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1.Ilnanupyemble pe3yabTaThl 0CBOCHHS Y4e0HOr0 npeamera «@u3uKka»

OcBoenune yueOHOro mpenmera «®du3uka» Ha ypOBHE CpEAHEro OOMmero oOpa3oBaHUS
(6a30BBIi  YPOBEHB)  JIOJDKHO  OOECIEYUTHh  JOCTIDKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yNbTAaThl OCBOEHHUSA yueOHOTrOo mnpeamera «Dusukay TOKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAIN, TIO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX  TPAJAWIIMOHHBIM  IIEHHOCTSIM  POCCHICKOTO  OOINEeCTBa, pPACIIUPECHHE
YKU3HEHHOTO OTBITa M OMBITAa JESITEIILHOCTH B IMPOIECCE PEaM3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOM JIESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAXKJAHCKOW  TMO3UIIMU  OOydaromIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPAJUIIHOHHBIX OOIIEYEIIOBEUECKMX TYMAHUCTHYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTh B HMHTEpECax TPa)xJaHCKOTO OOIIEeCTBa,
Y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIHUSIMHU ¥ HAa3HAUYCHUEM;

TOTOBHOCTH K TyMaHUTapHOMN U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUSM POCCUUCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIICHMBATh CUTYAllMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAsl ICTETUKY HaydHOTO TBOPYECTBA, MPHCYILIETO
¢buznueckoit HayKe;

S) TpyA0OBOr0 BOCIIMTAHMSA:

HMHTEPEC K pa3Nu4HbIM chepaM npoQeccuoHANbHOMN AeITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oydymiei mnpodeccuu u
pealin30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHHIO M caMOooOpa3oBaHHIO B 0OMacTu (PU3HKU Ha
MPOTSHKEHUU BCEU KU3HU,

6) ’K0JIOrNYE€CKOro BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh AKOJIOTMUECKON KyIbTYpbhl, OCO3HAaHHE TJIOOATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

MJIAHUPOBAHUE U OCYILIECTBICHHE IEHCTBUI B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHUS 1IeJIer
YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIupeHre OmnbiTa JESATENbHOCTH HKOJOTMYECKON  HANpaBlIEeHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:



c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOH NESTEIHHOCTH, TOTOBHOCTH B MPOLIECCE M3YyUCHUS (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO U UCCIEI0BATENBCKYIO JIEATEIbHOCTh HHANBHYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENIEHO (OPMYIIMPOBATh M  aKTYaJM3MPOBATH MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIENATH IIeNTN IS TEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKHX SIBIICHUSX;

pa3pabaTbIBaTh IUIAH PEIICHUS MPOOIEMBI C YYETOM aHAN3a UMEIOIINXCS MAaTePUATBHBIX
HEMAaTepHaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBHE PE3YJITAaTOB IEISIM,
OIICHUBATh PUCKH MTOCIIEICTBUH NESTETHLHOCTH,

KOOPAMHUPOBAaTh M BBHITNOJHATH pabOTy B YCIOBUSAX pPEATBHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble uccienoBarebcKue AelicTBUS:

BIIQJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH TOHITHSAMH M MeToJaMH (pusmueckon
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATENBCKOM W TPOEKTHOW IEATENBHOCTH B 00JIACTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEUICHHS 3a1ad
(GU3NIECKOTO COACPIKaHM, TPUMEHEHHIO PA3IMYHBIX METOOB TIO3HAHMS,

BIIQJICTh BHUJAMHU JICATEIHHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCJIE TIPH CO3JIaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJIATh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBaTh 3ajady, BBIJIBUTAThH
TUIOTE3y € pelIeHus], HaXOUTh apryMEHTBI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 33a]1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 33Jaul Pe3yJIbTaThl, KPUTHYECKU OI[CHUBATh
WX JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MECHEHUE B HOBBIX YCIOBHSIX;

CTaBHUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BATECIbHON JNESTEIBHOCTH, B TOM
YHCIIC IPU U3YYEHUH (PU3HKH,

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh TIPHOOPETEHHBIN OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC UJI€U, TIPEIaraTh OPUTMHAIBHBIE TIOIXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HAaBBIKAMH TONy4YeHHS WHGOpPMAUUU (PU3UIECKOTO COMCPIKAHHUS W3 MCTOYHHKOB
pasHbBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIIATH IOMCK, aHAlIMW3, CHUCTEeMATU3alUI0 |
WHTEPIPETAINIO HHPOPMAITIH PA3TUYHBIX BUJOB U (HOPM MpeACTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;

WCII0JIb30BaTh CPeICTBA HH(DOPMALIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEeLICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C CcOONIofeHHeM TpeOoBaHMIA
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SPrOHOMMKH, TEXHUKH O€30IaCHOCTH, THUTHMEHBI, PEeCcypcocOepeKeHHs, MPABOBBIX M STHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COJCPKAHUSA B pPa3IMUHbIX (QopMatax ¢ yu€ToM
Ha3HA4YeHUS MHPOPMALUMH U LIEJIEBOI ayAUTOPUH, BEIOUPAst ONTHMAIBHYIO (OPMY IPEACTaBICHUS
Y BU3yaJIM3allHu.

