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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 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 TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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 COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, 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 TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, 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 3KOJOTMUYECKUMHU 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
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX 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  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 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



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl peuleHueM CIEIYIOIUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoneNblo, 3ajay, MOApPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 134 yacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 66 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYMUTENb JellaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAs UHOYKUUA

[locTtossHHbIE ~ MarHuThl.  B3auMonencTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MAarHWTHBIX MoJed. JIMHMM MarHUTHOM HMHAYKUMW. KapThHa JAMHUN MarHuTHON
WHJIYKIUH TOJIs1 MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe T10J€ TPOBOAHMKA ¢ TOkoM. KapTuHa IHMHUNH WHAYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HamIpaBlieHUE. [[BHKEHUE 3apsSyKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabora cuibl Jlopenia.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIUUA. [loTOK BeEkTOpa MarHUTHOM
UHOAYKOAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IJIEKTPOABMKYIIAs cuila HHAYKIUU B
IIPOBOJHUKE, IBUXKYILIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTHBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJABWKYIIAs CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

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

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJISL.

B3aumoperictBue 1ByX NpOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



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

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie 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 31eKmpoOMazZHUmMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa u ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosnebanuit. [IpeBpalniienue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

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

[IpencraBienne o 3aryxarouux KoyieOaHUusIX. BbIHYXK/IEHHbIE MEXaHHUYECKHUEe
kosnieOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

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

Tpanchopmarop. 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 NEPEMEHHOT0O TOKA, TUHUHU dJIEKTpoNepeaay.

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.



Yuenuueckuii skcnepumenm, nabopamopmsie 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 31eKmpoOMaAzZHUNHbBLE 6OJIHbL

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 CIIOBUSI U3JTYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [[puMeHEHHE SJEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JMArHOCTHMKAa 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 oTpakeHus ¥ 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, oI pu3aIus, udpakius, uHTephepeHITHs.

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 MPEIOMIICHUS CBeTa. AOCOIIOTHBINA MOKAa3aTeNb
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 ONTHYECKash cuja TOHKOM JuH3bl. IlocTpoeHue uzoOpaxeHHil B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOMOIEHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEp(pEpPEHIIUOHHON
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 yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

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

[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.

[TomyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeIMAJIBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHU U COKPALICHHE
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 YACTOTON. 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.

TexHudeckne yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: (DOTOIEMEHT,
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. OmbiTel Pesepdopaa mo paccessHHIO 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.

BosnnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

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

Jlemoncmpayuu

Mogpens onsita Pezepdopaa.

Onpenenenue JIMHBI 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  Pe3depdopna mo  ompeneneHuro  cocTaBa



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

OtkpeiTHEe NpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbda-pacnan. DIEKTpOHHBIA UM 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. Tepmosiepubiii cunTe3. [IpoGnembl U TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EqHCTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (11O TOTOBBIM (oTorpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMHH U ACTPOPU3UKH

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

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

CosniHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHIA U 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOCHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJIHIIA 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. Pacimmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENICHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB HAa 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 AesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
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
IIPEJICTABIIEHUM 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 nonamus, CBSI3aHHBIE C M3YyYEHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

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

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MpPHUPOAE, KoyieOaTeIbHBbIC
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, teiaedon, CBY-meyb, MPOEKIIMOHHBIM amnmapaTt, BOJOKOHHas OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'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

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU 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(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU 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(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHNYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMALUKU (PU3MUECKOTO COJAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILEHHE HAa ypokax (U3MKM ©U BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poiM ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBLHOCTh B 00JIacTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AMOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peiiaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUHUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIIEH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsij, JIyd CBE€TA, TOUCUHBIM UCTOYHUK CBETA, A/ICpHAs



MOJICNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MPHU perieHUuH (PU3NIECKUX
3ajay;

pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHA W KBAHTOBOW (DU3HMKU: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEWCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, DJICKTPOMAarHWTHAs WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJNS Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIHMCS 3apsjl, JJICKTPOMAarHUTHBIC KOJeOaHWS U
BOJIHBI, NPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHTepepeHnus, audpakuus W TOJApU3alUs  CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs

PaaAnOaKTUBHOCTD,
OIMUCBIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘IeCKI/IC, MarauTHBIC,
OIITHUYCCKHUC, QJICKTPUYICCKYIO MMpOBOINMOCTD Pa3INYHbIX cpezl) )41

AJICKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI), HCIMONB3YA (PU3nuecKkue BETUYUHBI:
ANEKTPUYECKUI 3apsi, CUJIa TOKA, DJEKTPUUECKOE HAINPSIKEHUE, DJIEKTPUUECKOE
COMPOTHUBJICHHE, PA3HOCTh MOTEHIMAIOB, JJEKTPOJABIKYIIAs Cuia, padoTa TOKa,
WHJYKI[Mg MAarHUTHOTO Tojsl, cuia Ammnepa, cwia JlopeHiia, MHAYKTHBHOCTH
KATYIIKW, DHEPrus DSJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEpUOJ M 4YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M CuUjla TOKa B Ipollecce
TapMOHUYECKUX DJJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CHUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs] M EAMHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYNHAMUY;

ONMCHIBATD H3YYECHHBIC KBAHTOBBIC SBICHUS W IPOLECCHI, HCHOJIb3Ys
¢dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHWS W €JIMHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUECKON BEITMIHHBL;

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCH U SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U NapallIeIbHOTO
COCOVMHEHUS TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
VHIYKUWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DiHmITeHa mis GorodddexTa,
3aKOH COXPAaHEHUs JHEPruH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHsI MAacCOBOr0 4MCia, NOCTyJarsel bopa,



3aKOH PaJIMOAKTUBHOTO PacMaa, Py 3TOM pas3IndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAXKEHHE U YCJIOBHS (TpaHULIb, O00JACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IUIOCKHUM 3epKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUCCKUX SBICHUU W
IPOIIECCOB C HCIOJb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIh30BAaHUEM
NPSIMBIX M3MEPCHHMI: TIPH OTOM KOHCTPYHMPOBATh YCTaHOBKY, (UKCHPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJIC TAaOJIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESITENHbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py1I0BaHMS;

pemars pacuy€THbIE 3a7a4dl C SBHO 3aJlaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMPATh (U3UICCKYIO MOJCHb, BBIICIATh (GU3UUCCKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKUA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha HM3yYCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMYyI0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3NKE B MOBCEAHEBHON >KWU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
yCTPOWCTBAMU, IS COXPAHEHUS 3/I0POBBS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPAa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIFHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJCKBATHO OICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paszgen 4. KBAHTOBASI ®U3UKA
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 bubmnorexa [IOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 6 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro mo pazueny 6
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE

6.1 O6o01maroriee NOBTOPEHHE 3 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fllj;:el{l/lﬂ :)I;I:a[;?)ln;?:enbﬂme
padoTsbI padoThI pecypest
[TocTostHHBIE MAarHUTBI U X

1 B3auMo/jieiicTBe. MaruutHoe 1oJie. 1 bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 10JIe MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISl KATYyIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA
5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
DOnekrpoMarHuTHas UHAYKIUs. [Totok
5 BEKTOpa MarHuTHOW nuaykuuu. J/C 1

MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOU
unaykiuu Papazes



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

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTSB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTBHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJie.
DNeKTpOMarHUTHAs MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHui.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChI TPy3a»

14

KonebarenbHbd KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJieOaTeIbHOM KOHTYpE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMArHUTHBIMU KOJIEOAHHUSIMU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MEepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUUYECKOTO 3BOHKA,

reHepaTopa MepeMeHHOro TOKa, JIMHUN

QJICKTpOIICpCaav

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPIUH B MMOBCEIHEBHOU
KHN3HH

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie U MPOJOIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bubmmoreka [{OK

22
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBOHMCTBA U cKopocTh. [1Ikana bubmorexa HOK
P ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U
24 TeneBuieHus. PazButue cpeacTs
cBs3U. Pagnosiokamus
o5 KonTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEeHHE
26 CBeTa B OJTHOpPOIHOM cpene. ToueuHslit Bubmmorexa [JOK
AHOPOA pedie. https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [loctpoenue n3o0pakeHuU B Bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenominienue cera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbin bubnuoreka [JOK
YrOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlaboparopHas padota «/3mepenue bubnnoreka [JOK
MoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. Dopmyna TOHKOH JIMH3BI bubmmorexa [IOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 JIaGoparopHas paboTa



