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IHosicHUTEABbHAA 3aAIIMCKA

PaGouass mporpamma mo ¢Qu3uke Ha YpOBEHb CpEAHEro oO0Imero oOpa3oBaHHs IS
obyuarormuxcs 10-11-x kimaccoe MAOY COII Ne 26 pa3paboraHa B COOTBETCTBUHU C
TpeOOBaHUSIMMU:

e @epaepanpHoro 3akoHa oT 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoi
Denepaununy;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «OO6 yrBepkaeHuu ¢eaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPETHEro OOIIero 00pa3oBaHU
(c W3MeHEeHHUsAMH, BHECCHHBIMHM IpHKa3oM Munmnpocsemenus ot 12.08.2022 Ne
732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O0 yTBepkaeHuu ¢eaepanbHOR
00pa3oBaTebHON MPOTpaMMBbl CPETHETO 00IIET0 00pa30BaHUSY,

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsaka
OpraHu3alliil W OCYIIECTBJICHUS O0pa30BaTEIbHON NEATEIHLHOCTH MO OCHOBHBIM
o011eo0pa3oBaTeIbHBIM ~ MporpaMMaM  —  00pa3oBaTeNbHBIM  IPOTrpaMMam
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e KOHIEMIIMYU TpenoaBanus yueOHoro npeamera «Dusnkay;

o CII 2.4.3648-20 «CanuTapHO-31TUAEMUOJIOTHYECKHNE TPEOOBAHUS K OpraHU3aLUsAM
BOCIIUTAHWSI M OOydYeHHs, OTHIbIXa M O3JOPOBJICHHUS JETeH W MOJIOACIKNY,
YTBEP)KJICHHBIX IMOCTAHOBJICHHEM IJIaBHOTO caHuTapHOro Bpada or 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnenndyeckre HOPMATUBBI U TPEOOBAHUS K 0OECIICUCHUIO
Oe3omacHOCTH U (WH) OE3BPEIHOCTHU ISl YeloBeKa (GakTOPOB Cpeabl OOUTAHHSY,
YTBEP)KJICHHBIX ITOCTAHOBJICHHEM TJIaBHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e yueOHOTO MmIana cpeanero obmero oopazosanust MAOY COILL Ne 26;

e (enepanbHOIl paboueil mporpammsl Mo ydeOHOMY mpenmery «Pu3uka» 6a30BOro
YPOBHH.

PabGouass mporpamMMa OpHEHTHpOBaHAa Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpaMme BOCIUTaHMS M B paboyel MporpamMme BOCHUTAHUS
MAOQOY COLII Ne 26.

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro ooOmiero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHH M TpeOOBaHWM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpaMmel, npeacraBieHHblx B ®I'OC COO, a Ttakxke c ydeToM
(dbenepasibHON pabodeil MporpaMMbl BOCIUTAHUS W KOHIICTIIIUM TPENOJaBaHUsl yIeOHOTO
npenmera «®Pusmka» B o0pa3oBaTenbHBIX opranm3aiusx Poccuiickoit ®Denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI.

CopepxaHue MporpaMMsbl 1o (pU3MKe HampaBiieHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHON
KapTuHbI Mupa obydaromuxcs 10-11 knaccoB npu o0ydeHnn ux Gusnke Ha 0a30BOM ypOBHE
Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTrO mojnxona. IIporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusM ®I'OC COO k m1aHUPyEeMbIM JTUYHOCTHBIM, IPEAMETHBIM U METANPEIMETHBIM
pe3yabTataM O0y4eHHUs, a TaKKe YUUThIBAET HEOOXOAUMOCTh PEANN3ALNUN MEKIPEIMETHBIX
CBsi3el (PM3UKU C €CTECTBEHHO-HAayYHBIMH Y4eOHBIMH TIpeameramu. B Hell ompenensiorcs
OCHOBHBIC 1I€TTN M3Y4YeHUsT (PU3UKHM HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IIIaHUPYEMbIS



pe3ysbTaThl OCBOCHHS Kypca (HM3WKH: JUYHOCTHBIC, METalpeJMETHbIe, HpeJMEeTHbIe (Ha
0a30BOM ypOBHE).

[TporpamMma o pu3uke BKIIFOYALT:

e TIUIAHUPYEMBIE PE3YIbTAaThl OCBOCHHUS Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM
YHCIie TIPEMETHBIE Pe3yIbTATHI IO TOJaM O0yUYCHUS,
e cojepxanue yueOHoro npeamera «dusukay mo rogam o0ydeHus.

Odu3uka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KayecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHUCTEMY 3HAHHU 00 OKpYKaromeMm
mupe. IlkonpHBIA Kypc (U3UKH — CHUCTEMOOOpa3yrOIIMi ISl €CTeCTBEHHO-HAYYHBIX
Y4eOHBIX TMPEAMETOB, IOCKOJIBbKY (U3MUECKHE 3aKOHBI JIGKAT B OCHOBE IPOIECCOB H
SBJICHUW, HM3y4yaeMbIX XHMHEH, Ouororueu, ¢uzuueckoi reorpadueil U acTPOHOMHEH.
Hcnonb30BaHWe W aKTUBHOE NpPHUMEHEHWE (DU3MYECKMX 3HAHWMA OINpeaesseT XapakTrep Hu
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, ITOJIYYCHUS HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMH U Jp. M3ydenue pusmku
BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHME ECTECTBEHHO-HAYYHONH KapTHHBI MHUpA
oOydaromuxcsi, B (opMHpOBaHHEC yMEHHUW TPUMEHSITh HAYYHBIA METOJ[ IO3HAHUS IPU
BBITIOJTHEHUH UMH YU4E€OHBIX UCCIICIOBAHU.

B ocHOBY kypca pu3uKHM Ui YpOBHS CpeqHEro oOIiero oopa3oBaHUs IMOJIOKEH Ps HIEH,
KOTOpBIE MO>KHO pacCMaTPHUBATh KaK MIPUHIIUIIBI €T0 TOCTPOCHHUS.

Wnes uenoctHoctd. B cooTBeTCTBUM € HEW Kypc SIBISETCS JOIMYECKH 3aBEpIICHHBIM, OH
COZEPKUT MaTepual U3 BCeX pa3fenoB (PU3MKH, BKIIOYACT BONPOCH! KaK KIACCHUECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnesa renepanuzanuu. B cooTBeTcTBUU ¢ Hell MaTepHuan Kypca (PU3MKH OObEAMHEH BOKPYT
¢usznueckux Teopuil. BenymumMm B Kypce sBisercss (OpMUpOBaHUE NPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U IOJIE.

Wnes rymanurapusanuu. Ee peanm3anusi mpearnosaraeT HCIONIb30BaHHE T'YMaHHUTapHOTO
nmoTeHnrana (U3NYECKOW HAyKH, OCMBICIICEHHWE CBS3M pa3BUTHS (GU3MKH C pa3BUTHEM
O6HIGCTB3, a TaxKKe C MHUPOBO33PCHUYCCKMMH, HPABCTBCHHBIMHU MW 3KOJOTMYCCKUMU
poOIeMaMHU.

I/I;[e;[ HpI/IKJIa,Z[HOﬁ HAITpaBJICHHOCTH. Kpr (I)I/I3I/IKI/I npeanojaract 3HaKOMCTBO € HIMPOKUM
KPYTOM TEXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/II\/’I HN3YUYCHHBIX Teopnﬁ 1 3aKOHOB.

WUnes »skomoruzanmuu peamu3yeTrcss IOCPEACTBOM BBEACHMSI DJIEMEHTOB COJEp)KaHUS,
MTOCBSIIIIEHHBIX AKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEeXHHKH ©W  TEXHOJIOTHH, a Takke OOCYXJeHHus mpobieM  parroHAIBHOTO
MIPUPOIONONIB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

CrepxHEBBIMU JJIEeMEHTaMU Kypca (U3UKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
SBISIFOTCSL (pu3mueckue Teopur ((OpMHUpOBAHME MPEICTABICHUI O CTPYKTYpE HMOCTPOCHHS
¢busnveckoil Teopuu, posim (yHAAMEHTAITBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
IIPEACTABICHUAX O IIPUPOJE, IPAHULAX TPUMEHUMOCTH TEOPUH Ul ONIUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TPOIECCOB).



CHUCTEMHO-IeSITeNbHOCTHBIM MOAX0 B Kypce (PM3MKM pealm3yeTrcst MpexkJIe BCEro 3a CyeT
OpraHu3ali SKCHEPUMEHTANBHON JesTeabHOCTH oOyuaromuxcs. Jlins 6a3oBoro ypoBHs
Kypca GU3MKM — O3TO UCIOJIB30BAHUE CHUCTEMBl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB M JIAOOPAaTOPHBIX paboT, KOTOpBIE B IporpaMMe no (husuke oObeAUHEHBI B
OOIIMI CNHCOK YYEHUYECKHX IPAKTUYECKUX paboT. BeineneHne B yKa3aHHOM IepedHe
nabopaTOpHBIX padoT, MPOBOJUMBIX Il KOHTPOJIS M OLEHKH, OCYIIECTBIISIETCS] yYaCTHUKAMHU
00pa3oBaTeNbHOrO Tpolecca HMCXOAd M3 OCOOCHHOCTEH IIAaHMPOBAHUS M OCHAIICHUS
kabunera ¢usuku. Ilpm sTOoM obOecreunBaeTcss OBIAJCHHE OOYYAOIUMHCS YMEHHUSIMH
IPOBOANTH KOCBEHHBIE M3MEPEHHMS, MCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U
MOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yleNseTCs PeHICHUI0 PACUETHBIX U KaueCTBEHHBIX 3aaad. [Ipu sToM ams
pPacyETHBIX 3aJlay MPHOPUTETOM SBJISIOTCS 3a7a4M C SBHO 3aJaHHOW (PU3HUECKOW MOEINbIO,
MO3BOJISIIOIINE MTPUMEHATh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjena
Kypca, TaKk W MHTErpUpys 3HaHUS U3 pa3HbIX pa3fenoB. 11 KayecTBEHHBIX 3aJad
MPUOPUTETOM SIBJIIFOTCSL 3a/laHusi Ha OOBACHEHHE NPOTEKaHHWs (U3HMYECKUX SBICHUU U
MIPOLIECCOB B OKPY>KaIoIIeH kKU3HHU, TpeOyromue Bbioopa Gpusndeckoid MOAEIu sl CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuaabHO-TEXHHUYECKOMY 00€CTIeYCHUIO
yuebHOro mpormecca 0a30BbIi ypOBeHb Kypca (HM3MKM Ha ypOBHE CpETHEro OOIIero
o0pa3oBaHMs [OJKEH H3Yy4aTbCsd B YCIOBHSIX NpPEIMETHOro KaOuHeTa (U3MKK WM B
YCIIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. B
KabuHeTe (U3MKM JOJDKHO OBbITh HEoOXoJuMoe JiaboparopHoe 000pynOBaHHME IS
BBITTOJIHEHUS] YKa3aHHBIX B TPOrpaMMe MO (pU3HMKe yYEeHHYECKMX MPAKTHYECKUX padoT |
JI€MOHCTPALlMOHHOE 000Py10BaHHE.

JlemoHCcTpaninoHHOEe  000OpydoBaHHe (OpPMHUpPYETCS B COOTBETCTBHM C  MPUHIUIIOM
MUHHMAJIBHOW JOCTaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY NMEPEUUCIEHHBIX B MPOrpamMme
1o (U3HKe KIIOYEBBIX JEMOHCTPALMIA AJISl UCCIEIOBAHUS N3Y4aeMbIX SIBICHHUM U TIPOIECCOB,
SMITUPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JIaGopaTtopHoe 000pyZOBaHUE Il YUEHUUYECKUX MPAKTUYECKUX paboT ¢popMHUpyeTcs B BUE
TEMaTUYECKMX KOMIUIEKTOB M OOecleuMBaeTcsi B pacyeTe OAHOIO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TeMaTHuecKkue KOMIUIEKTHI J1a0OpaTOpHOro OOOpYyIOBAaHUS JOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CHCTEM B BUJIE LIM(POBBIX J1aOOpaTOpHil.