KoMMmyHukaTuBHbBIe YHUBepcaabHbIe yYeOHbIe JeliCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(MIUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3pPEHHsI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;

BBIOMpATh TEMATUKYy M METOJIbl COBMECTHBIX JIEHCTBUH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUAMATh [E€JIM COBMECTHOW JI€ATEIBbHOCTH, OPraHU30BBIBaTb W KOOPAWMHUPOBATH
JEUCTBHUS O €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUH, PACIIPEACIIATh POJIU ¢ YUETOM MHEHUI
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU paboTHI;

OIICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXIOr0 y4yaCTHHUKAa KOMAaHJbl B OOIIMI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJiaraTh HOBBIE MPOEKTHI, OLEHHWBATh WJEU C NO3WLUH HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IIOBEJICHHWE B PA3JIMYHBIX CUTYalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEJIPHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATEIBLHOCTh B 00JIACTH (UBHKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITMPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITEJIPHO COCTaBJIATh ILJIaH PEIICHUS PAacUYECTHBIX M KAYeCTBEHHBIX 3a/ay, IUIaH
BBITTOJTHEHUSI TIPAKTUYECKOW paboOThl ¢  Y4ETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JaBaTh OIEHKY HOBBIM CUTYaIUSIM;
pactImpsaTh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JienaTh OCO3HAHHBINM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
perieHue;
OIIEHUBATDH NMPUOOPETEHHBIN OIIBIT;
croco0cTBOBATH (POPMUPOBAHUIO U MIPOSBICHHUIO APYAULIUU B 00JaCTH (DU3HUKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIaIETh HaBBIKAMH TTO3HABATENHHON pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX JACUCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI pepIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATU3€ PE3yIbTaTOB ACSITEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
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MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mporiecce 10CTHKEHUSI IMYHOCTHBIX PE3YJAbTATOB OCBOCHHUS MPOTPAMMBI 110 (U3HUKE IS
YPOBHSI CpEIHEro o0miero o0pa3oBaHUs y OOYYAIOIIUXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIN
MHTEIUICKT, TPEATOJIaraonuii ¢chopMUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHATILHON cpepbl, ObITH yBEPEHHBIM B cebe;

CaMOPETYJIMPOBAHHUSI, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEACHUE, CIIOCOOHOCTh aJallTUPOBAThCA K AMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEH CTPEMJICHHME K JOCTHKCHHIO LEIUM U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JCHCTBOBATh UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh ASMOIMOHAIBHOE COCTOSIHME JpPYTuX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTpanBaTh OTHOILIEHHUS C IPYTMMH
JOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTtbh KOHQIUKTHL.

HNPEIMETHBIE PE3YJIBTATHBI

K xonny obyuenus B 11 kjacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (pu3uku B (HOPMUPOBAHHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTH, B MPAKTHYECKOM
NEeSITeNIbHOCTH JIFOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS M3YYEHHBIX (U3MYECKUX MOJeNeld: TOYEUHbIN
ANEKTPUYECKUH 3apsifl, JIyd CBETa, TOUCYHBIN HCTOYHHUK CBETA, S/I€pHAsi MOJEIIb aTOMa, HyKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH peleHn: pU3NYEeCcKUX 3a]ay;

pacro3HaBaTh (U3MUECKHE SIBICHHS (MPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH U KBAHTOBOM (DM3HMKHU: AJIEKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJCHCTBUE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKUUS, JEWCTBUE MArHUTHOTO II0JS HAa NPOBOJHUK C TOKOM M ABWXKYUIUMCSA 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSIMOJIMHEITHOE pacHpOCTpaHEHUE CBETa, OTPa’KeHue,
npenomiieHue, uHTepdepeHuus, audpakuus U TOJApU3alUs CBeTa, MAUCIEPCHS CBETAa,
dboTornekrpuueckuii dpdext (poTodrdhdexT), cCBeTOBOE MaBiIcHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIuOAKTUBHOCTb;

OTHCHIBATh HM3y4YCHHBIE CBOMCTBA BelIeCTBa (AIEKTPHUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CpPel]) U DIEKTPOMAarHUTHbIE SBJICHUS (IIPOLIECCHI),
UCTONIb3YS (U3UYECKUE BEIMYUHBL: JJIEKTPUYECKUI 3apsii, CHJIa TOKa, JJIEKTPUYECKOE
HaIpsKEHUE, IEKTPUUYECKOE COMPOTUBJIECHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs CUJa,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTyIIKH, SHEPrusi 3JIEKTPUUECKOr0 M MarHUTHOTO MOJeH, Mepuoa M 4YacToTa KoJiebaHui B
Kosie0aTeabHOM KOHTYpe, 3apsi U CUiIa TOKa B MPOLEcCe TapMOHUYECKUX JIEKTPOMArHUTHBIX
KosebaHul, (OKYCHOE pacCTOSHHE UM OINTHYEeCKas CHJa JIMH3bL, MPH ONHCAHUU IPABHIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCHOJb3YyEeMbIX BEIMYUH, WX OOO3HAUEHWs W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETUUUHAMU;

ONMCBHIBATH H3YYEHHBIC KBAHTOBBIC SBIEHMS M TIPOLECCHI, HCHOJB3Yd (PU3HUECKHUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETA, DHEPrus M
UMIynbCc (OTOHA, MEPUOJ TMOJIypaclajga, SHEPrusi CBA3M AaTOMHBIX SJ€p, NPH ONHUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT HCIOJb3YeMbIX BEJIMYMH, MX OOO3HAYeHHs H
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eIMHUIIBI, YKa3bIBaTh (HOPMYIbBI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIHYMHY C JAPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

aHaTM3UpPOBaTh (DU3NYECKHUE TPOLECCHl M SBJICHUS, WCHOJIB3Yysd (PU3MUECKUE 3aKOHBI U
OpUHIMIBL  3akOH OMa, 3aKOHbI IIOCIENOBATEIbHOIO UM NApajuIEIbHOTO  COEAUHEHMS
MPOBOJHUKOB, 3akoH Jxoyns—JleHma, 3akOH  3JEKTPOMAarHUTHOM  WHIAYKUWH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHbl OTPA)KEHUSI CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHEeHHE DUHINTEHHA U1l PoTodPdeKTa, 3aK0OH COXpaHSHUS SJHEPTHH, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXpPAHEHMs 3JIEKTPUYECKOIo 3apsija, 3aKOH COXPAaHEHUsS MacCOBOIO 4MCIIa,
nocTynartel bopa, 3akoH paguoOakTHBHOIO pacnaja, MOpU O3TOM  pa3ivyaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKCHHEC W YCIOBUSA (TpaHHIIBI, OOJACTH)
MIPUMEHHUMOCTH;

