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B pabouyro mporpammy mo mnpenmery «®Dusnka» BHECEHbI HW3MCHCHUS,
OTpakalolue XoJ peanuszaluu nporpammbl Bocnutanuss MOY «PoxaecTBeHCKas
COlIll». Buecen wMoaynb «llxonbubit  ypox»  (IIporokon  3acemanus
nenaroruueckoro coeta Nel4 ot 26.08.2021 r., npuka3 Ne211 ot 26.08.2021 r.
«O Buecenun uzmenenuit B OOIT HOO, OOIT OO, OOIT COO»).

Pabouas mporpamma 1o (u3MKe Ui CpeJHEH IIKOJIBI  COCTaBJICHA Ha
OCHOBE:

— TpeboBaHMI K pe3ynbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNIbHOMN
nporpammbl  cpeaHero obmero obpazoBanus (OOII COQ), mpencTaBieHHBIX B
®enepanbHOM TOCyAapcTBEeHHOM oOpazoBarensHoM cTannapre (OI'OC COO)
cpeaHero oo1iero oopa3oBaHus;

— npuBezeHa B cooTBercTBUE ¢ DOOLII;

— aBTOPCKOM mporpamMMmsbl o pusuke ayist cpeanend mkonsl: [latanuna A.B.,
PaGouue nporpammel, ®usuka, 10-11 kinaccel. — M.: [Ipocsemenune, 2017.

I[lnanupyemblie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa
OcBoenne yudeOHOro mpeamera «Du3uka» Ha YPOBHE CPEIHErO OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUSI yueOHOTO mnpeaMera «Dusukay A0IKHBI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kmaaHcKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UITMK O00YyYarONIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEUECKUX  TyMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TI'PaXKIAHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHUE B3aUMOJICUCTBOBAThH C COLMAIIBHBIMU HHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHONIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;



CIOCOOHOCTh OIIGHMBATh CHUTYallMI0O M MPHUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTONYUBOTO OyAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIItOUas ICTETUKY Hay4HOIO TBOPUYECTBA,
npuUcyiero pu3nyeckoi Hayke;

5) Tpy10BOTr0 BOCIIMTAHUS:

UHTEpEC K pa3iuuHbM cepam mnpodeCcCHOHATBHONU IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIACTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYphl, OCO3HaHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYIIECTBICHHUE IEUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HaHUS LeJIed yCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JESATEIBHOCTH HKOJIOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTU HAy4YHON JeATEeTbHOCTH, TOTOBHOCTH B MPOLECCE
u3ydeHus: (QU3MKA  OCYHIECTBISATH  HPOEKTHYHD M HCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornuyeckune aelcTBUA:

CaMOCTOSITETbHO  (popMynuUpoOBaTh M aKTyallU3upoBaTh  MIpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh WETU JEITEIbHOCTH, 3a/JaBaTh NapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHMS;

BBISIBJIATH  3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B  pPacCMaTpPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMbI ¢ y4€TOM aHAIU3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;

KOOPJIMHUPOBATH U BBHITIONHATH PAOOTy B YCIOBUSAX PEaTbHOTO, BUPTYaTHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJA/IeTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMHU MOHATHSMH U METOJaMHU
($u3nuecKoil HayKu;

BJIa/IETh HABBIKAMHU yU€OHO-UCCIIEOBATENBLCKON U MPOEKTHOU NEATEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB peUIeHMs 3a4ad (U3UYECKOTO COACPKAaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHHS;

BJIAJAECTh BHUAAMHU JIEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIIPEeTallY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIISITh [PUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJISl J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh TIOJYYEHHBbIE B XOJA€ pEUIeHMs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb W (POPMYJIUpPOBaTH COOCTBEHHbIE 3aJadyd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAaHMS 1O (U3MKE B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIE PELICHUS.
Pa6ora ¢ unpopmaunmeii:

BJIa/I€Th HABbIKAMHU TOJY4YEHUS MHPOpMAUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNi0 MHPOPMAIUMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIOJIB30BaTh  CPEACTBA HMH(MOPMAIIMOHHBIX M  KOMMYHHUKalMOHHBIX
TEXHOJOTMI B pELIEHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMPaBOBbIX U  ATUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

co3JaBaTh TEKCThl (U3MUECKOTO COJEPKAHMS B PA3IMYHBIX (PopMarax cC
y4€TOM Ha3HAYEHUsI UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy nIpeCTaBICHUS U BU3yaJIU3al1U.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIISAThH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JESATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud W  CMST4Yath
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C HMCIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAHIHONW W HWHAWBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUUA C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh LEJIM  COBMECTHOM  JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHUKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HIEU C I[O3ULHUH HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IU4HbBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX M KAuE€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaThH e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO DJPYAUIIMH B 00JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, JMOIMOHAJILHBIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HAaBbIKAMHU  IIO03HABATEIbHOW  peQEKCUUM  Kak  OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peICKCUH AJI OLEHKU CUTYyalluH, BHIOOpa BEPHOTO
pelLIeHus;

