MYHUIHNNAJIBHOEBIOUKETHOEOBINEOBPA3ZOBATEJIBHOE YUPEXKJIEHHUE
«CPEJHAA IIKOJIA Ne 17 UMEHU 'EHEPAJI-JIEUTEHAHTA B.M. BAJJAHOBA
TOPOJA TUMHUTPOBIPAJIA YJIbAHOBCKOM OBJIACTH»

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3acenanuu MO 3amecTuTens AupekTopa no Y BP Hupexrop MBOY CIHI Ne 17
yuuteneit ®U3NKH, MaTeMaTHKH U C.A.byrpoBa Koprynkosa O.111.
WHPOPMATHKH 2023 . [Mpukaz Ne oT 2023r.
PykoBogurens MO

ITporokon Ne__ ot 2023 .
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JOKYMEHT NMOANMMCAH
QNEKTPOHHOW NOAMNNCHIO

CepTtucukat: 00DC2603B482E976F3644EF8D7FA56DA38
Bnapeneu: KOPTYHKOBA 3/1bBUPA LUABKATOBHA
DewictuteneH: ¢ 30.01.2023 go 24.04.2024

. J

PABOYAS TIPOT'PAMMA
VYuebHoro npeamera

HaumenoBanue kypca: ¢pusmnka

Kiace: 11

YpoBeHb 00111€TO 00pa3oBaHus: cpeaHee o0IIee oOpa3oBaHue

Cpok peanuzaruu porpammbl: 2023 — 2024 yueGHBbIN TOT

[Iporpamma paccunTana Ha 684acoB B T0oJI, B HeJIeO 2 yaca

[InanupoBaHWe COCTaBICHO Ha OCHOBE deaepaabHOll 00pa30BaTEIBLHON MPOTPAMMEBI
cpeaHero oOmiero oOpa3oBaHUsS U HA OCHOBE aBTOPCKOHN IpOrpaMMBbl CPETHETO 00IIero
obpazoBanusa no ¢usmke B 11 kmacce (aBropsl: I'.51. Msakumes, b.b. byxosnes, H.H.
Cortckuii)

VyeOnuk: duzuka . 11 wmacc: yueb. mis obmieoOpa3oBaT. opraHu3aruii: 0a30BBIA |
yrayon. Yposaw/ ['.5. Msakumes, b.b.byxonnes., B.M.Uapyrun; mox pexa. H.A.
[TapdenTreBoii.-7-¢ u3n., nepepad.- M. : [Ipocsemenne, 2021r.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA

OcBoenne ydgeOHOTO TIpeameTa «DPu3nKay Ha ypOBHE cpelnHero odmiero obpasoBanus (0a30BbIi
yYpOBEHB) JOJDKHO OOECHEYHTh JIOCTIDKEHUE CICAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaATEIBHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pEe3yJIbTaThl OCBOCHHSI ydeOHOTO mpenmera «Du3uka» JTOKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCSl PYKOBOJACTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JINYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIINX TPAJAUIHUOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, PACHIUPECHUE >KU3HECHHOTO
OTIBITA W OMBITA JCATEIHPHOCTH B MPOIECCE PEaTM3allMd OCHOBHBIX HAINPABJICHHWNA BOCIUTATCIEHOMN
NESITSILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIUKM OOYYAIOMIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

MPUHATHEC  TPAJAWIIMOHHBIX  OOIICYETIOBEUECKUX TYMAHHUCTHUSCKUX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITCIIBHOCTh B HMHTEpPEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATH C COIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX (DYHKITUAMU U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHUMBOJIaM, TOCTHKEHUSM POCCUHUCKUX YUEHBIX B
ob6sacTu GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyayIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYas OSCTETHUKY HAy4YHOTO TBOPYECTBA, IPHUCYIIETO
(bu3uYecKoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cepam mpodeccHOHANbHON AEATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(GU3MKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayliei mpodeccun U peaaTn3oBbIBATh
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHMI0O M caMOOOpa3oBaHHMIO B oOjacTu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCcKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ SKOJOTHMYECKOH  KYyIbTYphl, OCO3HAHHE TJIOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE W OCYIIECTBIICHWE ACWUCTBUI B OKpYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS Ilesei
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa ACITeTbHOCTH SKOJOTHYEeCKOW HAMpaBICHHOCTH HA OCHOBE HWMEIOLIUXCS
3HAHU TI0 PU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BHUTHUS
¢bu3nveckoil HayKu;

OCO3HAHME IICHHOCTH HAYYHOW JEATENbHOCTH, TOTOBHOCTh B IMpOIECCe M3Y4YCHUS (PHU3UKU
OCYIIECTBIISTh MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TelcTBUS
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOATENIbHO  (popMyIHpOBaTh W  aKTyaJIM3UPOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEJICIIATH EJIN JCSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX (PU3HUYCCKUX SBIICHUSX;

pa3pabarbiBaTh IJIAH PEIICHHS MPOOJEMBI C YU4ETOM aHAIM3a MMEIOIIUXCS MaTepHaIbHBIX U
HEMaTepPHAJIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IICNISIM, OIICHUBATH
PHICKH TTOCIIE/ICTBUH e TELHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBUSAX PEATbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIIICHUH KU3HESHHBIX POOJIeM.

Ba3oBble ucciaenoBarejbcKue AelicTBUS:

BJIJICTh HAYYHOUW TEPMHUHOJIOTUEH, KITFOUEBBIMH TIOHATUSAMHU U METOIaMH (PH3MUECKON HAYKH;

BJIQJIETh HABBIKAMH y4eOHO-HCCIIE0OBATEICKON U MPOEKTHON JEATEIILHOCTH B 001acTH (PHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIFHOMY ITOMCKY METOJIOB pelIeHHs 3ahad (pu3mdecKoro
COJIEpKaHUs, TPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BIAJCTh BUJAMH JEATEIbHOCTH 10 [OJIYYEHUIO HOBOTO 3HAHHs, €ro HWHTEpPIPEeTalNH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTyallUsIX, B TOM 4HCJIE MPU CO3JAHUHU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITH TPUUMHHO-CJICICTBEHHBIE CBS3M M aKTyaJU3MpPOBATh 3a/lauy, BBIABUIaTh TUIOTE3Y €€
pelIeHrs, HaXOAUTh apryMEHThl Ui JOKa3aTelbCTBA CBOMX YTBEPXKIEHHUH, 3a/JaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUS 3a/Jadl pe3yNIbTaThl, KPUTUUYECKH OIICHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh U HOPMYIUPOBATH COOCTBEHHBIE 337]a4u B 00pa30BaTEIbHON JAESITEILHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPEIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIJIETh HABBIKAMU MOJTy4YeHUs UHPOpMAIUH (PU3NIECKOTO CONEPKaHUs U3 UCTOYHUKOB PA3HBIX
TUTIOB, CaMOCTOSITENIBHO OCYIIECTBIATh TOWCK, aHAJIW3, CHCTEMATHU3allUI0 U HHTEPHpPETaIHIo
nH(OPMALIUY PA3ITUYHBIX BUIOB U GOPM MPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMALIHH;

WCIOJIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/a4 C CcOONMoJeHNeM TpeOoBaHU
OPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHUSI, MMPABOBBIX U ATHUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE€30MaCHOCTH;

CO37aBaTh TEKCThl (DU3MYECKOTO COJEepXKaHUS B Pa3IMUHBIX (GopMmaTax C yu€TOM Ha3HAUCHUS
nH(OPMAIIUY U TIeTIEBOH ayIUTOpUU, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1eliCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JESTEIHHOCTH;

pacmno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYAILHON paOOTHI;

BBHIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUU ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1I€JId COBMECTHOW JESATEIHLHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS TIO
€€ JOCTHKECHHIO: COCTABJIATH IUIAH JCHCTBUM, PACIPENCIATh POJIM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOH pabOTHI,

OIICHUBATh KAueCTBO CBOETO BKJIAJa M KaKJIOTO YJaCTHHKAa KOMaHJAbI B OOIIMH pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBATh WJEU C TO3UIUM HOBU3HBI, OPUTHHAJIHHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJACHUE B PA3MYHBIX CHUTYAIUAX, MPOSBISATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHUBepPcaIbHbIE YUueOHbIe 1eliCTBUA
Camoopranuszaunms:

CaMOCTOSITEJIBHO OCYHIECTBJIATH IIO3HABATENbHYIO JEATEIbHOCT B oOsacTé (GU3MKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH pELIEHUS pacuy€THBIX M KaueCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] TIPAKTUYECKON paboThl ¢ yUETOM HMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEITOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeNIaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TPOSIBJICHUIO JPYAMIIMU B 00JacTH (DU3HKH, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CUTYyallMsM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISAM;

BIIQJIETh HABBIKAMH I[103HABATENbHON pe(dIeKCHMH KaK OCO3HAHHS COBEpIIAEMBIX NEHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCII0JIb30BaTh MPHUEMBI peIIeKCHU A OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPaBO JPYTUX HA OMIMOKH.

B mporecce mocTHKeHUS JIWYHOCTHBIX PE3yAbTATOB OCBOCHHS MPOTPaMMBI MO (QU3UKE s
YPOBHsSI cpeaHero oOmero oOpa3oBaHUs Yy OOyyaroIIMXCs COBEPLICHCTBYETCS AMOLMOHAIbHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHU$, BKITFOYAIOIIEro CoCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUs Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU c(hepbl, OBITH YBEPEHHBIM B cebe;

CaMOpEryJIMpOBaHUs, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEICHUE, CIIOCOOHOCTh aJalTUPOBATHCA K HMOLMOHAIBHBIM HW3MEHEHUSM U MPOSBISATH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHE MOTHBAIMHU, BKJIIOYAIONIEH CTpEeMJIEHUE K JOCTHXKEHHIO LENH U YCIEXY, ONTHUMU3M,
WHUIIMATUBHOCTH, YMEHUE JCHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh NOHMMATh AIMOLUOHAIBHOE COCTOSIHUE JAPYrUX, YIUTHIBATh
€ro MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBUIO U CONIEPEKHBAHUIO;

COIMANILHBIX HABBIKOB, BKJIIOYAIOIIAX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JPYrUMHU
JOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3periath KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenust B 11 kjacce mpeMeTHbIC pe3yabTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTD y O0OyJAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA TIpUMEpax poJib U MecTo (GPU3MKHU B (DOPMHPOBAHHH COBPEMEHHOW HAYyIHOM
KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHON TEXHUKH U TEXHOJOTHUM, B TMPAKTUYECKON NEATETHLHOCTH
JIIOJIeH, 1IEJTOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UUYECKUX MOJCNICH: TOUCHUHBIA AICKTPUICCKUIN
3apsf, JIyd CBETa, TOUEUHBIM MCTOYHHMK CBETA, SJEpHAsi MOJENb aToMa, HyKJIIOHHAas MOJI€JIb aTOMHOTO
siipa TIpH pelieHur (pU3NIecKux 3a1ad;

pacrio3HaBaTh (u3MUECKHEe SBICHUS (TIPOIECCh) U OOBIACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM M KBAaHTOBOW (DU3MKHU: 3JIEKTpUYECKas IPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JICUCTBUS TOKA, B3aWMOJICHCTBUE MAarHWTOB, SJICKTPOMArHUTHAS WHIYKIIHS,
JENCTBUE MArHUTHOTO TIOJIS HAa TPOBOJHUK C TOKOM W JIBIDKYIIUMCS 3apsijl, DJIEKTPOMAarHUTHBIC
KojeOaHuss M BOJIHBL, MPSAMOJIMHEHHOE paclpOCTpaHEHHE CBeTa, OTpaKeHHe, IMpeIOMIIEHHE,
uHTepdepeHus, AMPpakiuyusg U NOJSpU3aLUsl CBETa, AUCIEPCHUS CBeTa, (OTOIEKTpUUECKUN 3PPexT
(boToapdexT), cBEeTOBOE MaBlICHWE, BO3HUKHOBEHHME JIMHEHMYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs M UCKYCCTBEHHAs! PAINOAKTHBHOCTH;

OTNMCBHIBATh M3y4YEHHBIE CBOWCTBA BemIeCTBA (JIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKHUE,
AIIEKTPUYECKYI0O TPOBOAMMOCTh PA3JIMUYHBIX Cpell) U DJIEKTPOMArHWTHBIE SBJIEHUSA (IIPOLIECCHI),
UCIOJIBb3YS (PU3MUECKHUEe BEIWYUHBI: 3JIEKTPUUECKUN 3apsijl, CHila TOKAa, DJEKTPUUYECKOEe HamNpsKEeHUeE,
AIIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOJBIKYIIas cuia, paboTa TOKa,
WHIYKIAS MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHIla, MHIYKTMBHOCTb KaTYIIKH, JHEPIHs
ANIEKTPUYECKOTO M MarHUTHOTO TOJIeH, MEPHO/] U 4acToTa KoJieOaHU B K0yie0aTeIbHOM KOHTYpE, 3apsii
U cujla TOKa B TMpollecce TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHHM, (POKYCHOE pacCcTOsHUE U
ONTHUYECKAasi CUJIA JIMH3bI, PU OMUCAHUH MPABWJIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI HCHOIb3yEeMbIX
BEJIMYMH, X O0O03HAYEHUS U €IUHUIIbI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIONINE AAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMY;

ONHCHIBATh M3Y4YCHHbIC KBAHTOBBIC SIBICHUS M MPOLECCHI, MCMOJB3yd (PU3MUECKHUE BEIHYMHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPIHs U UMIYJIbC (POTOHA,
MepHoJl TMOojypacrajga, SHEprus CBS3M AaTOMHBIX sJep, [pPU ONUCAHUM MPABWIBHO TPAKTOBATh
(bu3nyecKuil CMBICI HCHOJB3YeMbIX BEJIIMYMH, UX 00O03HAYEHUS U €IWHUIIbL, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEIWYHHY C JAPYTMMU BEIWYMHAMM, BBIYHMCISATH 3HAYCHHE
(bu3MUECKO BEIUYUHBL;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIb3Yys (PU3NUECKUE 3aKOHBI U MPUHITHUIIBL:
3akoH OMa, 3aKOHBI MOCIEI0BATENBHOTO U MAPAIUIEILHOTO COSIMHEHUS TPOBOJHUKOB, 3aK0H JKoymsa—
JleHia, 3aK0H 3JEKTPOMArHUTHOM MHIYKIIUH, 3aKOH IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXCHMsI CBETA, 3aKOHBI MPEIOMJICHHUS CBETa, ypaBHeHHe OuHIITeHHa i (oTosddekra, 3akoH
COXpaHEHUsl YHEPTUH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH COXPAHEHHMSI AIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHUsI MacCOBOT'0 YHCIIA, MOCTYyIaThl bopa, 3aKOH paJMOaKTUBHOIO pacmaja, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBHS (TPaHMIIbI, 00IaCcTH)
MIPUMEHHUMOCTH;

ONpeNeNATh HalpaBiI€HUE BEKTOpAa MHAYKIMM MArHUTHOTO MOJISI MPOBOJHHMKA C TOKOM, CHJIBI
Awmrniepa u cunsl Jlopenua;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOE IIOCKUM 3€PKaJIoM, TOHKOU TMH301;

BBITIONHATh OKCIEPUMEHTHI 10 WCCICIOBAHHIO (U3WYECKUX SBICHHM © TPOIECCOB C
WCIOJIb30BAHMEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH: TpU A3TOM (HOPMYIUPOBATH MpoOieMy/3agady u



TUMOTe3y Y4eOHOro SKCIEpUMEHTa, CcOoOMpaTh YCTAHOBKY M3 TPEAJIOXKEHHOTO 000pYIOBaHMA,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOBI;

OCYIIECTBIISITh NMPSIMBIE U KOCBEHHBIE M3MEpEHHsS (U3NYECKUX BEIMYUH, IPU STOM BBIOMpAThH
ONTUMAIILHBIA CHOCO0 W3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOABI OLIEHKH MOTPEIIHOCTEH
U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (PM3MYECKUX BEIMYMH C MCIOJIB30BAHUEM TNPSAMBIX W3MEPEHUH: MPHU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJTYUYEHHOW 3aBUCHMOCTU (PU3UUECKUX
BEJIMYUH B BUJIE TAOIHI U TPaQUKOB, A€IaTh BHIBOJBI [0 PE3yIbTaTaM HCCICIOBAHNUS;

coOuoaTh mpaBmiia 0E30MacHOTO TpyJda NpU MPOBEACHUH HMCCICIOBAHWN B paMKax y4eOHOTO
OKCHEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKOM M IPOEKTHON JIEATENbHOCTH C  HCIOJb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THbIE 3aJadd C SBHO 3aJaHHOW (DM3UYECKON MOJENbI0, UCTONB3Ys (pru3ndecKue
3aKOHBI U TPUHIIMIIEI, HA OCHOBE aHaJlM3a YCIOBHS 3a/1a4d BHIOMpPATh (U3UYECKYIO MOJEIb, BBIICIISATH
¢bu3nveckne BeTMUUHBI U HOPMYIBI, HEOOXOAUMBIE IS €€ PelIeHHs, TPOBOJINUTh PACYETHI M OLEHUBATH
peaTbHOCTh TMOYYeHHOTO 3HAYCHUST (PU3MUECKON BEIIMIHHEI;

pemaTh KadyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTHYECKM HEMPOTHBOPEUYHMBYIO IENOYKY
pacCy>KJIeHU ¢ OTIOpOM HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

WCTIOJIb30BATh MPH PEIIeHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHH JUIS
MOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA M TPEICTABICHHUS Y4eOHOH ¥ HAYYHO-TIOMYISPHON
nHpOpMAIINY, TOMYYCHHON W3 Ppa3MYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH TOIY4aeMYIO
nH(pOpMaLHIO;

OOBSICHATH TPHHIUNBI JCUCTBUS MAIUH, NMPHOOPOB M TEXHWYECKHX YCTPOMCTB, pa3inyarhb
YCITIOBHSI HX 0€301TaCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HHU;

MPUBOANTH TIPUMEPHI BKJIA/Ia POCCUICKUX M 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA;

UCIOJb30BATh TEOPETUYECKUE 3HAHMS MO (U3MKE B IOBCEIAHEBHOW XHU3HM JUId OOECIeueHMs
0€30IIaCHOCTH IpHU OOpalleHuH ¢ NpuOOpaMU M TEXHUYECKMMHU YCTPONCTBAMHU, Al COXPAHEHUs
3JI0pOBbsI U COOJIIOJIEHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH Cpee;

paboTaTe B TIpymne C BBINIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIaHUpOBaTh paldoTy
IPYIIBl, PALMOHATIBHO PACHPEEIATh O00S3aHHOCTH M IJIAHUPOBATh AEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsiX, aJEKBaTHO OLEHMBATh BKJIAJ KaKIOrO0 U3 YYaCTHUKOB TIpYIIbl B pELICHHE
paccMaTpuBaeMoi poOIEMBI.



COJAEP)KAHUE YUYEBHOI'O ITPEJIMETA.

Pa3nes 1. DuekTpoanHaMuka

Tema 1.1. Macnummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaencTBUME MOCTOSSHHBIX MAarHuToB. MarnutHoe mnosie. Bektop
MarHUTHOM MHAYKUUU. [IpHHIMI Cyneprno3uiuu MarHUTHBIX MOJed. JIMHUM MarHUTHOM WHIYKLHH.
KapTtuna nuHMI1 MAarHUTHOM MHYKLIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarunuTHO€ 10Ji€ MPOBOAHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMK MAarHUTHOTO TOJISI JJIMHHOTO
MPSIMOTO TIPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA, KATYIIKU ¢ TOkoM. OmbIT Dpcrena.
B3anmoeiictBre NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJICHHUE.

Cuna Jlopenua, e€ MOIyabp W HampaBiieHHE. [[BiKeHUE 3apsHyKEHHOW YacTUIBI B OJIHOPOIHOM
MaraHutHoM noJie. Pabota cuiel Jlopenria.

SIBneHue  DIEKTpOMAarHUTHOM  MHAYKHMU. [IoTOK  BEKTOpa  MarHUTHOM — MHAYKIMH.
DNEeKTPOABUKYIIAS CUJIA UHIYKIIMHU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIN Dapases.

BuxpeBoe nanekrpuueckoe 1oJie. ONEKTPOABWKYIIAs cujla MHIYKIUHM B IPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYINAS CUJIa CAMOWHTYKITHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

Texnuueckne  yCTpOWCTBA W MPAKTHYECKOE  TMPUMEHEHHE: IMOCTOSIHHBIE  MAarHWTHI,
AIIEKTPOMATHUTHI, JIEKTPOIBUTATENh, YCKOPHUTEIN dJIEMEHTAPHBIX YaCTUII, UHTYKITMOHHAS T1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AMEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTbD AIEKTPOJIBUKYILEH CHIIBI MHAYKIIMA OT CKOPOCTH U3MEHEHHUS MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MAarHWTa HAa PaMKy C TOKOM.

HccnenoBanue sBJIEHUS 311€KTPOMArHUTHOM MHIYKIIMH.

Pazpen 2. Kojie0anusi 1 BOJIHBI

Tema 2.1. Mexanuueckue u 31eKmpoMazHunmHole KoJ1e0anus

Konebarenbnast cuctema. CBoOoHBIE MexaHHUecKue Kosebanus. ['apMoHMUeckue KosieOaHwus.
[lepuon, yacrora, ammuTyaa u ¢asza konedanuil. [IpykuHHBIN MasTHUK. MaTreMaTH4eCcKHil MasTHUK.
YpaBHeHHe rapMOHHYECKHUX KosieOanuil. [IpeBpaiieHne sHepruu npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJNEOaHUS B  UACATHLHOM
KoJiebaTeIbHOM KOHTYpe. AHAIOTHS MEXAY MEXaHUYECKUMHU U DIEKTPOMArHUTHBIMHU KOJIEOAHUSMHU.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenre o 3aryxaronux KojeOaHUAX. BBIHYyXIeHHbIE MEXaHMYECKHE KOoJeOaHusl.
Pe3onanc. BeiHyXIeHHBIE IIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CHHyCOUJAIbHBII NEPEMEHHBIH TOK. MOIIHOCTh MNEPEMEHHOIO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemadya W TOTpeOJICHHE DIEKTPUYECKOW DHEPTHH.
DKOJIOTUYECKME  PHUCKM TpPU  MOPOU3BOJACTBE  3JEKTpod’Hepruu.  KynbTypa  HCHOJIb30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM JKU3HU.

TexHuueckre yCTpoOMCTBAa M MPAKTUUECKOE NPUMEHEHUE: JIEKTPUUECKH 3BOHOK, F€HEpaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeiay.



Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTenbHOW CHUCTeMbl (TPYKUHHBIM WM MaTeMaTHYECKUN
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJICOAHUIA.

Habmoenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmmsl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS OT BPEMEHH) JIJIs1 DJIEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHHWW PE3UCTOpa, KaTyIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogernb TUHUAM 3IEKTPOIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

UccnenoBanue 3aBUCUMOCTH TIEPHOJIa MajblX KoJieOaHWN Tpy3a Ha HUTH OT JUIMHBI HUTH H
Macchl Tpy3a.

UccnenoBanue mepeMeHHOT0 TOKa B IIEMH W3 IMOCJIEIOBATENILHO COCMTMHEHHBIX KOHJIEHCATOPA,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60IHbL

Mexanudeckue BOJIHBI, YCJIOBHSI pacnpoctpaHeHus. [lepuoa. CKoOpoCTh pacnpoCTpaHEHHS
JurHa BOJIHBL. [lomepeunsie w mpomonbHBIE BOJHBL. MHTepdepeHins u audpakiuus MEXaHHUUECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBIL. YCIOBUS M3Iy4EHUS ODJICKTPOMArHUTHBIX BOJIH. Bzammuas
opueHTanmsi BekTOopoB E, B, V B anekrpomarauTHOW BosiHE. CBOWCTBA JJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHUeE, peIOMJICHUE, MoJspu3anus, qudpakius, narepdeperimsa. CKOpOCTh AIEKTPOMarHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 3IeKTPOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIBI pairoOCBs3U U TeNEBUACHUS. Pagronokanusi.

DIJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHME: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoNpUEMHHK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu U Jupakiiii MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYAON U 4aCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KE€HHUE, MPEIOMIICHHE, IMOJSpU3aLus,
mudpakuus, HHTepQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimoninHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOU cpexe. Jlyu
ceera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpeNOMIIEHUSI cBeTa. AOCONIOTHBIN MOKa3aTeidb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroy noaHOro BHyTPEHHETO OTPaKeHHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

Cobuparonue U paccenBaromie TuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSIHME W ONTHYECKas
cwiia ToHKo# nuH3bL. [locTpoeHne n3o00paxeHuii B COOMPAIOIINX M PaccenBarOIIUX JHH3aX. Dopmyrna
TOHKOM JIMH3bI. Y BEJIIMYECHUE, TABAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.



BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHbIE MCTOUYHHKH. YCJIOBUS HAOIIOACHUS
MaKCUMYMOB M MHHHMYMOB B HHTEP(QEPECHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceeta. JudpakunoHHas pemérka. YcIoBHE HAOIIOJCHUS TIABHBIX MAaKCHMyMOB
MpU MaJICHUN MOHOXPOMATHYECKOTO CBETa Ha AN(PAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIiyna, ¢oToamnmnapar,
IIPOEKIIMOHHBIM ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AW(paKUMOHHAS pELIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosinHeiHOE pacnpocTpaHEeHHE, OTPAKEHHE U IperoMiIeHre cBeTa. OnTruueckrue nprudopsl.

[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUH B JTMH3aX.

Mogenn MUKpOCKOMa, TEJIECKOIIA.

HaGnronenue nunrepdepeHiiuu crera.

Ha6nronenue nudpakiuu certa.

HaGnronenue aucnepcun cera.

[TonyueHue cniekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnexTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusanum cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeIoMIIEHUS CTEKIIA.

HccnenoBanue cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3nen 3. OcHOBBI cIeMAIbHON TEOPUH OTHOCUTEIBHOCTH

['panuubl TPUMEHUMOCTH KJIaccMueckod MexaHuku. [locTymarsl crnenuanbHOM TEOopHH
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJIYJSl CKOPOCTH CBETA B BAaKyyMe, IMPHUHIMI OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUINHBI.

DHEPrus ¥ UMITYJIbC PESITUBUCTCKOMN YaCTHUILBI.

CBs3b MacChl C SHEPTrUE U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIrUs MOKOSI.

Pa3znea 4. KBantoBasi pusuka

Tema 4.1. Dnemenmol KéaHM 060U ONMUKU

®otonbl. Popmyna Ilmanka cBsizu 3HEpruu (OTOHA C €ro YacTOTOM. DHEPrusi U HUMITYIIBC
¢dhoToHa.

OtkpeiTue u uccnenoBanue (orodddexra. Onwirel A. I'. CroneToBa. 3akoHbl (oToddekTa.
VYpasuenue DitHmreitHa 1 potodddekra. «KpacHas rpanuma» Gorodddekra.

JlaBnenune cBeta. Onbitel 1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuyeckre ycTpoiicTBa UM MNpPAaKTHUECKOE MpHUMEHEeHHe: (POTOdIEMEHT, (POTOIATUHK,
coJIHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexTa.

Ceeroguos.

ConneuHnas Gatapes.

Tema 4.2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pezepdopaa mo paccesHuto o -uactuil. [Inmanerapuas mojensb
aroma. [loctynarsl bopa. U3nydyenue u norjomieHne GOTOHOB MpH MEpPeXoJie aToMa ¢ OJHOTO YpPOBHS
SHEpruu Ha Apyroi. Buapl cnekTpoB. CrieKTp ypoBHEN SHEPIMM aToOMa BOJOPO/IA.

BonnoBble cBolicTBa yactull. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Jyanu3M.

CrioHTaHHOE M BBIHYXJCHHOE U3Iy4CHHUE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHalu3 (CIIEKTPOCKOM),
Ja3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

Habmoienue TMHEHYaThIX CIIEKTPOB M3JIy4CHUS.

Jazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habmoienue TMHEHYaToro CeKTpa.

Tema 4.3. Amomnoe a0po

DKCHEPUMEHTHI, JTOKA3bIBAIOIIUE CJIOXKHOCTh CTpOoeHUs sjapa. OTKphITHE PaguO0aKTUBHOCTH.
OmnpiTel Pezepdopna mo onpeneneHnio cocraBa paauoakTUBHOTO u3nydeHusi. CoiictBa anbga-, Oera-,
ramMmMma-u3iydeHus. Biausinue paiioakTUBHOCTH Ha KUBBIE OPraHU3MBbI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. Hyknmonnas monens snpa [eiizenOepra—lBanenko. 3apsin
sanapa. MaccoBoe uncio saapa. M3oromnst.

Anbda-pacniaz. DNEKTPOHHBIA U TO3UTPOHHBIM Oerta-pacnaa. ['amma-uzmydenuwe. 3aKkoH
paaoOaKTUBHOIO pacrnaja.

DHeprus cBs3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. Jlenenue U CUHTE3 SEp.

SAnepusiii peakrop. TepmosinepHsiii cunte3. [IpobaemMbl U MEepPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTHYECKHUE aCTIEKTHI SEPHON SHEPTETUKH.

OneMeHTapHbIe YacTULBl. OTKPBITHE TO3UTPOHA.

MeToap1 HAOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusznueckoit KapTUHBI MHpa.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: JO3MMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aToMHast OomoOa.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOLIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znes 5. JiieMeHTbI ACTPOHOMHUM U aCTPOPUZUKHU

Oransl pa3BUTHs acTpoOHOMUH. [IpuKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro He6a. Co3pe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnie. CosiHeuyHasi akTUBHOCTh. McTtounuk sHeprun CoJsiHIAa U 3BE3/A. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpamMmma  «CHEKTpaJbHBIA  KJIACC — CBETUMOCTb». 3BE3Abl  IJIaBHOM
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3/ INIABHOM IOCJIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. COBpeMEHHBIE ITPEACTABICHUS O MPOUCXOXKIACHUU U 3BoMonK CosHLA U
3BE31. DTalbl )KU3HHU 3BE3 .

Mneunsiii [lyte — nama I'anaktuka. Ilonoxenne u nBuxenne Connua B [Mamaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE IbIPHI B sApax rajJakTUK.

Bcenennas. Pacnpenue Beenennoit. 3akon Xa606ma. Paz6eranue ranaktuk. Teopust Boibiioro
B3pbIBa. PeIMKTOBOE U3IIydeHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooerus

Habmtonenuss HeBOOPYKEHHBIM TJa30M C HCIOJB30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUHN st
oTpeieNieHus TOJ0XKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be31usi CeBEpHOTO
MOJTyIIapusi ¥ IpKUe 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro [lytu.

Pa3nen 6. O0o0marmee noBTOpeHne

Ponp ¢usuku U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJOTHUECKOHN, COIMATBHOW M ITHYECKON
chepax AESITETbHOCTH YENOBEKa, POJb U MECTO (PM3UKM U aCTPOHOMHHM B COBPEMEHHOW HaydHOUH
KapTUHE MHpa, poiib (GU3MUYECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUN O (U3MUECKON KapTUHE
MHpa, MeCTO (U3MYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAayYHBIX
MPEJICTaBICHUN O IPUPOJIE.



Peanuzanuss ~ BOCHIMTATENBbHOrO  MOTEHLMANa ypOKa IIPEIOoJIaraeT Cieayolee:

- YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOLIEHMM MEXJy YUUTEIEM U €ro Y4YEeHHUKaMH,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHUSATHIO YYallUMHUCA TPeOOBaHWMH M TMPOCHO  yduTens,
MPUBJICYEHUIO NX BHUMAHUA K 00CYK/1aeMOW Ha ypoKe HH(POPMALINH, aKTUBU3ALMH UX ITO3HABATEIBHOMN
NESITENIbHOCTH;

- OOyX/IeHHE IIKOJBHUKOB COOJIOAaTh HA ypOKe OOIICTPHHATHIE HOPMBI TIOBEICHUS, MTPaBHUIIa
oOmeHuss co crapmuMu (yYUTEIIMH) HM CBEPCTHUKAMHU (IIKOJHbHUKAMHU), TPHUHIUIBI YIeOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu;

- TNpPUBJIEYECHUE BHUMAHMSI IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YpOKax SIBJICHUH,
opraHu3anusi WX pabdOTBI C TMOJy4aeMOl Ha YpPOKE COIMAIbHO 3HAYNMON uWH(pOpManmen —
MHUIIMHPOBAHUE €€ 0OCYKICHHS, BEICKa3bIBAHUS YUAIIMMHCS CBOETO MHEHUS 110 €€ IMOBOJIY, BHIPAOOTKH
CBOET0 K HEHl OTHOIIICHUS;

- HCIIOJIb30BAHHUE BOCIMTATENBbHBIX BO3MOXKHOCTEHW COJIEp)KaHHs Y4eOHOTro MHpeaMeTa depes
JNEMOHCTpAIMI0  JETSIM TMPUMEPOB  OTBETCTBEHHOIO, TIPakKJaHCKOTO IOBEJCHMS, MPOSBICHUS
YEJIOBEKOIIOOHST M TOOPOCEPICYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB JUISl UTEHUs, 3a7ad
JUIS pellieHus], IPOOJIEMHBIX CUTYallMi JUIsl 0OCYKAE€HUS B KJIacce;

- IpUMEHEHUE Ha YpPOKE MHTEPAKTUBHBIX (opM pabOThl yyaluxcs:

- MHTEJUIEKTYaJIbHbIX WIp, CTUMYJIUPYIOUIUMX [IO3HABATEIbHYI0 MOTHUBALIMIO IIKOJIBHUKOB;
TUIAKTUYECKOTO TeaTpa, TIJie IMOJydeHHble Ha YpOKE 3HAaHUSA OOBITPHIBAIOTCS B TeaTpalbHbIX
MMOCTAaHOBKAX; AMCKYCCUH, KOTOpbIE Ial0T YdalllUMCS BO3MOXKHOCTb HPHOOPECTH OMBIT BeIEHUS
KOHCTPYKTHUBHOTO JIMajIora; rpyninoBoi

- pabotel wuaM paboThl B TMapax, KOTOpbIe Yyd4aT IIKOJbHUKOB KOMaHJIHOW pabore U
B3aUMO/ICHCTBUIO C IPYTUMHU JI€THMU;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MO KaTh MOTUBALUIO ATl K
MOJIYYEHUIO 3HAHWUN, HATa)KUBAHUIO MO3UTUBHBIX MEXKIWYHOCTHBIX OTHOLIEHUH B Kjacce, MOMOraroT
YCTaHOBJICHUIO TOOpO’KeIaTeaIpHO aTMOC(ephl BO BpeMs ypoKa;

- opraHuzauus IedcTBa MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX yJalIUXcs HaA UX
HEYCIEBAIOIIMMU  OJHOKJIACCHUKAaMH, JAlollero  I[IKOJIbHUKAM  COLMAJbHO 3HAYUMBIH  OMBIT
COTPYIHHYECTBA U B3aMMHOIN TTOMOIIIN;

- WHUIMHUPOBAHME W TOJJCPXKKAa HCCIENOBATENLCKON JAEATEIbHOCTH IIKOJBHUKOB B pPaMKax
peaiu3allii UMH UHAUBUAYAJIbHBIX M TPYINOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbBHUKAM BO3MOXKHOCTh IMPUOOPECTH HABBIK CAaMOCTOSITEIBHOTO PELICHUS TEOPETHYECKOM
npoOieMbl, HaBBIK T'€HEPUPOBaHUS W OGOPMIICHHUS COOCTBEHHBIX HJEH, HAaBBIK YBaXKUTEIHLHOTO
OTHOIICHUS K YY)KUM HjesIM, 0OPMIICHHBIM B paboTax OPyrux uccieqoBaTesieill, HaBbIK MyOIHMYHOTO
BBICTYIUICHHUS TI€pe]l ayIuTOpreH, apryMEHTUPOBAaHUS U OTCTAaUBAHUS CBOCH TOUKU 3PEHUSI.



TEMATHUYECKOE INIAHUPOBAHUE, B TOM UHUCJIE C YYETOM PABOYEM

OTBOJUMBIX HA OCBOEHUE KAXKJION TEMbI

INPOI'PAMMBI BOCIIUTAHUSA, C YKASAHUEM KOJIMYECTBA YACOB,

Ne KoaudecTBo
Tema ypoka
n/n 4acoB
Paznen 1. DuekTpoanHaMuka
Tema 1.1. Macnummnoe none. Inexkmpomacnumnan unoykuus (11 uacoe)

1 [TocTostHHBIE MarHUTHI U UX B3auMoJelcTBUE. MaruutHoe nojue. Bekrop 1
MarHUTHON MHAYKUUH. JIMHUYM MarHUTHOM UHIYKIIUH

5 MaruuTtHoe noJje npoBogHuKa ¢ TokoM. OnbIT Opcrena. Baumoeiicteue 1
MIPOBOTHUKOB C TOKOM

3 JlabopaTtopHast pabota «3y4eHrne MarHuTHOTO TOJISt KATYIIKKA C TOKOMY 1
JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM. Cuita Amriepa.

4 JlabGopaTtopHnast padota «lccnenoBanue AeMCTBUS TOCTOSIHHOTO MarHuTa Ha 1
pPaMKy ¢ TOKOM»

5 JleiicTBHEe MarHUTHOTO TOJISL HA IBMIKYIIYIOCS 3apsbKeHHY0 yactuny. Cuna 1
Jlopenna. Pabora cuisl Jlopenua

5 OnexTpoMarHuTHast UHAYKIUA. [ToTok BekTOopa MarHuTHOM MHAYKIuU. 3J1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM UHAYKIMU Dapanes

7 JlaGopaTtopHnast pabota «lccnenoBanue sIBICHUS AIEKTPOMArHUTHOMN 1
VHJTYKLAW»

3 NuayktuBHOCTH. fABnenue camonHaykiuu. IC caMoMHAyKIIMUA. DHEpPrus 1
MAarHUTHOTO TOJISI KATyIIKHA C TOKOM. DJIEKTPOMarHuTHOE MOJe
TexHnueckne ycTpoicTBa U UX NPUMEHEHHUE: IOCTOSIHHBIE MAarHUTBHI,

9 3IEKTPOMArHUThI, JIEKTPOABUraTENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHII, 1
WHJYKIMOHHAs [1e4Yb

10 O6o06matomuii ypok «MarauTHoOE 1moJjie. DIeKTPOMarHuTHAsT WHTyKITUS 1

1 KounTtponbHas pabora no teme «MaruutHoe mnose. DJIeKTpOMarHUTHAS 1
WHTYKLUS»

Pasznen 2. Kosie6anusi u BoJiHbI (24 yaca)
Tema 2.1. Mexanuueckue u 3nekmpomazHumHole Koaevanus (9 uacoes)

12 CBoOo1HBIE MeXaHUYeCKuE KosieOanus. ['apMoHndeckue KoaebaHusl. 1
YpaBHeHHe rapMoOHHUUecKUX Kosiebanuii. [IpeBpaiieHue sHepruu

13 JIaboparopHas paboTa «lccnenoBanue 3aBUCHMOCTH MEPUO/Ia MAJIbIX 1
KoJebaHuil Tpy3a Ha HUTHU OT JAJTUHBI HUTH U MACChI TPy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs B

14 UJeanbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXTy MEXaHUUYECKUMHU U 1
ANEKTPOMArHUTHBIMH KOJIEOAHUSAMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UACATIBHOM 1
KoJiebaTeTbHOM KOHTYpE

16 [IpencraBnenue o 3aTyxaromux KoueOaHUIX. BEIHY ) I€HHbIE MEXaHUYECKHE 1

koJyieOanus. Pe3onaHc. BLIHy)KI[CHHBIC SJICKTPOMArHUTHBIC KoJIeOaHHS




[lepemennbin Tok. CHHYCOUJAIbHBIW IEPEMEHHBIM TOK. MOITHOCTH

17 [IEPEMEHHOT0 TOKAa. AMIUIMTYIHOE U JIEUCTBYIOILIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u MoTpedIeHUE FIMEKTPHUECKOM
SHEPTUU

19 YCTpoUCTBO M IPAKTHYECKOE MPUMEHEHUE AJIEKTPHUYECKOTO 3BOHKA,
reHepaTopa NePEMEHHOr0 TOKa, JIMHUHI 3JIeKTpoIiepeiad

20 DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE 3JIeKTpo3Heprun. Kynbrypa
WCIIOJIb30BAHUSI DJIEKTPOIHEPTUHN B TTIOBCETHEBHOU KU3HHU

Tema 2.2. Mexanuueckue u 31eKmpoMazHuUmMHble 80JIHbL (5 uacoes)

21 Mexanuveckue BOJHBI, yCIIOBHs pactipocTpanenus. [lepuoa. CkopocTtsb
pacrpocTpaHeHUsI U JITHHA BOJIHEI. [lomepeyunblie v Mpo10IbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota Tona. TemOp 3Byka

23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOWCTBA U CKOpOoCTh. [1Ikana
ANIEKTPOMArHUTHBIX BOJIH

24 [TpuHIUIIBI paANOCBA3U U TeNEBUACHUA. Pa3BuTHE CPeACTB CBA3H.
Pagnomnoxamus

25 KonTtponsnas padota «Konebanus u BOTHBD

Tema 2.3. Onmuxa (10 uacos)

26 [IpsimonuHeNHOE pacpoCTpaHEHHUE CBETA B OJTHOPOIHOM cpene. Toueunbiin
HUCTOYHHMK cBeTa. JIyd cBeTa

97 OTtpakeHue cBeTa. 3aKoHbBI OTpakeHus cBeta. [locTpoenne n3o0paxeHUH B
IJIOCKOM 3€pKajie

28 [Ipenomnenue ceera. [lonHoe BHyTpeHHee oTpaxenue. IIpenensHbIn yron
MTOJIHOTO BHYTPEHHETO OTPaXKEHUS

29 JlaGopaTopHas pabota «3mMepeHne moka3aress IpeIOMIICHHUS CTEKIIa

30 JIunzsl. [locTpoenune nzoopakenuii B uH3e. Dopmysia TOHKOM JIMH3BI.
YBenuueHue JTUMH3bI

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB N300paKCHUI B JIMH3AaX)

32 Hucnepcus cera. CroxxHbIN cocTaB O6emoro ceta. LBet. JlaGoparopras
pabora «Habnroienue aucrepcuu CBeTay»

33 Hutepdepennus ceeta. udpakuus ceera. JludpakimonHas pemérka

34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cera

35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCTIOBUS MX 0€30MaCHOTO
MIPUMEHEHHS

