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IHosscHuTEABbHAA 3AIIHMCKA

PaGouast mporpamMma mo ¢u3MKe Ha YPOBEHb CpEIHEro oOIero oOpa3oBaHUs IS
obyuatomuxcst 10-11-x kimaccoe MAOY COIII Ne35 um. A.J[. be3kpoBHO pa3paboraHa B
COOTBETCTBHUH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUH (enaepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEIHETO O0IIero 00pa3oBaHMS
(c M3MEHEeHUsIMH, BHECEHHBIMHU IpHKa3oM Munmpocsenienus ot 12.08.2022 Neo
732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHuu (eaeparbHOR
00pa30BaTeNLHOM MPOrPAMMBI CPEITHETO OOIIETO 0Opa30BAHUSY;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3alliil W OCYIIECTBJICHUS O00pa30BaTEIbHON NEATEILHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTelbHBIM ~ TpOrpaMMaM  —  00pa30BaTeNbHBIM  IPOTrpaMMam
HAYaIBHOTO 00IIEr0, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero o0pa3oBaHus»,

e KOHIENINYU IpenojaBanus yueOHnoro mpeamera «Duznkay;

e CII 2.4.3648-20 «CanutapHO-3MUAEMHOJIOTHYECKHE TPEOOBaHUS K OpraHU3aIusM
BOCIIUTAaHUSI M OOydYeHHs, OTHbIXa M O3[0POBICHHUS JETed U MOJOACIKN,
YTBEPKACHHBIX MOCTAHOBJIEHWEM IJIaBHOTO caHuTapHoro Bpaua oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennyeckre HOPMATUBBI U TPeOOBAHUSA K 00ECIIEUEHUIO
6e3omacHocT ¥ (M) OE3BPEIHOCTH IS YejoBeka (PaKTOPOB Cpe/ibl OOMTaHUSY,
YTBEP)KJICHHBIX ITOCTAaHOBJIECHHEM IJIABHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2,

e yueOHOro IUIaHa cpeaHero oO0Imero o0pa3oBaHUs, YTBEP)KICHHOIO MPHUKAa30M
MAOY COUI Ne35 um. A.Jl. bezkposroro ot 01.09.2023 Ne 1 «O6 yTBepKaeHUn
OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHUMY,

e (enepasibHON pabouel mporpamMmsbl 1Mo ydeOHOMY mnpeamery «Duszmka» 0a30BOTO
YPOBHH.

PaGouass mporpamMMa OpHEHTHpOBaHAa Ha IIEJIeBbIE TPHUOPUTETHI, CPOPMYITUPOBAHHBIE B
(dbenepasibHON pabodeil mporpaMMme BOCIHTAHHS W B paboueld TporpamMme BOCIHUTAHHS
MAQY COLI Ne35 um. A./l. beskpoBHoro.

[Iporpamma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero 0oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJIOKEHHH M TpeOOBaHUU K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON mporpammebl, mpenactaBieHHbIXx B ®I'OC COO, a Takxke ¢ yd4eTom
denepanpHOl paboyeil mporpaMMbl BOCIHMTAHUS W KOHIENIIMM TIPENOJaBaHUs Y4eOHOTO
npeamera «®dusukay B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit  deneparuu,
peaM3YIONUX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMEI.

Copep:xanuie porpaMMbl 1Mo GU3MKe HANpaBlIeHO Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHON
KapTuHbl Mupa oOyuatomuxcs 10-11 kimaccoB npu o0yueHnn nx ¢uznke Ha 0a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO Tonxona. [Iporpamma mo (u3WKe COOTBETCTBYET
tpedoBanusiM @PI'OC COO k maHUPYEeMbIM JTUYHOCTHBIM, TPEAMETHBIM M METANPEIMETHBIM
pe3ynbraTtaM OOydYeHUsl, a TAK)KE YUHTHIBAET HEOOXOIMMOCTh PEau3allii MEXIPEIMETHBIX



CBsi3el (PM3UKU C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH TIpeaMmeramu. B Hel ompenenstorcs
OCHOBHBIE LI€JIM U3Y4eHUs (PU3UKU Ha YPOBHE CpPEIHEro 0011iero oopa3oBanus, IIIaHUpyeMble
pe3ysbTaThl OCBOCHHS Kypca (HM3UKH: JIMYHOCTHBIC, METanpeJMETHbIC, NpeAMETHbIC (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIIOYAET:

e IUJJAHHPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM
YHCIIe MPEIMETHBIE PE3YIbTATHI 10 T0JIaM 00y4eHUS,
e cojaepxaHue yueOHoro npeamera «Du3ukay mo rogam o0ydeHHs.

®dusnka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYNAs B Ka4eCTBE y4eOHOTO
peaMeTa B IIKOJIC, BHOCHUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUH 00 OKpYyKarollem
mupe. llkonpHBI Kypc OU3MKM — CHCTEMOOOPA3yIOUIMA Il €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, IOCKOJbKY (HU3UYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHHUH, HM3y4aeMbIX XHMHEH, Ouonoruell, ¢usnyeckoil reorpadueii W acTpOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE IMpHUMEHEHHE (PU3MUECKUX 3HAHUN ONpejessieT XapakTep U
pa3BuUTHE pPa3sHOOOPa3HBIX TEXHOJIOTHH B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, M0JIy4eHHs] HOBBIX MaTepHaJIOB C 3aJJaHHBIMHU CBOMCTBaMHU U Ap. M3yuenue dpuzuku
BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAy4YHON KapTUHBI MHpa
oOyyaromuxcs, B (OPMUPOBAHHE YMEHUH NPUMEHATh HAy4yHbIH METOJ INO3HaHUS MpU
BBITTOJIHEHUH UMHU YY€OHBIX HCCIICIOBAHUM.

B ocHOBy kypca Gu3MKU 7151 YPOBHS CpeAHEro o0Iero obpazoBaHUs MOJOXKEH P UACH,
KOTOPBIE MOKHO pacCCMaTPUBATh KaK MPUHITUIIBI €70 TTOCTPOCHUSI.

Nnes nemoctHOCTH. B COOTBETCTBHMM € HEM KypC SBISETCSA JIOTMYECKH 3aBEPIICHHBIM, OH
COJZIEP’KUT MaTepHai U3 BCeX Pa3/ieNioB (PU3UKH, BKIIOYAET BONPOCHl KaK KJIACCUYECKOH, Tak
1 COBPEMEHHOU (PU3UKHU.

Wnes renepanusanuu. B coorBeTcTBUM ¢ HEl MaTepuan Kypca (QU3MKU OObEIUHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercs (OpMHpOBaHHE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U TOJIE.

Wnes rymanurtapuzanuu. Ee peanuszanusi mpeamnosiaraeT HCIONIb30BaHHE T'YMaHUTapHOTO
MOTeHIMajda (U3NYECKOW HAyKH, OCMBICIIEHHE CBSA3M Pa3BUTHS (U3MKH C pa3BUTHEM
o0mecTBa, a TakKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH M JKOJIOTUYECKUMU
npoOIeMaMu.

Wnes npuxnanHoit HanpasiaeHHocTH. Kypc ¢u3uku mpenmnosiaraer 3HaKOMCTBO C HIMPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX IIPUIOKEHUN U3YYCHHBIX TEOPUN U 3aKOHOB.

WUnes »oskonormsanMu peanu3yercs IOCPEACTBOM BBEACHHUS DJIEMEHTOB COJEpXKaHUS,
MTOCBAIIEHHBIX YKOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TEXHUKM W  TEXHOJNOTWH, a Takke OOCYyKIeHHS MpoOJeM  PalHOHAIBHOTO
MIPUPOIONOIB30BAHUS U DKOJIOTUYECKON 0€30IacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE cpenHero oomero oOpa3oBaHuUs
ABISAIOTCS (u3ndeckre Teopun (GopMupoBaHHE NPEICTABICHUH O CTPYKTYpE MOCTPOCHHS
¢usnveckoil Teopuu, posd (GyHAAMEHTATBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX



MPEACTABICHUSAX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TPOIECCOB).

