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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma o ®@usmke st 11 knacca cocraBieHa Ha OCHOBE:

*  ®denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanun B Poccuiickoit deneparum ¢
W3MEHEHUSIMU;

*  degepalibHOrO roCcy1apCTBEHHOTO 00Pa30BATENBHOIO CTAHAAPTa OCHOBHOT'O O0IIIET0 00pa30BaHMs,
YTBEpKJIEHHOTO IIpHUKa3oM MuHuCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepannu ot 31.05.2021
No 287 (3apeructpuponan 05.07.2021 Ne 64101)

e IIpukaza MunucrepcrBa mnpocsemenusi Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 “O
BHECCHHUHU U3MEHEHUI B (eiepabHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOT'O OOIIIEro
obpazoBanus’ (3apeructpupoan 17.08.2022 Ne 69675)

e ®OII cpennero obmero odOpazoanusi (IIpumka3 MwunucrepcTBa mpocBemenus Poccuiickoi
Oenepannu ot 18.05.2023 Neo 371 “O6 yrBepxkacHUU (emepanbHON 00pa30BaTEIBHOW MPOTPAMMBbI
OCHOBHOTO 0011ero obpazoBanus’) (3apeructpuponas 12.07.2023)

* Jlpukaza MunucrepcrBa mnpocsemieHuss P® ot 02.08.2022 Ne 653 «OO0 yTBepkIeHUH
(benepanbHOIo MepeyuHs JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K UCIOIb30BAHUIO MTPH
peanu3alui MUMEIONUX TOCYJIapCTBEHHYIO aKKpeauTaluio obpazoBaTenbHbIX mporpamm HOO, OOO,
COO» (3apeructpuponan 29.08.2022 Ne 69822)

» denepasbHOTO MepeyHs Y4eOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BAHHIO PH PEATU3ALNUN UMEIOIIUX
roCy/IapCTBEHHYIO aKKpEIUTAINIO 00pa30BaTENIbHBIX IPOrpaMM HayaIbHOTO O0IIET0, OCHOBHOTO OOIIETo,
cpeaHero o0uiero o0pa3oBaHMs OpPraHU3AlMSIMH, OCYUIECTBISIOMMMU 00pa30BaTEIbHYIO NESTEIbHOCTD,
yTBepKJIeHHOTO pukazoM Munnpocsenieaus Poccun ot 21 ceHTsiOpst 2022 1. Ne 858;

* IlocranoBneHus [nmaBHOrO rocyaapCTBEHHOro caHuTapHOro Bpada Poccuiickoit ®Pexepauuu o
28.09.2020 Ne 28 "OO6 yrBepxaeHuu canutapHbix mnpaBun CII 2.4, 3648-20 "CanurtaphHo-
AIUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alysM BOCHUTAHHS M O0y4YeHUS, OTIbIXa U 03/I0POBJICHHUS
JIETEH U MOJIOJCKH";

* TlocranoBnenusi [maBHOrO rocyaapcTBEHHOro caHuTapHoro Bpada P® ot 28.01.2021 N2 "O6
YTBEP)KJICHUU caHuTapHbIX npaBuwil u HopMm CanlluH 1.2.3685-21 "I'urunenmuyeckue HOPMATHBBI U
TpeboBaHUsI K OOeCTeueHnI0 0e30MacHOCTH M (Win) OE3BPEIHOCTH I YesoBeKa (PaKTOpOB Cpelbl
obutanus";

* VYcraa [ocymapcTBeHHOro OOKETHOrO —O0IIE00Pa30BAaTENBHOTO  YUPEXKIEHHUS — CpeaHei
obmeobpaszoBarenbHON 1IKOIBI Ne 315 Tlymkuackoro paiiona Cankr — [letepOypra;

* Kanenmapuoro yuenoro rpaduka ['bOY mxonsr Ne 315 ITymkuackoro paitona Cankt-IlerepOypra

Ha 2024-2025 y4yeOHsblii rog;



*  VYuyeOHOro rana ocHoBHOTO obmiero oopazoanusi [ bOY mkonsr Ne 315 IlymkuaCcKoro paiiona
Cankr — IlerepOypra Ha 2024-2025 y4eOHblIil rof;

* Tlonoxenus o pabounx nporpammax ['bOY mikonsr Ne315, yTBep)KIeHHOTO PUKA30M AUPEKTOpa
Ne32 ot 30.08.2023r.

[Iporpamma mo ¢usuke 6azoBoro ypoBHs B 11 kiacce Ha ypoBHE cpeaHero oOmiero oopa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUH K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON
nporpammsl, npeacrasieHHbix B PI'OC COO, a takxe ¢ yuérom (enepanbHoil paboueil mporpammbl
BOCIIUTaHMS M KOHLENIMU TMpernojaBaHus ydeOHoro mnpeamera «®Pusukay B 00pa3oBaTENbHbBIX
opranuzanusax Poccuiickoit deneparnu, pean3yroX OCHOBHBIC 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOyuvaronuxcs 10—11 kmaccoB npu oOyueHnH UX Gu3MKe Ha 0A30BOM YPOBHE HAa OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO TToaxoa. [Iporpamma no dusuke coorBercTByeT TpeboBanusm GI'OC COO
K TUIAaHUPYEMBIM JIMYHOCTHBIM, NMPEAMETHBIM W METalmpeIMETHbIM pe3yibTaTaM OOYy4YeHHs, a TaKxke
YYUTBHIBAET HEOOXOAMMOCTb pPEANTM3alUU MEXIPEAMETHBIX CBsA3eH (U3UMKU C €CTECTBEHHO-HAYUHBIMU
y4eOHBIMH IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LENH U3ydeHUs (PU3MKM Ha YPOBHE CPEIHErO
obmiero  oOpa3oBaHMsl, IUIAHUPYEMbIE pe3yJlbTaTbl OCBOEHHUS Kypca (U3MKHU: JIMYHOCTHBIE,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 6a30BOM YpOBHE).

dusnka Kak Hayka o HanboJsee 00IIKX 3aKOHAX MPUPOJIBL, BEICTYIAs B KAUECTBE Y4eOHOT0 IpeiMeTa
B ILIKOJIC, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHMU 00 OkpykaromieM mupe. LIIkonbHBIH Kypc
(hU3UKH — CUCTEMOOOPa3yIONIUH 1711 €CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB, TIOCKOJIbKY (hU3UYECKHE
3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBJICHUH, M3y4YaeMbIX XUMHUEH, Ononoruel, pusnyeckoi reorpadueii
U acTpoHOMUEH. Vcronp30BaHue M aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAaHUH ONpesessieT XapakTep U
pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHI B chepe IHEPreTUKU, TPAHCTIOPTa, OCBOGHUS KOCMOCA, TIOJTYYECHHUS
HOBBIX MaTE€pUAJIOB C 3aJaHHBIMU CBOMCTBAMHU U ApYyrux. M3yueHue Qpu3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromuxcs, B (OpMUPOBAHHE YMEHHM
MPUMEHSTH HAyYHBIH METO/ TO3HAHUS IPU BBHIIIOJHEHUN MU YUEOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3MKH 1715 YPOBHS CPETHETO 00IIET0 00pa30BaHMsI TIOJIOKEH PSIIT UICH, KOTOPBIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COAECPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIIACCUYECKOMN, TaK M COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeWl Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce sBisiercs (GOpMHUPOBAHHME MPEACTABICHUNH O CTPYKTYPHBIX

YPOBHSX MaTe€puH, BEIIECTBE U MOJIeE.



