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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 (Qu3uke Ha YypOBHE cpeaHero oOuero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TPEOOBAHUU K pe3yslbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTesnbHON mporpammsl, npeactaBieHHbx B ®I'OC COO, a
TaKke ¢ yu€roM ¢enepanbHOi pabouell mporpammsel BocnuTanus U Konuenimu
npernoaaBaHus yueOHoro npeaMera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aLUsIX
Poccuiickon ~ @enepanuu, — peaM3yONIMX  OCHOBHBIE o0Opa3oBaTeIbHbIC
IPOrPaMMBI.

[Iporpamma no ¢usmuke onpenenser 00s3aTeabHOE MPEAMETHOE COJIEPIKAHNUE,
YCTaHABIMBAET PEKOMEHYEMYIO MTOCIIEIOBATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ Y4€TOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKKA Y4eOHOTrO Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYarommxcs.
[Iporpamma mo ¢usuke Aa€r mpeAcTaBIEHUE O ILENAX, COJAEp)KaHUHU, OOuIei
cTpaTeruu OOy4yeHUus, BOCHUTAHMsS M pa3BUTUs OOYyYalOUIMXCA CpEeACTBaMU
yueOHoro npenmera «Pu3nkay Ha yriryoJéHHOM ypOBHE.

Nzyuenne kypca ¢Gu3MKH yriayOIEHHOTO YPOBHS MO3BOJIAET peajn30BaTh
3a1a4 NpoeCCUOHATIBHON OPUEHTAlLlMU, HAIIPABJIEHO HAa CO3/IaHUE YCIOBUHN IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM KayKIbIM
oOydaromumMcsi, KOTOpble HEOOXOAMMBI JJii MPOJOJKEHHs O0Opa3oBaHUs B
OpraHm3aiusax MNpopecCHOHaTbHOr0 00pa30oBaHUs 1O pa3IHYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELUAIbHOCTSIM.

B nporpamme mno (¢usMke ONpenesstoTcsl IUIAHUPYEMBIE PpPE3YJIbTaThl
OCBOEHUS Kypca (PM3HUKH Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHus: JMYHOCTHEIE,
METalpeAMETHbIE, NpeaAMeTHble (Ha  yriiyos€éHHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOM misi pa3palOoTKu TpeOOBaHWM K JHMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYyYaroIIMXCs, OCBOMBILHUX
nporpaMMy Mno (u3MKe Ha YpPOBHE CcpeAaHero oOmiero oOpa3oBaHMsl Ha
yIIyOnEHHOM YPOBHE, SABIISIETCS CUCTEMHO-ACSITENbHOCTHBIN MOAXOI.

[Iporpamma no (pu3HKe BKIIOYAET:

® IUIAHUPYEMBIE pPE3yJIbTaThl OCBOCHHUA Kypca (U3HKHM Ha YIIIyOJIEHHOM

YPOBHE, B TOM YHUCJIE IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHUs;

e cojaepxxanue yueOHoro nmpeamera «Dusukay mo rogam o0ydeHus.

IIporpaMmma 1o ¢Qu3nke HMeeT NPUMEPHBIM XapakTep M MOXET ObITh
MCIOJIb30BaHa YUUTENAMHU (DU3HUKH JIJIS1 COCTABICHUS CBOMX PA0OUUX MTPOTPAMM.

[IporpamMma no (u3HKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENIEH U
IPEJOCTaBIsAET BO3MOXKHOCTU Ui peajJU3aluy pa3IUYHbIX METOJUYECKHX
HNOIXOJO0B K MpPEnoAaBaHUI0 (U3MKM Ha YIriyOJEHHOM YypOBHE IpHU YCIOBHUHU
COXpaHEHHUs1 0043aTeNIbHOM YaCTH COAEPKAHUSI Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJIBI, BBICTyMHas B
KauecTBe y4eOHOIo ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [IIkonpHbIN Kype (U3UKH — CUCTEMOOOPa3yIOIINMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB W SIBICHHWH, W3y4aeMbIX XUMUEH, OWojorue,
busmueckoit reorpadueit u actpoHomueit. lcmosb3oBaHME W AKTUBHOE
npyuMeHeHue (U3MUECKUX 3HAHUN ONpENeIWIo XapakTep U OypHOe pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJIOTHM B cdepe HHEPreTuKkH, TpPaHCIOpTa, OCBOCHUS
KOCMOCA, IOJIYYEHHUS] HOBBIX MAaTEpHAIOB C 3aJaHHbIMU CBOWCTBaMH. M3yueHue
(GU3MKNM BHOCHUT OCHOBHOW BKJaA B (OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MUpa o0ydaromierocsi, B pOpMUpOBaHHUE YMEHUU MPUMEHSTh Hay4HBIH
METO/I MO3HAHUSI IPY BBITIOJIHEHUHU UMH YUEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeTHET0 00IIero 00pa30BaHus MOT0KEH
PAI MAEH, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoesn uenocmmuocmu. B COOTBETCTBMM C HEU KypC SBISIETCSA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3leoB (PM3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3HKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMHUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeArnoiaracT HUCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKHU, OCMBICICHUE CBS3H Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOIIeCTBa, a TaKKe C  MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMUYECKUMU TIpoOIeMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢puszuku yriry0J€HHOTO ypOBHS
MPEANOJAraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOIMYECKUX
IIPUJIOKEHUN W3YyYEHHBIX TEOPUH M 3aKOHOB. IIpm 3TOM paccmaTpuBaroTCA Ha
ypOBHE OOLIMX MpPEICTAaBICHUM M COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, U
TEXHOJIOTHUH.

Hoea 3konocuszayuu peanusyercs TMOCPEACTBOM BBEACHUS DJIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX OKOJOTMYECKUM TpodjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHUEM TEXHUKH W TEXHOJOTMH, a TakkKe OOCYXICHHS
npo0IeM palMOHAIBHOTO IPUPOJONOIB30BAHMS U IKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue cojiep>kaHusl MPOrpaMmMbl 1O (PU3UKE AOKHO OBITH MMOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEILHOCTHOTO noaxoaa. s pu3uku peanuszanusi 3Tux
MPUHLIUIIOB 0a3UpyeTCs Ha UCIOIB30BAHUU CaMOCTOSTEIHHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIelicTBytomero ¢aktopa ydeOHOoro mporecca. s yrmyOGnéHHOTO
YPOBHSI — 3TO CHUCTEMA CAMOCTOSITENIBHOTO YYEHUYECKOIO SKCIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANIbHBIE YYEHUYECKHE OMbIThl MpPU H3YyYEHUHU HOBOTO
MaTepuaia, JabopaTopHbie paboThl U pabOThl nMpakTukyma. [Ipyu 3TOM BO3MOXKHBI
IBa crocoba peanuzanMu  (U3MUECKOro TNpakTUKymMa. B mepBom  ciydae
MPaKTUKyM MpoBoJaUTCs 160 B koHIle 10 u 11 kimaccoB, OO mociie IepBOTro U
BTOPOTO TMOJNYrOAMA B KaXJOM H3 3TUX KiaccoB. BTopol cmocod — 3710
UHTETpalys paboT MpakTHKymMa B CHUCTEMY J1IaDOpaTOpHBIX paldoT, KOTOphIE
POBOJATCA B Tpolecce uzydeHus paszaena (temsl). IIpu stom mox paboramu
NPaKTUKyMa MOHUMAETCSl CAMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOJUTCA
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 B 6€3 MOIIAaroBO HHCTPYKLIUU.

B nporpamme 1o (¢u3MKe cuUCTEMa YYEHHYECKOTO JKCIEPHUMEHTA,
7ab0paToOpHbIX pabOT U MPaKTUKyMa MpeACTaBlieHa €AMHBIM MepeuHeM. Brioop
TEMaTUKU ISl 3TUX BUAOB YYCHMUYECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO0Is U3 OCOOEHHOCTEN MOYypOYHOTO
IUIAHUPOBAaHUS W OCHallleHus kabuHera Qusuku. [Ipu sTOoM obecneuymBaercs
OBIIaJIcHHE OOYYaIOUIMMHUCS YMEHUSMH TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEpPEHUs], UCCIEAOBAaHUS 3aBHUCUMOCTEH (PU3MYECKHX BEIMYMH U TOCTAaHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE yAENAETCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3agad. [Ipu >TOM Anst pacd€THBIX 3aa4 MPUOPUTETOM SIBIAIOTCS 3a/a4Hl C SIBHO
3aJJaHHOM M HESIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, TO3BOJISIOUIUE MTPUMEHSTh
U3Y4YCHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjesia Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3iesioB. J[Jis KaueCTBEHHBIX 3a1a4
OPUOPUTETOM SBJISIIOTCS 3aJaHUs Ha OOBSICHEHUE/TIpEACKa3aHUue MPOTEKAHUS
¢bu3nuecKkux SBJICHUN M MPOLECCOB B OKPYXAIOMIEH >KU3HH, TpeOyrole BbIOOpa
bu3nyeckoil Moaenu Al CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DI'OC COO k wmarepuanabHO-
TEXHUUYECKOMY OO€CledeHn0 yueOHOro mnporecca Kypc (U3UMKH yTriyOJIEHHOTO
YPOBHS Ha YPOBHE CPEAHETO OOIIEr0 00pa30BaHUs JOJKEH U3Y4YaThCsl B YCIOBHUAX
npenMeTHoro kaOuHeTa. B kabuHete (GU3MKM [OKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJIOBaHWE ISl BBINIOJHEHUS YKAa3aHHBIX B TporpamMme IIo
(bu3MKe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX pabOT M paboOT MpakTUKyma, a
TaK)Xe IEMOHCTPAILIMOHHOE 000pYOBaHUE.

JleMOHCTpallMoOHHOE  000pyJIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIbHON JOCTaTOYHOCTH U 00€CleYMBaeT TMOCTAHOBKY
NEPEUMCIEHHBIX B MporpaMMme Mo (U3MKE KIIOUEBBIX JEMOHCTPALMA IS
UCCJIEIOBAHUS  M3Y4Yae€MbIX  SIBJIGHUA W  MPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTHUECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacyére



OTHOTO KOMILJIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKre KOMIUICKTHI
71a60paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U LU(MPOBBIX MPUOOPOB, & TaKkKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TIEJISIMU U3y4eHHS (U3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS
dbopMHupoBaHHEe WHTEpeca © CTPEMIJICHHS OOyYarommMxcss K HAyIHOMY
WU3YYCHUIO TIPUPOJBI, PA3BUTHE WX WHTEIUICKTYaTbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE MO3HaHUS W (HOPMUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIIICHUS K OKPYKAIOITUM SIBIICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yYEeHHs] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHNEe YMEHUN OOBSCHATH SBIICHUS C UCIOJB30BAHUEM (U3UUECCKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMHupoOBaHUE TPEACTABICHUN O poiu (PU3UKU IS PA3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUIA O BO3MOXKHBIX chepax Oymyiier npodeccrnoHaabHOM
NeSATETLHOCTH, CBSI3AHHBIX C (DHM3UKOM, MOATOTOBKA K JaIbHEHIIIEMY 00yUEHHUIO
B 9TOM HaIPaBJICHHH.

JlocTmkeHne S3TUX Ieneld O00ecrneunBaeTcsl pelIeHHeM CIeAYIOMMX 3aJad B
npoliecce u3ydeHust Kypca QU3uKu Ha YPOBHE CpeHero o01ero o0pa3oBaHus:

NpUOOpETEeHUE CHCTEMbI 3HaHH 00 0o0mMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpMsX, BKIOYAs  MEXaHMKY, MOJIEKYJSIpHYIO  (pU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPO(PU3UKY;
dbopMUpoBaHHE YMEHHI MPUMEHITh TEOPETUUECKUE 3HAHUS NI OOBSICHEHHS
bu3nueckux SBICHUN B MPUPOAC U JJIS MPUHATHUS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PELIEHUS Pa3IMYHbIX 3a/1a4 € SIBHO 3aJaHHOM (pu3nueckon
MOJIENbIO, 33]1a4, IOJPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3JaHue (PU3NUECKON
MOJIEH, aJeKBATHOM YCIOBMSM 3aJauyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
Xapakrepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPHUHIUIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHMUECKHUX MPOILECCOB, UX BIHUSHUA HA OKPYKAIOIIYIO
cpeay,

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(¢u3NUeCKUX SKCIEPUMEHTOB, aHajM3a M MHTEPOpeTaluud HHPOpMAIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE€ YCIIOBUM [UIsl PAa3BUTHS YMEHMHA MPOEKTHO-HCCIENI0BATENIBCKOMH,
TBOPUYECKOU JIESITETHOCTH;



® pa3BUTHUE UHTEpEca K cepaM NpoPecCUOHATBHON NEATEIbHOCTH, CBA3aHHOMU C
(bU3UKOI.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO yriyOnéHHBIN ypOBEHb
u3ydeHus yudeOHoro mnpenmera «@du3uka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl BBIOMpAaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIIUMU MPOJOJIKEHHE
o0pa30BaHMsI 110 CHELHUATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.