CHuCTEMHO-eSITeNbHOCTHBIM MOAX0 B Kypce (PM3MKM pealm3yeTcst MpexkJe BCEro 3a CyeT
OpraHu3ali SKCHEPUMEHTANBHON JesTeabHOCTH oOyuaromuxcs. Jlns 06a3oBoro ypoBHs
Kypca GU3MKM — O3TO UCIOJB30BAHUE CHUCTEMBl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCHEPUMEHTOB M JIAOOPAaTOPHBIX paboT, KOTOpBIE B IporpaMMe no (husnke oObeAUHEHBI B
OOIIMI CNHCOK YYEHWYECKHX IPAKTUYECKUX paboT. BeineneHne B yKa3aHHOM IepedHe
nabopaTopHBIX padoT, MPOBOJUMBIX Il KOHTPOJIS M OLEHKH, OCYIIECTBIISIETCS] yYaCTHUKAMHU
00pa3oBaTeNbHOrO Tpolecca HCXOAS M3 OCOOCHHOCTEH IIAHMPOBAHUS M OCHAIICHUS
kabunera ¢usuku. Ilpm sTOoM obOecreunBaeTcss OBIAJCHHE OOYYAIOIUMHCS YMEHHUSIMH
IPOBOANTH KOCBEHHBIE M3MEPEHHMs, MCCIEAOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIUYUH U
MOCTAHOBKY OIIBITOB I10 TIPOBEPKE MPEATIOKEHHBIX THITOTE3.

bonpuioe BHUMaHME ylenseTcs: pelIEHUI0 PACUETHBIX U KaueCTBEHHBIX 3aaad. [Ipu sTom nms
pacyeTHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO 33JaHHON (hU3MYECKON MOEIBIO,
MO3BOJISIIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena
Kypca, TaK W HHTEIpUpys 3HAHUS U3 pa3HbIX pa3fenoB. Jlig KadecTBEHHBIX 3ajau
MPUOPUTETOM SIBJISIOTCS 3aJaHusl Ha OOBSICHEHHWE NpPOTEKaHus (U3MUYECKUX SBICHUNA U
MIPOIIECCOB B OKPY)KAIOIICH JKU3HU, TPEOYIOUIHE BHIOOpA (PU3MUECKOM MOAEIH ISl CUTYaIluH
MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHUUECKOMY 00€CTIEYCHUIO
ydueOHOoro mporiecca 0a30BBI ypoBEeHb Kypca (DU3UKM Ha YpPOBHE CpEIHEro oOIIero
0o0pa3oBaHMs JOJDKEH H3ydaThCsl B YCJIOBUSIX TNpPEAMETHOro KaOuWHeTa (U3MKU WM B
YCIIOBUSIX HMHTETPUPOBAHHOIO KaOWHETa TPEIMETOB €CTECTBEHHO-HAyyHOro unukia. B
KabuHeTe (U3MKM JODKHO OBbITh HEOoOXoJuMoe J1labopaTopHoe 000pynOBaHHME IS
BBITIOJIHEHUS] YKa3aHHBIX B TPOrpaMMe IO (pU3MKe yYEeHHYECKMX MPAKTHYECKUX padoT |
JIEMOHCTPAIlMOHHOE 000Py10BaHHE.

JleMoHCTpanlMOHHOE  00O0pynoBaHue (OPMHUPYETCS B COOTBETCTBHU C MPUHIIUAIIOM
MUHUMAIBHON JTOCTATOYHOCTH U OOECTIeYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MpOrpamme
110 (1)I/ISI/IK€ KIIFOYEBBIX I[CMOHCTpaHI/IfI AJIg UCCIICAOBAHUA N3YydaCMbIX SIBIICHUHN 1 IMpOoLeCCCOB,
AMOUPHUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000pyZOBaHUE Il YUIEHUUYECKUX MPAKTUYECKHX paboT popMHUpyeTcs B BUE
TEMaTUYECKHX KOMIUIEKTOB M OOecleyuBaeTcsl B pacyeTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyyaromuxcs. TeMaTHueckue KOMIUIEKTHI J1a0OpaTOpHOro 0OOpYIOBAaHUS JOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B BUJIE IU(POBBIX J1abOpaTopuil.

OCHOBHBIMU LEJIAMU U3YUCHUSA (1)H31/IKI/I B 06H_[eM 06p330BaHI/II/I SIBJISIFOTCSI .

e (opmupoBaHue WHTEpeca W CTpeMJICHHS OOyYarOMIHUXCS K HAYYHOMY H3YUCHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJE TMO3HaHWs U (OPMHpPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIIECHHS K OKPY/KAIOLIUM SIBIICHUSIM;

e (opMHpPOBaHME HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3y4eHUS OCHOB
CTPOCHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH,



o (opmupoBanue ymeHHH OOBSICHATH SIBICHHUS C MCIOJIB30BAaHHEM (DHU3MYECKHX
3HaHUI ¥ HAYYHBIX JJOKA3aTeJIbCTB;

e (opmupoBaHue TpEACTaBICHUA O pONM (GHUIUKK JUISL  Pa3BUTUSA  JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH.

JlocTKeHHe JTHX Leled oOecrevnBaeTCsl PEIICHHEeM CIEAYIOIMX 3a1ad B IPOIecce
M3Y4YCeHHS Kypca (pU3UKH HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e TpHOOpPETEHHUE CHUCTEMBl 3HAHUKW 00 OOmMX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIIOYass  MEXaHUKY, MOJICKYJISIPHYIO ¢bu3uKy,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (QopMuUpOBaHHWE YMEHHI NPHUMEHATH TEOPETUYCCKUE 3HAHUS JJs OOBSICHEHUS
busznyecKkux SBICHUM B MPUPOAE M AN NPUHATHS MPAKTHUECKUX PEIICHUN B
MMOBCETHEBHOM KU3HH,

e OCBOCHHME CIIOCOOOB pEUICHHS Pa3IUYHbIX 3a/ad C SBHO 3aJaHHOW (u3mueckoi
MOJIENBIO, 33jad, IOAPa3yMEBAIONIMX CAMOCTOSITENIbHOE CO3/aHue (u3nyeckoi
MO/JIEJH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHUE (PU3UYECKUX OCHOB U TMPUHITUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEay;

e OBJQJCHHEC METOJAMH CaMOCTOSITCIILHOTO ITUIAHUPOBAHHUS W IMPOBEICHUS
bu3NYeCKUX  OKCIIEPUMEHTOB, aHajiW3a M HUHTEepIpeTauud  HHPOpMAIIH,
OTIpeIeJICHUS JIOCTOBEPHOCTH TIOIYIEHHOTO PEe3yiIbTara,

e CO3/laHWE YCIOBUH [UIsi Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEN0BATENbCKOMH,
TBOPYECKOU JAEATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEro oOpa3oBaHMS
orBoautcs 136 gacos: B 10-m kmacce — 68 yacoB (2 gaca B Hemeno), B 11-m kimacce — 68
qacoB (2 yaca B HEJIEIIHO).

[Ipemaraemselii B mporpaMMe 1o (u3MKe mnepeueHb Ja00opaTOPHBIX U MPAKTHUECKUX paboT
SIBJIIETCS. PEKOMEHJOBAaHHBIM, YYUTEINb JIeJaeT BbIOOp MpoBeAeHMs 1a00paTOPHBIX padoT U
OIIBITOB C YYETOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.