YMETh OIIEHWBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO MX
CHU)KEHMUIO;

NPUHUMAaTh MOTHUBBI W apryMEHThl JAPYrUX MpH aHadu3e pe3yJbTaToB
NEeATEIbHOCTH;



MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TMPU aHaU3e pPe3yIbTaToB
JeSITEIIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B mporiecce TOCTHXKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHSI POTPAMMBI IO
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH UHTEIICKT, MIPEIOJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBATHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO 1ETU U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIIMOHAIILHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 10 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] W3YYEHHBIX (U3HUECKUX MOJIEIIEeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacro3HaBath (U3UYECKHUE SIBJICHUS (ITPOIIECChI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TECOPUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, auddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAllWs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM



cCoCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCIONB3Ys (DU3NYECKHE BEITUUYHMHBIL:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWK MPaBUIBHO TPaKTOBAThH
bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS UM €IUHMUIIbI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAaHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJIICHHUS,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrusi XaOTUYECKOrO JBMXKCHUSI MOJICKYJI, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIE€, HANPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUU CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE TPOIECCHl U SBJICHUS, UCTONB3Ys (hU3NYECKUE
3aKOHBI W MPUHIUIBL: 3aKOH BceMupHoro TsroteHus, |, |1 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUs MMITYJIbCa,
MPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHUSI BEIIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE TPUHILMUIBI JCUCTBUS MAalllMH, NOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJTHATh AKCIEPUMEHTHI 10 HCCIEI0BaHUI0 (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIMpPOBaTh BHIBOIHI,

OCYIIECTBIISATh MPSIMbIE Y KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUST M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3MUECKMMH  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0nro1aTh npaBuiia 0€30MaCHOTO TPyAa NP IMPOBEAEHUM UCCIEIOBAaHUMN B
pamMKax y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiath pacu€THbIE 3aJaydl C SBHO 3aJaHHON (IU3MYECKON MOJENbIo,
UCTIONB3YS (PHM3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaun
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTUYECKU HETIPOTHBOPEUUBYIO
LENOYKY PAaCCyKIECHUW C ONMOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U
duznueckue SBICHUS;

UCIONB30BaTh  MpPU  pEUHIeHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMAIUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

IPUBOUTH IPUMEPHI BKJIa/1a POCCHMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B PpPAa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCTIOJb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TIOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYXKAOUIEH Cpee;

paboTaTh B TpYIIE C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpaCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBATHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM POOJIEMBI.

K koHuy oOydenuss B 11 KJjacce npeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH IJIFOJEHU, LEIOCTHOCTh U E€HUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TNPUMEHEHUS W3YUYCHHBIX (UIHYECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJieJb aTOMa, HYKJIOHHash MOJENIb aTOMHOIO siipa MPH PEIIeHUH (PU3UUIECKUX
3az1ady;

pacro3HaBaTh (QpU3NUECKHe SIBICHUS (IIPOLECCHl) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTPUUECKasi MPOBOAUMOCTD,
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TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOOJsApU3alMs CBETa, JUCIEPCHUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas
PaOaKTUBHOCTE;

OMKCHIBATh W3YYEHHBIC CBOWCTBA BENIECTBA (DJICKTPUYECKUE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUUCCKUIN 3apsil, CHJa TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, JJICKTPOJBIDKYINAsA CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrepa, cuia JlopeHa, WHIYKTUBHOCTH
KAaTyIIKW, SHEPTUsl SJEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEpHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWila TOoKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYCHHS U EJAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITMIMHAMU;

ONKMCHIBATh W3yYCHHBIC KBAHTOBBIC SBJICHUS W TMPOIECCH, HCIOIB3YS
bu3NYeCKrue BEIMYHMHBI: CKOPOCTHh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHs U UMIYJILC (POTOHA, TEPHO/I TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (HU3UYECKUH CMBICI
WCITOJIB3YEMBIX BEJMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAMM3UPOBaTh (U3MUECKHE TPOIECCH M SBICHUS, WCIONb3YS (HU3MUYECKUE
3aKOHBI U MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHMs MAacCOBOTO YHMCa, MOCTynaTsl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTIPEJICIATh HAIPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, CuJibl AMmiepa u cuibl Jlopenta;

CTPOUTh W ONHUCHIBATh H300paKEHHE, CO3/[aBaeMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCIEIOBAHUI0 (DU3UYECKUX SBICHUA U
MIPOIIECCOB C WCIIOJIb30BAHWEM TMPSMBIX W KOCBEHHBIX H3MEPEHUMN: TMPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
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coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyNOBaHUS, MPOBOJUTH OMBIT H
(opMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIISATh MPSAMBIE U KOCBEHHBIE U3MEpPEHUsI (PU3NUYECKUX BEJIUYUH, NIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYUH C UCTIIOIb30BAaHUEM IPSAMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY, (PMKCHPOBATh pPE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIWIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0moaTh mpaBuiia 0€301MacHOro TpyAa MpU MPOBEACHUM UCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000Opy1I0BaHUS;

pemars pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3MUECKOM MOJEbIO,
UCIOJIB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (OPMYJIBL,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINYNHBI;

pelIaTh Ka4YeCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY PACCyKIECHUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
dbuznyeckue SBICHUS,