OTEENATh HAIpaBlIEHWE BEKTOpa WHIAYKIUU MAarHUTHOTO TOJISI NMPOBOJHHKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI MO MCCIEAOBAHNIO (U3NYECKUX SBJICHUI M TPOLECCOB C
UCIOJIb30BAHMEM  TPSMBIX U KOCBEHHbIX HU3MEpPEHUil: Mnpu 3ToM  (QOpMYIHpOBaTh
npobseMy/3agady u TUIIOTE3y yueOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pynoBaHuUs, IPOBOJUTE OTBIT U (POPMYIIHPOBATH BHIBObI;

OCYILIECTBIISITh TpPSAMbIE W KOCBEHHbIE HU3MEpPEeHMsI (M3MUECKUX BEIMYMH, IPU STOM
BBIOMpATh ONTUMAIbHBIA CIMOCO0 M3MEPEHHs] W UCHOJIb30BaTh M3BECTHBIE METOJBI OLIEHKH
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKHX BEIMYMH C UCIOJIB30BAHUEM MPAMBIX W3MEpPEHUIl:
P 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBATH PE3YJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
¢busznueckux BEIMYMH B BUAEe TaOMUI] U TrpauKOB, [JelaTh BBIBOJALI IO pe3ylbTaTaM
HCCIIEA0BAHUS;

coOnroAaTh MpaBuiia 0O€30MAacHOTO Tpyda MpU NPOBEICHUHM HCCIEIOBAaHUI B pamKax
y4eOHOTO  SKCIEepUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U  MPOEKTHOM  JAEATEeIbHOCTH C
HCIO0JIb30BAHNEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemiatb pacu€THbIE 3aJaud C SBHO 33JaHHONW (U3MYECKOM MOJENbI0, HUCHOJIB3Ys
¢dbuznyecKkue 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aud BHIOMpATh (PU3HUECKYIO
MOJIeNb, BBIICNATH (pU3MUecKkue BeIWYHMHBI U (DOpMyNbl, HEOOXOAMMBbIE id €€ pEeIICHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HaYeHUs PU3NUECKON BEIHUMHBI,

peuiaTh KAayeCTBEHHBIE 3a/Jaud: BBICTPAUBATH JIOTMUECKH HENPOTUBOPEUYMBYIO IIEMOYKY
paccyXJeHUl ¢ OMOPO Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCII0JIb30BaTh MPU PEIICHUN YU4eOHBIX 3a7]a4 COBpEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTHU
JUIA TIOMCKA, CTPYKTYpUPOBAaHHS, HHTEPIpETAllMd W TPEJCTaBlIeHUs Yy4eOHOW H Hay4yHO-
MOMyJsIpHON MHGOPMAIUU, TIOTYYEHHON U3 Pa3TUYHbIX HCTOYHUKOB, KPUTHYECKHU aHAJTU3UPOBATh
MOJIy4aeMyro HHPOPMAIHUIO;

OOBSACHATH MPUHLUIBI JCHCTBHUS MAalIUuH, MIPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inuyarh
yCJIOBHA UX O€30MaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOCKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B MOBCEIHEBHON KU3HHU U1 00eCTIeYeHUs
0€30IaCHOCTH MpH 00pallleHNH ¢ NMpUOopaMM U TEXHUYECKUMHU YCTPOHCTBaMH, AJISI COXpaHEHHUs
3JI0POBBS U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOILEH cpejie;

paboTaTh B TpyNIE C BHIMOJHEHUEM PA3TUYHBIX COIMANBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIbI, palMoOHAIbHO pacHpeneNaTh OO0S3aHHOCTM H  IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CHUTYallUsX, aJ€KBAaTHO OLICHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIMIbl B
peleHre paccMaTpruBaeMoi IPOOIEMBI.



2.Conep:xanne yyeOHOro npeamera «®usuka»

11 KJIACC

DJIeKTPOAMHAMHKA

Maznummnoe none. IneKmpomMacHumMHAA UHOYKYUA

[ToctostHHpIE MarHuThl. B3auMoIelCTBHE TMOCTOSHHBIX MArHUTOB. MarnuTHoe moJie.
Bekrop marauTHON MHAYKUUU. [IpuHIAI Cyneprno3suuuyu MarHUTHBIX MOJed. JINHMM MarHUTHON
uHaykuu. KapTtrHa mTuHui MarHUTHOM MHTYKITUH TOJISl IOCTOSIHHBIX MarHUTOB.

MarsuTtHOE 10JIe NMPOBOJHHMKA C TOKOM. KapTuHa NMHUN MHIYKIMM MAarHUTHOTO IIOJIA
JUIMHHOTO TIPSIMOTO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO NPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBlICHUE.

Cuna Jlopenma, e€ MoOIynp | HampaBiieHue. [[BibkeHue 3apsuKeHHOM dYacTHIBl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiel Jlopenua.

