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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas I[mporpamMma 110 rMpcamMecTy «®Du3nkKa» CoCTaBjICcHa HA OCHOBE CICAyromux
HOPMATUBHBIX JOKYMCHTOB!

- @eepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO
o6miero oopaszoBanus (yTB. [Ipukazom MunucrepcTBa 00pa3oBaHus U HAYKU
P® or 17 mast 2012 roga Ne 413 ¢ usmMeHEeHUSIMU U JOTIOJHEHUSIMU OT 12
asrycra 2022r.);

- GenepanbHON 00pa30BATEIBHOM MPOrPAMMOIT CPEHETO OOIIETO
oOpaszoBaHus, yTBep>KIeHHOHU MprukazoM MunnpocsenieHust Ne 371 ot 18 mas
2023 rona;

- OOII COO MABOY Manonyprunckui [{O;

- YueOHBIi 11J1aH;

- Kanennapusliil yueOHslii rpaduk;

- [lonoxenue o padboyeil nmporpaMme yueOHBIX IPEIMETOB, KypPCOB IO
BBIOOPY U KypcoB BHEYypouHoOi nesrenbHocT o @I'OC COO.

[Iporpamma yueOHOrO npeaMerta/ kypca «du3nka» paccurTaHa Ha TP Toja
o0yuenus. OO1Iee KOJIMUECTBO YaCOB Ha YPOBHE CPEHEro 00IIero 00pa3oBaHMs
COCTaBJIACT 4 HEJEIBHBIX YaCOB CO CIEAYIONTUM pacIpe/eeHHeM YacoB 10
KJIaccaM:

10-i1 ximacc — 1 gaca; 11-# knace — 1 gaca; 12-# kimacc — 2 gaca.

[enwio peamuzanuu OOIT COO no yuebrnomy npenmery «Duszukay sBiseTcs
YCBOGHHUE COJIEp)KaHus IpeIMeTa U JOCTHKEHNE 00yJaroIIMMHCS PE3yJIbTaTOB
ocoerusi OIIIT COO B cootBercTBUHU ¢ TpeboBarusimu ®I'OC COO u OIIT COO
MABOY Manonyprunckuii [1O. 3agauamu yaueOHOTO npeaMeTa siBIASIOTCS (CM.
1.9 ®IocC COO0):

1) chopMupOBaHHOCTH TIPEACTABICHHUM O POJIU U MECTE (PU3UKH B COBPEMEHHOU
HAay4YHOM KapTHHE MHUPA; MOHUMaHUE (PU3UUECKOM CYIIHOCTH HAOJI01aeMbIX BO
Bcenennoit siBnieHnii; noHMMaHue poiau Gu3uku B GOPMUPOBAHUU KPYro3opa u
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKa JJIs PEIICHUs IPAKTUYECKUX 3a]1ay;

2) BIajgeHue OCHOBOIIOIATAIOMNMHA (DH3UIECKUMHU TTOHSATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU; YBEPEHHOE MOJIb30BaHue (HU3NUECKOI
TEPMHUHOJIOTHEN U CUMBOJIUKOM;



3) BlIaJieHHE OCHOBHBIMU METOJaMU HAYyYHOTO [MO3HAHUS, UCIIOIb3YEMbIMU B
bu3uKe: HaOMIOACHUE, ONTMCAHNE, U3MEPEHUE, IKCIIEPUMEHT; YMEHUS
00pabaTbIBaTh pe3yabTaThl U3MEPEHUM, 0OHAPYKUBATH 3aBUCUMOCThH MEXKITY
bu3MYeCKUMU BETUYHMHAME, OOBSICHATh MOJIyYeHHBIC PE3YJIbTATHI U JeNIaTh
BBIBOJIBL;

4) chopMUPOBAHHOCTh YMEHUS PEIIATh (PUINUECKUE 3a/1a4U;

5) chopMHUpPOBAHHOCTH YMEHUS IPUMEHSATH TTOTYUYECHHBIC 3HAHUS JIJIs1 OO bSICHEHHUSI
YCJIOBUHM MPOTEKaHUS (PU3NYECKUX SIBJICHUN B PUPOJAE U JJI PUHSITHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOW KU3HH;

6) copMHPOBAHHOCTH COOCTBEHHOM MO3HMITUHU IO OTHOIICHUIO K (PU3HUeCcKOi
uHPOPMAITUH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHUKOB;