Jlns peanuzanuu MporpaMMbl HCTIONB3YIOTCS YYEOHUKH, JOMYIICHHBIE K HCIOIH30BAHHUIO
MIPU peasi3alii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMMm
HAYaJLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpelHero oo0mero oopa3oBaHus OpTraHU3aAlUSIMH,

OCYIIECTBISIOMUME 00pa30BaTEIbHYIO JIEATEIBHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e ®usuka, 10 knacc/ Mskumies I'.5., Byxosues b.b., Corckuit H.H. mon penakuueit
[TapdentneBoit H.A., AkuronepHoe obmectso «M3narenscto "Ilpocsemienne’y;

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

DneKkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, TOMYIIEHHBIC K UCITOIB30BAHUIO TIPH PeaTh3aIlin
UMEIOIUX TOCYIApCTBEHHYIO aKKpeIUTAIMio 00pa30oBaTeNbHBIX MPOTPaMM HAYAIBHOTO

00111ero, OCHOBHOTO OOIIETO, CPEAHEro 001ero oOpa3oBaHus MPUKa30oM MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:



o Poccuiickas anexkTpoHHas mKona: https:/resh.edu.ru/subject/28/10/
o bubmmnoreka matepuanos ®PI'MC «Mos mkoina — lib.myschool.edu.ru/market
o Pocculickas snmekTpoHHas mkona: https://resh.edu.ru/subject/28/11/

IlnanupyemMble  pe3yJjbTaTbl  OCBOCHMSA
MPOrpaMMblI

OcBoenne yveOHOro mpeamera «®Pu3nmka» Ha ypOBHE CpeaHEero oOImero oodpa3oBaHUs
(6azoBbIif  YypOBEHb) JIODKHO OOECHEUYHTh JOCTH)KCHHE CIICAYIOIIMX JINYHOCTHBIX,
MCTAIMPECAMCTHBIX U TPCAMETHBIX 06paSOBaTeJIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE pe3yabTaThl

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUSI ydeOHOro mnpeamera «Dusukay TODKHBI OTpPa)kaTh
TOTOBHOCTb U CIIOCOOHOCTh  OOY4YarOIIMXCS  PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHOMN
BHYTPEHHEN TMO3ULMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHUEHTAlHM, IO3UTUBHBIX
BHYTPEHHUX YO@XJCHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM I[IEHHOCTSIM POCCUHCKOTO
o0miecTBa, pacIMPEHUE )KU3HEHHOTO OMBITA U OMBITA JCATSILHOCTH B TIPOIECCE peaTn3aiuu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEIILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaaHCKOro BOCHHTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIMU  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIEeCTBA;

MPUHATHE TPAAUIHUOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTUYECKUX U JAEMOKPATHUYECKHUX
IEHHOCTEMH,

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpECAX TIPaKJaHCKOTO OOIIECTBa,
y4acCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTeIbHON OpraHu3alliuu;

YMCHUEC B3aI/IMOI[€I\/JICTBOBaTI> C COOHMAJIBHBIMHM HWHCTUTYTaMU B COOTBETCTBUU C HUX
(bYHK]_[I/ISIMI/I 1 Ha3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIBbHOCTH,
2) NATPHOTHYECKOTO BOCIIUTAHHUSI:
c(OPMHUPOBAHHOCTH POCCUMCKON Ipa)KAaHCKOW UAEHTUYHOCTH, TaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, JIOCTI)KCHUSIM POCCUHUCKHUX YUEHBIX
B 007acT PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS,
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CMOCOOHOCTh OLIEHUBATH CUTYAIMIO M NMPHUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IE€ATEILHOCTH YYEHOIO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3mvecKoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUS
MHTEPEC K pa3InyHbIM cpepaM NpoecCUOHATBLHON JESTENbHOCTH, B TOM UUCIIE CBA3aHHBIM
¢ (DM3MKOM M TEXHUKOM, YMEHHE COBEpPIIATh OCO3HAHHBIA BHIOOp OyayIuel nmpodeccuu u

PCAIN30BbIBATH COOCTBEHHBIE )KM3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpPa30BaHHMIO B 00jacTH (U3WKU Ha
MPOTSDKEHUM BCEH JKU3HH,

6) 3K0JOrH4ecKOro BOCIUTAHMSA:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpBI, OCO3HAaHHE TJO0ATBPHOIO XapakTepa
HKOJIOTHUYECKUX MPoOIeM;

[IJIAHUPOBAHUE U OCYLIECTBICHUE JNCUCTBUI B OKPYXKAIOILIEH Cpelie Ha OCHOBE 3HAHMA LieJIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpPEHHE OMBITA JCSITEIBHOCTU IKOJIOTHYECKON HANPaBIEHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHU# no pusuke;

7) IHEHHOCTH HAYYHOI'0 IIO3HAHMS

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

OCO3HaHHE ILIEHHOCTH HAy4YHOH NESATEeNIbHOCTH, TOTOBHOCTH B Ipoliecce HU3ydeHHs (HU3HKU
OCYILECTBIIATh IPOEKTHYI0 U HCCIENOBATEIbCKYIO0 JEATEIbHOCTh WHAMBHIYAIBHO M B

rpyImIe.

MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS
Ba3oBble j1ornuyeckue aAeiicTBUA:

e CAMOCTOATEIHHO (OPMYIUPOBATH U aAKTyaIH3UPOBaTh MpPoOIEMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

e OIpenensTh LENu JAeATeNbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUH HX
JOCTH>KCHHUS,



BBISIBIIAITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBACMBIX (UINUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIAaH pEHICHUS MPOOJEMBI C YYETOM aHallM3a HMEIOIINXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCSATECIBHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJbTATOB
LeJISIM, OLICHUBATh PUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCJIOBMSIX PEAJbHOIO, BUPTYaJIbHOI'O U
KOMOHMHHUPOBAaHHOT'O B3aUMOJEHCTBUS,

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEeM.

ba3oBble nccienoBaTelibCKHue AeiCTBHA.

BJIAJICTh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMA TOHATUAMH W METOJaMu
¢$uznuecKkoil HayKu,

BJIAJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEIILCKOW M IMPOCKTHOW JIEATEIBHOCTH B
obsactn (pU3MKH, CHOCOOHOCTBIO U T'OTOBHOCTBIO K CAaMOCTOSITEJIBHOMY IIOHCKY
METOJIOB pelIeHUsl 3ajad (U3MYECKOTO COACp)KaHMs, NMPUMEHEHHIO Pa3IUYHBIX
METO/IOB TIO3HAHMUS,

BJIAJICTh BUAAMH  JIGATEIBHOCTH TI0 TIOJYYSHHIO HOBOTO  3HAHUS, €ro
UHTEpIpETalii, MPeoOpa3OBaHUI0 M NPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTYyalUsIX, B TOM YUCJIC ITPH CO3JJaHUH YUEOHBIX IPOCKTOB B 001aCTH (DU3HKH;
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBS3HM U aKTyaJIM3UpPOBATh 3a/1a4y, BBIABHTAThH
THIIOTE3y €€ PpEIICHWs, HaXOAWTh apryMEeHTBhl JUIS JOKa3aTelbCTBA CBOUX
YTBEP)KICHH, 3a71aBaTh MTapaMeTPhl M KPUTEPUH PEIICHUS,

aHAJIM3UPOBaTh IOJYyYEHHbIE B XOJE DPELICHUs 33Ja4M pe3yibTaThbl, KPUTUUYECKU
OILIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX yCJIOBHUSX;
CTaBUTh M  (QOpMyIUpOBaTh COOCTBEHHbIE 3a7aud B  00pa30BaTENIbHON
NeSITeTIbHOCTH, B TOM YHMCIIE TIPU U3y4YeHUN (QU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh  TEPeHOCHTh 3HaHWsA 10 (U3MKE B  MPAKTHYECKYID  00JIacTh
KHU3HEIEATENbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUT'aTh HOBbIE UJIEH, MPeAaraTh OPUrHHAIbHbIE TOIX0/Ibl U PEILICHMS,;

CTaBHUTH MPOOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

BIIQJICTh HaBBIKAMH TONy4eHUs HMHPOpMAIUK (HU3HUUYECKOTO COACpXKAHUSI U3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh IIOUCK, aHAJIH3,
CUCTEeMATHU3AIMI0 W WHTEPIPEeTalni0 HH(DOpPMAIMKM PA3TUYHBIX BUAOB U (hopm
MIPEJICTaBIICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIOJIb30BaTh CPeACTBAa MH()OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHMU3AIMOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHWN OSPTOHOMHUKHM, TEXHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHus, MPaBOBBIX W JTUYECKUX HOPM, HOpM HHGOPMAIMOHHOMN
0€30I1aCHOCTH,

CO3/1aBaTh TEKCTHl (PHU3UUECKOTO COACPNKAHUS B PA3NUYHBIX (GopMaTax C y4eTOM
Ha3Ha4YeHHUs MH(GOPMAIIUU U 1IEJIEBON ayIUTOPHH, BIOUpas ONTUMAIbHYIO (opmy
MPEJICTABICHUS U BU3yaTH3aI[UH.



