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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBAHUM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIETIIIUM TIpernojilaBanusi yuyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBCHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 11 xmaccoB mpu oO0yueHHH
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma 1o ¢usuke cooTBercTByeT TpeboBanusim OIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM MpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenune ¢Pu3MKu BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTHUYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HYKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TakXe OOCYXKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUecKoi Teopuu, poiau GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-AESATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peaausyeTcsl Mpexkie
BCErO 3a CUET OpraHu3alluM AKCIEPUMEHTATBLHON NESATEIBHOCTH O0yYarolIUXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUx padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
oOy4YaromMUMHUC YMEHHUSIMU TPOBOJAUTH KOCBEHHBIE W3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [lpu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJa4yd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKHX SBICHUW W TPOIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha yPOBHE CPEHEro 0011ero 00pa3zoBaHus JOJKEH U3Y4YaThCsl B YCIOBUSX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpYyIOBaHUE [l BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JICMOHCTPAMHA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LIEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BaHUU ABIISAIOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTelbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISI TPUHATHS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB ACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBaHus oTBoauTCs B 11 Kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKe MepeueHb JadopaTOpHBIX U

MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop MarHuTHONM WHAYKUMH. [IpuHOMO Cyneprio3uiuu
MarHUTHBIX mMoJiek. JIMHMUM MarHuTHOM MHAYKUMU. KapThHA JWHWI MarHUTHOU
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KATyIIKHA ¢ TOKOM. OnbIT Opcrena. B3anmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

Cuna Jlopenua, e€ MOysib U HanIpaBJIeHUE. [[BHKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeEKkTOpa MarHUTHOMU
WHIYKIUU. OJEKTPOJBIXKYILNAA CWia MWHAYKIUH. 3aKOH BJIEKTPOMArHUTHOW
nHaykuuu Papanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYINAS CHJIA WHAYKUAW B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM IOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAA CHJA
CaMOMHIYKIIHH.

DHeprus MarHuTHOTO TOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMKY MarHUTHOTO TIOJISI.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKLWH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.



SIBneHne caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM UH]TYKIIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€OAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKUE
kosnebanus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA WU
HaIPSOKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE DIECKTPUUECKON
DHEPrUr. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 371eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u niuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspU3anus, Iudpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4ecKue yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHust U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmtoieHue cBsS3UM I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMArHWTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. TOUEeUHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOIIIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lger.



Cobuparoniie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHuE U ONTHUYECKash cuja TOHKOM juH3bL [locTpoeHune u3oOpakeHUd B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOACHWS MaKCUMyMOB W MHHHUMYMOB B HMHTEpP(GEpPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

IlonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab0mronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[TomyyeHue ciekTpa ¢ MOMOIIbI0 JU(PAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHONW TEOPUHM OTHOCUTEILHOCTH
['paHnibl  NPUMEHUMOCTHM  KJIaCCMYECKOW  MexaHuku.  [locrymartsl
CIIELIMAJIbHOW TEOPHUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPAIICHHE
JUTAHBL.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmya [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar
dboTorpdexra.

JlaBrienne cBeta. OnbiThl 11. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morjonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPrur aToMa BOJIOPO/IaA.

BosHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



panuoakTuBHOrO wu3nydenus. CBoiicTBa anbda-, Oera-, ramMma-u3Iy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. TepmosinepHbiii cunTe3. [IpoOieMbl U MEPCHEKTHUBEI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

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

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomoi

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoyHIA@ W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama T'amaktuka. [lonoxenne m aBmwxkenue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

MaciraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOJIYyIIapus U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢u3nku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEeHHE CHUCTEMBl YpPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTIpeJIeIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocua: NWHUAM DJEKTPOINIEpeAady, TEHEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npenMera «Dusuka» T0KHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIUKA O0YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEpPIIaTh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJACP)KAaHHMS B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C y4éTOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb poid ¢ Y4ETOM MHEHHMHA Y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIESITEIILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO H3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJIeTh ~ HaBBbIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpUIEHCTBYETCS HYMOIIMOHATBHBIN WHTEJIEKT, MpeANoararonuii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO e H
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH IJIFOJEHU, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, Iy CBETA, TOYECYHBIA UCTOUYHHUK CBETA, SIACpPHAs



