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PABOYAJS ITIPOITPAMMA
ydaeOHoro npeameta «Duznkar
115 ooyuarommxcst 10-11 kmaccoB

(0a30BbBIN YPOBEHD)



IMosicuuTeIbHAA 3aIHMCKA

Pabouas mporpamma mo ¢u3nke Ha ypoBEHb CpeAHEro oOIero oOpa3oBaHUs AJs
oboyuatomuxcst  10-11-x  xmaccoB  MBOY «Monounenckas COIll» pa3pabotana B
COOTBETCTBHUH C TPEOOBAaHUSIMU:

o ®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTtBepkaeHUN (eneparibHOTO
rocy/1apCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAAapTa CPeIHEro o0Iero oopazoBaHus»
(c U3MEHEHUSIMH, BHECEHHBIMU ITpHKa30M Munnpocseenus ot 12.08.2022 Ne 732);

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHun deaeparibHON
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIET0 00pa30OBaHUs Y,

e mpukaza Mwunnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsinka
OpraHu3alliil M OCYIIECTBJICHUS 00pa30BaTEIbHON NESATEIHLHOCTH MO OCHOBHBIM
oOmieo0pa3oBarelbHbIM ~ MIporpaMmMaM —  00pa30oBaTENbHBIM  [IPOrpaMMaM
HA4aJIbHOrO 00ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 0011Iero o0pa3oBaHus»;

e KOHIICTIIIMYU MIpenoAaBanus yueOHoro npeamera «Dusmnkay;

e CII 2.4.3648-20 «CaHUTapHO-3IUAEMHOIOIMYECKHE TPeOOBaHMS K OpraHU3aIUsIM
BOCIUTAHUS M OOy4YeHHs, OTAbIXa M O3J0POBJICHHS JE€Ted U MOJIOACKUY,
YTBEPKACHHBIX MOCTAaHOBJIEHUEM IJIABHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMAaTUBLI U TPeOOBaHUS K 00ECIICUEHUIO
O6e3omacHOCTH U (W) OE3BPEIHOCTH JUIsl YesoBeKa (haKTOPOB CPEIbl OOMTAHUS,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO IIaHa CpeHEro 00IIero 00pa3oBaHus, YTBEPKIEHHOT0 prukazoM MbOY
«Momnounenckass COLL» ot 31.08.2023 No 173-0.1. «O0 yTBEp:KICHHUH OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIEero 0Opa3oBaHUs»;

e (denepanbHON pabouelt mporpamMmbl 1o ydeOHOMY mpenmery «Dus3uka» 6a30BOTO
YPOBHSI.

Pabouas nporpamma opueHTHPOBaHA Ha LI€JI€BbIE IPUOPUTETHL, CPOPMYIUPOBAHHBIE B
benepanbHON paboyeil mporpaMMe BOCIUTaHUs U B paboyeil mporpamme Bocnutanuss MbOY
«Momnounenckas COL».

[Tporpamma o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEro oouero oopa3zoBaHus
pa3zpaboTaHa Ha OCHOBE MOJIOXKEHHH W TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOMN
oOpa3zoBaTenbHON mporpaMmel, mpeacraBieHHBx B PI'OC COO, a Takke ¢ ydyeTom
¢benepanbHOl pabodeil mporpaMMbl BOCIUTAHUS W KOHLENLUHU IpenojaBaHUs y4yeOHOro
npenMera «®Pusnka» B o0o0pa3oBaTenbHBIX oOpranmzanusx Poccuiickoit ®eneparum,
pean3yIoLX OCHOBHbIE 00pa30BaTEIbHbIE TPOIPAMMBI.

Copneprkanue nmporpaMMbl 1o (U3MKe HarpaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTUHBI MUpa oOyyatouuxcs 10—11 kinaccoB npu 00yueHnn ux ¢pusznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOr0 mojaxoxa. Ilporpamma 1o ¢usuke
cootBeTcTBYeT TpeboanusM GI'OC COO k miuaHUPyeMbIM JTHYHOCTHBIM, NMPEAMETHBIM U
METaIpeIMETHBIM pe3ybTaTaM 00y4eHHs, a TAKXKE YUUTHIBACT HEOOXOIMMOCTh pealn3aluu
MEXIPEIMETHBIX CBsI3€i (PU3UKU C €CTeCTBEHHO-HAyUYHBIMHM y4eOHBIMU IpeaMeTamu. B Hel
OIIPEeJIENIAI0TCS OCHOBHBIE IIeNT U3Y4eHUs (PU3UKHU HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus,
IUTAaHUPYEMbIE pe3yNbTaThl OCBOCHMSI Kypca (DU3MKU: JIMYHOCTHBIE, MeETamnpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pusmKe BKIIIOYAET:

e IIJJAHMPYEMBbIE PE3yJIbTaThl OCBOECHUS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM
YHClie IpeIMEeTHbIE PEe3yIbTaThl MO rojlaM 00yUeHus;



e cozepkaHue yuebHoro npenmera «Pu3nkay» 1o rogam ooydeHusl.

dusnka Kak Hayka O HambOosee OOIIMX 3aKOHAaX IMPHUPOJIbI, BBICTYNas B KayecTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpykatomeM mupe. LIkoabHbI Kypc QU3MKH — CUCTEMOOOPa3yIOIIUN /Il €CTECTBEHHO-
HAYYHBIX y4eOHBIX MIPEIMETOB, MOCKOIBKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U
SIBJICHUH, HW3ydaeMblX XUMHEH, Owojoruen, (u3mdeckoi reorpadueii M acTpOHOMHUEH.
Vcnonp3oBaHne M aKkTUBHOE MPHUMEHEHHE (PU3MYECKMX 3HAHUU OIpeneNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIUH B cpepe IHEPreTUKH, TpaHCIIOpTa, OCBOSHHsI KOCMOCa,
MOJTyYeHHsI HOBBIX MaTEpPHAJIOB C 33JJaHHBIMH CBOIMCTBaMu M Jip. M3yueHue (pu3nKu BHOCHT
OCHOBHOH BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAY4YHOM KapTHHBI MHUpa O0ydaroluxcs, B
dbopmupoBaHHE YMEHHH NPUMEHSATh HAYYHBIH METOJl TO3HAHUS IPH BBIMOJIHEHUH HMHU
y4eOHBIX UCCIIEOBAHUM.

B ocHOBy Kkypca ¢u3uKu A7 yPOBHSA CpeaHEero o0Iiero o0pa3oBaHUs MOJOKEH P
UJEH, KOTOPbIE MO’KHO PacCMaTPUBATh KAK IPUHLMUIIBI €0 IOCTPOCHUS.

Wnes nenoctHOCTU. B cOOTBETCTBUM € HEM KypC ABJISETCS JJOTUYECKH 3aBEPILICHHBIM,
OH COJIEPKUT MaTepUa U3 BCeX pa3AesioB (PU3HKH, BKIIOUAET BOIPOCHI KaK KJIIACCHUECKOM, TaK
Y COBPEMEHHOU (DU3HKH.

Wnes renepanuzauuu. B cooTBercTBUUM ¢ Hel Marepuan Kypca QU3UMKU 0ObeAMHEH
BOKPYT (U3NYECKUX Teopwil. Bemymmm B Kypce siBisieTcss OpMHPOBAHUE MIPENICTABICHHHA O
CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BELIECTBE U I1OJIE.

Unes  rymanurtapuzanuu. Ee  peanusauuss  npeanosnaraer — MCHOJb30BaHUE
I'YMaHUTapHOTO NOTEHIMaNa (pU3MUECKOW HayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS (DUBHUKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U IKOJIOTUYECKUMU
npoOeMaMHu.

Wnes mpukiamHoW HampaBieHHOCTH. Kypc ¢u3uku mnpenmonaraer 3HAKOMCTBO C
UIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX IPHIIOKEHUN W3YyYEHHBIX TEOPHH U
3aKOHOB.

Wnest 3KoIOrM3aluu peaau3yercs MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpPKaHU,
MOCBSIIEHHBIX KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PAa3BUTHEM
TeXHHUKH W  TEXHOJOTMH, a Takke OOCYXJIeHUS  mIpodieM  paloHaJIbHOTO
MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONW O€30IMacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (pU3UKH Ha YpOBHE Cpe/lHero oouiero oopazoBaHus
ABIIAIOTCS (Qu3nyeckue Teopuu (popmupoBaHHe NMPEACTABICHUN O CTPYKTYpE MOCTPOECHUS
¢usnyeckoil Teopuu, posd (GyHAAMEHTAIbHBIX 3aKOHOB W TNPHUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUM JIJIsl OMUCAHUS €CTECTBEHHO-
HAyYHBIX SBJICHUN U MPOLIECCOB).

CHuCTeMHO-IeATeTLHOCTHBIM TMOIX0/T B Kypce (PU3UKU peanu3yeTcs MpexkIe BCEero 3a
CUeT OpraHu3alMy HKCIEPUMEHTAIBHOM JesTeIbHOCTH oOydatomumxcs. [y 6a30Boro ypoBHs
Kypca (HU3MKM — 3TO MHCIOJb30BAHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB M JJAOOPAaTOPHBIX paboT, KOTOpBIE B MporpaMMme no (u3nke oObeINHEHBI B
OoOIIMI CIMUCOK YYEHMUECKHUX IMPAaKTHUUECKUX paboT. BeieneHne B yka3aHHOM IepeyHe
1a00paTOpHBIX padoT, MPOBOAMMBIX Il KOHTPOJIS M OILIEHKH, OCYILIECTBIISACTCS YUaCTHUKaAMU
00pa3oBaTeNbHOrO TIpollecca MCXOJs W3 OCOOEHHOCTEH TUIAaHUPOBAHUS W OCHAIIEHUS
kabunera ¢usuku. Ilpm sTOM oObOecnednBaeTcsi OBIAJACHUHE OOYYAOUUMUCS YMEHHUSIMU
MIPOBOJUTh KOCBEHHbIE M3MEPEHHs, MCCIEI0BaHUs 3aBUCUMOCTEN (U3MYECKUX BEIMYUH U
IIOCTAaHOBKY OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbiioe BHUMaHue yaensieTcs PelIeHUI0 PAacUeTHBIX U KayecTBEHHBIX 3anad. [Ipu
3TOM JJISl PACUETHBIX 33/1a4 MPUOPUTETOM SIBJISIOTCS 3a7aydl C SIBHO 3aJaHHOM (Qu3HUecKon
MOJIETIBIO, TTO3BOJISIONINE TPUMEHSTh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
pasnena Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fenoB. [y KaueCTBEHHBIX 3aAad



MIPUOPUTETOM SIBIISIIOTCSL 3a/laHUsl Ha OOBSICHEHHE MpOTeKaHWs (PU3MYECKUX SBICHUN WU
MIPOLIECCOB B OKPY>KaIoLIEH KHU3HU, TpeOyrolre Bpioopa GrU3nuecKoi MOAETIH 1Jis CUTYallluH
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBaHmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieyeHn0 yueOHOTo mporecca 0a30BbI ypoBEeHb Kypca (M3MKH HA YPOBHE CPEIHEro
o0uiero o0pa3zoBaHus JOJKEH U3y4aThCs B YCIOBHUSAX MPEIMETHOrO KabuHeTa (PU3UKU WU B
YCIOBUAX MHTETPHUPOBAHHOTO KaOMHETa TIPEJAMETOB E€CTECTBEHHO-HAyYHOTO MLHKiIa. B
kabuHeTe (U3UMKH JOHKHO OBITh HeoOxoawmoe JaboparopHoe O00OpyIOBaHHUE IS
BBITIOJIHEHUS] YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YYCHHYECKHX IMPAKTHUYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHcTpanoHHoe 00opyaoBaHue (HOpMUpPYETCS B COOTBETCTBUU C IMPHHLUIIOM
MUHUMAaJIbHON IOCTATOYHOCTH U 00ECTIeYMBACT TOCTAHOBKY IEPEUYHUCIECHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX NEMOHCTpAMWA Ui MCCIEAOBAHMS HM3Y4YaeMbIX SIBJICHUH U TPOILIECCOB,
SMIUPUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 000pyJOBaHUE I YICHUYECKUX MTPAKTUYECKUX paboT popMHUpyeTCs B
BUJIE TEMATHUYECKUX KOMIUIEKTOB U 00ECIeYMBAETCs B pacueTe OJHOTO KOMILUIEKTa Ha JABYX
oOyyaromuxcs. TeMaTHuecKrue KOMIUIEKTHI JIA0OpaToOpHOTro 00OpYIOBAaHUS JIOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHUI.

