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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (popmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 knaccoB rmpu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUs (PU3MKU Ha YPOBHE CpPEIHEro OOIero
o0pa3oBaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOmni
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHMWA  ONpeNeNseT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (pOpPMHUPOBAHHWE yYMEHUN MPUMEHSTH
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pA HUAEH, KOTOpble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nmyeckux Teopuil. Begymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takxke 00CYXICHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3HKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PabOT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS Y4YaCTHUKaMU
00pa30BaTeIbHOrO TMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCST YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTyalldd TPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paToOpHOTO OO0OPYIOBAaHMS JOKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHne uWHTEpeca W CTPEMJICHHS OOYydYalOIUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenne ITUX Ielield 00ecTeunBaeTcs PemeHneM CIISAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OOBbsICHEHHUs (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJad C $SBHO 3aJlaHHOMN
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JaHUE YCIIOBHUM ISl Pa3BUTUS YMEHHUH IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKON JEATEIBHOCTH.

Peanuzanuss BOCHMTATENBHOr0 NOTEHIHAJA YPOKOB $puznkn
nperycMaTpUBaeT:
MaKCHMaJIbHOE HCIIOJIb30BAaHUE BOCITUTATEIILHBIX BO3MOXKHOCTEH

cojepkanusi ydeOHoro mpeamera Ui (GopMupoBaHHS Yy  OOyYarOmMUXCS
POCCHIMCKUX  TPAJUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M  COLUOKYJIbTYPHBIX
[IEHHOCTEW, POCCHUICKOTO HCTOPUYECKOTO0 CO3HAHUS HAa OCHOBE HCTOPUYECKOTO
NPOCBEIIEHUS; TOM00p COOTBETCTBYIOUIETO COJEPKAHHS YpPOKOB, 3aJaHUi,
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIHH 711 00CYKICHUIA;

BKIIIOUCHHE B pPab0YyI0 TPOrpaMMy IIE€JEBBIX OPUEHTHUPOB PE3yJIbTATOB
BOCIIUTAHUS, UX YUET B POPMYITHPOBKAX BOCIIUTATEIBHBIX 3a/1a4 YPOKOB, 3aHATHU;

BKJIIOUCHHE B Pab0Ovyl0 MporpaMMmy MpeaMeTa TEMAaTUKH B COOTBETCTBUU C
KaJICHJJAPHBIM TIJIAHOM BOCIIUTATEIBLHON pabOTHI;

BBIOOP METOJOB, METOJHK, TEXHOJIOTHH, OKa3bIBAOIIMX BOCIHUTATEIIHHOE
BO3/ICHCTBHE HA JTUYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HICAIIOM, IEIBI0 U
3alayaMy  BOCTIMTAHHSI, IIEJICBHIMH OPUEHTUPAMH PE3YIbTATOB BOCIHUTAHMS,
peanu3aIuio MPUOPUTETa BOCTUTAHUS B YICOHOMN JEATEIHHOCTH;

NPUBJICUCHWE BHUMAHHUS OOYy4alONIUXCS K IICHHOCTHOMY  aCIeKTY
M3y4aeMbIX Ha YpOKaxX TMPEAMETOB, SBICHUNH U COOBITHH, WHUIMUPOBAHHEC
00CYXIIeHU!, BBICKA3bIBAHUIM CBOETO0 MHEHHUS, BHIPAOOTKH CBOETO JWYHOCTHOTO
OTHOMICHUS K U3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM;

MIPUMEHEHHE MHTEPAKTUBHBIX dbopm y4eOHOM paboThI —
WHTEJUICKTYaJbHBIX, CTUMYJHPYIONUX TO3HABATEIBHYI0 MOTHBAIIUIO, HWTPOBBIX



METOJUK, IUCKYyCCHUH, MJArOIUX BO3MOXKHOCTh TPHUOOPECTH OMBIT BEACHHS
KOHCTPYKTHBHOTO JHAJiora; TPYNIOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOIIECHUSI W JCHCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET PAa3BUTHUIO KPUTHUYECKOTO
MBIIUICHHUS;

noOyxaeHne oOydaroumxcss CcoO0JIIo1aTh HOPMBI TOBEACHMS, IpaBuia
OOIIEHHS CO CBEPCTHUKAMU W TEJaroraM, COOTBETCTBYIOIIME YKIaIy
o011eo0pazoBaTeabHOM OpraHu3aluu, YCTaHOBJICHUE u MOJJIEPKKY
n00poskenaTeIbHON aTMOC(EPDL;

