u TudpaKIUA MEXAaHWYECKUX BOJIH. 3BYKOBOM
pezonanc. HaGmrogeHune cBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJIO0N U
yacToTo KojeOanui. VcciemoBaHue CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:
OTpa)KeHUe, MpeoMIIeHUE, oJsIpU3anus, AU pakius, THTEP( epeHIIUS.



Tema: Onmuka

I'eomerpuueckass onruka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
onHoponHou cpene. Jlyd cBera. Toyeynwlil uCTOYHUK cBeTa. OTpakeHue CBETA.
3akoHbl OTpaxkeHusi cBera. llocTpoeHne H300paKeHUI B IUIOCKOM 3€pKale.
[Ipenomnenue cBeta. 3aKOHbI NpPEIOMJIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa IOJIHOTO
BHYTpEHHEro oTpaxeHnus. Jucnepcus ceeta. CinoxHbIil cocTaB Genoro ceta. LBer.
Cobuparomye U paccerBarolue JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
ONTHUYECKasl CWia TOHKOM JuH3bL. [locTpoeHue u300pakeHHil B coOuparoumx u
paccenBarouX JHMH3aX. PopMysia TOHKOM JIMH3BL. YBEIUYEHUE, 1aBAEMOE JTUH30M.
IIpenensl NPUMEHUMOCTH  TE€OMETPUYECKOM  ONTUKH. BonHoBas  onruka.
Uurtepdpepentust  cBeta. KorepeHTHble HCTOYHUKW. YCIIOBUSL — HAOJIOCHUS
MaKCUMyMOB ¥ MUHMUMYMOB B MHTEP(EPEHIIMOHHOW KapTHUHE OT JABYX CHUH(A3HBIX
KOT'€pEHTHBIX UCTOYHUKOB. Judpakius ceeta. Audpakuuonnas pemeTka. Y caoBue
HAOJIIOIEHNS] TJIABHBIX MAaKCUMYMOB TP TMaJ€HUU MOHOXPOMATHYECKOr0 CBETa Ha
mupakunonnyo pemérky. I[lonspuzauus cera. TexHHuYecKHe YCTpPOWCTBA W
NPaKTUYECKOEe MPUMEHEHHE: OYKH, JIymna, ¢oToamnmapar, MpOeKIMOHHBIN amnmnapar,
MUKPOCKOT, TEJIECKOI, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEHIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsMonMHENHOE paclpOCTpaHEHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA.
Ontuueckue mpubopsl. [lodHoe BHYTpeHHee oTpaxkeHue. Monenb CBETOBOJA.
HccnenoBanue cBOMCTB M300pakeHU B IMH3aX. MoJen MUKpOCKOIa, TeJIECKOIa.
HaGmonenne  unHTepdepenimu  cBera. HaOmogenue  audpakiuum — cBerta.
HaGmionenne nucnepcuu cBera. [lomydeHue crnekTpa € TMOMOIIBIO TPHU3MBI.
[lonyyenue cmnekTtpa ¢ TOMOIIBI0 JIudpakiuoHHond pemérku. Habmronenue
NOJISIpU3ALIMU CBETA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
N3mepenne  mokaszarens — mpeiomiieHMss — ctekna.  MccnemoBaHue — CBOMCTB
n300pakeHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pazgen: OcHOBBI cIeUAJIbHON TEOPHUH OTHOCHUTEIHLHOCTH
I'pannubl IPUMEHUMMOCTH KJIACCHYECKOM MexaHukd. [locTynaTel cnennanbHOU
TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTb MOJYJIA CKOPOCTH CBETa B BAaKYyyME,
INPUHLIMI OTHOCHUTEJIBHOCTH OHHIITENHA. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
3ame/yieHue BpEMEHU U COKpAIIEHUE IJIMHBI. DHEPrUsi U UMITYJIbC PEISITUBUCTCKOM
gacTulbl. CBSI3b MacChl C SHEPIHE M HMMITYJIbCOM PEISTUBUCTCKOM YaCTHUILBI.
DHeprus MoKosl.

Pazgen: KBantoBas ¢pusuka
Tema: Inemenmovt KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBs3u SHEPTrUU POTOHA C €TO YACTOTON. DHEPTHUS
u umnyinbc ¢GotoHa. OTkpeiTHe U ucchenoBanue Qorodrddekra. OnbiTer A. T
CroneroBa. 3akoHbl (otorddekra. YpaBHenue OIiHmuTerHa a1 (ororddexra.
«Kpacnas rpanuna» dororddekra. lanenue cpera. Omnbitel I1. H. JleGenena.



XUMHYECKOE JEUCTBUE CBETA. [EXHUYECKHE YCTPOMCTBA U MNPAKTHYECKOE
npuMeHeHue: (oTodIeMEHT, (POTOAATUUK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu
®oto3p(eKT Ha yCTAaHOBKE C LMHKOBOM IutacTMHOM. MccrnenoBaHue 3aKOHOB
BHeHero poro3ddekra. Creronuon. Conneunas 6atapes.
Tema: Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHIO 0 -YaCTHIL.
[lmanerapnas Moxens aroma. Ilocrymatel bopa. H3nydenue u moriomieHue
(OTOHOB TpH Mepexojie aroMa C OJHOIO YpPOBHS SHEPruM Ha Jpyroi. Bumbl
criekTpoB. CHEKTp YpPOBHEW HSHEpPruM aromMa BOJOpojAa. BoiHOBBIE CBOWCTBA
yactull. Bonnael ne bpoiinsa. KoprnyckynsipHo-BoJHOBOM nyanu3M. CHOHTaHHOE W
BBIHYXJICHHOE U3JIydyeHHE. TeXHUUECKHUE YCTPOMCTBA U MPAKTUUECKOE MPUMEHECHUE:
CIIEKTpaJIbHBIN aHaNINU3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIH KOMITBLIOTED.

Jlemoncmpayuu
Mopnens omnbita Pesepdpopna. Onpenenenue nauHbl BOJNHBI Jiazepa. HaOmronenue
JIMHENYaThIX CIEKTPOB M3nyudeHus. Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHeyaToro cekTpa.
Tema: Amomnoe a0po

OKCMEPUMEHTBI, JOKA3bIBAIOIINUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OnBITEI Pe3epdopaa mo onpeenennio coctaBa paauoakTUBHOTO
U3ITYYEHUSI. CpoiictBa  anb(da-, oera-, raMMa-u3JIy4eHus. Bnustaue
PaIOaKTUBHOCTM Ha JKHMBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA W HEUTpPOHA.
Hyxnonnas monens snapa I'eiizenbepra—MBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anpa. M3otombl. Anbda-pacnan. DIeKTpOHHBIA W TMO3UTPOHHBIA OeTa-pacmal.
I'amMma-n3nyueHue. 3aKOH paJMOAaKTUBHOIO pacmaja. DHEpPrusi CBsI3M HYKJIOHOB B
snape. Snepubie cuibl. JledekT macchl sapa. SnepHbie peakiuu. JleneHne u CUHTE3
sanep. Snepubiii peaktop. TepmosiaepHsiid cuHTe3. IIpoOieMbl W TEpPCHEKTHUBBI
SAIEPHOM  DHEPreTUKH.  OKOJOTMYECKUE  aCHEeKThl  SIAEPHOW  SHEPreTHUKHU.
OnemeHTapHble dYacTHIbl. OTKpBITHE TO3UTpOHA. MeTronpl HAOMIOACHUS U
perucTpanuy  JJIEMEHTapHbIX 4acTull. @OyHJZaMEHTalIbHbIE B3aMMOACHUCTBUA.
EnuncTBO pusnyeckoit KapTUHBI MHUpa. TEXHUYECKUE YCTPOMCTBA M MPAKTHIECKOE
MpUMEHEHHE: TO3UMETpP, Kamepa BunibcoHa, siaepHblid peakTop, aToMHast 6oMoa.

