MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
CAYKOBHUYCKASA CPEJHASA OBIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «®@usuka» aias 10-11 kiaaccos

Pabouass mporpamma yue6HOro mpeamera «@Pusmka» 00s3aTeNbHOM TpenmerHod obmactu «EcTecTBEHHBIE
HAyKW» SIBIISIETCSl YacThl0 OCHOBHOHM 00pa3oBaTeNbHOW mporpamMmel cpemHero obmiero odpazosanus (OOIT COO)
MBOY Cauxosuuckoii COLL, pa3zpaborana B coorBercTBHH ¢ MyHKTOM 18.2.2 ®I'OC COO Ha ocHoBe DenepanbHOR
paboueii mporpamMmbl 1o ¢u3uke ¢ yuéroMm Temarmueckoro ruranupoBanus OI'BHY «HCTUTYT cTpaTeruu pa3BUTHS
oOpasoBaHus» Poccuiickoii akajgemun o0pa3oBanus U peanusyercs 2 roga ¢ 10 mo 11 kmacc.

Pabouast mporpamma pa3paboraHa yuyuTeneM (HU3MKU IKOJIBI ¢ UCHOIb30BaHHMeM «KoHCTpykTOpa paboumx
nporpamMmy caiita «EguHoe conepskanue obI1ero oopazoBanus» B coorBeTcTBrE ¢ [lomoxkeHneM o pabodnx mporpamMmmax
W OIpeAeNnseT OpraHu3alui0 00pa3oBaTEIbHOM NEATENFHOCTH YYUTENs B MIKoie 1o npenMmery «®Dusnka». Pabouas
IporpamMMa COZIEPKHUT CIECAYIONINUE CTPYKTYPHBIC SJIEMEHTHI:

-IIOSICHUTEJIBHYIO 3aIUCKY;

-00TIyIO XapaKTEePUCTUKY yaeOHOro peamera «Du3ukay;
-IIeJIM U3y4deHus yaeOHoro npeamera «Dusnkay;

-MecTo yueOHoro npeaMera «Pu3nkay B y4eOHOM ILUIAHE;
-coziepkanne yaeOHoro npeamera «duznkay;

-TUTAHUPYEMBIE PEe3yIbTaThl (TMIHOCTHBIC, METAIIPEIMETHEIE U TIPEAMETHBIC);

-TeMaTH4YecKoe IaHupOoBaHue, chopMUPOBaHHOE C YIETOM pabodell MPOrpaMMbl BOCIIUTAHHS U BO3MOXKHOCTBIO
ucrons3oanus DOP/IIOP.

Pabouas mporpamma oOcyxaeHa Ha 3aceganuu [IIMO ydauTeneil €CTeCTBEHHO — MaTeMaTHYeCKOro ITHKIIa
IIKOJIBI, TIPUHSATA PEIIeHueM Temarormaeckoro copera (mporokonm Ne 1 ot 28.08.2023r.), yTBepKacHA TPHKA30M I10
MBOY Caukopuuckoit COIIl Ne 57 ot 29.08.2023r. B xauectBe 4vactu comeprxkanus OOIT COO

Ha ocHoBe mamHOi mporpamMmbel yuuTeneM paspadateBactcss KTII B coorBerctBum ¢ llomoxkeHneM o
KaJleHIapHO-TEeMaTHIeCKOM IUIAaHMPOBAHWW 110 y4eOHOMY TmpenMeTy, Kypcy, momymto. KTII paccmartpuBaercs Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Boinucka
M3 OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbI CpeIHEr0 0011ero o0pa3oBaHusA

PABOYASA ITPOI'PAMMA
yueOHoro npeamera « @u3suKa»
s odyvyarwmuxcs 10-11 kiaaccos
(0a30BbIil ypPOBEHD)

CPOK peajiu3aunum 2 roaa

MHNOACHUTEJIBHASA 3AIINCKA

PabGouas nporpamma yuebHOro npenmera «®dusukay (npeamerHas o0nacTb « ECTECTBEHHBIE HAYKH») HA YPOBHE CPETHEr O
obmiero oOpa3oBaHMsI COCTaBJIeHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOSHHUS HPOrPaMMBbl CPEIHEro OOIIEro
obpazoBanuss PenepasbHOr0 rocylapCTBEHHOTO 0Opa3oBaTelNbHOTO craHaapra cpepHero odmero odpaszoBanus (OI'OC
COO), DenepansHOi 00pa3zoBaTENBLHON MPOrpaMMel cpeanero ooduiero oopazosanus (POII COO), enepansHOil paboueit
nporpaMMsl 1o yaebHomy npeamery «®uzuka» (PPII «Dusnkar), a Taxke OpUEHTHUPOBAaHA HA II€JIEBbIE NPUOPHTETHI,
copMynupoBaHHbIe B eaepaibHoil paboueid mporpaMme BOCIUTaHHUS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»
®dusnka Kak Hayka o HanbOojee OOIMIMX 3aKOHAX MPHUPOABI, BHICTYMAasl B KauecTBe yueOHOro mpeaMera B LIKOIE,

BHOCUT CYILECTBEHHBIH BKJaJ B CHCTeMy 3HaHMi 00 okpyxatomeMm mupe. LIkonapHbIE Kype Qu3nku —
CHCTEMOOOPa3YIOIHil 1715l eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, IIOCKOIBbKY (DU3MYECKUE 3aKOHBI JISKAT B OCHOBE
1



MPOLIECCOB M SIBICHHI, M3y4aeMbIX XHUMHUEH, Ouonorue, gpusnyeckoil reorpadueid u acrpoHomuei. Vcmons3oBanue u
aKTHUBHOE MpHMEHEHUE (DU3NYECKUX 3HAHUM OMpenernsieT XapakTep M Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOMYYEHWsS HOBBIX MAaTEpHANIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
Uzyuenre Gu3MKM BHOCUT OCHOBHOW BKJIaA B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydYalomuxcs, B
(hopMHpOBaHNE YMEHHI TPUMEHSTh HAYYHBIH METO/ TO3HAHUS IPH BHIMIOIHEHUN UMU Y4€OHBIX UCCIIEIOBAHHM.

B ocHoBy kypca ¢usuku ais ypoBHS CpeAHEro oOmiero oOpa3oBaHHUs TMOJOXKEH psl UAEH, KOTOpble MOXKHO
paccMaTpuBaTh KaK IPUHIUIBI €T0 TTOCTPOCHHUSL.

Hoes yenocmuocmu. B cCOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTUYESCKU 3aBEPLIEHHBIM, OH COACPIKUT MaTepuall U3
BCEX pasaenoB (U3UKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, TaK M1 COBPEMEHHOH (PH3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBHH ¢ HEell MaTepwall Kypca (DU3MKK OObEAWHEH BOKPYT (DU3MYECKUX TEOPUU.
Benymum B Kypce siBrisiercst GopMUpOBaHKE TPENCTABICHHH O CTPYKTYPHBIX YPOBHSIX MaTEpPHH, BEIIECTBE H MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npennonaraet UCIOIb30BaHUE TYMaHUTAPHOTO MOTEHIIMANA (HU3MUECKON
HAayYKH, OCMBICIICHUC CBA3U Pa3BUTHA (1)I/I3I/IKI/I C pa3BUTUEM O6HICCTB3, a TaKXKXC C MUPOBO33PCHYCCKNMHU, HPABCTBCHHBIMHA
1 DKOJIOTUYECKUMH MTPOOIEMaMH.

Hoes npuxnaonoi nanpasiennocmu. Kypc Qu3mku mpearnonaraer 3HakOMCTBO € IMUPOKHM KPYT'OM TEXHUYECKUX U
TEXHOJIOTHYECCKUX HpI/IJ]O)KeHI/Iﬁ N3YYCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes sxonoecuzayuu peaqnsyercs: IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKAHUS, TOCBAIIEHHBIX HKOJIOTHIECKUM
HpO6ﬂeMaM COBPEMCHHOCTH, KOTOPBIC CBA3aHbI C PAa3BUTHUEM TCXHUKU H TeXHOHOFHﬁ, a TaKXe O6CY)K):[CHI/IH HpO6HeM
PpalMOHATIBHOTO TPUPOIOTIOIB30BAHUS M SKOJIOIMYECKOi 0€30MacHOCTH.

Crep>KHEBBIMHU DIIEMEHTAMH Kypca (U3MKH Ha YPOBHE CpeIHEro oouiero oOpa3oBaHHs SBISIOTCS (HDU3NUECKUE
Teopuu ((HOpMUPOBAHUE MPEIACTABICHUNH O CTPYKTYpe IOCTPOCHMS (DHU3UYECKOW TEOpHH, Poiu (QyHIAMEHTaIbHBIX
3aKOHOB M IMPUHIOMUIIOB B COBPEMCHHBLIX IMPEACTABJICHUAX O IPUPOAC, I'PaHULaX TPUMEHUMOCTH TeOprI, JJIsT OITMCaHUA
€CTECTBEHHO-HAYIHBIX SIBJICHUI U IMPOIIECCOB).

CHuCTeMHO-IeITeBbHOCTHRI MOAX0J, B Kypce (U3UKU peanu3yercs MNpexkIe BCero 3a CUET OpraHu3aliu
9KCTIIEPUMEHTAIILHOM JIesITeNbHOCTH o0yJaromuxcs. s 6a3oBoro ypoBHs Kypca GU3UKH — 3TO HCIIOJIb30BAHUE CUCTEMBI
(bpOHTANBHBIX KPaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIA0OPAaTOPHBIX pPadOT, KOTOphIE B MporpaMMe IO (DHU3UKE
0oO0beMHEHBI B OOIIMI CIMCOK yYEHHMUYECKHX MPAKTUUECKUX paboT. BeimeneHne B yka3aHHOM IepedHe J1a0OpaTOPHBIX
paboT, IPOBOAMMBIX AJIsI KOHTPOJS U OLIEHKH, OCYIIECTBIJIAETCS YYaCTHHKAaMU 00pa30BaTEIbHOIO IIPOIlecca MCXOAsd U3
0COOEHHOCTEH MIaHUPOBAHUS U OCHAICHUs KaOuHera ¢usuku. [Ipu 3TOM obecreunBaercsi OBiafCHUE 00YUYaIOIMMHUCS
YMEHHSMH HPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCICIOBAHHUS 3aBUCHUMOCTEH ()M3MUECKUX BEIWYMH M ITOCTAaHOBKY
OIIBITOB I10 IPOBEPKE MPEUIOKEHHBIX TUIIOTE3.

Bonbinoe BHUMaHUE YAEISETCS PELICHUIO PACYETHBIX M KauyeCTBEHHBIX 3azad. [Ipu 3ToM [y pacu€rHbIX 3amad
MIPUOPUTETOM SIBJILIIOTCS 3aJla4i C SBHO 3aJaHHOW (pM3UYECKOH MOAENbIO, MTO3BOJISIONINE IPUMEHTh U3Yy4EHHBIEC 3aKOHbI
1 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfeina Kypca, Tak M MHTEIpUPYS 3HAHMS U3 pa3HbIX pas3znenos. Jlas KauecTBEHHBIX
3aa4d MPUOPUTETOM SIBJISIFOTCS 3aJJaHNA Ha OObSCHEHNE NPOTEKaHUs (PU3NUECKUX SIBJICHUI U MPOLECCOB B OKPYXKAIOILEH
XKHU3HH, TpeOyrolre BbI0opa (GU3NIECKON MOAENHN AJISl CUTYAIlH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootserctBum ¢ tpedboBanusamu OI'OC COO k MaTtepralbHO-TEXHUYECKOMY 00eCTIedeHHI0 yaeOHOro mpoIecca
0a30BBIil ypoBEeHb Kypca (M3WKM Ha YpOBHE CpemHero oOmero o0pa3oBaHHs [OKEH H3Yy4aThbCsi B YCIOBHSIX
MPEAMETHOr0 KaOMHeTa (U3MKM WIM B YCJIOBUSAX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOI'O
nukina. B xabuHeTe Qu3MKH JOIDKHO OBITH HEOOXOAWMOE JTabopaTopHOEe 00OpyHAOBaHWE IS BBHIMIONHEHUS yKa3aHHBIX B
[porpaMMe 1o (hru3nke y4eHH4EeCKMX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOE 000pyI0BaHNUE.

JleMoHCTpanmoHHOe 000py10BaHnEe POPMUPYETCS] B COOTBETCTBUHU € MPUHIMIIOM MUHUMAJIBHON HOCTATOYHOCTH U
obeclieunBaer IMOCTAHOBKY IIEPEUHCICHHBIX B NMPOrpaMMe Mo (U3MKe KIIOYEBBIX AEMOHCTpAlMi sl MCCIEIOBAHUS
N3y4YaeMBbIX SIBJICHUH U MPOLIECCOB, IMIIMPUIECKUX U (PyHIaAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatropHoe 000pynoBaHME MJIsl YYEHHYECKMX NPAKTHUECKUX paboT ¢opMmupyercs B BUAEC TEMATHYECKUX
KOMIIJICKTOB M oOOecrednBaeTcsi B pacyére OJHOrO KOMIUIEKTa Ha JABYX OOydarommxcs. TeMaTHuecKne KOMILIEKTHI
1ab0paTopHOro 000PYAOBaHMS OJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIB30BAHUM aHAJOTOBBIX M IH(POBBIX
puOOpPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJE HU(PPOBHIX JIA0OPATOPUH.