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

(dbopMupOBaHHE WHTEpeca M CTPEMIICHHS OOYYAIOIIUXCS K HAYYHOMY H3yYEHHIO
MIPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABIEHUN O HAaydHOM MeETOJe TO3HaHUS U (popMHpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI Kak pe3yibTara H3y4YeHHS OCHOB
CTPOCHHS MaTepuu M PyHIAMEHTAIHHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHHEe YMEHHH OOBSICHATH SBICHHS C HCIOJIB30BAHHEM (PU3NIESCKUX
3HAHWI U HAYYHBIX JIOKa3aTeIIbCTB,;

dbopMupOBaHHE TIPEACTaBICHHA O poiu (U3UKK A7 Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTH.



JlocTiKeHHe JTHX Leled oOecrednBaeTCsl PEIICHHEeM CIEAYIOIMX 3aJad B IPOIecce
M3Y4eHHS Kypca (pU3UKH Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus:

e TMpHOOpETeHHE CHCTEMBl 3HAHUKH 00 OOMmHMX (QHUIUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpusAX,  BKJIIOYash ~ MEXaHHKY,  MOJIEKYJSpHYIO  (uU3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH,

e (opMHpOBaHME yMEHHMH NPUMEHATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢u3nvecKkux SBJICHUI B MPUPOJEC M ISl MPUHATHA TNPAKTHUECKUX PEIICHUH B
IIOBCETHEBHOM KH3HH,

e OCBOCHHE CIOCOOOB pEIIeHMs PA3IM4YHbIX 3a/ad C SBHO 3aJaHHOH (u3mueckoi
MOZIETIbIO, 33/1a4, TOAPa3yMEBAIOLIMX CaMOCTOSTEIbHOE CO3JaHHE (QHU3NYECKON
MOJIEJH, aJICKBaTHON yCIIOBHSIM 331a4H,;

e TOHUMaHHUE (PU3MYECKUX OCHOB M NPHHIUIIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSI Ha OKPYKAIOIIYIO CPEAy;

e OBJAJCHHE METOJAAMH CAMOCTOATEIIFHOTO IUIAHUPOBAHUS W IPOBEICHUS
(¢U3MUeCKUX  OKCIEPUMEHTOB, aHalM3a M HMHTEPIpEeTanud WHPOpPMaIUH,
OIIpEeJIeTICHNUS IOCTOBEPHOCTH TMOJTyYEHHOTO Pe3yIbTaTa;

e CO3JaHME YCJIOBHH [JII Ppa3BUTHA YMEHMH IPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOH JIESATEITBHOCTH.

Ha wusydyenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CPEIHETr0 OOIIEro 0oOpa3oBaHMS
orBoautcs 136 gacos: B 10-m kmacce — 68 yacoB (2 gaca B Hemeno), B 11-m kiacce — 68
yacoB (2 yaca B HEJICIIHO).

[Ipennaraemselii B nporpamme no (u3HKe MepeueHb J1aOopaTOPHBIX U MPAKTUYECKUX padoT
SBIISICTCS PEKOMEHIOBAHHBIM, YUUTENb JellaeT BbIOOp MpOBeAEHUs Ja00paTOpPHBIX paboT U
OTIBITOB C YYE€TOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYarOIUXCSl.

Jlns peanuzaiuu MpoOrpaMMbl HCTIONB3YIOTCS YY€OHUKH, JOMYIICHHBIE K HCIOIH30BAHHUIO
MIPU peasi3alii UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMMm
HAYaFHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero ooimero o0pa3oBaHus OpraHU3alUsIMH,

OCYIIECTBIISIOMUMH 00pa30BaTENbHYIO JI€ATEBHOCTh, MPUKa30M MUHIPOCBENICHUSI OT
21.09.2022 Ne 858:

o ®wusuka, 10 xmacc/ Mskumes I'.51., Byxosues B.b., Corckuit H.H. mon penaxiueit
[TapdentneBoit H.A., AkuronepHoe obmectso «M3narenscto "IIpocsemienue’y;

o Owusuka, 11 xnacc/ Mskumes I'.JI., byxosues b.b., Yapyrua B.M. non penakmueit
[TapdentneBoit H.A., Akuronepaoe obmiectso «M3narenscto "IIpocsemienue’y;

o <..>

3J'ICKTpOHHBIe O6p8.30BaTCJ'IBHBIe PECYPChI, JOMMYIICHHLBIC K UCITIOJIB30BAHUIO ITPU pCaIU3allun
HMCIOIUX TOCYAAPCTBCHHYIO aKKpPEAWTAIHIO 06p330BaTeJ'H)HBIX nmporpamMm Ha4dYajJbHOI'O

00I111er0, OCHOBHOTO OOIIEro, cpeAaHero oouiero oopa3zoBaHus Mpuka3oM MUHIPOCBEUICHUS
ot 02.08.2022 Ne 653:

o Poccwuiickas anexrponHas mkosna — resh.edu.ru/subject/28/10/
o bubmmnoreka matepuanos ®PI'MC «Mos mkoina — lib.myschool.edu.ru/market
o <..>



IlnanupyemMblie  pe3yJjbTaTbl  OCBOCHMSA
MPOrpaMMblI

OcBoenne yuebHOoro mpeamera «®Dusmka» Ha ypOBHE CpemHero oomero oOpa3oBaHUS
(6a30BbIii  YpOBEHB) [O/DKHO OOCCIEUUTHh JIOCTHIKEHHE CIICAYIOIUX JINYHOCTHBIX,
MCTAIMPCAMCTHBIX U TPCAMETHBIX 06paSOBaTeJIBHBIX PE3YJIbTATOB.

JINYHOCTHBIE pPe3yJabTaThl

JInyHOCTHBIE PE3yNbTAaThl OCBOCHUSI ydeOHOro mnpeamera «Dusukay TOIDKHBI OTpa)kaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHOMN
BHYTPEHHEH TMO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAlHi, IMO3UTUBHBIX
BHYTPEHHUX YOEXJCHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o0mIecTBa, pacIMPEHUE )KU3HEHHOTO OMBITA U OMBITA JCATSILHOCTH B TIPOIECCE peaTn3aiuu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaaHCKOro BOCIHUTAHUS

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3WIMK  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOr0o O0IIEeCTBa;

MPUHATHE TPAAUIHUOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTUYECKUX U JAEMOKPATHUYECKHX
IEHHOCTEMH,

TFOTOBHOCTb BE€CTH COBMECTHYIO ACATCIIBHOCTL B HHTEPCCAX TPAKIAHCKOTO O6HI€CTB3,
y4aCTBOBAaTh B CaAaMOYIIPABJICHUU B O6pa30BaTeHLHOﬁ Opranm3anuu,

YMCHUEC B3aI/IMOI[€I\/JICTBOBaTI> C COOHMAJIBHBIMHM HWHCTUTYTaMU B COOTBE€TCTBHU C HX
(I)YHKI_[I/ISIMI/I 1 Ha3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBbHOCTH,;
2) IATPHOTHYECKOTO BOCTIUTAHUSI
c(OpPMUPOBAHHOCTH POCCUMCKON IpaXKAaHCKOW UACHTUYHOCTH, TaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIaM, JIOCTIDKCHUSIM POCCUHUCKHUX YUEHBIX
B 001acT PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHS,

CIOCOOHOCTH OLIEHHMBATh CUTYAlUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B JIEATEIILHOCTH YUYE€HOTO;



OCO3HAHHWE JIMIHOTO BKJIaa B IIOCTPOECHHE YCTOWYHUBOTO OYIyIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3uvecKoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUS
MHTEpEC K Pa3IM4YHbIM cdepaM MpodhecCHOHANBHON IESTENBHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (U3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiel npodeccuu u

PCAIN30BLIBATH COOCTBEHHBIE )KU3HEHHEIE IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHHIO B 00JacTH (U3WKU Ha
MPOTSDKEHUH BCEH JKU3HH,

6) 3K0JOrH4ecKOro BOCIIUTAHMA:

cpOPMHUPOBAHHOCTh  IKOJIOTHUECKOH KYyJbTYphl, OCO3HAaHHE TJIOOAIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOoOIeM;

IUIAHUPOBAHUE U OCYLIECTBJICHUE JIECHCTBUN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS LeJen
YCTOMYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;

pacIIipeHue OIbITa ACSITSILHOCTH YKOJIOTHISCKOW HAPABICHHOCTH HA OCHOBE MMEIOIUXCS
3HaHUU 10 pu3HKe;

7) HEHHOCTH HAYYHOI'O TIO3HAHMSI '

c(OpPMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nveckoil HaykH;

OCO3HAaHUC HCHHOCTHU Hay“IHOfI ACATCIIBHOCTH, TOTOBHOCTb B IPOLECCEC U3YUCHUA (1)I/I3I/IKI/I
OCYHICCTBIIATEL IMPOCKTHYI0O W HCCICAOBATCIIBCKYIO ACATCIBHOCTh HWHAWBUAYAJIBHO U B

rpymre.

MeTanpeaMeTHbIe pe3yJbTAThI

Ilo3naBaTebHBIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

e CAMOCTOATEIBHO (OPMYIUPOBATH U aKTyalH3UPOBATh MPoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

e OINpenensaTh LENu JeATeNbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPHUH HX
JOCTUKEHMUS,

e BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTpUBAEMBIX (HU3HMUECKUX
SIBIICHUSX;



pa3pabarbiBaTh IUIaH PpELIEHUs MpOOJeMbl € YYETOM aHaIW3a HMMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATCIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM NEATEIBHOCTH;

KOOPAMHUPOBATh U BBIIOJHATH pabOTy B YCIOBHUSAX PEaTbHOIO, BUPTYAJIbHOTO M
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBHUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHNE IIPU PEIIEHUH KU3HEHHBIX IIPOOIIEM.

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

BJIQJ€Th HAYYHOH TEPMMHOJIOIMEN, KIIOYEBBIMU MOHATUSIMH M METOAAMHU
(bU3UYEeCKON HAYKH;

BJIa/IETh HAaBbIKAMU Y4e€OHO-HMCCIIEIOBATEIbCKOW W IMPOEKTHOM JESITEbHOCTU B
o0nacti (hU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEIlIEeHUsl 3ahad (PU3UYECKOro COAEpXaHUs, NPUMEHEHUIO pPA3INYHBIX
METO/I0B MIO3HAHMUS,

BJIQJ€Th BUJAMHM  JEATEIIbHOCTM IO IOJIyYEHHUIO HOBOTO  3HAHUS, €ro
UHTEpIpeTalliy, IpeoOpa3soBaHUI0 M IPUMEHEHUIO B PasIMYHbIX Y4EeOHBIX
CUTYallHsX, B TOM YHCJIE IIPH CO3AaHNHU YICOHBIX TPOEKTOB B 001aCTH (PHU3HKH;
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSA3M U aKTyalIM3UpPOBATh 3aJlauy, BbIABUIaTh
TUIIOTE3Y €€ pEelIeHUs, HaxOOuTb apryMEHThl JUIsl JI0OKa3aTelbCTBA CBOUX
YTBEP)KJICHUH, 3a71aBaTh apaMeTpbl U KPUTEPUU pEILICHUS,

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJAE PEIICHUs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSX;
CTaBUTb M  (OpPMYyJUpOBAaTH COOCTBEHHbIE 3ajJjaud B  00pa3oBaTeIbHOU
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3yYeHUU (HU3UKY,

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

yMeTh  MNEPEHOCUTh 3HaHUS 1O  (QHU3MKE B  MPAKTHYECKYIO  00JIacThb
KU3ZHEJESATEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, IPEIaraTh OPUTHHAIbHBIE TIOJXO0/IbI U PELLICHMUS,

CTaBUTh MPOOJIEMBI U 33JjaUH, JOMYCKAIOIUe aJbTepPHATUBHbIEC PELLICHHUS.

