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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma mo (pu3rKe Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHus IS
obyuvaroruxcst 10-11-x kiraccoB MBOYVY r. Bmanumupa «Cpennsist o01meodpa3oBaTesibHas
mkosia Ne 13 umenu ['epost CoBerckoro Coroza [I.J].IToronuna» pa3paboTana B
COOTBETCTBHH C TPEOOBAHMSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
roCcyapCTBEHHOT0 00pa30BaTEILHOIO CTaHIapTa CPEeIHEro o0IIero 00pa30BaHUsDY
(c M3MeHEeHUsAMH, BHECEHHBIMHU TIpUKa3oM MuHnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOn
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO OOIIET0 0Opa30BaHUsY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHMU3aIH U OCYLIECTBIICHUSI 00pa30BaTENbHOM IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM TPOTPaMMaM
HAYaJIbHOTO OOILEro, OCHOBHOTO OOILIET0 U CPEHEro 00IIero 00pa3oBaHus»;

e KOHIENINU IpenoJaBanus yueOHoro npenamera «Dusnukay,

e CII 2.4.3648-20 «CaHUTapHO-3THIEMHOJOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCTIUTAHMS U O0YUYCHHS, OTABIXA ¥ 03[JOPOBIICHUS ACTEH 1 MOJIOJICKIY,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WiK) OE3BPEIHOCTH ISl YelIOBEKa (haKTOPOB CPEIbl OOUTAHUSY,
YTBEP>KICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOro miaHa cpegHero oouiero o0pa3oBaHus, yTBepkJieHHoro npukazom [ bOY

MBOY r. Bnagumupa «Cpennsis odmeo0pa3oBarenbHas mkojaa Ne 13 umeru

I'epost Coserckoro Coto3a J[.JI.ITorogura» ot 30.08.2023 Ne 139 «O6

YTBEP)KJICHHH OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI CPEHETO O0IIEeTo

0o0pa3oBaHU;

(dbenepaibHON pabouel mporpamMmel 1o yueOHoMy npeamety «DPuszuka» 6a30BOro

YPOBHS.

PaGouas mporpamma opreHTHpOBaHA HA 1E€BbIe TPUOPHUTETHI, CHOPMYITHUPOBAHHBIE B
benepasibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
r. Bnagumupa «Cpennsis obuieoopazoBarenbHas mkoia Ne 13 umenn ['epost CoBeTckoro
Coro3za JI./JI.IToroguaa.

[Tporpamma o pu3uke 6a30BOr0 ypOBHS HA YPOBHE CpeIHEro o0Iero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE TOJIOKEHUN U TPEOOBAHMI K PE3yJIbTaTaM OCBOECHUS OCHOBHOM
obpa3oBaTenbHOU porpaMmel, ipeactaBieHHbIXx B PI'OC COO, a Takxke ¢ yueTom
(benepaibHON pabouelt TpOrpaMMbl BOCTIUTAHUS M KOHIIETIIAN TTPENOIaBaHus yueOHOTO
npenMera «Puznka» B 00pa3zoBaTeNbHbIX opranu3amnusax Poccuiickoit deneparumy,
peanu3yIoNnrX OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI.



ConeprkaHue mporpamMMsl 110 (pU3MKE HAIPABICHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyuatomuxcs 10-11 knaccoB npu 00ydeHnu ux Gpusuke Ha 6a30BOM ypOBHE
Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTrO Io1xoAa. IIporpaMma no ¢pusuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U METAPEAMETHBIM
pe3yabTaTaM 00y4eHHs, a TAKXKe YUUThIBACT HEOOXOAUMOCTb PeaTU3alii MEXITPEIMETHBIX
CBsI3el (PM3UKH C €CTECTBEHHO-HAYYHBIMU yUeOHBIMU ITpeaMeTaMu. B Hell onpenenstoTes
OCHOBHBIE LI€JIM U3y4eHUs (PU3MKH Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHusl, INIAHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (PM3HUKH: JIMYHOCTHBIC, METAIIPEIMETHBIC, IPEIMETHBIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3suke BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B TOM
Yuciie PeIMETHbIE Pe3yJIbTaThl 110 roJjaM 00y4eHus;
e cojepxaHue yueOHoro npeamera «Ousuka» mo rogam o0ydeHHUsl.

®du3nka Kak HayKa 0 HanOosee o0MMX 3aKOHAX MPHUPOIBI, BBICTYIIAS B KAUECTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpy KarolieM
mupe. [LIkonpHBIH Kypc (pU3HKH — CHCTEMOOOPA3YIOIIHIA Il €CTECTBEHHO-HAYYHBIX
yueOHBIX IPEAMETOB, HOCKOJIbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U
SBJICHHI, N3y4aeMbIX XUMHUEH, Oronoruel, pusnueckoit reorpadueii u aCTpOHOMHEH.
Vcnonb30BaHue U akTUBHOE IPUMEHEHHE (PU3UUECKUX 3HAHUI ONpeieNnsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHHA B Chepe IHEPTreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, OJIyYeHHs. HOBBIX MaTepHaJIOB € 3aJaHHBIMU CBOWMCTBaMHU U Ap. M3yuyeHue Gpusuku
BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa
o0yyaroimuxcs, B GOpMUPOBAHUE YMEHHUI IPUMEHATh HayYHbIN METO/1 O3HAHUS TPU
BBITTOJIHEHUH UMHU YIeOHBIX UCCIICIOBAHMM.

B ocHOBY kypca ¢u3uku A ypoBHS CpeAHET0 00111ero o0pa3oBaHusl MOJI0KEH P UIeH,
KOTOPBIE MOKHO pacCCMaTPUBATh KaK MPUHITUIIBI €70 TTOCTPOESHUSI.

Nnes nenoctHocTH. B COOTBETCTBUH € HEM KypC SIBIAETCS JIOTUYECKU 3aBEPIICHHBIM, OH
COJZIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET BOIPOCH KaK KJIACCHYECKOH, TaK
U COBPEMEHHOU (PU3UKHU.

Wnes renepanuzanuu. B cooTBeTCTBUM € HEll MaTepuan Kypca QU3UKU 00bEMHEH BOKPYT
¢usnueckux teopuil. Benyumm B kypce siBiseTcst popMHUpPOBaHUE NPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U TOJIE.

Wnes rymanurapuzanuu. Ee peanuzanus npeanoiaraet UCMoJib30BaHUE TYMaHUTApPHOTO
MOTeHIIMajaa PU3NYECKO HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHUS GU3UKU C Pa3BUTHEM
o0I1ecTBa, a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMH U SKOJIOTHYECKUMU
npoOIeMaMu.

Wnes npuknagnoi HanpasiaeHHocTH. Kype ¢bu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX IIPUIOKEHUN U3YYCHHBIX TEOPUN U 3aKOHOB.

I/I;[e;[ 9KOJIOTUu3anuu peajin3ycCTcsa NoCpCACTBOM BBECACHUA 3JICMCHTOB COIACPKAHUA,
ITOCBSIICHHBIX 5KOJOTHYCCKUM np06neMaM COBPEMECHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTUH, a Takke 00CYyKAeHHsI Mpo0JIeM palioOHaILHOTO
MIPUPOIONIONB30BAHUS U IKOJIIOTUIECKON 0€30IacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CpeHEro o0miero o0pa3oBaHus
SBIISIOTCS (pU3nYecKre Teopruu ((OPMUPOBAHKE MTPEACTABICHHN O CTPYKTYPE IOCTPOCHHUS
¢duznveckoii Teopuu, poiu HyHIaMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX
IIPECTABICHUSX O IPUPOAE, IPaHUIIAX TPUMEHUMOCTH TEOPHUH [UIsl OIIMCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIHN 10AX0/] B Kypce (DM3UKU peanu3yeTcs IPekae BCEro 3a cUeT
OpraHU3aIMH SKCIEPUMEHTAIBHOMN esATebHOCTH oOyyJatomuxcs. /i 6a30Boro ypoBHs
Kypca (GU3UKU — 3TO UCIIOJIb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB U Ja00paTOPHBIX pabOT, KOTOPBIE B MpOrpamMme 1o (pusnke 0ObeAUHEHBI B
O0IIMI CIUCOK YYEHNYECKUX MPaKTHUECKUX padoT. BrijeneHue B yka3aHHOM MepeyHe
1a00paTOPHBIX PadOT, MPOBOAUMBIX JJIsI KOHTPOJIS U OLEHKH, OCYIIECTBIISCTCS Y4aCTHUKAMH
00pa3oBaTeNbHOIO NPOIEcca UCXOs U3 OCOOEHHOCTEH MIIAHUPOBAHUS U OCHALICHUS
kaOuHeta gusuku. [Ipu aToM obecrieunBaeTcs OBIaACHUE 00YHAIOIUMUCA YMEHUSIMU
IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEI0OBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH U
MIOCTAHOBKY OIIBITOB 10 IIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAenseTCs pEIICHUIO0 PaCUETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu aTom st
pacUYeTHBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3a7a4U C SBHO 3aIaHHON (DHU3UYECKON MOJIEIIBIO,
MTO3BOJISIOIINE PUMEHSTh H3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK U UHTErpUpYs 3HaHUS U3 PA3HBIX pa3zenoB. /[ kaueCTBEHHbIX 3a7a4
MIPUOPUTETOM SIBJISIFOTCS 3aJaHMs HA 00BICHEHUE MPOTCKAHUS PU3NICCKUX SBICHUIN U
MIPOLIECCOB B OKPY’KaloleH KU3HH, TpeOyIolIre BIoopa PU3NYecKoil MOACTH TSl CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu @PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00€CTIEUeHUIO
y4eOHOro nporiecca 6a30BbI YpOoBEHB Kypca (M3HKU HA YPOBHE CPEAHETO OOIIEro
00pa3oBaHMs JOJDKEH U3y4aTbCs B YCIOBUSAX MIPEIMETHOrO KaOuHeTa (PU3MKU WK B
YCIIOBUSIX MHTETPUPOBAHHOT'O KaOMHETa NMPEAMETOB €CTECTBEHHO-HAYYHOI0 LK. B
KaOuHeTe PU3UKHU JT0JKHO OBITh HE00X0AMMOe J1abopaTopHOe 000pyI0BaHUE TS
BBITTOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (PU3HKE yUEHHUECKUX MPAKTHYECKUX padoT
JIEMOHCTPAIlMOHHOE 000PYy10BaHHE.

JleMOoHCTpalnoHHOE 0060py1oBaHHEe (OPMHUPYETCSI B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 00ECIIeUnBaET OCTAHOBKY MEPEUYHCICHHBIX B IPOrpamMMe
10 (pU3KKE KIHOUYEBBIX JEMOHCTPALUHI ISl UCCIIEOBAHUS U3yYaeMbIX SIBICHUH U MIPOIIECCOB,
SMIUPUYECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGoparopHoe 000py10BaHHE JIJIsl YYEHUUECKUX MPAKTUYECKUX paboT hopMupyercs B BUE
TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeUMBAETCS B pacyeTe OJJHOr0 KOMITJIEKTa Ha JIBYX
oOyuatronuxcs. TemaTnueckne KOMIUIEKThI Ja00paToOpHOTro 000py10BaHuUs JOKHBI ObITh
MOCTPOEHBI HA KOMIIEKCHOM HCIIOJIb30BAaHUH aHAJIIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX 1abopaTOpHil.

