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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM QenepaJbHON paboyeil NporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

ConmepxxaHnue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUSI Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (GU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIBTAThI 110 roJIaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaMm o0ydeHwusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIAJl B CUCTEMY
3HaHui 00 okpy»karoem mupe. LIKoapHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lcmonp3oBaHWE M AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHUX.
W3ydyenue ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
Hay4HbIA METOJI MO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHsS cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTpEeMJICHUS OOy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (popMUpOBaHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUN OOBSCHATH SBICHUA C HCIOJIb30BAHHEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue mpencTaBICHUNA O poNM (PU3MKH JJIs Pa3BHTHs JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEMBl  3HaHUKM 00  o0mmx  (u3mYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHME YMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHS PA3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (PU3NYECKUX OCHOB U TMPHUHILMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JUISl PA3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemeiii B mporpamMme 1o (u3MKe TMepedeHb JIa0OpaTOPHBIX H

NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JENaeT BBIOOD
MpOBEJIEHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUAYAIBHBIX
0COOCHHOCTEM 00yJarouXCs.



COIAEPKXAHUE OBYUYEHUA

11 KITACC

Pazgen 1. OCHOBBI 3JIEKTPOAMHAMMKH.
Tema 1. MarautHoe noJie

MaruautHoe nosne. Bektop MarHuTHOM MHAYKUMU. [IpuHIMD cyneprno3uuuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKIUU. KapTuHa NUHUN MarHUTHON
WHYKIUH T0JI IOCTOSHHBIX MarHUTOB.

MarnutHoe T10JI€ TPOBOJIHMKA C TOKOM. KapTWHa JWMHUN HHIYKIUHA
MAarHMTHOIO MOJIA JJMHHOIO NPSIMOTO IMPOBOJHUMKA M 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJb U HallpaBJICHUE.

Cuita Jlopenua, €€ MOyJib M HallpaBJICHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

Tema 2. DJIeKTPOMATHUTHAS HHAYKI[USA
SIBiieHnEe 3MEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUKM. OJEKTPOABMKYIIas CHJIa HMHAYKUUMU. 3aKOH D3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nayekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CWIa HWHIYKIHU B
IIPOBOJIHUKE, JBHKYLIEMCS [IOCTYIIATEIEHO B OJJHOPOJJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKkTMBHOCTE.  SIBIEHME CaMOMHIAYKLIMHM. OJEKTPOABIKYLIAs CHJIA
CaMOMHYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHWY UHIYKIIMY MarHUTHOTO MOJIS.

B3anmoneiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuibl JIOpeHIla Ha KOHBI 3JIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHIYKIUH.

[IpaBuno Jlenua.



3aBUCUMOCTb 3JIEKTPOJIBHXKYILEH CHUIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMH Ty KIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

UccnenoBanre neiCTBUSI MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTyKIIUH.

Pa3nen 2. Kone0anusi 1 BOJIHBI
Tema 1. Mexannuyeckue KoJieOaHusl.

KonebarenprHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHE  KOJcOaHWU.
["apmonnueckue xonebanus. Ilepuoxa, vacrora, amruintyna u (asa kosieOaHUM.
[IpyxuHHBIN MassTHUK. MaremMaTM4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHYECKHUX
koseOanuii. [IpeBparienue sHepru Npyu rapMOHUYECKUX KOJICOAHUSIX.

Tema 2. DileKTPOMArHUTHBIEC KOJIe0aHM.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATBHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBieHne 0 3aTyxaromux KojieOaHUsAX. BBIHYKIE€HHbIE MEXAHHUYECKHUE
koseOanusi. Pezonanc. BeIHy X 1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHUS.

Tema 3. IlpousBoacTBO, mepeaadya M HCHOJb30BAHHE JJIEKTPHUYECKON
JHEepPrum.

Ilepemennsblil Tok. CHHYyCOUIaIbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOIEEC 3HAYEHUE CHJIBI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTPEOIICHUE BIEKTPUUECKOM
SHEPrur. DKOJOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCITOJIB30BAHUS MIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HU.

TexHu4yeckne yCTpOWCTBAa W IMPAKTUYECKOE MPUMEHEHUE: SJIEKTPHUUECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH 3JIEKTpOrepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHOM cHUCTEeMBbl (IPYXUHHBIA WIN
MaTEMaTUYECKUN MASTHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.