UCTIIONB30BaTh  MPU  peHIeHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMAILIMH, MTOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHATTM3UPOBATh MOIydaeMylo HH(POPMAIIUIO;

OOBSICHATH TPHUHIUMBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM KU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpudOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbS U COOIIIOJIEHUSI HOPM JKOJOTHYIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBINOJHCHUEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNBl, PAlMOHAIBHO paCHpeeisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJCKBATHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB T'PYIITIHI B PEIICHNE PacCMaTpHUBACMON TIPOOIIEMBI.

Conepxkanue yueOHOro nmpeamera
10 kaace:
Beenenne. ®u3zuka u pusnyeckue MeToAbl H3ydeHus npupoasi (1 yac)
®duzuka — Hayka o npupozae. Ousnveckue Tena u spienus. Habmonenue u
omucanne (Quanyeckux sBIeHUNA. DPU3NYECKUA SKCIepuMeHT. MoaenupoBaHue
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SBJICHUA W OOBEKTOB MPHUPOAL.. DuU3NYeCKne BEIUYMHBI M UX HU3MEpPCHHUE.

TO4HOCTP M MOrPENIHOCTh H3MEpPEHUl. MexAayHapoaHas CUCTEMa ECOUHUL.

@u3NuecKue 3aKOHbI U 3aKOHOMEPHOCTH. Pu3nka M TexHuka. HayuHbslii MeTon

no3Hanud. Ponb ¢pusnku B GopMupoBaHUM €CTECTBEHHOHAYYHOU IPaMOTHOCTH.
Mexanuka (27 gac)

Mexanudeckoe IBIKeHHE. MaTepuaibHas TOYKa Kak MOAENb (hU3UYECKOTO
Tena. OTHOCHUTENBHOCTh MEXaHWYecKoro naBwxkeHud. Cucrema orTcuera.
du3nyeckre BETUIHHBI, HEOOXOIUMBIC IS OTIMCAHUS JIBIKEHUS M B3aUMOCBSI3b
MEXJy HUMHU (IyTh, MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, BPEMS JIBUKCHUS).
PaBHOMEpHOE ® paBHOYCKOPEHHOE TpSMOJUHEHHOEe JBIWKeHue. [ 'paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUS
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

PaBHOMEpHOE NBMXKEHHE MO OKPYKHOCTH. /[BMKEHME MAaTepHUATIbHOW TOYKU
10 OKPYKHOCTH C IIOCTOSIHHOW II0 MOXYJIO CKOPOCTBIO. YTIIOBass CKOPOCTb,
JuHenHas ckopocth. llepwon u wactora oOpamienus. lleHTpocTpemuTenbHOE
YCKOpEHHUE.

TexHudeckue YyCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIHUAOMETD,
JIBUKEHHUE CHAPSJIOB, LICITHbIE U PEMEHHBIE IIEPEAAYH.

[Tpunnun otHocutenbHOCTH ['anunes. llepsoiii 3akoH HeprotoHa u mHepuus.
Macca Ttena. IlnotHocts BemectBa. Cuna. IlpuHnun cynepno3uuuu CHIL
Enununsl cunel. Bropo#t 3akon Hetotona. Tperuit 3akon Hetorona. CBoOoHOE
nageHue ten. Cuiia TKECTU. 3aKOH BCEMHUPHOro TAroTeHus. Cuiia ynpyrocTi.
3akoH ['yka. Bec tena. HeBecomocTh. CBsA3b MEXAY CWIOW TSKECTH M Maccou
tena. Jlunamomerp. PaBHopelctByromass cuina. Cuna tpenus. Cyxoe TpeHHeE.
Tpenne ckonbxenus. Tpenue nokosi. Cuia COMPOTUBIICHUS NTPU IBUKCHUU TENa B
JKUJIKOCTH WK ra3e. TpeHue B npupoJie U TEXHUKE.

NmMnynbec. 3aKOH  COXpaHEHUsT UMITyJbca. PEakTHBHOE  JIBUKEHUE.
Mexanudeckass pabora. MoutHocts. JHeprus. [loTeHnanbHass U KUHETHYECKas
sHeprus. [IpeBpailieHre OHOrO BHJIa MEXAHWYECKOW SHEPruu B APYroil. 3aKkoH
COXpAaHEHHs] IIOJHOM MEXAHWYECKOM DJHEPruM. YIpPyrue U  HEyNpyrue
CTOJIKHOBEHHS.

