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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ETU U3Y4YeHHs] (U3UKUM Ha YPOBHE CPEIHEro OOIIEro
o0pa30BaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e [UVJAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e coZiepkaHue yueObHoro npeameta «@u3nka» 1o rojaM o0yyeHHUs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. llIkonpHBIN Kype PU3HKHA — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH pAX HUAEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €TI0
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3UKH
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBA3U PA3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX INPEACTABICHUSAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISAETCA yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEIMYMH W I[IOCTAaHOBKY OIIBITOB IO TPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISAIOIINE IPUMEHSTh U3yYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOACIU IS CUTyallud TPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO OOIIET0 00pa30oBaHusl JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUYCHUYCCKUX MPAKTUICCKUX PAbOT U JEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHHH M  TPOIECCOB, OAMIUPHYCCKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHueckue KOMILIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e popMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYy4aloIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHUA U (popMUpOBaHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

 hopMupOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa M3Y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHe yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BAaHHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHMe TpenCTaBICHUNW O POMU (PU3UKH NI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYAs MEXAHHKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e popMupOBaHHE yMEHMI NPUMEHATh TEOPETUYECKUE 3HAHUA I
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIICHHS pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NMUecKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3/IaHME YCIIOBUU JIS Pa3BUTHS YMEHHH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

obOpazoBanus otBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemelii B mnporpamMme no (U3MKE MEpeueHb JabOpaTOpHbIX U

NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YUYHUTENb JEJaeT BbIOOD
NpOBEACHNUS JIAOOpPaTOPHBIX pabOT M OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

IlocTosiHHBIE ~ MarHuThl.  B3amMoJeWcTBHE  MOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHHAaykuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOM MHAYKIMU. KapTuHa JIMHWUIA MarHUTHOW
WHJIYKIUY MOJI MOCTOSTHHBIX MAarHUTOB.

MarauTtHoe T1I0J€ TPOBOAHUKA € TOKOM. KapTuHa IHMHUNH HWHIYKIUH
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJieHUE. [[BHKEHUE 3apsSKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

SIBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOTOK BekTOpa MarHUTHOWU
WHIYKIUUA. OJIEKTPOABMIKYILAST CHJIA HWHIAYKIMUA. 3aKOH JJICKTPOMATrHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekrpuueckoe Tmosie. IJIEKTPOJABHXKYIIAsS CHJIAa HUHAYKIUA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HME CaMOMHAYKIMU. OJCKTPOABWKYIAS CHJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHu4YecKkne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: TMOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, SJICKTPOJBUTrATENb, YCKOPHUTEIU DIEMEHTapPHBIX
YaCcTUIl, HTHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JICKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUX MarHUTHOTO TOJIS.

B3aumopelicTBrue 1ByX NpOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KOJ1e0aAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa u ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosieOanuii. [IpeBpalniieHrue SHepruy MPU TAPMOHUYECKUX KOJICOAHUSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaIbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux koyieOaHusIX. BbIHYK/IeHHbIE MEXaHUYECKHUe
kosnieOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tparchopmarop. IIponsBoacTBo, mepeaadya u MOTPEOICHUE DICKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUHU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHOM CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJeOaHU.

Pe3oHanc mnpu 1mOCHENOBATENIBHOM COEAWHEHUM PE3UCTOpA, KATYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojesnb JIMHUY 3AEKTPOIIEpeaadu.



Vuenuueckuii skcnepumenm, nabopamophsie pabomol

NccnenoBanue 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpEMEHHOTO TOKA B LENM W3 IOCIEIOBATEIBHO
COEMHEHHBIX KOHJIEHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbIE GOIHbL

MexaHnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocTh
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepedHble W MPOJONBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3JIYYEHHS SJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »1€KTPOMArHUTHBIX BOJH. [IpuMeHEHHE AJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas [MArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMIICHHE, TOIsIpu3aIus, udpakius, UHTEpPepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacrpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUSI.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomne u pacceuBaroiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYEcKas cujla TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(pEpPEHIIMOHHON
KapTUHE OT ABYX CHMH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

HNudpakius cBera. JudpakuronHas pemérka. YcaoBue HaOIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMONMHENWHOE pPacHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpuOopsHI.

[TonHOEe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

HaGmonenne naTepdepeHinm cBera.

Ha6monenune nudpakuuu cBera.