Jlemoncmpayuu
Cu€TunK HOHU3UPYIOIIUX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).
Pa3zesn: JjeMeHTHI AaCTPOHOMUU M ACTPOPU3NKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomMuu. Buja 3BE3mHOoro Heba. Co3Be3aus, SpKUe 3BE3JbBI, IJIAHETHI, HX
Bunumoe nBmxkeHue. ConneuHass cuctema. ConHue. CoylHEUHas: aKTUBHOCT.
HUctounuk sHeprum CosHua u 3BE3A. 3BE3JBI, MX OCHOBHBIE XapaKTCPUCTHUKH.
JlnarpaMma  «CHEKTPAJIIBHBIA  KJIACC —  CBETUMOCTB».  3BE3ABI  IJIAaBHOU



MOCTIEIOBATENBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb» JJIsl 3BE3N TJIABHOU
MOCIIEIOBATENBHOCTH. BHyTpeHHee cTpoeHune 3B€31. COBPEMEHHBIE MPEACTABICHUS
0 IPOUCXOXKICHUU U 3BoJroIMU CoJIHIIA U 3BE3/. DTaNbl )KU3HU 3BE3I.

Muneunsii [TyTs — Hama ["anaktuka. [lonoxenne u auxenne Connna B ['anakTuke.
Tunel ranakTuk. PaguoranakThuku U KBazapbl. YEpHBIE ABIPBHI B SAIpaX TaJdaKTHUK.
Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa06ma. Paz0eranue ranakTuk.
Teopust bonwioro B3peiBa. PenunkroBoe wu3nydenuwe. MacmrtaOHas CTPyKTypa
Bcenennoil. Meraranaktuka. Hepeménusie npoOaeMbl aCTPOHOMUMU.

Vyenuueckue nabnooenus
HaGmtoneHust HEBOOPYKEHHBIM  TJIa30M € HCMOJB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUM NI OTpeeICHUsl MOJIO0KEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3ausi CeBepHOTO MOymapus U sipkue 38E3161. Habmtonenus B
teneckon Jlynsl, ninaner, Mueunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3uku u acTpOHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOM,
COITMAILHOM M 3TUUYECKOU cdhepax AesTebHOCTH YeIOBEKa, POJib U MEeCTO (DU3UKHU U
ACTPOHOMHH B COBPEMEHHOUW HAy4YHOW KapTHHE MHPA, pojib (HU3NUECKOW TEOPUHU B
dbopMupoBaHUYU MPEACTABICHUN 0 (U3NYECKOM KapTUHE MHUpPA, MECTO (HU3NUYECKOU
KapTUHBI MHpa B  O0OIIEM psAy COBPEMEHHBIX  E€CTECTBEHHO-HAYyUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Ki1acce OCyHIECTBIISIETCS C
Y4ETOM COJEPIKATENBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMHU MaTE€MaTHKHU,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAy4YHBIM akr, rumore3a, (U3MYecKas BEIUYUHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: peumieHHE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CHUHYC, KOCHUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M KX INPOCKLIHM HA OCU KOOPJAHUHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMH, NpPU3HAKK TMOJ00US TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06béMa Ted.

buonocus: »nextpuyeckuwe SBICHUS B JKUBOM NPHPOJE, KoJeOATEIbHBIC
JNBH)KEHUS B KUBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM IIPUPOJE, ACHUCTBUE
paaualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TE€J, MEXaHU3MbI 00PA30BaHMS KPUCTATUIMYECKOU PEIIETKH, CIIEKTPAIbHbII aHATU3.

leoepaghusi:  MarHWUTHBIE TIONIOCAa 3€MJIM, 3alIeKW MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocua: NWHAM BIEKTPONEPENAy, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJBUTaTENb, WHAYKUWOHHAS I€4b, paaap, PaJIUuONPUEMHHUK, TEIECBU30D,
anteHHa, tenedon, CBY-medb, NMpOEKIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA,
CoJIHEUHas OaTapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMEBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pu3nMka» HAa YpOBHE CpPEIHETO OOIIero
oOpazoBanusi (0a30BbIii  ypOBEHb) O00ECIEUMBAET JOCTHUKEHUE  CJICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIEC Pe3yJbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa «Du3nKa» oTpakaroT
TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCSA CHOPMUPOBAHHOU
BHYTPCHHEH TO3UIUEH TUIHOCTH, CHCTEMOW IICHHOCTHBIX OPUEHTAIIUN, TTO3UTHBHBIX
BHYTPCHHUX  yOEXKICHUH, COOTBETCTBYIONIUX  TPAAWIIMOHHBIM  I[EHHOCTSIM
POCCHIICKOTO 00IIIeCTBA, PACITUPEHHE )KH3HEHHEOTO OIBITA U ONBITA JCSITCIIEHOCTH B
IPOIIECCe peaau3alid OCHOBHBIX HAIlPaBJICHUN BOCIUTATEIBHOW JCATEIBHOCTH, B
TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIIMTAHUSA:
c(OpPMHPOBAHHOCTh TPAXKIAAHCKON TO3UIMK OO0YyYaromerocss Kak aKTHBHOTO |
OTBETCTBCHHOTO YJCHAa POCCHUHCKOrO OOIIecTBa, MPUHATAC TPAJUIUOHHBIX
00IIEYEIIOBEYCCKUX TYMAHUCTUYECKUX U JCMOKPATHYSCKHUX IIEHHOCTEH; TOTOBHOCTH
BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpecax TpPaXKTaHCKOrOo OOIIecTBa,
y4acTBOBAaTh B CaMOYNPAaBICHHH B 00pa3oBaTEeIbHOW OpraHu3alud; YyMEHHE
B3aMMO/JICHCTBOBATDH C COLMATIBHBIMA HHCTUTYTAMU B COOTBETCTBUM C X (DYHKIHSIMU
Y Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:
c(OpPMHUPOBAHHOCTh POCCHUICKON TpakJIaHCKOW WACHTHUYHOCTH, MaTPUOTHU3MA;
[IEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM POCCUNUCKUX
y4€HBIX B 00J1aCTH (DU3UKH M TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTD
OLICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS, OPHUEHTHPYSICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHCIE B JCSTEIHHOCTU
y4€HOT0; 0OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIYIIETO;