TexHndeckrue ycTpOMCTBAa M NPAKTHYECKOE NPUMEHEHHUE: BOLOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

VYcioBus paBHOBECHS TBEPAOTO TejNa, HMMEIOLIETO 3aKPEIUIEHHYI0 OCh
JIBWXEHHS. MOMEHT cuJbl. [1ne4uo cumbl. Y cinoBusi paBHOBECHS TBEPIOTO Tea.

TexHu4eckrue YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHWE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

dpoHTabHBIC JTA0OPATOPHBIE PAOOTHI:

JlaGoparopHas pab6ota No 1 «M3yueHue IBHXEHUS TejIa MO OKPYKHOCTH IO/
JIEUCTBUEM CHJI YIIPYTOCTHU U TSIKECTH

JlaGopatopHas pabora Ne 2 «DKCIepUMEHTAIbHOE W3YyYCHHE 3aKOHA
COXPAaHEHHS] MEXaHUYECKON SHEPTU)

MoaekyasipHasi pusuka u Tepmoagunamuka (17 gac)
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Crpoenne BemiecTBa. ATOMBI U MOJIEKYJIbl. TE€IJIOBOE BH)KEHHE aTOMOB U
MoJiekynl. B3aumonelicTBue (IpUTSIKEHHE M OTTAJIKUBaHUE) MOJeKyl. TemnoBoe
paBHOBecue. Temmeparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO XAOTHYECKOIO
JBUKEHMs yacTull. BHyTpeHHss1 sHeprus. Pabora u temsonepenaya Kak CrocoObl
WU3MEHEHUS BHYTPEHHEW dHepruu Tena. KoimuecTBo TeioTel. 3aKOH COXpPaHEHUS
Y TPEBpALICHUsI SHEPruU B TEIUIOBBIX Npoueccax. McmapeHue n KOHIEHCaus.
[lormomenne »HHEPrUM IIPU WCHAPEHHUH KUIAKOCTH M BBIICICHUE €€ IIpU
KOHJeHcauuu napa. Kunenue. 3aBUCUMOCTb TEMIIEPATypPbl KUNIEHUSI OT JaBJICHUS.
Bnaxunocts Bo3myxa. IlapooOpa3zoBanume u KoHJeHcauus. HachlmeHHbId map.
VYaenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KHUIIEHHS OT
JTABJICHHUS.

Teépnoe teno. Kpucramnuueckue u amop¢Hbie Teiaa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakune xpuctamel. CoBpemeHHblE Marepuanbl. [lmaBienue u
KpUCTaJUIM3alus. Y IenbHast Terora miasineHus. CyOaumarus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE. TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTMH IIOJIYyYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHCJIE HAHOMATEpUAIIOB, U HAHOTEXHOJIOTUU.

PabGora rasa mpu pacmmpenun. I[IpeoOGpa3oBaHusi SHEpPruM B TEIJIOBBIX
MalMHax (mapoBas TypOWHa, JIBUTaTellb BHYTPEHHETO CrOpaHMsl, PEaKTUBHBIN
neuratens).  KIIJI  TemoBol — MamMHBL. — DKOJIOTMUECKHE  TPOOIEMbI
TEIUIODHEPTETUKH.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOJUIbHUK, KOHIUIIUOHED.

TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: TEPMOMETP,
Oapomerp.
®poHTaIbHBIE Ta00pATOPHBIE PAOOTHI:
Jlabopatopnas pabota Ne 3 «OnbiTHas npoBepka 3akoHa [ eii-Jlroccakay.

OcHoBbI 1ekTpoanHamMukH (16 yac)

OneKkTpu3anus Tell. JJEKTpUUecKuid 3apsn. J[Ba BUIA SIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apanoB. 3akoH Kynona. TodeuHblil dJIEKTPUUECKUI 3apsil.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dnmekTpudeckoro mnoiid.  [IpuHumn
CYIIEPHO3ULIAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
nos. JlefcTBHE 3JIEKTPUYECKOTO MOJS Ha dJEKTpudecKkue 3apsasl. KoHaeHncarop.
DHEPrust JIEKTPUIECKOTO MOJIsI KOHIEHCATOpa.

DJIEKTPUYECKUM TOK. VICTOUHMKHM DIEKTPHUUECKOTO TOKA. IEKTpUYECKas
LeNb U €€ COCTaBHbIE 4yacTH. HampaBieHue m AEUCTBUS AJIEKTPUUYECKOTO TOKA.
Hocurenu »snekTpuyeckux 3apsaoB B MeTamiax. Cuia Toka. DJIEKTPUUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  CONMPOTHBIICHUE  MPOBOJHHMKOB.  EnuHUIIBI
CONPOTHUBJICHUSI. 3aBUCUMOCTh CWJIBI TOKa OT HampsbkeHus. 3akoH Owma st
y4JacTKa Uenu. YpaenpHoe conporuBiaeHue. Peocrarsl. [locnenoBarenbHoOe
COEIMHEHHUE TMPOBOMHUKOB. llapannenpHoe coequHEHHE NTPOBOAHUKOB. Pabora
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AIEKTPUYECKOTO MOJIA IO IEPEMELICHUIO JJIEKTPUYECKUX 3apsgoB. MOIIHOCTH
IEKTPUYECKOro TOKa. HarpeBaHue NpOBOJHUKOB IJIEKTPUYECKUM TOKOM. 3aKOH
Jxoyns - JleHna. DJeKTpUYECKUE HArpeBaTeIbHbIE U OCBETUTEIbHBIE HPUOOPHI.
KopoTtkoe 3amplkaHue. OJEKTPOJABHKYILAS CHJIA U BHYTPEHHEE COIPOTUBIICHUE
UCTOYHMKA TOKa. 3akoH OMa Juid MONHOM (3aMKHYTOW) AJIEKTPUYECKOU LIETIH.
KopoTtkoe 3ampIkaHue.