KoMMyHHUKaTHBHbIE YHHBepcaJbHbIe Y4eOHbIe el cTBHA:

OCYIIECTBIATH OOIICHUE HA ypoKaxX (DU3MKHU U BO BHEYPOUHOU EATEIHHOCTH,
pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaH/IHON ¥ HHIUBUyaTbHOU PabOTHI,
BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JIEHCTBUIN C Y4€TOM OOLINX MHTEPECOB
Y BO3MOXHOCTEH Ka)J0r0 WIeHa KOJUIEKTUBA;

MIPUHUMATh LIeJIM COBMECTHON JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA IO €€ JOCTHUKEHUIO: COCTABIIATh IIAH JIEWCTBUM, paCIpEAENSITh POIU C
Y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHON PabOTHI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHHMKAa KOMaHJIbl B OOIIWN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

npejjaraTb  HOBBIE  IPOEKTHI, OLIEHUWBATH MAEU C IO3UIUU  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMUYHBIX CHUTYaLHSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JelcTBUA

Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIbHYIO JEATEIbHOCTh B 007aCTH (PU3HUKU
U aCTPOHOMHH, BBISBIATH NMPOOJIEMBbI, CTaBUTh U (DOpPMYNIHpOBaTh COOCTBEHHBIE
3ajauu,

CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIIEHUS pacUETHBIX M KayeCTBEHHBIX 3a]ad,
IUIaH BBIMIOJHEHHUS NPAKTUYECKOH paboThl C y4eTOM MMEIOLIMXCS PEeCcCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM,;

paciypsaTh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAMUIIMU B 00JacTH (DU3UKH,
MOCTOSIHHO ITOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTp()JIL, 3MOLMOHAJIbHBIA HHTEJJIEKT .

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YNIBTATOB LIEIISAM;

BJaJIeTh HABBIKAMU I103HABATEIbHON pedIIeKCHH KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;
UCMOJb30BaTh MpPUEMBl peQIIEKCHU MJIs OLIEHKU CHUTyalluH, BbIOOpa BEpHOTO
pelieHus;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 10 UX CHUKCHUIO;
IIPMHUMATh MOTHBBI M apTYMEHTHI IPYTHX IIPH aHAIU3€ PE3YyIbTATOB JCSATCIBHOCTH;
MPUHUMATD ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA,

IIPMHUMATh MOTHBBI M apTyMEHTHI IPYIHX IIPH aHAIU3€ PE3YIbTATOB JCSATCIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B mpouiecce nocTHKEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAaMMBbI 10 (U3UKE IS
ypoBHS  cpeaHero  oOmiero  oOpa3oBaHUSl Y  OOYYalOIIMXCS ~ COBEPLICHCTBYETCS
SMOLMOHAIBHBIA WHTEIUIEKT, IPEATOIAraloni ¢chOpMUPOBAHHOCTD:

e CaMOCO3HAHMSA, BKJIIOYAIOLIETO CHOCOOHOCTH IOHHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIECHUS PA3BUTHUSA COOCTBEHHOM 3MOLIMOHAIBHOHN cdepsl,
OBITh YBEpEHHBIM B cele;

e CAMOPETyJUPOBAHHs, BKIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJCHHME, CIIOCOOHOCTh aJanTHPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHHSM U IPOSIBIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

e BHYTPCHHEM MOTHMBALlMM, BKJIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHUIO LEIU H
ycnexy, ONTHMMM3M, WHHLHAATUBHOCTb, YMEHHE ICHCTBOBAaTH HUCXOAS M3 CBOUX
BO3MO>KHOCTEH,

e OSMIAaTHUH, BKIIOYAIONEH CIOCOOHOCTh MOHUMATh 3SMOLMOHAIBHOE COCTOSHUE
JIpYTUX, YYMUTbIBaTh €ro IPU OCYLIECTBJIEHUU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

e COLMAIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaThb OTHOLIEHHS C
JPYTUMHU JIIOJbMHU, 3a00TUThCA, IPOSIBIIATh HHTEPEC U pa3peliaTh KOH(PIUKTHL.

HpenMeTHme PE3yabTaTbl

10-1 kiaace

K xoniy obydenus B 10-m ki1acce mpeaMeTHbIe pe3yinbTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUH:

e JIEMOHCTPUPOBATH Ha TMpUMEpax poidb M MecTo (u3MKu B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHHMKH W
TEXHOJIOTHUM, B IPAKTUYECKON IEATEIIbHOCTH JIHOJIEH;

e YVYUYWTHIBATh TpaHUIBl NPUMEHEHUS  M3YyYEHHBIX  (U3UYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEpIHalbHas CUCTeMa OTcueTa, abCOIIOTHO TBEPAOE TElo,
WJICaNbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, XKUJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelieHnr GU3NYECKUX 3a/1a4,

e pacro3HaBaTh (usndeckue sBiIeHHUS (MPoIecchl) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BELIECTBA U
3JIEKTPOJIMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TaJieHHue Tell, IBIKEHUE MO OKPYKHOCTH, WHEPIHsI, B3aUMOJCHCTBHE
ten, auddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHUE >KUIKOCTEH W TBEPIBIX Tel,
U3MEHEHHe o0beMa TeJ MpU HarpeBaHuu (OXJIAXKJICHHH), TEIUIOBOE PaBHOBECHE,
WCTIApEHUE, KOHJICHCAIUs, IUJIABJICHHE, KPUCTAJUIM3alus, KUIEHHE, BIIAKHOCTh
BO3/yXa, MOBBILICHUE JABJICHUSA Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXJY MapaMeTpaMu COCTOSIHHA raza B M30IPOIECCax, JIEKTpU3alus Ted,
B3aMMOJICUCTBUE 3apAI0B;

e OMHUCHIBATH MEXAHWUYECKOE JBW)XCHHE, WCHONIB3Yyd (PU3NUECKHe BEITHMYHUHBIL
KOOpAMHATA, NyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUJa,
MMIYJbC TE€Ja, KHHETHUYECKas SHEprus, MOTCHUUAJIbHAS SHEPrHsi, MEXaHUYeCKast
paboTa, MexaHWUYeCKass MOIIHOCTh; TMPHU ONHUCAHUU TPABWILHO TPAKTOBATh
(GUBUYECKUN CMBICT MCIOJIB3YeMbIX BEJIWYWH, WX OOO3HAYCHHUS] W EAMHUILBI,



HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DM3HUYECKYIO BEIHYUHY C IPYTHMH
BEJIMYHUHAMHY,

e OIKCHIBATh W3YYCHHBIC TEIUIOBHIC CBOWCTBA TENl M TEIUIOBBHIC SBJICHHS, UCTIOIB3YS
dbu3MYecCKue BETWYMHBI. JIABJICHHE Ta3a, TEMIEparypa, CPeIHssS KHHETHYECKas
DHEPrusl XAOTUYECKOTO MABM)KCHHUS MOJIEKYN, CPEIHEKBAJAPATUYHAS CKOPOCTH
MOJIEKYJI, KOJIMYE€CTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, padora ra3a, kKodhduimeHT
MOJIC3HOTO JICHCTBYS TETIOBOTO JBHUTATEINS; TIPU ONMUCAHUH MPABUIHLHO TPAKTOBATH
(GU3HMYECKUN CMBICT HCIOJIB3YeMbIX BEJIWYUH, WX OOO3HAYCHHUS] W EAMHUILBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DM3HUYECKYIO BEIHYUHY C JIPYTHMH
BEJIMYHMHAMHY,

e OIKCHIBAaTh M3YYCHHBIC JIIEKTPUUYECCKHE CBOWCTBA BEIIECTBA U JJICKTPUUYCCKUE
sBiCHHS (IPOILIECCHI), MCIOAB3YS (DU3MUYCCKHE BEIMUYUHBI. DJICKTPUUYCCKHIA 3apsi,
AIIEKTPUIECKOE TIOJIC, HANPSHKEHHOCTD TOJIs, MOTEHIIUAN, PAa3HOCTh MOTCHIIUAJIOB;
IpU ONHUCAHWUU TMPABWIBHO TPAKTOBaTh (DU3MUECKUNA CMBICT HCIHOIb3YEMbIX
BCJIMYMH, WX OOO3HAYCHHUS W CIUHUIIBI, YKa3bIBaThb (OPMYIIbI, CBSI3BIBAIOIIHC
JTaHHYI0 (PU3NYECKYIO0 BETUYUHY C IPYTUMH BeTMYHMHAMH;