OCHOBHBIMU LEJIAMU U3YUCHUSA (1)H31/IKI/I B 06H_[eM 06pa3OBaHI/II/I SIBJISIFOTCSI .



e (hopMHpOBaHHE MHTEPECA U CTPEMIICHHS O0YJAIOIINXCSA K HAYIHOMY U3yYCHHUIO
IPUPOIBI, PA3BUTHE WX WHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BHUTHE MIPEACTABICHUI O HAYYHOM METOZE MO3HAHMA U (hopMHUpOBaHHE
HCCIIEIOBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHUs] OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH,

e (opMHpOBaHHE YMECHUI OOBSCHATH SIBICHUS C UCTIOJIB30BAaHUEM (DU3MUECKIX
3HAHUH U HAYYHBIX JJOKA3aTENbCTB;

e (hopMHpOBaHHE NPEICTABICHUI O POIH (HU3UKH IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JIoCTIKEHHE THX 1LIeJiei 00ecrieunBaeTcsl pelIeHUEM CIEAYIOIINX 3a/1a4 B IIpolecce
U3y4eHHs Kypca QU3UKU Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:

e MPHOOpPETeHHE CHUCTEMBI 3HAHHI 00 00MKX (PHU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUsX, BKIIKOYas MEXaHUKY, MOJIEKYJLIPHYIO (PU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue yMEHU NPUMEHSTh TEOPETUUECKUE 3HAHUS JUI1 O0OBSICHEHUS
(Gu3NYECKUX SIBICHUN B IPUPOJIE U JISl IPUHATUS IPAKTUUECKUX PELICHUM B
HOBCEHEBHOM KU3HU,

e OCBOCHHE CHOCOOOB peIIeHHs PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHON (U3HUYECKOIl
MOJIEJIBIO, 33/1a4, [T0JIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/JaHue (PU3UIECKOI
MOJIEJIN, aJ€KBaTHOM YCJIOBUSAM 33/1a4H;

e TOHMMaHUE (PU3MUYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

e OBJIAJICHUE METO/IaMHU CAMOCTOSITEIILHOIO IUIAHUPOBAHUS U IIPOBEICHUS
(GU3nIeCKUX SKCIIEPUMEHTOB, aHAJM3a U HHTEPIPETauy HHPOPMAIIUH,
OIpeENIEHUs JOCTOBEPHOCTH MTOJIyYEHHOTO PE3YJIbTaTa;

e CO3/aHHUE YCIOBUH JUIsl pa3BUTHsI YMEHUI IIPOEKTHO-UCCIIEA0BATENbCKOH,
TBOPUYECKOH 1€ATEIBHOCTH.

Ha usyuenue ¢usuku (6a30Bblif ypoBEHb) Ha YPOBHE CPEAHETO 00IIIEro 0Opa3oBaHHsI
orBoautcs 136 yacos: B 10-m kiacce — 68 vacos (2 yaca B Heneno), B 11-m kitacce — 68
vacoB (2 yaca B HEJIEJIHO).

[Ipennaraemslii B mporpamMme 1o pu3uKe rnepeueHs J1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEH/I0BaHHBIM, YUUTENb JI€aeT BIOOP NMPOBEICHUS 1a00paTOpHBIX paboT U
OTIBITOB C yYETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yYatoIInXCsl.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ’[B?:YIOTCS[ y‘~IG6HI/IKI/I, }IOHYHIGHHI)IC K UCITOJIB30BAHUTO
MIPH peaTn3alii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3AIUIMH,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO I€ATEIHHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e ®usuka, 10 kmacc/ Msakumies I'.5., bByxosues b.b., Corckuii H.H. o penaknueit
[TapdentpeBoit H.A., Akuronepnoe obmectBo «M3narensctBo "TIpocsemenue;
e ®usuka, 11 kmacc/ Msakuries I'.J1., byxosues b.b., Hapyruu B.M. nox penakiueit
[TapdentpeBoit H.A., Akunonepnoe obmectBo «M3narensctBo "IIpocsemenue;



DeKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIB30BAHUIO NPU peaTn3aluu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOTO

00111ero, OCHOBHOTO OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MpUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

o Poccwuiickas anekrponHas mkoisa — resh.edu.ru/subject/28/10/
o bubmuoreka matepuanos ®PI'MC «Mos mkosa — lib.myschool.edu.ru/market

IlnanupyemMble pe3yjabTaThbl 0CBOEHHUS
MPOrpaMMBblI

OcBoenue yuebHoro npeamera «Dusnkay Ha ypoBHE CPEAHETO 0011ero o0pa3oBaHus
(6a30BbIi YpOBEHb) JODKHO 00ECICUUTh JOCTHIKEHUE CIICIYIOIINX JTHYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE pe3yJibTAaThl

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera « PU3nKa» JOKHBI OTPaXKaTh
TOTOBHOCTB U CIIOCOOHOCTH 00Y4YaIOUINXCSI PyKOBOJICTBOBATHCS COPMHUPOBAHHOM
BHYTpPEHHEH NO3ULMENH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOIO
00111eCTBa, pacUIMpEeHHE KU3HEHHOTO OIBITA U OIBbITA AEATEIILHOCTH B MPOLIECCE PeATU3aLlH
OCHOBHBIX HaIlPaBJICHUI BOCIIUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKOW MO3UITUN O0YJAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO O0IIEeCTBa;

HpI/IHSITI/Ie TpaI[I/IIII/IOHHI)IX 06IIIG‘~IGJ'IOBCLIGCKI/IX FYMaHHCTquCKHX Hu I[CMOKpaTI/ILIeCKI/IX
[EHHOCTEMH,

TOTOBHOCTh BECTH COBMECTHYIO JACSITEILHOCTh B MHTEpECaX IPasKIaHCKOro 00IIecTBa,
y4acTBOBATh B CAMOYTIPABJIICHUH B 00pa30BaTeIbHON OpraHu3alliu;

yMEHUE B3aUMOJIECUCTBOBATh C COLMAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NAaTPHOTHYECKOTO BOCTIUTAHHUSI:

C(I)OpMI/IpOBaHHOCTB pOCCHfICKOfI Pan(I[aHCKOﬁ HUACHTUYHOCTH, ITIaTPHUOTHU3MA,



[ICHHOCTHOE OTHOIIICHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHHUSIM POCCUHCKUX YICHBIX
B 001acT (PU3UKU U TEXHUKH;

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .
C(bOpMI/IpOBaHHOCTB HpPaBCTBEHHOI'O CO3HAHMsI, OTUYECKOI'O IIOBCACHU A,

CIOCOOHOCTD OIICHUBATh CUTYyallMIO U IIPUHUMATh OCO3HAaHHEBIC PCIICHHA, OPUCHTUPYSACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YMCJIC B JICATCIIBHOCTHU YYCHOTO,

OCO3HAHHWE JIMYHOTO BKJIA/A B IIOCTPOCHHE YCTOWIUBOTO OY/IyILETO;
4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOLICHUE K MUY, BKJIIOYast 3CTETHKY Hay4YHOTO TBOPYECTBA, IPHCYIIETO
¢busnveckoii Hayke;

5) Tpy10BOT0 BOCIIMTAHUSI:
MHTEpEC K pa3nuyHbIM chepam mpodeccuOHATbHON AeATENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKOM M TEXHUKOH, yMEHHE COBEPILIATh OCO3HAHHBIN BbIOOP Oyay1ieil nmpodeccuu u

PCAIN30BLIBATH COOCTBEHHBIE )KU3HEHHEIE IJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO B 00J1acTH (PU3KMKHU HA
MPOTS)KEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh IKOJOTMUECKON KYJIBTYphl, OCO3HAHKE TII00aIBHOIO XapaKTepa
9KOJIOTMUYECKUX MPoOeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPYXAIOIIECH Cpeie HAa OCHOBE 3HAHUS LEIeH
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHue ONbITa JACITSILHOCTH YKOJIOTHUECKON HAMPABICHHOCTH HA OCHOBE UMEIONITUXCS
3HaHUU 10 (pu3HKe;

7) HIEHHOCTH HAYYHOI'O TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS
¢bu3nueckoil HayKu;

OCO3HAHHUC LICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLCCCC N3YUCHUS (I)I/I3I/IKI/I

OCYIIECTBIIATH MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUIyaIbHO U B
rpymnre.

MeTanpeaMeTHbie pe3yJbTaThl

IMo3naBaTenbHbIE YHHBePcAJbHbIE YueOHbIE el CTBUS



Ba3oBrble Jjornueckue aeicTBuA

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEIEATh UEIH AESITEIbHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX
JIOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHS B paCCMATPUBAEMBIX (PU3HUECKUX
SBJICHUSIX;

pa3pabaThIBaTh IJIaH pelIeHHs] MPOOIEMbl C YIETOM aHaIM3a UMEIOLIUXCS
MaTepUabHBIX U HEMaTEPUAIbHBIX PECYPCOB,3

BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUN JEATENBHOCTH;

KOOPJIUHHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHIX PEaTbHOTO, BUPTYAJIHLHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

BJIaACTh Hay‘~IHOf/'I TepMI/IHOHOFHCfI, KIIFOUEBBIMU ITOHATHUAMU U METOJaMH
bu3nuecKoil HayKH;

BJIaACTh HaBBIKaAMH y‘-IG6HO-HCCJICIIOB3.T€JII:CKOfI u HpOGKTHOfI JACATCIIBHOCTHU B
o0nacTi GpU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOUCKY
METO/IOB PEUICHUs 3a71a4 PU3NIECKOTO CONEPIKAHMs, TPUMEHEHHIO Pa3InYHbBIX
METO/I0B [IO3HAHMUS,

BJIAACTh BUAAMU JCATCIBbHOCTH I10 MMOJIYUYCHHUIO HOBOI'O 3HAHUA, €TI0
UHTEpIpeTalyi, Ipeodpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCJIE IIPH CO3AaHUHU YUEOHBIX TPOEKTOB B 001aCTH (PHU3HKH;

BBISBJIATH IPUYMHHO-CIIECTBEHHBIE CBSA3H U aKTyaJIn3UpOBaTh 3a7a4y, BbIABUTATh
THUIIOTE3Y €€ PCUICHUW S, HAXOAWUTH apryMEHTHI AJId JOKAa3aTCJIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PEIICHNUS;

AHAJIIM3UPOBATD MMOJYUYCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YIbTAThl, KPUTHUYCCKHU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U (POPMYIMPOBATH COOCTBEHHBIE 3a]]aull B 00pa30BaTeNIbHOM
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YyYeHUU (HU3UKY,

AaBaTb OUCHKY HOBBIM CUTyalluAM, OICHHUBATH HpHO6pGTGHHBIfI OIIBIT,

YMETb NIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1acTh
JKU3HCACATCIbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MpEeAMETHBIX o0acTeil;

BBIJIBUT'aTbh HOBBIC UJICH, IIPpEAIaraTb OpUrnHaJIbHbIC TOAXOAbI 1 peIIICHI/Iﬂ;

CTaBUTh MPOOJIEMBI U 33aJ]auH, JOMyCKalOI1e allbTepHATUBHbIEC PELLICHMUS.