Pe3oHanc mnpu 1moOCIEnOBATENBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mojenb TUHUY 3IEKTpOoNnepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJEOaHUWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HUccnepoBanne TmEpeMEHHOT0 TOKa B I[ENW W3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 4. Mexannueckue U 3JIeKTPOMATHUTHBIE BOJIHbI

MexaHnueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss U JyiMHa BOJHBL. [lomepedHble W TMPOJOJIBHBIE BOJIHBI.
WNuTtepdepeHius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBHUS M3IYyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoil BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPETOMIICHUE, NoJspu3anus, Audpakius,
unTepdepenius. CKOpocTh dIEKTPOMArHUTHBIX BOJTH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBA3U U TeNeBUACHU. Panqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPA3BYKOBasg IMAarHOCTMKAa B TEXHUKE W MEIMIMHE, pajap,
paguonpuEMHUK, TENEBU30p, aHTeHHA, Teneon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOIBHBIX BOJIH.

Kone06mromeecs Te10 Kak HCTOYHUK 3BYKa.

HaOnronenue otpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTON KoseOaHUM.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Pazoen 3. Onmuka
Tema 1. CBeTOBBIC BOJIHBI.

I'eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETA B

ogHOpoaHOU cpene. JIyd cBera. ToueyHbId ICTOYHUK CBETA.



OTtpaxenue cBeTa. 3aKOHbI OoTpakeHus ceta. [locTpoeHne nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenominenue cBera. 3aKOHBI MPETOMIIEHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust ceeta. ClnoxHbIi cocTaB 6enoro cera. L[Ber.

ColOuparome U pacceuBaromue JuH3bL. ToHkas mauH3a. DOOKyCHOE
pacCTOsIHME M ONTHYECKas cuja TOHKOM auH3bl. llocTpoeHue u3zo0pakeHuil B
coOuparoux U paccenBaromux auH3ax. Dopmyna TOHKOW JTHH3BI. YBEITUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. WuTtepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBus HaOMIOAEHWS MAaKCHMYMOB W MHUHUMYMOB B HHTEpP()EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakius cBera. JudpakiuuonHas pemérka. YcCIoBUE HaOIOECHUS
[VIABHBIX ~MAaKCMMYMOB IIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHWE: OYKH, JyIa,
(doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npudOpBHI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanrie cBOMCTB M300paKeHUM B JTMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Habnronenune nntepdepeHinu ceera.

Hab6mronenune nudpakimm ceera.

Hab6mronenue nucnepcuu ceera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomyyenue cexTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEMIETKH.

Habmoenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepeHne nokasaress NperoMIIEHUs CTEKIIA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Habmronenne nucnepcuu cBera.

Tema 2. DjieMeHTHI TEOPHU OTHOCHTEJIbHOCTH



I'pannupl  NPUMEHMMOCTHM  KJIacCMYecKorM  mexaHuku.  [loctynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOIYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAIICHUE
JUTUHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MACChI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHULIbL. DHEPTUS
MTOKOSI.

Tema 3. U3nyuyeHus U CHEKTPHI.

Buns! uzydyenuii. Buasl ciektpoB. CnekrpanbHbiii ananu3. UHdpakpacHoe u
yasmpaguonemogoe U3TTYYeHUS. Penmeenoscxue JIYYU. Ulxana

3JIEKTPOMArHUTHBIX BOJIH.

Pazgen 7. KBantoBas pusuka
Tema 1. CBeTOBBIC KBAHTHI.
®otonsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texnuueckre ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coTHEUHasi ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GoTodddexTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Atomuas ¢pusunka.

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumisl
crekTpoB. CIEKTp ypOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BousiHoBele cBoiicTBa yactull. Bonusl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Iy AJTA3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHnueckue YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Habnooenue nunetivamoeo cnekmpa.

Tema 3.@u3uka amomHoz2o a0pa. InemeHmapHovle 4acmuybl.

