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no npeametry «@u3nka»
(YMK I' 5. MsikuieBa)

Ilnanupyembie pe3yabTaThl 0CBOEHHS NPOrpamMMbl « DU3UKa»
(YTJIVBJIEHHBI YPOBEHD)
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro mpeamera «Dusnka» TOJDKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUN, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIECTBa,
pacHMpeHre KU3HEHHOTO OMbITa W ONBITA JEATENLHOCTH B IPOIECCE pealu3alid OCHOBHBIX
HarpaBJICHUI BOCIIUTATEIbHON AesTETbHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOr0 BOCTUTAHUSA:

e chOpMUPOBAHHOCTh TPAXKAAHCKOW TMO3MLIMM OOYyYAIOUIErocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIecTBa;

® T[PUHATUE TPAJAUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IEHHOCTEH;

® TOTOBHOCTh BECTHM COBMECTHYIO AESATEIbHOCTh B HHTEpPECAX IPaKJAaHCKOrO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPAaBJICHUU B 00pa30BaTEbHON OpraHu3alny;

® yMEHHE B3aUMOJICHCTBOBATH C COIUAIBHBIMH WHCTHTYTaMH B COOTBETCTBHUU C HUX
(GYHKIMSIMH ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K T'YMaHUTAPHON U BOJTOHTEPCKOM AEATEIbHOCTH.

NaTPHOTHYECKOT0 BOCIUTAHMS:

e chOpMUPOBAHHOCTb POCCUNCKOM Ipa’KIaHCKOM UIEHTHUYHOCTH, HAaTPUOTU3MA;

® [[CHHOCTHOE OTHOILIEHHE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHSIM POCCHICKUX
y4€HBIX B 0071acTH (DU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

e c(hopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBE/ICHNUS,

® CIOCOOHOCTh OIEHWBATh CHTYallMl0 ¥ TNPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B JEATEILHOCTH
Y4€HOI0;

® OCO3HAHWE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

3CTETHYECKOT0 BOCTIMTAHUS:

® DSCTETHUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAas SCTETUKY HAY4YHOIO TBOPYECTBA,
npucymero Gpu3nyecKoil Hayke.

TPYAOBOI0 BOCIIUTAHUS:

® HHTEpeC K pa3iuyHbIM cdepaMm npodheccuoHaIbHOM NeATeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (M3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP OymayIIei
npodeccuy U pearTn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIE MIJIaHbL;

® TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHUIO B 00IacTU (U3UKH
Ha MPOTSHKEHUU BCEU KU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJBTYphl, OCO3HAHHE TI00ATBLHOIO XapakTepa
IKOJIOTMYECKUX ITPOOIIEM;

® IJJAHUPOBAHME U OCYILECTBIICHUE AECHCTBUM B OKPYKAIOIIEH Cpejle HaA OCHOBE 3HAHUS
LeNned yCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

® pacHIMpEHUE OIbITa JCATEIPHOCTH JKOJOTHYECKOW HAIMPaBICHHOCTH Ha OCHOBE
MMEIOIN X Csl 3HAHHH 110 (PU3HKE.

HEHHOCTH HAYYHOT0 MO3HAHUA:



e CcHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIErO COBPEMEHHOMY YPOBHIO
pa3BUTUS GUZNYECKON HAYKU;

e OCO3HAHUE LIEHHOCTU HAyYHOW JAeSITeNbHOCTH, TOTOBHOCTH B MPOILIECCE H3YyYEHUs
(U3KMKH OCYIIECTBISATh MPOSKTHYIO M UCCIEAOBATEIBCKYIO JIEATEIBPHOCTh HHIUBHIYATHHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHUBEPCATbHbIE YUeOHbIE AeilicTBUS

ba3oBble Jjornyeckme AeMCTBUSA:

® CaMOCTOSTENILHO (OPMYJIMPOBATH U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBAThH €€
BCECTOPOHHE;

® OMpeNeNsTh IeNU NeITeTbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU HX JOCTHIKCHHS,

® BEBIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PUBHUYECKHX
SIBJICHHSIX;

e pa3pabaThiBaTh IUTAH pPEIICHUS TPOOJEMbl C YYETOM aHaIM3a HMMEIONIHXCS
MaTepUaTbHBIX U HEMATEPUATIBHBIX PECYPCOB;

® BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3yJILTATOB IEISIM,
OLIEHUBATh PUCKU MOCIEACTBHUI NeATEIbHOCTH;

® KOOPAWHHUPOBATH W BBINOIHATH Pa0OTy B YCIOBHSX pPEATbHOr0, BUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICH CTBUS

® DPa3BUBATh KPEATUBHOE MBILIUICHHUE IIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBrble uccieaoBare/JbCKHe AeHCTBUA:

® BIAJICTh HAYYHOW TEPMUHOJIOTUECH, KJIFOUEBBIMU MTOHITHIMHA W METOAAMH (PU3HIECKON
HayKH;

e BIAJETh HABBIKAMH Y4Y€OHO-MCCIIENIOBATEIbCKOW U TMPOEKTHOW JEeATEIHHOCTH B
obiactTi (PHU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOIOB
pelreHus 3a1a49 (pU3MIecKoro cojep aHus, MPUMEHEHHUIO Pa3JIMIHBIX METOO0B TTO3HAHWSI,

e BJAJICTh BUJAMU JICATEIBHOCTH TI0 MOJy4CHUIO HOBOT'O 3HAHMSI, €r0 WHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B DPA3NUYHBIX Y4YEOHBIX CHTyalUsX, B TOM YHCIE IpU
CO3JIaHUU Y4eOHBIX TPOEKTOB B 001aCTH (DPU3UKH;

® BEHIIBJIATH NMPHUYUHHO-CIEACTBCHHBIE CBS3M M aKTyalH3UPOBATh 3aJady, BBIIBHTaTh
TUIOTe3y ©€ pelIeHUs, HAXOJUTh apryMEHThl IS JOKAa3aTelIbCTBA CBOWX YTBEPIKICHHIHA,
3a/1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

® AHAIM3WPOBATH TMOJyYECHHBIE B XOJAE PEMICHUS 3aJaddl pPe3yJbTaTbl, KPUTHUECKU
OLIEHUBATH UX JIOCTOBEPHOCTbH, TPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBUSIX;

® CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NESITEIbHOCTH, B
TOM YHCJIE TIPY U3YYCHUU (DU3UKH,

® JaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HENEATEIbHOCTH;
YMETh UHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00TIacTel;

BBIIBUTATh HOBBIE HJICH, IIPEJIAaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHS;

CTaBHUTb MPOOJIEMBI U 33a4H, IOMYCKAIOIINE AIbTE€PHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanueii:

e BJIAJICTh HABBIKAMH TONYYCHUS HWHPOpPMANHH (UINICCKOTO COACPIKAHUS W3
WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH MOUCK, aHAIIN3, CHCTEMATH3AIUIO U
MHTEPIpeTalnio HH(POPMaLIUY pa3IMIHBIX BUIOB U (HOPM MPEICTABICHUS;

® OIIEHUBATH JOCTOBEPHOCTh HH(OpMaLINK;

® UCIOJB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B
peIIeHUH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTraHHW3aI[MOHHBIX 3a7a4 C COOIOJeHUEM
TpeOOBaHMIl YPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, THTUEHBI, peCcypcocOepeKeHNs, MPaBOBBIX U
ATUYECKUX HOPM, HOpM WH(OPMAITMOHHOM 0€3011acHOCTH;



e Co3/1aBaTh TEKCThl (U3NYECKOrO COAEP)KAHMUS B PasIM4HbIX (opMarax ¢ ydéToMm
HazHayeHuss WHPOpMAIMM U  LEJIeBOW ayauTOpUH, BbIOMpas ONTHUMalbHYI (opmy
IPEICTABIICHUS U BU3yaJIU3aLUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

® OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PM3UKU U BO BHE-YPOUHOH J1€ATEIbHOCTH;

® pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U CMSIT4aTh KOH(INKTHL;

e pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHEM $3bIKOBBIX
CpEICTB;

® TIOHHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON ¥ UH/INBUIyaJIbHOU paboThI;

e BBIOMpATh TEMATHKY M METO/IbI COBMECTHBIX JIEHCTBHN C YUETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10ro 4jeHa KOJUIEKTUBA;

® [IpUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JEUCTBUS MO €€ JIOCTHKEHUIO: COCTaBJIATh MJaH JACUCTBUW, PACHPENEIATh POJIU C YYETOM
MHEHHH y4aCTHUKOB, 00CYIaTh pPe3yJIbTaThl COBMECTHON PadOTHI;

e OIIEHMBAaTh KayecTBO CBOEro BKJIaJa M KaXJOro YYacCTHHKA KOMAaHIbI B OOIIMIA
pe3yNbTaT 1o pa3padOoTaHHBIM KPUTEPUSIM;

e [IpeiiaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MTO3ULIMN HOBU3HBI, OPUTUHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

® OCYILECTBIATh IMO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3JIMUYHBIX CHUTyalUsX,
IPOSIBIISITH TBOPUECTBO U BOOOPaKEeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIC YHMBepCcAIbHbIE Y4eOHbIe 1eiicTBUS

Camoopranu3anus:

® CaMOCTOSITEJIbHO OCYIIECTBJISATh [103HABATENbHYIO JEATEIbHOCTh B 00JaCTH (DU3UKHU U
ACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 331a4H;

® CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHUs pacyETHBIX U KaU€CTBEHHBIX 3aj1ay, IJIaH
BBIIIOJIHEHUSI MPaKTHYECKOM pPaboThl € Y4€TOM MMEIOIIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIOYTEHUN;

® JaBaTh OLICHKY HOBBIM CUTYAalIHsIM;

® pacIMPATh paMKH Y4eOHOr o MpeAMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHHUI;

e JeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH
3a pelIcHHUE;

® OILIEHUBATh NPUOOPETEHHBIN OIIBIT;

e crocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSIBJICHUIO SPYAULMHU B 00JacTH (U3HKH,
IIOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIIHOHAJI bHBIN MHTEJJICKT:

e JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBHI B 1€ATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

e BJaJeTh HaBBIKAMU [I03HABATEIbHOW pe(dIeKCHH KaK OCO3HAHUS COBEpIIaeMbIX
JEMCTBUI U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

® UCMOJb30BATh NPUEMBI pEIIEKCHH ISl OLEHKU CHUTYaIluH, BRIOOpa BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHU)KEHUIO;
IIPUHUMATh MOTHBBI M apI'YMEHTHI APYTUX IIPU AaHAJIN3E PE3YJIbTATOB AEATEIbHOCTH;
MIPUHUMATH CeOsl, MOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apI'yMEHTbI APYTUX PU aHAIU3€ PE3YJIbTaTOB e TEIbHOCTH;

e [pU3HaBaTh CBOE MPABO U MPABO IPYrUX Ha OUIMOKH.

