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MOSACHUTEJIbHAS 3AIINCKA
PaGouass yueOHas mporpaMma COCTaBJICHA HAa OCHOBAaHWUU  CIEAYIOIIHMX
HOPMAaTHUBHO-ITPABOBBIX IOKYMECHTOB:

®enepanpHblii 3ak0H OoT 29.12.2012 N 273-®3 (pen. ot 13.07.2015) "OO6
obpazoBanuu B Poccuiickoii ®@epeparuu" (¢ U3M. W JOM., BCTYI. B CHIY C
24.07.2015

®denepanbHOTO TOCYAAPCTBEHHOIO 00pPa30BaTENbHOrO CTAaHJApTa OCHOBHOIO
CpenHero o0pa3oBaHUs

O®enepanpublii 3akoH oT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit ®denepauun» (C M3M. U J0M., BCTYIl. B CHIY C
01.09.2020r.)

[Tacnopt HanmoHanmpHOTO TpoekTa «O0pa3oBanue» (yTB. mpesunuymom CoBeTa
npu Ilpesunente PP no cTparernuyeckoMy pa3BUTUIO U HAlIHMOHAJIBHBIM
poeKTaM, poTokos ot 24.12.2018 Ne 16).

I'ocynapcTBeHHas IporpaMmma Poccuiickon denepanun «Pa3Butne
obpazoBanus» (yTB. IlocranoBnenuem IIpaBurensctBa PD ot 26.12.2017 Ne
1642 (pea. or 22.02.2021) «OO6 yTBEpKAEHUU TOCYJAPCTBEHHON NPOrpaMMBbI
Poccuiickoii @eaepanunn «Pa3Butre oOpazoBaHus.

[Tpodeccuonanbubiii  cranmapt «llemaror (memaroruyeckasi AESITEILHOCTH B
JOIIKOJIFHOM, HayaJbHOM OOIIEM, OCHOBHOM OOIIEeM, cpeaHeM oOIIemM
oOpa3zoBanuu), (BocmuTatenb, yuutTedab)» (pea. ot 16.06.2019) (Ilpukas
MunuctepcTBa Tpyaa U connanbHoi 3amuThl PO ot 18 oktadps 2013 r. Ne 5444,
C U3MEHEHUSIMH, BHECEHHBIMU MPUKa30M MHHUCTEPCTBA TPyda U COLBAIIUTHI
P® ot 25.12.2014 Ne 11151m ot 5.08.2016 r. No 422#h).

Meroauueckue peKOMEHAAIMK TO0 CO3JAaHUI0 U (PYHKIMOHUPOBAHHUIO B
00111e00pa30BaTENbHBIX OPraHU3alUAX, PACION0KEHHBIX B CEJIbCKOM MECTHOCTH
M MalblX TrOpojAax, ILIEHTPOB OOpa30BaHMUsSI  €CTECTBEHHO-HAyYHOM W
TEXHOJIOTUYECKOM  HampaBiieHHocTell — («Touka  poctra»)  (YTBEpKIEHBI
pacnopspkeHrneM MuHucTepcTBa npocBenieHust Poccuiickoir denepanuu ot 12
stuBapst 2021 r. Ne P-6).

OI'OC COO (yrBepxkaeH mnpukazoM MuHHCTEpcTBa 00pa3oBaHUST M HayKd
Poccuiickoit  ®enepaumn ot 17.05.2012 Ne 413) ¢ HU3MEHEHUsIMH,
YTBEPKIEHHBIMU TIPUKa3aMu MUHHUCTEpCTBAa 00pa3oBaHus U Hayku PO:

ot 29.12.2014 Ne 1645 (3apeructpupoBano B Muntocte Poccun 6 despans 2015 r.