Ha uzydenue ¢uszuku orBoauTcs (yriryon€Hubiii ypoenb) B 11 kiacce — 136
yacoB (4 Jaca B HEJICIIO).

[Ipennaraempiii B mporpamMMe 1O (PU3HMKE TMEpedyeHb JTa0OpaTOPHBIX H
MPAKTUUYECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JI€JaeT BHIOOD
IOpPOBEJACHUS J1aDOpAaTOPHBIX PAOOT M OIBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOCHHOCTEHN 00yJarOImMXCsl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS yueOHOTOo mnpeameTa «DU3MKa» JOJIKHBI
OTpa)kaTb TOTOBHOCTh W  CIOCOOHOCTh  OOYYalolUMXCSi  PYKOBOJCTBOBATHCS
cOpMHUpPOBAaHHOM BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUi,  TO3WTHUBHBIX  BHYTPEHHUX  YOEXKACHUH,  COOTBETCTBYIOLIUX
TPaJAWIIMOHHBIM IT[EHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIHIUPEHHE >KU3HEHHOTO
ONbITa W OIBITA JEATEIBHOCTU B IPOLECCE pEeaIn3alMyd OCHOBHBIX HAIlPaBJICHUN
BOCIIMUTATENBHOUN JESITENBHOCTH, B TOM YUCJE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e Cc(hHOPMHUPOBAHHOCTh TPAKMTAHCKOW TMO3UIMUA OOYYAIONMIETOCS KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIeHa POCCHICKOTO OOIIECTRA;

e TMPUHATHE  TPAAUIMOHHBIX  OOINEYETIOBEUYECKMX  T'YMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYIO JESTECIIbBHOCTh B MHTEpEcax TIPakIAHCKOrO
001ecTBa, yuacTBOBaTh B CAMOYIIPABIICHUN B 00pa30BaTeIbHON OpraHU3AIINH;

e YMEHHE B3aMMOJICVCTBOBATH C COLIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKUMSIMU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOU EATEIIBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMSA:

e Cc(OPMUPOBAHHOCTh POCCUMCKOMN Ipa)T1aHCKON UIEHTUYHOCTH,IaTPUOTU3MA;

e I[ICHHOCTHOE OTHOLICHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 0051acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHNUS;

e CIOCOOHOCTh OLIEHHMBATh CUTYyallMi0 W TNPUHUMATh OCO3HAHHBIE peEUICHUS,
OPHEHTUPYSCh HA MOPAIBHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM YHUCJE B



JESATEIIbHOCTH YYEHOT0;

e OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHUBOTO Oy IYIIETO.
ICTETHYECKOT0 BOCTIMTAHMS:

e DCTETHMYECKOE OTHOIICHWE K MHUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusndeckoi Hayke.

TPYAOBOT0 BOCITUTAHUSI:

e HHTEpEC K Pa3IUYHBIM cdepaM MpoPecCHOHATHHON JACATEIHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DM3MKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymyier mpodeCcCru 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHEI,

e TOTOBHOCTh MU CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH
(U3HMKY Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e Cc(hHOPMHUPOBAHHOCTH IKOJOTHUECKOU KYJIbTYpPHI, OCO3HAHUE TI00aTHLHOTO
XapakKTepa KOJIOTUIECKHUX POOIeMm;

e TUIAHUPOBAHWE M OCYIICCTBICHUE JCHCTBHI B OKPY)KAaIOIIEH cpelle HAOCHOBE
3HAHUSA 11eJIe YCTOWIMBOTO PA3BUTHS YEIIOBEUYECTBA;

e pacHIMpEHHE OMbITA JEATEITHHOCTH AKOJOTUYECKON HANpPaBIEHHOCTH HAOCHOBE
UMEIOIINUXCS 3HAHUH 0 (pru3uKe.

HEeHHOCTH HAYYHOT0 MO3HAHMS:

e CPOPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAyYHOU NEATEIHHOCTH, TOTOBHOCTh B TPOIECCE M3YUCHHS
GU3UKKA  OCYHIIECTBIISITH  MPOEKTHYID H  HCCIEAOBATEILCKYIO  JEATEIHHOCTh
WHIMBUIYAJIBHO W B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jornyeckue aeiicTBUSA:

e  CaMOCTOSITEIBHO dbopMynmupoBaTh M aKTyaJU3UPOBaTh  IPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONpPENENATh LENU NEITEIbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU KX
JIOCTUIKCHMUS;

e  BBISBJISTH 3aKOHOMEPHOCTH W NPOTUBOPEYHS] B PaCCMaTPUBAEMbBIX
(bu3nYECKUX SABICHUSX;

e pa3pabaThiBaTh IUTAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaIu3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

e BHOCHUTH KOPPEKTUBbI B JIESITEIBHOCTb, OLIEHUBATb  COOTBETCTBUE
PE3yIBTAaTOB LIEJISAM, OLICHUBATH PUCKHU NIOCIEACTBUN AEATEIBHOCTH;
e KOOpPAWHHPOBATH W BBIIOJHATH pabOTy B  YCIOBUSAX PEajbHOTO,

BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBYS;
e Ppa3BUBATh KPEATUBHOE MBIIICHUE NIPU PELICHUH KUZHEHHBIX TPOOIIEM.



Ba3oBble ucciieqoBaTe/IbCKUeE 1eViCTBUSA:
e  BJAJETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSIMHU U METOIAMU
buznyecKoil HayKu;

e BIAJETh HaBbIKAMU Y4eOHO-MCCIIEOBATEILCKONM M MPOEKTHOW AEATEIbHOCTH B
o0nactd (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBHOMY IIOUCKY
METOOB pelIeHusl 3anad (U3NYECKOTO COJEpKaHMsl, MPUMEHEHHUIO pPa3IUYHBIX
METOJIOB MMO3HAHUS;

e BIANETh BHUIAMHU JCSATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaluy, MNpeoOpa3oBaHMI0O M TNPUMEHEHUI0 B pa3IMYHBIX Y4eOHBIX
CUTYalMsX, B TOM YHCJIE IIPH CO3AaHNU Y4eOHBIX MMPOEKTOB B 00JaCTH (PU3HKH;

e BBUBIATh NPUYMHHO-CJIEJICTBEHHbIE CBS3M M  aKTyalU3upoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pelleHus, HAXOIUTh apTyMEHTHI JUIs 1I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

e AHAJIM3MPOBATDH IMOJYYECHHBIC B XOJE PEIICHUsS 3alayd Pe3ysIbTaThbl, KPUTHUECKH
OLIEHUBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE BHOBBIX YCIOBHSIX;

e craBuTh M (GOPMYyIUpPOBaTH COOCTBEHHBIE 3aJadd B  00pa30BaTEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

e /1aBaTh OLICHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh MIPHUOOPETEHHBIH OTIBIT;

e YMETH NEPEHOCUTh 3HaHWs 1O (U3MKE B MPAKTUYECKYI0 O00JacTh
KHU3HEIeATEIIbHOCTH;

e yYMETb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTei;

e  BBIABUraTh HOBBIE WU, IPEAIATaTh OPUTHHAJIBHBIE MTOIXObI U PELICHNUS;

e  CTaBUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ ungopmaumeii:

e BIAJETh HAaBBIKAMHU TMOJY4YeHHs HHPOpPMAIMH (PUINUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIIbHO OCYIIECTBISATh IIOMCK, aHaju3,
CHUCTEMAaTH3allMI0 M HHTEPIPETAU0 HHPOPMAlUK pPA3IUYHbIX BUAOB U (HopMm
IpeCTaBICHHUS;

e  OIICHMBATH IOCTOBEPHOCTH HH(OPMAIUH;

e  HCIIOJB30BaTh CPECTBA MH(POPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX W OpraHM3AllMOHHBIX 3343y ¢
cobOmoieHeM TpeOOBaHWUN JPTrOHOMHKH, TEXHHKH OE30MaCHOCTH, THUTHECHBI,
pecypcocOepekeHus, MPaBOBBIX M OSTHUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€e30IMacCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJAEPKAHUS B PA3IUYHBIX PopmaTax ¢ yu€Tom
Ha3HAa4YeHUs] MH(OpMAIMU U IENIEBOM ayJIUTOPHUH, BBHIOMpAs ONTHUMAIbHYIO (QOopMy
NPEICTABICHNUS U BU3yaJIH3aLHH.

KoMMyHHKATHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiicTBHA:

e  OCYIIECTBIATH OOIIEHNE HA YpOKaX (DU3UKU U BO BHE-YPOUHOU JI€ATETHLHOCTH;

e pacmo3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYAIlUA U CMATYATh KOH()IUKTHI;

e pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHUS C HCMOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



e TOHMMATh U HCHOJb30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBUIYAIBHOM
paboThI;

e BbHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEHCTBUH ¢ yd€ToM OO0IIHMX
MHTEPECOB M BOZMOXKHOCTEH Ka)KJI0TO YJieHa KOJUIEKTUBA;

e TIPUHMMATh  IIETM  COBMECTHOM  JEATENbHOCTH,  OPTaHU30BBIBATH U
KOOPJAWHUPOBATh ACHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIAH JEeHCTBUH,
pacmpenenartb poiad C Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXIATh pe3yJIbTaThl
COBMECTHOH paboThI;

e OIICHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaKJOTO YYaCTHHKAa KOMAaHIbl B OOIIWI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e TMpe/yaraTh HOBBIE TPOEKTHI, OIEHUBATh UAEH C T[O3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

e  OCYIIECTBJIATh MO3UTHUBHOE CTPATETUUECKOE MOBECHUE B PA3IMUHBIX CUTYyalHsIX,
IPOSIBIISITH TBOPUYECTBO U BOOOpaKEeHUE, OBITH HHUIIMATUBHBIM.

PeryisiTuBHbIe YHUBepcajibHble Y4yeOHble AelCTBUS

Camoopranusanus:

e CaMOCTOSITETIbHO OCYLIECTBIISATh IO3HABATENIBbHYIO JEATENLHOCTh B  O0JIACTH
¢u3MKKM U acCTPOHOMHHU, BBIABIATH NPOOJIEMBbI, CTaBUTh H  (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

e CAMOCTOSITENILHO COCTABJIATH IJIAH PELICHHUS PACUETHBIX M KAUeCTBEHHBIX 3a/1ad,
IUIaH BBIMOJHEHUS NPAKTUYECKOW paboThl C YYETOM UMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MO)KHOCTEHN U MPeINOYTCHU;

e JIaBaTh OIICHKY HOBBIM CUTYallUsM;

e pacUIMPATH paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHHI;

e JenaTh OCO3HAaHHBIM BBHIOOpP, AapryMEHTUPOBAaTH €ro, Opath Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHE;

e  OIICGHUBATh NPUOOPETEHHBIN OTIBIT;

e CrmocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYIUIUU B 00JacTH (DU3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJIEKT:

e JaBaTh OIIEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHUBBI B JI€STEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM;

e BJAJCTh HAaBBIKAMHU IO3HABATEIHHOM pedieKCHHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNENUCTBUN U MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHU;

e HCIIOJIb30BaTh MPUEMBI pedieKkcuu Al OIEHKU CUTyallud, BbIOOpa BEpPHOTO
pelLIeHus;

e yMETh OLICHMBAaTh PUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 HX
CHUKEHUIO;

e TNpPUHUMATh MOTHUBBI M AapPryMEHTHl JIPYTUX TMpU aHaJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

e TMPUHUMATH ce0sl, MIOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTUBBI W AapPryMEHTBhl JPYTrUX NPU aHaIU3€ pe3yJbTaTOB



JIeSITEIIbHOCTH,

e TPHU3HABATH CBOE MPABO M MPABO JAPYTUX HA ONTHOKH.