Hab6mronenune nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHne criekTpa ¢ MOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazagen 6. OcCHOBBI ClIENMAJBHON TEOPHHU OTHOCUTEIBLHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAIICHUE
JUTUHBI.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEl U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHudeckue yCTpOWCTBA M TMPAKTUUECKOE TPUMEHEHHE: (POTOAIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO o -4acTHII.
[Inanetapuas wmonens atoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckynsipHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens onsita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa



paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsHue paniroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHEe NpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosepubiii cuntTe3. [IpobGiiemMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EqHCTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (11O TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUIUKH

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

Bun 3Bé3mHoro neba. Co3Be3gusi, SpKuUe 3BE3NBI, IUIAHETHI, UX BHJINMOE
JBH)KCHUE.

CosniHeuHasi cucTeMa.

Connne. ComHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, MX OCHOBHBIE XapAKTEPUCTUKHU. JlnarpamMma «CHEKTPAJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOCHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3Bomtonuu CollHIa U
3BE3/. DTarbl )KM3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajgakTuk.
Teopus bosbmioro B3peiBa. PenukToBOE M3nydeHueE.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENICHUs MOJ0KEHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTUA YEJI0BEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SBJICHUE, HAay4HbId (akT, rumores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIOCKUX (puryp u oobEéma ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOM MPHPOJAE, KoJeOaTelbHbIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOJKHO OOECIEUUTh JOCTUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHOU eATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKH HAa POTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
-CaMOCTOSITEIFHO ~ (POPMYIMpPOBaTh M aKTyaIM3WpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
-OTIpeIeNIATh IEJH JEATEIBHOCTH, 3a7aBaTh IapaMEeTPbl U KPUTCPUU UX
TOCTHKCHUS,
-BBISIBJIAITH  3aKOHOMEPHOCTH M TMPOTUBOPEUHS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
-pa3pabaThiBaTh IUIAH PEIICHUs MPOOJIEMBI C YYETOM aHalM3a UMEIOIINXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
-BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
-KOOPJIMHHUPOBATH ¥  BBIMIOJNHATH PabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
-pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUU )KHU3HEHHBIX MTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
-BIIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSAMU U METOJaMU
bu3nYecKol HAyKH;



-BIIaJICTh HaBBIKAMHU Y4e€OHO-HCCIIEI0BATENbCKON U IPOEKTHOM JIEATETHbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

-BNIJICTh BHJAMHU JACSITENPHOCTH MO TONYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIPETalny, MPeoOpa3oBaHUI0 W MPHUMEHEHHI0O B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

-BBISIBIISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HaXOJWTh apryMEHTBI IS JI0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

-aHAJIM3UPOBATh TONYYCHHBIE B XOJ€ pEIISHUS 3a1addl pe3ybTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

-CTaBUTh M (QOpPMYJIHpPOBaTH COOCTBEHHBIC 3aJadydl B 00pa30BaTeIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

-JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

-yMeTh TEPEHOCUTh 3HaHWUsA MO0 (HU3MKEe B MPAKTHUECKYIO 00IacTh
KHU3HEICITCITLHOCTH;

-yMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

-BBIIBUTATh HOBBIE UJIEU, IPEJIaraTh OPUTrHHAIbHbIE TOAXO/bI U PEIICHHUS;

-CTaBUTh IPOOJIEMBI U 33]1a4M, JOIYCKAIOIIUE aJIbTePHATUBHBIE PEIICHNUS.

PabGora ¢ undgopmanmeii:

-BJIaJIETh HAaBBIKAMHU IOJIy4€HUs MH(OpMaLUU (PU3MUECKOTIO COJEpIKaHUs U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBIATH IOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

-OLICHUBATh JIOCTOBEPHOCTh UH(POPMALHH;

-ACIIOJIb30BaTh  CpeACcTBAa HH(MOPMALMOHHBIX M  KOMMYHHUKallMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OpPraHU3aIl[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

-cOo371aBaTh TEKCTHl (PU3MYECKOTO COAEpKaHMS B PA3IUYHBIX (opMmaTax c
yu€TOoM Ha3zHAYeHUS MHPOPMAIMHU U LEIEBON ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
-OCYIIECTBIISAITh OOILIEHHE Ha ypokax (U3MKM U BO BHE-ypPOUHOU
NEATENbHOCTH;



