AHHOTAIUA

K mporpamme no ¢pusuke 10—11 kiaccel.
[Tporpamma cocTaBiieHa Ha OCHOBE CIEYIOIIUX HOPMAMUGHBIX OOKYMEHM0G:

- ®enepanbhbiii 3akoH «O0 ob6pa3oBanuu B Poccuiickoit @enepanuny» (ot 29.12. 2012 r.
No 273-D3) (B aeiicTByIOIIEH pelaKIim);

- Ilpukaz Munobpunayku Poccum ot 17 mas 2012 r. Ne 413 «OO6 yrBepkIeHUH
¢enepasbHOTO  TOCYZapCTBEHHOTO  00pa30BAaTENIFHOTO  CTaHAapTa  CpPeIHero  oOIIero
obpazoBanus» (3apeructpuponas 07. 06. 2012 r. N 24480)

- [Ipuka3 MunucrepcrBa npocselienus: Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUU U3MEHEHUH B (pesiepanbHblii rocyqapCcTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT CPETHETO
obmiero o0pa3oBaHMs, YTBEPXKACHHBIH TNpUKa3oM MuHHCTepcTBa 00pa3oBaHUS U HAYKU
Poccuiickoiit @eneparuu ot 17 mast 2012 r. Ne 413» (3apeructpuponan 12.09.2022 Ne 70034)

Mecmo npeomema é 6a3ucHoM yueoHoOM niamne

B cootBercTBum ¢ yueoupM manHoM MAOY KMJI ropona Kannauarpana Ha u3ydeHue nmpeaMmera
¢uszuku B mpopunsHoM 10-M 1 11 —M Kiaccax oTBeACHO MO 5 yacoB B Heaenro, 170 yacoB B rox B
KaXXIIOM KJiacce.

H3yuenue usuxu nHa npouibhom ypoeHe no 0aHHOU RPOZPAMME HANPAGIEHO HA OOCMUMNCEHUU

cedyiouux pynn yenei:

e Oceoenue 3nanuii 0 GyHIAMCHTANBHBIX (DU3MUYSCKUX 3aKOHAX M IPUHIINIIAX, JIEKAIUX B OCHOBE
COBpPEeMEHHOW (HU3MYeCcKOl KapTHHBI MHpa; HauOoJee BaXKHBIX OTKPBITHAX B 00JacTH (U3HKH,
OKa3bIBAIOIINX OMpPEICNAoNlee BIUSIHAE HA Pa3BUTHE TCXHUKHA W TEXHOJOTHH, METONAX HAay4IHOTO
TTO3HAHUS TIPUPOIBL.

o (Qsgnadenue ymenuamu TPOBOAUTH HAOMIONEHUS, IUIAHUPOBATH W BBINOJIHATH DKCIEPUMEHTHI,
BBIIBUTaTh TUIIOTE3bI U CTPOUTH MOJIENIN; PUMEHSITH MOJTYYCHHBIC 3HAHUS 10 (PHU3UKE I OOBSICHEHUS
pa3HOOOpa3HbIX (PU3UYECKUX SBIEHUH W CBOWCTB BEUIECTB; MPAKTUYECKOTO HCIOJIb30BaHUS
(bu3MYecKuX 3HAHUH; OIIEHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(OpMAIUH.

e Pa3zeumue TO3HABATEIHHBIX HHTCPECOB, HHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mporecce
MpUOOPETeHHsI 3HAHWK MO (U3UKE C HUCIMOJIb30BaHUEM pPa3WYHBIX HMCTOYHHUKOB HH(POpMAIUU H
COBpEMEHHBIX HH(OPMAITHOHHBIX TEXHOJIOTHH.

e Bocnumanue YOSKICHHOCTH B BO3MOXKHOCTH TO3HAHHS 3aKOHOB TPHUPOABI M HCIOIH30 BAHHUA
OOCTIKCHHH (U3WKM Ha O;aro pa3BUTHSA  YEINOBEUECKOH IMBIIM3ANWH; HE00XOIUMOCTH
COTPYIOHHYECTBA B MPOIlECCE BBITONHEHHS 3a7ad, YBaXUTEIHHOI'O OTHOIICHHS K MHEHHIO OIITOHEHTA
npu 00CYKICHUU TPOOIIeMe €CTECTBEHHO- HAYYHOTO COIEPIKaHUs; TOTOBHOCTH K MOPAJIFHO- ATHUECKOI
OIIEHKE HCIIONB30BaHUSI HAYYHBIX NOCTHKEHHUH, UyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPYKAIOIICH
CpEIBL.

o [Ilpumenenue nOAY4YeHHBIX 3HAHUI U YMEHUIl IS PCIICHUS IMPAKTHUECKUX 3a]ad IOBCEIHEBHOU
KHU3HHU, obOecredeHnss 0e30MacHOCTH COOCTBEHHOH JKM3HM, PAalMOHAIBHOTO HPHUPOIOINONb30BAHUS U
OXpaHbl OKpY>Karolen cpesbl.