Hoesa eymanumapuzayuu. EE peammsanys mnpennonaraeT HUCIOJB30BAHUE T'yMaHHUTAPHOTO
noTeHIana (pu3nueckoi HayKu, OCMBICIICHUE CBSI3M pa3BUTHS (PU3HMKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M SKOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuxnaonoii nanpasnrennocmu. Kype GU3UKN mpennoiaraeT 3HaKOMCTBO C ITUPOKUM KPYTOM
TEXHUYECKUX M TEXHOJIOTHUECKHUX MPHUIIOKEHUH N3yUSHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPEICTBOM BBEICHHS IEMEHTOB COZIEpIKaHUs, MOCBIIEHHBIX
HKOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3AaHbI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTUH, a
TaKke 00CyKACHUS MPOOIEeM PallMOHATIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30MMacHOCTH.

CTep)KHEBBIMH 3JIEMEHTAMH Kypca (HU3HKH Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHMS SBISIOTCS
¢duznueckue Teopun (popMupoBaHue MPEACTABICHUHN O CTPYKTYpE MOCTPOSHHSI PU3UIECKOM TEOpUH, POIIU
(yHIAMEHTAIBHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHHUIX O NPUPOAE, I'PaHHUIIAX
NPUMEHUMOCTH TEOPHHl, AJIs1 ONMCAHNS €CTECTBEHHO-HAYYHBIX SIBICHUI W POLIECCOB).

CuCTEeMHO-ICSITeNbHOCTHBIM TOAX0M B Kypce (U3MKH peaqu3yeTrcs IpekaAe BCEro 3a CUeT
OpraHU3aIMH SKCIIEPUMEHTAIBHON eI TeIbHOCTH oOyyatonuxcs. JJist 6a30Boro ypoBHsS Kypca GU3NKU —
3TO UCIOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00PaTOPHBIX padoT,
KOTOpBIE B MporpaMmme 1o ¢Gusnke oObeAUHEHBI B OOMIMN CIUCOK YUYEHHUYECKHX MPAKTUYECKHX PadoT.
Beinenenne B yka3aHHOM TepedHE JIAOOPATOPHBIX palOT, MPOBOJAMMBIX Ui KOHTPOJS W OICHKH,
OCYIIECTBIISICTCS YUYaCTHUKAMU 00pa30BaTENIbHOIO MPoIecca UCX0A U3 0COOCHHOCTEH TIaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. [Ipu 3TOM oOOecmeunBaeTcss OBNAJEHUE OOYYAIOUIUMHCS YMEHUSIMHU
IPOBOANTH KOCBEHHBIC U3MEPEHHUs, UCCICJOBAHHS 3aBHCUMOCTEH (DPU3NYECKUX BEIWYMH M ITOCTAaHOBKY
OIIBITOB TIO TIPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbioe BHUMaHuE yZAENseTcs PEUICHUIO PacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom mms
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 33JJaHHOM (PM3NUECKOI MOJIEIIBIO, TO3BOJISIONIHE
INPUMEHATh W3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, TaK M HHTETPUPYS
3HAHMA U3 PA3HBIX pa3aeioB. [y KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aaHUs Ha O0BSICHEHNE
npoTeKaHus PU3NUECKUX SBICHUH U MPOLIECCOB B OKPY KaIOLIEH KHU3HHU, TpeOyrole BhIoopa Gu3ndecKkoit
MOJIEJIN JJISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k marepuasbHO-TEXHUUYECKOMY OOECIEYCHHIO
y4eOHOr0 mporiecca 6a30BbIi YPOBEHB Kypca (U3UKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus TOKEH
M3y4YaThCsl B YCJIOBHUSX NMPEIMETHOro KaOuHeTa (PU3MKH WM B YCIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa
NPEIMETOB E€CTECTBEHHO-HAy4YHOro LHKIAa. B kabuHere QHU3MKM JODKHO OBITH HEOOXOIUMOe
nabopaTropHoe 000OpyIOBaHHME Ui BBIOJHEHHUS YKA3aHHBIX B IpOrpaMMe HO (M3MKE YYEHHUECKHX

MPaKTHYECKUX PadOT U JEMOHCTPAIIMOHHOE 000PY0BaHHE.



JleMOHCTpallMOHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBHU C NMPHHIIMIIOM MUHHMAIbHON
JOCTaTOYHOCTH W 00ECHEeuMBACT MOCTAHOBKY IEPEUMCIICHHBIX B IpOrpaMme MO (DU3HMKe KIFOUEBBIX
JEMOHCTpAllMiA A7l UCCIEJOBAaHUS M3Y4YaeMbIX SIBICHHH M  TPOLECCOB, OMIUPHYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHX TIPUMECHEHUH.

JlabopaTroproe 000OpymoOBaHHME Il YYEHHUYECKHX MPAKTHYECKUX padOT (OpMHUpPYETCS B BHJIEC
TEMaTUYEeCKHX KOMILJIEKTOB M 00eCIeunBaeTCsl B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX OOyYaroIIMXCs.
TemaTnueckue KOMILIEKTHI J1a00paTOPHOTro 000PYAOBAHMS TOJIKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
WCTIOJIh30BAaHUH aHAJIOTOBBIX M MU(POBBIX PUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BHJI€ TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LENSAMH U3Y4YeHUs (PUZUKU B 00ILIEM 00pa30BaHUU SBISIFOTCA:

J dopmMHupoBaHHE HHTEpeca M CTPEeMJICHHS OOy4aroIMXcs K HAayYHOMY H3YYCHHMIO NPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TIO3HaHUS U (OpMUpPOBAHHE HMCCIEIOBATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLINM SIBJICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysbTaTa H3YyUCHUs OCHOB CTPOCHHS MAaTePHH U

(yHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

o dbopMupoBaHre YMEHUN OOBSICHATH SBJICHUS C UCMIOJIb30BaHUEM (DU3NUECKUX 3HAHUI U HAYUHBIX
JI0Ka3aTelIbCTB;
o dbopMupoBaHUEe TMpeACTaBIEHUN O PoiaM (U3UKH IS Pa3BUTHS APYTUX E€CTECTBEHHBIX HayK,

TEXHUKH U TEXHOJIOTHH.
JlocTimkeHne 3THX 1eneil obecrednBaeTcs PEIICHUEM CIIEAYIONMX 33/1a4 B HpPOLecce M3y4YeHUs

Kypca (pU3UKU Ha yPOBHE CPEAHEr0 O0IIEro 00pa3oBaHUs:

® [IPHUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUIX, BKIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPM3HKY U 3JIEMEHTHI aCTpO(U3UKH;

¢ hopMupOBaHNE YMEHHUH MPUMEHSATh TEOPETHUECKUE 3HAHMS Ui OOBACHEHHS (PU3MUYECKUX SIBJICHUU B
INPUPOJIE U AJIS IPUHATHS TPAKTUYECKUX PEIIEHUH B TOBCETHEBHOM JKU3HU;

® OCBOCHHME CIIOCOOOB pEIICHUS PA3MUYHBIX 337ad C SBHO 3aJaHHON (U3MYECKON MOAEeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHNEe (PU3NIECKON MOJIENH, a/IeKBaTHON YCIOBUSAM 33/1a4H;

® IOHUMaHUe (U3UYECKUX OCHOB W TPHHIUIIOB JEHCTBHUS TEXHHYECKHX YCTPOMCTB M TEXHOJOTHYECKHX
MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPey;

® OBJIAJICHHE METOJaMH CaMOCTOSITEIIFHOTO IUIAHMPOBAHMS W TPOBEACHUS (PU3MYECKUX SKCHEPHUMEHTOB,
aHaJIM3a ¥ HHTepIpeTaluy HHPOPMAaLIUH, ONpeAeTIeHNUs JOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTarTa;

® CO3JJaHUE YCIIOBUM U pa3BUTHSI YMEHHUM MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOU IEITEIHHOCTH.
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Ha u3yuenue ¢pusuku (6a30Bbiii ypoBeHb) B 11 kimacce oTBoauTcst 68 4acoB (2 4aca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

Paznen 1. DiekTpoanHaMuKa

Tema 1. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHl. B3auMOIEWCTBHME IOCTOSHHBIX MAarHUTOB. MarHuTHoe TmOJIE.
Bekrop marauTHON nHAyKIuU. [[pUHIUIT Cynepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
nHAyKUnd. KapTrHa TMHUN MarHUTHOW MHIYKIIMH T10JIS HOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKUIMA MarHUTHOTO TOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIyiab W HampapieHue. JI[BUXKEHHE 3apsHyKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEeKTOpa MarHUTHOM HMHIYKIIHH.
DIEKTPOABMIKYIIAS CUJIa UHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapajes.