HEJHU U3YYEHUS YYEBHOI'O IPEIMETA «®PU3UKA»

OCHOBHBIMU HCIIAMUA U3YUCHUS (bI/I3I/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAKOTCA:
° q)OpMI/II)OBaHI/IG HHTCpECa HU CTPEMIICHUA 06y1{afomnxc51 K HAay4YHOMY MU3Y4YCHUIO IMPUPOJAbI, Pa3BUTHC UX
HUHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€ﬁ;



® pa3BUTHE NPEACTABICHUH O HAYYHOM METOAC MO3HAaHUS M (HOPMHPOBAHUE HCCIEIOBATEILCKOTO OTHOLICHUS K
OKPYKAIOIINM SIBJICHUSIM;

e (QopMupoBaHME HAyYHOTO MHPOBO33pEHHsI Kak pe3yjibTaTa U3y4eHHUS OCHOB CTPOCHHSI MaTepuu U
(dyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe YMEHUHN OOBSCHSTH SIBICHUS C HCIIOIb30BaHUEM (DU3NUECKUX 3HAHUN M HAYYHBIX 10Ka3aTEelIbCTB;

e (opMupoBaHHe PENCTABICHUHN O poiH (PU3MKHU AJIs Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOIOTHH.

Hoctrxenue 3TUX 1eneld o0ecrieuuBaeTcsl pelieHneM CIISAYIOINX 3a1ad B Ipolecce U3ydeHus Kypca (pu3nKu Ha

YPOBHE CpEIIHEro 00IIero o0pa3oBaHus:

® MPHOOpETEHHE CUCTEMbI 3HAHUK 00 O0IIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHHKY,
MOJIEKYISPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U SJIEMEHTHI aCTPOPU3UKY;

e (QopMupoBaHHE YMEHUH PUMEHSTh TEOPETUUECKIE 3HAHUS sl 00bsICHEHHsI (PU3NYECKUX SBICHUI B IPUPOAE U IS
MPHUHATHS TPAKTHYECKUX PEIICHUH B TIOBCEHEBHON KHU3HHU;

®  OCBOGHHE CIIOCOOOB PEHICHUS Pa3IMYHbBIX 3334 C SBHO 3aJaHHON (U3MUECKON MOJIEINBIO, 3a/1a4, TIOApa3yMeBarOIINX
CaMOCTOSATEIbHOE CO3/JaHne PU3NUECKON MOJIENH, aJIeKBATHOW YCIIOBHSM 3aJ1auH;

® MOoHMMaHHe (PU3NYECKUX OCHOB ¥ MPHUHIMUIIOB JEHCTBHSI TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB,
WX BJIMSIHUSI HA OKPY)KAIOIIYIO CPEny;

® OBJIAJCHUE METOJaMH CaMOCTOSITENIFHOTO IJIAHMPOBAHUS W MPOBENCHHS (HU3NYECKUX DKCIIEPUMEHTOB, aHAN3a W
WHTEpIpeTai HHPOPMAIH, ONIPEICIEHHUS TOCTOBEPHOCTH MOMYYEHHOT'0 PE3yIbTaTa;

®  CO3/1aHHWE YCIOBUH JIJIsl Pa3BUTHUSI YMEHUH NMPOSKTHO-UCCIIE0BATEIBCKOM, TBOPUECKON JEATENbHOCTH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha nzyuenne ¢usuku (6a30BbIii YPOBEHB) Ha YPOBHE CpeJHEro odmiero oopaszoBanusi orBoautcs 136 vacos: B 10
kiracce — 68 gacoB (2 gaca B Hezenmo), B 11 kiacce — 68 gacoB (2 "aca B HEZEIIO).

[pennaraemprit B mporpamMme 1Mo (GU3UKE IEepeueHb JA0OpaTOPHBIX W NPAKTHYECKHX Pa0OT  SBIISIETCS
PEKOMEHIOBAHHBIM, YUYHUTEIb JIeNIaeT BHIOOpP MPOBEACHUS J1a00OpPaTOPHBIX pabOT M OMBITOB ¢ YU4ETOM WHIUBHIYaTbHBIX
0COOCHHOCTEH 00YJarOTIXCS.

COAEPKAHHUE YYEBHOI'O IIPEJJMETA «®U3UKA»
10 KJIACC

Paszpnen 1. ®usnka v MeTOAbI HAYYHOI'0 IO3HAHUA

dwu3uka — Hayka o mpupoze. Haydrple MeTOIBI TO3HAHUS OKpPY’KAoIIero Mupa. Pois skcrepuMenTa 1 TEOpUH B IpoIecce
TTO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DHU3HKe.

MonenupoBanne (pu3udecKuX SBIEHUH W TporeccoB. Hayunwie rumote3pl. Du3mveckne 3aKOHBI M TEOpUHU. | paHUIIBI
MIPUMEHUMOCTH (PM3NIECKHUX 3aKOHOB. [ [pHHIINTT COOTBETCTBHS.

Poinb u mecTo pusuku B opMUpOBaHUN COBPEMEHHOM HAYIHOW KapTHHBI MHPA, B MTPAKTHUECKON JAEITEITHbHOCTH JIFOJIEH.
Lemoncmpayuu

AHazoroBsie ¥ TUPPOBBIE U3MEPUTENBHBIE IPUOOPHI, KOMIBIOTEPHBIE JATUHNKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHue. OTHOCUTENBHOCTh MEXaHNUECKOro ABKeHus. Cucrtema orcuéra. Tpaekropus.

[lepemernienne, ckOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAS! CKOPOCTH) M YCKOPEHHE MaTepUabHONW TOYKH, WX TPOCKINH Ha
OCH CHCTEeMBI KoopAnHAT. CI0KEeHNe IepEeMEIIeHUH 1 CII0KEHNEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEHOe JBIKeHue. | padkn 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHSI,
MyTH U TIepEMEIeHHs] MATepUaIbHONW TOYKU OT BPEMEHH.

CBobOoaHOe majienre. Y CKOpeHre CBOOOIHOTO 1A ISHHSL.

KpuBonuueitHoe nBuxkeHue. [[BmkeHHe MaTepHallbHOW TOYKH IO OKPYXHOCTH C TIOCTOSHHOM I0 MOJIYIIO CKOPOCTHIO.
YrioBasi CKOPOCTh, TUHEWHAasE CKOPOCTh. [lepron u yacrora obpaienus. LleHTpocTpeMuTenbHOE YyCKOPEHHE.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETD, ABIKEHUE CHAPSIIO0B, EMHbIE U pEMEHHbBIC TIEpeIayn.
Jlemoncmpayuu

Mopens cucTeMbl 0TCUETa, WIUTFOCTPALUsl KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUSL.

[IpeoOpazoBaHue MBUKEHUN C HUCIIOIB30BAaHUEM MTPOCTHIX MEXaHMU3MOB.

[TaneHue Ten B BO3yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nemkenus Tena, OpOIIEHHOrO TIOJT YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.
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Nsmepenne yckopeHus CBOOOIHOTO M ICHUS.

Hamnpasnenue ckopocTu npu JBUNKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3ydenne HepaBHOMEPHOI'O ABM)KEHUS C LIENBIO OMPEEeHIs] MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOMICHUSI MEXKY MYyTSMHU, TPOUIEHHBIMHI TEJIOM 3a MOCIEAOBATEIbHBIC PABHBIC TPOMEKYTKH BPEMEHU
MIPU PaBHOYCKOPEHHOM JIBIXKEHUU C HAYAJIBHON CKOPOCTHIO, PaBHOM HYIIIO.

N3yyenune nBr>keHUs MapuKa B BSI3KOH KUIKOCTH.

Wzyuenne nBuxeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunimun otHocutensHocTy 'amunes. [lepBoiil 3akoH HetoToHa. THEpIIManbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uiiuu cuil. Bropoit 3akoH HpioToHa misi MaTepuaidbHOM TOYKU. TpeTuil 3aKoH
HeroTona JJ11 MaTCprUAJIbHBIX TOYCK.

3akoH BceMHupHOro TsaroreHus. Cuina Tspkectd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckonbxeHusi, kadeHusd). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHHsI CKOJBXEHHUS U chia
Tpenus nmokosi. Koadpunment tpenust. Cuiia CONpoTHBIICHHS MTPH ABHKESHUH TENA B )KUIKOCTHU HITH Ta3e.

[MocTynarenpHOE U BpalaTenbHOE JBHKEHHE aOCOTIOTHO TBEPOT O Tena.

MoOMEHT cuJibl OTHOCUTENBHO OCH BpallieHus. [1neuo cumbl. Y ciioBus paBHOBECHUSI TBEPIOTO TENA.

Texauueckue yCTpOﬁCTBa " MPAKTUYCCKOC MPUMEHCHUEC: TTIOAIINUITHUKHA, IBUKCHUEC NCKYCCTBECHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBiieHME UHEPLIVH.

CpaBHeHHE MacC B3aUMOEHCTBYIOIINX Te.

Bropoii 3axon HeroToHa.

N3mepenue cui.

CrnoxeHne Cuil.

3aBHCUMOCTD CHIIBI YIIPYTOCTH OT Je(opMaItum.

HesecomocTs. Bec Tena npu yckopeHHOM MOAbEME U TIaJIEHUH.

CpaBHEHHE CHIT TPEHUS TTOKOSI, KAUEHUS M CKOJbKEHUS.

VYcnoBust paBHOBecus TBEpIOro Tena. Bujasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Nzyuenne npmkeHns Opycka 1Mo HaKIIOHHON TIJIOCKOCTH.

HccrnenoBanne 3aBUCHMOCTH CHJT YITPYTOCTH, BO3HUKAIOIINX B MPYKUHE H PE3SHHOBOM 00pasiie, OT ux JehopMaIi.
HccnenoBanne ycnoBuii paBHOBECHS TBEPIIOTO TEIA, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axoHbl cOXpaHeHUA 8 MEXAHUKE

Nmmynsc MaTepraibHOW TOYKH (Tera), CUCTEMbI MAaTEPHAIBHBIX TOUeK. VIMITYTbC CHITBI M M3MEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEeHWsI HMITYJIbca. PeakTrBHOE TBHKEHHE.

Pabora cuiel. MOIITHOCTH CHJTBI.

Kunernueckast sHEprust MaTepraabHON TOUKH. TeopemMa 00 M3MEHEHUH KHHETHYECKON YHEPTUH.

[lorenmmanpraas sueprus. [loTeHnmanpHas 3Heprus ynpyro aeopMupoBaHHOHN NpyxHUHBI. [loTeHIManbHAs SHEprUs Tena
BOJIM3M MMOBEPXHOCTH 3EMIIH.

[lorenmuanpHble M HEMOTEHITMANBHBIE CHITBL. CBS3b Pa0OTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYeCKOH dHEPTHU
CHCTEMBI Tell. 3aKOH COXpaHEHHUS MEXaHMIECKOW SHEPTHH.

Yrupyrue u Heynpyrue CTOITKHOBEHHSL.

TexHnYeckne yCTpOHCTBA U MPAKTUIECKOE TPUMEHEHHE: BOJOMET, KOIEDP, MIPYKUHHBIA MTHCTOJET, IBIKEHHE PaKeT.
Lemoncmpayuu

3aKoH COXpaHEHUS UMITYIIbCA.

PeaktnBHOE nBMXKEHUE.

[lepexon MOTEeHNIMATEHON YHEPTUU B KWHETUYECKYIO U 00PaTHO.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomul

Nzydenune abCcomOTHO HEYIIPYTOro yapa ¢ HOMOIIbIO JBYX OJAWHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanne cBs3u pabOTHI CHIIBI ¢ M3MEHEHHUEM MEXaHWYECKOW JSHEPTHU Tela Ha IMPHUMepe PACTHKEHUS PE3MHOBOTO
KIyTa.

Paznen 3. MoJiekyJisipuas pu3uKa 1 TEPMOANHAMHMKA

Tema 1. Ocroébl MONEKYNAPHO-KUHEMUUECKOU MEopUN



OCHOBHBIC TIOJIOKECHUST MOJICKYIIIPHO-KHHETUYECKOM TEOPHUH M HMX OIBITHOE OOOCHOBaHWE. BPOYHOBCKOE JIBHIKEHHE.
Juddysus. XapakTep NBHKSHUS U B3aUMOJICHCTBYS YaCTHI] BelllecTBa. MoJIeNTu CTPOCHUS T'a30B, )KUIKOCTEH U TBEPABIX TEI
U OOBSACHEHHE CBOWMCTB BEIlECTBA Ha OCHOBE ATHX Moxenedl. Macca u pasmepsl Monekyn. KonmuuecTBo BelecTBa.
[Toctrosinnas ABoraspo.

TennoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. [llkana remneparyp Llenscus.

Mogenb uaeandbHOro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH HJCalbHOrO Tas3a. AOCONIOTHas
TeMIiepaTypa Kak Mepa CpeIHeld KHHETUYECKOW PHEPrUU TEIUIOBOro MBMKEHU yacTull rasa. lllkama Temneparyp KenbBuHa.
l"azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneitpona. 3akon Jlansrona. M3omporeccsl B HACaILHOM T'a3e ¢ MOCTOSHHBIM
KOJTMYECTBOM BelllecTBa. [ paduueckoe mpeacTaBieHne H30MPOLIECCOB: H30TepMa, U30X0pa, n3obapa.

TexHHUECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD, OGapoMerp.

Jlemoncmpayuu

OmnbITHI, JOKA3bIBAIOIINE AUCKPETHOE CTPOSHUE BelIecTBa, GOTOrpaduy MOJIEKYS OPraHMYECKUX COCIMHEHHI.

OmnbITe 10 TP PY3UH KUAKOCTEH U TA30B.

Mojenb OpOyHOBCKOT'O JBHIKCHUS.

Mogpens onbita HITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMO/IEHCTBHSI.

Mognenb, WIITIOCTPUPYIOLIas MPUPOIY TAaBJICHUS ra3a Ha CTEHKH COCYa.

OnbITHI, WITIOCTPUPYIOIINE YpaBHEHHE COCTOSHUS MJI€aNbHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Omnpenenenne Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE WU3MEpEHHWH 00hEMa KOMHATBHI, JABIICHUS M TeMIIEpPaTyphl
BO3/lyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXAY TapaMeTpaMu COCTOSHUS pa3pesKeHHOro ra3a.

Tema 2. Ocrogvt mepmoounHamurku

TepmonuHamuveckas cucteMa. BHyTpeHHSISI SHEpTHS TEPMOAMHAMHYECKONW CUCTEMBI B CITOcoObI €& m3meHenns. KommuectBo
TEIIOTHl W pabora. BHyTpeHHsS 3HEprus OJHOATOMHOTO HWIEaTBbHOrO ra3a. Buapl Teruonepenayw: TEMIONPOBOAHOCTD,
KOHBEKITUS, U3TydeHue. Y JerpHas TeII0EMKOCTD BellecTBa. KomnyuecTBO TEIIOTH MU TEIUIoepenade.

[Torsitue 06 agmabatHoM Tmportecce. [lepBbIit 3ak0H TepMoAWMHAMHUKH. [IprMeHEeHWE MEepBOro 3aKOHA TEPMOJAWHAMHUKH K
uzomnporieccam. [ paduueckas nHTEpIperalys paboTh rasa.

Bropoii 3akon TepmomuHaMuKi. HeoOpaTUMOCTE TIPOIIECCOB B IPHPOIE.

TeroBple Mammebl. [IpHHIWTBEI AEHCTBUS TEIIOBBIX MammuH. l[IpeoOpa3oBaHUS DPHEPTUM B TEIUIOBBIX MaIlWHAX.
Koaddumment monesnoro aerctBus TemmoBod mamuHbL [lukn KapHo m ero xodpdUIIMEHT MOJIE3HOTO IEHCTBHSL.
DKOJIOTHYIECKHE TTPOOIIEMBI TEIUIOHEPT ETHKH.

TexHudeckne yCTpOICTBAa W TPAKTUYECKOE MPUMEHEHHWE: IBUTATENh BHYTPEHHETO0 CrOpaHus, OBITOBOH XOJOAMIBHUK,
KOH/IUIINOHED.

Jlemoncmpayuu

N3menenne BHYTpEeHHEH >HEpPruW Tela NPW COBEPIIEHWH Pa0OTHI: BBUIET MPOOKKM W3 OYTBUIKH IMOI ACHCTBHUEM CXKAaTOrO
BO3/yXa, HarpeBaHue 3(hrpa B JaTYHHOH TpyOKe MyTEM TpeHHs (BHIEOAEMOHCTPAITH).

W3meHeHne BHyTpEeHHEH SHEPTHH (TeMIIepaTyphl) Teja IMpy Terlonepeaaye.

OmnbIT 10 a1Ma0aTHOMY PACIINPEHHUIO BO3IyXa (OMBIT C BO3AYITHHIM OTHUBOM).

Mopenu mapoBoi TypOWHBI, TBUTATENS BHYTPEHHETO CTOPAaHUS, PEAKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne ynenbHOU TEITOEMKOCTH.

Tema 3. Aepecammuvie cocmoanus eewyecmea. Pazoewvie nepexoont

[lapooOpa3oBanne u KoHAeHcanus. McmapeHue W kumeHue. AOCONIOTHAs W OTHOCHTENbHAs BIIAXKHOCTh BO3AYXa.
HaceimenHsiit map. Y geinpHas TerioTa mapooopa3oBaHus. 3aBHCUMOCTh TEMITEPATyphl KUTIEHUS OT JaBJICHUSI.

Teépmoe Ttemo. Kpucrammmyeckne u amopdHble Tena. AHH30TPONHUS CBOWCTB KPUCTAIUIOB. JKHAKHE KPUCTAIUIHL.
CoBpemennsie MaTepuainbl. [I1aBnenue n kpucramumsanus. Y qenpHas TersioTa miasienus. Cyonumanus.

YpaBHEeHHE TEIUIOBOTO OaaHca.

TexHu4eckne yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICHXPOMETP, KaJIOPUMETP, TEXHOJIOTHH TTOITydeHUS
COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCIIC HAHOMATEPHAIIOB,  HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX NAPOB.

Kumnenue npu NoHWKEHHOM JaBJICHUU.

Crioco0ObI M3MeEpEHUsT BIIaYXKHOCTH.

HaGmoenrie HarpeBaHus U IJIaBJICHUS] KPUCTALUTUIECKOTO BEIECTBA.



JeMoHCTpalus KpUCTaJIIOB.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi
N3mepeHne 0THOCUTENBHON BIIa’KHOCTU BO3/1yXa.

Paznen 4. DaexkTpoanHaMuka

Tema 1. Inekmpocmamuxa

OnexkTpuzauus Ten. ONeKTpuueckud 3apsa. JlBa BuAa dneKTpudeckux 3apsinoB. [IpoBOIHWKH, IMAIEKTPUKH U
MOJTYTIPOBOAHUKH. 3aKOH COXpaHEHUS 3JIEKTPUYECKOT0o 3apsa.

BsaumopeiictBue 3apanoB. 3akoH Kynona. Todewnsiit anekTpuueckuil 3apsan. Onekrpuueckoe mnone. Hanpsox€HHOCTD
3NEKTpUYEecKOoro nofs. [[puHuum cynepno3uuym 3NEKTPUUECKUX NoJiel. JINHUY HanpsiKEHHOCTH 3JIEKTPUUECKOTO MO,
Pabora cumn osnextpoctarnyeckoro mons. [lorennuman. PasHocte moreHnmanoB. I[IpoBOAHMKM ¥ AMANEKTPUKU B
3JIEKTPOCTATHUECKOM MoJie. J(uanekrpuyueckas MpoHUIIaeMOCTb.

OnekrpoéMrocTh. KongeHncatop. DneKTpoEMKOCTh IJIOCKOTO KOHIEHCATOpa. DHEPT U 3apsHKEHHOTO KOHACHCATOpA.
TexHuyeckne ycTpoWCTBa M TPAKTHYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JEKTpOCTaTHUeCKas 3alluTa,
3a3eMJIEHHE JIEKTPOIIPHOOPOB, KOHJEHCATOpP, KOMMMPOBAIBHBIN ammnapar, CTPYWHBIN PHHTEP.

Jlemoncmpayuu

VY CTpoiicTBO M IPUHLIKIL JEUCTBUS JJIEKTPOMETPA.

B3aumozelicTBrue HadIEKTPU30BAHHBIX TEI.

ONeKTpUYecKoe MoJe 3apsSKEHHBIX Tedl.

[IpoBOAHWKH B 3IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTHUeCKast 3aIIuTa.

JVDIIEKTPUKA B SIEKTPOCTATHYECKOM TTOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOrO KOHJEHCaTopa OT IUIOMAAM IUIACTHH, PACCTOSHUS MEXAYy HHMH U
JUAIIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsuKeHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

M3Mepenue 31eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. llocmoannstit snexkmpuueckuii mox. Toxu 6 paznuunsix cpeoax

ONEKTPUIECKII TOK. Y CJIOBHS CYIIECTBOBAHUS MIEKTPUUECKOTo Toka. McTounmku Toka. Cuina Toka. [TocTOsSHHBIH TOK.
Hamnpspkenue. 3akon OMa 1 ygacTKa MeTH.

DJNeKTpUYeckoe COMPOTHBIEHUE. Y IeNMbHOE CONMPOTHBIEHHE BemecTBa. l[lociemoBaTenpHOE, MapamienbHOE, CMENIaHHOe
COCIITHEHN € TIPOBOJHIKOB.

Pabora snexTpudeckoro Toka. 3akon Jxoymns—Jlenna. MOMIHOCTD 3IEKTPHIECKOT0 TOKA.

DNEeKTpONBIKYIAsl CHJIa W BHYTpPEHHEE CONpPOTHBIIEHHE HWCTOYHWKA TOKa. 3akoH Owma ans TOonHOH (3aMKHYTOI)
anekTpuyeckoi renu. Koporkoe 3aMblKaHUE.

OJNeKTpOHHAs TMPOBOAWMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTh CONPOTHBIIEHHS METaJNIOB OT TEMIEpaTypHl.
CBepXIIPOBOANMOCTb.

DNEeKTpUUECKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX IYYKOB.

[omynpoBoganku. CoOCTBEeHHass ¥ TPUMECHas IPOBOAMMOCTH TONYNMpoBOAHWKOB. CBoiicTBa  p—N-miepexona.
[omynpoBOAHUKOBEIE IPUOOPEI.

DNEeKTPUIECKHA TOK B paCTBOPaX M pacIuIaBax 3JIEKTPOIUTOB. DIEKTPOTUTHYECKAs AUCCOIMAINS. DIEKTPOIH3.
DneKTpu4ecKuil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. MonHus. 11nasma.

TexHudyeckne yCTpOWCTBA ¥ TPAKTHYECKOE TMPUMEHEHHE: amIepMeTp, BOJIBTMETP, pPEOCTaT, HWCTOYHHUKH TOKa,
AJIEKTPOHATPEBATENbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COIPOTHBIICHUS, BaKyyMHBIA [HO],
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, TTOMYITPOBOTHUKOBBINA THO]I, TAThBAHHUKA.

Lemoncmpayuu

W3mepenne cHITbl TOKA U HATIPSKESHUS.

3aBUCHMOCTH COMPOTUBIICHHSI [IMJIMHAPHYECKUX TTPOBOIHUKOB OT JITMHBI, TLIOMIA/IN TIOIIEPEYHOr0 CEUeHHs 1 MaTeprara.
CMenraHHOE COeTUHEHNE TTPOBOTHUKOB.

[Ipsmoe n3mepenue 3mekTpoABIKYyIIEH cuibl. KopoTkoe 3aMbIkaHME TalbBaHUYECKOI'O 3JIEMEHTA M OLIEHKA BHYTPEHHETO
COIIPOTHUBJIEHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoil pa3psaa 1 mpoOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSS MPOBOAMMOCTD TMOJA.



Yuenuueckuii skcnepumenm, nabopamoprule pabomut

WzyyeHre cMemaHHOTO COeTMHEHUS PEe3UCTOPOB.

Wzmepenne 31eKTpOABIKYILEH CHITBI ICTOUYHMKA TOKA U €0 BHYTPEHHET O COMPOTHBIICHHS.

Habnronenue snektponmsza.

Me:xnpeaMeTHbIe CBA3H

Uzyuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YUETOM COJEPKATENbHBIX MEKIPEAMETHBIX
CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduil U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsmust, CBSI3aHHBIE C U3YYCHWEM METOJ0B HAyYHOTO TO3HAHUS: SIBIICHHE, HAYYHBIH (aKT, TMUIOTE3a,
¢duznveckas BeNIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHue CHCTEMbl ypaBHEHWH, NHMHEHHas QyHKIMA, napabona, runepboia, ux Tpadukd WU CBOWCTBa,
TPUTOHOMETpHUYECKHE (YHKIUHU: CHHYC, KOCHHYC, TaHTEHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKLUU Ha OCH KOOPJIUHAT, CIOKEHUE BEKTOPOB.

buonocus: mMexaHudeckoe NBWKEHHE B JKHBOW NpHpoAe, AUPQy3usi, 0CMOC, TEIUIOOOMEH >KUBBIX OPTraHU3MOB (BUJBI
TeruIonepeayn, TEMI0BOE PABHOBECHE), SJIEKTPUUYECKHUE SIBIICHHSI B KHBOW MTPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBA, MOJISIPHAs Macca, TEIIOBBIC
CBOMCTBA TBEPABIX TEJ, JKUIKOCTEM M TIa3oB, BJIEKTPUYECKHUE CBOMCTBA METAIIOB, AJIEKTPOJIMTHUYECKAsl IUCCOLMALIMS,
raJbBaHHKa.

