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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsl, npeacrtaBieHHbx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4arol[uXxcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIlMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3uKe BKIIOUYACT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJlepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM NMPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue cojepaHusi MporpaMMbl N0 (U3HKE MOCTPOECHO Ha MPHUHIMIAX
CHUCTEMHO-/IeATEIbHOCTHOTO noaxoaa. s Gu3uku peanusaius 3TUX NPUHIUIIOB
0a3upyeTcsl Ha UCHOJIb30BAHUU CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK IMOCTOSHHO
nercTBytomero (akropa yuedHoro mporecca. s yrimyOa€HHOTO ypOBHS — 3TO
CUCTEMA CAMOCTOSITEBHOTO YYEHHMYECKOTO OSKCHEPUMEHTA, BKIIOYAIOUIETO



(bpoHTaNbHBIE yYEHWYECKHE OIBITHI TMPU H3YYEHWH HOBOTO MaTepuara,
n1abopatopHbie pabOThI U PaOOTHI MPAKTUKYMA.

B nporpamme 1o ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMa NpEe/ICTaBlieHAa €IUHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMHU 00pa30BaTeIbHOrO MpoIlecca UCXOASl U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHusi kabunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIaJICHHE OOYYaloIUMKCS YMEHUSIMU MPOBOJUTH TPSMble W KOCBEHHbBIE
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHWE yOENSETCS PENICHUIO PACYETHBIX W KAueCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIbIO, MO3BOJISIONINE TPUMEHSThH
W3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaKk U
WHTETPUPYs MPUMCHECHHUE 3HAHWHN U3 Pa3HBIX pa3aelioB. [[s kadyecTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHus Ha OOBSCHEHUE/NpPEICKa3aHhe MPOTEKaHUs
(bu3NYeCcKuX SBJIECHUHN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyIolIre BbIOOpa
bu3MYeCcKO MOJIENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTo IMpolecca Kypc (Pu3nKu yriayOJEHHOTro
YPOBHS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3MKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUui s
UCCJICMOBAHMUSI  M3y4aeMbIX  SBIIEHUH ©W  TPOIECCOB, OMIUPHYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0ECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYammMXci. TeMaTH4ecKue KOMILIEKTHI
Ja00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIENIIMH U3ydeHUS PU3UKH B 00111eM 00pa30BaHUU SIBJISTFOTCS:



dbopMupoBaHHe UHTEpeca M CTPEeMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHHE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPY KAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHNME NPEACTABICHUA O pPOIM (PU3MKKU A1 PA3BUTHSA JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymen
npo(heCCUOHATIBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIOINX 3a/1ady B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(GbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC MU ISl MPUHATHS TPAKTHUECKUX PEIICHUN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
buznyeckoil MozeNblo, 3a/1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3aJa4y
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHUMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(GU3MYECKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuu  MHGOpMaIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM IS PAa3BUTUS YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATTBLHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusuka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3oBaHMsl BbIOMpaeTcs OOy4YalOIIMMUCS, TUIAHUPYIOUUMH TMPOJOJKEHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
obpazoBanus B 11 xmacce — 170 gacos (5 9acoB B HEZETIO).



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 1. daekTpoanHamMuka.

Tema 1. Maznummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarauTtHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOrO MPOBOJIHMKA, KATYIIKA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

MarnautHoe nose B Beuectse. DeppoOMarHeTky, rapa- U 1MaMarHeTUKH.

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOWMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa nuHMI MarHMTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 2. InekmpomazHumnan uHOYKYuUs.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC vHAYKUMU B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
SBnenune camounaykiuu. I1C caMOUHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: HMHAYKIMOHHAS
MeYb, COJICHOMU/I, 3alIUTa OT JICKTPU3ALMNU TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3emun.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenre MarauTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIUU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 2. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammunutyna u (dasza konebaHuil. CBsA3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrota koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxamomux kKoneOaHusx. BeiHyXneHHsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeTbHOTO ABMKECHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koyieOaHWK TIpy3a HAa MACCHBHOM MPYXHUHE C ILENIbIO
(dbopMupOBaHUA MTPEICTAaBICHUM 00 WeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM IMO/BECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaONIMX KOJIeOaHUH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeHCTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsDKEHUS TMpH pa3indHoil dopme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.