4) 3¢TEeTHY€CKOT0 BOCITUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYash OSCTETUKY HAYYHOTO TBOPUYECTBA,
pHUCyIero (Gu3n4ecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pasIudHbIM cdepam TpodecCHOHATBHOW AESITEIbHOCTH, B TOM YHCIIEC
CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymelr mnpodeccnrn W peamu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI;
TOTOBHOCTBH U CIIOCOOHOCTh K 0OOpPa30BaHUIO U CaMOO0OPa30BaHUIO B 00acTu GU3HKA
Ha TMPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:
c(hOpPMHUPOBAHHOCTH YKOJOTUUYECKON KYJIBTYPBI, OCO3HAaHHE TI00ATLHOTO XapaKTepa
DKOJIOTHYECKUX TPOOJieM; IUIAaHUPOBAaHWE W  OCYIIECTBICHUE JCHCTBUU B
OKpYXaIoIel cpejic Ha OCHOBE 3HAHUS IIEJIe YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;



paclIMpeHne OmbITa AEATEIBHOCTH HKOJOTMYECKOM HANPABICHHOCTH HAa OCHOBE
MMEIONIUXCS 3HAaHUM 10 QUBHUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:
c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3MYECKON HAYKH; OCO3HAHHME IEHHOCTH HAY4YHOU [JIESATEIbHOCTH,
FOTOBHOCTh B MPOLECCE M3Y4YCHHUS (PUBUKU OCYIIECTBISTH MPOEKTHYIO U
HCCIIEI0OBATENBCKYIO AEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEIbHO bopmynIupoBaTh u aKTyaJu3upoBaTh  IpoOJEMYy,
paccmarpuBaTh €€ BCECTOPOHHE; ONPEAECsATh LEeNU JESTEIbHOCTH, 33a]aBaTh
napamMeTpbl W KPUTEPUUM UX JIOCTHXKEHHUSI; BBIABISATH 3aKOHOMEPHOCTU U
IPOTUBOPEUUS] B pacCMaTpUBaeMbIX (DM3UYECKHUX SIBICHUAX; pa3padaThiBaTh IUIAH
pemieHus NOpoOieMbl ¢ y4€TOM  aHalW3a HMMEIONIUXCA  MaTepPHANIbHBIX |
HEMAaTEPHUATIbHBIX PECYPCOB;BHOCUTh KOPPEKTUBBI B JEATCIBHOCTb, OICHUBATH
COOTBETCTBUE PE3YJbTATOB IIEJSIM, OIEHUBATH PUCKU MOCJEACTBHUI JESITEIbHOCTH;
KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBUSX PEATbHOT'O, BUPTYAJIHHOTO HU
KOMOWHHMPOBAHHOTO B3aMMOJICHCTBUS, pa3BUBaTh KPEATUBHOE MBINUICHUE TIPH
pelIeHnN KU3HEHHBIX MPOOJIeM.

Ba3oBnble uccienoBarejabcKue 1eHCTBUA.

BJIaJIETh HAYYHOU TEPMMHOJIOTMEH, KIIOYEBBIMU TMOHSATUSIMU MU METOJAAMHU
dbu3uYecKol HayKH; BJIaJCTh HaBBIKAMH Y4€OHO-HCCIEIOBATEIBLCKOM W MPOEKTHOM
NEATeIbHOCTH B 00JlacTh  (PU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB PCIICHUs 3a/ad (PU3UYECKOTO COJIepIKaHMUs,
NPUMEHEHUIO Pa3JIMYHBIX METOJOB IO3HAHMS; BJIAJIETh BUAAMU JI€ATEIBHOCTH IO
MOJIYYECHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIMH, IPeoOPa30BaHUIO M MPUMEHEHUIO B
Pa3IMYHBIX yYUYeOHBIX CUTYyaIlUsAX, B TOM YHCJIEC IIPH CO3JaHUHM YYEOHBIX IMPOCKTOB B
obnmactu (HU3UKH; BBISABIATH NMPUUUHHO-CJICJACTBCHHBIC CBS3M W aKTyaJIHM3UPOBATH
3aJ1a4y, BbIJIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTYMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUM, 3aJ1aBaTh MMapaMETPbl U KPUTEPUU PEUICHUS; aHAIU3UPOBATH
MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4u Pe3yJIbTaThl, KPUTHYECKH OLECHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HW3MEHEHUE B HOBBIX YCIOBHUSX; CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3aJadyd B 0OOpa30BaTEIbHOW ACATEILHOCTH, B TOM
yucjae TpU H3Yy4YeHUU (PU3MKH; JaBaTh OIEGHKY HOBBIM CHUTYaIlUsiM, OIICHHUBATh
MPUOOPETEHHBIM OMBIT, YMETh IEPEHOCHUTHh 3HAHHUS MO (H3UKE B IMPAKTHYCCKYIO
00J1aCTh KHU3HEACATCITBHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obOmacteil;  BBIABHTaTh HOBBIC HJCH, INpeIiaraTb OPWUTHHAJIBHBIC ITOAXOJbI H
pEIlIeHUS; CTAaBUTh TPOOJIEMBI U 3a1a4H, JOMYCKAIOIIHME AIbTEPHATUBHBIC PEIIICHMUS.

Pabora ¢ ungopmaumeii:



BJIQ/ICTh HaBBIKAMHU TOJYYCHHsS] HMHPOpMAUu (PU3NYECKOTO COACPKAHUSI W3
MCTOYHHUKOB pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh IIOWCK, aHAJU3,
CUCTEMATH3allMI0 W WHTEPIpETAlni0 WHPOPMAIMKM PA3IMYHBIX BHIOB H (GOpM
MIPE/ICTABIICHUS;, OIICHUBATh JOCTOBEPHOCTh MH(OPMAIINU; MCIOIB30BaTh CPECTBA
WH()OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PENICHUU KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OpPraHU3aIMOHHBIX 3a7a4 C COOJIFOJICHHEM TpeOOBaHUM
APrOHOMHKH, TEXHHKU OC30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHUs, TPABOBBIX U
TUYECKUX HOPM, HOPM HWH(POPMAIMOHHONW O€30MacHOCTH; CO37aBaTh TEKCTHI
(GU3HYECKOTO COJAEpKaHUS B pa3IMYHBIX QopMarax ¢ y4ETOM Ha3HAYCHHS
UHGOPMAIIMH | TICJICBON ayJUTOPUH, BEIOMpPAs ONTUMATILHYIO (DOPMY MpeCTaBICHUS
U BU3YaJIU3allnH.

KoMvmyHHKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIEe elCTBHUS:

OCYIICCTBIISITH OOIIICHUE HA YPOKaX (PU3UKU M BO BHE-YPOUHOU JCATEIHHOCTH;
pacno3HaBaTh NPEINOCHUIKM KOH(DJIUKTHBIX CHUTyaIlldd M CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C MCIIOIb30BAHUEM SI3bIKOBBIX
CPEJICTB; MTOHMMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUYyaJIBHON
paboThI; BEIOMpPATh TEMAaTHKy W METOABI COBMECTHBIX ACHCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXJIOrO 4UieHA KOJUICKTUBA, MPUHUMATh IEIU
COBMECTHOW JeSATEIbHOCTH, OPraHU30BBIBATh W KOOPJAWHUPOBATH JEUCTBHS MO €&
JOCTHXKEHUIO: COCTABJIATH IUIAH JEUCTBUM, pacrlpenensTh POjau ¢ y4€TOM MHEHUM
YYaCTHUKOB, OOCYXXJaTh pPE3yJbTaTbl COBMECTHOW pabOTHI; OIIEHMBATH KaueCTBO
CBOETO BKJaJa M KaXIOTO YyYaCTHUKAa KOMaHIbl B OOMIMI pe3yJabTaT 0
pa3pabOTaHHBIM KpUTEPHUSIM; Tpeljararb HOBBIE NPOEKTHI, OICHUBATh HIEU C
MO3UIIMU HOBHU3HBI, OPUTHHAIBHOCTU, MPAKTUYECKON 3HAYMMOCTH; OCYIIECTBISATH
MO3UTUBHOE CTPATETMUYECKOE IIOBEJCHUE B PA3NMUYHBIX CUTYaIUSX, MPOSIBISTH
TBOPYECTBO ¥ BOOOpaKeHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBISATh TO3HABATENBHYIO JESITEIHHOCTh B 00JIacTH
GuU3MKM ¥ aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh ©  (OpMyIHpOBaThH
COOCTBEHHBIE 3a/Iaud; CAMOCTOSITEIBHO COCTaBIATHh IUIAH PEHICHUS PACYETHBIX U
KaueCTBEHHBIX 3ajJlay, IUJJaH BBIIIOJIHEHUS TMPAKTUYECKON paboTel ¢ y4E€ToM
MMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTCHUH; 1aBaTh
OIICHKY HOBBIM CHTYaIlUsIM; PaCUIUpPSITh PAMKH Y4eOHOTO TpeaMeTa Ha OCHOBE
JUYHBIX TPEANOYTEHUN; JenaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATH €ro, OpaTh
Ha ce0sd OTBETCTBEHHOCTh 3a pEIICHHWE; OIEHWBATh TNPHUOOPETEHHBIA OIIBIT,
CcrocoO0CTBOBaTh (HDOPMHUPOBAHUIO M TIPOSBICHUIO DPYIUIMUA B oOmactu (pusukw,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHsiM, BHOCHUTh KOPPEKTHUBHI B JIEATECIHHOCTD,
OIICHMBATh COOTBETCTBUE PE3YyJhTATOB IEJSM; BJIaJ€Th HABBIKAMH ITO3HABATEIHLHOMN
pedaekcun Kak OCO3HAHMSI COBEPIIAEMBIX JACHCTBUI M MBICIUTEIBHBIX MPOIECCOB,



WX pPE3ylbTaTOB U OCHOBAHUH; MCMOJB30BaTh NPUEMBI PedICKCUH ISl OIECHKU
CUTyalluu, BbIOOpAa BEPHOIO PEIICHHUS; YMETh OIIEHHWBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATH PEIICHUs MO UX CHIKCHHIO; TPUHUMATh MOTHUBBI U apryMEHTHI APYTUX
MpU  aHallu3€ PE3yJbTaTOB [EATCIIbHOCTH; TMPUHUMAThL ce0sl, TOHUMAas CBOU
HEJIOCTAaTKU U JOCTOMHCTBA; MPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPU aHAIU3E
PE3YIBTATOB JIESITEIHLHOCTH; MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B nporecce nocTuxkeHus TUYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOrpaMMBI 1O
buzuke s ypoOBHA  cpeaHero  o0miero  o0pa3oBaHUS Y OOyYarOUIUXCS
COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, peArnoiaraommi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CHOCOOHOCTh TMOHMMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHS COOCTBEHHOW AIMOIIMOHAIBHOU cdephl,
OBITh YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, yMEHHWE  IMPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh  QJanTHPOBATHCS K
OMOIIMOHAIBHBIM HM3MEHEHHSM U TMPOSBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTpPEHHEW MOTHUBAIINH, BKIIOUYAIOIIEH CTPEMIICHUE K JIOCTHXKEHUIO IICJIM U YCTEXY,
ONTUMU3M, HHUIIUATUBHOCTb, YMEHHUE JIEUCTBOBATH UCXOS U3 CBOMX BO3MOXHOCTEH;
AMIIATUH, BKIIIOUYAIOIIEH CIOCOOHOCTh MOHUMATh AIMOIIMOHATIEHOE COCTOSIHUE JPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCSA, IPOSIBIISTH HHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6y4yenust B 11 kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
OTpaXkaroT CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMECHUM:

JEMOHCTPUPOBATh HA TpHUMEpPax poib U MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTHH, B IPAKTUYECKON JAECATEIBHOCTU JIOJEH, LEJIOCTHOCTh W E€IUHCTBO
¢uznuecko KapTHUHBI MHUpPA; YYHTHIBATh TPAHUIBI TNPUMEHEHUS HN3YYCHHBIX
du3nuecknx MoJeeil: TOYEUYHBIM JIIEKTPUUECKHA 3apsil, Jyd CBETa, TOYCUHBIN
HMCTOYHUK CBETA, fAJIEpHAsl MOJENIb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOTO sipa IpH
pemieHnr (GU3HYECKUX 3a7a4; PAcIOo3HaBaTh (pu3mdeckue siBICHHS (TPOIECCHI) H
OOBSCHATh WX HA OCHOBE 3aKOHOB JJIEKTPOAMHAMUKM W KBAaHTOBOW (DU3UKMU:
ANIEKTpUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XWMHUUYECKOE, MarHUTHOE
NENUCTBHS TOKA, B3aUMOJIECTBUE MATHUTOB, JICKTPOMArHUTHAsI UHIYKIIUS, JEUCTBHE
MAarHUTHOTO MOJIsl HAa TPOBOJHUK C TOKOM U JBWXKYIIUICS 3apsiii, DJIEKTPOMArHUTHbBIE
KoJeOaHWsi W BOJHBI, MPSMOJMHEHHOE paclpoCTpaHEHHWE CBETa, OTPaKCHHE,
npeniomieHue, nHTepdepenrs, nudpakirs 1 MOIIpU3aIHs CBETA, TUCTIEPCUS CBETA,
dboroanexkrpuuecknii 3pdext (potoaddekr), cBeToBOoEe AaBIeHHE, BO3ZHUKHOBEHUE
JMHEWYATOro CHEKTpa aTroMa BOAOPOJA, €CTECTBEHHAas M  HUCKYCCTBEHHas
PaIMOaKTUBHOCTh; OMUCHIBAaTh M3YYEHHBIE CBOMCTBAa BEIIECTBA (IJEKTPUUECKUE,