OCHOBHBIMU LIENIIMU U3Y4€HUsI GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

e (opmupoBaHue WHTEpeca W CTPEMJICHHS OOYyYAarOIIMXCS K HAYYHOMY H3yUCHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJACTABICHUH O HAYYHOM METOJE IMO3HAHMA H (OPMHUPOBAHHE

HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAayYHOTO MHPOBO33PEHUS KaK pe3yiabTara HW3Y4eHHUS OCHOB

CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

e (opmupoBaHue yMEHHI OOBSCHSITH SIBICHHS C HCIIOJIb30BaHHEM (DU3MYECKIX 3HAHUH

U HaYYHBIX JIOKa3aTeJIbCTB;

e (opmupoBaHme peACTaBICHUH O POITU GUUKHU [T PA3BUTHS APYTHX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTH.

JlocTtrxenne 3TUX 1iesiell oOecreuynBaeTcsl pelieHeM CIEeIYIOINX 3a/1a4 B Ipolecce
u3yudeHus Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:

e MpUOOpEeTeHHE CUCTEMbI 3HaHUI 00 00IIMX (PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIIOYAas MEXaHUKY, MOJIEKYSIpHYI0O (HU3UKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3HUKY M DJIEMEHTHI aCTPODU3UKH;
¢dbopMHpOBaHHE yMEHUH NPUMEHATh TEOPETHYECKHE 3HaHUSA Ul OOBSICHEHUs
(Gu3NUeCKUX SBICHUN B TPUPOAC W JUIS TIPUHATHS TMPAKTUYECKUX DPEUICHUH B
MOBCEHEBHOM KU3HU;

e OCBOEHHME CIIOCOOOB pEUICHMs pa3IUYHbIX 3a/ad C SBHO 3aJaHHOW (hH3HUecKOil
MOJIENIBIO, 337ay, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (U3NUECKOM
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSIM 3a]1auH;

e TOHMMaHUE (PU3NYECKUX OCHOB U NMPHHLUIOB JAECHCTBHS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

e OBJIAJICHHE METOJJaMH CAMOCTOSTEILHOIO ITAHUPOBAHUS ¥ IPOBEIEHUS (PU3NIECKUX
SKCIIEPUMEHTOB, aHajlu3a M HUHTeprnpeTanuu WHGOpPMaLUU, ONpeaerIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

e CO3/laHUE YCIIOBUH [UIsi pPAa3BUTHS YMEHHMH MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.



Ha uzyuenue ¢usnku (6a30Bblif ypOBEHB) Ha YPOBHE CpeaHEro o0Iero oopa3zoBaHus
orBoautcs 136 vacoB: B 10-M kiacce — 68 yacos (2 yaca B Hezento), B 11-M kimacce — 68 yacos
(2 yaca B HezenIO).

[Ipennaraemplii B mporpaMme mo (U3HMKE MepeyeHb JaOOPATOPHBIX U MPAKTHUYECKHUX
paboT SABISETCS PEKOMEHJIOBAaHHBIM, YUUTENb JIENaeT BHIOOp MpoBeneHUs 1ab0paTOPHBIX
paboT U OIBITOB C YY€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00YyJarOIIMXCS.

Jis  peanm3anmu  TPOrpaMMBI  HCIOJNB3YIOTCS  yU4EOHWKH, JOMYIIEHHBIE K
WCIIONB30BAHUIO TPU  peaM3allMiid  HMMCIOIIMX  T'OCYAApCTBEHHYI)  aKKpPEIUTaIUIO
00pa30BaTeNbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIETo, CPeaHEero OOIIero
o0pa3oBaHMs OpPraHU3alUsIMH, OCYIIECTBISIIONIUMUA  00pa30BaTEIIbHYIO JIEATEIbHOCTD,
npukazoM Munnpocseuenus ot 21.09.2022 Ne 858:

e @usmka, 10 xmacc/ Mskumes [.5., byxosnes b.b., Corckuit H.H. mon penakiueit
[TapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narenberBo "[IpocBemienue»;

e @uswmka, 11 xnacc/ Msakumes I'.JI., byxoBuer b.b., Hapyrun B.M. nox pemaknueit
[TapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narenberBo "[IpocBemienue»;

DJEeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, IOMYIICHHBIE K HCIIOJB30BAaHUIO IPU
peanu3aly HMEIOIIUX TOCYIapCTBEHHYIO aKKpeAMTALMI0 00pa3oBaTelIbHBIX IMPOrpaMm
Ha4aJlbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUS IPHKA30M
Munnpocsenienust ot 02.08.2022 Ne 653:

o Poccuiickas anekrponHas mkousa — resh.edu.ru/subject/28/10/
o bubnunoreka marepuanos ®PI'UC «Most mikosa — lib.myschool.edu.ru/market

Inanupyembie pe3yJibTaThl OCBOEHUS IPOrPAMMBI
OcBoenue yueOHoro npeamera «Pu3nka» Ha ypOBHE CpeaHEro 00Immero oopa3oBanus
(6a30BbIil  YypOBEHBb) JODKHO OOCCHEUHTh JOCTHIKCHHE CIICAYIOIIUX JIMYHOCTHBIX,
MCTAIMPECAMCTHBIX U TPCIMETHBIX 06pa3OBaTeJH>HI)IX PE3YIbTATOB.

JIn4yHOCTHBIE Pe3yabTAThI

JlugHOCTHBIE pe3ynbTaThl OCBOCHUSI yueOHOTO npeameTa «Du3nka T0JKHBI OTPaKaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJCTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEH MO3WULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, IO3UTHUBHBIX
BHYTPEHHUX YO@XJCHUN, COOTBETCTBYIOUIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o011ecTBa, pacIMpeHne KU3HEHHOTO OIbITa U OMBITA IEITEIIbHOCTH B IIPOLIECCE peaTu3aliu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATENBHOM JAEATEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXJAAHCKOW TMO3UIUK OO0y4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00I11eCTBA;

MPUHITHE TPATUIIMOHHBIX 00IIeYeI0BEYECKIX TYMAaHUCTHUECKUX U JEMOKPATHUECKHUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECAX IPaXKIAHCKOTO O0IIecTBa,
Y4acCTBOBATh B CAMOYTIPABJICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHHE B3aUMOJECHCTBOBATH C COLMAJIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUHM C HUX
(GyHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOW JIESITENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaK TaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHE K FOCYIAPCTBEHHBIM CHMBOJIAM, JOCTUKEHHUSIM POCCUUCKUX
yUYEHBIX B 0071acTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh ~ OIIGHWBATh CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH
YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYIYIIETo;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHWE K MHPY, BKJIIOYas SCTETUKY HAy4HOrO TBOPYECTBa,
npucymero Gpu3nueckon HaykKe;

5) TpynoBoro BocnuTaHusi:

UHTEpPEC K pa3IM4YHbIM cdepam mpodecCHOHATBHON JEATEIBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON W TEXHHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBEIN BHIOOp Oymyriei
npoeCCUU U peaTn30BbIBATH COOCTBEHHBIC )KU3HECHHBIE TIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JIaCTH (HU3UKU
Ha MPOTSHKCHUHU BCEU KHU3HH;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHUE TJI00AILHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;

IUTAHUPOBAHKME U OCYIIECTBIICHUE JICHCTBHI B OKPYXKAIOIIEH Cpejic Ha OCHOBE 3HAHUS
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OIbITa JACATEIBHOCTH JKOJOTHMYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIMXCS 3HaHUH 110 pusmKe;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3HMUYECKON HAYKH;

OCO3HAHHME [IEHHOCTH HAYYHOW JEeSATEIbHOCTH, TOTOBHOCTh B MpOIECCE H3YYEHUS
(U3MKU OCYLIECTBIIATh MPOSKTHYIO M UCCIICAOBATEILCKYIO IESITEIbHOCTh HHANBHIYaIbHO U B

rpymre.

MeTtanpeamMeTHble pe3yabTaThl
IMo3naBaTebHbIe YyHHBepPCcAIbHbIe yueOHbIE AeiicTBUSA
ba3oBble JlornyecKue AeicTBUA:

e CaMOCTOATEIBHO (POPMYIIMPOBATH U AKTYAIM3UPOBATH MPOOIIEMY, pACCMATPHBATH €€
BCECTOPOHHE;

e ONPEACTATH LIEH JACITEIBHOCTH, 33/1aBaTh MIAPaMETPhl U KPUTEPHH UX JOCTHKCHUS;

e BBIBIATH 3aKOHOMEPHOCTH W IPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX
SIBTICHHSX

e pa3pabaTbiBaTh IUIaH pEHICHUS MPOOJEMBI C Y4YETOM aHalu3a HMEIOIIHUXCS
MaTepHabHBIX U HEMaTePUATBHBIX PECYpPCOB;

e BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE pPE3YJIbTATOB
IEJISIM, OIIEHUBATh PUCKHU TIOCIIEJCTBUIA ACATEIBHOCTH;

e KOOPJMHHUPOBATh M BBIMOJHATH pabOTy B YCIOBMSX PEaTbHOTO, BUPTYAIbHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

e pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

e BIAJETh HAYYHOM TEPMMHOJIOTHEH, KIIOUEBBIMH TMOHATUSAMH M METOJaMH
¢buznyeckoil HayKu;

e BIAJETh HaBBIKAMU Y4EOHO-MCCIIETOBATEIbCKOW W TPOEKTHOH JeATeNbHOCTH B
obnactu (U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY
METO/IOB pelIeHHs 33734 (U3NYECKOTO COJCpKAaHMS, NMPUMEHEHHIO Pa3IHYHBIX
METO/IOB TIO3HAHUS;



BJIaJICTh BUJAMH JICATEIBHOCTH T10 ITOJIyYCHHIO HOBOT'O 3HAHHUS, €T0 HHTEPIIPETAIUH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX CUTYaAUsX, B TOM YHCIIE
IPY CO3JIaHUH Y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYUMHHO-CIIEICTBEHHBIE CBS3U U aKTyaJU3UpOBaTh 3a/1a4yy, BBIABUTATh
TUIIOTE3Y €€ pEIIeHUs, HaXOJUTb AapryMEHTbl U1 JOKa3aTelbCTBA CBOMUX
YTBEPKACHUIM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ DPELICHUS 33Jauu pPe3yibTaTbl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33]]a4H B 00Pa30BATEIBHOM JACSITCILHOCTH,
B TOM YHCIIE€ IPU U3YYCHUU (DU3BHKHY;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

yMETb  MEPeHOCUTh 3HaHWs 1o  (uU3MKe B  MPaKTUYECKyl0  00JacTb
KU3HEJEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE UJICH, PEAJIaraTh OPUrHHAIBHBIE MTOIXObl M PEILICHHS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUSI.