-pacno3HaBaTh MNPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd W  CMSTr4arh
KOH(DJIUKTBHI;

-pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOXO TOYKY 3pPEHMS C MCIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

-[IOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U MHAUBHUAYAIBHON
paboThI;

-BbIOMPATh TEMATUKY U METOJAbl COBMECTHBIX JIEUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YIE€HA KOJUICKTUBA,

-[IPUHUMATL LM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

-OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa M KaXKJAOIO y4YaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

-[IpeJIaraTb HOBBIE IIPOEKTHI, OLCHHWBATh WAEU C NO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

-OCYILECTBJIATh IMO3UTUBHOE CTPATEIMYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

-CaMOCTOSTEJIPHO OCYIIIECTBIIATh MO3HABATEIBHYIO JCATEILHOCTh B 00JaCTH
bU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

-CaMOCTOSITEJILHO COCTABJISITh IIJIAH PEUICHUS PACUETHBIX W Ka4eCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

-J1aBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

-pacIIupsATh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX IIPEATIOUTCHHN;

-JleJlaTh  OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

-OlICHUBATh NMPHUOOPETEHHBIN OIIBIT;

-crIoco0CTBOBaTh (OPMUPOBAHUIO M TIPOSBICHUIO SPYAUIMH B 00JacCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00pa30BaTEeILHBIA M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

-llaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JICATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

-BlaJeTh ~HaBBIKAMM  TO3HABATENIbHOM  pediiekcMu Kak  OCO3HAHMS
COBEpIIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IMPOIIECCOB, HMX pPE3yJbTaTOB U
OCHOBaAHUI;



-UCTIOIB30BaTh NTPUEMBI PEPIIEKCUU AJI OLIEHKU CUTYallMH, BEIOOpA BEPHOIO
peleHns;

-yM€Th OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELIEHUS IO HUX
CHUKEHUIO;

-IIPUHAMAaTh MOTHBBI W apryMEHThl JPYTrUX I[pPH aHAJU3€ PE3YyIbTAaTOB
NEATEIbHOCTH;

-IPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

-IPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIIUOKHU.

B mpouecce noCTMKEHUSI JIMYHOCTHBIX PE3YJIBTATOB OCBOECHHS IMPOTPAMMBI
no Qu3uke I8 YpOBHSA CpeAHEro oOuiero oOpa3oBaHHs Yy OOyYarolIuXcs

COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOIar afoIHA
c(hOpMHUPOBAHHOCTb:
-CaMOCO3HaHUH, BKITIOYAIOIIETO CIIOCOOHOCTH IOHMMAaTh CBOE

HSMOIIMOHAJLHOE COCTOSIHWE, BHJETb HAMpPaBICHUS PAa3BUTUA COOCTBEHHOM
AMOIIMOHATIBEHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

-CaMOPETYJIUPOBAHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHME NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJECHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIHBIM U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

-BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIOUIEH CTpeMJIEHUE K JOCTH)KEHUIO LENH U
ycliexy, ONTUMHU3M, WHHULUATUBHOCTb, YMEHHE JE€HCTBOBATH HMCXOJsS U3 CBOUX
BO3MO>KHOCTEH;

-3MIIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro INpPU OCYIIECTBICHUH OOIIEHMs, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

-COIIMAJIHBIX ~ HaBBIKOB,  BKJIIOYAIOUIMX  CIHOCOOHOCTh  BBICTPAUBATh
OTHOILEHUSI C JAPYTUMH JIIOJAbMHU, 3a00TUTHCS, MPOSABIATH MHTEPEC M pa3peliarhb
KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

-IEMOHCTPUPOBATh Ha TMPUMEpax poJib U MecTo (GU3MKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NPAKTUYECKOW AECATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €AUHCTBO
(bu3nYeCcKOi KapTUHBI MUPA;

-YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOMAENCH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsijl, JIyd CBE€TA, TOUYCUHBI UCTOYHUK CBETA, SIACPHAS



MOJIelb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPU PEIICHUH (PU3UUECKUX
3ajay;

-pacno3HaBath (pU3nUECKUe sIBJICHUS (ITPOLIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DM3UKU: IIEKTpUUECKAs MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJA Ha
MPOBOJIHUK C TOKOM W JIBIDKYIIUMUCS 3apsiji, JIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
unTephepeHuus, audpakuus ¢ MOJApU3AIUs  CBETa, JUCIEPCUS CBETa,
dboToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE /aBlieHNE, BOZHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

