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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma coctaBiieHa Ha OCHOBaHHH:

denepanbHBIN 3aKOH «00 oOpazoBanuu B Poccuiickoit denepanuny Ne273-D3 ot
29.12.2012 ¢ u3menenusmu, B Tom gncie O3 Ne371 — @3 ot 24.09.2022.

[Ipukassr MunncTeperBa npocsemenns Poccuiickon @enepanuu:

OO0 yTBepxacHNH (GeaepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
HavdaJIbHOTO 001Ier0 00pazoBanus: oT 31.05.2021 Ne286 (B meiicTByrOMICH
peaKIun)

OO0 yTBepxaeHuu (eepaabHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pazoBanus: oT 31 mas 2021 r. Ne 287 (B neiicTByroIIEiH
penaKium)

006 yTBepxkAeHUH (eAepaTbHOTO TOCYIAPCTBEHHOIO0 00pa30BaTeIbHOTO CTaHapT
cpenHero oomiero oopazoanusi: oT 17 mast 2012 r. Ne 413 (B nelicTByromei
penaKium);

OO0 yTBepxaeHUH (peaepaabHO 00pa30BaTENIbHON MPOrpaMMBbl HAYAIHLHOTO
obmrero obpaszoBanus: or 18.05.2023 Ne 370 (nmelicTByroias peaaxims)

O6 ytBepxaeHuu denepaabHOi 00pa3oBaTEILHON MTPOTPAMMbl OCHOBHOT'O OOIIETO
oOpazoBanus: ot 18.05.2023 Ne 371 (neiicTByromas peaakiius)

006 ytBepxaeHuu (denepanbHON 00pa3oBaTEILHON MTPOTPAMMBI CPEIHETO OOIIETO
oOpazoBanus: oT 18.05.2023 Ne 372 (neiicTByro1as peJakiusi)

O BHECEHMHU U3MEHEHHI B HEKOTOPBIE MPHUKa3bl MUHUCTEPCTBA POCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs dheaepaibHbIX 00pa30BaTeIbHBIX
porpamMM Ha4aJIbHOTO 00IIer0, OCHOBHOTO OOIIET0, CPETHEr0 001IIeTro
obpazoBanus: ot 09.10.2024 Ne 704

[Tonoxenue o paboueit mporpamMme y4eOHOT0 NnpeaMeTa, y4eOHOoro Kypca (B ToM
qucie Kypca BHeypouHoi nesrenpHocTr) MOY CIHI Ne83 IlenTpanbpHOro paiiona
Bonrorpaga»

[Tporpamma 1o ¢usuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHWUW M TPEOOBAHMI K pe3ysibTaTaMm
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yu€roMm enepaqbHON pabouyeil MmporpaMMbl BOCIHUTAHHS U
KOHLENIMM IpenofaBaHus ydueOHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3HMKE HANpaBlIeHO HAa (OpMUPOBaHUE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOTO



noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanusm DPI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM M METAlPEeIMETHBIM pe3yJibTaTaM
oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTHh pPEATU3alUU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH MpeameTramu. B Hel
OTIPEJIEIISIIOTCS OCHOBHBIE L€ M3Yy4eHHs] (U3UKU HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIEC,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LLkonpHBIN Kypce (U3UKH — cCHCTEMOOOpa3yroIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHWM  OmpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCQ, IOJIyYEHHsSI HOBBIX MATEPHANOB C 3aJaHHBIMH CBOWCTBAMH U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAyYHBI METOJI O3HAHMSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIIEIOBaHUIM.

B ocHoBy kypca ¢u3uKu 1y ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMIBI €T0
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lienoB (M3MUKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisgeTcs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIEMaMU.



Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHUS DIIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIH30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UUYecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUA €CTECTBCHHO-HAYYHBIX SIBIICHHUA U
IIPOIICCCOB).