SIBneHue ONEKTPOMArHUTHOM MHAYKHMHM. IIoTOK Bekropa MAarHUTHOW HHIYKIUU.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe nanekTpuueckoe IMoje. DIEKTPOJBWXKYIAs CWIA HHAYKIHM B IIPOBOJHHUKE,
JBHKYIIEMCS] IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTG. SIBI€HNE CAMOMHIYKIIMHA. DJIEKTPOIBIKYIAS CUJIa CAMOUHTYKIIWH.

DHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: IIOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTULl, UHIYKI[HOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOABUKYIIEH CHJIBI MHAYKUHUH OT CKOPOCTH WM3MEHEHUsT MarHUTHOI'O
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYyIIKUA C TOKOM.

HccnenoBanue AeiicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Kosie6anust 1 BOJTHBI
Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJ1OAHUA
KonebarenpHast cuctema. CB0oOOgHBIE MeXaHMUYeCKHWe KoyiebaHus. [apMoHHUYEecKue
konebanus. Ilepwon, dactora, amrumtyna u  (aza konebanwii. [IpyXUHHBI MasSTHUK.
MatemaTuueckuii MassTHUK. Y paBHEHUE TapMOHHUYECKUX KosebaHuil. [IpeBpanienue sHepruu mnpu
rapMOHUYECKHUX KOJIeOaHMSIX.



Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJICATBHOM
KoIe0aTeIbHOM  KOHTYype. AHAIOTUS MEXKIy MEXaHWYeCKMMH M DJIEKTPOMarHUTHBIMU
konebanusamMu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPrUU B HACATBHOM KOJIeOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxaromuX KoJIeOaHUSAX. BBIHYXKIEHHbIE MEXaHWYECKHE KOJeOaHWMs.
Pe3onanc. Beinyx/1eHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CHHYCOMAAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTH NMEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpousBoncTBo, mepenada W IMOTPEOJICHHE JJICKTPUICCKOW DSHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOMU3BOJCTBE AEKTpol’Hepruu. KynbTypa HMCHOJIB30BaHUSA
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA W IIPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHON cUCTEMBI (MPYKUHHBIM WJIM MaTeMaTUYeCKU
MasITHUK).

HabGnronenue 3aryxaromux KojiebaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmorpaMmsl - (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUST OT BPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu mocienoBaTeIbHOM COCIMHEHUM PE3UCTOPA, KAaTyIIKW WHIYKTHBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOINIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIepUoOJa MalbIX KojeOaHUH Ipy3a Ha HUTU OT JUIMHBI HUTH U
Maccsl Ipysa.

HccnenoBanue MepeMEHHOrO0 TOKa B LENHM U3  IOCIEAOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Mexanuueckue u 31eKmpPOMAZHUMHbLE 60TIHbL

MexaHnyeckue BOJIHBL, ycioBus pacnpoctpanenus. [lepron. CkopocTs pacipocTpaHeHus U
nnuHa BosHbL. [lonepeunsle v poaosbHble BOJIHBL MHTEphepeHuns u nuppakuns MexaHM4ecKuX
BOJIH.

3ByK. CxopocTs 3ByKa. [’ pomkocTs 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI H3JIydEHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanys BekTopoB E, B, V B anekTpomarantHo# BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpak€HHe,  IpenoMieHue, nosspusanust, audpaxuus, uHTepdepeHuus.  CkopocTb
IEKTPOMArHUTHBIX BOJIH.

[Ikana >7€KTPOMAarHUTHBIX BOJH. [IpuMeHEHHE JJIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIMIBI paguocBs3U U TeneBuAcHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOLEN CPEIBI.

TexHudeckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBasi JAMArHOCTHKA B TEXHUKE M MEIMIMHE, Dajgap, pajuONpPUEMHHUK, TEJIEBHU30p,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOOIBHBIX BOJIH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.
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Habmoienne oTpakeHus U IPEIOMIICHUSI MEXaHUYECKIX BOJIH.

Habmonenue naTepdepeHnn U Jupakinid MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabOmioenne CBsS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOH W YacTOTOMN
KOJIEOaHUH.

UccnegoBanue  CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE,  MPEJIOMIICHHE,
noJisipu3anust, Judpakmus, aHTephepeHITHSL.

Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeitHOE pacpocTpaHeHHE CBETa B OJHOPOIAHOU Cpee.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKkeHUs cBeTa. [locTpoeHWe HM300paKEHUH B TUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TPEJIOMJICHUS  CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIN yros MOTHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbli cocTaB Oenoro ceera. Ler.

ColOuparoriiue 1 paccewBaronde JWH3bL. ToHKas JjuH3a. DOKYCHOE pacCTOsIHUE U
OTNITHYECKasi cryia TOHKOW JuH3BI. [locTpoeHne m300pakeHnid B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYEHHE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntmka. UWaTepdepenunst cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHS
HaONIOACHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEp(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOYHHUKOB.

Hudpakuust cera. JudpakimuoHHas pemérka. YcCaoBUE HAONIOJACHHS  TJIABHBIX
MaKCHUMYMOB TIpH MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckre yCTpOWCTBa W NPAaKTHUECKOE NpPUMEHEHHe: OYKHW, Jyna, (oToammapar,
MPOEKIIMOHHBIN amnmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PpPaKIMOHHAs peniéTka,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE pacnpoCTpaHEHUE, OTpPaKEHHE U IHpejJoMieHHe cBera. Onrtuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOiCTB H300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue narepdepeHIiuy cBera.

Hab6nronenue qudpakiuu cBeTa.

Habmronenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

OcHOBBI cnenuaAJIbLHOIM TCOPHUHU OTHOCUTECJIBbHOCTH



I'panuubl IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. [locTynaTel cnenuaabHON TEOpHUH
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B  BaKyyMmMe, IPUHLHII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€UIEHNE BPEMEHHU U COKPALLEHUE JJIUHBIL.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBIL.