Padora ¢ unopmanmei:

BJIAJIETh HaBBIKAMU TMONy4YeHHS WH(POpMAIUK (U3NIECKOTO COJCPKAHUS W3
UCTOYHUKOB pAa3HbIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIATh IOMCK, AaHAaJM3,
CHCTEMATH3aIMI0 W HHTEPIpPETAi0 WHPOPMAIMK PA3IHYHBIX BUIOB H (HOpM
IpeCTaBICHNUS,

OILIEHUBATh IOCTOBEPHOCTH HH()OPMAIIHH;

UCIOJIb30BaTh CPEJICTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN B
pEIIeHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpraHW3allMOHHBIX 33134 C
coOuto/ieHeM TpeOOBaHMM APrOHOMUKH, TEXHHUKH O€30IacHOCTH, THUTHEHHBI,
pecypcocOepekeHns, MPAaBOBBIX W OSTHYECKUX HOPM, HOPM HH(MOPMAIIMOHHOMN
0€30IMaCHOCTH,

CO3lIaBaTh TEKCTHI (PM3UYECKOTO COACPIKAaHUS B PAa3IMYHBIX (opMarax ¢ ydeToM
Ha3zHaueHUs MH(OpMAIMK U LEJIEBOM ayIUTOPHH, BBIOUpas ONTUMAIBHYIO (hopmy
IPE/ICTaBICHNS ¥ BU3YATH3aLlUH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS



OCYLLECTBIIATh OOLIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOMH 1€ TEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(GIUKTHBIX CUTYAIlH U CMAT4aTh KOH(IUKTHI;
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOIB30BAHUEM SI3BIKOBBIX
CPEICTB,;

IIOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHI C Y4€TOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH KaKJIOT0 WICHA KOJUIEKTUBA;

IIPUHUMATH LI€JI1 COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUS IO €€ JOCTHKEHUIO. COCTABIIATH IUIAH ACUCTBHM, paclpeneiaTh poju ¢
y4€TOM MHEHUI YJaCTHUKOB, 00CYK/IaTh pe3yJbTaThl COBMECTHOI paboTHI,
OLIEHUBATh KayeCTBO CBOEr0 BKJIAJAa M KaKJOI'0 YYaCTHUKA KOMaHAbI B OOLIMIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

[peajlaraTb  HOBBIE  IIPOCKTBHI, OLEHUBATh HJIEU C [O3UMLUUU  HOBU3HBI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMUYECKOE IOBEICHUE B PA3iIUYHBIX CUTYaLMX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JelcTBUA

Camoopranmn3anmus:

CaMOCTOSITENIHO OCYIIECTBIISATH [T03HABATEIBHYIO JIEATEIHHOCTh B 001acTH (PU3UKU
U aCTPOHOMHH, BBIABISATH HPOOJEMBI, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE
3ajauu,

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAaH PEIIEHUS pAacUETHBIX M KayeCTBEHHBIX 3a]ad,
IUIaH BBIMIOJHEHUS NPAKTUYECKOH paboThl C y4eTOM MMEIOLIMXCS PEeCcCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM,;

paciupsaTh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pellleHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIMU B 00JacTH (DU3UKH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM,

BJIa/IETh HaBbIKAaMH I103HABATEIbHOW pediekcurd Kak OCO3HAHUS COBEpIIAEMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMA,
UCIIOJIb30BaTh MpHUEMBbl pedeKCUu JUIsl OLEHKU CHUTYyalllH, BbBIOOpa BEpPHOTO
pelIeHus,;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELIEHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTHUX MIPHU aHAIU3€ PE3YyJIbTATOB AEATEIBHOCTH;
MPUHUMATD ce0sl, TOHUMasi CBOU HEJAOCTAaTKU U TOCTOMHCTBA,

MIPUHUMATh MOTHBBI M aPTYMEHTBI IPYTHUX [IPHU AaHAIU3€E PE3YyJIbTATOB AEATEIbHOCTH,
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mpormiecce moCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI 10 (U3UKE LIS
YPOBHS  cpegHero  oOmero  oOpa3oBaHuss Yy  OOYYalOIIMXCS ~ COBEPUICHCTBYETCS
AMOIMOHAIBHBIA WHTEIUICKT, TPEATOJIAratlonui chOPMUPOBAHHOCTD:

e CaMOCO3HAaHMS, BKJIIOYAIOIIETO0 CHOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIPABIICHUSI PA3BUTHUSI COOCTBEHHOW SMOIMOHATBHON CQeEpHl,
OBITH YBEPEHHBIM B ceO¢;

e CAMOpPETyJUPOBAaHHS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
HYMOIMOHATBHBIM U3MEHEHHSM U MPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHMBAlLlMU, BKIIOYAIONIEH CTpEeMJICHHE K JOCTH)KCHUIO Ield U
yCrexy, ONTHMH3M, HHUIIMATUBHOCTH, YMEHHE JCHCTBOBATH HUCXOAS M3 CBOUX
BO3MOJKHOCTEH,

e OMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IOHUMATh AMOIMOHAIBHOE COCTOSHUE
IPYTHX, YYUTBIBaTH €ro TMpPH OCYIIECTBIEHHWU OOMICHHS, CIHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

e COLMATbHBIX HABBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTpaMBaTh OTHOLICHHS C
JPYTHMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3periarh KOH(PIUKTHI.

IIpeanMeTHBIE pe3yabTAThI

10-1 kaace

K xoHny obydenus B 10-m kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxxaTh c()OPMUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBATH Ha IMpUMEpPax poidb M MecTo (U3MKU B (QOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B DPA3BUTHM COBPEMEHHON TEXHHUKU U
TEXHOJIOTH, B IPAKTUYECKOU EATEIHOCTH JIFOJCH;

e VYUUTBHIBaTh TIPAaHUIBl TPUMEHEHUS  M3YYCHHBIX  (U3MUECKUX  MoJelneil:
MaTepuaibHas TOUYKa, MHEepIHalbHas CUCTEMa OTcUeTa, adCOJIIOTHO TBEPAOE TEIO,
UJCAIbHBIA a3, MOJIEIN CTPOCHUSA Ia30B, KUIAKOCTEH W TBEPABIX TEJ, TOUCYHBIN
AIIEKTPUYECKHUH 3apsi/i IPpU pelieHnr (GU3NYECKUX 3a/1a4,;

e pacmo3HaBaTh (HU3MYECKUE sBICHHS (IPOLECCH) U OOBACHATH HMX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH CTPOEHHUs BELIECTBA U
AJIEKTPOAMHAMUKU. PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKCHUE,
CcBOOOJHOE MaJieHue TeJl, IBUKEHUE MO0 OKPYKHOCTH, WHEPILHMs], B3aUMOeHcTBHE
ten, auddy3usi, OPOYHOBCKOE IBMKEHUE, CTPOCHHE XUIKOCTEH W TBEpPABIX Tell,
U3MECHEHHe 00beMa Tel MPH HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOC PaBHOBECHE,
UCIIapeHue, KOHJACHCAlMs, IUIABJICHUE, KPUCTAJUIM3alUs, KUIIEHHE, BIIAXXHOCTbH
BO3/lyXa, MOBBINIEHUE JABJICHUs Ta3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYAE,
CBS3b MEXIY IapaMeTpaMH COCTOSIHHMSA ra3a B M30IPOLECCaX, HIEKTPU3aLHUs Tel,
B3aWMO/JICHCTBUE 3aPSAIO0B;

e ONKCHIBATh MEXaHUYECKOE JBIDKEHHE, HCIONb3ys (U3MUECKUe BETMYUHBI
KOOpJIMHATA, IIyTh, II€PEMENICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHuia,
UMITYJIBC Teja, KMHETHYeCKas JHEpIus, NOTCHLUAIbHAs DHEPIrus, MEXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTb;, IIpU ONUCAaHUM NPAaBUIBHO TPAKTOBATh
(¢u3MUeCKUil CMBICII HWCHOJBb3YyEeMBIX BEIUYMH, MX OOO3HAYCHHS W EIUHUIIBI,



HaXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh M3yUYCHHbIE TEIJIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SIBICHUS, MCIIOJIB3Ys
¢u3nueckue BENUYMHBI. JaBJIEHUE Tra3a, TEeMIIepaTypa, CpPEeAHsAs KHUHETHYECKas
SHEpPrus XaoTUYECKOTrO JABMKEHHMsSI MOJEKYN, CpeIHEKBaJpaTHUYHas CKOpPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrusi, padoTta ra3a, KodQQHUIHEeHT
IIOJIE3HOTO JCMCTBUS TEIVIOBOTO ABUraTess; IPU OMMCAHUM IPABUIIBHO TPAKTOBATh
(¢U3NUEeCKUN CMBICII HUCMOJBb3yEeMBbIX BEIUYMH, MX OOO3HAYCHHS W EIUHUIIBI,
HaXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh H3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BELIECTBA M 3JIEKTPUYECKUE
siBJICHUS (IPOLIECChI), MCIONB3YS (PU3MYECKUE BEIMYHMHBL AIICKTPUUSCKHNA 3aps,
JIEKTPUUECKOE T10JIe, HANPSKEHHOCTD I10JIs, MOTEHIMaJl, Pa3HOCTh MOTEHLUAJIOB,;
OpA ONMHCAaHUHM TIPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOIb3yEMBIX
BEJIMYMH, UX OOO3HAYEHUs W E€AMHUIBI;, YKa3blBaTh (HOPMYJbl, CBSA3bIBAIOILUE
JTAHHYIO (PU3UYECKYI0 BETUUNHY C IPYTHMHU BEIIMYMHAMY,

e AHAIM3MPOBATH (PU3MUYECKHUE MPOLIECCH] U SIBJICHUS, UCIONIb3YS (PU3MUECKHE 3aKOHbI
Y NpUHLHIBL 3aK0oH BcemupHoro Tsrorenus, |, Il u Il 3axonsr HetoToHa, 3akoH
COXpaHEHMs] MEXaHWYECKOM HHEpPruu, 3aKOH COXPAHEHHs MMITYJbCa, MPHUHLIUI
CYNEPHO3UIMK CUJI, NPUHLUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBSI3b
CpeaHel KMHETUYECKOW >HEPruu TEIUIOBOTO IBIKEHHS MOJEKYI C aOCOIIOTHOMN
TEMIepaTypoil,  NepBbIi  3aKOH  TEPMOJMHAMMKH, 3aKOH  COXpaHEHUs
AIIEKTpUYECKOro 3apsiaa, 3akoH KyrnoHa, mpu 3TOM pasiauyarh CIOBECHYIO
(OpMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe BBIPAXKCHUE W YCIOBHs (IpaHHIIBI,
00J1acTH) MPUMEHUMOCTH;

e OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUA MalIMH, NMPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3nnyarh YCJIOBUS UX OE30MAaCHOTO MCHOJIb30BAaHUS B MOBCEIHEBHOMN
KHU3HH;

