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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peau3yoIuX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHpa oOydvarommxca 11 kiaccoB nmpu oOydeHUU
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma mno ¢usuke coorBeTcTBYeT TpeboBanusim OIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC 1EIM M3y4eHHs] (PUM3MKU Ha YPOBHE CPEHEro OOILEero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTalnpeIMEeTHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH MPUMEHSTH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIIeMamMu.

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 MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO 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, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMENTH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa HW3Y4CHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUs pa3IuYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamme 1o (QU3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAas UHOYKYUA

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

MarautHoe T1I0J€ TPOBOJHUKA € TOKOM. KapTuHa JHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, €€ MOJlyJib U HalpaBJieHUE. [[BUKEHHE 3apsiAKEHHOU YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

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

BuxpeBoe nsnexkrpudeckoe Imosie. IDJIEKTPOABUXKYIIAs CUJIa HHIYKIMA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HME CaMOMHAYKIMU. OJCKTPOABWKYIAS CHJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTPOWCTBA W NPAKTUUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, SJICKTPOJBUTrATENb, YCKOPHUTEIU DIEMEHTapPHBIX
YaCcTUIl, HTHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JICKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUY MarHUTHOTO TOJIS.

B3aumopelicTBue 1ByX NPOBOJIHUKOB 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 31eKmpOMaAZHUMHbLE KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa u ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosneOanuii. [IpeBpalieHue sHEprun Npy rapMOHUYECKUX KOJICOAHHSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaIbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJEATBHOM KOJIeOATEILHOM KOHTYPE.

[IpencraBiieHne o 3aTyxaromUX KojieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAYEHUE CWIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBo, mepeaada U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCKHe yCTPOWCTBA M MPAKTHUYECKOE NPUMEHECHHUE: DICKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

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

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

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



Mopaenb TMHUM 3JeKTponepeadn.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

UccnenoBanue 3aBUCMMOCTH TIEPUOJIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpPEMEHHOTO TOKAa B LENM W3 IOCIEIOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHudeckue BOJHBI, yciioBuUa pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHusi W JyiMHA BoJiHBL. [lomepeyHbie W MOPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DONEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI M3JyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MOJsapu3aius, Audpakius,
unTepdepennns. CKOpoCTh dEKTPOMArHUTHBIX BOJTH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[pUMEHEHHE AJEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTpPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULHHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
MpesIoMJICHUE, TOISpU3aIus, Tudpakius, UHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonnHENHOE pacrpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHbBI OTpakeHUs! cBeTa. [locTpoeHnne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa ImOJHOTO
BHYTPEHHETO OTPAKCHMUS.

Hucnepcus ceeta. CinoxHblil coctaB 6enoro cseta. LBeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHHME M ONTHYecKass cuia TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparoumx U paccenBaromux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEeHIHMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

HNudpakmus cBera. JudpakuroHHas pemeérka. YcCIoBue HaOIIOIECHUS
[VIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOU.

Ilemoncmpayuu

[IpssMosMHEHHOE pAaCIPOCTPAaHEHUE, OTPAXKEHHUE U IPEIOMIICHHUE CBETA.
OnTuueckue mpuOopskI.

[TonHOEe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHnm crera.

HaGmonenune nudpakiuuu cBera.

HaGmonenne nucnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonsgpuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenune nokasaresns NperoMiIeHUs CTEKIIa.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOJIYJISA CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUIAHEL.

OHeprus U UMIYJIbC PEIATUBUCTCKON YACTHLIBL.

CBs13b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOS.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®dotonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €T0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
dotoadpdexra. YpaBHenue OiHmTeriHa st pororddekra. «KpacHas rpanuiia»
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOMW TIACTHHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
¢GbOoTOHOB TpHW mMepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosHoBBIE cBOMicTBa yacTull. Bomubl ne bpoiuist. KopiycKyIisipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.
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Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHeiyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramMma-u3ayydeHUs.
BnnsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHble cuibl. JlepekT macchl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTtonbl HAOJIIOICHUS U PETUCTPALIUU FI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznHoro Heba. Co3Be3nusi, sIpKUE 3BE3NBI, IJIAHETHI, UX BHUIUMOE
JIBHOKCHHE.