Pabora ¢ undopmanmei:

BJIa/IETh HAaBbIKAMU MOJy4YeHUs! HHPOpMauu GU3NYECKOTO COACPKAHUS U3
HCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIAT ITIOMCK, aHAIIU3,
CUCTEMAaTH3aINI0 U MHTEPIPETAlUIo HH(OPMALIUU pa3InYHbIX BUIOB U HopM
[IPE/ICTABIICHUS,

OLIEHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

UCIOJIb30BATh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
pELIEHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3alMOHHBIX 33]1a4 C



coOroIeHreM TpeOOBaHUN IPTOHOMHUKHU, TEXHUKU 0€301TaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYCCKUX HOPM, HOPM HH(POPMAITUOHHOMN
0€30I1aCHOCTH,

e CO3/1aBaTh TEKCTHI (PU3UIECKOTO COMNEPIKAHUS B PA3IMYHBIX (hOpMaTax ¢ y4eToOM
Ha3HAYCHHS HH(POPMAIIMK U LIEJICBOW ayIUTOPUH, BBIOUPAs ONTHUMAIIbHYIO (hOpMY
MIPEJICTABICHUS U BU3YaJIH3aI[iu.

KOMMyHI/IKaTI/IBHBIe YHuBEpPCaJdbHLIC yqeﬁnble JeHCTBHA.

e OCYULIECTBJIATH OOIIEHNE HA ypoKaX (PM3UKU U BO BHEYPOUHOM JNESATEIBHOCTH;

e pacro3HaBaTh MPEINOCHUIKA KOHPIUKTHBIX CUTYAIHI U CMAT4aTh KOH(IUKTHI;

e Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

e IIOHMMATh U UCIOJIb30BATH IPEUMYLIECTBA KOMAaHAHON U UHANBUIYAIbHOU PabOTHI;

e BBIOMPATh TEMATUKY M METOBI COBMECTHBIX JACUCTBHUI C yUETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJJ0r0 WICHA KOJUIEKTUBA;

e TPUHUMATh 1IEJI1 COBMECTHOM I€ATEIBHOCTH, OPraHU30BbIBAaTh U KOOPIMHUPOBAThH
JEHCTBUA 10 €€ TOCTHIKEHUIO: COCTABIIATH IUIaH JEHCTBUI, pacpeaeiaTh POIH C
y4€TOM MHEHUH yYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI,

e OIICHMBATh KAUECTBO CBOETO BKJIA/Ia M KaXKIOI0 Y4aCTHUKA KOMaH/bI B OOLIMii
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM,;

e TIpelaraTbh HOBBIE IIPOEKTHI, OLIEHUBATD UJECH C IO3ULUU HOBU3HBI,
OpPUTHHAJILHOCTH, IPAKTUUECKOIN 3HAUMMOCTH;

e OCYILECTBJIATH IO3UTUBHOE CTPATETUYECKOE ITOBEJCHUE B PA3JIMYHbBIX CUTYaLUsAX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranusanms:

e CaMOCTOATENIBHO OCYLIECTBIATH M03HABATEIbHYIO AEATEIBHOCTD B 00J1aCTH (PU3UKH
Y aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE
3ajauu,

e CAMOCTOATEIBHO COCTABIATH IIJIaH PEIICHUSI PACUETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBIITOJHEHUS IPAKTUYECKOH paboThI C yUeTOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNNOYTEHUH;

e J1aBaTh OIICHKY HOBBIM CUTYaIUsM,

e pacHIMpATH PAMKH Y4eOHOIo IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOUTEHH;

e JIeJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pPEILICHHUE;

e OIICHMBATH NPUOOPETEHHBIH OIBIT,

e crnoco0cTBOBaTh (GOPMUPOBAHUIO U MTPOSBIECHUIO SPYAUIIMU B 00J1aCTH (PU3UKH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

e JIaBaTb OLUCHKY HOBBIM CUTyallsIM, BHOCUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLICHMBATh COOTBECTCTBUEC PE3YJILTATOB LICIISIM,

e BJIaJACTh HaAaBBIKAMU MM03HABaTEILHOMN pe(l)J'IeKCI/II/I KaK OCO3HaHUs COBEPIIaCMbIX
ﬂeﬁCTBHﬁ W MBICJIUTCIILHBIX MTPOILIECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;



e HCIOJB30BaTh IPUEMBI Pe(IEKCUH Ul OLIEHKU CUTYyalluu, BBIOOPA BEPHOTO
pelieHus;

e YMETb OLICHUBATH PUCKU M CBOEBPEMEHHO IPUHUMATD PEILIECHUS 110 UX CHIKECHHUIO,

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHAJIU3€E PE3YJIBTATOB JIEATEIbHOCTH,

e IPUHUMATh ce0sl, IOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX IIPU aHAJIU3E PE3YJIBTATOB JIEATEIbHOCTH,

e IIPU3HABATh CBOE IIPABO U IIPABO JPYI'UX HA OLIUOKH.

B nporiecce gocTHKEHHSI TMYHOCTHBIX PE3YJILTATOB OCBOCHHUS MPOrPAMMBI 10 (BU3HUKE 15
YPOBHS CPETHETO OOIIET0 00pa3oBaHus y 00YYAIOIINXCSl COBEPIIICHCTBYETCS
IMOIMOHAIBHBIA HHTEIUIEKT, MPEANOIararimi chopMHUPOBAHHOCTS:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHME, BUJICTh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOLMOHAIILHOM cepHl,
OBITh YBEpEHHBIM B ce0€;

e CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOIIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHNE, CIIOCOOHOCTD aallTHPOBATHCA K
SMOIMOHAJIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

e BHYTpPEHHEW MOTHBAINH, BKIIOYAIONIEH CTPEMIIEHUE K IOCTUKECHUIO [ENU 1
ycIiexy, ONTHMU3M, HHULIMATUBHOCTD, YMEHHE JICHICTBOBATH UCXO/IS M3 CBOMX
BO3MOKHOCTEH,

e OMIIaTHH, BKIIOYAIOUIEH CIIOCOOHOCTH MOHUMATh 3MOLIMOHAIEHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €TI0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTD K
COYYBCTBHUIO M CONIEPEKUBAHUIO;

e COIMAJBHHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHHS C

JPYTHMU JIFOJbMH, 3a00THTHCS, IPOSIBIISITH MHTEPEC U Pa3peniaTtb KOH(QIUKTHI.

IIpeanMeTHBIE pe3yabTAThI

10-1 kiaace

K koniy o6yuyenus B 10-M ki1acce mpeIMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaxxaTh c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

e JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO PUZUKHU B (DOPMUPOBAHUHI
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJICH;

e YYHUTHIBATH T'PAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOUKa, HHEPIUAIbHAS CUCTEMa OTCYETa, a0COIFOTHO TBEPJIOE TEIIO,
WJICaJIbHBIN a3, MOJEIIH CTPOEHHUS T'a30B, )KUJIKOCTEN U TBEPIBIX TEJ, TOUYECYHBIN
AJICKTPUUCCKUN 3apsi]l IPH PelIeHn: (PU3NIECKUX 3a/1ad,

e pacno3HaBaTh pusnuecKue sBicHHS (IPOIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKU . PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJTHOE TIAJICHHUE TEJI, ABMKEHUE TI0 OKPYKHOCTH, UHEPITHS, B3aUMOICHUCTBIE
ten, nudy3us, OpOyHOBCKOE BUKEHHUE, CTPOSHHUE JKUIKOCTEH U TBEPABIX Tel,
u3MeHeHHe 00beMa Tell IPU HarpeBaHuK (OXJIaXICHHH), TEIJIOBOE PABHOBECHE,
HCIIApEeHUE, KOHICH Ay, [JIaBJIICHUE, KPUCTAIUIM3ALMs, KUTIEHUE, BIAXXHOCTh
BO3/yXa, MOBBILICHHE JABJICHHUS ra3a Mpy €ro HarpeBaHUU B 3aKPBITOM COCY/IE,



CBSI3b MEXJIy ITapaMeTpaMHu COCTOSIHHS T'a3a B U30IPOIIeccax, MICKTPU3aUs Tel,
B3aUMOJICHCTBUE 3aps/10B,;

OMHCHIBATh MEXAHMYECKOE JIBHIKCHHE, UCIIOIB3Ys (PU3NICCKHE BETUUNHBI.
KOOpJMHATA, MyTh, IEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIa,
HUMITYJIbC TeJIa, KHHETHYECKash YHEPTUs, TOTEHIIHATbHAs SHEPTHsI, MEXaHUUYECKast
paboTa, MeXaHHYECKasi MOIIHOCTh; TIPY OIMMMCAHUU MPABUILHO TPAKTOBATH
(U3UYECKUI CMBICI UCTIOIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U SIUHUIIBI,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE TAaHHYIO (U3NYCCKYIO BEIIMYUHY C APYTUMU
BEJIMYHMHAMHY,

OIHCHIBATh N3yYEHHBIC TEIUIOBLIC CBOMCTBA TEIl U TCILIOBBIC SBJICHUS, HCIIOJIb3Y S
dbu3nYecKue BeTUYMHBI. IaBJICHUE Ta3a, TeMIepaTypa, CpeaIHss KHHETHYECKas
DHEPrusl Xa0THUECKOTO JBIKCHUS MOJICKYJI, CPEIHEKBaIpaTHIHASL CKOPOCTh
MOJIEKYJI, KOJJUYECTBO TEIUIOThI, BHYTPEHHSS SHEPTHUs, padboTa ra3a, kKodhpuiueHT
MIOJIE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATEIIS; IPU OMMCAHUM MPABUIBLHO TPAKTOBATH
bu3nYECKUl CMBICI UCTIONb3yEeMbIX BETUYHMH, UX 0003HAUEHUS U €IUMHUIIB,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE TaHHYIO (U3NUYCCKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMH,

OIHMCHIBATh U3yYCHHBIC AICKTPUICCKUE CBOWCTBA BEUIECTBA U AIICKTPUUICCKUE
siBJIeHUS (IPOLIECCHI), HCIOB3Ys PU3MYECKUE BETHMUMHBI: SICKTPUICCKUI 3apsi,
AIIEKTPUIECKOE T0JIC, HAPSHKEHHOCTH TOJIs, TOTEHITUAN, PAa3HOCTh MTOTCHIIUAJIOB;
IIPYU ONMUCAHHUHU MIPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIIOIb3yEMbIX
BEJIMYMH, X 0003HAYCHHS U SAMHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BEIMYMHAMH;
aQHATM3UPOBATH PUINICCKUE TIPOIICCCHI U SIBJIICHUS, UCTIONB3YS (GU3NISCKUE 3aKOHBI
Y TIPUHITUIIEL. 3aKOH BceMupHOro tarotenus, |, Il u 11l 3akonsr HetoToHa, 3aKoH
COXPAaHCHUS MEXaHHUYECKON YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, TIPUHITUTT
CYNEPHO3UINH CUJI, IPUHITUI PABHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCUETA,
MOJICKYJISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHUS BEIIIECTBA, Ta30BhIC 3aKOHBI, CBS3b
CpenHel KHHEeTHYEeCKON PHEPTHH TEIIOBOTO ABMXKEHUS MOJIEKYJ ¢ a0COTIOTHOM
TEMIIEPATYPOH, IIEPBBIA 3aKOH TEPMOTUHAMHUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KyloHa, mpu 3TOM pa3andaTrh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BRIPAKEHHUE U YCIIOBUS (TPaHUIIbI,
00J1aCTH) MTPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TIPHHIIHITHI JICWCTBUS MAIIHH, TPHOOPOB M TEXHUIESCKHIX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM
JKU3HU;