Pabora ¢ undpopmanmeii:

BIIQJIETh HaBBIKAMHM TMONydeHUss HHPopManuu (U3NYECKOTO COACPKAHUS U3
HMCTOYHUKOB pa3HbIX THUIIOB, CAaMOCTOSITEJIBHO OCYILECTBIATh IOMCK, aHalu3,
CUCTEeMATH3alMI0 U UHTEpIpeTalnnio WHGOpPMAalUU pPa3IuYHBIX BUIOB U (GopM
IIPEJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

MCTOJIB30BATh CPEJICTBA MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI B
pElIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a1ad C
coOmrofcHreM TpeOOBaHUN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHCHEI,
pecypcocOepexeHusi, MPaBOBBIX U STUYECKHMX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTrO COAEpKaHHS B Pa3IUYHBIX (QopMmMaTax C y4eToM
Ha3Ha4YeHUs] MHQOpPMAIMK U LI€JIEBOW ayAUTOPUHU, BbIOHpas ONTUMAIbHYIO (popmy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el CTBHA:

OCYIIECTBIATH OOLIIEHHE HAa YPOKaX (PU3MKH U BO BHEYPOUHOI NEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHA U CMATYATh KOH(MIIMKTHI;

Pa3BEpHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3pEHHS C HCIIOJIb30BAaHUEM SI3bIKOBBIX
CPEJICTB;

MIOHUMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUYyaIbHONW pabOTHI;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JIEHCTBHIA C YI€TOM OOILINX MHTEPECOB
¥ BO3MO>KHOCTEH Ka)KJI0TO WeHa KOJIJICKTHBA,

MPUHUMATD LIEJIM COBMECTHOH JIEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JIeMCTBUS MO €€ JIOCTHKEHMIO: COCTABIATH IJIaH JIEHCTBUN, pacHpeaesaTh PoJU C
Y4€TOM MHEHUH yYaCTHUKOB, 00CYk/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KayecTBO CBOET0 BKJAJa M KaXKIOrO YYaCTHHUKA KOMaHAbI B OOIIMHA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpe/ularaTb  HOBBIE  IPOEKTHI, OLIEHUBAaTh MJEUM C TO3ULIUU  HOBM3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYILLIECTBIATh MMO3UTHBHOE CTPATETHUYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:



e CaMOCTOSATEIHHO OCYIIECTBIATH O3HABATEIBHYIO JESTEIBHOCTh B 00JIACTH (DU3UKHU
U aCTPOHOMHH, BBISBJISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC
3a/1a4i;

e CAMOCTOATEIBHO COCTAaBJATH IUIAH PELICHHS PACUETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBINIOJHEHUS NPAKTUYECKOH paboThl € Y4eTOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUN;

e J1aBaTh OIICHKY HOBBIM CUTYaLIUsIM;

e pacCHIMPATH PAMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIOYTEHHIA;

e JIeTIaTh OCO3HAHHBIN BEIOOD, apTyMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelleHue;

e OLIGHUBATh MPHUOOPETECHHBIN OIIBIT;

e crnocoOcTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO J3PYIULUU B o0nacTu (HU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTb,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIETSIM;

e BIQJICTh HAaBBIKAMH ITI03HABATEIFHOW pe(IIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHMIA,

e HCIONB30BATh MPHEMBI peQIIeKCHU Uil OLEHKUM CHUTYallMH, BbIOOpa BEPHOTO
peleHus;

e yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKCHHIO;

e TMPUHUMATh MOTHUBHI H apPTYMEHTHI APYTUX MIPU aHATU3E PE3yIbTATOB JEATEIbHOCTH;

e TPUHUMATh ceOs, IOHUMAasl CBOM HEJIOCTATKH U JOCTOMHCTBA,

e TMPUHUMATH MOTHUBHI H apPTYMEHTHI APYTUX MIPU aHATU3E PE3YIbTATOB JEATEILHOCTH;

e TIpPH3HABATh CBOE MPABO U MPABO JPYIHMX HA OLIUOKH.

B mporiecce n0CTHKEHUS TMUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI POTrpaMMBbl o (pusmke
JUISL YpOBHSL CpeAaHero oomero o0pa3oBaHus Yy OOYYarOUIUXCSi COBEPIICHCTBYETCA
SMOILIMOHANBHBIN UHTEJUIEKT, IPEIIOoJIaratoiui chOpMUPOBAHHOCTH:

e CAMOCO3HAHMS, BKJIIOYAIOIIETO0 CHOCOOHOCTh TMOHHMMATh CBOE AMOILMOHAIBHOE
COCTOSTHUE, BHJIETh HANPaBICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBHOMN cephl,
OBITH YBEpEHHBIM B ce0€;

e CaMOpETYJIMPOBAaHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE€ TIIOBEJEHHUE, CIOCOOHOCTh aJalTUpPOBAaThCS K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e BHYTPEHHEHW MOTHBAIINH, BKJIIOYAIOLIEH CTpeMIIEHUE K IOCTHIKEHUIO 1IEJIN U YCIeXY,
ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE JIEWCTBOBaTh MCXOJi U3 CBOMX
BO3MOXKHOCTEIA;

e OMIATHUH, BKIIOYAIOUIEH CIIOCOOHOCTh TOHUMATh SMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €10 MIPU OCYILECTBICHUH OOIIEHMS, CTIOCOOHOCTH K COUYBCTBHUIO
U CONEPEKUBAHMIO;

e COLMAIbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaThb OTHOUIEHMS C
JIPYTUMHU JOBMU, 3a00THTHCSI, IPOSBIIATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

IIpenmerHbie pe3yJibTaThl
10-i kaace
K xoniy oOyuenuss B 10-m kJiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaskaTh cHOPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHHIA:
e JIEMOHCTPUPOBATH Ha IMpUMEpPax poiab M MecTo (U3NKU B (QOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUpPA, B PA3BUTUM COBPEMEHHON TEXHHUKU U
TEXHOJIOTH, B IPAKTUYECKOM I€ATEIILHOCTH JIFOCH;



e YUUTHIBATh IPAHUIIBI IPUMEHEHHS U3YUYCHHBIX (PH3MUECKUX MOETCH: MaTepraabHast
TOYKa, MHEpLHaIbHAas CUCTEMa OTCUeTa, aOCOJIFOTHO TBEPJIOE TEJIO, NIEAIbHbIH ras,
MOJEIIA CTPOCHMS Ta30B, *KUAKOCTEM W TBEPIABIX TEJ, TOUYECYHBIM DJIEKTPUYECKUU
3apsi/l IpU pelIeHu (pU3NUECKUX 3aay;

e pacrno3HaBaTh PUINYCCKUE SIBICHUS (IIPOLIECCHI) M OOBICHATH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHsA  BEIECTBA H
JIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJINHENHOE JIBUKEHUE,
cBOOOJIHOE MAaJCHHUE Tell, JBM)KEHUE 10 OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE
ten, auddysus, OPOyHOBCKOE IBMKEHHE, CTPOCHHE KHMIKOCTEH M TBEPABIX Tell,
U3MEHEeHHe oObeMa TeJl NPHU HarpeBaHuu (OXJIAXICHHMH), TEIJIOBOE PaBHOBECHE,
UCIIApEeHUe, KOHJEHCAlMsl, IUIaBJICHUE, KPUCTAJIM3alus, KHUIIEHHE, BIIAXKHOCTb
BO3/yXa, [IOBBIIICHNE JaBJICHNS I'a3a [IPU €0 HArPEBAHUHU B 3aKPBITOM COCYJE, CBSI3b
MEXJy IapaMeTpaMu COCTOSIHMSI ra3a B M30IpOIeccax, 3JEKTpU3alus Tel,
B3aMMOJCHCTBHE 3aps10B;

e ONKCHIBATh MEXaHMYECKOE JBIDKEHHE, HCIONb3ysl (U3MYECKHE BEIWYHMHBIL:
KOOpAMHATa, IyTh, IEPEMELIEHUE, CKOpPOCTb, YCKOPEHHWE, Macca Tena, Cuia,
UMIYJbC Tella, KUHETHYECKas SHEprus, MOTEHIMAJIbHAs SHEPrus, MeXaHuuyecKas
paboTa, MexaHMYecKass MOIIHOCTb; IPU OINUCAHUM NPAaBUWIBHO TPAKTOBATh
(¢u3nyeCKUi CMBICT HCHOJIb3YEMbIX BEJIWYUH, MX OOO3HAYEHHS] U EIUHULBL,
HaXOIUTh (POPMYJIBbI, CBSI3bIBAIOIIME JAHHYI (U3NYECKYIO BEJIUYMHY C APYTHMMHU
BEJIMYUHAMU;

e OIIKCHIBaTb M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBICHHS, MCIIONb3Ys
¢u3nyecKkue BEIWYUHBL JaBICHHUE TIa3a, TEMIlepaTypa, CpPEIHssl KUHETH4YecKas
JHEPrusl XaOoTUYECKOIO JBW)KCHMsI MOJIEKYJ, CPEIHEKBaJApaTU4HAas CKOpPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTusi, padoTa ra3a, KodQpQpuuueHT
II0JIE3HOTO JEMCTBHSI TEIUIOBOTO JIBUraTelIsl; IPU ONMCAHUN IIPAaBUIIBHO TPAKTOBATh
(GU3NYEeCKUH CMBICIT HWCHOJb3yEeMBIX BEIUYMH, MX OOO3HAYCHHS W CIUHHIIBI,
HaXOAUTh (POPMYJIBI, CBSI3bIBAIOIIME JAHHYI (U3NYECKYIO BEJIUYMHY C APYTHMMHU
BEJIMYMHAMU;

e OIKCHIBaTb M3YYCHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U DIIEKTPUYECKHE
ABJIeHUs (TPOIIECChl), UCIONB3Ys (PU3MUECKHUE BEIMUYMHBI: JEKTPUUYECKUN 3apaf,
IIEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJIsI, TOTEHIUAJ, Ppa3HOCTh IOTEHIUAJIOB;
IpU ONHUCAHUU MPaBWIbHO TPAaKTOBAaTh (U3NYECKUH CMBICI HCIOJIb3yEMBIX
BEIMYMH, WX OO0O03HAUEHUS U EIUHUIIbI; YKa3bIBaThb (OPMYIIbI, CBS3BIBAIOIIHNE
JaHHYIO (PU3NYECKYIO BETUUYUHY C JPYTMMH BEIMYMHAMY;