CoiHeuHas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KJIacc —
CBETUMOCTE». 3BE34bI TJIaBHOM MOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3BE37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3]1. DTaNbl )KU3HU 3BE3]I.
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Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBaHUM TPEACTABICHUNA O (U3MUECKOM KapTUHE MHUpPA, MECTO
du3znueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMM MaTEeMAaTHKH,
OMOJIOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMH, TPU3HAKH TOJ00MS TPEYrOJbHHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIINYECKAs CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CHEKTPaIbHbIN
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MATrHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.
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Texnonozcusa: JIAHUM DJIEKTPOIEpENayd, TIEHEpAaTop IEPEMEHHOrO TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHAS IIeYb, pagap, pPaguonpUEMHUK, TEJIEBU30D,
aHTeHHa, TeiaedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.
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IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
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 BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3allNig;

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 (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
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 IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIICHHs 3aaad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 001aCTH (DU3HKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHs 3aJa4d  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHOOPETEHHBIH OIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 3a/1a4H, JOIMYCKAIOIKe aJbTePHATUBHBIE PEIICHUSI.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TMUTUEHBI, pecypcocOepekeHusi, MpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHI
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ NOCTUKEHUIO: COCTABIATH IUIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHUBATh MWJAEHU C NO3UIUU HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe YueOHbIe /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThl C yYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHUBBI B JICSTECIHHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIIeKCHH IS OIIEHKH CUTYaIlluH, BEIOOpa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBAaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA TPUMEPAX pOJb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
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TEXHOJIOTUHM, B TNPAKTUYECKOM NEATEIBHOCTH JIIOAEU, LEJIOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TPaHULBl MPUMEHEHUS W3YUYCHHBIX (UBUYECKUX MOJCIIECH:
TOYEYHBIN JIEKTPUYECKUN 3apsij, JIyd CBETA, TOUYCYHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuleHUuH (PU3NYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HMKHU: IJIEKTPUUYECKAsI POBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIYKIUS, JCUCTBUE MATrHUTHOTO TIOJNS Ha
MPOBOJIHUK C TOKOM M JBIDKYIIMHCSA 3apsjl, JIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepeHuns, Audpakuuds W MOJSpU3alUs  CBETa, JHUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJAd, €CTECTBEHHas M HUCKYCCTBEHHas
PaauoOaKTUBHOCTD;

