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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUM K pe3ysbTaTam
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, pean3yIOIINUX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHpa oOydvarommxca 11 kiaccoB nmpu oOydeHUU
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOIO MOJX0/a.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedboBanusim OIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAYYHBIMU Yy4E€OHBIMM mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTalnpeIMEeTHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUA Kypca GU3HKU HA Oa30BOM 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
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri u  actpoHomueid. Mcmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH MPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAN WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMU C HEH MaTepuan Kypca (GU3NKH
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTEHIMANa (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKUX W TEXHOJOTHMYECKHX MPUIOKCHHIA
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS U SKOJIOTHYECKON 0€30TTaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUs (PU3NYECKON TeOpUHU, POJU (yHIaMEHTATbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPTraHM3aIluU SKCIEPUMEHTAIBHON NEATeNbHOCTH O0Yy4YaroIIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NpaKTHUECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe J1a00opaTOpPHBIX padoT,
MPOBOJUMBIX JUII KOHTPOJS M OICHKH, OCYIIECTBISACTCA yYaCTHUKAMHU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4alOUIMMHCS YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHHs, HCCIEIO0BAHUS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM mis pacd€THBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7aqd C SIBHO
3aJaHHON (PU3MUECKON MOJENBIO, TO3BOJISIOMINE TPUMEHATh U3yUYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
0oOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JODKEH U3Y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKUX MPAKTHYSCKUX PabO0T U JEMOHCTPAIIMOHHOEC
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBICHUH HM  TPOILIECCOB, OSMIHMPUYECKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMU U3yUeHHs GU3UKH B 001IeM 00pa30BaHUU SBIISIIOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

e (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH [T PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU 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  (puznUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS 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 Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TIPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJbTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo

obOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIHO).

[Ipennaraemspiii B mporpamme 1o ¢GU3MKE TMepeyeHb JabopaTopHBIX WU

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznea 4. JinekrpoauHaMuKka

Tema 3. Macnummnoe none. IneKmpomacHUmMHAaAs 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 HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

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

BuxpeBoe anekrpuueckoe Tmosie. DJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HME CaMOMHAYKIMU. OJCKTPOABWKYIAS CHJIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO TOJI KaTYIIKU C TOKOM.

DJIEKTPOMarHUuTHOE 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 UHAYKIUX MarHUTHOTO TOJIS.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTD JJIEKTPOABWKYIIEH CHJIBI MHAYKLIUNA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM MHAYKLUU.

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.
IIpyXMHHBIM MasATHUK. MareMaTU4ECKUM MAasATHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuit. [IpeBpalniienue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaIbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. @dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

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

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUINTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBo, mepeaada U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCEHEBHOM )KU3HH.

TexHu4yeckne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

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

Hab6mronenne 3aTyxaromuyx KojaeOaHu.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

Pe3oHanc mnpu nmoCHENOBATENIBHOM COEOUHEHUM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

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

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3 IOCIEAOBATENBHO
COCTMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHudeckue BOJHBI, yciioBuUa pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHusi W JyiMHA BoJiHBL. [lomepeyHbie W MOPOJOJIBHBIC BOJIHBI.
Nutepdepenius u qudpaxims MeXaHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 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,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUIMITBI paguOCBs3U U TeleBUICHUS. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTpPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULHHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOU KoJieOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
MpeIoMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

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. AOCONIOTHBINA TTOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa ImOJHOTO
BHYTPEHHETO OTPAKCHMUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYecKass cuia TOHKOM auH3bl. IlocTpoenue uzoOpaxkeHuil B
coOuparoumx U paccenBaromux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOAEHUST MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpPEHIIMOHHOU
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[VIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpoWCTBA M NPAKTUUECKOE TPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHinm cBera.

HaGmonenune nudpakiuuu cBera.

HaGmonenne nucnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue cexTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

Habmronenue nonsgpuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenune nmokasaress NpeaoMIICHUS CTEKIIA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIENMAJBHON TEOPUU OTHOCUTEJIBLHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS 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
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoiicTBA W MPAKTHUECKOE NpPUMEHEHHE: (OTOIIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPrUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosHoBBIE cBOMicTBa yacTull. Bomubl ne bpoinsa. KopnyckynspHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHEI Ja3epa.

HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.