N 35915);

or 31.12.2015 N 1578 (3apeructpupoBano B Muntocte Poccun 02.02.2016 N
40937);

ot 29 utons 2017 r. N 613 (3apeructpupoBano B Muntocte Poccuu 26.07.2017 r.
N 47532);



- ot 11.12.2020 Ne 712 (3apeructpupoBano B Muntocte Poccuu 25.12.2020 Ne
61828);

@denepalibHbI  MepeueHb YYEOHHUKOB, PEKOMEHIOBAHHBIX U JIOMYIICHHBIX
MunucrepcTtBoM oOpa3zoBanus W Hayku 1o Ilpukazy MO P® or 31.03.2014
Ne253,00I1 HOO, OOIT 000, onpobpennsix DenepanbHbIM — y4eOHO-
METOIMYECKUM 00bEeIMHEHHEM 110 001IeMy oOpa3zoBanuio. [IpoTokon 3acenanus
ot 8 anpens 2015 r. Nel/15(c uzmenenusimu ot 26.01.2016r.)

[Ipukaza MunucrepctBa o0pa3zoBaHuss U Hayku Poccuiickoir ®enepauuu
(Munobpuayku Poccun) ot 19 nexabps 2012 r. N 1067 r. Mocksa "O0
yTBepXKACHUH  (DeaepanbHBIX TMEepeYHeld  y4yeOHHKOB, PEKOMEHIOBAaHHBIX
(moTyIIeHHBIX) K  WCIOJB30BaHWIO B  00pa3oBaTelbHOM  MpoOIleccCe B
00pa3oBaTeNbHBIX YUPEKICHUAX, PEATU3YIOMUX 00pa3oBaTEIbHbIE MPOrPAMMBI

00111ero 00pa30BaHUs U UMCIOIIUX TOCYIapCTBCHHYI0 aKKpEIUTAI[Mi0, Ha
2015/16 yueOnbIii TOT";

VYyeobnoro mnana MBOY «/lpakunckas COy;
TpeOoBaHuii K OCHAIIEHHIO OOpAa30BATENBLHOIO IMpoIlecca B COOTBETCTBUU C
CollepKaTeIbHBIM ~ HANOJHEHWEM  y4yeOHBIX  OpeaMeToB  (eaepalbHOro
KOMIIOHEHTa TOCYJapCTBEHHOTo oOpazoBaTenbHoro  crangapra (IIpukas
Muno6pHuayku Poccun ot 04.10.2010 r. N 986);

CaunlluH, 2.4.2.2821-10 «CaHuTapHO-32MUIEMUOTIOTHYECKHE TpeOOBaHUA K
YCIIOBUSM W OpTraHu3aluu o0ydeHus B 0O0IIe00pa30BaTEIbHBIX YUPEKICHUIX)
(YTBepKJ€HHbIE TMOCTAaHOBJIEHUEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit deneparuu 29.12.2010 r. No189);

Pabouass mporpamma. ABrtopsl: ['.S.Mskume, M.A. IletpoB u3 cOopHHKa

"[Iporpammel aJig 00111€00pa30BaTENbHBIX YupexaeHud. dusuka. ActpoHomus. 7
— 11 xm. / cocr. B.A. Koposun, B.A. OpmoB. — M.: Jlpoda, 2019

Jannas  paGodas mporpamMmMa OCHOBBIBAaeTCS: Ha  (eepaibHOM
rOCy/lapCTBEHHOM CTaHJapTre mno ¢u3uke g 0a30BOr0 YPOBHS, NpPUMEPHON
nmporpaMme CpeaHero oomero oOpa3oBaHHMs W aBTOPCKOM mporpammbl [.41.
MsikumeBa myis  oOmieoOpa3oBaTebHBIX yupexaeHuil. Pabouas mnporpamma
OpUMEHTHpOBaHa Ha ucroib3oBaHue ydeOnuka [.5. Mskumes, b.b. byxosies,
B.M. Yapyrun «®usmuka 11 knacc. Kiaccuueckuii Kypc. ba3oBblid ypOBEHB
Y4yeOHUK 711 00IIe00pa3oBaTENbHBIX OpraHu3alii ¢ MOPWIOKEHUEM Ha
ANEKTPOHHOM Hocutene, MockBa, «lIpocBemenue», 2019, 2020. IIporpamma
paccurTaHa Ha 2 yaca B HeJlelto; 68 4acoB B TO/I.