MarHuTHBIC, OINTHYECKHE, JJICKTPHUYCCKYI0 TIPOBOJAMMOCTD Pa3IUYHBIX Cpel) U
AJIEKTPOMArHUTHBIC SBJICHHUS (MIPOIECCHI), HCHONB3YsAd (U3NYECKUE BEITUYHHBI:
AIEKTPUYCCKUM 3apsl, CHUJAa TOKA, JJCKTPUYECCKOE HANpPSHKCHHE, JJICKTPUUYECKOE
COMPOTHBIICHUE, PA3HOCTh TOTCHIIMAJIOB, J3JICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHuTHOTO TOJs, cwia Awmmepa, cuia JIopeHIa, WHIyKTUBHOCTH
KaTYIIK{, JHEPTUs JJICKTPUYECKOT0 M MArHUTHOTO TIOJIeH, TEPHOJ W 4YacToTa
KojeOaHmii B KOJeOATeNIbHOM KOHType, 3apsj H Cujla TOKa B TIpoIecce
TapMOHUYCCKUX  JJICKTPOMATHUTHBIX  KoleOaHWid, (OKYCHOE pacCTOSHUE W
ONTHYECKAs CHUJIA JIWH3BI, IPU OMUCAHUU MPABUILHO TPAKTOBATh (PU3NUCCKUN CMBICI
UCIIOJIb3YEMBIX BEJIUYHMH, MX O0O3HAUYCHUS M CJAWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PHM3UYCCKYIO BEIMYHMHY C APYTHMMH BEITUYHMHAMHM;, OIHUCHIBATH
M3YYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, MUCIOJB3YS (DM3UYECKUE BEITMYMHBI:
CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPIHS WU
UMITyJIbe (OTOHA, TMEPUOJ TOoJypaclaga, SHEPrus CBSA3M aATOMHBIX SACp, TNpHU
ONKMCAHWK TIPABWIIBHO TPAKTOBAaTh (PU3MYCCKHH CMBICT UCIIOJIb3YEMBIX BEIUYHMH, MX
0003HAYCHUsT W EIUHUILI, YKa3blBaTh (OPMYJBI, CBS3bIBAIONIME JaHHYIO
(U3HYECKYI0 BEIIMUUHY C JIPYTUMH BEJIMYWHAMU, BBIUUCIIATh 3HAUCHUE (PU3NYCCKOM
BCJIMYMHBI;, aHAJIM3UPOBATh (PU3MUYECKHE TMPOIECChI W SABJICHUS, MCIOJIb3YS
¢u3ndecKknue 3aKOHBI W TPUHIUNBL: 3akOoH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U
napajuieIbHOTO  COSAMHEHHS TIPOBOJHUKOB, 3akoH JDkoyns—JleHma, 3akoH
DJIGKTPOMAarHUTHOW WHIYKIIUH, 3aKOH TPSIMOJIHHEWHOTO pacIpOCTPAaHEHHS CBETa,
3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IPEIIOMJICHHUSI CBETA, YpaBHEHHE DWHIITEHHA JIJIs
dorodddekra, 3aKOH COXpaHEHHUS IHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH
COXpaHEHHUsl dJCKTPHUYECKOTO 3apsja, 3aKOH COXpaHEHUS MacCOBOIO YHCIIA,
noctyiaTel bopa, 3aK0H paJIMOAaKTUBHOTO pacriaja, MPH dTOM pa3iindaTh CIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHHIIB,
001acTH) IPUMEHUMOCTH; ONIPEICIISTH HAIPABICHHE BEKTOPA WHAYKIIMA MarHUTHOTO
HOJIST TIPOBOJIHUKA C TOKOM, CHJIBI AMriepa U cwibl JIopeHIia; CTpOUTh M OMUCHIBATH
n300pakeHrne, Cco37aBaeMoOe IUIOCKHUM 3€pKajioM, TOHKOW JIMH30HM; BBIMOJHSITH
DKCIIEPUMEHTHI 10 UCCJICJAOBaHHIO (U3MYECKUX SBJICHWA H TMPOIECCOB C
WCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEPEHHI: MPH 3TOM (POpMyIHpOBaATH
npoOiemy/3aady U TUIMOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 00OpY/AIOBaHMs, TPOBOAUTH OMBIT W (POPMYIUPOBATH BHIBOIBI
OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEJIHYWH, TIPH ITOM
BBIOWPATh ONTHUMAJIBHBIN CIOCOO WM3MEPEHHS W HWCIOJIB30BaTh HM3BECTHBIC METOBI
OIICHKU TIOTPENTHOCTEH W3MEPEHHH; HCCIe0BaTh 3aBHUCHUMOCTH (PU3HUECKHUX
BETMYMH C WCIOJH30BAHUEM TMPSMBIX HW3MEPEHUH: TMPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DHUKCUPOBATh pPE3yJAbTaThl MOJYYCHHOW 3aBHCHUMOCTH (PU3HUECKHUX
BETMYMH B BHJIe Tabmuir W rpaduKoOB, JAelaTh BBIBOJIBI 1O pe3yJbTaTaM
HCCJICIOBAHMS,

coOmroaTh paBuiIa 6€30MacHOro TpyAa NPH MPOBEISHUU WCCIICIOBAHUN B pamMKax
y4e0HOTO IKCIIEPUMEHTA, yIeOHO-MCCIIeIOBATEIILCKON U TIPOSKTHON JESITEIIEHOCTH C



UCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOUCTB M J1abopaTopHOro 0O0OpYJOBaHUS;
pemarb pacu€THhIE 3aJayd C SIBHO 33aJaHHOM (PU3MYECKOW MOJIENBIO, HCMOIb3Yys
(¢u3nueckre 3aKOHbl U MPUHIUIIBI, HA OCHOBE aHallM3a YCJOBHUS 3aJayd BhIOMpATH
(u3MUECKYI0 MOJEIIb, BBIACIATh (DU3NYECKHUE BETUUMHBI U (POPMYIIbI, HEOOXOJUMBbIE
st €€ penieHus, NPOBOAUTH pPacu€Thl M OLIEHUBATh PEAIBHOCTh MOJYyYEHHOI'O
3HaueHUs (PU3NYECKOM BENMYMHBI, pPEIlaTh KauyeCTBEHHbIC 3aJaud: BBICTPAUBATH
JIOTUYECKH HETPOTHUBOPEUYUBYIO LIETIOYKY PACCYKJIEHUH C ONOPOM Ha H3y4YEHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SBICHUS;

UCIIOJIb30BaTh NpPHU pEUICHUH Y4eOHBIX 3a7a4 COBpPEMEHHbIE HWH(OPMAIMOHHbIE
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPNPETAMU U TPEICTaBICHUS
y4eOHOM M HAy4HO-NIOMYJSpHOW HWHGOpPMALUU, TOJIYYEHHOH M3 Ppa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOIy4aeMyr0 WHGOpMAILHIO; OOBSICHATH
OPUHLIMIBL JEWCTBUA MalllMH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inyaTh
yCIOBUSL WX 0€30MacHOr0 HCIOJNb30BAHUS B TIOBCEIHEBHOW KU3HU; MPUBOAUTH
IpUMEpHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TPOIIECCOB OKPY’KAIOIIETO MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHME 3HAHUS MO (U3MKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHus: 0€30MacHOCTA TpH OOpalleHuH C MpUOOpaMu M TEXHUYECKUMHU
yCTPOWCTBAaMH, JJIsi COXPAaHEHUS 370pPOBbS M COOJIOJEHHUS HOPM SKOJIOIMUYECKOTO
IIOBEJICHUSI B OKpY’Karolleil cpene; padoTaTh B IPYyMNIE C BBIIIOJHEHUEM Pa3IMYHBIX
COLMANbHBIX pOJIeH, IUIAHUPOBAaTh PabOTy TIpPyMNbl, PAlMOHAIBHO pPACIPENEATh
00513aHHOCTH U IUIAHUPOBAThH JEATEIBHOCTh B HECTAHIAPTHBIX CUTYALUAX, aIEKBATHO
OLIEHMBATh BKJIAJ KaXKIOrO0 M3 YYaCTHHUKOB TPYIIIIbI B PELIEHUE PacCMaTpUBAEMOMN
IPOOJIEMBI.