e BBINOJIHATH 3KCIEPUMEHTHI 110 UCCIIEOBAHNIO (PM3NUYECKUX SIBJICHUN U MPOLIECCOB C
UCITIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEpPEHHH, NMpH 3ToM (GOpMyIHUpOBaTH
npoOiiemy/3aady U THIOTe3y y4eOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI;

e OCYILIECTBJIATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS] (U3NUYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAJIbHBIA CIOCO0 M3MEPEHHUsI U UCHOJIb30BATh W3BECTHBIE METOMbI
OIIEHKH ITOIPEIIHOCTEN U3MEPEHNH;

e HCCIIEJIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIUYMHAMHU C HUCHOJIb30BAHUEM
OpsIMBIX HU3MEpPEHUM, MpPU OSTOM KOHCTPYHpPOBaTh YCTAaHOBKY, (UKCUPOBATH
pe3ysbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PM3MUYECKUX BEIMYMH B BUJAE TaONIUI U
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBaHMUS,

e coOdroaTh mpaBuia 6€30MacHOro Tpy/ia MpY MPOBEACHUN UCCIIEAOBAaHUHI B paMKax
y4eOHOTr0 IKCIEPUMEHTa, YueOHO-UCCIIeIOBATENbCKON U MPOEKTHON 1eATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHUS;

e pemarh pacyeTHbIEC 3a/laYdl C SIBHO 3aJaHHOM (PU3NYECKOW MOJENbI0, UCHOJb3Ys
¢u3nueckre 3aKOHbI U TMPUHIIMIIBI, HA OCHOBE aHAIM3a yCJIOBHS 3a7a4yll BHIOMpATh
¢usznyecKkyro MOJAENb, BBIACNATH (UINYECKUE BEIUYMHBI U (OPMYIIH,
HEOOXOAUMBIE ISl €€ pelIeHHs], IPOBOJUTh PACUYeThl M OICHUBATH PEATbHOCTh
HOJY4EHHOT0 3HaYeHUs (PU3NYECKON BETUYHHBI;



e pemiaTb KavyeCTBEHHBIC 3aJaud. BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUUBYIO
LIENIOYKY pacCyKIEHHM € ONOpOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nyeckue sBIEHUS,

e HCIONB30BATh MpPHU PEIICHUHM Yy4eOHBIX 3a/7a4 COBpEMEHHbIE HH(OpMAIOHHBIC
TEXHOJIOTUM JJIA IIOMCKA, CTPYKTYPUPOBAHMs, MHTEPIPETALUU U IPEACTABICHUS
y4eOHOIl M Hay4YHO-TIONYJSIpHOW WHGOpMAMK, TOIXYYEHHOW U3 Pa3IUYHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJydaeMyr0 HH(OpMaIHIo;

e TMPHUBOJUTH IMPHUMEPHl BKIAJAa POCCHUICKMX W 3apyOEKHBIX YYCHBIX-(U3UKOB B
pa3sBUTHE HayKH, OOBACHEHHME IPOLECCOB OKPY)KAIOLIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIIOJB30BaTh TEOPETHUYECKUE 3HAHMs MO (PU3MKE B IOBCEIHEBHOW JKU3HU I
obecrieyeHns O€30MacCHOCTH TpU OOpaleHHH ¢ TpubopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JUIsI COXPAHEHUs 370pPOBbs U COOJIOJAECHUS HOPM 3KOJIOIMYECKOIo
MOBEJICHUS B OKPYKAIOLIEH CPENE;

e paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpyIIbl, pPalUOHAIBHO paclpeAeisaTh O0O0S3aHHOCTU U IUIAHUPOBATh
JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYALHUsX, acKBaTHO OLICHUBATh BKJIAJ KaXK10T0
U3 YUaCTHUKOB TPYIIIbI B pELUIEHUE pacCMaTpUBAaEMOM PoOIeMBbI.

11-i kiaace

K xonmy obydyenuss B 11-m kJjacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

e JIEMOHCTPUPOBAThH Ha TNPHUMEpPax poJib M MecTo (u3uku B (OPMHUPOBAHUU
COBPEMEHHON HAay4YHOM KapTUHBI MHUpPA, B PA3BUTHH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHI, B NMPAKTHYECKON NESITEIbHOCTU JIIOAEH, LEJIOCTHOCTh U €IMHCTBO
bu3nYECKOI KapTUHBI MUPA,;

e YUYWTHIBATh TPAHUIIBl MPUMEHEHUS U3YYCHHBIX (U3UUYECKUX MOJEICH. TOUYCUHBIN
ANEKTPUYECKUN 3apsij, JIyd CBETa, TOUEYHBbIM MCTOUYHHUK CBETA, SACPHAST MOIEINb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO sJIpa MpH pelieHuH GU3NIEeCKuX 3a1ad4;

e pacrio3HaBaTh (uzMUeckue sBieHHs (IPOIECCh) W OOBSICHATH MX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKH ¥ KBAaHTOBOW (PU3UKH: DJIEKTpUUECKask IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBHUSA TOKa, B3aMMOJICHCTBHE
MarHuTOB, DJJEKTPOMArHUTHAs WHAYKIHS, JEHCTBME MAarHUTHOTO TIONs Ha
MPOBOAHUK C TOKOM M JABIDKYIIUWCS 3apsiji, DIEKTPOMAarHUTHBIE KoNeOaHUs H
BOJIHBI, TPSIMOJWHEHHOE pacIpoOCTpaHEHHWE CBETa, OTPAKEHHE, NPEITOMIICHHE,
unTepdepeHiysa, aubpakus W [ONSIpU3AlMS  CBETa, MJUCIEPCUS  CBETA,
doroanexrpuueckuii 3¢dekt (poTorddext), cBeTOBOE aaBICHHE, BOSHUKHOBEHHUE
JUHEWYaTOro CIEKTpa aromMa BOJOpPOAa, €CTECTBEHHass U HUCKYCCTBEHHas

PaaOAKTUBHOCTD,
e ONHUCHIBATH W3y4YCHHBIC CBOICTBAa BemiecTBa (DICKTPUYECKHE, MAarHUTHEIE,
ONTHYECKHE, JNEKTPUUSCKYI0  TMPOBOJMUMOCTh  PA3jMYHBIX  CPE) "

DJIEKTPOMArHUTHBIC sIBJICHHs (IPOIIECChI), HCHOJb3ys (U3NYCCKHE BEITMYHHBI:
ANIEKTPUUECKUH 3apsij, CHila TOKa, DIIEKTPHUYECKOE HAIPsDKEHHUE, DIIEKTPUYECKOe
COMPOTHUBIIEHUE, PA3HOCTh MOTECHIIMATIOB, IEKTPOABMXKYIIAs cuia, paboTa Toka,
WHAYKIMS MarHUTHOTO TOJis, cwia Awmrmepa, cwia JlopeHma, WHIYKTHBHOCTH
KaTyHIKW, SHCPrusAd JJICKTPUYCCKOI0O WM MArHUTHOI'O HOHCﬁ, nepuoa M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsJ W CHila TOKa B TIpoIecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KojleOaHWl, (OKYCHOE pacCTOsIHUE U



ONTUYECKas CHUJa JIMH3bI, NPU ONMCAHUM IPABUIBHO TPAKTOBATH (U3UUECKUI
CMBICJI HCHOJB3YEMBbIX BEIMYUH, HX OOO3HAYECHHS W EIMHUIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMU,

e ONKCHIBaTh MU3YyYCHHbIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCMONb3Yys (PU3NUECKUE
BEJIMUMHBI. CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA,
SHEprus 1 UMIyJIbC (POTOHA, IEpUO] MoTypacnaja, SHEPrus CBA3U aTOMHBIX sIIIEp,
OpY OMHCAaHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOIB3YyEMBIX
BEJIMYMH, HUX OOO3HA4YEeHUs W E€AMHUIBI, YyKa3blBaThb (HOPMYJbl, CBSI3bIBAIOILNE
JNaHHYI0 (U3WYECKYI0 BEIMYMHY C IPYTMMH BEJIMYMHAMM, BBIUYUCIATH 3HAYCHHE
(bu3U4eCcKOil BETMUNHBI;

e AHANM3HMPOBATH (PU3MUYECKHUE MPOLECCHI U SIBICHUS, UCIONIb3YS (PU3MUECKIE 3aKOHBI
U [OpuHUUOBL 3akoH OMa, 3aKoHbI IOCJIENOBATENbHOIO U IapajuleIbHOIo
COCIMHEHUS IPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH NPSMOJIMHEHHOr0 pacHpOCTPaHEHUsS CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEHHE JiHIITEeiHHa s dorodddekra,
3aKOH COXPAHEHMs SHEPrHM, 3aKOH COXPaHEHHMs MMITYJbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXpPAaHEHHMs] MAacCOBOrO uucia, nmocrynarsl bopa,
3aKOH PaJInOAKTUBHOTO PACIaja, MpH 3TOM pa3ivyaTh CIOBECHYIO (hOpMYyITUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKCHHE U YCIOBUS (IpaHMIbI, 00JIACTH)
IPUMEHUMOCTH;

e OIpENEATh HAIpPaBJIEHUE BEKTOpPAa MHIYKIUM MArHUTHOTO IOJS IPOBOJAHHMKA C
TOKOM, cujibl Amriepa u cuiibl JIopeHna,

e CTPOMTH U ONMCHIBATH H300paK€HHE, CO3aBaEMOE IIJIOCKHM 3€pKajJioM, TOHKOH
JINH30U,

e BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEOBAHNIO (PM3NUYECKUX SIBJICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHH: MpU 3TOM (OpPMYJIHPOBATH
npoOiemy/3afady U THIOTe3y y4eOHOro SKCIEPHUMEHTa, COOMpPaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH OMBIT U (POPMYTUPOBATH BHIBOIBI;

e OCYILIECTBJIATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (U3NUYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO M3MEPEHHUsI U UCHOJIb30BATh W3BECTHBIE METOMbI
OILICHKH ITOIPEIIHOCTEN U3MEPEHNH;

e HCCIIEJOBaTh 3aBHCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUIl. MpU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHpPOBATh PE3YIbTATh
NOJYYEHHOM 3aBUCUMOCTH (DPU3MUYECKMX BEIMYUH B BUAE TaOIUI M TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEOBaHMUS;

e coOdroaTh mpaBuia 6€30MacHOro Tpy/ia IpY MPOBEACHUN UCCIIEIOBAaHUHN B paMKax
y4eOHOTr0 IKCIEPUMEHTa, YueOHO-UCCIIEIOBATENbCKON U MPOEKTHON 1eATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHMUS;

e pemarh pacyeTHbIE 3a/la4d C SIBHO 3aJaHHOM (PU3NYECKOW MOJENbI0, UCHOJb3Ys
¢u3nueckre 3aKOHbI U TPUHIIMIIBI, HA OCHOBE aHAIM3a yCJIOBUS 3a7a4yll BHIOMpATh
¢usznyecKkyr0o MOJAENb, BBIACNATH (U3NYECKUE BEIUYMHBI U (QOPMYIIH,
HEOOXO/UMBIE NIl €€ pelleHHs], MPOBOJUTh PAaCUYeThl M OIEHUBATH PEATbHOCTh
MOJIyYEHHOT0 3HaU€HHUs (PU3HUECKON BEJIUYUHBI;

e pemarb KauyeCTBEHHBIE 3aJaud. BBICTPAUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyKICHHM ¢ OMopod Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyecKue SIBICHHUS,

e HCIONB30BaTh IpPHU PELIEHUM Y4YEOHBIX 3a/7ad COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUM AJI TOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUU U IPEACTABICHUS



y4eOHON © HAy4YHO-TIONYJISIPHOW WHGOpPMAIIMK, TIOIYYEHHOW W3 Pa3IUYHBIX
WUCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYIaeMyl0 HH(HOPMAIIUIO;

e OOBSCHATH NMPHUHLUIBI JACUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX YCTPOKCTB,
pa3iaryaTh yCIOBHs HX OE€30MAaCHOTO MCIIOIH30BAHUS B IIOBCEHEBHOM KU3HHU,

e TMPHUBOJUTH IPHUMEPHl BKIAJa POCCHUHCKHUX W 3apyOCIKHBIX YUYCHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHCHHE NPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

e HCMOJB30BaTh TEOPETHYECKHE 3HAHUS MO (DM3MKE B IMOBCEAHCBHOW >KU3HH IS
obecrieueHrss 0€30MAaCHOCTH TIPH OOpalieHuu ¢ NpudoOpaMu U TEXHUUYCCKUMH
YCTPOMCTBAMH, JJII COXPAHEHUS 370POBbSI U COOIIOJICHUS HOPM DKOJIOTHUYECKOTO
TIOBEJICHHSI B OKPYKaIOIICH Cpe/ie;

e paboTaTh B TPYIIIIE C BBIMOJTHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, IIIAHUPOBATH
paboTy TpyIIbl, pPAlMOHAIBHO pPACHPEICIATh OOS3aHHOCTH | IUIAHHUPOBATH
JESTSIIbHOCTh B HECTAH/IAPTHBIX CUTYAIIHSX, aCKBATHO OICHUBATH BKJIA KAXKIOTO
U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTPUBAEMON IPOOIIEMBI.