-OIUCHIBaTh M3YYEHHBIE CBOMCTBA BeIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTHYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SBJICHUSA (MPOIECCHI), HCMONB3YS (PU3NUECKue BETUYUHBI:
ANEKTPUUECKUM 3apsll, CUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, paboTa ToKa,
WHIYKIUST MarHUTHOTO Toysl, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M CuUjla TOKa B Ipollecce
TFapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTUYECKas] CHUJla JIMH3bI, MPU OMHMCAHWM MPABUIBLHO TPAKTOBATh (U3HUECKUUN
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs] M EAMHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMUY;

-ONACHIBaTh W3YyYEHHBIE KBAHTOBBIE SIBJICHUS M TPOLECCHI, HCIOJb3Ys
¢u3znueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, AJWHA BOJHBI U
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €JIMHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MUECKYI0 BEIWYMHY C JAPYTUMH BEITUYHHAMM,
BBIYHCIISATH 3HAYCHHE (PU3NUECKON BEITMIHHBL;

-aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBJICHUS, UCIOJB3Ys (pu3nueckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajieIbHOTO
COCOMHEHUSI TNPOBOJHUKOB, 3aKOH J[oyns—JleHnma, 3aKOH BIEKTPOMArHUTHOU
MHJYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DiHmITeHa mis GorodddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCAa, 3aKOH COXPaHEHHs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOI0 4HUCia, MocTynarsl bopa,



3aKOH PaJMOaKTUBHOIO pacmajia, pu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

-ONpeiesATh  HampaBlIEHHE BEKTOpa MHAYKIUMA  MArHUTHOTO  TOJs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 CHiibl JIopeHna;

-CTPOUTh M ONUCHIBATh H300paXKeHUE, CO37aBaeMOE€ IUIOCKUM 3EepKajioM,
TOHKOMW JIMH30M;

-BBIMIOJIHATh JKCIIEPUMEHTHI IO UCCIEAOBAHUIO (UBUYECKUX SBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPHUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyIHUpOBATH BHIBOJIBI;

-OCYIIECTBIISITh IPSIMbIE U KOCBEHHbBIC U3MEPEHUS (DU3NYECKUX BEJIUYHUH, IIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

-ICCJICIOBATh 3aBUCUMOCTH (U3UYECKUX BEJIUYMH C HCIOJIb30BAHHEM
OPSMBIX HW3MEPEHUN: TPU OTOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpPOBATH
pe3yIbTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

-co0II0/1aTh MpaBuiia OE30MacHOro TpyAa MpU MPOBEJACHUH HCCIEOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB U JaOOPATOPHOTO
000py1I0BaHMS;

-pemiaTth pacy€THBIC 3aJa4M C SBHO 3aJaHHON (PU3MYECKOH MOJIEIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pEeIIeHHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYUHBI,

-peraThb KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JOTUYECKHU
HEMPOTUBOPEUYMBYIO IIEMOYKY PACCYKACHUU C OMOpPONM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SIBIICHUS,

-UCTIONB30BAaTh  TMPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTydaeMyt0 HHPOPMAIIHIO;

-00BSICHATh TPHUHIUIBI JIEUCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



-IIPUBOJINTH IPUMEPHI BKIIaJ]a POCCHMCKUX U 3apyOexHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

-HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (U3NKE B MOBCEAHEBHON >KU3HH
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[JOPOBBSI U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

-paboTaTh B TpyMONE C BBHIMOJIHEHHEM pa3IUYHBIX COIMAIBHBIX pOJEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIITBI B PEIICHNE PAaCCMaTPUBAEMOU MPOOIEMBI.



Dopmbl, CIOCOOBI U CPEACTBA MPOBEPKH U OLICHKHU
pe3yJbTATOB 00y4YeHUsA
KoHTpons M oOnEHMBAaHWE OCYIIECTBISETCS B COOTBETCTBMM C [lonokeHHMEM O TEKylIed, MPOMEXKYTOUYHOM U
UTOroBOM arrectanuu oOydarommxcs 1-11 kmaccoB MBOY «Cpennsis oOuieoOpa3zoBarenbHas mkona Ne 41» wu
[lonoxeHnem o cucTeME OLICHMBAHUS 3HAHUU OOydaroIUXCs (KPUTEPUUM M HOPMBI OLEHOK MO YYEOHBIM MHpeaMeTaM)
MBOY «Cpennss obieoopazoBarenbHast 1mkosia Ne 41y (IpuioxeHue).

