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IHosicuuTenbLHAA 3aMHCKA

Pabouas mporpamma o yuebHoMy npeamery «Dus3uka» Ha YpPOBEHb CPEAHETO 00IIero 00pa3oBaHus B
11 xnacce pa3zpaboTaHa B COOTBETCTBUU CO CIEIYIOUIMMH TOKYMEHTAMU:
— @enepalibHbIIl TOCYIAPCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIAPT CpeAHero obiiero odpazoBaHus (yTB.
npuka3zoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu Ne413 ot 17 mast 2012 rona (¢
W3MEHEHUSIMH );
— DepnepanbHas oOpas3oBarenbHas mporpamma cpegHero oomero oopazoanus (POIT COO) Ne371 or
18.05.2023r.

- Ilporpamma cpeanero o6mero oopazoBanus. Pusmka. 10-11 kmaccs

ABtopckas nporpamma: «®dusuka, 10 — 11», aBr. I'. 1. Mskuwes, M.A.IletpoBa
VYuebnsiii mpenmer «du3nkay BXOIUT B mpeaMeTHyo obnacth «EcrecTBeHHble Hayku». Ha msyuenue
yuebHoro npenmMera «Pusnka» B 11 kiaacce oTBoauTcs 68 4acoB B roji, B HEIEO — 2 yaca.

Pabouas nporpamMmma OpuCHTHpPOBaHa Ha UCIIOJIb30BAHUC y‘IC6HO'MCTO,I[I/I‘IeCKOl"O KOMILJICKTA:

I'. d. Mskume, M. A.IletpoBa ®u3uka. 11 kmacc (6a30BbIii ypoBeHb) yueOHUK— M. : [IpocBemenue,
2022r..
I''H.CrenanoBa Co6opnuk 3anau no ¢usuke 10-11 xnacesr, M: Ilpocemenue, 2013.
BocnuratenbHplii  KOMIIOHEHT paboueil MporpaMMmbl  PEalM3yercsl IOCPEICTBOM — MOJYJIS
«IxonmpHBIA ypok» paboyeil mporpaMMbl BOCIIUTAHUSI.
[Ipu npenonaBanuy (U3UKH MOTYT IPUMEHSTHCS TUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUU
U 3JIEKTPOHHOE 00YyYEHHE.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO npeaMera «Du3uKa» Ha YPOBHE CpeaHero odIiero oopazoBanus (6a30BbIi
YPOBEHb) JOJDKHO OOECHEUUTh JIOCTHIKCHHE CICAYIOUIMX JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUs YydeOHoro mpeamera «Pu3uKa» AODKHBI OTpaXkaThb
FOTOBHOCTh U CIIOCOOHOCTH OOY4YaOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTU, CUCTEMOM IICHHOCTHBIX OpPUEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHHUE KU3HEHHOTO
ONBITa U ONBITAJEATEILHOCTH B MPOIIECCE peau3allMi OCHOBHBIX HAIpPaBICHUM BOCHHUTATEIbHOU
NESITEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaancKoro BOCHHTAHUS:

chOPMHUPOBAHHOCTH T'PAXKIAHCKONH MO3HMIMH O00YYaIOIIErocs KaK AKTHBHOI'O HOTBETCTBEHHOTO
YJIeHa POCCUHCKOT0 00IIECTBA;

HpI/IHﬂTI/Ie TpaIII/IIII/IOHHHX 06mequ0BequKI/IX FyMaHI/ICTI/I‘-IeCKI/IX nu
JEMOKPATHYECKUX LIEHHOCTEH;

rOTOBHOCTh ~ BECTH  COBMECTHYIO  JIGATEIBHOCTb B MHTEPECaX  IPaXIAHCKOIO
00IIIeCTBA, YYaCTBOBATh B CAMOYIIPABICHHU B 00Pa30BaTEIbHOI OpPraHN3alliK;

YMeHI/Ie B3aHMOHeﬁCTBOBaTI) C COILIMAJIBHBIMHU I/IHCTI/ITYTaMI/I B COOTBCTCTBHUHU C I/IX(byHKHI/IﬂMI/I nu
Ha3HAYCHHEM;

TOTOBHOCTB K FYMaHI/ITapHOﬁ n BOJ'IOHTépCKOfI JACATCIIbHOCTH,

2) NAaTPUOTHYECCKOI0 BOCIIUTAHUSA
C(l)OpMI/IpOBaHHOCTL pOCCHﬁCKOﬁ rpa;xz[aHCKoﬁ HICHTUYHOCTH, IATPUOTHU3MA; LNEHHOCTHOC
OTHOIICHHEC K rocyaapCTBEHHBIM CHUMBOJIaM, JOCTHKCHUAM

POCCHUIMCKHX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOT0 BOCHUTAHMS:
c(hOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OTHYECKOTO TIOBEJEHHUS;, CIIOCOOHOCTH
OIICHUBATH CUTyallil0 W  TNPUHUMATH OCO3HaHHBIC pereHus,
OPUEHTHPYSICh HA MOPAIHHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE BACATEIHLHOCTH YUEHOTO;

OCO3HAHUC JIMYHOTI'O BKJIaZda B IOCTPOCHUC yCTOfI‘-IPIBOFO GYI[}IH_[CTO;

4) 3cTeTHuecKoro BOCIIMTAHMS:
SCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas O3CTETHKY HAyY9HOTO TBOPYECTBA, MPUCYIIETO
usuueckoii Hayke;

5) TpynoBoro Bocnuranus:

WHTEpEC K pa3iMuHbIM cdepaM MpodecCHOHATBHON JIeSTSIbHOCTH, B TOM YHCIIEC CBS3aHHBIM C
(GU3UKON ¥ TEXHUKOM, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBIOOP OymyIei mpodecCuu U pean30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWI0O W caMOOOpa3oBaHUI0 B 00JacT (U3NKH HA
MPOTSKEHUH BCEU )KU3HU;

6) ’K0/10rHYECKOro BOCTIHTAHHS:
chopMHUPOBaHHOCTH IKOJIOTMIECKOI KYJIBTYPbI, OCO3HAHHE TII00aJIBHOTO XapaKTePadKOIOTHYSCKIX
npobiuewm;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBHI B OKPYXAIOIIEH cpele Ha OCHOBE3HAHUs LeJel
YCTOMUYMBOTO pPa3BUTHS YEJIOBEUECTBA;

Pacuiupenue ombiTa AESTENBHOCTH 3KOJOTMYECKOW HAMPABIEHHOCTH HA OCHOBEHMEIOLIUXCS
3HaHWH 1o (pu3mMKe;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKON HAYKH;

OCO3HAaHWE I[EHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IMPOILECCE HU3YYCHUS (UZHKH
OCYILECTBIISATh MIPOCKTHYIO M UCCIICAOBATEIBCKYIO IEITEILHOCTh HHIMBUIYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIC YHHBeEpPCAJbHbIC y4eOHbIE AeiCTBHSA
ba3zoBble jlornyeckne AeicTBU:
CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATHEE BCECTOPOHHE;
OIpEeAEATh LENU AESITEIbHOCTH, 3a[aBaTh MapaMeTpbl U KPUTEPUU HUX JOCTUIKEHUS; BBIABIIATH
3aKOHOMEPHOCTH W NPOTHUBOPEUMS B pacCMaTpUBACMbIX (DU3MUYECKUX
ABJICHUSX;
pa3pabarbIBaTh IUIaH  pelleHuss  npoOieMbl ¢ y4€TOM — aHaiuu3a  UMEIOLIUXCS
MaTepUalbHBIX U HEMATEPUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBHUE PE3YJIbTATOBLEISAM, OLICHUBATD
PHUCKHU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPAMHUPOBAaTh U  BBINOJNHATH PAabOTy B  YCJIOBUSX pPEAJbHOTO, BUPTYalIbHOIO H
KOMOMHUPOBAHHOTO B3aMMO/IEHCTBHS;

Ppa3BUBATb KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHN )KU3HCHHBIX HpO6J’I€M.