CHUCTeMHO-IEeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peainu3yeTcs MPexe
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTATBHOU JESITEIHBHOCTH O0YYarOIIUXCS.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpu osTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbimoe BHUMaHWE yHOENSCTCS PEIICHUI0 PAaCUETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK M WHTETpHUPYS 3HAHUS W3
pa3HBIX pasaeiioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/1aHHs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere (Qu3MKU TOKHO OBITH
HE0OX0AMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B



nmporpamMme 1o (pU3NKe YUSHUUECKHX MPAKTUUECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opyI0oBaHUE.

JleMoHCcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pylIOBaHHUE JJI YYEHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuHuBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
MU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opMupoBaHHE HHTEpECa U CTPEMJICHUS OOYYAIOUIUXCSA K HAYYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHC WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHUpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTara HU3Y4YEHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JocTuxeHnue TUX 1efeld 00ecreynBaeTCsl pelieHueM CIEAYIOMUX 3aJad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPETHETO O0Iero oOpa30BaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C $SBHO 3aJIaHHOMN
bu3nYecKol MOMENBIO, 3aJad, TMOAPa3yMEBAIOIIUX CAMOCTOATEILHOE
co3ganue GU3NIECKOW MOJICIH, aJIeKBATHON yYCIIOBUSM 3aJ1a4H;



e TMOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUNOB JEHCTBHUSI TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/JaHUE YCJIOBUH VISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoneilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJI TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSMOIO MPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTIO I10JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [I[prMeHeHHEe 3JIEKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)X€HHUe,
npesioMJIeHUE, MoJspu3auus, qudpakuus, UHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI NPEJIOMJIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yrom IOJHOTO
BHYTPEHHETO OTPaKCHHSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosiHUE W ONTHUYECKas cuja TOHKOM jimH3bL [locTpoenue u300pakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBust HaOMOAEHUST MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpOMCTBA M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETa.
OnTuyeckue mpuodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO MTPU3MBI.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNHAJIBHONW TEOPUHM OTHOCUTEILHOCTH
['panuupl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B Aapax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAaHUM TPEACTABICHUM O (UINYECKONM KapTHHE MHPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesieHHe IUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NWHUAKM DJEKTPOINIEpenady, TEHEPATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTH TPAKIAHCKON MO3ULMN 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aMMOJEUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeSITeIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETb HHTCTPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTePHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOCpEe,EHUsS, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHHKaTHBHBIE YHUBeEpPcaJIbHbIe yieOHbIe 1eiCTBUA:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKTHI, OLEHUBaTh HUAEH C MO3UIUH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, MIPEATOIaT AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAIbHAsl CUCTEMA OTCUETA, aDCOIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TeJ, U3BMEHEHHE 00BhEMA TeJl PY HarpeBaHUH (OXJIAXECHNHN ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSA raza B  H3oMpolieccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MpPU ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCBHIBAaTh U3YUYEHHBIC JIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOIM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMAINBI JCHCTBUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEaJbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUM  y4yeOHBIX  3aJad  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAHTOBOW (DPM3HKHU: 3JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMUYMHY C JIPYTHMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI M UMITYJILC (POTOHA, IEPUO/T TIOTypacIiaia, SHEPTHs CBSI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3MUECKHUE MPOIECChI U SBICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJII0/IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEIECHUU HCCICIOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIE 331aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TPEJCTAaBICHUS y4eOHOW U HAyYHO-TIONMYJISIPHOM MH(pOpMalUK, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO HCIOIH30BAHUS B MOBCETHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAaILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANMOHAIBHO pACIPENENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
1.1 ATEIITHOS HOTE. SNCKTPOMATHITHAL 4 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 4
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CATITICCRIE 1 STICKTPOMATHITHEIC 3 1 https://m.eds00.ru/3TLNQKPG6
KoJieOaHus
M
2.2 CATHITCCIIE 1 STICKTPOMATHITHEIC 5) 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 5 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazueny 13

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun

OTHOCHUTCIIBHOCTH

Hroro no pasgeny

1 1

https://m.edsoo.ru/AQUCOVDK?2

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 JeEMEHTHI KBAHTOBOU OIITHUKU

https://m.edsoo.ru/8WO0VAWORS

4.2 Ctpoenue aToma

4.3 ATOMHOE AP0

https://m.edsoo.ru/HSBEAOOEA

https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

9

[NPOT'PAMME

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU S) ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 5
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0matroiiee MOBTOPEHUE 2 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazgeny 2
PesepBHOE Bpems ‘
OBIIEE KOJIMYECTBO YACOB I10 34
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HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