BBITIONTHSATH KCIIEPUMEHTHI 10 UCCIIETI0BAHUIO (DU3MUECKUX SBICHUI U TIPOIIECCOB C
MCIIOJTb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPECHUM, TIPH STOM (DOPMYITHPOBATH
npo6iieMy/3a1a4dy ¥ THIIOTE3y yu4eOHOr0 SKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3
MIPEIOKEHHOTO 000PYI0BAHHUS, TPOBOJANTH OMBIT U (POPMYITUPOBATH BHIBOIBI;
OCYIIECTBISTh MPSMBIE B KOCBEHHbIE H3MEPEHUs (PU3HUUECKUX BEIUYUH, IPH 3TOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHUS M UCITOJIb30BAaTh U3BECTHBIC METOIBI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCIICIOBATh 3aBUCUMOCTH MEXTy (U3NISCKUMU BEIIMYMHAMHE C UCIIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH, TIPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
Pe3yJIbTATHI ITOJTYICHHOMN 3aBUCUMOCTH (DU3MUSCKUX BEIIMYUH B BUJIC TAOJHUI] U
rpaduKoB, IeNaTh BBHIBOJIBI 110 pe3yIbTaTaM UCCIICTOBAHMS,

coOJTFOIaTh MpaBUIIa OE30IMACHOTO TPYy/aa IPH IMPOBEICHNUN UCCIICIOBAHHUIA B paMKaX
y4e0HOT0 IKCIIEPUMEHTA, YIeOHO-UCCIEeIOBATENECKON U MPOSKTHON JAeSITeNbHOCTH
C WCIIOJIH30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB M JTAOOPATOPHOTO 000PYA0BAHHS;



e pelIaTh pacYCTHBIC 3a/Ia4M C SABHO 3a/IaHHOI (PU3NUIECKON MOEIBIO, HCIIOb3Ys
(bu3nvecKre 3aKOHbBI ¥ IPUHITKIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a7aud BHIOMPATh
(GHU3HUECKYIO MOJICITb, BBIICIATH (PU3NIECKUE BETMIMHBI U (HOPMYIIbI,
HEOOXOIMMBIC JIJIS €€ PEUICHHUS, TIPOBOUTh PACYCThI U OLICHUBATh PEATbHOCTD
HOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETUUHHBI,

e pelaTh KAUECTBEHHBIC 33/1aUM . BBICTPAUBATh JIOTUYECKU HEIPOTHBOPEUNBYIO
IIETIOYKY PACCYXICHUI C OMOPO Ha U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYeCcKue SIBICHHUS,

e HCIOJIb30BATH MPH PEUICHUH YUeOHBIX 3a71a4 COBPEMEHHbBIC HHPOPMAIIMOHHbIC
TEXHOJIOTUH ISl [TIOUCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMU U TIPEICTABICHUS
y4eOHON ¥ HAYYHO-MOMYJIIPHON HHPOPMAITHH, TTOJYYCHHON M3 Pa3InYHBIX
UCTOYHUKOB, KPUTHUCCKU aHAJTM3UPOBATh MOJydaeMyro HH(pOpMaIuio;

e [PUBOIUTH IPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOCIKHBIX YICHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MTPOIECCOB OKPYIKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHHKH U TEXHOJOTHH;

e HCIIOJB30BATh TEOPETUUCCKHUE 3HAHUS 110 (PU3HMKE B MOBCEIHCBHOM JKU3HU JIJIS
obecrieueHust 6€30MacHOCTH IPU OOpAICHUH ¢ IPUOOpaAMU U TEXHHUSCKHUMHU
YCTPONCTBAMH, JJISi COXPAHEHHUS 3[J0POBbS U COOJIIOACHUS HOPM SKOJIOTHIECKOTO
HIOBE/ICHHsSI B OKPYXKAIOIIEH Cpee;

e paboTaTh B IPYIIIE C BHIMOJHEHHEM PA3IUYHBIX COIHATBLHBIX POJICH, TNIAHKPOBATh
paboTy TPYIIIbI, PAMOHATIBHO pacpeessTh 00S3aHHOCTH U TNIAHUPOBATh
NCSITeJIbHOCTh B HECTAHAPTHBIX CUTYAIHSIX, aICKBATHO OICHMBATH BKJIA/ KaXI0TO
U3 YYaCTHUKOB IPYIIIbI B PEIICHUE pACCMATPUBAEMOM MPOOIICMBI.

11-i1 kaace

K o1y o0yuenus B 11-M kj1acce rpeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

e JIEMOHCTPUPOBATh Ha MPUMeEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHONU TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOH J1eATeNbHOCTH JIIOAEH, [IETOCTHOCTh M €AMHCTBO
($u3nYeCcKOi KapTUHBI MUPA,;

e YYUTBIBATh TPAHUILIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIeNeil: TOUeUHBbIi
DIIEKTPUUYECKHI 3apsijl, JIyd CBETa, TOUCUHBIH HCTOUHUK CBETA, SICPHAS MOJIENb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO siipa MpH peleHnH (U3nyecKux 3aaad,

e pacro3HaBaTh (U3MUECKHE SBICHUS (IPOIECChI) U OOBICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTpHUECKasi POBOJAUMOCTH,
TETIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMAarHUTHAs UHIYKIHs, JeHCTBUE MArHUTHOTO MOJIS HA
MIPOBOTHHUK C TOKOM U JIBHYKYIIHUNCS 3apsi], IIEKTPOMarHUTHBIE KoJIeOaH!s 1
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPaXKEHUE, IPEIOMIICHHE,
uHTEephepeH s, TUPPaKIUI U TOJIAPU3AIUS CBETa, TUCTIEPCHSI CBETA,
doroanexrpuueckuii 3pdext (horoaddekr), cBeToBOE NaBICHNUE, BOSHUKHOBCHHE
JMHEWYATOTo CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAs
PaTuOaKTUBHOCTS,

e OIHKCHIBATh U3yUYCHHBIC CBOICTBA BellecTBa (3JEKTPHUSCKHE, MATHUTHBIE,
OIITHYECKHE, ITEKTPUIECKYIO MPOBOJMMOCTD Pa3IMYHBIX CPE) U
AJIEKTPOMArHUTHBIC ABJICHUS (IPOIECCHI), UCTIONB3YS (PU3NIECKUE BETHYHMHBI
AIIEKTPUUYECKUI 3apsijl, CHIIa TOKA, SJIEKTPUUECKOE HAIPsSHKEHHE, DJICKTPUIECKOe



COTPOTUBIIEHUE, PA3HOCTh MOTEHINAJIOB, JIEKTPOABMKYIIas cuiia, paboTa ToKa,
MHAYKIMSI MArHUTHOTO 10JIs, cuiia Ammnepa, cuiia JIopeHua, MHAyKTUBHOCTb
KAaTYLIKH, SHEPTUSI JIEKTPUYECKOIO0 U MAarHUTHOTO NOJIEH, TEPUOJT U YaCTOTa
KoJIeOaHUH B KoJeOaTeTbHOM KOHTYpE, 3aps/] U CHJIa TOKa B IpoLiecce
FapMOHHYECKHX AJIEKTPOMATrHUTHBIX KoJieOaHuii, (POKyCHOE pacCTOSIHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU OMMCAHUU TPABUIBHO TPAKTOBATH (PH3MUECKUI
CMBICJI HCTIOJIb3YEeMbIX BEJIMYHH, UX 0003HAYEHUS U €IUHUIIbI, YKA3bIBATh
(opMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBATh N3Y4YCHHBIC KBAHTOBBIC SIBJICHHUS U MPOLIECCHI, UCIIOB3Ys (pu3nuecKue
BEJIMYMHBI. CKOPOCTh IEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTA CBETA,
SHEPTHUs U UMITYJILC (OTOHA, IEPHOJ MOJTypacaja, YHEPTUs CBA3U aTOMHBIX s7ep,
IIPU ONMMCAHHUU MIPABUIIBHO TPAKTOBATH (PM3MUYECKUN CMBICI HCIIOIb3yEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIIIE
JMaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIMYMHAMHU, BHIYUCISATH 3HAYCHHE
(U3UYECKON BEIIMYUHBI,

e AHANU3HUPOBATH (PU3UUECKHE MPOLIECCHI U SABICHUS, UCTIONB3YsI PU3NUECKIE 3aKOHBI
Y IPUHLUIBL 3aK0H OMa, 3aKOHBI I10CJIEI0BATEIBLHOTO U MapaljIeIbHOTO
COEIMHEHUS TPOBOJHUKOB, 3aK0H J[koyns—JleHna, 3aKoH 371€KTpOMarHuTHOM
MHAYKIMH, 3aKOH IPSIMOJIMHENHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI IPETIOMJICHUS CBETa, ypaBHEeHUE DiiHITeiHa 11t poTodrddexTa,
3aKOH COXPAHEHMsI SHEPTUH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MaCCOBOI0 UMcia, nocrynarsl bopa,
3aKOH PaJMOaKTHBHOTO pacmasa, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHa, €r0 MaTEMaTHUYCCKOE BhIPaKECHHE M YCIOBUS (TPaHHUIIBI, 00IaCTH)
MPUMEHUMOCTH,

e OMNpENENATh HAIIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO MOJIsi IPOBOJIHUKA C
TOKOM, CuJIbl AMriepa u cuibl JlopeHia;

e CTPOUTH U ONHUCHIBATh U300pakEeHUE, CO3AaBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU
JINH30M;

e BBINOJHSATH SKCIIEPUMEHTHI 10 UCCIETOBAHUIO (PU3NUYECKUX SBICHUHN U MPOIIECCOB C
MCIIOJIb30BaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUI: IIPH 3TOM (POPMYJIUPOBATH
npobneMy/3afady U rUrnoTe3y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3
IPEJJI0KEHHOT0 000PYI0BAHUS, TPOBOAMUTDH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

e OCYILECTBIATH MPSMbIE U KOCBEHHBIE U3MepeHUs] GU3NUECKUX BETUYHH, TIPH STOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHU;

e HCCIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BETMUYMH C UCIIOJIb30BaHUEM MPSIMBIX
M3MEPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTAThI
MOJTy4YE€HHOU 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH B BUJIE€ TAOIUI] U TPaUKOB,
JienaTh BBIBOJIBI IO pe3yJbTaTaM UCCIIEA0BAHMS,

e coOuso/aTh mpaBuiia 6e30MMacHOro Tpy/ia IPU MPOBEACHUH HCCIe0BaHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTa, yUeOHO-UCCIIEA0BATENILCKOM U MPOSKTHOM J1eTeNbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TJAOOPaTOPHOro 000pyAOBAHNUS;