e AHAM3HUPOBATH (PU3MUECKUE MPOIIECCHI U SBJICHUS, UCIIONB3Ys PU3NICCKUE 3aKOHBI
Y TPUHIMIBL 3aK0H BcemupHoro Tsarorenus, |, |1 u 11l 3akonsr HeroToHa, 3aKoH
COXPAHCHHUS MEXaHWUYEeCKOW DSHEPruH, 3aKOH COXPAHCHHS HMITYJIbCA, MPUHITHIT
CYNEPHO3UIMK CUJI, TIPUHIMUI PABHOMPABUS HHEPIHAIBHBIX CHCTEM OTCUeTa,
MOJICKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBA3b
CpenHel KMHETUYECKOW >HEepPrHH TEIIOBOTO JABIKEHHUS MOJEKYT C aOCOIIOTHOM
TEMIEPAaTypoi, TEpBBIH  3aKOH  TEPMOJWHAMHKH, 33aKOH  COXpaHCHHS
AIIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pa3auyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE M YCIIOBHS (TPaHUIBI,
00J1aCTH) MTPUMEHUMOCTH;

e OOBSICHATH OCHOBHBIC TMPHUHIMIBI JCHCTBUS MAIlWH, MPUOOPOB U TEXHUYCCKHUX
YCTPOMCTB; pa3nuyarh YCIOBUS UX OE30MACHOTO MCIOIH30BAHUS B MOBCEJIHEBHOMN
JKU3HH,

e BBINOJHSATH KCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3MUYECKUX SIBJICHHIA U MPOIIECCOB C
UCTIOJTb30BAaHUEM MPSMBIX W KOCBEHHBIX HM3MEpPEHHUH, TIPpH 3TOM (HOPMYIHPOBATH
npobiiemy/3aady ¥ THIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3
MIPETIOKEHHOTO 000PYAOBAHHUS, TPOBOJANTH ONBIT U (POPMYITUPOBATEH BHIBOIBI;

e OCYIIECTBJIATH MPSIMbIE U KOCBEHHBbIE M3MEPEHUS (HU3UUECKUX BEIUYUH, MPU ITOM
BEIOMpATh ONTUMAIBHBIA CITOCOO U3MEPEHHS U WCIOJB30BaTh M3BECTHBIE METOIBI
OLICHKH IIOIPEIIHOCTEN U3MEPEHNUN;

e WCCIIEJOBATh 3aBUCUMOCTH MEXIY (PU3MYSCKUMHU BEIUYMHAMH C UCIIOJIB30BAHUEM
OpSIMBIX  M3MEPEHUH, MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yJbTaThl TOMYYSHHOW 3aBHCUMOCTH (DU3MYECKUX BEJIWMYWH B BHJIC TAOJHIl U
rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHHS,

e coOJro/1aTh MpaBmiIa 0€30MMaCHOTO TPY/Aa MPHU MPOBEICHUN HCCIICIOBAaHUI B paMKax
y4eOHOTr0 IKCIIEPUMEHTa, YUeOHO-UCCIIeIOBATENHCKON U MPOSKTHOW eATeIbHOCTH
C WCIIOJIH30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO 000PYIOBAHNS;

e pemaTth pacyeTHBIC 33/1a4d C SIBHO 3aJaHHOW (PU3UYECKOW MOJENbI0, UCTIOIb3YS
(du3nyecKre 3aKOHBI U TPUHIIUITEI, HA OCHOBE aHAJM3a YCIOBHS 3aJ1a4¥ BHIOMPATH
bu3MYECKyI0 MOJAENb, BBIACIATH (UINYECKUE BEIUYMHBI U (OPMYIIHI,
HEOOXOMMBIC ISl €€ PEIICHHS, MPOBOIUTH PAacueThl U OIEHWBATH PEATHHOCTH
MOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI;



e pelIaTh KAueCTBCHHBIC 3aJaud. BBICTPAWBATh JIOTHYCCKH HEMPOTHBOPCUUBYIO
IICMIOYKY PACCY)KICHUI C OMOpOi Ha HM3YYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue SIBICHHUS,

e HCIMOJIb30BAaTh TMPH PEUICHUH Y4eOHBIX 3a7ad COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHHS, MHTEPIIPETAIMH U TPEACTABICHUS
y4eOHOH ¥ HAYYHO-TIONMYJISAPHOM HHGPOPMAIMH, TOJYYCHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHUCCKU aHAJTM3UPOBATh MOJydaeMyr0 HH()OPMAIIHIO;

e TMPUBOIUTH NPUMEPHI BKJIaga POCCHUCKUX U 3apyOCIKHBIX YUCHBIX-(H3MKOB B
pa3BUTUE HayKd, OOBSCHCHHE IIPOLECCOB OKPYKAIOIIEr0o MHpa, B Pa3BHTHUC
TEXHHKH U TEXHOJOTHH;

e HCIIOJB30BATh TEOPETHUECKUE 3HAHMS 1O (DU3MKE B TMOBCEJAHEBHOW JKU3HU I
obecrieueHuss 0E€30MACHOCTH TMPH OOpAaIEeHUH C TPUOOpaAMH U TEXHUYECCKUMHU
YCTPOMCTBAMH, JUISI COXPAHCHHS 370POBbS U COOJIOACHUS HOPM 3KOJIOTHYECKOIO
HIOBEJICHHsSI B OKPY)KAIOIIEH Cpefe;

e paboTaTh B IPYIIE C BBHITOJHCHUEM Pa3IHYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIbI, PAUOHAIBHO pPACHpPEACTATh OOSM3aHHOCTH M  IUIAHHPOBATH
JCSITeJIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJC€KBATHO OICHUBAThH BKJIA/ KaXKI0TO
U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMATPUBAEMOM MPOOIICMBI.

11-i1 kiaace

K xonmy obydenust B 11-m kJjacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH!

e JIEMOHCTPUpPOBaTb Ha MpPHUMEPax pojib U MecTo (UMK B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B PA3BUTHM COBPEMEHHOM TEXHHMKH M
TEXHOJIOTUH, B NMPaKTHYECKOW NesITeIbHOCTH JIOAEH, IEIOCTHOCTh M €IMHCTBO
($u3nYeCcKOi KapTUHBI MUPA,;

e YUUTHIBATh T'PAHUIBl NMPUMEHEHUS H3YYEHHBIX (DU3NYECKHX MOJEJeH: TOYeUHbIH
DIIEKTPUUYECKUI 3apsfl, JIyd CBETa, TOUYCYHBI MCTOYHUK CBETA, SIEPHAS MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO siipa MpH pelieHNH (pU3nyecKux 3aaad,

e pacrio3HaBaTh (u3nMyeckue sBieHHs (IPOLECCh) W OOBSICHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3IIEKTpUUYECKasl IPOBOJAUMOCTD,
TETIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKA, B3aWMOJEHCTBHE
MarHuTOB, JJIGKTPOMAarHuTHas MHIYKIMS, [JeHCTBUE MAarHUTHOrO IIOJs Ha
NPOBOTHUK C TOKOM W JBIKYIIMKCS 3apsii, SJICKTPOMAarHUTHBIC KoJeOaHUS M
BOJIHBI, MNPSIMOJIMHEHHOE pacHpoOCTpaHEHUE CBETa, OTpakeHHe, IpeoMIICHHUE,
uHTephepeHIys, audpakius W TONSApHU3alUs CBeTa, JHCIEPCHs  CBETa,
doroanexTpuueckuii 3hdpekt (PpoTorddekT), cBeToBOE NaBlICHHE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CIEeKTpa aroMa BOAOPOAA, eCTECTBEHHAass W HCKYCCTBEHHas

PaarOaKTHUBHOCTD,
e OIIMUCBIBATH HU3YYCHHBIC CBOMCTBaA BCIICCTBa (BHGKTpI/I‘IeCKI/Ie, MAarHuMTHBIC,
OIITUYCCKUC, SJICKTPUUICCKYIO pOBOAUMOCTD PA3JIMYIHBIX cpeL[) n

