MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

MunucrepcTBO 00pazoBanusi OMcKoi 06s1acTu

JlemaptameHT 0OpazoBanust AamuHucTpauu r. Omcka

BOY r. Omcka "Cpeansist o6meo0pa3oBaTenbHas mkosa Ne 95 ¢ yriy6ieHHbIM

M3yYEHHEM OTEJIbHBIX TPEAMETOR"

PACCMOTPEHO COI'JTACOBAHO
METOANUYCCKUM 3aMeCTI/ITeHI> AUPCKTOpa
oOBbeIMHEHUEM yUuTeeH

Kabanosa H.M.

Habaesa O.A. [Homep npukasa] ot
[Homep nipukasza] ot «[umcno]» [mecsn] 2024 .

«[uucno]» [mecsau] 2024 .

YTBEPXIEHO

Hupextop bBOY r. OMcka
"Cpenusis
ob1eo0pa3zoBaTenpHas
mkoJia Ne 95 ¢ YUOIT"

Kurynun AWM.
[Homep npukaza] ot «[uucio]»
[Mecsan] 2024 r.

PABOYAS ITPOTPAMMA

(ID 1788853)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1u1st oOyyatrommxest 11 kiaccos

r. Omck, 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW Mporpammel, npeacraBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. 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 (U3UKH 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 ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE 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.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €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 peanuzanus mnpeanosiaraeT 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 IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
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. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh 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 TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS 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.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

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
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM 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 JOKA3aTeIbCTB;

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 TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

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

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢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 ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmMpoOMacHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM wMHAyKuuu. lIpuHIMD Ccyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MAarHUTHOU
WHIYKUIUU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

Cuna Jlopenua, e€ Moy U HanpaBlieHKE. [[BH)KEeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYIAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe »3ieKTpuyecKoe Tosie. DJIEKTPOJABIKYIIAS CUla WHIYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  fIBIE€HHME CAMOMHIYKIWU. OJICKTPOABWIKYILAS  CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMKM MarHUTHOTO MOJIS.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3N1eKTPOMAarHUTHOW UHYKIHUU.

IIpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neCTBUS MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>KMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

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

Habmoienue 3aTyxaronmx KouaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MoOCIEeNOBAaTEIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAYH.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 6OJIHbL

MexaHudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHu4ecKue yYCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu n audppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJeOaHUIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXX€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.



Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIaBHBIX ~MAKCMMYMOB T@pH NAJCHHWM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pAacHpPOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodopBkl.

[TomHoe BHYyTpeHHEE oTpaxkeHne. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenne natepdepeHInm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mepenue rnokazaress NpesIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenne nucrnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsel
CIIELIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAILCHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



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

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUN (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

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

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (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 -HaCTHIL.
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. Bonnsl ne bpoiiis. 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
paguoaktuBHOCcTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa



panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-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, nabopamopmsie pabomul

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.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

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

MaciraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
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 ¢usuku 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 (GOpPMHpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, 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 TEXHOJIOTUU.

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

Mamemamuxa: pemIeHHWE CHUCTEMBl YpPAaBHEHUH, 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,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoe, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

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

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO 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 OBPA30OBAHU A

OcBoenne ydeOHOTO TpenMmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

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;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO 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 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
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()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
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
U3ydeHUs  (QU3MKM  OCYLIECTBIISATh  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh 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 IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



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

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €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 THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
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 (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

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

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTh MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  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 COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
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
NESITEIbHOCTH;



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 METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

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

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

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

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
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 BO3MOKHOCTEW U MPEATNIOYTECHUM;

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 (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH 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;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
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
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
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
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
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, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:

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 TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN JIEKTPUUECKUM 3apsifl, JIyd CBETa, TOUYEYHbIM UCTOYHHK CBETA, SAEpHas



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

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIC KOJcOaHWs M
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYaTOro CIEKTpa aToMa BOAOPOAA, €CTECTBEHHas M HMCKYCCTBEHHAas

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 HaIpPSXKEHUE, BJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKHA, SHEPTUS DJICKTPUYECKOI0O M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHU B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
rapMOHUYECKUX ODJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
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, SHEPTHUs M UMIYJIbC (DOTOHA, MIEPHO]T TIOJTypaciaaa, SHEPrus CBI3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYK (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEITUINHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaTtel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
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 OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
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 MPEUIOKEHHOT0 OOOpYyIOBaHUsS, IMPOBOJIUTH 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 MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opyI0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
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
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

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

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUA UX O€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >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 BBHIOJHEHUEM 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 KIIACC

KoanuecTBo 4acoB

DJIeKTpOHHBIE (IU(pPOBHIE)

