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PaGouas nporpamma no ¢pusuke
OCHOBHOE€ 0011ee o0pa3oBaHue 7 KJacc

Pabouast mporpamma cocTaBlieHa Ha OCHOBE aBTOPCKOW MPOTpaMMbl OCHOBHOTO oOmiero obOpaszoBanus. dusnka. 7-9
kiaccel aBTopbl A.B. Ileppiikun, H.B. ®unonosuu, E.M. I'yrHuk, Meronnueckoe nocoOue: PexomeHpanuu mo
cocTaBJieHHI0 pabouux mporpamm. dusnka.7-9 knaccel/ coct. E. H. TuxonoBa. - 4-¢ u3n., nepecmotp. - M.: Jlpoda,
2014 x yueOnuky ®@uszuka 9 ki: yueOnuk/ A.B. Ilepsiikun, E.M. I'yTHuK.-5-€ u3a., ctepeotun.-M.:poda, 2018 r.
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PABOYAS ITPOI'PAMMA 110 PU3IUKE

7 KIIACC

AHHOTAIIUSA K PABOYEHN ITPOTPAMME

[Iporpamma cocraiena B coorserctBuu ¢ @I'OC OO0, opuentuposana Ha padoty no qunun Y MK A.B. Ileprsimkun «®usuka 7-9». — M.: JIlpoda,
cucrema yueOHnKoB Beprukains, 2014 — 2019 u pa3paboTana B COOTBETCTBHH CO CIEAYIOIIUMH HOPMAaTUBHBIMHU JOKYMEHTAMHU:
— npuka3z MunucrepctBa oopazoBanus u Hayku P® ot 31 gekadps 2015 . Ne 1577 «O BHeceHun M3MeHEHH B puka3 MuHHUCTEpCTBAa 00pa30BaHUs U
Hayku P® ot 17 pexabps 2010 r. Nel897 «O06 yrBepkaenun (emepalbHOTO TOCYIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIEro
o0pa3oBaHUs;
— npuka3 MunucrepcTBa oOpazoBanust u Hayku Poccuiickoit ®@enepammu ot 31 mekabps 2015 r. Ne 1578 «O BHeceHMM W3MEHEHMI B TpPUKa3
MunucrepctBa obpaszoBanusi U Hayku Poccuiickoit @emepanmu ot 17 mas 2012 1. Ne 413 «O0 yrBepkaeHun ¢enepaabHOro TOCYAapCTBEHHOTO
00pa3oBaTeNFHOIO CTaHApTa CPETHErO 00IIero 0Opa3oBaHUsmY;
— npuka3 MunucrepcTa npocsemmenus Poccuiickoii dexeparun ot 11 mexadpst 2020 1. Ne 712 «O BHeceHWM W3MEHEHUI B HEKOTOpBIE (e/iepatbHbIe
roCyJapCTBEHHbIE 00pa30BaTeNbHbIE CTAaHIAPThI 001IeT0 00pa30BaHus IO BOIIPOCAM BOCIHUTAHUS 00YUAIOIIUXCS.

Nzydenue pus3uky B OCHOBHOH IIIKOJIC HAMIPABJICHO HA TOCTHYKEHUE CIISTYIOIINX LEJIeH:

® DPa3BUTHE UHTEPECOB U CLIOCOOHOCTEH yyaluxcsi Ha OCHOBE IIepeiauu UM 3HaHUH U OIbITa IO3HABATEILHOW U TBOPUYECKON JEATEIIbHOCTH;
® [IOHMMAaHME yYallUMHCS CMBICIA OCHOBHBIX HAyUHBIX MOHATUH U 3aKOHOB (PU3MKH, B3aUMOCBSI3H MEX]ly HUMH;
e (opmupoBaHue y yyaluxcs NpeCTaBIeHUN 0 pU3MUECKON KapTUHE MUpa.

JlocTmkenne 3Tux 1ese 00ecneynBaeTcsl PEIICHUEM CIIETYIONUX 3a1a4:

® 3HAKOMCTBO YYaIIMXCS C METOJIOM Hay4YHOT'O MMO3HAHMS U METO/IaMH MCCIIEJOBaHUS OOBEKTOB U SBJICHUN PUPODI;

e npuoOpeTeHHe Y4YallMMUCA 3HAHUM O MEXaHMYECKHX, TEIMJIOBBIX, 3JEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSX, (U3UYECKUX BEIMUMHAX,
XapaKTEPU3YIOLIUX 3TH SBJICHUS;

e (opmupoBaHuE y ydanuxcs yMEHUI HaOI0qaTh NPUPOIHBIE SBJIEHUS U BBIIOJIHATH OIBITHI, JJa0OpaTOpHbIE PabOThl U HKCIIEPUMEHTAIIbHbIE
MCCIIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB, MIUPOKO MPUMEHSIEMBIX B IPAKTUUECKON KUZHU

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA ®PU3UKHA

JINYHOCTHBIE Pe3y/IbTAThI:

e (QopMupOBaHHUE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH yuyaruxcs;

® Y6e)K)IeHHOCTI) B BO3MOXHOCTH MO3HAHUSA MPHUPOALI, B HeO6XO)IHMOCTI/I Pa3yMHOT'O HCIIOJIb30BaHUA }IOCTI/I)KCHI/Iﬁ HAayKH " TEXHOJIOTHH JITI51
HaﬂbHeﬁUlel"O Pa3sBUTHUA YCITIOBCYCCKOI'O O6HleCTBa, YBAXXCHHUC K TBOpHaM HAYKH W TEXHHUKH, OTHOHICHUC K (i)I/I3I/IKe KaKk K OJOJIEMCHTY
00111e4eTI0BEYECKON KYIbTYPHI;

®  MOTHBAIHs 00Pa30BATEIBHON JACATEIFHOCTH IIKOJIFHHKOB HA OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO ITOJIX0/1a;

e  (opMHUpOBaHKE ICHHOCTHBIX OTHOIICHUH JPYT K IPYTY, YUYUTEIIO, aBTOPaM OTKPBITHI M U300PETCHUI, pe3ylibTaTaM 00ydeHUsI.




MeTtanpenameTHblie pe3yJibTaThI:

OBJIAJICHHC HABBIKAMH CaMOCTOSITEIBHOTO MPHOOPETEHUsT HOBBIX 3HAHUHN, OpraHW3alUUd YYeOHOW JesATeNbHOCTH, ITOCTAHOBKH IIEJCH,
TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OIICHKH PE3YJIbTaTOB CBOCH JICATEIIBHOCTH, YMEHHUSIMHU TIPEABHICTH BO3MOXKHBIC PE3YIIbTATHI;

MOHMMAHUE PA3IMUUN MEXIYy HMCXOMHBIMH (aKTaMU M THUIOTE3aMH Il MX OOBSCHEHHUS, TCOPCTHUYECKUMH MOJCISIMU M pPeaTbHBIMU
O00BEKTaMU, OBJAJICHUE YHHBEPCATbHBIMA YYEOHBIMU NEHCTBHSIMH Ha MpPUMEpax THIOTE3 s OOBSICHCHHS] W3BECTHBIX (DAaKTOB M IKC-
MEPUMEHTAJIHLHOMN MPOBEPKH BBIJBHUTACMBIX THIIOTE3;

dbopMUpOBaHHE YMEHUI BOCHPUHHUMATH, MepepadbaThiBaTh U MPEABSBIATh HHPOPMAIMIO B CIIOBECHOW, 0Opa3HON, CUMBOJIMYECKON (opMax,
aHAIM3WPOBATh M TiepepadaThiBaTh TMOTYYECHHYI) HHQPOPMAIUI0 B COOTBETCTBHM C IIOCTABJICHHBIMH 3a7adyaMH, BBIICISATH OCHOBHOE
CoJIep)KaHUE MPOYNTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha TIOCTABICHHBIC BOITPOCHI M M3JIaraTh €ro;

Pa3BUTHE MOHOJOTHYECKOH M JTUAJOTHYECKON peuH, YMEHHUS BBIPAXKaTh CBOW MBICIH M CIIOCOOHOCTH BBHICIYIIMBATH COOSCETHHUKA, TOHUMATh
€ro TOYKY 3pEHUs, IPU3HABATH MIPABO JPYTOro YeJIOBEKa Ha HHOE MHCHHC;

(dbopMHpoBaHUE YMEHUI pabOTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, MPEACTABISATh U OTCTAaUBaTh CBOU B3IVISAIbI U
yOeKICHHSI, BECTH JUCKYCCHIO.

IIpenmeTHbIe pe3yJibTAThI:

3HaHUS O MPUPOJIE BXKHEHIINX (PU3MUECKUX SBICHUHN OKPYKAIOLIEr0 MUPa U IOHUMAaHKE CMbICTIa (PU3UUYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b
U3YYCHHBIX SBJICHUM;

YMEHHUSI TIOJB30BATHCS METOJAaMHU HAYYHOTO WCCIICAOBAHUS SIBICHUH MPHPOJIBI, MPOBOJUTH HAOJIONEHHS, TUIAHUPOBATh U BBIOJIHATH JKC-
NEpUMEHTBI, 00pabaThiBaTh pe3yJabTaTbl M3MEPEHUH, MPEACTABIATh PE3yJbTaThl M3MEPEHUI C MOMOIIbI0 Tabnul, rpadgukoB U (Gopmy,
OoOHapy>KUBaTh 3aBUCUMOCTU MEXy (PU3MUECKUMH BeTUUNHAMH, OOBSCHSTD MOJy4YCHHbIE Pe3yJbTaThl U 1€71aTh BHIBO/IbI, OLICHUBATh T'PAHULIBI
MOTPEMIHOCTEN PE3YIBTATOB U3MEPEHUM;

YMEHUS IPUMEHATh TEOPETHUECKUE 3HAHUS 10 (PU3MKE Ha MPAKTUKE, pelIaTh (U3NUECKUe 33/1a4H Ha IPUMEHEHHUE MOJTy4YeHHBIX 3HaHU;
KOMMYHHMKaTHUBHBIE YMEHMsI JTOKJIAJIbIBaTh O PE3YyJIbTaTax CBOETO MCCIENOBAaHUS, y4aCTBOBATh B AMCKYCCHUHM, KPaTKO U TOYHO OTBEYaTh Ha
BOIPOCHI, UCTOJIb30BAThH CIIPABOYHYIO JINTEPATYPY U IpYTHe UCTOUHUKU MH(OpMaInH.

TPEBOBAHMUSA K YPOBHIO ITOATI'OTOBKMU BBIITYCKHUKOB 7 KJIACCA

B pe3ynbrare nzyuenus ¢puznuku B 7 Kjacce YUEHUK JTOJIKEH:

o
*

*

K/

3HAMb/NOHUMAMb !

» CMBICI TIOHATHH: (PU3HUYECKOE SIBJICHUE, PU3NISCKUI 3aKOH, BEIIECTBO, B3aMMO/ICHCTBHUE, aTOM;

» CMBICTT (DM3MUYECKUX BEIUYMH: IMyTh, CKOPOCTb, Macca, IUIOTHOCTb, CHWJIA, JaBJICHUE, paboTa, MOIIHOCTb, KMHETHYECKAas SHEPrus, IO-
TEeHIIMAJIbHAS SHEPTHs, KO3PPHUIIUEHT MOJIE3HOTO JICHCTBUS;

ymemn.

» ONHCHIBATh U OOBICHATH (PU3MUCCKHUE SIBJICHHS: PABHOMEPHOE MPSAMOJIMHEHHOE JBM)KCHHUE, INepelnady JIaBJICHHUS JKUIAKOCTIMH W Ta3aMu,
A dy3Hro;

» UCTOJIb30BaTh (hM3HUYECKHUE MPUOOPHI U U3MEPHUTEIbHBIC WHCTPYMEHTHI IS U3MEPCHHs (PU3NYCCKUX BEIWYMH: PACCTOSHHS, MPOMEKYTKA
BPEMEHHU, MACChl, CUJIbI, 1aBJICHHUS;



» BhIpaXKaTh Pe3yJIbTaThl U3MEPEHUH U pacyeToB B equHUIaXx Mexynapoanoii cuctemsl (CH);

» IPUBO/INTH ITPUMEPHI IPAKTHIECKOTO UCTIONB30BaHUS (PU3NIECKUX 3HAHUH O MEXaHUYECKHX, TETUIOBBIX U 3JICKTPOMAarHUTHBIX SBJICHUSIX;

» pemiath 331a4i Ha TPUMEHEHUE U3YYCHHBIX (PU3UUECKUX 3aKOHOB;

» OCYILECTBIISITh CAaMOCTOSITENIHBINA MOMCK MH(OpMAalMM €CTECTBEHHOHAYYHOTO COJCp)KAaHHUsS C HCIIOJIb30BAaHHEM PA3IMYHBIX HCTOYHHUKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJIAPHBIX W3JaHHHA, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy U
IPECTaBICHNE B PA3IMUHBIX (POpMax (CIOBECHO, C IOMOIIbIO PUCYHKOB).

OCHOBHOE COAEP)KAHUME ITPOI'PAMMBI

du3uka u pusndecKue MeToAbl U3YyUYeHHU S MPUPOIbI

Qu3zuxa — Hayka o npupoje. Habmonenue u onucanue pusndeckux siBjaeHuil. Mizmepenne Gpusndeckux BeInurnH. MexayHapogHas cucremMa
enqunul. Hayunslii Mmeton no3Hanus. Hayka u TexHuka.

JlemoHcTparuu

CB0o0OoJIHOE IaJICHUE TEJL.

Konebanus MasiTHHKA.

[TpuTspkeHne CTaTbHOTO Mapa MarHATOM.
CBeueHUe HUTH DJICKTPUICCKON JIaMIIBI.
DNEeKTPUYECKHUE UCKPHI.

CTtpoeHue u CBOHCTBA BelleCTBA
Crtpoenue BeniectBa. ONBITHI, IOKA3BIBAIONINE ATOMHOE CTPOSHHUE BEIIeCTBA. TeIIoBOe IBIKEHUE U B3aUMO/ICHCTBHE YaCTHUI] BEIIECTBA.

ArperaTHble COCTOSIHMSI BELLIECTBA.
JemoHcTpanuu

o Jluddysus B pacTBOpax u razax, B BOJE.
e Mojenb XaOTUUECKOTO IBUKEHUS MOJIEKYJI B Tase.
e JleMOHCTpauys paclIupeHHs TBEPAOIO TeJla IPU HarpEBaHUU.

MexaHuyecKkue siBJICHHS
Mexanunyeckoe nBrxeHrne. OTHOCUTENBHOCTD ABMKEeHUA. Tpaektopus. [IyTe. PaBHoMepHOe nrkenue. Ckopocts. CpeHssi CKOPOCTb.

JemoHcTpannu

L4 PaBHOMCpHOC HpHMOHHHeﬁHOC JABUKCHUC.
e 3aBHCHUMOCTh TPACKTOPUU ABUKCHUS TCJIa OT BBIGOpa CHUCTEMBEI OTCUCTA.

JluHamMuKka
WNuepuus. UneptHOCTh TEn. B3anumonelictue Ten. Macca — ckanspHas BennunHa. [InotHocTs BemecTBa. Cuila — BEKTOpHAsl BEIUYHHA.

JIBM>KeHnEe U CUJIBI.



Cuna tspxectu. Cuna ynpyroctu. Cuma TpeHusl.

Hasnenue. AtmocdeprHoe nasnenue. 3akoH [lackans. 3akoH Apxumena. Y CioBHE IIaBaHHS TEll.
VYcnoBus paBHOBECHS TBEPAOIO TEIA.

JemoncTpanuu

e SIBieHUE UHEPIIUHU.

e (CpaBHeHHE Macc Tel ¢ MOMOUIbIO PABHOIIJIEUHUX BECOB.
e U3mepenue cuiibl 1o neopManuy MNpyKHHbL.
CBolicTBa CUJIBI TPEHMUSI.