Coaep:kanue yueOHOro npeamMera

10-i kiace

Paznen 1. ®uzuka u METOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o npupone. HaydHble MeTONBl MO3HaHUS OKpyXKawlero mupa. Pousb
HKCIEPUMEHTA ¥ TEOPUH B IIPOIECcCe TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usnueckux sBIeHUH H mpoueccoB. Hayunsle runores3sl. ®dusznueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.

Ponmp m mecto ¢uszuku B (GOPMHPOBAHMH COBPEMEHHOW HAy4YHON KapTUHBI MHpa, B
MPaKTUYECKON AESITEIbHOCTH JIIO/IEH.

JeMoHCTpanuu

AHanoroBblie ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pazngen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOT0 JIBMKEeHMs. CrcTema oTcyerTa.
Tpaexropus.

[lepemermenue, cKopocTh (CpelHSE CKOPOCTh, MTHOBEHHAsh CKOPOCTb) M YCKOpPEHHE
MAaTepHaIbHON TOYKH, UX MPOEKIMHA HA OCU CUCTEMBbI KOOpauHAT. ClI0KEeHUEe MepeMeleHni
U CJI0KEHHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWKEHHE. ['paduKu 3aBUCHUMOCTH
KOOpAuHaT, CKOPOCTH, YCKOPCHUSA, ITYTU U ICPCMCIICHHU A MaTepHaHLHOﬁ TOYKHU OT BPCMCHH.



CBoOoaHoe majieHre. Y CKopeHHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBuxenue. J[BukeHre MaTepruaibHOM TOUKH MO OKPYKHOCTU C TOCTOSTHHOM
[0 MOJYJII0 CKOPOCTHbIO. YTJOBasi CKOPOCTh, JIMHEWHas ckopocTh. Ilepmon u yacrora
oOpamienus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA U NPAKTHUYECKOE IMPUMEHEHHUE. CIIMIAOMETD, ABUKEHUE CHAPSIOB,
LIEITHbIE U PEMEHHBIE IIEPEAAYU.

JeMoHcTpaunun

e Mogenp cuCTEMBI OTCYETa, WUIIOCTpAlUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHUS.

o [IIpeobpazoBaHue ABUKEHHH € UCIIOJIb30BAHUEM IIPOCTHIX MEXAHU3MOB.

o [laneHue Ten B BO3yXE U B pa3peKEHHOM IPOCTPAHCTBE.

o HalGmionenue nBuXKeHHs Teda, OpPOIIEHHOTO TMOJ YIVIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o H3MmepeHue yckopeHusi CBOOOJHOIO MaIeHHs.

o HanpaneHue ckopocTu IpH IBUKEHUU 110 OKPY>KHOCTH.

Y4eHnuecKkui SKCIIePUMEHT, J1a0opaTOpHbIe PabOThI

e l3yyeHue HEPaBHOMEPHOIO JABWXKEHHUS C LEIbI0 ONPEEICHUS MIHOBEHHOMU
CKOpOCTH.

o MHccinenoBanue COOTHOLIEHHST MEXAYy NyTAMH, [POWIECHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.

o H3yueHue NBUKEHUS IIAPUKA B BI3KOW KUIKOCTH.

o l3yueHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocutensHOcTH ['anmies. Ilepsbiit 3akoH HproTtoHa. MHepruanbHble CHCTEMBI
oTcuera.

Macca tena. Cwuna. [lpunmun cynepnosunmu cui. Bropoit 3akon HerooToHa miis
MaTtepraibHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MaTepHaibHbBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsoxectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenune. Bunbl Tpenust (mokos, ckonbxeHusi, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbXKEHHsSI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHUBICHUS
IIPY IBUKEHUH TeJa B )KUIKOCTH UJIH rase.

[ToctynarenbHoe U BpamaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO TEa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUs. IIneyo cumnel. YcnoBus PaBHOBECHUS TBEPAOIO
TCIa.



Texunueckue YCTpOﬁCTBa M TIPAaKTHYECKOC MNPUMCHCHHC. TMOAIIMIIHUKY, JIBHXKCHHEC
HNCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCTpanuu

e JSIBNEHME MHEPIUU.

o (CpaBHeHME Macc B3aUMOJECUCTBYIOLIUX TE.

e Bropoii 3akon HeroToHa.

o M3mepenue cuiL

o CnoxxeHue CHIL

e 3aBHCHMOCTH CHUJIBI YIIPYTOCTH OT Je(hopMaIIHH.

e HeBecomocTsb. Bec Tena npu yCKOpEeHHOM NOIBEME U MAJCHHUH.
e (CpaBHEHHE CHJI TPEHUS TTOKOS, KAUE€HUS U CKOJIBKCHUSI.

e YcnoBus paBHOBECHUS TBEpOro Tena. Buibl paBHOBeCHS.

Y4eHnuecKkui SKCIIePUMEHT, J1a0opaTOpHbIe pabOThI
o l3yuenue nBmxeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.
e HccnenoBanwe 3aBUCUMOCTH CHJI  YOPYTOCTH, BO3HUKAIOIIUMX B TPYXHHE U
pe3nHOBOM 00paslie, OT ux aedopMaiuu.
e HccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO TEJia, UMEIOIIETO OCh BPaIICHUSI.

Tema 3. 3ak0oHBI cOXpaHEeHHs B MeXaHUKe

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MATCPUAJIBHBIX TOUYCK. I/IMHy.]'IBC CHUJIBI U
HU3MCHCHUEC UMITYJIbCa TCJIA. 3aKkoH COXpPaHCHUA UMITYJIbCA. PeaktuBHOE JBUXKCHUC.

PaGotra cuinpl. MOIIHOCTD CHJIBL.

Kunernueckast sHeprus MartepuanbHOM Touku. Teopema 00 M3MEHEHMH KHHETHYECKOM
SHEpPTrHUH.

[TorenunaneHas 3Heprus. [loTeHManbHas SHEPrus ynpyro neGopMHUpPOBAHHOW TMPYKUHBL.
[TorennuansHast SHEprys TeJIa BOJU3U MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble M HENOTEHUUANbHbIE CUJIbL. CBsA3b pabOThl HEMOTEHIMATBHBIX CHUI C
U3MEHEHUEM MEXaHUYECKOM HHEPruM CHUCTEMBbI TeJ. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue ycTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHWE. BOJOMET, KOIep, NPYKUHHBII
IIACTOJIET, JBUKEHUE PAKET.

JlemoHCTpanuu
e 3aKOH COXpaHEHMs UMITYJIbCA.

o PeakTuBHOE IBHKEHUE.
e [lepexon moTeHIMAIBHON YHEPTUH B KHHETHYECKYIO U OOpaTHO.



Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIe pabOThI

e l3yueHue aOCOIIOTHO HEYNPYTOTo yJapa C MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e lccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOIl SHepruu Tella Ha
IIpUMEpE PacTSHKEHUS] pE3MHOBOTO JKI'yTa.

Pa3nen 3. MousekyJsipHasi pu3uKa ¥ TePpMOIUHAMUHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu

OcHOBHbIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M HMX OIBITHOE 0OOCHOBAaHUE.
BbpoynoBckoe nuxkenme. Juddysus. Xapakrep NBHKEHUS M B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. Mojienu CTpOEHHS ra3oB, XUAKOCTEH M TBEPAbIX Tell U OOBSCHEHUE CBOMNCTB
BEIIECTBA Ha OCHOBE ATHUX Mojenel. Macca u pa3mepsl MOJieKysl. Konum4yecTBO BellecTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee uzmepenue. Lllkana remneparyp Llenbcusi.

Mopens wupeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETHYECKOW TEOopuun
uaeanbHOro raza. AOCoNIOTHas TeMIilieparypa Kak Mepa CpedHell KMHETHYeCKOM SHepruu
TEINIOBOTO JBWXKEHUs dactun rasa. Illkama rtemmnepatyp KenbBuHa. ['a30BbIe 3aKOHBLI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon [lanproHa. M3ompoliecchl B ueaibHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BeliecTBa. [ 'paduueckoe mpeacTaBieHHe H30MPOIECCOB:
M30TepMa, U30X0pa, u30dapa.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE. TEPMOMETD, OapoMeTp.
JlemoHCTpanuu

e OmnbITh], AOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BeUlecTBa, (poTorpaduu MoieKys
OpPraHMYECKUX COCTUHEHHM.

e OmnbITel 10 U PYy3UN KUAKOCTEN U Ta30B.

e Monenb OpOyYHOBCKOTO IBUXKEHHUS.

e Mopnens onbita IITepna.

e OmnbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACUCTBHSL.

e Mogens, WIITIOCTPUPYIOLIAs IPUPOAY JABJIECHUS T'a3a HA CTEHKU COCY/A.

o OmnbITH], WITIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UI€AJIbHOTO ra3a, U30IpOLIECCHI.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
e Ormpenenenne Macchl BO3/lyXa B KJIIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHU oObeMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.
e lccnenoBaHue 3aBUCUMOCTH MEX/y NTapaMeTpaMu COCTOSIHUS pa3peKeHHOI'o rasa.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHaMuueckass cucreMa. BHYTpeHHS SHEpPrus TEPMOAUHAMUYECKOM CUCTEMBI U
cnocoObl ee u3MeHeHMs. KommdecTBo TemnoTel M pabota. BHyTpeHHsAs sHeprus



OJHOATOMHOI'O HACAJIbBHOI'O TI'a3a. BI/II[BI TEIUIoNEepeaauYr:. TEIIONIPOBOAHOCTL, KOHBCKIM,
H3JTyUYCHHUC. Y;[eana;I TCIINIOEMKOCTD BCIICCTBA. KoandecTBO TENI0THI IIpu TCIuIoncpeaayc.

[Tonstue 06 anuabaraoM mporiecce. [lepBrrii 3aK0H TepMoaHAMHKH. [IpuMeHEeHHE TIEPBOTO
3aKOHA TEPMOAMHAMUKY K u3ompoieccam. ['paduyeckas nHTepnperanus padboThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernoBbie MamuHbl. [IpUHIMIB ASWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus >HEPruu B
TeIIoBbIX MamuHax. KoaddunueHt monae3noro aeicteus terwioBoi mammHbl. [{ukn Kapao
U ero KO3 PHUIMEHT MOJIE3HOTO eHCTBUA. DKOJIOTHYECKUE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHu4eckue yCTporcTBa U MPAKTUYECKOE IPUMEHEHHE. JBUTATENIb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOAMIBHUK, KOHAULIUOHED.

