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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TIPU BBITMIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHeM CIeAYIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHUTHl.  B3auMOAECHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJI TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIATENBHO B OJTHOPOJAHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMUS.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacupocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 31MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHHUe,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, nHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yrom IOJHOTO
BHYTPEHHETO OTPaKCHUS.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
pPacCTOSIHME W ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[Tomydyenue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuupl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmuvt K6AHMOBOI ONMUKU
®otonsl. ®opmyna [Tnanka cBs3u 3HEpTUM (HOTOHA C €TO YACTOTON. DHEPTHS
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otomnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanpHble B3auMoeicTBUs. EQMHCTBO (pr3nuecKoil KapTUHBI MUpAa.

TexHuyeckue yCcTpouCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa60ma. Pa3Oeranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPEICIICHUS MOJI0KEHNS HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(epax mesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaIbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJABUTATENIb, WHAYKUHUOHHAs II€Yb, pajap, PaguONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» JOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE YXU3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIaM, TOCTH)KCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHATHUAMU U METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTUYECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISATh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO TMPUHUMATH PEIIEHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUUYECKUI 3apsif, Jy4 CBETa, TOYCUHBIM NCTOYHMK CBETA, sIEpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa NP PELIEHUH (PU3NUECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JNECUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJTHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETa, OTPAXKCHHE, MPEIOMIICHUE,
uHTepdepeHys, audpakuus W TOMApHU3ALMUS  CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas
PaINOAKTUBHOCTE;

ONHMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUYCCKHEC, MATHHUTHBIC,
ONTHYECKHE,  DJIEKTPUUYECKYI0  TMPOBOJAWMOCTH  Pa3IMYHBIX  Ccped) H|
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMNpSHKEHHE, IIEKTPUYECKOe
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAs cuja, paboTa ToKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHnia, WHIYKTUBHOCTH
KaTYIIK{A, SHEPTUS DJICKTPUUSCKOTO M MAarHUTHOTO IIOJIeH, TIEPHOJ W YacToTa
KojeObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCcTOsHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS U TMPOIECChI, HUCIOJIb3YS
bu3MYeCKrue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MTEpHO/I TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX Si7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITUIMHBL,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLIEIHHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKITUU, 3aKOH TPSIMOJMHEHHOTO PacpOCTPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia Gororddexra,
3aKOH COXPAHECHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmajaa, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
NPUMEHUMOCTH;

ONPENEIATH HAIIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO NOJIsSI ITPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh U OIKMCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3a7a4d C SBHO 3aJlaHHON (DU3MYECKON MOJIEIbIO,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJTy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
LETIOYKY PACCYXKJIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEICTABJICHUS YICOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHNH, MOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, MOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCMOJIb30BAaHUS B MMOBCEIHEBHON
KU3HH;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO pACHpEeNesiTh OOSI3aHHOCTU U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 2.5
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika o 25 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOpUHU 5 1 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny )
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHKH 6 bubmorexa HOK

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

4.2 CTpoetine atoma 3 05 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
43 ATOMIOE 5/1pO 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazueny 18
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPODPU3UKHU
bubmuorexa [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 6 htts://m.edsoo.ru/7fA1c97c
Hroro no pasneny 6
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
61 Obobmaromee nosropene 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6.5



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

11 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTbI padoThbI pecypenr
Tb B kabuneTe Pusuku. [locrossHHBIC
MarHuTHl ¥ UX B3aUMOJICHCTBHE.
MarnuTtHoe nosue. BekTop MarHuTHOU 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHAM MarHATHON
WHIYKIAH
MarauTtHoe 1ose MPOBOJHHKA C
ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3anmopeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» 1 1 bubnmnorexa [JOK
C MCTI0JIb30BaHUEM 000PYAOBAHUS https://m.edsoo.ru/ff0c98fe
LenTpa «Touka pocta»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
JlaGopatopHnast paboTa
«MccenenoBanne neNCTBAA 1 05 bubnunorexa LIOK
MOCTOSIHHOTO MarHuTa Ha PaMKy C ' https://m.edsoo.ru/ffoc9ac0
TOKOM» C HCTIOJIb30BaHUEM
obopynoBanus Llentpa «Touka
pocTta»
JlelicTBME MarHUTHOTO TTOJIS Ha 1 bubnuotexa [JOK