KoanuecTBo 4acoB

Nen/m  Tema ypoka

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

ITocTostHHBIE MArHUTHI U UX
B3anMoJIeicTBHE. MarunuTHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
MHIAYKUUA MarsiutHoe nosue
MPOBOJHUKA C TOKOM. OTBIT
Opcrena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

JleiicTBre MarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue AeMcTBUSA
MOCTOSTHHOTO MarHuTa Ha pamKy
¢ Tokom». Cuta Jlopenna

DIIEKTPOMarHuTHasE MHIYKIUS.
IToTok BEKTOpa MarHUTHOU
nHaykuuu. 3/1C naaykuum.
3aKOH JIEKTPOMAarHUTHON

3-4 uHaykiun Dapagest
NHayKTUBHOCTG. SIBIICHME
camouHaykiuu. J/(C
CaMOMHIYKIIMHU. DHEPrus
MarHUTHOTO TOJIsI KaTYIIKHU C

https://m.edsoo.ru/ADMOYI1IN6

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/VA26C9C3J

TOKOM. DJIEKTPOMAarHUTHOE T10J1€
NHunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

CBo0OoHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3epruu

KonebaTenbHbIi KOHTYP.
CB00OOAHBIE NEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaOTHs MEXTY
MEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMU
konebanusiMmu Popmyra
TomMcoHa. 3aKOH coXpaHEeHUs
SHEPTUU B UI€ATBHOM
K0JIeOaTeIbHOM KOHTYpE

https://m.edsoo0.ru/9Y6GYWEVP

https://m.edsoo.ru/H6JCO5BAD

[IepeMeHHBIH TOK.
CuHyconaabHbIN TEPEMEHHBII
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYECHUE CUJIBI
TOKA U HaIPsKEHUS
Tpancdopmarop. [IpousBoactso,

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/VDEYXRVUI

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

MexaHuueckue BOJIHBI, YCIIOBUS
pacnpocrtpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUs U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

10

11

3Byk. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
ANEKTPOMATHUTHBIX BOJIH

HpI/IHHI/IHBI PaauoCBA3U U
TeneBuacHUA. Pa3BuTue CpeacTB
cBs3U. Paguonnokamus

https://m.edso00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

12

KonTponbnas pabora
«Konebanus u BOTHBI»

https://m.edsoo.ru/IHURONSOB

13

[IpssmonunenHoe
pacrpocTpaHeHHe CBETa B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXeHHI B MJIOCKOM 3epKaje

https://m.edsoo.ru/HUF74ANDOW

14

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaKCHUE.
[IpenenbHblii yroma moaHoro
BHYTPEHHETO OTPAXKEHUs

https://m.edso0.ru/V49RISTRN



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/V49RISTRN

JlaboparopHas pabota
«M3mepenue mokazaTerst
HPEIOMJICHHUS CTEKIIa»

15

JInnssl. [TocTpoenue
n300paxenuii B muH3e. opmyia
TOHKOM JIMH3bI. Y BEJINYCHUE
nuH3bl JlabopaTopHas pabora
«Hccnenosanue cBONUCTB
M300paXKeHH B TUH3AX)

https://m.edsoo.ru/\W2MMS9KJC

16

Hucniepcust cBera. Crio>KHBIM
coctaB Oemoro cBeta. L[BerT.
JlaGopaTopHnas pabota
«Halnronenue nqucnepcuu cBETay

https://m.edsoo.ru/K9OWVKE11

17

WnTepdepenmus ceera.
Hudpakuus cera.
JudpaxknuoHnHas pemeéTka
ITonepe4HOCTh CBETOBBIX BOJIH.
[Monsipuzanus ceera

https://m.edsoo.ru/C8LCRSEJI

18

19

['panu1pl MpUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIBHOCTH
OTHOCHUTENHLHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHU U COKpAIICHHUE TTUHBI