@®opMbI 1 MeTOIbI PA0OTHI C AeTHMH,
HUCNBITHIBAIONIUMHU TPYITHOCTH B 00y4eHHHU
* pa3HOOOpa3HbIe BUbI TOTIOJHUTEIBHBIX TPEHUPOBOYHBIX 33JaHU C 1IeJIbI0 TUKBUAAIIUN MPOOEIIOB B 3HAHUSX;
* mudpepeHnpoBaHHOE IOMAIITHEE 3aJaHUE;
* KOHCYJIbTAIIMOHHASI MOJEPKKA U TIOMOIIIb;
* o0ecrie4eHne YMOLIMOHAIBHO-TICUXO0JIOTHYECKOr0 KoM(opTa, Co3/1aHNEe CUTYyaLluHu yCIIexa.
TEMATHUYECKOE IINTAHUPOBAHHUE

Ilepeuensb pa3aesioB KoanuyecTBo N3 nuux
4yacos
KOHTPOJIbHBIX PadoT

OCHOBBI ANEKTPOIMHAMUKHI 10 1
(Ipo1oImKEeHNE)
Konebanus u BOJIHBI 16 1
OnTHka 13 1
OCHOBBI CIIeUAIbHOM TEOpHUHU 3 -
OTHOCHUTEIIbHOCTH
KBanToBast usuka 17 1
Ctpoenue Beenennoit 5
IloBTOpEHNE 4 -
Hroro: 68 4




KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

Kosmmuec | Kontpo | [Ipaktn Cpoxu OnexrponHsie ((POBEIE)
HaumenoBanue pa3ienoB u Tem TBO JIbHBIE | YECKHE | MPOBEACH | 0Opa30BaTENbHEIE
Ne /m 4acoB | paboThl | paboOTEI s pecypesI
BCETO
OcHOBBI VJIEKTPOAMHAMHUKH (MpoaoJkerue) 10
MaruuTtHoe noJie 5
1 MarnutHoe nosie. MHAyKIHUs MarHUTHOTO TTOJIS. 1 0 0 05.09.23 bubnuorexa [JOK
BekTop MarHUTHON MHAYKIIMH. https://m.edso0.ru/ff0c9778
2 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJIHUK C 1 0 0 08.09.23 bubnuoreka [JOK
TOKOM U JBHKYIIYIOCS 3apsUKCHHYIO YaCTHUILY. https://m.edsoo.ru/ff0c98fe
Cuna Amnepa. Cuna Jlopenna.
3 [TpaBuiio J1€BOH PYKH. 1 0 0 12.09.23
4 MarauTHBIE CBOIICTBA BEIIECTBA. 1 0 0 15.03.23
5 JlabopaTtopnast pabota Nel «M3mepeHue cubl 1 0 1 19.09.23 bubmuorexa [JOK
B3aMMOJICMCTBHS MarHWTa U KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c9acO
DJIEKTPOMArHUTHASI MHAYKIHA S
6 SIBrIeHME ANEKTPOMArHUTHOM UHIYKIIUH. 1 0 0 22.09.23
MaruuTHbIi noTok. [IpaBuio Jlenna.
7 3aKOH 3JIEKTPOMarHUTHOM MHTYKIIUH. 1 0 0 26.09.23
DnekTpoMarHuTHoe noJje. [Ipaktuueckoe
MIPUMEHEHHE 3aKOHA AJIEKTPOMArHUTHOU
WHIYKIHUU.
8 Jlaboparopnas pabora Neo2 «MccnemoBanue 1 0 1 29.09.23 bubnunoreka [JOK
SIBJICHUS! DJIEKTPOMArHUTHON MHAYKLIIUHY https://m.edsoo.ru/ff0cal50
9 SIBnenne caMOMHIYKIMHU. IHIyKTUBHOCTb. 1 0 0 03.10.23 bu6mmoreka [JOK
DHeprusi MarHUTHOTO MOJIsl TOKA. https://m.edsoo.ru/ff0ca600
10 KonTtponpHas padota Nel no reme «MaruutHoe 1 1 0 10.10.23 bubnuoreka [IOK
1oJjie. DIeKTPOMArHUTHAs WHTYKIUS» https://m.edsoo.ru/ff0cad58
Kosie0anus n BOJIHBI 16