B mpormecce nocTmwKeHUS JWYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuszuke Ui YpoBHS CpeaHero oluiero oOpa3oBaHUsS y OOyYarOIIMXCS

COBEPIIEHCTBYETCS AMOIMOHATLHBIN WUHTEJJIEKT, MpeAnoIararonui
c(hOpMUPOBAHHOCTH:
e CAMOCO3HAHMS,  BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE

HMOIIMOHAJILHOE  COCTOSIHUE, BUAETh HAMNpaBICHUS Pa3BUTHS  COOCTBEHHOM
AMOIIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;

e CaMOpEryJMpPOBaHHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJNEHUE, CIOCOOHOCTh  aJanTHUPOBATHhCS K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHIKEHHUIO I U
yCcrexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTb, HCXOJ U3 CBOHUX
BO3MOKHOCTEM;

e HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSTHUE
JIPYTUX, YIUTHIBATh €TO TP OCYIIECTBICHUH OOIICHMS, CTIOCOOHOCTh K COUYBCTBHIO
Y COTIEPEIKMBAHMIO;

e COIMAJbHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C
JIPYTUMU JTIOAbMH, 32800 TUTHCS, POSIBIIATh MHTEPEC U pa3peliaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIbTATDI

K konmy oOyuenust B 11 knacce npeaMeTHble pe3yibTaThl HA YriyOJIEHHOM YpOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTh Y O0YHAIOIIUXCS YMEHUM:

e TOHHMMATH POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTUYECKOH, COLMAIbHON W
TUYECKON cepax AesITeTbHOCTH YelIOBeKa, POJIb U MECTO (PU3UKU B COBPEMEHHOMN
HAyYHOM KapTUHE MHpA, POJIb ACTPOHOMUHU B MPAKTHUECKOH AESTEILHOCTH YEJIOBEKa
U JaJbHEHIIEM HAayYHO-TEXHHYECKOM Ppa3BUTHH, 3HAUYECHHE OMHCATENbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSICHUTENFHOM U MPOTHOCTUYECKON (QYyHKIUH (pu3ndeckont
TEOPUH — DIIEKTPOJUHAMUKH, CIIEHUAIBHOM TEOPHUH OTHOCHUTEIBHOCTH, KBAHTOBOW
¢u3uku, poas puznyeckoil Teopun B HOPMUPOBAHUM MPEACTABICHUH O (HU3NIECKON
KapTHHE MHpa, MECTO (PU3MUecKoW KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O PUPOJIE;

e pa3nuyaTh YCIOBHS MPUMEHUMOCTH MoOjeNeil (u3MYecKux Tel W MPOLECCOB
(ABNIEHUI): OJHOPONHOE DJIEKTPUUYECKOE U  OJHOPOJHOE MArHUTHOE IIOJI,
rapMOHUYECKHUE KOJIeOaHUs, MAaTeMaTHUYECKUIl MasTHUK, HJCAbHBIA NPYKUHHBINA
MasiTHUK, TapMOHMYECKHWE BOJIHBI, HJICATbHBIA KOJIEOATENbHBII KOHTYpP, TOHKAas
JIMH3a, MOJIeJIel aTOMa, aTOMHOTO sI/ipa U KBAHTOBOM MOJIENIN CBETA;

e paznuuaTh yCJIOBHs (IpaHHIbI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

o AHAJIM3UPOBATL U 00BIACHSITH QJICKTPOMArHuTHBIC IMPOHCCCbl M  ABJICHUA,



WCIIOJTh3Ysl OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJICKTPOJUHAMHUKUA U CIHEIUATBLHON
TEOpPUM OTHOCHUTEIIbHOCTU (3aKOH COXpPAHEHHUS JJIEKTPUYECKOTO 3apsja, Cuiia
Awmnepa, cuna JlopeHua, 3aKOH S3JEKTPOMArHUTHOM WHAYKIMM, npaBuio JleHua,
cBs3b OJJIC CcaMOMHIYKIIMU B DJJIEMEHTE JJIEKTPUUYECKOM LEeNH CO CKOPOCTHIO
W3MEHEHHUS CHWJIBI TOKa, TMOCTYJaThl CIENUAIbHON TEOPHUH OTHOCHTEIBHOCTH
OiiHIITEHA);

e AHAJNM3UPOBATh U OOBACHITH KBAHTOBBIE MPOILIECCHl W SBJICHHUSA, HCIOIb3YS
MOJIOKEHHSI KBaHTOBOM (Qu3uku (ypaBHeHHE DiHIITEHHA U1 poTodPdexTa, mepBblii
W BTOpoWM mocTynarel bopa, TNpUHOUI COOTHONIICHHS HEONPEneIEHHOCTEH
['eit3enOepra, 3aKOHBI COXPAHEHHUS 3apsAOBOTO M MAacCOBOTO YHCENT M DHEPTUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO paclajia);

e ONHUCHIBaTh (DU3UYECKUE TMPOIECChl M  SIBICHUS, WCIOJb3ys BEJIMYMHBIL:
HaAMpPSHKEHHOCTh  DJIEKTPUYECKOrO TOJS, MOTEHIMAN SJIEKTPOCTATUYECKOro MO,
Pa3HOCTh TIOTCHIIUAJIOB, DJCKTPOJABIDKYIAS CHJIA, WHAYKIMS MarHUTHOTO TIOJIS,
MarHUTHBIM TIOTOK, cWia AMrmepa, HWHIYKTHBHOCTH, DJJIEKTPOABUXKYINAS CHIIA
CaMOMHAYKIIMH, SHEPIHUsl MATHUTHOTO TOJISi IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN
UMITYJIbC, TIOJIHASI SHEPTUSL, SHEPTUSI TTOKOSI CBOOOTHOM YACTHIIbl, SHEPTUS U UMITYJIbC
($hOoTOHA, MaCCOBOE YHCIIO M 3apsi SIApa, YHEPTHUS CBSI3U SAIPa;

e OOBICHITH OCOOCHHOCTH MPOTEKaHWs (HU3MUECKUX SIBICHUMN: DJIEKTPOMArHUTHAs
WHIYKITUS, CAMOWHIYKITUS, PE30HAHC, HHTEPHEPEHITUABOIH, TUDPAKIINS, TUCTICPCHUS,
MOJIHOE BHYTPEHHEE OTpakeHue, poroanekrpuueckuii a¢ ekt (pororddexr), anpda-
u  Oera-pacmanapl sAaep, TaMMma-u3IydyeHUe sjaep, (pu3Myeckue MPUHIIMIBI
CIEKTPaJIbHOTO aHaIM3a U padoThl Ja3epa;

e OTpENENATh HANPABJICHUE WHIYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHua;

e CTPOUTHb H300paKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajioM, TOHKOW JMH30H, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKH;

e TPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHUYECKHE MOHSTHS, TEOPUH U 3aKOHBI
JUTsl aHANMM3a U OOBSICHEHUS (DU3MYECKUX TPOIECCOB, MPOUCXOM[IINX B 3BE3MAX, B
3BE3HBIX CHCTEMAaxX, B MEKTATAKTHYECKON Cpene; MBIKCHHS HEOECHBIX Tell,
ABOJIIOLIMM 3BE3 U BceneHHol;

e TMPOBOJUTH  HUCCIEAOBaHUE  3aBUCUMOCTEM  (QU3NYECKMX  BEJIMYUH  C
UCIIOJIb30BAHUEM TNPSIMBIX HU3MEPEHUN, NpPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YNTATHl MOJYYCHHOW 3aBUCUMOCTHU

¢u3nyecKux BETUYMH B BUAEC TPaQUKOB C y4ETOM aOCOIIOTHBIX MOTPEITHOCTEH
U3MEPEHH, IeNaTh BBIBOJIBI 110 pe3yjIbTaTaM HCCIIeI0BaHUS;

e TMPOBOAUTH KOCBEHHbIE M3MEpPEHHs] (PU3NUECKUX BEIUYMH, MPU 3TOM BBHIOMPAThH
ONTUMAJIBHBIA METOJ] HM3MEpPEHUs, OILEHMBATh aOCONIOTHBIE U OTHOCHTEJIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

e TPOBOJUTH OMNBITHI IO TMPOBEPKE MPEUIOKEHHON THUIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT,  coOUpaTh  HKCHEPUMEHTAJbHYI0  YCTaHOBKY, aHAJIW3UPOBATH
HOJIy4EeHHbIE PEe3yJIbTAThI U JAETaTh BBIBOJ] O CTaTyCe NPEI0KEHHON THITOTE3bI;



e  OIHKCHIBATh METObI MOTYUYECHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUII;

e coOmojaTh mpaBWia 0O€30MaCHOTO TpyJa NpPU MPOBEICHUM HCCICIOBAHUN B
paMKax y4eOHOTro JKCIEpPHUMEHTa, NMpakTHKyMa U Y4yeOHO- HCCIeI0BaTeIbCKOU U
MPOEKTHOW JIESITEIBHOCTH C MCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOHCTB U
1ab60paTOpHOTO 00OPYIOBAHUS;

e pemarh pacu€THbIC 3aJaYM C SBHO 3aJIaHHOM W HESIBHO 3aJaHHON (PU3HUecKoi
MOJIC/IbIO: HAa OCHOBAaHWHM aHalu3a YCJIOBUS BBIOMpATh (PU3HUECKUE MOJIENH,
OTBEUaIOIIKe TPEOOBAHUSIM 3aJ]auH, MPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYyJIaThl (U3MYECKUX TEOPUH TMPHU HCIOIH30BAHUUA MATEMATHYECKUX METOJIOB
peuieHus 3ajad, OPOBOAUTH pacu€Thl HA OCHOBAaHUM MMEKOIIMXCS JIaHHBIX,
aHAJIU3UPOBATh PE3YJIbTAThl W KOPPEKTUPOBATh METOAbl PEHIEHUS C Y4ETOM
MOJYYEHHBIX PE3YJIbTATOB;

e pemarh KAaueCTBEHHBIC 3aJa4M, TPEOyIONMe TPUMEHEHHS 3HAHUW W3 Pa3HBIX
pasnmenoB Kypca (U3WKH, a TakKKe HWHTETpallid 3HAHWUW W3 JPYruX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYKICHUU C
OTIOPOM Ha U3yUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTUHU (PU3UUECKHUE SIBICHUS;

e HCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUECKHX
MPOIIECCOB;

e TPUBOJAWUTH NMPUMEPHI BKJIAJIa POCCUUCKUX M 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

e AHAIM3UPOBATb U OLICHUBATH IIOCIEJCTBUS OBITOBOM M MPOU3BOACTBEHHOU
JEATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM ¢ (DU3MUYECKUMHU TpolleccaMu, € TO3UIIMM
AKOJIOTUYECKOU 0e30I1aCHOCTH, PECTABICHUM 0 paloHaIbHOM
MPUPOJIONIOIb30BAaHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JIOCTHKEHUI

HAYKH U TEXHOJIOTHH JIJIs ajdbHEHIIero pa3BUTUs YeJI0OBEYECKOTO O0OIIECTBa;

e TMPUMEHATHh pa3IUyHble CrocoObl paboThl ¢ wuHOpManKen GU3NIECKOTO
COJIep’KaHus C MUCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTUH, MpU
3TOM UCHOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH [UJIsl TOHUCKA,
nepepaboTKi M TPEAbABICHUS Y4eOHOH W HAYYHO-TIOMYJISIpHON HHMOpMAaINH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpPETaAlyd HHPOPMAIUH, MOJyUYEHHOW W3 pa3iIMYHBIX
WUCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJy4aeMyr WH(OPMAIUIO U OLIEHUBATH
e JOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE aHAJIM3a
UCTOYHHUKA HH(OPMAIUY;

e TPOSBIATH OPTaHU3AIMOHHBIC W TIO3HABATEIIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
npuoOpeTeHNs] HOBBIX 3HAHWW B TMPOIIECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
UCCIIEIOBATENLCKUX padoT;

e paboTaTh B IPyMIIE C UCMIOJHEHUEM PA3IUUYHBIX COIIMANIBHBIX POJIeH, MIIaHUPOBAThH
paboTy TpYIIbI, pPAlMOHAIBHO pACHPENENATh AESITeIbHOCTh B HECTAHIAPTHBIX
CUTYaIIUsX, aIEKBATHO OIEHUBAThH BKJIAJ] KKJIOTO M3 YYACTHUKOB IPYIIIIBI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBbl;



e TMPOSBIATH MOTHBALMI0O K Oynaymed mnpodecCHOHANIbHON NeATeIbHOCTH IO
CHELHMAIBHOCTIM (PU3UKO-TEXHUUYECKOTO IPODUIIS.