®otonsl. opmyia [1nanka.
OHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/ZL6P16LA0

20

3axoHbl poTorddekTa.
YpaBHeHne DUHIITEHA 17151

https://m.edso0.ru/PGL5XXSRO



https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO

dororddekra. «Kpachas
rparuiay Gorodddexra

21

22

23

24

25

26

27

Hasnenue ceera. OnwiTh [1. H.
JleGeneBa. XuMH4ecKoe
JICUCTBUE CBETA

Mopens atoma TomcoHa. OnbITEI
Peszepdopaa no paccesuuro o-
yacrtull. [Inanerapnas monueinp
aroma

IToctynatel bopa U3nyuenue u
norJomeH1e (GoToHOB pu
IIEPEX0/Ie aTOMa C OJHOTO YPOBHS
SHEPTUU Ha Apyrou. Bumasl
CIIEKTPOB

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAVOAKTUBHOI'O U3JTYYCHUA

CsoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusnue
PaZ0aKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['lamma-u3nydeHne
DHeprus CBS3U HYKJIOHOB B SIIpE.
S nepHble peakuuu. S nepHbii
peaktop. [Ipobnemsl,

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOCIRQS0Z5

https://m.edso0.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

28

29

30

31

32

MEePCIEKTUBBI, YKOJIOTHYECKUE
ACMEKTHI AJIEPHON SHEPIeTUKH
DneMeHTapHbIe YaCTUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIO/ICHUS ¥ pETUCTPaLUU
AJIEMEHTAPHBIX YaCTHII.

OTanbl pa3BUTHUS ACTPOHOMUU.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOoMUH. Buj 3BE34HOTO
HebOa. Co3Be3ausi, spKue 3BE3/1bl,
IUTAHETHI, UX BUJIUMOE IBHKEHUE.
ConneyHas cucTteMa

Comnuue. ConHeuHast akTUBHOCTb.
Uctounuk sueprun ColiHiia u
3BE3]

3BE3/1b1, UX OCHOBHbBIE
XapaKTEPUCTUKH. 3BE3/IbI
IJIABHOW MOCJIEI0BATENBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABIECHUS O
MIPOMCXOXKIACHUH U HBOJOIIH
ConHua u 3B€31

Muineunsiii [1yre — Hama
lNanmaxruka. [Tonoxxenue u
nemxkenne Comana B ['anakTuke.
I"ammakTukn. YE€pHbIe BIPHI B
A/1pax rajJakTUK

Bcenennas. Pazberanue

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

ranakTuk. Teopus bonbiioro
B3phIBa. PEIMKTOBOE M3ITyYEHHUE.
MeraranakTuka

33

Ob6o6maromuii ypok. Poib
(U3UKU ¥ aCTPOHOMUH B
3KOHOMUYECCKOM,
TEXHOJIOTHYECKOM, COITHAILHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJjioBeKa

https://m.edsoo.ru/MWNJ5CRXYD

34

O6o6maromuii ypok. Poib u
MecTO (PM3UKHU M ACTPOHOMHH B
COBPEMEHHOU HAyYHOU KapTHHE
Mupa

https://m.edsoo.ru/2PFPB28UF

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

J'IIOI[@fI, OCJIO0CTHOCTh U €IUMHCTBO (I)HSquCKOﬁ KapTHUHbLI MHUpPa

11.2

11.3

Y4YuTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOUYEYHBIN IEKTPUUECKUH 3apsij, AAepHas MOJAEIb aTOMa, HYKIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aga4

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMIMOJICHICTBHEC  MAarHUTOB,
JNEKTPOMArHUTHAs WHAYKLHUSA, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJAHUK C TOKOM W JABWKYIIHHUCS 3apsijl, JJIEKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJIIpU3allvsl CBEeTa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKuii s dext
(boTtorpdekrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  HW3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHBIE, ONTUYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpea) ¢ OJIGKTPOMArHWTHBbIE sBIEHHUS (IPOLECCHI), HUCHOIb3Ys
¢dbusznveckne  BEIMYUHBI:  DIIEKTPHUYSCKUA  3apsii, CWiIa  TOKa,
ANIEKTPUUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEpPrus 3MEKTPUUYECKOr0 M MArHUTHOIO MOJEH, Mepuo] M 4YacToTa
Kosie0aHui B Kosie0aTenbHOM KOHTYpE, 3apsi/i M CHJla TOKa B IpoLecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJileOaHuH, dokycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, IPU ONUCAHUU NPAaBUIBHO