B mporecce TOCTHIKEHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBbl MO (hU3HKE
JUIs  ypOBHS CpemHero oOmero oOpa3oBaHus Yy OOydYalOMIUXCS  COBEPIICHCTBYETCS
SMOLMOHAJIbHBIA HHTEJIEKT, MPEANoIaralonii CpopMIUpPOBAHHOCT:

® CaMOCO3HAHUS, BKJIOYAIOIIET0 CIOCOOHOCTh MOHHMMATh CBOE S3MOIMOHAIBHOE
COCTOSIHME, BHUJAETh HANpaBJICHUS pPa3BUTHUA COOCTBEHHOW 5SMOLIMOHANBHOM c(epbl, OBITH
YBEpPEHHBIM B ce0e;



® CcaMOperyJMpoBaHMs,  BKIIOYAIOLUIET0  CaMOKOHTPOJIb,  yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSM U MPOSIBIISATE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTUBALMH, BKIIOYAIONIEH CTpEMJIEHUE K JOCTH)KEHMIO 1I€JIU U YCIIeXy,
OITUMU3M, HTHUIIMATUBHOCTb, YMEHUE 1€HCTBOBATh, HCXO/S U3 CBOMX BO3MOYKHOCTEH;

® DOMIATHUHU, BKIIOYAIOIEH CITOCOOHOCTh MOHUMATh AYMOLMOHATIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATH €T0 MPU OCYIIECTBIEHUU OOIIECHHUS, CIIOCOOHOCTh K COYYBCTBUIO M COTIEPEIKUBAHUIO;

® COIMAJbHBIX HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOILIEHHS C
JPYTUMU JTIOIbMHU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTb KOH QIUKTHI.

MNPEJAMETHBIE PE3YJIbTATbBI
K koHiy o0yuenus B 11 Knacce npeAMeTHBIE pe3yJIbTaThl HA YIIyOJEHHOM ypPOBHE JOJKHBI
OTpa)kaTb C()OPMUPOBAHHOCTH Y O0yUYaIOIIUXCS YMEHUMN:

e T[OHMMATh pPOJb (PU3MKK B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, COIMalIbHOM u
TUYECKOH cdepax NesATETbHOCTH YeNOBeKa, POjb U MECTO (M3UKH B COBPEMEHHON Hay4qHOU
KapTUHE MHUpPA, POJIb aCTPOHOMHMM B IPAKTMUECKOH JEATEIbHOCTH YEIOBEKa U AalbHEHIIEM
HAayYHO-TEXHUYECKOM  pa3BUTHUH, 3HaYEHHE OIUCaTEeIbHOH, CUCTEMAaTH3UPYIOILEH,
OOBSICHUTENIbHOW M TNPOTHOCTHYECKOM (QYHKUIMH (U3MUECKOM Teopun — 3IIEKTPOJUHAMHKHU,
ClelHaJbHOW TEOpHUH OTHOCUTEIHHOCTH, KBAHTOBOM (U3MKH, poJib (U3MUECKOM TEeopuu B
(dbopMUpOBaHUU TpEACTaBICHUN O (pu3nueckoil kapTUHE MHpa, MecTO (U3UYECKOW KapTHHBI
MHUpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

e pa3nMyaTh YCJIOBHUS HPUMEHHMOCTH Mopenell (U3MYeCKUX Tel U IIPOLECcCOoB
(siByIEHUI): OIHOPOAHOE BJIEKTPUUECKOE U OAHOPOAHOE MArHUTHOE IOJIs, TapMOHHUYECKHE
KoNeOaHus, MaTeMaTHYEeCKU MAasSTHUK, WUJEANbHBIA MPYKUHHBIM MAasTHHUK, TapMOHHYECKHE
BOJIHBI, UJICAIBHBIN KOJIe0AaTeNbHBI KOHTYp, TOHKAs IMH3a, MOJIeIed aToMa, aTOMHOTO spa |
KBaHTOBOM MOJIEIIA CBETA;

e pa3nuyaTh ycCJIOBHsS (TpaHMIbI, 00JACTH) HPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB,
MMOHUMATh BCEOOIINN XapakTep (yHAaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

®  AHAIM3UPOBATH M OOBACHATH DJICKTPOMArHUTHBIC MPOIECCH U SBJICHUS, UCIIOJIB3YS
OCHOBHBI€ TMOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH U CIEIHaIbHON TEOPUU OTHOCHUTEIHHOCTHU
(3aKOH COXpaHEHHUs DdJEKTPUYECKOro 3apsja, cuja Awmmepa, cuna JlopeHma, 3akoH
JIEKTPOMAarHUTHOM MHAyKUMH, mpaBuio Jlenna, cBs3p OJIC caMOMHIOYKIMM B 3JIEMEHTE
IEKTPUUECKON LIETIH CO CKOPOCTHIO M3MEHEHUS CUJIBI TOKA, NMOCTYJaThl CIELHAIbHON TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

e  aHaNM3UpPOBaTh M OOBACHATH KBAHTOBBIE TMPOLIECCHI U SBJIEHUS, HCIOJIb3YS
TIOJIOKEHHST KBAaHTOBOM (pu3ukH (ypaBHeHUe DifHIITelHHa 1 poTodddekTa, nepBblii U BTOPOH
noctynatel bopa, mnpuHIMO CcOOTHOLIEHUs HeomnpeAenéHHocTerd ['eiizeHOepra, 3aKOHBI
COXpaHEHHUs 3apsAJ0oBOIO M MAaCcCOBOI'O YHUCEI U DSHEPrUM B SACPHBIX peaklusaX, 3aKOH
PaaroaKTUBHOIO pacaia);

e onuChBaTh (PU3MUECKHE TMPOLECCHl W  SIBICHUS, HCIOJNb3YsSd  BEIMYUHBL:
HANpPsHDKEHHOCTh  AJIEKTPUYECKOI0 MOJIs, MOTEHLHMAN 3JIEKTPOCTATUUECKOTO TMOJisA, Pa3HOCTh
MIOTEHIIMAJIOB, AJIEKTPOJABIKYIAS CUJIA, MHAYKLUS MAarHUTHOIO MOJs, MAarHUTHBIN MOTOK, CHJIA
Amnepa, UHIYKTUBHOCTb, 3JIEKTPOABMKYIIAsl CHJIa CAMOMHIYKIIUU, SHEPTUsl MAarHUTHOTO I10JIs
MIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJbC, ITOJHASL SHEPrus, SHEPrusi MOoKos CBOOOJHON
YaCTHUIIBI, YHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3PS SApa, SHEPTHsI CBS3H SIIIPa;

® O0BSACHATH OCOOCHHOCTH NPOTEKaHUS (DU3MUECKUX SBICHUIA: SIEKTPOMAarHUTHAs
WHIYKLIHS, CAMOUMHAYKILIHS, PE30HAHC, NHTEpPEpEeHIUs BOIH, AU(pPaKLUUs, AUCIEPCUS, OTHOE
BHYTPEHHEE OTpaxkeHue, Gotoanektpuueckuii 3pdext (pororddexr), anpda- u Gera-pacnaabl
aaep, raMMma-u3ilydeHue sjaep, (U3NUecKue MPUHIUIBI CHEKTPAJIbHOTO aHaiau3a H paboThbl
naszepa;

e  ONpeAeNATh HalpaBICHUE MHAYKIMM MAarHUTHOTO I0JI IPOBOJHUKA C TOKOM, CHJIbI
Awmrniepa u cuisl JIopeHna;



® CTpPOUTh H300pa)KEHUE, CO34aBacMOE IUIOCKMM 3€pKaJioM, TOHKOH JIMH30H, u
paccuUMTHIBATh €ro XapaKTepPUCTUKHY;

® [IPUMEHATh OCHOBOIOJATAIOLINE ACTPOHOMUYECKUE TMOHATHUS, TEOPUU U 3aKOHBI JIJIS
aHanu3a M OOBsICHEHUS (U3MYECKUX IPOLIECCOB, MPOUCXOASAIIMX B 3BE3/aX, B 3BE3JHBIX
CHUCTEMax, B MEXraJaKTUYeCKOl cpene; ABMKEHUS HEOECHBIX TeJl, SBOJIIOLMU 3BE3N U
Bcenennoii;

® [IPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEN (PU3NYECKUX BEIUYHMH C HUCIOJIb30BAHHEM
NpSIMBIX HM3MEPEHHUH, HpU 3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (GHUKCHPOBATH pPE3yIbTaThl
MOJTy4YEHHOW 3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BHUJIEC TpaUKOB C y4€ToM abOCONIOTHBIX
MOTPEITHOCTEN U3MEPEHUH, AeNIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIIE0BaHUS;

® [POBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH, NMPH ITOM BHIOMPATH
ONTUMAJIBHBII METOJ] U3MEPEHHUs, OLICHUBAThb AOCOMIOTHBIE MU OTHOCUTENbHBIE MOI'PELIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

® TMPOBOAWTH ONBITHI MO TPOBEPKE NPEIOKEHHON TUIOTE3bl: IUIAHUPOBAThH
JKCIEPUMEHT, COOMpPaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJyUYEHHBIE
pe3yJIbTaThl U J1€JaTh BBIBOJ O CTaTyCE MPEAI0KEHHON IMIIOTE3bI;

®  ONMCBIBATh METObI OJIyYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUI;

e coOyrofaTh nmpaBuia 6€30MacCHOro TpyAa MPU IMPOBEAEHUU UCCIEOBaHUM B paMKax
yu4eOHOro JKCHEPUMEHTa, NpPaKTUKyMa U  y4eOHO-MCCIEIOBAaTEIbCKOM U  NPOEKTHOM
NESITeIbHOCTH €  WCIOJb30BAHHUEM  HM3MEpPUTENbHBIX  YCTPOMCTB, U  J1aOOpaTOPHOIO
000pyI0BaHUS;

e peulaTh pacy€THBIE 3a7auyd C SBHO 3aJJaHHOM M HEsIBHO 3aJaHHOM (u3nyeckoit
MOJIE€bIO: HAa OCHOBAaHMHM AaHalIM3a YCJIOBUS BbIOMpPATh (DU3MYECKHUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3aJauyM, NPUMEHITb (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U IIOCTYJIATHI
¢u3nYecKuX TEOpU TMpH HUCIOJIB30BAaHUU MATEMATHUECKUX METOJ0B pEeLIeHHUs 3ajady,
IPOBOJUTH pPAcYE€Thl HAa OCHOBAaHMM HUMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/Ibl PELICHHUS C YUETOM MOJYUCHHBIX Pe3yJIbTaTOB;

e pemaTh KadyeCTBEHHBbIE 3aJaud, TpeOyrolMe NPUMEHEHHUs 3HaHWM U3 pa3HbIX
pa3znenoB Kypca (U3MKHM, a TakXke MHTETrpaliy 3HaHUW U3 JPYTrUX IpPEeJIMETOB ECTECTBEHHO-
HAy4YHOTO IIMKJIA: BBICTPaUBaTh JIOTMUECKYIO I[EMOYKY PaCCyX JACHHUH C OMOpOil Ha M3yuyeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBIICHHUS;