OpraHu3anuio medcTsa MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX 00yUaIOIIUXCS
HaJl HEYCHEBAIOUIMMH  OJHOKIACCHUKAMH, B TOM 4YHCIE C OCOOBIMH
00pa3oBaTEeNbHBIMU  MOTPEOHOCTSMH, JAIOIIET0  OOYYalOMIMMCS  COLMAIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA M B3aUMHOW MTOMOIIIH;

UHUIIMMPOBAHUE W  TOAJEPKKY  HCCIIEJIOBATEIBCKOW  JEATEITHHOCTH
oOyuaroruxcs B hopMe WHIANBUAYAIBHBIX U TPYIIIOBBIX TPOSKTOB.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

KonnyecTBO KOHTPOJIBHBIX U JAOOPATOPHBIX pabOT COOTBETCTBYET HOpMaM,

NpeayCMOTPEHHBIM  (eiepalbHBIM  Oa3WCHBIM  IJIAHOM:  KOHTPOJIBHBIX-4,
1a00paTOPHBIX-7.



COAEPKXAHUE OBYUYEHUA

Paznen 4. JaekTrpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomacHuUmMHAs UHOYKUUA

[locTtossHHbIE ~ MarHuThl.  B3auMonmencTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MAarHWTHBIX MoJed. JIMHMM MarHUTHOM HMHAYKUMW. KapThHa JAMHUN MarHuTHON
WHJIYKIUH MOJI MOCTOSTHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOAHMKA C TOKOM. KapTuHa JnUMHUNA MHAYKUIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HamIpaBlieHUE. [[BHUKEHUE 3apsiKEHHOW YaCTUIBI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BeEkTOpa MarHUTHOM
UHOAYKOAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IJIEKTPOABMKYIIAS CHJIA WHIAYKUWU B
IIPOBOJHUKE, IBUXKYILIEMCS IOCTYIATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTHBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJABWKYIIAs CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHnueckue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TIOJISL.

B3aumopelictBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelicTBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYILIEH CUJIbI MHIAYKIIMU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.



SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.

NccnenoBanne 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNMHbLE KOJ1€OAHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHHUYECKHE  KOJeOaHUSI.
Mapmonnueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4eCKM MASTHUK. YPAaBHEHHUE TAPMOHHUYECKUX
kosnebanuit. [IpeBpalnieHue SHepruu Mpu TaPMOHUYECKUX KOJIEOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU H
ANIEKTPOMArHUTHbIMU KojeOanusamu. dopmymna TomcoHa. 3akoH CcoXpaHEHHUsI
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarumx KojeOaHusX. BeIHYX/ICHHBIC MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyX/1€HHbBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

ITepemennblii  TOk. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBO, mepeaada U MOTPEOJICHUE DICKTPUICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YecKkne yCTpOWCTBA M IPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTenbHOM CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJieOaHuu.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mOCHENOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadu.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

Onpenenenue yckopeHus cBOOOHOTO MaJIeHHs TPU OMOIIU MasiTHUKA



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60TIHbL

Mexannyeckue BOJIHBI, yCHOBUsS pacnpocTpaHeHnus. Ilepuon. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepeuHbie W NPOJONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, B, V B anexkrpomarautHoii BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpETOMIICHUE, MoJsapu3anus, Audpakius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7eKTPOMAarHUTHBIX BOJIH. [IpUMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3U U TeaeBUIeHUs. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEBI.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHNE MTONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeniuu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUITMTYIOW U
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJICHHUE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcus cseta. ClioxHbIN cocTaB O6enoro ceera. L{BeT.

CoOwuparomiue ©W  paccewBaroliue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHMEe M ONTUYECKas Cujia TOHKOW JMH3BL. IlocTpoenue wnzoOpaxkeHuil B
coOuparonmx U pacceuparomux guH3ax. opMyna TOHKON NMH3BL. YBelIUUYEHHUE,
JAaBa€MOE JINH30M.



[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuvoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
IU(GPaKUMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
onTHKa, Tu(pakmoHHas peméTka, MoJIpousl.