CBs13b Macchl ¢ SJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus NOKOSL.

KBanroBas ¢pusnka

dnemenmul K6AHMOBOU ONMUKU

@®otonbl. opmyna [Tnanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrusl U MMITYJIbC
¢doToHa.

OtkpeiTne u wuccienoBanue ¢orodpdexra. Omnbitet A. ['. CroneroBa. 3aKoHBI
dboTtorddexra. YpaBuenue DitnmreitHa as hotodddexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onbithl [1. H. JleGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckne yCTpOHCTBA M MpPaKTUYECKOE IpHUMEHeHue: (OTOAIEMEHT, (POTOATUUK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®doTor(dh(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELTHETO GoTOIPPeKTa.

Cseromnon.

Conneunas 6arapes.

Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -yactuil. I[lmanerapHas
Mojienb aroMa. [loctynarel bopa. M3nyuenue m morsyomeHne (OTOHOB MpPH IMEPEX0Jie aToMma C
OJHOTO YPOBHS SHEPIruu Ha Apyroi. Buasl ciektpoB. CreKTp ypOBHEN SHEPTUHU aTOMa BOJIOPOA.

BonHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA  aHAIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopaa.

Ornpenenenre JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Hab6nronenue nuHeHYaToro CrexkTpa.

Amomnoe aopo

DKCIEPUMEHTHI, JOKA3bIBAIOIIUE CIOKHOCTh CTPOEHUS Aapa. OTKPBITHE PAIMOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo ompesneneHnio cocTaBa pajnoakTUBHOro u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue panoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE TpOTOHA U HeWTpoHA. HykinoHHas Monens siapa I'eiizen6epra—lBanenko. 3apsia
anpa. MaccoBoe uncio aapa. M3otomnsl.

Anbpa-pacnan. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['amMa-uzinyueHue. 3akoH
paZvoaKTUBHOIO pachaja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Macchl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 SEP.

Snepusiii  peakrop. Tepmosaepuslii cunTe3. I[IpoOneMbl W THEPCHEKTHBHI SIEPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKTBI AEPHOIN 3HEPTrEeTUKU.
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OnemeHTapHble YacTULbl. OTKpPBITHE IO3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (pr3ndeckoil KapTHHBI MHpa.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE INPUMEHEHME: JI03UMETP, KaMepa BuibcoHa,
SJIEPHBIN PEAKTOP, aTOMHast bomOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

DJIeMEeHTHI ACTPOHOMMHU U aCTPOPU3UKHU

Dranbl pazBuThs actpoHoMuH. [IpukiiaHoe 1 MUPOBO33pPEHUECKOE 3HAYCHUE aCTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneyHas cuctema.

Connue. ConneuHass akTUBHOCTb. Mctounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HUX
OCHOBHBIE€ XapaKTePUCTUKHU. J{narpamma «CreKTpadbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI TJIABHON
MOCJIEI0BATEILHOCTH.  3aBUCMMOCTh ~ «Macca — CBETUMOCTb»  JUIsi  3BE31  TJIABHOM
MOCJIeI0BAaTeNIbHOCTH. BHyTpennee crtpoenme 3BE3n. CoOBpEeMEHHBIE TIPENCTaBICHUS O
MPOUCXO0XKACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiit [1yts — Hamia [Nanaktuka. [lonoxenune n qeuxenne Connua B ['amaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B SApax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PaszOeranue ramaktuk. Teopust
Bosbiioro B3peiBa. PeIMkTOBOE M3TydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie npoGieMbl acCTPOHOMUH.

Yuenuueckue nabnooernus

Habntonenuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN
JUIS OTIpe/IeICHHs] MOJIOKEeHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, maner, Maeuroro [lyTu.

Oo6o0maronee NnoBTOpeHne

Ponp ¢u3uku M acTpOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOH, COLMATbHOM U
3THYECKOH cdepax AesaTeabHOCTH YelIoBeKa, POoJib U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM
HAy4yHOW KapTHHE MHpa, pOJb (u3nueckoil Teopuu B (GOPMHUPOBAHUU MPEICTABICHUNA O
¢buznueckoil KapTHHE MHpa, MECTO (U3UYECKONW KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

W3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kimacce ocymiecTBisercs ¢ yud€Trom
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMd MaTeMaTHKH, OWOJOTUHU, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

MeosicnpeOmemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHUSA:
SBJICHUE, Hay4yHbIH (akT, TUmoTe3a, ¢u3MyecKas BeJIMYMHA, 3aKOH, TEOpHs, HaOIoJIEeHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHHYC,
KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HUX
MPOEKIIMM Ha OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHA,
MPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPEIETICHHE TUIOIAAN TIOCKUX GUryp U o0bEMa Tel.

buonocus: anexTpudeckue sIBICHUS B )KUBOW MPUPOJE, KoJeOaTeNbHbIE TBUKCHHS B KUBOM
MPUPO/JIE, ONTUYECKHE SIBJICHUS B KUBOU MPUPOJE, NEHCTBUE paaralliy Ha )KUBbIE OPraHU3MBI.
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Xumusa: CTPOCHME aTOMOB M MOJIEKYyJ, KPHUCTaUIMYECKass CTPYKTypa TBEPIABIX TeEl,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

Tl'eocpaghus: MarHUTHBIE TOJIFOCA 3€MJTH, 3aJ€KH MArHUTHBIX Py, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACCHUN.