CrnoxeHue cuil.

bapomerp.

Onpit ¢ mapom [ackans.

OmnbIT ¢ BeaepkoM Apxumerna.

MexaHudeckasi JHEPIrus
Oueprust. Kunernueckas sueprus. [lorennmansHas sHeprus. 3aKoH cOXpaHEeHUs Mexanndeckoi suepruu. [Ipocteie Mexannsmbl. Koo dumment

II0JIE3HOTO JCHCTBHS.
JlemoHCTpanuu
e PeakTUBHOE IBUKEHHE MOJEIIH PAKETBHI.
e [IpocTeie MEXaHU3MBI.
Boszmoorchvie 06vekmoul 5KCKypcuil. IeX 3aBOJa, MEJIbHULIA, CTPOUTENbHAS TUIOMAIKA.

Yuebnas nporpamma 7 kJiacca paccuutaHa Ha 70 4acos, mo 2 yaca B Hejen1o, 35 padounx Heaeuab. Ilo nporpamMme yyammuecs J0/1KHBI
BBINIOJIHUTH 6 KOHTPOABHBIX U 10 s1a6opaTopHbIX padot. [IporpaMMoii mpexycMOTPEHO U3y4eHHe Pa3/1eJIoB:

TEMATHYECKOE IIVIAHUPOBHHUE

Ne HasBanmue pasneia Moayab BocnuTaTre1bHOH nNporpamMmal «IIKoJIbHBINH YPOK» Bpems
1 Bsenenue Jlenb 3Hanuil. Bukropuna «A30yka GU3UKN. 4 yaca
2 [lepBoHauanbHble CBelEHUS O CTpoeHuH | JleHb coaMIapHOCTH B 60phOe ¢ Teppopu3MoM. HTeIeKTyaabHble KOHKYPCHI 6 yacoB
BEIIECTBA Ha caiite «HpOYypoK». YpOK TBOpUECTBa «3a CTPAHHUIIAMHU yUeOHUKAY.
3 B3anmopeiicTeue Ten Jenp Hayku. bpeliH-puHT « @U3HYecKre BEIMYUHBI U €AMHULBI UX U3MEPEHUSI. 21 gac
4 JlaBneHue TBEpABIX TN, JXKHIKOCTEH U [[IxonbHBIN NeKTOpUNA «PU3HKA KaK MyTh TIOHUMAaHUs MUPA HAYKI. 22 qaca
rasoB ["arapunckuii ypok «Kocmoc — 310 Mbl». TecTsl Ha caifte «H(DOYPOK».
5) PaboTa 1 MOITHOCTH. DHEprHsl. Ypok-paccyxaeHue «Bo ums KU3HU U 310POBbS». 11 gacoB
6 Peszepn Ypok-nipesenTtanus «Kocmoc — 31o Mbl». OnmuMnuana Ha caite «HbOYpOK». 6 JacoB




PABOYAS ITPOI'PAMMA 110 ®PU3UKE

8 kiacce

AHHOTAIIUA K TPOT'PAMME

[Iporpamma coctasiena B cooTBeTcTBUE ¢ PI'OC OO0, opueHTHpoBaHa Ha padoTy mo quaun Y MK A.B. Ilepeimkun «dusuka 7-9». — M.: Jlpoda,
cucrema yueOHUKOB Beptukans, 2014 — 2019 u pazpaboTaHa B COOTBETCTBUH CO CIEAYIOMIMMHI HOPMATUBHBIMH JOKYMEHTAMU:
- mpuka3 MunucrepcTBa oopa3zoBanus U Hayku PO ot 31 nexabps 2015 r. Ne 1577 «O BHeceHUM M3MEHEHHI B MpuKa3 MHUHUCTEPCTBA 00pa30BaHUs U
Hayku P® ot 17 nmexabps 2010 1. Nel897 «O06 yrBepxkaeHnn (eaepaabHOr0 rocyIapcTBEHHOrO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs;
- mpuka3z MunucrepctBa obpazoBanus u Hayku P ot 31 mexabpst 2015 . Ne 1578 «O BHeceHnn M3MEHEHUH B mpuka3 MHUHUCTEpCTBA 00pa30BaHUs U
Hayku P® ot 17 mas 2012 r. Ne 413 «O06 yrBepxkaeHuu (eaeparbHOro TOCYyJapCTBEHHOTO O0pa3oBaTeIbHOrO CTaHAapTa CpeaHero oOIIero
o0pa3oBaHU»;
— npuka3z MunuctepcTBa npocserienus: Poccuiickoit ®@eneparuu ot 11 mexkadbpsa 2020 r. Ne 712 «O BHeceHMU U3MEHEHUI B HEKOTOpBIE (enepaabHbIe
roCyJapCTBEHHbIE 00pa30BaTEIbHbIE CTaHIAPThI 00LIET0 00pa30BaHus 110 BOIIPOCAM BOCIMTAHUS 00YUAIOLIUXCS».

N3yuenne Gpu3nky B OCHOBHOH ILIKOJIE HAIIPABJIEHO HA JOCTHM KEHUE CIEIYIOIIUX LEJIEeH:

®  pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yJaluxcsi Ha OCHOBE Mepeaud UM 3HAHUM U OTIbITa MMO3HABATEIHHON U TBOPUECKON AESITETbHOCTH;
¢ TOHMMAaHHE YYAIIMMHCS CMBICIIa OCHOBHBIX HAyYHBIX MOHATUH U 3aKOHOB (DU3HUKU, B3AUMOCBSI3U MEX]Ty HUMU;
e (opmupoBaHHe y yJalIUXCs MPEeACTaBICHUI 0 (U3NUECKOI KapTHHE MUpA.

I[OCTI/I)KCHI/IC ITHUX LIeIeH o0OecreunBaeTcs PEIICHUEM CIICAYIOIINX 3ada4:

®  3HAKOMCTBO YYAIIHMXCs C METOI0M HayYHOI'O IO3HAHUS U METOJIaMU UCCIIEIOBaHUs OOBEKTOB U SIBIICHUH MTPUPOIBI;

npruoOpeTeHne ydyalluMUCs 3HaHUH O MEXaHMYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX SBICHHSX, (PU3MUYECKHX BEIMYMHAX,

XapaKTEPU3YIOLIUX 3TH SBJICHHUS;

e (dopmupoBaHHE y yJallUXCsl YMEHUN HaOII0aTh MPUPOAHBIE SIBJICHHS U BBIIOJIHATH OMBITHI, JAOOpaTOpHbIE padOThl U HKCIIEPUMEHTAIIbHbIE
MCCJIETOBAHMS C UCIIOJIb30BAHNEM U3MEPHUTENbHBIX TPUOOPOB, MIMPOKO MPUMEHSIEMbIX B MPAKTUYECKON KU3HU;

®  OBJAJICHUE YYAIIUMUCS TAKUMHU OOIIEHAYYHBIMH MOHATUSAMH, KaK MPUPOTHOE SIBICHUE, SMIIMPUYECKH YCTAHOBJIEHHBIN (akT, mpobiema, Tu-
[10TE3a, TEOPETUYECKUM BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAILHON IIPOBEPKU;

® [IOHMMAaHME YYAIIUMHUCS OTJIMYMI HAy4YHBIX JAHHBIX OT HEMPOBEPEHHON WH(pOpMalMU, HEHHOCTU HAYKH JUISl yOBJIETBOPEHUSI OBITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN UeIoBEKa.



HNIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA ®U3ZUKHN

JInuHOCTHBIE pe3yJIbTAThI:

(bopMupoBaHUE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX H TBOPYECKHX CIIOCOOHOCTEH ydyammxcs;

yOKIICHHOCTh B BO3MOXKHOCTH TIO3HAHHS IIPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOI'O HCIIOIb30BAHUS JOCTIKCHUH HAYKH M TEXHOJIOTHMH JUIs
JaJTbHEWIIero pa3BUTHUS YEIOBEYECKOro OOLIECTBA, yBaKEHHE K TBOPIAM HAYKH M TEXHUKH, OTHOIICHHE K (DU3MKE KaK K OSJIEMEHTY
00I11€4eTI0BEYECKON KYIbTYPHI;

CaMOCTOSITEJIbHOCTh B IPUOOPETCHUH HOBBIX 3HAHUI M NPAKTUYECKUX YMECHUI,

MOTHBAIIKsSI 00Pa30BATEIBHON ISSITEIILHOCTH HIKOJILHUKOB HA OCHOBE JINYHOCTHO OPUCHTHPOBAHHOTO MOJIX0/a;

(opMHpOBaHUE IECHHOCTHBIX OTHOIICHUI APYT K APYTY, YIUTEII0, aBTOPaM OTKPBITHI M H300pETCHUIA, pe3yibTataM 00yueHHUsI.

Mera npeameTHble pe3yJbTaThl:

OBJIaJICHHE HAaBBIKAMU CaMOCTOSITEIBHOTO MPHOOPETEHUsT HOBBIX 3HAHUM, OpraHu3alud Y4eOHOW JesTeNbHOCTH, IOCTAaHOBKH IIEJeH,
TUTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH PE3YJILTATOB CBOEH EATEIbHOCTH, YMEHUSMU MPEBUICTh BO3MOKHBIE PE3YNIbTAaThl CBOMX JCHCTBHI;
MOHMMAHUE PA3IMUUN MEXIYy HMCXOMHBIMH (aKTaMU M THUIOTE3aMH I MX OOBSCHEHHUS, TCOPCTHYSCKUMH MOJCISIMU M pPEaTbHBIMU
Oo0BEKTaMU, OBJIAJICHUE YHHBEPCATHHBIMA YYCOHBIMU JEHCTBUSMH HAa TpPHUMEpax THIOTe3 M OOBSICHEHHS HW3BECTHBIX (PAKTOB M IKC-
MEePUMEHTaIbLHON MPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETHUECKUX MOJENICH MPOLECCOB U SIBJICHUN;

dbopMUpOBaHHE YMEHUN BOCIPHHHUMATH, MepepadaThiBaTh U MPEABSBIATh HHPOPMAIUIO B CIOBECHOMW, 00pa3HON, CHMBOJIMUYECKOH (hopmax,
aHAIIM3UpPOBaTh M TiepepadaThiBaTh MOTYYEHHYIO HHQPOPMAIMI0 B COOTBETCTBUM C TIIOCTABJICHHBIMH 3a7auyaMU, BBIIEISITH OCHOBHOE
coJiepKaHue IPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOMPOCKHI M M3J1ararh €ro;

MPUOOpPETEHUE OIbITa CAMOCTOSATEIHHOIO MOUCKA, aHalu3a U 0TOOpa MH(OpPMAIMKM C UCTOIH30BAHHEM PA3TUYHBIX MCTOUYHHUKOB M HOBBIX
MH(OPMAIIMOHHBIX TEXHOJOTHH /7Sl pelIeHHs] TOCTaBICHHBIX 33/1aY;

pa3BUTHE MOHOJIOTMYECKOW W JUAIOTHYECKON pedH, YMEHHUS BbIpakaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOECEAHUKA, TOHUMATh
€ro TOYKY 3pEHHUs, PU3HABATh MIPABO JAPYTOTro YEJIOBEKa HA MHOE MHEHHUE;

OCBOEHHUE TIPUEMOB JICUCTBUI B HECTAHIAPTHBIX CUTYAIIUSIX, OBIAJCHNUE IBPUCTUYECKUMHU METOJJAMH PEIICHUS TPOOIeM;

dbopMupoBaHHUE YMEHHI paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3UYHBIX COIUANBHBIX POJIeH, MPEACTaBIATh U OTCTAaUBaTh CBOM B3IJISIBI U
yOexIeHUs, BECTU TUCKYCCHIO.

IIpenmeTHble pe3yJibTaThI:

3HAHUA O MPUPOJIE BAXKHEHIINX (PU3NUYECKUX SIBICHUN OKPYKAIOIIET0 MUpa U MOHUMaHHe cMbIciia GU3HUECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b
W3YYECHHBIX SIBJICHU;

YMEHHUSI TOJIH30BATHCSI METOJAMH HAYYHOTO WCCIEIOBAHUS SBICHUN TPUPOJIBI, MPOBOIUTH HAOIIOJCHUS, IIAHUPOBATh U MPOBOAUTH JKC-
MEePUMEHTHI, 00pabaThIBaTh PE3yNbTAaThl H3MEPEHUN U MPEACTABIATh UX B BHUJE TaOmuUIl, rpadukoB u Gopmyi, OOHAPYKUBATH 3aBUCUMOCTH
Mexny (PU3MUEeCKUMH BeIMYUHAMH, OOBSCHATH MOJyUYEHHBIE Pe3yIbTaThl U JIeNaTh BBIBOJIbI, OLIEHUBATH TPAHMIIBI TOTPEIIHOCTENH PE3yIbTaToOB
U3MEPEHU;

YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAHUS 0 (PU3HKE HA MTPaKTUKE, peniaTh pU3nUecKue 3a/1a4i Ha MPUMEHEHHE Oy4YeHHBIX 3HaHUH;
YMEHHS ¥ HaBBIKH MPUMEHATH MOJyYEHHbIE 3HAHUS JUISI OOBSICHEHUS TPUHIUIIOB e CTBUS BaKHEHIIMX TEXHUYECKUX YCTPOICTB, pEIICHUS
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NPAKTUYECKUX 3aJ]ad MOBCETHEBHOM XH3HH, oOecreueHus: 0e30MacHOCTH CBOEH >KM3HM, PAllMOHAJIBHOTO MPUPOJONOIB30BAHUS M OXPaHbI
OKpY>KaloIlen Cpeibl;

e (¢opmupoBaHuEe YOSKICHHS B 3aKOHOMEPHOH CBSI3M M TO3HABAEMOCTH SIBIICHHH NMPHUPOABI, B OObEKTUBHOCTH HAYYHOTO 3HAHUSA, BBICOKOM
LIEHHOCTH HAayK!U B Pa3BUTUU MAaTEPUAILHON U TYXOBHOU KYJIbTYPHI JIFOACH;

®  pa3BUTHE TEOPETUYECKOTO MBIIUICHHUS HA OCHOBE (DOPMUPOBAHMS YMEHHUH YCTaHABIMBATh (DAKTHI, pa3IMyaTh IPUUUHBI U CIEICTBUS, CTPOUTH
MOJICJIM W BBIIBUTaTh TUIOTE3bl, HAXOAUTh U (OPMYIHPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOAUTH M3 IKCHEPUMEHTATBHBIX
(aKTOB U TEOPETUUECKUX MOJesIel (PU3NYECKHE 3aKOHBI;

¢ KOMMYHMKAaTHBHBIC YMEHUS JOKJIAJBIBATh O pe3ylbTaTaX CBOErO HCCIENOBAHUS, y4aCTBOBATH B JIUCKYCCHM, KPaTKO M TOYHO OTBEYaTh Ha
BOIIPOCHI, UCTIOJIB30BAThH CIIPABOYHYIO JINTEPATYPY U IPYTHe HCTOUHUKU MH(DOpMAIIH.

TPEFOBAHHMA K YPOBHIO HOAT'OTOBKH BBIITYCKHHKOB 8 KJIACCA

B PE3YIbTAaTC U3YUCHUS (1)H31/IKI/I B 8 Ki1acce YUCHUK HOJIZKCH

3HAMb/NOHUMAMND !