®  CIIOJIb30BAaTh TEOPETHUECKUE 3HAHMS JUIsI OOBSCHEHUS OCHOBHBIX IPHHIUIIOB
paboTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJOTHYECKUX MPOLIECCOB;

® [PUBOAUTH NPUMEPHl BKJIAJa POCCUUCKUX M 3apyOSKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

e  aHaNM3UpPOBaTh U OLEHUBATh IIOCIEICTBUS OBITOBOW M IPOU3BOACTBEHHOMN
NeATeIbHOCTH 4eJIOBEeKa, CBS3aHHOW C (M3MUECKUMH IIPOLeccaMH, C MO3UIMHA KOJIOrHYECKOH
0e30MacHOCTH, MPEJCTABIEHUH O PpalMOHAJILHOM IPUPOAONOJIb30BAHUU, a TaKXKE Pa3yMHOM
UCIOJb30BAaHUU JIOCTHKEHUM HAyKU U TEXHOJIOTUH JJIsl JajdbHEHUILEro pa3BUTHsI YEIOBEYECKOIO
00I111eCTBA;

® IIPUMEHATH pa3IMuHbIE CIIOCOOBI paboThl ¢ HHPOpMALEH PU3NUECKOTO COJIEpKAHUS
C HCIIOJIb30BAaHMEM COBPEMEHHBIX HMH(GOPMALMOHHBIX TEXHOJOIHH, NMPU 3TOM HCIIOJIH30BaTh
COBpPEMEHHbIC HMH(OPMAIIMOHHBIE TEXHOJOIMM i1 IMOMCKA, MEepepadOTKM U NPEAbABICHUSA
y4eOHOW M HAy4YHO-TIOMYJIApHOM uHGpOpMALUU, CTPYKTYPUPOBAHMUS U HHTEpHpETALUU
uH(popMalMy, TOITYYEHHONM U3 pPa3MYHBIX HCTOYHMKOB, KPUTHUYECKHM aHAJIU3HPOBATH
MOJTy4yaeMyto HH(OpMAaIIHMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHMKA HH(POPMALINH;

® [IPOSBJIATH OPraHMU3AllMOHHBIE M IIO3HABATEIbHBIE YMEHHUS CaMOCTOSITEILHOTO
npuoOpeTeHus: HOBBIX 3HAHUH B  MpOIECCe BBINOJIHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEZIOBATENBCKUX padoT;



L4 pa60TaTb B rpynmne ¢ UCIOJHCHUCM Pa3IMYHbIX CONHAJIbBHBIX pOHCﬁ, IJIaHUPOBATH
paboTy TpyNIbl, pPAlMOHAIBHO pPACHPENEIATh JESATEIbHOCTh B HECTAHAAPTHBIX CHTYalHMsX,
aJIeKBaTHO OI[EHMBATh BKJAJl Ka)XJO0T0 W3 YYaCTHHKOB I'DYIIBI B PEIICHUE paccMaTpUBaEeMOM
po0JIEMBI;

® MpOSABJIATh MOTHBALMI0O K Oynymied npodeccHOHaNbHOM JESITENbHOCTH IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOHIIS.
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Pasneu 4. DiekTpoauHaMuka (MpoaoJIKeHune).

Tema 4. Maznummnoe noe.

B3anmoneiicTBUe MOCTOSSHHBIX MAarHUTOB M MPOBOJAHUKOB € TOKOM. MarnutHoe noJie. Bektop
MarHuTHOW MHAYKUMH. [IpuHIUI Cyneprio3uu MarHUTHBIX 1TOJIeH. JIMHUM MarHUTHON MHAYKIIMH.

MarsuTHO€ 1oJie TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKA M KPYTrOBOTO BUTKA).
OnpIT Dpcrena.

Cuna Amnepa, e€ HanpaBlIeHUE U MOJYJIb.

Cuna Jlopenia, e€ HampaBlieHUE U MOIYJb. J[BUKEHUE 3apsHKEHHOW YacTHUIBI B OJJHOPOIHOM
MarHuTHoM moje. Pabora cusl Jlopenna.

MaruuTtHoOe noje B Benjectse. eppoMarueTnku, napa- U 1uamMarHeTHKH.

TexHu4yeckne yCTpoiCcTBa U TEXHOJOTMYECKUE MPOIECChl: MPUMEHEHHUE MOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, OJICKTPOJABHUTaTe b SKOOM, YCKOPUTEIH JJIEMEHTAaPHBIX
YacCTUII.

Hemoncmpauuu.

Kapruna nuaMil MHAYKUUM MArHUTHOTO TOJSI MOJIOCOBOT'O M MOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuMHUN MarHuTHOM MHAYKUMHU NOJS UIMHHOIO MPSMOIrO NMPOBOJHMKA U 3aMKHYTOI'O
KOJIBIIEBOT'O IIPOBOJJHUKA, KATYIIKH C TOKOM.

B3anMopneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cunsl JIopeHa Ha HOHBI AIEKTPOJIMUTA.

HaGmoienne nBrKeHMs MyvKa 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIUIT ACHCTBUS AIEKTPOU3ZMEPHUTEIBHOIO MIPHOOPAa MArHUTOIJIEKTPUIECKONH CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopusie padbomut, npaKkmukKym.

HccnenoBanue MarHUTHOT O MOJIE MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB peppOMarHeTHKOB.

UccnenoBanue neicTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

N3smepenue cunsl Amnepa.

N3yuyenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Omnpenenenrve MarHUTHOM UHIYKIIMKA HA OCHOBE U3MEpPEHUs CUIIbl AMIiepa.

Tema 5. Inekmpomaznumnas uHOyKyus.

SBneHne HJIEKTpOMarHuTHOW HMHAYKUMH. [loTok BekTopa MarHuTHOM uHAyKuuu. O/(C
MHIYKIMU. 3aKOH AJIEKTpOMarHuTHOM WHAykuuu Papazges. BuxpeBoe snekTpuueckoe mosie. Toku
dyko.

O/1C uHayKIHUK B IPOBOIHUKE, ABUKYIIEMCS B OJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

WunyktuBHOCTh. KaTymika HMHAYKTMBHOCTH B II€NM  IIOCTOSIHHOrO ToKa. SIBieHue
camouHaykiuu. 3/1C caMOUHAYKIIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckne ycTpoMCTBA U TEXHOJIOTMYECKHME MPOLIECCHl: MHIAYKUHWOHHAs ME€Yb, COJEHOMJ,
3alIUTa OT JIEKTPU3ALMU TEN NPU IBUKEHUH B MATHUTHOM I10JI€ 3EMJIN.

Jemoncmpauyuu.

HaOGroneHue sSiBJIeHUS JI€KTPOMAarHUTHON HHIYKIIHH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKIMH OT CKOPOCTHA U3MEHEHUS MAarHUTHOTO TOTOKA.

[IpaBuno Jlenna.

[Tamenne MarauTa B aIOMUHUEBOM (MEIHO) TpyOe.

SIBreHrEe cCaMOMHTYKIIMH.

Uccnenosanue 3aBucumoctu 3/]C caMOMHIYKIIMH OT CKOPOCTH U3MEHEHUS CHIIbI TOKa B LIETH.

Yuenuueckuii sxcnepumenm, nadopamopusie padbomut, npaKkmuxKym.

HccnenoBanue sSBIEHUS 31EKTPOMAarHUTHON MHIYKIUH.



Omnpenenenne UHIYKIUU BUXPEBOIO MarHUTHOT'O MOJISL.

HccnenoBanue sBJIEHUS CAMOMHAYKIIUH.

C6opka Moienu 3JIEKTPOMarHUTHOT O FeHepaTopa.

Pazgea S. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenphas cuctema. CBoOO HBIE KOJIEOAHNUS.

l'apmonnyeckue konebanus. Kunematnueckoe M JUHAMHYECKOE ONUCAHUE. DHEPreTUYECKOe
ONUCaHUE (3aKOH COXPAaHEHMsI MEXaHMUYeCKOH »HHepruu). BbIBOA AMHAMUYECKOIO ONUCAHMS
rapMOHUYECKUX KOJIEOaHUH U3 UX SHEPreTHYECKOr0 M KHHEMATHUECKOTO OIHCAHUSL.

Avmmumatyna u ¢aza konebanuii. CBA3b aMIUIMTYAbl KOJIEOAHWH MCXOJHOM BEIHMYUHBI C
aMIUTATYJaMU KoJIe0aHUi €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon m yacrora koneOanuii. [lepuox Manbix CBOOOAHBIX KoJeOaHHWM MaTeMaTHYeCKOro
MmasiTHHKA. [lepros cBOOOIHBIX KOTeOaHUM MPYKUHHOTO MasITHUKA.

[Tonstue o 3artyxarommx koneOaHusx. BeiHyxkaeHHble kosjeOanus. Pesonanc. PesonancHas
KpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOH KpUBOW. ABTOKOJICOAaHUSI.

Texnuueckue ycTpolicTBa M TEXHOJOIMUECKHE IIPOLECCHl: METPOHOM, 4Yachl, KauelH,
MYy3bIKaJIbHbl€ HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KoedaTeaIbHOr O IBUKEHUS.

Habmronenyne He3aBUCUMOCTH NEPUO/IAa MaJIbIX KOJIeOaHU Ipy3a Ha HUTU OT aMITJIUTYIbL.

HccnenoBanue 3aryxaromux KoneOaHUI M 3aBUCUMOCTH IE€pHoJa CBOOOAHBIX KoJeOaHUN OT
COIIPOTUBJICHHUS.

HccnenoBanue konebaHui TIpy3a Ha MACCUBHOM NpyXHHE C Lenblo (HOpMUpPOBAHMS
npescTaBiIeHui 00 uaeasbHON MOIEIN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs SHEPrUH IIPU KOJeOaHUAX Ipy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXACHHBIX KOJICOAHMIA.

Ha6nronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnuvie padomul, npakmuKkym.

W3mepenue neproga cBOOOTHBIX KOeOaHUI HUTSHOTO U PYKHUHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHHS TeNa B X0/1€ KoJeOaHUil Ha yIpyroMm IojiBece.