BuxpeBoe ayekTpuuecKkoe Moje. IIEKTPOABMXKYIIAs CUjla WUHAYKUWHA B IPOBOJHHKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIE€HME CAMOMHAYKIIMHU. DNEKTPOABHKYIIAs CUIIA CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudeckue YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL], MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MArHUTHBIM MOJIEM.

JInHMY MHIYKIMYA MarHUTHOTO TOJIA.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILIECH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO

IIOTOKa.



SIBieHure caMOMHIYKLUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue qeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Pasznea 2. Kore0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHUYECKHe Konebanms. [ apMoHUYECKHe
kosnebanus. Ilepuon, dactora, ammiauryaa u ¢asza konebanuid. IIpy>XKMHHBIH MasSTHHK.
MareMaTryeckuii MasTHUK. Y paBHEHHE TrapMOHUYECKUX Kojiebanuii. [IpeBparnienue suepruu npu
rapMOHUYECKHX KOJIeOaHUsX.

KoneGarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KoeOaTeIbHOM  KOHType. AHAJIOTUS MEXKIY MEXaHWYeCKUMU U JIIEKTPOMArHUTHBIMHU
koneOanusmMu. @opmyna TomMcoHa. 3aKOH COXpAaHEHHsI SHEPTHH B HICATHHOM KOJeOATEIbHOM
KOHTYDE.

[IpencraBnenue o 3aryxaromux KoieOaHusx. BelHykIeHHbIE MEXaHUYEeCKHE KOJIeOaHMs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMsL.

Ilepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIATYTHOE U JEHCTBYIOIIEE 3HAUEHHUE CHUJIIbI TOKA U HAMIPSKECHHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPrHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynpTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHUE: DIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUs] OT BPEMEHM) IS

AIIEKTPOMArHUTHBIX KOJICOaHUH.



Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYHIKM MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJia MaJIbIX KosieOaHUI Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMeHHOro TOKa B ILENM M3 IOCIEN0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbsle 60JIHbL

MexaHnueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U JiuHa BonHbl. [lomepeuHble M TMpoOJOJbHbIE BOJMHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIyY€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B anexkTpoMarautHoil BosaHe. CBOMCTBA AIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHEe, TNpeJoMJieHHe, moysdpusauus, audpakuusa, uHTepdeperuus. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1EKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagNOCBS3U U TeneBUACHUA. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoiCTBa M INMPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJbHble MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKA B TEXHUKE U MEIULMHE, pajap, paauONpUEMHHK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHHE ONEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6umomeecs Teno Kak UCTOYHHUK 3BYKa.

Habmioienue orpaskeHus U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MeXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPak€HUE, MPEJIOMIICHUE,

noJsipuzanus, Tudpakuus, “HTepdepeHus.



Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyu cBera. To4eUyHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MHOIHOTO BHYTPEHHEIO
OTPaKEHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oemnoro ceta. [IBerT.

CoOuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opMysia TOHKOM JIMH3BI. Y BEIMUEHUE, TaBAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJI0ICHNSI MAKCHMYMOB 1 MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEGHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWcTBa M MpaKTUYECKOe MPUMEHEHHE: O4YKH, Jiyna, Qoroammapart,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKkinOHHAs peIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsmonuHEHOE pacHpOCTpaHEHUE, OTPAKCHWE M MpelomieHue cBeta. OnTUyYecKue
PUOOPHI.

ITonHoe BHyTpeHHee oTpakeHne. Mozeinb CBeTOBOA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeIECKOomna.

Hab6nronenue natepdepeHIinm creTa.

Habmonenue nugpakiuu cera.

Habmronenue aucrnepcuu cBera.

[Tomyyenue cnekTpa ¢ HTOMOLIBIO PU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKHY.

Habmionenue nosisipu3aiy cBeTa.
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Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
H3mepenue nokasaress NpeIoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBeTa.

Pa3nen 3. OcHOBBI crieHAJIbHOW TEOPUH OTHOCUTEJIHLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXxaHuKH. [locTynaTel cneuualibHON Teopuu
OTHOCHUTEJIbHOCTH: WMHBAapUAHTHOCTb MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEJILHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEH U UMITYJILCOM PENSATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 4. KBanToBasi pusunka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®otonbl. ®opmyna [Inanka cBsS3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEPrUsl U UMITYJIbC
dboToHa.

OtkpeiTue u wuccienaoBanne (ororddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rparuiay Gorordpdexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuuyeckue yCTpOHCTBA M MpPaKTUUYECKOE MpUMEHEHUue: (OoTOodJIeMEeHT, (POTONATUUK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

CBeTOoauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mozenb atroMa. [loctymatel bopa. U3nyuenue u mornomenrne GOTOHOB MpHU MEPEXoJie aToma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIHH aTOMa BOJIOPO/A.

Bonnosble cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsspHO-BOJIHOBOW Tyalu3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYCHHE.
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TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEeKTpaJbHBIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Llemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmioneHue nuHeHuaThIX CIEKTPOB U3ITyUeHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Hab6nronenue muHEHYaTOro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOLINE CII0KHOCTh CTPOEHUS AApa. OTKpBITHE paAMOAKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpenenaeHuo cocTaBa palioakTUBHOTO u3ayudeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ny4yeHus. BivsHue paqnoakTUBHOCTU Ha JKHUBbBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHA. HykionHas monens siapa IeitsenOepra—MBanenko. 3apsn

sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacraja.

DHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSa€ED.

Snepusiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOiieMbl W TMEPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTo1bl HAONIOICHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHII.

dyHTaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO pu3nueckoi KapTUHBI MUpAa.

TexHuueckue ycTporcTBa M MPAKTUUYECKOE MPUMEHEHME: TO3UMETp, Kamepa BuibcoHa,

SJIEPHBINA PeakTop, aToMHass bomMoOa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLIMUX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nen 5. DjieMeHTbI ACTPOHOMUM U ACTPOPUIUMKH

Oransl pa3BuTUsA acTpoHoMuH. [IpHukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUTUMOE IBUKCHHE.
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Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEpUCTUKU. J[narpamMmma «CreKTpaJIbHbIN KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» [JJs  3BE3]  TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEMEHHBIE MPEACTABIECHUS O
IPOUCXOXKAEHNUH U 3Botoluu ColHIa U 3BE31. DTambl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B sIAPax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenuss HeBOOpYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICNICHUS MTOJIOKEHHUST HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus 1 sipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, utaner, Maeunoro [TyTu.

Oo6o0maroniee noBTOpeHNE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
3THUYECKOH chepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, poJib (Hu3ndecKkod Teopud B (HOPMHUPOBAHHMH TPEIACTABICHUN O
¢u3nueckoil kKapTUHE MHUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kiacce OCymIecTBISETCS € Y4ETOM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnovle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,

NPU3HAKY 000U TPEYTOJIbHUKOB, OTPEAeICHNE TUIOMIAAN TUIOCKUX GUTYp U 00bEMa Tell.
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Buonozus: >nekTpuueckue sIBJICHUSI B )KUBOU MPUPOJE, KoJieOaTeNbHbIe ABMKEHUS B )KUBOI
IIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJuallii HA )KUBbIC OPIraHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJICKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PYI, (POoTOChEMKA 3eMHOM
MOBEPXHOCTH, MIPEACKAZAHNE 3EMIICTPSICCHUH.