COIAEPKXAHUE OBYUEHUS

Paznea 1. DaekrpoannamMmuka.

Tema 1. Macnumnmnoe no.e.

B3anmoielicTBUE MTOCTOSIHHBIX MAarHUTOB U NMPOBOJHUKOB C TOKOM. MarHuTHOE MOJE.
Bekrop MarauTHOM MHAYKOUU. [IpUHIMN Cynepno3uiu MAarHUTHBIX MNOJIEd. JInHuM
MarHUuTHOW UHAYKIMHA. MarauTHoe 1oJje MPOBOAHUKA C TOKOM (IPSIMOTO MPOBO/THUKA,
KAaTylIIKd W Kpyrooro BuTKa). OmbIT Opcrtepa. Cwia Ammnepa, €€ HanpaBleHHE U
MoxyJib. Cuna JlopeHua, €€ HanpaBiaeHUE U MOAYJIb. J[BUKEHHE 3apsyKEHHON YaCTULIBI
B OJHOPOJAHOM MarHuTHOM monie. PabGorta cunbl Jlopenuna. MarnutHoe mnoje B
BellecTBe. PeppOMATrHETHKY, MTapa- U JUAMarHEeTUKH.

Texnuueckue ycmpoiicmea u  mMeXHOA0ZUYECKUE NPOUECChl: TPUMEHCHUE
MOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETDP,  3JIECKTPOJABUTATEIIb
SAxo0u, yCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHuii VHIYKIAA MAarHUTHOTIO IMOJISL MTOJIOCOBOIO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtnHa nuHM MarHUTHOW WHIAYKIMHA TOJS IMHHOTO MPSMOrO NPOBOAHUKA H
3aMKHYTOT'0 KOJIBLEBOTO MIPOBOIHHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBuEe 1ByX NIPOBOJIHHUKOB ¢ TOKOM. Cuna Amriepa.

JerictBue cumel JIopeHia Ha HOHBI JJIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[lpyHiMn ~ AEUCTBUSA  AJIEKTPOU3IMEPUTENIBHOIO MPUOOpa  MAarHUTORJIEKTPUUECKOU
CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, npaKMUKym.

HccnenoBanre MAarHUTHOTO TMOJII MOCTOSIHHBIX MAarHuToB. lccienoBaHue CBOWMCTB
(beppOMarHeTHKOB.

HccnenoBanne eMCTBUA MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM. MI3MepeHne cuiibl
Awmrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 2. InekmpomacHumnas uHOYKYUA.

SIBnenue snekTpoMarHuTHOM MHAYKIUU. [ToTok BekTopa MarHuTHOW MHAYKUIMU. D/C
WHIYKLIHMHU. 3aKOH 3JeKTpoMarHuTHOW nHaykuuu dapanes. BuxpeBoe anekrpuueckoe
nosne. Toxku Dyxo.

O/JIC uaayKuuu B IpOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TOJIE.
[TpaBuno Jlenua.

NunyxktuBHOCT. KaTyllika MHAYKTUBHOCTH B LIEMH NOCTOSIHHOTO TOKA.

ABnenue camonHaykuuu. IJ{C caMOMHIYKLIMH.

DHeprus MarHUTHOTO MOJISI KATYIIKA C TOKOM. DJIEKTPOMArHUTHOE MOJIE.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHMYCCKHUC IIPOUCCChI: HWHAYKIMOHHAA IICYb,
COJICHOU I, 3allliMTa OT DJICKTPHU3alMU TCJI ITPHU ABUXKCHHUH B MAarHuTHOM I10JIC 3emin.

Jemoncmpayuu.
Habmronenue siBaeHus 3J€KTPOMAarHUTHON MHTYKIUH.
HccnenoBanne  3aBUCUMOCTH OJC uHAYKIMU OT  CKOPOCTH HW3MEHEHUS

MarHUTHOTO MOTOKa.

[TpaBuno Jlenua.

[Tamenre MmarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe. SIBlIeHHE CAaMOUHIYKIIUH.
Hccnenosanue 3aBucumoctd J/1C caMOMHIYKIMH OT CKOPOCTH U3MEHEHHMSI CUIIbI TOKa
B LICTIN.

Yuenuueckuii skcnepumenm, nadopamopusie padomeol, npaKMUKyM.

Hccnenoanne sABIEHUS DJIEKTPOMArHUTHOM HWHAYKIUU. OmnpenesieHHue WHIYKIUU
BUXPEBOI0 MAarHUTHOTO M0J1s. MccnenoBaHue sIBIEHNUS CAMOUHAYKIUU.

COopka MOJIeNu JIEKTPOMArHUTHOTO TeHeparopa.

Paznen 2. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOojHble KojiebaHus. ['apMoHMueckue KoyieOaHMs.
KunemMarnueckoe U JAMHAMUYECKOE OMNMHUCAHHME. DHEPreTUYEeCcKOoe OmucaHue (3aKoH
COXpAaHEHUSI MEXaHMYECKOW  dHepruu). BbpIBOg  AMHAMHYECKOTO  OMUCAHUS
TapMOHUYECKHUX KOJEOAHWN M3 WX DHEPTreTUYECKOTO M KMHEMATHYECKOTO OIMCAHMUS.
Ammutyna u gaza xkonebanuid. CBA3b aMIUIUTYAbI KOJI€OAHUN UCXOJHOW BETUYMHBI C
aMIUTUTYJJaMU KoJiebaHui €€ cKopocTH U yckopenus. Ilepron m yactora xosieOaHUM.
[lepmon ™Mambix CBOOOMHBIX KoOJIeOAaHWN MaTreMaThuueckoro wasTHuka. Ilepuon
CBOOOJTHBIX KOJICOAHU MPYKMHHOTO MasiTHUKA. [[oHSITHE O 3aTyXarmux KoJeOaHUsX.
Boinyxnennbie konebanus. Pe3onanc. PezonancHas kpuBas. BnusiHbe 3atyxaHusi Ha
BU/JI P€30HAHCHOM KpUBOW. ABTOKOJICOaHUS.

Texnuueckue ycmpoicmea U MeEXHOJI02UUECKUE NPOUeccbl: METPOHOM, YaChl,
Kaudelu, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKEHUSI.

HaGnrogenne HE3aBUCUMOCTH TIEpHOJa MajblX KoJieOaHWl TIpy3a Ha HHUTH OT
aAMILTUTY AL,

HccnenoBanue 3aTyXammmuXx KoJieOaHWH W 3aBUCMMOCTH TIEPHOJIa CBOOOJIHBIX
KOJI€0aHUM OT COMPOTHUBIICHUSI.

UccnenoBanne  kojebaHWil TIpy3a HA  MAacCHMBHOM MpYXKHHE  C LEJIBIO
dbopmupoBaHus NMpeACcTaBiIeHU 00 UAcaIbHON MOAEIU MPY>KUHHOTO MAaITHUKA.

3aKOH COXpaHEHMsI SHEPTHHM TPHU KoJIeOAaHUSAX Tpy3a Ha mpyxkuHe. MccrmemoBanme
BBIHYK/ICHHBIX KOJICOaHUH.

Hab6ntonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, npaKMuUKym.

W3mepenne mepuoga  CBOOOIHBIX KOJEOAHUW HUTAHOTO H NPYKUHHOTO
MasiTHUKOB.



W3ydeHre 3aKOHOB ABM)KEHUS TeJIA B X0/1€ KoyiebaHuil Ha ynpyrom nojsece. M3yuenune
JIBH)KEHUSI HUTSIHOTO MasTHUKA.

[IpeoOpa3zoBanue H3HEpruuM B TMPY>KUHHOM MasiTHuUKe. lccnenoBanue yObIBaHUsA
aMIUIATY bl 3aTyXaromux Konebanuil. MccnenoBanue BbIHYKIESHHBIX KOJICOAHHIA.
Tema 2. dnekmpomazHummnuple KOne0AHUA.

Konebatenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJ€OAaHUS B HI€aIbHOM
KojebarenbHOM  KOHType. @opmyna Tomcona. CBs3b aMIUIUTYABl  3apsja
KOHJIEHCATOpa C aMIUIMTYJOM CHJIBI TOKa B KOJeOaTeIbHOM KOHTYype. 3aKoH
COXpAaHEHUsI DSHEPrMM B HWICATBHOM KOJIEOAaTeIbHOM KOHType. 3aTyXarollue
AIIEKTPOMAarHUTHbIE KoJieOaHus. BbIHYXIEHHBIE 5SJIEKTPOMAarHUTHBIE KOJEOaHUs.
[lepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U JACHCTBYIOIIEE
3HAQUYEHHE CHUJIbl TOKAa M HANpsHKEHUs MpU  pa3iudyHoM ¢GopMe 3aBUCUMOCTH
IIEPEMEHHOI0 TOKa OT BpeMeHH. CUHyCOMAANbHBIN INEepeMEHHbIN TOK. Pesucrop,
KOHJIEHCATOp M KaTylllKa WHAYKTUBHOCTHM B LENU CHHYCOMJAIBHOIO IMEPEMEHHOIO
Toka. Pe3zonanc TtokoB. Pe3onanc wanpspkeHuwit. WneanpHbIA TpanchopMaTop.
[TpousBoAcCTBO, mepenaya U MOTPEOICHUE DIEKTPUUECKONM SHEPruH. DKOJOTHYECKHE
pUCKM  TpH  MPOU3BOJACTBE  BJEKTpodHepruu.  KynbTypa  UCHOJB30BaHUsA
JNEKTPOIHEPTHUM B IIOBCEIHEBHOM  KM3HU. TeXHHUYECKHE  YCTpOMCTBA U
TEXHOJIOTUYECKHUE MPOLECCHI: EKTPUYECKUN 3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA,
JIMHUH DJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcruorpaMMbl — AJIEKTPOMArHUTHBIX — KosiebaHuil. ['eHeparop  He3aTyxaromux
AJIEKTPOMArHUTHBIX KoJeOaHuil. Mojenb 3J1eKTpOMarHuTHOTO0 reHepaTopa.
BbiHyX/1I€HHbIE CHHYCOUIAIbHbIE KOJIEOaHUs!.

Pesucrop, kaTyiika HHIYKTUBHOCTA U KOHAEHCATOP B LEINU IEPEMEHHOTO TOKA.
Pezonanc nmnpum mnocnenoBaTenbHOM COEIMHEHUH PE3UCTOPA, KaTYLIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CcTpoicTBO U MPUHIIMIT ACHCTBUS TpaHCchopMaTopa.

Mopens TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

N3yyenue tparncopmaropa.

HccnenoBane  NEpEMEHHOTO  TOKa  4E€pe3  MOCJIENOBATENIBHO  COCAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHDL.

MexaHnueckue BOJIHBI, YCIIOBHS UX pacnpocTpaHeHus. [lomepedHbie M MpOJOIbHBIE
BoiHbl. Ilepuon, ckOpocTh pacnpocTpaHeHHss W JiauHa BoJHbl.  (CBoOMCTBa
MEXaHUYECKUX BOJIH: OTpaKEeHHUE, peJoMiIeHIe, HHTephepeHnsa U nudpakuus. 3ByK.
Ckopocts 3Byka. ['pomkocts 3Byka. Breicota Tona. TemOp 3Byka. IllymoBoe



3arpsi3HEHUE OKPYKAIOIIEH cpeabl. DIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSl M3IYyUYEHUS
JIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU
BosIHE. CBOMCTBA DJIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IIPEIOMIICHHE,
nossipuzanus, uHTepdepeHuus u nudpakuus. Illkama >IeKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 3MeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpUHIMIBI paanocBs3u U
TeneBuaeHus. Paguonokanus. DIeKTpPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOLLEH CPEIbI.
Texnuueckue ycmpoiicmeéa u npPAKmMu4yecKkoe HNPUMEHEHUe: MY3bIKAJIbHBIC
UHCTPYMEHTHI, pajap, pajiuoNpuEéMHUK, TEIEBU30p, aHTeHHA, TenegoH, CBY-neus,
yJIbTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacnpoCTpaHEHHE NOMEPEUHbIX U MPOI0JIbHBIX BOJIH. Konebimomeecs
TEJIO KaK UCTOYHHK 3BYKA.