W3ydeHne NBMKEHNS HUTSIHOIO MasTHUKA.

[IpeobpazoBanue 3HEPTUU B IPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXaIOIIUX KOJICOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. Inekmpomaznummsle Konedanus.

KonebatenpHplii  koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KoOJIeOaHUS B  MJIE€AIBHOM
kosnebaTenbHOM KOHType. ®opmyna Tomcona. CBs3pb aMIUIMTYIbl 3apsiia  KOHJEHCAToOpa C
aMIUIUTYJJOM CHJIBI TOKA B KOJI€0AaTEIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPIHH B U1€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JeKTpOMarHUTHbIE KojeOaHus. BbIHYKI€HHbIE 311IeKTpOMarHUTHbIE KOJIeOaHUsL.

IlepemeHHBI TOK. MOIIHOCTH NEPEMEHHOIO TOKa. AMIUIMTYIHOE M JIEHCTBYIOLIEE 3HAUYCHUE
CHJIbI TOKA U HANPSDKEHUSI TPU Pa3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.

CuHycoumanpHblii NEepeMeHHbI TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa HWHIYKTUBHOCTH B
LMK CHHYCOUAAIBHOTO IepeMeHHoro Toka. Pesonanc TokoB. Pe3oHaHC HanpspkeHUH.

Wneanbublii  Tpanchopmarop. IIpousBoacTBo, mepemada ©  MOTPEOJICHUE DICKTPUUYCCKOMN
SHEPruM.

OKOJIOrMYeCKne PUCKU IIpU IPOM3BOACTBE d3IeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AIIEKTPOIHEPTUH B IOBCEHEBHON KHU3HU.

TexHuueckne ycTpolCTBa M TEXHOJOTHYECKHE MPOLIECCHI: AEKTPUUECKUI 3BOHOK, T€HEepaTop
MepEMEHHOr0 TOKa, IMHUH dJIeKTpoIepeaay.

Jemoncmpauyuu.

CB0OOIHBIE TIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJIEOAHUM OT MHYKTUBHOCTU U EMKOCTH KOHTYpa.



OcuunaorpaMMsl 3J1€KTPOMarHUTHBIX KOJie0aHUH.

I'enepaTop He3aTyXarOIMKUX 3JIEKTPOMATrHUTHBIX KOIeOaHUH.

Moneinb 31€KTPOMarHUTHOTO T€HEPATOPA.

BrIHYX/1eHHbIE CHHYCOHJIaIbHBIE KOJICOaHMSL.

Pe3ucrop, kaTy1ika MHAYKTUBHOCTH U KOHJICHCATOP B LIEMH IEPEMEHHOI0 TOKa.

Pezonanc mnpu mocienoBaTeIbHOM COCJUHEHUM pEe3UCTOopa, KaTYHIKM HHAYKTUBHOCTH U
KOH/JIEHCcaTopa.

YCTpoiiCTBO M IPUHITUT IeH CTBUS TpaHCchopMaTopa.

Monenb TMHUY 3JIEKTPONEpeayu.

Yuenuueckuii sxcnepumenm, nadopamopusie padbombut, npaKkmukym.

Nzydenue tpanchopmaropa.

HccnenoBanne MEepeMEHHOrO0 TOKa Yepe3 IOCHeoBaTeIbHO COCAMHEHHBIE KOHJIEHCATOop,
KaTyIIKYy U PE3UCTOpP.

HaGumoienne s1eKTpoOMarHUTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IIEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUN HblE 0JIHDL.

MexaHudeckre BOJIHBI, YCIOBMSI UX paclpocTpaHeHus. [lomepeuHble U IpoOmOIbHBIE BOJHBI.
[lepron, ckopocTh pacnpocTpaHEHUs M JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKUX BOJH: OTPa)KEHUE,
npeaoMiIeHre, HTephepeHus U TudpaKus.

3Byk. CkopocTb 3ByKa. ' pomMkocTs 3Byka. Bricota Tona. TemOp 3ByKa.

[IymoBo€ 3arpsi3HeHNE OKPY>KaIOILEN Cpebl.

ONEeKTPOMarHUTHbIE BOJHBI. YCIOBHS M3JIY4E€HHs JJIEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHEHTaLMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa AJEKTPOMATrHUTHBIX BOJIH: OTpakeHUE, IpeloMIIeHIE, O pu3aius, HHTephepeHus
U UQpaKIus.

[Ikana 37eKTPOMarHUTHHIX BOJH. [IpuMeHeHne 2JIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paguoCBA3U U TeleBUAeHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KaloIIeH Cpe/Ibl.

TexHuueckue ycTpoicTBa U MPAaKTUUYECKOE NMPUMEHEHHE: My3bIKalbHble MHCTPYMEHTHI, pajaap,
panuonpuéMHIK, TEeIeBU30p, aHTeHHa, Teaedon, CBU-neus, ynbTpa3ByKkoBas IUAarHOCTHKA B TEXHHUKE
U MEIUIINHE.

Hemoncmpauuu.

O6pazoBaHue U pacpocTpaHEeHHe MOMEPEYHBIX U MPOI0TbHBIX BOJIH.

Koneb6mmomeecs Teno Kak MCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJTHBI OT YaCTOTHI KOJIeOaHUH.

Haburonenune orpakeHus ¥ NpeIoMIIEHHUs MEXaHUUECKUX BOJIH.

Habumonenune nareppepeHuu 1 qudpakiul MEXaHUYECKUX BOJIH.

AKyCTUYECKHI pE30HAaHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGmoienne cBsi3u TpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYI0M U 4aCTOTON KoJeOaHui.

HccnenoBanue CBOWCTB 3JE€KTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMJICHHE, MOJIspu3alus,
Tudpakuus, UHTepepeHIusL.

Oo6napyxeHue nHPpPaKpacHOTO U yAbTPaduoIETOBOrO U3IyUYECHUH.

Yuenuueckuii sxcnepumenm, nadopamopusie padbomut, npaKkmuxKym.

N3ydyenue napamMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHeitHOE pacnpocTpaHeHHe cBeTa B oaHopogHou cpene. Jlyu cBera. ToueuHbrit
UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHU B TIOCKOM 3€pKalie.
Cdepurueckue 3epkala.



[Ipenomnenune cBera. 3aKOHBI MpeIOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTelb MPEIOMIICHHUS.
OTHOCHUTENBHBIN MOKa3aTelb npeaoMiieHus. [IoCTOSHCTBO 4acTOThI CBE€TAa U COOTHOIIEHHE JJIMH BOJIH
IIpU NIEPEX0]1€ MOHOXPOMATHUECKOT0 CBETAa Yepe3 IPAHUILy pa3jielia AByX ONTUUYECKUX CPE.

Xon myueii B mpu3me. Jucnepcus cBera. CnoxHbIN cocTaB 6enoro cseta. LBer.

[TonmHOE BHYyTpeHHEE OTpakeHHe. [IpenenbHplid yrodl OJHOro BHYTPEHHETO OT pasKEeHUS.

CoOuparone u pacceuBarouive JUMH3bl. ToHKas jguH3a. POKYCHOE PACCTOSHUE U ONTHYECKAs
CHJIa TOHKOH JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSHUS TOHKOH cQepHuecKoil JIMH3BI OT €€
IFE€OMETPUU U OTHOCUTEIBHOI'O ITOKA3aTENs IPEIOMIICHHUS.

@®opMyia TOHKOH! JIUH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

Xoa nyda, NPOWIEAIIEr0 JHMH3Y MO IMPOU3BOJBHBIM YIJIOM K €€ TJIJaBHOM ONTUYECKOM OCH.
[Toctpoenune n300pakeHnii TOYKA U OTPE3Ka MPSIMOl B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX
cUCTEMaXx.

OnTrnueckue npubopsl. Pazpenraromas cnocodHocTh. [71a3 Kak onTryeckas cucTeMa.

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepenunsa csera. KorepeHTHbIe MCTOYHUKHU. Y CIOBUS HaAOIIOAEHUS
MaKCUMyMOB M MUHUMYMOB B MHTEpP(QEPEHLUMOHHON KapTUHE OT JBYX KOTNE€PEHTHBIX MCTOYHMKOB.
[TpuMeps! KJ1acCUUECKUX UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cera. Judpaxuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCHMYyMOB
pU NaJCHUHU MOHOXPOMAaTHUYECKOT0 CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Honspuzanus cera.

TexHuueckue ycTpoiicTBa U TEXHOJOTMYECKHE MPOLIECChI: OYKH, JIyIa, HEPUCKOI, (poToanmnapar,
MHUKPOCKOI, IPOEKLMOHHBIN ammapat, NpOCBETJIEHNE ONTHUKH, BOJIOKOHHAS ONTHKA, JU(PPAKIMOHHAS
peeérka.

Jemoncmpauyuu.

3aKOHBI OTPaKEHUS CBETA.

WccnenoBanue npeaomiieHus CBETA.

HaGuroieHue noHoro BHyTpeHHEro oTpaxeHus. Mojens cBeToBOAA.

HccnenoBanue xoa CBETOBBIX MMyYKOB Yepe3 INIOCKONAPAIIEIBHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBoiCTB H300paskeHUH B JIMH3AX.

Mozenu MUKpOCKoOIIa, TEIECKOna.

HaGmonenne natepdepeHiinm cBeTa.

HaGuroieHne 1BETOB TOHKHX IUIEHOK.

Hab6mronenne nudpakiuu ceera.

W3ydenue nudpakiinOHHON PEIIETKH.

Ha6monenne nudpakiinoHHOTO CHEKTpA.

HaGnronenne nucniepcuu cBera.

Habumonenne nomnsipuzanuu cBera.

[IpumeHeHue NOaIPOUI0B 111 U3YUEHHSI MEXaHUUECKUX HAMIPSKEHUI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabombut, npaKmukKym.

W3mepenue nmokasaTess peaoMIeHHUs CTeKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUS OT BeIlecTBa (Ha MPUMEPE KHUJIKHUX JIUH3).

N3mepenne GpokycHOro pacCTOSHUS PacCEUBAOIIUX JINH3.

[Tonmyuenue n3o0pakeHusl B CUCTEME U3 IJIOCKOI0 3€pKajia U JMH3BL.

[Tonmyuenue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcrpynpoBanue TeeCKONUY €CKUX CUCTEM.

Hab6nronenune nudpakiuu, HHTEpPEPEHIIMHI U OIS PU3allUN CBETA.

N3yuyenune nonsgpuzanmu cBeTa, OTPaXKEHHOr0 OT MOBEPXHOCTH AMAJIEKTPUKA.

W3ydenue nHTepdepeHny Ja3epHOro N3IydeHHs Ha ABYX IIETAX.