TPaKTOBATh (I)I/I3H‘ICCKI/II>'I CMEBICJI  HMCIOJB3YEMbBIX  BCJIIMYMH, HX




0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTHYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NUCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HA4YCHUC (1)1/131/1qu1<0171 BCJINYHHBI

AnanusupoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
MOCTICIOBATEIBHOTO W TapajuIeIbHOTO COCIUHEHHUS TPOBOJIHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUHIUTEHHA  JuId
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsjia, 3aKoH
COXpaHEHUsT  MaccoBOIO  4YHCNIa, IMOCTynatel  bopa,  3akoH
paZMOaKTUBHOTO pacraza; NpH OSTOM pa3IndyaTrh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

11.9

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/IC, co3gaBacMoO€ INNIIOCKHM

3€pPKaJIOM, TOHKOU JIMH301

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
aToM (dopmynaupoBaTh MpobiaeMy (3amady) W THUMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

OCYH.[CCTBHHTL npsAMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKU HOFpeHIHOCTeﬁ H3MepeHI/II>'I

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHH C HCIIOJIb30BAHHEM
NpSMBIX ~ M3MEPEHHUH; TpPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOITYYEHHONM 3aBUCHUMOCTH (PU3MUYECKHUX

BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI IO Pe3yJIbTaTaM




11.12

HUCCICIOBaHUA

CoOmromate TpaBwiia  0€30MACHOTO Tpylda TMPH IPOBEIACHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOW AEATEIBbHOCTH C UCIOJb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

11.14

11.15

11.16

Pemate pacué€rHple 3a/1auyu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCTIONB3Ysl (PU3MYECKHE 3aKOHbI W IPHHIMIBI, Ha OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dus3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTh TpH  pemIeHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpEeTalMd M IpPeICTaBICHUs y4eOHOM W HayyHO-IOIYJIIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

OOBSICHATh NMPUHLMIIBI ASUCTBUS MAalIMH, NMPUOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MaCHOTO HCIIOJIH30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00paleHuy ¢ prudopamu
U TEXHWUYECKUMH YCTPOWCTBAMH, JUISI COXpPAHEHUS 370POBbS U

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTAaHUpOBaTh ~ pa0OTy  IpyHNbl,  PAlMOHATIBHO  pacHpeaessTh
0053aHHOCTM M  IUIAHUPOBATh JIEITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBEI B PELICHUE paccCMaTpUBaeMOil MPoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A

4.3

43.1

4.3.2

4.3.3

434

435

ITocTosiHHBIE MATHMTBHI. B3aHMOHCﬁCTBHe

ITIOCTOAHHBIX MaroHuToB

MaruuTtHoe mone. Bektop MarHuTHOM
uHaykauu.  IlpuHoun — cynepno3uuumu.
JIuanm MarnutHOM wuHAYKIuu. KaprunHa
JUHUMA  MarHUTHOW  MHAYKUUMU  TOJIA

ITIOCTOAHHBIX MaroHuToB

MarauTHoOe TMOJ€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuid monst AJIMHHOTO MPSIMOTO
MPOBOJTHUKA W 3aMKHYTOTO KOJBILEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoneiicTBue npoBOIHUKOB €
TOKOM

Cuia Amriepa, €€ MOIyJIb ¥ HalpaBJICHHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apspKEHHOM — 4acTULBl B
OJTHOPOJIHOM MarHuTHOM Tmojie. PabGora

cuibl JIopeHna

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

O/1C nHAyKIMH. 3aKOH JIEKTPOMarHuTHOM

uHaykiuu dapanes

4.3.9

BuxpeBoe »snextpuueckoe mone. IJIC
MHIYKOIUHA B TPOBOJHUKE, IBIKYIIEMCS
noCTynaTeJibHO B OATHOPOAHOM MAarHuTHOM