Teoepaghus: BNaAXXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBMKEHUH C HCIONB30BAHHEM MEXaHU3MOB, YYET TpEHHS B TEXHHKE, MOANIAITHUKY,
WCIIOJIb30BAHHE 3aKOHA COXPAaHEHUs UMITyJIbca B TEXHHUKE (pakera, BOJOMET M JIpyTrHe), TBUraTelb BHYTPEHHErO0 CrOPaHU,
napoBas TypOuHa, OITOBOH XONOHIBHHUK, KOHJAUIIUOHEDP, TEXHOJIOTHH MTONYICHUSI COBPEMEHHBIX MaTEepHAIIOB, B TOM YHCIIE
HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, JJIEKTpOCTaTHUYEeCKas 3allliTa, 3a3eMJICHHUE JJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPHUHTEP, AIEKTPOHATPEBATENbHbIE TIPUOOPHI, SIEKTPOOCBETHTENBHbBIE TPUOOPHI, TaJbBaHUKA.

11 KJIACC

Pa3zgen 4. DiekTpoaMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUA

ITocTosiHHbIE MarHuThl. B3anMojielicTBUE TOCTOSHHBIX MarHuToB. MarHuTHOE Moje. BekTop MarHUTHOW WHIYKLIMH.
[TpuHIMIT Cynepno3ullMi MarHUTHBIX mojied. JInHuu MarHuTHOM WHAYKIMU. KapTuHa JTMHUIA MarHUTHOM WHAYKIUHU TOJA
IMOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1ojie TPOBOAHKMKA ¢ TOKOM. KapThHa JTUHWUN WHIYKITMA MAarHUTHOTO TOJIS JTMHHOTO TPSMOTO TPOBOIHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO MMPOBOAHHKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena. BzanMoseiicTBre mpoOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOITylTb ¥ HalpaBJIeHHUE.

Cuna Jloperna, e€ Moaynb 1 HampaBieHue. [[BrkeHne 3apsHkKeHHON YacTUIBI B OTHOPOAHOM MarHuTHOM mose. Pabora critsr
Jlopenia.

SIBieHne 3IIeKTPOMArHuTHOW HHAYKIWA. [I0TOK BeKTOpa MarHUTHOW WHAYKIWW. DJIEKTPOIBIKYIIAs CHIIa MHAYKIHH. 3aKOH
3JEKTPOMarHuTHOW nHAyKIuu Dapanes.

BuxpeBoe snekTpudeckoe moie. DNEeKTPOABIKYINAS CHIIA WHAYKIWA B IMPOBOMHWKE, JBIKYIIEMCS MOCTYIATEIEHO B
OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTE. SIBIIEHIE CAMOMHAYKIINN. DIEKTPOABIKYIIAS CHIa CAMOMHIYKITUH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuYeckne yCTpOICTBA M TPAKTHYECKOE NMPUMEHEHHE: IMOCTOSHHBIE MArHUTHI, AJIEKTPOMArHHUTHI, 3JIEKTPOJBUTATENb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YaCTHII, MHIYKI[HOHHAS 11€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE DIIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIvHNY MHIYKIMYA MarHUTHOTO TIOJISL.

B3aumMonelicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3MeKTPOMarHUTHON UHAYKLUH.

[Ipasuio Jlenna.

3aBUCHUMOCTb JIEKTPOJBHUKYILEH CUJIbI UHIYKIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.



SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3ydenne MarHuTHOTO MOJSI KaTYIIKH C TOKOM.

UccnenoBanne AeficTBUSA OCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue sBiI€HUS 2IEKTPOMAarHUTHOW HHIYKLUH.

Paznen 5. Konebanust 1 BOTHBI

Tema 1. Mexanuueckue u IneKmpomazHumusle Koneoanus

KonebatensHast cucrema. CB0OOOAHBIE MexaHWdeckue KoneOanusa. [apMmoHnmdeckue xonebanms. Ilepuon, wyacrora,
aMIuMTya u ¢asa koyneoanuii. [Ipy>xuHHBIH MasTHUK. MaTeMaTH4YeCKUI MasTHUK. Y paBHEHUE FapMOHHYECKUX KOJIeOaHUH.
[IpeBpamnienne SHEPTUN IPU TAPMOHUYECKUX KOJICOAHHSIX.

KonebarenpHbiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KojieOaHMs B MICATBHOM KOJNeOaTelbHOM KOHType. AHalorHs
MEKAY MEXaHHYEeCKMMH M D3JIeKTPOMArHUTHBIMU KonebaHusimu. Dopmyna TomcoHa. 3aKoH COXpaHEHHs] JHEPrHH B
U7eaNbHOM KoJeOaTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyxarommx KojaeOaHWSIX. BBIHY)XIEHHbIE MexaHWYeckne KoneOaHus. Pe3onanc. BreiHyXIeHHEBIS
3JIEKTPOMarHUTHBIE KOIeOaHusl.

[Tepemennsnii Tok. CHUHYCOMTANBHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOT'0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIICE
3HAauYeHHE CHJIbI TOKA U HAINPSHKEHUS.

Tpancpopmatop. [IpomsBoncTBo, mepenada H MOTpeOJIEHHE DSJICKTPUUECKOH HSHEPTUU. IJKOJOTMYECKHE PHCKH TIpU
MIPOU3BO/ICTBE AIEKTporHEprun. KynbTypa HCIoNb30BaHus 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM JKHU3HU.

TexHndeckne ycTpoWCTBAa W MPAKTHUYECKOE MPHUMEHEHHE: SJIEKTPUYECKHI 3BOHOK, T€HEepaTop MEepPeMEHHOro TOKa, JIMHUHU
3JEeKTpoIepenady.

Jlemoncmpayuu

HccnenoBanne napaMerpoB KojaeOaTENbHOW CUCTEMBI (TIPYKIUHHBIN MM MaTEMaTHYECKH MasTHUK).

HaGuonenue 3aTyxaronmx KojieOanui.

HccnenoBanme CBOMCTB BEIHYKICHHBIX KOJICOAHUH.

HaGionenue pe3oHanca.

CBO0OOHBIC 2JICKTPOMArHUTHBIC KOJICOaHNS.

OcrmiorpaMMBI (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHHS OT BPEMEHH) ISl DJIEKTPOMATrHUTHBIX KOJIEOaHHH.

Pe3onanc npu mocnegoBaTENFHOM COSTMHEHUH PE3UCTOPa, KaTYIIKH MHIyKTUBHOCTH U KOHAEHCATOpPA.

Mogpenb THHUH JJIEKTPOIepeIayn.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

HccnenoBanne 3aBUCHMOCTH TIEPHOAA MAJBIX KOJIeOaHUH rpy3a Ha HATH OT JJIMHBI HUTHA U MacChl Tpy3a.

HccrnenoBanne nepeMeHHOro0 TOKa B IEMH U3 ITOCIIEIOBATENFHO COSTMHEHHBIX KOHAEHCATOPa, KATYIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHumHble 60JIHbL

MexaHnndeckre BOIHBI, ycIoBUs pacrpoctpaneHus. [lepnon. CKopocTh pacmpocTpaHeHus U [UTMHA BOIHBL [lomepednbie u
MPOAOIbHBIE BOMHBI. MHTEpQepernrs u qudpakuns MeXaHHIeCKAX BOJH.

3Byk. CxopocTs 3ByKa. I poMKkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIOBHUS H3Iy4eHHUS DIIEKTPOMArHUTHBIX BOJNH. B3anMHas opueHTarms BektopoB E, B, V B
ANEKTPOMArHUTHON BoiHE. CBONCTBa JJIEKTPOMATHUTHBIX BOJH: OTPa)XCHHWE, TMPEIOMIICHUE, MONIpU3anus, AU(paxiws,
nHTepheperiusa. CKOpOCTh AIEKTPOMarHUTHBIX BOJIH.

[Ixana 37MeKTpOMarHuTHHIX BOJH. [IprMeHeHne 31eKTpOMarHUTHRIX BOJTH B TEXHHUKE U OBITY.

[IpuHIMIIEI pagroCBsI3U U TeneBuaeHus. Pagmonokaus.

DNEKTPOMArHUTHOE 3arpSA3HEHUE OKPYKAIOIIEeH Cpenbl.

TexHuYeckne YCTpOICTBA M TMPAKTHYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI, yIbTPa3BYKOBas IHArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajap, PaIuoNpUEMHIK, TEIIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Lemoncmpayuu

O0pazoBaHue U pacIpOCTpaHEHHE MOMEPEYHBIX U MPOJOIBHBIX BOJH.

Komneo6umromeecst Teno kak HCTOYHUK 3BYKa.

HaGmonenre oTpaskeHUs U IPEIOMIIEHUST MEXaHUYECKHUX BOJH.

Habnronenne narepdepeHny u 1uppakiuy MEXaHUYECKUX BOJH.

3BYKOBOM pe30HaHC.

Habnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTYION M YaCTOTOM KOJIEOaHHH.

HccnenoBanne cBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, IPEIIOMIICHUE, TONApu3anus, Tuppakius, HHTEpQepeHIHS.
Tema 3. Onmuxa



['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacmpocTpaHeHUue cBeTa B OAHOPOoAHOM cpene. Jlydy cBera. ToueuHbI HCTOUHUK
CBeTa.

Otpakenue cBera. 3aKoHBI oTpaxkeHus cBeta. [locTpoenne n300paxxeHUi B IIIOCKOM 3epKaie.

[Ipenomnenne cBera. 3akoHBI TpeNOMIICHUS cBeTa. AOCOMIOTHBIA TMMOKa3arens mpenomieHus. [lomHoe BHyTpeHHee
orpakeHue. [IpenenbHpIi yroa NoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBera. ClnoxHbIN cocTaB Oenoro ceera. L{er.

Cobuparomue W pacceuBaromue JUH3bL. ToHkas nmH3a. DOKyCHOE pacCTOSHHE WM ONTHYECKas CHjla TOHKOW JIMH3BL
[MocTpoeHne n300pakeHU B COOMpAIONIMX M PACCEMBAMOIIUX JIMH3aX. DopMyra TOHKOH JIMH3BI. YBEIMUYCHHUE, JaBacMOe
JINH30M.

[Ipenensl npUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas ontuka. Untepdepenuns ceera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUSL HAOMIOAEHHUSI MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX KOTE€PEHTHBIX HCTOUHUKOB.

Hudpakous csera. dudpakunoHHas pemérka. YclioBue HAOMIOACHHWS TJABHBIX MAaKCUMyMOB TIpU  TaJCHUH
MOHOXPOMAaTHYECKOT'0 CBETa Ha U(PAKIIMOHHYIO PEHIETKY.

ITongpusanus ceera.

TexHuueckne yCTpOWCTBA M MPaKTHUECKOe MPUMEHEHUE: OUKH, JIyma, (oToamnmapat, MPOeKIIMOHHBIN anmapaT, MUKPOCKOII,
TEJNIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKIIUOHHAS PEUIETKA, TOSPOUS.

Jlemoncmpayuu

[psMonuHeiiHOe pacpocTpaHeHue, OTpaXxeHue U penomiieHre ceera. OnTuiecKre TpruOopHl.

[lomHOE BHYTpEeHHEE OTpakeHue. Mojenb CBETOBOA.

WccnegoBanne cBONCTB N300payKeHHH B TMH3AX.

Mopnenu MUKpPOCKOIIA, TEIECKOIA.

HaGimonenne natepdepeHIIny CBeTa.

HaGmonenue qudpakiuu cBera.

HaGuonenue qucrepcun cBeTa.

[TomyueHne criekTpa ¢ MOMOIIBIO TPU3MBL.

[onyuyeHue crieKTpa ¢ MOMOIIBLI0 AUPPAKIIMOHHON PEIIETKH.

Habnronenve nonspusanuy cBera.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3mepenne mokas3aTess MpenoMIIeHUs CTeKIa.

HccnenoBanne CBOMCTB N300paXkKeHUH B JTMH3AX.

Hab6mronenme nucriepcuu cBerTa.

Pazgen 6. OcHOBBI clIENUAIBHOM TEOPUU OTHOCUTEIbHOCTH

['pasuIBl TPUMEHNMOCTH KIIACCHYECKOW MeXaHWKH. [IocTynaThl crenuaibHON TEOPHH OTHOCHTEIHHOCTH: HHBAPUAHTHOCTD
MOJyJIsl CKOPOCTH CBETa B BaKyyMe, TPHHIIMI OTHOCUTENTFHOCTH DHHIITEIHA.

OTHOCUTENBFHOCTH OJHOBPEMEHHOCTH. 3aMe/JIEHNEe BPEMEHH U COKpAIeHNE JITTNHBL.

DHeprus ¥ UMITYJIbC PEIITHBUCTCKON YaCTHIIBL.

CBs13b MacCChI C SHEPTUEU U UMITYJIBCOM PETSITUBHUCTCKOM YaCTHUIIbL. DHEPrUs IMOKOSI.

Paszpnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol KAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBs3u sHEPTUN HOTOHA C €T0 YACTOTON. DHEPTHs K UMITYJIbC (POTOHA.

Otxpertie u uccnenoanne dhoroddderra. Omprtel A. I'. CroneroBa. 3akoHsl Goroddderra. YpaBHeHHEe DUHIITEHHA IS
dboroaddexra. «Kpacnas rpanuma» pororddexra.

Hasnenwne ceera. OnbiThl I1. H. JIeOenena.

Xumnueckoe AeUCTBUE CBETA.

TexHnYeckne yCcTpoHCTBa U MPAKTUIECKOE PUMEHEHHE: (POTOITEMEHT, (POTONATUHK, COTHEUHAs OaTtapes, CBETOIAMOI.
Lemoncmpayuu

®dotord ekt Ha ycTaHOBKE C ITMHKOBOH TIACTHHOM.