JlemoHCTpanuu

o l3MeHeHMe BHYyTpEHHEW YHEPTUH Tella MPH COBEPIICHUU pabOThI: BBUIET MIPOOKU U3
OyTBUIKH NOJ ACHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B JIaTYHHOU TpyOKe
nyTeM TpeHus (BUICOIEMOHCTPALIHS).

o lI3MeHeHMe BHYTpEeHHEH dHepruu (Temiieparypbl) Tea MpH Teruionepeaaye.

e OnbIT 10 a1Ma0ATHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

e Mopnenu mnapoBoil TypOWHBI, JABUTATENs BHYTPEHHErO CrOpaHHs, PEAKTHBHOIO
JIBUTATEIIS.

Y4eHnueckui HIKCIIEPUMEHT, JTabopaTOpHbIe PabOTHI

o H3mepeHue yaenbHON TEMJIOEMKOCTH.
Tema 3. ArperaTHble cocTOsIHUA BenlecTBa. Ma3oBbie Mepexoabl
[TapooOpazoBanue u KoHaeHcalusa. Mcnapenne u kuneHue. AOGCOMIOTHAS U OTHOCUTEIbHAs
BIIQXKHOCTh BO3Ayxa. HacklmeHHslif map. Y aenbHas Teriota napooopa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUSI.
Tepnoe tenmo. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPHUCTAILIOB.
Kunkue xkpucramibl. CoBpeMeHHble MaTepuaibl. [laBnenne u kpucramumszanus. Y ieiabHas
TerioTa miasneHus. Cyonumanus.
VYpaBHeHHE TEIJIOBOTO OalaHca.
TexHuueckue yCTpOCTBa M MPAKTHUYECKOE IPUMEHEHHE. TUTPOMETP U TCHUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TIONYYECHHs] COBPEMEHHBIX MAaTEepHalioB, B TOM YHCIIE
HaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.
JlemoHCTpanuu

o (CBoiicTBa HaCHILIEHHBIX MTAPOB.

o KureHne npy MoHMXEHHOM JIaBIICHUH.
o CrocoObl U3MEPEHUS BIAKHOCTH.



o Habmronenue HarpeBaHus U MJaBJI€HUS KPUCTAJUINYECKOTO BELECTBA.
o JleMOHCTpanus KpUCTAJLIOB.

YdeHn4ecKkuil SKCIIEpIMEHT, TabopaTopHbIE paboThI

o lI3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO3/yXa.
Pa3nen 4. DjaekTpoauHAMHUKA
Tema 1. DiekTpocTaTUKa

OnexTpuszanus Ten. JiaekTpuueckuil 3apsaj. /[Ba Buaa snexkrpuueckux 3apsanaos. [IpoBogHukuy,
JUDJIEKTPUKHU U TIOJTYIPOBOAHUKHU. 3aKOH COXPAHEHUs MIEKTPUUYECKOTO 3aps/ia.

B3aumopeiicteue  3apsgoB.  3akoH  Kynona.  ToueuHblid  3JIEKTpUYECKUH  3apsi.
Onektpuueckoe moisie. HampspkeHHOCTh dieKTpudeckoro mosis. [IpuHuun cymnepro3uiuu
AJIEKTPUYECKUX ToJed. JIMHUY HApsKEHHOCTU JIEKTPUYECKOTO MOJIA.

PaGora cun QJICKTPOCTATUYCCKOI'O IT10JIA. HOTGHL[I/IaJ'I. Paznocth IIOTCHINAJIOB. HpOBOI[HI/IKI/I
W JUIJICKTPHUKU B SJICKTPOCTATUUCCKOM II0JIC. I[I/IBJIGKTPI/I‘-IGCKBJI IMPOHUIACMOCTD.

3HeKTp0€MKOCTB. KOHI[eHcaTOp. SHCKTpoeMKOCTB IUIOCKOI'0 KOHJACHCATOpa. BHCPFI/IH
3apsKCHHOI'O KOHACHCATOPA.

TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE IMPHUMEHEHHME. DJIEKTPOCKOIL, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHUE IEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIbHBIH
anmapar, CTpyWHBIA IIPUHTED.

JeMoHCTpanuu

e VYCTPOWCTBO U MPUHUUII ACHCTBUSA 3JIEKTPOMETPA.

o B3saumopeilicTBuE HaIEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE IOJIE 3APSKEHHBIX TEJL.

o IIpOBOJHHKH B JJIEKTPOCTATUYECKOM IIOJIE.

e DJEKTPOCTaTUYECKAS 3aIUTA.

o JIMDJIEKTPUKH B IEKTPOCTATUYECKOM IIOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON IPOHNUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

YdeHn4eckuil SKCIepUMEHT, TabopaTopHbIE pabOThI
o l3MepeHHe 2IEKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIH Y1eKTpUYecKuii TOK. TOKU B pa3IMyHBIX cpeaax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBaHUSA JJIEKTPUUYECKOTO TOKa. VMICTOYHHMKH TOKA.
Cuna Toka. [TocToSHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTKa LENu.



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

Pabora anekrpudeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIIHOCTB 3NEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYILAs CUJla U BHYTPEHHEE CONPOTUBIICHUWE MCTOYHHMKA TOKa. 3akoH Oma it
MOJTHOM (3aMKHYTOM) 3JIeKTpUIecKoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAsl MPOBOJAUMOCTb TBEPJIbIX METAJJIOB. 3aBUCUMOCTb CONPOTUBJICHUS METAJIOB
oT Temneparypbl. CBEpXIpPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonmynipoBonuuku. CoOCTBEHHAS U MIPUMECHAs TIPOBOJUMOCTD TMOIYIPOBOJHIKOB. CBOKCTBA
p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPBHI.

9HeKTpI/I‘leCKI/Iﬁ TOK B PpPaCTBOpax H paciuiaBax 3SJCKTPOJIUTOB. :‘)JICKTpOJ'II/ITI/I‘leCKaH
JUucconuanus. 3JI€KTpOJII/I3.

OnexTpuueckuid ToK B razax. CaMOCTOSTENbHBI U HECAaMOCTOSITENbHbIN pa3psa. MonHus.
[Tna3zma.

TexHu4eckue ycTpoucTBa M IIPAKTUYECKOE IPUMEHEHHUE. aMIIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTENIbHbIE MPUOOPHI, SJIEKTPOOCBETHTENbHbIE HPUOOPHI,
TEPMOMETP CONPOTHUBJIEHMS, BaKyyMHBIH JUOJ, TEPMUCTOPbl U  (POTOpPE3UCTOpHI,
MTOJIYIIPOBOXHUKOBBIN THOJ, FaJbBaHUKA.

JleMoHCTpanuu

N3mepenue cuitbl TOKa U HaPSHKEHUS.

e 3aBHCHMOCTb COIPOTUBIIEHUS HUIMHIPUYECKUX TPOBOAHUKOB OT JUIMHBI, TUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHuana.

o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.

o Ilpsmoe  wu3MepeHue  AIEKTpPOABMXKYIIEH  cuibl.  KopoTkoe — 3amMbIkaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

e 3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIIOB OT TEMITEPATYpPHI.

e IIpoBOIMMOCTB 3IEKTPOIUTOB.

o HckpoBo# paspsa v MPOBOAMMOCTh BO3AyXa.

e  OnHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

YdeHn4eckuil SKCIIepUMEHT, TabopaTopHbIE paboThI
e l3yueHue cMEMIaHHOTO COEAMHEHUSI PE3UCTOPOB.
e l3MepeHue >IEKTPOABMKYIIEH CHIIBI UCTOYHUKA TOKa MU €ro BHYTPEHHETO
COIPOTHBIICHUS.

o Habmogenue amexkTpoau3a.

MexnpeaMeTHblie CBA3U



N3yuyenue kypca ¢usuku 06azoBoro ypoBHs B 10-M Kiacce OCYHIECTBISETCS C YYETOM
COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHUKH, OWOJIOTHUH, XHUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIC TOHATHS, CBI3aHHBIC C U3YYEHUEM METO0B HAyYHOTO MTO3HAHMS. SBJICHNUE,
Hay4yHbId (akT, THMOTe3a, (QU3MYECKas BEIWYMHA, 3aKOH, Teopus, HaOII0CHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIIb, U3MEPCHHE.

MaremMaTHKa: peuieHre CUCTeMbl ypaBHEHUH, TUHEHHas pyHKIuMs, napadona, runepoona, ux
rpadMKu U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI MU MX IIPOCKLUUU HA OCU KOOPIUHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mexaHumdeckoe IBIKEHUE B KUBOHM mpupone, auddysus, ocMmoc, TermiooOMeH
KHMBBIX OpPraHU3MOB (BHJIbI TEIUIONEPEIaUH, TEIUIOBOEC PABHOBECHE), JICKTPUICCKHE SIBICHHUS
B KUBOM TIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC AaTOMOB MW MOJICKYJ, MOJIb BCIICCTBA,
MOJIIpHasA Macca, TCIUIOBBIC CBOMCTBaA TBCPAbIX TCII, )KI/II[KOCTeﬁ M Ta30B, SJICKTPUUYCCKUC
CBOMCTBa MCTAJJIOB, 3JICKTPOJIUTHYCCKAA AUCCOIUAlIUsA, IaJIbBAHHUKA.

I'eorpadus: BnaxXHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

TexHonorus: nmpeoOpa3oBaHue ABMXKEHUH C MCIIOJIb30BAHMEM MEXAaHHU3MOB, y4eT TPEHHUS B
TEXHHKE, MMOIIIUITHIKH, UCIOIb30BaHHE 3aKOHA COXPAHEHHs HUMITyJbca B TEXHUKE (pakera,
BOJIOMET H Jp.), JBUTaTellb BHYTPEHHErO CrOpaHusi, MapoBas TypOuWHa, OBITOBOW
XOJIOMWJIBHUK, KOHJIUIMOHEP, TEXHOJOTUHU IOIYYEHHs] COBPEMEHHBIX MAaTEpHaJIOB, B TOM
qyca€ HAHOMATEPUAlIOB, M HAHOTEXHOJOTHMHM, IEKTPOCTAaTHYECKas 3allluTa, 3a3eMIICHHE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEp, dJEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kiaace

Pazjnen 4. DaekTpoauHaMuka

Tema 3. MaruuTHoe moJie. DJIeKTPOMATHUTHAS HHAYKIHS

IToctosiHHBIE MarHuTHl. B3anMopelicTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bektop
MarHuTHOM MHAYKUWH. [IpHHIMIO Cyneprno3uiuy MarHuTHBIX noJjied. JImHMM MarHUTHOM
nHAyKuuu. KapTuHa TuHUI MarHUTHOW MHAYKLIMHU 0JI TOCTOSIHHBIX MarHuTOB.

MaruutHoe mosie NPOBOJHMKA € TOKOM. KapTuHa JIMHUN MHIYKIUMM MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O IMPOBOJHMKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanMmoaelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HAalIpaBJICHUE.

Cuna Jlopenna, ee MonyJb M HalpaBiieHUE. [[BH>KeHUE 3apsSyKEHHOM YacTHUIIBI B OJJHOPOJHOM
MarHuTHOM ToJie. PaGota cuisl Jlopena.



SIBneHHe  DJIEKTPOMAarHWTHOW MHAYKIMH. IIoTOK Bekropa MarHMTHOM MHIYKIMH.
DNEeKTPOABMKYIAsl CUIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKUuU Dapajes.