3aBUCUMOCTh JUIMHBI BOJIHBI OT 4YacTOThl KosieOanui. HaOmroneHue oTpaxeHus u
nperoMiIeHusT MexaHudeckux BoiH. HaOmiomenue wunTepdepeHuun u audpakuuu
MEXaHUYECKUX BOJIH. AKYCTUYECKHI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro NIPUMEHEHHUE.

HaOmtoieHue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C AMILIUTYJOM M 4acTOTOM
KOJIe0aHUil.

HccnenoBanne  CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPa)KECHHE,
peoMIIEHUE, TTOSIpU3aLns, AUPPaKIusl, HHTEPPEPEHIHS.

OOHapykeHue HHPPaKpacHOro U yJIbTPapruOJETOBOIO U3TyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBera. ToueuHbli
UCTOYHUK cBeTa. OTpaxkeHMe cBeTa. 3aKOHbl OTpakeHus cBera. [locTtpoeHue
n300paxeHnnii B 1iockoM 3epkane. Cdepuueckue 3epkana. [Ipemomienue cBera.
3aKkOoHBI  TpeloOMJIeHHs  cBeTa.  AOCONIOTHBIM  TOKa3aTeab  MPEJIOMIICHUS.
OTHOCUTENBHBIM TOKa3arenp mpesomieHus. [IOCTOSHCTBO 4acTOTBI CBETa U
COOTHOLICHUE JUIMH BOJIH IIPU NEPEX0J€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHULLY
paszenia IByX ONTHYECKUX cpell. Xoi aydei B mpusMme. Jucnepcusi cBera. CloKHbBIN
coctaB Oenoro cBeta. LlBer. IlomHoe BHyTpeHHee otpaxenue. [lpenenbHblid yron
IOJIHOTO BHYTpPEHHEro orpaxeHus. CoOuparonige M pacceuBarollde JIMH3bL. TOHKas
auH3a. DOKYyCHOE pacCTOSHHE M ONTUYECKas CWJIa TOHKOM JIMH3bl. 3aBHCUMOCTb
(POKYCHOTO paccTOsSiHUSI TOHKOW c(epuuyeckold JHMH3bI OT €€ TeOMETpUu U
OTHOCHUTEIBHOTO MOKa3zarens npenomiieHus. dopMyna TOHKOW JIMH3BL. Y BEJIMYEHMUE,
JaBaeMoe JUH30M. XOJ Jiy4a, MPOLIECAIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€
IJIaBHOM onTudeckor ocu. IlocTpoeHue M300pakeHUN TOYKW W OTpe3Ka MpsIMOil B
coOMparIIMX M PACCEeMBAIOIIMX JIMH3aX M UX cuctemax. OnTudeckue MNpuOOpHL.
Pa3pemaromiast cnoco6HoCTh. ['1a3 Kak onTuueckas cucreMa. [lpenens npumeHuMoCTH
reoMerpuueckoil ontuku. BonHoBas ontuka. Mutepdepenuus cBera. KorepenTtHbie



WCTOYHUKH.  YCJIOBHS  HaOMIOACHUS  MaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB. [Ipumepsl
KJIACCUYECKUX HUHTephepeHIMoHHbIX cxeM. Jludpakuus csera. JudpakuuonHas
pemi€Tka.  YcioBHe — HAONIONEHMST  TJIABHBIX ~ MAaKCUMYMOB IpH  MaJ€HHUH
MOHOXPOMAaTHUYECKOTO CBeTa Ha TU(PaKIIMOHHYIO0 peéTKy. [lonapuzanus ceera.
Texnuueckue ycmpoiicmea u mexmono02udeckue npoyeccovl: O4KY, JIyla, IEPUCKOIL,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIA ammapar, MPOCBETICHUE ONTHKH,
BOJIOKOHHASI OTNITUKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanrie NpesioMJIEHNS CBETA.

Habnrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJieb CBETOBOIA.

HccnenoBanre Xo/a CBETOBBIX ITYYKOB 4Epe3 ILIOCKOINAPAUIENbHYHO IUIACTHHY M
IpU3MY.

HccnenoBanue cBOMCTB N300pakeHUi B TMH3aX. Moien MUKPOCKOTa, TEeIECKOIIa.
HaGmiogenne wuntepdepenuun cBera. HaOmiogeHue 1BETOB TOHKHMX — TUIEHOK.
HaOmronenune nudpakiuu cBera.

Uzyuenne pudpakunonHoin pemérku. Habmionenne nudpakinoHHOTO CHEKTpA.
Hab6monenue aucnepcun cBera.

Hab6mronenue nonspusanuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxkcnepumenm, navopamopmuvie padomer, npaxmuxym. H3mepenue
NOKa3aTeJis MPEeIOMIIEHUS CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO PAcCTOSHHSL OT BellecTBa (Ha MpUMepe
KUJKUX JIUH3).

N3mepenne GoKycHOro paccTosiHUs paccerBarolux JuH3. [lonydenue n3o0paxeHus B
CUCTEME M3 IJIOCKOTO 3epKaja U JiuH3bl. [lomydueHne nu3o0pakeHus B CUCTEME U3 JBYX
JIH3.

KoHcTpyHnpoBaHue TEIECKONUYECKUX CUCTEM.

HaGmiogenne nudpakuuu, uHTEpPEpEeHIMH W MOJsApu3aluu cBera. l3ydeHue
NOJISIPU3allMM  CBETA, OTPAXKEHHOTO OT TMOBEPXHOCTH JHUAJEKTpHKa. M3ydeHwue
UHTEep(EepeHIINH JTa3epHOro U3TyUeHHUs Ha IBYX LIEJIAX.

Hab6monenue aucnepcun.

HabGmionenne u wuccnenoBanue audpakuroHHOro crektpa. W3mepeHue AIuHBI
CBETOBOU BOJIHBI.

[TonydyeHue ciekTpa U3Iy4eHUs: CBETOMO/1a TPU MOMOIIY TUPPAKIIUMOHHON PEIIETKY.
Pasnen 3. OcHOBBI crielIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel crienuanbHON TEOpUn
oTHOocuTenbHOCTH.  [IpocTpaHcTBeHHO-BpeMeHHOM — uHTepBain.  IIpeoOpa3zoBanus
Jlopenna. YcnoBue npudMHHOCTH. OTHOCUTEIBHOCTh OTHOBPEMEHHOCTHU. 3aME/JIEHUE
BPEMEHU M COKpAIICHUE JIUHbl. DHEPrus W UMIIYJIbC PEISITUBUCTCKOM YacCTHUIIBI.
CBs13b Macchl C SJHEPTUEN U UMITYJICOM PEIATUBUCTCKON YaCTHULIBI. DHEPIHs OKOS.



Texnuueckue ycmpoucmeéa u mexXHOJI02UYECKUE HNPOUECcyl: CITYyTHHUKOBbBIC
MPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHIL.

VYyeHnueckuil IKCIIepUMEHT, J1abopaTOpHbIe padOThI, MPAKTUKYM.

Onpenenexnue UMITyJIbCa U DHEPIUM  PEJATHUBUCTCKUX YaCTHI] (mo
¢doTorpadusiM TPEKOB 3apsXKEHHBIX YaCTUI B MATHUTHOM I10JI€).

Pa3znen 4. KBanToBasi pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBecHOE TeruioBoe H3IydYeHHE (M3JydyeHHe aOCOJMIOTHO YEPHOro Tena). 3aKOH
cmernenust Buna. ['mnoresa [nanka o kBanTax. ®oToHBI. DHEPTHS M UMITYILC (DOTOHA.
®oroapdexr. Ombitet A. I'. CroneroBa. 3akonsl (orodaddexra. YpaBHeHUE
Ouamreina s hotodddexra. «KpacHas rpanunay gorodaddexra. JlapaeHnue cpeta (B
YaCTHOCTH, JaBJ€HHE CBeTa Ha aOCOJIOTHO TMOTJIOMIAIONIYI0 U aOCOJIIOTHO
oTpaxkarolryto nmoBepxHocTh). OnbiTel I1. H. JlebeneBa. BoaHoBbIE CBOWMCTBA YacTHII.
Bonnsl ne bpoitna. [nuna Bomubel ae bpoins u pasMepsl 00iacTé JOKaIW3alUU
IBUKyLIeiics yactuipl. KopmyckynsapHo- BOTHOBOM ayanu3Mm. Judpaxius 31eKTpoHOB
Ha  kpuctawax. Cnemuduka wu3MepeHut B mukpomupe. CoOTHOILIEHUs
Heonpeaenéuunoctei I'eiizenoepra.

Texnuueckue ycmpoiucmea U MeEXHONOZUYECKUE NPOUECCHhl:  CIIEKTPOMETP,
¢doTosrIeMeHT, POTOAATUNK, TYHHEIbHBIN MUKPOCKOII, COTHEUHAs 6aTtapesi, CBeTOAUO.
Hemoncmpayuu.

dotoaPpdekT Ha YCTAaHOBKE ¢ IIMHKOBOM IiacThHOW. WccnmemoBaHue 3aKOHOB
BHe1Hero Gotorddexra.

HccnenoBanne  3aBUCUMOCTH CONPOTHUBJIEHUSI  MOJYIPOBOJHUKOB OT
OCBELIEHHOCTH.

Ceroaunon. CosHeuHas 6atapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

Usmepenne moctostHHOW Ilmanka H©Ha ocHoBe wucciemoBanus — (orodaddekra.
HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OneITHl IO MCCIIEIOBAHUIO CTpOeHMs aToMa. [1naneTapnas moaens atoma Pesepdopaa.
[Toctynatel bopa. M3nyuyenne u noriomieHre GOTOHOB MPH MEPEXOJE aToMa C OJHOTO
YPOBHsI 3HEpruu Ha Jpyroil. Bunel cnexktpoB. CroekTp ypOBHEH SHEpPIHMH aToMa
BoA0poaa. CHOHTaHHOE U BBIHYKJEHHOE U31y4yeHue ceera. Jlazep.

Texnuueckue ycmpoicmea u mexHo102u4ecKue npoyeccol: CIEKTPAIbHbIA aHAIN3
(cTeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna. Habnrogenne auHeuaThix CIEKTPOB.

YCTpoiCTBO M JEWCTBUE CUETUMKA HOHU3UPYHOUMX dYactull. OnpeneneHue IIMHBI
BOJIHBI JIA3EPHOTO U3JIYUYEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKyM.

Hab6monenue nuaeitgaToro crekrpa.



HccnenoBanue crnexkTpa paspeXEeHHOr0 aTOMapHOrO0 BOJAOPOJA U HM3MEpPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa u INEMEeHMAPHBIX YACMULY,.

Hyxnonnass monmens siapa ['eitzenOGepra—lBanenko. 3apsim sapa. MaccoBoe dHCIO
anpa. W3oronsl. PaanoaktuBHOCT. Anba-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIN
oera- pacnaj. ['amMa-n3inydeHue. 3aKOH paJuOaKTUBHOIO pacrnaja. PaguoakTuBHbIE
nzoronsl B mpupoge. CBolicTBa  MOHM3UPYIOIIETO  M3JIydeHMs.  BiusHue
paAMOaKTUBHOCTH HA JKHUBbIE OpraHu3Mbl. EcTecTBeHHbI (OH  H3ITydEeHHS.
Jlo3umeTtpusi. DHeprusi CBSI3U HYKJIOHOB B sape. Snepubie cuibl. Jledekt maccesl sipa.
SAnepusie peakuuu. J[lenenne u cuHTe3 snep. SAnepHbie peakTophl. [Ipobiemsr
YIPABJISIEMOTO TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKUE ACIIEKThl Pa3BUTHUSA IEPHOU
DHEPreTuku. MeTroapl pErucTpalud W MCCIENOBAaHUSA DJJIEMEHTAapHBIX YACTHIL.
@DyHIaMEHTaJIbHbIE B3aMMOJEHCTBHs. bapuoHbl, Me30HBI U JIeNToHHI. [IpencraBinenue
o CrangaptHoil monenu. KBapk-rirooHHass Mojenb aapoHoB. Pu3nka 3a mpeaesiaMu
CranmaptHoii Mmoaenu. Témuas martepust u TéMHas 3Heprus. EquHcTBO (husnueckoi
KapTUHBI MUpA.

Texnuueckue ycmpoiicmeéa u mexXHOI0ZUYECKUE Npoyeccvl: NO3UMETP, Kamepa
Bunbcona, saepHblii peakTop, TEPMOSIIEPHBIA peakTop, aToMHas O00m0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomul, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBaHue paanoakTUBHOTO (pOHA C HUCHOJB30BaHUMEM Jo3uMerpa. M3yuenue
NOTJIOUICHUSI O€Ta-4acTHI] ATFOMUHUEM.