e AHANM3MPOBATH (PU3MUYECKHE MPOLECCH] U SIBICHUS, UCIIONIB3Ys (PU3NYECKHE 3aKOHBI
Y NPHUHLMIBL 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsr HeroTOHA, 3aKOH
COXPAaHEHHsSI MEXAHMYECKON DHEPruH, 3aKOH COXPAHEHUS HUMITyJbCa, IPHUHLHAI
CYNEPHO3UIMH CUJI, TPUHIMUI PABHOMNPABUS HHEPLHAIBHBIX CHCTEM OTCUeTa,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b
cpelHell KMHETUYECKOW 3HEPIUM TEIMJIOBOIO JIBUYKEHHUS MOJIEKYN C abCOIIOTHON
TEMIEPATYpOi,  MEpPBBII  3aKOH  TEPMOJUHAMMKH, 3aKOH  COXPaHECHHs
JJIEKTPUYECKOTO 3apsija, 3akoH KylloHa, Npu 3TOM pas3nuyarh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA, €r0 MaTeMaTU4YEeCKOEe BBIPAKEHHE U YCIOBHSA (TpaHMIIB,
00JacTi) IPUMEHUMOCTH;

e OOBSACHATH OCHOBHBIC NPUHIMIMBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh yCJIOBUS WX O€30MacHOr0 MCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HU;

e BBINOJHATH 3KCIIEPUMEHTHI 110 UCCIEAOBAHNUIO (GU3NYECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHM, MpU 3TOM (HOpMYIHPOBATH



npoliieMy/3aady U TUTOTE3y y4eOHOro SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

e OCYIIECTBJIATH MpPSIMbIE U KOCBEHHBIC MU3MEPEHUs (PU3NYECKUX BEIWYMH, IIPU 3TOM
BbIOMPATh ONTUMAJIbHBIA CIIOCO0 M3MEPEHUS U UCIOJIb30BaTh U3BECTHBIE METOJIbI
OLICHKH ITOTPELIHOCTEN U3MEPEHUM;

e HCCIIEJOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMHU C UCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHHUH, MpPHU O3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yiabTaThl MOTYYEHHOHW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHUJAE TAOIUL U
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YIbTaTaM UCCIICJOBAHUS;

e coOdrOAaTh MpaBuia 0€30MaCHOr0 Tpyaa IpU MPOBEACHUHU UCCIEI0BaHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-HUCCIIET0BATENBCKON 1 MPOSKTHOM 1eATEILHOCTH
C MCII0JIb30BaHUEM MU3MEPUTEIIBHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYL0BaHMS;

e pemaTh pacyeTHbIC 3aJa4d C SIBHO 3aJaHHON (DM3MYECKONW MOJIENbIO, MCIOIB3Ys
(u3nyeckre 3aKOHbI U MPUHIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/a4M BbIOUPATh
(U3UIECKyIO MOJIEIb, BEIICTATH (PU3NUECKUE BETMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIsL €€ pELICHMs, MPOBOJUTH PACUYEThl M OLICHUBATH PEAJBHOCTh IOJYyYEHHOIO
3HaYeHUs (PU3NIECKON BETMUNHBL;

e pemiaTb KayeCTBEHHBIE 3a/Jayd: BBICTpaUBaTh JIOTMUECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyXJEHMH C ONOpOHl Ha M3YyYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

e HCIONB30BATh NpPHU PEUICHUH YYEOHBIX 3a/a4 COBPEMEHHBIC WH(pOPMAIMOHHEIC
TEXHOJIOTUM AJI IIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U IPEACTABICHUS
y4eOHOH ¥ Hay4YHO-TIONYJSIpHOW WHGOpPMAIMK, TOIXYYeHHOW U3 Pa3sTUYHBIX
UCTOYHUKOB, KPUTHUECKU aHAIM3HPOBAThH MOIYy4aeMyt0 HH(POpMAIHIO;

e TMPHUBOJUTH IPHMEPHl BKJIAJa POCCHUCKUX W 3apyOeXHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHUE IPOLIECCOB OKPYKAIOLIETr0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHIi;

e HCIOJB30BaTh TEOPETHYECKHE 3HAHMUA IO (U3UKE B IOBCEJHEBHOM KM3HM JUIS
oOecnieueHrs 0Oe30MacHOCTU MpH OOpalleHuH ¢ NpubopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, Ul COXPAHEHHUsS 370POBbS U COOIIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

e paboTaTh B IrpyNIe C BBHIIOJHEHUEM PA3IMUYHBIX COLMATBHBIX POJIEH, IIaHUPOBAThH
paboTy TpyMNIbl, PpPalUOHAIBHO paclpeaesTh OO0SI3aHHOCTH U IJIaHUPOBATh
JEATENIIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aIEKBAaTHO OLICHUBAThH BKJIAJ KaXKIOrO
U3 YUYaCTHUKOB TPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM MTPOOIIEMBI.

11-ii kaace
K xonmy oOyuenuss B 11-M kJiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaskaTh cHOPMUPOBAHHOCTD Y OOYYAIOLIUXCS YMEHHA:

e JIEMOHCTPUPOBATH Ha IMpUMEpPax poidb M MecTo (U3MKH B (QOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHHUKH U
TEXHOJIOTHM, B MPAKTHYECKOW NEATEIBHOCTH JIIOJEH, LEITOCTHOCTh W E€IMHCTBO
(bu3nUecKoil KapTHHBI MUPA;

e YYHUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YUYEHHBIX (DU3MUECKUX MOJENIeH: TOYEUHBIH
IIEKTPUYECKUI 3apsf, JIyd CBETA, TOUEUHBIM HCTOYHHMK CBETA, SJEpHAas MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Si/jpa PH pelieHnn GU3NYecKuX 3a/1ay;

e pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
JEKTPOAMHAMUKH U KBAHTOBON (PM3UKHU: dJIEKTpUUECKas IPOBOJAUMOCTb, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MATHUTHOE JIEWCTBUSA TOKA, B3aHMOJAEHCTBUE MarHUTOB,
3JIEKTPOMArHUTHasE MHIYKIIMS, 1eHCTBUE MarHUTHOTO TOJISl HA MMPOBOJHUK C TOKOM
U JBIDKYUIMICS 3apsijl, 2JIEKTPOMarHuTHbIE KOJIeOAHUsI U BOJIHBI, IPSIMOJIMHEHHOE



pacIrpocTpaHeHHE CBETa, OTpaKEHHE, IpeIoMIIeHHEe, UHTepdepeHuus, Audpaxius u
MOJISIpU3aIs CBETa, JUCTIEpCHs cBeTa, (hoTodnekrpudeckuii ahdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HHMKHOBEHHME JMHEHUYATOTO CIHEKTpa aTroMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAOAKTUBHOCTb;

e ONNCHIBATh H3YYECHHBIE CBOWCTBA BEIIECTBA (DJIIEKTPHUYECKUE, MArHHUTHBIC,
ONTUYECKUE,  JJIEKTPUYECKYI0  IPOBOJAMMOCTh  pa3jM4YHBIX  cpel) U
AIIEKTPOMArHUTHBIC SIBJICHHUSA (TPOLIECCHI), HUCIONB3Yys (U3UUYECKHUE BEIUUYHUHBI:
JNEKTPUYECKUIN 3apsill, CHJIa TOKA, JJIEKTPUUYECKOE HANpSKEHUE, IJIEKTPUUYECKOEe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIas cujia, paboTa ToOKa,
WHAYKIHUS MarHUTHOTO TMoyid, cuia Ammepa, cuia JlopeHla, HHIYKTUBHOCTD
KaTyIIKH, SHEPrus >JICKTPUYECKOTO M MAarHUTHOTO IMOJIeH, MEepuoJ M YacToTa
KoneOaHuil B KojeOaTeJbHOM KOHType, 3apsl M CHiIa TOKa B Ipoliecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KojleOaHui, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs CUJjIa JIMH3BI, IPU OMMCAHUH IPABUIILHO TPAKTOBAThH (DU3HMUECKUNA CMBICIT
UCTIOJIB3YEMbIX BEJIMYUH, UX O0O3HAUCHHs W EIUHHIBI, YKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMU;

e ONNCHIBATh M3yYCHHBIC KBAaHTOBBIC SIBICHUS W IMPOIECCHI, MCIONIB3YS (hU3HUYECKHEe
BEJIMUMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPTHUs U UMITYJIbC (POTOHA, MIEPHOJ TOTYypacIaia, YHEPTUs CBSI3H aTOMHBIX S/IEp,
IpU ONUCAaHWUU TMPABWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HCIOIb3YyEMbIX
BEJIMYMH, WX OOO3HAYCHUS W EIWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3NYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMU, BBIUUCISATH 3HAYCHHE
(U3UYECKON BEIIMYUHBIL;

e AHANU3HUPOBATHh (HU3UUYECKUE MPOLIECCHI U SBICHUS, UCTIONB3YS (PU3NUECKHE 3aKOHBI
U TpuHOUOBL 3akoH OMa, 3aKOHBI TIOCIENOBATEIBHOTO M MMApalIeIbHOTO
COCIMHEHUSI TPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH SIEKTPOMarHUTHOM
WHIYKIMH, 3aKOH MPSMOJIMHEHHOTO PacTpOCTPAaHEHHsI CBETA, 3aKOHBI OTPAXKCHHUS
CBETa, 3aKOHBI IPEIOMJICHUSI CBETa, ypaBHeHHE OuHIITelHa s (oTorddexTa,
3aKOH COXPaHEHHsI SHEPTHH, 3aKOH COXPAaHEHHS HMITYJIbCa, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHUs MacCOBOTO 4HMCIa, roctynaTsl bopa,
3aKOH PaJIMOAKTHBHOTO PACIa/ia, MIPH 3TOM pa3inyarh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIpAKEHHUE M YCIOBHs (IpaHUIbI, 00JAcTH)
MIPUMEHUMOCTH;

e OIpeneNsaTh HANpaBlIEHHE BEKTOpa HMHIYKIIMM MAarHUTHOTO TOJS MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

e CTPOUTH U OIHUCHIBATh HM300paKEHHE, CO3[aBaeMOE€ IIJIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

e BBINOJHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UYECKUX SIBICHUH U MPOIIECCOB C
UCTIOJIB30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHU: MPH 3TOM (HOPMYITHPOBATH
npobieMy/3agady ¥ TUIOTE3y Y4eOHOIo 3KCIEepUMEHTa, COOMpaTh YCTaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

e OCYIIECTBJIATH MpPSIMble U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIWYMH, IPU 3TOM
BHIOMPATh ONTUMAIILHBIA CIIOCO0 M3MEPEHHUsS] U MCIIOJIb30BaTh U3BECTHHIE METOIBI
OLIEHKHU TIOTPEIIHOCTEN U3MEpEHHIA;