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

JBIKYILYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuitb
Jlopenua

https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAyKuus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHIYKIHMU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykiuu dapanes

10

11

Jlaboparopuas pabota
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOWUW

NunyktuBHOCTS. SIBIIEHUE
camonnaykiuu. 3J1C caMonHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHndeckue ycTpoucTBa U ux
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHuThl, AEKTPOJABUIaTEINb,
YCKOPHUTENH 3JI€MEHTAPHBIX YacTHll,
MHIYKIIMOHHAs TeYb

Oo6o06maromuit ypok «MarautHoe
oJie. DNEKTPOMAarHuTHasi MHAYKLUS
KonTponbHas padota no teme

«Mar"auTtHoe I10JI€E.
DneKTpoOMarHuTHast UHIYKIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHNYECKIE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparienue sHeprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9df4
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

13

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajibiXx KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»

14

KoneGarenbHblii koHTYp. CBOOOHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKHue konebanus. Pe3onanc.
BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpauchopmarop. [Ipoussosactso,
nepenava u norpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE HIEKTPOIHEPTUH.

20 Kynerypa ncnonbs3oBanus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHU
MexaHuueckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Cxkopocthb bubmmoreka [JOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnunoreka LIOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc

93 HNutepdhepennus, mudpakmus u bubnnorexa [JOK
MOJsIpU3alvsd MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0cd350
DJIeKTPOMAarHUTHBIE BOJIHBI, UX

24 cBoiicTBa u ckopocTsk. [lkana bomorexa LIOK

https://m.edsoo.ru/ffOccfe

ANEKTPOMArHUTHBIX BOJTH
[TpuHIHITBI paTUOCBSI3U U

25 TeneBusieHus. Panuonokarusi.
PazButue cpeacts cBszu

26 KonTponbnas padota «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTPAHEHUE
CBETa B OTHOPOAHOM cpeze. ToueuHsblit

97 HMCTOYHUK cBeTa. JIyd cBera. bubnmnoreka [JOK
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS https://m.edsoo.ru/ff0cd4e0
cgeta. [locTpoenune nzodpaxeHuii B
IJIOCKOM 3€pKajie

28 [Ipenomnenue ceera. [lonnoe bubmmorexa [JOK

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



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTpeHHee oTpaxenue. IIpenenpHbiin
YTOJI IOJIHOTO BHYTPEHHETO
OTpa)KCHHUS

29

30

31

Jlaboparopuas pabota «3mepenue
MIOKAa3aTelis PEJIOMIICHHS CTEKIIa

JIunzel. [loctpoeHue n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGoparopHnas pabota

«HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX)»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bubnmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus cBeta. CIIOXKHBIN COCTaB
oenoro ceera. L[er. JJaboparopras
pabora «HabmroaeHue nucrnepceun
CBETa»

0.5

33

WNnuTtepdepennus creta. dudpaxius
ceta. [luppaknuonHas pemeérka

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

35

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspwusanus ceera

Ontuyeckue mpuOOPHI U yCTPOHCTBA U
yCJIOBHSA UX O€30MaCHOr0 MPUMEHEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

36

FpaHI/II_[I)I MMPUMCHHUMOCTHU
KJIaCCHYECKOM MexaHuKu. [TocTymarel
CIELIMAJIBHOM Teopun
OTHOCHUTENBHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