» CMBICI IOHATUH: Pusndeckoe sBieHHE, PU3HMYECKUI 3aKOH, B3aUMOAEHCTBHE, HIEKTPUIECKOE T10JIe, MAaTHUTHOE TI0JIe, aTOM;

» cMbICT (PM3UYECKUX BEIMYUH: BHYTPEHHSS SHEPIrHs, TEMIepaTypa, KOJIMYECTBO TEIUIOTHI, BIAKHOCTD BO3JyXa, SJCKTPUUYECCKUN 3apsii, CHUia
JIEKTPUUYECKOTO TOKA, 3JEKTPUUECKOE HAINPSDKEHUE, JEKTPUUECKOE CONPOTHBIIEHHE, pad0Ta U MOLIHOCTh 3JIEKTPUUYECKOrO TOKa, (POKycHOe
paccTosiHuE JINH3bI;

» cMbICT (PU3NYECKUX 3aKOHOB: COXPAHEHUS DHEPrHH B TEIUIOBBIX IMPOIECCaX, COXPAHEHHS JJIEKTPUYecKoro 3apsaa, Oma Juisd ydacTKa LemH,
Jlxoyns — JleHua, NpsSsMOIMHEHHOTO pacIPOCTPAHEHUs CBETA, OTPAYKEHUS U MPETOMIIEHHSI CBETA;

ymemy:

» ONHUCHIBATh U OOBSCHATH (PU3UYECKUE SBICHUS: TEIUIONPOBOIHOCTD, KOHBEKITUS, N3TyYCHUE, UCTIApEHHE, KOHACHCAIHs, KHTICHHUE, TUIaBJICHHE,

KPUCTAJIIIN3aLMs, DJIEKTpU3alus, B3aUMOACHCTBHE IJIEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE MAarHMTOB, JEMCTBHE MarHUTHOIO IOJIA Ha

IIPOBOJHMK C TOKOM, TEIUIOBOE JIEHCTBUE TOKA, OTPAXKEHHE, IPETIOMIICHUE CBETA;

UCMOJb30BaTh (pr3nyeckre MpuOOpbl U U3MEPUTENIbHBIE MHCTPYMEHTHI JUIsI U3MEpeHHUs (PU3NYECKUX BEIMYUH: TEMIIEpaTyphl, BIaKHOCTH

BO3/lyXa, CUJIbI TOKA, HAMIPSKEHUSI, COMPOTUBIICHUS, PA0OOTHI U MOIIIHOCTH 3JIEKTPUUECKOT0 TOKA;

BBIpA)XaTh pe3yJIbTaThl U3MEPEHHI U pacueToB B eAMHUIIAX MexayHapoaHoi cuctemsl (CH);

MIPUBOJIUTH MPUMEPHI IPAKTUYECKOTO UCIIOIb30BaHUS PU3NUECKUX 3HAHUN O TEIUIOBBIX, JJIEKTPUUYECKUX, MAaTHUTHBIX U CBETOBBIX SIBJICHUSX;

pemaTh 3a7a4dl Ha NpUMEHEeHHEe (PU3NYECKHX 3aKOHOB: COXPAHEHHUs SHEPrMM B TEIJIOBBIX MPOLECCAaX, COXPAHEHHUs 3JIEKTPUUECKOro 3apsja,

Owma s yuactka nenu, [xoynsa — JleHua, mpssMOJIUHERHOTO paCIPOCTPAHEHHS CBETA, OTPAXKEHUS U TPEJIOMIICHUS CBETA;

OCYILIECTBIISATH CAMOCTOSATENbHBIN MOUCK HH()OPMAIMM €CTECTBEHHOHAYYHOI'O COJEP)KAaHUS C MCIIOJIBb30BAaHHEM PA3IMYHBIX HCTOYHHUKOB

uHpopmanuy (y4eOHBIX TEKCTOB, CIPABOYHBIX M HAyYHO-TIOMYJISAPHBIX W3/IaHUN, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHera), ee

00paboTKy U MpEeACTaBICHNE B PAa3IMUHBIX (popMax (CIOBECHO, C TOMOIIbIO PUCYHKOB M MTPE3CHTALH);

> HCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUA U YMEHHUS B MPAKTHUECKOW AEATEIbHOCTU M MOBCEIHEBHOM XKHU3HH Ui o0ecredeHus: 0€301acHOCTH B
IIPOLIECCE JKU3HEIEATENBHOCTH.

YV VYVV V

OCHOBHOE COJEPKAHUME ITPOI'PAMMBbI



TenyioBLIe ABJIEHUSA

TemoBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pabora u Temmonepenada. Bua rernonepenaun. KonwaectBo ternotel. cnapenne u
koHgeHcanus. Kunenue. Binaxxnocts Bozayxa. [InaBienue u kpuctayuin3anus. 3aKOH COXpaHEHUs! JHEPTUH B TEIUIOBBIX MpoIeccax.

[TpeoOpazoBanue 3Heprun B TerioBbix MamuHax. KI1/] rernnoBoii MammHbl. DKOJIOTUYECKUE MPOOIEeMbl TEIUIOAHEPTETUKH.

JleMOHCTpaIuu

[IpunIn nericTBUs TEpMOMETPA.

TemnonpoBOAHOCTh Pa3IMYHBIX MAaTEPUAJIOB.

KonBek1us B )KUAKOCTAX U razax.

Temonepenada myTeM U3Iy4eHUsI.

SIBieHue UCTapeHus.

[TocToSIHCTBO TeMMepaTypbl KUIIEHUS KUIAKOCTH MPU MOCTOSTHHOM JIaBJICHUH.

Iloumxenue TEMIICPATYPbl KUIICHUSA )KUJIKOCTHU P MOHWXCHUHN JaBJICHUS.
Ha6JHOIleHI/I€ KOHACHCAIWU MMapOB BOJAbI HA CTaAKaHC CO JIbAOM.

Boszmoorcnvie 06vekmoul 9KCKypCuil.: X0I0JWIbHOE IPEANpUsATHE, UccieloBaTeIbckast 1a00paTOpHsl WM LieX IO BbIpAIlMBaHUIO KPUCTAILIOB,
MHKYOAaTop.

DJleKTpUYeCKHe SIBJICHUSA
OnexTpuzanus Tea. JNeKTpudeckuil 3apsia. J(Ba Buia 3JIeKTPUUYECKUX 3apsA0B. 3aKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsiia. DIEKTPUUECKOE TOJIE.

[TocTrosiHHBIN nekTpuyeckuil TOK. CHila ToKa. DJIEKTPUUECKOE COIPOTUBIIEHHUE. DIEKTPUUECKOE HanpshkeHue. [IpoBOJHUKY, TUANEKTPUKY U
MOJIYIPOBOHUKH. 3aKkoH OMa /J1sl yyacTKa 3JieKTpuueckoi 1enu. Pabota nu MOIIHOCTH 31eKTpruyeckoro Toka. 3akoH Jlxoyns — Jlenna. [1paBuna
6€30MacHOCTH IPU PabOTE ¢ UCTOUHUKAMU IIEKTPUUECKOTO TOKA.

JleMOHCTPALIMH

DJeKTpu3anus Tell.

JIBa posa eKTpUYECKUX 3aps/10B.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.
ITpOoBOAHMKY U U30JATOPBI.

M cTOYHUKH IOCTOSTHHOTO TOKA.

W3mepeHue cuibl TOKa aMIIEpMETPOM.
W3mepenne HanpsKeHNs BOJIBTMETPOM.
Peocrar u mara3uH COpOTUBIIECHUM.
CBolicTBa MOJTYIIPOBOJHUKOB.



MarsuTHble IBJICHUS
ITocrosiHHBIE MAarHUTHI. B3auMoaelicTBue MarHuToB. MarauTHoeE 1ojie. MarHuTHOE IT0JI€ IIOCTOSIHHOTO TOKa. J{eficTBHEe MarHUTHOTO ITOJIs Ha

IMPOBOAHUK C TOKOM. 3JICKTpOI[BI/II‘aTeJIb IIOCTOAHHOI'O TOKA.

JleMOHCTpaIuu

OmnbIT DpcTena.
MarauTtHoOe€ I10JI€ TOKa.

I[CﬁCTBHe MArdMTHOTIO I10JIsI Ha ITPOBOJHUK C TOKOM.

Y CTpoicTBO 37EKTPOIBUTATEIS.

CBeTOBbIE ABJIEHUS
Ceer — QJICKTpOMAarunTHas BOJIHA. HpHMOHHHeﬁHOG PacCIpoCTpaHCHHUEC CBETA. OTpa)KCHI/IC " IIPCJIOMJICHUC CBCTA. IInockoe 3CPKao. JINH3LI.

@DoKyCcHOE pacCTOSHUE U ONTHYECKasl cuiia JIMH3bl. Ontryeckue npudopsl. Jucnepcus cera.

JleMOHCTpaIuu

[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.

OtpakeHue cBeTa.
[IpenomiieHue cBera.
Xon styueit B coOMparomei JmuHse.

Xox Jydeil B paccenBaroleH JINH3E.

[TocTpoenne n300paxeHuit ¢ HOMOIIbIO JINH3.
[TpuHtMn AeiCTBUS MPOCSKIIMOHHOTO anmnapara u (poroanmnapara.

Hucnepcus 6enoro caera.

[Tosryuenue 6enoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

YuebHast nporpamMma 8 Ki1acca paccuutana Ha 70 4acos, 110 2 yaca B Heeq10, 35 y4eOHbIX Hegenb. ITo mporpamme 3a rog yyammuecs
JAOJI’KHBI BBITIOJIHUTH 6 KOHTPOJIBLHBIX padoT u 10 1adopaTropHbIix pador.

TEMATHYECKOE INTAHUPOBAHHUE

Ne HasBanmue paznena Moayab BocnuTateabHOM nporpamMmmsl «llIkoabHBIH ypoKk» Bpems
1 TernoBble sIBIEHUS Jlenn 3nanmii. JleHs conumapHocTi B 60pp0e C TEPPOPHU3MOM. 25 JacoB
2 DJIEKTPUUECKHE SIBJICHUS KBect «3Hato 11 s pOCCUNCKHUX YIEHBIX-(PU3UKOB?». 26 JacoB
3 DJIEKTPOMArHUTHBIE SIBJICHUS Ypoxk-npeseHranus «Ero BenndecTBo — 3JIEKTPpUYECTBOY. 7 4acoB
4 CBETOBBIC SIBICHUS WuTerpupoBansslii ypok «Bxnan yuenbix-pusnkos B [Tobeny B BOB». 7 yacoB
5 Peszepn Munu-ipoekTh! «PHU3KKa B IUTEpATYpe, KHHO, UCKycCTBe». TecThl Ha caiite «HpOypoK». 5 yacoB







PABOYAS ITPOI'PAMMA 110 ®PU3ZUKE
10 KJIACC

AHHOTAIIUA K TTPOT'PAMME

[Tporpamma pazpaboTana B COOTBETCTBUH CO CIEAYIOUIMMHA HOPMAaTUBHBIMHU IOKYMEHTAMHU:

— nipuka3 MunncTepcTBa 0Opa3oBanus 1 Hayku PD ot 31 mexadpst 2015 r. Ne 1577 «O BHeceHNH U3MEHEHNH B TIpuKa3 MUHHCTEPCTBA 0Opa30BaHMs M HAYKU
P® ot 17 nexabps 2010 r. Ne1897 «O06 yTBepkIeHUH (eaepalbHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHUM;

— nipuka3 MuHncTepcTBa 00pa3oBaHus 1 Hayku PD ot 31 mexadpst 2015 r. Ne 1578 «O BHeceHNM U3MEHEHUH B IpuKa3 MUHHCTEPCTBA 00pa30BaHMsI M HAYKU
P® or 17 mas 2012 r. Ne 413 «OG6 yTBepkIeHUH (eepalbHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHETo 00IIEeTro 00pa3oBaHusm»,

— mpuka3 MunuctepcTBa npocBemieHuss Poccutickoit ®enepanmu ot 11 mexadpst 2020 1. Ne 712 «O BHeceHMHM W3MEHEHUH B HEKOTOpbIC (ermepaibHbIe
roCyJIapCTBeHHbIE 00pa3oBaTeIbHbIE CTAaHIAPTHI O0IIEro 00pa30BaHuUs 110 BOIIPOCAM BOCIIMTAHHS 00yUYaIOIIUXCS».

N3yuyenne ¢pusnkn Ha 6a30BOM ypOBHE HAIPABICHO Ha JOCTHKECHHUE CIEAYIOIINX IIETICH:

e (opmMupoBaHHE y OOYYAIOIIMXCS YMEHHUS BUAETh M IMOHMMATh LIEHHOCTh OOpA30BaHMs, 3HAYUMOCTh (PH3MUECKOTO 3HAHUS ISl KaKIOTO
4eJI0BeKa, yMEHUI pa3nuyarh (DakThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BUJIETh UX CBSA3b C KPUTEPHSIMH OLICHOK M CBS3b KPUTEPHUEB C
OIpeJIeIEHHON CHCTeMOM IIeHHOCTEeH, (pOopMyTupoBaTh 1 0OOCHOBBIBATh COOCTBEHHYIO MO3UIHIO;

e (dopmupoBaHue y 00ydarOIUXCs [ETOCTHOTO MPEICTABICHNUS O MUPE U POJU (PU3UKHU B CO3AAHUM COBPEMEHHON €CTECTBEHHOHAyYHOM Kap-
TUHBI MUPA, YMEHUS O0BACHATh OOBEKTHI M MPOLIECCHI OKpYXKaroliel AeHCTBUTENbHOCTH: PUPOJIHON, COLMAIIBHON, KyJIbTYPHON, TEXHUUECKON
Cpebl,— UCHOJB3YS AJIs ATOr0 (PU3HUECKUE 3HAHUS;

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

JInuHOCTHBIE pe3yabTaThI:

® B I[[CHHOCTHO-OPUEHTALIMOHHOH cpepe — YyBCTBO FOPAOCTH 32 POCCUICKYIO (PU3MUYECKYIO HAyKy, TYMAaHU3M, MOJOXHUTEIbHOE OTHOIICHUE K
TPYAY, UENECYCTPEMIIEHHOCTD;

® B TPYAOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JAalibHElIIel 00pa30oBaTeIbHON TPAeKTOPUH;

® B I103HABaTEJIbHOMN (KOTHUTUBHOW, UHTEIJIEKTYaIbHOW) cepe — yMEHHE YIPaBIsATh CBOEH MM03HABATEIBHON AESITETbHOCTBIO.

MertanpeameTHble pe3yJibTaThl:

® UCIOJB30BaHWE YMEHMI M HABBIKOB pa3JIMYHBIX BHUJOB IIO3HABATEIILHOM JEATEIBHOCTH, IPUMEHEHUE OCHOBHBIX METOIOB IO3HAHMS
(cucTeMHO-UH(OPMAIIMOHHBIN aHATN3, MOJICIMPOBAHUE U T. J.) ISl U3YUEHUS PAa3JIMUHBIX CTOPOH OKpY’Kalollen AeHCTBUTEILHOCTH;

®  HCIOJIb30BaHHWE OCHOBHBIX HMHTEJUIEKTYAIbHBIX oOmNepauuid: (OpMylIHpOBaHHE THIIOTE3, aHAIU3 W CHHTE3, CpaBHEHHe, 0000IeHue, cu-
CTeMaTu3allysl, BbISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

e  yMEHHE 'eHEepPUPOBATH UJIEH U ONPEACIATh CPEICTBA, HEOOXOIUMBIE JUISI X peaTu3alii;

YMEHHUE ONPEACTATh LEU U 33/1a41 JeSITeIbHOCTH, BBIOMPATh CPEICTBA PEaTM3aIMHY LeJIeH U IPUMEHSITh UX Ha MPAKTHKE;

WCIIOJIb30BaHUE PA3JIMYHBIX HCTOYHHKOB JUIsl TOJy4YeHHUs (u3nueckoid HHQOpMAlMK, MOHMMaHUE 3aBHUCHUMOCTH COAEpKaHUS U (POpPMBI
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npeacTaBiIeHus HHPOPMALIMH OT IeJiel KOMMYHHUKAIMH U aJipecara.