Yu4eOHbIH Tpollecc MpeaycMaTpuBaeT (QOPMUPOBAHHE Yy IIKOJIHHUKOB HE TOJBKO 3HAHUU
(hM3MYeCcKUX 3aKOHOB, HO M 00IIey4eOHBIX YMEHUH, YHUBEPCAIBHBIX CIIOCOOOB EATEILHOCTH U KITFOUEBBIX
KOMIIETEHTHOCTEH. JTO IUTAHUPYETCsl AOCTHYh Ojaromaps HCIOJIb30BAHHIO YYUTEIEM COBPEMEHHBIX
MeJaroruueckux TeXHOJIOTUH, B YaCTHOCTH, MPOEKTHO- UCCIEA0BATEIbCKOTO METOa, CAMOCTOATEILHON 1
rpynmnoBoil pabotsl yuanuxcs, npumenennto KT u 1.1.

[Iporpamma mpenmoaraet UCIOIb30BAHNE AKTUBHBIX U HHTEPAKTUBHBIX (PUPM M METOIOB PabOTHI
C ydYamuMmucs: OO30pHBIE H YCTAaHOBOYHBIC JCKIMH, YYeOHBIE KOH(EpPEHINH, 3amuTa pedepaTos,



JKCIIEPUMEHTANBHBIC, JIA0OPaTOPHBIE W MPAKTUYECKHE 3aJaHus, 3a4eThl W KOHTPOJIBHBIC pPabOoTEHI,
IPEIMETHBIC OMMITHAIBI, SKCKYPCHH.

C nenpro GOpMHUPOBAHHS SKCIIEPUMEHTAIEHBIX YMEHUH B IpOTpaMMe IPEIyCMOTPEHO MPO BEICHIE
JIEBSITH Ta00OpaTOPHBIX PabOT, HA PU3NIECKUN TPAKTUKYM OTBOAMTCS 20 4acoB.

Temarndeckuii KOHTPOJb 3HAHUW W YMEHHHM YYalIUXCS OCYIIECTBISIETCS TPHU BBITOJTHEHUHU
KOHTPOJBHBIX pabOT, COCTOSAIINX U3 ABYX YaCTCH: 3aaHuil ¢ BRIOOPOM OTBETa M PACUETHBIX 3a/1ad,

Ocobennocmu npenodasanus npeomema

* EIMHCTBO M B3aMMOCBA3b BCEX pa3AeiOB KaK pE3yJbTaT IOCIEIOBATENbHONW AETANIM3ALUHU IIPU
W3y4YeHUH CTPYKTYpBl BemlecTBa (OT Makpo- J0 MuKpomacmTaboB). B rmaBe «3neMeHTHI
actpodusuku. OBomonus BcenenHol» paccMaTpuBaeTcsi oOpaTHas IOCIEIOBAaTENbHOCTH — OT
MEHBIINX MACIITa00B K 0OJIBIINM, 4TO 00ECIIeYNBaeT BHyTPEHHEE EAUMHCTBO Kypca;

* OTCYTCTBUE JAeJicHUS (U3UKH Ha KIACCHYeCKyl M coBpeMeHHyW (10 kmacc: crmenuanbHas TEOpHS
OTHOCUTENFHOCTH paccMaTpuBaeTcs BClied 3a MexaHukoi HproToHa kak ee o0oOmieHue Ha ciydai
JBIDKEHHMSI TE€Jl CO CKOPOCTSIMH, CPaBHMMBIMU CO CKOPOCTBIO CBeTa; 11 Kiacc: KBaHTOBas TEOPUS
OIIpeieJIAeT CIEKTPhl U3ITyUEHHS U MOTJIOMIEHHS BEICOKUX YaCTOT, UCCIELYyEeT MUKPOMUD);