Onenka pesynbratoB ocBoeHusa OIIT COO no yueOHOMY IpeaMeTy
«MHOCTpaHHBIN SI3bIK (AHTTIMHACKU SI3bIK)» MPOBOAMUTCS B COOTBETCTBHH C
paznenom «Cuctema ouenkuy OIIIT COO u [lonoxenuem o popmax,
NEPUOINYHOCTH, MOPSIKE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOUHOM
artectanuu odydaromuxcas MABOY Manonyprunckuii 1O.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECIEUHUTH JOCTHKEHHE CIETYIOIIUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNIbTaThl OCBOEHUS YUeOHOTO npeaMera « DU3nKay TOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYYalOlIUMXCS PYKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOUIUX
TPaJIUIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHUE >KU3HEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B IPOLIECCE pealn3alyy OCHOBHBIX HANPABICHUU
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3ULMHU 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;



OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPaxIaHCKOTO
oOIIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aliy;

yMEHUE B3aUMOJIECTBOBATH C COIMATIbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKITUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

chOpMHUPOBAHHOCTh poccuiickoi rpaKIaHCKON UJCHTUYHOCTH,
NaTpPUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IMuHbIM cdepam npodhecCHOoHATBLHON NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3HKOMN M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAaHHUE TJIO0ATBLHOTO
XapakTepa dKOJOTMYECKUX MpodIieM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKONM HanmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;



OCO3HAHME LEHHOCTH HAy4YHOW JAESITEJbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus  (GU3MKH  OCYHIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3oBble jornueckue geicTBUs:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UPOBaTh  MpobIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEENATh 1N JCSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBEISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH PEIHICHHS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBaTeIbCKHE 1€ CTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHAMH W METOJAMH
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU y4€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHUsl 3a1ad (U3MYECKOTO CONCpKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHUJAMH JEATEIBHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpPETAlUHA, TPEOOPa30BAHUI0O M MPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apryMEHTHI JIS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS,;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTebHON
NESATETLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETb TEPEHOCUTh 3HaHUSA MO (U3MKEe B MPAKTHUYECKYI0 001acThb
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBI/IBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AlbTEPHATUBHBIC PELICHMUS.

Pabora ¢ nunopmanmeii:

BJIa/I€Th HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UUECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IIOMCK, aHaJu3,
CUCTEMATU3ALUI0 U WHTEPIPETALNI0O MHPOPMALMU Pa3IMYHBIX BHIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3aI[MOHHBIX
3aJa4 € COOJIIOJIGHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcOoCOEpex eHusi, IMpaBOBbIX M 3THUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COACPX aHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHa4eHMsI THPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JICATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallud MW  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCHOJIb30BAaHUEM
S3BIKOBBIX CPEJCTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMaTUKYy M METOAbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHAMATh 1E€JIM  COBMECTHOM  JEITEIbHOCTH, OpPraHU30BBIBATH H
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXKIaTh pPE3YJbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHMKA KOMAaHIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemiaraTb HOBBIE MPOEKThI, OLECHUBATh HAEHU C MO3UIHAM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATh IMO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanms:

CaMOCTOATEJIBHO OCYUIECTBJIATh MMO3HABATENBHYIO JIEATEIBHOCTh B 00JAaCTH
(GU3MKKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX M KAaueCTBEHHBIX
3aJ1a4, TUIaH BBIOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAMLMUA B 00JacTu
(U3KKH, TOCTOSIHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HABbIKAMU  [O3HABAaTEJIbHOM  pediieKcuH  Kak  OCO3HaHHUs
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUII;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLEHUBATH PHUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NesTEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NesTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS IMPOTrPaMMBI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 00yJaronuxcs
COBEPILIEHCTBYETCS SMOIIMOHAJIbHBIN UHTEJIEKT, IpEeANnoIararomii
C()OPMUPOBAHHOCTD:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHUA COOCTBEHHOW IMOILMOHAIBHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHIMATHUBHOCTb, YMEHHME JEHCTBOBATH HMCXOJA M3 CBOMX
BO3MOKHOCTEM;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHepLUUaIbHasl cUCTeMa OTCUETa, aDCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NIECKUX 3a]1aY;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JNEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HAIPEBAHUHM (OXJIAXKICHUH ), TEILNIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAILMS, IUIABJIEHUE, KPHUCTAJUIM3alMs, KHUICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCyZA€, CBS3b MEXKAY [apaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHUE 3apsI0B;

ONMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (DU3NUECKUE BEIIMUMHBI:
KOOpAMHATA, NyTh, MNEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIIA,
MMIIYJIbC T€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOINHOCThb; MPU ONKHCAHUU MPABWIBHO TPAKTOBATH



(GU3MYECKUIl CMBICTT HMCIOJB3YyEeMbIX BEJIMYMH, WX OO0O3HAUCHUS W €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

ONMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3MYECKME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JBIDKCHHSI MOJICKYJI, CPEIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATeNsl; NpPH ONMUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYUH, HUX
00O3HAaueHUsT W EAUHMIIBI, HaXOAuTh (GOPMYJbl, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMYNHAM;

OIMCHIBATh M3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TMOJIsI, MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEITHYNHAMH,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJB3Ys (PU3UUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPTHH, 3aKOH COXPAaHEHHUS WMITYJIbCa,
MPUHITU CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, Tpu 3TOM pa3nuyuaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUYCCKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX O€30IAaCHOTO WCIIOJIb30BAHUS B
MMOBCEIHCBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3WYCCKUX SBICHHA U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOJIHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJI€ TaOnMIl U rpauKoB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0ro1aTh MnpaBuja 0€30MacHOrO TpyJa MPH IMPOBEICHUM HCCIECJOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000py10BaHUS;

pemarh pacu€THblE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33aauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOoAUMbIE NJisi €€ PElICHUs, TPOBOAUTh PAcCUEThl M OLIEHUBATh PEaJIbHOCTb
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKkue sSBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH()OPMAIHIO;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaThb B TIpyHIe C BBIMNOJHEHUEM pAa3JIMYHBIX COLHUAIbHBIX pPOJEH,
IUIAaHUPOBATh PadOTy TPYMNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B INPAKTUYECKOU NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh M EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUYECKUI 3apsif, Jy4 CBETa, TOYECUHbIM NCTOYHMK CBETA, AJIEpHas



MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO s/ipa MPU PEHIeHUU (PU3HMUECKHUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHCHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3alMs  CBETa, JHUCIEepCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYATOTO0 CIEeKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HCKYyCCTBEHHAs
PaIMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE,  DIEKTPUYECKYIO  MPOBOJUMOCTH  PA3NIMUHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SBICHUS (TIPOIECCHI), MCHONB3YsS (U3UYCCKHUE BEITHYMHBEIL:
AIIEKTPUYECKUI 3apsij, CHia TOKa, JJIEKTPUUYECKOE HANpsHKEHHUE, dIIEKTPUIECKOe
COIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA Chia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJsi, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsl SJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEpHOoJ U YacToTa
KoieOaHuil B KoJebaTenTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
TAPMOHUYECKAX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CWUJIa JIMH3bI, MPU ONHUCAHUM TPABUIBLHO TPAKTOBATH (PU3UUYECKHIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITMIMHAMU;

ONKCHIBATh HW3Y4YEHHBIC KBAHTOBBIC SIBJICHUS | TMPOIECCHI, HCIOJB3YS
bu3nUeckue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acTOTa CBETA, SHEPTUsI U UMITYJILC (POTOHA, MEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (HU3UYECKUN CMBICI
UCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUCHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W MPUHIUIIEL: 3akOH OMa, 3aKOHBI ITOCJICIOBATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddexTa,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS MMITYJbCa, 3aKOH COXpPaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMciia, MocTynatsl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTU4YeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPENIEATh HANPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TOJIS TPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4EeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIIATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIUYUH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ysibTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TAOIMI] U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MNPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEJINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOoM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTYyYaeMyI0 HH(pOpMaIuIo;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM DKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIINBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

COJEPXAHUE OBYUYEHUA

11 KJIACC

Pazgea 1. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJCUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW SHEPrMU TEIUJIOBOTO JBWXKEHMsA vactull rasza. Illkama
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lanbpToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM
BemecTBa. ['paduueckoe mpencTaBlieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMmoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJMHAMHYECKON
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TeroBpie  mammHbl.  [IpUHIUNBI ~ JEWCTBUS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN dHEpPruu (TeMIiepaTypbl) Teja IpH Terionepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 2. Acpecammnvie cocmoanus eeuyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYCHHUSI COBPEMEHHBIX MAaTEepUajoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npy NnOHWKEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3nen 3. DjieKTpoAMHAMMKA