OTHUCHIBATh W3YYCHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBHIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pA3IMYHBIX  Ccpel) |
AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AJIEKTPUYECKUHN 3aps]i, CWJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOIBIKYIAs cuiia, pabdoTa ToKa,
UHIAYKLOWAST MarHATHOro moissi, cuia Awmrmepa, cwia JlopeHna, MHIYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEPUOJ M 4YacToTa
KoneOaHuii B KoleOaTeNbHOM KOHTYpe, 3apsiii W Ccujia TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pAaCCTOSHHE W
ONTHUYECKas] CHUJla JIMH3bI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHMs] M CAMHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acToTa CBETa, DHEPTUS M UMITYJIbC (DOTOHA, TIEPHO] MOTypachaaa, YSHEPTHUS CBI3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHWS W €JIWHUIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCHl U SBICHUS, UCTONB3Yysa (pu3ndeckue
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOIO U MAPAJLICIIBHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
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WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTpakKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE ODUHIUTEWHa ans Pororddekra,
3aKOH COXPAaHECHHUSI SHEPruH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPaHEHMsS
ANEKTPUUECKOr0 3apsA]ia, 3aKOH COXPAaHEHHs] MacCcOBOIO YHCIa, MocTylaaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MpU 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCIOBUs (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAMPaBICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO MOJIsi IPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTBI TIO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPECHHM: TpPH ITOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOuparh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYJIO0BaHMs, MPOBOJUTH OMBIT U
dbopMyITHpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, MPU
9TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3NYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pPE3yNIbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TaOJIUI] U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOT0 Tpyda MPHU MPOBEICHUU HMCCIEIOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTEIHHOCTU C WCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJNIb3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHalM3a YCIOBUS 3aJlaui
BBIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pEeIIeHUs, MPOBOJAUTH PAcu€Thl U OICHUBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KAYECTBEHHbBIE 3a/1au: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCIIOJIB30BaTh ~ NPU  pEIIEHMH  y4yeOHbIX  3ajJad  COBPEMEHHbIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIUN
U MpeJCTaBlICHUs] yUeOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIKU, MOJTYYSHHOU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH MOIYyYaeMyl0 HH(OPMAIIHIO;
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OOBSICHATH TPHUHLMIBI JCHCTBUS MAalllH, TPUOOPOB W TEXHHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOTO MCTOIB30BAHUS B MOBCEIHEBHOU
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJh30BaTh TECOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KH3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIeHUH ¢ TpUOOpaMHU M TEXHUUYECKUMHU
yCTpOICTBaMu, AJIi COXPAHEHMS 3/10pPOBBSl U COONIOJIEHHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHUS B OKpY>KalOIIel cpeie;

paboTath B TpyNIe C BBHIMOJTHCHWEM pPAa3IMYHBIX COIHMAIBHBIX DPOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMIBI, pPANUOHAIBLHO pacHpeiesaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.

21



TEMATUYECKOE INTAHUPOBAHMUE
11 KITACC
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KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 5 bubnuorexa [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKre U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKUe U 3JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEIMATIBHON TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro mno pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 i 6
VICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE
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11 KVIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BBoanbni nacrpykrax mo Th.
1 Mal“);[{I/ITHOG HOJI;ZK n us 1 bubnmorexa LHOK
- VIHAYKIL https://m.edsoo.ru/ff0c9778
MarHuTHOTO IOJI.
bu6moreka [IOK
2 C A . 1
i Amriepa https://m.edsoo.ru/ff0c9acO
[IepBuunblil uHCTpYKTaXx 1o Th
3 JlabopaTtopnast pabota Nel. 1 1 bubmuorexa [JOK
«HaOimronenune neficTBUSI MAarHUTHOTO https://m.edsoo.ru/ff0c98fe
OIS Ha TOK»
4 Cuna Jlopenna. PaGoTa critbt 1 bubnuoreka [IOK
Jlopenua https://m.edsoo.ru/ff0c9df4
5 MarsuTtHsle CBOMCTBA BEIISCTRA. 1 bubnmuoreka [JOK
Bxonnoit TecT. https://m.edsoo.ru/ff0c98fe
DNeKTpOMarHuTHas WHTYKITHSI.
6 MaruauTHbi notok. 2J1C uHAYKINH. 1
3akon OMMU Dapanes
JlaGopaTopnas pabora Ne2
7 «M3 peHI/IIZ ;IBHI;HI/I;I 1 1 bubmnorexa [IOK
i . https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHON MHIYKITN
NunykTuBHOCTSB. SIBIEHUE
8 camouHaykuuu. SJC 1 bubmnorexa [IOK

CaMOHWHIOYKIINH.