TEMATHYECKOE IIVIAHUPOBAHUE

Ne
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Haumeno-
BaHHe pa3-
JIeJIOB U TEM
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JuekTpoHHbIe (UG PpOBBIE) 00pa3oBaTeIbHbIE

K/

Bcero P

TIpa pecypchl

KT.

I[eHTeJ'IbHOCTL yuurTeada ¢ y4eTomM
NporpaMMmbl BOCIIMTAHUSA

Pasnea 1.2JJEKTPOJIJMHAMUKA (11 uacoB)

11

MaruuTHoe
moJe. JJjeK-
TPOMATHUT-
Hasl HHIYK-
mus

11 1] 3

bubanorexa I{OK https://m.edsoo.ru/7f41c97¢c

POIII 11 xmacc https://resh.edu.ru/subject/28/11/

MOBIHI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide

0 lesson,video&subject program ids=31937273,35909480

Paszpen 2. KOJIEBAHUSA U B

OJIHBI (24 uaca)

Mexanuye- bubmoreka IIOK https://m.edsoo.ru/7f41c97c
CKHeE U POIII 11 xmacc https://resh.edu.ru/subject/28/11/
2.1 | anekTpo- 9 1 | MOII 11 kmace
MATrHUTHBIE https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide
KoJieOanus 0_lesson,video&subject_program ids=31937273,35909480
Mexanuye- bub6muoreka ITOK https://m.edsoo.ru/7f41c97c
CKHE U POII 11 xmacce https://resh.edu.ru/subject/28/11/
2.2 | 3JIeKTpo- 5 |1 MOBHI 11 knace
MATrHUTHBIE https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide
BOJIHBI 0_lesson,video&subject program_ids=31937273,35909480
Bbubanoreka I{OK https://m.edsoo.ru/7f41c97¢c
POIII 11 xmace https://resh.edu.ru/subject/28/11/
2.3 | Onruka 10 3 | MOIII 11 knacc

https://uchebnik.mos.ru/catalogue?aliases=lesson template,vide

0 lesson,video&subject program ids=31937273,35909480

Pasznen 3.0CHOBBbI

CIELNUAJILHON TEOPUU OTHOCHUTEJBHOCTH (4 uaca)

3.1

OcHOBBI
crenuaJbLHOM
TEOpHHU
OTHOCH-
TeJIbHOCTH

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

POIII 11 xmacce https://resh.edu.ru/subject/28/11/

MBI 11 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide

0 lesson,video&subject program ids=31937273,35909480

-YCTaHOBIICHUE JJOBEPUTEIHHBIX OTHOIICHUN
MEXTy IeITarOTHIECKIM paOOTHUKOM H
00yJaronMMuCs, CIioCOOCTBYIONINX TTO3HU-
TUBHOMY BOCITPHSTHIO O0YJarOIIUMHUCS
TpeOoBaHUM U MPOCHO MEeAaroruueckoro pa-
OOTHHWKA, TPUBIICICHUIO MX BHUMAHUS K
o0cyxaemMoil Ha ypoke HH(pOpMaIuu, aKTUBU-
3aIlu¥ MO3HABATEILHOM IS TEIFHOCTH;

- MOOYXXJIeHHE 00yJaronuXxcsi COOI0aTh Ha
ypOKe OOMIENPHHSATHIC HOPMBI TIOBEICHHS,
npaBujia OOIIEHUS CO CTapIIUMH (TIearoru-
YECKUMH pabOTHUKAMH) U CBEPCTHUKAMU
(oOyuarommumMucs ), MPUHIHAIB y4eOHO I
JMICIIUTUTMHBI ¥ CAMOOPTaHU3aIHH;

- IPUBJICYCHUE BHUMAHHSI 00y4YarOIIUXCs K
[ICHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha yPOKax
SIBIICHHI, OpraHu3aIys uX paboThl ¢
MOJTy4aeMO#l Ha ypOKe COLMAIBHO 3HAYMMOM
nHpopMaruel — THUIUUPOBAHKE €€ 00-
CYXKJICHHSI, BRICKa3bIBaHUS 00yYarOIIUMUCS
CBOET0 MHEHHS TI0 €€ MOBO/TY, BHIPA0OOTKH
CBOETO K HEH OTHOIICHUS;

- HCTIOJIb30BAHUE BOCITUTATEIIBHBIX BO3MOXK-
HOCTeH coziepkKaHusl yueOHOTO MpeiMeTa yepes
JIEMOHCTpAIMIO 00yJaromMuMes IPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHUS,
MPOSIBIICHUS YeJI0BEeKOII00us U 100pocepaey-
HOCTH, Yepe3 No00p COOTBETCTBYIOLINX TEK-



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480

Paznen 4. KBAHTOBASI ®U3UKA (15 yacoB)

bubmuorexa IJOK https://m.edsoo.ru/7f41c97¢c
POIII 11 xmacc https://resh.edu.ru/subject/28/11/

JIeMEeHThI
4.1 | kBaHTOBOI1 6 MOI 11 frace . .
ONTHIH https://uchgbnlk.mosz.ru/cataloque?gl|ases:Iesson template,vide
0_lesson,video&subject program_ids=31937273,35909480
bubaunorexa I{OK https://m.edsoo.ru/7f41c97¢c
Crpoenne POIII 11 xmacc https://resh.edu.ru/subject/28/11/
4.2 4 MBI 11 knace
aroma https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide
0_lesson,video&subject_program ids=31937273,35909480
bubmoreka IIOK https://m.edsoo.ru/7f41c97c
ATOMHOE PDOIII 11 xnacc https://resh.edu.ru/subject/28/11/
4.3 5 MDOII 11 knacc
AAPO

https://uchebnik.mos.ru/catalogue?aliases=lesson template,vide

0 lesson,video&subject program ids=31937273,35909480

Pa3nea S.OJIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKH (7 yacoB)

bub6muoreka ITOK https://m.edsoo.ru/7f41c97c

JaemMenTRI POII 11 xmacce https://resh.edu.ru/subject/28/11/
5, | AcTpoHomMmm 5 MDIII 11 knace
wacr- https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide
podusuiku 0_lesson,video&subject program ids=31937273,35909480
Paznen 6.0BOBLAIOILEE IOBTOPEHUE (7 4aca)
Bbubanoreka I{OK https://m.edsoo.ru/7f41c97¢c
OGoGmaromee POIII 11 xnacc https://resh.edu.ru/subject/28/11/
6.1 7 MBI 11 knace
ToBTOpEHME https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vide
0_lesson,video&subject program_ids=31937273,35909480
OBILIEE KOJIMYE-
CTBO YACOB I1O 68
ITPOI'PAMME

CTOB JUUISl UTEHUS, 3a/1a4 JIJISl peIIeHUs,
MPOOJIEMHBIX CUTYAIUH 711 OOCYXICHUS B
KJ1acce;

- MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM
paboThl ¢ 00YYAIOIIMMHUCS: UHTEIIEKTYIbHBIX
UTP, CTUMYJIUPYIOIIHUX TTO3HABATEIILHYIO MO-
TUBAIMIO 00YYaIOIINXCS; TUCKYCCUI, KOTOpBIE
JAr0T 00yYaIOMKUMCSl BO3MOXKHOCTH IPHOOpe-
CTH OITBIT BEJICHUSI KOHCTPYKTHBHOTO JTHAJIOTA,
rpynmnoBoi paboTsl WK paboTHI B apax, KOTO-
phl€ yuyaT KOMaHAHOM paboTe 1
B3aMMO/ICHCTBUIO C IPYTHUMH JICTHMH;