ONeKTpOHHAass  IPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBHCHUMOCTH
COMPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CobOcTBeHHas 151 IIpUMECHAs IIPOBOAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OnexkTpuyecknuid TOK B  pacTBOpax UM  paciulaBaXx  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

OnexkTpudyecknid TOK B ras3ax. CaMOCTOSITENBHBI M HECAMOCTOSTEJbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, MCTOUYHHKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN TMO0/1, TaJbBAaHUKA.

TexHuyeckue yCTpPOWCTBA U IIPAKTUYECKOE IMPUMEHEHME: JIIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

®poHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:
JlaGopatopnas pabora No 4  «M3yueHwe TOCIENOBATEIBLHOTO U
napaJieTIbHOTO COSTUHEHUH TTPOBOTHUKOB).
Jlabopatopnas pabora Ne 5 «Ompenenenne O3JIC u BHYTpEHHETrO
COTPOTHUBJICHUSI UCTOYHUKA TOKA.
HNTorosoe mosropenue (7 4yac)

11 kaace:
OcHOBBI J1eKTpoANHAMUKH (pogokenne) (9 u).
MarsauTHoe moJje

IlocTossHHBIE  MarHuThl. B3aumMoaeWcTBHME  IMOCTOSIHHBIX ~ MarHuTOB.
B3aumopeiictBue TOKOB. MarHuTHoe mojie Toka. MarHuTtHas uHAykinua. Cuna
Awmrmnepa. Cuna JlopeHna.

DJIEKTPOMArHUTHASI UHIYKIIUS

SIBeHMEe DNEKTPOMArHUTHOM HMHAYKIMU. MArHuTHbeld TOTOK. 3aKOH
AJIEKTPOMArHuTHOM VHIAYKIHH. [TIpaBuno Jlenma. CaMouHayKIIHS.
NHIyKTUBHOCTb. DIIEKTPOABUKYIIAS CUJIAa CAMOUHYKIIHH.

B3auMoCBs3b AJIEKTPUUECKOTO W MAarHUTHOTO IOJIeH. DJIEKTPOMarHUTHOE
noje. TeXHUYECKHE YCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIMOHHAS 1€Yb.

®poHTaIbHBIE TA0OPATOPHBIE PAOOTHI:
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Jlabopatopuas pabora Nel «HaGmiomeHue mEMCTBUS MAarHWUTHOTO TIOJISI HA
TOK»

JlabopatopHass pabota Ne2 «l3yueHue SBICHHS OSJICKTPOMArHUTHOM
VHTYKITA

Kone6anus u BosHbl (16 yac)

CpoOonnble koyiebaHus B KoyeOaTeIbHOM KOHType. ['apMoHuYeckue
koneOanus. [lepuon, uactora, amruidtyna u Qaza konebanwid. [IpykuHHBIN
MasiTHUK. MaTeMaTHueCcKUil MasTHUK. YpaBHEHHE TapMOHUYECKHX KOJCOAHUM.
[IpeBpalienre 3HEpruv NpU TapMOHHYECKHX KoJjeOaHusx. llepron cBOOOIHBIX
ANEKTPUYECKUX KOJIeOaHMIA. KoneGaTtenbHbrit KOHTYD. CBoOonHbIE
AIIEKTPOMArHUTHBIEC KOJICOaHHs B UICATbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOTHUs
MEXIY MEXaHUYECKUMU M JJIEKTPOMAarHUTHBIMM KojeOaHusimMu. Dopmyna
TomMcoHa. 3aK0H cOXpaHEHHs SHEPTUHU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

[TpencraBiaeHue o 3aTyxawlIux KoneOaHUsX. BhIHYX/IeHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOk. CHHYCOWJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpsHKEHMUS.