https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

SHCpFI/IH MaravMTHOI'O IIOJIA KaTylIKHU

9
C TOKOM. DJIEKTPOMAarHUTHOE T0JIE
10 O06o06marmuii ypok «MarauTHoe bubmmoreka [JOK
roJjie. DIEKTPOMAarHUTHAS WHIYKITHS» https://m.edsoo.ru/ff0cab82
KonTtponsHas padora Nel.
11 «MarnutHoe 1oJie 1 bubmorexa HOK
' https://m.edsoo.ru/ff0cad58
DneKTpoOMarHuTHasE UHIYKIIUS
CB00OOIHBIE MEXaHUYECKUE
12 koJiebanus. ['apMoHnyeckue bubmorexa HOK
-1 AP https://m.edsoo.ru/ff0caf06
koJsiebanus. [IpeBpaienne sHeprun
JlabopaTtopnast pabota No3.
13 «OrmpeneneHne yCKOpeHus
CBOOOJTHOTO TAJICHUS ITPH TTOMOIITH
MasTHUKa»
KonebaTenpbHBIH KOHTYP. AHAJIOTHS
14 MEXAY MEXaHUYECKUMH U bubamorera LOK
ol https://m.edsoo.ru/ff0cb820
ANIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna Tomcona. 3aKoH
15 COXPaHEHHUS SHEPTUU B HJICATHBHOM bubmmorexa [TOK
P P A https://m.edsoo.ru/ff0cb9c4
KoJie0aTeIbHOM KOHTYpE
16 BrinyxaeHnbie KoneOaHusl. bubnuoreka [IOK
Pe3zonanc. https://m.edsoo.ru/ff0cbb86
17 [IepemenHbId TOK. MOIIHOCTH bubnnoreka [JOK
MePEMEHHOTO TOKa. https://m.edsoo.ru/ffOcbd34
Tpaucdopmarop. [Ipoussoactso,
18 nepeaaya v norpedieHue
3NEKTPUUECKOI SHEPTUU
19 Y CTpONCTBO U IPAKTUYECKOE bubnuorexa [IOK
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MIPUMEHEHHE JIEKTPUUYECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepeaady

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KHA3HU
bubmnoreka [IOK
21 MexaHn4eCcKre BOJIHEI. 1
https://m.edsoo.ru/ffOcca54
bu6moreka [IOK
22 3ByK. XapaKTEepPUCTHKH 3ByKa
YK. Aap p YK https://m.edsoo.ru/ffOcccOc
DNIEKTPOMAarHUTHBIC BOJHBI, UX
23 CBOMCTBA U cKopocTh. 11Ikana bubmiorexa HOK
P i https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIATIBI paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpeacTs
cBs13u. Paguonoxanus
o5 KontponbHas padoTa No2. 1 bubnnoreka [JOK
«Koiiebanus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bubnuoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxkeHus cBeTa. IloctpoeHue bubmotera [JOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKaje
28 IIpenomnenue ceera. [lonnoe bubnuorexa [IOK
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKECHUE.
[IpenenbHbIA yros noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7{6

Jlaboparopuas pabota No4.

29 «3mepeHune nokazarens bubnuorexa LIOK
https://m.edsoo.ru/ff0cd67a
MIPEIIOMJICHUS CTEKIIa
JIunzel. [locTpoenne nzobpaxeHuii B
30 muH3e. DopMyria TOHKOH JTMH3EI. bubmorexa HOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlaGopaTtopnast pabota No5.

31 «OrnpeienieHre ONTUISCKON CHITBI |
(hOKYCHOTO pacCcTOSTHUS JINH3bI)

Hucnepcus, uarepdepeHuus u

32 mudpaknus ceeta. JdudpakinonHas
pelieTka
JlaGopaTtopnast pabota Neb.

33 «M3mepenne JUIMHBI CBETOBOM bubmmorexa [OK

https://m.edsoo.ru/ffOced22
BOJIHBI»