e pelmaTh pacyeTHHIE 3a/1a41 C SIBHO 33JaHHON (hPU3MYECKON MOJEINbI0, HCIIONb3Ys
¢bu3nyecKkre 3aKOHbI U MIPUHIIMIIBI, Ha OCHOBE aHaJIW3a YCJIOBUS 3a/1a4l BHIOMPATh
(bU3UYECKYIO MOJIENb, BEIACTATh (GU3MUECKHE BETHUYUHBI U (DOPMYITHI,
HE0OXOUMBIE Ui €€ PEeLIeHHs], IPOBOJUTH PACUEThl U OL[EHUBATh PEaTbHOCTh
MOJTyYEHHOTO 3HA4YCHUs (PU3HUECKON BEIIUYUHBI;



e penlaTh Ka4eCTBEHHBIC 3a/1a4M. BBICTPAUBATH JJOTUYECKH HEMPOTHBOPEUYUBYIO
LIENIOYKY pacCy’KJIEHUI C OIIOPOM Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nyeckue sIBIEHUS,

e HCIOJB30BATh MPU PEUICHUU YYeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH IS IOMCKA, CTPYKTYPUPOBAHHUS, HUHTEPIIPETALUU U NPEICTABICHUS
y4eOHOI 1 HayYHO-TIONYJISIPHON MH(POPMALINH, TTOTyYeHHON U3 Pa3IHIHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJyyaeMyro HH(popMaiuio;

e OOBSACHATH MPUHLUIIBI ACHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nyaTh ycaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEJHEBHOM JKU3HY,

e TPHUBOJUTH MPUMEPHI BKJIAJa POCCHICKHX U 3apyOCKHBIX YUCHBIX-(H3UKOB B
pa3sBUTHE HAYKH, B 00BSICHEHHE IIPOLIECCOB OKPYXKAIOLIEr0 MUpPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJb30BAaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEJHEBHOM JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHNH ¢ TPUOOPaMHU U TEXHUIECKUMHU
yYCTPONCTBaMH, AJISi COXPAHEHUs 3/J0POBbs U COOJIIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH CPENE;

e paboTaTh B IpyIIe C BBIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIEH, INIAHUPOBATh
paboTy rpynmsl, pallMOHAJIILHO pacIpelesiTh 00s13aHHOCTH U IUNIaHUPOBATH
JESATEIIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaK10T0
U3 YYaCTHUKOB I'PYMIIbl B pELIEHUE pacCMAaTPUBAEMOM POOIEMBI.

Coaep:kanue yueOHOro npeamMera

10-1 kjacce

Pazgen 1. ®dusnka u MeTOAbl HAYYHOI'0 NO3HAHUS

®dusnka — Hayka o npupoze. Hayunele MeTOpI MO3HAHUS OKpYsKaroero mupa. Pois
HKCHEpUMEHTA ¥ TEOPUH B MIpOIECcCe TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MOI[GJ'II/IpOBaHI/Ie (I)I/IBI/ILICCKI/IX SIBJICHUH U IIpoHecCoOB. HaquLIe runote3bl. PU3NYECcKre
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBHA.

Ponb 1 MecTo pu3Hku B pOpMUPOBAHNN COBPEMEHHON HAay4YHOU KapTUHBI MUpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

JeMoHcTpaunmn

AHaJIOFOBBIe 158 III/I(i)pOBBIe I/I3MepI/ITeJ'IBHI)IG HpI/I60pI)I, KOMHBIOTepHI)Ie JOAaTYUKHU.
Paznen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe aBrxkeHre. OTHOCUTEIBbHOCTh MEXaHUUECKOTO IBMKeHUA. Cucrema oTcyera.
Tpaexropus.



[Mepemeriienue, ckOpocThb (CpeHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPCHUE
MaTepI/IaJ'IBHOf/'I TOYKH, UX ITPOCKIUH HA OCHU CUCTCMbI KOOpAMWHAT. CroxeHue HepeMeH_[eHI/Iﬁ
U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE NpSIMOIHHEHHOe IBKeHue. ['paduku 3aBucumoctu
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIECHUSI MaTePUATIbHON TOYKHA OT BPEMEHHU.

CBoOoaHoe majieHre. Y CKopeHHue CBOOOTHOTO TaJICHHUS.

Kpuonuneiinoe nBuxeHue. IBrmxkeHrne MaTepruaibHON TOYKU IO OKPYKHOCTH C MMOCTOSHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEHHAas ckopocTh. [leproa u yactora
obpamienus. [lenTpocTpeMuTeIbHOE YCKOPEHUE.

Texuanueckue YCTPOﬁCTBa M IIPAKTUYCCKOC IPUMEHECHUEC. CIIMAOMETP, ABMKCHHUE CHAPSIIOB,
LCITHBIC U PCMCHHBIC IICPCaAAYN.

JlemoHcTpamuu

e Mogenb cucTemMsl 0TCUETA, HIUIIOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUKECHUS.

o [IpeobpazoBaHue ABUKEHHH € UCIIOJIb30BAHUEM IIPOCTHIX MEXaHU3MOB.

o [laneHue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

o Habmronenue apukeHus Tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o l3MmepeHue ycKOpeHusi CBOOOJHOIO MaIeHHs.

o HanpaneHue ckopocTu IpH IBUKEHUU 110 OKPY>KHOCTH.

YdeHn4eckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

o l3yueHue HEpaBHOMEPHOI'O IBMKEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

o HccnenoBanue COOTHOILICHHS MEXIY IIyTSAMU, IIPOMAECHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PABHBIEC TPOMEKYTKH BPEMEHU ITPH PABHOYCKOPEHHOM
JBHKEHHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

o l3yueHue ABMKEHUS IAPUKA B BI3KOU KUIKOCTH.

o N3ydeHue nBUXKEHUS Tesa, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuka

[IpuHnun otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
oTcuera.

Macca tena. Cuia. [Ipunnun cynepnosunuu cui. Bropoii 3akoH Hetotona s
MaTtepraibHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MaTepHaibHbBIX TOYEK.

3aKoH BCeMHpPHOTo TAroTeHus. Cumna Tsxkectd. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenwue. Buapl Tperns (mokost, cKobxeHus, kauenus). Cuna tpenus. Cyxoe tpenne. Cuna
TPEHUS CKOJIBKEHUS U cuia TpeHus mokos. Koaddunument tpenus. Cuna conpoTuBieHus
IIpH IB)KEHUH TeJla B )KUIKOCTH WJIH rase.

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaliCHUA. IIneuo cuiel. YcnoBus PaBHOBCCHUA TBEPAOTO
TCa.

Texuanueckue YCTPOﬁCTBa U IIPAKTUYCCKOC NPUMECHECHUEC. IIOAMIMITHUKY, IBHKCHHUE
HNCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCTpanuu

o JSlBnenue uHepuuu.

o C(CpaBHeHHE MacC B3aUMOJEUCTBYIOLIUX TE.

e Bropoii 3akon HeroToHa.

o M3mepenue cuil.

o CnoxxeHue CHIL

e 3aBHUCHMOCTb CUJIBI YIPYTOCTH OT JiehopMalIUH.

o HesecomocTts. Bec Tena npu yCKOPEHHOM NOBEME U MAJCHUH.
o (CpaBHeHME CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUS.

e YcnoBus paBHOBECHUS TBEPIOro Tena. Bunbl paBHOBeCHS.

VY4yeHnueckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI
e 3yueHue aBMKEHUS OpyCcKa IO HAKJIOHHOM IJIOCKOCTH.
e HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PEe3UHOBOM 00paslie, OT Ux JeopMalny.
o HccnenoBaHnue ycnoBHUil paBHOBECHS TBEPJOTO T€Ja, UMEIOILIETO OCh BPAILCHHUS.

Tema 3. 3ak0oHBI cOXpaHEHHsI B MeXaHUKe

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKHU (Tena), CHUCTCMbI MAaTCPHUAJIIBHBIX TOYCK. I/IMHYJ'ILC CHJIBI U
HU3MCHCHUEC UMITYJIbCa TECJIA. 3aKkoH COXPAaHCHUS UMITYJIbCA. PeaktuBHOE JBUXKCHUC.

PaGora cuinpl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MatepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEPTrUH.

[TorenunansHas sueprust. [loTeHnnanbHas sHeprus yupyro aeGopMHUpOBaHHON MPYKUHBIL.
[TorennuansHast SHEPrys TeJIa BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaJ'II)HI)Ie N HCIIOTCHIUAJIBbHBIC CHUJIBI. CBs13b pa6OTI)I HCIMMOTCHIIMAJIbHBIX CHUJI C
H3MEHEHHEM MEXaHUYeCKOM 9HEPTHUU CUCTCMBI TCII. 3akoH COXpPAaHCHUA MEXaHU4YeCKOMH

SHEPTHUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.



TexHuueckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KOTIEp, NPY>KUHHBIN
IMMHUCTOJICT, ABUIKCHUC PAKCT.

JlemoHCTpanuu

e 3aKOH COXpaHEHMS UMITYJIbCA.
e PeakTHBHOE JIBM)KEHUE.
e [lepexon MOTEHIMAIBHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIe PabOThI

e N3ydeHue abCOIIOTHO HEYNPYToro yaapa ¢ MOMOUIbIO IBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

o HccnenoBanue cBs3u pabOTHI CUIIbI C N3MEHEHHEM MEXaHUUYECKOW SHEPIUH Tella Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosekyasipuasi puznka u TepMOIMHAMHKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOI TEOPUH

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON T€OPUU U UX ONBITHOE 000CHOBAHUE.
BpoyHnorckoe nBmwkenue. {uddysus. Xapakrep ABMKCHUS U B3aUMOICHCTBHS YaCTHI]
BelecTBa. Moien CTPOCHUS ra30B, KUIKOCTEH U TBEP/IbIX TeJl U 00BSICHEHHE CBONCTB
BEIIIECTBA HA OCHOBE 3TUX MoJeleil. Macca u pasmepsl MoJieky. KonndecTBo BellecTsa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KMHETHIECKON TEOpUHU
UJeabHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHeil KHHETUYEeCKOW SHEPTUN
TEILIOBOTO ABMXKEHUA yacTull rasa. [llkana temnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon [lansTona. M3omponeccsl B H1€aabHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe nmpeacTaBieHne H30MpOIECCOB:
M30TepMa, U30X0pa, u30oapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE. TEPMOMETD, OapoMeTp.
JlemoHCTpanuu

e OmnbITh], JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpapuu MOJIEKYJI
OpPraHMYECKUX COCIUHEHHM.

e OnbITel 10 1UPPyY3UH KUAKOCTEN U Ta30B.

e Monenb OpOyHOBCKOTO IBUKEHHUS.

e Mopnens onsita IlITepna.

e OmnbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

e Mogens, WITIOCTPUPYIOLIAs IPUPOY JABJIECHUS ra3a Ha CTEHKH COCYAA.

e OmnbITH], WITIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UI€AJIbHOTO ra3a, U30IpPOLIECCHI.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI



e Ormpexaenenne Macchl BO3IyXa B KJJACCHOW KOMHATE HA OCHOBE U3MEpPEeHUH o0beMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATyPbI BO3/lyXa B HEH.
e lccnenoBaHue 3aBUCUMOCTH MEXK/y MapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Trasa.