Pa3nes 3. OcHOBBI CIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH (4 Yaca)

36 ['panu1Ibl MPUMEHMMOCTH KJIaCCUYECKOW MexaHUKHU. [locTynaTel
CHEeLUaJIbHOU TEOPUU OTHOCUTEIILHOCTH

37 OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIECHUE BPEMEHHU M COKPAILEHUE
JUTAHBI

38 DHeprusi U UMIYJbC PEISITUBUCTCKON YacTUllbl. CBSI3b MacChl C JHEPTUEU U
HUMITYJIbCOM. DHEPTHUsl MOKOs

39 KonTtponsHas padora «Ontuka. OCHOBBI CHIEIHATLHON TEOPUN




OTHOCHUTCIIBHOCTH»

Pa3nen 4. KBanToBas ¢pusuxa (15 yacon)
Tema 4.1. Inemenmuot keanmogoii onmuxu (6 uacos)

40 ®otonbl. opmyna [Inanka. DHeprus u uMmnynbe GoToHA

41 OtkpeiTre u uccnenosanue Gorordpdexra. Onbitel A. I'. Ctoneroa

4 3akonb! hoTodddekra. YpaBHeHne DuHmTerHa s GoTodrddekra.
«Kpacnas rpanuna» poroaddexra

43 Hasnenune ceeta. Onbitel [1. H. JIebenepa. Xumudeckoe IeHCTBHE CBETa

44 TexHuueckre yCcTpoicTBa M MPaKTHYECKOE PUMEHEHHE: (POTOAIEMEHT,
¢doTomaTunK, coaHeyHas 0aTapesi, CBETOIHO

45 Pemrenue 3agau mo teme «JI€MEHTHI KBAHTOBOM OMTHUKI

Tema 4.2. Cmpoenue amoma (4 uaca)

46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa 1mo paccesHUIO 0-4acTHII.
[InanerapHas Moaenp aroMa

47 [Tocrynater bopa

48 W3nyuenue u nornomienre (OTOHOB MPH MEPEXOE aToMa C OJHOTO YPOBHS
SHEPTruM Ha Ipyroil. Buasl ciekTpos

49 BonnoBsie cBorcTBa yactull. Bosnbl ne bpouia. KopnyckynsipHo-BOJITHOBOW
nyanu3M. CIIOHTaHHOE U BBIHYXJICHHOE U3Ty4eHHE

Tema 4.3. Amomnoe aopo (5 uacoe)

50 OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa mo onpeneneHuio
COCTaBa PaJIMOAKTUBHOIO U3JTy4EHUs

51 CaoucTBa anbda-, 6era-, raMmma-u3aydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE€ OPTraHU3MBbI

59 OTtkpbiTHE TPOTOHA U HEUTpoHA. M30TOMBI. Anbda-pacnaa. DIeKTPOHHBIU U
MO3UTPOHHBIM OeTa-pacnaj. ['aMMa-u3inydeHue

53 OHeprus CBA3U HYKJIOHOB B sizipe. SliepHble peakuuu. SnepHbId peakTop.
[IpoGnembl, epcrneKTUBbI, SKOJIOTHUECKHUE aCIIEKTHI SIEPHOU SHEPTETUKU
DOnemeHTapHble yacTUIlbl. OTKpPBITHE MO3UTPOHA. MeTO 1l HAOMIOACHUS U

54 PErucTpalyu 3JIeMeHTapHbIX yacTul. Kpyrisiii cron «@yH1aMeHTalIbHbIE
B3aUMOJICUCTBUS. EMUHCTBO (pusmueckor KapTHHBI MUPa»

Pa3nen S. DiieMeHTHI aCTPOHOMUM U acTpodu3uku (7 4acoB)

55 Bun 3B€3anoro ne6a. Cospe3ausi, apKue 3BE3/bl, INIAHEThI, UX BUTUMOE
nBukeHue. CojiHeyHasi cucteMa

56 Connue. Conneunast akTuBHOCTh. McTounuk sHepruu ComHIa v 3BE€3]1
3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITTaBHOW

57 IIOCJIEN0BATENbHOCTH. BHyTpeHHee cTpoeHue 38€31. CoBpeMEHHbIE
IIPEICTABJICHMSI O IPOUCXO0KIEHUU U 3BotonK CoJHIA U 3BE3]

58 Mnineunsid [Iyre — Hama ["anaktuka. [lonoxenue u npmxenue CoJiHia B
lNanaktuke. 'anaktuky. YepHbIE ABIPBI B sApax ralaKTUK

59 Bcenennas. Pa3zoeranue ranaktuk. Teopus bonbiioro B3peiBa. PenmukroBoe
u3inydeHue. MeraranakTuka

60 Heperennsie mpo6aemMbl acTpOHOMUU

61 KonTtponpHas paboTa «1eMEeHThl aCTPOHOMHHU U aCTPO(DUZUKI»




Paznen 6. O6o6maromee nosropenne (7)

O6o06marmuii ypok. Ponb ¢Gu3nku u acTpOHOMUU B IKOHOMUYECKOM,

62 TEXHOJIOTUYECKOH, COMAIIbHOM U 3THYECKOH chepax AeaTebHOCTH 1
4yeJI0BeKa

63 O6o6maromuit ypok. Ponbs 1 MecTo pU3MKHM U aCTPOHOMHUHU B COBPEMEHHON 1
HAy4YHOU KapTHHE MUpa

64 Ob6o06maromuii ypok. Ponb ¢usnueckoii Teopun B pOpMHUPOBAHUT 1
MpeCTaBICHUN O (PU3NIECKON KapTHHE MUpa

65 O6o06maromuii ypok. Mecto (pu3ndeckoil KapTHHBI MUpa B 00IIEM psity 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJCTABICHHUH O MIPUPOJIE

66 PesepBHBIi ypok. MarautHoO€ 1oJ1e. DIEKTPOMAarHUTHAS HHTYKITHS

67 PesepBubiit ypok. Ontuka. OCHOBBI CHIEIIUATBHOM TEOPUU OTHOCUTEITHFHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usnka. D1eMeHThl aCTPOHOMMH U 1
acTpo(u3UKI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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