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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢us3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUN M TPEeOOBAHUM K pe3yJbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUS U
KOHIICTIIIMK TIpernogaBanusl yuyeOHoro mnpeaMera «®Pus3mka» B 00pa30BaTENIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpaszoBaTebHbIE TPOTPAMMBI.

Cpennee o01ee oopazoBanue (11 kiacc)
1. ®enepanbHoro 3akoHa ot 29 nexadbps 2012 r. Ne 273-03 «O06 obpazoBaHuu B
Poccutickoii @enepanum.
2. ®enepanbhplii 3akoH OT 24 uroHsA 2023 1. Ne 264-D3 «O BHeceHUH U3MECHEHUH B
denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaeparum.

3. ®DenepanabHOro rocyAapCTBEHHOI0 00pa30BaTENbHOIO CTAHAAPTA CPETHETO
o0miero o0Opa3oBaHusl, yTBEPKIEHHOIO IPUKa30M MHUHKCTEPCTBA 0Opa30BaHMs U
Hayku Poccuiickon @eneparuu ot 17 mas 2012 1. Ne 413.

4.0OcHOBHOI 00pa30BaTeIBLHON IIPOrpaMMBI CpeaHero ooIero oopazosanus MbOY
«CnaBsiHCKasi IIKOJa — JAETCKUM caay, YTBEpKAEHHOW mnpukazoMm Nel68 ot

31.08.2017r. (c U3BMEHEHHUSIMU U JTOTIOJTHEHHUSIMHU, BHECEHHBIMU NpuKa3zoM Nel40 ot
30.08.2023r.).

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTb PEATU3aAlNKU MEKIPEIMETHBIX
CBsi3e (DM3BUKM C €CTeCTBEHHO-HAyYHBIMH Y4e€OHbIMH TmpenMeramu. B Helt
OTNPEENSIOTCS OCHOBHBIE LIETU M3Yy4eHHs] (U3MKU HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl, TNIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3nke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (Pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;
e coJiepkaHue yuyeOHoro npeamera «Pusnka» mo rojgaM 00ydeHus.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, ITOJIy4eHHUsI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3ydyeHne (PuU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHUpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTH
HAy4YHbI METOJI MO3HAHUS NPY BBINIOJIHEHUN UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHOBy Kkypca ¢usuku ais YpoBHS CpeaHero oOumero ooOpa3oBaHUs
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsSIeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
oJIe.

Hoes eymanumapusayuu. BEE peanuzauus mOpeanojiaraeT HCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoes npuxnaonoii  uanpasnennocmu. Kypc ¢usukm npeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHUX MPHUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakXke 00CYXKICHHUs
npo6JieM pallOHAIBHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (DU3MUEecKue Teopuu ((popMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, posid (HyH/IaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TPAHMILAX
IPUMEHUMOCTH TEOPUHM, JMJI1 OIMCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).



CHCTeMHO-IeSTENHPHOCTHBIN TIOX0 B Kypce (U3UKU pPean3yeTcs MPEekIe
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JESTENbHOCTH O0YyYaroU[uXCs.
Jns 0Ga3oBoro ypoBHA Kypca (H3UKM — O3TO HCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme mno (pu3mke oO0beTUHEHBI B OOUIMI CHHCOK YYEHUYECKUX
IpaKTHUECKUX paboT. BrljeneHne B yka3aHHOM MepeyHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISACTCS yYaCTHHUKAMU
0o0pa30BaTeNbLHOTO TIPOlEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS U
ocHalleHus kabunera ¢Qusuku. Ilpu »sTOM oOecreunBaeTcs OBJIAJACHHE
OOyYaIOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIICIOBAHMS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO
3aJTaHHOHN (DU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHAITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK M WHTETpHUpYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad MIPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKUX SIBICHUW U TMPOIECCOB B OKpYKAroIIei
KU3HH, TpeOyronue BbhIOOpa (U3MYECKOW MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(bU3MKK Ha YpOBHE CpeHEro 00111ero o0pa3oBaHus TOJDKEH U3YYaThCs B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (M3WKU WIA B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJDKHO OBIThH
HeoOXxouMoe J1abopaTopHoe OOOpYy/IOBaHUE [Jisi BBINOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpallMoOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JACMOHCTpPAIUNA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW W  TPOIECCOB, JOMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.