Jlemoncmpayuu

[IpsmonHEHOE pacIpOCTpaHEHUE, OTPAKEHHUE M TPEIOMIICHUE CBETA.
Onrtruueckue mpudopHI.

[TonHOe BHyTpeHHEE OTpakeHue. Moiesb CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

HaGmronenne natepdepeHinm crera.

HaGmonenue nudpakuum ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cniekTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Ornpenenenue JIMHBI CBETOBOU BOJIHBI

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUH OTHOCUTEIBHOCTH

I'pannnpl  NpUMEHMMOCTH — KJlacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIUAJIbHOW TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUTVHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTHIIbl. JHEPrUs
MOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoit ONMuUKU



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA ¢ €r0 YaCTOTOU. DHEprus
U UMITyJIbC (pOTOHA.

OTtkpeiTue u uccieaoBanue orodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
dororddexra. YpaBuenue DiHmreiHa i dotodddexra. «KpacHas rpaHunar
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTtongaTuuk, colHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas moxaenb artoma. Iloctymarel bopa. M3nydeHue U moOrJonieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpoisst. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHUYeCKHe YCTPOWCTBA M IMPAKTUYECKOEC MNPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HabGmronenne nuHeiyaToro CrexKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paguoakTuBHOTO wu3iaydeHus. CpoictBa anb(da-, OeTa-, raMMa-U3Iy4YEHUS.
BnusiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeuWTpoHa. HyknonHas monens sanapa [eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3IIy4EeHHE. 3aKOH PaJUOaKTUBHOIO pacnaza.

DHeprusi CBs3M HYKJIOHOB B siape. SAnepHbie cuibl. JledekT maccsl aapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

SAnepubiii peakrop. Tepmosinepusiii cuHTe3. IIpoOieMbl W THEPCTIEKTUBBI
AIEPHON SHEPrETUKHA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EquHCTBO hrsnueckoil KapTUHbI MUpa.

TexHuueckne ycTpoHCcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3gus, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJINMOE
JBH)KEHUE.

CosniHeuHas cucTeMa.

Connue. ComnHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J TIJIaBHOM IIOCIENOBATEIbHOCTU. BHYTpeHHee CTpoeHHuE
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUN U 3Botounn CoiHLa U
3BE3/1. DTambl )KMU3HU 3BE3I.

Muneunbiii I[lyts — Hama T'amaktuka. Ilonmoxxenue u nBuwkenue CosiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranmaktuku u xkBazapsl. YUEpHBIE ABIPHI B sApax
rajgaKTHUK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa006sa. PazOeranue rajgakTuk.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJyIIapus U sIPKUE 3BE3IBL.

HaGmonenus B Teneckon Jlynsl, manet, Mueunoro IlyTu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm w acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU chepax AesTENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHHE MHUpPA, pOJib (PU3HUECKON Teopuu
B (OpPMHpPOBAaHMU TpPEACTAaBIEHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTAaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs C
y4ETOM COJAEPIKATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pEUIEHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbl U MX IPOEKIUU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE AJIEMEHTAapHbIX (QYHKIMM, NpPU3HAKM MOAOOUS TPEYroJbHUKOB,
OIpeiesICHHUE MIIOLAAN IIIIOCKUX GUryp u o0béma Tel.

buonoeusa: »nexTpuueckue SBICHUS B JKUBOM MpHpone, KoyieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJIE, IEUCTBUE
paguanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUSl KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHasus.

l'eocpagpua: MarHuTHbBIE TOdIOCAa 3€MIIM, 3aJ€KM MArHUTHBIX Py,
(doTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPACEHUH.

Texnonozua: JAHUM DIEKTPONEpPENad, TIEHEpAaTOp IEPEMEHHOIO TOKa,
AIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAaIAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «®PuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpaszoBanus (0a30BbI ypOBEHB) MOJDKHO OOECHEUUTh JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIBHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3yIbTaThl OCBOCHHS YueOHOTO mpeameTra «Du3MKay HTOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYarOIIUXCS  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPCHHEH TO3UIIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH,  TO3WTHUBHBIX  BHYTPEHHHUX  YOEKIEHUH,  COOTBETCTBYIOIIMX
TPAJAUITMOHHBIM IICHHOCTSIM POCCHICKOT0 OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JACSATEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaNpaBICHUI
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xIaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAKIAHCKONU MO3UIIMU OOYYArOIIErocsl KaKk aKTHBHOTO H
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAWIIMOHHBIX  OOINEUETOBEYECKHMX  T'yMAaHUCTHUECKUX |
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESITEILHOCTh B HHTEpPECAX TI'PaxkIaHCKOIO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICUCTBOBATh C COLMAIBHBIMUA MHCTUTYTaMU B COOTBETCTBHU C
X QYHKIIUSIMHA H Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHMSI:

c(hopMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

[ICHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICGHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI W IIEHHOCTH, B TOM 4YHCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHUE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYyIIIETO;