Texnonozus: TUHUW 3JEKTPONEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEND,
WHIYKIIMOHHAS TIe4b, pajap, pPaauonpueéMHUK, TeJIeBU30p, aHTeHHa, TeinedoH, CBY-meus,

MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®PU3UKE

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamMera « Pu3nka» JOHKHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTHh 00YYarOIINUXCsl pPyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3ULIMEN JINYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHCHTAlMil, IO3UTHBHBIX BHYTPEHHUX YOEXKIEHUI, COOTBETCTBYIOIINUX
TPAIUILIMOHHBIM IEHHOCTSIM POCCHHCKOTO OOINECTBa, PpACIIMPEHHUE >XU3HEHHOTO OIbITa M OIbITa
NEeSITeIbHOCTH B TMPOIIECCEe pean3allii OCHOBHBIX HAlpaBiICHUI BOCIUTATEIbHON AESITEIbHOCTH, B TOM
quCclie B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHMS:

Cc(OPMHUPOBAHHOCTh TPAKTAHCKON MO3MLIUU OOYYArOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00111eCTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEUYETIOBEUeCKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEpEcaxX I'pakJaHCKOro 00IIecTBa, y4acTBOBATh
B CAMOYIIPaBIICHUU B 00pa30BaTeNbHON OpraHu3allnu;

yMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU MHCTUTYTAMHU B COOTBETCTBHM C MX (DYHKIMSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPaKIaHCKON UACHTUYHOCTH, TATPHUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUHUCKHMX YYEHBIX B
00acTH (PU3MKHN U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JICSITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpEC K pazMu4HbIM chepam mpodeccHoHaNbHOM IesSTeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3UKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaymiel mpodecCuu U peaan30BhIBATH

COOCTBEHHBIE )KU3HECHHBIE TUIAHBL;
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TOTOBHOCTB M CHOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00J1aCTH (UBHKHU HA IPOTSHIKEHUN
BCeM KU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OpMHUPOBAHHOCTH IKOJIOTMUECKOM KYJIbTYPhl, OCO3HAHHE TTI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX
po0em;

IUIAHUPOBAHUE M OCYILECTBJIEHUE JACHUCTBUN B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUSA LIEJEH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

paciipeHue OMbITa 1eATeIbHOCTH SKOJIOIMYECKOI HalpaBIeHHOCTH Ha OCHOBE UMEIOIINXCS 3SHAHUN
o Gpu3MKe;

7) HEHHOCTH HAYYHOT'O MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
(bU3UYECKOI HAYKH;

OCO3HAaHHE IIEHHOCTH Hay4HOH JesATeNIbHOCTH, TOTOBHOCTH B IIpollecce€ H3yueHUs (QU3MUKU

OCYHICCTBIIATH MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckue aeMcTBUs:
CaMOCTOATENLHO (hOPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISITh LENU IeATeIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBIISATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3MUYECKHUX SBICHUSX;
pa3pabarbIBaTh IUIaH pEIIEHUS MPOoOJeMbl C Y4Y&TOM aHalM3a UMEIOIIUXCS MaTepHaJbHBIX U
HeMaTepHaIbHbBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATH
pI/ICKI/I HOCJIG,Z[CTBPIIE ACATCIBHOCTH,
KOOPAMHUPOBATH U BHIIOJIHATH pab0Ty B YCIOBHSIX PEATbHOT0, BUPTYAIHHOIO U KOMOMHUPOBAHHOTO
B3aMMOJEHCTBUS;
pPa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarebCckue JeHCTBUA.
BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUAMU U METOJaMH (PU3NYECKON HAYKH;
BJIQJICTh HABBIKAMU y4e€OHO-HMCCIICIOBATEIBCKON M MPOEKTHON NEATEIbHOCTH B 00nacTH (pU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOUCKY METOJIOB pEeIICHUs 3aj1ad (PU3NYECcKOro

COACPIKaHUA, MPUMCHCHUIO PA3JIMYHBIX MCTOJ0OB IMTO3HAHUA,
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BJAETh BHJIAMH JEATCIPHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHHS, €ro HWHTEPIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUX, B TOM YHCJIE IIPU CO3aHUH yUEOHBIX
MIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyalIM3UPOBATh 3a7ady, BBIIBUTATH THIOTE3Y €€
peleH s, HaXOIUTh apryMEHTHI ISl JOKa3aTelbCTBA CBOMX YTBEPXKICHHIA, 3a/aBaTh HapamMeTpbl U
KPUTEPHUH PELLICHHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3aJaud pe3yJbTaTbl, KPUTUUYECKU OICHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYITUPOBATh COOCTBEHHBIC 3a7a4ll B 00pPa30BaTEIbHON ACATEIBHOCTH, B TOM YHCIIC
IIpU U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLCHUBATh PUOOPETEHHBIN OMBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHYECKYIO 00JIaCTh KU3HEACATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTrHHAIBHBIC TOIX0bI M PEILICHHS;

CTaBUTH MPOOJIEMBI U 33J]a4H, JOMyCKAIOIIUE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmueii:

BJIaJICTh HABBIKAMU TIOJyYEHUS WH(POpMAIMU (PU3UIECKOTO COJCPKAHUS M3 MCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISTh MIOUCK, aHAJIN3, CHCTEMATU3aLUI0 U HHTEPIIPETALIUIO HH(OpMaIUU
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIIHH;

WCITIOJB30BaTh CpEICTBA HMH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX 1 OPTaHU3AIIMOHHBIX 33]a4 C COOI0IEHUEM TPeOOBaHUI IPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, IMPaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpPMaMOHHOM 6€30MacHOCTH;

CO3lIaBaTh TEKCTHI (U3UYECKOTO COJCPKAHUS B PA3IMYHBIX (GopMmarax ¢ Y4ETOM Ha3HAUCHHS

uH(pOpMAaIIUY U LIEIEeBOI ayAUTOPUH, BEIOUpPAst ONTUMAIBHYIO (hOpMY MPEICTABICHUS U BU3YaTU3ALHH.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS:
OCYIIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1E€ATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIHM U CMATYATh KOH(DIMKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3bIKOBBIX CPE/CTB;
MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBa KOMaHAHON 1 MHIMBUYalIbHOU PaOOTHI;
BBIOMPATh TEMATHUKY U METOBI COBMECTHBIX ICHCTBHIA ¢ y4ETOM OOIINX HHTEPECOB U BOZMOXKHOCTEH

Ka)XJI0TO YIeHa KOJUJICKTHBA,
17



IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH IEHUCTBUSA 110 €€
JOCTHKEHHIO: COCTABIISATH IJIaH ACHCTBHM, pacpeieNsiTh POJIU ¢ yIETOM MHEHUI yYaCTHUKOB, 00CYXK/1aTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAayeCTBO CBOETO BKJAJa M KaXAOr0 Y4aCTHUKA KOMaH/Abl B OOIIMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

IpejlaraTb HOBBIE IIPOEKTHI, OLCHUBAaTh UIACUM C IO3ULHMM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B DPA3JIMYHBIX CUTYalHUAX, NPOSBIATH