- BKJIFOUCHHE B YPOK MTPOBBIX MTPOLICTY,
KOTOPBIE TOMOTAFOTITIONIECPYKATh MOTHUBAITHIO
00yJaronuXxcsi K MOTYyICHUIO 3HAHUH,
HATAKWBAHUIO MTO3UTUBHBIX MEKIINIHOCTHBIX
OTHOIIIEHUH B KJ1acce, IIOMOTaloT
YCTaHOBJICHUIO JOOpOKenaTeIbHON
atMocdepsl BO BpeMsl YpOKa;

- opranu3zanus me@crsa MOTUBUPOBAHHBIXU
SpYAUPOBAHHBIX OOYYAIOMINXCS HAJ UX
HEYCIEBaIOLUMU OJTHOKJIACCHUKaMH,
JTAIOIIETO UM COIIMAIbHO 3HAYMMBIH OIBIT
COTPYIHMYECTBA U B3aMMHON MOMOIIIH;

- UIHULIMMPOBAHUE U TOJIEPIKKa HUCCIIe0Ba-
TEIBbCKOU IeATEIHHOCTH 00YJaroIuXCs B
pamMKax peaqu3aluyd MU UHAUBUAYAIbHBIX U
TPYIIIOBBIX UCCIEI0BATEIbCKUX TPOEKTOB, YTO
JacT 00yJarmuMes BO3MOKHOCTh IPUOOpECTH
HABBIKM CaMOCTOSITENIbHOTO PEIICHHUS
TEOPETUYECKON MPOOIEeMbl, TEHEPUPOBAHUS U
odopmieHHst COOCTBEHHBIX UCH,
YBOXUTETHLHOTO OTHOIICHHUS K UY:KUM HJIESM,
0(hOpMIIEHHBIM B paboTax IpYyrux MccieaoBa-
TeJel, HaBbIK MyOJIMYHOTO BBICTYIIJICHUS TIe-
pen aynuTopuei, apryMeHTUPOBaHUS U



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/28/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937273,35909480

OTCTaMBaHU CBOCH TOUKHU 3pCHUA.




Ilpunoscenue k paboueit npocpamme
no ¢u3suxe ona 11 knacca

KasengapHo-teMaTu4yeckoe mJIaHUpOBaHUe
1o pusuke

Tema ypoka

KoaunyecTBo yacoB

Jara

MMpoBECACHUSA

Bcer
0

K.pa
oot
bl

IIp.pa
00THI

IJIaH

paxr

IIpume
YyaHHue

TexHuka 6€30MaCHOCTH Ha YpOKax.
IlocTosiHHBIC MarHUTEI K UX B3aUMOJCHUCTBHE.
MarnuTHO€ noJyie. BeKTop MarHuTHOM HMH-
OyKUuK. JIMHUA MarHUTHOM MHYKIIUU

MarauTHOE moJjie MMPOBOAHUKA C TOKOM. OnbIT
Opcrena. BzanmoeiicTBre npoBOJHUKOB C
TOKOM

JlabopaTtopnast pabota Ne 1 M3yuenue
MardavTHOI'O ITOJIA KaTYIIKHU C TOKOM)»

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJIHUK C
tokoM. Cmita Amriepa. JlabopatopHnas pabora
No2 «HccienoBanye NEUCTBUS OCTOSIHHOTO
MAar"HuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHMTHOTO TOJISl HA JBHXKYIITYHOCS
3apspkeHHYyro yactuny. Cuna Jlopenna. Pa6ora
cuibl JlopeHia

DneKTpoMarauTHas MHAyKnus. [loTok BekTopa
MarHuTHOM uHAyKuuK. J/JC nHaykuun. 3aKkoH
ANIEKTPOMArHUTHOM MHIYKIIMK Dapanaest

JlaGopaTtopnas padora Ne3 «MccneqoBanue
SIBJICHUS AJIEKTPOMArHUTHOM MHIYKIIUN)

NHnykTHBHOCTD. SIBJICHUE CAMOMHIYKIIHH.

OJIC caMOMHAYKIMU. DHEPTrUusi MAarHUTHOTO

0JIS1 KATYILIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJie

Texuuueckue YCTPOﬁCTBa U UX IPUMCHCHUC!
IMOCTOSAHHBIC MAIrHUTHI, 9JICKTPOMAIr'HUTHIL,
QJICKTPOABUI'ATCIIb, YCKOPUTECIIN 3JICMCHTAPHBIX
YaCTHULl, MTHAYKIIMOHHAs I1€Yb

10

O6o6maronuit ypok «MarHutTHoe mosie.
DJNEeKTPOMArHUTHAS HH]TYKIIHSD)

11

KonTtponpHas padota Nel no Teme «MarautHoe
noJie. DJIEKTPOMAarHuTHAas MHIAYKLUS»

12

CB00O0IHBIE MEXaHHYECKHE KOICOAHMS.
I"apmonnueckue kojaebanus. YpaBHeHUE rap-
MOHHMYECKUX Kosiebanwmii. [IpeBpaienue
SHEPTUN

17




13

JIaboparopHuas pabota Ne 4 «MccnenoBanue
3aBHCHMOCTH MEPHOIa MAJIbIX KOJIcOaHUil rpy3a
Ha HUTHU OT JJIMHBI HUTU U MACCHI I'py3a»

14

Kone6arensubd KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOAHUS B UCaTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHATIOTHUS MEKIY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJIe-
OaHUSMH

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUM B HICATHHOM KOJICOATSIIbHOM KOHTYpE

16

[IpencraBieHne 0 3aTyXarOMIMX KOJICOAHUSX.
BriHyXIeHHbIE MEXaHUYEeCKHE KOJIeOaHMUsl.
PC3OHaHC. BBIHy)K}ICHHI)Ie SHCKTpOMaFHI/ITHBIC
KoJieOanus

Hto

ro 3a 1 yeTBepTh: 4acon-16, k.p.-1, Jj.p.- 4

17

Ilepemennslit Tok. CuHycou-
JATbHBIAIIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMITTUTYTHOE U JCHCT-
BYIOIIEE 3HAYEHUE CHJIBI TOKA M HAITPSIKECHHUS

18

Tpancdopmarop. [IponsBoactso, nepenaya u
MOTPeOICHNE IIEKTPUIECKOMN SHEPT U

19

YCTpOHCTBO M IPAKTHYECKOE IPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKA, T€HEPATOpa MEePEMEH-
HOTO TOKa, JIMHUN 3JIeKTponepenay

20

DKOJIOTUYECKHE PUCKU MTPH ITPOU3BOJICTBE
anekTpos’Heprun. KynbTypa ucnosib30Banus
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

21

MexaHn4eckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U AnuHa BoJHbL. [lonepeunsie
Y IPOJ0JIbHBIE BOJIHBI

22

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
Bricora Tona. TeMOp 3ByKa

23

BHGKTpOMaFHI/ITHI)IC BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Ixana QJICKTPOMArduTHBIX BOJIH