DKOJIOTUYECKHE PHUCKU IPU MNPOU3BOACTBE AneKTposHepruu. KynbeTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTponepeaad.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

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

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBSA3H U TeNeBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
npesioMJIeHUE, MoJaspu3auus, udpakuus, UHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pAacIPOCTPAHEHHUE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomMieHusi. OTHOCUTENbHBIA MOKa3aTesb npeiaoMiieHus. IlocToSHCTBO YaCcTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenapHbIil yroyl MOJMHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM U OTHOCUTEJIBHOTO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas crnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

HccnenoBaHnre XO0Ja CBETOBBIX IIYYKOB YE€pe3  IUIOCKOIAPAJUIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiinoOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (DOKYCHOTO pacCTOSHUSL OT BemlecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKOMUIECKUX CUCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
N3ydenne naTepdepeHINm Ja3epHOro U3TyueHUs Ha IBYX HICIIAX.
Habmnronenue nucnepcum.

Habmonenue u nccienoBanue IudpakiimOHHOTO CIEKTpa.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3nes 3. OcHOBBI cielUAJILHONH T€OPUH OTHOCUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 4. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl GoTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBble cBolicTBa yactull. Bosnel ne bponis. lnuHa BoaHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHH4YeCKHEe YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBaHre  3aBUCUMOCTH — CONPOTHBIICHHS — HOJYIPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUJIBI TOKA YEPE3 CBETONUOJ OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctrynatel bopa. U3nyuenue u nornomieHne GOTOHOB MPH MEPEXO0Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYEeCKHe YCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAJIbHBINI
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOro BOAOPOJA U U3MEpPEHUe
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.



3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4eHHs. BiusHue palMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macch siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPrusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckue ycTpoilcTBa U TEXHOJOTHUECKUE MPOLIECCHI: TO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JIO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPUZNKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKUX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Comnnue. ConmHeunast akTUBHOCTb. MicTounuk sHeprun ConmHIAa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaAX
raJIaKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHHUH JIJIsI ONPEAETICHHs MOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA IPEAJIOKEHHBIX THMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHMUYECKOH c(hepax AesITeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MUeCKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSL C YUETOM COJIEpPKATENbHBIX MEXIPEIMETHBIX CBSI3e€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHHUE, MOJENb, H3MEpPEHHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOPHI M MX IPOEKIMU HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW IPHUPOJAE, DKOJOTMYECKHE PHUCKM IIPU IMPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: NUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpO/IBUraTeNb SIKOOM, TeHepaTtop MEpPEeMEHHOro TOKa, MHAYKUIMOHHAS Ie4Yb,
JMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKHUE aCIIEKThI €€ PA3BUTHSI.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3MKHM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4UH, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS N0 €€ JOCTHKEHHUIO: COCTaBIATh ILJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKA CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 11 Knacce mpeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOM, TEXHOJIOTHIECKOM, COUATLHON 1
ATUYECKON cdepax HOesaTeIbHOCTH YelOBeKa, pojb U MecTo (U3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MUpPA, POJIb aCTPOHOMHMH B MHPAKTUYECKOM
NEATEIIbHOCTH 4YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM Ppa3BUTHH,
3HaYCHHE OMHUCATENbHOM, CHUCTEeMATH3UPYIOUIeH, OOBACHUTEIBHON W
MPOTHOCTHYECKOW (PYHKIUN (PU3NYECKON TEopuM — IIIEKTPOAUHAMUKH,
CHEIUATbHOW TEOPHUM OTHOCUTEIBHOCTH, KBAaHTOBOM  (PU3UKH, PpOJIb
busnueckoil Teopuu B (OPMHUPOBAHMM TMPEACTaBICHUN O (Qunyeckomn
KapTUHE MHpa, MecTO (PU3MYECKON KapTUHBI MHpa B OOmIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;