4) 3¢TETHYECKOT0 BOCITUTAHHUA:

ACTETHYECKOE OTHOILICHUE K MHUpPY, BKJIIOYAs 3CTETHUKY HAYyYHOrO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3IuvHbIM cPepaM NpodhecCUOHATbHON EeATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 7K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYpbl, OCO3HaHHUE TJ00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYILIECTBICHUE JIEMCTBUM B OKPYXKAKOIIEH CPENE HA OCHOBE
3HAHMSI 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIHIMpeHre OMbITa JeATEIbHOCTH IKOJIOTHYECKON HAMPaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAaHUMU 10 (PU3BHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATENIbCKYIO ESITEBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO bopMyIHpOBATH u aKTyaJu3upOBaTh mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENIATh eI JESITEIbHOCTH, 3aJ1aBaTh IAapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTPUBAEMbIX (DU3UUECKUX
SIBIICHUSIX;
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHalM3a HMCIOIIUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbh KOPPEKTHUBBI B JICSATECIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEeJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATH M BHITIOJHITH padOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH KHU3HEHHBIX MPOoOJIeM.
ba3oBble ucciiegoBarejibCKue J1elCTBHUA .



BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHSAMH W METOJaMU
(u3nUecKol HayKu;

BJIa/ICTh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOHN JESITeIhHOCTH B
00nacT (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJILHOMY TIOUCKY
METOJIOB pElICHHs 3a1ad (PU3UUIECKOTO COJACp)KaHUs, NPUMEHEHHUIO DPa3INYHBIX
METOJIOB ITO3HAHHSI,

BIAJIETh BUJAMH JICATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIlMK, MPeoOpa30BaHUI0 W TMPUMCHCHHIO B PAa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YHCJIE TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJISATh TMPUYMHHO-CICACTBEHHBIC CBS3W M aKTyaJlM3MpOBaTh 3aady,
BBIJIBUTATh THIOTE3y €€ PelICHUs, HaXOUTh apryMEHTBI IS JI0Ka3aTelIbCTBa CBOMX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI¢ PEIICHUS 3aa9d PE3yJIbTaThl, KPUTHUCCKU
OIICHMBATh UX JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥ (OPMYITUPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIBHON
NESITENHHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 1O (U3MKE B MPAKTHUECKYID 00JacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHbBIE TIOJIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMH TOJY4YeHUsT HHGOpMAIMK (PU3UYECKOTO COAEpNKAHUS U3
HMCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TIIOWCK, aHaJu3,
CUCTEMATH3allMI0 W WHTEPIpeTanuio HHGOPMAIMK PA3IUYHBIX BHIOB U (GopM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpMAITUH;

MCITIOJIB30BaTh CPEICTBA HHPOPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
B pEHICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTraHU3AIMOHHBIX 3a7a4 C
coOmoeHneM TpeOOBaHWK DPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TPABOBBIX W OTHYECKUX HOPM, HOPM HWH(OOPMAIIMOHHOM
0e30MMacHOCTH;

co37aBaTh TEKCTHI (PU3MIECKOTO COACPKAHUS B Pa3IMIHBIX (popMaTax ¢ yu€Tom
Ha3HayeHusi MHOpPMALUK U IIEJIEBOM ayJuTOpUM, BbIOMpask ONTUMAIbHYIO (OpMy
MIPEICTABIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:
OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOH JEATENHHOCTH;



pacno3HaBaTh MPEANOCHUIKY KOH(QIMKTHBIX CUTyallui U CMATYaTh KOH(IUKTHL;