HUccnenoBanne 3akoHOB BHeMHET0 (HOTOdPdeKTa.

Cseronunon.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. Omnbitel Pezepdopaa mo paccesHuro o -uactun. Ilnanerapnas monens atoma. Iloctymnater Bopa.
Wznydenue u nornomienre GOTOHOB NPHU MEPEXOAE aTOMa C OJHOI'O YPOBHS SHEPruy Ha Apyroi. Buabl cnekrpoB. Crekrp
YPOBHEN dHEPTUH aTOMa BOAOPO/A.



BonHosele cBoiicTBa yactuil. Boinsl ae bpoitns. KopnyckynsipHO-BOIHOBOH AyanusMm.

CrHoHTaHHOE U BBIHY)KJIEHHOE U3JTyueHHE.

TexHuueckne YCTPOHMCTBA M MPAKTUYECKOE MPHMEHEHWE: CIEeKTPalbHBIA aHalu3 (CIEKTPOCKON), Jiasep, KBAHTOBBIH
KOMIIBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpenenenuie JUIMHBI BOIHBI JIa3epa.

Habnronenue TMHEHYaThIX CIEKTPOB H3TyYEeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HaGiroieHue quHeHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JO0Ka3bIBAIOLINE CIOXKHOCTh CTpoeHHs siapa. OTKpeITHE paanoakTUBHOCTH. OnbiThl Pesepdopma mo
ONPEETICHUI0  CcOCTaBa paJMOaKTUBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramma-usinydeHus. BiusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykinonHas moxens sapa [eitzenOepra—lBanenko. 3apsa sjapa. MaccoBoe 4uCIIO sipa.
H3otormsl.

Anb(a-pacnaji. DNEeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaj. ['lamMmma-uznydeHne. 3aKoH paJMOaKTUBHOTO pacia/ia.

DHeprus CBsI3U HYKJIOHOB B spe. SnepHbie cuitbl. JledekT Macchl sapa.

SnepHble peakuuu. JleneHne u CUHTE3 1€Ep.

Snepusrii peaktop. Tepmosinepusiii cuaTe3. [IpoOaeMbl M TIEPCIEKTUBEI SIACPHOU IHEPTETUKH. DKOJOTHUSCKUE ACTICKTHI
SIIEPHON SHEPTETUKH.

OneMeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHUS U PETUCTPAIIMH YJIEMEHTAPHBIX JACTHII.

OdyHIaMeHTaIbHbIC B3auMOIeHCTBHsI. EMMHCTBO PU3HIecKoi KapTHHBI MUPA.

TexHUYeCcKHE YyCTPONCTBA U MPAKTHUIECKOE IPUMEHEHHE: T03UMETp, KaMepa BuiibcoHa, siaepHbIi peakTop, aToMHast 6oMoa.
Jlemoncmpayuu

Cu€TynK MOHM3HUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

HccnenoBanme TpeKoB 9acTHIl (10 TOTOBEIM (GoTorpadusim).

Paznen 8. DineMeHTHI acTpOHOMHHU U ACTPOPU3UKH

Oransl pa3BUTHS acTpoHOMUH. [IpuKkiagHoe 1 MIPOBO33pEeHIECKOE 3HAUEHNE aCTPOHOMHM.

Bun 38é3qH0r0 Heba. Co3Besaus, sipkue 3BE3BL, IIAHETHI, UX BUIUMOE JIBUKEHHE.

ConHedHas cucteMa.

Comnntie. ComHedHas akTHBHOCTb. Mcrounuk sHeprun ConHIa 1 3BE37. 3BE3BI, MX OCHOBHBIE XapaKTepUCTUKHU. [lmarpamma
«CTIEKTPAIBHBIA KJIACC — CBETHMOCTBY. 3BE3IBI TJIABHOW MOCIENOBATEIHHOCTH. 3aBUCHMOCTD «Macca — CBETHMOCTEY IS
3BE3M TVIABHOM TIOCIIENOBATENRHOCTH. BHyTpeHnHee crpoenme 3BE31. CoBpeMeHHbBIE TPEICTABICHHS O MPOUCXOKICHUH H
spomonuu ConHLA U 3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii IIyte — Hama ['anakruka. ITonoxxenue u apuxenue Conuua B ['amaktuke. Tunsl ranaktuk. Paguoranaktuku u
KBa3apbl. YEpHBIE OBIPHI B siAPAX FajJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akoH Xa06ma. PasOeramme ramaktuk. Teopust bombeimoro B3peiBa. PemmkroBoe
U3IIy4CHHUE.

Macmrabnast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiieMbl aCTpOHOMUHU.

Yyenuueckue nabnooenus

HaGmonennss HEBOOPYKEHHBIM TJA30M C HCIIONB30BAHMEM KOMIIBIOTEPHBIX TPHIIOKEHUH I ONpefeNeHUs MOJN0XKEHHS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHEIE co3Be3/iMsi CEBEpHOTO MOMYIIApHUs U SIPKHUE 3BE3]IBI.

Hab6monenus B teneckon Jlynsl, maner, Mieunoro [lyTw.

O0o0maromee NOBTOPeHUE

Ponb ¢u3mkm M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJIIOTMUECKOH, COLMAJbHOM M 3THYECKOH cdepax IeaTelbHOCTH
YelnoBeKa, poidb U MECTO (PM3MKM W ACTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHMHE MHpPa, POJib (PU3MYECKOH TEOpUH B
($bopMHUpOBaHMM TpEACTaBICHUH O (U3NUECKOH KapTUHE MHUpPa, MeCTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM DALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUIN O IIPUPOIE.

MesknpenMeTHble CBSI3H
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Uzyuenne kypca ¢usuxu 0azoBoro ypoBHs B 11 Kiacce OCymIeCTBIsieTcs ¢ y4ETOM COJIEpIKAaTENbHBIX MEKIIPEIMETHBIX
CBsI3eH C Kypcamu MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsmust, CBSI3aHHBIE ¢ W3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SIBICHHE, HAYYHBIH (DakKT, TUIOTE3a,
¢uznveckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMBl YPaBHEHHIA, TPUTOHOMETpUYeCKHe (PYHKIMH: CHHYC, KOCHHYC, TAaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI M MX MPOEKIMM HA OCH KOOpPAMHAT, CJIOXKEHUE BEKTOPOB,
MPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKIIMHA, MPU3HAKK MOJO0MS TPEYTrOJLHUKOB, OMPENCICHHUE IUIOMIAMU IIOCKUX (UTYp U
o0béma Ter.

Buonocus: snekrpudeckue SBICHUS B )KUBOW MPHUPOJE, KoneOdaTelbHble IBIKECHHSI B dKUBOM PUPOJIE, ONTHYECKHE SBICHUS
B )KMBOM IIPUPOJIE, NEUCTBUE pPaJualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB UM MOJEKYJ, KpHCTaUIMYecKass CTPyKTypa TBEPABIX TeN, MeEXaHW3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEMIETKHU, CIIEKTPAJIbHBINA aHAJIU3.

leocpaghus: MarHUTHBIC TOJNIOCAa 3eMJIM, 3aJIEKM MAarHUTHBIX Py, (OTOChEMKA 3EMHOM TOBEPXHOCTH, MpPEACKa3aHUe
3EMJIETPSICEHUH.

Texnonoeus: NVUHUM DIIEKTpOIlEpead, I'€HEPATOpP IMEPEMEHHOIO TOKA, 3JIEKTPOJBHUraTellb, WHIYKIIMOHHAs II€db, pajap,
paavonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meub, MPOCKIIMOHHBINA armapaT, BOJOKOHHAs OINTHKA, COJIHEYHAs
Oarapest.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS TIPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIETI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpemMera «®Dusmka» Ha YpoOBHE cpedHero ooOmiero obOpazoBanus (0a30BbI ypOBEHB) HODKHO
O6eCHe‘II/ITB JOCTUIKCHUE CICAYIOINX JIMYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX O6paSOBaTeJ'II)HI)IX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
JInuHOCTHBIE pE3yNbTaThl OCBOCHMsI ydeOHoro mnpenmera «®Du3MKa» JOKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH
00y4aroIIMXCs PYKOBOACTBOBATHCS C(OPMHUPOBAHHONW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTallNi, TO3UTHBHBIX BHYTPEHHHUX YOEXKICHWH, COOTBETCTBYIONIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHUCKOTO
00IIIecTBa, pacHIMpEeHrEe JKU3HEHHOIO OIbITa M ONbITa JEATENhHOCTH B MPOIECCE peanu3ali OCHOBHBIX HaIpaBICHUN
BOCIIMTATEIIbHOM JIEITETFHOCTH, B TOM YHCJIE B YaCTH:
1) rpaxaancKoro BOCIUTAHUSA:
c(OpMHUPOBAaHHOCTh TPAKIAHCKOM TO3WIWU OOYYaromIerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO WIEHAa POCCHHUCKOIO
o0111ecTBa;
MPUHSATHAE TPAIUIIMOHHBIX O0MIEYETOBEUECKUX TYMaHUCTHIECKUX U IEMOKPATHIECKIX [EHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO NEATENFHOCTh B MHTEPECaX T'Pa)kJaHCKOro OOIIecTBa, Y4acTBOBATH B CaMOYIIPABIEHUHU B
00pa3oBaTEebHOM OpraHU3aIliH;
YMeHHE B3aMOEHCTBOBATH C COLMATBHBIMI HHCTUTYTAMH B COOTBETCTBUU C MX (YHKIMSIMH U Ha3HAUCHHEM;
TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JIESITETFHOCTH;
2)IaTpUOTHYECKOr0 BOCIIUTAHUSA:
chOpMHUPOBAaHHOCTH POCCUHCKON TPaXKIAHCKON MIEHTHIHOCTH, TATPHOTH3MA,;
IIEHHOCTHOE OTHOIIIEHHE K TOCYTAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM POCCHICKHUX YUEHBIX B 001acTH (PM3UKH U TEXHUKH;
3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
chOopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO MIOBEACHUS;
CIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 W TMPHHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI ¥ TISHHOCTH, B TOM YHCJIE B IEITETHHOCTH YIEHOTO;
0CO3HaHHE JTMYHOTO BKJIAJ[A B IOCTPOECHUE YCTOWYMBOT'O OYIyIIEero;
4)3cTeTUYECKOT0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIIEHHNE K MUPY, BKITIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIEro (GU3NIECKON HAYKE;
S5)TpyaoBoro BocuuTaHMs:
WHTEPEC K Pa3InYHBIM cepaM NpodecCHOHATFHON AeITeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3UKOW U TEXHUKOW, yMEHUE
COBEpILIATh OCO3HAHHBIN BRIOOP Oy yIel mpodeccuu 1 peain30BhIBATh COOCTBEHHBIE JKU3HEHHBIC TIIIAHBI,
TOTOBHOCTbB U CIIOCOOHOCTH K 00pa30BaHUIO U caM0O00Opa30BaHUIO B 001acTH (PU3KMKK HAa IPOTSHKEHUH BCEH KU3HH;
6)3K0J10rMYeCKOro BOCIIMTAHUS:
c(OPMUPOBAHHOCTB IKOIOTHUECKON KyJIbTYPbI, OCO3HAHUE III00AIIEHOIO XapaKTepa 3KOIOTHUYECKUX MpodIieM;
IJJAHUPOBAHHUE W OCYILLIECTBIIEHUE AECHCTBUN B OKpYyXKalollell CpeAe Ha OCHOBE 3HAHMS LENeH YCTOMYMBOIO pa3BUTHS
YeII0BEYECTBA;
pacuIpeHre ONbITa JeITEIbHOCTH SKOJIOTMYECKOI HalpaBICHHOCTH HA OCHOBE UMEIOIMXCS 3HAHUHN 110 (PHU3HKE;
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7)leHHOCTH HAYYHOTO O3HAHUS:

cOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAayYHOH NesATeNIbHOCTH, TOTOBHOCTh B Ipollecce HM3yYeHHS (U3UKH OCYILIECTBISTH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO NEITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEJAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBbIE YHHBepPcATbHbIE YUeOHbIe AeiicCTBHA

BazoBble 1ornuyeckue geiicTBuA:

CaMOCTOATENFHO (DOPMYIIMPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIpENEeNATh LENU AeITeNbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUH UX JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPHUBAEMBIX (PU3NUYECKHX SBICHUSIX;

pa3pabaThiBaTh IUIAH PELICHHS TPOOIEMBI C YIETOM aHaJM3a UMEIOLIUXCSI MATEPHAILHBIX U HEMAaTEPUANBHBIX PECYPCOB;
BHOCHTb KOPPEKTUBBI B JEATEIbHOCTb, OIEHHBATh COOTBETCTBHUE pPE3YyJIbTATOB LENSAM, OIIEHWBATh PHUCKH IOCIEICTBUN
NeSITebHOCTH;

KOOPJIMHHUPOBATH U BBIMIOIHSTH PA0OTY B YCIOBUSX PEabHOTO, BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPU PEIICHNHN KU3HEHHBIX MTPOOJIEM.