Hab6mronenune nucriepcun.

HabGnronenne u nuccrnenoBanue qupakiimOHHOTO CIEKTPA.

W3mepeHue JIMHBI CBETOBOW BOJIHBI.

[Tonmyuenue criekTpa U3TyYSHHs CBETOANO/IA P MTOMOIIN AU (PPAKIIMOHHON PEIIETKH.

Pazgesn 6. OCHOBBI CieIHATBHON TEOPUU OTHOCUTEJIBHOCTH.



['paHuubl NPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTymatel crnenuaibHOH TEOpUHU
OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeobpasoBanus Jlopenua. YcinoBue MpUUUHHOCTH.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU M COKPAILIEHUE JIJTUHBL.

OHEeprusi U UMILYJIbC PEJIITUBUCTCKOM YaCTULIBI.

CBs13b Macchl € PHEPrUel U UMITYJIbCOM PESITUBUCTCKON YaCTULbI. DHEPrUsl MOKOS.

TexHuueckne ycTpOMCTBA M TEXHOJOIMYECKHE IPOLECCH: CIYTHUKOBBIE IPUEMHUKH,
YCKOPUTEIU 3apsSyKEHHBIX YaCTUII.

YdeHn4eCcKHil SKCIIepUMEHT, 1a00paToOpHbIe pabOThI, TPAKTUKYM.

Omnpenenenne MMIyJIbCa W DHEPTUM PENSTUBUCTCKUX dYacTHI] (MO0 ¢ororpadusiM TpPEeKoB
3apsyKEHHBIX YAaCTULl B MATHUTHOM TI0JIE).

Pa3znen 7. KBanroBas ¢pusuka.

Tema 1. KopnycKkynapnuo-60ano8oit 0yaiusm.

PaBHOBecHOe TemyioBoe u3NyueHue (M3iyueHrne abCoMOTHO YE€PHOro Tena). 3aKOH CMELIeHHS
Buna. ['unotes3a [lnanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJIHC (POTOHA.

®oroadpdext. Onbitel A. I'. CroseroBa. 3akoHbl Gorodddexra. YpaBHeHue DUHIITEHA IS
dotordpdexra. «KpacHas rpanuna» potosrddexra.

JlaBienue cBera (B 4aCTHOCTHU, JABJIEHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYIO U a0COJIIOTHO
oTpaxaromryro nopepxuocts). Onbithl I1. H. JIeGenena.

Bonnossie cBoiicTBa uactui. Bomnsl ne bpoiinsa. [{nuna Bomasr ae bpoiins u pazmepsr o0mactu
JOKaIu3aluu JBUXKyLIeics yactuubl. KoprnyckynspHo-BosHOBON nyanu3Mm. Judpakius 371€KTpOHOB
Ha KpUCTaJIAX.

Crenuduka nzmepenuii B Mukpomupe. CootHomenus Heonpenenéunocreit ['eiizendepra.

TexHuueckne yCTpOWCTBA W TEXHOJOTHYECKHE MPOIECCHI: CHEKTPOMETp, (HOTODIIEMEHT,
doTomaTYNK, TYHHEIBHBII MUKPOCKOII, COJTHEUHAs OaTapesi, CBETOIHO/I.

Hemoncmpauuu.

®dotordPexT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHeMIHero Gporo3ddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MTOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauo.

ConneuHast 6aTapes.

Yuenuueckuii sxcnepumenm, nabopamopusie pabombut, npaKkmukKym.

Hccnenosanue poTopesucropa.

N3mepenne nocrosiHHOM [Imanka Ha ocHOBE uccienoBanus ¢porodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAMO/ OT HAIIPSIKECHUS.

Tema 2. duzuxa amoma.

OnbITH 110 HCCIE0BaHUIO cTpoeHus aroma. [Inanerapnas monens aroma Pesepdopra.

[Toctrynatel bopa. M3nyuenue u noryomenue GOTOHOB MPH MEPEXOAe aToMa C OJHOTO YPOBHS
SHEPruu Ha JPYrou.

Buasl cnextpoB. CrieKTp ypoBHEW 3HEPruu aroma BOAOPO/aA.

CnoHTaHHOE U BBIHYXKJIECHHOE U3JIy4eHHue cBeTa. Jlasep.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE  IMPOLECCHI:  CHEKTPAJbHBIA  aHAIU3
(criekTpocKort), Jla3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

HaOGnroneHue MMHEHYaThIX CIIEKTPOB.

YCTpoHCTBO U 1eCTBUE CUETUNKA MOHU3UPYIOIIMX YaCTHII.

Omnpenenenne JIMHBI BOJIHBI Ja3€PHOI0 U3TydEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npakmuKym.

HaGmoienne muHeiyaToro crekrpa.

HccnenoBanue CHeKTpa pa3peKEHHOrO0 aTOMapHOrO BOAOPOJAa M HU3MEpPEHUE IOCTOSHHOU
Pun6epra.



Tema 3. Quzuxka amomnozo A0pa u 31eMEeHmMAPHLIX YACM UY,.

Hyknonnas wmopens snpa ['eiizenOepra—MBanenko. 3apsn simpa. MaccoBoe YHCIIO siIpa.
N3otormsl.

PamnoaktuBHOCTh. Anb(da-pacnaz. DJICKTPOHHBIH W TO3UTPOHHBIA OeTa-pacnazn. [amma-
U3IIy4EHHE.

3akOH paJMOaKTMBHOro pacnajga. PannoaktuBHble wH30TONBI B npupoge. CBoiicTBa
MOHU3HPYIOIIEro U31y4YeHUs. BiausHue painoakTUBHOCTH Ha JKHMBbIE OpraHu3Mbl. EcTecTBeHHBIN (oH
u3iydenus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B siipe. Slneprbie cuibl. Jled ekt Macchl sapa.

Snepusie peakumu. JleneHue u cuHTe3 sAep. SAnepHbie peakTopsl. [IpobieMsl ympaBiaseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUYECKHE ACIIEKThl Pa3BUTHUS SIIEPHOU SHEPreTUKHU.

MeTonbl perucTpanu U UCCIIEJ0BAaHUS AIEMEHTAPHBIX YACTHULL.

@dyHIaMeHTaabHble B3auMojeiicTBUA. bapuoHbl, Me30HBI W JentoHel. lIpeacraBienue o
CrannaptHoil Mogenu. KBapk-riirooHHass MoJ1eJb aApOHOB.

®dusuka 3a npengenamu CrangaptHoi Mozaenu. TéMHas maTepus U TEMHAs SHEPTrUsl.

EnuncTBO QHM3nyeckoil KapTHHBI MUDA.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: JNO3UMETP, Kamepa BuibcoHa,
AJIEPHBIA peakTop, TEPMOSIEPHBIN peakTop, aToOMHas 6oM0a, MAarHUTHO -pEe30HAHCHAs! TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nabopamopusie padbombut, npaKmukKym.

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (poTorpadusm).

HccnenoBanue painoakTUBHOrO JOHA C UCIOIb30BaHUEM JI03UMETPA.

N3yuenune nornomieHns 0eTa-4acTUI] AIFOMUHUEM.

Pa3nen 8. JineMeHTHI aCTPOHOMMH M ACTPO(PU3HKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukianHOe U MUPOBO33PEHUECKOE 3HAYEHHE aCTPOHOMUHU.
[TprMEHMMOCTh 3aKOHOB (PU3UKH JIJIs1 00BSICHEHHUSI TPUPOJIBI KOCMUYECKUX 00BEKTOB.

Meronbl  acTpoHOMHMYECKMX  HccienoBaHuil. CoOBpeMEHHbIE  ONTHYECKHUE  TEJIECKOIIbI,
palnoTENeCKOIbl, BHEaTMOC(hepHasi aCTPOHOMHMSL.

Bun 38é3nH0ro HeGa. Co3Be3aus, sipkue 3BE3/Ibl, TUIAHETHI, UX BUTUMOE TBUKCHHE.

ConneuHas cucrema.

Comnne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosHIA U 3BE3I.

3BE31bI, UX OCHOBHBIE XapaKTEpPUCTUKH. /[marpamma «CHeKTpaidbHBIM KJIACC — CBETUMOCTHY.
3BE31bl TJIABHOM IOCIENIOBATENBHOCTH. 3aBUCUMOCTb «Macca — CBETHMMOCTb» IS 3BE37 TIJIaBHOM
nocyieoBaTenbHOCTH.  BHyTpeHHee  cTpoeHne  3BE34.  COBpEeMEHHBIE  MPEICTABICHUS O
MIPOUCXOKAEHNH U 3Bomonuu ConHIa ¥ 3BE€311. DTanbl )KU3HU 3BE3I.

Mnineunsiii I[lyte — nHama [anaktuka. [lonoxxenne u auxkenne Connua B ['amaktuke. Tumbl
rajakTuk. PanguoranakTiky u kBa3zapbl. YEpHBIE AbIPHI B pax TaJIAKTUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa00ua. Paz6eranue ranakruk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE U3ITyueHHE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobyieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HaGmonenus 3Bé3nHOro HeGa HEBOOPYXKEHHBIM TIJIA30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX
IPUIIOKEHUM NI ONpeAesIeHUs] MOJIOKEHUSI HEOECHBIX OOBbEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE
co3Be3ust CeBepHOro noyrymapus U spKue 3BE31bl.

HaGaronenus B Teneckon JIyHbI, JIaHET, TYMaHHOCTEH U 3BE3THBIX CKOILJICHUM.

Pu3nyecKHuil NPaKTHKYM.

Crioco6bl m3MepeHust (PU3MYECKUX BEIMYMH C HUCIOJh30BAHUEM aHAJOrOBBIX M HH(POBBIX
U3MEPHUTEIBHBIX MTPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCHTEIbHBIE
MOTPELIHOCTH U3MepeHH (pru3nyeckux BenuduH. OneHKa IpaHull HOrPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUN 3aBUCUMOCTEH (U3UYECKUX BEIMYMH,
MpoBEpKa NPEUIOKEHHBIX THUIMOTe3 (BBIOOP W3 paboT, ONMMCaHHBIX B TEMATHUYECKUX pasjenax
«Y4eHHUeCKU IKCIEPUMEHT, JJa0OpaTOpPHBIE PAOOTHI, IPAKTUKYMY).

O0o0maronee noBTOpeHue.



O06o001eHne 1 cucTeMaTU3alus ColepKaHMsl pa3fesoB Kypca «MexaHukay, «MosekyspHas
bu3MKa U TepMOJUHAMUKAY», «DIEKTpoauHaMuKa», «Konebanus u BonHb, «OCHOBBI CIELHATBHOM
TEOPUU OTHOCUTENIbHOCTHY, «KBaHTOBast pusnka», «D1eMeHTbl aCTPOHOMHUU U aCTPO(YUZUKUY.