pasauyaTh yCJIOBUS NMPUMEHUMOCTU MOJEIe (U3NYECKUX Tell U MPOLECCOB
(sIBIEHUI): OAHOPOJHOE SJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJIA,
rapMOHUYECKHE KOJIeOaHHsA, MAaTeMAaTHYEeCKUl  MAasTHUK, HJI€aJbHBINI
NPYKUHHBI MasTHUK, TAPMOHUYECKHUE BOJIHBI, UICANbHBIA KOJEOATEeIbHbBIN
KOHTYD, TOHKAsl JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO sIpa U KBAHTOBOM MOJEIHU
CBETA;

pasznuyath ycioBUS (TpaHUIbl, O0OJACTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IMOHMUMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHMUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI  JJIEKTPOAUHAMUKH U
CHELMATbHOM TEOPUH OTHOCUTENILHOCTH (3aKOH COXPaHEHMsI JIEKTPUUYECKOTO
3apsiga, ciwiia Ammepa, cuia JIopeHila, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIWH,
npasuio Jlenna, cBsa3p I/]C caMOMHAYKUHUHM B 3JIEMEHTE SJICKTPUUECKON
LIETIA CO CKOPOCTBIO U3MEHEHUS CWIIBI TOKA, IIOCTYJIATHI CIIELIUATIbHON TEOPUHU
OTHOCHUTEJIBHOCTU DUHIITEIHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IMPOLIECCHl U SIBJICHUS, UCIOIb3Ys
MOJIOKEHUS! KBAaHTOBOM (u3uku (ypaBHeHHE DWHINTEHHA Ui hoTodPdexra,
NEepBBIA M BTOpPOM  moCTyjaTel  bopa, TNpuUHOAN  COOTHOLICHUS
HeonpenenéHHocte [eiizeHOepra, 3akOHBI COXpaHEHHUsS 3apsAI0BOTO U
MacCOBOTO YHCENl M SHEPTHH B AJEPHBIX PEAKIUAX, 3AKOH PaJUOAKTUBHOIO
pacmajna);

ONMKCHIBATh (PU3MUECKUE TPOLECCHl W SBJICHUS, MCHOJb3Yysl BEJIMYMHBIL:
HaIpPSHKEHHOCTh  AJIEKTPUYECKOTO IOJISI, MOTEHIMA 3JIEKTPOCTATUYECKOTO
NOJII, PAa3HOCTh IOTEHUMWAJOB, >SJEKTPOABWXKYIIAS CHJIA, HWHIYKLUSA
MAarHMTHOTO TOJiI, MAarHUTHBIM TMOTOK, cuia AMIiepa, HHIYKTUBHOCTb,
DNEKTPOABMKYIAS CUJa CAaMOMHAYKUIHWH, OHEPrusi MAarHUTHOIO IMOJs



MPOBOJHUKA C TOKOM, PEJISITABUCTCKUNA UMITYJIbC, MOJHAS YHEPTUSI, SHEPTUS
MOKOSI CBOOOTHON YaCTHUIIbl, JHEPTHs U UMIYJIbC (DOTOHA, MACCOBOE YUCIO U
3aps AApa, SHEPTHUS CBS3H S1pa;

OOBSCHSTH 0COOEHHOCTH POTEKaHUS bu3nUecKux SIBJICHUIA:
AIIEKTPOMArHUTHAS WHAYKIUS, CAMOUHIYKIWSA, PE30HAHC, WHTepdepeHIns
BOJIH, Ju(pakuus, JTUCHEpCUs, TIOJHOE BHYTPEHHEE  OTpa)KEHUE,
dotornextpudeckuit d3hdext (potorddexr), anbda- u Oera-pacmanbl saep,
raMmma-usiaydeHue saep, pusndeckue MpUHIUIBL CIIEKTPATbHOTO aHaIn3a U
paboThI J1a3epa;

OTIPEENISATh HAIIPABJICHUE UHIYKIIMM MAarHUTHOTO TOJIsI IPOBOAHUKA C TOKOM,
cuibl Amniepa u cuisl JlIopenua;