JJIEKTPOMArHUTHBIC sBJIeHHS (MPOIECCHI), HCIOIb3ysd (PHU3MYSCKUE BETHYHHBI
IEKTPUYECKUI 3aps]l, CUJAa TOKA, JIEKTPUYECKOE HaNpSIKEHUE, JJIEKTPUUYECKOE
COTMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABMXKYIIas cuia, paboTa ToOKa,
UHAYKIMS MarHuTHOTO IO, cwia Awmrmepa, cwia JlopeHnma, WHIYKTUBHOCTh
KaTYIIKH, SHEPrusi 3JEKTPUUYECKOr0 M MAarHUTHOTO TOJiel, MepHoj U 4YacTtoTa
KosieOaHui B KoJeOaTeNIbHOM KOHTYype, 3aps]l M cujla TOKa B Tpolecce
FapMOHMYECKUX 3JEKTPOMAarHUTHBIX KojieOaHWi, (OKYCHOE pacCTosiHHE |



ONTUYECKas CHJAa JIMH3BI, NMPH OMHCAHUHM IPABHIBHO TPAKTOBATH (PUIUUECKUI
CMBICJI HCHOJb3YEMbIX BEIMYUH, HMX OOO3HAYEHUS U E€IAUHULBI, YyKa3blBaTh
dopMynbl, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYHHY C  JPYTUMH
BEJIMYNHAMU,

e ONKCHIBAaTh M3yYCHHbIC KBAHTOBBHIC SIBJICHUS M MPOLIECCHI, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI. CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETa,
SHEPTHUs U UMITYJbC (POTOHA, MEPHO NOTYpacnaaa, SHEPTHs CBSI3U aTOMHBIX sJIep,
IpY ONMCAHUM IPABUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI HCHOIb3YEMBIX
BEJIMYMH, HUX OOO3HAYEHHS W EAMHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEIMYMHY C IPYTMMH BEIMYMHAMM, BBIUUCIATH 3HAYCHHE
(U3HYECKON BETNIMHBI,

e AHAIM3MPOBATH (PU3MUECKHE MPOLIECCH] U SIBJIECHUS, UCIONIb3YS (PU3MUECKHE 3aKOHbI
W nOpuHOUObL 3akoH OMma, 3aKOHBI IOCIENOBATENbHOTO U MNApauIeIbHOrO
COCIMHEHUSI NPOBOJHUKOB, 3akoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
WHAYKIIUY, 3aKOH MPSMOJUHEHHOrO paclpoCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUs CBETa, ypaBHeHHe OHHIUTEHHa Uit dorodpdekra,
3aKOH COXPAaHEHUS SHEPruH, 3aKOH COXPAaHEHHUs HMIYJbCa, 3aKOH COXpPaHEHUS
JJNIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs MacCOBOIO 4YMCia, MOCTYnarsl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Py 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MAaTeMaTH4ecKoe BBIPAKCHHE U YCIOBHs (IpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

e OIpENEIATh HANPABIECHUE BEKTOPAa MHIYKIUM MarHUTHOTO IOJSA IPOBOJHMKA C
TOKOM, CuJIbl AMriepa u cuibl Jlopenna;

e CTPOUTh U OINHUCHIBATH M300paKEHHE, CO3/1aBaeMO€ IUIOCKMM 3€pPKaJoM, TOHKOMN
JINH30M;

 BBIIOJHATH SKCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SIBIEHUH U MPOLIECCOB C
MCIIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHUH. MpH 3TOM (HOpMYyJIHpPOBAThH
npobneMy/3afady U THIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMIBIT U (POPMYIUPOBATH BHIBOJIBI;

e OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIE M3MEpPEHHsI (PU3MUECKUX BEIHYUH, ITPH 3TOM
BbIOMpAaTh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS] U MCIOJb30BaTh U3BECTHBIE METOIbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

e HCCIEAOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C MCIOIb30BAaHUEM MPSIMBIX
U3MEPEHUI. MpH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThbl
MOJIyYUEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUJE TaOMUI U TrpaduKoB,
JIENIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HCCIIEJOBaHMS,

e coOusrozaTh npaBuia 6€30MacHOro TPyAa MPHU MPOBEIEHUN UCCIEI0OBaHUI B paMKax
y4eOHOT0 IKCIEPUMEHTA, y4eOHO-HUCCIIe0BATENbCKON 1 MPOEKTHOM AeATEIbHOCTH
C UCIMOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOPHOro 000PYAOBAHNUS;

e pemaTh pacyeTHbIC 3a/a4M C SIBHO 3aJaHHON (pU3MuUecKol MOJENbIO, MCIIONIb3YS
¢du3nyecKkue 3aKOHbl U MPUHLHUIIB], HA OCHOBE aHaJIHM3a YCJIOBUS 3a/ladl BHIOMpAThH
¢u3nueckyro  MoJeNb, BBIIENATH  (PU3MUYECKHE BEIWYMHBI U (OPMYIBI,
HEOoOXOIUMBIE JJI €€ pEeIllIeHHUs, MPOBOJUTh pacdeThl M OIEHHBATh PEAbHOCTD
MOJYYEHHOT0 3HaYeHUs (PU3NYECKON BETUUMHBI;

e pemaTb KadyeCTBEHHbIE 3a/Jayd. BbBICTpAaUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO
LIENIOYKY pacCyKICHHM C ONOpPOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3HYEeCcKUe SIBIICHUS;

e HCIONB30BAaTh MpPHU pPEIICHUHM Yy4eOHBIX 3a7a4 COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJIOTUM JJI IIOMCKA, CTPYKTYPUPOBAHMs, MHTEPIPETALUU U IPEACTABICHUS



y4eOHOIl ¥ Hay4YHO-TIONYJSIpHOW WHGOpMAMK, TOIXYYEHHOW U3 Pa3IUYHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJydaeMyro HH(OpMaIHIo;

e OOBSACHATH NMPHUHLUIBI ACUCTBUS MALIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pas3nyaTh yciaoBUsA UX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEJHEBHOM JKU3HY,

e TMPHUBOJUTH IMPHUMEPHl BKIAJAa POCCHUICKMX W 3apyOEKHBIX YYCHBIX-(U3UKOB B
pa3sBUTHE HAayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIIOJB30BaTh TEOPETHUYECKUE 3HAHMUS MO (PU3MKE B IOBCEIHEBHOW JKU3HU I
oOecrieyeHns 0€30MaCHOCTH TpU OOpaleHHH ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXpAHEHHs 370POBbS U COOJIOACHUS HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYXKAIOLIEN CpENE;

e paboTaTh B IpyMIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpyIIbl, pPalUOHAIBHO paclpeAeisaTh O0O0S3aHHOCTH U IUIAHUPOBATh
JESATEIIBHOCTh B HECTAHIAPTHBIX CUTYALUsX, acKBaTHO OLCHUBATh BKJIAJ KaXK10T0
U3 YUaCTHUKOB I'PYIIIbI B pEUIEHUE pacCMaTPpUBAEMOM POOIEMBI.

Conep:xxanue yueOHOro nmpeamMera

10-1 kjacce

Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOI0 MO3HAHUS

O®usuka — Hayka o Inpupone. HaydHble MeTOIBI MO3HAHUSA OKpYXKarllero mupa. Poisb
9KCIIEPUMEHTA U TEOPHUH B MPOIIECcCe TO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKE.

MOI[GJ'II/IpOBaHI/Ie (1)I/I3I/IIICCKI/IX SIBJICHUN H IIpoLEeCCOB. HaquLIe runote3pl. dPuzndeckue
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBHA.

Ponp u mecrto ¢usuku B (QOPMHUPOBAHMM COBPEMEHHOW HAy4dyHOHl KapTHHBI MHpa, B
MIPAKTUYECKOU IEATEILHOCTH JIFOACH.

JeMoHcTpanuun

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

Tema 1. KunemaTuka

Mexannueckoe ABmkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHU. CucTemMa oTcyera.
Tpaexropus.

[lepemerenne, CKOpocTh (CpemHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOM TOYKH, UX MPOEKLUMU HA OCH CUCTEMbI KoopauHaT. ClokeHHne rnepeMenieHui
U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBHXeHHEe. ['papuKu 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U IIEPEMEIICHNAS MaTEPUAIILHOM TOUYKH OT BPEMEHH.



CBobOogHOe majzieHue. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneirinoe nBuxeHue. JBUKEHHE MAaTEPUATIBHOM TOUKH 10 OKPYKHOCTU C IOCTOSTHHOM
[0 MOJYJIIO CKOpPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHass ckopocTh. llepmox m yacrora
oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

Texunueckue YCTpOfICTBa U IIPAKTHYECKOE NMPHUMCHCHHE. CIIMAOMETpP, ABHKCHUE CHAPSAJIO0B,
LCIHBIC U pCMCHHBIC IICPCAAYN.