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Paspnen 8. ActpoHomus

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBIDKEHHUE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHeprum CoyiHIITA W 3BE3L.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajibHBbIA Kiace —
CBETUMOCTB». 3BE31IbI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIaBHOW MOCIIEIOBATEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YPOKaxX (PU3HKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JEMOHCTPUPOBATh HA TPUMEpPAX POjab U MECTO (PU3MKH B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIbHOCTU IIIOAEH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYeCcKol KapTUHBI MUDA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKHX MOJIENeH:
TOUYEYHBIN AIEKTPUYECKUHN 3apsijl, Ty4d CBETA, TOUYCYHBIH UCTOUYHUK CBETA, siACpHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3NUECKUX
3a1ad4;



pacrno3HaBaTh (pu3nUecKue sABJIeHUs (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3JIEGKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE€ MArHUTHOTO IO Ha
NPOBOJAHUK C TOKOM M JBHXKYIIUICS 3apsij, 3JEKTPOMarHUTHbIE KOJICOaHUS U
BOJIHBI, TMPSAMOJIMHENHOE pPACHPOCTPAHEHHE CBETa, OTPa)XEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus U MOOJAApU3alMs CBETa, JUCIEpPCUs CBETa,
dboroanexTpudeckuit 3pdext (porordpdekT), cBeTOBOE /1aBlIeHUE, BOSHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMOJIb3YSd (U3NYECKUE BEITUUYMHBIL:
ANEKTPUUYECKUN 3apsij,, CUJIa TOKA, DJEKTPUUECKOE HAMNPSHKEHUE, DJIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJEKTPOJABIKYIIAs cuila, padoTa TOKa,
MHIYKIUS MAarHuTHOTO Moisi, cuia Amnepa, cuia JlopeHia, MHAYKTHBHOCTb
KATyUIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KoiebaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M Ccuja TOKa B IpoIliecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs] CHUJIA JIMH3bI, MPU ONHCAHMM MPABUIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HX OO0O3HAYCHHsS W €JAWHMIIBI, YyKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SBJICHHS M IPOLIECCHI, HCHOIb3Ys
(¢u3nYecKre BEIMYHUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]I MOTypacIaga, SHEPTUS CBIA3U
aTOMHBIX SIZIEP, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUs W €IHWHHUIIbI, YKa3bIBaThb (POPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYHMHAMH,
BBIYUCIISATH 3HAUCHUE (PU3NYECKOIN BEITMUUHBI;

aHANM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NYECKUE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U MapaJlIeIbHOTO
COEOMHEHUS IPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
UHIYKIHWH, 3aKOH TMPSAMOJIMHENHOTO pACHpPOCTPAHEHHS CBETA, 3AKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODiHIITeHHa ans gororddekra,
3aKOH COXPAHEHMSI JHEPruH, 3aKOH COXPAHEHHSI MMIIYJIbCA, 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMCIIa, MOocTysatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YyCIOBUA (TpaHHIIBI, OOJACTH)
IPUMEHUMOCTH;

OTIPEISISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa 1 cuitbl JlopeHta;

CTPOUTh W OIHKCHIBATh H300paKEHHE, CO3/1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUH W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHU: TPU ITOM
dbopmyimpoBarh IpobjeMy/3agady H THNOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 TMPEUIOKEHHOTO O00OPYIOBaHUS, MPOBOJUTH OMBIT U
(GhopMyIHpPOBaThH BHIBOJIBI,

OCYIIECTBIIATH MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMUWH, TPU
ATOM BBIOMPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M WCIOJIb30BAaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCHMOCTH (DU3MYECKMX BEIWYHMH C HCIOJIb30BAaHUEM
NPSAMBIX HW3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pE3yNbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOBI MO pe3ybTaTaM UCCIEI0BAHMUS;

coOJroaTh MpaBuiia 0€30MacHOr0 Tpyda MPU NMPOBEACHUU HCCIIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCICIOBATEIBCKON W TPOSKTHOU
JESTENHHOCTA C HCIIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyI0BaHUS;

pemath pacy€THhIE 3aJa4d C SBHO 3aJaHHOW (U3MYECKON MOJIEIbIO,
UCITONIB3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIAITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa4H
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HeoOXonUMbIe ISl €€ pEIlIeHHUs, MPOBOAUTH PAcUEThl U OLICHUBATh PEaIbHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MYECKOU BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 33a/1a4: BHICTPANBATh JIOTUYECKH HEMPOTUBOPECUHUBYIO
IIEMOYKY PACCYXKICHUN C OMOpOi Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nUecKue SBICHUS;

UCIIOJIB30BaTh ~ TMPHU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAINH
Y TIPEJICTaBICHUS YYEeOHOU W HAyYHO-TIOMYJSIPHOM MH(POpPMAIUU, TTOIYIYCHHONU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB, pa3indaTh yCIOBHUS UX O€30MACHOTO HCIIOIh30BAHUS B MMOBCETHEBHOMN
KU3HU;



MIPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
s obecrieueHus: 6€30MacHOCTH IIPH OOpaIlleHHH ¢ IPUOOpaMH M TEXHUYECKUMH
yYCTPOMCTBAMHU, JJII COXPAHEHUsSI 3I0POBbS M COOJIFOJACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpyNmne C BBIIOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYIIIBI, pPalMOHAIBLHO paCHpeACisITh OO0S3aHHOCTH U
IJJAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJICKBATHO OLICHHWBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uugpoBbIe
Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe noje. I1eKTpOMarHuTHas 1 1 3 bubnmnoreka [JOK
' VHTYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkHe U JIEKTPOMarHuTHbIE 9 1 bubnuotexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHU4eCcKHe U IIEKTPOMArHUTHBIE 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
2.3 Onraia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIHHIEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
31 OCHOBBI CHIEIIUAIBHON TEOPUH 4 1 bu6muoteka [IOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pa3znesa 4. KBAHTOBAS ®PU3UKA




but6mmoreka [JOK

4.1 OJIeMEHTHI KBAHTOBOM ONTUKH 6 hitps://m.edsoo. ra/7f41c97¢
bu6nuoreka [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41¢c97¢
bubnuoreka [JOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DneMeHTHl aCTPOHOMUU U aCTPOPHU3UKU 7 Bubmrorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasneny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

61 | OboSuaiouee nostopee ‘ a1
Hroro no pasgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoaunugecTBOo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

JlaTa nian

Hara ¢axkr

MaruutHoe noJe

BexTop MarautHoOM nHAyKInu. Cuna
Awmnepa

MOZ[yJ'II: BCKTOpa MarHUTHOM UHAYKIUA

JlelicTBHE MarHUTHOI'O HOJISI Ha
nBrKymuics 3apsa. Cuna JlopeHna.

ONeKTpOMarHuTHas UHAYKIUS.
Maruutssiid notok. Hanpasienue
HHIYKIIMOHHOTO ToKa. [IpaBuio Jlena.

JLP. Nel «Habnwoenue oelicmeus
MAZHUMHO020 noas Ha mok» JIL.P. No2
«H3yuenue aenenusn 31eKmMpoOMAZHUMHOU
UHOYKUUUY

KonTponbnas paéora Nel mo Teme
"Cusna Amnepa. Cuaa Jlopenna"

Buxpesoe snektpuyeckoe nose. /C




WHIYKIUU B IBUKYIIUXCS MPOBOJHUKAX

Camounayxkiust. UHIyKTUBHOCTD. DHEPTHS

9 MarHUTHOTO MOJIs TOKA

10 DIIeKTPOMAarHUTHOE TIOJIE.

11 Pemenne 3agay no teme

12 Pemenne 3agay no teme
KonTpoanHas padora Ne2 mo teme

13 «OCHOBBI J1eKTPOANHAMUKI.
CBoboanble konebanus. MaremaTHIeCcKuit

14 MasTHUK. /lnHamMuKa KonebarenbHOro
JBIDKCHHSI.

I'apmonmdeckue xonedanus. daza

15 konebanus. [IpeBpaiienne sHeprun npu
FapMOHHYECKUX KOJCOaHUSIX
Brinyxnennsie konebanus. Pezonanc.

16 BoszelicTBue pe3oHaHca u 00ps0a ¢ HUM.
CB0OOIHBIE U BBIHYX/ICHHbIC
JIEKTPOMArHUTHBIE KOJICOAHUS.

17 KonebarensHblil KOHTYp. AHANOTHS C
MEXaHHYECKHMH KOJICOaHUSIMU.

[epron cBOOOIHBIX AIIEKTPUIECKUX
18 koneOanmid. [lepeMeHHBIN IEKTPHISCKHHA

TOK




AKTHBHOE conmpoTuBieHue. JelicTByromue
3HAYeHMs CHJIBI TOKA U HAIPSKEHUS.
Konnencatop B 1ienu nepeMeHHOro

19
Toka.KaTymika HHIYKTHBHOCTH B LIENH
MIepPEMEHHOT0 TOKa

20 Pe3oHaHC B 2IIEKTPUYECKON LETTH
Tpanchopmaropsr. [IponsBoacTso u

21 nepeaaya 3eKTpodHeprun. dPdekTuBHOS
HCTIOJIb30BaHUE 3JIEKTPOIHEPTUI
BonHoBrle siBieHUs. [|JIMHA BOIHBL.