Ne n/mm HanmeHoBaHue pa3aejoB U TeM MPOrpaMMbl KoHTposibHbIE IIpakTHyeckue
Bcero o0pa3oBaTe/IbHbIE PeCyPChI
padoThI padoThI
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuotexa LIOK
11 11 1 3 _
WH Ty KA https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnuotexa LIOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 5 1 bubnuotexa LIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnnorexa [IOK
2.3 Onrria 10 8 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 Bu6morexa [JOK
OTHOCUTECIBbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 Egg:ﬁ;:i (I)_E)(.)rI:NMlcQ?c
4.2 Ctpoenue aroma 4 Brbmorexa LIOK

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

DJieKTpoHHbIEe (I (ppoBHIE)

Ne i/ HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI KonrpoabHbie IIpakTHYecKue
Bcero o0pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
Bbubnnorexa [JOK
4.3 ATOMHOE 5171pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
bubanorexka [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IIOBTOPEHUE
bubamorexa [TOK
6.1 OGobmaroree nosTopexne 4 https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KOJ’II/I‘IQCTBO qacoB I[ 3 q)
aTa JICKTPOHHBbIC 1IN OBbIC
Ne n/m Tema ypoka KoHTpoJibHbBIE IMpakTHyeckue P P
Bcero U3yYCHUSA 06pa30B2TeJ’ILHLIe pecypcehl
PadoThI padoThI
IlocTostHHEIE MArHUTEI U UX
1 B3auMoOciicTBHE. MarHuTHOE II0JIE. 1 Bu6mmorexa LIOK
BekTop MarHuTHOM MHAYKIUA. JINHAK https://m.edso0.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsnuTHoe 1oJjie TPOBOTHUKA C TOKOM.
2 OmnwiT Opcrena. Bzanmoneicrue 1 Bubmuorexa LIOK
perena. A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaboparopHas padota «3yuenue Bu6nuoteka [JOK
3 1 1 _
MAarHMTHOTO I10JI KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIST Ha
MPOBOAHUK ¢ TokoM. Cumita Amnepa.
4 JlaboparopHas padora «VMccnenoBanue 1 1 bubamorexa LIOK
. patop p A https://m.edsoo.ru/ff0c9ac0
JIEHCTBHS IOCTOSIHHOTO MarHuTa Ha
PaMKy € TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
5 BIK I0Cs 3apsSOKEHHYIO YacTH 1 Bubmrorexa LIOK
A yuy b Y 1y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DOnekTpoMarauTHas HHAyKus. [ToTok
6 BEKTOpa MarHuTHOM nHAyKuu. 3/1C 1
WHIYKIHAH. 3aKOH AJIEKTPOMAarHUTHON
nHaykunn @apanes
7 Jlaboparopuas padota «Vccrnenoanue 1 1 Bbubmorexa [IOK

SIBJICHUS 3JICKTpOMaAr HUTHOM HHIAYKIOUW»

https://m.edsoo.ru/ff0cal50



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

KoaunuecTBo yacoB

aTa DJ1eKTPOHHBbIE HU(PPOBHIE
Ne n/m Tema ypoka KourtpoabHbie IIpakTHyeckue A P p
Bcero U3y4eHust o0pa3oBaTeIbHbIE pecypchl
PadoThI padoThI
NuaykTuBHOCTH. SIBIEHUE

8 camouHaykiuu. 9JIC caMOMHAYKIUH. 1 Bu6morexa LIOK
DOHeprust MarHUTHOTO TOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE 10Jie
TexHudeckue ycTpomucTBa U ux
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI,

9 3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, 1
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,

WHJyKIHUOHHAs [1€Yb

10 O6o6maromuii ypok « MarauTHoe modie. 1 Bu6muoreka [JOK
DneKTpoMarHuTHast UHIYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbhas padota no teme

11 «MarauTtHoe noJie. DJIeKTpOMarHuTHas 1 1 bubamorexa LIOK

’ P https://m.edsoo.ru/ff0cad58
WHTy KLU
CB00OIHBIE MEXAaHUYCCKHUE KOJICOaAHMUS.

12 I"apmonnueckue konebanus. YpaBHEeHHE 1 bu6morexa LIOK
TapMOHUYECKHUX KOJIeOaHUH. https://m.edsoo.ru/ff0caf06
[IpeBpamienue 3HEprun
Jlaboparopnas pabota «lccrnenoanue

13 3aBUCUMOCTH NIEPHOJIA MAJIBIX 1 1
KoJieOaHU# Tpy3a Ha HUTH OT JTUHBI
HUTHU U MaCCHI TPy3a»