BuxpeBoe »aiiekTpuueckoe 1mojie. OJIEKTPOJABMKYILIAS CHJIa HHAYKLUHH B IIPOBOJHUKE,
JBIDKYILEMCSI [TOCTYNATENIbHO B OIHOPOIHOM MarHUTHOM I10JIE.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBJIECHUE CAMOMHAYKIIMU. DJICKTPOIBIKYIIAs CUla CAMOUHIYKIIUH.
3Hepr1/1;1 MAravMTHOIO IT0JIA KaTyIIKH C TOKOM.

ONEeKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOﬁCTBa M I[PAaKTHYCCKOEC IPHUMCHCHHEC. IIOCTOSSHHbBIC MAarHUTHI,
QJICKTPOMArduThI, SJICKTPOABUIATCIIb, YCKOPUTCIIM JJICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA
I1CYb.

JlemoHcTpamuu

e OmsIT Dpcrena.

e OTKIJIOHEHHUE AIEKTPOHHOT'O MTy4YKa MarHUTHBIM I1OJIEM.

e JIuHMM MHIYKUHUH MAarHUTHOTO MOJIA.

o BsaumopeicTeue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Ammepa.

o JlelictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

o SBieHME IIEKTPOMArHUTHOW UHAYKIUH.

o [lIpaBuno JleHua.

e 3aBUCHUMOCTh DJIEKTPOIBMXKYIIEH CHJIBI HWHIAYKIIMA OT CKOPOCTH W3MEHEHUs
Mar"HuTHOTO TTOTOKA.

o JSIBIEeHME CAMOMHIYKLIUH.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

e l3yyeHue MarHUTHOIO MOJISI KaTYIIKU C TOKOM.

e lccnenoBanue AecTBHSI MOCTOSSHHOIO MarHWTa Ha paMKy C TOKOM.

o HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHAYKIIMH.
Pazgen 5. KoJsie6anusi 1 BOJIHBI
Tema 1. Mexannuyeckue U 3J1eKTPOMATHUTHBIE KOJIeOaHUS
KonebatenpHast cuctema. CBOOOIHBIE MeEXaHWMYECKHE KojeObanus. [apmMoHHUeckue
konebanusa. Ilepuon, wacrora, ammuutyga u ¢asa konebanuid. I[Ipy>XKMHHBIH MasTHHK.
Matematuueckuil MassTHUK. Y paBHEHHE rapMOHUYEeCcKUX kojebanuil. [IpeBparnienue sneprun

IIpHU TapMOHUYCCKUX KOJICOaHMSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOaHHA B HJICAIBHOM
KoJIeOaTeTbHOM KOHType. AHAIOTHUS MEXIy MEXaHWYeCKUMH U 3JIEKTPOMArHUTHBIMU



koneOanmsimMu.  Popmyna TomcoHa. 3akoH COXpaHEHHMS DJHEPrHM B HICAITBHOM
K0J1e0aTeIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaromux KoieOaHUSX. BBIHYXIEHHbIE MEXaHWYECKUE KOJeOaHWs.
Pe3onanc. BeiHyXIeHHBIE 3IE€KTPOMarHUTHbIE KoJeOaHu .

Ilepemennbiii Tok. CHHycOMJaNbHBIA MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOLICE 3HAYEHUE CUJIBI TOKA U HAIIPSYKECHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada u MOTPEOJICHHE JIEKTPUUYECKOM SHEPrUu.
OKOJIOTMYECKHE PHUCKU IpU IMPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCHOIb30BaHUS
3JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HHU.

TexHuueckue YCTpOﬁCTBa M IIPAaKTHYECKOC NPUMCHCHHUC. SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, I'CHCPATOP
IMEPEMECHHOTI'O TOKA, JIMHUU JJICKTpOIICpEaaiu.

JlemoHcTpamuu

o UccrnenoBanue mapaMeTpoB — KOJIeOATEIbHONW  CHUCTEMbI  (OPYKHUHHBIA WK
MaTeMaTUYCCKUI MasITHUK).

o HaOmtonenue 3aTyxammux KoJieOaHmii.

e lccnenoBaHue CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUI.

o Habmonenue pe3onanca.

e (CB00OOJHBIE AJIEKTPOMATHUTHBIE KOJIEOaHUSI.

o OciuiorpaMmbl  (3aBHCHMOCTH CHJIBI TOKa W HANPSDKCHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

e Pe3onanc mpu  mocienoBaTeIbHOM — COCJMHEHHMH  PE3UCTOpa,  KaTYUIKU

WHIYKTHBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUM 3JEKTpoIIepejayuu.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

e lccnenoBaHue 3aBUCHMOCTH MEpHOAa MalblX KojeOaHUM rpy3a Ha HUTU OT JUTMHBI
HUTH U Macchel Ipysa.

e HccnenoBanue nepeMEHHOrO TOKAa B LENH U3 IOCIEIOBATENBHO COEIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. MexannuyecKue U 3J1eKTPOMATHUTHbIE BOJIHBI

Mexannyeckue BOJHBI, yclIOBHs pactipoctpaneHus. [lepnoa. CkopocTh pacnpocTpaHEeHUs U
mnuHa BosHbL. Ilomepeuynble W mpononbHBIE BOJHBL HWHTepdepeHums u audpaxius
MEXaHWYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS H3JIyYE€HHS JJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anektpomaraHutHON BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH. OTpa)kK€HHUE, MNpeloMIIeHHe, Nojspusauus, audpaxuus, uHrepdeperuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.



[[Ikana sneKTpOMarHUTHBIX BOJIH. [I[pUMEHEHHE 2JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIB paIUOCBS3U U TEIEBUACHUS. Pagronokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuYeckue YCTPOWCTBA W TPAKTUYECKOE MPHUMEHEHUE. MY3bIKAbHBIE WHCTPYMEHTHI,
YJIBTPa3BYKOBasl JTUArHOCTHKA B TEXHHKE U MEAMIIMHE, paaap, paauolpPHUEMHHK, TEICBHU30D,
anTeHHa, Tenedon, CBU-meys.

JlemoHCTpanuu

e OOpa3oBaHue U paCIPOCTPAHCHUE MOMIEPEUHBIX U MPOAOJIBHBIX BOJIH.

o Kounebumomeecs Teno Kak UCTOYHUK 3BYKa.

o HaOmonenue oTpakeHusI U TIPETOMIICHUS] MEXaHUIECKUX BOJIH.

e Habmronenue naTepdepeHny u nudpakiui MEXaHUIECKUX BOJTH.

e 3BYKOBOI1 pe3oHaHC.

o Halmonenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOW M YaCTOTOMN
KoJie0aHui.

o MHccrnenoBanue CBOWCTB DIIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE, MPEOMIICHHE,
noJsipu3anus, Tudpakius, nHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsgmoiMHEHOE pacpOCTpaHEHHE CBETA B OJHOPOJHOW CpEle.
JIyud cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHHMe H300paKCHUH B TUIOCKOM
3epKaie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOITIOTHBIN MOKA3aTeb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroy noaHOoro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CrnoxxHbIN cocTaB Oenoro ceera. L[BerT.

Cobwuparornue u paccenBaronye TuH3bl. ToHKas muH3a. DOKYyCHOE pacCTOSIHUE M ONITUYECKAast
cuiia TOHKOW nuH3bIL. [locTpoeHne n3o0pakeHni B COOUPAIOIINX U PACCEHUBAOIINX JIMH3AX.
®opmyiia TOHKOH JMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUYHUKHU. Y CIIOBUS HAOMIOACHUS
MaKCUMyMOB W MHHUMYMOB B HWHTEp(EPEHIIMOHHON KapTUHE OT JABYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpaxius ceeta. udpakumonHas pemerka. Y cioBue HaOMI0A€HUS TTIaBHBIX MaKCUMYMOB
IIPY [aIEHUM MOHOXPOMATHUYECKOrO CBETa Ha NU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.



TexHuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHME. O4YKH, Jymna, ¢oToanmnapar,
MPOCKIIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS
pelieTka, moJspou/I.

JeMoHcTpauuun

o [lpsMonuHEWHOE pPACIpPOCTPAaHCHHWE, OTPAKEHUE W  MPEIOMIICHHE  CBeTa.
OnTuyeckue npudopsI.

o [lonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOIA.

e HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

e Mojaenu MUKpPOCKOIIA, TEJIECKOA.

o HabGmronenue untepdepeHIuu ceera.

e Habmronenue mudpakiiuu cBeTa.

o HaOmntonenue qucnepcuu cBeTa.

e [lomydyeHue crieKTpa ¢ IMOMOIIBIO MPU3MEI.

o [lonyuyeHue crekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.

o Habmonenne noisipu3aniu cBeTa.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
o M3mepeHue nokasaresns IpeoMIICHUs CTEKIIA.
o HccnenoBanue cBOMCTB M300pakeHUH B IMH3AX.
o Habmonenue aucnepcuu cBera.
Pazgen 6. OcHOBBI clieHAIbHOI TEOPUH OTHOCHTEIBHOCTH
I'paHunel NMpUMEHMMOCTH KJIAcCMYECKOM MexaHuku. IlocTymaTel crnenmanbHOW Teopun
OTHOCHUTENIbHOCTU: WHBApHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMme, IPUHIUI
OTHOCHUTEJIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIECHHE BPEMEHH U COKPAILlEHUE JITTUHBI.
DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPTUs MOKOS.
Pazgen 7. KBantoBasi pusuka

Tema 1. DjieMeHTbI KBAHTOBOIM ONTHKHA

®oronsl. Dopmyna [lnanka cBsizu >HEpruM POTOHA C €r0 YACTOTON. DHEPIrUsi U UMITYILC
dboToHa.

OtkpeiTe u uccnenopanue porordpdexra. Onpitel A. I'. Croneroa. 3akoHb! GoTodddexTa.
VYpasuenue DitHmteitHa 115 poroaddexra. «KpacHas rpanuna» pororddekra.

JaBnenue cBera. OnwiTel [1.H. JIeOGenena.

XUMHYECKOE IEHCTBUE CBETA.



TexHuueckue yCTpOHCTBA W MPAKTHYECKOE NpPHUMEHEHHE: (OTOIEMEHT, (OTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

JlemoHCTpanuu

e ®oto3(deKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

e HccnenoBanue 3akoHOB BHeNIHETO hoTodddekTa.

e Cseronuon.

o Conneynas Garapes.
Tema 2. Ctpoenne aToma
Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -dacTuil. [LmaHeTapHas
Mozenb aroma. [locrynater bopa. 3nyuenue u nornomnienre (GOTOHOB MPH MEPEXoje aToMa
C OJHOTO YPOBHS 3Hepruu Ha Apyroi. Bunel crnektpoB. CnekTp ypOBHEH SHEpruu aroma
BOJOpOAA.
Bonnoseie cBoiicTBa yactul. Bosiabl ae bpoiinsa. KopnycKysspHO-BOJIHOBOM Ayanu3M.

CroHTa”HHoOE U BBIHY)XICHHOC U3JTYUCHHUC.

TexHuueckue yYCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE. CIEKTPAJIbHBIA  aHAINU3
(cekTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTED.

JlemoHCTpanuu
e Mopuens onbiTa Pesepdopra.
o Omnpeznenenne AIMHBI BOJIHBI JIa3epa.
o HaOmntoneHue nuHeYaThIX CIEKTPOB U3ITyYEHUSI.
o Jlazep.
Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o HaOmntonenue nuHeituaToro crekrpa.
Tema 3. AToMHOe sIIPO
OKCIIEpUMEHTHI, JOKa3bIBAIOIIME CI0KHOCTh CTpPOEHUS Aapa. OTKpPhITHE PaJuOAKTUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHuio cocTaBa paguoaKTHBHOrO wu3irydeHus. CBoicTBa

aﬂb(ba-, 6CTa-, raMma-us3JIydCHUs. Bausiaue PaaAnOaAKTUBHOCTH HA JKUBBIC OPTaHU3MBI.