TBOPYECTBO U B006pa}KCHI/Ie, OBITE WHUIAaTUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszauus:
CaMOCTOSITENILHO OCYILECTBIIATH TIO3HABATENILHYIO JESATEILHOCTh B 007aCTH (PM3UKU U aCTPOHOMUH,
BBISIBIISATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIEHO COCTABJIATH IUIAH PEHICHHS PACYETHBIX U KAYECTBCHHBIX 3a/1a4, IUIAH BBIIIOTHCHHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacupsATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (HOPMHUPOBAHHMIO U MPOSBICHUIO SPYAMLUMU B 0O0JIACTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:
JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBUE
PE3YJIbTATOB LIEISAM;
BJaJIeTh HAaBBIKAMHU I1O3HABATEIBHOM pe(iIeKCHH Kak OCO3HAHMS COBEPIIAEMBIX ACUCTBUI U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YyIbTATOB U OCHOBAaHUM;
UCIOJIb30BaTh MPUEMBI peIeKCUN AJIS OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYI'MX IIPU aHAINU3€E PE3yJIbTaTOB ACSITEIbHOCTH;
IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;
IIPUHUMATHh MOTHBBI U apIYMEHTBI JPYTHX IIPH aHAJIU3€E PE3yIbTATOB ACATECIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
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B mpormiecce mocTHKEHHST TUYHOCTHBIX PE3YJIHTaTOB OCBOCHUS MPOTPAMMBI IO (PU3UKE IS YPOBHS
cpemHero ooOmero oOpa3oBaHHWS y OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT,
Mpe/IoJararoIuii ChOopMUPOBAHHOCTH:

CaMOCO3HaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHAIBHOE COCTOSHHUE, BHICTh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINPOBAHHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
IIOBCACHUC, CHOCOGHOCTB aaanTUupoOBaTbLCA K SMOIIMOHAJILHBIM U3MCHCHUAM U NIPOSABIIATH FI/I6KOCTB, 6I>ITB
OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlMH, BKIIOYAIOMICH CTPEMIICHUE K JOCTHIKCHHUIO IIEIM U YCIIEXY, ONTHMU3M,
HWHUIUATUBHOCTL, YMCHUC I[eﬁCTBOBaTB UCcxXoas U3 CBOUx BOSMOX(HOCTeﬁ;

OMIIATHUH, BKJIIO‘IaIOLL[efI CHOCOGHOCTB MMOHUMAaTb 5MOIUMOHAJIBHOC COCTOAHUC APYTHUX, YUUTHIBATH
€ro MPH OCYIISCTBICHUH OOIIEHHS, CTOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHHUIO;

COITMATEHBIX HAaBBIKOB, BKITIOYAOINX CITIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C APYTUMH JIIOJIbMH,

3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOH(IUKTEHI.

NPEIMETHBIE PE3YJBTATHBI

K xoniy oOyuenus B 11 kiacce npeaMeTHble pe3ysbTaThl HA 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHHUMN:

JIeMOHCTPHPOBATh HA MpUMEpax pojb U MECTO (PU3UKH B (POPMHUPOBAHUN COBPEMEHHON HAyYHOMH
KapTHUHBI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOH NEATECIBHOCTH JIIOACH,
LEJIOCTHOCTDh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI PUMEHEHHUS] U3YUYCHHBIX (PU3MUECKUX MOJENEN: TOYEUHBIN 3JIeKTpUYECKUn
3apsij, JIyd CBETa, TOUCUHBIM HCTOYHUK CBETA, SIEPHAsA MOJIENIb aTOMa, HYKJIOHHAs! MOJIeTIb aTOMHOTO si7pa
IpU peuieHnu GU3NIECKUX 3a1a4;

pacrio3HaBaTh (u3MUYecKue SABICHUS (MPOIECChI) W OOBACHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOM (DM3HMKHU: DJJIEKTpUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE NEHCTBUS TOKa, B3aUMOJEHCTBUE MAarHWTOB, 3JEKTPOMArHUTHAs MHIYKIUS,
JeiCTBME MarHUTHOTO IOJISl HA TPOBOIHUK C TOKOM M JABHMIKYIIUICS 3aps[l, SIEKTPOMAarHUTHbIE KoJeOaHus
U BOJIHBIL, MPSIMOJMHEHHOE pAaclpoCTpaHEHHE CBETa, OTPAXXCHHE, MPEJOMIICHUE, HHTep(epeHIIHs,
mudpaknus W TOJsSIpU3aIusl CBETa, JUCTIEpCUs cBeTa, ¢oTodnekrpudeckuil dddekt (pororddexr),
CBETOBOE JIaBJICHHWE, BO3HHKHOBEHHME JIMHEWYaTOro CHEKTpa aroMa BOJOPOJa, €CTECTBEHHas H
HCKYCCTBEHHAsI paliOAKTUBHOCTD;

ONMCHIBaTh HM3yYCHHBIC CBOMCTBAa BeIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIC, OITHUYECKHE,

ANEKTPUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPel) U 3JEKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI), UCTIONb3YSI
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(bu3nyecKkre BEIUYUHBL: AJIEKTPUUECKUI 3aps/, Cujla TOKA, HIEKTPUUYECKOE HANPSDKEHUE, SIEKTPUYECKOe
COINPOTUBIICHUE, PA3HOCTh MOTCHIIMATIOB, MIEKTPOABIDKYINAs CUIA, padoTa TOKAa, MHIYKIUS MAarHUTHOTO
noJist, cuiia Ammepa, cuia JIopeHila, HHIyKTUBHOCTh KAaTYIIKU, SHEPTHUS JIEKTPUIECKOTO0 U MArHUTHOTO
noJied, MepuoA M yacToTa KojeOaHuN B KojebaTeldbHOM KOHTYype, 3apsii MU cujla TOKa B IIpoIecce
FapMOHHYECKUX 3JIEKTPOMArHUTHBIX Kosie0aHui, (POKyCHOE pacCTOSHUE M ONTHYECKas CHUJIa JIMH3bI, IPU
OMHMCAaHWUW TPABUIIBHO TPAKTOBATh (U3MUYECKUN CMBICT HMCIOJIB3YEMBIX BEIWYUH, MX OOO3HAYCHHS H
€IMHHUIIBI, YKa3bIBATh (POPMYIIBI, CBS3BIBAIOIIUE TAHHYIO PU3NIECKYIO BETUYHHY C IPYTHMH BETUIHNHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBbIE SBJICHHSI U MPOLECCHI, HUCIOJB3YSd (PU3NYECKUE BEIUYMHBI:
CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, YHEPTUS U UMITYJIbC (DOTOHA, IEPUO
MoJTypacmaja, SHePTUsl CBS3H aTOMHBIX sIJIEp, MPU ONMUCAHUH NPABHILHO TPAKTOBATH (PH3UUECKHI CMBICIT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUsS W EAWHHWIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO
(bu3MYECKyI0 BEIUUUHY C APYTUMHU BEIMYUHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHUHBI;

aHaAJIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCTONb3Ys (PU3NYECKUE 3aKOHBI U TPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEOBATEIBHOTO U MapauIeIbHOTO COSIMHEHHsI TPOBOIHUKOB, 3aKOH JIKoys—
JleHra, 3aK0H 3JEKTPOMArHUTHON MHIYKIUH, 3aKOH MPSMOJIIMHEHHOTO PaCIpOCTPAHEHUS! CBETA, 3aKOHBI
OTpaXEHHUs CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHWE OWHITeHHa it (ororddexra, 3akoH
COXPAaHEHHUS SHEPTuH, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH COXPaHEHMsI 3JEKTPUUECKOro 3apsja, 3aKOH
COXpPaHEHHUs MACCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH paJloaKTHBHOTO pacraja, PH 3TOM pa3Iuvarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHUE M YCIOBUA (TPaHUIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OTIpEe/ICTIATh HaIlpaBJICHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS MPOBOJAHHMKA C TOKOM, CHIIBI
Awmrniepa u cuisl JlopeHna;

CTPOUTH M OMHCHIBATh N300paskeHHe, CO3/1aBaeMOe TNIOCKUM 3€pPKaJioM, TOHKOH JIMH301;