JlemoHCTpanuu

e Mogenp cuCTEMBbl OTCUETa, WUIIOCTPALUs KUHEMATHUUYECKUX XapaKTEPUCTHUK
JIBYDKEHUS.

o IIpeoOpazoBaHue ABMKEHHH C CIIOJIb30BAHHEM MTPOCTHIX MEXAHMU3MOB.

o [lageHue Ten B BO3IyXe U B Pa3peKeHHOM IIPOCTPAHCTBE.

o HaOmionenne nBwXKeHHs Tena, OpOMIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

e l3Mepenue yckopeHusi CBOOOAHOIO MAJACHHUS.

o HanpapneHue CkOpoCTH NPU ABUKEHUU IO OKPY>KHOCTH.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o l3yyeHue HEPAaBHOMEPHOIO JABWXKEHHUS C LEIbIO OINPEICICHUS MIHOBEHHOMU
CKOPOCTH.

o HccnenoBaHue COOTHOWICHMSI MEXAY MYTSIMH, NPOHACHHBIMM TEJIOM 34
[IOCJIEIOBATEIbHBIE pPaBHBIE IPOMEXKYTKM BPEMEHH IIPU PaBHOYCKOPECHHOM
JBHKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

o lM3yyeHue ABMKEHUS 1IAPUKA B BA3KOU KUIKOCTH.

e l3yueHue nBUKEHUS TeNa, OPOILIEHHOTO T'OPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepseiit 3akoH HeroToHa. MHepuuanbHble CUCTEMBI
OTCUeTA.

Macca Ttena. Cuna. Ilpununun cynepno3unuu cwi. Bropoit 3akoH HerooTona st
MaTepualbHON TOUKHU. TpeTuii 3akoH HproTOHA 111 MaTepUabHbIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna Tsokectd. [lepBas kocMudeckas CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenust (mokos, ckosibxenusi, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJBKEHUS M cwiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHBICHHS
IIPY ABUKEHUU TEJIA B )KUJIKOCTH WJIU Tas3e.

HOCTYHaTe.HBHOG " BpalllaTCIIbHOC ABUKCHUC a0COJIIOTHO TBCPAOro TCJa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaliCHUA. IIneyo cunel. YcnoBus PaBHOBCCHUA TBCPAOTO
TEIa.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE. IOAIIUIHHUKY, JABUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpanunun

o JSIBneHHe uHEpUUU.

o C(CpaBHEHME Macc B3aUMOACUCTBYIOIUX TE.

o Bropoii 3akoH HeroTOHA.

o U3mepenue cui.

o Cll0o)KeHHe CUIL

e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT ie(hOpMalHH.

o HesecoMocTs. Bec Tena npu yCKOPEHHOM MOABEME U IaJACHUH.
o C(CpaBHEHME CUJI TPEHUS MOKOS, KAYEHMS U CKOJIbKEHUS.

e YcnoBus paBHOBECHUS TBEpJOro Tena. Buybl paBHOBecHs.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
o H3yuenue aBmxeHUs1 Opycka 1o HaKJIOHHOM TIOCKOCTH.
e HccnepoBaHue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPYXUHE U
pPE3NHOBOM 00pasiie, OT ux aedopMaluu.
o HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO Teja, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akoHBI cOXpaHEHHs B MeXaHHKe

Wmnynsc MaTepuanbHOW TOYKM (Tesa), CUCTEMbI MAaTEepUANIbHBIX TOYEK. MIMITysibc CHIIBI U
U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHUE.

PaGora cuibl. MOIIIHOCTE CHJIEL.

Kunernueckass sHeprusi marepuayiibHOM Touku. Teopema 00 H3MEHEHMM KHHETHYECKON
JHEPTHUH.

[TorennuaneHast sHeprus. [loTeHnuanpHass 3Heprust ynpyro J1eOopMHPOBAHHOM NPYXKHUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble W HENMOTEHIMANbHBIE CUJIBL. CBs3b pPabOTHl HEMOTEHIMANBHBIX CHI C
W3MEHEHUEM MEXaHMYECKON SHEPruM CUCTEMBbI Tel. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPIUH.

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHU.

TexHuueckue YCTpOﬁCTBa M NPaKTHYCCKOC MNPHUMCHCHHE. BOIOMET, KOIIEp, pr)KPIHHLIfI
IMUCTOJICT, ABMXKCHUC PAKET.

JlemoHCTpanuu
e 3aKOH COXPAaHEHHUs UMITYJIbCA.

e PeakTHBHOE NBIXEHUE.
o [Ilepexon MOTEeHUMATBHOM SHEPTUU B KHHETUYECKYIO U OOpaTHO.



YdeHn4ecKkuil SKCIIEpUMEHT, TabopaTOpHbIE pabOThHI

e H3yuyenue abCONOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHHUYECKON SHEPTUH Tella Ha
pUMepe PaCTSHKEHHs] Pe3MHOBOTO JKI'yTa.

Pazgen 3. Mouieky/sipHasi pU3NKAa ¥ TEPMOJIMHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU M HMX OIBITHOE 00OCHOBaHUE.
BbpoynoBckoe nBuxenue. Jduddysus. Xapakrep IBMKEHUS M B3aUMOACWCTBUS YaCTHUIL
BellecTBa. Mojenu CTpoeHHUs Ta3oB, JKMIKOCTEM W TBEPABIX TENl M OOBSICHEHHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u pa3mepsl Mosekyi. KoauyecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcusi.

Mopens wupeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETUYECKOW TEopuun
UJealbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHel KHHETHYECKON IHEpruu
TEIUIOBOrO JBIKeHUs dactul rasa. lllkama rtemmneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [ansTona. M3ompoiieccsl B U1eaqbHOM rase ¢
MOCTOSIHHBIM ~ KOJTMYECTBOM  BemiecTBa. [ 'paduyeckoe MpeAcTaBIeHUE H3OMPOIIECCOB:
n30TEpMa, U30X0pa, n3obapa.

TexHnueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE. TEPMOMETP, OapoMeTp.
JleMoHCTpanuu

e OmBITh], AOKa3bIBAIOIINE JUCKPETHOE CTPOEHME BEIECTBa, (oTorpapuu MOJEKYI
OPTraHUYECKUX COCTUHECHUH.

e OmnpIThI 10 TUGHY3UN KUIKOCTEH U ra30B.

e Moaenb GpOYHOBCKOTO JBUXKEHUS.

e Mogens oneita IlITepHa.

o OmnbITHI, JOKA3BIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOECHCTBHS.

e Mogens, WOCTpUpYOIIas NPUPOAY JABJIEHUS I'a3a HA CTEHKU COCYA.

o OnbITHI, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO I'a3a, H30IPOLIECCHI.

YdeHn4eckuil SKCIIepUMEHT, TabopaTOpHbIE pabOThI
o Ormpenenenue Macchl BO3JlyXa B KJIACCHOM KOMHaTe Ha OCHOBE M3MEpPEHUH oObeMa
KOMHAaTBhI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.
o lccnenoBaHue 3aBUCUMOCTH MEKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoguHamuyeckasi cucrema. BHYTpeHHSIE 3HEprusi TEPMOAMHAMHYECKOW CHCTEMBI U
cnocoObl  ee u3MeHeHHs. KommdecTBO TemnoTel W paborta. BHyTpeHHsAs sHeprus



OJTHOQTOMHOI'0 MACalIbHOro rasa. Bupl TCIUIONCpEAQYr:. TCIUIOIPOBOAHOCTH, KOHBCKIIU,
HU3Ty4YCHHUC. Yz[eanaﬂ TEIIOEMKOCTh BellecTBa. KoandecTBO TENI0TH IIpu TeIIoIepEaauc.

[TonstTue 06 anuabarnom nporecce. [lepBrril 3aKoH TepmoanHamMuku. [Ipumenenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPOJIE.

TennoBele MamuHbl. [IpuHIUNB AelcTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHus 3HEPruu B
TerIoBbIX MamuHax. Koagduuuent nonesHoro aeicTBus TerioBoi mMamuHbl. Lukn Kapho
U ero KO3 GHUIMEHT MOJIE3HOr0 JeHCTBUA. DKOJIOrn4ecKre Mpo0IeMbl TEIIO3HEPTeTHKH.