3ameyieHre BpeMEHH B COKpAIlleHNe
JUINHBI. PENITHBUCTCKUN 3aKOH

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42



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

CJIOKEHUS CKOPOCTEN

DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON

bub6nmmoreka [IOK

38 .C i
HACTHIBL LBA3H MACCR € SHEPIUCH 1 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
[ToBTOpenue pazaenoB «OnTuka» u
39 «OCHOBBI CIIEIMAILHON TEOPUH bubmorexa LOK
t P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
Kontponbras padota «OnrTuka.
40 OCHOI];BI crie IfanLHoﬁ TEOPHH bubmmorexa [IOK
t P https://m.eds00.ru/ffoct6f0
OTHOCHUTEILHOCTH
OTKpBITHE U HCCIIEIOBAHNE BuG OK
41 doroaddexra. OmpiTer A. T nomoreka L1
https://m.edsoo.ru/ffOcffc4
CroneroBa. 3akonsl poTorddexra
VYpaBHeHue DHIITEHA 1151
42 dbotorddekra. «KpacHas rpaHuia bubmmorexa [JOK
P partHit https://m.edsoo.ru/ff0d015e
dboTorddexra
®oronsl. opmyna [Inanka. DHeprus
1 uMnyiasc GporoHa. BoxHoBbIE
43 cBoiicTBa yacTuil. Bosnnsl ge bpoiinsi. bubnmnorexa [JOK
KopnyckynsipHO-BOJIHOBOM Tyanu3M. https://m.edsoo.ru/ffOcfel6
CrioHTaHHOE U BBIHYKJEHHOE
W3ITy4eHUE
JaBnenue cBera. Onbitsl [1. H.
44 JlebeneBa. XuMUYECKOE ICHCTBUE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
45 Pemenue 3agad mo reme «1€MEHTBI but6mmorekxa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
46 TexHnnueckue ycTpoiicTBa u



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

MIPAKTUIECKOE TPUMEHEHHE!
dhoToseMeHT, GOTOIATUHK,
COJIHEYHast OaTapesi, CBETOIHO/

47

Mopenb aroma Tomcona. OnbIThI
Pesepdopra o paccessHUIO 0-9acTHII.
[Lmanerapnast MoJenp aToMa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

48

49

50

[Tocrynater bopa. U3nyuenue u
MoTJI0MIeHNE POTOHOB MIPH MEPEXOC
aToma C OJHOTO YPOBHS YHEPTUHU Ha
Jpyroi

Bunsl cnexktpoB. CriekTpaibHbIN
ananu3. JlabopatopHas pabora
«HaOmronenne muHedaThIX
CIICKTPOB»

CrpoeHne aToMHOTO sipa. 30TomBbl.
OHeprus CBA3U HYKJIOHOB B sIpe

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOd0afa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0ca8

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

OTKpBITHE paTMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHnto cocraa
PaZMOaKTUBHOTO U3TYUYEHUS.
CoiicTBa anbda-, 6eTa- U raMma-
u3nydeHus. [IpaBuiio «cMemeHus».
Anbda-pacniaz. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
W3ITy9YeHUE

3aKOoH pagroaKTUBHOIO pacnaja.
[lepuon nomypacnania

OTKpBITHE IPOTOHA U HEUTPOHA.
HckyccTBeHHAs pagiO0aKTUBHOCTb.
SlnepHble peakuuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

DHEpPreTUYECKU BBIXOJT SICPHBIX
peakuuii

55

56

57

58

59

60

Henenue snep ypana. Llennas
peakuus neyeHus. TepMosiaepHbIe
peakiumn

Anepnsiii peaktop. [Ipodiaemsrl,
MEPCIEKTUBBL, SKOJIOTUYECKUE
ACIEeKTHI SIEPHOU SHEPTETUKHU

Bnusuue paanuOaKTUBHBIX H3J'Iy‘leHPII>i
Ha KUBbLIC OPraHHU3MbI.
BJ'IeMeHTapHBIe HqaCTHUILIbI. OTKpHTI/Ie
IIO3UTPOHA

MeTto/b1 HAOMIONEHUS U PETHCTPALIUH
3JIeMeHTapHbIX Yyactull. Kpymiblii cton
«DyH1aMeHTAIbHBIE
B3auMoOJIeMcTBUS. EquHCTBO
(bu3MYECKOI KapTUHBI MUPa

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAUYCHUE acTpOHOMUU. Buj
3B&3aHOrO HebOa. Co3Be3nus, pKue
3BE3/1bl, IIJIAHETHI, MX BUAUMOE
nBmxenne. ConHeyHas cucreMa