Konebarenbublit koHTYp. CBOOOAHBIE
14 ANEKTPOMArHUTHBIEC KOJeOaHus B 1 Bubmorexa [IOK

nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U

https://m.edsoo.ru/ff0cb820



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

Ne m/m

Tema ypoka

SJICKTPOMAariHuTHBIMHA KOJIEOAHUSIMHU

KoaunuecTBo yacoB

Bcero

Konrpoabusie IIpakTnyeckue

PadoThI

padoThI

JlaTta
H3y4YeHHust

DJIeKTpOoHHBIe U (POBbIE
oOpa3oBaTesIbHbIE pecypchl

15

16

17

18

19

20

21

®opmyna TomcoHna. 3akOH COXpaHEHUS
SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X IeHHbBIE
MexaHu4vecKkue Kojiebanus. Pesonanc.
BI)IHY)KI[GHHI)IG BHGKTpOMaFHI/ITHLIe
KoseOanus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaayda v NoTpedieHne 2JIeKTPUIECKOit
SHEPIUU

YCTpOUCTBO U MMPAKTUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTNHUN
JNEeKTponepenayd

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUHU.
KynsTypa ucnonb3oBanus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

Mexanandeckue BOJIHBI, YCJIOBUSA

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcbb86

Bubnnoreka [JOK
https://m.edsoo.ru/ff0cbd34

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0cc324

Butnmoreka IIOK



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

KoaunuecTBo yacoB

)
Ne n/m Tema ypoka KonTpoabHsbie IIpakTHyeckue Aara IeKTPOMHEIC WH(ppOBLie
Bcero p p U3y4eHust o0pa3oBaTeIbHbIE pecypchl
PaooTnbl PaooThl
pacmpoctpanenus. [lepuoa. Ckopoctb https://m.edsoo.ru/ffOcca54
pacnpocTpaHEHHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh 1 Bu6nmorexa LIOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA
23 1 cKOpocTh. 1lIKkana aIeKTpOMarHuTHBIX 1 Bubmrorexa LIOK
P ) P https://m.edsoo.ru/ff0ccfe0
BOJIH
24 [IpuHUKIIBI paIUOCBSA3U U TEJIEBUICHHUS. 1
PazButue cpencts cBsizu. Pagnonokanus
o5 KonTponbhas padora «Konebanus u 1 1 BuGmuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OAHOPOIHOM cpene. TodeuHbIit 1 Bubmuoreia IOK
fiHOpoA peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenue n3obpaxxeHuii B 1 Bumaorexa OK
) p p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHnue. [IpenenbHblit 1 bubmiorexa [OK
yIp p - Liped https://m.edsoo.ru/ff0cd7f6
YTOJI MOJTHOTO BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopHas pabota «3mepenne 1 1 Bub6nuoreka LIOK
IoKa3aTeJIsd MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B 1 Bubanorexa LIOK

nuH3e. PopmyIia TOHKOH JIMH3BI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

KoaunuecTBo yacoB

Ne n/m Tema ypoka KonTpoabHsbie IIpakTHyeckue Aara ICKTPOHHEIE IHppoBhic
Bcero p p U3y4eHust o0pa3oBaTeIbHbIE pecypchl
padoThI padoThl
VYBenu4yeHue JTUH3bI
31 Jlaboparopuas padota «VccienoBanue 1 1
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cera. CloKHBIN COCTaB
32 oenoro ceera. L[er. JlabopaTopHas 1 1
pabota «Habntonenue aucnepcuu cBeTay
33 Nutepdepennus cpeta. udpakius 1 Bub6nuoteka [JOK
CBeTa. I[I/Iq)paKI_II/IOHHaﬂ pemérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 1 Bu6muorexa [IOK
[Mosnsipusanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPHI U yCTPOICTBA U 1
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJTACCUYICCKOM
36 MexaHukHd. [loctynarsl cnenuanbHON 1 Bubmorexa LIOK
) https://m.edsoo.ru/ffocf862
TEOPUU OTHOCUTENBHOCTH
OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHre BpeMEHH B COKpaIlleHHe 1 Bubmuorexa IOK
https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTunbl. CBA3b MAcChl C SHEPTUEH U 1 brbmmorexa LIOK
) p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS TOKOS
39 KonrtponbHas padora «OnTrka. OCHOBBI 1 1 Bu6nuoreka [IOK
CIIEIUATBHOM TEOPUU OTHOCHTETBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u 1 Bu6nuoreka [IOK