IIpenmerHble pe3yjabTaThl (Ha 0a30BOM YPOBHE):

B II03HABATENIBHOM cepe:

AaBaTb ONPCACIICHUA U3YUCHHBIM ITOHATUSAM

Ha3bIBaTh OCHOBHBIC MTOJIOKEHHSI U3YUYEHHBIX TEOPHUI U TUIIOTE3;

OIHCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO IIPOBEIEHHBIE 3KCIEPUMEHTHI, UCIIONb3Ys JJISl 3TOT0 €CTECTBEHHBIN (PYCCKUH, pOJIHOIN)
A3BIK U SI3BIK (PU3MKHY;

KJIACCU(UIIUPOBATH N3yUECHHBIC OOBEKTHI U SBIICHUS;

JieN1aTh BBIBOJBI M YMO3AKIIIOUEHUS U3 HAOII0A€HUH, N3yueHHBbIX (PU3NYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BO3MOXKHbIE PE3YJIbTATHI;
CTPYKTYPUPOBATh U3Y4YECHHBI MaTepHall,

MHTEPIPETHPOBATh (U3NUECKYI0 MH(DOPMAIUIO, TOJYYSHHYIO U3 IPYTHX UCTOUYHHKOB;

IIPUMEHSTh NPUOOpETEHHbIE 3HaHUS MO (M3MKE AJI PELICHHUs] MPaKTUYECKHX 3aJad, BCTPEUAIOLIUXCSl B IOBCEIHEBHOW JKWU3HM, s 0e3-
OIAaCHOT'0 MCIIOJIb30BAaHUsI OBITOBBIX TEXHUYECKUX YCTPONCTB, PAllMOHAILHOIO MPUPOAOIOIb30BAHUS U OXPAaHbl OKPYKAIOLIEH cpeibl;

VVVVY VVYV

B IICHHOCTHO-OPUEHTAIIMOHHON cdepe — aHAIM3UpPOBATh U OLECHUBATh MOCIEACTBHS Ui OKpY)Kalollel cpelbl OBITOBOW M MPOU3BOACTBEHHOMN
JeSTeTbHOCTH YEJIOBEKA, CBSI3aHHOM C MCIIOIh30BaHUEM (PU3MUECKUX TPOIIECCOB;

B TPYAOBOH cepe — MPOBOAUTH (PU3MUECKUIA IKCIIEPUMEHT;

B chepe (u3mueckoll KymbTyphl — OKa3bIBaTh IEPBYIO IOMOINb MPU TpPaBMax, CBSI3aHHBIX C JTAOOPATOPHBIM OOOPYAOBAHHEM H OBITOBHIMHU
TEXHUYECKUMH YCTPOUCTBAMHU.

Nzyuenne kypca pusuku B 10 Kgacce CTpYKTYpUpPOBAHO HA OCHOBE (PU3NYECKUX TEOPUH CIEAYIONUM 00pa3oM: MEXaHUKa, MOJIEKYIIsApHas (pU3UKa,
aneKTpoauHaMuKka. O3HaAKOMIICHHE yJaluxcs ¢ pa3aenoM «Du3nka U METOJbl HAyYHOTO MO3HAHUSD MPEANoaraeTcsi mpoBOAUTh MPU W3yYEHUHU
BCEX pa3JIeNIoB Kypca.

TPEBOBAHMUS K YPOBHIO ITOATI'OTOBKHU BBIITYCKHHUKOB 10 KJIACCA

B pesynbrare uzyuenus ¢pusuku B 10 kitacce y4eHUK JOJKEH:

3HAMb/NOHUMAMb .

» CMBICT TIOHATHHA: (U3NYECKOoe sBICHHWE, (U3NYECKas BEIWYMHA, MOJENb, THIOTe3a, (DU3WYECKHd 3aKOH, TEOPHsI, NMPUHIUI, TOCTYJAT,
IIPOCTPAHCTBO, BpPEMs, BEIIECTBO, B3aUMOJCHUCTBUE, HWHEpPLHUAIbHAs] CUCTEMa OTCYeTa, MaTepuajabHas TO4YKa, WICAIbHBIM ras,
3JIEKTPOMAarHUTHOE T0JIE;

» CMBbICI (PU3MYECKUX BEIIMYUH: MyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca, IIOTHOCTh, CUIIa, AaBJICHUE, UMITYJIbC, paboTa, MOIIHOCTS,
KMHETUYeCKas HSHEprusi, MOTEHLHUalbHas JHEpPrusi, KOdPQPUIUEHT IMOJE3HOr0 MAEMCTBHUS, MOMEHT CHIIbI, NEepHUOJ,4YacToTa, amIUIUTya
KosieOaHUH, JJIMHA BOJIHBI, BHYTPEHHSS PHEPrus, yAeibHas TEIUloTa MmapooOpa3oBaHUs, yAelbHas TEIUIOTa IUIaBJICHMSA, YAeNbHas TeruioTa
CrOpaHus, TemIiepaTrypa, abCONIOTHasl TeMIeparypa, CPeAHssl KMHETUYeCcKash SHEprus 4YacTHUll BEIeCTBAa, KOJIMYECTBO TEIUIOTHI, YZelbHas
TEINIOEMKOCTD, BIIAXXHOCTb BO3]yXd, DJJIEKTPUYECKHMM 3apsl, CUIa DJIEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPUYECKOE
COIPOTHUBIIEHUE, pab0Ta U MOLTHOCTh AMEKTPUUECKOTO TOKA, HAPSXKEHHOCTh AIEKTPUUYECKOTO OIS, Ppa3HOCTh MOTEHIINANIOB, 3JIEKTPOEMKOCTb,
SHEPTHUs DJIEKTPUYECKOTO IOJIs, DJIEKTPOABUKYIIAs CUJIA;

» cMbICT (pU3MUYECKUX 3aKOHOB, NMPHHIIMIIOB, TTOCTYJIATOB: MPUHITUIIBI CYIEPIIO3UIIMN U OTHOCHTEIBHOCTH, 3aKoH [lackans, 3akoH Apxumena,
3aKOHBI IMHAaMMKU HBIOTOHA, 3aKOH BCEMMPHOIO TATOTCHMS, 3aKOH COXPAHECHMS UMITYJIBCA M MEXAHUYECKOW DHEPIUH, 3aKOH COXPAHECHMS



SHEPrUM B TEIUIOBBIX IPOLECCAX, 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS JIEKTPUUECKOTO0 3apsia, 3akoH OMa JuIsl ydacTKa 3JE€KTPUUECKON
neny, 3akoH Jlxoyna — Jlenna, 3akoH ['yka, OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUU Ia30B, YPABHEHHUE COCTOSIHUSA MACAIBHOIO Iasa,
3akoH Kynona, 3akoH OMa Juis MOJIHOM 11enH, OCHOBHBIE MOJIOKEHUS N3y4aeMbIX (GU3NYECKUX TEOPUH U UX POJib B (POPMUPOBAHUU HAYYHOIO
MHPOBO33PCHHUS;
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» OIUCHIBATh U OOBSICHSTS:

* (¢u3nyecKkue SBJICHH: PaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBUKEHHE, Iepelrady AaBlIeHUs
KHUJKOCTSIMU W Ta3aMu, IUIaBaHUe Tell, AU(Qy3uro, TEIIONPOBOTHOCTh, KOHBEKIINIO, U3ITydYeHUE, HCIIAPCHHE, KOHCHCAIUIO, KUIICHHE,
IUIaBJICHUE, KPUCTAJUIU3AIINIO, SJICKTPU3ALINIO TEJl, B3AUMOJICHCTBUE DIIEKTPHUUECKUX 3apsiI0B, TEIIOBOE ACHCTBHUE TOKA;

*  (u3MYeCKUE SIBICHUS W CBOWCTBA TEIl: JABM)KCHHE HEOECHBIX TEN M MCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM, CBOMCTBA ra3oB, JKHIKOCTEH U
TBEPABIX TEJ;

"  pe3ynbTaThl 3KCIEPUMEHTOB: HE3aBUCHUMOCTh YCKOPEHMsI CBOOOJHOrO MAaJ€HHsl OT Macchl MAJAIOLIEro Tejla, HarpeBaHUE ras3a MpU €ro
OBICTPOM CKATUM M OXJIAXKACHHE MPU OBICTPOM pACIIMPEHHH, TMOBBIIICHUE NaBJICHHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
OpOYHOBCKOE JBM)KEHUE, SIEKTPU3AINIO TEJ

"  [IpU UX KOHTaKTe, 3aBUCUMOCTb COMPOTHUBIICHUS MOTYIIPOBOIHUKOB OT TEMIIEPATYPhl U OCBEILICHUS;

* (yHIaMEHTAJIBHBIC OMBITHI, OKAa3aBIIIHE CYIECTBEHHOE BIUSHUE HA Pa3BUTHE (PU3HKH;

MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO MpUMEHEHUs! GU3NYECKUX 3HAHUM: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U SJIEKTPOJUHAMHUKHU B SJHEPTE€THKE;

OTIPE/ICIIATH XapakTep (pu3udeckoro mporecca 1o rpaguky, tradbuuie, Gopmyie;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPHil, JIeJIaTh BHIBOJBI HA OCHOBE DKCIEPUMEHTANbHBIX JaHHBIX, IPUBOIUThH MPUMEPHI, MOKA3BIBAIOIINE, YTO:

HaOIOJIEHUsI U DKCIIEPUMEHT SIBIIIFOTCS OCHOBOW JUISl BBIJIBFDKCHHS TUIIOTE3 U TEOPHM, MO3BOJSIOT MPOBEPUTH UCTUHHOCTH TEOPETHUYECKUX

BBIBOJIOB, (PU3UYECKAsI TEOPHS JAaeT BOZMOKHOCTh OOBSICHITH U3BECTHBIC SIBIICHUSI TPUPOJIBI M HayuHbIe (PaKThI, IPECKA3bIBATh €IIIe HE U3BECTHHIE

SIBIICHUS;

MPUBOJIUTH MPUMEPHI OMBITOB, WILTIOCTPUPYIOIIUX, YTO: HAOMIOJEHHUS U SKCIIEPUMEHT CIIY>KaT OCHOBOM JUISl BBIABMDKEHUS TUIIOTE3 M MOCTPOCHHUS

Hay4HBIX TEOPHH, SKCIIEPUMEHT TO3BOJISIET POBEPUTH UCTUHHOCTh TEOPETUUECKUX BBIBOJIOB, (PU3MUECKAs TEOPHS 1a€T BOZMOXKXHOCTh OOBSICHSTh

SBIICHUSI MPUPOABI U Hay4yHbIe (PakThl, (pU3MUecKas TEOpHs MO3BOJSET MPEICKa3bIBaTh €IIe HE U3BECTHBHIC SBICHHUS M MX OCOOEHHOCTH, MpPH

O0OBSCHEHUH TIPUPOHBIX SIBJICHUH UCTIONB3YIOTCS (GU3UYECKHUE MOJIETH, OJIMH M TOT K€ MPUPOJIHBINA OOBEKT WM SIBJICHUE MOXKHO MCCIIEIOBATh Ha

OCHOBE HCTIOJIb30BaHUS Pa3HBIX MOJEINEeH, 3aKOHbI GU3UKH U (PU3HUECKHe TEOPUU UMEIOT CBOU OTpeeTICHHbIe TPAHUIIBI TPUMEHUMOCTH,

M3MEPSITh: PACCTOSIHUE, TPOMEKYTKH BpPEMEHH, MacCy, CHIy, IaBJIEHHE, TeMIlepaTypy, BJIAKHOCTh BO3/AyXa, CHJIy TOKa, HaIpsDKEHUE,

ANEKTPUYECKOE COMPOTUBICHHE, PAO0OTY U MOIIHOCTH DJIEKTPUYECKOTO TOKA, CKOPOCTh, YCKOPEHHE CBOOOIHOIO MajeHHs, TNIOTHOCTh BEIIECTBA,

paboTy, MOIIIHOCTH, YHEPTUIO, KOIPDHUIIUEHT TPEHUS CKOJIBKEHUS, YISTbHYIO TEMJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY MuiaBiieHus ibaa, 3/(C

Y BHYTPEHHEE CONPOTUBJIECHUE UCTOUHUKA TOKA, MPEJCTABIATh PE3YJIbTAThl U3BMEPEHUH C YUYETOM UX MOTPEUIHOCTEH;

MIPUMEHSATH MMOTYYEHHBIC 3HAHUS JUTS pelieHus (PU3NYECKUX 3a/1a4;

MCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN AESITENFHOCTUA U TIOBCETHEBHOM KU3ZHU JJIS:

» obecrieueHus1 OE30MACHOCTH JKU3HEIEATSIIBHOCTH B MPOIIECCE UCIOIB30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX JJCKTPONPHOOPOB, OIEHKH
BIUSHUSL HA OpTraHU3M 4YellOBEKa W JIPYrHe OPraHU3Mbl 3arps3HEHUs OKPYXKAIOIIeH Cpelbl, paloHATBHOTO MPUPOIOTIOIH30BAHUS U OXPaHbI
OKpY>KaloIlen Cpeibl;

»  ompeaereHus COOCTBEHHOM MO3MIIMU TI0 OTHOLICHUIO K AKOJIOTUIECKUM Tpo0IeMaM | MOBEICHHUIO B IPHPOTHON Cpejie.



OCHOBHOE COAEP)KAHUME ITPOI'PAMMBI
Hay4yHblii MeTO/ TO3HAHUSA NPHPOABI
dusnka — (yHIaMEeHTaNbHas HayKa o mpupoxae. Hay4Hslil MeTo mo3HaHus.

MeToabl Hay4YHOTO HCCIICAOBAHUS (PU3MYECKUX SBICHUNA. DKCIEPUMEHT U TEOpHs B Ipollecce MO3HAHUS MpUpoAbl. [lorpenrHocTy u3MepeHus
¢usnueckux BenuuuH. Hayunble runoressl. Mogenu ¢usndeckux siBineHuil. dusndeckue 3aKOHbl U TEOPUU. ['paHMIIBI IPUMEHUMOCTH (PU3MUECKUX
3akoHOB. Pu3nueckas kapTuHa Mupa. OTKpHITUS B PU3HKE — OCHOBA MPOTrPecca B TEXHUKE M TEXHOJIOTUH ITPOU3BOCTBA.

MexaHnuka

Cuctemsl oTcuera. CKaisipHbIe M BEKTOPHBIE (PU3NYECKHE BEIUMYHHBI. MeXaHNUecKoe ABMKEHHE U ero BUbl. OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIKEHUs. MTHOBEHHAs CKOPOCTh. Y CKOpeHHE. PaBHOYCKOPEHHOE IBWKEHUE. [IBUIKEHHE 110 OKPYKHOCTH € IIOCTOSTHHOM 110 MOAYJII0 CKOPOCTBIO.
[IpuHnun oTHOCHTENBHOCTH | anmues.

Macca u cuiia. 3aKOHBI JUHAMUKH. Crioco05b1 HU3MCPCHUA CUIIL. HHCpI_II/IaJ'IBHLIC CHCTEMBI OTCYETa. 3aKOH BCCMHPHOT'O TAI'OTCHUA.

3akoH coxpaHeHMs uMItynbca. Kunerndeckas sneprus u padota. [loreHuunanbHast sHeprus Tesna B rpaBUTallMOHHOM noJie. [loTeHuanbHas sHeprus
yIpyro 1eopMUpOBAaHHOTO Teja. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTuu.

JIeMOHCTpaIlH

e 3aBHCHUMOCTh TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.
[Tanenue Ten B BO3yxXe U B BaKyyMe.

SIBiieHne nHEpLHH.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHUMOCTh CHIIBI YIPYTOCTH OT jJeopMarium.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIIMATHHON YHEPTHH B KHHETUUECKYIO 1 0OpaTHO.

MouJiekyasipHas pusznka
MonekynsipHO-KMHETHUECKAsl TEOPHUS CTPOCHHUS BELLIECTBA U €€ IKCIIEPUMEHTAIbHbIE OCHOBAHUS.