[Iporpamma cooTBeTcTBYeT OaszucHoMy ydeOHOMy Imiany MBOVY «Jlpakunckas
cpeansisi 001eo0pa3oBaTeIbHas IIKOJIa



du3rka KaKk Hayka o Hambojee oOImMMX 3aKOHAX MPHUPOJBI, BHICTyMas B KauyeCTBE
y4e0OHOro mpenMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIaJ B CHCTEMY 3HAHHIA
oOyyaromuxcst 00 OKpy’KaroleM Mupe.

OHa packpbIBaeT poJib HAYKM B JKOHOMHYECKOM U KYJIbTYPHOM pa3BUTUHU
oO0IIeCTBa, cocoOCTByeT  (OPMHUPOBAHUIO COBPEMEHHOIO0  HAy4YHOTO
MupoBo33peHus. [l pemeHus  3agad GOpPMHUPOBAHUS U pPaA3BUTHUSA
WHTEJUIEKTYaJIbHBIX CIOCOOHOCTEW M MO3HABATEIbHBIX MHTEPECOB IIKOJIBHUKOB B
npolecce u3ydeHus (PU3MKM OCHOBHOE BHUMAHHUE YAETSETCS HE Mepenade CyMMbl
TOTOBBIX 3HAHMI, @ 3HAKOMCTBY C METOJIaMH HAyYHOI'O MO3HAHUS OKPYXKaIOLIEro
MHUpa, MOCTAHOBKE MNpoOsieM, TPeOYyIOMHUX OT OO0YyYaIOUIUXCS CaMOCTOATEIbHOU
JESATEILHOCTH 0 UX Pa3pelIeHUIO.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOECTICUUTHh JOCTIKCHUE CIIETYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IleCTBa, PaCUIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOLIECCE PEealu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIKOUYAsl SCTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIBbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM ~ OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 33JaBaTh IMApAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTU (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIpETalni0 MHPOPMAllUU Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHeM TpeOOBaHUM OSPrOHOMMKH, TEXHHUKH OC30MMacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeATEIbHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3yabTaT no pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATENIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEIICHUS] PACUETHBIX M KAueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U



TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsijl, Iyd CBETA, TOUYECYHBIA UCTOUYHHUK CBETA, siACpHAs
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sjpa IMpU pelieHuH (HU3NISCKUX
3a]ad4;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBUSA TOKa, B3aMMOJICHCTBUE
MarHUuTOB, JJICKTPOMArHUTHAs MHAYKUMS, JEMCTBME MArHUTHOITO TMOJISI Ha
MPOBOJHUK C TOKOM W IBIDKYIIMICS 3apsfl, JJIEKTPOMArHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpoOCTpAHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
uHtepdepernus, audpaknmus W MOJIpU3aIlds CBETa, JUCIEPCHS  CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddhexT), cBeToBOS AaBieHNE, BOSHUKHOBEHHE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJUMOCTH  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3YysS (PU3MUYECKHE BEIMYMHBI:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIMST MarHUTHOrO TMOJig, cujia Ammnepa, cwia JlopeHia, MHAYKTUBHOCTD
KaTyIIKW, SHEPTUs DJICKTPUUECKOr0 W MAarHUTHOIO TMOJIEH, MEepHoJ W YacToTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsij W Ccuila ToKa B IpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU OMUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUUN
CMBICII HCIIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYHHY C JPYTHUMH
BEJIMYMHAMH;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh DJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI U
JacTOTa CBETA, SHEPTUs M UMMYJIbC (OTOHA, IIEPHOJT TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Ep, IPU ONHCAHWHM IIPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEIUINHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONIB3Yys (U3MUECKHE
3aKOHBI M TIPUHILMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapajlieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyis—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM



UHAYKIHUH, 3aKOH MPSMOJIMHEIHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa it PoTodddexrTa,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPAaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcIia, MOCTyaaTsel bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

OIIPENENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMU MarHUTHOT'O I10JI POBOJIHUKA
C TOKOM, cuJibl AMIiepa U cuiibl JIopeHua;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO34ABAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUUH U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUN: HpPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMIA: TPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBAThH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUMYMH B BUAE TaOIHI] U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JIESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (hHU3UUEcKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMbIC NIl €€ PEIIeHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEaTbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
IIENIOYKY PACCYXJCHUU C OMOpON Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MPU  pPELIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpPHON MHGpOpMAIUK, MOTYYSCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;



OOBSCHATh TPUHIUIBI JCHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, Pa3inNdaTh yCIOBHUS UX O€30MaCHOTO HMCIIOJIh30BAHUS B IMMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILEH CpeJIE;

paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenessaTh OOS3aHHOCTH |
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBAEMOMN MTPOOIIEMBI.

COAEPKAHUE OBYUYEHMUSA

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE ~ MarHUTHL.  B3aumojaeicTBHE  TOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUMU. KapTuHa JMHWUA MarHUTHOM
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MarHMTHOTO TIOJISl JIJTMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAW. OJIEKTPOABIKYIAS CWia HWHAYKUUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHIIA
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DNEeKTpOMarHuTHOE MOJIE.

TexHHUYecKue YCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, UHIYKIHOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JInHUY MHAYKIIMY MarHUTHOT'O TOJIA.

B3aumoaeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SBneHue NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3yyeHne MarHuTHOTO IOl KaTyIIKH C TOKOM.

HccnenoBanue 1eMCTBYS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelh
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash CHJla TOHKOM JuH3bl. [locTpoeHue wuzoOpaxeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.



[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.



BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHUs sapa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKoB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.



Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBIDKCHHE.

ConHeyHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBazapbl. YEpHBIE IBIPHI B sApax
rajlakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranve rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3UYECKOM KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUH 0 pUpoIe.



TEMATHYECKOE IINTAHUPOBAHUE

Koaun4yecTBO 4acoB

Ne HaumenoBanue pa3aesion
Konrtpoabnble IIpakTunueckue
n/n U TeM NMPOrpaMMbl Bceero
patéoTbI padoThI
MaruauTHoe 1oJe.
1.1 DneKTpoOMarHuTHasI 11 1 3
WHIYKITUS
Wroro no pazneny 11
MexaHudeckue u
2.1 ANEKTPOMATrHUTHBIE 9 1
KoJieOaHust
29 Mexanuueckue u 5 1
AIIEKTPOMATHUTHBIE BOJIHBI
2.3 Onrtuka 10 3
Hroro no pazneny 24
31 OCHOBBI cTIeTIMATIBHOM 4 1
TEOPUU OTHOCUTEIILHOCTH
Wroro no pazneny 4
41 DJIEMEHTBI KBAHTOBOM 6
ONITUKHU
4.2 Crpoenue atoma
4.3 ATOMHOE S1pO 5
Wroro no pazneny 15
5 1 DJIeMEHThI ACTPOHOMUU U 7 1
acTpou3uku
Wroro no pazneny 7
6.1 OO6o01maromee MOBTOPEHUE 4
Wroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 2

[10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Kon- Ilmanup Paktuue
ypoxa HammeHoBaHHE Te€M U Pa3IejioB BO  ycmad CKad
yaco  Jara narta
B
MarnuTHOe nmoJie. JiieKTpoMarauTHass uHAyKnus (11 vacos)
[TocTosiHHBIE MATHUTBI U UX
1 B3anmozencTBrue. MarautHoe nosue. Bektop 1
MAarHUTHOW UHAYKUIHMH. JIMHUM MarHUTHOMN
WHTYKIIUU
MarHutHo€ 1oJje TPOBOJIHUKA C TOKOM.
2 OneiT Opcrena. Bzaumopeiictue 1
MPOBOJHUKOB C TOKOM
3 Jlabopatophas pabora «3ydenue 1
MAarHUTHOTO MOJI KaTYIIKH C TOKOM)
JlelicTBHE MarHUTHOTO TOJIs1 HA IPOBOJHUK C
4 tokoM. Cuna Amnepa. JlabopaTopuas pabota 1
«HccenenoBanue 1eMCTBUS IOCTOSIHHOTO
MAarHuTa Ha paMKy C TOKOMY
JlercTBME MarHMTHOTO TIOJISI HA
3) JBIDKYLIYIOCS 3apsKEHHYI0 yacTuiy. Cumia 1
Jlopenmna. Pabota cubl Jlopenma
DnekTpoMarHuTHas UHIykKius. [loTok
6 BEKTOpa MarHuTHOM UHAYKIHU. DJ[C 1