Tema 1. Inekmpocmamuka

OnekTpu3alus Ten. ODJEKTpUYeCKHil 3apsna. JBa Buaa 3IEKTPUUYECKHUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampspk€HHOCTh  3nekTpuueckoro mnods. [IpuHnumn
CYNEPHO3ULIUUA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsyKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3zHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jnanexrpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJEHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYWHbINA PUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHILIUII IEMCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAatopa OT IUIOMIaaH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILIAsl CHUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHn4eckrue YCTpPOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MpUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cuibl. KOpoTKkoe 3ambIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, Qunyeckas BEJIMUMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
IOJIy4EHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

12 KJIACC

Paznen 1. danexkrpoaunamuka
Tema 3. Macnummnoe noae. I1eKmpomMacHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHuTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JIMHUN HMHIYKIUH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaencTere npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb U HalpaBicHUE. [BI)KEHHE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKIUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu Papanes.

BuxpeBoe aneKTpUyecKoe mosie. OJIEKTPOJABWXKYIIAs CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKyLIas  cujia
CaMOWHYKLIMH.

ODHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMYA MarHUTHOTO TOJISL.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBieHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue NelCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nen 2. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KOAEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXKVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTeMaTUYECKUI MasSTHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHc mpu MOCIEIOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacCChI rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBIE 6OJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeuHble W NOpPOJOJNBHBIE  BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarauTHOi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanmys.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus: U NpeoMIICHUsSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKash Cujia TOHKOW JuH3BI. [locTpoenue u3obOpaxeHuil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBEJIUYEHUE,
JIaBAEMOE JIMH30M1.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaAOMIOMEHWS MAaKCUMyMOB W MHUHUMYMOB B HWHTEpPhEpPEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydyenue ciekTpa ¢ mOMOIIbIO AUGPAKIUOHHON PEMIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znen 3. OcHOBBI CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH

['paHnubl NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallCHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUS
ITOKOS.

Pasznen 4. KBanToBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JlaBrienne cBeta. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeRvaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIIOIEHUS U PErUCTPAIMK 3JIEMEHTAPHBIX YAaCTHULL.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 5. JjeMeHTBI ACTPOHOMHUU M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B SApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOJyIIapys U IPKUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKONM KapTHHE MHpPaA, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocymiecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KHUBOW MPUPOAE, NCUCTBUEC
pagualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEIMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: NWHUAM DJEKTPOINIEpeaady, TEHEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.

CBSI13b C PABOYEN TIPOTPAMMOI BOCIIMTAHUS

Peanuzanus neparornyecKuMu pabOTHUKAMU BOCIIUTATEIEHOTO MOTCHITUAIIA
ypokoB Pu3nka npearnonaraet CieayoIiee:

- YCTaHOBJICHHWE JIOBEPUTEIBHBIX OTHOMICHUA MEXIYy IeJarorn4ecKumM
pabOTHUKOM W OOYYAIOMIMMHUCS, CHOCOOCTBYIOIIUX ITO3UTHBHOMY BOCIIPHSITHIO
oOydarolmuMucsi  TpeOoBaHM W MPOCO  MEeNaroruv4eckoro  pabOTHHKA,
NPUBJICUCHUIO WX BHUMAaHUSA K OOCyXJaeMoil Ha ypoke HH(OpMAIH,
AKTUBH3AIMH TTO3HABATEIBHON NI TEILHOCTH;



- moOyXJIeHHuEe 00YyJaroMXcsi COOMI0AATh Ha YPOKE OOLICIPUHATHIE HOPMBI
MOBECHUS, MPaBUJIa OOIICHUS CO CTAPIIUMU (II€aroTHYeCKUMU PaOOTHUKAMHU) U
CBepCTHHKaMH  (OOydYarolUMHCS), TPUHIMUNBI  y4eOHOW  JUCIUIUIMHBI U
caMOOpraHu3alluu;