e HCCIIEJIOBATh 3aBUCUMOCTH (PH3MUECKUX BEIMYHMH C WCIIOJIB30BAHHEM TPSMBIX
U3MEPEHUIl: MpH 3TOM KOHCTPYHpOBATh YCTaHOBKY, (PUKCHPOBATH pe3yJbTaThl
MOJIyYUEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BUAE TaOIUI] M TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3YIbTaTaM UCCIICIOBAHMS,



e cOOJIOMATH MTpaBUiIa 0E30MACHOTO TPY/a MPHU MPOBEACHUHU UCCIICIOBAHHUI B paMKax
y4eOHOT0 IKCIIEPUMEHTA, YIeOHO-UCCIIEI0BATEILCKOW U MTPOSKTHON JeITEIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHHS;

e pelIaTh PacUeTHBIC 3aJaYd C SIBHO 3aJaHHON (U3UYECKON MOEIIbI0, HCIONb3YsI
(bu3nUecKre 3aKOHbI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/ayd BHIOMPATh
(bu3HUECKYIO MOJIETb, BBLACIATH (GPU3NUECKUE BETHUHHBI K (OPMYJIbI, HEOOXOAUMBIE
JUIS €€ PEIICHHUs, MPOBOJMTH PAacyYeThl M OICHUBATH PEAJIbHOCTH IOJYYSHHOI'O
3HaUCHHs HU3MUCCKOI BETUIMHBL;

e pellaTh KAueCTBCHHBIC 3aJaud: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPCUUBYIO
IIETIOYKY PACCY)KICHUI C OMOpOW Ha H3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHHUS;

e HCIMOJIb30BAaTh MPH pPEUICHUH Yy4eOHBIX 3a7a4 COBPEMEHHbIC HH(OpPMAIMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHHS, MHTEPIIPETAIMH M TPEIACTABICHUS
y4eOHOH ¥ HAyYHO-TIONMYJISAPHON HH(POPMAIMH, TOJYYCHHOW |3 Pa3IUYHBIX
UCTOYHUKOB, KPUTHUCCKU aHAJIM3UPOBATH MOJIyIaeMyt0 HH(POPMAIIHIO;

e OOBSICHATh MPUHIMIBI JCHCTBUS MAIKMH, MPUOOPOB M TEXHHUYECKHX YCTPOMCTB,
pas3iuyaTh yCJIOBHs UX O€30MACHOTO MCIIOJIb30BAHKS B TOBCEHCBHOMN JKU3HHU;

e MPUBOIUTH HPUMEPHI BKJIaga POCCHHUCKUX M 3apyOCIKHBIX YUCHBIX-(H3MKOB B
pa3BUTHEC HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHHKH U TEXHOJIOTHH;

e HCIIOJB30BATh TECOPETHUYCCKHE 3HAHHS MO (U3UKE B IMOBCCTHCBHON KM3HH IS
obecrieueHnss 0€30MaCHOCTH TMPU OOpaIleHHH C MPUOOpPaMU M TEXHHUYCCKHMHU
YCTPOMCTBAMH, Ul COXPAHEHHUS 370POBbS U COOJIOJACHUS HOPM SKOJIOTHYECKOTO
HIOBE/ICHHSI B OKPYKAIOIIEH cpefe;

e paboTaTh B IPYIIE C BBHIOJHCHUEM Pa3IMUHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH
paboTy TPYIIbI, PAalHOHAILHO PACHPEACNIAThL OOS3aHHOCTH W IUIAHUPOBATh
JCSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO OICHUBAThH BKJIA/ KaXKI0TO
U3 YYaCTHUKOB IPYIIIBI B PEHICHHE PACCMAaTPUBAEMO#l TPOOIIEMBI.

Coaep:xkanue yueOHOT0 npeaMera

10-i kJaace

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®du3nka — Hayka o npupoje. Hayunble METOIbI TO3HAHMS OKPYIKAIOIIEro Mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MPOIIECCE TO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SBICHUH M TpoleccoB. HaydHble TUMOTE3BI.
dusnueckre 3aKOHbI U TeOpUH. [ 'paHHIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHUSL.

Ponb n mecto ¢usuku B opMHpOBaHHM COBPEMEHHOH HaydyHOl KapTHUHBI MUpa, B
MPAaKTUYECKOU EATETbHOCTH JIFOJIEH.

JeMoHCTpanuu

AHaznoroble ¥ IUPPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. KunemaTuka

Mexaandeckoe ABmkeHHE. OTHOCHTENHLHOCTh MEXaHUUYECKOTro IBIbkKeHHI. CucrteMa
orcuera. Tpaekropus.

[Tepemernenue, cKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAsT CKOPOCTh) M YCKOpPEHHE
MaTepualbHON TOUKHU, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. CI0KeHHEe NepeMEIeHUN 1
CJIO’KE€HUE CKOPOCTEM.



PaBHOMEpHOE ¥  paBHOYCKOPEHHOE TpsSMOJUHEWHOe JBUxkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MATEPUaIbHON TOUKH
OT BPEMECHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOAHOrO NaieHus.

KpuBonunerinoe nBuxeHue. [[BH>KEHUME MATEPUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJI CKOPOCTBIO. YTJOBasi CKOPOCTb, JHHEHHass cKopocTh. Ilepuon u
yactoTa oOpauieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHudyeckne yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUIAOMETP, ABUKEHUE
CHaps0B, LICIIHbIC U PEMEHHBIE IIepEadH.

JeMoHcTpanun

e Mopnens cucreMbl OTCYETa, WJUIFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHHSL.

o IIpeoOpazoBanue ABMKEHHH C HCIIOIB30BAaHUEM IPOCTHIX MEXaHH3MOB.

o [lanenue Ten B BO3Ayxe U B pa3peKEHHOM MPOCTPAHCTBE.

o HalOmionenue nBUWKEHHS Tena, OpPOIIEHHOTO TIOA YIJIOM K TOPH3OHTY H
TOPU30HTAJIBHO.

e l3mepenue yckopeHusi CBOOOAHOIO NaJACHHUS.

o HampaBneHue cCKkopocTy Mpu ABUKEHUU IO OKPYKHOCTH.

Y4eHn4ecKkuid HIKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

e l3yyeHue HEPaBHOMEPHOIO JBWXKEHUS C LEIbIO OINPEICICHUSI MIHOBEHHOMU
CKOPOCTH.

o HccnenoBaHue COOTHOLICHUS MEXKIY IYTAMH, MPONACHHBIMU TEJIOM 32
IIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKM BPEMEHM IIPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

o N3yuyeHue ABMKEHUS IIAPHUKA B BA3KOW KUIKOCTH.

o l3yueHue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Tpunumnn otHocuTenbHOCTH ['anmunes. IlepBeii 3akoH HeroToHa. MHepimanbHbIE
CUCTEMBI OTCYETA.

Macca tenma. Cuna. Ilpunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa nis
MaTtepHabHON TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaIbHBIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxectd. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokos, ckoyibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHuHe.
Cuna TpeHUsS CKOJBXEHHS W cwia TpeHus mnokos. Koaddumuent tpenus. Cuna
COIPOTUBIICHUS IIPU ABUKCHUU TEJIA B )KUIKOCTU UM Tase.

[ToctynarensHoe 1 BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpalleHus. Ilnedo cuibl. YceinoBus paBHOBECHUS
TBEPJOTO TeNa.

TexHu4eckue yCTpPOWCTBA U IPAKTUYECKOE NMPUMEHEHHUE: INMOALIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JeMoHcTpanun

o JSIBneHHE MHEPIUU.

o (CpaBHEHME Macc B3aUMOAECHCTBYIOLIUX TEIN.

o Bropoii 3akoH HeroToHA.

o M3mepenue cui.

o CnoxeHue CHIL

e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT J1e(OpMaIIHH.

o HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MaJCHUH.

o (CpaBHEHME cUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKEHUS.



o VYci0BHS paBHOBECHS TBEPAOIO Tela. Buabl paBHOBECHS.
VYueHnuecKui 3KCIepuMeHT, 1a00opaTopHble paboThI

o M3ydenue nBUKEeHUs OpyCKa O HAKIOHHON TJIOCKOCTH.

e HccnenoBaHue 3aBUCUMOCTM CHJI YIOPYIOCTH, BO3HUKAIOIIMX B IPYXHUHE U
pe3nHOBOM 00pasiie, OT UX JedopMaIuu.

o HccnenoBaHnue ycinoBHil paBHOBECHS TBEPJOTO Te€ja, UMEIOLIETO OCh BPAILCHUS.

Tema 3. 3akoHBI COXpaHEeHHUs] B MeXaHUKe

HNmnynbe marepuaabHOM TOUKM (Teda), CUCTEMbl MaTepUalbHBIX TOuYeK. MMIyibc
CWJIbI U U3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXpaHEHUs UMITyjbca. PeakTuBHOE ABM>KEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprus MatepuaabHOi Touku. Teopema 00 M3BMEHEHNN KHHETHYECKON
JHEPIuHu.

[TorennmanbHas »Heprus. lloTeHuuanbHas SHEprust ymnpyro aeGopMHUpOBaHHON
npyxuHsl. [loTeHuManbpHas s3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbIE U HEMOTEHIUANbHBIE CUIIbl. CBs3b pabOThl HEOTEHIMAIBHBIX CHII C
U3MEHEHHEM MEXaHMYECKOM HHEPrUM CHUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHMYeCKON
SHEpPrUHu.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue YCTpoOiiCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOJOMET, KOIIep,
IIPYKUHHBIN TUCTOJET, ABM)KEHNUE PAKET.

JemMoHcTpanuu

e 3aKOH COXPAaHEHHUS UMITYJIbCA.

o PeakTuBHOE JBHKEHUE.

o [Ilepexon MOTEeHUMANBHOW YHEPIUN B KHHETUYECKYIO U 0OpaTHO.
Y4eHn4ecKkuil HIKCIIEpUMEHT, TabopaTOpHbIE pabOTHI

e N3ydeHue abCONIOTHO HEYNPYTOro yaapa ¢ MOMOILBIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

o MHccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHWYECKOH SHEpPruu Teja Ha
pUMepe pacTsHKEHUs] pE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. OcHOBBI M0JIEKYJISAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep 1BUKEHUS U B3aUMOAECHCTBUS
YacTHUl] BelecTBa. MOJETN CTPOEHHs ra3oB, *KHJIKOCTEH U TBEPAbIX TeNl M OOBACHEHHE
CBOIWCTB BEILIECTBA HA OCHOBE ATUX Mojened. Macca m pasmepbl Monekya. KomnuectBo
BeniectBa. [locrosiHHas ABoragpo.

TemmoBoe paBHOBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Lenbcus.

Monens naeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUUECKON TEOpUN
ujeanbHOro raza. AOcoiroTHas TeMIleparypa Kak Mepa CpeiHEed KMHETHYECKOM SHepruu
TEIUIOBOrO JBWKeHUs dactuy rasa. [llkama rtemneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiecchl B uaeaibHOM ra3e ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpencTaBleHHE H30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa.