MHJYKIIUHU. 3aKOH 3JIEKTPOMArHuTHOMN
nHaykuuu Papanes




Jlabopatopnas pabota «/ccinenoBanue
SIBJICHUS SJIEKTPOMATHUTHOU UHIYKITUK))

NHnykTuBHOCTD. SIBNIEHHE CAaMOMHIYKITHH.
OJIC caMOMHIYKIIMUA. DHEPrysi MAarHUTHOTO
MOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJie

TexHuueckue YCTpOﬁCTBa N UX MIPUMCHCHHUC!
IMOCTOAHHBIC MAI'HUTBI, 3JICKTPOMAI'HUTEI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTHUI, MHAYKIIMOHHAA I1CYb

10

11

12

13

14

15

16

17

O6o6maronuii ypok « MarHuTHoe moJie.
DJIIeKTPOMarHUTHAsT WHTYKIIHS

KonTtponrHas paboTa no teme «MarauTHoe
noJje. DJIEKTPOMarHuTHAsT MHAYKIHSH

CB00OOIHBIE MEXaHUYECKHUE KOJIEOaHU.
["apMonnyeckue konebanus. Y paBHCHHE
rapMoHHYecKux kosiebanuid. [IpeBpamienue
SHEPIUU

Jlaboparopnas pabota «MccienoBanue
3aBUCUMOCTH TIEpHUOa MAJTBIX KoJIeOaHU
rpy3a Ha HUTHU OT JIJTMHBI HUTU U MAaCCHI
rpy3a»

Koneb6arenbubiii KoHTYp. CBOOOAHBIE
ANIEKTPOMATHUTHBIE KOJIEOaHUs B U€aTbHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJOTUS MEXKTY
MEXaHUYECKUMH U JIEKTPOMATHUTHBIMHU
KOJICOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHECHUS
SHEPTUHU B UJICATLHOM KO0JIEOATEIHLHOM
KOHTYpE

[IpeacraBienue 0 3aTyXarOUMX KoJeOaHUsIX.
BbiHyX/1IeHHbIE MEXaHUYECKUE KOJIEOAHMSI.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs

IlepemenHblil TOK. CUHYCOUIATbHBIN

1

MexaHu4ecKHe U 3JIEKTPOMATHUTHBIE KoJie0aHus (9 yacoB)




IIEPEMEHHBIA TOK. MOITHOCTh NMEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ICHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIKECHUS

18

Tpancdopmarop. [IpousBoacTBo, nepegava u
noTpeOJIeHUE SIEKTPUUECKON IHEPTUU

19

20

Y CTpONCTBO 1 MPAKTUYECKOE PUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, T€HEepaTopa 1
IIEPEMEHHOI0 TOKA, JIMHUM AJIEKTpoIepeaad

DKOJIOTHYECKHE PUCKH ITPU TPOU3BOJICTBE
aneKkTpodHepruu. KynbTypa nenoap30BaHus 1
AJIEKTPOIHEPIHH B IIOBCETHEBHOW KU3HU

MexaHu4ecKHe U 3JIeKTPOMATHUTHBIE BOJIHBI (S 4acoB)

21

MexaHnuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
[Toniepeunbie 1 IPOIOTBHBIE BOJHBI