AOcomoTHas Temrieparypa. YpaBHEHHE COCTOSIHUS UAeanbHOro raza. CBsi3b cpefHel KMHETUYEeCKOW DHEPTUU TEIJIOBOTO JIBIKEHHUS MOJEKYN C
aOCOJTIOTHON TeMITepaTypoil.

CrpoeHne )XUIKOCTEN U TBEPABIX TEI.

Buytpennss sHeprus. Pabora u Temsonepenaya Kak criocoObl M3MEHEHHMsS BHYTpeHHEH sHepruu. IlepBblil 3akoH TepmMoauHaMuKH. [IpuHIMIIBI



JeUCTBUS TETIOBBIX MalTiH. [Ipo0aeMbl TEITOIHEPTETUKH U OXPaHa OKPYKAIOIIEH CPEIbI.

JIeMOHCTpAIIH

Mexanndeckast MOACIIb 6pOYHOBCKOl"O JBHIXKXCHUA.

H3meHenue JaBJICHUA ra3a ¢ ©SMCHCHUEM TEMIICPATYPhI IIPU IOCTOAHHOM o0BeMe.
H3mMmenenune oobeMa rasza ¢ usMEHEHHEM TEMIICPATYPHI ITPU ITOCTOAHHOM JaBJICHUU.
H3mMmeneHnune oobeMa rasza ¢ u3MEHEHHEM AaBJICHUS ITPH IMOCTOSTHHOM TEMIICpATYpPC.

Y eTpoicTBO rUrpoMeTpa U IICUXPOMETPA.
Kpucrannmaeckne u amopHbIe Tea.
Mopenu TETIOBbIX JBUTATEIICH.

DJIeKTPOAMHAMHUKA
DeMeHTapHBIN ANEKTPUYECKUl 3apsil. 3aKOH COXPaHEHUs AIIEKTpUUecKoro 3apsana. 3akoH Kynona. Dnextpuueckoe mosie. Pa3HOCTh mOTEHIIMATIOB.

M cTouHMKH TOCTOSSHHOTO TOKA. DJNEKTPOABIIKYILAsA cuila. 3akoH OMa AJis TOJIHOM 3eKTPUUYECKOH Lenu. DIeKTpUUECKU TOK B MeTaliax,
JJIEKTPOJIUTAX, ra3ax U Bakyyme. IloynpoBogHuKH.

JlemoHCTpanuu

DneKkTpu3anus Ted.

DIEeKTPOMETP.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.
DNEKTPOU3MEPUTENBHBIE TPUOOPHI.

JKclnepuMeHTaAlbHAsA Gpu3nKa

OnbIThI, HIUTIOCTPUPYIOLINE U3ydaeMble SIBJICHHUSL.

YueOnasa nporpamma 10 kiacca paccuurana Ha 70 yacos, mo 2 yaca B Heieq110, 35 yueOHbIX Henellb. ITo nporpamme 3a yueOHbIN 1o
y4yaimuecs J10JKHbI BBINOJHUTb 6 KOHTPOJIBHBIX U S 12a00paTOPHbIX padoT.

TEMATHYECKOE INTAHUPOBAHUE

Ne HasBanmue pasaeia Moay.ab BocniuTaTe1bHOM nNporpamMmmsl «lIkoabHbIH ypok» Bpems
1 ®du3uka 1 No3HaHUe Mupa. Beenenue Jenb 3Hanui. JleHb cOMMIapHOCTH B OOPHOE C TEPPOPU3MOM. 1 gac
2 Kunematuka Pa3Butne ynuBepcanbubix komnerenumi Soft Skills y coBpemenHbIX yueHHKOB. 7 yacoB
VYpok-uccienoBanue «O0bsICHEHHE TOCIOBHI] U TOTOBOPOK C MOMOIIBIO 3aKOHOB
¢u3ukn». HayuHast 3Ha4uMMOCTh 3aKOHOB JBHKEHHSL.
3 JlnHamMuKa ¥ CUJIbI B IPUPOJIE HpascrBennsie ycraHoBku U HOpMBI HaydHo# AesitenbHOCTH (C.I1. Kopones, K.O. | 8 wacos




Luonkosckwid, FO.A. T'arapun, H.E. XXykoBckuii, XK.J. Andepo)

4 3aKOHBI COXPAHEHUS B MEXaHUKE BrimonHeHne moManiHero 3aaHus B IMYHOM KaOuHeTe Ha caiite « Hpoypok». 7 4acoB
5 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Tomn-5 ommOOK y4EHUKOB B MYOJIMYHBIX BBICTYIUIEHUSAX, KOTOPHIE MOXKET 9 yacoB
TEOpUHU UCTIPaBUTH yuuTens. Haydnas 3HaunmMocts OTKpbITHS Tabmuis! .M. Menneneesa.
6 B3anmuble ipeBpalieHus xXUIKOCTe 1 | YpoK-IyTenecTBUue Ha MexIyHapoIHYI0 KOCMUYECKYIO CTaHIuio . ["arapuHckuii | 5 yacoB
ra3zos. TBepable Tena ypok «KocMoc — 310 MbI». Ypok-urpa «Du3uka B MEIULIMHE.
7 OCHOBBI TEpMOJAMHAMUKHI Skype u Discord — rubkue cpeasl a1 00yucHus (paboTa Ha JaHHBIX pecypcax). 8 yacos
Vpoxk-nipe3eHTanus « IKOJIOTHUECKUE aCIEKThI UCII0JIb30BAHUS TEIJIOBBIX
asurareneit». Hayunas 3HauuMOCTh 3aKOHOB TEPMOIMHAMUKH.
8 DneKTpocTaTuKa [konpHbIN tekTOpHil «IIpobieMbl 3pPeKTUBHOTO UCIIONB30BAHUS 8 yacos
ANeKTpUUecKoit sneprun» (ko Juto suepreruka). [Ipoexts «Ilone3nbie
MIPUMEHEHHUS U BPEJHBIE NMPOSBIECHUS CTATUYECKOTO AIEKTPUUECTBAY.
9 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK Ypoxk-npesenranus «IIr0chl 1 MUHYCBI Pa3IM4HBIX BUJOB JIEKTPOCTAHLIUN, 8 yacoB
«HetpaauunoHHbie ciocoObl MOTYyYEHHS dIEKTPUUECKON SHEPT UM,
10 DNeKTpUUECKUi TOK B pa3IMYHbIX HpaBcTBeHHBIE YCTAaHOBKHM M HOPMBI HAYYHOU JEATEIBHOCTH JIAypEaTOB 6 yacoB
cpenax Hoo6enesckoit npemun no ¢pusuke (JI.. Jlangay, H.I'.bacos, A.M.IIpoxopos).
11 Peseps Buktopuna «Ha nmytu x Benukoii [Tobene», ypok-uccnenosanue «Bkiajg yuensix- | 3 yaca

¢u3ukoB B [Tobeny B BOB».




PABOYASI IIPOTPAMMA 110 ®U3UKE
11 KJIACC (FA3OBBIIl YPOBEHD)

AHHOTAIINA K ITPOTPAMME

[Iporpamma pa3paboTaHa B COOTBETCTBHHU CO CJICIYIONIMMHI HOPMAaTUBHBIMH JOKYMEGHTaAMHU:

— npuka3 MunucrepcTBa oopazoBanus U Hayku PD ot 31 gexabpst 2015 1. Ne 1577 «O BHeceHnU U3MEeHEHU B prka3 MunuctepcTsa oOpa3oBanus 1 Hayku PD ot
17 nexabpst 2010 r. Ne1897 «O06 yrBepxkaeHun deaepaibHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIET0 00pa30BaHuUs»;

— npuka3 MunucrepcTBa o0pazoBanus 1 Hayku P® ot 31 nexabps 2015 r. Ne 1578 «O BHeceHnn u3MeHeHui B npuka3 MuHucTepcTBa oOpa3zoBaHust U Hayku PO ot
17 mast 2012 1. Ne 413 «OO0 yrBepkaeHun (eaeparbHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEAHEro 001Iero 0opa3oBaHus;

—npuka3 MunucrepctBa npocsemeHuss Poccuiickoii @enepannu ot 11 pexabps 2020 r. Ne 712 «O BHeceHMM HU3MEHEHMH B HEKOTOpbIE (eaepalbHbIe
rocyJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHAAPTHI 00ILEr0 00pa30BaHUs 110 BOIPOCAM BOCIIUTAHUSA 00yYarOIIUXCS».

N3zyuenne ¢pusnku Ha 0a30BOM YpOBHE HAIPaBICHO Ha JIOCTHKEHHE CIEAYIOUINX eseii: popMupoBaHie y 00y4JaromuXcst YMEHHUS BHJIETh M TIOHUMATh
LIEHHOCTb 00pa30BaHusl, 3HAUUMOCTh (PU3NYECKOTO 3HAHUS /ISl KAXKJOr0 YEeJIOBEKa; YMEHHUH paznudarh (PakThl U OLIEHKH, CPAaBHUBATh OLIEHOYHbBIE BBIBOJIBI,
BUJIETh MX CBSA3b C KPUTEPHUSIMH OLEHOK M CBSI3b KPUTEPUEB C OINpPEAEIECHHOW CHUCTEMOW LEeHHOCTeH, (GOopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULMI0; (POpMHUpPOBaHUE Y 00YUAIOIIMXCS LETOCTHOTO MPEACTABICHUS O MUPE U pOJid (PU3UKHU B CO3JaHUH COBPEMEHHOW €CTECTBEHHOHAYUHOM KapTUHBI
MHUpa; YMEHHUS OOBSCHITH OOBEKTHI M IMPOLECCHl OKPYXKarolled AEHCTBUTEIBHOCTH — MPHUPOAHOM, COIMAIbHOM, KYJIbTYpPHOH, TEXHUYECKOW CpEeIbl,
MCMOJb3Ys IS 3TOro (PU3NYECKHe 3HAHUM.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA ®PU3UKHU

JINYHOCTHBIE Pe3YyJIbTAThI:

® B IIGHHOCTHO-OPUEHTAIIMOHHON cepe — YYBCTBO TOPJIOCTH 32 POCCUICKYIO (PM3UYECKYIO HayKy, TYMaHHU3M, MOJIOKUTEILHOE OTHOLIEHHE K
TPYAY, UENECYCTPEMIIEHHOCTD;

® B TPYyJOBOil chepe — rOTOBHOCTb K OCO3HAHHOMY BBIOOPY AabHENIIEH 00pa30BaTeIbHON TPAeKTOPHH;

e B [I03HABaTEJIbHOMN (KOTHUTUBHOW, HHTEIJIEKTYalIbHOW) cepe — yMEHHE YIPaBIsATh CBOECH MM03HABATEIBHON JAESITETbHOCTBIO.

MeTtanpeaMeTHble Pe3YyJbTAThI:

®  CIOJb30BAaHME YMEHUW U HABBIKOB pA3JIMYHBIX BHUJIOB MO3HABATEIbHON JE€ATEIBHOCTH, NMPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS
(cucreMHO-UH(DOPMAIIMOHHBINA aHATNU3, MOACTUPOBAHUE U T. [.) JJIs U3YUYCHHUS PA3IMUHBIX CTOPOH OKpPYKAOIIeH AeCTBUTEILHOCTH;

®  HCIOJIb30BaHHWE OCHOBHBIX HMHTEJUIEKTYAIbHBIX OmNepauuid: (OpMylIHpOBaHHE THIIOTE3, aHAIU3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CH-
CcTeMaTu3allysl, BbISIBJICHHE IPUYUHHO-CIICACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

e yMCHHE F€HepUPOBAThH UACH U OMPEACIATh CPECTBA, HEOOXOAUMBIE JIJIS KX pPeaTu3alluy;




YMEHHUE ONPEACIATh LEIU U 33/1a4H JeSITeIbHOCTH, BBIOMPATh CPEJICTBA pealTu3aliy LeJel U MPUMEHATh UX Ha MPAKTUKE;
UCTIOJIb30BAaHUE PA3IUYHBIX HCTOYHHUKOB JUIS TOJNyYeHHUs (U3N4YecKoi MHpOpMalnuy, NOHMMaHHME 3aBHCHUMOCTU COJEpXKaHHS U (OpPMBI
npeaCcTaBIeHU HHPOPMALIUH OT IIeJIel KOMMYHHUKAIH 1 aJipecarta.

IIpeaMeTHbIE Pe3YabTATHI (HA 02a30BOM VDOBHe):

¢ B IO3HaBaTeIbHON chepe:

VVVVYVY VYV

JaBaTh ONPE/IEICHUS N3yUYEHHBIM MOHITHUIM;

HA3bIBATh OCHOBHBIC MTOJIOKEHUSI U3YYCHHBIX TEOPUH M TUTIOTE3; SOMHUCHIBAThH JEMOHCTPAIMOHHBIE H CAMOCTOSTEIIFHO TIPOBEACHHBIC
HKCIIEPUMEHTBHI, UCIIOJNb3YS JJI ’TOTO €CTECTBEHHBIN (PYyCCKU, pOIHOM) SA3BIK U S3bIK (DU3HKY;

KJIACCU(UIIUPOBATH N3YUECHHBIC OOBEKTHI U SBIICHUS;

JIeNaTh BBIBOJBI U YMO3AKIIIOUEHHUS U3 HAOMIOIEHUH, U3YYeHHBIX (PU3NUYECKIX 3aKOHOMEPHOCTEH, TIPOTHO3UPOBATh BOSMOXKHBIE Pe3YIbTaThI;
CTPYKTYPUPOBATh U3YUECHHBIA MaTEepHa,

UHTEPIPETUPOBATH PU3NUYECKYI0 HH(POPMALIHIO, TOITYISHHYIO U3 APYTHX UCTOYHHUKOB;

MPUMEHATh TPHOOPETCHHBIC 3HAHUS MO (U3MKE MJisi PEUICHUs NPAKTUYECKUX 3a/1ad, BCTPEYAIOIIMXCS B IMOBCEIHEBHOW >KM3HH, IS
0€30MMacHOT0 HCIIOIb30BAHMS OBITOBBIX TEXHUYECKUX YCTPOICTB, PAllHOHATBHOTO MIPUPOIOTIOIB30BAHUS M OXPAHBI OKPYXKAIOIIEH Cpe/ibl;

% B LCHHOCTHO-OPHUCHTAIIMOHHON chepe — aHAIM3UPOBaTh M OLCHUBATH MOCICIACTBUS ISl OKPY)KAIOIICH Cpe/ibl ObITOBOM M MPOU3BOJCTBEHHOM
JeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C UCIOJIb30BaHUEM (PU3MUECKUX IPOLIECCOB;

¢ B TPYAOBOH cdepe — MpOBOANUTH (PU3UIECKUIN IKCTIEPHMEHT;
¢ B chepe pu3mueckoil KyabTypbl — OKa3blBaTh MEPBYIO MOMOILL MpPHU TpPaBMax, CBS3aHHBIX C JJAOOPATOPHBIM OOOPYIAOBAaHUEM M OBITOBBIMHU

TCXHUYCCKUMH YCTpOﬁCTBaMH.

TPEBOBAHMUSA K YPOBHIO ITOATI'OTOBKU BBIITYCKHUKOB 11 KJIACCA

B pesynbrare uzyuenus Gpu3NKu Ha 6a30BOM YpOBHE YUEHHK JOJKEH:

< 3HAMBL/MOHUMAMD !