Connue. ConHeuHass akTUBHOCTb.
Ncrounnk sneprun CoiHLa U 3BE3]

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

61

3BE3IBI, NX OCHOBHLIC
XapaKTePUCTUKH. 3BE3IBI TIIABHON
MOCJIeZIOBATENIbHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE



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

MIPEACTABJICHUS O IPOUCXOKIACHUU U
spororni ComHIa U 3883

Muneunsiii [1yts — Hama ['anakTuka.
62 [Tonoxxenue u nBuxenue CosHLa B
lNanakTtuke. I'anmaktuku. YEpHbIe IbIPHI

B dApax rajlakTUuK

Bcenennas. PasOeranue rajakTuk.
63 Teopus bosbmoro B3peIBa.

PennkroBoe uznydeHue.
Meraranaktuka

64 Hepemennsie nmpobieMbl aCTpOHOMUHT

O6o06maromuii ypox. Ponb pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKOM,

65 TEXHOIOTMYECKOH, COLIMAIBLHON U
ATUYECKOH cdepax AeaTeIbHOCTH
yeaoBeKa

O6o0maromuii ypok. Pois u mecto
66 (GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

O6o0maromuii ypok. Posb
67 ¢usnueckoil reopun B GopMHUpPOBaAHUU
IIpe/ICTaBICHUI 0 PU3NYEeCKOn

KapTHHE MHpa

O6o06maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM

68

PsAly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJICTABICHUN O IPUPOJE

OBIIEE KOJIMYECTBO YACOB I10

68
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[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M.; nox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo

«HpOCBCHICHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Anpnpromedkus C.M. ®uznka. «k KOHCTPYKTOp» CaMOCTOATENbHBIX U
KOHTPOJBHBIX padoT. 10-11 kmaccel: mocobue aiis yuurtenei oo0eo0pa3oBar.
yupexaennil. M.: [Ipocsemenue, 2010.

lNonbndap6 H.M. ®usuka. 3anaunuk. 10-11 ki1.: mocobue s 061eoOpa3zonar.
yupexaenuii. — M.: Ipoda, 2012.

I'pomuesa O.U. Coopuuk 3anay no ¢puszuke: 10-11 knaccel. — M.: Dk3ameH,
2015.

I'pomiiea O.U. TemaTudyeckre KOHTPOJIbHBIE U CAMOCTOSATEIbHBIE pa0OTHI TIO
¢usuke. 11 xkmacc. — M.: Dx3amen, 2012.

[TapdentbeBa H.A. CoopHuk 3anau no gusuke. 10-11 knaccel: yued. mocodue
1U1st 0011100 pa3oBat. opraHu3aiuii: 6a3oBbiii ypoBeHb. — M.: [IpocBelieHue,
2017.

PeivieBnu A.Il. ®uszuka. 3amaunuk. 10-11 ki1.: mocobue s o61meoOpa3oBar.
yapexaenuii. — M.: Jlpoda, 2013.

Caypos 10.A. ®usuka. [loypounsie pazpabotku. 11 kmacc: yueb. mocobue st



001eOpa3oBaT. opraHu3aiuii: 6a30BbIM U yTITyOJI. ypOBEHb. — M.:
IIpocsemenue, 2017.

Co6opnuk 3am1au o ¢usuke. 10-11 kmaccel. / ABT.-cocT. MockoBkuHa E.T".,
Boaxos B.A. — M.: BAKO, 2017.

[HunoB B.®. ®usuka: 10-11 ki1.: moypoy. ruraHUpOBaHUE: MOCOOUE ISl
yuuTenei odmeoopasoBar. opranuzanuii. — M.: [Ipocsemnienue, 2013.
SnueBckas O.B. ®usuka B Tabmunax u cxemax. — CI10.: U3gaTensckuii fom

«JIutepar, 2010.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://lesson.academy-content.myschool.edu.ru

https://resh.edu.ru

http://school-collection.edu.ru