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUsA C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh W MCIIOIB30BaTh IMPEUMYLIECTBA KOMAHIHOW U HWHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMaTUKy M METOAbl COBMECTHBIX JAEUCTBUH € Yy4€TOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IpUHUMATh  LEIM  COBMECTHOW  JCATEIIBHOCTH,  OpPraHU30BBIBATH U
KOOPAWHUPOBATh JEUCTBUS 1O €€ JOCTMIKEHMIO: COCTAaBIIATh IUIAH JIEMCTBUH,
pacnpenensaTh pojid € YYETOM MHEHUH Y4YaCTHHUKOB, OOCYXKAAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M Ka)XJIOT0 YYaCTHHKAa KOMaHJbl B OOIINI
PE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE IIPOEKTHI, OLEHMBATh HUJIEU C IIO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEJCHHE B  PA3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSATETILHO OCYIIECTBISATh TMO3HABATEIBHYIO NEATEILHOCTh B 00JACTH
GU3UKM W aCTPOHOMHUH, BBIABISITE TPOOJEMBI, CTaBUTh H (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIILHO COCTABIISITh TJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4,
IJIaH BBITIOJTHEHUS TIPAKTHYECKOW paboThl C yd4€TOM HWMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUM

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAaHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBATH (POPMUPOBAHUIO M MIPOSIBICHUIO dPYAUIINH B 00JaCTH (DU3UKH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLJIEKT:

7aBaTh OIICHKY HOBBIM CHUTYallWsiIM, BHOCHTh KOPPEKTHUBHI B JCSTECIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIAJICTh HaBBIKAMU MO3HABATEIHLHON peIEKCHH KaK OCO3HAHMS COBEPIIIACMBIX
JEHUCTBUHN U MBICIUTETBHBIX TIPOIIECCOB, UX PE3yIbTATOB M OCHOBAHUI;



HCITOJIB30BaTh MPUEMBI PEQIICKCUU JIS OIEHKH CUTYyalluu, BBIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBAaTh PHUCKA W CBOCBPEMEHHO MPUHUMATh PEIICHHS 110 WX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TMIPU aHAIU3€ pPe3yJbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M JOCTOWHCTBA;

NPUHAMATh MOTHBBI W apryMEHTBl JPYrUX TMIPU aHaJU3e pPEe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B nporiecce MOCTHKEHHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI 110
¢usMKe I YPOBHS ~ CpeAHETo  OO0mIero oOpa3oBaHUS Yy  OOy4aromuxcs
COBEPIICHCTBYETCS OMOIMOHATbHBIH WUHTEIUICKT, TIPEIITOTaratoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIICTO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHME, BHUJIETh HAIpPaBJICHUS Pa3BUTUS COOCTBEHHON SMOIMOHANIBHOW CQeEpHI,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJEHHWE, CIIOCOOHOCTh  aJanTUpPOBaThCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTIDKCHHIO e U
yCliexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE [EHCTBOBATh MCXOMsl U3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUU, BKIIOYAIONIEH CIIOCOOHOCTh MOHWUMATH AMOIIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIICHHSI, CTIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C
JIPYTHMH JTIOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenust B 11 kjacce npeaMeTHbIE pe3ysIbTaThl HA 0230BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpPHUMEpPax poib U MecTo (u3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAYYHOW KApPTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATENBHOCTU JIOAEH, LEIOCTHOCTh WU €IMHCTBO
bu3nYecKoi KapTHHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS HU3YYCHHBIX (U3HUYECKHX MOJENEH:
TOYEYHBIN JJICKTPUUYECKUN 3apsj, Jyd CBETa, TOUYCUHbIA HUCTOYHUK CBETA, AlEpHAas
MOJIeb aTOMa, HyKJIOHHAsi MOJIEJIh aTOMHOTO sJipa MpHU pelieHun HU3nYeCcKuX 3aady;