[IepemMeHHBIN JIEKTPUUECKUN TOK. | eHepupOBaHUE DIEKTPUUECKON IHEPIHUU.
Tpanchopmarop. [lepenaua annekTpudeckon sHEPTUM. TeXHUUECKUE YCTPOUCTBA U
IIPAKTUYECKOE MPUMEHEHUE: DJIEKTPUYECKUNM 3BOHOK, T€HEPATOpP IEPEMEHHOTO
TOKQ, JINHUU dJIEKTporepenad. MexaHndecKue BOJIHBI, YCIOBUS PacIpOCTPAHEHHUS.
[Tepuon. CxopocTh pacnpocTpaHeHus W JJyiMHa BodHbL. [lomepeunsie wu
PO0JIbHBIE BOJIHBL. IHTEppepeHtus u nudpakiins MexaHM4eCKuX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3IYyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenranusi BektopoB E, B, V B anektpomarauTtHoit BoiHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakxius,
uHTepdepenmus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

OpoHTAIbHBIC JTA0OPATOPHBIE PAOOTHI:
Jlabopatopnas pabota Ne3 «OnpeneneHue yCKOpeHUs CBOOOTHOTO MaIeHUs
MIPY MOMOIIMY HUTSHOTO MasiTHUKA)
Ontuka (13 yac)
CBeTOBBIC BOJIHBI.
['eomerpuueckas ontuka. [IpssMonuHENHOE pacnpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.
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OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHune nM3o0pakeHUil B
IUIOCKOM 3€pKae.

[TpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MTOKA3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI yrosl MOJHOTO
BHYTPEHHETO OTPaXKCHUS.

Hucnepcus cseta. CiioxHbI cocTaB 0enoro ceera. LBer.

Cobuparonie u pacceuBarouiye JMH3bl. ToHKas JmH3a. ®DokycHoe
pPacCTOSIHUE W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JaBAEMOE JIMH30M1.

[Ipenensl NpUMEHUMOCTH TEOMETPUIYECKON ONITUKH.

BomnoBas ontuka. Wnatepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakaus cBera. JludpakuuoHHas pemérka. YclaoBUE HaOIIOIEHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

Ilonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAas
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

N3nyyeHus u cnekTpol
Paznuunpie BHIBI 3JIEKTPOMAarHUTHBIX H3JIYYEHHM M HUX IPAKTHYECKOE
PUMEHEHHUE: CBOICTBA M MPUMEHEHUE HH(QPAKPaCHBIX, YIbTPAPHUOJIECTOBBIX M
PEHTIEHOBCKUX U3ITydeHUH. [1Ikana 3JIeKTpOMarHuTHEIX U31yYEHHM.
OpoHTaIbHBIC J1A0OPATOPHBIE PAOOTHI:

JlaboparopHass pabota Ned «OkcnepuMeEHTaIbHOE H3MEPEHHE MOKa3aTes
IIPEJIOMIIEHUS CTEKIIA»

JlaGoparopHas padora Ne5 «DKCreprMEHTAIBHOE OMPEICIICHHE ONTHYCCKOM
ciIbl U (POKYCHOTO PAaCCTOSTHUS COOMPAIOIIEH JTUH3BI

JlabopaTtopHas pabota Ne6 «3mepenue qiruHbI CBETOBON BOJHBI

OcCHOBBI CIENUAIBbHON TEOPHH OTHOCUTEIBLHOCTH (3 4ac)
Iloctynatel TEOpUM  OTHOCUTENBHOCTH. [IpMHIMI ~ OTHOCUTEIBHOCTH
Ounmrenna. IloctossHcTBO ckopoctn cBeta. IIpocTpaHcTBO M Bpems B
CIIEHUAIBHOW TEOPUH OTHOCHUTENBHOCTH. PemsatuBucrckas auHamuka. CBs3b
Macchbl C SHEPruer. DHEPrus MOKOSI.

KBanroBas ¢pusuxa (17 gac)

['unore3a Ilnanka o kBaHTax. DoTo3Pdexr. YpaBHeHHe DUHIITEHHA st
dboroaddekra. Dotonsl. I'nmmoreza ae bpoitnsgs o0 BOJMHOBBIX CBOMCTBAX YacCTHII.
KopnyckynsipHo-BoHOBOM ~ ayanu3M.  COOTHOLIEHHWE  HEOMNPENEICHHOCTH
['eitzenOepra. Ctpoenue aroma. OmbiTel Pesepdopna. KsanToBwsie mocTymatsbl
bopa. Hcnyckanme wu mnorjomeHue cBera aroMom. Jlazepel. TexHuueckue
YCTPONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOITIEMEHT, (OTOJATINK, COTHEUHAS
Oarapes, ceeroano . ClIOHTaHHOE W BBIHYKJICHHOE U3IIyYCHHE.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHbIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTED.

OKCIEPUMEHTBI, [OKAa3bIBAKOUIUE CJIOXKHOCTb CTpOeHHs sapa. OTKpbITHE
paanoaktuBHoCcTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO U3aydeHus. CBoiicTBa anbda-, 0eTa-, ramma-u3iydeHus. Monenu
CTpPOEHHUsI aTOMHOTO sipa: IPOTOHHO-HEUTPOHHAs MOJEIb CTPOCHUS aTOMHOIO
anpa. Hykinonnas wmopens sapa [eitzenbepra—lMBanenko. Aunbda-pacna.
OJNeKTpOHHBI M TO3UTPOHHBIM  Oera-pacman. ['amma-usnmyueHue. 3aKkoH
PaIMOaKTUBHOIO pacIajia.