Mexanuyeckue KoJ1e0aHus
3



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58

11 MexaHndeckue KOJIcOaHUSI. CBoOoaHbBIC 1 0 06.10.23 bu6mmoreka [{OK
Konebanusa. MaTeMaTu4ecKuid ©  TIPYKHUHHBIHA https://m.edsoo.ru/ffOcaf06
MasTHUKH. [TpeBpamenus SHEPIUH npu
KOJICOaHHSX.

12 AmmuTyzna, nepuo1, 9acToTa, (haza KosebaHuil. 1 0 13.10.23
BoinyxkeHHbIE KOosie0aHusl, pe30HaHC.

13 Jlaboparopuass  pabora Ne3  «OmpenencHue 1 0 17.10.23
YCKOPEHHUs CBOOOIHOTO TAJCHHS IPH ITOMOIIA
MasTHUKa»

DJIEeKTPOMArHUTHBIE KOJIe0OaHuUsI
5

14 DNeKTpOMarHUTHbIE KOJIeOaHHUS. 1 0 24.10.23 bubnuoreka [IOK

https://m.edsoo.ru/ff0ch820

15 KonebartenbHblit KOHTYP. 1 0 27.10.23 bubnuoreka [IOK

https://m.edsoo.ru/ff0ch820

16 CBOOOTHBIC ITEKTPOMArHUTHBIC KOJICOAHMUS. 1 0 07.11.23

17 [Tepemennsriii Tok. [IpousBoacTBO, Iepeaayua u 1 0 10.11.23 bubmuorexa [JOK
MOTPEOJICHNE AIEKTPUIECKOI SHEPTUH. https://m.edsoo.ru/ffOcbd34

18 KontponbHas padotaNe2 mo teme «MexaHUYECKHe 1 1 14.11.23 bubmuorexa [JOK
1 3JICKTPOMAarHUTHBIE KOJICOaHUSI. https://m.edsoo.ru/ff0cc6f8

MexaHn4yecKue BOJIHbI
3

19 MexaHHYEeCKHE BOJIHBL. 1 0 17.11.23 bu6mmoreka [JOK

https://m.edsoo.ru/ff0cca54

20 [Tomepeunsie ¥ MPOAOIBHBIE BOJHEIL. 1 0 21.11.23 bubnuoreka IIOK

https://m.edsoo.ru/ff0cca54

21 OHeprus BOJIHbI. 3ByKOBBIE BOJIHBI. 1 0 24.11.23 bubnuoreka [IOK

https://m.edsoo.ru/ff0ccfe0
DJIEeKTPOMArHUTHbIE BOJIHbBI
4

22 DJIEKTPOMarHUTHOE TOJIE. 1 0 28.11.23

23 ONEKTPOMAarHUTHHIE BOJIHBI. 1 0 01.12.23 bubnuorexa [IOK

https://m.edsoo.ru/ff0cc324

24 BuxpeBoe anekTpudeckoe noue. 1 0 05.12.23
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25 Jlnanas3oHbl IEKTPOMArHUTHBIX U3JIy4CHUU U UX 1 0 0 08.12.23

MPAKTUYECKOE IIPUMEHEHUE

Onruka
13
CgeTtoBble BOJTHBbI. 'eoMeTpHUeckasi 1 BOJTHOBasi ONTHKA.
11

26 I'eomerpuueckas ontuka. [Ipsmonuneiinoe 1 0 0 12.12.23 bubnuorexa [JOK

pacnpocTpaHeHUe CBETa B OAHOPOIHOM CpeENE. https://m.edsoo.ru/ff0cc324
27 3aKoHbBI OTPAKEHUSI U IPEJIOMJICHUS CBETA. 1 0 0 15.12.23
28 [ToHOE OTpakenne. ONTUYECKUE PUOOPHI. 1 0 0 19.12.23 bubmmoreka [JOK

https://m.edsoo.ru/ff0cd4e0

29 JlaboparopHas padota Ned «OmnpeneneHue 1 0 1 22.12.23

MTOKa3aTels MPETIOMIICHHSI CPEIIBI».
30 BonHoBbIe cBolicTBa cBeTa. CKOPOCTH CBETA. 1 0 0 26.12.23 bubmmorexa [JOK

https://m.edsoo.ru/ff0ced22

31 JlabopaTtopHnas pabota N5 «M3mepenue 1 0 1 09.01.24

(hOKYCHOTO PacCTOSIHUSI COOMPAIONIEH JTUH3BI».
32 Wurepdepennus ceera. KorepeHTHOCTB. 1 0 0 12.01.24
33 Hudpakuus cseta. [lonspuzamus ceera. 1 0 0 16.01.24