* JI0Ka3aTeJbHOCTh HM3JIOKEHUS MaTepualna, 0a3upyromascs Ha MPOCTBIX MAaTeMaTHYEeCKUX METOJaX W
Ka4eCTBEHHBIX OLEHKaX (IIO3BOJISIOLIMX IONYy4YUTh, Hampumep, B 10 kiacce BhIpask€HHE AJIS CHUIIBI
TPEHUS] MOKOS W Ui aMIUIMTYAbl BBIHYXACHHBIX KOJ€OaHMH MasTHHKA, OLIGHUTHh PaAnyC UYEpHOU
IeIpel; B 11 Kiacce OLIEHUTH pa3Mep A1pa, SHEPTHIO CBSI3U AJIEKTPOHA B aTOME U HYKJIOHOB B SIZpE,
KPUTHUECKYI0 Maccy ypaHa, BEIMYUHBI 3apA70B KBAapKOB, YHCIIO 3Be3] B [ amakTHuke, MPUMEpPHBIH
Bo3pacT BcenenHol, mapameTrpbl BceneHHOM B IMJIAHKOBCKYIO AIOXY, KPUTHYECKYIO IUIOTHOCTh
BcenenHol, OTHOCUTENBHBIN NIEPEBEC BELIECTBA HAJ AHTHBEIIECTBOM, Maccy J[>KuHca, TeMueparypy u
npuMepHoe Bpems cBeueHus ConHIa, BpeMsi BOZHMKHOBEHMSI PEIMKTOBOTO H3JIyYEHHS, TIOTHOCTD
HEUTPOHHON 3BE3/IbI, YHCJIO BEICOKOPA3BUTHIX IIUBIIIN3ANNN BoBceneHHo);

* MaKCHMAaJbHOE HCIIOIb30BaHNE KOPPEKTHBIX (PU3NIECKUX Mojenel u aHamorui (mogenu: 10 xmace —
MOJIEJM KpUCTalja, 3JeKTpU3aluu TpeHueM; 11 kimacc — CBepXIpOBOIUMOCTH, KOCMOJIOTHYECKas
Monens dpuamana, MoJenb MPOCTPAHCTBA, UCKPUBIEHHOIO TpaBuTanueil; anamnoruu: 10 xiacc —
JBIDKEHUS

® YacTUI[ B OJHOPOJHOM TpABUTAIlMOHHOM M DJJIEKTpocTaTHUecKoM moisax; 11 kmacc —
pacrpocTpaHeHUs] MEXaHUYECKUX M DJIEKTPO MATHUTHBIX BOJIH, JIABJICHUS HJICATbHOTO M (POTOHHOTO
ra3oB);

* o0cyxIeHHe TpaHMIl NPUMEHMMOCTH BCEX H3ydaeMbIX 3akoHoMepHocTedl (10 kiacc: 3aKOHBI
Herorona, I'yka, Kynona, cnoxenusi ckopocreid; 11 kmacc: 3akoH Owma, Kiaccuueckas TeOpus
3JIEKTPOMArHUTHOTO M3JIyYEHUs) U UCIIOJb3YEMBIX MOJIeel (MaTepuaabHas TOUKa, WeabHBIA Ta3 U
T. 1.);

* HCIIONB30BAHME W BO3MOXKHAs MHTEpPHpETAaLUsl COBPEMEHHBIX HayuHbIX agaHHbIX (11 Kiacc:
AHM30TPOIHSL PETUKTOBOTO HM3IYyYCHHUsSI CBS3BIBACTCS ¢ 0Opa30BaHHEM aCTPOHOMHYECKUX CTPYKTYD
(momobuble uccnenoBanus Jhxona Masepa u [xopmka Cmyra Obutr yaocroeHbl HoOeneBckoii
npemuu 1o (pusuke 3a 2006 TOM), HA MIECTH PUCYHKAX MPHUBENIEHBI B pa3HBIX MaciiTabax 3D-kapTHHKH
Bcenennoit, nomyueHHbI€ 32 TIOCIEIHUE TOJIBI C TOMOIIBI0O KOCMHUYECKHUX TEJIECKOIIOB);

* paccMOTpeHHe TpUHIMIA JEWCTBUS COBPEMEHHBIX TeXHH4Yeckux ycrpoictB (10 kimacc:
CBETOKONHPOBAIFHONW MAILIMHBI, 3JEKTPOCTATUYECKOr0 (GUIbTpa IS OYMCTKH BO3IyXa OT IbUIH,
KJIaBHATypbl KoMIbloTepa; 11 kiacc: nerekropa METAIMYECKHX MPEAMETOB, MOe3Ja Ha MarHUTHOM
MOJyIIKE, CBETOBOJA), TMPHKIAJHOE HCIOJb30BaHHE Qu3nmyeckux siineHuit (10 kmacc: sBieHne
WIEKTPU3ALMN TPEHUEM B JaKTWIOCKOMMH; 11 Kiacc: 3J€KTpHYECKOro paspdia B IUIA3MEHHOM
JUCTLIeE);