10JIE




4.3.10 [IpaBuso Jlenma
NHnykTUBHOCTD. fIBIEHHE CAMOMHIYKIUU.
4.3.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TMOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckne  yCTpPOMCTBA:  MOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMATHUTHI,
4.3.14
3JIEKTPOJBUTaTElb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
IIpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TIOJSi KAaTYHIIKH C TOKOM.
4.3.15 UccnenoBanme gelcTBUS  IMOCTOSIHHOTIO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenpuasts cucrtema. CBoOOmHEBIE
konebanusi. [apMoHuueckue KoyieOaHuUs.
[lepuion, uactora, ammumtyna u (asa

KoJie0aHuit

[IpyxxuHHBIH MasTHUK. MartemaTu4ecKui

MasATHHK

513

5.14

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
Kunemartuueckoe u JMHAMHYECKOE
OITMCAHHE KOJIEOATEILHOTO JBYIKCHUS

[IpeBpamenue SHEPTUH pu
rapMOHHUYECKHUX KOJICOAHMSX. CBs3b
aMIUTUTYIBI KoJIeOaHui UCXOJHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHUil e

CKOpPOCTH B YCKOPEHUS

5.15

Konebatenpupiii  koHTYp.  CBOOOMHBIC
OJICKTPOMArHUTHBIC KOHe6aHI/I$I B

UJeaIbHOM  KOJIeOaTeIbHOM  KOHTYpe.




Amnanorus MCXKAY MCEXaHUUYCCKMMHU U
QJICKTPOMAriMTHBIMHA KOJICOAHHSIMU.

®opmyna Tomcona

5.1.6

2.1.7

3aKoH COXpPaHCHUA SHEPTHUU B HACAIIBHOM

Kose0aTeIbHOM KOHTYpE

Brinyx/1eHHbIE MEXaHUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onanchas KpHBasl.
BrinyxaeHusie 3JIEKTPOMAarHUTHbHIC

KOJICOaHUS.

5138

5.1.9

[lepemennbiii  Tok.  CHHYCOMAANBHBIN
IIEPEMEHHBIN TOK.
MomnocTb [IEPEMEHHOTO TOKa.

AMIUTUTYAHOE M JEHCTBYIOIEEe 3HAYCHHE

CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoactso, nepenaya
U NOTpeOJeHNnEe IEKTPUUECKON DHEPrHH.
OKOJIOTUYECKUE PUCKU NPU MPOU3BOACTBE
JIEKTPUIECKON SHEPIuu. Kynerypa
HCIIOIb30BaHUS JJIIEKTPOIHEPI U B

MOBCEIHEBHOU KU3HU

Texnnueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKUI 3BOHOK, JMHUU

QJICKTponepeaaqd

IIpaktnueckne pabotel. HccnenoBanue
3aBHCUMOCTH TEpUOJIa MAJIbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LEeNH W3 TOCJIEIOBaTEIbHO COEIMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJTHBI, YCIOBHUS
pactpoctpanenus. Ilepuon. CkopocTthb
5.2 521
pacrpoCcTpaHeHWss W JUIMHA  BOJIHBL.
HonepeqHHe " IpOJO0JIbHBIC BOJIHBI
5.2.2 NuTepdepenius u audpaxius




MEXaHHNYCCKHX BOJIH

5.2.3

5.24

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  DJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanusa BexktopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

CBoiicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpaXeHHE, MpPEJOMIICHUE, MOJsSpU3aLys,
mudpakius, uHTephepenuus. CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH

lkana AIIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne >MEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[IpuHIMIBl PagUoOCBI3UM U TENEBUICHUS.
Panuonoxarus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

TexHnueckue yCTpOWCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTEI, YIIBTPa3ByKOBas
JIMaTHOCTHKAa B TEXHHUKE W MEIMIIUHE,
panap, panuoOnpUEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