Jucnepcus ceera.
34 JlaboparopHas padota Ne6 «OmnpeseneHue JIUHBI 1 0 1 19.01.24

CBETOBO BOJIHBI»
35 [IpakTHyeckoe MPUMEHEHUE 3JIEKTPOMArHUTHBIX 1 0 0 26.01.24 bubnuoreka IIOK

U3TyYCHHUM. https://m.edsoo.ru/ffOced22
36 KonTposasHas padora Ne3mo teme «CBETOBBIC 1 1 0 23.01.24

BOJIHBL. ['eoMeTpruyecKasi U BOJHOBAsI ONITHKAY.

HN3nydenus u cieKTpsl 2 4

37 Bunel usnyuenuii. crounnku csera. CeKTphl. 1 0 0 30.01.24

CrnekTpaibHbIe aHAIN3.
38 TemnoBoe n3myuenue. [llkana 31eKTpOMarHUTHBIX 1 0 0 02.02.24

BoJIH. HaGutoieHne ciekTpos.

OcHOBBI cHIeNMAJIBHOI TEOPUH OTHOCHTEJIBHOCTH 34

39 [ Hocrynarer CTO: MHBAPHAHTHOCTH MOLYIA | 1 | 0o [ o | 06.02.24 bubnuoreka LIOK
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CKOpPOCTH CBETa B BAKyyMme, IIPUHIIUIT
OTHOCHUTEJIHHOCTHA DUWHINITEHHA.

https://m.edsoo.ru/ff0cf862

40 CBs13b MacChl U SHEPTUU CBOOOTHON YACTHIIHI. 1 09.02.24 bu6mmoreka [IOK

https://m.edsoo.ru/ff0cfc68

41 DHeprus NoKosl. 1 13.02.24 bubnnorexa [JOK

https://m.edsoo.ru/ff0cfc68
KBanroBas ¢pusnka 17
CBeTOBbI€ KBAHTHI 5

42 I'umore3a M.I1manka o KkBaHTax. 1 16.02.24 bu6moreka [IOK

https://m.edsoo.ru/ff0cfel6

43 doroaddext. DoToH. YpaBHeHHE A. DiHIITEHHA 1 20.02.24
1st poTordhdexra.

44 KopnyckyisipHO-BOJIHOBOU Ayaiu3M. 1 27.02.24

45 JlaBnieaune cBeta. OmbiTel [1.H. JleGenea u C.1. 1 01.03.24 bu6moreka [IOK
Basunosa. CooTHONIEHNE HEOTIPEAEIIEHHOCTEN https://m.edsoo.ru/ffOcffc4
I'eitzenbepra.

46 KonTponsHast padotaNed o Teme «CBETOBBIE 1 05.03.24 bubmuorexa IIOK
KBaHTBIY. https://m.edsoo.ru/ffOcf6f0

ATomMHas pu3uka 3

47 Omnbiter Pesepdopna. [Tnanerapuas Moens atoma. 1 12.03.24 bubnuorexa [JOK

https://m.edsoo.ru/ff0d091a

48 JIabopatopHnas pabora Ne7 «HabGmoaeHue 1 15.03.24
CIUIOIIHOTO U JINHEHYAaTOro CIEeKTPOB»

49 OObsICHEHHE JIMHEHYATOrO CIIEKTPa BOAOPOIa Ha 1 19.03.24 bubmmorexa [JOK
OCHOBE KBAHTOBBIX NOCTYyJaToB bopa. https://m.edsoo.ru/ffOdOafa
Jlaboparopnas padota Ne§ «lHccnenoBanue
CIIEKTpa BOJOPOIa»