CTPOUTH U300pa)keHue, CO3/1aBAEMOE IUIOCKUM 3€pKajaioM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalOIMe ACTPOHOMUYECKUE TMOHATHUS, TECOPUH U
3aKOHBI JIJIs aHAIU3a U OOBACHEHHS (PU3NYECKUX MPOLECCOB, MPOUCXOISAIINX
B 3BE37aX, B 3BE3IHBIX CHCTEMaxX, B MEKIAIAKTUUYECKON cpene; ABUKEHUS
HEeOECHBIX TEJ, PBOIIONHH 3BE3] 1 BeerenHom;

MPOBOJUTh  MCCIEOBAHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEIUYUH C
UCIIOJB30BAaHUEM  TMPAMBIX H3MEPEHUN, TPU ITOM  KOHCTPYHPOBATh
YCTaHOBKY,  ()UKCHUPOBAaTh  pPE3yJbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(U3MYEeCKUX BEIUYMH B BHUAE TIpapuKOB C Y4YETOM aOCOJIIOTHBIX
MOTPEIIHOCTEN U3MEPEHUM, IETIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIEIOBAHMS;
MPOBOJUTh KOCBEHHBIE W3MEPEHUs] (DU3UYECKUX BEIMYUH, TPH OSTOM
BBIOMpPATh ONTUMAJBHBIM METOJ] M3MEpPEHHUs, OIICHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

MPOBOJUTH OMBITHI MO MPOBEPKE MPEAIOKEHHOW THMIOTE3bl: IJIAaHUPOBATH
DKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAIU3UPOBATh
MOJYYEHHbIE pE3yJbTaTbl M JENaTh BBIBOJ O CTAaTyce MNPEasIOKEHHON
TUTIOTE3bI;

OMUCHIBATH METO/IbI MOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;
coOJroaTh mpaBuia 0€30MaCHOTO TPyJa MPU MPOBEICHUM UCCIICIOBAHUIN B
paMKax y4eOHOTro IKCIIEPUMEHTA, TPAKTUKYMa U Y4EeOHO-HCCIIEIOBATEIHCKOM
Y MPOEKTHOU JESATEIbHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemath pacuéTHbIC 3a1a4M C SIBHO 3aJaHHON W HESIBHO 3aJIaHHOM (hPU3UYECKOM
MOJICJIbIO: Ha OCHOBAHHH aHajN3a YCJIOBUS BHIOUpATh (PU3MUECKHE MOJCIIH,
OTBEHalOIKe TPeOOBaHUSIM 3a/layd, TMPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYECKUX TEOPUH MPU HUCIOJIb30BAaHUU
MaTeMaTUYeCKUX METOJOB peIIeHUs 3aJad, MPOBOJUTH pacy€Thl Ha



OCHOBAaHMUM HUMEIOUIMXCA  JIaHHBIX, AHAIM3HPOBATH  pPE3yJabTaTbl U
KOPPEKTUPOBATh METO/IbI PEIICHUSA C YUYETOM MOTyUYEHHBIX Pe3yIbTaTOB;
peliaTh Ka4yeCTBEHHbIE 3a7auu, TPeOyYIolue MPUMEHEHUS! 3HAaHUIN U3 pa3HbIX
paszenoB Kypca (pU3MKH, a TaKKe MHTETpalliy 3HAHUW U3 JPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJIA:  BBICTpauMBaTh  JIOTUYECKYIO  IIETIOYKY
pacCyXJICHUM C ONOpOM Ha W3YyYEHHBIC 3aKOHBbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TEOPETUYECKHME 3HAHMUS JJIi  OOBSCHEHUS  OCHOBHBIX
MPUHITUIIOB pabOThl U3MEPUTETHHBIX MPUOOPOB, TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTMYECKHX MPOIIECCOB;