>

>

>

CMBICJ IOHSTHUN: (PU3NYECKOE SIBICHUE, TUIOTE3a, 3aKOH, TEOPHs, BEILIECTBO, B3aUMOJICHCTBUE, JIEKTPOMATHUTHOE T10JI€, BOJIHA, (POTOH, aTOM,
aTOMHOE€ $JIp0, MOHU3UPYIOIINE U3JTyUEHUs, INIAHETA, 3B€3/1a, FTAJIaKTHKa, Beenennas;

CMbICHT (UM3MYECKUX BEIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CHJla, UMIYJbC, padoTa, MeXaHWYecKas HHEeprusi, BHYTPEHHSS SHEprus,
a0COIIOTHAs TeMIIepaTypa, CPeIHss KHHETHYECKasi SHEPT sl YaCTHUI] BEIIECTBA, KOJMYECTBO TEIJIOTHI, SIEMEHTAPHBIH MEKTPHUECKU 3aps;
CMBICH (PU3NYECKUX 3aKOHOB KJIACCUYECKOW MEXaHHKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUSI SHEPTUH, UMITYJIbCAa U AJIEKTPUUYECKOTO 3apsja,
TEPMOJIMHAMHKH, JEKTPOMArHUTHON MHIYKIUH, poTodddexTa;

& ymems:

>

OIUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHHUS M CBOMCTBA TeN: JBI)KEHHE HEOECHBIX TEJ M HMCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOWCTBA
ra30B, )KUJIKOCTEH M TBEPIBIX TEJ; dJIEKTPOMATHUTHYIO MHIYKIUIO, paCIpOCTPAHEHUE JICKTPOMATHUTHBIX BOJIH, BOJTHOBBIC CBOWCTBA CBETA;
U3Jy4ECHUE U MOTJIOIIEHUE CBeTa aToMoM; (poTor(ddekT;

OTJINYATh THIIOTE3bI OT HAYYHBIX TEOPHIl; IeTaTh BBIBOBI HA OCHOBE SKCIEPUMEHTAIBHBIX TaHHBIX; IPHUBOUTH IPUMEPHI, TTOKa3bIBAIOIINE,
YTO HAOJIIOJICHHS U SKCIIEPUMEHT SIBJISIFOTCS OCHOBOH JUIS BBIIBUXKEHHSI THIIOTE3 U TEOPUMA, TIO3BOJIAIOT TIPOBEPUTH UCTUHHOCTD TEOPETUUECKUX
BBIBOJIOB; (hM3MYECKasi TECOPHS JaCT BO3MOKHOCTh OOBSICHATH N3BECTHBIC SIBICHHS IPUPOJIBI M HAYYHBIE (DAKTHI.



OCHOBHOE COJAEPKAHUE ITPOI'PAMMBbI

DJIeKTPOAMHAMUKA (TIPOJO0JIZKEHH )
MaruutHoe nosie Toka. Muaaykuust marautHoro noiig. Cuna Ammnepa. Cuna Jlopenna. Camounaykuus. MHAYKTUBHOCTb. DHEPTrUsi MarHUTHOTO

nosisi. MarHuTHbIE CBOWMCTBAa BEIIECTBA. DJIEKTPOJBUTATENb. 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIUU. [IpaBwio Jlenma. MHAyKIMOHHBIN reHepaTop
3IEKTPUYECKOTO TOKA.

JleMOHCTpanuu

MarsnuTHo€E B3aMMOJIEHCTBHE TOKOB.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

MaruauTHas 3anuch 3ByKa.

3aBucumocts 3/1C MHAYKLIMU OT CKOPOCTH U3MEHEHHS] MATHUTHOTO ITOTOKA.

3J1€KTpOMaI‘Hl/ITHI)Ie K0J1e0aHHuS U BOJIHBI
KonebarenpHbli KOHTYP. CBO60,I[HBI€ U BBIHYXJCHHBIC J3JICKTPOMAIHUTHBIC KoJIeOaHHSL. rapMOHI/I‘leCKI/IC QJICKTPOMAaruauTHLIC KoJ1e0aHusl.

Dnektpuyeckuil pesonanc. [IpousBoacTBo, nepeaava u moTpedaeHne MEKTPUIECKON SHEPTUH.

BHCKTpOMaFHI/ITHOG II0JIC. 9J'IeKTpOMaFHI/ITHI:>IC BOJIHBI. CKOpOCTL QJICKTPOMAruiuTHBIX BOJIH. CBolicTBa QJICKTPOMArduTHBIX BOJIH. HpI/IHI_II/IHH
pPaaruoCBA3U U TCICBUACHUS.

CxopocTh cBeTa. 3aKOHBI OTpaXKeHUs U TipesiomieHust ceeta. Uurepdepenmus ceeta. Audpakuus ceera. udpakuonnas pemerka. [lonspuzanus
ceta. [lucnepcus ceeta. Jlunzel. opMyna TOHKOU JAHH3BL. ONTHYECKHE TPUOOPHI.

[Toctynatel cienraabHONU TEOPUU OTHOCUTENbHOCTH. [lonHast sHeprus. DHeprus nokod. PenstuBuctckuii ummyinsc. JlehekT mace U s3HEprust CBS3H.

JIeMOHCTpaIlH

e (CB00OAHBIE AIEKTPOMArHUTHBIE KOJIEOaAHHMS.

e  Ocuwutorpamma epeMEHHOI0 TOKa.

e ['eHepaTop NEPEMEHHOIO TOKa.

e I3nydyeHune u IpUEM IEKTPOMArHUTHBIX BOJIH.

e  OtpakeHne U MPEIOMIIEHUE DIEKTPOMATrHUTHBIX BOJIH.

e Uurepdepenmus caera.

e Jludpakuus caera.

e [lomydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TomyueHue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
ITonspusanus ceera.

e [IpamonuHelHOE pacCIPOCTPAHEHUE, OTPAKEHUE U NIPETIOMIICHUE CBETA.



e Onruyeckue TpuOOPHI.

KBanroBas ¢pusuka
I'unoresa [Tnanka o kBanTax. @orosnexrpudeckuii 3¢ pext. 3akonsl porodpdexra. YpaBHenue DiHiTeitHa 11 GoTorddexrta. PotoH. [laBnenue

ceera. KopnyckynsipHO-BOJIHOBOM JyaJIM3M.
Monenu crpoenus atoma. OnbiTel Pesepdopna. ObbsacHeHne IMHeHYaToro CeKkTpa BOAOPOIa Ha OCHOBE KBAaHTOBBIX MMOCTYNaToB bopa.

CoctaB 1 cTpoeHHEe aTOMHOTIO sA1ipa. CBOMCTBA AJIEPHBIX CUJI. DHEPrUsl CBA3M aTOMHBIX si/iep. Bupl paquoakTUBHBIX NpEeBpaIEHU aTOMHBIX SIIEP.
3aKOH paJIMOaKTUBHOIO pacmnajga. CBoWCcTBa HOHU3UPYIOIINX SAEPHBIX U3ydyeHu. Jlo3a u3mydeHus.

Snepubie peakiuu. Llennas peakuus geneHusd siaep. SnepHas sHepretuka. TepMosiiepHblid CUHTE3.DJIeMeHTapHble YacTullbl. DyHIaMeHTaIbHbIE
B3aWMOJIEVICTBUS.

JdeMoHcTpanuu

o  Dotorddexr.

e JInHeW4aTble CIEKTPBI U3ITYYCHUS.

e Jlazep.

e  CueT4yMK MOHU3HUPYIOIIUX U3ITYYECHUH.

CtpoeHnue u 3BoI0IUs BeeenHoii
Paccrostaue o Jlynsl, ConHia u Ommkaimmx 3Be3l. KocMuueckue ucciieioBaHusl, MX HaydHOE M dKOHOMHYecKoe 3HaueHue. [Ipupona CosHia u

3B€3]], ICTOYHUKHU SHEpruu. Pusndeckue xapakTepucTuku 3Be3d. COBpeMeHHbIE MPEICTABICHUS O MPOUCXOXKIACHUM U 3Bostonnu CoyiHIA U 3BE3 .
Hama INanaktuka u Mecto ConHedHo# cucteMsl B Hel. Jlpyrue ranaktuku. [Ipencrasinenue o pacimpennu BeeneHHOM.

JKCclepuMeHTaAlbHAsA QU3nKa
OnbIThI, HIUTIOCTPUPYIOLINE U3ydacMbl€ SIBJICHMUS.

TEMATHYECKOE IINTAHUPOBAHHME

Ne HasBanmue pasnena Moayab BociuTaTe1bHOH nporpamMmmal «IKoJIbHBIH YPOK» Bpems

1 DneKkTpoauHaMuKa (TIPOJOHKEHUE) Jlenb 3Hanuil. Jlens conuaapHocTd B 00prOe ¢ Teppopu3MoM. Ypok-nipezeHTanust | 13 yacos
«[IpoGnembl 3 HeKTUBHOTO UCHOIB30BAHUS DJIEKTPHUUECKON SHEPT UMY,
MHTETPUPOBAHHBIN YPOK «DKOJIOTHS U HIHEPTOCOEpEKEHNE)», MUHU-TTPOEKTHI
«[Tome3HbIe IPUMEHEHUS ¥ BPEIHBIE MTPOSBICHUS CTATHIECKOTO AIEKTPHUECTBAY.

2 Konebanus u BoJIHbBI Pa3BuTHe yHuBepcanbHbix komnereHnuit Soft SKills y coBpemenHBIX yaeHHKOB. 11 gacos
Kgect «IlopTpeTsl COBETCKUX U POCCUNUCKUX (PUZUKOBY.

3 Onrtuka HayuHast 3Ha4unMOCTh 3aKOHOB OTPaXXEHUS ¥ IPEJIOMJICHHS cBeTa. M3ydyeHue 13 yacoB
3aKOHOB JUAJICKTUKU HAa TPUMCPC MOCTPOCHUA HIKAJIbI 3JICKTPOMAIrHUTHBIX
KoJeOaHuH.




4 KBanToBas ¢uznka HpascTBeHHBIE YCTAaHOBKM U HOPMBI HAYYHOU JEATEIBHOCTH JIAypeaToB 13 gacoB
Hob6enesckoit mpemuu no pusuke (JI.J1. Jlanmay, H.I'.bacos, A.M.IIpoxopos).

5 ®du3uKa aTOMHOTO fAJIpa. [[IxonpHbIN JekTOpU «PH3MKa KaK IyTh TOHUMaHUs MUpa Hayku». UHTepHeT- 6 JacoB

DneMeHTapHbIE YaCTULIBI 3ananus Ha nopraiue «Peury ET'O».

7 Crtpoenue u 3Bomtonus BeenenHoit MuHU-TIPOEKTHI «YPOK U3 KOcMOocay, «Ham nom — 3emiist», KpocCBOPIbI € 10 yacoB
MMEHaMH JIETYMKOB-KOCMOHaBTOB. Y pok-nyremectsue Ha MKC. I"arapunckuii
ypok «KocMoc — 3TO MbD».

8 O6o0mu1aromiee MOBTOPEHUE Bpeitn-punr «3akoHbl (U3UKK B IIOBCEIHEBHON XU3HW». IHTEpHET-3a]aHMs Ha 2 yaca

noptanie «Pemy EI'9» u Ha caiite « AHDOYpOK».

YuyeOnas nporpamma 11 kiacca paccuutana Ha 68 yacos, mo 2 yaca B Heneaw, 34 y4yeOHbIX Heaenu. Ilo mporpamme 3a roa yyammecst
JA0JIKHBI BBINOJHUTH 5 KOHTPOJILHBIX U 6 J1a00paTOpPHBIX padoT.




PABOYAS ITPOI'PAMMA 11O ACTPOHOMUH
11 KIIACC

AHHOTAIINA K ITPOTPAMME

[Iporpamma cocraBieHa Ha OCHOBE (hemeparabHOrO KOMIIOHEHTa TOCYAAapCTBEHHOTO CTaHIapTa CpeaHero olmero oOpa3oBaHMs, aJpecoBaHa YUUTEISAM
(GU3UKK U aCTPOHOMHH, PAOOTAIOMIMM IO aBTOPCKOiM mporpamme B.M. Uapyruna, ucnoib3yomum B paboTe y4eOHHMK JaHHOTO aBTopa. MeToaudeckoe
nocobue mo acrponomuu st 10—11 kiaccoB pa3paboraHo kK ydeOHO-MeTonudeckuM Komiuiekcam JuHuH «Cdepb» u3natenberBa «lIpocBemeHuey.
Jannas mporpamma paspaboTaHa B COOTBETCTBUH CO CIEAYIOIIMMH HOPMaTHBHBIMH JOKYMEHTaMHU:

— npuka3 MunucrepcTBa oOpazoBanus 1 Hayku P® ot 31 nexabps 2015 r. Ne 1577 «O BHeceHnn u3MeHeHui B npuka3 MuHucTepcTBa oopa3zoBanust U Hayku PO ot
17 nexadpst 2010 1. Ne1897 «O06 yrBepkaeHnn GenepaabHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO CTaHapTa OCHOBHOTO O0IIEro 0Opa3oBaHus;

— npuka3 MuHucrepcTBa oOpazoBanus 1 Hayku P® ot 31 nexabps 2015 r. Ne 1578 «O BHeceHnu u3MeHeHui B npuka3 MuHucTepcTBa oOpa3zoBaHust U Hayku PO ot
17 mast 2012 1. Ne 413 «O0 ytBepkaeHuu (eaepaibHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHEro 001Iero 0opa3oBaHus»;

—npuka3 MunucrepctBa npocsemenuss Poccuiickoit @enepanmu ot 11 pexabps 2020 r. Ne 712 «O BHeceHMM HW3MEHEHMH B HEKOTOpbIE (eaepabHble
rocyJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHAAPTHI O0ILEr0 00pa30BaHKs 110 BOIPOCAM BOCIIUTAHUS 00yYarOIIUXCSD».

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

JIMYHOCTHBIE Pe3YabTaThl
e ['0TOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO U CaMOOOpPA30BaHUIO, K OCO3HAHHOMY BBIOOPY U MOCTPOEHHUIO JajbHEHIIed WHIUBUAYATbHON

TpaekTopuu oOpa3oBaHMsI Ha 0a3e OpPUEHTHUPOBKM B MHpe mpodeccuil M NpodecCHOHATbHBIX MNPEANOYTEHUH, C YYETOM YCTONYHMBBIX
[TI03HABATEIIbHBIX NHTEPECOB.

e CdopMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUSI K YUEHHUIO; YBaXKUTEILHOTO OTHOLLIEHUS K TPYAY.

e CdopMUpOBaHHOCTH LIETOCTHOTO MUPOBO33PEHHUS.

e ['OTOBHOCTB M CITOCOOHOCTBH BECTH AMAJIOT C APYTUMHM JIOJABMHU M JOCTUTATh B HEM B3aUMOIIOHUMAHHUS

MeTanpeaMeTHbIE Pe3YIbTAThI

[Ipu u3ydyenun yuyeOHOro npeaMera o0yJaroImuecs: yCOBEpIICHCTBYIOT IPHOOPETEHHBIE Ha IIEPBOM YPOBHE HAaBBIKM pabOThI ¢ HH(pOpMaIuei u



nonoyHAT ux. OHU CMOTYT PaboTaTh ¢ TEKCTaMH, IPEOOPa30BBIBATH M MHTEPIPETHPOBATH COJCPIKAIIYIOCS B HUX HH(DOPMAIIIO, B TOM YHCJIE:
® CHCTEMaTU3MpOBaTh, COIMOCTABJATh, aHAIM3UPOBATh, O0O0OINATP W HUHTEPHPETHPOBATH HHGPOPMAIMIO, COJAEPKAIIYIOCS B TOTOBBIX

nH(pOpPMaAITMOHHBIX 00BEKTAX;

® BBICIATH IVIABHYI0O M W30BITOYHYIO WH(OPMAIIHMIO, BBIMOJHITH CMBICIIOBOE CBEPTHIBAHWE BBIJCICHHBIX (DAKTOB, MBICIICH; MPEICTABIATH
nH(popMaIrIo B CKaTOM CIIOBeCHOU dopme (B BUC IJIaHA WJIM TE3WCOB) M B HATJISAIHO-CUMBOJIMYECKON GopMme (B Buae Tadimil, rpaduueckux
CXEM M JUarpaMM, KapT MOHSATHI — KOHIIENTYAIbHBIX IHarpaMM, OITIOPHBIX KOHCIIEKTOB);

®  3AIIOJIHATH U JOIIOJIHATH Ta6JII/II_IBI, CXCMbI, JUarpaMmbl, TCKCTHI.