Anepubie cuitbl. JlepekT Macchl U 3HEPIUs CBSI3U HYKJIOHOB B siipe. SnepHast
DHEPreTUuKa. BnusHue MOHM3UPYIOUIEH paavalvy Ha XWBbIE OpraHu3msl. Jlosza
W3JIy4EHUs, 3aKOH PaJMOAaKTUBHOIO pacmaja W €ro CTaTUCTUYECKUH XapakTep.
DJeMEeHTapHbIE YAaCTHLBL: YAaCTULBI M AHTUYACTHLBI. ODKOJOTMYECKHE ACHEKTHI
AJIEPHON DHEPIETUKH.

OnemeHTapHbIe YaCTULBl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKOM KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE NIPUMEHEHHUE: TO3UMETpP, Kamepa
BunscoHa, saepHsblil peakTop, arToMHasi 0omoa.

OpoHTaIbHBIC J1A0OPATOPHBIE PAOOTHI:
JlaGoparopHoit paboTel Ne/ «HabOmroneHue CIUIONMIHOTO M JIMHEWYaToro
CTIEKTPOB»
Jlabopatopuas pabota Ne8 «Habmiomenue wnTepdepenuuu, nudpakuud u
MOJISIPU3AIIHN CBETA»
JlaGoparopHass pabotra No9 «M3ydeHue TPEKOB 3apsiKEHHBIX YaCTHI] IO
rOTOBBIM (OoTOrpaPusIM»»

Crpoenue Beesiennoit (5 gac)

Otanbl pa3BUTHUS aCTpOHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHH.

Bun 3B&é3gHoro HeGa. CosBesnusi, SpKue 3BE3JBI, IUIAHETBI, WX BUINMOC
JBH>KCHUE.

Crpoenue comHeunoi cucrtembl. Cucrema «3emiia — Jlynay. O6miue cBegeHus
o ConHie (BUA B TEJECKOMN, BpallleHHE, pa3Mepbl, Macca, CBETUMOCTD,
TeMmrepaTrypa COJHII[A W COCTOSHUE BEIIECTBA B HEM, XUMHUUYECKHUU COCTaB).
Hcrounuku sHeprunm u BHyTpeHHee crpoeHne ConHna. duznueckas mpupona
3Be3n. Hamia [Manaktuka (cocTtaB, cTpoeHHE, NBUXKEHUE 3Be3/ B ['alakTuKe U ee
BpaieHue). [IpoucxoxaeHne 1 BOJIONMS TaJakKTUK W 3Be3]. PamuoraiakTuku u
KBazapbl. YEpHBIE IBIPHI B AJIpax TAJIaKTHUK.

Bcenennas. Pacimmpenne Bceenennoii. 3akon Xa006ia. PazOeranve rajgakTHk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.
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Jlabopatopnas pabota Nel0 «Omnpenenenve nepruoaa oOpaimieHus TBOWHBIX
3Be31» (TIeUaTHBIC MaTEPHUAIbI).
IToBTOpeHue (6 yac).

MecTo yueOHOro npeamMera B yueOHOM IJIaHe
B cpenneit mxone ¢pusnka nzydaercs ¢ 10 mo 11 kmacc.
VYueOnbIit mian cocrapisgeT 136 yueOHbIX yacoB, B ToM yuucie B 10, 11 kmaccax mo
68 yueOHBIX yacoB U3 pacuera 2 yueOHBIX yaca B HE/IEIIIO.
PabGouast mporpamma mpeaycMaTpyuBaceT BBHITIOJHEHUE MPAKTUYECKON YacTH

Kypca:

10 xmacc — KOHTPOJIBHBIX padboT — 5, 1abopaTopHBIX paboT — 5;
11 xmacc — KOHTPOJBHBIX padoT - 5, mabopatopHbIX paboT — 9.

YMK:

[".A.Msxkumes, b.b.byxosues, H.-H.Corckuii / [Tox pea. H.A.IlapdhentbeBoit,
®usuka. 10 knacc. bazoBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM ).
— M.: IlpocBemenue, 2019.
[".A.Msxkumes, b.b.byxosues, H.-H.Corckuii / [Tox pea. H.A.IlapdhentbeBoit,
®dusuka. 11 knacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM).
— M.: IlpocBemenue, 2019.