TexHuueckue ycTporucTBa M MPaKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

JemoHcTpanyu

o OrBIThI, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEleCTBA, (GoTorpaduu MOIEKyI
OPTraHUYECKUX COCTUHEHUH.

e OmnpIThl 10 JUGHY3UN )KUIKOCTEH U Ta30B.

e Mopaenb GpOYHOBCKOTO JBHKEHUS.

e Mogens onbiTa llTepHa.



e OmnbITHl, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOIEHCTBHUS.
e Mogeins, HILTIOCTPUPYIOIAs MPUPOAY JABIEHUS T'a3a HA CTCHKU COCYya.
o OmnbIThl, WUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS MI€aTIbHOTO ra3a, U30IpPOLIECCHI.

VYueHnuecKui 3KCrepuMeHT, 1a00opaTopHble paboThI

o OmnpeneneHue Macchl BO3yXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpPEHU o0bema

KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

o HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOIMHAMHUKH

TepmoanHamMuueckas cucreMa. BHyTpeHH: SQHEprUus TEPMOAMHAMUYECKON CUCTEMBI U
crnoco0bl ee n3MeHeHust. KoanuecTBo TemioTsl 1 pabota. BHyTpeHHss Heprus OqHOATOMHOIO
HJealbHOrO rasa. Buael Teruionepenadu: TEIUIONPOBOAHOCTb, KOHBEKLUSA, H3JIy4CHHE.
VY nenpHas TEIUIOEMKOCTb BellecTBa. Koam4ecTBo TEIIOTs! U TEIUIonepesaye.

[Tonstue 06 ammabatHoM mpouecce. IlepBriii 3akoH TepMmoauHamukH. [lpumenenue
IIEPBOT0 3aKOHA TEPMOJMHAMMKHM K H3ompoueccaM. I'paduueckas uHTeprperanuss paboThl
rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLEeccoB B IPUPOJE.

TernnoBble MamuHbl. [IpUHOUIBL OEHCTBUS TEIUIOBBIX MammH. [IpeoOpazoBanus
SHEpPruu B TEIUIOBBIX MamuHax. Ko3dduuueHt mnone3Horo nedcTBHs TEIUIOBOM MalIMHBI.
[ukn Kapao u ero kod3puIHMEHT MMONE3HOrO MEHUCTBUSA. DKOJIOTHYCCKUE MPOOIEMBI
TEIJIOOHEPTEeTUKU.

TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: JIBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIULIUOHED.

JemMoHcTpanuu

o l3MeHeHUe BHYTpEHHEH SHEPrUHU Tella IPU COBEPILIEHUH paboThl: BBIJIET IPOOKH U3
OYTBUIKH IO/ ICHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 23pupa B JaTYHHOU TPyOKe
yTeM TpeHHUs (BUICOAEMOHCTPALIHS).

e lI3MeHeHue BHYTpEHHEN SHEPruu (TeMIlepaTypbl) Teja Mpu TeIionepeaaye.

e OmbIT N0 a1Ma0aTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYILIHBIM OTHUBOM).

e Mogenu napoBoil TypOWHBI, ABUTATE]Isl BHYTPEHHETO CrOpaHUs, pPEaKTUBHOIO

JIBUTATEJIS.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PadOTHI

o lM3mepeHue yAeIbHON TEMIOEMKOCTH.

Tema 3. ArperaTHbie cocTosiHUA BemecTBa. Ma3oBbie Mepexoabl

[TapooOpa3zoBanue u koHAeHcauus. Vcnapenune u kuneHue. AOCOIMIOTHAsS U
OTHOCHUTENIbHAs  BJIIAXKHOCTh  BO3Ayxa. HacelmeHHbld  map.  YaenpHas — TEIIoTa
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT JaBJICHHS.

Teepnoe teno. Kpucramnmyeckue u amopgHble Tena. AHHU30TPOIUS CBOMCTB
kpuctaios. JXKuakue kpuctaisl. CoBpeMeHHbIe MaTepuansl. [InaBineHne u Kpuctauin3anus.
VY nenvHas TerioTa niasnenus. Cyomumarus.

YpaBHeHUEe TeII0BOro HagaHca.

TexHu4eckue yCcTpoHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTHMH IIOJYyYEHUS COBPEMEHHBIX MAaTE€pHaloB, B TOM 4HCIE
HaHOMaTEpPHAJIOB, 1 HAHOTEXHOJIOTUH.

JeMoHcTpanyuun

o (CBONCTBa HACHIIIEHHBIX MTAPOB.
o Kunenue npu NOHNKEHHOM JaBIICHUU.
e CnocoOb! M3MEPEHHUS BIAKHOCTH.
o Habmionenue HarpeBaHus U MJIaBJIE€HUS KPUCTAJUIMYECKOTO BEIIECTBA.
e JleMOHCTpalusi KpUCTAIIOB.
VY4yeHn4eckui HKCIIepUMEHT, J1TabopaTOpHbIE pabOThHI



o lM3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. DekTpocTraTuka

OneKkTpu3anusi Tell. OIEKTPUYECKUd 3apsn. J[Ba BHIA 3IIEKTPUYECKUX 3apsi/ioB.
IIpoBOAHMKY, TUANEKTPUKH U IOJYIIPOBOJIHUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuyHbIl 3lEKTpUYECKUNA 3apsjl.
Onexrpuueckoe mnose. HanpsokeHHOCTh 3nekTpuueckoro nois. IlpuHumn cynepnosuuuu
ANEKTPUUECKUX NoJIeH. JINHNYM HANPSHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocratuyeckoro mnois. Ilotenmuman. Pa3HOCT MOTEHIIMAIOB.
[IpoBOmHMKM W  JUAPNEKTPUKU B  DIIEKTPOCTATUYECKOM  mosie.  Jludjmekrpuueckas
IIPOHUIIAEMOCTb.

OnekTpoeMKocTb. KoHneHcarop. D1eKTpOeMKOCTh IIJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCTpoHuCTBA U IPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL, SJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE HIIEKTPOIPUOOPOB, KOHJCHCATOP, KOMTUPOBAIBLHBIN
anmnapar, CTpyWHbIA PUHTED.

JemMoHcTpanuu

e VYCTpOWCTBO M MPUHUUII ACHCTBUS FIEKTPOMETPA.

o BsaumopeiicTBHE HAANEKTPU3OBAHHBIX TEJI.

e DIEKTPUYECKOE M0JIE 3apSKEHHBIX Tell.

e IIpoBOIHUKHM B 3EKTPOCTATUUECKOM I10JIE.

e DJEKTPOCTATUYECKAs 3allUTA.

e JIMANEKTPUKH B BJIEKTPOCTATUUECKOM IOJIE.

e 3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOUIAAM IUIACTHH,

PAcCTOSHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOTHI

o M3mepeHue 31eKTPOEMKOCTH KOHJEHCATOpa.

Tema 2. [locTosiHHBIH JIeKTpUYecKUil TOK. TOKM B pa3IMuHbIX cpeaax

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOro TOKa. McTouHmkm
toka. Cuna toka. IlocTosIHHBIN TOK.

Hanpspkenue. 3akon Oma [u1st y4acTka LEmu.

DneKTpuueckoe CONPOTUBIICHNUE. YaenbHOE  CONPOTUBIIEHHE  BEIIECTBA.
ITocnenoBarenpHOE, apauIEIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOAHUKOB.

Pabora snextpuueckoro Toka. 3akoH J[xoyms—JIeHia. MouHOCTh 3JIEKTPUUECKOTO
TOKa.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBJIEHHE UCTOYHHKA TOKa. 3akoH Oma
JUIS TTOJIHOM (3aMKHYTO#) anekTpruyeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHUCHUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TeMIepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M pacIulaBax 3JEKTPOIUTOB. DJIEKTPOIUTHYECKAS
JIrccoumranus. JINEKTPOIIH3.

OnekTpudeckuid TOK B rasax. CaMOCTOSATENbHBIH M HECAMOCTOSITENBHBIM paspsi.
Momnnus. ITnasma.

TexHnuecknue ycTpolcTBa M INPAKTUYECKOE NPUMEHEHHUE: aMIEPMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE



npuOOpHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH IHOMA, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIIPOBOXHUKOBBIM INOJ, TaJIbBAHUKA.
JleMoHCTpanyuu
e l3MepeHue cuibl TOKa U HAIIPSKECHUS.
e 3aBUCHUMOCTD COMPOTHUBJICHUA HNUJIMHAPUICCKUX MPOBOJAHUKOB OT AJIMHBI, IIJIOIIAANU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.
o (CMelaHHOE COeIUHEHNE TIPOBOJHHUKOB.
o Ilpamoe  wm3MepeHue  INEKTPOABIKYIIEH  cuibl.  KopoTkoe — 3aMbIKaHue
TaJIbBAHUYCCKOT'O 3JICMCHTA U OLICHKA BHYTPCHHCTO COIPOTUBJICHUS.
e 3aBHCHMOCTb COIIPOTUBIICHHS METAJLUIOB OT TEMIIEPATYPBHI.
o IIpoBOIMMOCTB 3JIEKTPOIUTOB.
e HckpoBo# pa3psia ¥ IPOBOJUMOCTB BO3yXa.
e  OaHOCTOPOHHSISI TPOBOJUMOCTH AUO/IA.
VYuyeHnuecKui 3KCrepuMeHT, 1a00paTopHble paboThI
e H3yueHue CMEIIaHHOIO COEAMHEHUS PE3UCTOPOB.
e l3MepeHue >nEKTPOABMKYLIEH CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.
o Habmronenue snexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10-M Kiacce OCYIIECTBIISIETCS C yU€TOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

MexnpeamMeTHble MOHATHS, CBA3aHHbIE C U3YYEHUEM METOJIOB HAy4YHOI'O IO3HAHUS:
SBJICHUE, Hay4yHbII (akT, runore3a, ¢punuyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOAeHue,
9KCIEPUMEHT, MOACIUPOBAHNE, MOJIENb, U3MEPEHUE.

MaremaTuka: pelIeHHe CHUCTeMbl YpaBHEHUH, JMHEeHHas QyHKIus, napaboua,
runep0osia, UX rpaduKd U CBOKMCTBA, TPUTOHOMETPHUYECKHE (YHKIHHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX IPOECKIIUHU Ha
OCHU KOOPJIUHAT, CIIOKECHHE BEKTOPOB.

Bbuonorus: MexaHudeckoe JBW)KEHHE B JKUBOM mpupozae, 1uddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BUABI TEIUIONEpeaayd, TEIIOBOE paBHOBECHE),
NIEKTPUYECKUE SIBICHUS B )KUBOU NPUPOJE.