Tema 2. OcHOBBI TEPMOTUHAMHUKH

TepmoauHaMuueckas cucteMa. BHyTpEHHSS SHEPrUs TEPMOAMHAMUYECKON CUCTEMBI U
crioco0sbl ee n3MeHeHust. KonnyectBo temnoTs! v pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 UACAILHOIO raza. Buasl Terionepenadn: TeIIONPOBOIHOCTb, KOHBEKIIMS,

H3JIYUYCHHC. y,[[eJ'IBHaH TEIUIOEMKOCTH BelecTBa. KoImuecTBO TEIIOThI IIpu TeIIoIIepEaauc.

[Tonsitue 06 aquabarnom nporuecce. [lepBolit 3akoH TepMoanHaMukH. [IpumeHeHnue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Npo1ieccoB B IPUPOJIE.
TennoBble MamuHbl. [IpuHIMne! 1eficTBus TemoBbIX MamuH. [Ipeobpa3zoBanus sHeprun B
TeruioBbIX MammHax. Koadduuuent moneznoro aericTBus teroBoit MamuHsbl. Lukin Kapao

Hu €ro K03(1)(1)I/II_[I/ICHT MOJIE3HOI0 JICHCTBUSL. OKOJIOTHYECKHUE HpO6JI€MLI TCIINIOOHCPICTUKMU.

TexHuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC NPUMCHCHHE. IBUTIAaTC/Ib BHYTPCHHEIO CrOpaHus,
OBITOBOI XOJIOJUJIbHUK, KOHAUIIUOHECD.

JlemoHCTpanuu

V3meHeHne BHyTpeHHEH SHEPTUU Tela MPU COBEPILICHUU pabOThI: BBUIET MPOOKH U3
OYTBUIKH IO/ JCHCTBUEM CKATOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOH TpyOKe
nyTeM TpeHus (BUICOAEMOHCTPAITHS).

o l3MmeHeHue BHYTpeHHEW dHepruu (TeMIepaTypbl) Tea Ipyu Teruionepeaade.

e OmnbIT 10 aIMabATHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATENS.

YdeHnueckuil SKCIepUMEHT, 1JabopaTOpHbIE paboThI

o H3MepeHue yneabHON TEMI0EMKOCTH.
Tema 3. ArperatHble cocTosinus BemecTBa. ®a3oBbie Mepexoabl
[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kunenue. AGCOTIOTHASI K OTHOCUTEIbHAS
BJI&KHOCTH Bo3/1yXa. HackleHHsblii map. Y ienbHas TersaoTa napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.
Tsepnoe teno. Kpucramnuueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KPHCTAILJIOB.
Kunkue kpucrtamisl. CoBpeMeHHble MaTeprainsl. [lmaBnenne n kpucramm3anus. Y IeiabHas

TCIIJIOTA IIJIaBJICHHA. CY6J'II/IME[L[I/I${.

ypaBHeHI/IC TEIIOBOro OaliaHca.



TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJTYyUYEHUSI COBPEMEHHBIX MaTepUajIoB, B TOM YHCIIE
HaHOMAaTepPHAaJIOB, © HAHOTEXHOJIOTUH.

JeMoHcTpaunmn

o CBolicTBa HAaCBIIICHHBIX ITAPOB.

o Kunenue npu NOHWKEHHOM JaBJICHUU.

e Cnoco0Obl U3MEpEeHHs BIAXKHOCTH.

o HaOmntonenue HarpeBaHus U TUIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
e JlemMOHCTpanus KpUCTAJLIOB.

YdeHn4eckuil SKCIIEpUMEHT, TabopaTOpHbIE pabOThHI

e lI3MepeHne OTHOCUTENIBHOM BIaKHOCTH BO3yXa.
Paznen 4. DaekTpoauHaMuKa
Tema 1. JnekTpocTaTuka

DnekTpu3anys Tei. DIeKTpUIecKui 3aps. J[Ba Buaa 3JeKTpuuecKux 3apsnoB. [IpoBogHUKY,
JTUAJICKTPUKHU U TIOJIYTTPOBOJITHUKH. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsiioB. 3akoH KynoHa. To4euHbI 3JIeKTpUYECKU 3apsia.
DnekTpruyeckoe nosie. HarpsxkeHHOCTh AJIEKTpUUecKoro moJjs. [IpuHimn cyneprno3unmun
AJIEKTPUYECKUX MoJed. JIMHUYU HAPsKEHHOCTU JIEKTPUYECKOTO MOJIA.

Pabora cun SJICKTPOCTATUYICCKOI'O ITOJIA. HOTeHI_[I/IaJ'I. Pa3HocTh MHNOTCHIIMAJIOB. HpOBOI[HI/IKI/I
" JUIJICKTPUKU B DJICKTPOCTATUUCCKOM IIOJIC. I[I/IC)J'IGKTPI/ILIGCKaH IpOHUITACMOCTD.

9HeKTpO€MKOCTB. KOHI[GHC&TOP. aﬂeKTpoeMKOCTB IIJIOCKOT'O KOHJICHCATOPAa. 3Hepr1/1;1
3apsKCHHOTI'O KOHACHCATOpA.

TexHr4ecKkue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE. AIEKTPOCKOII, IJIEKTPOMETP,
JIEKTPOCTaTUYECKAas 3alIUTa, 3a3€MIIEHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMUPOBAIbHBIHI
anmapar, CTpyMHBIN IPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO U MPUHUMUII ACUCTBUSA IJIEKTPOMETPA.

o B3samMozeicTBrUE Ha’IEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE I0JIE 3APSKEHHBIX TEIL.

o [IpOBOJHHKH B JIEKTPOCTATUYECKOM ITOJIE.

e DJEKTPOCTaTUYECKAs 3alUTa.

o JIMDJIEKTPHUKH B AIEKTPOCTATUYECKOM II0JIE.

e 3aBUCHMOCTb 2JIEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPA OT IUIOIAH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON IPOHNUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

YdeHnueckuil SKCIIepUMEHT, 1TabopaTopHbIE paboThI



o lI3MepeHue aMeKTPOEeMKOCTH KOHJEHCATOPA.
Tema 2. IlocTostHHBIH JIeKTpUYecKkuii TOK. Toku B pa3jiMuHbIX cpeaax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHUKH TOKA.
Cuna toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 1151 yyacTka HEMu.

BHGKTpI/I‘leCKOC COIIPpOTUBJICHHE. Yﬂeanoe COIIPOTUBJIICHHUE BEIICCTBA. HOCJ’ICI[OB&TCJ'II)HOC,
napajjieJibHOC, CMCIIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIennia. MOIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTPOBUIKYIIIAs CHJIA M BHYTPEHHEE CONIPOTHBIICHHE UCTOYHHUKA TOKa. 3akoH OMa Jijist
MOJIHOM (3aMKHYTOM) 3JIeKTpUIecKoit enu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAsl TPOBOUMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckui TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAs! IPOBOJUMOCTD MOJIyIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoAHUKOBbIE TPUOOPBHI.

9HeKTpI/I‘leCKI/Iﬁ TOK B paCTBOpax M pacilyiaBax 3JICKTPOJIMUTOB. BJICKTpOJ'II/ITI/I‘IeCKaH
JUucconuanus. 3JI€KTpOJII/I3.

DNeKTpUYEeCKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MonHus.
Tlna3ma.

TexHn4eckue ycTpoicTBa U NPaKTUYECKOe IPUMEHEHUE. aMIIEpMETP, BOJIBTMETP, PEOCTaT,
MCTOYHMKH TOKA, 3JIEKTPOHArpeBaTesIbHbIe TPUOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIIEHUSI, BAKYYMHBIN U0/, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOJHUKOBBIN U0/, FaJbBaHUKA.

JlemoHCTpanuu

o M3mepeHue CUIbI TOKA U HANIPSKEHHUS.

e 3aBHUCHMOCTb CONIPOTUBJICHMSI IMIUHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIN
MIONIEPEYHOI0 CEYEHUSI U MaTepHuana.

o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.

o [IpsaMoe nzMepeHne aMeKTPOoABHXKYIIEN cHilbl. KOpOTKOE 3aMbIKaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

e 3aBUCUMOCTH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

e IIpoBOIMMOCTB 3IEKTPOIUTOB.

o HckpoBo# paspsa v MPOBOAMMOCTD BO3AyXa.

e  OnHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

YdeHnueckuil SKCIepUMEHT, 1TabopaTopHbIE paboThI



o M3yueHue cMEIIaHHOTO COSIMHECHUS PE3UCTOPOB.

o H3MepeHue IEKTPOABMKYIIEN CUJIBI UICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUSL.

e Habmronenwue 31eKTpomsa.

MemnpeuMeTHHe CBSA3H

Nzyuenune kypca pusuku 6azoBoro ypoBHs B 10-M Kiacce ocyIiecTBIsSETCs ¢ y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIC TTOHATHS, CBSI3aHHBIE C H3YYCHHEM METOJIOB HAyYHOI'O ITO3HAHMS. SBJICHHUE,
Hay4dHBIA (PakT, runoresa, (pu3nuecKas BeIUYUHA, 3aKOH, TCOPHsI, HAOJII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIIb, U3MEPCHHE.

Martemartuka: pelieHre CuCTeMbl ypaBHEHUH, TuHeHHas (QyHKIus, mapaboia, runepoona, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIUU: CHHYC, KOCUHYC, TAHTEHC, KOTAaHTCHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIESCTBO, BEKTOPHI M UX MPOCKIIMK HA OCH KOOPAUHAT,
CJIO’KEHHE BEKTOPOB.

buonorus: mexanudeckoe ABMKEHHUE B KUBOU npupoae, Auddysusi, ocMoc, TermiooOMeH
YKMBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIIOBOE PABHOBECHE), DIICKTPHUCCKHUC SIBJICHHSI
B KUBOM MIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIIpHasA Macca, TCIJIOBBIC CBOMCTBaA TBECPABIX TECII, )KI/II[KOCTeﬁ H Ia30B, 3JICKTPHUYCCKUC
CBOMCTBa MCTAJJIOB, 3JICKTPOJIUTHYCCKAA AUCCOIMUAllUs, IraJIbBaAHHUKA.

I'eorpa¢us: BnaxXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHKue JBUKEHHUH ¢ HCIIOJIB30BAaHUEM MEXaHU3MOB, YUeT TPEHUS B
TeXHHKE, MOIIMITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCca B TEXHUKE (pakera,
BOJIOMET U JIp.), ABUraTe)Ib BHYTPEHHET0 CrOpaHusl, TapoBasi TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJIYUYEHUS] COBPEMEHHBIX MATEPHAJIOB, B TOM
qHCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTaTUUECKas 3aINTa, 3a3€MIICHHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII MPUHTED, JIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kiaace

Paznen 4. DaekTpoanHaMuka
Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHS
[TocTrossHHBIE MAarHUTHI. B3anMo1eliCTBHE MOCTOSHHBIX MAarHUTOB. MaruutHoe nojue. Bekrop

MAarHUTHOM MHAYKUMH. [[puHIMN Cynepno3uiuy MarHUTHBIX NOJIEH. JINHUM MarHUTHOU
nHAYKIWU. KapTuHa TuHA MarHUTHOM MHTYKIIUU TTOJIS1 TOCTOSIHHBIX MarHUTOB.