Pa3nen 5. DieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.

Oranbl pa3BUTHSA acTpoHOMMHM. lIpuknanHoe M MHUPOBO33PEHYECKOE 3HAYCHUE
acTpoHOMHUHU. [IpumMeHUMOCTh 3aKOHOB (PU3UMKH A OOBSICHEHUS  NPUPOAbBI
KOCMHYECKMX OOBEKTOB. MeTo/ibl acTpOHOMHUYECKMX HccienoBaHuil. CoBpeMEHHbIE
ONTUYECKUE TEJIECKOMbl, PaJAUOTENIECKONbl, BHeaTMoc(epHass acTpoHoMusa. Bun
3B€3aHOro0 Heba. Co3Be3ausi, spKHe 3BE3IBI, IUIAHETHI, MX BUIUMOE IBUKCHHE.
Conneunas cucrema. Connne. CosHeyHass akTUBHOCTb. Mctounuk 3Heprun CosiHLIA 1
3BE31. 3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J(marpamma «CIEKTpaJbHBIM KJIacc —
CBETUMOCTbY». 3BE3]Ibl TJIABHOW IOCIEJOBATENBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] IVIaBHOU IIOCIIEN0BATEIbHOCTH. BHyTpeHHEE cTpoeHne 3BE3.
CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOXKACHUM MU 3Botouuu ConHIa u 3BE3N.
Otanbl xu3HU 3BE31. Mueunbiid Iyt — Hama ['anmaktuka. IlosnoxkeHue u ABUKEHUE
Connna B 'anaktuke. Tunbl raiaktuk. Paguoranaktuku v kBazapbl. YEpHbIE NBIPHI B
anpax raidakTuk. Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. PasOeranue
ranaktuk. Teopusi bonpmoro B3peiBa. PenukroBoe wu3myuenue. MacmtaOHas
cTpykTypa Beenennoii. Meraranaktuka. Hepeménnasie mpo6iemMbl aCTpPOHOMHUH.
Yuenuueckue nabnrooenus.

HabGmionenuss 3B€3aHOrO0 HebOa HEBOOPYKEHHBIM TJ1a30M C  HCIIOJIB30BAHHEM
KOMIIBIOTEPHBIX MPHJIOKEHUN NIJIS OMpeNeleHHs MOJIOKEHUsI HEOECHbIX OOBEKTOB Ha



KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be31usi CEBEpHOIo MOJIyIIapus U IPKUE 3BE3IBI.
HaOmronenus B Teneckon JIyHbl, TUIAaHET, TYMAHHOCTEHN W 3BE3IHBIX CKOTLICHUM.
DU3NYECKUH PAKTUKYM.

Croco06b1  m3MepeHus: (U3MYECKUX BEIWYUH C HCIOJIH30BAHUEM aHAJIOTOBBIX U
IU(POBBIX HM3MEPUTEIBHBIX TMPUOOPOB W KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHTEIBbHBIE TOTPEIIHOCTH W3MEPCHUH (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, HCCIETOBAHUM 3aBUCUMOCTEH (PU3NUECKUX
BEIIMYMH, TPOBEPKA TMPEIIOKEHHBIX THMOTe3 (BBIOOp W3 pabOT, OMUCAHHBIX B
TEMAaTUYECKUX pas3fenax «YUYeHHYEeCKHH OJKCIEPUMEHT, JIabopaTopHbie paboTHI,
MIPAKTUKYM).

06001 aonee NOBTOPEHUE.

O6o0uieHne # cUcTeMaTu3alusl COJAEpKaHMs paslieloB Kypca «MexaHuKay,
«MonexynsipHasi pu3uKa U TEPMOAMHAMHKA», «DIEKTpoauHaMuKay, «Konebanus u
BOJTHBD», «OCHOBBI CIICIIMAILHON TEOPUHU OTHOCUTENBHOCTWY», «KBaHTOBas (usnkay,
«JNeMeHTbl AaCTPOHOMHHM U acTpo@u3uku». Poiab QU3MKM W acTpOHOMHUH B
HKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMANIbHOW M ATUYECKOM cepax AesTeNbHOCTH
YeJIOBEKa, POJh U MECTO (PM3MKH W aCTPOHOMHH B COBPEMEHHOW HAayYHOW KapTHUHE
MHUpa, 3HAYE€HUE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBACHUTEIBLHON U
IPOTHOCTHYECKONW (YHKIMI (uU3nueckod Teopuu, poib (U3MUECKOH Teopuu B
dbopMHpOBaHUU TIPEACTABICHUN O (PU3MYECKON KapTUHE MUpa, MECTO (PU3MYecKO
KapTUHBI MHUpa B OOILEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPE/ICTABICHUNA O
MIPUPOE.

MexnpeaMeTHbie CBA3H.

N3yuyenue kypca ¢uszuku yriayOnéHHOTo ypoBHS B 11 Kiacce ocyiiecTBiseTcsl ¢
y4€TOM CO/ICpKATEIBHBIX MEKIPEIMETHBIX CBS3€H ¢ KypcaMu MaTEMAaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HaHuA: SIBICHUE, HAYYHBIN (DAKT, TUIIOTE3a, PU3NIecKas BeIUINHA, 3aKOH, TEOPHs,
HAOJIOICHUE, DKCIEPUMEHT, MOJICTUPOBAHHE, MOJEIb, H3MEpPEHUE, MOTPEUIHOCTU
U3MEPEHU, U3MEepUTENbHbIE TPUOOPHI, TG pOBas J1adopaTopusi.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUH. TpUrOHOMETpUYECKHE (YHKIIUH:
CHHYC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOMKIECTBO.
BekTopsl M X TpOEKIMM HAa OCHU KOOPJHUHAT, CIOXKEHHE BEKTOpOB. [Ipon3BoaHbIe
arieMeHTapHbIX PYHKIUN. [Ipu3Haku mogo0ust TpPEyroJbHUKOB, ONPEAEICHHUE TIONIaIN
MJI0CKUX Uryp u oobEMa Tell.

Buonozua: >nektpuyeckue SBICHUS B KUBOW MPUPOJE, KOJIeOATEIbHBIC TBUKCHUS B
JKUBOM TIPUPOJEC, OKOJIOTUYECKHE PHUCKH NPU IPOU3BOACTBE IJIEKTPOIHEPIHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEN Cpelbl, YIAbTPAa3BYKOBAs THArHOCTHUKA
B MEIMIIMHE, ONTUYECKHE SIBJICHUS B )KUBOM MTPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTALUINYECKAS CTPYKTypa TBEPIBIX TEIN,
MEeXaHU3MbI 00Pa30BaHUS KPUCTALTUISCKON PEIETKU, CIEKTPATBHBIN aHAN3.



TI'eocpaghua: marnuTHbIE TONIOCAa 3€MIIM, 3aJI€KU MArHUTHBIX PYO, (POTOCHEMKaA
3€MHOM MTOBEPXHOCTH, cericMorpad.

Texnonozus: MIPUMEHEHUE NOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB,
3NIEKTpOABUTATEND SIKOOU, TeHepaTOp MEPEMEHHOTO TOKa, MHTyKIIMOHHAS 11€4b, JIUHUU
ANEKTpONEpeEaay, JIEKTPOABUIATENb, paaap, PaIHONPUEMHMK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-meub, ynapTpa3ByKoBash IMArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIN
anmapar, BOJIOKOHHAs OITHKA, COJIHEYHas OaTapes, CIYTHUKOBbIE MPUEMHUKH,
AJIepHAasi DHEPreTUKa U DKOJIOTHYECKUE aCTIEKThI €€ Pa3BUTHSL.

TEMATHYECKOE IINTAHUPOBAHHUE

Homep KoinuecrBo
YpPOKa 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIE peCypChI

Tema pa3aena/ypoka

JueKkTpoaAnHAMHKAa 29 yacoB

Paznen 1. MarautHoe noJie (12 u)

MarsuTHasle B3aUMOJIENCTBHSA. MarauTHoe https://lesson.edu.ru/lesson/fdecd9b1-
L nore. I 855-4b89-bc99-
132b7125f5ab?backUrl=%2F03%2F11
2. IMpaBuio GypaBurka 1
3. MaruuTHBIE CBOIICTBA BEIIECTBA 1
4. [IpuHIUI ~ CYNEPHO3UIMA  MArHUTHBIX |
noiei
3akon Ammepa https://lesson.edu.ru/lesson/ec908c2{-
S. 1 7c98-4e5c-8a78-
00776a0ae99a?backUrl=%2F03%2F11
Pemenue 3a1a4 1o TeMe «3aKOH Amriepa» https://lesson.edu.ru/lesson/eff1 fcbe-
6. 1 a4f3-44dd-b4le-
da9354b398dd?backUrl=%2F03%2F11
7. PaMKka ¢ TOKOM B MATHUTHOM II0JIE 1
8. Pemienne 3amay mo Teme «Pamka c |
TOKOM B MAarHUTHOM IIOJIE)
Jlabopamopnas paboma Ne 1 «/leticmeue https://lesson.edu.ru/lesson/1b3b2618-
9. MASHUMHO20 ROJISL HA NPOBOOHUK C TMOKOM» 1 8de2-4bf9-84dc-
d97329917555?backUrl=%2F03%2F11
Cwuna Jlopenua https://lesson.edu.ru/lesson/96ee8397-
10. 1 4381-4¢44-8cb0-

d05ced38e562?backUrl=%2F03%2F11

HccnenoBanue KJIFOUEBOM CUTyalluu

11.

«/IBmKeHHe  3apsHKEHHOM — 4acTHIBI B 1

OIHOPOAHOM MArHMTHOM IIOJIC»

Pemenue 3ana4 o teme «Cuna JlopeHma» https://lesson.edu.ru/lesson/2f8a2dd3-
12. 1 9df2-489¢-8668-

30£2336b2c43?backUrl=%2F03%2F11




Tema 2. JnekTpoMaruuTHas MHAYKUMSA (17 yacoB)

13.

SIBneHue SHGKTPOMaFHHTHOﬁ HWHAYKIIUA

https://lesson.edu.ru/lesson/87407413-

1 62d6-449b-9f1b-
9fe9a3e791527backUrl=%2F03%2F11
14. | lpasuno Jlenma. IlpumeHenuwe npaBuna 1
JleHnua
Pemenue 3amau mo Teme «SIBieHue
I5. 3JIEKTPOMAarHUTHOM HWHAYyKOuuU. IIpaBuio 1
JleHua»
16. | 3aKo0H 3JEKTPOMArHUTHON HHIYKITAN 1
Hccnenosanue KmoueBoit curyamun «J1C https://lesson.edu.ru/lesson/43eb8d8b-
17. WHAYKIUW B TPOBOJHUKE, JBIDKYIIEMCS C 1 e435-4dd5-8b52-
TOCTOSHHOM CKOPOCTBI0Y 1c3a%ef8defl ?backUrl=%2F03%?2F11
HccnenoBanue KJIFOUEBOM CUTyalluu
18. «HampspkeHne Ha KOHIIAX TMPOBOJHHKA, 1
JIBIOKYIIIETOCS B MATHUTHOM TIOJIE)
HccnenoBanue KJIFOUEBOM CUTyalluu
19. "JIBM>KeHUE TMPOBOJIHUKA TOJ JCHCTBHUEM 1
CHJIBI TSDKECTH M CHUTBI Amrepa”
20. | Pemenne 3amadu  mo TeMe  «3aKOH 1
ANEKTPOMArHUTHON MHIYKIITHI»
Jlabopamopras paboma No 2
21. | «Hccaedosanue A6/1eHUs 1
2NIeKMPOMASHUMHOU UHOYKYUU.
Koncmpyuposanue mpancgopmamopay.
Jlabopamopnas paboma Ne 3
22. «Hccnedosanue BUXPEBO2O 1
INEKMPULECKO20 NOAY
CaMOMHITYKIIHS https://lesson.edu.ru/lesson/4746062d-
23. 1 9297-4d96-a74b-
c81be734b70b?backUrl=%2F03%2F11
DHeprusi MarHUTHOTO TMOJsI KOHTypa C https://lesson.edu.ru/lesson/f23298be-
24. | toxom 1 0540-4f53-bb41-
b216b3402c0b?backUrl=%2F03%?2F11
Pemenne 3amau mo teme «CaMOUHITYKITHUS.
25. OHeprus MarHWTHOTO TIONS KOHTypa ¢ 1
TOKOM»
O6GoO0mmaronumii ypok 1mo teMe «MaruutHoe https://lesson.edu.ru/lesson/6864d2d7-
26. | none. DMEKTPOMArHUTHAS MHILYKLIWSY. 1 8203-478¢-99d2-
6a945¢e210a5d?backUrl=%2F03%2F11
Koumponvnas paboma Nel no meme https://lesson.edu.ru/lesson/33cd992a-
27| «Maznumnoe none. DnexmpomacHumuas 1 c0eb-4d03-a55d-
UHOYKYUS) b3219b06c4a?backUrl=%2F03%2F11
28. | ®usnueckuit MPaKTUKYM 1
"DnexTpoguHaMUKa"
29. | ®usnueckuit MPaKTUKYM 1
"DnexTpoguHaMHKa"
Konedanusi u BoJHBI (22 yaca)
30. | CBoOomHBIE MeXaHWUYECKHE KOJICOaHUS.