34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpPHI U YCTPOICTBA

35 U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS
['panuIel MPUMEHUMOCTH

36 KJIacCUYeCKOW MexaHukH. [loctynarel bubnunoreka [JOK
CIIELIMATIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 OTHOCHTENBHOCTH bu6mmoreka [JOK
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OJHOBPCMCHHOCTHU. 3aMCIIJIeHI/Ie
BPCMCHHU U COKpAIICHUC OJIMHBL

https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJbC PEISITUBUCTCKON

bubmmoreka [{OK

38 .C i
gacTuibl. CBS3b MAaCChI C SHEPTUCH H httos://m. edsoo.ru/ffOCic68
HUMITYJIECOM. DHEPTHs MOKOS
39 KonTtponsHas padora Ne3. «OnrTuka. 1 bubnnorexa [JOK
OcnoBbsl CTO» https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus bubnuorexa [JOK
1 UMIyibC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCTEOBAHNE Bu6 1OK
HOJIMOTEeKA
41 . A.T.
poroddexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHue
- (11 P P bu6mmoreka [IOK
42 OwunmrenHa s hotodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCKOE ACHCTBUE bubmorexa IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no reme «3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
bu6mmoreka [JOK
46 Mopein atosa. https://m.edsoo.ru/ff0d091a
47 KBanTtoBbie noctynars! bopa. Buasl bubnuorexa [IOK

CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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BoiHOBEIE cBOUCTBA YacTUIl. BOJIHEBI

bubmuoreka [JOK

48 ne bpouis. https://m.edsoo.ru/ff0d0ca8
KopnyckyisipHO-BOJTHOBOM TyaJIu3M.
49 CHiHZaHZIOGPI/I BBIHy)K,ZIeHH(f[ey bubnmorexa LOK
https://m.edsoo.ru/ff0dOafa
W3ITy4eHHUE
50 OTKpBITHE PAIMOAKTUBHOCTH. bubmorera [JOK
https://m.edsoo.ru/ff0d0fd2
CaoucTtBa anbda-, 6era-, raMmma-
51 n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBI
52 N3oTormbl. 3aKOH pagroaKTUBHOTO bu6moreka [IOK
pacnajg https://m.edsoo.ru/ff0d1162
bu6mmoreka [IOK
53 DHeprus CBA3U. SnepHbIe pEeaKinm. httos://m.edsoo.ru/ff0d1356
54 MeTopl HAOMIOACHUS U PETUCTPAIIUN bubmuoreka [JOK
3JIEMEHTAPHBIX YaCTHII. https://m.edsoo.ru/ff0d0e38
55 Bun 3Bé3nn0r0 HeOa. CostHeyHas
cucTeMa
56 Counnite. Mctounuk snepruu CosHIa
H 3BE3]
CoBpeMeHHbIE MPEICTABICHUS O
57 MIPOMCXOKIACHUHU M SBOJIIOIINH
CoJHIIa H 3BE3]
58 Muneunsin [1yrs — Hama ['anakTuka.
I'amaktuku.
59 Bcenennas. Teopus bonsiioro

B3phbIBaA. MeraranakTuka
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60

Heperennsie mpo6aembl
aCTPOHOMHH

61

Kontponsnas pabora
Ned.«OnemeHThI aCTPOHOMUU U
acTpO(U3HKI»

62

Ponp pusuku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M ATUYECKOM cepax
NeATeIIbHOCTH YEeIOBEKa

63

Ponb u MecTo pusHku 1 acTpoHOMHUH
B COBPEMEHHOM HAay4YHOU KapTHHE
MHpa

64

Ponb pusnueckoit Teopun B
(hopMHUpPOBaHUHU MTPEICTABICHHM O
(br3UYeCcKOl KapTUHE MUpa

65

Hrorosas koHTpoJbHAs paboTa

66

Pemrenue 3agad mo reme
"DnekTpoMarHuTHas UHAYKIMS. "

67

Pemrenue 3agayg mo teme "OnTHka.
KBanToBas ¢usuka"

68

Mecto ¢uznueckoit KapTUHBI MUpa B
00111eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpeICTaBJICHUI O PUPOJIE

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.4., Byxosues b.b., Cotckuiit H.H.; non
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocsewenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AkinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

» dusuka, 10 kimace/ Mskumes .., Byxosnes b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakmueit [laphentoeBoit H.A., AkiinonepHoe obmecTBo «M31aTenscTBO

«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmotexa [OK https://m.edsoo.ru
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