Ponp pu3uku M acTpOHOMHUM B 3KOHOMHYECKOW, TEXHOJIOTHYCCKOM, COMAIBHON M ATUYCCKOM
cepax eATeTbHOCTH 4YeJIOBEKa, POJib U MECTO (PU3MKU U acCTPOHOMHUHU B COBPEMEHHOM HayudHOM
KapTHHE MUpa, 3HaU€HUE ONMCATEIbHOM, CUCTEMAaTU3UPYIOILEH, 00BACHUTEILHONW U TPOrHOCTUYECKOM
GyHkuMii ¢Qu3nyeckod Teopuu, poib (GU3NYECKOW Teopuu B (OPMUPOBAHMM MPEJCTaBICHUH O
du3nyeckoil KapTUHE MHUpPA, MECTO (U3NYECKOW KApTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX NIPEICTAaBICHUM O IPUPOJE.

MexnpeamMeTHbIE CBSA3H.

Wzyuenue xypca ¢usuku yrayOnéHHoro ypoBHs B 11 kiacce ocyIecTBIsieTcss € y4€Tom
COZIEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€i C KypcaMH MaTeMaTUKd, OMOJIOTUH, XUMUHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnbie noHAmMUA, CEA3AHHbBIE C U3YUECHUEM MEN 0006 HAYUHO20 NO3HAHUA:
SBJICHUE, HAaY4HbIH (akT, THUMOTe3a, (u3NYeckass BENWYHMHA, 3aKOH, TEOpHs, HaOI0EHHE,
OKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, U3MEPEHME, IMOIPEUIHOCTH H3MEPEHUH, HU3MEpUTENbHbIE
npubopsl, nudposas gsadopaTopus.

Mamemamuka: pelieHUe CHUCTEMbl ypaBHEHMH. TpuroHomerpuueckue (QYHKIUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPBI U UX MPOEKLUU
Ha OCH KOOPAMHAT, CII0’KE€HHE BEKTOPOB. [Ipon3BosHble aneMeHTapHbIX GpyHKuui. [IpusHaku noxodus
TPEYTrOJIbHUKOB, ONPEEIICHNE TUIOMAIN JIOCKUX (pUryp u oobéMa Te.

Buonozua: snektpuyeckue SBICHUS B )KMBOM NpUpoAeE, KojedaTeabHble IBUKEHHUS B KUBOU
OpUpOJE, DOKOJOIMUECKHE PUCKM IpU TMPOU3BOJICTBE  3IJEKTPOIHEPIUH, INIEKTPOMATHUTHOE
3arpsA3HEHUE OKPYXKAIOUIEH Cpesibl, YIbTPa3ByKOBasl JUAarHOCTUKA B MEIULIMHE, OITUYECKHUE SIBICHUS B
>KMBOM MPUPOJIE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTypa TBEPABIX TE, MEXaHU3MbI
00pa30BaHMsI KPUCTAININYECKON PEIIETKH, CIIEKTPAJIbHBIA aHAIN3.

T'eocpaghua: marHuTHBIE TONMIOCAa 3€MIM, 3alIeKM MarHUTHBIX pyl, (GoTochbEMKa 3eMHOU
MOBEPXHOCTH, ceiricmorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, 3JEKTPOABUIATENb
SIkobu, TeHepaTop TEpPeMEHHOr0 TOKa, WHAYKIMOHHAs Te4db, JHUHUM OJJIEKTporepenad,
AJIEKTPOJBUTATENb, pajgap, paAuONpUEMHMK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE, MPOCKIIMOHHBIM amnmapaT, BOJIOKOHHAsI ONTHKA, COJHEYHAs
Oatapesi, CHyTHUKOBbBIE IPUEMHUKHY, SiIEpHAs SHEPTreTUKa U IKOJIOTUYECKUE ACTIEKThI €€ Pa3BUTHSI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne HaumenoBanue pas3iesioB H TeM KoJnyecTBo yacos
/ orpa B K n DJIeKTPOHHBbIE (LM pPOBHIE)
n/n NMPOrpamMMbl cero OHTPOJIbHBIE pakTuyeckue | o PA30BATE/NBHBIE PECYPCHI
padoThI padoThI
Pazgen 1. JIEKTPOAMHAMMUKA
POIII
I MarutHoe nose 14 ! https:/resh.edu.ru/subject/28/11/
POIII
12 D7IEKTPOMArHHTHAS HHIYKIKA 13 ! https:/resh.edu.ru/subject/28/11/
Uroro no pazneny 27
Pasnea 2. KOJIEBAHUSI U BOJIHbBI
POIII
2.1 Mexammaecikne oneoanms 10 I https://resh.edu.ru/subject/28/11/
POIII
2.2 D7IeKTpOMArHUTHbIE KOJEOaNu 15 ! https:/resh.edu.ru/subject/28/11/
23 MexaHndecKkue 1 3JIeKTPOMarHuTHbIE 10 1 POII
) BOJIHEI https://resh.edu.ru/subject/28/11/
POIII
24 Ok 25 ! https://resh.edu.ru/subject/28/11/
Htoro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

POIII
31 Ocioset CTO > hitps://resh.edu.ru/subject/28/11/
Uroro no paznemy 5
Paznena 4. KBAHTOBASI ®U3UKA
4.1 KopnyckyisipHO-BOJIHOBOM Ayalnu3M 15 1
POIII
42 dusiika atoma > hitps:/resh.edu.ru/subject/28/11/
43 Pu3uKa aTOMHOIO S7[pa U 3JIEMEHTAPHBIX 5 1 PO

JaCTHUI]

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
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https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Hroro no pazneny 25

Pazjea 5. PUSHUYECKHAN IPAKTUKYM

5.1 Du3NYECKU MPAKTUKYM 16 16

Hroro no pazneny 16

Pazgea 6. OBOBIIAIOINEE IOBTOPEHUE

CucremaTu3anus 1 00001IeHNE
61 MPEAMETHOT'O COJICPIKAHUS U OIbITa 37 |
' NEeSITeIbHOCTH, IPUOOPETEHHOTO MPU
n3ydeHnu kypca pusuku 10 — 11 xmaccos
Uroro no pazneny 37
OBILIEE KOJIMYECTBO YACOB I10 170 9 16
[MPOT'PAMME

TemaTnueckoe NJIAaHUPOBaHHeE MO Y4eOHOMY npeaMeTy «DPH3HKa» ¢ YKa3aHHEM KOJIHYeCTBA YaCOB, 0OTBOMMbIX HA 0CBOEHHE KAKI0I TeMbl
(Yray0nénnblii ypoBeHb).

Ne KoauuecTBo 9acoB
u/n Tema ypoka B K n DJIeKTPOHHBbIE (LM POBHIE)
cero OHTPOJIbHbIE pakTHyeckue 06PA30BATENBHBIE PECYPCHI
padoThI padoThI

B3anmoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IPOBOJHUKOB C TOKOM. MarauTHoe nouie. 1
['mnore3za Amnepa

BekTop marautHol nnaykuuu. [puanun
2 CYNEepHo3ulMM MAarHUTHHIX moJiel. JInnuu 1
MAarHUTHOW UHIAYKIHH

MarsuTHoe 1oJie IIPOBOAHHUKA C TOKOM.

3 OnbIT Dpcrena 1
4 Cwia Amnepa, €€ HarpaBJICHUE U MOIYJIb 1
5 Pemenne 3aad Ha pacuer cuiibl Amriepa 1
6 [Ipumenenue 3akoHa Amnepa. 1 PoII

DNeKTpON3MEepUTEIbHBIE TPUOOPHI https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/

Cuna Jlopenna, e€ HanpaBlIeHUE U MOJYJIb.

7 JBr>KeHUE 3apsiAKEHHON YaCTUIIHI B POLI )
OJHOPOJHOM MarHHTHOM H1olIe https://resh.edu.ru/subject/28/11/
8 Pewrenne 3ayau Ha pacuer cuibl JIopeHna
9 PaGoTa cuinet JIopenma
10 Pemenue 3amau Ha ABMKEHUE 3aPsHKCHHOM
YACTHIIBI B OJTHOPOJTHOM MarHUTHOM I10JIE
11 MarunuTtHoe 1noJie B BEIIECTRE.
DeppoMarHeTHKH, mapa- u JuaMarHeTHKU
12 OcHOBHBIE CBOICTBA ()eppOMArHETHKOB. POII .
[Ipumenenue heppoMarHeTHKOB https://resh.edu.ru/subject/28/11/
13 Pentenune 3amau mo teme "MaruurtHoe mmose"
14 3auer Nel o reme "MarautHoe moine"
SBneHue 3JIEKTPOMArHUTHOW WHYKIIUH.
15 [ToTOK BEKTOpa MATHUTHOM MHAYKIUU. YpOK PolI
C UCNONL308AHUEM 0DO0PYO0BAHUS YEHMPA https://resh.edu.ru/subject/28/11/
«Touka pocmay
16 OJ1C urayKmum
17 3aKOH JIEKTPOMArHUTHOW WHYKITUU
®Dapanes
18 Buxpesoe ssekrpuueckoe nose. Toku Pyko
19 OJ1C uHAYKIMY B ABHXKYILUXCS
MIPOBOJTHUKAX
20 Pemienue 3a1a4 Ha 3aKOH 3J€KTPOMArHUTHOM
WHTYKIHHT
21 IIpaBuno Jlenna
2 NunyktuBHOCTB. KaTymika HHIYKTUBHOCTH B
LTI MIOCTOSTHHOTO TOKa
23 SBnenne camonnaykuuu. IJC POIII .
CaMOMHIYKIIMHU https://resh.edu.ru/subject/28/11/
24 DHeprust MarHUTHOT'O TOJISI KATYIIKH C
TOKOM. DJICKTPOMAarHuTHOE T0JIe
25 Peuienue 3a1a4 Ha pacueT SHEPruu