Ba3oBble ncciaenoBareIbCKHe AeHCTBUA.

BIAJeTh  HAYYHOW  TEPMHHOJIOTHEH, KJTFOUEBBIMH NOHATHAMH M METOJaMHu
¢bu3nveckoil Hayku;
BJIAJICTh  HABBIKAMH  Y4eOHO-MCCIIE0BATEIBCKON U TPOCKTHOW  JICATEIBHOCTH B

obactu (1)I/I3I/IKI/I, CITOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY

METO/IOB pellieHus 3a7a4 (PU3UUECKOT0 COIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METO/I0BIIO3HAHUS;

BIAJE€Th BUIAMM JEATENBHOCTH 110 TOJIYYEHUIO HOBOIO 3HAHUSA, €ro HWHTEPIPETALNH,
peoOpa3oBaHNI0 U NMPUMEHEHHIO B Pa3jIMYHBIX Y4YE€OHBIX CHUTYaIUSX,B TOM YHCIE IPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISATh IPUYMHHO-CJIEICTBEHHBIE CBA3HM M aKTyaJM3UPOBATh 3a/1a4y, BBIIBUTAThIUIIOTE3Y €&
peleHNs, HaXOAUTh apryMEHTHl Ul JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUH,3aqaBaTh MapameTpbl U
KPUTEPHUH PEIICHHS,;

aHAJIM3UPOBATh MOJyYEHHBIE B XO/€ PEIICHUS 33Ja4u Pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM UHCIIE
P U3y4eHUH PU3UKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBII OMBIT;

YMETb MEPEHOCUTD 3HAHUS 110 (PU3MKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACIATETbHOCTH;

YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX NMPEAMETHBIX O00JIACTEW; BBIIBUTATh HOBBIE

UjeH, MpeagaraTb OPUrMHANbHBIE MOAXO/bl M PELICHUS; CTaBUTh MPOOJEMBbl U 3aJauu,

JIOTTYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHUS.

PabGora c undopmanmeii:
BJIQJIETh HaBBIKAMHM TOJY4YeHHs HHPOpMauu (PU3NYECKOTO0 COJACPKAHUS U3 UCTOUYHUKOB



Pa3HBIX THUIIOB, CAMOCTOSTENILHO OCYIIECTBISTH MOMCK, aHAIN3,CHCTEMATU3AIMI0 U UHTEPIIPETALIUIO
UH(OPMALIUU PA3IMYHBIX BHIOB U (HOPM MpEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(DOPMAIIUH;

UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUHB pPELICHUH
KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX W  OPraHM3al[MOHHBIX 3a]auc COOJIOJICHHEM TPeOOBaHUIt
SPrOHOMHKH, TEXHUKHU 0€30MaCHOCTH, TUTHUEHBI, PeCypcoCOepeKeH s, TIPABOBBIX U ITHYECKUX HOPM,
HOPM UH(POPMAIMOHHON OE30MMaCHOCTH;

co3llaBaTh TEKCThI (DU3MYECCKOTO COJCPIKAHUSA B PA3IUYHBIX (opMmarax ¢ yuy€ToOM Ha3HAUYCHUS
UH(OPMALIUHU U IIEJIEBOW ayJUTOPUH, BEIOUPAst ONTUMAIBHYIO (POPMY IIPEICTABICHHS U BU3yaTH3allHH.

KomMyHnkaTuBHBIE YHHBepPCaJbHble y4eOHbIEe eiiCTBHS:
OCYILIECTBIIATh OOIIEHHE Ha ypoKax (U3WKM U BO BHE-YPOUHOM JESATENBHOCTH; PACIO3HABATh
MPEINOCHIIKM KOH(PIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTHL, Pa3BEPHYTO U JIOTHYHO U3JIaraThb
CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;
MOHUMATh U HCIOIB30BaTh MPEUMYLIECTBA KOMAHIHONW M HHIWBUAYAIbHON pabOThI; BLIOUPAThH
TEMAaTHUKYy U METO/Ibl COBMECTHBIX JCHCTBUI C y4ETOM OOIIMX UHTEPECOB,

U BO3MOXKHOCTEH KaXKJ0ro ujieHa KOJIJICKTHBA,

MIPUHUMATB IIeJTH COBMECTHOM JIeATEIbHOCTH, OPIraHU30BBIBATH U KOOPIMHUPOBATHICHCTBHS 110 €€
JOCTUKEHUIO: COCTAaBJIATh IJIaH JCUCTBUM, paclpenessaTh POiIM C y4E€TOM MHEHUN YYaCTHHKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAaueCTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHUKA KOMAaH/bl B OOIIMNA PE3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHHWBATh HUAEH C TO3WLUUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBENCHHE B PA3JIMYHBIX CUTYALHUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHUBepcajbHble y4eOHbIe [1eiicTBHA
Camoopranusauus:

CaMOCTOSITENIbHO ~ OCYIIECTBJIATH IO3HABATENIbHYIO JEATENIBHOCTh B 00NacTH (U3MKH H
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTaBUTh U (POPMYIHpPOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTAaBIATh IUIAH pEUICHUS pPacdyE€THBIX M KAadeCTBEHHBIX 3a/1ad, IUIaH
BBITOJIHEHUS TIPAKTUYECKOM pabOThI ¢ YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacuIMpsATh paMKH y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MTPEINOYTeHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh3a PEILICHHE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBICHUIO 3PYAMLUU B 0OJIACTH (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHATbHBIN HHTEJJICKT:

JaBaThb  OLEHKY HOBBIM  CHUTyallUsiM,  BHOCHUTb  KOPPEKTUBBl B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIETAM;

BJIIETh HaBBIKAMHM IIO3HABATEIbHON pedIeKCUM KaK OCO3HAHMSI COBEpIIAEMbIX ACUCTBUN H
MBICIIUTENIBHBIX IPOLIECCOB, X PE3YJIBTaTOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PeIIEKCUU JUIS OLIEHKU CHTYyallud, BHIOOpa BEPHOTOPELICHHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO NPUHMMATh PEUIEHUS M0 MX CHM)KCHUIO;IPUHUMATh



MOTHBBI M apT'YMEHTBI APYTUX [TPU aHATHU3E PE3YJIbTAaTOB AEATEIbHOCTH;IPUHUMATh ce0s1, TOHUMast
CBOM HEJJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTHI JPYrUX MPHU aHAIU3€ Pe3yJbTaTOB AESITeIbHOCTH;IPU3HABATh
CBOE MPaBO U MPABO JAPYTUX HA OIIUOKH.
B mpomnecce mocTukeHUsT JTUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS IMPOrpaMMbl IO GusmKe Ass
YPOBHS CpeIHEro 00IIero 00pa3oBaHUs y 00y4aloOUIMXCcs COBEPUICHCTBYETCS SMOLIMOHABHBIN
WHTEIJICKT, MpenoJaraluiicpOpMUPOBaHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIET0 CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIEHOE COCTOSTHUE, BU/IETh
HAIPaBIICHUS PA3BUTHS COOCTBEHHON AMOIIMOHAILHOM cephl, OBIThYBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CTOCOOHOCTH aanTHPOBATHCS K IMOIIMOHATLHBIMU3MEHEHHSIM | ITPOSIBIISTh THOKOCTH,
OBITh OTKPBITHIM HOBOMY;,