OTkpeiTHE MpoTOHA M HeWTpoHa. HykinonHast monens sapa I'elizenOepra—lBanenko. 3apsin
sapa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. DIEKTpOHHBIH W TO3UTPOHHBIM Oera-pacmaz. ['amMMma-uznydeHue. 3akoH
PaguOAKTUBHOIO pacrnaja.

DHeprus CBS3U HYKJIOHOB B sizipe. SnepHsbie cuibl. [{edekT maccer sapa.

Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.



Anepubiii  peaktop. Tepmosiaepublii  cuHTe3. [IpoGmembl W MEpPCHEKTHBBI  SACPHON
SHEPTEeTUKHU. DKOJOTUUECKHUE ACTICKTHI SIIEPHOM SHEPTEeTHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoAeHcTBUSA. EqMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoiicTBa M INPaKTUUECKOE MPHMEHEHHE. J03UMETp, Kamepa Buiibcona,
SAJICPHBINA PeaKkTop, aTOMHasi bomoa.

JlemoHcTpamuu

o CYeT4YHMK MOHU3UPYIOUIUX YACTHII.
YueHH4YeCcKnil SKCIIEPUMEHT, J1a00paTOpHbIE paOOTHI

o HccnenoBanue TpexoB yacTuil (o roToBbIM (GoTorpadusm).
Pazgen 8. DjieMeHTHI aCTPOHOMHU U ACTPOPU3UKHU
Ortansl pa3BUTHS acTpoHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHH.
Bun 3Be3gnoro He6a. Co3Besnus, sspKue 3Be3/1bl, MJIAHEThl, UX BUANMOE JBI)KEHUE.
ConHeyHas cuctema.
Connue. ConHeuHast akTUBHOCTB. Mcrounmk »sHeprum ComHna u 3Be3l. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKU. Jlmarpamma «CHEKTPalbHBIA KJIacC — CBETHMOCTBY». 3BE3IIbI
TJIABHOW TIOCIIEIOBATEIILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIAaBHOM
1ocje10BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3Be3l. CoBpeMeHHblE NpPEJCTAaBICHUS O

MMPOUCXOKACHUHN U 3BOJIFOITUN COJ'IHHa " 3BC3/I. OTaIbl JKU3HU 3BC3 .

Mneunsiii [Iyte — Hama [NanakTtuka. [lonoxxenue u npmwxkenue Comnnna B [Namaktuke. Tumbl
rajgakTvk. PaguoramakTuku u kBazapbl. YepHbIE ObIPHI B SIAPAX FalaKTHK.

Bcenennas. Pacummpenue Bceenennoit. 3akon XaO6na. PasGeranuwe ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznydeHue.

MacutaGHast cTpykTypa Beenennoil. Meraranaktuka.

Hepermennsie npo0i1eMbl aCTPOHOMUH.

VYdaenuueckue HaOIIOICHUS

HaGntoneHus: HEBOOPYKEHHBIM I11a30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX IMPUIIOKEHUH JUIs

OTIpe/IeTICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro Moymapus U sipkue 3Be3/Ibl.



Hab6monenus B reneckon JIynsl, uraner, Maeunoro [Tyru.
O6o0maronee NnoBTOpeHne

Ponb pusuky u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTMUECKOH, COITHAIBHON M 3THYECKON
chepax AeATEeIbHOCTH 4YEJIOBEKa, pojib U MecTO (U3UKHM M aCTPOHOMHHM B COBPEMEHHOM
HAy4YHOH KapTHHE MHUpa, poJib (U3NYECKOH Teopuu B (HOPMUPOBAHUM MPEICTABICHUNA O
(bu3nyecKoil KapTUHE MUpPa, MECTO (PU3UUYECKON KApTUHBI MHUpa B 00IEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUM O IIPUPOJIE.

Me)KHpeL[MeTHLIe CBSA3H

Wzyuenmne kypca ¢usmkm 6a3oBoro ypoBHs B 1l-M Kilacce OCYIIECTBIISICTCSI C YYETOM
COJICPIKATENIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcamMH MaTeMaTHUKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

MeXIpeIMETHBIC TTOHSATHS, CBSI3aHHBIC C U3YUYEHHUEM METOJI0B HAyYHOT'O TIO3HAHUS: SIBIICHUE,
Hay4dHbId (akT, THMOTe3a, (QU3NYECKas BEIWYMHA, 3aKOH, Teopus, HaOII0CHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJICIIb, H3MEPEHHUE.

MaremMaTHka: peLIeHHE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (DYHKIUU. CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
IIPOEKIUM Ha OCH KOOPJUHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOAHBIE HJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU 110/1001s TPEYTOJIbHUKOB, ONPEIeTIeHNE TUIONIAaIU IUIOCKUX GUryp U o0bema Ted.

buonorus: SJICKTPHUYCCKUC SABJICHUSA B JKMBOH npuponae, KoJieOaTelbHbIC JABHKCHUS B JKMBOH
npupoac, OIITHYCCKUC ABJIICHHUA B JKUBOH npuponae, }IGIZCTBHC paguanu Ha JKHUBBIC
OpraHHu3MBblI.

XHUMHS. CTPOCHUE AaTOMOB M MOJIEKYJ, KpHUCTaUIMYeCKas CTPYKTypa TBEpPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIeTKH, CIIEKTPaIbHbIN aHaIu3.

['eorpadus: MarHuTHBIE TIOJIFOCAa 3€MJIHM, 3aJIEKW MArHUTHBIX pya, (OTOChEMKa 3E€MHOM
MMOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSICEHUI.

TexHoyorus: JTHHAHN QJICKTpomnEepeaaun, reHepaTop MHNEPEMCHHOI0 TOKaA, 3JICKTPOABHUIATECIIb,

WHIYKIIMOHHAS T€4Yb, pajiap, paJuolpUEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBYU-mneus,
MIPOCKITMOHHBIN anmapar, BOJOKOHHAS ONTHUKA, COJTHEYHAs 6arapes.

Temarnuyeckoe mIIaHUPOBaHUE

«r
10-i kiace
N HaunmenoBanu | KoanuecTBo yacos
11/- € pa3iejioB H DJekTponHbie (uppoBkIe)
TeM Beer | KontposibHbl | [IpaKTHYECKH | oGpasoBaTelbHbIe pecypehl
" | nporpammer | © e paéoTsl e padoThI




Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusnka u bubmmoreka @OI'HUC «Mos
1.1 |MeTomer 9 mkoiga» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
MTO3HAHMS 0
Uroro mo pazmeny |2
Pa3znen 2MEXAHUKA
Poccuiickas AJIEKTPOHHAS
2.1 | Kunemartuka 5 IKosa —
resh.edu.ru/subject/28/10/
bubmuoreka DPI'UC «Mos
mkosna» — lesson.academy-
2.2 | Munamuica ! content.myschool.edu.ru/03/1
0
3aKOHBI Poccuiickas 3IIEKTPOHHAS
2.3 |coxpaHenusi B|6 HIKOJIa —
MEXaHUKE resh.edu.ru/subject/28/10/
Utoro no pazneny 18

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA

OcHOBBI .
MOJ'IGI(YJ'I}IpHO- POCCI/II/ICKa}I BHCKTpOHHaH
31 KUHETUYECKON 9 tko1a B
resh.edu.ru/subject/28/10/
TEOpHUU
bubmoreka DOI'UC «Mos
OCHOBBI
3.2 | repmommmamuk | 10 mkona» — lesson.academy-
' u content.myschool.edu.ru/03/1
0
Arperariibie bubnnoreka @OI'UC «Mos
COCTOAHUA
3.3 | Bemectsa 5 mkoma» — lesson.academy-
' ' content.myschool.edu.ru/03/1
®da3zoBbIe 0
IIEPEXOBI
Hroro mo paznmeny 24

Pazgen 4. 9JIEKTPOAUHAMUKA

Poccuiickas AJIEKTPOHHAS

41 fneKTpOCTaTHK 10 KOs B
resh.edu.ru/subject/28/10/

[TocTrosauHBII bubmuoreka OI'UC «Mos

4.2 IEKTPUUYCCKHI 12 mkoja» — lesson.academy-

TOK. ToOkH B
paSHI/I‘IHBIX

content.myschool.edu.ru/03/1
0




cpenax
Uroro mo pazmeny |22
Poccuiickas AJIEKTPOHHAS
[ToBTOpEHME 2 LIKOJIa —
resh.edu.ru/subject/28/10/
OBIIEE
KOJIMYECTBO
YACOB 1O 68 3 3
[MTPOI'PAMME
11-i kiace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanmue
) (uugpoBrbie)
W | PA3NCIOB W TEM | Beer | Kontpoansnbt | [IpakTHueck |ofpazosaTenbubie
| HporpaMMBI 0 e padoTnI ne padoThI pecypeb
Paznen 1.9JIEKTPOAUHAMUKA
bubnunoreka OI'UC «Mos
MarunutHoe 1oJe.
mkona» — lesson.academy-
1.1 | OnexrpomarautH |11 1 3
content.myschool.edu.ru/03/
ast MHYKIUS 11
Hroro no paszneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHnueckue u Poccuiickas  anexkTpoHHast
2.1 | snekTpoMaruutH |9 1 IKOJIA —
bI€ KOJICOaHUs resh.edu.ru/subject/28/11/
bubnuorexa ®I'NC «Mos
MexaHuueckue u
mkosay — lesson.academy-
2.2 | DNEKTPOMArHuTH |5 1
content.myschool.edu.ru/03/
bI€ BOJIHBI
11
bubmuorexa ®I'UC «Mos
mkoja» — lesson.academy-
2.3 | Onruka 10 3 content.myschool.edu.ru/03/
11
Hroro no paszneny 24
Pazznea 3.0CHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI bubmuoreka D®I'UC «Most
31 CHCIUATBHOM 4 1 mkoja» — lesson.academy-
™ | reopum content.myschool.edu.ru/03/
OTHOCUTEIIBHOCTH 11




Hroro no pazaeny 4

Pa3znea 4. KBAHTOBASI PU3UKA

DJIEeMEHTHI Poccuiickass  ayeKTpoHHas
4.1 | kBaHTOBOM 6 IKoJsa —
OITHKHU resh.edu.ru/subject/28/11/

bu6mmorexa ®I'NC «Mos
mkosiay — lesson.academy-
content.myschool.edu.ru/03/
11

4.2 | Ctpoenue atoma |4

bubmmoreka ®PI'MC «Mos
mkona» — lesson.academy-
content.myschool.edu.ru/03/
11

4.3 | AToMHOE sIIpo 5

Uroro no pazueny 15

Pazgen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubnunoreka OI'UC «Mos
DIIeMEHTHI
mkona» — lesson.academy-
5.1 | actpoHOMUHM ul7 1
content.myschool.edu.ru/03/
acTpou3uKu 11
Hroro no paszneny 7

Pazgen 6.0BOBIHAIOIIEE IOBTOPEHUE

bubmoreka ®I'MIC «Mos
Ob6o06maroree mkona» — lesson.academy-
6.1 4
HOBTOPEHUE content.myschool.edu.ru/03/
11
Wroro no pazneny 4
bubmoreka ®I'MIC «Mos
ToBTODEHME 3 mkona» — lesson.academy-
p content.myschool.edu.ru/03/
11
OBILEE
KOJIMYECTBO
YACOB 110 68 4 !
I[TPOT'PAMME
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