MPUBOJIUTH IPUMEPHI BKJIa/Ia POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHHUE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHU;

aHAJIM3UPOBAaTh U OIICHUBATH TOCIEJCTBUS OBITOBOM M IMPOU3BOACTBEHHOM
JESITEIbHOCTH Y€JI0BEKa, CBI3aHHOW ¢ PU3NIECKUMH MPOIIECCAMH, C MTO3UIUI
DKOJIOTMYECKON  0€30MacHOCTH,  MPEACTAaBICHHA O  PALMOHAIBHOM
IPUPOJIOTIONH30BAHUH, a TaKXKE PasyMHOM HCIIOIb30BAHUH JOCTHKEHUIM
HAYKW U TEXHOJIOTUH IS TaJTbHEHIIIETO Pa3BUTHS YEJI0BEUECKOT0 O0IIECTRa;
NPUMEHATh Pa3IMuHbIe CrMocoObl paboThl ¢ uHpoOpMarmel (GU3NIECKOro
COIEp)KaHUsI C  HCIOJB30BAHMEM  COBPEMEHHBIX  WH(GOPMAIMOHHBIX
TEXHOJOTHH, TPU D3TOM HCIIOJIB30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKa, MepepaboTKU U NMPeabiBICHUs] Y4eOHONU U HAy4YHO-
NOMyJsipHOM ~ MH(OpMAIMK,  CTPYKTYPUPOBAHUS W WHTEPHpETallud
uHopMaIuK, TOJYYSHHOM U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIIM3UPOBATh MOTy4aeMyr0 WH(GOPMAIIMIO M OLIEHWBATh €€ JTOCTOBEPHOCTH
KaK Ha OCHOBE MMEIONINXCSA 3HAHWW, TaK ¥ Ha OCHOBE aHAJINW3a MCTOYHHKA
uHdopmaIuy;

MPOSIBJISITH OPTaHU3AIMOHHBIE U TIO3HABATEIbHBIC YMEHUSI CAMOCTOATEIbHOTO
MPUOOPETCHUSI HOBBIX 3HAHWW B TIPOIECCE BBHIMIOJHEHUS TIPOSKTHBIX U
y4e0OHO-UCCIIeIOBATENLCKUX PadoT;

paboTaTh B Tpynme C UCHOJHEHHEM pa3UYHBIX COIHUATBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO PACIPEEsATh ACITeIbHOCTD B
HECTAaHJAPTHBIX CHUTYaIlMAX, aJCKBAaTHO OIICHWBATH BKJIAJ KaXJAOrOo W3
YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITh MOTHBAIMIO K Oyaylled NpopecCuOHAIbHOW IEATEIbHOCTH IO
CIEIHUAIBHOCTIM (hPU3UKO-TEXHUYSCKOTO TIPOQUIIS.
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Paznea 1. JIEKTPOJAUHAMUKA
DopMHUPOBaHNE OCHOBHBIX MUPOBO33PEHUYECKHUX UAEH MIEKTPOAUHAMUKH, IPUUNHHO-CIIEICTBEHHBIX CBA3CH MEXKIY SBICHUSIMU, pa3BUTHE
IIO3HABAEMOCTH MHUPA U €r0 3aKOHOMEPHOCTEH.

1.1 MarnuTHOe 1oJie 14 https://www.yaklass.ru/
1.2 DNEeKTpOMAarHuTHAs MHIYKIUS 13 1 https://www.yaklass.ru/
Utoro no pazneny 27

Paznen 2. KOJIEBAHUSA U BOJIHbI
®opmMupoBaHNE MOTHBALMOHHO-LIEHHOCTHOT'O MOBeIeHus. [laTh 0CO3HATh, YBUJETb, UTO, PELIasi U BBINOJIHSAS BCe OO0Jiee CI0KHbIE 3aJa4u 1
YIPaXHEHUs], YUallecs] IPOABUTal0TCA B CBOEM MHTEJUIEKTYaIbHOM, MPOPECCHOHATBHOM U BOJIEBOM Pa3BUTUHU