BHYTPCHHEH MOTHBAIUH, BKJIFOUYAIOIICH CTPEMIICHUE K JOCTIXKEHUIO TIEJIU U YCIIEXY, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOSl U3 CBOMX BO3MOXHOCTEH;

AMIATHH, BKIIFOYAIOIEH CITOCOOHOCTh TOHUMATh 3MOITMOHAIILHOE COCTOSTHUE IPYTHX, YIUTHIBATH
€r0 MPH OCYIIECTBICHUHU OOIIEHHSI, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOUICHUSC JPYTUMHU
JIFOJIbMU, 3a00THTHCS, TIPOSBIISATH UHTEPEC M pa3pemiaTh KOHMIUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o0yuenns B 11 Ki1acce mpeaMeTHbBIEC pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OpMUPOBAHHOCTh y O0YYaIOUIUXCS YMEHUM:

J€MOHCTPHUPOBATh Ha MPUMEpPaxX posib U MECTO PU3UKU B (HOPMUPOBAHMHCOBPEMEHHON HAay4HOMU
KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHHKU U TEXHOJIOTHH, B MPAKTHUECKON NEATEIbHOCTH
Jro/1eH, IeTTOCTHOCTD U €AMHCTBO (PU3NYECKON KapTUHBI MHPA;

YUUTBHIBaTh 'PaHUIIbl IPUMEHEHHUS NU3YYEHHBIX (PU3NYECKUX MOJIETICH: TOUEUHBIN JIEeKTPUUYECKHit
3aps], Jy4 CBETa, TOUYEUHbIN MCTOUYHUK CBETA, sIepHasi MOJENIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOI'O
A7Ipa MpH pelIeHnH (pU3NUecKux 3aaay;

pacrno3HaBaTh (U3MYECKUE SBJIEHMS (IpoLecchl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKM M KBAaHTOBOM (U3MKHU: 3JEKTpUYECKas IPOBOJAUMOCTb, TEIMJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJECHCTBUE MarHUTOB, JJIEKTPOMAarHUTHas WHAYKLHUA,
JeIICTBME MAarHUTHOTO TOJS Ha MPOBOJHUKC TOKOM M JIBWXKYIIMMNCS 3apsijl, 3JIEKTPOMAarHUTHbBIE
KojeOaHusT M BOJIHBI, NPSAMOJMHEWHOE pPAclpOCTpaHEHHE CBETa, OTPaKEHUE, MpPEOMIICHUE,
uHTepdepeHIus, Tupakius 1 MosIpU3aIus CBETa, TUCIIEPCUsi cBeTa, PoTornexTpudeckuii d3pdext
(poTorddexT), cBeTOoBOE MaBiIeHHE, BO3HMKHOBEHHE JIMHEHUYaTOro CHEKTpa aromMa BOJOPOJa,
€CTECTBEHHAs U NCKYCCTBEHHAs paJJuOaKTUBHOCTB;

ONMCBHIBaTh M3y4YCHHbIE CBOMCTBAa BeIIeCTBA (RJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO TPOBOJAMMOCTh pPa3jIMYHBIX CpEeA) M DIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCIOJNB3YS (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUHN 3apsijl, cuja TOKa, SJEKTPHUUECKOe HaIpsKEeHHE,
AIIEKTPUYECKOE COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa ToOKa,
UHAYKIHUS MarHuTHOTO mojs, cuia Ammepa, cuia JlopeHna, WHIYKTMBHOCTh KaTYIIKH, SHEPruUs
AIIEKTPUYECKOTO U MATHUTHOTO TMOJIEH, IEPHO/J] U 4acTOTa KoJieOaHH B K0JieOaTeIbHOM KOHTYpE, 3aps]
U CWJla TOKa B MPOLECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoyieOaHHM, (HOKyCHOE pacCTOsIHHE U
ONTUYECKas CHJIA JIMH3bI, IPU OMMCAHUU MPABUWIBHO TPAKTOBATh (PU3UUECKUIN CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX O00O3HAYEHUs U €JUHMIbI, YKa3bIBaThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYNHY C IPYTMMH BEJINYMHAMY;

OIUCBIBATh M3YYECHHbIE KBAHTOBBIC SBJICHHS U MPOLECCHI, UCHOb3Ys (PU3MUECKHE BETUYMHBIL:



CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA, SHCPIUAU UMITYJILC q)OTOHa, nepuon
nojrypacmnaza, SHEprus CBA3U aTOMHBIX AJACP, IPHU OITUCAHUHUIIPABUIIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II7I CMBICJI
HCIIOJI3YCMbIX BCJIMUWH, UX 0003HaYeHUS HUCAWHUIIBI, YKAa3bIBATb q)OpMy.]IBI, CBA3BIBAIOIUC IOAHHYIO
(GU3HYECKYI0 BEITUYHMHY C IPYTHMH BEIMYMHAMH, BRIYHCIISTH 3HAYCHHE (DU3UYECKON BEITHYNHBI,

AHAJIIM3UPOBATDb (1)I/I3I/I'-I€CKI/IC IIPOLCCChI U SABJICHUA, UCITOJIB3Y: (1)I/I3I/I‘-IGCKI/I€ 3aKOHbIX TPHUHIUIIBI:
3aK0oH OMa, 3aKOHBI I10CJIEJ0BATEIBLHOI0 U MapajlIeIbHOIO COEUHEHMS] IPOBOIHUKOB, 3aKOH [[Koyisi—
Jlenia, 3aKOH 3JIEKTPOMAarHUTHOW MHTYKIIUH, 3aKOH MPSIMOJIMHEIHOTO pacIpOCTPaHEHUs CBETa, 3aKOHbI
OTpakKeHMsI CBETA, 3aKOHBI MPEIOMJICHHsI CBETa, ypaBHEHHe ODWHIITeWHHa g Gorodddekra, 3aKoH
COXpaHEHHUSI SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCA, 3AaKOH COXPAHEHUS JIEKTPUUYECKOT0 3apsiia, 3aKOH
COXpPaHEHUsI MaCCOBOTO YHCIIa, MOCTYNAThl bopa, 3aKOoH paioaKTUBHOTO pacmaia,lipu 3TOM pa3indarhb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BhIpAXKEHUE U yCIOBHS (TpaHUIIbl, 0OJIACTH)
MPUMEHUMOCTH;

OIPCACIIATh HAIPAaBJICHUEC BCKTOPAa HHAYKOHWHW MArbvTHOIO IIOJIA IPOBOJAHHUKAC TOKOM, CHUJIBI
Awmriepa u cuibl JlopeHna;

CTPOMUTH U OIUCHIBATh N300pakKeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOU JIMH301;

BBITIONHATh OKCIEPUMEHTHI TI0 HCCIEAOBAaHUIO (PU3MYECKUX SIBICHUH U MPOLECCOB C
MCIIOJIb30BaHUEM MPSIMBIX, 1 KOCBEHHBIX H3MEPEHUN: NPH 3TOM (HOPMYIUPOBATh MpodIemMy/3a1auy Hu
TUTNIOTE3y Y4EeOHOro JKCIEPUMEHTa, COOMpaTh  YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYyI0BaHUS,
IIPOBOJAMTD OMBIT U (POPMYIUPOBATH BHIBOBL;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEpPEeHHs (PU3UUYECKUX BEJIMYMH, MPU STOM BBIOMpPATH
ONTUMAJBHBIA CcMOCO0 HM3MEPEHHS M HUCIOJB30BaTh W3BECTHBIE METOJABI OICHKU IOTPEIIHOCTEH
U3MEPEHU;

ucciea0oBarb 3aBUCMMOCTH (1)I/I3I/I'-ICCKI/IX BCJIMYHH C UCIIOJB30BAHUCM HPAMBIX I/I3MCpCHI/II712 Ipu
TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3NUECKUX
BCJIMYHH B BUJIC Ta6J'II/IH n I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUAA,

coOnoaTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEAECHUU HMCCIEIOBAHUN B paMKax yueOHOro
HKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENIbCKOM M NPOEKTHOH  JIeSATEIbHOCTH C HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHMUS;

pemaTh pacu€THbIE 3a/lauM C SIBHO 3aJaHHOM (pu3MuecKol MOJEINbIo, HCIOb3ys (U3NYecKHue
3aKOHBI M TIPUHIIMITIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4ud BHIOUPATh (PU3UUECKYIO MOJIENb, BBIJIEIATh
¢bu3nueckre BeTUUUHbI U (OpMYJIbl, HEOOXOAUMBIE AJIsie€ pelIeHus, MPOBOAUTH Pacy€Thl U OLEHUBATh
PEaTbHOCTh MOJIYYEHHOT'O 3HaUeHHs (PU3HMUECKON BETUYMHBI;

pemaTb KaueCTBEHHbIE 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO LEMOYKY
paccyXIeHHUl ¢ Oopoii Ha N3y4YEeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

HCIIOJIB30BATh NpU PECIICHHUN y‘—Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUHN OJIs1
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlMd W MPEJICTaBICHUs y4eOHOW W Hay4HO-TOMYJISIPHON
uH(bOpMaIMK, MOJYYEHHON M3 Pa3IMYHBIX MCTOYHHUKOB, KDUTHUECKU AHAIM3UPOBATh MOIYYaeMYIO
uH(pOpMaILIHIO;

OOBSICHATh NMPHUHLUIBI JEHCTBUS MAaIIWH, OPUOOPOB M TEXHUYECKHX YCTPOMCTB, pPa3IU4aTh
YCIIOBHS WX OE€30MTaCHOTO MCIOJIB30BAHUS B TIOBCETHEBHOM KH3HH,

NPUBOANUTH TPUMEPHl BKJIAa/Ja POCCUHUCKUX M 3apyOEeKHBIX YUEHBIX-(U3UKOBB pa3BUTHE
HayKH, B 00BsSCHEHHE IPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKUH TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (HU3UKE B TOBCEAHEBHOM >KM3HU JUIL 0OecriedeHus
0€301MaCHOCTH TIpH OOpAaIIeHWH ¢ MPHOOpaMH M TEXHHYECKHMMH YCTPOWCTBAMH, UISI COXpPaHECHUS
3JI0OPOBBS U COOJTIOJICHHUSI HOPM SKOJIOTUIECKOTO TIOBEACHHUS B OKPYXKAIOIIEH Cpejie;

paboTaTh B Ipynmne C BBIIOJHEHHWEM pAa3IMYHbIX COLMAIBHBIX pOJIEH, IUIaHUPOBAaTh padoTy
IPYMIIbI, PalMOHAIBHO PaclpeiessTh 00s3aHHOCTH UM IUIAHUPOBATH JESATEIbHOCTh B HECTAHIAAPTHBIX
CUTyallUsX, aJeKBAaTHO OLEHMBATh BKJIAJ  KaXJOrO0 M3 YYaCTHUKOB TIpYIIbl B pELICHHUE
paccMaTpuBaeMoi POOJIEMBI.



Conep:xxaHue yueoOHOTro npeamMera «@u3uka

Pa3nen 1. DaekTpoauHaMmuka

Tema 1. Ilocmosnnwtit nekmpuueckuit mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUSA AJIEKTPUUYECKOro Toka. Mcrounnkutoka. Cuma Toka.
ITocToAHHBIN TOK.

Hanpspokenune. 3akon Oma 11 yyacTKa LeTH.

DnexTpuyeckoe COIIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOHUKOB.

Pa6ora snexrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MouHoCTh 371eKTpHUEeCKOrOTOKa.

DNEeKTpOABMKYILAsA CHJIAa U BHYTPEHHEE CONPOTHBICHUE MCTOYHHMKA TOKa. 3akoHOMa Juis OJIHOM
(3aMKHYTOH) 35ekTpuueckoi rernu. KopoTkoe 3aMpIkaHHE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIICHHUS METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuuecKkuil Tok B Bakyyme. CBoiCTBa 37eKTPOHHBIX My4YKoB. [lomynpoBoguuku. CoOcTBeHHAs

Y IPUMECHAs IPOBOAUMOCTD MOJIYIPOBOJIHUKOB.

CaoiicTBa p—N-nepexona. IloaynpoBogHUKOBbIE TPUOOPHI.

DIEeKTpUYECKHl TOK B pacTBOpax M paciuiaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHUECKAS IUCCOUALIUS.
DIEKTPONIH3.

OnexTpuueckuid ToK B razax. CaMoCTOATEIbHBIH U HECAMOCTOSATENbHBIN pa3psl.

Monnus. [Lnazma.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETp, BOJBTMETp, PEocTar,
HMCTOYHHMKU TOKa, JJIEKTPOHArpeBaTelIbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIN IO,
rajabBaHUKa.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAIPSIKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUAX MPOBOJHUKOB OT JIMHBI, TUIOMIAIH MTOTIEPEUHOTO
CEYEeHMs U MaTepHaa.

CMenianHOe COEIMHEHNE IPOBOIHUKOB.

[Ipsimoe HU3MEpEeHHe JIEKTPOABIKYLIEH CUJIBI. Kopotkoe 3aMBIKaHHUE
rajbBaHUYECKOIO AIIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUS.

3aBUCHMOCTh  CONPOTUBIECHUS  METAUIOB  OT  TemmepaTypel. IIpoBogumocTs

ANEKTPOJIUTOB.

HckpoBoli  pa3psaq W IPOBOJAMMOCTH  BO3AyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3yuenune cMenaHHOro COeIMHEHUS! PE3UCTOPOB.
N3mepenue 37eKTpoaABMKYIIEH CHITbI HCTOYHHKA TOKA M €70 BHYTPEHHETOCOTIPOTHBIICHHUS.
Habmonenue snexkTponusa.

Tema 2. Macnummnoe none. In1eKmpomMazHumMHAA UHOYKYUA

[TocTostHHbIE MarHuThl. B3anMoJeiCTBHE MOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MarHUTHOW WHAYKIUU. [IpyHUIMN Cyneprno3uiiMu MarHUTHBIX MOJed. JIMHMM MarHUTHOW WHAYKIUU.
Kaptrna nuHuii MAarHUTHOM MHAYKIIUH TTOJISI TOCTOSHHBIXMArHUTOB.

MarnuTtHoe 1noJie MPOBOJAHMKA ¢ TOKOM. KapTuHa NTUHUA MHAYKIMK MAarHUTHOTO TOJIS IJTUHHOTO
MPSIMOTO TPOBOJHHUKA W 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHHKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmoneiicTBre NPOBOJIHUKOB C TOKOM.



Cuna AMriepa, €€ MOAYJb U HallpaBJICHUE.
Cuna Jlopenna, e€ Moaynb W HampasiieHue. JIBM)KEHHE 3apsHKEHHOW YacTHIIBIB OAHOPOJHOM
MarHuTHOM Tone. Pabora cubl JlopeHna.

SIBneHue 2MEKTPOMArHUTHOM MHIAYKUMU. [IOTOK BEKTOpa MAarHUTHOW MHIYKLHH.
DNEeKTpOABMKYIIAsl CUjla MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM UHAyKuuu dapanes.

Buxpesoe JIEKTPUYECKOE ToJIe. DNeKTpOoABUKYLIAs cuia UHIYKIUU B
IIPOBOJIHUKE, IBMXKYLIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WNHIyKTUBHOCTS. SIBnenne CaMOUHIYKIUH. DNEeKTpOABUKYIIIAst cuna
CaMOMHyKLIMH.

OHeprus MarHMTHOTO IIOJIsI KaTyOIKMU C  TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHnuyeckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUThI,
AJIEKTPOJIBUraTellb, YCKOPUTEIIN AIEMEHTAPHbBIX YaCTHILl, HUHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu
OnbIT Dpcrena.
OTKIIOHEHHE DJJICKTPOHHOTO IIy4Ka MAarHUTHBIM TojieM. Jluxuu
WHJYKUUHA MAaTHATHOTO TOJIA.
B3aumopeiictBue AByX HPOBOAHMKOB C TOKOM. Cuiia
Awmmepa.
HevictBue cunbl  JlopeHla Ha HWOHBI AJEKTpoiuTa. fBIeHuUE
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna.
3aBUCHUMOCTD ANEKTPOABHKYIIEH CWJIBl HMHAYKIMHA  OT CKOpPOCTH  H3MEHEHHUS
MarHUTHOTO OTOKA.

SIBrieHME CAMOMHIYKIIHH.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
N3ydyeHne MarHuTHOTO MOJIS KaTYIIKUA C TOKOM.
UccnenoBanue [JEWCTBUS MOCTOSIHHOIO MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue sBIeHUS 2JIEKTPOMarHUTHOM MHIYKIIUH.

Paznen 2. Kosnebanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Koneoanus
KonebarenbHast cucrema. CBoOOAHbIE MeXaHUYeCKHE KojeOaHus. ['apMoHuYeckue KoyeOaHusl.
[lepuon, wacrora, ammiutyaa u ¢aza koneGanuid. [IpykHHHBIN MasTHUK. MaTremMaTn4eckuii MasTHUK.
YpaBHeHUe rapMoHHYecKHX Konebanuil. [IpeBpalieHue sHEpruy Mpu rapMOHUYECKUX KOJIeOaHHSIX.
Koneb6arenbHblit koHTYp. CBOOOIHBIE AIE€KTPOMArHUTHBIE KOJIeOaHUs B UCaTbHOMKOJIEOATEIIbHOM
KOHTYpe. AHAJIOTHsI MEXKAY MEXaHUUYECKUMH M 3JIEKTPOMAarHUTHBIMU KonieOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHHUsI PHEPTUH B HJICAIbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxamomux KoyiedaHusx. BeiHykeHHble MexaHnueckruekoneOanus. Pezonanc.
BreinyKeHHBIE 2TIEKTPOMAarHUTHBIC KOJIeOaHMsI.

[lepemennbi TOK. CHHYCOMJANBHBIA TNEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUITbI TOKA U HAIIPSIKEHMUSL.

Tpancdopmarop. IlpousBoacTBo, mepenaya W HOTpeONIEHHE  DICKTPUUYECKOH  DHEPrum.
OKOJIOTMYECKUE PUCKH IIPHU IIPOU3BOJICTBE NIEKTPO3HEPTUU. KynbTypa NCIIOIb30BaHUS 3JIEKTPOIHEPTUU
B ITOBCEIHEBHOM >KU3HH.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: DBJIEKTPUYECKUM 3BOHOK, TE€HEPATOp
NIEPEMEHHOTI0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

Uccnenosanue MapaMeTpoB KoJieOaTeIbHOU CHUCTEMBI (TpyKUHHBIH W

MaTEMaTUYECKUI MasiTHUK).



HaGmonenue 3aryxaromux konebanuit. MccinenoBanue CBOWCTB
BBIHYXKICHHBIX KosieOanmii. Habnronenne pezonanca.

CB00OIHBIE JIEKTPOMAarHUTHBIE KOJICOaHusI.

OcuusuiorpaMMsl (3aBUCHMOCTH CHJIBI TOKa W  HalpsHKEeHUs OT BPEMEHHM) AT
3JIEKTPOMArHUTHBIX KOJIEOAHUH.
Pe3onanc npu [10CJIEI0BATEIbHOM COEIMHEHUU pesucropa, KaTyILLKH

MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUM JIEKTPONEpEAAYH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJbIX KoJeOaHUN Tpy3a HA HUTU OT JUIMHBIHUTH U MAaCChI
rpysa.

HccnenoBanue INEpeMEHHOIO TOKAa B LENU M3 IIOCIENOBATEIbHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUmMHble 60JIHbL

MexaHndecKkre BOHBI, yCIOBUS pacrpoctpaHeHus. [lepuon. CKOpoCcTh paclipoCTpaHSHUS U JTTHHA
BOJIHBL. [lonepeunslie u MpojoabHbIE BOJIHBL. MHTephepeHunan qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS H3TYYCHUS DJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTOopoB E, B, V B anekTpoMarHuTHOM BoiHEe. CBOMCTBAa AJIEKTPOMArHUTHBIX BOJH: OTPa)XXKEHUE,
nperoMIIeHue, mosipu3zanus, tudpaxuust, uaTepepernns. CKOpoCcTh ANMEKTPOMArHUTHBIX BOJIH.

Ikana OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHCHI/Ie OJICKTPOMAriuTHBIX BOJIH B TCXHUKEC U 6I)ITy.

[IpuHnunel  pagvocBs3n M TeleBUACHMs.  Paauonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEi cpebl.

TexHudeckue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTBHI,
YJIbTpa3BYKOBasA AWMATHOCTUKA B TCXHHUKE W MCIUIUHC, pagap, paI[I/IOHpI/IéMHI/IK, TCJICBU30P, AaHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu
OO6pazoBanne W pacmpocTpaHEHHE TOMEPEUYHBIX M TPOJOJIbHBIX BOJIH. KonmeOmromeecss Teno kak
HCTOYHUK 3BYKa.
Habntonenne oTpaxkeHUss W TpeNoOMJIEHMs MeXaHWdyeckux BoyiH. HaOmronenue
uHTEpPEepeHINN U TUPPAKIIMI MEXAHUYECKUX BOJIH.3BYKOBON PE30HAHC.
HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIONM M 9aCTOTOMKOIEOaHMIA.
HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, MpPEIOMIIEHHE, TOJsSpU3alus,
mudpaxkuus, THTepQEepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMosnnHeliHOE paclpocTpaHEHHME CBETa B OAHOPOAHOM cpene. Jlydu
cBeta. TouyeuHbIli HCTOYHHK CBETA.

Otpaxenne cBera. 3akoHbl OTpaxkeHuss cBera. [locTpoeHne  H300pakeHUNB MIOCKOM
3epKaie.

[Ipenomienue cBera. 3aKkOHBI TNpPENOMIICHHS CBeTa. AOCONIOTHBIA TOKa3aTeib IMPETIOMIICHHUS.
[TonHoe BHYTpeHHEE oTpaxkeHue. [IpenenbHblil yTro MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus csera. CinoxHbIi coctaB 6enoro ceera. L[Ber.

Cobwuparornue u paccenBaromue JuH3bl. ToHKas TnH3a. DOKYCHOE PAaCCTOSTHUE U ONITUYECKAs CHJIa
TOHKOM MH3BIL. [locTpoenne n3o0pakeHnil B cOOMparoMX U paccerBaronmx JuH3ax. ®opmyna TOHKON
JMH3bI. Y BEJIMYEHNUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast onrtuka. Murepdepenuus cera. KorepeHTHble MCTOYHUKH. YCIOBHS HAOIIOICHUS
MakCUMyMOB M MHMHUMYMOB B HHTEPQEPEHLUHOHHONW KApTHHE OT JBYX CHH(a3HBIX KOI'€PEHTHBIX
VCTOYHHUKOB.

Hudpakmus ceera. Judpakiuonnas peméTka. YciaoBue HAOMIOICHUS TIABHBIXMAKCUMYMOB TIPHU
aIeCHUM MOHOXPOMAaTHUECKOr0 CBETA Ha AU(PPAKIIUOHHYIO PEHIETKY.



ITonspu3sanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: 0UKH, JTyna, oToamnmnapar,1poeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHAs PEIIETKA, MOIIPOU.
Jlemoncmpayuu

[IpssMonuneHOe pacrpocTpaHeHue, OTpaXKeHUE U IPEIOMIICHUE CBeTa.
Ontuyeckue npudoOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Monenb cBeroBoja.MccienoBanue

CBOMCTB U300paKCHHH B JIMH3AX.

Monenun MHUKpOCKOIIa, TEJIECKOIIA.

Hab6monenue uHTephepeHITUN CBeTa.

Hab6monenue nudpakuuu creta.

HaGmonenue nucnepcuu cBeTa.

[Tony4yenue cuekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonydenue criekTpa ¢ nomolisko audpakunoHHon pemérku. Habnroaenue nonspusanuu
cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue mokazarens mpeioMieHHs cTekna. FccnenoBaHue
CBOMCTB n300paxkeHuii B muH3ax.HabaroaeHre qucnepcuu cBeTa.

Pa3nen 3. OcHOBBI cIEIIHAILHON TEOPHH OTHOCHTEIbHOCTH

I'panunel  mpuMeHUMOCTH  KiaccMdeckoil MexaHukd. [locTynaTel —creuuanbHOW — Teopuu
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCHUTEIHLHOCTHU
OHHIITEHHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIIICHUE JITTUHBI.

DHeprust 1 UMIYJIbC PENATUBUCTCKON YaCTULIBIL.

CBs13b MacCChI C SHEPTHUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. JHEPTHSI TTOKOSI.

Pa3nen 4. KBanToBas pusznka
Tema 1. dnemenmul Keanmooi ONMUKU
®otonbl. Dopmyna [InaHka cBsi3u sHEprUM (HOTOHA € €ro YacTOTON. DHEPrust U UMITYJIbC (HOTOHA.
OtkpbiTue u uccinenoBanue ¢orodpdexra. Omnbitel A.I. CronmeroBa. 3akoHbl (oTodddexTa.
VYpasHenue DitHireiiHa 15 pororddekra. «Kpacnas rpanuna» potosddexra.
Hasnenue cBera. Omnwitel II.H. JleGenesa.
XHUMHUUYECKOE NENCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MPaKTUYECKOE NMpUMEHEHHUe: (OTORIEMEHT, (HOTONATUUK, COTHEUHAs
Oarapesi, CBETOIHO/I.
Llemoncmpayuu
®orodppekT Ha YCTAaHOBKE C I[IMHKOBOW TUIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (HOTOAdeKTa.

CBeToauOI.
Conneynas GaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopra mo paccesnuto o-uactui. [lnanerapHas Mozenb
atoma. [locrynatel bopa. U3nydyenue u nornomeHue (GOTOHOB MPHIIEPEXOJIE aTOMA C OJHOTO YPOBHS
SHEPIUH Ha Ipyroil. Buael ciekTpos. CrIeKTp YpOBHEHIHEPTUH aTOMa BOAOPO/IA.

BonHoBbie cBolicTBa yactull. Bosnsl 1e bpoina. KopnyckynsipHO-BOJTHOBON JyaJIH3M.

CHnoOHTaHHOE U BBIHYKJEHHOE U3Ty4eHHE.

TexHr4ecKkue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHWE: CIEKTPaJbHbI aHaln3 (CIEKTPOCKOM),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens OTIBITA Pezepdopna.
Ornpezerienne JJIMHBI BOJIHBI Ja3epa.
HabGmtonenne nuHEHUYaThIX CHEKTPOB  M3JIYUYEHMS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomuol
Hab6nronenue TMHEHYaToro CreKTpa.

Tema 3. Amomnoe sopo

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CII0KHOCTh CTpOeHUs sjpa. OTKPBITHE PATUOAKTUBHOCTH.
OmnbiTel Pe3epdopna mo ompeneneHuro cocraBa paguoakTUBHOrOo u3nydeHus. CoiictBa anbda-,
Oera-, raMMa-u3ilydeHus. BiausiHue paguoakTHUBHOCTH HAaXUBbIE OPraHU3MBbI.

OTtkpeiTHE TIPOTOHA U HeWTpoHa. HykiionHas mozens siapa [eiizendepra— MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbga-pacnaa. DIEeKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaia. ['amma-usnyuenue.
3aKOH paJuOaKTUBHOIO pacnaja.

OHeprus cBsA3U HyKJIOHOB B siipe. S nepHble cuibl. Jledekt maccsl siipa. S nepHbie

peakuuu. JleneHue u CUHTE3 sAEp.

SAnepusiii peakrop. TepmosinepHsiii cuaTe3. [Ipo0iieMbl 1 IEpCHIEKTHBHI SSPHON YHEPTETHKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON SHEPTETUKH.

OnemeHTapHble YacTulbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOMIOAEHUS U PETUCTpallUU 3JIE€MEHTAapHbIX 4YacTul. PdyHIamMeHTanbHbIE

B3anMoJieiicTBus. EnuHCTBO (hnznyeckoil KapTUHBI MUDA.

TexHHuecKkue YCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JI03UMETp, KaMmepa Buibcona,
SJICPHBINA peakTop, aToMHast 6oMOa.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

HccnenoBanue TpEeKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nes 5. Di1eMeHTHI ACTPOHOMHUH U ACTPOPU3UKHU
Oransl pa3BUTUS acTpOHOMHUU. [IpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAUEHUEACTPOHOMUHU.
Bup 3Bé3nHoro Heb6a. Co3Be3nus, spKue 3BE3/IbI, IAHETHI, UX BUAUMOE JBIKeHue. CoHeuHas

cucreMa.

Connue. ConHeuHasi akTuBHOCTh. Mctounnk sHeprun ConHua u 3B€31. 3BE3/1bI, UXOCHOBHbIE
XapakTepUCTUKU. JlmarpamMma «CHEKTpadbHBIM KIACC — CBETUMOCTB». 3BE3JBI TJIABHOM
MIOCJIE0OBATEIBHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ul 3BE3  TIJIaBHOU
[IOCJIEIOBATEbHOCTH. BHyTpeHHee CcTpoeHHe  3BE3. CoBpeMEHHBIE  MPEICTABIECHUS O

MIPOUCXOXACHNUHU U 3BoronMK CoHIA U 3BE3/. DTallbl )KU3HU 3BE3.
Muneunsii [1yts — Hama ["anaktuka. [lonoxxenue u amxenne Connua B I'anaktuke.
Tunel ranaktuk. Pagnoranaktuky n kBa3zapel. YEpHBIE IBIPHI B s/Ipax ralakTUK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa00ma. Pa3Oeranue ramakTuk.
Teopus boasmioro B3psiBa. PenukroBoe n3nyyeHue.

Macmitabnast crpyktypa Bcenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpPOHOMUHU.
Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJIa30M C MCIIOJIb30BAaHHEM KOMITbIOTEPHBIX MPUIOKEHUH 171
OTIpeJIeNICHUs] TOJIOKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nonymapus 1 sipkue 3BE3/IbI.

Hab6nronenus B Teneckon Jlynsl, raner, Miueunoro [1yru.

O0o0maroniee NOBTOpeHne
Ponb ¢u3uky 1 acTpOHOMUN B SKOHOMUYECKOU, TEXHOJIOTUUYECKON, COITUATBHON U STUYECKON



cdepax AEATEIBHOCTH YEJIOBEKa, pPOJb M MECTO (PM3UKU M aCTPOHOMHH B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa, poiib (PU3HYECKOW Teopurd B (OPMHUPOBAHMHM NPEACTABICHUH O (U3NYECKOI
KapTHHE MHpa, MECTO (HU3UYECKON KapTHHBI MHpPaB OOIEM pPsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJCTABICHUN O IIPUPOJE.

MesknpeamMeTHble CBSI3H

N3yuenne kypca ¢usmku 0a30Boro ypoBHs B 11 Kimacce ocymecTBisIeTCS ¢ Y4ETOM
COI[ep)KaTeHBHBIX Me)KHpeI[MeTHBIX CB$I3€I71 C KypcaMH MaTEMAaTUKU, 61/IOJIOFI/II/I, XUMHH, FeOI‘pa(l)I/II/I
M TEXHOJIOTHH.

Meowcnpeomemuvie nowsimusi, CBS3aHHBIE C H3YYCHHEM METOJIOB HAYYHOTO ITO3HAHUS:
SBJICHWE, HAydHbId (akT, TUMoTe3a, (U3MUYECKas BEIMYWHA, 3aKOH, TEOpus, HaOIIOJEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMBl ypPaBHEHUH, TPUTOHOMETPUYECKUE (QYHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO, BEKTOPHI U UX MTPOSKIIUU
Ha OCH KOOpPJIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIMA, MTPU3HAKU
o106usI TPEYroJILHUKOB, OMPEIeIeHHE TUIOIAAN III0CKUX GuUryp u oobéma ter.

bBuonoeus: >mekTpudecKe SBJICHUS B )KHMBOU MPUPOJIE, KOJeOATeIIbHBIC IBF)KCHHUS B YKUBOU
IIPUPOJIE, ONTHYECKHUE SIBICHUA B >KMBOM IPHUPOJE, NEHCTBHE pajualliy Ha )KMBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJTU3.

l'eocpaghus: MarHUTHBIC TONIOCA 3€MIIM, 3aJIeKH MArHUTHBIX PyH, (OTOCHEMKA 3eMHOMU
MMOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHUH.

Texnonocus: NTUHUW DJIEKTPONEpenay, TeHEepaTop IMEPEMEHHOr0 TOKa, AJIEKTPOJIBUTATENb,
WHAYKIUOHHAS T€Yb, pajap, paauoNpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJTHEYHAst OaTapes.

TemaTnueckoe niiannposanne (11 knacc)



O01u1ee KOJIMYECTBO YACOB 110 POrpamMme

Ne HasBanue pa3neinos u teM KonnuectBo KonTpons
pasznena 4acoB
JlabGopaTtopubie | KoHTpOabHBIE
paboThI paboThI
1
duekTpoanHamuka(204)
1.1.IToCTOSIHHBIH MEKTPHUECKUI TOK. 10 2
Toku B pa3nuyHBIX cpenax
1.2. MarautHoe mnoue. 10 2 1
DNeKTpOMarHuTHas HHAYKIHS.
2 Koneoanus v BotHbI(224)
2.1.Mexanunyeckue konedaHus 1 6 1
BOJIHBI.
7 1
2.2. DIeKTpOMAarHUTHBIC KOJIeOaHus U
BOJIHBI
2.3.0nTtuka 9 2 1
3 o .
CHOBBI CIIENMAJILHON Teopun 2
OTHOCHTEJIbHOCTH
4
KBanrtoBas ¢pusuxa(154)
4.1. DneMeHTbl KBAaHTOBOW ONTHKHU 4
3 1
4.2. Ctpoenue aToMa
4.3. AToMHOE S1pO 8 1
5 6
DJIeMeHTbI ACTPOHOMMH
acTpodu3uKHu
6 3 1
O0o0maroniee NoBTOpeHne
68 8 5




du3uka 11 kaace

No Tema ypoka Kou-Bo
/11 4acoB
1. DaexTponmHamuka (204)
1/1 Tb na ypokax ¢usuku. Dnexrpuyeckuii Tok. Cria Toka. Hanpsokenue. 1
ComnporuBienne. PaboTa u MOIIHOCTB ANEKTPUYECKOro Toka.3akoH Oma
JuIst yyacTka uenu. 3akon Jxoyins-Jlenna.
2/2 [TocnenoBarenpHOE, NapalieIbHOE, CMELIIAHHOE COSTMHEHUE 1
MIPOBOTHHUKOB.
33 JladopaTopnasi padota Nel «IlocsenoBare/ibHOe U MapajjieJibHOE 1
coeJlMHEeHHEe MPOBOTHUKOB)
4/4 DNEeKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTHBJICHUE MCTOYHUKA 1
ToKa. 3akoHOMa JU1s MOTHOM (3aMKHYTOM) SJIEKTPHUUECKOH IIeTH.
5/5 JlaGoparopnasi padora Ne2 «M3Mepenue 3J1eKTPOABH:KY el CHIIbI 1
HCTOYHUKA TOKA U €r0 BHYTPEHHEr0CONPOTHBJIEHUSD).
6/6 DeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METALIOB. 3aBUCUMOCTD 1
COIPOTHUBIICHUSMETAIIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTD.
717 DneKTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB. 1
8/8 [MonmynpoBonuuku. CoOCTBEHHAsI U IPUMECHAS! IPOBOTUMOCTb 1
0JIynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [loaynpoBoaHuKOBBIE
pUOOPBHI.
9/9 DNEeKTpUYECKHM TOK B pPacTBOpaxX M paciiaBax d3JICKTPOJIMTOB. 1
DNEKTPOIUTUYECKASTUCCOLUAIUS. DIEKTPOIH3.
10/10 DNEeKTpUYECKUM TOK B razax. CamMocTosaTenbHbIN " 1
HECaMOCTOSITENIbHBIA pa3psaa. Monnus. [Tnazma.
11/11 B3aunmopeiictBue TokoB. MarauTHoe nosie. MarHuTHas HHIYKIHUS 1
12/12 Cuna Ammepa. 3akoH Amrepa 1
13/13 | Jla6oparopuas padora Ne 3 «Hab.1o1eHne 1eiicTBUSI MATHUTHOTO 1
MOJISI HA TOK»
14/14 JleficTBHe MarHUTHOTO NOJIA HA ABWXKYyIMiics 3apsa. Cuna Jlopenna 1
15/15 MarnuTHbIE CBOIICTBA BellecTBa. BXoaHasg JUAarHOCTHKA. 1
16/16 SIBneHue AneKTpOMarHuTHOM MHAYKIMKU. MaruuTHeli notok. [IpaBuio 1
Jlenua. JlaGopaTtopuas pa6ora Ne 4 «M3y4yeHnue siBJeHUsA
JIEKTPOMATHUTHONH MHAYKIINH
17/17 OJ1C unaykuun. Camonnaykius. UTHAYKTUBHOCTh 1
18/18 DHeprus MarHUTHOTO TOJISl TOKA. DJIEKTPOMarHUTHOE MOJIe. 1
DneKTpoMaruuTHast MHAYKIus'"
19/19 Pemenue 3amau mo teme «MarHuTHOE IIOJIEY 1
20/20 KonrpoabHasi padora Ne 1 «MarHuTHoe moJie. 1
DJIeKTPOMArHUTHAsI MHAYKIMsA'"
Kose0anus u BoHbI (204)
21/1 VYcnoBust BOSHUKHOBEHHUS MEXaHUUYECKHUX KojieOanuii. J[Be Moaenu 1
KOJIeOaTEeIIbHBIX CUCTEM
2212 Kunemartuka u auHaMuKka konebareapbHOro qBUkKeHHs. ['apMoHMUecKkue 1
KoJieOaHus
23/3 [IpeBparnieHue 2HEPTrUy IPU TApMOHUIECKUX KOoIeOaHMsIX. 3aTyXaronme 1
KOJIeOaHusI.
24/4 Brinyxnennsie konebanus. Pezonanc 1




25/5 JlabopaTopuasi pa6ora Ne5 «M3mepeHne ycKoOpeHHsi CBOOOTHOTO 1
NaJeHUs ¢ MIOMOIILI) HUTAHOI0 MAAITHUKA

26/6 MexaHHYeCKUE BOHBI. 3BYK. 1

2717 CBoOopaHbIC 7IeKTpOMarHuTHBIE Kosiebanus. KonedaTeabHbIi KOHTYP. 1
[Tporeccel pu rapMOHUYECKUX KOJIEOAHUSAX B KOJIEOATETLbHOM KOHTYpE

28/8 BoinykaeHHbBIE 3JIeKTpOMarHUTHbIE KosieOaHus. [lepeMeHHbIN TOK 1

29/9 Pesucrop B 1enu nepeMeHHOro ToKa. J[elCTBYOIIHE 3HAUCHUST CHITBI 1
TOKa U HaIIPSKECHUS

30/10 | Tpancdopmarop 1

31/11 DneKTpOMarHuTHbIE BOJIHBL. [[pUHLINIIBI paAMOCBA3H U TEJIEBUICHUS 1

32/12 | Pewenue 3a1a4 o TeMe «DJICKTPOMArHUTHBIC KOJICOAHHS U BOJIHBD) 1

33/13 3aK0H NPSIMOIHMHEHHOTO PACPOCTPAHEHUS CBETA. 3aKOH OTPAXKECHHSI CBETa. 3aKOH 1
MPEIOMIICHHUS CBETa

34/14 | KourpoabHasi padora Ne2 mo temam «MexaHH4eCKHe KOJIeGaAHUS U 1
BOJIHBI», «JJIEKTPOMATHUTHBIE KOJIEOAHUS U BOJHBD).

35/15 JladopaTtopHasi pa6ota Ne 6 «3mMepeHue nMoKa3aTes MPeJOMIEHUsI CTEKJIA. 1

36/16 JInnzel. opmyra TOHKOW JTMH3BI 1

37/17 [Toctpoenune n300pakeHUit B TOHKUX JIMH3aX. [ 71a3 Kak onTUYecKas CUCTeMa. 1

38/18 Pemenwe 3a1a4d Ha mpuMeHeHue GOPMYJITBI TOHKOH JIMH3BI U TIOCTPOCHHE 1
M300paKeHUH B TOHKUX JIMH3AX.

39/19 Nsmepenne ckopoctu cBeta. [{ucnepcust ceeta 1

40/20 [punnun INolirenca. MaTepdeperiys BoIH 1

41/21 Nnrepdepennns creta. udpaxnus ceera. JlaGoparopuas padora Ne 7 1
«OmnpenesieHre JJIAHBI CBETOBOI BOJHBI.

42/22 KonTposbHas pa6oTa Ne3 mo TeMaM «3aKOHBI FeOMeTPHYECKOI ONTHKH, 1
«BosHOBas onTHKAY.

OcHOBBI CHIENMATbHOM TEOPHUH OTHOCUTEJILHOCTH (24)

43/1 3aKOHBI AIEKTPOAMHAMUKHN U MPUHIIATI OTHOCUTENBHOCTH. [locTynaTs 1
CIEIUABHON TEOPHH OTHOCHTEIBEHOCTH.

44/2 Macca, HMIyJIbC H JHEPTHS B CIENHATHLHON TEOPUH OTHOCHTEJIHLHOCTH 1
KBanroBas ¢pusznka(154)

45/1 PaBHOBECHOE TEILTOBOE U3NTYUCHUE 1

46/2 3akonsl GoToddderTa 1

47/3 Pemrenuie 3ama4 Ha MpuMeHEHUE 3aKOHOB (POTOIPPEKTa. 1

48/4 Hasnenue cBera. KopnyckynspHO-BOJIHOBOM Ayann3m 1

49/5 [InanerapHas Moaenb aTomMa 1

50/6 [Toctynatsr bopa. Moaens atomMa Bogopoaa no bopy 1

51/7 JladoparopHasi pa6ora Ne 8 «Hao/roneHue CIJIONIHOTO ¥ JTHHEHYATOro 1

CIIEKTPOBY.




52/8 Mertonb! perucTpanny 3apsKeHHBIX YacTUll. EcTecTBEHHas paliOaKTUBHOCTh 1
53/9 PannoaktuBHBIE peBpalieHrs. 3aK0H paAroaKTHBHOTO pacnanaa. M3oTombl 1
54/10 HckyccTBeHHOE MpeBpallieHre aTOMHBIX siiep. [[poTOHHO-HEUTPOHHASI MOJIEITb 1
aTOMHOTO si/1pa
55/11 SnepHble cuibl. DHEPTHS CBSI3U ATOMHBIX SIIEP 1
56/12 LlenHble simepHBIE peakunu. SINepHbIN peakTop 1
57/13 buonornyeckoe neficTBHE paguOAKTUBHBIX U3TyUCHHI. 1
58/14 OnemeHTapHble yacTulbl. DyHIaMeHTalbHbIE B3aUMOJEHCTBUSA 1
59/15 KonTpoJbHas padora Ned no teme «KBanroBas gusnka. 1
DJ1eMeHThI ACTPOHOMMH U acTPOu3uKku(64)
60/1 Dransl pasBUTHs aCTPOHOMUH. [[PUKIIAHOE U MUPOBO33PEHYECKOE 1
3HAYEHUEACTPOHOMHUMU.
61/2 Bun 38é31H0T0 HebOa. Co3Be3us, ipKue 3BE3/IbI, TUIAHETHI, UX BUIUMOC 1
JIBH)KEHUE
62/3 Conneunas cucrema. Cosaire. CotHeYHast aKTUBHOCTh. McToUHMK 1
sHepruu CoJiHIIa U 3BE3]I.
63/4 3BE3/1b1, UXOCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CreKTpaabHbII 1
KJIACC — CBETUMOCTb». 3BE3/IbITVIABHOM MOCJIEI0BATEILHOCTH.
3aBHCUMOCTD «Macca — CBETUMOCTBY JIJIs 3BE3]T TJIaBHOM
MOCJIEI0BATENBHOCTH.
64/5 Mneunslii [1yts — Hama ["anakTuka. 1
65/6 Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa066ma. Teopus 1
bousbioro B3peiBa.
O6o61marwnee nopropenne(34)
66/1 Poinb ¢pu3uKN 1 aCTPOHOMHH B YKOHOMHUYECKON, TEXHOJIOTUYECKOH, 1
COIMAIBHON M ATUYECKON cdepax AesATEIHPHOCTH YEJOBEKa, POJIb
MeCTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHHE
MHDpA.
67/2 HToroasi KOHTpOJIbHAs paboTa 1
68/3 Ponb ¢usnueckoil Teopuun B (GOPMUPOBAHHMM TPEACTABICHUU O 1

¢bu3nyueckoil KapTUHE MHpa, MECTO (PU3MYECKOW KapTHHBI MHUPAaB
o01ieM psily COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX NMPEACTaBICHUH O
MIPUPOJIE.