IIpeaMeTHbIE PE3YJIbTATHI

® [IOJIyYUTh HIPEACTABICHUSA O CTPYKType M Macurtabax BceneHHo#l M MecTe yenoBeka B HEW; y3HaThb O CpPEACTBAX, KOTOPbIE HCHOJb3YIOT
aCTPOHOMBI, YTOOBI 3arsIHYTh B caMble yJaJléHHbIE YroJku BceneHHOH M He TOJBKO YBUAETh HEOECHbIE Tella B HEIOCTYNHBIX C 3eMIIM Auana3zoHax
JUTMH BOJIH 3JICKTPOMAarHUTHOTO M3JIy4eHHs, HO M y3HATh O HOBBIX KaHAJIaX MOJY4YeHUs HH(OPMAIIUU O HEOECHBIX TEJlaX C MOMOIIBI0 HEUTPUHHBIX U
I'PaBUTALMOHHO-BOJIHOBBIX TEJIECKOIIOB.

e y3HATh O HAOJIIOAAEMOM CIIOKHOM JABMXKEHUH IU1aHeT, JIynsl u ConHua, ux uHTepnperaunu. Kakyro posiab urpaiu HabmoaeHus 3aTMeHui JIyHbl
n CoJHIIa B JKM3HU OOIIECTBA U UCTOPHS UX HAy4HOro oObsicHeHUs. Kak Ha OCHOBE aCTPOHOMHUYECKUX SIBJICHUH JIFOJIM HAyUYUJIUCh U3MEPSATh BpeMs U
BECTU KaJICHIAPh.

e y3HATh, KaKk Oiarojaps pa3BUTUIO ACTPOHOMHM JIIOAM MEPENUTd OT MPEACTABICHUS T€OLIEHTPUYECKONM CHUCTEMbl MHUpA K PEBOIIOLMOHHBIM
MIPE/ICTAaBICHUSIM TeIHOLEHTpUYECKOo cucteMbl Mupa. Kak Ha ocHOBe mocieqHeill ObUIM OTKPBITHI 3aKOHBI, YIPABISIOUINE JIBUKEHUEM IUIAHET, U
[I03/IHEE, 3aKOH BCEMUPHOT'O TATOTEHUS.

® Ha IpUMEpPE HCIOJIB30BAaHUS 3aKOHA BCEMHPHOTO TATOTEHHUs IOJYYUTh NPEJICTABICHUS O KOCMHMYECKHMX CKOPOCTSX, Ha OCHOBE KOTOPBIX
PacCUMTHIBAIOTCS TPAEKTOPUU MOJETOB KOCMHUYECKUX alllapaToB K IUIaHETaM. Y3HaTh, KaK MPOSBISET ceOsl BCEMUPHOE TATOTEHHE Ha SBIICHUSAX B
cucreme 3emnsi—IJlyHa, ¥ 3BOJIIOLIUIO ATOM CUCTEMBI B OYIYIIEM.

® Yy3HAThb O COBPEMEHHOM IPEJCTaBICHUU, O CTpoeHHH COJHEYHOH CHUCTEeMBl, O CTPOEHUM 3eMJIM KaK IUIAHEThl U TNPUPOAE MapHUKOBOTO
a¢dekra, 0 CBOMCTBAX IJIAHET 3€MHOM TPYINIbl U IUJIAHET-TUTAHTOB M 00 HCCIIEJJOBAHMSIX acTEpOMJIOB, KOMET M HOBOTO KJjlacca HEOECHBIX Tell
KapJIMKOBBIX IUIAHET.

® TIOJYYHUTh MPEJICTABICHUE O METO/IaX aCTPOPU3NYECKUX UCCIIEIOBAHUN U 3aKOHAaX (PU3UKU, KOTOpPbIE UCTIOIB3YIOTCS AJIs U3yYeHHs (PU3HUECKU
CBOWCTB HEOECHBIX Tell.

e y3HaTh npupoay CollHIIa U €ro aKTMBHOCTH, KaK COJIHEYHAas aKTUBHOCTh BIMSET Ha KiIUMaT U O6uocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB
(GU3MKM MOXHO paccuuTaTh BHyTpeHHee cTpoeHue CojHIla M Kak HaONIoAEHUS 3a MOTOKaMu HeWTpuHO OoT COJHIAa MOMOIUIM 3arjisiHYTh B IIEHTP
ConHua 1 y3HaTh 0 TEPMOSIIEPHOM UCTOUYHUKE DHEPTHH.

® y3HATh, KaK OMNPEEIIAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/ U UX B3aUMOCBSI3b MEX/1y CO00M, O BHYTPEHHEM CTPOEHHUH 3BE3/] U HCTOYHHUKAX UX
SHEPrUH; O HEOOBIYHOCTU CBOMCTB 3BE3/1 OENIbIX KapJIMKOB, HEUTPOHHBIX 3BE3]T U UEPHBIX JIbIP. Y3HATh, KaK POXKIAIOTCA, )KUBYT U YMUPAIOT 3BE3/IBI.

® y3HaTh, KaK 110 HAOIIOECHUSAM MYJIbCUPYIOMIMX 3BE3N IIeen] ONpeesIATh PACCTOSHUS 10 APYTHX TaJaKTHK, KaK aCTPOHOMBI 10 HaOII0AEHUAM
JBOMHBIX U KPATHBIX 3BE3]1 ONPEACISIOT UX MACCHI.

e [losyunTs NpencTaBIeHMs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3/ U Y3HATh KakK B 3BE37aX 00pa3yroTcs TSHKEIbIE XUMHUUECKUE STIEMEHTBHI.



e V3Harh, KaKk ycTpoeHa Hama ["anmaktuka — Mueunsiif [1yTh, kak pacnpeneseHbl B Hell paccessHHbIC U IIapOBbIe 3BE3AHbBIE CKOIUICHUS U 00JlaKka
MEX3BE3THOTO ra3za u nbuid. Kak ¢ moMoIpio HabmoeHni B MHPPAaKPaCHBIX JIy4ax YAaJoCh MPOHUKHYThH Yepe3 TONITY MEX3BE3HOTO T'a3a U MbLIN B
neHTp ['amakTuky, yBUIETh IBUKECHHE 3BE3] B HEM BOKPYT
CBEPXMAaCCUBHOM YEPHOH ABIPHI.

e JlomyuuTs npencTaBiIeHUE O PA3INYHBIX TUIIAX TAJIAKTHK, Y3HATH O MPOSBIICHUAX aKTUBHOCTH FJIAKTHK U KBa3apoB, PaCIPEICIICHUN TaJIaKTHK
B IIPOCTPaHCTBE U (POPMUPOBAHUH CKOIUICHUH U SIUEUCTOM CTPYKTYPBI UX PACIPEEICHMSL.

e VY3HaTh O CTPOSHHUH M JBOJIOIHMH YHHKaJIbHOTO 00bekTa Beenennoil B menom. IIpocienuTs 3a pa3BUTHEM MPEICTABICHUNA O KOHEUYHOCTH U
O0eckoHeuHOCTH BeeneHHOH, 0 (yHIaMEHTAIBHBIX MapaloKcaxX, CBI3aHHBIX C HUMU.

e [loHATh, Kak U3 HAOJIIOJAEMOT0 KPACHOIO CMEIIECHUs B CHEKTPax Aajl€KUX TaJakTHK MPUILIM K BbIBOAY O HECTALIMOHAPHOCTH, PaCIIMPEHUU
BcenenHoi, 1, 4To B IPOIIJIOM OHAa OblIa HE TOJBKO IUIOTHOM, HO M ropsiued M, 4TOo HAOJIIOJAeMO€ PEIMKTOBOE W3IyYEHHE MOATBEPIKIAET ITOT
BAJKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

L4 YSHaTb, KaK OTKPbUIM YCKOPCHHOC paCIIUPCHUC Bcenennoii m ero cBS3bI0 C TEMHOM 3Hepl"I/IeI71 n BC@MHpHOﬁ CUJION OTTaJIKUBAaHMUAI,
HpOTI/IBOCTOHH_[eﬁ BCGMHpHOﬁ CHIJIC TAT'OTCHHUA.

e VY3HaTh 00 OTKPBITUU K30IUIAHET — TUIAHET OKOJIO JPYTHX 3BE3N M COBPEMEHHOM COCTOSIHHH ITPOOJIEMbI TOMCKA BHE3EMHBIX ITUBUITH3AINN U
CBSI3U C HUMHU.

TPEBOBAHMA K YPOBHIO INOAT'OTOBKH BHIINTYCKHUKOB 11 KJIACCA

B pesynbrare uzyuenust Gpu3NKu Ha 6a30BOM YpPOBHE YUEHUK JJOJKEH:

< 3Hamb/NOHUMAMb !

» CMBICT MIOHSTHIA: TUTAaHETa, 3Be3/1a, TAJTaKTHKA, BeceleHHas, sk3oruianeta, Miteunbiii [1yTh;
» BKJIAJ POCCHUCKHX U 3apPYOCIKHBIX YUEHBIX B Pa3BUTHE aCTPOHOMUHU.

< ymemn:
» ONHUCHIBATh U OOBACHATH (PM3WYECKHE SBICHUS M CBOWCTBA TEN: JBIKEHHE HEOECHBIX TEN M HCKYCCTBEHHBIX CIYTHHKOB 3€MIIH; 3aKOH
BCEMHPHOTO TATOTEHUS; aKTUBHOCTH COJHIIA;

>  OTJINYaTh THUIIOTE3BI OT HAay4YHBIX Teopnﬁ; ACJIaTh BBIBOJIbI HA OCHOBE OKCIICPUMCHTAJIBHBIX JAHHBIX; IIPUBOJWUTH NPHUMEPHI, ITOKA3bIBAIONINC,

YTO HAOJIO/ICHUS U DKCIIEPUMEHT SIBIISFOTCS OCHOBOM IS BBIBUIKCHUSI TUTIOTE3 M TEOPUI, TTO3BOJISIOT MMPOBEPUTH UCTHHHOCTH TEOPETHUECKUX
BBIBOJIOB;

OCHOBHOE COJEPKAHUE ITPOI'PAMMBbI

BBeeHue B aCTPOHOMMUIO.

Ctpoenne n MmaciiTadbl BeesieHHOM, M COBpeMeHHbIe HA0JII0/1eHHS .

Kaxkue Tena 3anmonssitor Beenennyro. KakoBbl BX xapakTepHbIE pa3Mepbl U pacCTOSHUS MEXy HUMU. Kakue ¢puzndeckue ycaoBUs BCTPEYAIOTCS B HUX.
Bcenennas pacmupsiercs. ['1e u kak paboTaroT caMbie KPYITHBIE ONTUYECKUE TEIEeCKOIbl. Kak acTpOHOMEBI HCCIENYIOT TaMMa-u3iiydeHne BeeneHHoi.




Yrto YBUACIH I'PABUTALITMOHHO-BOJIHOBBIC 1 HeﬁTpHHHBIe TCJICCKOIIBI.

AcTpomMeTpus.

3Bé3aH0e He00 M BHAUMOE ABMKEHNE HEe0eCHLIX CBEeTHI.

Kakwue 3B€3161 BxomaT B co3Be3aust Opuona u Jlebens. Comaie ABMKeTcs mo skaunTHKe. [I1aneTsl coBepiarot neriaeodpasHoe nemwkeHne. HebecHbie
KoopauHaThl. UTOo Takoe HeOecHBIM 3KBaTOp M HeOecHbIH MepuauaH. Kak cTposAT sKBaTOpHAlbHYIO CHUCTeMy HeOecHBbIX KoopauHar. Kak crposr
TOPU3OHTAIILHYIO CUCTEMY HEOECHBIX KOOP/IMHAT.

Buaumoe neuskenune miaanetr u CoJHuna.

[TeTieoOpazHoe NBIKEHUE IUIAHET, MOMSITHOE W MPSIMOE JBM)KCHUE ITUIAHET. OKIUNTHKA, 30[MaKajibHbIe CO3Be3aus. HepaBHOMEpHOE IBUKCHHE
ConHua 1o 3KJINITHKE.

JABukenue JIyHbl U 3aTMEeHUA.

®a3bl JIyHbI U1 CHHOAMYECKUI MECHL, YCIOBHS HACTYIUIEHUS! COJTHEYHOIO U JIYHHOTO 3aTMeHui. [loueMy mpoucxonsaT conHeunsle 3aTMeHus. Capoc u
MpeICKa3aHusl 3aTMEHUI.

Bpems u kajneHaaphb.

3BE3HOE U COJIHEYHOE BpeMs, 3BE3IHBIM M TPONMMYECKUH Troj. YCTpPONCTBO JYHHOTO M COJHEYHOIO KajleHAaps, IpoOJieMbl MX COTJIACOBAHMUS
KOnunanckuii u rpuropuaHcKuil KajaeHaapH.

HebOecHasi MexaHHKa.

I'einoneHTpUYeckasi cucTeMa MUpa.

IIpencraBnenust o ctpoeHnr CONHEYHOM CHCTEMBI B aHTHUYHBIE BPEMEHA U B CPEJHEBEKOBBbE. ['€IMOIEHTpUYECKass CUCTEMA MUPA, 10Ka3aTEIbCTBO
BpaeHus 3eman Bokpyr Connua. [Tapamiakce 3B€31 1 onpeiesieHre pacCTOSIHUS 10 HUX, apCeK.

3akonbl Kemiepa

OtkpsiTue U.Kennepom 3akoHOB ABMKeHUS MaHeT. OTKpbITHE 3aKk0Ha BecemupHoro tsaroreHust u 00001ménHble 3akoHbl Kerepa. Onpenenenue mace
HEOECHBIX Tell.

KocMuuyeckue ckopocTu.

Pacuérsl nepBoii u BTOpOit KOCMUYECKOI CKOpOCTH U MX pusndeckuit cmbici. [Tonér FO.A. I'arapuna Bokpyr 3eMiH 1o KpyroBoi opOuTe.
MexnianeTHble nepeaérsl. [[IoHATHE ONTUMATBHON TPAEKTOPUM NOJIETA K IUIaHETe. BpeMs monéra K nmiaHeTe U 1aThl CTapTOB.

JlyHa u eé Biausinue Ha 3eMJII0.

Jlynnsliit pensed u ero npupona. Ilpunusnoe B3anumonerictsue Mexay JlyHoi u 3emnéit. Y nanenue JlyHsl or 3eMiu U 3aMe/JIeHUE BpallleHHs] 3eMIIH.
IIpeneccus 3eMHOM OCU U IIPEIBAPEHUE PABHOAECHCTBUIA.

CtpoeHue COJTHEYHON CUCTEMBI.

CoBpemMeHnHble npeacraBjaenus 0 CoJiHeUHOl cucreMe.

CocraB ConHeyHo# cucteMbl. [lmaHeTsl 3eMHOI TPYIIBl M IUIAHEThI- TUTAHTHI, WX NpPUHIMNUANbHBIE pa3zanuus. Obxako komer Ooprta u Ilosic
Koitnepa. Pa3mepsl T€1 COTHEYHON CUCTEMBI.

Ilinanera 3emas.




dopwma u pazmepsl 3emiu. Bayrpernee ctpoenue 3emnn. Ponb mapaukoBoro sddexra B popMuUpoBaHUU KIUMaTa 3eMIIH.

IL1aHeTbl 3eMHOM IPYNIIBI.

Uccnenoanus Mepkypusi, Benepsr u Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBsIid 3 ekt rpeet moBepxHOCTh 3eMJIH U ITeperpeBaeT arMochepy
Benepsi. Ectb nm xu3Hb Ha Mapce. DBomtous opouT

cnyTHUKOB Mapca ®oboca u [etimoca.