pacrio3HaBaTh (hU3MYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMUKN W KBAaHTOBOW (DU3UKH: BJIEKTpUUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MArHUTHOE JIEUCTBUSI TOKA, B3aUMOJCHCTBHE
MarHUTOB, SJIEKTPOMArHUTHASI UHIYKIIUS, AEHCTBUE MAarHUTHOTO TIOJIsI HA MPOBOIHUK
C TOKOM M JABWXYIIMICS 3apsj, OJJICKTPOMArHUTHBIE KOJEOaHUsS U BOJHBI,
MPSIMOJIMHEHHOE pacnpocTpaHeHue CBeTa, OTpa)keHue, pesioMJIeHHE,
untepbepeHuus, auPpakuus U [OJSpU3AIUsS  CBETa, JUCIEpPCUS  CBETa,
dotoanektpuueckuii 3Pdext (bhoTodddexT), cBeTOBOE MaBlICHHE, BOZHHUKHOBEHUE
JUHEWUYATOro CIHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M  HUCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMHUCHIBATh H3YyUYCHHBIC CBOMCTBAa BeEIIECTBA (AJIEKTPUUYECKHE, MarHUTHBIC,
ONTHUYECKUE, DTIEKTPUUECKYIO MPOBOIUMOCTD PA3IMUHBIX CPE) U DJIEKTPOMATrHUTHBIC
SBICHUST (TPOIIECCHI), HMCIOJIb3Ys (PU3MYECKUE BEJIIMUUHBI: DJICKTPUUCCKUIN 3apsi,
CWJIa TOKa, JJIEKTPUUECKOE HAIpsHKEHHE, IJIEKTPUUECKOE CONMPOTUBIICHUE, Pa3HOCTh
MOTEHITMAIOB, JIEKTPOABIIKYIIAs Cuila, padoTa TOKA, WHIYKIIUS MAarHUTHOTO TIOJIS,
cuna Amnepa, cuna JlopeHua, "HAYKTUBHOCTb KaTYIIKH, SHEPTUS AJIEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, TIEPUOJI U YacToTa KoJieOaHUN B KOJeOaTeIbHOM KOHTYpE, 3apsi/
U CHJIa TOKa B MPOIIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjebaHuil, pokycHoe
pacCTOSIHUE W ONTHYECKas CHWJIa JIMH3bI, MPU OIMCAHWM NPABUIBHO TPAKTOBATH
(¢u3MUECKHii CMBICI HMCHOJB3yeMbIX BEIWYMH, WX O0O0O03HAUYCHHUS U EIIUHUIIBI,
yKa3blBaTh (DOPMYJIbI, CBA3BIBAIONINE NAHHYIO (DU3UYECKYIO BEJIMYHMHY C JIPYTUMU
BEJIMYMHAMUY;

ONHUCHIBATh HW3YUYCHHbIC KBAaHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3Ys
(du3nUecKre BEIIMUYMHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JITTHHA BOJIHBI M 4aCcTOTa
CBETa, DHEPTUsl U UMITYJIbC (OTOHA, MEPUOJ MOTypacnaaa, YHEPrusi CBI3U aTOMHBIX
snep, IpU OMUCAHWU TPABWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICT HCIOIB3YEMBIX
BEITUYHH, NX 0003HAUYCHUS M €IMHUIIBI, YKA3bIBATh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
Gu3MUECKyI0 BEIMYMHY C IPYTUMU BEIMYUHAMU, BBIUUCIATH 3HaUCHUE (pr3ndecKoi
BEJINYUHBI;

aHAJM3UPOBaTh (PU3MYECKUE MPOLECCHl W SIBJICHMS, HUCIOJIb3Ys (HU3UUYECKHE
3aKOHBl W NPUHUUIBL 3aKOH OMa, 3aKOHBI MOCIEN0BATEIBHOTO U MapauiebHOrO
COCMHEHUSI NPOBOAHUKOB, 3akoH Jlxoyms—JleHna, 3akOH 3JIEKTPOMArHUTHOM
WHIYKIUK, 3aKOH MPSMOJIMHEHHOIO paclpOCTPAaHEHUsI CBETA, 3aKOHBI OTpaKEHUS
CBETa, 3aKOHbI MPEJIIOMJICHUSI CBETa, ypaBHeHHE OHHINTeHHa 171 (orodddekra,
3aKOH COXpaHEHMsI DHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHUSI MacCOBOTO uHMcla, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacrnaja, Mpyd 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BbIpaKEHHE U YyCJIOBHUS (TpaHMIlbl, O0OJIACTH)
MIPUMEHUMOCTH;



OTIPEJICIISITh HAMPaBJIEHUE BEKTOPA WHIYKIIMK MAarHUTHOTO TTOJIS TIPOBOIHHUKA C
TOKOM, CUJIbl AMiiepa u cuibl JIopeHna;

CTPOUTH M OMHUCHIBATh N300paKCHHE, CO37]aBaEMOE INIOCKUM 3ePKajIOM, TOHKOH
JIMH30;