XuMHs: IUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHME AaTOMOB U MOJIEKYN, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeJN, XUAKOCTEH M Ta3oB,
ANEKTPUYECKUE CBOWCTBA METAIIJIOB, AJIEKTPOJINTUYECKAs IUCCOLMALINS, TaJlbBAHUKA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: npeoOpa3zoBaHHE JBMKEHUM C HUCHOJIb30BAHUEM MEXAHHU3MOB, Y4YET
TPEHMS B TEXHMKE, MOAIIUITHUKY, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOJIOMET M Jp.), JIBUraTellb BHYTPEHHErOo CropaHus, napoBas TypOHHa, ObITOBOI
XOJIOMWJIBHUK, KOHJIUIMOHEP, TEXHOJOTMH IOJY4YEHHsS COBPEMEHHBIX MaTEpUaioB, B TOM
qyciae HAHOMATEpUaloB, M HAHOTEXHOJOIMH, JJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN NpPUHTEP, 3JIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11-ii kaace
Pa3neu 4. DinekTpoamHaMuKka
Tema 3. MaruuTHoe noJie. JJ1eKTPOMATHUTHAS HHAYKLMSA



[TocrosiHHBIE MarHuThl. B3anMoAEMCTBHE MTOCTOSHHBIX MarHUTOB. MarHUTHOE TOJIE.
Bektop MarautHOM wuHAYKUMH. I[IpyHUIMN Cyneprno3uiUd MarHUTHBIX MoJied. JIuHum
MAarHMTHOM MHAYKUMH. KapTuHA JIMHUI MarHUTHOW MHAYKIUU TOJIS TIOCTOSSHHBIX MarHUTOB.

MarnuTtHoe noJje npoBoJHUKa ¢ TOKOM. KapTrHa JTMHUIA MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Opctena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuita AMriepa, ee MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, ee MOayiab W HampaBieHue. J[BHXKEHHE 3apsiKEHHOW 4YacTHIBI B
OJTHOPOJHOM MarHuTHOM mosie. PaGora cuiel Jlopenna.

SIBneHue 3neKTpOMarHUTHOM MHAYKIMHU. [IOTOK BekTOpa MarHUTHOW WHAYKILIHMH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuu Dapazes.

BuxpeBoe anekTpuueckoe moje. IIEKTPOABHKYIIAs CUjla UHAYKIUU B IIPOBOJHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO TOJIsl KATYHIIKU C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: IMOCTOSHHbIE MarHUThI,
ANEKTPOMArHUThl, 3JIEKTPOJBUTATEb, YCKOPUTEIU 3JIEMEHTApHbIX YacTUL, MHIAYKIIMOHHAs
eyYb.

JemMoHcTpanuu

e OmnsIT OpcTena.

e OTKJIOHEHUE JEKTPOHHOIO IMy4YKa MAarHUTHBIM I1OJIEM.

o JIMHUYM MHAYKIIMY MAarHUTHOTO MOJIS.

o B3saumopaeiicTBue AByX IIPOBOJHHUKOB C TOKOM.

o Cuna Ammepa.

o JleiictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJINTA.

o JSIBNeHME 3EKTPOMArHUTHON MHIYKLIUH.

o IIpaBuno Jlenna.

e 3aBUCHMOCTb JIEKTPOJABWKYILEH CHJIBl HHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHMTHOT'O TIOTOKa.

e JSIBNeHHE CAMOMHIYKLIUH.
YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PadOThI

o M3yyeHue MarHUTHOTrO MOJIsl KATYIIKUA C TOKOM.

e lccnenoBanue AecTBUSI TOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

e HccnenoBanue siBJICHUS AJIEKTPOMArHUTHOM MHIAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanu4ecKkue u 3JIeKTPOMarHuTHbIC KoJIeOaHUs

KonebatenbHas cucrema. CBoOOAHBIE MexaHMUYecKue KosebaHus. ['apmMoHuyeckue
konebOanus. Ilepwon, vacroTa, ammuutyna u ¢asza konedanuii. [Ipy>KUHHBI MasTHHK.
MatemaTuueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOanuil. [IpeBpamienue snepruu
MIPU TAPMOHUYECKHUX KOJIeOaHHIX.

Konebatenbubiit koHTYp. CBOOO/HBIE 3JE€KTPOMAarHUTHBIE KOJEOAHUS B HJI€ATBHOM
KoJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHUYECKUMU U DIEKTPOMAarHUTHBIMU
kosnebanusMu. ®opmyna ToMcoHa. 3aKOH COXpAHEHUS YHEPTHH B U/1€aIbHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpenacraBnenre o 3aryxammmx KojeOaHUsAX. BbIHY)XIEHHBIE MeEXaHUYECKUE
konebanus. Pezonanc. BbIHyXI€HHbIE 3]IEKTPOMAarHUTHBIE KOJICOaHus.

[Tepemennbiii Tok. CHHyCOUWJANbHBIA TEepeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIIIUTYJHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS.



Tpancdopmarop. [IponsBoacTBo, nepenada u NOTpedICHHE IEKTPUUECKON IHEPTHH.
OKOJIOTUYECKHE DPHUCKU IIpU IPOU3BOJACTBE 3JJIEKTpOdHepruu. KynbpTypa HCIIONB30BaHMS
AJIEKTPO3HEPTUU B [TOBCEIHEBHOM JKU3HMU.

TexHUUYecKkne yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU 3JIEKTPOIIEpPE1auH.

JeMoHcTpanuu

e MHccrnenoBanue mapaMeTpoB — KoieOaTeNbHOM  CHCTeMBbl  (NMIPY)KUHHBIA — WMIIH
MaTeMaTHYECKUI MasTHUK).

o HabntoneHue 3aTyxarmmux KoJIeOaHmii.

e HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

o Habmionenue pezoHanca.

o CB0OOJHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS.

e OcuwiorpaMMbl (3aBUCMMOCTH CHUJIbl TOKA U HAIPSDKEHHUST OT BPEMEHM) JUIS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

e Pe3oHanc 1mpu  MOCIEAOBATEIbHOM  COECJUHEHUMM  PE3UCTOpA,  KATYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

e Mogenp TMHUM 3IEKTPONepeaayu.
VYyeHnueckuil H3KCIIepUMEHT, J1abopaTOpHbIE pabOThI

e lccnenoBanue 3aBUCHMOCTH NEPUOAA MalbIX KOJeOaHUM Irpy3a Ha HUTU OT JUIMHBI
HUTH U Maccsl Ipysa.

e lccnenoBaHue NEpPeMEHHOTO TOKAa B ILIENM W3 IOCIIEJOBATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

Mexannueckue  BOJIHBL,  ycioBus — pacrnpocrpanenus.  Ilepuon.  Ckopocts
pacrpocTpaHeHHs W JJUHA BOJHBL [lomepedynsie u nmpomonbHble BoNHBL. MHTEpdepeHus u
IUQpakLus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JIy4EHHS IEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BektopoB E, B, V B anektpomaruutHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHUe, IpelloMJIeHHe, Noispusauus, audpaxnus, uatepdepenuus. CKopocTb
AEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [[ppuMeHeHe 2IeKTpOMarHuTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBs3U U TeIeBUACHUA. Pagronokanms.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIeH Cpeibl.

TexHuueckue  ycTpoiiCTBA M NPAKTHYECKOE  INPUMEHEHHME:  MY3BbIKaJIbHBIE
WHCTPYMEHTBI, YIbTpa3ByKOBasi IUAarHOCTMKa B TEXHHKE U MEAMIMHE, pajap,
paluoNpUeMHHUK, TEIEBU30p, aHTeHHa, TeaedoH, CBY-neus.

JeMoHCTpanyuu

o OO0pazoBaHKe U paCIPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJH.

o Kounebumomeecs Teno Kak UCTOYHHUK 3BYKa.

o Habmonenue oTpaskeHHs U MPETOMIICHUS] MEXaHUYECKUX BOJIH.

o HaOmtonenue narepdpepeHnu u 1udpakiuu MEXaHHIeCKUX BOJIH.

e 3BYKOBOI pe30HaHC.

o HaOmtonenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM U YacTOTOM
KoJIeOaHUH.

o HccnenoBaHue CBOMCTB JJIEKTPOMAarHWUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onruka



I'eomerpuyeckasa onruka. IIpsmosnHeliHOE pacHpOCTpaHEHHE CBETa B OJHOPOILHOU
cpene. JIyu cBera. ToueuHbIi HCTOYHUK CBETA.

OTtpaxkeHnue cBeTa. 3aKOHBI OTpakeHus cBeta. IlocTpoeHne n300pakeHnit B TNIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI MPEJIOMJICHUSI CBeTa. AOCOJIOTHBIM IOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yron MmojaHOro BHYTPEHHErO
OTpaKEHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u paccenBaromue JTUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
onThyeckas cwia TOHKOM JuH3bL. [locTpoeHue wu300pakeHU B COOMPAOIIUX U
paccenBaronux JHH3aX. POpMyJia TOHKOHN JUH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontmka. MHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIIO/ICHUsT MaKCUMYMOB M MHUHHMYMOB B HHTEP(EPEHIMOHHOM KapTHHE OT JABYX
cHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cBera. Judpakuuvonnas pemierka. YcloBHe HAOMIOAEHHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HAa IU(PPAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHcTBa U MPAKTUUYECKOE NMPUMEHEHHE: OYKH, Jyna, ¢oToanmnapar,
MPOEKIMOHHBINA amnmapaT, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs ONTHKA, AU(PpPaKIMOHHAS
peuieTKa, NoJIIpOuA.

JlemoHcTpanuu

o IlpsamonuHeliHOE pacipocTpaHEHHE, OTPaKEHUE U TIpesioMiieHue cBeta. OnTuyeckue

IPUOOPHI.

o [lonHOe BHyTpeHHEE OTpakeHue. Moenb CBETOBOAA.
e lccnenoBanue cBOICTB H300pakeHUH B JIMH3AX.
e Mopaenu MUKpPOCKOIIA, TEIECKOIA.
o HabOmronenue natepdepeHIuy cBeTa.
o HabGmogenue nudpaximuy cBera.
o Habmonenue aucnepcuu cBera.
o [lomy4yeHue cnexkTpa ¢ HOMOIIBIO IPU3MBI.
o [lomyueHue cuekTpa ¢ MOMOIIBIO JUPPAKIUOHHON PELIETKH.
o HaOmtonenue nonsipuzanuuy cBeTa.
VYyeHn4eckui HKCIIepUMEHT, J1abopaTOpHbIE pabOThI
o M3mepeHue nokasaresns nIpeioMIICHUs CTEKIIA.
e lccnenoBaHue CBOMCTB H300pakeHUH B JIMH3AX.
o Habmogenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIHAJIbLHONM TEOPHH OTHOCHTEIBHOCTH

I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHUKHU. [1oCcTymaTel crienualbHON TEOpUH
OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH CB€Ta B BaKyyMme, MPUHIIMII
OTHOCHUTENILHOCTH DUHIIITEHHA.

OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIbIL.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.

Paszpnen 7. KBanToBas pusunka

Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®oronsl. @opmyna Ilnanka cBs3u 3HEpruM (OTOHA C €ro 4acToTOW. DHeprus u
UMIYNbC (HOTOHA.



OtkpeiTe U uccinenoBanue ¢ororpdexra. Ombitel A. I'. CromeroBa. 3akoHBI
dborodddekra. VYpaBaenue OiHmTerHa a1 pororddexra. «KpacHas rpaHHIAN
dotorddekra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUUECKOEe MPUMEHEHHe: (POTO3IEeMEHT, (POTOIaTUHK,
coJIHEeUHas OaTapesi, CBETOIUO/I.