*  OOIIEKYJIbTYPHBIH aclekT (DU3MUECKOrOo 3HAHWs, pealu3alus HICH MEKNpeaMeTHbIX cBszei (10
KJlacc: CHUMMETpHUSl B TPHPOJE W JKUBOIMCH, YIpyrue aedopMalud B OHOJOTUYECKUX TKAHSX,
¢u3nonornyeckoe Bo3JeiCTBUE MEPErpy30K Ha OPTaHU3M, CYILECTBOBAHHME DJIEKTPHUECKOIO IMOJS y
pb10; 11 knace: huznveckne NPUHLIMIBI 3peHUs], 0OBICHEHNE IPUYUH BOZHUKHOBEHHSI palallMOHHbIX
MOsICOB  3eMJIM, BBISICHEHHWE BKJIaJa pPa3NUYHBIX HCTOYHHKOB HOHHU3UPYIOIIETO W3IYyYEeHUS B
€CTECTBEHHBIN paJuallMOHHBINA (DOH, NCIONB30BaHKUE SBJICHUS PAJIMOAKTUBHOIO paclasa B H30TOIMHON
XpOHOJIOTUH, (HOPMYIHPOBKAa HEOOXOOMMBIX YCIOBHH BOZHHUKHOBEHHS OPraHUYECKOH XH3HH Ha
TJIaHETe).



e Cucrema 3aJaHuii, NPHUBEACHHHIX B y4eOHMKaX, HampaBlicHa Ha (OPMHUPOBAHHE TOTOBHOCTH H
CIIOCOOHOCTH K CaMOCTOSATENIbHOW HH(OPMAIIMOHHO-TIO3HABATEIbHON JICSTEIIHOCTH, BKJIIOYAs
YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(POPMAILUMM, KPUTHYECKH OLEHMBATh U
MHTEPIPETUPOBATh HHPOPMAIHIO, MOTYIaeMYI0 U3 PA3IHMYHBIX HCTOYHUKOB, YMEHHE CAMOCTOSITEIILHO
OILICHMBATh U MIPUHHUMATh PELICHHUS, ONPEAEIIAIONINE CTPATETHIO TOBEICHNUS, C YUETOM IPaXAaHCKUX U
HPaBCTBEHHBIX LIEHHOCTEH, YMEHHUSI NPHUMEHSTHh 3HAHUS U1 OOBSCHEHHS OKPYKAIOLIMX SIBICHUH,
COXpaHEHHs 340POBbsI, 00ecIIeYeHuUs] O€30MIACHOCTH KU3HEAEATEIbHOCTH.

e Kak B colepXaHUU y4eOHOTo MaTepHaia, Tak U B METOAWYECKOM amrapare Y4eOHUKOB pean3yeTcs
HANpaBJICHHOCTh Ha (HOPMHUPOBAHUE Y YdYaIIUXCA NPEAMETHBIX, METalpEeIMETHBIX M JIMYHOCTHBIX
pe3ynbTaTOB, YHHBEPCAIBHBIX VYEOHBIX JEUCTBUH M KIIIOYEBBIX KOMIleTeHIHWHA. B ydeOHmKax
IPUBEACHBl TEMBI IPOEKTOB, MHCCIEAOBATEIbCKUE 3alJaHMs, 3alJaHMs, HaIpaBJCHHbIE Ha
¢dopmupoBaHre UHGOPMAIMOHHBIX YMEHHH ydYallMXcs, B TOM YHWCIIE MPH PaboOTe ¢ JIEKTPOHHBIMHU
pecypcaMy U HHTEpHET-PECYpCaMH.

e (CymiecTBEHHOE BHHUMAaHHE B Kypce YAEISIETCSl BOIPOCAM METOAOJNOTHH (M3MKH U THOCEOJIOTHH
(OBIagEHNIO YHHBEPCAIbHBIMU CIIOCOOaMHU JIEATEIBHOCTH HAa NPUMEPAX BBLABWKEHUS TMIIOTE3 IS
00BsICHEHHSI N3BECTHBIX (PAaKTOB M SKCIIEPUMEHTAILHOM MPOBEPKH BHIABUTAEMBIX THIIOTE3, pa3padoTKe
TEOPETHUUECKHUX MOJENIEH MPOLIECCOB UM SIBIECHUH).