Texnonozcusn: NTUHUM DIIEKTPOIIEpEAAd, I€HEPATOp NMEPEMEHHOIO TOKA, DJICKTPOIBUIATEb,
WHAYKIMOHHAS TeYb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS OTITHUKA, COJIHEYHAas OaTapest.

3. TemaTuyeckoe NJIAHMPOBaHME, B TOM 4YHCJIe ¢ YYETOM padoyeil mporpaMMbl BOCIIMTAHUS
o4 11 kiaacea
11 kaacc

Ne KomnuectBo

HasBanue teMbl BocmurarenpHbii actiekt ypoka (hopma/ieins
/1 JacOB P (opma/miens)

1 MaruauTHO€E 1oJ1e 6 3nakoMctBO ¢ «[IpaBuiiaMu  BHYTpPEHHETO
pacnopsiika 00ydaroluXxcs», ¢ MpaBUIaAMH I10
TeXHUKE O€30MacHOCTH Ha Ypokax (U3UKUA C
1EIbI0 TOOYXKIIEHUS 00YyJaronuxcsi coOJIr01aTh
Ha ypOKe OOIIENPHUHSATHIE HOPMBI TIOBEIACHUS,
nmpaBujia OOIIEHHWS CO BCEMHU YJYaCTHUKAMH
00pa3oBaTEIBHOTO mpoiiecca, TIPUHITHATIBT

y4eOHOW TUCIUTUIMHBI U CAaMOOPTaHU3aITIH.

2 DneKTpOMarHuTHas 7
WUHIYKINS

3aHATHE-9KCKYPCHS C TEIbI0 K PaCIIUPCHHS
00pa30oBaTeNIbHOTO  TPOCTPAHCTBA  TIpEIMeETa,
BOCTIUTaHUsI JTFOOBU K MPEKPACHOMY, K TIPHUPO/IE,
K POJHOMY TOpOJIy, K pabo4nm npodeccusim.

3 Mexannueckue 3
KOJIeOaHus

VYyactue B H.ILK. naér BO3MOXXHOCTE
MPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PELICHHS
TEOPETUYECKON po0JieMbl, HaBBIK
reHEepUpOBaHUs W O(OPMIICHHS COOCTBEHHBIX
u7ei, HaBBIK YBAXXUTEJIHBHOTO OTHOIICHUS K
YyyXKUM HuaesM, odopmiieHHBIM B paboTax
JIPYTUX HCCeoBaTeNei, HaBBIK IMTyOIUYHOTO
BBICTYIICHUS nepen ayJIuTOpuUeH,
apryMEHTHUPOBAHMS U OTCTAUBAHUS CBOEH TOUKH
3peHust

4 DIEeKTpOMarHuTHbIE 8
KojebaHus

HcnonwszoBanne TtexHosoruu «lloprdonmoy», c
LIEIBIO pa3BUTHS CaMOCTOSATEILHOCTH,
pebiaekcud W CaMOOIIGHKH, ILJIaHUPOBAHHS
JEATEIbHOCTH, BUJICHUS NPABUIBHOTO BEKTOpa
JUTSL TaJTbHEUIIIETO Ppa3BUTHS CITIOCOOHOCTEH.

5 | MexaHu4eckue BOJIHBI 2 VYuactre B JeKajie €CTECTBEHHBIX HAYK C EJIbO
pa3BUTUSI  TIO3HABATEIIFHOH M TBOPYECKON
AKTHBHOCTH, HHHUIIMATHBHOCTH B Pa3INYHBIX
cdepax MpeaMeTHON NesATEeNbHOCTH, PACKPHITUS
TBOPYECKHUX CIIOCOOHOCTEH OOydarommxcst C
pPa3HBIMH 00pa30BaTENLHBIMH MOTPEOHOCTSIMH U

WHIWBUAYAJIbHBIMH BO3MOXKHOCTAMU

QHCKTpOMaFHI/ITHLIC
BOJIHBI

BI/IILCOJIGKI_II/II/I, O6CCHC‘II/IB3IOH_II/IC COBpPCMCHHBIC
AKTUBHOCTHU O6y‘-IaIOIJ_[I/IXCSI.

OnTuka

Co3znanue BHJIEOPOJINKOB C
UCIOJIb30BAHUE  BU3YAJbHBIX  00pa3zoB

LIEIBIO
TS
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CTUMYJIMPOBAHHWA IMO3HABATCIBHOI'O HHTCPCCA K

IpEIMETY.
8 DneMEHTBI TEOPUU 4 KoHkypc BHKTOpMH C LEJIBIO OpraHu3anuu
OTHOCUTEJIBHOCTH pa®oOTBl € MOJy4aeMOHl Ha YpOKE COLHUAIbHO

3HaYMMON HH(pOpMaLuell HHUIUUpOBaHUE €&
00CyX/1eH!s, BBICKA3bIBAHUS YYATIMHCS CBOETO
MHEHHUS 110 €€ NMOBOJY, BBIPAOOTKH CBOETO K HEH
OTHOILLIEHHUs, pa3BUTHE YMEHMS COBEpIIAThH
NPaBUIIBHBII BBIOOD.

9 | M3nydeHue u ceKTpbl 3 OKCKypcusi ¢ LeJIbl0 K  PAaCUIMPEHHUs
00pa30BaTEJILHOTO  IPOCTPAHCTBA  IIpEAMETa,
BOCIIMTAHMSI JTFOOBH K MPEKPACHOMY, K MPUPO/IE,
K POJIHOMY TOpOJy, K pabouuM npoeccusim.