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnemoBanne cCBOMCTB
M300paXeHUH B JINH3AX)

Hucrniepcus ceera. CIIOXKHBINH COCTaB
6enoro ceera. L{ger. JlaboparopHnas

32 pabora «Habmonenue aucrepcun
CBETa»
33 WNuTtepdepennus creta. dudpaxums bubnnorexa [JOK
ceerta. [ludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 [TorepeqHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U
yCIIOBHUA UX 0€30IaCHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenyieHre BpEeMEHH B COKpaIleHre Eubmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulibl. CBS3b MACChl C SHEPrUeH U bubmmorexa [OK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusl MoKos
KonTponsnas pabora «OnTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubnorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. opmyna [Inanka. Sneprus bubnuoreka [IOK
U UMITyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U HICCIEN0BAHNE bubnuorexa [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

dotorddexra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl hoTodd(dekra. YpaBHCHHE

bubmmoreka [{OK

42 wireriia s poroddpera. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
Hasnenune cBeta. Onbite [1. H.
43 JleOGeneBa. XMMUYECKOE ICHCTBUE bubmmorera [JOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTaa u
44 MPAKTUYECKOE MPUMEHEHHE:
dhoTormeMeHT, (OTOIaTIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «JI€MEHTBI bu6moreka [IOK
KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONIBITEI
46 Pezepdopna mo paccessHUIO 0-9aCTHII. Bubnmorexa [IOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJieIb aToMa
bu6mmoreka [JOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u mornomieHne (GOTOHOB
48 npn};[qepexoz[e aToma oz[Hc()li"o YpOBHS bubmorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BonHoBbI€ cBOMCTBA yacTull. BoJIHEI
49 ne bpouns. KopnyckynspHo- bubnuoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXK/ICHHO€ U3JIy4€HHE
50 OTtkpbITHE PATUOAKTUBHOCTH. OTIBITHI bubnuorexa [IOK

Pesepdopaa no onpenenenuro cocraBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOI'O U3ITYUCHUS

51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnazn. I'aMma-usnydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HyKJIOHOB B siJIpe.
SAnepHble peakuuu. SnepHbIN peakTop.
[IpoGnembl, mepCHeKTUBEI,
9KOJIOTHYECKHE ACTIEKTHI SIAEPHOU
JHEPreTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeTtoabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoaeucTBUI. EquHCcTBO
(buznyecKou KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro HeOa. Co3Besaus,
SIPKUE 3BE3/IbI, TNIAHETHI, UX BUIUMOE
nBrokenne. CoaHeyHas CHCTEMaA

56

Counuie. CoHeuHast akTUBHOCTb.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOW
IIOCJIEI0BATEIBHOCTU. BHyTpeHHEee
cTpoeHnue 38€31. COBpeMEHHBIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MIPEJICTABJICHHS O IPOUCXOXKICHUU H
spostrory COJIHIA U 3BE3]T

58

Muneunsiii [Iyte — nHama [Manaktuka.
[Tonoxenue u apmxenue CosiHLA B
lNanakTtuke. ['anaktukn. YepHbIe ABIPHI
B sIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe n3mydeHue.
MeraranakTuka

60

Hepemennsie mpo06iieMbl aCTPOHOMHUHT

61

KonTtponpHas padoTa «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAIbHON 1
3THYECKOH cdepax NesTeIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o6maromuit ypok. Mecto
(hbM3UYECKO KapTHHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

65

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHas NHIAYKINS
OnTuka. OCHOBBI crielMaNbHON




TCOPHUH OTHOCUTCIIbHOCTU

Pesepnbrii ypok. KBantoBas ¢usuka.

bubmmoreka [{OK
66 DeMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

PeivkeeBuu AIl. CoopHuk 3amay o gusuke. 10- 11 kmacc.

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCHI CETH
WHTEPHET
LIN®POBOM OBPA3OBATEJIBHBIN PECYPC JIJIS LIIKOJI

https://www.yaklass.ru/
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