MarauTtHOE 1oJjie TPOBOJHUKA ¢ TOKOM. KapTuHa MTHHUI MHAYKIIUA MAarHUTHOTO TTOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NpoBOJHUKOB ¢ TOKOM.

Cuna Amriepa, ee MOyJib U HallpaBJICHUE.

Cuna Jlopenua, ee Moyib U HampasiieHue. [[BrkeHne 3apspkeHHOM YaCTHUIIBI B OJTHOPOTHOM
MarHuTHOM noJie. Pabota cuisl Jlopenua.

SIBneHue MEeKTpOMarHuTHOM HHAYKIUH. [I0TOK BEKTOpa MArHUTHOW MHAYKIIHH.
DOneKTpOoABMKYLIasl CUJIa MHAYKLUUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papajes.

BuxpeBoe anekTpudeckoe mosie. NEKTPOABIKYIIAs CUjla UHIYKIIUU B IIPOBOJIHUKE,
JABIDKYIIEMCS IIOCTYIIATEIbHO B OHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIIUU. DJICKTPOIBIKYIIAS CUJIa CAMOUHIYKIIHH.
3Hepr1/m MAaramMTHOI'O I10JIA KaTyIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPUMEHECHUEC. IIOCTOSIHHBIC MAarHUThI,
QJICKTPOMArHMThI, JICKTPOABUIATCIIb, YCKOPUTCIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA
I1CYb.

JeMoHCTpanuu

e OmsIT Opcrena.

e OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM IOJIEM.

e JIMHMM MHIYKIMU MAarHUTHOTO MOJIA.

o BizaumopencTeue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Ammepa.

o JlelictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

o SIBieHME IIEKTPOMArHUTHOW UHAYKIWH.

o [lIpaBuno JleHua.

e 3aBUCHUMOCTbH AIEKTPOJABIKYIIECH CHIIBI MHAYKIIUH OT CKOPOCTH U3MEHEHHUS
Mar"HuTHOTO TTOTOKA.

o JSIBNEeHME CAMOMHIYKIIUH.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o l3yuyeHue MarHUTHOTO IOJISI KATYIIKHU C TOKOM.
o HccnenoBanue nelcTBUSA MOCTOSSHHOTO MarHWTa HAa PaMKy C TOKOM.
o HccnenoBanue siBIEHUS JIEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0anus v BOJIHBI

Tema 1. Mexannuyeckue U 3J1eKTPOMATHUTHBIE KOJIe0aHUS



Koneb6arenpHas cuctema. CBOOOIHBIC MEXaHUYECKHE KoJieOaHus. ['apMoHYecKre
konebanus. [lepuon, yacrora, amruryaa u ¢gasza konebanuii. [IpyKuHHBII MasTHUK.
MareMaTtuueckuii MasSTHUK. Y paBHEHHE TapMOHHYECKHUX KosieOanui. [IpeBpamienne snepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebartenbubiit KOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIC KOJICOAHUS B UICATEHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXK1y MEXaHHYECKIUMHU U 3JICKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUHU B UICATLHOM
KoJIe0aTeIbHOM KOHTYPE.

[Ipencrasnenne o 3aTyxaronmx KojaeOaHusIX. BeIHYKIEHHBIC MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHu .

[Tepemennsbiii Tok. CHHYCOUJAIBHBIN ITIEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYHOE U JEHUCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HATIPSKECHUS.

Tpancdopmarop. [IponsBoicTBO, Nepenaya u NOTPEOICHUE IIEKTPUIECKONU SHEPTHUH.
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3JIEKTpo3HEpruu. KynbTypa ucnosb3oBaHus
3JIEKTPOSHEPTUHU B OBCEHEBHOMN KU3HHU.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPHUMECHECHUE! SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, I'CHCPATOp
MNEPEMECHHOT'O TOKA, JIMHUU JJICKTPpOIICpEaaiu.

JlemoHCTpanuu

o UccrenoBanue napamMeTpoB KoJjaeOaTenbHOM CUCTEMbI (TPYKUHHBINA HIIH
MaTeMaTUYCCKUI MAsITHUK).

o Habmonenue 3aTyxaromux KoiaeOaHHu.

e lccnenoBaHue CBOMCTB BBIHYK/IEHHBIX KOJIEOaHUII.

o Habmonenue pe3onanca.

e (CB0OOAHBIC AIEKTPOMATHUTHBIE KOJICOAHMUSI.

o OcipuorpaMmbl (3aBUCUMOCTH CHITBI TOKA M HAMIPSHKEHHSI OT BPEMEHH) TSI
AIIEKTPOMArHUTHBIX KOJICOAHUH.

o Pe3onaHc mpu nocieoBaTeNbHOM COEIMHEHUN PE3UCTOpa, KaTyIIKN

WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTpoIIepejayuu.

YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

e HccnenoBanue 3aBUCUMOCTH NIEpUOJIa MaJIbIX KOIeOaHU Ipy3a Ha HUTH OT JITMHBI
HUTH U MacChl rpy3a.

e HccnenoBaHne NepeMEHHOIO TOKA B LIENIN U3 MTOCIEA0BATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOopa.

Tema 2. MexannuyecKkue U 3J1eKTPOMATHUTHbIE BOJIHBI
MexaHnueckue BOJIHBI, yclI0BuUs pacnpocTpanenus. [lepuon. CkopocTs pacipocTpaHEHUS U

JuiiHa BosiHbl. [lonepeunsie u npoaonbHble BoJHBL. MHTepdepenius u nudpaxuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3ITyYCHHS 3JIEKTPOMAarHUTHBIX BOJTH. B3anmHas
opueHTanus BekTopoB E, B, V B anekrpomarauTHoit BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. OTpa)K€HHUE, IPEIIOMJICHHE, MoJspu3anus, audpakmus, naTepdepennms. CKopocTh
3JE€KTPOMArHUTHBIX BOJIH.

[IIxana >neKTpOMarHUTHBIX BOJIH. [I[puMEHEeHHE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIB paIUOCBS3U U TEIEBUACHUS. Pagronokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIICH CPE/Ibl.

TexHu4yeckue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHBIE HHCTPYMEHTHI,
yJIBTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEIIUIMHE, pajap, paIuolNpUEMHUK, TSIECBU30D,
anTeHHa, Tenedon, CBU-meys.

JlemoHCTpanuu

e OO6pa3zoBanue U pacpoOCTPaHEHUE TOTIEPEUHBIX U MTPOJIOJIHLHBIX BOJIH.

o KozeOmromeecs TeI0 Kak KICTOYHUK 3BYKa.

e HabmroneHue oTpakeHUs ¥ MPEIOMIICHHS] MEXaHMYECKHUX BOJIH.

o HaGmonenue uatepdepeHiym u 1udpakiui MEXaHUUYECKUX BOJIH.

e 3BYKOBOH pe30HaHC.

e HaOmnroneHue cBsi3u TPOMKOCTH 3BYKA U BBICOTBI TOHA C aMIUIATYI0H M YaCTOTOM
KOJIeOaHH.

e HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEIIOMIICHHE,
noJnsipu3anus, nudpakuus, HTephepeHIus.

Tema 3. OnTuka

I'eomerpuyeckas ontuka. [IpsMonuHeiHOE pacpOCTpaHEHUE CBETa B OAHOPOIHOM Cpele.
JIyu cBeta. ToueuHbI UICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHU B IIIOCKOM
3epKaie.

[Ipenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOIIOTHBIN MMOKa3aTeab NPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIil yroy noaHoro BHyTPEHHETO OTPaXKeHHUS.

Hucniepcus ceera. CloxHBIH cocTaB 6enoro cera. L[Ber.
CoOuparoue 1 paccenBaronue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOSHUE U ONITHYECKas
cuiia TOHKOM TMH3bI. [locTpoenue n3o0pakeHuil B COOMPAIOLINX U PACCEUBAIOIINX JINH3AX.

®opmyiia TOHKOH JUH3BI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



Bonnosas ontuka. UnTtepdepenius ceera. KorepeHTHBIE HICTOYHUKH. Y CJIOBUST HAOIIOACHUS
MaKCUMYMOB 1 MUHMMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakius ceera. udpakuronHas penierka. Y cJoBre Ha0II0IeHUs TJIaBHBIX MAaKCHUMYMOB
[IPU NaICHUM MOHOXPOMATHYECKOTO CBETa Ha IU(PPAKIIHOHHYIO PEIIETKY.

HOJ'IHpI/I?)aI_[I/IH CBCTa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIyma, ¢poToanmnapar,
MPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS
pelieTka, moJsIpou/I.

JeMoHcTpauuun

o [IpsamonuHeliHOE pacpOoCTpaHEeHUE, OTPAKEHUE U IPEITOMIICHUE CBETA.
OnTryeckue npruoOOpHI.

o [IlomHoe BHyTpeHHEE OTpaxkeHHe. Moienb CBETOBOAA.

e MHccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.

e Mojenu MUKpPOCKOIIA, TEJIECKONA.

o HabOmronenue natepdepeHIuu cBera.

e Habmronenne mudpakiiuu cBeTa.

e HaGmonenue aucnepcuu cBera.

o [lonmyueHue criekTpa ¢ IMOMOIIBIO MPU3MEI.

o [losyueHue crekTpa ¢ MOMOIIBIO TUPPAKIIUOHHON PEIICTKH.

o Habmonenne noisipu3aniu cBeTa.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o M3mepeHue nokasaress MpeoMIICHUs CTEKIIA.

e lccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

o Habmonenue aucnepcuu cBera.
Pa3gen 6. OcHOBBI clieHAIBHOI TEOPUH OTHOCHTEIBLHOCTH
I'panu1IBI IPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. [locTyaTel cienuanbHOU TEOPUU
OTHOCHTEJILHOCTH: HUHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BAKyyMe€, IIPUHIIAII
OTHOCHUTEJIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IECHUE BPEMEHH U COKPAILlEHUE JITTUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTHIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPIUs OKOSI.

Pa3gen 7. KBantoBasi pusuka

Tema 1. DjieMeHTbI KBAHTOBOM ONTHKHA



®dotonbl. opmyna [1nanka cBsi3u SHEprUM GOTOHA C €r0 YACTOTONH. DHEPIHS U UMITYJIbC
¢dotoHa.

OtkpeiTue u uccnegosanue Gorordpdexra. Oneitel A. I'. Cronerosa. 3akonsl porodddekra.
VYpasuenue DitnmreitHa s Gotodddekra. «Kpacnas rpanuma» gorordpdexra.

Hasnenune ceeta. Onbitel [1.H. Jlebenena.
XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE. POTOITEMEHT, (POTOAATUHK,
COJIHEYHas Oarapes, CBETOAMUO.