24

[IpuHIKIIBI PaTIUOCBS3U U TEICBUICHUS.
PazButue cpeacts cBsa3u. Paanonoxanus

25

Kontponsnas padora Ne2 «Konebanus u
BOJIHBI»

26

[IpssMOIMHENHOE PAaCIIPOCTPAHEHUE CBETA B
OJHOPOHOM cpene. ToueuHblid HCTOYHMK CBETA.
JIyu cBera

27

OTtpaxkeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.
[TocTpoenue n300pakeHUHU B MIIOCKOM 3epKajie

28

IIpenomiienue ceera. IlonHoe BHyTpeHHEE
oTpakeHue. IIpenenbHbIi yrou ojaHoro BHyT-
PEHHEr0 OTPaKECHUS

29

JIabopatopHas padorta Ne 5 «M3mepenue
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IOKa3aTeJIsd MPCJIOMIICHUS CTCKIIA»

30

JIunssl. [TocTpoenue n3o0pakeHuii B TUH3E.
Dopmysia TOHKOM JIMH3BL. Y BEJIUYEHUE JINH3BI

31

Jlaboparopuas pabota Ne6 «lccrnenoBanue
CBOMCTB M300paXKCHUN B JIMH3AX)

32

Hucnepcus cseta. CiiokHbII cocTaB 0€10ro
cgera. LIBer. JlaboparopHnas pabora Ne 7«Ha-
OJII0/ICHUE TUCTIEPCHU CBETa»

HTtoro 3a 2 yeTBepTh: 4acon-16, k.p.-1, a.p.- 3

33

[ToBTOpHBII HHCTpYKTaX. UHTephepeHtms
ceta. Judpakus ceera. Judpakiuonnas
peeérka

34

[Tonepeunocth cBETOBBIX BOJH. [lonspuzamms
cBeTa

35

OnTryeckue npudOpPHI U YCTPONCTBA U YCIOBUS
nx 06€301MacHOr0 MPUMEHEHHUS

36

['paHnLIBI TPUMEHNMOCTH KIACCUYECKOMN
MexaHukH. [locTynarel ciennansHON TEOpUN
OTHOCHUTEIIHOCTH

37

OTHOCUTETLHOCTD OJJHOBPCMECHHOCTH.
3aMelIJ'IeHI/Ie BPEMCHHU U COKpAIICHUEC NJIWHBL

38

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTrUE U UMITYJIbCOM.
DHEPrus NoKost

39

Kontponbras padota Ne 3 «Ontrka. OCHOBBI
CHeIHaIbHOM TEeOPUH OTHOCUTEIbHOCTH

40

®otonbl. Dopmymna [Inanka. JHeprus u
UMITYJIBC OTOHA

41

OTtkpeITHE U HccienoBanne Gporodddekra.
Omneitel A. I'. CtosieroBa

42

3akonbl poTodrhdexra. YpaBHeHUe DUHIITCHHA
st potoaddexra. «KpacHas rpanumay
dhoTtorddexra

43

JaBnenue cBeta. Onbitel [1. H. JIeOenena.
XUMHUYEeCKOe JEHCTBUE CBETA

44

Texuuueckre yCTpOHCTBA U MPAKTUYECKOE
npuMeHeHue: (poTosaemMeHT, (GoToqaTIuK,
coJIHEYHas OaTapesi, CBETO U0

45

Pemenue 3agau no teme «ONEMEHTBI
KBAHTOBOM OITHUKH

46

Monens atoma Tomcona. OnbiTsl Peszepdopaa
10 paccesHuIo o-yactull. [imanerapHas Mozeib
aToma

47

ITocrynatel bopa

48

W3ny4yenue u norsomieHue GOTOHOB MPH
IepexoIe aTomMa C OJHOTO YPOBHS DHEPIUH HA
Apyrou. Buasl criekTpos
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49

BoaHoBEIe cBOMCTBA YacThll. BOJIHEI 1¢
bpoiina. KopiyckynsipHO-BOJIHOBOH TyaJIU3M.
CroHTaHHOE U BBIHYXJICHHOE M3TyYeHUE

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpeneneHnio cocTaBa paguoak-
TUBHOTO U3JTy4YeHUS

51

CoiicTBa anb(da-, 6eta-, raMma-u3IydeHusl.
Bmmsuane pPaaOaKTUBHOCTH HaA JXUBLIC
OPraHU3MBbl

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-uzinydyeHue

HTtoro 3a 3 yerBepTh: Yacon-20 , K.p.-1, s.p.- 0

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsiil peaktop. IIpobnemsl,
MIEPCIEKTUBBI, SKOJIOTUYECKHE ACTIEKTHI SIEPHOMN
JSHEPIreTUKHU

54

OneMeHTapHbIe YacThlbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU
aneMeHTapHbIX yactull. Kpyribii cton
«DyH1amMeHTalbHbIE B3aUMOACHCTBUS. EAMHCTBO
(bu3nyecKoi KapTUHBI MUPay

55

Bun 3Bé31H0T0 HeOa. Co3Be3nusi, SpKue 3BE3bI,
IUTAHETHI, NX BUanMoe Asrxenne. CoJlHeuHas
chcTeEMA

56

Counnite. CotHeuHast akTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]T

57

3Be3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3Be3/IpITJIABHOM TTOCIeA0BaTEIbHOCTU. BHYT-
penHee crpoeHue 38E31. COBpEeMEHHbBIC
MPEACTABIICHUS O TIPOUCXOKICHUN U DBOJIFOIIUN
CouHIia 1 3831

58

Mineunsiif [Iyte — nama ["anaktuka.
TTonoxeunune u nBuxxenne ComHna B ["amakTuke.
lNamakTuku. YepHbie ABIPHI B sIpax rajakTHK

59

Bcenennas. Paz6eranue ranakruk. Teopus
Bosbmioro B3peiBa. PennkroBoe u3inydyeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponsHas padota Ne 4 «nemeHTbI
aCTPOHOMMH U acTPO(PUZUKI»

62

O6o6maromuit ypok. Ponb ¢pusuxu n
aCTPOHOMHH B SKOHOMHMUECKOM, TEXHOJIOIYE-
CKOM, COLIMaJIbHON U 3THYECKOil chepax
JESITEIBHOCTH YEJIOBEKA

63

O6o6maromuit ypok. Ponb u mecto pusuku u
aCTPOHOMHH B COBPEMEHHOW HAyYHOI KapTHHE
MHpa
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64

O6o6maromuit ypok. Ponb pusnueckoii Teopun
B (hOpMUPOBAHUHU TPEACTABICHUHN O (PU3NIECKOM
KapTUHE MUpa

65

O6o6maromuit ypok. Mecto ¢uznyeckoit
KapTUHBI MUpPA B O0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NIPEACTABICHUH O
pupoJie

66

[ToBTOpenue no remMe «MarauTHoe 1ouie.
DneKTpOMarHuTHAsI UHIYKLIHS»

67

[ToBTOpenue no reme «Ontrka. OCHOBBI
CHeIUAJIbHON TEOPUU OTHOCUTEIHHOCTHY

68

[ToBTopenue no teme «KBantoBas (uzuka.
DneMeHTHl aCTPOHOMUU U aCTPOPUIUKU»

HToro 3a 4 yeTBepTh: Yacon-16, k.p.-1, a.p.- 0

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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