BazoBble uccienoBareabcKkue AeiicTBUSA

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TOHSATHSIMHU H METOJAMH (DU3NYECKON HAYKU;

BJIaJIeTh HAaBBIKAMH Y4YeOHO-HCCIIEIOBATENbCKOM W MPOEKTHOW NEATENBHOCTH B OOJIACTH (DU3MKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEIBEHOMY MOMCKY METOJIOB PEIIeHUs 3a/iad (PU3NUECKOTr0 COJepIKaHus, IPUMEHEHHIO Pa3IMIHBIX
METOJIOB TTO3HAHMS;

BIIAZIETh BUJAMHU JEITEIHHOCTH IO MOJTYYEHHI0O HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, MPEoOpPa30BaHUIO U MPUMEHEHHUIO B
Pa3TMYHBIX YIeOHBIX CUTYaIHsIX, B TOM YHCIIE IPU CO3/IaHUH YI€OHBIX TPOEKTOB B 00JIACTH (PHU3UKH;

BBISIBJISITh MPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTYaIM3HPOBATh 3a]ady, BBLIBHTaTh THIOTE3y €€ pEIIeHHs, HaXOJUTh
apryMeHTHI JJIs JOKA3aTebCTBAa CBOMX yTBEPKICHUM, 33aBaTh apaMeTPbl M KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IIOJNYYCHHBIE B XOJE€ peIIEeHUs 3aJauyd pe3yjbTaThl, KPUTHYECKH OLIEHUBAThb HX JIOCTOBEPHOCTb,
[IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM NEATEIBHOCTH, B TOM YHUCIIE IIPU U3yYEHUN (QU3UKY;
JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUIECKYIO 00IaCTh KHU3HEACSITEILHOCTH;

YMETb MHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, IPEUIaraTh OPUTHHAIBHBIC IIOIXO/b] U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337241, AOMYCKAIOLINE AIbTEPHATHBHBIE PELLICHHUS.

Pa6oTa ¢ nnopmanueii:

BJIa/IeTh HABBIKAMM IMOMy4deHUs HHPopMauuu (HU3NUECKOTO COACPIKAaHUS U3 MCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYLIECTBIATh IIOMCK, aHAaJIW3, CHUCTEMAaTH3alMI0 M HHTEpHpeTanui HHOOPMALUMU pa3IddHbIX BHIOB U (GopM
IIPEACTaBICHUS;

OLIGHMBATH IOCTOBEPHOCTH HH(pOpMALIHH;

UCIOJIB30BaTh  CPEICTBA HH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B  PpELIEHWH KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX M OpPraHM3alMOHHBIX 3a7a4 C coOJI0JeHueM TpeOOBaHUH 3SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, PeCYpcocOepeKeH s, TPABOBBIX M STHYECKUX HOPM, HOPM HH(POPMALIIOHHOH 0€3011acCHOCTH;

co3JaBaTh TEKCTHl (DU3MYECKOrO COAEPXKAHHUS B PA3NUUHBIX (opMarax ¢ y4€TOM Ha3Ha4yeHUs WHPOPMALMHM M LEeJIeBOH
ayIMTOPHH, BBIOHpasi ONTUMANBHYIO (OPMY MIPEACTABICHUS U BU3yaIU3aLUH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUS:

OCYLIECTBIIAThH OOLIEHNE HAa yPOKaxX (JU3HMKU U BO BHE-YPOUHOH JESITENbHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(DIMKTHBIX CUTYalui U CMT4aTh KOH(JINKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIAaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPEACTB;

MOHUMATb U UCIONB30BaTh MPEUMYILECTBA KOMaHHON U MHIUBUIYaIbHON paboThI;

BbIOMPATh TEMAaTHKY M METOABl COBMECTHBIX NEWCTBHHM C y4éTOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH Ka)KIOro 4jeHa
KOJUIEKTUBA;

MPUHUMATh €M COBMECTHOM JEATEIBbHOCTH, OpPraHMU30BBIBATH M KOOPJIMHUPOBATh JACHCTBUS MO €€ TOCTH)KEHUIO:
COCTaBIIAITh IUIAH JEMCTBUH, pacHpeneNaTh pOIM C Y4€TOM MHEHHH YYaCTHHUKOB, OOCYKAaThb pPEe3yJbTaThl COBMECTHOW
paboTsr;

OLIGHMBATh KA4E€CTBO CBOETO BKJIAJa M KaXKJIOT0 Y4aCTHHKA KOMaH bl B OO pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;
MpeyIaraTh HOBBIE IIPOEKTHI, OLEHUBATh UJIEH C MO3UIIMHA HOBU3HBI, OPUTHHAIEHOCTH, TPAKTUYECKOH 3HAUUMOCTH;
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OCYILECTBIIATh MO3UTUBHOE CTPATETUYCCKOE TOBEJCHUE B PA3NIMYHBIX CUTYAIUAX, MPOSBIATh TBOPUYECTBO M BOOOpaKEHUE,
OBITh MHUIIUATHUBHBIM.

PerynsiTuBHbIe yHUBeEpPCcAJIbHbIE Y4eOHbIE eiicTBUS

Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIIATh MO3HABATEIBHYIO JCITCIBHOCTh B 00JACTH (DU3UKH M aCTPOHOMUU, BBISBIIATH MPOOJIEMBI,
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33]a4H;

CaMOCTOSTEIIBHO COCTABJISITH IUIaH PEIICHUS] PACYETHRIX U KAUECTBEHHBIX 3aJ1a4, TUIaH BBHITIOJHEHUS IPAKTUYECKON PabOTHI C
y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEIIIOYTCHUN;

AaBaThb OUCHKY HOBBIM CUTYAL UM,

pacImupsTh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHHIN;

JienaTh OCO3HAHHBIN BBIOOp, apIryMEHTHPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTD 3a PEIICHHE;

OILICHUBAThH IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (hOPMHUPOBAHHIO W MPOSABICHHUIO OJPYIUIMU B 00JacTH (U3MKU, IIOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTebHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPO/1b, IMOUMOHAIbHBIH HHTEJLIEKT:

AaBaThb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBEI B ACATCIIBHOCTD, OIICHNBATH COOTBECTCTBUC PE3YJILTATOB LCIIAM;
BJIaJA€Th HaBbIKaMH MMO3HABATEIIHLHOMN pe(i)HeKCI/II/I KaK OCO3HaHUsA COBEPIIACMBIX I[EﬁCTBHﬁ " MBICJIMTCIIBHBIX MPOLECCOB, UX
pEe3yJAbTaTOB U OCHOBAHUM;

WCIIOJIL30BaTh MPUEMBI peIIeKCHHU ISl OLICHKH CHTYalliH, BEIOOpa BEPHOTO PEIIeHHUS;

YMETh OUCHUBATDH PUCKU U CBOCBPEMCHHO ITPUHUMATE PEIICHUA 110 UX CHUKCHHIO,

IIPUHUMATb MOTHBBI M apT'YMEHTBI IPYTUX IIPHA aHAIIN3€ PE3YIbTATOB AEATEILHOCTH,

IIpUHUMAThb C66$I, IIOHUMasi CBOM HEAOCTATKHN U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U apTYMEHTBI IPYTUX IIPU aHAIN3€ PE3YIbTaTOB JeATEIbHOCTH,

MPHU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIIUOKH.

B mpomecce mocTmKeHHs] JTUYHOCTHBIX PE3yJAbTATOB OCBOCHHS MPOTpaMMBI 10 (pH3MKe AT YPOBHSI CPETHErO OOIIEero
00pa3oBaHus y 00YYaIONIUXCS COBEPUICHCTBYETCS YMOIMOHAIBHBIN HHTEIIEKT, MPEAoiaralonuii copMUpOBAHHOCTE:
CaMOCO3HAHMSI, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE, BUICTh HAIpaBICHUS Pa3BHUTHUS
COOCTBEHHO# 9MOIMOHANBHOMN chepbl, ObITH YBEPEHHBIM B cele;

CaMOpETyJUPOBAHUS, BKIIIOYAIOIIEITO CAMOKOHTPOJb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHMUE,
CIIOCOOHOCTH aJIANTHPOBATHCS K IMOIIMOHATBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,
BHYTPEHHEW MOTHBALMH, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTUKEHUIO LEIH U YCIEXy, ONTUMU3M, UHUIIUATUBHOCTb, YMEHUE
JEICTBOBATh UCXOAS U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIFOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOLMOHAFHOE COCTOSHUE APYTUX, YYUTHIBATH €T0 MPH OCYIIECTBICHUH
OOIIeHNsI, CIOCOOHOCTH K COTYBCTBHIO U COIEPEKUBAHHUIO;

COITMATBHBIX HABBIKOB, BKIIOYAIOIINX CITIOCOOHOCTH BHICTPAaMBaTh OTHOIIEHUS C IPYTHMH JIFOABMH, 3a00THTHCS, TIPOSIBIISITH
WHTEpEC U pa3penaTh KOH(OINKTHL

HPEJAMETHBIE PE3YJIBTATbBI

K xonmy obyuenns B 10 kiacce mpeaMeTHBIE Pe3yNbTaThl HA 0a30BOM ypPOBHE JIOJDKHBI OTpPaXkaTh C(HOPMHUPOBAHHOCTH Y
00y4arOMMUXCs YMEHHI:

JIEMOHCTPHUPOBATH Ha MIPUMepax poib U MeCTO GU3NKH B (DOPMUPOBAHUHU COBPEMEHHON HAyYHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJOTUH, B IPAKTUUECKON NESITEIBHOCTH JIIOACH;

YYUTHIBaTh TPAHMIBI TIPUMEHEHUS W3YYEHHBIX (M3MUYECKMX MOJENel: MaTephaibHas TOYKa, WHEpIHabHas CHCTeMa
orcuéra, abCONOTHO TBEPAOE TENO, WICANBHBIA Ta3, MOJEIN CTPOCHUS Ta30B, XHUIKOCTEH W TBEPABIX TEN, TOUYCUHBIN
ANEKTPUYECKUN 3apsil TIpH pellieHnH (PU3UUYECKHUX 3a]1a4;

pacno3HaBaTh (PHU3MYECKHE SBICHHUS (MPOILECCH) M OOBICHATh WX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISPHO-
KUHETHYECKOH TEOPUH CTPOEHHUSI BEIIECTBA M DJIEKTPOJUHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOIHOE TaJIeHHE Tell, IBIKEHHE M0 OKPY)KHOCTH, WHEPIIHs, B3auMojieiicteue Tel, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE JKUIKOCTEH ¥ TBEPABIX Tel, W3MeHeHne o0b&Ma Teln NpU HarpeBaHuH (OXJIAXKICHWH), TEIIOBOE
paBHOBecCHUE, UCTIApEHUE, KOHACHC AU, TUIABJIEHUE, KPUCTAJUIA3AIUs, KUTICHHUE, BIAKHOCTh BO3yXa, ITOBBIILICHUE JABJ CHUS
rasza Inpu €ro HarpeBaHuMU B 3aKPBITOM COCYJIE, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHUS ra3a B U30IPOLECccax, ANEKTPU3AIUS
Tel, B3aUMOACUCTBUE 3aPsI0B;

OIMCHIBATh MEXaHUYECKOE JBIDKEHUE, UCIONB3YsA (PU3NYECKHWE BEIUYMHBI KOOpIWHATA, MyTh, NEpeMelleHue, CKOPOCTh,
YCKOpEHHEe, Macca Tella, CHJIa, UMIYJIbC Tela, KHHETHYeCKas SHEpTUs, MOTEHIMANbHAs JHEpPrus, MeXaHudueckas pabora,
MeXaHW4YecKas MOIIHOCTh; MpPH OMNHCAHWW IPABHIBLHO TPAKTOBAaTh (DPU3MYECKHIH CMBICH WCIOIB3YEMBIX BEIWYHMH, WX
0003HAUCHUS U €AMHHUIIBL, HAXOAUTH (hOPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIHUUHY C APYTUMH BETUINHAMHU;
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OIUCHIBATh M3YUCHHBIE TEIJIOBbIE CBOWCTBA TEJ U TEIUIOBBIC SIBJIICHHSA, UCTIONB3YsA (DU3MYECKUE BEJIMYUHBI: JABJICHUE rasa,
TeMIIepaTypa, CPeAHss KHHETUYEeCKasl YHEPTUsl XaOTHUECKOT0 ABHKEHHUST MOJIEKYJI, CPEIHEKBaIPaTUYHASI CKOPOCTh MOJIEKYT,
KOJTMYECTBO TEIMJIOTHI, BHYTPEHHsISI SHEprus, padoTta raza, Ko3(Q(GUIMEHT MOMe3HOro ACHCTBHS TEIJIOBOTO ABHUIATEIS; MIPH
OINMCAHMHU MPAaBUIBHO TPAKTOBATH (PU3WYECKUI CMBICI UCIIOIB3YEMBIX BEMYMH, UX O0O3HAUYEHHS W CAMHHUIBI, HAXOIUThH
(hopMyITBI, CBSI3BIBAIONINE JAHHYIO (QU3NUECKYIO BETUYHHY C IPYTUMH BEIUYHHAM;