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH penieHUuH (PU3NIECKux
3ajad4;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIHMICS 3apsl, SJICKTPOMArHUTHBIC KOJIeOaHUS WU
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYATOTO0 CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘-ICCKI/IG, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIEC SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIPSHKEHUE, BJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKHA, SHEPTUSA DJICKTPUYECKOIO M MArHUTHOTO IIOJICH, MEPUOJ U YacTOTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
rapMOHUYECKUX ODJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHHS W CIUHUIIBI, YyKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIME JAaHHYIO (U3HYECKYIO BEIMYHHY C JPYTHMH
BEJIMUYNHAMM;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3uYeCKUe BEITUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JIJTMHA BOJIHBI M
JacToTa CBETA, SHEPTUs M UMMYJIbC (DOTOHA, IEPHO]T TIOJIypaciaja, SHEPTus CBI3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYK (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISTH 3HAUCHUE (DU3NUCCKON BETUYNHBI;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
VHIYKLWH, 3aKOH NPSIMOJIMHEMHOTO PACIpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO YHMCIA, MOCTyJaTthl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJjibl Amniepa u cuibl JIopeHna;

CTPOUTh W OIMCHIBATh H300paXEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsSA, MPOBOJIUTH OMNBIT H
bopMyIMpPOBATH BHIBOHI,

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (UKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeaTh BbIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opyI0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJlaHHOM (DM3MYECKON MOJIETbIo,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 33a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3MUECKON BEIMUUHBL;

penaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTHU ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCIOBUS UX 0€30MacHOr0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

HCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97¢c
MexaHU4YeCKHEe U 3JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUATIBHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa HOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggll//lr?:;(;ﬁ(j};f4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;&fg;gﬁﬁfﬂcgk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero Kontposbusbie IIpakTnueckue f{l:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON WHITyKIIUU
MarauTtHoe 1ose MpOBOJHHKA C

5 ToKOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabota «lccnenoBanue 1 1 bubnmnoreka HOK
JIEACTBUS IIOCTOSSHHOTO MarHuTa Ha https://m.edsoo.ru/ff0c9acO
PaMKy € TOKOM»
(KusHb u nesitenbHOCTE M. AMItepa)
JlelicTBME MarHUTHOTO ITOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.

5 CI/Ina}JlIo}I;eHua. 1I;a60Ta CyI/IJ'IBI Hopel){/ua 1 bubmmorexa TIOK

(Kuznb u nestenpHOCTh X.JlopeHIa
1853-1928)

https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c98fe
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DnexkTpoMarauTHas HHAyKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuuu. IC
WHIYKIIUHA. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuun dapaaes

(Kusub u gesrenpHocTh M.MDapaes
1791-1867)

JlaboparopHas padorta «VccnenoBanue
SIBJIGHUS DJIEKTPOMArHUTHOM
WHIYKIA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. SIBIEHUE
camonnaykiuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOT'O TOJIsI KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHuueckue ycTpomucTBa U ux
MIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTHI, SJICKTPOJIBUTATEIb,
YCKOPHTENH 3JIEMEHTAPHbIX YaCTHIL,
WHTyKIIMOHHAS M1eYb

(M306peTenue >neKTpoABUTaTeNs
b.5Ixo6u B 1834 roxy)

O6006maronuii ypok «MarautHoe
noJie. DIEKTPOMArHUTHAS UHTYKIIMSDY

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas padota no teme
«MaruuTtHoe 1nose.
BHGKTPOMaFHI/ITHaSI UHAYKOUS»

CB00o/1HBIE MEXaHNUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

[IpeBpamienue 3eprun

13

14

15

16

17

18

19

JlaboparopHas padora «ccnenoBanue

3aBUCUMOCTH IIEPUOJA MaAJIbIX
KoJieOaHu# Tpy3a HAa HUTHU OT JJTMHBI
HHUTHU U MacChl Ipy3a»