BBIMIOJIHATh  OKCIEPUMEHTHl IO HCCIEAOBAHMIO (PU3MYECKMX SBICHHMM U TMPOIECCOB C
HCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUU: Mpu 3ToM (hopMmyiupoBaTh npoliemy/3anady H
TUIIOTE3Y Y4eOHOT0 SKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000py10BaHUs, IPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISTh MpsIMblE U KOCBEHHbIE M3MEpEeHHs] (U3MYECKUX BEIMYMH, IPU 3TOM BBIOMpAThH
ONTHUMAJBHBIA CIOCOO M3MEpPEeHHs] M HCIOJIb30BaTh W3BECTHBIE METOJbI OLEHKU MOTPEIIHOCTEH
U3MEPECHU;

UCCIIEI0BATh 3aBUCMOCTH (PU3UUECKUX BEIMYHMH C UCTIOIB30BAaHUEM MIPSIMBIX U3MEPEHUIA: TIPH 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YJIbTAThl MOJyYEHHON 3aBUCUMOCTH (PU3NUECKUX BETUNYHH

B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOJBI IO pE3yIbTaTaM HUCCIICI0BAHMS;
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coOmroiaTh MpaBujia 0€30MacHOTO TpyAa MPU MPOBEACHHHM HCCICIOBAHWNA B paMKax ydeOHOTO
HKCHEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOH M NPOEKTHON  JESATEIbHOCTH C  HCIOJIb30BAHHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBaHUS;

pemaTh pacu€THBIC 33]1a9H C SIBHO 33JJaHHOM (PU3UIECKON MOIECIIBIO, UCTIONB3Ys (PH3HUECKUE 3aKOHBI
Y TIPUHIIMIIBL, Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4H BEIOUPATh (PU3HUECKYIO MOJIEITh, BBIIEIATh (PHU3NIECKUE
BEJIMYMHBI U (POPMYIIBI, HEOOXOAMMBIE JUIsl €€ PelIeHHs, TPOBOIUTH PAacuEThl U OLIEHUBATh PEAbHOCTh
MOJIyYEHHOTO 3HaUCHHsI (PU3NYECKON BEIIMUMHBI,

pemaTrh Ka4eCTBCHHBIC 3aJa4yd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO  IICTIOYKY
paccyXIeHHI ¢ OOPON Ha N3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBIICHIS,

MCIOJIb30BaTh MPU PEIICHWH Y4YeOHBIX 3a/la4 COBPEMEHHbIC WH(OPMAIIMOHHBIC TEXHOJIOTHU IS
MOUCKA, CTPYKTYpUPOBAHHs, HUHTEPIpETallMd M MPEACTaBICHUS Yy4eOHOM W HAay4HO-TIOMYJISIPHON
nHpOpMAIMY, TOJYYCHHOH W3 pPa3IMYHBIX HMCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH MOIyYaeMYIO
nH(popMaIuio;

OOBSICHATH MPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh YCIOBHS
ux 0e30MacHOr0 UCIIOJIb30BaHMs B TOBCETHEBHOM KU3HU;

MPUBOANTH MIPUMEPHI BKJIaJla POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTOJIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XH3HH Il OOecredeHus
0€30MacHOCTH U OOPAIIEHNH C TPUOOPAMH U TEXHUYECKHUMHU yCTPOHCTBAMU, JUJIsl COXPAHEHUS 3/10POBbsI
Y COOJTIOZICHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAOIIEH cpee;

paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX CONUANBHBIX POJICH, IIIAHUPOBATh PAOOTY TPYIIIIHI,
palMoHaNBFHO pacIlpeneNiaTh 00A3aHHOCTU U TUIAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYAIUSX,

aJIeKBaTHO OIICHMWBATh BKJIAJ] KKJOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBaeMO POOIeMBbI.
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TEMATHYECKOE INTAHUPOBAHUE

HaunmeHnoBanue pa3aejioB U TEM

KoanuecTBo 4acoB

Ne i/ I — Beero Konrtpoabusie  IIpakTHueckue
padoThI padoTsI
Pazgen 1. QJJIEKTPOAUHAMUKA
11 MarnuTHO€ T0JIe. DIeKTpOMarHuTHast 1 1 3
WHTYKIHS
Hroro mo paznmeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHH4YeCcKHe U 2JIeKTPOMarHiuTHBIC 9 1
KoJeOaHus
2.2 MexaHHYECKUE U AIEKTPOMArHUTHBIE BOJTHBI 5 1
2.3 OnTuka 10 3
Hroro mo pasneny 24
Pa3znen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH
31 OCHOBBI CTIEIUATLHON TEOPHH 4 1
OTHOCHUTEILHOCTH
Hroro mo paznmeny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DneMeHThl KBaHTOBOI ONTHKH
4.2 CrtpoeHnue aroma
4.3 AToMHOE S11pO
Hroro o pasnmeny 15
Paznen 5. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU
51 DJIEMEHTBI aCTPOHOMHUHU U aCTPO(YU3MKH 7 1
Hroro mo paznmeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o061marolee MOBTOPSHHE 4
Hroro no pazgeny
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

Ne i/

Tema ypoka

KoanuecTBO Yyacon

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

ITocTostHHBIE MATHUTBI M UX
B3auMozeiicTeue. MarautHoe noine. Bektop
MAarHuTHOW MHAYKUUU. JINHUY MarHUTHOM
WHIYKITAH

MarauTtHOE ToJie TIPOBOTHUKA C TOKOM.
OmwiT Opcrena. Bzaumoneiictere
MTPOBOIHUKOB C TOKOM

JlaboparopHas pabora «M3ydeHue
MAarHUTHOTO HOJISl KATYIIKU C TOKOM»

JleficTBrie MarHUTHOTO TOJIS Ha TPOBOAHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «lHccnemoBanue IeHCTBHUS
MTOCTOSTHHOT'O MarHuTa Ha paMKy ¢ TOKOM»

JleficTBME MarHUTHOTO TTI0JIS Ha
JIBIDKYIIYIOCS 3apsDKeHHYI0 yacTulry. Cuna
Jlopenta. Pabora cuitet JlopeHna

OnexTpoMarHuTHast uHAyKius. [loTok
BEKTOpa MarHUTHOU HHAYKIHH. DJ[C
MHAYKIHUA. 3aKOH 3JICKTPOMarHuTHOH
naaykiuu apanes

JlaGoparopHas padora «HccnenoBanue
SIBIICHUS 3JICKTPOMArHUTHOW UHIYKITUU

NuaykTuBHOCTB. SIBIIEHUE CAMOWHTYKITHH.
2JIC caMOMHIYKITUN. DHEPTUS MaTrHUTHOTO
MOJIST KATYIIIKK C TOKOM. DJIEKTPOMarHUTHOE
moJie

TexHU4Yeckue ycTpoiicTBa U UX
MIPUMEHEHUE: IOCTOSHHBIE MarHUTHI,
JIEKTPOMArHUTBI, 3JIEKTPOBUTaTEb,
YCKOPHTEIH 3JI€MEHTAPHbBIX YACTHIL,
MHAYKIIMOHHAS N1€Yb

10

Oo6o06maronmii ypok «MarHuTHoe moJie.
DJeKTpOMarHUTHAS MHIYKITUSD

11

KOHTpOJ'IBHaH pa60Ta o TemMe «MaruuTHoe
I10JIC. 3JICKTpOMaFHI/ITHa§I HWHIOYKOUS

12

CB00OTHBIC MEXaHUYECKHUE KOJICOaHMS.
lapmonmdeckue konebanus. Y paBHEHHE
rapMOHHMYECKUX KoyeOanwuii. [IpeBpamienue
SHEPTUU

13

JlaboparopHas padora «HccnenoBanue
3aBHCHMOCTH MEPHO/Ia MANBIX KOJIEeOaHHH
rpy3a Ha HATH OT JUTMHBI HUTH M MaCChI
rpy3a»

14

Konebarenpupiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KoJeOaHus B
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nacaJlbHOM KoJIe0aTeTEHOM KOHTYpC.
Amnamorus MCKAY MCXaHUYCCKHUMHU U
OJICKTPOMAariMTHBIMHA KOJICOaHUSAMHI