OIUCHIBATh U3YUYCHHBIE DJICKTPHUECKIE CBOMCTBA BEIIECTBA M 3JICKTPUUYECKUE SBJICHUS (IPOLIECCHI), UCTIONB3Ys PU3HMUECKUE
BEJIMYMHBL: 3JIEKTPUUECKUN 3apsf, dJIEKTPHUUECKOE MOJie, HANPSHKEHHOCTH IMOJIS, MOTEHIIHA, Pa3HOCTh MOTECHIIMAJIOB; MPH
OnrCaHu MpPaBUIbHO TPAKTOBATH (I)I/I?:I/I‘-ICCKI/II\/'I CMBICJT UCIIOJIb3YEMbIX BCIWYHH, UX O603Ha‘-ICHI/ISI U CAMHUILBI; YKAa3bIBATb
(opMyITBI, CBSI3BIBAONINE JAHHYIO QU3NUECKYIO BETMUNHY C IPYTUMH BEIIMYHHAMM;

AHAJIN3HUPOBATH (I)I/I3I/ILICCKI/IC IMpoUeCChbl U ABJICHHA, HUCIIOJIb3Ysd (I)I/I3I/I‘-ICCKI/IC 3aKOHbI W IMPUHLOUIIBI: 3aKOH BCEMHPHOI'O
Tsirorenus, |, Il u 1l 3akons! HeroToHa, 3aK0H COXpaHEHUS! MEXaHUYECKON YHEPTUH, 3aKOH COXPaHEHHS UMITYJIbCA, TPUHIIHIT
Cynepno3nun Cujl, MTPUHOHWII pPaBHOIPAaBHUA HWHCPUHAJIBHBIX CUCTEM OTC‘-IéTa, MOJICKYJISIPHO-KUHETUYCCKYIO TCOPHUIO
CTPOGHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpelHEeH KMHETUYECKOM YHEPTUH TEIIOBOTO IBMXKEHHSI MOJIEKYIT ¢ aOCOTIOTHOM
TEeMIIepaTypoi, MEpPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsja, 3akoH Kymona, mpu 3ToM
pa3nuyath CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTW4ecKoe BBIpaKEHHE M YCJIOBHS (TPaHHUIBL, 00JAcTH)
IMIPUMEHHUMOCTH,

OOBSICHATH OCHOBHBIE TPUHIMIIBI JISWCTBUS MAIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pasiuyaTh YCIOBUS HUX
0€30MmacHOr0 HCIIOIb30BAHNUS B IOBCE/IHEBHOM JKU3HHU;

BBIITOJIHATE SKCIIEPHUMEHTEI IO UCCIICJOBAHUTIO (1)I/I3I/I‘ICCKI/IX SIBIGHUH 1 IIPOLECCOB C MCIIOJIB30BAHHUEM IIPAMBIX 1 KOCBECHHBIX
M3MEPEHUH, MpU 3TOM (OpMYyJIHPOBaTh MpOOJIeMy/3aqady M TMIIOTE3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAHOBKY M3
MPEATIOKEHHOT0 000PY/IOBaHHS, TIPOBOJIUTH OIBIT U (POPMYITHPOBATEH BHIBOIBI;

OCYIIECTBIIATh TPSIMble UM KOCBEHHBbIE W3MepeHUsl (DPU3NYECKMX BEIMYMH, MPH 3TOM BBIOMPATH ONTHMAIBHBIA CHOCOO
HU3MCEPECHHA U UCITOJIB30BATh U3BECTHBIC METO/Ibl OLICHKH HOFpeIHHOCTefI HSMGPGHHﬁ;

HCCIICA0BAaTh 3aBUCUMOCTH MEXIY (1)I/ISI/ILIGCKI/IMI/I BCIIMYMHAMH C HUCIIOJIB30BAHUEM IIPAMBIX H3MepeHHI71, Ipu 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThI MOJIydEHHON 3aBHCUMOCTH (DU3NYCCKUX BEIUYMH B BHJIE TAOJIHUIL U
rpa¢MKoB, AeNaTh BHIBOABI I10 PE3YJIbTaTaM HCCIIEJOBAHUS;

coOmomaTh mpaBmia 0e30macHOTO TPyJa THpPH IPOBEICHUH HCCICIOBAHWM B paMKaxX y4eOHOro JIKCIEPHUMEHTa, y4eOHO-
UCCIICIOBATENIbCKOX U IIPOEKTHOH [MEATENbHOCTH C HCIOJIb30BAaHMEM M3MEPUTENbHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000pyIOBaHUS;

pemath pacyéTHBIC 3a7ayd C SBHO 3aJaHHOW (DM3MYECKOH MOJIENbIO, MCIONB3Ys (U3MUYECKHE 3aKOHBI M HPUHLUIIBL, Ha
OCHOBE aHaJIM3a YCIOBHUS 3aJauydl BBIOMPATh (PU3NMUECKYIO MOENb, BBIICTATh (U3MUYECKUE BEIUYMHBI U (HOPMYIIBI,
HeoOXonuMble U €€ pEelIeHHs, NPOBOAUTH PacuéThl M OLEHUBATh PEAJBHOCTh IIOJyYEHHOrO 3HAueHHs (PU3MUYECKOH
BEJINYMHBI;

pemiaTh KadeCTBEHHbIE 3aJaud: BHICTPAaUBaTh JIOTMUECKH HENPOTHBOPEUMBYIO LEMOYKY pAaCCyKACHHH C Omopoll Ha
W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

HCIIOJIB30BATh IIPU PEIICHUH y4eOHbBIX 3aa4 COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOHH IS IIOMCKA, CTPYKTypHUPOBaHUS,
WHTEpIPETaly 1 NPEeICTaBIeHNs Y1eOHOH M Hay4dHO-IIOMYJISIpHON MH(OpManny, MOITy4YeHHON U3 pa3IndHbIX UCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MTOIy4aeMyI0 HH(POPMALHIO;

MPUBOAUTH NMPHUMEPHI BKJIaJa POCCHHCKUX U 3apYOEXHBIX yUEHBIX-(M3UKOB B Pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB
OKPYXKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTUI;

WCIIONIB30BaTh TEOPETUIECKHE 3HAHUS 110 (PU3HMKE B TIOBCEAHEBHOM KHU3HH /sl oOecriedeHnst 6e30MacHOCTH MPU OOpaIieHuu
¢ pubopamMu U TEXHUYECKUMHU YCTPOUCTBAMH, IJISI COXPAHEHHS 310POBbS U COOIOAECHHSI HOPM 3KOJIOTHYECKOT0 MOBEACHHU S
B OKpY’KaloILEeH cpene;

paboraTh B TpyIIE C BBIIOJIHEHHEM pAa3JIMYHBIX COLMAJIBHBIX pOJei, IUIaHUPOBAaTh PalbOTy TIPYIIBL, PAlHOHAIBHO
pacnpenensaTh 0053aHHOCTH M IUIAHUPOBATH JESITENbHOCTh B HECTAHAAPTHBIX CUTYAIMsX, a/JeKBAaTHO OLICHWBATbh BKJAl
Ka)/I0T0 U3 Y4aCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAEMON TPOOIEMBI.

K xonny oO6ydenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE NOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTH Y
00y4aroMXCcsl yMEHUI:

JIeMOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (PHU3HUKH B (POPMHUPOBAHMH COBPEMEHHOM HAyYHOH KapTHHBI MUPa, B Pa3BUTUH
COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B MPAKTUUECKOH HAEITEIBHOCTU JIOJEH, LETOCTHOCTh M €IMHCTBO (pru3HuecKoil
KapTHHBI MHPA;

YUUTBIBATh TPaHUIBl NPUMEHEHHS M3YYEHHBIX (DU3MUECKMX MOJENeH: TOYEUHBIH JJIEKTPUUECKUIl 3apsii, JIyd CBeTa,
TOYEYHBIH HCTOYHMK CBETa, SiACpHAst MOJIENb aTOMa, HYKJIOHHAs MOJIelIb aTOMHOT'O s/Ipa MPU PelleHnH (PU3NUECKHX 3a/1a4;
pacro3HaBaTh (Qu3HYecKue SBIEHUS (IPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB JJIEKTPOIMHAMHUKHM M KBAHTOBOM
¢u3uKU: 3JEKTpUYecKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBUSI TOKa, B3aUMOAEHCTBHE
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MarHuTOB, JJIEKTPOMArHUTHas MHIYKLUS, OEHCTBHE MAaTHUTHOTO TOJIS Ha TMPOBOIHUK C TOKOM M ABHKYLIMKCS 3apsif,
JNEKTPOMAarHUTHBIE KOJE€OaHWS W BOJHBI, NPAMOIMHEHHOE paclpoCTpaHEeHHE CBeTa, OTPaKeHHE, IPEIOMIICHUE,
uHTepdepeHus, Auppakuus W TONApU3aLMsl CBeTa, AMcHepcus cBera, (orosnekrpuueckuin d3ddext (poroaddekr),
CBETOBOE JAaBJICHWE, BO3HWKHOBEHHE JIMHEWYAaTOTO CIHEKTpa aToMa BOJOPONA, €CTECTBEHHass W HMCKYCCTBEHHAsS
PaaInOaKTUBHOCTE;

OIUCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (PJIEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE, DJIEKTPUUECKYI0 MPOBOAMMOCTH
Pa3NUYHBIX CPEA) U 3JCKTPOMArHUTHBIC SBICHUS (IIPOLIECCHI), MCMONB3YS (PU3MUYecKre BETUUMHBI: SJIEKTPUUCCKUN 3apsif,
cHJia TOKa, DIIEKTPUUECKOE HANPSHKEHUE, DIEKTPUIECKOE COMPOTUBIICHUE, PAa3HOCTh MOTEHIINAIIOB, JISKTPOJABIKYILAS CHIa,
pabora TOKa, WHIYKIUS MAarHUTHOrO Tois, cwia Awmepa, cuia JlopeHna, HWHIYKTHBHOCTH KaTYIIKH, JHEPTHS
ANEKTPUUECKOTO W MAarHUTHOTO TOJIeH, MEPHO/ M YacToTa KojeOaHWii B KoJeOaTeNbHOM KOHTYpE, 3apsii M CHJIa TOKa B
Mpolecce TapMOHMYECKUX O3JIEKTPOMArHUTHBIX KoleOaHWi, (QOKyCHOE pacCTOSHHE M ONTHYeCKas CHiia JIUH3BIL, TpU
OINUCAHMHU TPAaBWIILHO TPAKTOBATh (PU3WYECKHI CMBICT UCIOIB3yEMBIX BEIMYWH, HX O0O3HAYCHHS M EJMHHUIIBI, YKa3bIBAThH
(hopMyITBI, CBSI3BIBAONINE JAHHYIO QU3NUECKYIO BETHUNHY C IPYTUMH BEIMYHHAMM;

OIUCHIBATh U3yYCHHBIE KBAHTOBBIC SIBJICHUS U TPOIIECCHI, UCIONB3Ys (PU3NYECKUE BETUYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX
BOITH, JUTMHA BOJIHBI M1 YACTOTa CBETA, SHEPTUS M UMITYJIbC (POTOHA, IEPUOJI ITONypaciiaja, JHEPT sl CBS3H aTOMHBIX S/Iep, TIPU
OITMCAaHNUU TPAaBWILHO TPAKTOBATH (PUBMUECKHH CMBICT MCIIONb3yEeMbIX BEJIMYWH, HX O0O3HAYEHHS M CMHUIBI, YKa3bIBATh
(dopMyITBl, CBSA3BIBAIONIME JaHHYIO (PU3MUYECKYIO BEMYMHY C JPYTMMH BEIMYMHAMH, BBIYHCIATH 3HAUYEHHE (QU3MUECKOM
BEJINYHHBI,

aHaM3MpPOBaTh (HU3UYECKHE MPOIECCHl M SIBJICHUS, MCHONB3Ys (DU3MYECKUE 3aKOHBI U MPUHIMILL: 3aK0oH OMa, 3aKOHBI
MOCIE0BATENFHOrO ¥ TapaJIebHOTO COCWHEHHsI TPOBOJHUKOB, 3akoH JIxoyns—JIeHna, 3aKOH 3IIEKTPOMArHUTHOM
WHIYKIIMH, 3aKOH TPSIMOJMHEHHOTO paclpoCTpaHEHMsI CBETa, 3aKOHBI OTPa)KEHHs CBETa, 3aKOHBI IMPEJIOMIICHHUS CBETa,
ypaBHeHHe DiHIITEHA U1 (oTodhPEKTa, 3aKOH COXPAHEHUsI SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPaHEHMUsI
ANEKTPUIECKOTO 3apsi/ia, 3aKOH COXPaHEHHs MaCCOBOTO YHCIIA, ITOCTYNIAaThl bopa, 3aKOH pajin0aKTUBHOTO pacrajia, IpH STOM
pasauyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBbIPAXXCHHWE W yCIOBHs (IpaHUIIbl, 00J1acTH)
MPUMEHHMOCTH;

OTIpENeNATh HAIlpaBJIeHNE BEKTOPA WHAYKIIMHA MAarHUTHOTO TIOJIS TPOBOJHHKA C TOKOM, CHIIBI AMIiepa U cruisl JlopeHna;
CTPOUTH U OIMCHIBATH HU300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOH JINH30M;