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

MAar"HuTHOI'O I10JIA

O00011IEHNE U CUCTEMATU3aA 3HAHUHT 110

26 TeMe "DyeKTpoarHaMKuKa. MarHuTHoE MoJe.
DJIeKTpOMarHuTHast UHAYKIus "
Kontponbenas pabora Nel mo teme
27 "DnekTpoarHaMKUKa. MarHuTHOE MoJIe.
DneKTpOMarHuTHasi MHAYKIus "
78 Konebatensnas cuctema. CBOOOTHBIE
kosiebanus. ['apMoHnueckue KoaebaHus
29 Kunematnueckoe u JUHaMHUYECKOE OIMCAHUE
KoJIeOaTeNbHBIX IBH)KECHUN
DHepreTuueckoe onucanue. BeiBog
30 JUHAMHUYECKOIO OMMCAHUS TapMOHUY ECKUX
KOJIeOaHMI U3 UX SHEPreTUYECKOro U
KMHEMaTHY€CKOT0 OIMCaHMs
31 Amruutyna u asza koneOaHmi
[lepuon n yacrora konedbanuit. [lepuon
MaJIbIX CBOOOHBIX KOJICOaHMI
32 MaTeMaTU4YeCcKoro mMastHuka. [lepuon POl
CBOOOJIHBIX KOJNIEOaHU MPYKUHHOTO https://resh.edu.ru/subject/28/11/
MasTHUKA. YpoK ¢ ucnonvsosanuem
obopyoosanus yeumpa « Touxa pocmay
33 3atyxatomue Koiaebanus. BeiHyXIeHHbIE
koneOanus. Pezonanc
34 ABTOKOJICOaHUS
35 Pemenue 3a1au Ha pacueT XapaKTepUCTUK
KOJIeOATEIbHOTO IBUKECHUS
36 VYpok-koH(pepeHuus "MexaHuueckue
Kos1ie0aHMs B My3bIKaJIbHBIX HHCTPYMEHTaX"
37 3ager No2 "Mexanuveckue KoiaeOanus"
38 DNeKTpOMarHuTHbIE KoJIeOaHusI. PoII
KonebaTenbHblil KOHTYD https://resh.edu.ru/subject/28/11/
39 ®opmyna TomcoHa. CBsA3b aMILTUTY /b

3apsia KOHACHCATOpa ¢ aMIUIMTYO0W CHUJIbI



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

TOKa B KOJI€0aTEIHHOM KOHTYpPC

3akoH COXpaHCHUA SHCPI'Ur B UACATIBHOM

40
K0J1€0aTeIIbHOM KOHTYpE
3aTyxaromme 3IeKTPOMarHUTHBIE KOJICOaHUSI.
41 BrIHYX1€HHBIE 3JIEKTPOMarHUTHbIE
KoJie0aHus
42 ITepemennslii Tok. Pe3ucrop u koHIeHCaTOp POII
B LIENIM IEPEMEHHOr0 TOKa https://resh.edu.ru/subject/28/11/
43 Karymika nHIyKTUBHOCTH B LIETIH POII
MEPEMEHHOI 0 TOKa https://resh.edu.ru/subject/28/11/
A4 3akon Oma A1 3JIEKTPUIECKON 1IemHn
MIEPEMEHHOT 0 TOKa
MOoOIHOCTE IEPEMEHHOTO TOKA.
45 AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUCHUE
CHJIbI TOKA U HANIPSDKEHUS
46 Pe3oHaHC B 3J1€KTpUYECKOI Lienu
47 Penrenune 3anai1 Ha 3axoH OMa st
NIEKTPUUECKON 11E€MH IEPEMEHHOT0 TOKa
WneansHbiif Tpancdopmartop. [IponsBoactso,
48 nepenava u moTpedieHHe HIeKTPHIECKON
JHEPIUH. YPOK ¢ UCIONb308AHUEM
obopyoosanus yeumpa « Touxa pocmay
DKOJIOrMYECKUE PUCKH NP IPOU3BOJICTBE
49 anekTposHepruu. KyipTypa ucnoiab3oBaHus
AJIEKTPOIHEPrUHU B OBCE/ITHEBHOU KU3HU
Pewenne 3a1au Ha onpeneneHue
50
koapdunmenta u KI1/ rpanchopmaropa
51 Pemenune 3agay o teme
"DIeKTpOMarHuTHbIC Kosiebanus"
52 3auer Ne3 "DnekTpomarHuTHbIE KoneOaHus"
53 Mexanndeckue BOJIHbI. XapaKTepUCTUKH

MCXaHHMYCCKUX BOJIH

54

CBolicTBa MEXAaHUYECKUX BOJIH



https://resh.edu.ru/subject/28/11/
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55

3ByK. XapaKTepUCTHKHU 3BYKa

Wndpas3syk u yabtpassyk. lllymosoe

>6 3arpsi3HEHHUE OKPYIKAIOLIEH Cpe/ibl
57 Pemenue 3aa4 Ha pacyeT XapakTepHCTHK
AJIEKTPOMArHUTHBIX BOJIH
5g OneKTpoMarHuTHbIE BOJIHBL. M3mydeHue POII
3JIEKTPOMArHUTHBIX BOJH https://resh.edu.ru/subject/28/11/
59 OHeprus 3IEeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
[Ikana 31eKTPOMAarHUTHBIX BOJIH. POII
60 Tnegiiﬁiie:g;i;eKTpOMaFH“THHX BOTH B https://resh.edu.ru/subject/28/11/
[IpuHLIMIIBI paMOCBA3H U TEIEBUIECHUS.
61 Pannonokanus. D1eKTpOMarHUTHOE
3arpsI3HEHUE OKPYKAOIIEH CpeJIbl
Kontponbhas pabora Ne2 mo treme
62 "
Konebanus u BonmHb!"
63 Cger. 3aKoH PSIMOJIMHEWHOTO
pacrpocTpaHeHHsI CBEeTa
64 Pemenne 3a7a1 Ha MPUMEHEHUE 3aK0Ha
MPSIMOJIMHEWHOT 0 pacIpOCTPaHEHUs CBETa
65 Ortpaxenue cBera. [liiockoe 3epkaio.
Cdepuueckoe 3epkao
[Ipenomnenue cBera. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MTOKA3aTENb PETOMIICHHUS.
66 [TonmHOE BHYTpEeHHEE OTpaKCHHE.
[IpenesbHBIN yroy MOJIHOrO BHYTPEHHET O
OTpa’KEeHUS
67 Pemenue 3aa4 Ha npUMeHEHNE 3aKOHOB
OTPa’KEHUS U NPEJIOMIICHHUS CBETa
63 Xop nmydel B mpusMme. [{ucnepcus ceera.
CrnoxHnblii cocTaB 6enoro ceera. [[Bet
69 JInn3zel. DOKyCHOE pacCTOSHUE U ONTUYECKAs POII

CHuJia JIMH3bI

https://resh.edu.ru/subject/28/11/
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[TocTpoenue n300paskeHnil B IMH3aX U UX

70
cucTemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3ana4 Ha mocTpoeHue
71 n300paXKeHNUH, MOITy4aeMBbIX C TIOMOIIBIO
JIUH3
72 [';1a3 kak onTuyeckas cucrema
73 Pemenne 3aiau Ha 3aKOHBI TEOMETPUICCKOM
OIITUKHU
74 CKOpOCTh CBETa M METO/]IbI €€ U3MEpPEHUs
75 Hucnepcus ceta oIl .
https://resh.edu.ru/subject/28/11/
POIII
76 Hutepepennus ceera https://resh.edu.ru/subject/28/11/
77 KorepeHTHbIe UICTOUHUKH. Y CTIOBUS
HaO0JII0IEHUS] MAKCUMYMOB I MUTHIMYM OB
78 Peme?ple 3amau o reme "MHTepdhepeHus
CBETa
79 [Ipumenenue nntepdepeHnu
POII
80 Jladpaiuns caera https:/resh.edu.ru/subject/28/11/
31 JudpaxnronHas pemeTka. Y cinoBue
HaOJIIOCHUS TJIaBHBIX MAaKCUMYMOB
Pemenue 3amay Ha onpeaeneHue JIMHBI
82 CBETOBOW BOJIHBI C IOMOILBIO
TU(GPaKIIMOHHON pEeIIeTKU
33 [TonepedyHOCTh CBETOBBIX BOJIH. PoOII .
[Tonsipusanus ceera https://resh.edu.ru/subject/28/11/
84 Penrenue 3ama4y Ha 3aKOHBI BOJTHOBOW OIITUKHU
85 CBeToBbI€ SIBJICHUS B IPUPOJIE
36 0606'I'HGHI/IG U CHUCTeMaTu3allys 3HaHU 1o
teme "OnTuka"
87 KontponbsHas pabora Ne3 mo teme «OnTruka
88 ['paHu1Ibl NPUMEHUMOCTH KJIACCUY ECKOM
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MEXaHUKU. 3aKOHBI QJICKTPOAUHAMHUKH U
IIPUHIOUII OTHOCHUTCIILHOCTH

IToctynaTel cnenuanbHON TEOPUU

89 1
OTHOCUTEIBHOCTHU
[IpocTpaHCTBEHHO-BpEMEHHOM MHTEPBAJI.
% Hpeo6pa3OBaH1/(1;1 Jlopenma. YcrnoBue | POII
NpUIUHHOCTU. O THOCUTEIBHOCTh .
OEHOBpeMeHHOCTI/I. 3aMe/UICHHE BPCMCHH I https://resh.edu.ru/subject/28/11/
COKpAIICHHUE JJTMHBI
9] DHeprusi U UMIYJIbC PEIATUBUCTCKOMN 1
YaCTHIIBI
92 CBsi3b Macchbl € PHEPrueit ¥ UMITYJIbCOM |
PENASATUBUCTCKOM YACTUIIbl. DHEPIruUs MOKOSI
93 PaBHOBECHOE TEIIOBOE U3TyUYEHHE 1
94 3akoH cMenieHus Buna 1
95 I'unoreza M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprusi ¥ UMIyJbC GoToHA 1
97 ®ortoapdext. OnpiThl A. I'. Ctonerona. 1 POII
3akonbl hoTodrddekra https://resh.edu.ru/subject/28/11/
08 VYpaBHenue DiiHmTelHa 11 hoToddPekTa. 1
"Kpachas rpanuna" ¢porosddexra
99 Hasnenne ceera. OnbiTol 1. H. JleGeneBa 1 POII .
https://resh.edu.ru/subject/28/11/
100 BoaHoBLIE cBOMCTBA YaCTHIL 1
Boxansl ne bpoiins. JlnrHa Bonab! A€ bpoiins
101 Y pa3Mephl 00JIACTH JTOKATN3aAIUH 1
JBIDKYIIEHUCS YACTHIIBI
102 KoprmyckynsipHO-BOJIHOBOM Jyajau3M 1
103 Jludpakiys 3JeKTPOHOB Ha KPUCTAILIIAX 1
Criennduka n3MepeHuii B MUKpOMUDE.
104 CooTHoIeHUs HeonpeaenEHHOCTEN 1
['eiizenOepra
105 Pemenue rpaduyeckux 3a1ay 1
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106

Pemenne pacu€tHsix 3a1a4

107

Kontponbshas pabora Ned4 1o temam:
"OcnoBbl CTO", "KoprmyckynsipHO-BOJTHOBOM
nyanusm"