15

®opmyna Tomcona. 3aK0H COXpaHCHUS
SHEPTHUH B UACATFHOM KOJIeOaTeTsHOM
KOHTYpE

16

[IpencraBnenue o 3aTyXarmux
KoJeOaHusX. BEIHY X /IEHHBIC MEXaHUICCKHUE
koneOanus. Pezonanc. BeiHy X 1eHHbBIE
JJIEKTPOMArHUTHBIE KOJIeOaHuUs

17

[Tepemennsrit Tok. CHHYCOMTATBHBIH
MepeMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO
TOKA. AMILTUTYTHOE U IEUCTBYIOLICE
3HAYEHHE CHJIBI TOKA U HANPSDKEHUS

18

Tpanchopmatop. [IponsBoacTBO, epeaaya
1 TIOTpeOIICHNE IIMEKTPHUICCKON dSHEPTHU

19

YcTpoicTBO U MPaKTHYECKOE TPUMEHEHUE
3JIEKTPUUECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa, TMHUH JIeKTponepeaad

20

DKOJIOTMYECKHUE PUCKU MIPU MPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnoias30BaHus
JJIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU

21

MexaHn4ecKie BOIHBI, YCIOBHS
pacnpoctpanenus. [lepron. CkopocTs
pacnpocTpaHeHHS U JITTUHA BOJIHEI.
[Tomepeunble ¥ TPOAOIBHBIE BOJHBI

22

3Byk. CKOpocTh 3ByKa. ' pOMKOCTB 3BYKa.
Bricora ToHa. TeMOp 3ByKa

23

DeKTpOMarHUTHBIE BOJIHBL, X CBOMCTBA U
ckopocTb. Illkana 37eKTpOMarHuTHBIX BOJIH

24

[TpuHIUTIBEI pATUOCBSI3U U TCIICBUICHHUS.
PaszButue cpencts cBsizu. Paguonokanus

25

KoutponbHas pabora «Kosebanus u
BOJIHBI»

26

[IpsiMmonuHeiHOE pacpoCTpaHEHUE CBETA B
OAHOPOJIHOM cpene. ToueuHblit HCTOYHUK
cBerta. JIyu cBera

27

OTpakeHne cBeTa. 3aKOHBI OTPAKEHUS
cBera. [locTpoenne n3006pakxeHU B
IIJIOCKOM 3epKajie

28

[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
oTpaxeHue. [IpeaenpHbIil yroa NoimHoro
BHYTPEHHETO OTPasKeHUs

29

JlaboparopHas padora «M3mepeHue
MTOKA3aTeNs MPETOMIICHHSI CTEKIIa»

30

JIumsel. [locTpoenHne n300pakeHHIA B JIHH3E.
®opmysa TOHKOH JTMH3BI. Y BETUYEHUE
JIUH3BI

31

JlaboparopHas padora «HccnenoBanue
CBOMCTB M300paKCHHUN B JIMH3aX»
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32

Hucnepcus cBera. CIOXKHBIN cOCTaB 0e0ro
cseta. Ler. JIaboparophas pabota
«Habmronenue qucnepcun cBeTay

33

HuTepdepentus crera. Judpakimus crera.
Jundpaknmonnas pemérka

34

HOHepe‘IHOCTB CBCTOBEIX BOJIH.
HOJ’IHpI/BaLII/IH CBCTa

35

Onrtuveckue mprubOOPHI U yCTPOicTBa 1
YCJIOBHS MX 0€30MACHOTO IPUMEHEHHUS

36

['panu1bl TPUMEHUMOCTH KJIACCUYECKOM
MexaHuku. [locTynaTel crienuaibHOM
TEOPHH OTHOCUTEILHOCTH

37

OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHHU U COKpAIEHUE JTTHHBI

38

DHEPrus U UMITYJIbC PENATHBUCTCKON
yacTUIlbl. CBSI3b MACCHI C SHEPTUEH U
HMMITYJIbCOM. DHEPIusi HOKOs

39

Kontponbhas padora «Ontrka. OCHOBBI
CIIEIUAIBHON TEOPUH OTHOCUTEIBEHOCTI

40

®oronsl. Popmyna [Inanka. DHeprus u
HAMITYJTBC (POTOHA

41

OTtkpeITHE 1 HcclieoBanue GporodddexTa.
OmeiTel A. I'. CroneroBa

42

3akonbl porodddexra. YpaBHeHHE
OunHmTeiiHa 11a porodpdexra. «KpacnHas
rpanunay ¢porodpdexra

43

JlaBnenue ceera. Onsitel I1. H. JIeOenena.
XHUMHUYECKOE JEUCTBUE CBETA

44

TexHUYECKUE YCTPOICTBA U MPAKTUIECKOE
npuMeHeHue: (OTOIIEMEHT, (POTOAATIHNK,
COJIHEYHas OaTapesi, CBETOIHOT

45

Pemenne 3a1a4 mo reme « DI1€MEHTEI
KBAHTOBOU OIITUKU»

46

Monenb atoma Tomcona. OOBITEI
Pesepdopna mo paccessHUIO 0-94acTHII.
IInanerapHast MojiesIb aTOMA

47

IToctynatel bopa

48

Wznyuenue u nornomienrne GoTOHOB MIPH
MIEPEX0JIE aTOMa C OJJHOTO YPOBHS SHEPTUU
Ha Jipyroi. Buasl criekTpoB

49

BomHOoBEIE cBOlicTBa YacTHIl. BomHEI e
bpoitna. KopmyckyisipHO-BOITHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
H3IIyUYCHHE

50

OTKpBITHE PaTHOAKTUBHOCTH. OMBITHI
Pesepdopna mo onpenenenuo cocraBa
PaIMOAKTUBHOTO M3ITyUCHHUS

51

CaoiicTBa anbda-, OeTa-, raMMa-U3IyYCHHS.
BrusitHue paoakTHBHOCTH HA KUBBIC
OpraHu3MBbl
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52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMEI.
Anbda-pacnan. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["lamma-
U3Iy4YeHue

53

OHeprus cBs3U HyKJIOHOB B sizipe. SnepHble
peakuuu. fAnepusiii peaktop. [IpoGnemsl,
MIEPCTIEKTHUBBI, 3KOJIOTMUECKUE ACTIEKThI
SIIEPHOM SHEPTETUKHU

54

DiieMeHTapHbIC YaCTHITBI. OTKPBITHE
Mmo3uTpoHa. MeToas! HaOIIOAeHUS U
PETHCTPALIAY IJIEMEHTAPHBIX YACTHIL,
Kpyrasiii cton «@yHaaMeHTa IbHbIE
B3auMoOJIecTBUA. EnquHCTBO hmznueckoit
KapTHUHBI MUpay

55

Dranbl pa3BuTHA acTpoHoMu. [IpukiamHoe
¥ MHUPOBO33PEHUYECKOE 3HAUCHUC
acTpoHOMHUH. Buy 38é31HO0TO HEba.
Co3Be3nusi, sipKue 3BE3JIbI, TUIAHETHI, UX
BuguMoe aBkeHue. CoHeuHas cucreMa

56

Comnue. ConHeuHast akTUBHOCTE. MMcTOUHNK
sHepruu ConHIA U 3BE31

57

3BE311bI, UX OCHOBHBIC XaPAKTCPUCTUKH.
3BE3 bl II1aBHOI ITOCIEI0BATEIBHOCTH.
Bayrtpennee crpoenue 38&31. CoBpeMeHHBIC
MPEACTABICHUS O IPOUCXOKICHUU U
sposmronuy CoJtHIA U 3BE3T

58

Mneunsiii [TyTe — Hama "anaxkTuka.
ITonoxenune u npuxenue ConHua B
lanaktuke. ['anaktuku. YEpHbIe ABIPHI B
Sapax rajJjakTHK