10



Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamumoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramMma-u3ayydeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

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

Anbda-pacmaa. DJNEKTPOHHBIM M TMO3UTPOHHBINM Oera-pacman. ["amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

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

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMUHM U ACTPOPU3IUKH

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

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBHOKCHHE.

CoiHeuHas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapaKTePUCTUKHU. JluarpamMma «CHEKTPAJIbHBIM Kacc —
CBETUMOCTE». 3BE34bI TJIaBHOM MOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3BE31. CoBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKJICHUU U 3Bomtonuu CoiHIa 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 kBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOXKEHUH I ONpe/ieNieHus MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3THYECKON cdepax AesTENHLHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
du3znueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

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

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

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

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

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KMd MATrHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.
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Texnonozcusa: JIAHUM DJIEKTPOIEpENayd, TIEHEpaTop IEPEMEHHOrO0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHAS IIeYb, pagap, pPaguonpUEMHUK, TEJIEBU30D,
anTeHHa, TeinedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.
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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) JOJKHO OOECIEUUTh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOIIECCE peaar3aliid OCHOBHBIX HaIpaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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 (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPELE 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 (PU3UUECKON HAYKHU;

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

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKHX SIBICHUAX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHSAX  PEaJbHOIO,
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
(u3nUeCcKON HAyKH;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOJWTh apryMEHTBI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOUN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

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

yYMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpKaHHUS B pa3IMYHBIX (opMarax c
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud UM  CMsr4yaTh
KOH(DJIUKTBHI;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUHA C YYETOM OOIIKX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
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 IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TIO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

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

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABBIKAMU  IO3HABATCIHHOW  PEQIICKCHU  KaK  OCO3HAHHS
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

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

NPUHUMATh MOTHBBI M apryMEHTBl APYTMX TIPH aHalu3e pe3yIbTaToOB
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, BUJIETh HANPABICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBHOMN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATBEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBAaTH €ro TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax poyib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
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TEXHOJIOTUM, B NPAKTUYECKOM AEATEIBHOCTU JIFOJEU, LIEJOCTHOCTh U E€IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEeH:
TOYEYHBIN JIEKTPUYECKUN 3apsij, JIyd CBETA, TOUYCYHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa MpU pPEIIeHUUd (HU3NUYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PMBHMKU: DJIEKTPUUYECKasl MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKIUWS, JEUCTBUE MArHUTHOIO TOJs Ha
IMPOBOJIHUK C TOKOM U JBIDKYIIMHCSA 3apsjl, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepeHuns, Audpakuuds W MOJSpU3alUs  CBETa, JHUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (hororddekT), cCBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
PaauoOaKTUBHOCTD;

OTHUCHIBATh W3YYCHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBHIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOIBIKYIAs cuiia, pabdoTa ToKa,
UHIYKLOWAST MarHATHOrO Tmoiisl, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEPUOJ M 4YacToTa
KoseOaHuii B KoJeOaTEJbHOM KOHTYpE, 3apsii M Cuja TOKa B IMpoIllecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pAaCCTOSHHE W
ONTHUYECKAs] CHUJia JIMH3bI, MPU OMHCAHUHM TPABUIBLHO TPAKTOBATH (PU3MUECKHI
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHMs] M CAMHUIIBI, YKa3bIBaTh
(dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3Ys
(du3nyuecKkre BEIUYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, IJWHA BOJIHBI U
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBSI3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHWS W €JIWHUIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIaHHYI0 (U3WUYECKYI0 BEIWYUHY C JAPYTUMH BEITUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOIO U MAPAJLICIIBHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH J[oyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
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WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
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 PaJIMOAaKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCIOBUs (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HANIPaBJIEHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OINKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTBI TIO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHUMN: MPU ITOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OIBIT H
dbopMyITHpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIIOIb30BaTh W3BECTHHIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (YU3UYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOTO TPy/Aa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMble NIt €€ PEeIIeHUs, MPOBOAWTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbBIE 3a/1a4i: BRICTPAUBAThH JIOTUYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHUS,