OCHOBHBIMHU 1IEJIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECA W CTPEMIICHHS OOYYaIOMUXCS K HAydYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHHE YMCHHH OOBACHATH SBJACHUS C  HCIIOJIH30BAaHHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

I[OCTI/DKGHHG OTHX ueﬂeﬁ oOecrneynBaeTcs peHICHUCM CICAYIOINUX 3aJa4 B
IMpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCOHCTO O6HI€FO O6pa3OBaHI/IHI

npuooOpeTeHue CUCTeMbl  3HaHUM 00 001mux bu3nYeCcKuX
3aKOHOMEPHOCTSX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTHI acCTPOPU3UKH;

dbopMHupoBaHUEe yMEHUN TNPUMEHSTh TEOPETHUECKHUE 3HAHUSA I
OOBbsSICHEHU (PU3MYECKUX SBJICHUM B TPUPOAEC U MJIA TNPUHITHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB PEIICHUs] Pa3WYHBIX 3aad C SBHO 3aJaHHOU
dbu3nueckol MOJENbI0, 3a/]ad, MOJAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3HIECKON MOJCIH, aJICKBATHOMW YCIOBHUSM 3aJ1a4H;
MOHMMaHUE (PU3UYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSAHUSA HA OKPYKAIOIIYIO
Cpeay;

OBJIaJICHUE METOJAAMHU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHMS U TPOBEICHUS
($bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UHPOpMAaIUH,
ONpPEAEICHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHM ISl Pa3BUTHSI YMEHUU MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B He/IelI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHNsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATHHBIX
O0COOCHHOCTEN 00yJaroIuXCs.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapThHAa JUHWKA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABMXKYINAs CUla WHAYKOWU. 3aKOH JJIEKTPOMAarHUTHOM
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKLIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS CuUia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHL, HHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIHAH.

[IpaBuno Jlenua.



3aBUCUMOCTD JJIEKTPOABUKYILIEH CUJIbI UHAYKIMU OT CKOPOCTH MU3MEHEHMS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanre SBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MareMaTu4eCcKUil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPT U B TIOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocCienOBAaTEIbHOM COCAMHEHHWU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOJa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanre MEepeMEHHOTO ToKa B IENM U3 TOCJIEI0BATEIbHO
COCIMHEHHBIX KOHEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMaZHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclioBUa pacnpoctpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u niuppaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJspu3aius, AUPPaKIus,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Paninonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MPOJIO0JIBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpaykeHust U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, UHTephepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsmoiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3oOpakeHUi B
IJIOCKOM 3€pKaje.



[Tpenomnienue cBeta. 3aKOHBI MTpeIOMIICHHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CiioxHbI cocTaB 6enoro cera. L{ser.

CoOuparonie U paccenBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenebl NpUMEHMMOCTH TF€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus ceta. [JudpakuuonHas pemérka. YciaoBHE HaOIIOAECHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYecKue YCTPONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, NUPPAaKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaGmronenune natepdepeHnm cBera.

Hab6monenune nudpakxium ceera.

HaGmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune rnokasaTens NpeJOMIICHHS CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKpaIlleHHe
JUTHHEL.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznea 7. KBantoBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITyJbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotoapdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUYecKue YCTPOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroi. Bumbl
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.
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Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMma-u3IydCHHS.
BinsiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus cBA3M HYKJIOHOB B siaipe. SnepHbie cuibl. JledexT maccol sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiid cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTopl HaOJIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dynaameHTanbHbIe B3auMoecTBYs. EAMHCTBO (M3HUYECKOM KapTHHBI MUpA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otansl pa3BuTHA acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUAUMOE
JIBU)KCHUE.

ConHeuHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3J TJIABHOW IIOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

11



Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m xBasapsl. UEpHBIE ABIPHI B Sapax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maromee NOBTOPeHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHUPOBAHMM TPEACTABICHUA O (UINYECKON KapTUHE MHpPaA, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 11 kiacce ocylmecTBIsieTCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO, BEKTOPHl M MX IMPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYroJIbHUKOB,
oTmpeiesIeHHE UIOMIAaU TIOCKUX GUryp u o0beéMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.
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Texnonocusa: NWUHUAKM DJIEKTPOINEpeEAady, TEHEPATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA NTPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3nKa» JAOJKHbI
OTpaXkaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOmUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JIEMOKPATHUUECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITaHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTeIbHON OpPTraHU3aIINHY;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UCHTUYHOCTH,
MaTpuOTU3MA;

LIECHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJIEHUE ICMCTBUI B OKPY>KAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITEIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEIIbHOCTH, TOTOBHOCTH B IIpOIleCCe
U3ydeHus:  (QUBWKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornueckue aefcTBu:
CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UpOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
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BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN ACSTENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBHIMH MOHSATHSIMH W METOIaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPHIpETAlU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpPOBaTh 3adady,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPH U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYIO O00IacTh
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJy9eHHS WH(GOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HMHTEPIPETArui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a1a9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
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TUTHEHBI, PECypCOCOEepexeHUsI, TMPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACPKAHUSA B PA3IUYHBIX (opMarax C
yu€TOM Ha3zHAYCHHsI MHPOPMAITUH U 11EJICBOU ayAUTOPHH, BHIOMpAst ONTHMAIBHYIO
dbopMy MpeAcTaBICHUS 1 BU3yaTu3alliu.

KoMMyHnKaTHBHBIC YHHBepPcaJIbHble YueOHbIe JelHCTBHUSA:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3MKK W BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTaHW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYaCTHUKAa KOMaHIBI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBHU3HBI,
OpPUTMHAJIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YieOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PAcUYETHBIX W KaueCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUMH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUIH;
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JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (OPMHUPOBAHHUIO M TPOSIBICHUIO JPYIUIMH B OO0JIACTH
(U3MKH, TOCTOSHHO MOBBIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHUI;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CHUTYyaIliH, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEMICHUS IO WX
CHUKCHHUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrMX TMPH aHalM3e pe3yiIbTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce qoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIuXcCs
COBEPIIICHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CepHl,
ObITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aanTUPOBATHCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAITH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEITH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 IPU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOUECUHBIM NCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO fJipa MpU PEUICHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, IPSIMOJINHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3ALMSA  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBeTOBOE HaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaJ0aKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  OJJEKTPUUYECKYID  IPOBOAMMOCTh  pa3IMYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIHYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHUTHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTYyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IIOJIE€M, NMEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CUja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIUUECKUIL
CMBICJ HCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;
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OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOIO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYHIIECTBIISTH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu
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BBIOMpaTh (PU3UUYECCKYIO MOJCIb, BBIICIATh (DU3UYECKHE BEITUYHHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PAaCCYXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH TOJIyYaeMyr0 HH()OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHIECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] K&KJOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTpPUBACMOM MPOOIICMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne HaunmenoBanmue KoaudecTBO 9acoB JuaekTpoHHbIe (HU(pOBHIE)
n/ pa3aesioB U TeM Bcer Koutpoabsubl | I[IpakTnue o0pa3oBaTe/ibHbIE PECYPChI
1| MPOrpamMmbl 0 e padoThbl CKHe
padoThI
Paznen 1. JIEKTPOIMHAMUKA
1.1. | MaraurtHOe noie. 11 1 2 bu6nmoreka [IOK
DJIEKTPOMarHUTHA https://m.edsoo.ru/7f41c97c
ST MHTYKITHST
Hroro no pazneny 11

Paznen 2. KOJIEBAHUWSA U BOJIHbI

2.1. | MexaHu4eckue u 9 1 bubmnoreka IIOK
9JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2. | MexaHUYeCKHE U 5 1 bubmuorexa [JOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3. | Onruka 10 3 bubmuorexa [JOK

https://m.edso0.ru/7f41c97c

Htoro no pazneny 24

Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1. | OcHoBBI 4 1 bubmuorexa [JOK
CreUATIbHOM https://m.edsoo0.ru/7f41c97c
Teopuu
OTHOCHTEIIbHOCTH