5.3.2

[IpssMonuHEHOE pacnpoCTpaHEHUE CBETA
B OJTHOPOJIHOM cpene. JIyu cBeTa

OtpaxxeHne cBeTa. 3aKOHBl OTPaXEHUS
cBeta. [locTtpoeHne n300pakeHHid B THIOCKOM

3epKaje

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCONIOTHBIH MOKAa3aTeib

IpCIOMIICHUSA

5.34

Iomuoe BHYTPEHHEE OTPaKEHHE.
[IpenenbHblid yroj MOJHOTO BHYTPEHHETO

OTpaKeHUs




5.35

5.3.6

5.3.7

Hucnepcusi  cBera. CHOXHBIM  cocTaB

Oenoro ceera. [{Ber

CoOwuparonue ¥ pacCcerBAIOIINE JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKass  CUJa  TOHKOW  JIMH3BI.
[TocTpoeHnne n300pakeHN B COOMPAIOIINX
U pacceuBaomux jauH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIWYEHHUE, J1aBaeMOe

JIMH30H

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

5.3.8

Hutepdepennus  cBera.  KorepeHTHbie
MCTOYHHUKH. Vcnosus HaOJIIOIeHUA
MaKCHMYMOB u MHHAMYMOB B
UHTePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuuss  cBera.  udpakuuonHas
pemérka. YcioBue HaOMIOIEHUs TIaBHBIX
MaKCHMYyMOB npu naJeHuu
MOHOXPOMaTHYECKOTO cBETa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKIUOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TUppaKkInOHHAS peeTKa,

MOJIIPOU T

[IpakTuueckne  paboOTHI. Nsmepenune
nokasareis npenomienus. MccinenoBanue
CBOMCTB  W300pakeHM B  JIMH3aX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynarsl TEOpUU

OTHOCHUTCIBHOCTH: HHBapUaHTHOCTH




7.1

7.2

MOAYJS CKOpPOCTHM CBe€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeUIeHHE BPEMEHH M COKpALICHHE
JUTAHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

CBsi3b Macchl C JHEpPTHEH W UMITYJIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEPrus IMOKOA
CBOOOTHOW 4aCTHIIBI

KBAHTOBAA ®U3MKA
DJIEMEHTbBI KBAHTOBOU OIITUKU

®otonbl. Popmyna [lnanka cBsa3u 3HEPTUU
7.11 doroHa ¢ ero YactroTod. OHeprus u

UMITYJBC GOTOHA

OtkpsiTue U uccneaoBanue porodrddexra.

7.1.2 Ombitet AI. CroneroBa.  3aKkoHBI
doroaddexra
YpaBHeHue OHHIITENHA s
7.1.3 dboTtorddexra. «Kpacnas TPaHHIIA»
doroaddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
715 XUMHUYECKOE NEUCTBUE CBETA

Texnuueckue ycTpoiicTBa: (POTOINEMEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapes,

CBETOINOI
CTPOEHUE ATOMA

Monenrs atoma TomcoHa. OnBITE
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

[Toctynatet bopa. N3nyuenne u
norjomieHue (OTOHOB TIPHU  TMEPEXOe
71.2.2 aToMa C OJHOTO YPOBHS DJHEPruM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM

JHEPTUU aToMa BOJIOPO/Ia




7.3

7.2.3

124

BomnHoBEIe cBo¥icTBa 4acThll. BOJHEI Ie
bpoiiis. KopnyckyiisipHO-BOJIHOBOM
nyanu3M.  Jludpaknus IJIEKTPOHOB  Ha

KpUCTaJIax

CroHTaHHOE U BBIHY>KACHHOC H3JIYYCHHUC.

YcTpoicTBO U IPUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBII
aHaJIU3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

7.3.3

[Ipaktnueckne  pabotel.  HaGmronenue

JMHENYATOro CreKkTpa

ATOMHOE A1PO

Meroasl HAOMIONEHUS U PETHCTPALlUU

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo omnpeneneHuo cocTaBa
pamuoakTHBHOTO  M3iMydeHus. CBolicTBa
anbda-, 6eta-, raMmma-u3ydeHus. BrnusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHN3MBbI

OTkpplTUE  TPOTOHa W HEUTpOHAa.
Hyxnonnas mopnens siapa [eitsenOepra —
WBanenko. 3apsan siipa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBI  OeTa-pacnas. lNamma-
U3JIy4EHUeE. 3aKOH  paJAMOaKTUBHOIO
pacnaga

OHeprus CBA3M HYKJIOHOB B  sJIpeE.