JeMoHcTpanun

e ®oTo3(ddekT Ha yCTAaHOBKE ¢ IUHKOBOU IJIACTHHOM.
e HccnenoBanue 3akoHOB BHemHero Gotodddexra.

o Caeronuon.

e Comnneynas 6arapes.

Tema 2. CTpoeHue aTroma

Moguenb atoma Tomcona. OnbiTel Pesepdopa rmo paccessuuro o -uyactuil. [Inanerapras
mozenb atoma. [locrynarsl bopa. M3nydyenue u nornomenue (GoToHOB Mpu Iepexoie aToma ¢
OJIHOTO YPOBHSI 3HEprum Ha Jpyro. Buawl crnektpoB. CHekTp ypoBHEW SHEpPrUM aToMa
BOJOpOAA.

Bonnossie cBolicTBa yactull. Bosuebl e bpoitnia. KopnyckynsipHO-BOJIHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHuueckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHUE: CIEKTpalIbHBbIM aHaIU3
(ciekTpocKo), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTpanuu

e Moguens onbita Pesepdopra.
e Ormpezenenne JIMHBI BOJIHBI Jla3epa.
o Habmonenne nuHeHYaTHIX CIEKTPOB H3ITyUCHHS.
o Jlazep.
Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOTHI
o HaOmroaeHue IMHEHYATOTO CIEKTpa.

Tema 3. ATomMHoOe€ s1ApO

OKCHEpUMEHTBI,  JTOKa3bIBAIOIIUE  CIOXHOCTb  CTpoeHusd  sapa.  OTkpeiThe
paauoaktuBHOCTH. OmnbiTel Pesepdopra mo omnpeneneHUI0 cocTaBa pajuOaKTUBHOIO
u3nydyeHus. CBoiicTBa anbda-, OeTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OpTraHU3MBI.

OTtkpbITHE NIPOTOHA U HeliTpoHa. HykionHas mozaens siipa ['eiizen6epra—lIBaneHko.
3apsina sanpa. MaccoBoe uucio sapa. M3oTorsl.

Anbda-pacnaa. DIeKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amma-u3zimydenue.
3aKoH paJIMOaKTUBHOIO pacnaja.

OHeprust cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiit peaktop. Tepmosinepssiii cunte3. IlpoOneMbl M NepCEeKTUBBI SJIEPHOM
SHEPreTUKHU. JKOJIOTMUYECKUE aCTIeKThl SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.

@dyHaMeHTaIbHbIE B3aUMOAECHCTBUSA. EAMHCTBO (hM3NYeCcKOi KapTHHBI MHUpA.

TexHuueckue yCcTpoilcTBa M MpPaKTUYECKOE IPUMEHEHHE: JO3UMEeTp, Kamepa
Bunbcona, siiepHblit peakTop, aToMHasi bomoa.

JemoHcTpanyu

o (CYeTunK HOHM3UPYIOLINX YACTHULI.
YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI
o MHccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).



Pa3nes 8. Di1eMeHTBI aCTPOHOMHUM M ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMuHU. llpuknanHoe W MHPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMHHU.

Bun 3Be3nnoro He6a. Co3Bes3ausi, spKue 3Be3/1bl, JIaHEThl, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnne. ConHevyHasi akTUBHOCTb. Mctounuk sHepruu CosHua U 3Be3ll. 3BE3/bl, UX
OCHOBHBIC XapaKTepUCTUKHU. JlmarpamMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3[IbI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTbY» JUIsl 3B€3[ TIJIaBHOM
IIOCJIEI0BATENbHOCTU. BHyTpeHHee crpoeHue 3Be3n. CoBpeMEHHbIE NPEICTABICHUS O
MIPOUCXO0KACHUH U 3BoroLMK COJIHLIA U 3BE3]1. DTallbl )KU3HU 3BE3 /1.

Mueunsiii [lyts — Hama I'anaktuka. [lonoxenue n asmxenne ConHua B ['anakTuke.
Tunel ranaktuk. PagroranakTuku u kBa3apbl. UepHbI€ IbIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa06na. Paz6eranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemiennsie mpo6iieMbl aCTPOHOMUH.

Yyenuuecknue HaOJI0IEHUS

Habmroienuss HEBOOPY)KEHHBIM —TIJIa30M C  HCIHOJB30BAaHHWEM  KOMITBIOTEPHBIX
MPUJIOKEHUN MJIsi OMNpPEACIICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy:
OCHOBHbIE c03Be31us1 CEeBEpPHOro MOJIYIIAPHUs U IPKUE 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmnee noBTOpeHne

Ponb ¢u3ukm m acTpOHOMHHM B YKOHOMHUYECKOW, TEXHOJOTHYECKOH, CONMATBHOU U
THYECKON cdepax [esATENbHOCTH YeNOBEeKa, POJb M MeCcTO (U3MKM U aCTPOHOMHH B
COBPEMEHHOW HAay4yHOW KapTHHE MHpPA, pOJb (U3NYECKOH Teopuu B (OPMHPOBAHUU
Mpe/CcTaBlIeHU 0 GU3NYECKON KapTUHE MHUpPA, MECTO (PU3HUECKON KapTUHBI MHpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSI3H

Nzyuenune kypca ¢puszuku 6a30Boro ypoBHs B 11-M Kjacce OCyIIeCTBIAETCS C YIETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

MexnpenMeTHbIe MOHSTHS, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO MO3HAHUS:
SIBJICHUE, HAay4dHbIN (pakT, runores3a, pusnyeckas BeIUYMHA, 3aKOH, TEOPHs, HAOJIIOJEHUE,
SKCIEPUMEHT, MOJACIHPOBAHNE, MOJIEIb, U3MEPEHHE.

Maremartuka: peleHre CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUECKUE QYHKIIMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX
MIPOEKIIMK Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, MTPOU3BOHBIC AIEMEHTAPHBIX (PYHKITUH,
MIPU3HAKU TT01I00US TPEYTOJIHHUKOB, OMPEIeIeHNE TUIOIAIN TUIOCKUX GUTYp U 00bema Tedl.

buonorus: >nekTpuueckue sIBJICHUSI B )KUBOU MPUPOJIE, KOJeOaTeNbHbIE IBUKCHUS B
KUBOM TPUPOJE, ONTUUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NCUCTBUE pagualliid Ha >KUBBIC
OpraHU3MBI.

XUMHS: CTPOEHUE aTOMOB U MOJIEKYJ, KpUCTaJUIMUecKasi CTPYKTypa TBEPABIX Tel,
MEXaHU3MBbI 00pa30BaHUs KPUCTATUTMUECKOM PEIISTKH, CIIEKTPAbHbIN aHaAIIN3.

['eorpadusi: MarHUTHBIE MOTIOCA 3€MJTH, 3aJI€KU MATHUTHBIX PYA, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

TexHomorus: JUHUU AJIEKTpOIIepeaun, TeHepaTop MEPEMEHHOT0 TOKA,
AJIEKTPOJIBUTATENh, WHIYKIIMOHHAS T€Yb, pajap, PaaAUONPHUEMHUK, TEICBU30p, AHTEHHA,
tenedon, CBU-neus, MpOEKIIMOHHBIH amnmapar, BOJIOKOHHAsS ONTHKA, COJTHEUHast 6aTapes.



TemaTuueckoe IJIAaHUPOBAaHUE

10-ii kaace
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Haunmenos
(undposbie)
aHHE Pa3jeIoB U Konrpoasn | [TpakTnyec
Beero o0pa3oBaTe/bHbIC
TEM POIrpaMMmbl bie padoThl | KHe padoThl
pecypcsbl
Paznen 1.OU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubnmnoreka
1 duszuka U OI'NC «Mos mkona» —
METOJIbI HAyYHOT'O 2 lesson.academy-
MO3HAHUS content.myschool.edu.ru/
03/10
Utoro no pazneny 2
Paznen 2.MEXAHUKA
Poccuiickas
2 Kunematuk . JJIEKTPOHHAS IIKOJa —
a resh.edu.ru/subject/28/10
/
2
JnHamuka 7
3aKOHBI
2
COXpaHEHHUS B 6 1
MEXaHHUKE
1
Hroro no pazneny

Paznea 3.MOJIEKYJIAPHASA

PU3NKA U TEPMOJIUHAMUKA

OCHOBEI
3 | MoJIeKyIISIpHO-
KHHETHYECKOU

Teopun




3| OcHOBBI 1 1
2 TEPMOJIMHAMUKH 0
ArperaTHble
COCTOSIHUSI
3
3 BEILIECTBA. 5
. ®dazoBrIe
TIEPEXO0/IbI
2
Hroro no pazaeny A
Paznen 4.9JIEKTPOJIUHAMUKA
4 DnekTpocTa 1 L
A THUKA 0
IlocTostTHHEI
4| 2IeKTPUYECKU 1 L
2 TOK. Toxu B 2
Pa3IMYHBIX Cpeaax
2
Hroro no pazneny 5
IToBTOpEHME 2
OBIIEE 6
KOJIMYECTBO HACOB I1O g 3 3
I[TPOIT'PAMME
11-# xiaace
KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue
(uudpossbie)
Nen/m | pa3nenos u Tem Konrtpoasn | [pakruuec
Beero o0pa3oBaTe/bHbIC
nporpaMmel bie padoThl | Kue padoThbl
pecypchl

Paznea 1.2JIEKTPOJIUHAMUKA




bubnuoreka
MarnutHOe moe. OI'NC «Mos mkoma» —
! DJIeKTpOMAarHuTHa . : 1 3 | lesson.academy-
ST MHTYKITAS content.myschool.edu.ru/
03/11
1
Hroro no pazneny "

Pazgen 2.KOJIEBAHUSA 1 BOJTHbBI

Mexanuue Poccuiickas
2 | ckue u 9 1 SJIGKTPOHHAS  IIKOJIA —
AJIEKTPOMArHUTHBI resh.edu.ru/subject/28/11
€ KoJieOaHus /
Mexannue
2 | ckue u
5 1
AEKTPOMArHUTHBI
€ BOJIHBI
2 1
OnTtuka 3
0
2

Hroro no pazneny A

Pasnea 3.0CHOBBI CIIETIUAJIbHOM TEOPUY OTHOCHUTEJBLHOCTH

OCHOBEI
3 | ciennaabHOM
4 1
TEOpUH
OTHOCHUTEIBLHOCTH
Hroro no paszneny 4

Paznen 4 KBAHTOBAS ®PU3UKA

DJIEMEHTHI
KBaHTOBOM 6

OIITUKH




4 Crtpoenue s
2 aToma
4 AToMmHoOE 5
.3 SIPO
1
Hroro no pazneny 5

Pazgea S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

. DJIEMEHTHI
1 aCTPOHOMUU u 7 1
' acTpodu3uku
Uroro no pazneny 7
Pa3nen 6.0OBOBIIAIOIIEE IOBTOPEHUE
6 O606mar0 A
1 11ee NOBTOPCHHE
Hroro no paszzneny 4
[ToBTOpEeHUE 3
OBIIEE 5
KOJIMYECTBO YACOB g 4 7
[10 TTPOIT'PAMME
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