UMIyJbC (HOTOHA

https://m.edsoo.ru/ffOcfel6



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

KoaunuecTBo yacoB

)
Ne n/m Tema ypoka KonTpoabHsbie IIpakTHyeckue Aara IeKTPOMHEIC WH(ppOBLie
Bcero p p U3YyYCHUS o0pa3oBaTeIbHbIE pecypchl
PadoThI padoThI
a1 OTKpBITHE U UCCIIEAOBAHUE 1 Bubnuotexa IJOK
dbotoaddekra. OnbiTe A. I'. CTosteroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE
42 OiHmreitna 1 porodddexra 1 BuGmuorexa IOK
UL ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
43 Jasnenue ceera. Onsbitsl [1. H. 1 Bubnunoreka [IOK
JlebGeneBa. XuMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTsa u
44 MIPAKTUYECKOE IPUMEHEHHUE: 1
¢dboTosrneMeHT, GOTOAATUNK, COTHEUHAs
Oarapesi, CBETOANO]
45 Pewenune 3anau no reme «J1€MEHTHI 1 Bubnmorexa [JOK
KBaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopma o paccesHuO 0-9acTh 1 Bubmrorexa LIOK
- pOOpA p 1 https://m.edsoo.ru/ff0d091a
JIaHEeTapHas MOJEJb aTOMa
butnuoreka IJOK
47 Hocrynater bopa 1 https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenue GOTOHOB MPU
48 nepexoJie aToMa ¢ OAHOTO YPOBHS 1 bubmiorexa [OK
pexo . g yp https://m.edsoo.ru/ff0dOafa
SHEpTrUM Ha apyroil. Buasl cnekTpoB
BonHoBele cBoiicTBa YacTHIl. BOTHEI fe
49 Bbpoina. KoprnyckynsspHO-BOJIHOBOMN 1 Bu6mnorexa [{OK
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4YeHue
50 OTKpBITHE paTnOaKTUBHOCTU. OTBITHI 1 Bu6nuoteka [JOK



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

Ne m/m

Tema ypoka

Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TYUYEHUS

KoaunuecTBo yacoB

Bcero

Konrpoabusie IIpakTnyeckue

PadoThI

padoThI

JlaTta
H3y4YeHHust

DJIeKTpOoHHBIe U (POBbIE
oOpa3oBaTesIbHbIE pecypchl

https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
HU3JTy4YCHUA. Bnusanne pPaarOaKTUBHOCTH
Ha JXUBBIC OPraHU3Mbl

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacran. DIIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4YeHue

DHeprus CBA3M HYKJIOHOB B siIpe.
SnepHble peakiuu. SaepHbId peakTop.
[TpoGnemsl, mepCreKTHBHI,
IKOJIOTHYECKUE aCTICKTHI SIICPHOMN
JHEPTeTHKU

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yH1aMeHTanbHbIE
B3auMoOIecTBUA. EAMHCTBO uznueckoit
KapTHUHBI MUPa»

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d1162

Bubnnoreka [JOK
https://m.edsoo.ru/ff0d1356

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

55

56

57

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sspKue
3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
nerkeHne. ConHeyHas cuctema
Connue. ConHevyHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne m/m

58

59

Tema ypoka

3BE3bI ITIaBHOM ITOCIIE0BATCIIHHOCTH.
BuyTpennee crpoenue 3BE3/1.
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXO0XKACHUH U 3BOJIroIMK CoJiHIIa 1
3BE3/1

Mnineunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u nuxenue ConHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
s,Ipax rajJakTUK

Bcenennas. PazOeranue rajiakTuk.

Teopust bonbmioro B3peiBa. PennkToBoe
n3nydeHue. MeraranakTuka

KoaunuecTBo yacoB

Bcero

Konrpoabusie IIpakTnyeckue

PadoThI

padoThI

JlaTta
H3y4YeHHust

DJIeKTpOoHHBIe U (POBbIE
oOpa3oBaTesIbHbIE pecypchl

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIOBeKa

O6o06maromuii ypok. Poms u mecto

(U3UKU ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTUHE MUpPa

64

O6o0maromuii ypok. Pons ¢puzudeckoit
Teopuu B (GOPMUPOBAHUH
MpeACTaBICHUH 0 (PU3NUECKON KapTHHE




KoaunuecTBo yacoB

o | e Mg ST oo mdvonss
PadoThI padoThI
Mupa
O6o06matomuii ypok. Mecrto pusudeckoit
65 KapTUHBI MUpPa B OOILEM pSIY 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJCTABICHUI O IPUPOJIE
66 PesepBHbIil ypok. MarautHoe nosie. 1
DneKTpoMaroHuTHast MHIYKIUs
67 PesepBHbIit }:pOK. OnTuka. OCHOBBI 1
CHeHaTbHON TeOPUU OTHOCUTEIBFHOCTH
68 Pesepnsrii ypok. KBanroBast ¢usuka. 1 Bbu6mmotreka [JOK
DIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68 4 .

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakmueii [TappentreBoii H.A., AkironepHaoe o0miectBo «M31arenscTBo
«IIpocsemienne»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

1. I'pomueBa O.M. CoopHuk 3amay o gusuke. 10-11 kmaccel. - M.:
Ok3amen,2018

2. PeimkeBuu A.I1. @usuka. 3agaynuk. 10-11 k1. [Tocobue s

ob1eoOpazoBar. yueb. 3apeaeHuit - M.:Jlpoda, 2000

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET



