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Pabouas mporpamma aist 11 kimacca ocHOBBIBaeTcs Ha (pefiepalibHOM TOCYJapCTBEHHOM CTaHAapTe
no ¢usuke st 6azoBoro yposus, OOII COO MOY COLI c. BaguHCck U aBTOPCKON MPOTpaMMBI
I'.41. MsxkumieBa Juist 001eo0pa3oBaTeNbHBIX yapexkaeHuid. Pabodasi mporpamMmma opueHTHPOBaHA HA
ucnosib3oBanue yueOHuka I'.5l. Msaxuwmes, b.b. Byxosues, B.M. Yapyrun «®usuka 11 xnacc.
Knaccudaecknii xypce. ba3oBblii ypoBeHB» YUeOHUK /il 00IIE0Opa30BaTEIBHBIX OpraHU3alui C
MPUJIOKEHUEM Ha 3JEKTPOHHOM Hocutene, Mockga, «IIpocBemenue», 2019, 2020. IIporpamma
paccunTaHa Ha 2 yaca B HeZIel0; 68 4acoB B roj.

1 IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yweOHOTOo mnpeamera «®DuU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus (0a30BbI ypOBEHB) MOJDKHO OOECIEUUTh JOCTH)KCHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS yueOHOro mpeamera «Dusuka» TOJDKHBI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYalOUIUXCA  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMH,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUW,  COOTBETCTBYIOIIHMX
TPAAUITMOHHBIM IICHHOCTSIM POCCHIMCKOT0 OOIIEeCcTBa, pacHIupeHue >KHU3HEHHOTO
ONbITA W ONbITA JACSATEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaIlpaBICHUI
BOCIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xI1aHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh T'PAKJTAHCKON MO3UIIMU OOYYArOIIErocss KaKk aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCUHMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKHMX  T'yMAaHUCTHUECKUX |
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€SITEILHOCTh B HHTEpPECaX TPakIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTeIIbHON OpraHu3aIum;

YMEHHE B3aMMOJECHCTBOBATH C COLMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) MATPHOTHYECKOI0 BOCTIHTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MICHTUIHOCTH, MATPHOTHU3MA;

[ICHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICGHMBATh CHUTYyallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM 4YHCJIE B
NESTENbHOCTH YYEHOTO;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHWE K MUPY, BKJIIOUYasl 3CTETUKY HAyYHOTO TBOPYECTBA,
npUCyLIEero (pU3nYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

HMHTEpEC K pa3nudyHbIM chepam mpodeccuoHaabHON AeITeIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3MKOM M TEXHHUKOW, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh JIKOJOTUYECKOW KYJIBTYpPhl, OCO3HAHHE TIJ00aTBLHOTO
XapakTepa AKOJOTUUECKUX MPoOeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOIIEH CpPElle HA OCHOBE
3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIpeHue omnbITa JASATEIbHOCTH KOJIOTHYECKOW HAMPABICHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUH TI0 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOW [eATEeIbHOCTH, TOTOBHOCTH B TPOIECCE
U3y4eHHs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIIEOBATENbCKYIO JI€ATENbHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO bopMyIHpOBATH u AKTyaJIu3upOBaTh pobieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENIATh eI JCSITEIbHOCTH, 3aJ1aBaTh NapaMeTpbl W KPUTEPUU UX
JIOCTHKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBbIX (DU3UUECKUX
SIBIICHUSIX;
pa3pabaTpiBaTh IUTAH PEIICHHUS MPOOJIEMBbI ¢ Y4ETOM aHaln3a WMEIONTUXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JI€SATECIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
[IEeJISIM, OLIEHUBATh PUCKH MOCJEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATH M BHITIOJHITH padOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBUSI;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.



ba3oBble uccienoBaTe/IbCKUe 1eMCTBHUA:

BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOYECBHIMUA TOHATHSIMH W METOJaMU
(u3nUecKOl HayKu;

BJIAJICTh HAaBBIKAMH YUEOHO-HUCCIEAOBATEIIBCKOM M TTPOCKTHOW NESITEILHOCTH B
0o0nacT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOHUCKY
METOJIOB pEIICHHS 3a7ad (PU3NYECKOTO COACPKAHWSA, NPUMEHCHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,

BIAJCTh BUIAMU JEATCILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMS, €T0
UHTEPIIPETAIlMK, MPeoOpa30BaHUI0 W TMPUMCHCHHIO B PAa3IMYHBIX  y4eOHBIX
CUTYallUsX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX TPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJISATh TMPUYMHHO-CIICJACTBEHHBIC CBS3W M aKTyaJM3MpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ PelICHUs, HAaXOUTh apTyMEHTHI IS I0Ka3aTelIbCTBa CBOMX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B X0JI¢ PEIICHUS 3a7a9d PE3yJIbTaThl, KpUTHUICCKU
OIICHMBATh X JJOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh H (OPMYJIMpPOBAaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JCSATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUS 1O (U3NKE B TMPAKTUYECKyH 00JacTh
KU3ZHEICATEITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WU, TIpEJIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIAJ€Th HABBIKAMHU TIOJIYYeHUS HH(POpMaIuyu (U3UIECKOTO COJSpKaHUS W3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBJISATh IIOWCK, aHAaJuU3,
CHUCTEMATH3allUI0 W MHTEPHpETAIuio WHOOPMAMK PA3IUYHBIX BHAOB U (GopM
MPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpPMAITUH;

HCIIOJIb30BaTh CpPeICcTBa MHPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUN
B pEIICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHUN HDPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeXeHrs, TPABOBBIX W OTHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e301acHOCTH;

cO37aBaTh TEKCTHI (PU3MIECKOTO COMEPKAHUS B PA3IMUHBIX (opMaTax ¢ yu€Tom
Ha3HaueHUs WHPOPMAIMK U IEJIEBON ayAUTOPUH, BBHIOWpAs ONTHUMAIBHYIO (HOpMY
MIPEICTABIICHUS U BU3YyalIU3aIlHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX PU3NKU U BO BHE-YPOUHOU JI€SITEIIbHOCTH;
pacrio3HaBaTh NPEANOCHUIKM KOHPIUKTHBIX CUTYaIlUi U CMSIT4aTh KOHQIUKTHL;



Pa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUsS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTbh M MCIIOJIB30BaTh IPEUMYLIECTBA KOMAHIHOW WM WUHIAUBUAYAJIBHOU
paboThI;

BbIOMpAaTh TEMaTUKy M METOAbl COBMECTHBIX JEWUCTBHM € Y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPpUHUMATh  LEJIA  COBMECTHOW  JEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJVUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIISITh IUIAH JIEMCTBUM,
pacnpenensiTh pojid C YYETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KaXKJOr0 YYaCTHMKA KOMaH/bl B OOLIUI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLEHHMBATh HJIEU C IIO3ULUMU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh  IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3JIMYHbBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh TMO3HABATEIbHYIO E€ATEILHOCTh B 00JACTH
GU3MKH ¥ aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh H  (OpMyIHpOBaTh
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PELIECHUS pACUETHBIX M KAUECTBEHHBIX 33124,
IUTAH BBIMOJHEHUSI TMPAKTHUYECKOW paldoThl ¢ Y4YETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEIOUYTECHUN;

JienaTh OCO3HAaHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO IPYIAULIUUA B 001acTH (HU3HKH,
MTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHTb KOPPEKTUBBI B JAEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIAJICTh HaBBIKAMU MO3HABATEIHLHON peIEKCHH KaK OCO3HAHMS COBEPIIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOIb30BaTh NPUEMBI pedieKCUM MJi1 OLUEHKU CUTyalldd, BBIOOpa BEPHOTO
peLICHUS;

YMETh OIIEHUBAaTh PHUCKH M CBOECBPEMEHHO NPUHHAMATh PELICHUS M0 HUX
CHIDKECHUIO;



MpPUHUMATh MOTHUBBI M apTyMEHTHl JPYTrUX TMIPU aHAIU3€ pPe3yJbTaTOB
TeSTEHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MpPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TIPU aHAJU3€ pPe3yJbTaTOB
TESATEITBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mportecce MOCTHXEHHS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI TI0
buzuke s ypOBHS  cpelHero olmiero o0pa3oBaHuUs Yy  OOy4Yaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afOII A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BUJCTHh HAIPaBJICHHUS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHOU cephl,
OBITH YBEPCHHBIM B ce0e;

CaMOpETyJUPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMCHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh  aJalTHPOBATHCS K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY:;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO ICIH H
yCIieXy, OINTHMH3M, WHHUIIMATUBHOCTb, YMEHHE JICHCTBOBAaTh MCXOJSl M3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOILMOHAIBLHOE COCTOSHUE
IPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUU OOIIEHHUSI, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o6yuenus B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPHUMEpPax poib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAYyYHOW KApTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKON MAECATEIBHOCTU JIOJEH, LEJIOCTHOCTh W E€IUHCTBO
buznuecKoi KapTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYCHHBIX (U3HYECKUX MOJICIICH:
TOYEYHBIN SJEKTPUUYECKUN 3aps], JIyd CBETa, TOUYCUYHBIM MCTOYHUK CBETA, sAlEpHAs
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SiApa MPH pelieHnr (U3NIEeCKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHUE SBICHUSA (MPOIECCH) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAaHTOBOM (DU3UKH: BJIEKTpUUYECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JACHUCTBUSA TOKA, B3aMMOACHCTBUE
MAarHuTOB, PJIEKTPOMArHUTHAsI UHIYKLHUS, AEHCTBUE MArHUTHOTO TOJISI HA MPOBOJAHUK
C TOKOM M JABWXKYIIMICS 3apsij, OJJIEKTPOMAarHUTHbIE KOJ€OaHUS U BOJHBI,



MpSIMOJIMHENHOE pacrpocTpaHeHue CBeTa, OTpakKeHue, MpEJIOMIICHHE,
untepdepennus, audpakuus W OOJsApU3alUs  CBETa, JUCIEpPCUsl  CBETA,
dotoanektpuueckuii 3Pdext (hoTodddhexT), cBEeTOBOE NaBlIEHUE, BOZHHUKHOBEHUE
JUHEWYATOro CIHEKTpa aTroMa BOAOPOJA, €CTECTBEHHAas M  HUCKYCCTBEHHas
PaMOaKTUBHOCTD;

OMHUCHIBATh H3YUYCHHBIC CBOMCTBAa BelIECTBA (AJIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKUE, TEKTPUUECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEM) U IJIEKTPOMATHUTHBIC
SBJICHUS (TPOIECChl), MCTOJb3ys (U3UYECKHE BEJIMYMUHBI: AJICKTPUUYSCKUN 3apsi,
cuja TOKa, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOE COMPOTHUBIIEHUE, PAa3HOCTh
MOTEHITMATIOB, JIEKTPOJABUKYIIAs CUja, paboTa TOKA, MHIAYKIMS MarHUTHOTO TOJIS,
cuna Ammnepa, cuna JlopeHia, THAYKTUBHOCTh KaTYIIKH, SHEPTHUs JIEKTPUIECKOTO U
MAarHuTHOTO TIOJICH, IEPUOJI U YacToTa KojebaHuil B Kojie0aTeIbHOM KOHTYPE, 3apsil
U CWJIa TOKa B MPOIECCE FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHui, (OKyCHOE
pacCTOSIHUE W ONTHYECKas CWJia JIMH3BI, MPU OIMKUCAHWHM TPABUILHO TPAKTOBATH
(GU3UYECKU CMBICT HCIHOJIB3YEMBIX BEJIMYMH, HUX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh (HOPMYJIbI, CBSA3BIBAIOIINE JaHHYI (U3UYECKYIO BEIUYHHY C JIPYTUMH
BEJTMYMHAMH;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOILIECCHI, HCIOIB3YS
(du3nUecKre BEIIMUYMHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCcTOTa
CBETa, PHEPTUs U UMIYJbC (OTOHA, MEPUOJ MOTypacnaaa, SHEPrusi CBA3U aTOMHBIX
a5ep, IpU OMUCAHWUU TPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, X 0003HAYEHUS U €TUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(Gu3MUECKYI0 BEJIMYMHY C IPYTMMU BETMYMHAMU, BBIUHUCISATH 3HAUCHHE (PU3NYECKON
BEJIMYUHBI;

aHANMM3UPOBATHh (PU3MUYECKUE TPOLIECCHl U SBJICHUS, HCHONB3Yys (HU3UUYECKUE
3aKOHBl M TPHUHIMMBL: 3aKOH OMa, 3aKOHBI IMOCJIEIOBATEIHLHOTO U TMapalIebHOTO
COCIMHEHUSI TIPOBOJHUKOB, 3aKOoH JDkoynmsa—JIeHna, 3aKOH AIEKTPOMAarHUTHOM
WHIYKIHUH, 3aKOH MPSMOJUHEWHOrO0 PACHpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHEe OWHIITEeWHa 17 ¢doTodrddexra,
3aKOH COXPAHEHMsSI JHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUSl MacCOBOTO uHWcla, MOCTyiaTel bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, MpU STOM Pa3InyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BbIpaXEHHE U YCJIOBUS (TpaHMIbl, OOJIACTH)
MIPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI MIPOBOJIHUKA C
TOKOM, cUJibl Amriepa u cuiibl JlopeHua;

CTPOUTH U OMUCHIBATh N300paKEHUE, CO3JaBAEMOE MJIOCKUM 3€pKajIoM, TOHKOU
JIMH30M;

BBITIOJIHATh JKCIEPUMEHThl MO HCCIENOBAaHUID (PU3UYECKUX SIBICHUUA U
MIPOLIECCOB C HCIIOJB30BAHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHH: MpU ITOM
dbopmynupoBaTh npodJieMy/3aady W THUIIOTE3y y4eOHOro AKCIepHMMEHTa, cOOHUpaTh



YCTAHOBKY U3 MPEJIOAKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIC U3MEPEHUS (PU3MYECKUX BEJIMYMH, MPU
TOM BBIOMpPATh ONTUMAJIBHBIM CIOCOO WM3MEPEHUsS] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIOJIh30BAHUEM MPSMbBIX
W3MEpPEHUN: TpPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJTy4YE€HHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJIe TaOIUIl U TpaUKOB, eaTh
BBIBO/IBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS,

coOmoaTh MpaBuiia 0E30MacHOro TpyAa NpH NPOBEJECHUU HCCIEAOBAHUM B
paMkKax y4eOHOro »SKCIEpPUMEHTa, Yy4eOHO-HCCIENOBATEIbCKOM U  MPOEKTHOMU
NEATeIbHOCTH C HCMOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPONUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemaTh pacu€THbIE 3a7a4M C SIBHO 3aJaHHON (PU3MUECKON MOIEbI0, UCTIONIB3YS
¢dbu3uYecKkue 3aKOHBI W MPUHIIUAIBI, HA OCHOBE aHaliu3a yCJIOBHS 3aJlaud BBIOUPATH
(bU3UYECKYI0 MOJIEb, BELICISITh (PU3UYECKHUE BEIMYUHBI U (DOPMYIIBI, HEOOXOAUMBIC
IUIsi €€ pelIeHUs, MPOBOJUTH Pacu€Thl W OIEHUBATh PEAJBLHOCTH MOJYUYEHHOTO
3Ha4YCHUS (PU3NYECKON BEITMYHMHBI,

pemaTh KauyeCTBEHHbIE 3aJayd: BBICTPAUBATH JIOTMUECKU HENMPOTHBOPEUHUBYIO
LEMOYKY PACCYKIECHHI C ONOpOM Ha H3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIe MH(GOPMAIIMOHHbIE
TEXHOJIOTUU [JIsl TOMCKA, CTPYKTYPUPOBAHUS, WHTEPHPETALNU U MPEACTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSIpHOW WHQOpMAMK, TOJYYCHHOH W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMy0 HHGOPMAIIHIO;

OOBSCHATH MPUHIIUIBI IEUCTBUS MAIIWH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nuvaTh yCIOBHS MX 0€30MacCHOTO UCTIOJIb30BAHUS B TOBCEHEBHOM JKU3HMU;

MPUBOJIUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIEr0O MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHON XKU3HU IS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpalleHUU C MpUOOpaMU M TEXHHUYECKUMU
YCTpPOMCTBAMH, I COXPAHEHUS 30POBbSI M COOJIOJIEHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYINE C BBIIIOJIHCHHEM Pa3UYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYyNIbl, PAUOHAIBHO pacCOpenesarTh OOS3aHHOCTU W
IJIAHUPOBATh JIESITEILHOCTh B HECTAHJAPTHBIX CUTyallUAX, a/ICKBATHO OLIEHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIbI B PEIICHHE pacCMaTPUBAEMON MPOOJIEMBI.

2.COAEP KXAHUE IMPOI'PAMMBI YUYEBHOI'O KYPCA 11 KJIACCA



11 KVIACC

Paznea 4. JaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMOAEWCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
none. Bekrop MarHUTHOM MHAYKUUU. [IpUHIUIT Cyleprio3uIMU MarHUTHBIX IOJIEH.
JIunum wmarHuTHOM WHAyKuMW. KapTuHa JHMHMI MAarHUTHOW MHAYKUUHA TOJIA
MMOCTOSIHHBIX MarHUTOB.

MarautHoe T1OJIE TPOBOJHMKA ¢ TOKoM. KaprthuHa JHMHUN WHIYKIUU
MarHUTHOTO TMOJs [JIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
NPOBOJHMKA, KaTylIKd ¢ TOKOM. OnbIT Dpcrena. B3aumoeiicterue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOyJib U HampaBjeHUE. J[BUkKEHHE 3apsSXKEHHON YacTHUIBI B
OJIHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

SlBneHne  3NEKTPOMArHUTHOM WHAYKIMU. [loTOK BEekTOpa  MarHUTHOM
WHJYKIUU. OJEKTPOABMKYIAs CUJIa HWHIAYKIUMUA. 3aKOH DJIEKTPOMArHUTHOMN
unayknuu dapanes.

BuxpeBoe »anekTpuyeckoe moJie. IJIEKTPOABMKYIIAS CHJIA UWHAYKIUHA B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHOyKTUBHOCTE.  SIBIEHHME  CAMOMHAYKUMU.  OJNEKTPOABUXKYIIAsS  CUJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IIOCTOSHHBIE
MAarHMThl, JIEKTPOMATHUTBI, 3JIEKTPOIBUTATEIb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTULL,
WHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHAM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIIa Ha KOHBI AJIEKTPOJINTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILIEH CUJIbI MHAYKIMU OT CKOPOCTH H3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBiIeHNE CaMOUHIYKIIVH.



Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanne 1eicTBUS MOCTOSHHOIO MarHUuTa Ha PaMKy ¢ TOKOM.
NccnenoBanue sBIEHUA 2JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1EOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
'apmonnyeckue konebanusi. Ilepumoxa, dacrota, amrmMTyna U ¢asza KoseOaHUI.
IIpyxvHHBIM MaATHUK. MaremMaTUyecKUi MasTHUK. YPaBHEHUE TapMOHUYECKUX
koseOanuii. [IpeBpalenrie sHeprun nNpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBbIE KOJEOaHHUS B
UJCIbHOM KO0JIeOaTeIbHOM KOHTYpe. AHAIOrusi MEeXAYy MEXaHUYECKUMU U
ANIEKTPOMAarHUTHeIMU ~ KoniebanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXawIMUX KojieOaHUsAX. BBIHYXIIEHHbIE MeXaHUYEeCKHE
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennbiii  Tok. CHHyCOMJAnNbHBIA  NEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYJHOE U JEWCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIPSKEHUS.

Tpancdopmatop. I[Ipou3BoacTBO, Tepenada U MOTPEOJICHHE DIIEKTPUUYECKOMN
SHEPIUM. JKOJOTHMYECKHME PHUCKU NPH MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4yeckne yCTpPOMCTBA W IIPAKTUYECKOE MPUMEHEHHE: BICKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOATEIBbHON CHCTEMBbI (TIPYKUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

HaGmroneHne 3aTyxaronmx KoineoaHui.

HccnenoBanne CBOWCTB BHIHYXICHHBIX KOJIEOAHUIA.

Ha6monenue pe3onanca.

CB0OOHBIE AJIEKTPOMATHUTHBIE KOJIEOaAHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSHKEHUS OT BPEMEHM) MJIA
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pesonanc mnpu 1mOCIEAOBATEIBHOM  COCIMHEHUM  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

HccnenoBanue 3aBUCUMOCTH IEpUOJA MaJIbIX KOJI€OaHWW Tpy3a Ha HUTH OT
JUIMHBI HUTH U MacChl Ipy3a.



HccnenoBanne nepeMEeHHOr0 TOKa B LMW U3 MOCIEA0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbIE 6OIHbL

MexaHnnyeckue BOJIHBI, YclOBUsL pacnpoctpaHenus. Ilepumon. CxopocTh
pacnpoCcTpaHeHus W JJuHa BOdHBL. [lomepedHble W MPOJOJBHBIE  BOJIHBI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJOBUS M3JIYYEHUS] DJICKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarnutHoit BoiHe. CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MpeTOMIICHUE, TOoJisipu3anus, IuQpaxius,
untepdepernus. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >37IEKTPOMarHUTHHIX BOJH. lIprMeHeHHe SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeJEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue YCTpPOWCTBA M MNPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JHWAarHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKU X BOJIH.

Ha6monenne untepdepeniinu u Auppakiinu MeXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmionenne cBsi3u TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMUTYAOW U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHUE,
noJsispu3anus, nudpakxius, uaTepPepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHeiHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpakeHre cBeTa. 3aKOHBI oTpakeHHs cBera. [locTpoeHue M300pakeHHd B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MpPEJIOMIICHUS] cBeTa. AOCOIIOTHBIN TMOKa3aTelb
npenomiuenus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa mOIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust cBeta. CloxHBIN cocTaB Oemoro cBera. L[Ber.

Coluparoire u paccenBaromine JuH3bl. ToHkas nuH3a. DOKyCcHOE pacCTOSHHE
U OINTHUYecKas cuiia TOHKOM nuH3bl. [locTpoeHue nzoOpaxkeHuil B cOOMpAIOIINX U
paccenBaromuX JuH3ax. PopMyra TOHKOU JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOUYHUKU. Y CIIOBHS
HaOJII0/ICHUS] MAKCUMYMOB U MHUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHHE OT JABYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakunonHas pemérka. Y caoBue HaOMIOIEHUS TIaBHBIX
MaKCMUMyMOB TpH TNaJE€HUM MOHOXPOMATHYECKOr0 CBeTa Ha JIU(PPAKIHUOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHudeckue yCcTpoWCTBA U TNPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmnapat, MPOCKIIMOHHBIN arapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHASI ONTHKA,
nudpakImoHHas peneTka, moaspouI.

Jlemoncmpayuu

[IpssMonuHeliHOE pacnpocTpaHEHUE, OTpPaXE€HHWe | TPEJIOMJICHHE CBeTa.
Onrtruueckue npudopsI.

[lonHOe BHYTpeHHEE OTpakeHne. Moienb CBeTOBOA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpOCKOTa, TeJIECKOIIa.

HaGmonenune naTepdepeHium crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokazaress NpeJoMICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJILHON TEOPUH OTHOCUTEJIbHOCTH

['paHnLBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKHU. [locTynaTel cnenuaibHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aMEJJICHUE BPEMEHU U COKpalICHUE
JUTUHBI.

DHeprusi U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl ¢ PHEPrued U MUMIYJIbCOM PESITABUCTCKON YacCTUIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt KGAHMOBOI ONMUKU
®otonbl. ®opmyina [1nanka cBsi3u 3HEprun POTOHA C €ro YaCTOTOM. DHEPrus u
UMITYJIbC (DOTOHA.



OtkpeiTue u ucciegaopanue ¢orodpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dororpdexra. YpaBHeHue OiiHmureriHa ans Goroaddexra. «KpacHas rpanuna»
dboTorddexra.

JaBnenue ceeta. Onwitel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(peKT Ha YyCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeUIHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[Inanetapuas moxaens atoMa. [loctynarel bopa. M3nyuenue u norsioienue GoToHOB
IIpU MEPEXOJIC aTOMa C OJJHOIO YPOBHS PHEPTUM HA JApyroi. Bunbl ciekTpoB. CHekTp
YPOBHEU 3HEPTrUM aTOMA BOJOPOJA.

BonnoBbeie cBoiicTBa yactuu. Bonubl ne bpouna. KopmyckyJsipHO-BOJTHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHu4eckne ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHNE: CIEKTPAIbHbBIN aHAJIU3
(cTieKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne mMHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JI0KAa3bIBAIOIIUE CIIOKHOCTh CTpoeHusa siapa. OTKpbITHE
paanoaktuBHOCTH. OmBITEI Pesepdopaa mo omnpeneneHno coctaBa pagnoaKTHBHOTO
n3nydenus. CBolicTBa anbda-, 6eTa-, rTaMma-u3nydeHus. Bivusane paanoakTHBHOCTH
Ha YKUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWlTtpoHa. Hyknonnas monens sigpa ['eilizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sijgpa. M3otomsl.

Anbda-pacman. DIEKTPOHHBIM ©  TMO3UTPOHHBIA Oerta-pacman. [amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.

SAnepHble peakunu. JleneHue u CUHTE3 SIEP.



SAnepnsiii  peaktop. TepmosinepHbiii cunTe3. [lpoGieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SJHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTadbHble B3auMoAeicTBus. EnMHCTBO hrsnueckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M NIPAKTUYECKOE IPUMEHEHHUE: NO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuY€TuynK HOHU3UPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zznen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaJHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BEé3gHoro Heba. Co3Be3nus, sIpkue 3BE3NBI, IUJIAHETHI, MX BUIUMOE
JBH>KEHUE.

CosnHeuHasi cucTemMa.

Connue. ConHeunast akTUBHOCTb. MicTouHuk sHeprun CoJiHLA U 3BE3]. 3BE3BI,
UX OCHOBHBIE XapaKTEpPUCTUKH. JlmarpammMa «CHEKTpaJbHBIA KJIACC — CBETUMOCTHY.
3BE3MBI TJIABHOM MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBHY JIS
3BE3]l TJIABHOW TIOCIIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbIE
IOPEACTABICHUS O MPOUCXOXKACHUU W HBoitound CoJIHIIA W 3BE37. DTallbl >KU3HU
3BE3.

Muneunbiii IlyTe — Hama [amaktuka. Ilonoxxenne u aBwxkeHue ConHua B
lNamaktuke. Tunsl ranakTuk. PaguoranakTukyn v KBazapbl. YUEpHBIE ABIPHI B siapax
rajgaKTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa006ia. Pa3Oeranume ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. MeTaranaktuka.

Hepeménupie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGmronennsi HEBOOPYKEHHBIM TJIA30M C HCIIOJB30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUIN NJI1 ONpeAesIeHUs] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CeBEpHOTO MOYyIIApUS U SIPKUE 3BE3/IBI.

HaGmronenns B Teneckomn Jlynsl, mianet, Mueunoro [TyTu.