TemaTH4yeckoe IVIAHUPOBAHUE

(C yYueToM paﬁoqeﬁ nporpaMmMsbl BOCIIUTAHUSA, C YKAa3aHUEM KOJIUYIECTBA
4aCc0B, OTBOAMMBIX Ha OCBOCHHE Ka)I(IlOﬁ TCMLI)

10 xnacc
No Pa3nen Monaynb paboueit Konnue | Komnuec | Kommue
MpOrpaMMBbl CTBO TBO CTBO
BOCITUTAHUS JacoB | KOHTPOJb | JabopaT
«IIIKOIBHBINA YPOK» HBIX OPHBIX
pabor pabor
1. | Beenenue. ®@usuka | Pyopuxa «OTKpsITHIit 1
- (I)I/ISH‘IGCKHC MUKPO(OH» (TPEHUHT
HAaBBIKOB HYGHH‘IHBIX
METO/Ibl U3YYCHHS | pricrymmenuii)
MIPUPOJIBI
2. | Mexanmnka YPOK-IPOCKT 27 2 2

Opranuzanus
HacTaBHHYECTBA — paboTa B
napax

«MO3TOBOH ILITYPM»

JIucTel CaMOKOHTPOIIS
Py6puxka «Kpatko o
BEJIMKHUX...» (DaKTbI 0 KUZHH
BBIJIAIOIINXCS JTFOIEH)
Py6puka «OTKpBITHIN
MUKPOGOH» (TPEHUHT
HaBBIKOB ITyOJIMYHBIX
BBICTYIICHUIN)

Kondepennus uaeii «3HaTOKU
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bu3uKN»
YPpOK-TIpaKTUKYM

3. | MonexynsipHast
¢buzuka

BupryansHoe nyTeuiecTue
«MO3TOBOH IITYPM»
YPpoK-IpoeKT
Opranm3anus
HacTaBHUYECTBA — paboTa B
napax (rpymmnax)

Py6puka «OTKpBITHII
MHKPO(DOH» (TPEHHUHT
HaBBIKOB ITyOJIHMYHBIX
BBICTYIUICHUI )

JIucThl CaMOKOHTPOJIS
YPOK-IIpaKTUKYM

17

4. | OCHOBBI
AIEKTPOAMHAMUKHU

YPOK-IIpaKTUKYM
Kondepenuus naeit
Ypox-ipoexT
Opranuzanus
HACTaBHHYECTBA — paboTa B
napax (rpynmnax)

16

5. | UroroBoe
MTOBTOPEHHUE

PyGpuka «OTKpHITHIH
MUKPO(OH» (TpEHUHT
HaBBIKOB ITyOJIMYHBIX
BBICTYIICHUIN)

Kondepenuus uaeii «3HaTOKU
(u3UKIm»

Hroro

68

11 kiaacce

Ne Paznen

Monyns paboueit
MPOrpaMMbl BOCTIMTAHUS
«IIKOIBHBINA YPOK»

Komuue
CTBO
4acoB

Konnue
CTBO
KOHTPO
JIBHBIX
pabor

Konnuec
TBO
nabopat
OPHBIX
pabor

1. | OcHOBBI
AIIEKTPOUHAMUK
U (IpOAOIKEHUE)

Ypok-nipoekT

Opranuzaiysi HACTABHUYECTBA —
paboTa B mapax

«MO3TOBOH IITYPM»
YPOK-TIPaKTUKYM

1

2

2. | Konebanus u
BOJTHBI

YpoK-IpoeKT

Opranuzaiysi HACTABHUYECTBA —
pabota B mapax

«MO3TOBOH IITYPM»

JIucTel cCaMOKOHTPOJIA

PyGpuka «KpaTko 0 BETUKHX...»
(DaxThI 0 )KU3HU BBLIAIOIIAXCS
o 1ei)

PyGpuka «OTKpPBITBII MUKPOGDOH)
(TpPEHUHT HaBBIKOB Ty OJIMYHBIX
BBICTYIICHUIN)

Kongepennus uueii «3HaToku
bu3uKN»

YPpOK-IPaKTUKYM

16

18




Onrtuka

Y pOK-IpakTUKYM
Kondepenuus nueit
YPOK-IIpoeKT

Opranu3anysi HACTABHUYECTBA
pabota B mapax (rpynmnax)

13

OCHOBBI
cIenHranbHON
TEOPHH
OTHOCUTEIBHOCTHU

PyGpuka «OTKpBITBI MUKPOPOHY
(TPEHUHT HaBBIKOB MTyOJINYHBIX
BBICTYIUICHUI )

KBanTOBas
duznka

YPpOK-IpakTUKYM
Kondepennus naeit
YPOK-IIpoeKT

Opranu3aiysi HaCTaBHUYECTBA —
pabota B mapax (rpynmnax)

17

Ctpoenue
Bcenennoii

Koudepenmwms unei
Ypox-npoekT

Opranuzaiysi HACTABHUYECTBA —
pabota B mapax (Tpymnmax)
Pybpuka «OTKpBITEII MUKPODOH
(TpEHUHT HaBBIKOB ITyOIMYHBIX
BBICTYIJIEHUI)

[ToBTOpEeHuE

Py6puka «OTKpPBITBI MUKPOPOH»
(TpEHUHT HaBBIKOB ITyOIMIHBIX
BBICTYIICHUIN)

Kondepenuus uaeii «3HaTOKU
(U3UKI»

Hroro

68

10

19