Wtoro no pazneny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1. | DaeMeHTHI 6 bu6nuoreka [IOK
KBaHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2. | CtpoeHnue atoma 4 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c
4.3. | AtomHOE s11po ) bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKH

5.1. | DmemeHTHI 7 1 but6mmoreka [IOK
ACTPOHOMHUH U https://m.edsoo.ru/7f41c97c
acTpopU3UKHI
Wtoro no pazneny | 7

Pasznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1. | O6ob6maromee 4 bubmuoreka [JOK
OBTOpPEHHE https://m.edsoo0.ru/7f41c97c

Wroro no pazueny 4

PeszepBHOe Bpemst 3

OO11ee 9YnciIo 9acoB 68 4 6

21



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

ITIOYPOYHOE IIVTAHUPOBAHUE
11 KUIIACC

Ne
n/
I

Tema ypoka

Koaun4yecTBO 4acos

JlaTta nzyyenus

Bcero

Kontpo
JIbHbIE
padoThI

MpaxkTn
YyecKHue
padoThI

InJ1aH

dakr

IlocTostTHHBIE MAarHUTEI K UX
B3aHUMOJIeHCTBHE. MarHuTHoOe
noje. Bektop MarHuTHON
MHAYKIUU. JIMHUY MarHUTHOM
WHAYKIMU. MarautHoe noje
MIPOBOJIHUKA C TOKOM. OIBIT
Opcrena. Bzaumoaeiicteue
MIPOBOJIHUKOB C TOKOM

05.09

05.09

JlericTBE MarHUTHOT'O MOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmnepa

06.09

06.09

JlaboparopHuas padota Ne 1
"HaOaronenue neicreus
MarduTHOTO II0JISI Ha TOK'

12.09

12.09

JlericTBE MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apsHKCHHYIO
yactuny. Cuna Jlopenua.
Pabota cuisl Jlopeniia

13.09

13.09

Pemenne 3agau

OneKTpOMarHuTHas MHIAYKIHS.
IToTok BEKTOpa MarHUTHOM
uHaykuud. DJC uHAYKIMH.
3aKoH 3JeKTPOMarHUTHON
nnaykuun Papanes

JlabopaTtopHas paborta Ne 2
«UccnenoBanue sBICHUS
BHGKTPOMaFHHTHOﬁ HUHIOYKIUW

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. JJ1C
CaMOMHAYKIIUU. DHEPIHst
MArHUTHOTO TOJISl KaTYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE
moJie

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: TIOCTOSTHHBIE
MarHuThbl, 2JIEKTPOMAarHuThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
VHJYKIIMOHHAs [1eYb

10

O6o0maromuit ypox
«MarautHoe moiJe.
DNEeKTpOMarHuTHast MHIYKIUS»

11

Kontponbnas padota Ne 1 mo
Teme «KMarHuTHoOE MoJI€.

22




QHCKTpOMaFHI/ITHaﬂ WHAYKIOUS»

12

CB0OOOIHBIC MEXaHHUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHHYECKHUX KoyieOaHuil.
[IpeBpaiienue sHepruu

13

JlaGopaTopHas padota Ne 3
«MccnenoBanne 3aBUCUMOCTH
MEpUOJIa MAJIBIX KOJIeOaHUH
rpy3a Ha HUTH OT JTMHBI HUTH U
MAacChl Tpy3a»

14

KonebarenbHblil KOHTYD.
CB00OOIHBIE JIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€AIbHOM
KoJs1e0aTenbHOM KOHTYpE.
AHanorus Mexuay
MEXaHUYECKUMU U
AJIEKTPOMAr HUTHBIMH
kosnebanusamu. Popmyna
ToMcona. 3aKoH coXxpaHEHUS
SHEPI'UU B U/I€ATbHOM
K0J1€0aTeIbHOM KOHTYpE

15

Pemenue 3agau

16

[Ipencrasnenue o 3aTyxaromux
KosiebaHusAX. BbIHyX1eHHbIE
MeXaHUUYeCKHe KoneOaHusl.
Pe3onanc. BeinyneHHble
OJICKTPOMArHMTHBIC KoaeOaHus