2.1 MexaHuueckue KojaeOaHust 10 https://www.yaklass.ru/
2.2 DJIeKTPOMArHUTHBIE KOJICOAHHS 15 https://www.yaklass.ru/
23 MexaHuveckue u 10 1 https://www.yaklass.ru/
AIIEKTPOMATHUTHBIE BOJIHBI
2.4 Onruka 25 1 https://www.yaklass.ru/
Hroro no paznery 60

Pa3aen 3. OCHOBBI CHEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

dopmupoBaHNe MUPOBOCIIPHUATHS 1 MUPOBO33PEHHS YYAIIUXCS HA OCHOBE Pa3BUTHI TO3HABATEIBHBIX BO3MOXXHOCTEH JTMYHOCTH. Y OSAUTh
yYaIuXxcs B HAYYHOU, MPAKTHUECKOU, JKU3HEHHOM, MPOPECCHOHATBHON 3HAYUMOCTH TOTO WJIM HHOTO KOHKPETHOTO 3aKOHA, SIBICHUS, OTKPBITHSI,
n300peTeHust | |

3.1 Ocuosbl CTO 5 1  https://www.yaklass.ru/

Hroro mo pazneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA




BocnuTanue ieHHOCTHOTO OTHOIICHUS K TPEKPACHOMY, (DOPMHUPOBAHKIE OCHOB ICTETHYECKON KyIbTyphl. DOPMUPOBATH MTPABUIILHOE, HAYYHO-
000CHOBaHHOE OTHOIIEHHE K MPUPOJIE, CIOCOOCTBOBATH IKOJIOTMYECKOMY U HPABCTBEHHOMY BOCITUTAHUIO O0yUYaoOUInXcs

4.1 KopnyckyJisipHO-BOJIHOBOH JTyain3M 15 1 https://www.yaklass.ru/
4.2 dusnka aroma 5 https://www.yaklass.ru/
43 du3rKa aTOMHOTO Spa U 5 1 https://www.yaklass.ru/
' 3IIEMEHTAPHBIX YACTHUI]
Utoro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKUN
(dbopMUpOBaHNE HABHIKOB MCIIOJIB30BAHMS €CTECTBEHHOHAYUHBIX U (PU3UKO - MAaTeMaTHYECKHX 3HAHUU A OOBEKTHOTO aHaiu3a YCTPONCTBA
OKPYKaOIIero MUpa Ha IPUMEpE JTOCTIKCHUH COBPEMEHHOM acTpO(U3UKH, ACTPOHOMHH U KOCMOHABTHKH

51 DVIEMEHTbI ACTPOHOMUM 1 12 1 https://www.yaklass.ru/
acTpodu3uku
Uroro no pazneny 12

Paznen 6. PU3HUYECKHUN MIPAKTUKYM

- BOCIUTBIBATh YCHIUYMBOCTb, YMEHHME IPEOJOJIEBATh TPYAHOCTH, AKKYpPaTHOCTb IPH BBIIOJIHEHUU 3aJaHHM, CHUJBI BOJIM, HACTOWYMBOCTH,
YIOPCTBA;

- BOCIMTHIBATH OTBETCTBEHHOCTb 3a DPE3YyNbTaThl y4yeOHOro TpyJAa, NMOHUMAHHE €ro 3HAUYMMOCTH, COONIO/IEHHE TEXHUKH O€30MacHOCTH,
CaHUTAPHO-TUTMEHNYECKUX YCIOBHH Tpy/a.

6.1 dusnyeckuii MpakTUKyM ‘ 16 16 https://www.yaklass.ru/

Hroro no pasneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE
- COZEHCTBOBATh TPYJIOBOMY BOCIIUTAHUIO YYAILIUXCS;
- BIMATH HAa MPO(eCcCHOHAIIEHOE CaMOOTIPEIEIICHUE;
- COJEHCTBOBATh ACTETUYECKOMY BOCIIUTAHUIO YUAIIUXCS

CucremaTu3aius 1 0000IIeHNE
NPEAMETHOTO COJICPIKAHMS U OIBITA
7.1 JesITeIbHOCTH, IPUOOPETEHHOTO TPU 15 1 https://www.yaklass.ru/
n3ydeHuu kypca ¢usuku 10 — 11
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