7 CKopocTh BOJHBI. Y paBHEHHE
TapMOHHUYECKON OETyIIeil BOITHbI

23 BouHsl B cpefie. 3BYKOBBIE BOJIHBL
OnexkrpomarHuTHas BosiHa. M3o00perenue

24 pamguo A.C.IlonoBbiM. [IpuHIHIIBL
PaIuoCBsI3H.

25 KonTpoabnas padora Ne3 mo teme:
«Konebanus u BOJTHBID
Cxopocts cBeta. [Ipunmun [foiresca.

26 3aKOH OTpa’KeHHMs CBETa
3akoH mpenomiieHus cseta. [lonHoe

27 OTpa)kKeHHE.

28 JL.P. Ne 3 «M3MepeHue moKa3aTeJsist




NpeJIOMJICHUS CTEKJIa»

Jlunza. Iloctpoenue n3o00paxeHnii B TUH3E.

29
@opMyI1a TOHKOU JIUH3BL. Y BEJIMUEHUE
30 JIUH3HIL.
JIL.P. Ne4 «Onpedenenue ¢hoxycnozo
31 PACCMOAHUA U ONMUYECKOU CUIbL TUH3bL)
32 Hucnepcus cBera. UnTepdepennus ceera.
Hudpaknus cBera. JudpakmmonHas
33 perieTka
ITonepedyHOoCTh CBETOBBIX BOJIH.
34 ITonstpusanus ceera.
IIpunuun otHocutenbHOCTU. [locTynatel
35 TEOPUU OTHOCUTEIHHOCTH.
3aBUCUMOCTb MACCHI OT CKOPOCTH.
36 PenstuBucTCKAas TUHAMUKA.
37 Buasl uznyuenuil. ictounuku ceera
Crextpsl. Buas! ciektpoB. CrieKTpaibHBIH
38 aHanIu3
HudpakpacHoe u yiapTpadroaeToBoe
39 u3nydenus. [lkana 3neKTpOMarHUTHBIX
U3ITy4YECHUH.
40 [MoaroroBka K KOHTPOJILHON paboTe.




Pemenne 3aJ1a4 1o TCMcE: «Onrukay

Ilpaxkmuueckaa paboma no meme:

41 «Onmuxa»
I'mmoresa Ilnanka o kBanTax. ®oTo3ddexr.
42 Teopust poTorddexra.
®otonsl. ['unoresa ne bpoiins o BOIHOBBIX
43 CBOMCTBax yacTHI.JlaBlIeHHE CBETa
44 Crpoenne aroma. OmbITel Pesepdopma.
IToctynater bopa. Mogens aroma no bopy.
45 Tpynsoctu Teopun bopa. KBanToBas
MexaHuKa. Jlazepsl
46 IToaroToBKa K KOHTPOJILHOM padoTe.
IIpakTHyeckast paboTa 1o Teme:
47 «KBanTOoBass puznka»
Mertoapl HaOMIOIEHUS U PETUCTPALTHH
3JIEMEHTAapHBIX YacTHLl. OTKpBITHE
48 panuoakTUBHOCTU. AJbda- , OeTa- , 1
raMMa-u3IydcHHs.
PannoakTuBHEIE TpeBpalieHus. 3aKoH
49 paaroaKTUBHOTO pacmazaa. M30Tomsl.
OTKpBITHE HEUTPOHA.
CtpoeHue aTOMHOTIO siipa. SaepHbie CUITBI.
50

3HCpFI/I$I CBsI3U aTOMHBIX SIJCP.




Snepuble peakuuu. [enenue saep
ypana.llenHble siIepHbIE peaKIUH.

! SInepHblil peakTop.
Tepmosinepusle peakuuu. [Ipumenenue
52 SIEpPHOU SHEPTUU.
53 DneMeHTapHbIE YaCTHUIIEI.
[loaroroBka kK KOHTPOJIBHOH padoTe.
54 Pemenue 3agau no teme: «SnepHas
(11)316370 I
KonTpoasHas padora Ned o Teme:
55 «SnepHas puznka
56 IToaroroska x EI'D
57 IMoaroroska x EI'D
58 IToaroroska x EI'D
59 IToaroroska x EI'D
60 IToaroroBka x EI'D
61 [Hoxroroska x EI'D
62 IToaroroska k EI'D
63 IToaroroBka xk EI'D
64 IToaroroska x EI'D
65 IToaroroska x EI'D




IToaroroska x EI'D

66 1
67 IToaroroska x EI'D 1
68 IToaroroBka xk EI'D 1

OBLIEE KOJIMYECTBO YACOB I10O
ITPOTPAMME

68