JlemoHCTpanuu

e ®oTo3(deKT Ha yCTAHOBKE ¢ IUHKOBOW IJIACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

o Caeronuon.

o Conneunas G6arapes.
Tema 2. CTpoenue aToma
Mopenb aroma Tomcona. OnbiTel Pezepdopaa o paccesauto o -uactuil. [Imanerapaas
Mmojenb atoma. [locrynatsl bopa. Mznyuenue u norsiouienrue GOTOHOB IpH MEPEX0JIe aTOMa
C OJTHOTO YpOBHS SHEPrUM Ha Apyroi. Buasl cnekTpoB. CriekTp ypoBHEW SHEPrUM aToma
BOAOpPOJA.
BomnnoBble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsspHO-BOJIHOBOW Jyalu3M.

CIHoHTaHHOE U BBIHYKACHHOC M3JTYUYCHUC.

TexHr4ecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE. CIIEKTPAJIbHBIN aHAIN3
(cextpockon), a3ep, KBAaHTOBbIH KOMIIBIOTEP.

JleMoHCTpanuu
e Mopuens onsita Pesepdopra.
o Omnpeznenenne AIMHBI BOJIHBI JIa3epa.
o HaOmtonenue nuHeN4aThIX CIEKTPOB U3ITyUEHUS.
o Jlazep.
YdeHn4eckuil SKCIIepUMEHT, TabopaTopHbIE paboThI
o Halmonenue nmuHeRvaToro cuexkTpa.
Tema 3. AToMHOe sIAPO
DKCIepUMEHTHI, 10Ka3bIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKpPHITHE PaInOaKTUBHOCTH.

OnbIThI Pe3epq)opﬂa 10 OIIPCACIICHUTIO COCTaBa PAANOAKTUBHOI'O U3JTYyUCHH. CBoiicTBa
anb(ba-, 6eTa-, ramMmma-us3JIyudcHUs. Bmusane PaanOAKTUBHOCTH HA XUBBIC OPraHU3MBEI.



OTtkpeITHE TIPOTOHA M HeWTpoHa. HykionHast monens sapa ['eitzenbepra—Banenko. 3apsi
sapa. MaccoBoe uncio saapa. U30Tomsl.

Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
paZMOaKTUBHOTO pacnaa.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.
SAnepusle peakuuu. Jlenenye u CUHTES SIED.

Snepusiii peakrop. Tepmosiaepusiii cuntes. [Ipo0ineMsl 1 TEPCIEKTUBHI SIIEPHOM
JHEPreTUKU. JKOJIOTMYECKUE aCIIEKThI IAEPHON S3HEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.
®yHaaMeHTalbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pu3nuecKkoil KapTHHBI MUDA.

TexHndeckue ycTpoiicTBa U paKTHYECKOE TPUMEHEHHE. J03UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHas 6omoOa.

JlemoHCTpanuu

o (CYeTyuk HOHU3UPYIOLIUX YACTHULI.
VY4yeHnueckuil S3KCIepUMEHT, 1JabopaTOpHbIE pabOThI

o UccnenoBanue TpekoB 9acTul] (10 rOTOBBIM (hoTorpadusim).
Pa3gen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU
Oransl pa3BuTHs acTpoHoMUU. [TpHKinagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Be3anoro neda. Co3Be3nus, spKUe 3BE3/1bl, INIAHETHI, UX BUAUMOE JBUKEHUE.
Conneunas cucrema.
Connue. Conneuynas aktTuBHOCTh. McTtounuk sHeprun ComnHia U 3Be37. 3B€3/1bl, UX
OCHOBHBIC XapaKTCPUCTUKH. JII/IanaMMa ((CHCKTpaHBHBIfI KJIaCC — CBETUMOCTL». 3B€3)II)I
IJIaBHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIsl 3B€3[] TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee cTpoeHue 3Be3a. COBpEeMEHHBIE IPECTABICHUS O

MPOUCXOKIACHUHN U 3BOJIFOIIUN COJ’IHLIB. " 3BC3/I. OTaIebl JKU3HU 3BC3 .

Mnineunsiii [1yTs — Hamia [Manaktuka. [Tonoxxenue n nqeuxenue Connua B ['anaktuke. Tunet
rajakTvk. PaguoramakTuku U kBazapbl. YepHbIE IbIPHI B SIAPAX FaTaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3imydeHue.



Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.
Hepeuennsie mpo6iieMbl aCTPOHOMUM.
VYyennueckue HaOIIOEHUS

Habmronenust HeBOOPY>KEHHBIM IJ1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUH 151
OIIpeJIeJIEHUS MOJI0KEHUS] HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3AUS
CeBepHoro nosymapus 1 sipkue 3Be3/1bl.

Habmonenus B Teneckon Jlynsl, raner, Mnegroro [lyru.
Oo6o0maromnee NnoBTOpeHne

Posb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKOH, TEXHOIOIMYECKOH, COLIMAIBHON M STHYECKON
cdepax AeATEITBHOCTH YEJI0BEKA, POJIb U MECTO (PM3UKH U aCTPOHOMHUU B COBPEMEHHOM
Hay4YHOHM KapTUHE MUPA, poJib GU3NYECKOI Teopur B YOPMUPOBAHUM IIPEJCTABICHUN O
¢bu3nveckoil KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MHpa B 00IIEM PsILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

Me:xnpeamMeTHbIe CBSI3H

Wzydenue kypca ¢puznku 6a30Boro ypoBHs B 11-M Kitacce OCyIIECTBISIETCS C yI€TOM
COJIEPIKATEBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTUKH, OMOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Me)KHpe[[MeTHI)IG IIOHATHSA, CBA3AHHBIC C U3YUYCHUEM MCTOJ0B HAYYHOI'O IIO3HAHUS . SIBJICHUC,
HayLIHLII\/’I (baKT, THUIIOTE34a, q)HBquCKaH BCJIMYMHA, 3daKOH, TCOPUH, Ha6J'II-OI[eHI/Ie,
OKCIICPUMCHT, MOACITIUPOBAHNEC, MOJC/Ib, U3MCPCHUC.

MaremMaTHKa: peleHle CUCTEMbl YpaBHEHHH, TpPUTOHOMEeTprudeckue QyHKIMU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U X
MIPOEKIUH Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTApHBIX (PYHKIIUI,
MIPU3HAKU 110/1001s TPEYTOJIbHUKOB, OIIPEIETICeHNE TUIOLIaIN INIOCKUX GUryp u oobema Tel.

buonorus: snekTpuyueckue siBJICHUS B )KUBOW MPUPOJIE, KoJieOaTEIbHBIC IBIXKCHUS B )KUBOM
MIPUPOJE, ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, AEUCTBUE PAJUALIUM HA )KUBbIE
OpraHU3MBl.

XHUMUA: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOM PEIIeTKH, CIIEKTPATbHBIN aHAU3.

['eorpadus: MarHuTHBIE TIOFOCA 3€MITH, 3aJI€)KH MAaTHUTHBIX Py, POTOChEMKA 3eMHOM
IMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUM.

TexHOoNOorus: JIMHUM 3JIEKTPOIIEpEIauu, TEHEPATOP NEPEMEHHOIO TOKA, AIEKTPOABUIATEIb,
WHIyKIMOHHAS T1€4Yb, Pajiap, paaIuoNpUEeMHHK, TEICBU30DP, aHTeHHA, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHASI ONTHKA, COTHEUHas 6arapest.



TemaTu4yeckoe MIIAHUPOBAHUE

«r
10-i kiace
o HaumenoBanu | KosimuecTBo yacos
11/- € pa3aesioB U DiexkTponHbie (udpoBkIe)
TeM Beer | KontposibHbl | [IpAKTHYECKH | gGpasoBaTebHbIe pecypebl
" | nporpammer | © e paéoTnl e padoThI

Paznen 1. PUBUKA U METO/IbI HAYYH

OT'O ITIO3HAHMUA

dusuka u Bubmumorexa PTUC «Most
1.1 |MeTomer 5 mkosa» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
IMO3HAHUSA 0
Wroro mo pazneny 2

Pasznen 2.MEXAHUKA

Poccuiickas anmekTpoHHas
2.1 | Kunemaruka 5 IIKOJ1a —
resh.edu.ru/subject/28/10/
2.2 | Junamuka 7 <..>
3aKOHBI
2.3 | coxpaHeHus B 6 1 1 <..>
MEXaHUKe
Wroro mo pazneny 18

Pazgen 3SMOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA

OcHOBEI
MOJIEKYJIIPHO-
KHMHETUYECKOM
TEOpUHU

3.1

OCHOBBI
TepMOI[I/IHaMI/IK
u

3.2

10

ArperatHble
COCTOSIHUSI
BELIECTBA.
da3oBbIE
MIEpPEXO0/1bI

3.3

Hroro no pazneny

24

Paznen 4. 3JIEKTPOAUHAMHUKA

4.1 | DnexkTpocTaTHK

10




a

TlocTostHHBIHI

BJIEKTPUYECKUI
4.2 | tok. Toku B 12 1 <..>
pa3IMYHbIX
cpenax
Hroro no pazaeny 22
[ToBTOpEeHUE 2 <..>
OBIIEE
KOJIMYECTBO
YACOB 110 68 3 3
I[MPOT'PAMME
11-1 KJace
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne | HammenoBanmue
| (uudposrbie)
/| pasiesoB U TEM | Beer | KonTpoabhsl | [IpakTuueck 06pazoBaTebHbIE
T | TPOrpaMMBbl 0 e paGoThl ue padoThl pecypebI
Paznen 1.9JIEKTPOIUHAMUKA
bubnuorexa ®I'UC «Mos
MarnutHoe noie.
1.1 | Dnexrpomarsuts | 11 1 3 mkona» — lesson.academy-
' content.myschool.edu.ru/03/
ast MHTYKIIHS 11
Hroro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
MexaHnueckue u Pocculickas 35ekTpoHHas
2.1 | peKTpOMarHuTH 9 1 IIKOJIA —
bIe KOJICOaHUs resh.edu.ru/subject/28/11/
MexaHnueckue u
2.2 | BNeKTPOMAarHuTH ) 1 <..>
bI€ BOJTHBI
2.3 | Ontuka 10 3 <.>
Hroro mo pazneny 24

Paznea 3.0CHOBBI C

NEIUAJTBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1

OCHOBEI
CIIelIMaIbHOI
TEOPUH

OTHOCHUTCIIBHOCTHU




Hroro no pazgeny

4

Paznen 4 KBAHTOBAS ®U3UKA

DJIEeMEHTHI
4.1 | KBaHTOBO 6
ONTHUKHU
4.2 | Ctpoenue aToma 4
4.3 | AToMHOE s11po )
Hroro no pazaeny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIEMEHTHI

5.1 | actpoHoMUM U 7
acTpou3uku

Uroro no pazueny 7

Pa3gen 6.0BOBILIAIOIIEE IOBTOPEHUE

6.1 Oo6o061maroiee 4
MIOBTOPCHHE

Uroro no pazueny 4

[ToBTOpEeHUE 3

OBUIEE

KOJIMYECTBO 68

YACOB I1O

I[TPOTPAMME




		2023-08-30T14:23:45+0300
	Зайцев Роман Сергеевич