BBITIOJIHATD JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (PU3HYECKUX SBICHHA U
MPOIIECCOB C HCIOJB30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUH: TIPU 3TOM
dbopmynupoBaTh npodiieMy/3agauy U TUIOTE3Y y4eOHOIro SKCIEPUMEHTa, cOOupaTh
YCTAaHOBKY W3 MPEUIOKEHHOTO 000PYI0OBAHUS, TIPOBOJANTH OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSIMbIE W KOCBEHHBIC M3MEpPCHUS (U3MYECKUX BEIHMYUH, TPU
3TOM BBIOMPATh ONTHMAJIBHBINH CIIOCOO W3MEpPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

MCCJICIOBATh 3aBHCHUMOCTH (PU3WYCCKUX BEIMYMH C WCIOJIb30BAHUEM MPSIMBIX
MU3MEpPEHUI: TIPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (UKCHPOBATH PE3YIbTaThI
MIOJTYYCHHOW 3aBUCUMOCTH (PM3MUCCKUX BEIIMYMH B BUJEC TaOJIUIl U TpaduKOB, JIeIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh TMpaBuia 0e30MacHOro TpyAa NpH MPOBEJIECHUU HCCICAOBAHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM M  MPOEKTHOM
JESTENBbHOCTH C HUCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU JAOOPATOPHOTO
000py10BaHMS;

pemiath pacu€THbIEC 3a/1a4M C SBHO 3aJJaHHON (U3UUECKONU MOJIEIIBIO, UCTIONb3YS
¢dusznueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJW3a YCJOBUS 3aJladyd BBIOUPATh
(bU3UIECKYI0 MOJIEb, BBIACIATh (U3NUECKUE BEIUIMHBI U (POPMYIIbI, HEOOXOIUMBIC
st e€ pemnieHusi, MPOBOJAUTH PAacu€Thl M OIICHUBATh PEATBHOCTH MOJYyYEHHOTO
3HaueHUs (PU3NIECKON BEIMUNHBI;

peniaTh KaueCTBEHHbBIE 3aJ]a4M: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPEUUBYIO
[IEMIOYKY PACCYKJIEHHUH C OMOpOM Ha W3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

MCITIOJIB30BaTh TIPH PEUICHUN Y4eOHBIX 3a7a4 COBpEMEHHbIE MH(GOPMAITMOHHbBIE
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU U TIPEIICTABICHUS
y4eOHOW © HAy4YHO-TIOMYJSpHOW WH(OpMANMM, TOTYyYeHHONW W3 Pa3IMIHBIX
HMCTOYHHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTYy4aeMyI0 HH(HOPMAITHIO;

OOBSCHATH IPHUHITUIIBI TCUCTBHSI MAITMH, PUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nu4aTh YCIOBHS MX 0€30MaCHOTO UCTIOIB30BAHUS B TTIOBCETHEBHOM JKU3HM;

MIPUBOJIUTH MPUMEPHI BKIIaJIla POCCUUCKUX U 3apyOEKHBIX YUIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOMIETO MHpA, B pPA3BUTHE
TEXHUKH U TEXHOJIOTHH;

HCITOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM KU3HU JJIS
oOecrnieueHus: 0OE30MACHOCTU TMpU OOpalleHUH ¢ MNpUOOpaMu M TEXHUYECKUMU



YCTPOMCTBAMHU, ISl COXPAaHEHUs 3I0pPOBbSA U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNNe C BBINOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMNIbI, PAUOHAIBHO PacCHpenesaTh OOS3aHHOCTU U
IJIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSX, aI€KBATHO OILICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

TEMATHUYECKOE IIVIAHUPOBAHUE

Ha3Banue TemMbl, pa3aesia KounuecTBo DneKTpoHHbIE (IUPPOBHIEC)
4yacos 00pa3oBaTesIbHbIE PECYPCHI
DIIEKTPOAMHAMHUKA 13 bubnuotexa [JOK

https://m.edsoo.ru/7f41c97¢c

Konebanus u BOTHBI 14 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Onruka 14 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

N3nydenns U CeKTpsI 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

DJIEMEHTBI TEOPUH OTHOCUTEIHLHOCTH 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

KBanToBas usnka u 371€MEHTHI 19 bubnuorexa [JOK
acTpoGU3HKH https://m.edso0.ru/7f41c97c¢
Peseps Bpemenu 3
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