Koneb6arenpubiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMS B
UCaTbHOM KOJIe0aTeTbHOM KOHTYpE.
AHANIOTHS MEXKIy MEXaHHYESCKUMH U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B UJICAIIBHOM
KoJIeOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MexaHH4YecKHue Konebanus. Pe3onanc.
BrinyXIeHHBIE 2IEKTPOMAarHUTHBIE
Koae0anus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIBI TOKA U
HanpsHKEHU

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JIEKTPUUYECKON IHEPTUU
(U306petenune Tparchopmaropa
I1.H.516m0ukoBeIM B 1876rT.)

YCTpOUCTBO U MPAKTUYECKOE

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcb820

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MIPUMEHEHUE AJIEKTPUUECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa, JTMHUN
aNeKTponepeaay

https://m.edsoo.ru/ff0cc324

20

DKOJOrM4eCKUe PUCKU TIpU
IPOU3BOCTBE IEKTPOIHEPIUN.
Kynbrypa ucnons3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

21

MexaHu4decKue BOJIHBI, YCIIOBUS
pacrpoctpanenus. [lepuon. Cxopoctsb
pacmipocTpaHeHUs U JITHHA BOJTHEI.
[TorepeuHble U MPOIOJIBHBIC BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

22

23

24

25

26

3Byk. CKOpOCTh 3ByKa. I pOMKOCTh
3ByKa. Beicota Tona. TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJHBI, UX
cBoNicTBa U ckopocTs. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

[TpuHIMIBI PaIHOCBA3U U
TeneBujieHus. Pa3BuTue cpeacts
cBs3u. Panuonokanus
(ILJI.IIununr-uzoOpetrenue
tenerpada;A.C.ITonoB-uzobperenune
paauo;b.JI.Po3unr, b.I1.I'po6oBckuii-
n300peTeHne TeIEBUICHHUS)
Konrtponsnas padora «Konebanus u
BOJIHBD»

[IpsmonnHeHOE pacpoCTpaHEHHE

CBETa B OHOPOJHOM cpene. ToueuHblit
HCTOYHMK cBeTa. JIyu cBera

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cera. [TocTtpoenne nzobpaxkeHuit B bubmmorexa [JOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomiuenue ceera. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil Bu6mumoteka [JOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3o0pakeHuit B
30 nunH3e. Dopmyrna TOHKOM TUH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 Jlaboparopnas padota «lccrnenoBanue
CBOMCTB M300pa)KCHUH B JIMH3aX)
Hucnepcus cseta. CiioKHBIN cOCTaB
6enoro ceera. L{Bet. JITabopaTtopHas
39 paborta «Habmogenue nucnepcun
CBETa»
( Ucaak Hpr0TOH — KU3HB U
NEeSATEIbHOCTD)
33 WnTtepdepennus creta. dudpaxius bubnmnoreka HOK
cBera. JludpakinonHas pemerka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorteka [IOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI U yCTPOHCTBA U
yCIIOBHS UX O€30M1aCHOTO MPUMEHEHUS
36 ['pannIBI TPUMEHNMOCTH bu6muoreka [JOK

KJIacCHYeCKOor MexaHukH. [locTynarsl

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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

CIIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

OTHOCUTEIBHOCTh OOTHOBPCMCHHOCTHU.

37 3aMenieHne BpEMEHH U COKpAIlCHUE bubnmorexa LHOK
s P pail https://m.edsoo.ru/ffOcfa42
JUTHHEI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gactunbl. CBA3b Macchl C PJHEPTUER U Bubmaorexa ITOK
TIBL. p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Kourponsnas padora «Ornruka.
39 OCHOI];BI cie IfanLHoﬁ TEOpUU buGnuorexa [IOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH»
40 ®oronsl. opmyina [1nanka. Jneprus Bbu6motreka [JOK
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE
orod(ddexra. OmpiTer A. T.
41 gTone?fl)aa bubnuoreka [{OK
https://m.edsoo.ru/ffOcffc4
( 7)Ku3Hb 1 NeSATENBHOCTD
A.I'.CroneroBa)
3akous! horodddexra. Ypasuenue
42 BﬁHmTegHa n(is)fq)(i)oma@;ema bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢potospdexra
JaBnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMMHUYECKOE NENCTBHE bubnnorexa [TOK
sesa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAaKTUYECKOE IPUMEHEHHUE:

(dboTorIeMeHT, POTOAATUHK,
COJIHEYHas OaTapesi, CBETOIHO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pertennie 3agad mo reMe «DJI1eMEHTHI

bubnunorexa LIOK

4 KBAHTOBOU ONTHUKI https://m.edso0.ru/ff0d0302
Mopeinb aroma Tomcona. OnbIThI

46 Pesepdopna o paccessHUIO 0-9acTHIL. bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
[Lmanerapnas MoJenp aroMa
bub6nmmoreka [IOK

47 Hocrymatsi bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB

48 MIPU TIEPEXO/IC aTOMa C OJTHOTO YPOBHS bubmmorexa [JOK

. https://m.edsoo.ru/ff0dOafa
SHEPTUU HA Opyroi. Buapl CieKTpoB
BonnoBble cBolicTBa yactuil. BosHbI
ne bpoitna. KopryckynsipHO-BOIHOBOM

49 nyanu3Mm. CIIOHTaHHOE U bu6nmoreka LIOK
BBIHYKJICHHOE U3JIy4CHHE https://m.edsoo.ru/ff0d0ca8
( H.I".bacos,A.M.IIpoxopos-

M300peTeHHE J1a3epa)
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI

50 Pezepdopaa o onpeaenennio cocrasa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUYEHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3nydeHus. Bausaue
PaOaKTUBHOCTH Ha )KUBBIS
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

52 N3otonsl. Anbga-pacna. bu6muoreka [IOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacman. 'aMmma-u3inyyeHue

53 DHeprusi CBSI31 HyKJIOHOB B si/Ipe. bubnuotexa [JOK

SnepHble peakuuu. SInepHelil peakTop.

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

[Tpobnembl, MepcreKTUBEL,
9KOJIOTMYECKUE aCTEeKThI SACPHOMN
SHEPTeTHKU

( ITepsoiit ssmepusiil peaktop B CCCP
1946 rox; >XKU3Hb U JCATECIHLHOCTD
N.B.Kypuarosa 1903-1960)

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpalyy 3JI€MEHTAPHBIX YaCTHLI.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3auMOJIeUCTBUS. EAMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKWE 3BE3/1bI, INIAHETHI, UX BUJAMMOE
nBrokenne. ConHeyHas cUCTeEMa

Connue. ConHeyHasi aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITaBHOU
MoCJIeI0BaTeIbHOCTH. BHYTpeHHEe
cTpoeHue 3B€311. COBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOKICHUU U
sBoJrorun CollHIa U 3BE3 ]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u apmxenue CoyHLa B

lNanaktuke. ['anmaktukn. Y€pHbIE NBIPHI

B gApax rajJakTHUK

59

Bcenennas. Pazberanue rainakTHk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydenue.
MerTtaranakTuka

60

61

Hepemennsie npobeMbl acTpOHOMUU

KontposnbHas padota «1eMEeHTHI
aCTPOHOMUU U aCTPOPHUIUKID

62

O6o6matomuii ypok. Ponb pusuku u
ACTPOHOMHUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3MKN ¥ ACTPOHOMHUH B COBPEMEHHOM
HAYYHOW KapTHHE MHUPa

64

O6o6maromuii ypox. Pois
¢buznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUI 0 PU3NYECKOn
KapTUHE MHpa

65

66

67

O6o6maromuii ypok. Mecto
¢u3nuecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE
PesepBHbIil ypok. MaruutHoe mnoie.
DNEeKTpOMarHuTHas MHAYKIHS
PesepBHbIitl ypok. OnTuka. OCHOBBI
CIELMAILHON Teopun
OTHOCHUTEIIBHOCTH

68

Pesepnbiii ypok. KBanroBas ¢pusuka.
DneMeHTHl aCTPOHOMUU U

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