17

IlepeMeHHBIN TOK.
CunyconaaIbHBINA MTepEMEHHBIHN
TOK. MOIIHOCTB ITEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JENCTBYIOIIEE 3HAUCHUE CUJIBI
TOKA W HANIPSKEHUS

18

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
oTpedIIeHUE SIIEKTPUUECKOMN
sHepruu. Pemenue 3agay

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DJIEKTPUIECKOTO
3BOHKA, FeHepaTopa
[IEPEMEHHOI0 TOKA, JIMHUU
JJIEKTponepesad

20

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJCTBE AJIEKTPOIHEPTUH.
KynpTrypa ncnonszoBanus
BJIEKTPOIHEPIUU B
MOBCEIHEBHOM KM3HHU

21

MexaHuueckre BOJIHbI, YCIIOBUS
pactpocrpanenus. [lepuon.
CKOpOCTb pacipoCTpaHEHUs U
JUIMHA BOJIHBL. [lonepeunsie u
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MIPOJOJILHBIE BOJIHBI. 3BYK.
CxopocTb 3ByKa. [ pOMKOCTb
3ByKa. Beicora ToHa. TemOp

3ByKa

22

Pemrenue 3amau

23

DNeKTpOMarHuTHbIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [llkana
AJIEKTPOMArHUTHBIX BOJIH

24

HpI/IHI_[I/IHBI paauoCBA3N U
TCICBUACHUA. PazButune CpCACTB
CBA3U. Pa,I[I/IOJ'IOKaI_II/IH

25

Konrtponsnas padora Ne 2 o
teme «KosieOaHus 1 BOJIHBI»

26

[IpssMmonunenHoe
pacnpocTpaHEeHUE CBETa B
oaHoOpoaHOM cpeae. Toueunblid
MCTOYHUK cBeTa. JIyu cBeTa

27

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoeHue
M300pakKeHUH B TUIOCKOM
3epKaje

28

IIpenomnenne ceera. [TonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIi yroi MoaHoro
BHYTPEHHETO OTPAXKEHHUS

29

Jlaboparophas padora Ne 4
«M3mepenune nokazarens
MIPEIOMIICHUS CTEKJIa)»

30

JInnzsl. [locTpoenue
n300pakeHUi B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
YBennueHue JIMH3bI

31

JlabopaTtopHas pabota Ne 5
«HccnenoBanne CBOMCTB
1300paXeHUH B IMH3AX»

32

HMucnepcus ceera. CnoxxHbIN
cocrtaB Oenoro ceera. L{Ber.
JIaGopartopHas pabota Ne 6
«Habmronenne qucrepcuu
CBETa»

33

WnTepdepennus certa.
Hudpaxius ceera.
JndpakimonHas pemeTka

34

[TorepeyHOCTH CBETOBBIX BOJIH.
[Tonsgpuzanus cBera

35

OnTuueckue mpudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MMacHOr0 NPUMEHEHHs

36

['panu1lbl TPUMEHUMOCTH
KJIaCCHYECKON MEXaHHUKH.
[Tocrynatel ciennanbHOM
TEOPUU OTHOCUTEIIBHOCTH

24




37

OTHOCHUTENTHLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAICHUE JITTUHBI.
OHeprus U UMILYJbC
pENATUBUCTKOMN YacTulbl. CBA3b
MAacChl C JHEpruen u
HUMITYJIbCOM. DHEPTHUS ITOKOS

38

Pemenue 3agau

39

Kontposnbnas padota Ne 3 mo
teMaM «OnTtuka. OCHOBBI
CHelHabHOM Teopuun
OTHOCUTEILHOCTHY

40

®otonsl. Dopmyna [Inanka.
DHeprust 1 UMITyJIbC POTOHA

41

OTKpBITHE U HCCIICIOBAHNE
dororddekra. OnwiTer A. T
CrosneroBa

42

3akoHbl poToddeKTa.
YpaBHeHue DUHIITEHHA 1J1s1
dororddekra. «KpacHas
rpanuiay Gorodddexra