Du3uKa AaTOMHOTO s/Ipa 7

50 CocraB U cTpoeHue aTOMHOTO sjpa. M30Tomnsl. 1 22.03.24 bubnuoreka [JOK
SnepHble CUIIBL. https://m.edsoo.ru/ff0d1356

51 Jleddext macchl U SJHEPTHsI CBSI3U sIpa. 1 02.04.24

52 PannoaktuBHOCTH. Buabl pagloaKTUBHBIX 1 05.04.24 bu6mmoreka [JOK

npeBpameHI/Iﬁ ATOMHBIX AO€P. Bausiaue
PaaAnO0aKTUBHOCTH HA KMBBIC OPraHNU3MBbI

https://m.edsoo.ru/ff0d0fd2
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53 3aKkoH paJMOaKTUBHOTO pacnaaa. Meroabl 1 09.04.24
HAOJIOJICHUS ¥ PETUCTPAIIUH SJIEMEHTAPHBIX
YaCTHII.

54 SnepHpie peakunu, peakus JeJIeHUs U CHHTE3A. 1 12.04.24 bu6mmoreka [{OK
[lenHas peakuus AeJIeHUs sSaep. https://m.edsoo.ru/ff0d1356

95 Jlaboparopuas padota Ne9 «Onpenenenue 1 16.04.24
HMMITYJIbCA ¥ SHEPTUU YaCTHUIIBI TP JIBFOKCHUU B
MarHuTHOM noJe (1o gororpapusim)».

56 [Ipumenenue snepHoit snepruu. [IpoGiemsl, 1 19.04.24 bubnuoreka [IOK
MEePCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI IEPHOU https://m.edsoo.ru/ff0d0fd2
JHEPTeTUKU

DJieMeHTapHble YacTHIbI 2

57 DNeMeHTapHbIE YaCTHIIHI. 1 23.04.24 bu6moreka [IOK

https://m.edsoo.ru/ff0d0e38

58 OyHIaMEHTAIbHBIE B3aUMOICHCTBUS. 1 26.04.24 bu6moreka [IOK

https://m.edsoo.ru/ff0d0e38
Ctpoenne BceesieHHoit 5
Couneunasi cucrema. Crpoenne BeesieHHOI. 5

59 CoHeyHast cUCTEMa: IJIAHEThI M MaJble Tela, 1 30.04.24
cucrema 3emsi-Jlyna

60 Ctpoenue u 3Bosrorus CoHIa U 3BE3. 1 03.05.24

61 Kiaccudukanus 38e31. 3Be3/1bI 1 HCTOUHUKHU MX 1 07.05.24
SHEPTHH.

62 lNanaktrka. CoBpeMeHHBIE MPEACTABICHUS O 1 10.05.24
CTPOEHUU U 3BOJIIOIIMU BceaeHHoM.

63 Jlaboparopnas padota Nel0 «Omnpenenenue 1 14.05.24
nepuoaa oOpalleHus TBOMHBIX 3Be3]1 (TICYaTHBIC
MaTepHuabl)y».

64-68 | IloBTOpEHUE 4 17.05.24 bu6bmmorexa LIOK
21.05.24 https://m.edsoo.ru/ff0d1784
24.05.24

24.05.24
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YYEBHO-METOINUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJIA

1. ®usuka. [loypounsie pazpabotku. 11 kiacc: mocobue asa 061eoopa3oBar.
Opranuzanuii. / FO.A. Caypos - M.: IIpocsenienue, 2018. — 272 c.

2. ®uznka. «KOHCTPYKTOP» CaMOCTOSITENIbHBIX M KOHTPOJIBHBIX padot. 10-11
KJIACCHI.: TTOcOOME JJIs yUuTeNnei o01eoopa3oBar. yupexaeHui/
Angpromeukun C.M., Cnyxaesckuii A.C..- M.: IIpocsemenue, 2010. — 191 c.

3. ITapdentreBa H.A. ®usuka. Terpaas ais madopaTopHbix padot. 11 kmacc.
YyebHoe mocobue 111 001eo0pa3oBaTeIbHBIX Opranu3auii. — M.:
IIpocsemenue, 2019.- 91 c.

4. Coopnuk 3ama4 1o ¢pusuke. 10-11 knaccel: yueOHOE TTOCOOHE NSt
obmreoOpasosar. opranuzanuii / H.A. [lapdentseBa. — 10-¢ uzg.— M.:
IIpocsemenue, 2019.- 208 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/