I[lnaHeThI-TUTAHTHI.

®usnyeckue cpoiictBa Onutepa, CarypHa, Ypana u Henrtyna. Bynkanudeckas gestenbHocTh Ha cnyTHuke FOmutepa HMo. Ilpupoaa kosen BOKpyr
IJIaHET-TUTAHTOB.

IL1aHeThI-KApPJUKHM U UX CBOWCTBA.

Maubie Tesa CoJIHEYHOM CHCTEMBI.

[Ipupona u aBuxenue acrepousioB. Cnenuduka ABMKeHuUs rpynin acrepousioB TposHueB u I'pexos. [Ipupona u asuxenue komet. [losc Koiinepa u
O6naxo komet Oopta. IIpupoaa MeTeopoB 1 METEOPUTOB.

Meteopbl U METEOPUTHI.

IIpupona nagaromux 3B€3/1, METEOPHBIE IOTOKU U UX paJnuaHThl. CBSA3b MEXKIAY METCOPHBIMU IOTOKaMHU U KoMeTaMHU. [Iprpona KaMEeHHBIX U KEJIE3HbIX
MeTeopuToB. [Iprposa METEOpUTHBIX KpaTepoB.

IIpakTnyeckas acrpoduzuka u pusuka CoaHua.

Metoab! acTpopu3NIeCKUX HCCTETOBAHUIA.

YCTpoHCTBO 1 XapaKTEPUCTUKH TEJIECKOMOB PEPPaKTOPOB U PePIIEKTOPOB. Y CTPOICTBO PaIMOTENECKOMNOB, PaIuONHTEPHEPOMETPHI.

Coanue.

OcHoBuble xapakTepuctuku Connia. OmpeneneHUe MacChl, TeMmIrepaTypsl U Xxumudeckoro coctaBa Connia. CTpoeHHe CONMHEYHOW aTMochepsl.
ConHevHast akTUBHOCTD U €€ BIUsSHUE Ha 3eMITio U orocdepy.

Buyrpennee crpoenne CosHua.

Teopernueckuii pacu€r temmneparypsl B LeHTpe ConHua. SIIepHbIi MCTOUYHUK PHEPrMM M TEPMOSAEpPHBIE pEaklIMM CHHTE3a TeIus U3 BOAOPOAA,
nepeHoc sHepruu u3 nentpa CoiHila HapyXKy, KOHBEKTUBHAS 30HA. HelTpuHHBINA Teneckom u HaOIroAeHHs TOToKa HeUTpuHO oT ConHIIa.

3BE3/IbI.

OcHOBHbBIEC XapaAKTEePUCTUKH 3BE3 1.

OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3]I: MAcChl, CBETUMOCTH, TEMIEpaTyphl 1 XUMUYECKOro coctaBa. CriekTpanpHas Kiaccudukaius 3BE311 U
e¢ (huznueckre OCHOBBI. J{narpaMma «CreKTpaIbHbBIN KJIacC» — CBETUMOCTD 3BE3/, CBA3b MEXK/Ly MACCOM M CBETUMOCTBIO 3BE3I.

BHuyTpenHee cTpoeHue 3BE31.

CrpoeHue 3Be3/1bl IIIaBHOU MocieA0BaTeabHOCTU. CTpoeHue 3BE3/1 KpaCHBIX THTAHTOB U CBEPXTUTaHTOB.

Beable kapJnku, HEMTPOHHBIE 3BE3/1bI, NYAbCAPbI U Y¢PHBbIE ABIPHI.

Crpoenue 3BE3]1 OenbIX KapJUKOB U Ipeen Ha uX mMaccy — mnpenen Yannpacekapa. Ilynabcapsl u HelTpoHHBIE 3BE31bI. [Ipupoaa 4€pHBIX IbIp U UX
apaMeTpBhl.

JBoliHbIE, KPATHbIE U NEPEMEHHBbIE 3BE3/1bI.

HaGmronenus MBOWHBIX M KpaTHBIX 3BE3/1. 3aTMEHHO-TIEpEeMEHHBIE 3BE3/1b1. OnpeeneHne Macc IBOMHBIX 3BE31. [lynbcupyroniye nepeMeHHbIe 3BE3 b1,



KpHUBBIC M3MEHEHUs Ojecka nedens. 3aBUCUMOCTb MEXIY CBETUMOCTBIO M TIepuoJoM mynbcanuil y nedeunn. Ledenasr — masku Bo Beenennoii, mo
KOTOPBIM OIPEAEISAIOT PACCTOSIHUSA [0 JANEKUX CKOIUICHUM U rajlaKTHUK.

HoBble u cCBepXHOBBIE 3BE3/IbI.

XapakTepHUCTUKH BCIBIIICK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3]] C TECHBIMHU JBOMHBIMU CUCTEMaMH, COJICPIKAIUMU 3Be3Ay Oenblil kapiauk. [leperexanue
BElIECTBA U SACPHBIN B3pPbIB Ha MMOBEPXHOCTU Oenoro kapiuka. Kak B3peIBatoTCsl CBEPXHOBBIE 3BE3/bl. XaPAKTEPUCTUKU BCIBILIIEK CBEPXHOBBIX 3BE3]I.
I'paBuTaniMOHHBIN KoJIanc Oesoro kKapiuka ¢ Maccoil YaHapacekapa B COCTaBE TECHOM ABOWHOM 3Be3/bl — BCIIBIIIKA CBEPXHOBOW IEPBOrO THIIA.
B3pbIB MaccuBHOM 3B€3/1bI B KOHIIE CBOCH

HBOJIIOIIMH — B3PBIB CBEPXHOBOM BTOpOro THa. HabmoneHrne ocTaTKOB B3pHIBOB CBEPXHOBBIX 3BE3I.

IBOIOLMS 3BE3/1: POKIAEHHE, )KU3Hb U CMEPTh 3BE3/1.

Pacuér npomomKUTENbHOCTH KU3HU 3BE3]] PA3HOM MAacChl HA TIIABHOM IOCIENOBATENIBHOCTH. llepexon B KpacHbIE TMIAHTBI U CBEPXTMIaHTBI IIOCIIE
ucyepnanus Bojaopoaa. CrokoitHas 3BONIONMS Mall0 MAaCCUBHBIX 3BE3]l, M IPABUTALIMOHHBIA KOJUIAINIC U B3PHIB C 00Opa30BaHUEM HEHTPOHHOW 3BE3[IbI
WM Y€PHOM BIpbl MAaCCUBHOM 3Be3/1bl. OnpeseneHue Bo3pacTa 3BE3AHbIX CKOIUIEHUH U OTJEJIbHBIX 3BE3]] U IPOBEPKA TEOPUU 3BOJIOLUU 3BE3 .

Mueynslii HyTh

I'a3 1 nbLIb B I'astakTHKE.

Kak o0Opasyrorcst oTpaxarenabHble TyMaHHOCTH. [louemy cBeTsiTes qudQy3Hble TyMaHHOCTH

Kak KOHLIEHTpUPYIOTCS ra30BbIE U NBUIEBBIE TYMaHHOCTH B I 'anakTuke.

PaccesiHHbIe M IapoBbIe 3BE3AHBIC CKOIJICHUS.

HaGnromaembie CBOICTBA pacCesTHHBIX 3BE3MHBIX CKOIUIeHWH. HaOmromaemple cBOMCTBa MIapOBBIX 3BE3AHBIX CKOIUICHHU. PacripesneneHue m xapakrep
IBWOKEHMsI cKormieHui B ['amaktuke. Pacnpenenenue 3BE3n, CKOIUIEHMH, rada W nbuld B ['amaktmke. CBepxMaccuBHas 4€pHasi AbIpa B LIEHTpPE
lanaktukn u xocMmuueckue aydu. MH@pakpacHble HaOmroAeHMs NBHKEHUS 3BE37 B LeHTpe [amakTuku u oOHapyxkeHHe B IeHTpe ['amakTuku
CBEpXMAaCCUBHON 4YepHOU IbIpbl. Pacuér mapameTpoB cBepXMaccUBHOM u€pHOIl abIpbl. HabmioqeHns KOCMUYECKUX JIydeil M UX CBSA3b CO B3pbIBAMHU
CBEPXHOBBIX 3BE3I.

lajakTuku.

Ianakruku. Kak xnaccupuuupoBaiv rajgakTHUKM TO (GopMe M KaMepTOHHas auarpamMma Xa06ma. CBoilcTBa CHUpPATIbHBIX, SJUTMOTHYECKHX H
HENpPaBWIbHBIX rajlakTUK. KpacHoe cMmelieHne B criekTpax rajlakTUK U ONpeiesIeHUE PACCTOSIHUS J10 HUX.

3akon Xa00us1a. Bpalenue rajakTuk U TEMHasi MaTepysl B HUX.

AKTHBHbIE TAJIAKTHKH M KBa3aphbl.

ITpuposa akTUBHOCTH TANAKTUK, PAJHOTATAKTUKK U B3aUMOJIEHCTBYIOIINE TalakTUKH. HeoObIuHbIe CBOMCTBA KBAa3apOB, X CBS3b C ApaMU FaIakTUK U
aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CxonieHus ralaKkTHK.

Habmtonaemble cBOICTBA CKOIUJICHWH TallakTUK, PEHTTEHOBCKOE H3IydeHHe, TeMIlepaTypa M Macca MEXraJlaKTH4eCKOro ras3a, HeoOXOJUMOCTb
CYLIECTBOBAHMsI TEMHOM MaTe€pUH B CKOIUIEHMSIX rajnakTuK. OneHka Macchl TEMHOM MaTE€pUH B CKOIUIEHMSIX. Sluencras CTpyKTypa paclpeneacHus
TaJIAKTUKH CKOIIJIEHUH TraJIaKTHK.

Crpoenue u 3BoouMs BeeaeHHOI.
KoneuHocTh 1 0eckoOHeYHOCTH BeeleHHOM — mapagoKchl KIacCH4eCKOi KOCMOJIOTHH.




3aKOH BCEMUPHOTO TATOTEHUS U MPEJICTaBICHUS 0 KOHEYHOCTH M OeckoHeuHocTH Beenennoil. @oToMeTpuueckuii mapagoke U MPOTHBOPEUHS MEXTY
KJIACCUYECKUMH IIPEACTABICHUSMH O CTPOCHUH

Bcenennoii n nHabmonenusiMu. Heo6xo1uMoCTh pHUBIIeYeHUs 001Eel TEOpUH OTHOCUTEIBLHOCTH JUIsl TOCTPOEHHs Moieny BeeneHHoH.
Pacmmmpsiromasica Beesennasi. CBsi3p CpeqHEil INIOTHOCTM MaTepUM C 3aKOHOM pacIIMpPEHHMs] U T€OMETPUYECKMMM CBOMCTBaMH BceneHHOI.
EBknumoBa u HeeBkiuaoBa reomeTpusi Beenennoil. Onpenenenne paauyca U Bo3pacta BceenenHoil. Moaenb «ropsiueid BeeneHHON» U PETMKTOBOE
n3nydenuss OOpa3oBaHHE XMMHUYECKUX 3JIeMEHTOB Bo Bcenennoil. O6unme renus Bo BceeneHHOM M HEOOXOIUMOCTh 00pa3oBaHMs €ro Ha PaHHUX
sTanax 3Bosouuu BceneHHoi. HeoOXoauMMOCTh HE TOJNBKO BBICOKOM IUIOTHOCTH BELIECTBA, HO M €r0 BBICOKOH TeMIepaTypbl Ha paHHMX 3Tamax
sBomonny BeeneHHoN. PelMKTOBOE M3IIydeHHEe — U3JIy4EHHUE, KOTOPOE OCTANIOCh BO BCEIIEHHON OT ropsYero U CBEPXIUIOTHOIO COCTOSIHUS MAaTepUu
Ha paHHUX OJTanax *u3Hu BcenenHoil. HaGmomaemble CBOMCTBa pelNMKTOBOro u3nydeHus. [louemy HeoOXonuMO INpHBIIEYEHHE OOLIEH Teopun
OTHOCHUTEJILHOCTH JJIs ITIOCTPOEHUs MOeId BeesleHHOM.

COBDeMeHHbIe HDOﬁJIEMbI ACTPOHOMMM.

YckopenHoe pacmpenne BeesieHHOW M TEMHAs JHePTUS.

HaGnronenust cBepxHOBBIX 3BE3N | THMa B manéKux rajakTUKax M OTKPBITHE YCKOPEHHOTO pacimmpenus BceneHHoil. OTKpBITHE CHUIIBI BCEMHPHOTO
oTTasikuBaHusA. TéMHas sHeprus ypenuuuBaer Maccy Beenennoit mo mepe e€ pacimpenus. [Ipupona cunbsl BcemupHoOro orraakuBaHusl.
OOHapy:keHHe IUIaHeT BO3J1e APYTHUX 3BE3/1.

HaGmonenust 3a ABM>KEHHEM 3BE3J U OMpEAENICHUST MacC HEBUIUMBIX CHYTHUKOB 3BE37, BO3MYIIAIOIIUX MX NPSIMOJIHHEWHOE IBHXKEHUE. MeToIbl
oOHapyxkeHHsl dk3011aHeT. OLeHKa yCIOBUI Ha MOBEPXHOCTSX dK30IIaHeT. [lonck ak30mianeT ¢ KoOMQOPTHBIMH YCIOBUSMH JUISl )KU3HU HA HUX.
IHoncku ;ku3HU U pasyma Bo BeesieHHoOM.

Paszsutne HpeI[CTaBJ'IeHI/Iﬁ O BO3HMKHOBCHHMHU H CYHICCTBOBAHUHW XWU3HU BO Bcenennoii. COBpeMCHHBIG OLCHKN KOJHWYCCTBA BBICOKOPA3BUTHIX
nuBmin3anuil B ["anaktuke. [TonbITky 0OHapyKEHUS U MOCBUIKA CUTHAJIIOB BHE3EMHBIM LIUBUIIM3ALIUSAM.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanmue pa3aena Moayab BocnuTateabHOM nporpamMmsl «lIkoabHBbIH YpPOK» Bpewms
1 Beenenue Jenb 3Hanuii. Jlenp 60pbObI C TEPPOPU3MOM. 2 Jaca
2 AcTtpomeTpus MuHu-11poeKT «I1IIr0Cchl 1 MUHYCBI Pa3JIMYHBIX BUJIOB TEIECKOIIOBY 6 yacoB
3 Hebecnas mexaHuka IIpoekT «Ypok u3 kocmoca». Bugeoypok «Mup HEBECOMOCTI 3 gaca
4 Crpoenne ConHEUHOM CUCTEMBI Jlenp KocMOHaBTUKH. Ypok-uccienopanue «Kocmoc- 310 MbI» 6 yacoB
5 Actpodusuka u 3B€31Has actpoHoMusi | CocraBieHue KpOCCBOPJIOB 110 TEMaM YPOKOB 6 yacoB
7 Mie4dHbli TyTh Cepust BuaeoypokoB «llomyispHas acTpOHOMMS 111 HAYMHAOIIHX » 2 Jaca
8 ["anaktuku Munn-npoekt «Kamepa ket 24 pa3za B CEKYHIIY» 3 gaca
9 Crpoenue u 3Bosronus BeenenHon Okckypceus B IIaTuropckuil manerapun 2 Jaca
10 CoBpemennble npodsiemsl actpoHomun | [lens 3emin. BpeitH-punr «3emiist — Har oOLHid JoM» 4 yaca

Y4eOnas nporpamma 11 kinacca paccuntana Ha 34 yaca, no 1 yacy B Henenro, 34 yueOHble Hegeu. Ilo mporpamme 3a roj yyamuecsi 10/KHbI
BbINOJHUTH 1 KOHTPOJILHYI0 padoTy.