- TpUBJCYCHHE BHUMaHUS OOydYalOIIMXCA K [EHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha ypoKax SIBJICHUH, OpraHu3alus X paboThl C MOJTy4yaeMOil Ha ypOKe
COLIMAJIBHO 3HAaYMMOW HH(OpManuel — HWHULUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBAaHUS 00YYAIOIIUMHUCS CBOETO MHEHHSI IO €€ TIOBOJTY, BBIPAOOTKH CBOETO
K HEHl OTHOILICHUS;

- HCIIOJIb30BAHME BOCIUTATENILHBIX BO3MOXHOCTEH COJEp:KaHUs y4eOHOTO
npeaMeTa 4yepe3 JIEMOHCTPAIUIo OOydYaroluMCsi MPUMEPOB OTBETCTBEHHOTO,
TPaXXTAHCKOTO TIOBEACHHMSI, MPOSIBICHUS YEIOBEKOIIOOMS M JT0OpOCEpAECYHOCTH,
gepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHMsS, 3aad ISl PEIICHHUS,
MPOOJIEMHBIX CUTYAIHMH NIt 00CYKICHHS B KJIacce;

- MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl ¢ 00yUarOIIMMHUCS:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJHUPYIOUIUX  [MO3HABATEIbHYIO  MOTHBAIIMIO
oOy4Jarommxcs; JUAAKTHUYECKOro TeaTpa, TJe MOJyYeHHbIE Ha YpOKE 3HaHMUS
OOBITPBIBAIOTCS B TEaTPAJIbHBIX TMOCTAHOBKAaX; JHUCKYCCHM, KOTOpBIE Jar0T
OOy4YaronMMCsi BO3MOKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBod paboThl WM pabOThl B Mapax, KOTOPbIE ydaT KOMAaHJIHOMN
paboTe ¥ B3aMMOJICUCTBUIO C APYTHUMH JICTHMH;

- BKJTIOYEHHE B YPOK MTPOBBIX MPOIETYP, KOTOPBIE TTOMOTAIOT MOAEPKATh
MOTHBAIIMIO OOYYAIOIMMUXCA K TIOJYyYCHHUIO 3HAHWW, HAJaKWUBAHUIO TTO3WTHBHBIX
MEXINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, IMOMOTAlOT  YCTaHOBJIEHUIO
n00poxkeTaTeIpHON aTMOCc(ephl BO BpeMsl YPOKa;

- opraHm3anus medcTBa  MOTHBHUPOBAHHBIX W IPYIUPOBAHHBIX
oOydJarommMxcss HaJ WX HEYCHEBAOIIUMH OJIHOKIACCHHUKAMHU, MJAlOIIET0 UM
COIIMAJIBHO 3HAYUMBIH OIBIT COTPYTHUYECTBA U B3AMMHOM TTOMOIIIH;

-  UVHUIMUPOBAHME U TONJEPKKA HCCIEAOBATEICKOW JIESITEIbHOCTH
oOydJarmmxcs B paMKax pealu3allid WMHU WHIUBUAYAJIbHBIX W TPYIIOBBIX
WCCJIENOBATEILCKUX  MPOEKTOB, YTO JAacT OOYYaroIIMMCS  BO3MOKHOCTH
MPUOOPECTH HABBIKM CaMOCTOATEIBHOTO PEIICHUS TEOPETHYECKOW MPOOIIeMBI,
reHepupoBaHus U 0HOpMIICHHS] COOCTBEHHBIX UCH, YBAXKUTEIHHOTO OTHOIIICHUS K
qyKUM HuaesaM, o(GopMICHHBIM B paboTax Ipyrux HCCleAoBaTelIe, HaBBIK
yOJUYHOTO BRICTYIUICHUS TIEPE ayAUTOpUEH, apryMEHTUPOBAHUS M OTCTaUBaHUS
CBOEU TOYKHU 3PEHUS.

PesynbpTaThl eAMHCTBA Y4eOHOW W BOCIHUTATEIBHOM  JEATEIBLHOCTU
OTpaXEHBI B pasnese padouell mporpamMmbl «JIMUHOCTHBIE pPe3yabTaThl U3yUEHUS
yueoHoro npeamera «duznka» Ha ypOBHE CPEIHETO 00IIer0o 00pa3oBaHUSM.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/iesioB U TEM uu(poBbIe
Ne /it P Konrpoannbsie IIpakTuuyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Paznen. 1 MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
bu6mmoreka [IOK
L1 OCHOBbI TEPMOAHHAMHIH > 1 https://m.edsoo.ru/7f41bf72
12 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuoreka [IOK
o ®a30BbIE MEPEXOIBI https://m.edso0o.ru/7f41bf72
Htoro no paznemny 10
Paznen 2. JIEKTPOANHAMUKA
bu6nmoreka [JOK
21 UIeKTpOCTATHI 10 1 https://m.edso0.ru/7f41bf72
59 ITocTosiHHBIN 2eKTpUYeCKui TOK. TOKHU B 12 1 bubnuorexa [IOK
' PasIMUYHBIX CPEIax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 1