SAnepusie cuibl. Jledekt Macce aapa
SAnepuble peakuuu. JleleHHEe W CUHTE3

saaep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cuHre3. [IpobneMbl M IEpCHEKTHBHI

SIIEPHOM  DHEPreTUKU.  ODKOJIOTMUYECKHE




ACTEKThI AEPHOM SHEPTeTUKH

7.3.8

DneMeHTapHble  4YacTullpl.  OTKpBITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOMCTBAa:  JI03UMETP,
Kamepa BuibCcoHa, ANEpHBIA PEAKTOP,

aroMHas ObomOa

7.3.10

[Ipaktrueckue pabotel. HccnenoBanue

TPEKOB YaCTHUIL (mo TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bupn 3Bé3gnoro neba. Co3Be3nus, sipKue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBUXKCHUC

8.2

8.3

Conneunast cucrema. IlmaHersl 3eMHOI
TPYIIIIBI. IImaneThI-TUTaHThI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marjsle

testa COTHEYHON CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

HcTtouynuk sneprun CosHLa u 3BE371

8.5

8.6

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, Paauyc, TeMIepaTypa,
nux B3aUMOCBS3b. Juarpamma
«CHEKTPAIbHBIM  KJIacC — CBETUMOCTBY.
3BE3apl  IVIABHOM  IOCJIENOBATEIbHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTb» JUIs

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

Buytpennee CTpOEeHue 3BE3N.

CoBpemeHHbIE IIPEACTaBIICHUS 0
MPOUCXOXKIEHNH U 3Bomoru ConHI@a U 3BE31.

JTarbl )KU3HA 3BE3]

8.7

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas CTPYKTypa lNanaktuku,

pacnpeneneHue 3BE31, rasa M IbUIA.




Tlonoxeane wu naBwxkenue CoiHIIa B
lanaktuke. Ilnockas wu  cdepuueckas

IOACUCTEMBI TlamakTukn

8.8

8.9

8.10

Tuner ramaxktuk. Paguoranmaktuku ©

KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

Bcenennas.  Pacuuupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TalaKkTHK.
Bozpact u paguyc BceneHHol, Teopus
Bonbmoro B3peiBa. Mogens  «ropsiyeit

Bcenennoi». PennkroBoe usinyuenue
Macmrabnass  crpyktypa  BceneHHoil.

Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Makuwes I".A., ByxoBuLeB
B.B., Cotckmnn H.H.; nog
penakunen NMNapdeHTbeBoN
H.A.

AKUMOHepHOE 00LWEeCTBO
11 «MN3pgaTenbCcTBO
«[lMpoceeLueHne»

1.3.9.1.1. dusnka

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA

bank 3amanuii Ju1st TEKYIEro OLEHUBAHUS MO0 Y4E€OHOMY
peIMETy

«Duzuka». OcHoBHOE 0011Iee 0OpazoBanue / A.A. Skyra, E.JI.
Kouepruna,

H.A. 3arpannunas ; oz pen. JI.A. Ilapmryrnnoi. — Mocksa :
OI'bHY «MHCTUTYT

coJiepKaHusl U METOJIOB 00ydeHus», 2024. — 107 c.
[TpakTuyeckue (JlabopatopHbie) pabOThI O Y4EOHOMY MPEAMETY
«Duznkar.

OcHoBHoOe 0o611ee oOpazoBanue. Cpennee ollee 00pa3oBaHUE :
ydeOHoe rmocooue

/ 10.B. Crapokypos, A.A. fkyra, H.I'. XXnanosa ; mox pen. JILA.
[TapmrytrnOM. —

Mocksa : ®I'BHY «MHCTUTYT coeprKaHUs U METOAO0B
oOyuenus», 2024. — 28 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bub6anorexka IHOK
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