10 KBaHTBI 1 aTOMBI 7 TecTsl B 3JIEKTPOHHBIX MIPUIIOKEHUAX
obecreynBaroIie COBPEMEHHbIE AKTUBHOCTH
00yJaronmxcs.

11 ATOMHOE A1p0 U 9 BuxTtopuna «OHU ObLIM TEPBBIMU» € LENbIO

JJIEMEHTapHbIE paccMOTpeHusi  MPUMEPOB  OTBETCTBEHHOTO,
YaCTHULIbI IpaXKIaHCKOTO MOBE/ICHUS, MIPOSIBJICHUS

YEJIOBEKOIOOHNS W JOOPOCEPCYHOCTH, TIEPEBO/T
COJICp)KaHUS C YPOBHS 3HAHWA Ha YPOBCHb
JIMYHOCTHBIX CMBICJIOB, BOCIIPUATHE HeHHOCTeﬁ
yepe3 MmoA0O0p COOTBETCTBYIOIIUX TEKCTOB ISt
YTCHUA, 3aJad [ pPCIICHU, HpO6HeMHBIX
CUTyanuid Ui OOCYKICHHs B Kjacce, aHaU3

MOCTYITKOB JOJIEH, HCTOPHI cyneo,
KOMMEHTApUA K HPOUCXONAIIMM B  MHUPE
COOBITHSIM
12 | CtpoeHue u 3BOJIIOLUS 7 Co3nanue BUICOPOJUKOB C LENIBI0
Bcenennoi WCIIOJIb30BaHNE  BHU3yaJbHBIX O00pa3oB  yId
CTUMYJIMPOBaHUs MO3HABATEIHOIO HMHTEpeca K
IIPEMETY.
NUTOI'O 68
Hpnio:xxkenue Nel
11 kuace
Ne
Tema ypoxka
n/m
1. | MarnuTtHOe noJie Toka. B3auMoCBs3b 3JIEKTPUYECKOTO U MArHUTHOT'O MOJIEH.
2. | Cuna Amnepa. Pemenue 3aa4 Ha cuity Amnepa.
3. | JlelicTBME€ MarHUTHOTO NOJI HAa JBUKYILYIOCS 3apshkeHHYro yactuily. Cuia Jlopenua.
4. | Pemienne 3agau Ha cuiny JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA
5. | Pemenue 3anau Ha cuiy Jlopenna u cuny Amnepa. [ToaroroBka k KOHTPOJIBHOU padoTe.
6. | KontponpHas pabota Ne 1 «MarautHoe nosue»
7. | AHanmu3 KOHTPOJIBHOM pabOThl. DIEKTPOMArHuTHAs MHAYKIKS. MarHUTHBIN MOTOK
8. | DHeprust MarHuTHOTrO NoJist AemoHctpanus. [Ipasuno Jlenna
9. | 3akoH snexkTpoMarHUTHOM HMHAYKIUHU. DJIC MHAYKIMU B JBIXKYIIMXCA MPOBOJHUKAX.
Camounaykuusa. UHnykTuBHOCTH. OnbIThI [ 'eHpH.
10. | Pemienne 3amad Ha 3aKOH SJEKTPOMArHUTHOW MHAYKUMH. [TOoArOTOBKAa K KOHTPOJIBHOU
paoore.
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11. | KontpousbHas padoTa Ne 2 «DnekTpoMarHuTHas! HHTYKIIHS

12. | Ananu3 KoHTpoJsibHOW paboTbl. JlaGopatopHas paGora Ne 1 «V3mepeHHe MarHUTHOU
VH]TYKITAK»

13. | CBoOonHbIe KONeOanus. ['apmMoHnUeckue KosieOanus. Penienne 3a1ady Ha MEXaHHUYECKUE
KoJIe0aHuUs.

14. | BelHyX/IeHHBIE U 3aTyXarouue Kosebanus. Pe3oHaHc.

15. | JJabopatopHast pabdora Ne 2 «OmpexnencHue YCKOPEHHS CBOOOTHOTO TMAJICHUS TIPH
IIOMOIIY MasiTHUKa

16. | [lepemennsbIit TOK. Pe3uctop B 1ienu nepeMeHHoro Toka. JleMmoncrparusi.

17. | CBoOOHBIC DIIEKTPOMArHUTHBIE KoJieObaHus. [apMmoHudeckuwe KoneOanus. Dopmyna
TomcoHa.

18. | KaTymika HHAYKTUBHOCTH B LIENIM IEPEMEHHOT0 TOKA JEMOHCTpAIMSL.

19. | Pe3onanc B anexkTpuueckoii nenu. ['eHeparop nepeMeHHoro Toka. Tpanchopmarop.

20. | JlabopaTtopHas pabota Ne 3 «M3ydenue yctpoiicTBa u paboThl TpaHchopMaTopar

21. | IlpousBojacTBO, nepefaya U NOTpeOIeHHE AIEKTpUUYecKoil sHepruu. Pemienue 3agau Ha
TIEPEMEHHBIN IIEKTPHUYECKHI TOK.

22. | Penienue 3aa4 Ha HepeMEeHHBIN nekTpudeckuil Tok [1oAroToBka K KOHTPOJIBHOU padoTe.

23. | KontposbHas padota Ne 3 «DneKTpoMarHuTHble KojaeOaHuUs»

24. | AHanu3 KOHTpOJbHOU paboThl. BosHOBBIE sBieHus. PacnpocTpaHeHue MexaHMYeCKHX
BOJIH. 3BYKOBBIE€ BOJIHBI.

25. | Uarepdepennus, nudpakiys, NoJspu3anns MEXaHHYeCKUX BOJH.

26. | DNeKTpOMarHUTHBIE BOJIHBL. JJIEKTPOMAarHWTHOE ToJe. JeMoHcTpauus. M3o0pereHue
pamuo A.C.IlonoBeiM. Ilpunnunsl paguocBszu. Ilepemaya mHdopmanuyu ¢ NOMOUIBIO
AJIEKTPOMArHUTHBIX BOJIH.

27. | Pa3nuuHble BUIBI AJEKTPOMATrHUTHBIX H3IYyYEHHH W HMX MNPAKTUYECKUE TPUMEHEHUS.
Pemrenye 3a7a4 Ha MarHUTHBIE B3aUMOJEHCTBUSA

28. | Pemenue 3a1au Ha MarHUTHBIC B3auMOACHCTBUSA. [10Ar0TOBKA K KOHTPOJIBHOU padboTe

29. | KontpouspHas paboTa Ne 4 «D1eKTpoMarHuTHOE MOJIE)

30. | Ananu3 KOHTpoJIbHOU paboThl. CrkopocTh cBeta. [IpunHIun ['roiirenca. 3aKkoH OTpakeHUs
CBETA.

31. | 3akonbl mpenomiieHus cBeta. [losiHOE oTpaxeHue.

32. | Pemrenue 3a1a4 Ha 3aKOHBI OTPAYKEHHUSI U TPEIIOMIICHUSI.

33. | JlabopaTopHas padota Ne 4 «/3mepeHne nmoka3arens mIpeoMICHHUS CTEKIIa

34. | Jlunzel. TlocTpoeHue n300pakeHU B TUH3AX.

35. | ®opmyna TOHKOM JIMH3BL. YBEJIWYCHHUE B JIMH3E.

36. | JlabopaTopHas padota No5 «OnpeneneHue ONTUUECKON CHIIBI U (DOKYCHOTO PACCTOSHHS
coOuparomien JMH3bD.

37. | Pemienue 3a1a4 Ha NOCTPOEHUE B JIMH3AX.

38. | ducnepcus u untepdepeHIus cBeTa.

39. | dudpaxuus ceera. Judpakinuonnas pemeérka.

40. | IlonepeyHoctb cBeTOBBIX BOJIH. [lonsipuzanus ceera.

41. | Peienue 3aa4 Ha BOJHOBYIO ONTHKY.

42. | JlabopaTtopnas pabora Ne 6 «3MepeHne AJIMHBI CBETOBON BOJHBI)

43. | Pemenue 3aga4 no reMe «Ontuka». [ToAroToBka K KOHTPOJBHOU padoTe.

44. | KontposbHas pabota Ne 5 «Ontukay

45. | AHanu3 KOHTpoJsibHOW paboThl IlocTynarel TeOpUM OTHOCHUTENBHOCTH. PelsTHBHUCTCKUIMA
3aKOH CJIOKEHUSI CKOPOCTEM.

46. | OCHOBHBIE CIIECTBUS U3 MOCTYIaTOB TEOPUU OTHOCUTEIBHOCTH.

47. | Cs13p MeXly Maccoil ¥ dHepruel .PensTuBUCTCKas AMHAMHUKA.

48. | Buapl nuznydenunii. IctTouHuku cBera.

49. | CnexTpsl U CHEKTPAJIBHBINA aHAIN3.

50. | [IIkana aneKTpOMarHMTHBHIX BOJIH.
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51. | KBanTsl cBeta - potonbl. KoprycKynsgpHO-BoJIHOBOH nyanu3m. PotoddhdexT.

52. | Crpoenue aroma. ['unoresa ne bpoitns. ['unoresa [lnanka

53. | Pemienue 3anad Ha ypaBHeHHe GoTodddexTa.

54. | llpumenenue dororddexra. JlaBneHue ceera . XUMHUIECKOE CHCTBUE CBETA.

55. | Ctpoenue atoma. OnbIT Pesepdopaa.

56. | Atomusie cniekTphl. [Toctynatel bopa. CooTHomenne HeomnpeneneHHocTel [ elizenbepra
JIEMOHCTpPAIIHSL.

57. | Jlazepwl, KBanToBast Mexanuka. Pemenue 3amau Ha poToddhdexT.

58. | Pemenue 3amgau Ha potodapdext. [loaroroBka Kk KOHTPOILHOI paboTe.

59. | Konrpousenas pabota Ne 6 «Dotorddexr»

60. | AHanu3 KOHTPOJIBHOU pabOTHL. MoENIh CTPOEHMSI AaTOMHOTO Sipa. SIepHbIE CUJIBL..

61. | OTkpbITHE pago0aKTUBHOCTH. AJb(a, OeTa, raMma -U31y4eHuUs.

62. | ledbext Macchl ¥ SHEPrus CBSI3U sAapa.SliepHble peaKlnu.

63. | 3akoH  paJMOAaKTUBHOIO  pacmaja €ero CTaTUCTUYEeCKUM  Xapakrtep. BnusHue
MOHM3HPYIOIIEH paJriallii Ha XKHUBbIE OpraHu3Mbl. [lepros momypacnana.

64. | Pemienue 3anau no reMe «KBanTtoBast pusuka» [logrotoBka Kk KOHTPOJIbHOM paboTe.

65. | Konrposbnas paborta No 7 «KBanToBast puzukay

66. | lenenue sinep ypana. llennas peaxuwmst nenenust. TepmMosiepHasi peaxifusi.

67. | AHanu3  KOHTPOJIbHOM  pal®oThl. DnemeHTapHble 4YacTulbl. DyHIaMeHTanbHbBIE
B3aMMO/ICHCTBHSI.

68. | O6obmaromuii ypok «Pa3BuTHE TPENCTaBICHUH O CTPOSHWHW M CBOMCTBAX BEIIECTBA»

duzuka 311 CMCHTAPHBIX YaCTHII.
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