UCIIOJIB30BaTh ~ NPU  pEIIEHMH  y4yeOHbIX  3ajJad  COBPEMEHHbIC
WH()OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U MpeJCTaBlICHUs] yUeOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIKU, MOJTYYSHHOU U3
Pa3JIMYHBIX HICTOUHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOJIy4YaeMyt0 HH(GOPMAIIHIO;
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OOBSICHATH TPHUHLMIBI JCHCTBUS MAalllH, TPUOOPOB W TEXHHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MaCHOTO HCIOIb30BAHHS B MOBCEIHEBHOMN
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJh30BaTh TECOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KH3HU
Uit o0ecriedeHus: 6€30MacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU
yCTpOICTBaMu, AJIi COXPAHEHMS 3/10pPOBBSl U COONIOJIEHHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKpY>KaIOIIeH Cperie;

paboTath B TpyNIe C BBHIMOJTHCHWEM pPAa3IMYHBIX COIHMAIBHBIX DPOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMIbBI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIQ/I KaX/I0TO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTPUBAEMOM MPOOIIEMBI.
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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
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
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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
TpocHHE atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHOC A1pO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK

5.1 C) 7 1
JIEMEHTBI aCTPOHOMHUHU U aCTPOPHU3UKU httos://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 l:;?;;f;i?ﬁﬁ £41c07c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 7
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:e}[l/lﬂ zgg)a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

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

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoU nuaykuuu. J/1C
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JjIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»
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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

14

Kone6arenbublit KOHTYp. CBOOOJHBIE
OJICKTPOMArHUTHBIC KOJIeOaHus B
UJIeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
Ananorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriMTHBIMU KoJIe0aHUSIMHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuorexa [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
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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
https://m.edsoo.ru/ff0cd7f6

IOoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

bubmmoreka [{OK

30 muH3e. DopMyia TOHKOH JTMH3EI. httos://m.edsoo.ru/ffocdde
YBenuueHue JUH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
32 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WNnTtepdepenmus creta. dudpaxius bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUs
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHHU U COKpaIlleHue Bu6mmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMMNYIbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MAaCChI ¢ SHEPTUEH U Bu6mmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bubmmoreka [{OK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
noInOTEKA
41 otoddderra. OubITel A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTor(dekTa. YpaBHEHUE
- (11 P P bubmmoreka [IOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» poroaddexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGenena. XuMuueckoe JEUCTBUE bubmorera [JOK
JeBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE MPUMEHCHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «JI€MEHTBI bubnmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/ff0dOafa
H3nydenne u mornouieHre (OTOHOB
48 i I/I}ll'lqe exoie aTOM:I co H(;I;O OBHSA bubmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEPrUU Ha Apyroi. Buasl criekTpos
49 BonanoBbie cBoxcTBa yacTHIl. BoIHBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d091a
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ne bpouns. KopnyckyisipHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXACHHOC U3JTYyUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpenenenuto cocraBa

PAaAOAaKTUBHOI'O U3ITYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uzinydyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTulbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuknangHoe 1 MEUPOBO33PEHUYECKOE
3HaueHUe acTpoHOMuUU. Bun
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3Be€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/bI, INIAHETHI, UX BUINMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q

58

Mneunsiii [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX TATAKTUK

59

Bcenennas. Pa30Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukToBOE M3MyUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMAITLHON U
ITHYECKOH cdepax esTeNbHOCTH
YJeJoBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto
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(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHIH
npeacTaBiIeHu 0 prU3nIecKoi
KapTUHE MHUpa

65

O606maromuit ypok. Mecto
(u3nyeckoil KapTUHBI MHpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHOM TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBast ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YHEHUKA

» ®duswuka, 10 xracc/ Mskumes I, Byxosnes b.b., Corckuit H.H.; mon penakiueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3matenscTBo «IIpocBenienne)
» ®uswuka, 11 wracc/ Mskumes I'.JI., byxosues b.b., Uapyrua B.M.; nox penakuueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3matenscTBo «IIpocBenienne)

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

» dusuka, 10 xknace/ Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox pegakiueit
[TapdentbeBoit H.A. AkmronepHoe oOmiectBo «M3narensctBo «lIpocserienne»

» Gusuka, 11 xknace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; non penakmueit
[TapdentbeBoit H.A. AknronepHoe oOmiectBo «M3narensctBo «lIpocserienne»

* Actponomus 10-11 xnacc/ Boponuos-Benbsimunos b.A., Ctpayr E.K. O6mectBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Akimoneproe oodmectBo «M31aTenbcTBO
«[Ipocsemenue

» Actponomust: 10-11-e kmaccel: yueOHukK; 12-¢ uznanue, nepepadoransoe 10-11 xmacc/
Boponmos-BenssmuaoB b.A., CtpayT E.K. Axunoneproe o6mectBo «M3marenscTBo
«IIpocsemenue
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