59

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie mpo0iaeMbl aCTPOHOMHH

61

Kontponbhas padoTa «DneMeHTHI
ACTPOHOMUH U acTPOPUIUKID

62

O6o0mmaronmii ypok. Poib ¢puzuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIHAITLHOMN U
ATUYECKOH cepax AesITeTPHOCTH YeIOBEKa

63

O6o06maromnuit ypok. Ponb u MecTo dhusuku
1 aCTPOHOMHH B COBPEMEHHOM HAYJIHOM
KapTHHE MUpa

64

Oo6o06maromit ypok. Posb pusuueckoi
Teopuu B (OPMUPOBAHHH TPEICTABICHUH O
(busnUecKoi KapTHHE MUPa

65

Oo6o06marommii ypok. Mecto huzmueckoit
KapTHHBI MHpa B 00IIIEM PSANY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MMPEACTABICHHUI O
pUPOIC

66

PezepBHblif ypok. MarautHoe mouie.
DNEeKTpOMarHuTHAs UHIYKIUS
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PesepBublii ypok. Ontrka. OCHOBBI

67 CIIEIUAIEHON TEOPUH OTHOCUTEIBHOCTH .

68 Pezepsublii ypok. KBantoBas ¢usuka. 1
DJIEMEHTHI aCTPOHOMHH U aCTPODH3UKH

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHUKA

Ouzuka. 11 kmacc: yueb.uis obmeoOpa3oBaT.opranu3anuii: 0a30Bblid ypoBeHb / [.51.
Mskumes, b.b. Byxosues, B.M.Uapyrun; non pen. H.A.IlapdpentreBoit. -3-¢ uza. - M.:
[Ipoceemenue, 2016. - 432 c.

MeTtoauyeckue MaTepUAabI 1JIs1 YYUTEs

1. OnopHbIe KOHCTIEKTHI U pa3HOYpOBHEBHIE 3aManus. Pusnka. 11 kmacc. / E.A.Mapos - CII6.:
00O «Buxropus mmoc», 2017. - 80 c.

2. Coopuuk 3amad no ¢usuke: mus 10-11 k. obmebpasosar. yupexnenuit / Coct. I'.H
CrenanoBa. - 9-¢ m31. M.: IIpocemenue, 2003. - 288 c.

3. Coopuuk 3amau mno  ¢usmke. 10-11  kmaccel: mocobwe IS ydarmxcs
ob1meoOpa3oBart.yupexxaeHuii: 6a3oBeiii u npopmir.yposau / H.A. IlappentreBa. — 3-¢ u3z. —
M.: IIpocsemnienue, 2010. — 206 c.: ui.

4. Coopnuk 3anau o ¢usuke: 10-11 xnacc: x yueOnukam .. Msxumesa u ap. «Puszuka. 10
kiace», «®dm3uka. 11 kmace». ®I'OC (k HoBhIM yueOHmkam)/ O.U.I'pomueBa. — 4-¢ u3m.,
nepepad. u gon. — M.: M3narenscTBo «OK3ameny, 2018.-208 c.

5. Temarnueckre KOHTPOJBHBIE U CAMOCTOATENIbHBIE padoThl mo ¢usuke. 11 xmacc / O.U.
I'pomueBa. — M.: U3narenscTBo «OK3amen», 2012.-142 c.

6. @enepabHBIE MHCTUTYT TEAarormueckux uaMmepeHuit, OTKpbIThId OaHK 3amanuii EI'D,
®uzuka. http://fipi.ru

7. ®usuka. 3amaunuk. 10-11 kmacc: mocobue mist obmeoopazoBat.yupexaeauii / A.Il.
PemmkeBuu. — 17-e u3n., crepeorur. — M.: Jlpoda, 2013.-188c¢.:um.

8. ®usmuka. Iloypounsle pazpabotku. 11 xkmacc: yueb.mocobme mis. o0meoOpa3oBar.
opranuzanuii: 6a3osslii u yriuy6ma. yposau / FO.A.Caypos — 4-e u3., non. — M.: [IpocBemenue,
2017.-274 c.

9. ®usuka. Paboune mporpammsl. IIpenmernas nuHus yueOHHKOB cepun «Kiaccuueckuit
Kypce». 10-11 kmaccer: yueb.mocodue it oomeodpazobar.opranm3anuid. / A.B. Illaranuna. —
M.: Ilpocsemenue, 2017. — 81 c.

10. ®usuka. 11 kmacc. Pa3HOypOBHEBBIE CaMOCTOSITEIbHBIE W KOHTPOJIbHBIC DPAOOTHI. /
JI.A Kupuk. — M.: Unekca, 2017. — 208 c.:un. (KUM)

11. ®usuka: 10-11 ki1.: moypoU.TIaHUPOBaHHUE: TIOCOOUE I yuuTeneld o0meoOpa3oBar.
opranu3zaiuii / B.®.11Iunos. — M.: [Ipocemenue, 2013. — 128 c.
12. ®u3uKa: KOHTPOJb 3HAHWW, YMEHWH W  HaBbIKOB  ywammxcs  10-11ki.

o01eo0pa3oBaT.yupexxIeHui: 6a30BbIi U nMpoduiI.ypoBHH: KH. Ut yuuTens / B.A.3a060TuH,
B.H.Komuccapos. — M.: [Ipocsemenune, 2008. — 64c., ui.

13. EI'D 2020. bank 3amanuii. @usuka. 1000 3agau. Bee 3aganus yacreir 1 u 2/ MLIO.
Hemunosa, B.A. I'pu6os, A.W. ['urono. — M.: U3natenscTBO «OK3amen», 2020. — 430 c.

Indpossie o0pazoBaTenbHbIE pecypchl U pecypcbl ceTd UHTepHeT
¢ bu6mmoreka [{OK https://m.edsoo.ru

e GetAClass - dusrka B OMBITaX M SKCICPUMEHTAX.
https://www.youtube.com/user/getaclassrus

e GalileoRU https://www.youtube.com/user/GalileoRU

e Nudoypox https://www.youtube.com/user/upiterra

MartepuajbHO-TEXHHYECKOE OCHAIIlEeHH e

e KomrbroTep

e MyJbTUMEIUIHBIN IPOEKTOP

e KomriekTsl o0opyaoBanus 1o ¢usuke 1t cunauu [T MA

28



MarepuanbHo-Texunueckoe odecnedenune LHTT-315

1. OOpa3oBarenbHblii poboTOTeXHHYECKH Moaynb "HccienoBarenbckuil ypoBeHb" Uist
M3y4EHUS] MHOTOKOMITOHEHTBIX pOOOTOTEXHUUYECKHX CUCTEM U I'yMaHOUIAHBIX pOOOTOB,

2. OOpa3oBatenbHbli Ha0Op Ui pa3pabOTKU MPOrPaMMHUPYEMbIX MOAeNeH MOOMIBHBIX
pOOOTOB M pecypHBIi HAa0Op CHCTEMBI TEXHMYECKOI'O 3PEHUs, CEHCOPHBIX YCTPOWCTB M
KOMMYHUKAIIHOHHBIX MOy ICH

3. OOpa3zoBarenbHbII poOoTOTeXHUYECKU MOAY b "[IpodeccrnonanbHbIil ypoBeHB"

4. bazoBble poOOTOTEXHUYECKHE HAOOPHI AJIsl TPYNIIOBOTO U MHAWBUIYAIBHOTO IPUMEHEHUS

29



JIncT KoppeKTHPOBKH padoyeii MporpaMmbI

Ne ypoka | Ne ypoka Tema mo njany Tema no gpaxkry IIpuyuna Cnoco0
no no gakry KOPPEKTHPOBKH | KOPPEKTUPOBKH
TUIAHY
« » 20
VYuurenp
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