BBITIONHSTH 9KCIIEPUMEHTHI 110 MCCIENOBaHIIO (PM3NIECKUX SBJICHUN U MPOIECCOB C UCTIONB30BAHUEM MPSIMBIX U KOCBEHHBIX
W3MEpEHHI: TIPU 3TOM (OPMYIHPOBATH MPOOIEMY/3a/1ady W TUIIOTE3Y YY4eOHOTO DKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEUIOKEHHOT0 000PYAOBaHUS, IIPOBOANUTD OMBIT U (HOPMYTHUPOBATH BHIBOJIBL,

OCYILIECTBIATh TPSMBIE W KOCBEHHBIE H3MEpEHUS (PU3MYECKUX BEIMYWH, MPH 3TOM BBIOMpATh ONTHMAIBHBIN CIOco0
M3MEpEeHHS U UCTIONH30BaTh N3BECTHBIE METO/BI OI[EHKH MOTPENIHOCTEH N3MEPEHNH;

WCCIIEZIOBATh 3aBHCHMOCTH (DM3MUYECKHX BEIMYUH C WCIOJIB30BAHHEM IMPSIMBIX HW3MEPEHHH: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YNBTATHI TOTYIEHHOW 3aBUCUMOCTH (DM3WUYECKUX BEIMYWH B BHE TaOIUIl 1 TpaduKOB, A€NaTh
BBIBOJIBI 10 PE3YIBTATAM HCCIICIOBAHUS;

coOmoaTh TpaBmiia 0€30MacHOro TpyAa MpU MPOBENSHWH HCCIENOBAHWM B paMKax y4eOHOTO JKCIEpUMEHTa, Y4eOHO-
WCCIIEZIOBATEICKON M TIPOEKTHOW NEATENFHOCTH C WCIOIh30BAHMEM HW3MEPUTENBHBIX YCTPOHCTB W J1a0OpaTOpHOro
000pyIOBaHMS;

pemaTs pacuéTHhIE 3a7]add C SIBHO 3aJaHHON (PM3WYECKOH MOJENbI0, MCIONB3Ys (PU3MYecKrue 3aKOHBI M TPUHITUITEI, Ha
OCHOBE aHaJM3a YCJIOBUSA 33Ja9d BHIOWpATh (M3MUYECKYI0O MOJENb, BBIACNATh (DHU3MYECKHE BEIHMYUHBI U (POPMYIIBI,
HEOOXOAWMEIE Il €€ pelIeHUs, MPOBOAWTH PACUYETHl W OIEHWBATh PEAbHOCTH IONYYEHHOTO 3HAYEHUS (PU3MIECKOM
BETMYUHBL,

pelmaTs KadecTBEHHBIE 3a/ladd: BBICTpAWBAaTh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOYKY PpACCYKIEHUH C OMOpod Ha
M3y4eHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBIICHHS,

WCIIONIB30BaTh MPH PelIeHNH y4eOHBIX 3a7]a9 COBpEeMEHHbIe WH()OPMAITMOHHBIE TEXHOJIOTHH TSI TIOMCKA, CTPYKTYPUPOBaHUS,
WHTEPIPETAIUU U MPEJCTABICHUS YIOHOH M HAYYHO-TIOMYISIPHON HH(OPMAIIUHU, TOTYYSHHON U3 Pa3INYHBIX NCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOIyIaeMyH0 HHPOPMAIIUIO;

OOBSICHATh TMPUHIUIBI JEWCTBUS MAINH, MPUOOPOB W TEXHUYECKHX YCTPOWCTB, pa3inyaTh YCIOBUS HMX 0€30MacHOro
WCIIOJIb30BAHMS B ITOBCETHEBHON KU3HMU;

MPUBOIUTH MPUMEPHI BKJIa/la POCCHICKHX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB
OKPYKaIoIEero MUpa, B pa3BUTHUE TEXHUKU M TEXHOIOTHUI;

UCTIOJIB30BATh TEOPETUUECKUE 3HAHUS 10 (HU3KKE B IIOBCEJHEBHOW JKM3HU s oOecriedeHus: 0e30MacHOCTH Py 00palleHUH
¢ IpudopamMu U TEXHUYECKUMH YCTPOUCTBAMH, AJISl COXPaHEHHsI 3/10POBbsl U COOJIOAECHHSI HOPM 3KOJIOTHYECKOTO MOBEACHUS
B OKpYy>Karolel cpene;
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pa60TaTI> B Ipynmnec ¢ BbBIIOJHCHUCM Pa3JIAYHBIX COLHUAJIBHBIX poneﬁ, IMJIAaHUPOBATH pa60Ty Tpymnibl, panuoOHAJIBHO
pacnpeaciiaTh 00SI3aHHOCTH U IJIaHUPOBATh ACATCIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJACKBATHO OICHHBATHh BKJIAQ
KaXI0ro nu3 y4aCTHUKOB I'pYIIILI B PCHICHUEC paCCManPIBaGMOfI HpO6J’ICMBI.

TEMATUYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo yuyeOHOMy mpenMetry «®uszuka» pa3padoTrana
BOCIIUTAHMA, YTO OTPAa’)KEHO B JHYHOCTHBIX IJIAHHPYEMBIX pe3yabTaTax U olOecre4ynBaeT

¢ yuétom

paGoyeii mporpamMmsI
peann3anmio

HHBapUaHTHLIX MO}]yJ’[eﬁ (I/IM) nporpaMmmbl «Ypoqﬂaﬂ JACATCIBHOCTb» U «OcHOBHBIE IIKOJIbHbIE aeJjaay.

10 KJIACC
KonunuectBo 9HeKTp0HHLIe (Hﬂ(bp()Bble) [Iporpamma BocniuTaHust
HaumenoBanue pa3aenos u
Ne /i 1acoB 00pazoBaTenbHbIE PECYPCHI
TEM MIPOrPaMMBI
Bcero’ KP THP
Pazaen 1.0U3UKA U METO/IbIl HAYYHOI'O IIO3HAHUS UM «Ypounas
11 ®du3uka 1 METOJBI HAYYHOTO p bu6muorexa [IOK ﬁ/?;;i‘l:;g::::»'
' IO3HAHHA https://m.eds00.ru/7f41bf72 | |, cnonssosanme
2 BOCIIMTATCIBbHBIX
Hroro no paspeny BO3MOXKHOCTEH  cofepKaHUs
yqe6H1>Ix MpeaAMETOB JJIs1
Pazgen 2.MEXAHHUKA (bopMHEpoBaET y
21 K 5 bubmuoreka [HOK 00y4aromuxcss  POCCUMCKHX
. eMaTHhka
HHEMATHT https://m.edsoo.ru/7f41bf72 | TPAAHLHOHHBIX AYXOBHO-
HPaBCTBCHHBIX nu
29 TTuHaMuKa 7 bubmorexa [IOK counozcynmypm)lx LIEHHOCTEH,
https://m.edsoo.ru/7f41bf72 | poccuiickoro ucropuyeckoro
3aKOHBI COXpAaHCHUS B bubmmoreka 1HOK COSHAHMA fa OCHOBé
2.3 6 1 1 . HCTOPUYECKOI'0 MIPOCBEIICHUS;
MEXaHHKe https://m.edso0.ru/7f41bf72 | popgop  coorsercryromero
CoZepIKaHMs YPOKOB, 3aJaHHUI,
Hroro no pasneny 18 BCIIOMOTATENBHBIX
MaTepHaJoB, MPOOJIEMHBIX

Pazgen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

CUTYaLMH sl 00CYKICHUIA;

31 OCHOBBI MOJIEKYISIPHO- 9 1 bru6mmoreka LJOK UHWUIMUPOBAHKE W TIOJIEPIKKA
' KHHETHYECKOH TeOpHH https://m.eds00.ru/7f41bf72 | HCCICAOBATEIECKOM
JIeSITEIbHOCTH O0YUarOIUXCsl,
3.2 OCHOBBI TEPMOTHHAMIKH 10 1 bubnnorexa [IOK IUTAHUPOBAHKE U BHITIOIHEHHE
' https://m.edsoo.ru/7f41bf72 | MHAMBHAYaTBHBIX H
33 ArperaTHbIe COCTOSTHHS 5 bubmmoreka [IOK ggﬁﬁg:;’;:lf :§ rop
BemectBa. Pa3o0BbIE MTEPEX OB https://m.eds00.ru/7f41bf72 | wanpasnensoctn
NM«OcHOBHBIE HIKOJIBHbIE
Uroro no pazpeny 24 nenay.
BHemkonpHBIE TEeMaTHYECKHE
Paznen 4.9JJEKTPOAUHAMMKA MEpOLPHUSATHS BOCIIUTATEILHOM
BI/I6HI/IOT6K3 L[OK HaIpaBJICHHOCTH,
4.1 DnekTpocTaTHKa 10 1 https:/m.edsoo.ru/7f41bf72 %};I:Ifgsyel\me Te[aroraMu o
o | ot e moren 0K
' ’ P https://m.edsoo.ru/7f41bf72
cpenax
Uroro mo pazneny 22
PesepBHOE BpeMms 2
OBLIEE KOJIMYECTBO YACOB 68 3 3
10 TIPOTPAMME
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11 KUIACC

KonuuectBo [Iporpamma BocIUTaHHS
No HanMeHnoBaHue pa3nienioB u HACOB OnexTpoHHbIE (U(POBHIL)
/T | TEeM IporpamMmbl 00pa3oBaTeIbHBIE PECYPCHI
Porp Bcero ’ KP ‘HP P peeyp
Pazgen 1.2JIEKTPOANHAMUKA UM «YpouHas
NEeATECIBHOCTD).
11 MarnauTHOE none. 11 1 3 bubnuoreka [IOK TIpHMCHCHHE  WHTCPAKTHBHBIX
DneKTpOMarHuTHAS HHIYKITHS https://m.edsoo.ru/7f41c97¢ | gopm  yueGuoit paborsi -
HWHTCJIJICKTYaJIbHbIX,
Hroro no pazaeny 11 CTHMYTHPYIOLIHX

IMO3HAaBATCJIbHYIO  MOTUBAILHUIO,

Pasnea 2. KOJIEBAHUS 1 BOJIHBI

HUI'POBBIX METOOUK, HHCKYCCHﬁ,

91 MexaHnnyeckue u 9 1 nomoreka LIOK Jarommx BO3MOXXHOCTb
' 3JIEKTPOMArHUTHBIE KOJICOaHUs tps://m.edsoo.ru/7f41c97c MPHOOPECTH  OIBIT  BEACHH:
KOHCTPYKTUBHOI'O Juajora,

99 Mexanndeckue U 5 1 nonoteka [IOK rpymmoBasi  paGora, KoTopas
' 9JIEKTPOMArHUTHBIE BOJTHBI tps://m.edsoo.ru/7f41c97c | y4uT CTPOMTH OTHOLICHHS M
HeﬁCTBOBaTL B KOMaH/JEC,

23 OnTuka 10 3 pomiorexa LIOK CrIoco0CTByeT Pa3BUTHIO

tps://m. edsoo.ru/7f41¢c97¢c KPUTUYECKOT'O MBIIIJICHUS;

OpFaHI/ISaHI/IH HaCTaBHHYCCTBA

Hroro no pasneny 24 MOTHBHPOBAHHBIX u
= OPYAUPOBAHHBIX O0YUAIOIIHXCSI
Pazaen 3.0CHOBBI CIIEHUAJIBHOU TEOPUHU OTHOCHUTEJBHOCTH HAT HeyCTeBaoIIMHU
31 OCHOBBI CHCHHaHLHOﬁ TEOpUU 4 1 Buonuoreka HOK OIHOKJIaCCHUKaMH, B TOM YHCJIIC
' OTHOCHTENBHOCTH https://m.eds00.ru/7f41c97¢ | © 0C0FMH 00pasoBaTelbHbIM
MOTPEOHOCTSIMH, JIArOLLEro
WToro o pasueny 4 06y‘{aIOL[11/IMCH COLIMAJIBHO
3HAYMMBIN OIIBIT
Pazgen 4. KBAHTOBAS PU3UKA COTPYJAHMYECTBA H  B3aHUMHOH
[IOMOILIH;
bubnnorexa [IOK HUM«OcHOBHBIE IKOJILHBIE
4.1 Dieme AHTOBOM O 6
FICMEITIR KBAHTOBOM OITTHIH https://m.edsoo.ru/7f41c97c | aeaan.
56 OK BHEILIKONBHBIE TEMAaTUYECKUE
4.2 CtpoeHue aToMa 4 1 H_HOTeKa I MEPOTPHUATHS BOCIIUTATEIBHON
https://m.edsoo.ru/7f41c97c HaTPaBJIEHHOCTH,
43 J— 5 . Bu6mmoreka LIOK OpraHu3yeMblIe MearoraMmu 1o
. TOMHOE S
P https://m.edsoo.ru/7f41c97c usike
Uroro mo pazneny 15

Pazgen 5.9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

51 DeMeHThl aCTPOHOMUU U 7 1 bubnmoreka [IOK
' acTpOpH3UKH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 7
Pazgen 6.OBOBLIAIOIIEE IIOBTOPEHUE
bubnuoreka LJOK
6.1 600 4
Obobuaromee opTopeiite https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 68 4 7
10 ITPOT'PAMME

Bemmucka Bepra  30.08.2023 r

JlpeKTop KO

7
M/% /Koxxemsikun JI.I'./

NOJANMUCH
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