108

OTBITHI TI0 UCCIICIOBAHUIO CTPOCHHUS aTOMA.
[TnanerapnHas mozens atoma Pesepdopna

POIII
https://resh.edu.ru/subject/28/11/

109

IToctynate!r bopa

POIII
https://resh.edu.ru/subject/28/11/

110

Buns! cnexktpoB. CrieKTp ypoBHEN 3HEpPruu
aToMa BoJopoaa

111

CroHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC
cBera. Jlazep

POIII
https://resh.edu.ru/subject/28/11/

112

Hyxnonnas monens siapa ['eitzenOepra-
NBanenko. 3apsi 1 MacCOBOE YHCIIO SIPA.
W3oromnel. PagnoakTuBHOCTE

POIII
https://resh.edu.ru/subject/28/11/

113

3aKOH paJuoaKTUBHOrO pacnaja. CBoncTea
WOHU3UPYIOUIEro u3iaydeHus. Bimsaue
PaaAOaAKTUBHOCTHU Ha )KHUBBIC OPraHU3MBI.
Jo3zumeTpus

114

DHeprusi CBsI3U HyKJIOHOB B sape. SnepHble
cuiibl. JlegekTt maccol sapa. SaepHbie
peakuuu. Snepusie peaktopsl. [Ipodnembl
YIPABJIIEMOr 0 TEPMOSEPHOIO CUHTE3A.
DKOJIOrMY€ecKre aCleKThl pa3BUTHUS SAEPHOU
SHEPreTUKH

POIII
https://resh.edu.ru/subject/28/11/

115

MeTtoapl perucTpaluyu U UCClIeI0BaHUs
3JIEMEHTapHbIX YacTUull. ODyHAaMEHTAJIbHBIC
B3aUMO/Iel CTBUS. bapruoHbl, ME30HBI U
nentoHsbl. [IpeacraBnenne o CtaHmapTHON
Mozenu. KBapk-rirooHHast MOJIeNb aIpOHOB

POIII
https://resh.edu.ru/subject/28/11/

116

®usuka 3a npenenamu CraHIapTHOU
Mozenu. TémHas maTepusi U TEMHAs SHEPIusl.
EnunCcTBO QHM3MYecKkoii KapTHHBI MUPa
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117

KopoTkoBpemeHHasi KOHTpOJbHas padbora
No5 "®duzuka aroma. Puzuka aTOMHOTO sJIpa.
DJIEeMEHTapHbIE€ YaCTULIBI"

118

®u3nuecKuil MPaKTUKYM I10 TEME
"UccnenoBaHue AW CTBUS ITOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

119

dusnueckuil MpakTUKyM 110 TeMme "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA"

120

@u3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue siBJICHUS JIEKTPOMArHUTHOM
UHIyKIAn"

121

dusnueckuil mpakTUKyMm 1o reme "Coopka
MOJIEJIH JIEKTPOMArHuTHOI O reneparopa”

122

Du3nuecKknil MPaKTUKYM IO TEME
"N3mepenue nepruoaa CBOOOAHBIX KOIeOaHUIA
HUTSHOT'O ¥ IPYKUHHOI'O MasiTHUKOB"

123

du3nuecKkuil TPaKTUKYM IO TEME
"[IpeoOpa3zoBanHue 3HEPTUH B MPYKUHHOM
MasTHUKE"

124

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIeNH IEPEMEHHOr0 ToKa"

125

dusnueckuil pakTUKyM 1o Teme "M3yuenue
11apaMeTpOB 3BYKOBOM BOJIHBI"

126

@u3nueckuil MPaKTUKYM 110 TEME
"NU3Mepenne nokazaTesns NpeaoMIeHUs
crekiua'

127

@u3nYeCKHil MPAaKTUKYM I10 TEME
"N3mepeHne GOKyCHOr 0 pacCTOSHUSA
paccenBarOUIMX JUH3"

128

@u3nYeCKHil MPAKTUKYM I10 TEME
"Habmonenue qudpakuuu, UHTEppEpeHIun
U NOJIIpU3aluy cBeTa"

129

Pu3nyecKuil MPAaKTUKYM 110 TEME




"OnpeneneHre UMITyJIbca U SHEPruu
pPENATHBUCTCKHX YacTHIl (1o (oTorpadusm
TPEKOB 3aPsKEHHBIX YACTHI] B MATHUTHOM
rone)"

Pu3nYeCKU MPAKTUKYM I10 TEME
130 "HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA 1 1
4yepe3 CBETOJMO OT HalpshKeHus"

@u3HYECKHl IPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pexeHHOro
aTOMapHOr0 BOJOPO/Ia U U3MEPEHUE
noctosiHHo#i Punoepra"

131

Du3nuecKnil MPaKTUKYM IO TEME
132 "UccnenoBanue paauoakTUBHOTO (poHa ¢ 1 1
HCIIO0JIb30BaHUEM Jo3umerpa’

duznuecKuil TPaKTUKYM IO TEME
133 "HaGnronenus B Teneckon JIyHBI, MIaHET, 1 1
TYMaHHOCTEH M 3BE3THBIX CKOILJICHUM"

O06o001IeHe U CHCTEeMAaTH3AINS 3HAHHUH.
Ponb ¢usukm u actpoHOMHM B
134 3KOHOMHUYECKOM, TEXHOJOrHYECKOM, 1
COIMAJILHOM U ATUYECKOH cepax
JeATeIbHOCTH YEIIOBCKA

POIII
https://resh.edu.ru/subject/28/11/

O06o01IeHue 1 cucTeMaTu3anus 3HaHUH.
135 Posib 1 MecTO pU3UKK U aCTPOHOMHUU B 1
COBpPEMEHHOM HayuyHOH KapTHHE MHUpPa

O060011eHNE U cucTeMaTU3alUs 3HaHUH.
Posb ¢uznueckoit Teopun B popMrupoBaHun
npescTaBiIeHui 0 GU3MUECKON KapTuHe

136 MHpPa, MECTO (PU3MYECKON KapTHHBI MUPA B !
00IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUH O PHPOJIE

137 O00011IeHNE U CHCTEMATHU3ALIMS 3HAHUH 10 |
teme "Kunematnka"

138 O00011IeHNE U CHCTEMATHU3ALIMSA 3HAHUH 110 |

teme "Kunematuka"



https://resh.edu.ru/subject/28/11/

O000111eHME U CHCTEMATH3ALHS 3HAHUH I10

139 teme "Jlunamuka"
140 O000111eH1E U cUCTEMATH3ALMS 3HAHUH I10
teme "Jlunamuka"
141 O0001IeHrEe U CUCTEMATU3ALMS 3HAHUH 110 POII
teme "CTaTuka TBep0ro rena" https://resh.edu.ru/subject/28/11/
142 O0001IeHrEe U cCUCTEMATH3aIiA 3HaHUH 110
Teme "3aKOHbI COXpaHEHUS! B MEXaHUKe"
143 O0001IeHrEe U CUCTEMATH3aIiA 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUs B MeXaHUKE"
O06o0mIeHre U cUcTeMaTU3alMs 3HAHUH 110
144 Tteme "OCHOBBI MOJIEKYJISIPHO-KHHETHY €CKOU
Teopun"
145 O0o0mIeHre U CUCTEMAaTU3alMs 3HAHUH 110
teme "Tepmogunamuka. TemnoBbie MaIMHbL"
146 O0o00mIeHre U CUCTEMATU3aLMs 3HAHUH 110
teme "Tepmogunamuka. TemnoBbsie MAIIMHBL"
O06o001IeHNEe U CUCTEMATH3AIUs 3HAHHUH 110
147 Teme "ArperatHble COCTOSIHUS BELIECTBA.
Pa3zoBbIe nepexob!"”
148 O06001IeHNEe U CUCTEMATU3AIUS 3HAHHUH 110
Teme "DyekTpudeckoe nojue"
149 O0o0mIeHre U cHCTeMaTU3allks 3HAHUH 110
teme "I10CTOSTHHBIN AIIeKTpUYeCcKUil TOK"
150 O000111eHNE U CUCTEMATHU3aLMs 3HAHUH 110
teme "[10CTOSHHBIN JIEKTPUYECKHI TOK"
151 O000111eHNE U CHCTEMATHU3ALMS 3HAHUH 110
teme "ToKU B pa3MyHbIX cpenax”
152 O000111eHE U cCUCTEMATH3ALHS 3HAHUH I10 POIII
teMe "MaruurtHoe nosie" https://resh.edu.ru/subject/28/11/
153 O0001IeHrEe U CUCTEMATU3ALMS 3HAHUH 110
Teme "DJIeKTPOMAarHUTHAsI UHIYKIus"
154 O0001IeHrEe U CUCTEMATU3ALMS 3HAHUH 110

teMe "Mexanudeckue Koineoanug"



https://resh.edu.ru/subject/28/11/
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O000111eHME U CHCTEMATH3ALHS 3HAHUH I10

155 1
teme "Mexannyeckue Kojeoanus"
156 O000111eH1E U cUCTEMATH3ALMS 3HAHUH I10 1
Teme "DJIeKTPOMAarHuTHbIE KonebaHus"
157 O0001IeHrEe U CUCTEMATH3aIAA 3HaHUH 110 |
Teme "DIeKTpOMarHUTHEIE Konebanus"
O0001IeHrEe U cCUCTEMATH3aIiA 3HaHUH 110 POII
158 TeMe "MexaHHnYeCKHE U DJIEKTPOMATrHUTHBIE 1 )
" p https://resh.edu.ru/subject/28/11/
BOJIHEI
O0001IeHrEe U cUCTEMAaTH3aA 3HaHUH 110
159 Teme "MexaHn4ecKHe U 3JeKTPOMArHUTHbIE 1
BOJIHBI"
O0001IeHrEe U cuCTEMAaTH3al A 3HaHUH 110
160 " " 1
teMe "OnTuka
O0001IeHrEe U cUCTEMAaTH3aIsA 3HaHUH 110
161 " " 1
teMe "OnTuka
162 O0001IeHrEe U cUCTEMAaTH3aIAA 3HAHUH 110 1
teme «KBaHTOBast huznkay
163 O0001IeHre U cucTeEMaTH3aIiA 3HaHUH 110 1
teme «KBaHTOBas1 huszHnKay
164 Htorosoe TectupoBaHue
165 Hrorosoe TectupoBanue
166 Koppekius 3Hanmit 1
167 Koppekuus 3Hannit 1
168 [IpoekTHas AeATENbHOCTh 1
169 IIpoekTHas neaTeIbHOCTD 1
170 [IpoekTHas AeATENbHOCTh 1
OBIIEE KOJIMYECTBO YHACOB I10 I[TPOTPAMME 170 16
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