22

23

24

3ByK. CKOpoCTh 3ByKa. | pOMKOCTBH 3ByKa.
BricoTa Tona. TemOp 3Byka
DJIEKTPOMArHUTHBIE BOJIHBI, X CBOMCTBA U
CKOpoCTh. [1IKkana 3eKTpOMarHuTHBIX BOJIH
[TpuHIMIIBI PaIUOCBS3U U TEJICBUICHMUS.
PazButue cpeacts cBsazu. Pagunonokanus

25

KonTtponrhas padota «KonebaHusi 1 BOJTHBI» 1

OnrTuka (10 yacos)

26

[IpssMonuHEHOE pacpOCTpaHEHUE CBETA B
OJHOPOIHOM cpese. ToueuHbI HCTOUYHUK 1
ceeta. JIyd cBera

27

28

29

OtpaxeHne cBeTa. 3aKOHbBI OTPAKEHHUSI CBETA.
[TocTpoenune n300pa>keHUil B IIIOCKOM 1
3epKaie

IIpenomiienue cBera. IlonHOE BHyTpEeHHEE
otpaxeHnue. [IpenenpHplil yroa nojHoro 1
BHYTPEHHETO OTPaKEHUS
Jlabopartopnas paborta «M3mepenue
MOKa3aTessl MPEJIOMIICHUS CTEKIIa»




JIunzsl. [TocTpoenune n3o0pakeHuit B JIMH3E.

30 dopMyIia TOHKOH JTMH3BI. Y BEIIMYCHUE 1
JIUH3BI

31 Jlabopatopnas pabota «/ccnemoBanue 1
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcust cBeta. CH0XKHBIN cocTaB 0e10ro

32 ceera. LIger. JlaboparopHas pabota 1
«HabmroieHue qucnepcuu CBeTay

33 WnTepdepentus crera. Audpakius cera. 1
JudpakironHas pemeTka

34 [ToriepeyHOCTh CBETOBBIX BOJIH. 1
[Tonmapu3zanus ceera

35 OnTuyeckue MpuOOPHI U YCTPONUCTBA U 1
yCIIOBUS UX 0€30MaCHOTO MPUMEHEHUS

OcCHOBBI CHIEHHAJIBHON TEOPHH OTHOCUTEIBLHOCTH (4 yaca)

['paHuIbl NPUMEHUMOCTH KIIACCUYECKON

36 Mexanuku. [locTynaTsl cenuansHON Teopun 1
OTHOCHUTEJILHOCTHU

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 1
3ameyieHue BpEMEHU U COKPAIIEHUE JUTUHBI
DHEPrust U UMIYJIbC PEIATUBACTCKON

38 yacTuIlbl. CBSI3b MACChI C YHEPIUEH U 1
UMITYJIbCOM. DHEPTHSI TTOKOS

39 KonTtponrhas padota «Ontuka. OCHOBBI 1
CIIeUAIBHOM T€OPUU OTHOCUTEIHLHOCTH

JJieMeHTbl KBAHTOBOM ONITUKH (6 YacoB)

40 ®otonbl. Popmyna [Inanka. Dueprus u 1
UMITYJIBC (POTOHA

41 OTtkpsiTUE U uccienoBanue hotoddpdexra. 1
Onbitel A. I'. CToneTona
3akonb! poTodddekra. YpaBHeHue

42 OiamreitHa s hoTodrddexra. «KpacHas 1
rpanuna» ¢horodddexra

43 JlaBnenue cBera. OnbiThl I1. H. JIebenera. 1

XUMHUYECKOE NeMCTBUE CBETA




44

TexHuueckue ycTpoiicTBa M MPaKTHYECKOE
npuMeHeHue: (OTOINEeMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBeTOAUO]

45

Pemenue 3ada4 I10 TCMC «DIeMEeHTHI
KBAaHTOBOW OITHUKM))

46

Crtpoenue aToma (4 yaca)

Mogens atoma TomcoHa. ONBITHI
Pesepdopaa o paccesHUIO 0-4aCTHII.
[limanerapHas Moaenb atoma

47

48

49

IToctynarer bopa

N3nydyenue u noriomieHnue GoToHOB IpH
MEepEXO0/Ie aTOMa C OAHOTO YPOBHS SHEPIUU
Ha Ipyrou. Buasl criekTpoB