https://lesson.edu.ru/lesson/77d9¢8d3-




FapMOHI/I‘{eCKI/IC KoJieOaHuUs

5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11

JlnHaMHUKa  MEXaHWYeCKHUX  KOoJeOaHUI:

https://lesson.edu.ru/lesson/77d9¢8d3-

31. | mpyxunnstit MasTHIK 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
JIMHAMHMKAa  MEXaHMYECKHX  KoJcOaHmMit: https://lesson.edu.ru/lesson/77d9¢8d3-
32. | maremarnueckuii MasTHUK 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
33. | CkopocTh W yCKOpEHHE Teia TpH
rapMOHHUYECKHX KOJICOAHHAX
34. | Pemenue 3amau mno Teme «JluHaMuka
MEXaHUYECKUX KOJICOAHMII»
Jlabopamopuas paboma Ne 4 «Hzyuenue https://lesson.edu.ru/lesson/77d9¢8d3-
35. | konebanuii npysicunnozo masmnuxar 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
DHeprus  MEXaHWYECKUX  KOJCOAHMIA. https://lesson.edu.ru/lesson/caa2c82a-
36. | BomyskaeHnbie KoneGanus €669-4012a-9215-
d0d111030d4a?backUrl=%2F03%2F11
Pemenne 3amad 1o Teme «DHEprus
37. MEXaHW9IECKUX KoseOaHui. BrIHYXICHHbBIE
Kosebanusi. Pesonancy
KonebarenbHblii KOHTYpP. AHAIOTHS MEKIY https://lesson.edu.ru/lesson/18a57765-
38. | MexaHMUeCKHMH M IEKTPOMArHUTHBIMHU 9616-4f71-98b6-
KOJICOAHUAMH 9ca3316fdeb0?backUrl=%2F03%2F11
39. | Pemenne 3amau mo teme «KonebareapHbId
KOHTYP»
[TepeMeHHBIH SIEKTPUIECKHI TOK https://lesson.edu.ru/lesson/a6b012b2-
40. f5a7-422c-8894-
a015b59671d6?backUrl=%2F03%2F11
41. | Konmencarop u KaTyIika WHIYKTHBHOCTH B
[IENH TEPEMEHHOTO TOKa
[IponsBoncTBO, Tepenaya U TOTpedIeHne https://lesson.edu.ru/lesson/72b23327-
42. | snexrposnepruu 172d-4acf-bbe4-
87384daab8c6?backUrl=%2F03%2F11
Pemenue 3agau no teme «lIpousBoacTso,
43. nepenada U MoTpedICHUE 3JIEKTPOIHEPTUH.
TparchopmaTop»
MexaHuyeckue BOJIHBI. Bennuunnel, https://lesson.edu.ru/lesson/7478748d-
44. | xapaxrepusyouye BOIHY. 21d9-4510-9794-
4e34255913¢3?backUrl=%2F03%2F11
3ByK. XapaKTE€pUCTHKHU 3ByKOBOM BOJIHBI. https://lesson.edu.ru/lesson/52ea79ad-
Aol 2fe2-4019-a1 f0-
9d97c6bf7a0e?backUrl=%2F03%2F11
46. | Pemenne 3amau no teme «MexaHUYECKUE
BOJIHBL. 3BYK»
DJIEKTPOMATHUTHBIE BOJIHEL. https://lesson.edu.ru/lesson/40078189-
47. df39-4175-9bb-
629936226007 ?backUrl=%2F03%?2F11
48. | llepenawua wHDOpMAIMU ¢  TOMOIIBIO

OJICKTPOMArHUTHBIX BOJIH.




O0001ene Mo teMe «MeXaHW4ecKue U

https://lesson.edu.ru/lesson/45¢c6168c-

49. | snexrpoMarHUTHBIC BOTHB 1 95b6-4899-22d0-
b1fc7259da73?backUrl=%2F03%2F11
Koumponvnas paboma Ne 2 no meme https://lesson.edu.ru/lesson/45¢c6168c-
50. | «Mexanuueckue u maznumnsie konebanus u 1 95b6-4899-22d0-
6OJLHbLY b1fc7259da73?backUrl=%2F03%2F11
51. | Pusnueckuii MPaKTUKYM 1
"DnexTpoguHaMHKa"
OnTuka (39 yacon)
I'eomerpuueckasi ontuka (21 yac)
[psMoMHEHHOE pacpoCTpaHEHHE CBETA https://lesson.edu.ru/lesson/5dae2074-
52. 1 3342-4730-87c4-
bab7902220a4?backUrl=%2F03%2F11
OtpaxkeHue cBeta https://lesson.edu.ru/lesson/fea8001c-
53. 1 36db-41b4-8cb2-
€96f51b6e65c?backUrl=%2F03%2F11
54. | Ilpenomnenue ceera 1
55. | Pemenue 3amau  mno TeMe  «3aKOHBI 1
F€OMETPUUYECKON ONITUKIY
56. | Pemenne 3amau mo Teme  «3aKOHBI 1
F€OMETPUUYECKON ONITUKIY
Jlabopamopras paboma No 5
57. | «HMccrnedosanue nperomnenus ceema Ha 1
epaHuyax paszoena «8030yX — CMEKI0» U
«CMEKNI0 — B030YX»
HccnenoBanue SBIICHUS TIOJIHOTO https://lesson.edu.ru/lesson/Oeadc9bc-
58. BHYTPEHHETO OTPaKCHHUS 1 df68-4d88-a8ff-
bc70bf2ed341?backUrl=%2F03%2F11
59. | Pemenune 3amau mo Teme «IlomHoe 1
BHYTPEHHEE OTPAKCHHE)
60. | Buner nua3. OCHOBHEIE DJIEMEHTHI JTUH3EI 1
61. | NM300pakeHus B TMH3aX 1
62. | [loctpoennss u300pakeHUt B  TOHKHUX 1
JIUH3aX
dopMyIta TOHKOM JIH3bI https://lesson.edu.ru/lesson/27¢714¢0-
63. 1 cbda-48b1-84b3-
4167541e6413?backUrl=%2F03%2F11
64. | YBenuyueHue JTUH3BI 1
65. | Xox TpOM3BOJIILHOTO Jy4a M HAXOXKICHUE 1
(hOKYCOB JINH3BI
Pewenne 3amau  no Tteme  «JIMH3BL
66. [loctpoenne w300pakeHHH B TOHKHX 1
JIUH3AX»
Pemenue 3amau  mo Teme  «JIMH3BL
67. Iloctpoenne w300pakeHHH B TOHKHX 1

JIMH3aX»




68.

I'na3 u ontuueckue mpuOOpPHI

1
69. | Pemenne 3amau mo Teme «lmaz wu 1
ONTHYECKUE TIPHOOPED.
70. | O6oOmarommit YpOK o TeMe 1
«I"eoMeTprUecKas ONTHKa
71. | Kommponvnas paboma Ne 3 no meme 1
«leomempuueckas onmuray
72. | ®usnueckuii npaktukym "Onrtuka" 1
BosinoBas ontuka (18 yacos)
73. | Unatepdeperiusi BOJH Ha MOBEPXHOCTH |
BOJIBI
Wnrepdepennus caera https://lesson.edu.ru/lesson/72a49497-
4. 1 5374-4c2e-8e9e-
927e¢b25721d6?backUrl=%2F03%2F11
75. | Pemenue 3a1au o TeMe |
«MHTephepeHImsd
76. | Jdudpakius BonH |
77. | 3mepenue njiuH BOJIH CBETa 1
JIndpakumoHHas pemeTka https://lesson.edu.ru/lesson/fa28ea3a-
78. 1 b816-48d7-863d-
fcdc060b6165?backUrl=%2F03%2F11
79. | Pemenue 3amad mo teme «Jludpaximsy 1
80. | Pemenue 3agau o Teme «ludpaximsy 1
Jlabopamopnas paboma Ne 6
81. | «Ha6mooenue unmepgepenyuu u 1
oughpaxyuu ceemay
Jlabopamopnas paboma Mo 7 https://lesson.edu.ru/lesson/f116b532-
82. «Onpedenenue OUHbl CEEMOBOU GONHBL C 1 ead2-4ab2-b68a-
nOMOUyLIO OUPPAKYUOHHOU DeUEMKLLY 352b18058e31?backUrl=%2F03%2F11
Jlucniepcus cBeTa https://lesson.edu.ru/lesson/8d43b657-
83. 1 17b4-4db2-9d58-
dbb2e29a862c?backUrl=%2F03%2F11
[Monspusalys cBeTa https://lesson.edu.ru/lesson/2d219692-
84. 1 8259-4faf-bl la-
2e¢48d8b487e1?backUrl=%2F03%2F11
85. | CooTHomeHne MEXAy  BOINHOBOW U 1
reOMETPUUYECKOM ONTHUKOMN
86. | Pemenue 3amau no teme «llonspuzanusa u 1
JTUCTICPCHSD)
87. | Pemenne 3amau mo Teme «BoiHOBas 1
OIITHKAY.
88. | Ob6obmaromuit ypok «BomHOBas ONTHKAY. 1
R9. | Kommpoavnas paboma Ned no meme 1

«Bonnosas onmuxa»




90.

®dusnuecknii mpakTukyM "OnTuka" 1
DJIeMeHTbI TEOPUHU OTHOCUTEJILHOCTH (3 Yaca)
OCHOBHBIE  TOJOXKEHUA  CIELUATBHOMN https://lesson.edu.ru/lesson/42e2515d-
91. TEOPUN OTHOCUTEIBHOCTH 1 3e4b-4090-80b3-
2cca2fae90aa?backUrl=%2F03%?2F11
92. | OHeprus Tena. DHEprus NOKOsA 1
03. | Pemienne 3amau 1o TemMe «DJIEMEHTHI 1
TEOPHUU OTHOCUTCIIBHOCTH)
Pasznen 4. KBanToBasi pusuka.
Tema 1,2. KopnyckyJsipHo-Bo1HOBO# nyann3m. Pusuka aroma (10 yacos)
Snenne poroddpdexra https://lesson.edu.ru/lesson/f3823¢52-
94, 1 d4d5-4445-82¢a-
67241847dcc3?backUrl=%2F03%2F11
Teopus porosddexra. DOTOHEI https://lesson.edu.ru/lesson/7fe7dc51-
95. 1 3ceb-4c2c-b167-
€6990568868a?backUrl=%2F03%?2F11
96. | Ipumenenue hororddekra 1
Pemenne 3amaa no teme «Dotodddexr. https://lesson.edu.ru/lesson/6d451c14-
97. | doroms» 1 dbc1-4163-9831-
8ef5dd26b0a0?backUrl=%2F03%2F11
Crpoenne atoma. ATOMHBIE CIIEKTPEI https://lesson.edu.ru/lesson/97066012-
98. 1 c31e-4815-b2f6-
ebc59cabt826?backUrl=%2F03%2F11
DHEPreTHYECKHE YPOBHU https://lesson.edu.ru/lesson/e1799a21-
99. 1 ac92-44¢7-a484-
2abcafa47281?backUrl=%2F03%2F11
100. | Jlabopamopnas paboma Ne 8 «H3zyuenue 1
cnekmpa 6000pooa no gpomoepaghuuy
101. | Jlazepsr |
https://lesson.edu.ru/lesson/b3de9deb-
102. KoprmyckymsipHO-BOJTHOBOM JTyasiu3M 1 c54d-41db-910f1-
focef349ad87?backUrl=%2F03%2F11
Pemienne 3a1a4 no reme «CTpoeHHE aToMa.
103. ATOMHBIE  CIIGKTPHL.  DHEPTETUYECCKHUE 1
YPOBHU»»
Tema 3. ®u3uka atomuoro siapa (13 yacon)
CTpoeHre aTOMHOTO sapa https://lesson.edu.ru/lesson/4edd0754-
104. 1 9b4f-459b-acc2-
221a6d76e¢9d2?backUrl=%2F03%2F11
105. | PagmoakTuBHOCTD 1
3aKOH PaAMOAKTHBHOTO paciaia https://lesson.edu.ru/lesson/a33f0289-
106. 1 fc13-475¢-9003-
611ac290d0b5?backUrl=%2F03%2F11
107. | Pemenne 3amad mo teme «ATOMHOE SIpO. 1