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

12 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tpuniun nevicreus u KIIJ{ TenmoBoit 1 bubmuorexa [JOK
MaIlWHbI https://m.edsoo.ru/ff0c600a
2 Huxn Kapno u ero KITJ1 1
3 DKOJI0ru4ecKue npooaeMbl 1
TETUIOIHEPTETHKH
4 O606maromuii ypok «MounekynspHas 1 bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
5 «MonexynspHas ¢puzuka. OCHOBBI 1 1 bubnuorexa LIOK
YPIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
6 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 1 bubnuoreka [IOK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS
7 BJIQKHOCTh BO3yxa. HackleHHbIN 1 bubmmorexa [JOK
AYXa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
3 amopdHbIe Tena. AHU30TPONIHS 1 bubnuoreka [IOK
CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbBIE MaTEPHAITBI
9 [InaBnenue u KpucrauIA3anus. 1 bubnnorexka [JOK

VY aenpHas TEmIoTa IJIaBICHUS.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Cybnumarust

10 YpaBHeHME TEIUIOBOro OajlaHca bubmmorexa [IOK
P https://m.eds00.ru/ff0c6820
DiexTpu3anus Tel. DIeKTPUIECKUN
11 3aps, pI[Balllsn a DJIEKT I/ITII;CKI/IX bubmmorexa [IOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3aps/i0B
IIpoBOAHUKH, TUIIEKTPUKU U
12 H(]);)J'I HOBO HIfKI/I 3aK(I:H COXpaHEHU Bubmaorexa ITOK
YHPOBOL ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3akoH
13 Kyiona. To4euyHbIH 3IEKTPUUECKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB IIEKTPUYECKOro
14 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
AJIEKTPUYECKUX MoJer. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTU
Pabota cui sanexkTpocTaTHieckoro
15 noist. Ilorennuan. Pasnocts bubmmorexa LHOK
: ta. https://m.eds00.ru/ff0c600
IMOTEHI[AAIOB
IIpOBOIHUKA M TUDIEKTPUKU B
16 3J'Ip€KT J(l)CTaTI/I‘-IGjICKOM noljie bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JlvanexkTpudeckast MPOHUIIAEMOCTh
N bubnmnoreka [JOK
17 K
JexTpodmrocte. Koraiencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO
18 KOHJIEHCATOpa. DHEPIU 3apsKEHHOr0 bubmmorexa [IOK
a1 pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
19 JlaGopatopHnas pabora "M3mepenue



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIEKTPOEMKOCTH KOHAeHcaTopa"

20

[IpunIUN NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUYecKas 3allluTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

21

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
ydacTKa Lenu

22

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«M3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

23

24

25

26

PaboTta u MOITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-JIenmna

3axon OMa 71 TOJIHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenune DJIC uctounnka ToKa u
€0 BHYTPEHHETO COMTPOTHBIICHUS

DNEeKTpOHHAsl TPOBOIUMOCTh TBEPABIX
METaJUI0B. 3aBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temreparypbl. CBEpXITPOBOIMMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TomynpoBOIHUKH, UX COOCTBEHHAS U

97 MIpUMeECHas MPOBOAUMOCTh. CBOICTBA 1 bubnmoreka [JOK
p—n-nepexona. [TonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
prOOpbI
DNEKTPUUECKUN TOK B pacTBOpax U

28 pacriaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPpUYECKHUI TOK B razax.

29 CamocTosTenbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuueckue npudopsl U

30 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

31 O6o06maromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no Teme

39 «Quekrpocratuka. [TocTosHHBIM 1 bubnuoreka [IOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

33 PesepBHblit ypok. KonTposbHas 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

34 PesepBHblIil ypok. O60061maromuii ypok 1 bubmuoreka [IOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

12 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha nq;)I(I)Q)OToaq)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHoOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. SnepHbIi
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besaus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