BonHoBbIe cBoiicTBa yacTull. BonHb! ae
bpoitns. KopryckynsipHO-BOJTHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXJICHHOE
W3JIy4YCHUE

AToMHOe Apo (5 yacoB)

50

o1

52

53

54

OTKpBITHE paTuOaKTUBHOCTH. OTIBITHI
Pesepdopna o onpeneneHuio cocraBa
PagMOAKTUBHOTO U3ITyUCHHUS

CaoiicTBa anbda-, 6eTa-, raMMa-u3JIy4deHHUs .
Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpraHU3MBbI

OTKpbITHE POTOHA U HEUTPOHA. M30TOMEI.
Anbda-pacnaa. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-
U3JIy4YECHHE

DHeprus CBsA3M HYKJIOHOB B szipe. S nepHbie
peakiuu. SAnepueiii peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, YKOJIOTHYECKNE ACTIEKThI
SIEPHON SHEPrETUKU

DneMeHTapHble YacThllbl. OTKpBITHE
Mo3UTpoHa. MeTo 16l HAOIIOACHUS U
pErucTpanuy dJIEMEHTAPHBIX YACTHUL.
Kpyrnsii cron «PyHnamMeHTaabHbIe




B3auMoieHcTBUs. EAMHCTBO (hu3nyecKoi
KapTUHBI MUPa»

55

56

DJIeMEeHTbI ACTPOHOMUHM U acTPOPu3uKku (7 4acos)

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUe
3BE3/TBI, IUTAHETHI, UX BUAUMOE JIBIKCHUE.
ConuHeuHas cucteMa

Comnue. ConHeyHast akTUBHOCTE. MICTOUYHUK
sHepruu ComHIa U 3BE31

S7

3BE3/1bI, X OCHOBHBIC XapaKTEPHUCTUKH.
3BE3/1BI TJIABHOM MOCJICIOBATECIILHOCTH.
BuyTtpennee ctpoenue 38€311. COBpeMEHHBIE
MPEJICTABIICHUS O MPOUCXOXKICHUU U
spomronuu CoJHIIA U 3BE3]

58

Muteunslii [1yTe — Hama ["amakTuka.
[Tonoxenue u nBuxenue CosHIA B
INanaktuke. ['anmakTuku. YEpHbIE ABIPHI B
AIPax TAITAKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe nsnydeHue.
Meraranaktuka

60

61

Hepetennslie mpo0sieMbl aCTpPOHOMUU

KonTtponbHas pabota «37€MEHTHI
ACTPOHOMUU U acTpOU3UKK»

1

1

62

63

64

Ob6o0maromee nopropeHue (4 yaca)

O6o6marouuii ypok. Posb ¢puszuku u
ACTPOHOMMH B 3KOHOMHYECKOM,
TEXHOJIOTMYECKOM, COIIUATbHOM 1 dTUYECKON
chepax AesATeIbHOCTH YeI0BEKa

O6o6maronuii ypok. Posb 1 mecto ¢puzuku u
ACTPOHOMMH B COBPEMEHHOMN HAay4YHOU
KapTHHE MUpa

Oo6o0mmaromuii ypok. Ponb ¢puznueckoit
TEeOpuHu B (POPMHUPOBAHUU TIPEICTABICHHIA O
(du3nuecKkoi KapTUHE MUpa

65

Oo6o0mmaromuii ypok. Mecto ¢puznueckoun
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX




€CTECTBCHHO-HAYYHBIX MPEJACTABICHUIN O
MIPUPOJIC

Pe3epBHoe Bpems (3 yaca)

PesepBHbIll ypok. MarautHoe noie.
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DJIEKTPOMarHuTHasl MHYKIIUS

67 Pe3zepBHblii ypok. Ontrka. OCHOBBI
CIIEIMAIBHOU T€OPUU OTHOCUTEIBLHOCTHU

68 IIpome:xkyTouHasi aTTecCTAMOHHASI padoTa

HTOI0

68
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