43

Jasnenue cBera. Onbitsl [1. H.
JlebeneBa. Xummueckoe
JIIENCTBUE CBETA

44

TexHudeckue ycTpoucTBa u
IIPaKTUYECKOE IPUMEHEHUE:!
(dboTosneMeHT, (OTOIATUHK,
COJIHEYHas Oatapesi, CBETOAHOA

45

Perenue 3agay mo teme
«IIJIEeMEHTHI KBAHTOBOU OITHKW)

46

Monens aroma TomcoHa.
OmnsiThl Pesepdopna mo
paccestHUIO (-YaCTHII.
[TnanerapHas Mo/ieIb aTOMA.
[TocTtynarter bopa

47

Pemenue 3agau

48

N3nydenne u norioneHmue
(hOTOHOB MpH TIEPEX0JIe aToMa C
OJIHOTO YPOBHS YHEPIUU Ha
JIpyrou. Buasl criekTpos

49

BoiHOBEIE cBOIICTBA YaCTHIL.
Bomnsl ne bporns.
KopnyckynsipHO-BOTHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

50

OTKpbITHE PAHOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEIETICHUIO COCTaBa
PAaaOAKTUBHOI'O U3JTYYCHUSA

51

CgoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaAMOaKTUBHOCTH HA )KMBBIE
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OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ['aMMa-u3nyueHue

53

OHeprus cBA3U HYKJIOHOB B
anpe. SnepHsle peakyu.
Snepusriii peakrop. [Ipobiemsr,
IIEPCIIEKTUBBIL, IKOJIOTUYECKUE
ACIEKTHI SIAEPHON SHEPTETUKHU

54

DJeMeHTapHble YaCTHLIbI.
OTtkpbiTHE TO3UTPOHA. METOBI
HaOJIIOACHUS U PETUCTPaLU
3JIEMEHTAPHbBIX YACTHII.
Kpyrasriii cron
«DyHIaMeHTalIbHbIE
B3auMoieicTBus. EnnncTBo
(bU3NIeCKOil KAapTHHBI MUPA»

55

Bux 3Bé31H0r0 Heoda.
Co3Be3aust, spKue 3BE31bl,
IUIAHETHI, X BUAUMOC
nBrokenne. CoHeyHas cucreMa

56

Comnnaue. CoyHeuHast
aKTUBHOCTbh. VICTOUHUK SHEpTrUH
CoiHLa u 3BE3]1

57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKH. 3BE3/IbI
TJIABHOW TIOCIIEIOBATEIEHOCTH.
BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOKACHNUHU U IBOJIIOLIUH
ConHua u 3B€311

58

Mneunsiii [1yte — Hama
lNanaxrtuka. [lonoxxenue u
nerkenne Connna B [amakTuke.
lNanaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Paz0eranne
rayakTuk. Teopust bonbmoro
B3pbIBa. PEIMKTOBOE U3ITyUYEHHUE.
MeraranakTuka

60

Heperennsie npo0iaembl
aCTPOHOMUU

61

KonrtponsHas pabora no Teme
Ne 4 «DmeMeHTBI aCTpOHOMUU U
acTpo(U3UKI»

62

O606maromuit ypok. Poib
(U3HUKYU ¥ aCTPOHOMHUH B
SKOHOMHYCSCKOH,
TEXHOJIOTUYECKOM, COIMaIbHOM
Y dTUYECKOH cdhepax
NEATEIIbHOCTH YeJIOBEKa
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63

O6o0maromuii ypok. Poib u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Poib
¢buznveckoil Teopuu B
(bopMHpOBaHNY NIPEICTABICHUIH
0 (hM3MYECKON KapTUHE MUPA

65

O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHpPa B
00IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUIA O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe
oJIe. DIEKTPOMarHuTHas
WHYKIMS

67

PesepsHblii ypok. OnrTuka.
OcHOBBI cIelIMATIBHON Teopuun
OTHOCHUTEIIbHOCTH

68

PesepsHblit ypok. KBanroas
¢u3uka. JIeMeHTbl ACTPOHOMUU
1 acTpoU3NKU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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