PaI[I/IoaKTI/IBHOCTB»




SnepHble  peakuumu. OHEpPrust  CBA3MU

https://lesson.edu.ru/lesson/9ce69233-

108. | arommerx szep 1 8863-4b35-8c7d-
a8af70fccc2b?backUrl=%2F03%2F11
109. | Pemienne 3amau mo Teme «SaepHbie 1
peakiu. DHEPIrUs CBSI3U aTOMHBIX SIIEP»
110. | SnepHast sHEpreTHKA. |
111. | ®ynmameHTaIbHBIE YaCTHIIBI u |
GbyHIaMeHTaIbHBIC B3aUMOICHCTBHUS
MeTompl pETHCTPALMM ¥ UCCIIEN0BAHUS https://lesson.edu.ru/lesson/4f179f30-
112. DJIEMEHTAPHBIX YaCTUI] 1 c88e-4392-b561-
d71a0638d388?backUrl=%2F03%2F11
Jlabopamoprnas paboma Ne 9 «Uzyuenue
113. MPEKO8  3APSNCEHHbIX — 4acmuy  No 1
omoepaguuy
O6o0maromuii ypok «KBaHTEI M aTOMBI. https://lesson.edu.ru/lesson/0797817a-
114. | Atomuoe spo u snemMeHTapHbIC YacTHIB 1 830d-4812-8829-
d3fb0d758dea?backUrl=%2F03%2F11
Koumponvnaa paboma Ne5 no meme https://lesson.edu.ru/lesson/03197cb9-
115. | «Keanmosasn Gusuxar 1 basSb-4123-afe4-
356786aed010?backUrl=%2F03%2F11
116. | ®uznueckuit  npaktukym  "KsanTOoBas 1
¢dbm3uka"
Pa3nes 5. DiieMeHTHI aCTPOHOMMH U acTpopu3uku (8 4acos)
117. | Connue 1
118. | Ilmanetsr ConHEYHON CHCTEMBI 1
119. | Maubie Tena ComHEYHON CHCTEMBI 1
120. | TnaBHass mOCIIEIOBATEIBHOCTD, KPACHBIC 1
TUTaHThI U OelTble KapiIuKH
121. | OBomonus 3BE31 1
122. | Mneunsiii [Tyt 1
123. | Jpyrue ramakTuku 1
124. | DOBomonust BeeneHHOM. 1
O6o6marwuee nosropenne (12 yacon)
125. | OcHOBBI KHHEMATHKH. 1
126. | OcHOBBI TUHAMHUKH. 1
127. | OcuoBsl MKT. 1
128. | OcHOBBI TEPMOJUHAMUKH. 1
129. | OCHOBBI 2IEKTPOCTATUKU




130.

3aKOHEI TOCTOSIHHOI'O TOKA.

131. | MarnuTHOe 1nosne.

132. | 3aKOHBI JIEKTPOMAarHUTHOW UHAYKIIAH.

133. | 3akoHBI TEOMETPUUECKOIN ONTUKH.

134. | 3akoHbl BOJIHOBOM ONTUKH. OCHOBBI
KBAaHTOBOW MEXaHUKHU.

135. | lloaroroBka K MTOroBOM KOHTPOJIBHOMU

pabote

136.

Hrorosas koHTpoabHas paboTa




Yu4er padoueii nporpaMMbl BOCIIMTAHUS

Peanuszanusi BoCIUTATENLHOTO MOTEHIMANA YPOKOB HMCTOPUHU (Mponucvieaeme eaui npeomem)

MpeAyCMaTPUBACT:

1. MakcumanbHOE HCIOJIB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHusl y4eOHOTO
npeamera «Vctopus» (nponucvieaeme eaus npeomem) s GOPMUPOBAHUSA y OOYUAIOMIMXCS
POCCUUCKHMX TpPaJULHUOHHBIX JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX LIEHHOCTEH,
POCCHIICKOTO HMCTOPHUYECKOTO0 CO3HAHUS Ha OCHOBE HMCTOPHUYECKOTO MNPOCBELICHHS; MOAOOp
COOTBETCTBYIOIIETO  COJEPXKAHHMS  YPOKOB, 3a/JlaHMM, BCIIOMOTaTelIbHBIX  MAaTepHuasoB,
npoOJIEMHBIX CUTyallui 17151 00CYKICHUN;

2. BxiroueHue 1eNeBbIX OPHUEHTHUPOB PE3YJIbTATOB BOCHUTAHUSA, MX Y4Y€T B OIpPEACIICHUU
BOCITUTATEIbHBIX 33/1a4 YPOKOB, 3aHSATUH;

3. BkirodyeHwe B COJEp)KaHME YPOKOB IMPA3IHUYHBIX W TAMATHBIX JaT B COOTBETCTBHH C
KaJICHJIapHBIM [UIAHOM BOCIIUTATEIbHON PabOTHI;

4. BpiOop MeTOMOB, METOAMK, TEXHOJOTHUM, OKA3bIBAIOIIMX BOCIUTATEIHLHOE BO3JCHCTBHE Ha
JUYHOCTh B COOTBETCTBUM C BOCIMTATENIBHBIM HJEAJOM, LIEJBI0 M 3aJadyaM{ BOCIHUTAHMS,
LIE€JIEBBIMU OPUEHTHUPAMU PE3YJIBTATOB BOCIIUTAHMS;

5. TlpuBnedeHue BHUMaHUS OOy4arONMMXCAd K LIEHHOCTHOMY acHEeKTy H3y4aeMbIX Ha YpOKax
MPEAMETOB, SIBJICHUH M COOBITHI, WHHUIIMUPOBAHHE OOCYKIICHWUM, BBICKA3bIBAHUNU CBOETO
MHEHHS, BBIPAaOOTKH CBOETO JTUYHOCTHOTO OTHOLICHHS K HM3y4aeMbIM COOBITHSIM, SIBJICHHSIM,
UL aM;

6. IlpumeHeHHe MHTEPAKTUBHBIX POpM yueOHOMN pabOThl — HHTEIUIEKTYalbHBIX, CTUMYJIUPYIOIINUX
MIO3HABATEJIBHYI0O MOTHUBALMIO0, WIPOBBIX METOJMK, JUCKYCCUHM, JAalOUUX BO3MOXHOCTb
NPUOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO [Wajora; rpylroBOW pabOThI, KOTOpas YYHT
CTPOUTH OTHOIIEGHUS U JEWCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET pPAa3BUTHIO KPUTHYECKOTO
MBIIILJICHUS;

7. TloOyxnenue oOydaromuxcs coOMI0NaTh HOPMBI IOBEACHUS, TMpaBHia OOIIEHUS CO
CBEPCTHUKAMH W TEJarOrMuecKuMU paboTHUKaMU, cooTBeTcTBYyIomue ykiany MBOY CIII Ne
95, ycraHoBIIeHHE U TIOJJIEPKKY T0OpOKeTaTeIbHON aTMOChEepHl.

[Iepedyens mpa3qHUYHBIX U TAMSATHBIX JIAT:

CeHTs0psb:

1 centaOps: [lenb 3HaHMIA;

3 cenrs0psa: Jlenp oxkoHuaHuss Bropoil mMupoBoi BoiiHbI, JleHb conmmapHOCTH B OopbOe ¢
TEPPOPU3MOM;

8 ceHTAOps: MexayHapoaHBIN J€Hb PAaCIpPOCTPAHEHHUS TPAMOTHOCTH.

OKTH0pSb:

1 okTs10psi: MexTyHapOIHBIN IEHb MOXKUIIBIX JIFOAeH, MeXTyHapO HBINA J€Hb MY3bIKH;

4 oxTs0ps: JIeHb 3aIIUThI )KUBOTHBIX

5 okts6ps: denp yunrens;

25 okTa0psi: MexayHapoaHBIN JIEHb IIKOJIBHBIX OMOIHOTEK;

Tpetbe BockpeceHbe OKTAOps: JIeHb oTIia.

Hos0ps:

4 HOs10ps: [leHbp HapOTHOTO €IMHCTBA,

8 HOsIOps: JleHb mamsTH MOTUOIINX MPU UCTIOTHEHUH CIIY>KEOHBIX 00S3aHHOCTEH COTPYIAHHUKOB
OpraHoB BHYTpeHHUX Jiea Poccuu;

[Mocnennee Bockpecenbe HOsOps: JleHb Matepu;

30 Hos10pst: Jlens ['ocynapcrBennoro repba Poccuiickoii @eneparum.

SuBapsb:

25 auBaps: JleHb pOCCUICKOTO CTY/ICHUECTBA;



27 suBaps: [enb cHsaTus Onokansl Jlenunrpama, Jlenp ocBoOoxnenus Kpachoil apmueit
KpynHenniero «jareps cmeprn» AymBuu-bupkenay (OcBeHueM) — JleHp mamsTu KepTB
Xomokocra.

deBpaib:

2 Qespans: JleHb pa3rpomMa COBETCKMMHU BOHCKaMU HEMEIKO-(PaIllMCTCKUX BOWCK B
CranuHrpaackoii OUTBE;

8 deBpansi: JleHb MaMsITH O POCCUSHAX, WCIIONHSBIIUX CIYXKEOHBIH MONT 3a mpeaeiaMu
OrtcuecTBa;

21 ¢espansa: MexayHapOAHBIN JeHb POAHOTO SI3BIKA;

23 deBpans: enp 3ammrarka OTeyecTna.

Mapr:

8 MapTta: MexayHapOIHbIA )KEHCKHUI JICHb;

18 mapra: Jlens Boccoenunenus: Kpeima ¢ Poccueit;

27 mapta: BcemupHbIil eHb TeaTpa.

AmnpeJib:

12 anpens: JleHb KOCMOHaBTUKH.

Maii:

1 mas: Ilpa3zaguux Becusl u Tpyna;

9 mas: Jlens [ToGenpr;

19 mas: [lenp neTckux oOIIECTBEHHBIX OopraHu3anuii Poccun;

24 mas: JleHb C1aBsHCKOM MMCbMEHHOCTH U KYJIBTYPBI.

Hronb:

| uroHS: NEHb 3aIUTHI IETEH;

6 uroHs: [IleHb pycckoro s3bIka;

12 uronst: Jlens Poccuu;

22 uroHs: [leHb mamsTH U cKopOu;

27 utoHs: JleHb MOJIOACKH.

Hroas:

8 uroins: JleHb ceMbH, JIIOOBU U BEPHOCTH.

ABrycr:

12 aBrycra: JIeHb pU3KYyIbTYPHHKA;

22 aprycta: Jleas ['ocymapctBennoro uara Poccuiickoit ®denepamnmm;

27 aBrycra: JleHb pOCCUHCKOTO KHHO.

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

o ®dusuka, 11 kmacc, yuyeOHMK B JBYX 4YacTsAX, O0a30BbIM M YIIIyOJIEHHBIN
ypoBenb/ ['ennenmureiin JI.O, bynaroBa A.A, Kopuunses U.H, Komkuna A.B.;
Mocksa, BUHOM Jla6opatopus 3nanwmii, 2019 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBHI CETH
MHTEPHET

1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mIKoIIE.

3 http://festival.1september.ru/articles/ - pecTuBanb negaroruueckux uaeu



«OTKpPBITBIN YPOK».

4 http://www fizika.ru/ - caliT 1151 yuutener GU3MKU U UX YUCHUKOB.
5 http://www.physics.ru/ - MaTepuabl o Qpu3uKe.

6 www . ege .edu.ru - ungopmarmonnslit mopran EI'D.

7 http :// school - collection . edu . ru/ - emunas komnexius [{OPos