O0o0aromee MOBTOPEHUE

Ponb ¢pu3uku 1 aCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIIMATbHOMN
1 3TUYECKOM cdepax AesTeIbHOCTH YeIOBEKa, POJb U MECTO (PU3HKU U aCTPOHOMUHU
B COBPEMEHHOI Hay4HOU KapTUHE MUPa, pojb (pu3nyeckoil Teopun B HOPMUPOBAHUU



MpEACTaBICHUN O (PU3MUECKON KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MHUpa B
o01IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHa B 11 Kiacce ocymecTBiseTcs ¢
Y4ETOM COJEPIKATEIbHBIX MEKIPEIMETHBIX CBSI3€Ml € KypcaMHM MaTEMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvle nouamus, CBSI3aHHbIE C HW3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHHE, HAy4yHbIH (akT, rumoreza, (Qu3anyeckas BEJIWYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka:  pelIEeHUE CHCTEMBbl  YpPaBHEHUH, TPUTOHOMETPHYECKHE
(YHKIMU: CUHYC, KOCMHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HMX NPOECKUHWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE D3JIEMEHTAapHBIX (QYHKUUH, NpU3HAKA TOJO0OUS TPEYroJbHUKOB,
OTIpeJIeNICHHE TUIOIIAIU TIIOCKUX (puryp u oobéma ted.

buonocus: »>nexktpuyeckue SBIEHUS B JKUBOM mpupone, KosebareabHble
JIBUKEHHSI B KUBOW NPUPOJE, ONTUYECKHUE SIBJICHUSA B KUBOM MPUPOAE, NEHCTBHE
paauanyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPIBIX
TEJI, MEXaHNU3MbI 00PAa30BAHUSI KPUCTAIIINYECKON PEIETKY, CIIEKTPAJIbHBIN aHaIH3.

l'eoepagpus; MarHUTHBIE MONIOCA 3€MJIH, 3aJI€KH MAarHUTHBIX pya, GOTOChEMKA
36MHOM [TOBEPXHOCTH, IPEICKA3aHNE 36MIIETPSICEHUH.

Texunonoeua: JIMHAW  DJIEKTPONEpeNay, TIEeHeparop IEPEMEHHOrO0  TOKa,
AJIEKTPOABUTATENb, WHAYKLIMOHHAs II€4b, pajap, paiuoONpUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOCKIIMOHHBIA almapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HanmeHnoBanme
(ungposbie)
n/ pa3eyioB U TeM Bcer  Konrpoabnbsr  IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 e padoThI ue padoTsl
pecypcsl

Paznea 1. JIEKTPOJIMHAMUKA

MarsnurtHoe 1oJe. bu6mmoreka [JOK
11 ONEeKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
as MHIyKIHs ic

Hroro no paszneny 11


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

Paznen 2. KOJIEBAHUA U BOJIHbBI

Mexannueckue u
2.1 JIEKTPOMAarHUTH 9 1
ple KOJICOaHUs

Mexannueckue u

2.2 AJIEKTPOMAarHUTH 5) 1
bI€ BOJIHBI
2.3 OnTHka 10 3
Hroro no pazgeny 24

bubmuoreka [IOK
https://m.edsoo.ru/7f41c9
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c9
7c

Pasznea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJIBbHOCTH

OcHOBBI
cIenaIbHOI
3.1 4 1
TEOPUU
OTHOCHUTEIILHOCTH
Hroro mo pazgeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

OJIeMEHTHI
4.1 KBaHTOBOH 6
OITHUKHU
4.2 Crtpoenue atoma 4
4.3 ATOMHOE PO 5
Utoro no pazneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

DIIEeMEHTHI
5.1 aCTPOHOMHH U 7 1
acTpopU3NKHU
Utoro mo pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Oo6o01aromiee 4
MTOBTOPEHUE

Hroro no paszneny 4

PesepBHOE Bpems 3

bu6moteka [IOK
https://m.edsoo.ru/7f41c9
7c

bu6moreka [IOK
https://m.edsoo.ru/7f41c9
7c

bu6moreka [IOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c
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