TexHuueckue YCTpOﬁCTBa M IPAKTUYCCKOC NPUMECHCHHUEC:. JBUTIATC/Ib BHYTPCHHEIO CropaHusl,
OBITOBOI XOJIOAUJIbHUK, KOHAUIIUOHECD.

JlemoHcTpamuu

e l3MeHeHUWe BHYTPEHHEW SHEPTHH TeJla IPU COBEPIICHUH PAaOOTHI: BBUIET MPOOKHU U3
OYTBUIKM IO ICUCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTeM TpeHus (BUICOAEMOHCTPAIIHS).

e l3MeHeHue BHYTPEHHEH SHEPIrUu (TeMIepaTyphl) Tella Py Terionepeaaye.

e OnbIT 110 a1Ma0ATHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

e Mogenu mnapoBoil TypOWHBI, IBUTATEIS BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JBUTATETIS.

YyeHn4YeCcKuii SKCIIEPUMEHT, TAOOpaTOpHBIE PAOOTHI

e U3MepeHue yienbHOM TEMI0EMKOCTH.
Tema 3. ArperatHble cocTosinus BemecTBa. ®a3oBbie Mepexoabl
ITapooGpazoBanue u kKoHaeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAas U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3Ayxa. HackllieHHsblil nap. Y aenbHas Teriora napooopa3oBaHusi. 3aBUCUMOCTh
TEMIIEpATypbl KUIIEHUS OT JaBJICHUS.
Teepnoe teno. Kpucramnnmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTtepuaisl. [l1aBienne u kpucraumsanus. Y IeiabHas
TerioTa miasieHus. Cyonumarus.
YpaBHeHHE TEIIOBOro OanaHca.
TexHu4eckue yCcTpOMCTBa M MPAKTHYECKOE IPUMEHEHHE. TUTPOMETP MW IICHXPOMETP,
KaJIOPUMETP, TEXHOJOTMU TIIOJYYEHHs COBPEMEHHBIX MAaTepHaloB, B TOM 4HCIIE
HaHOMaTEpPHAJIOB, 1 HAHOTEXHOJIOTUHU.
JlemoHCTpannu

o (CBONiCTBa HACHIIIEHHBIX MTAPOB.

o Kunenue npu NOHMWKEHHOM JABJICHUU.
e CrocoObl U3MepeHNs BIAKHOCTH.



° HaGHIOI[eHI/Ie HarpCBaHuid U IJIABJICHUA KPUCTANIMYCCKOTO BCIICCTBA.
. HGMOHCTpaHI/IH KpUCTAJLJIOB.

VY4eHndeckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI

o l3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO31yXa.
Pazjnen 4. DaekrpoauHaMunka
Tema 1. DnekTpocTaTuka

DIIeKTpu3anus Tell. DIEKTpUuueckuid 3apsa. [IBa Buaa snekTpudeckux 3apsaaoB. [I[poBoaHukwy,
JTUAJICKTPUKU U TTOJIYITPOBOIHUKH. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

BszaumopeiictBue  3apsimoB.  3akoH  Kynona.  ToueuHbIi  JIEKTpUYECKUIl  3apsj.
Onexrpuueckoe nose. HanpspkeHHOCTh 3nexkTpudeckoro mnois. [IpuHnun cynepnosuuuu
ANEKTPUYECKUX MoJIeH. JINHUN HANPSY)KEHHOCTHU AJIEKTPUUECKOIO MOJIS.

Pabora cun snexrpocraruueckoro nodsi. [lotennuan. Paznocts noreHnmanos. [IpoBogauku
U AUDJIEKTPUKH B 3JIEKTPOCTATHUECKOM I0JI€. J[nanekTpudeckas IpoOHULAEMOCTb.

OnexTpoeMkocTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IJIOCKOIO KOHJAEHcaTopa. OHEprus
3apsHKEHHOTO KOHACHCATOPA.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHHME. DIIEKTPOCKOIL, JJIEKTPOMETD,
UIEKTPOCTATUYECKAS 3ALUTA, 3a36eMICHUE NIEKTPOIPUOOPOB, KOHJIEHCATOP, KOIMMPOBAIbHBIH
anmnapar, CTpyWHBIH IIPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO M MPUHUMII ACHCTBUSA IIEKTPOMETPA.

e BzanMopelicTBHE HaJIEKTPU30BAHHBIX TEIL.

e DJEKTPUYECKOE I0JIE 3aAPSKEHHBIX TE.

e IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM IOJIE.

e DJEKTpOoCTaTUYECKas 3allluTa.

o JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.

e 3aBHUCHMOCTb 3JEKTPOEMKOCTH IIOCKOTO KOHJEHCATopa OT IUIOU[aJAM IJIACTHH,
paccTosIHUSA MEXY HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOTHI
o M3mepeHue dIeKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIH 1eKTpUYecKuii TOK. TOKH B pa3IM4YHbIX cpeaax

DONEKTPUUECKUH TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa. VICTOUHMKM TOKa.
Cuna toka. [TocTostHHBIN TOK.

Hamnpsoxenue. 3akon Oma a1 ydacTka HEru.



DJIEKTPUYECKOE CONPOTHUBJICHUE. YIeIbHOE CONPOTUBICHUE BeliecTBa. [locienoBarensHoe,
napajielIbHOe, CMEIIAHHOE COCTUHEHUE TIPOBOTHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIenna. MOIHOCTB 3IEKTPUIECKOTO TOKa.

DNEKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIECHHWE MCTOYHMKA TOKa. 3akoH Oma Jyist
OJIHOM (3aMKHYTOI) 3JIeKTpruUecKoii menu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs IMPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTH COIPOTHBIICHHS METAIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonnuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJUMOCTb MOIYIPOBOJHUKOB. CBOHCTBA
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

DOneKTpUYecKUid TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAs
aucconuanus. DIEeKTPOIIn3.

DJIEKTpUYECKUH TOK B ra3ax. CaMOCTOSITEJIbHBIA U HECAMOCTOSTENbHBIN pa3psa. MonHus.
Ilna3ma.

TexHnyeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE. aMIIEPMETP, BOJBTMETP, PEOCTaT,
HUCTOYHUKU TOKAa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBJICHHUS, BAaKyyMHBI JUOJ, TEPMHUCTOPHI M  (OTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN MO/, TaIbBaHUKA.

JlemoHCTpanuu

W3mepeHue cuibl TOKa U HaIPsKEHUS.

e 3aBHUCHUMOCTD COMMPOTUBJICHUA HUJIIMHAPUYCCKUX IMPOBOJHUKOB OT JJIMHBI, TIOIIAAN
HOTNIEPEYHOI 0 CEYeHUs U MaTepuaa.

o (CMemaHHO€ COEMHEHNE TPOBOJHUKOB.

o IIpsimoe wu3MepeHue  HnekTpoABWXKymied  cuibl.  KopoTkoe — 3aMblkaHue
TaJIbBAHNYCCKOTO 3JICMCHTA U OLICHKA BHYTPCHHETO COIIPOTUBJICHUA.

e 3aBUCHMOCTb COIPOTHUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

o IIpoBOIMMOCTB 3IEKTPOIUTOB.

o MckpoBoii pa3psi ¥ MPOBOAUMOCTh BO3/1yXa.

e  OIHOCTOPOHHSS MPOBOJAUMOCTH JUOAA.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o 3yyeHue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.
o lM3mepeHue OIIEKTPOABMKYIIEH CHUIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

. Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MesknpeamMeTHble CBSI3H



Wzyuenne kypca ¢usmkm 6a3oBoro ypoBHs B 10-M Kilacce OCYIIECTBIISICTCSI C Y4ETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBSI3€H € KypcamMH MaTeMaTHUKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTUU.

MexnpeaMeTHbIC MOHATHS, CBI3aHHBIEC C U3YYEHUEM METO0B HAyYHOTO MMO3HAHMUS: SIBJICHUE,
Hay4Hbld (akT, THMOTe3a, QulMUecKas BeIWYMHA, 3aKOH, Teopws, HaOJI0ICHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Matemaruka: pelieHue CUCTeMbl ypaBHEHUH, TuHelHas QyHKuMs, napadoia, runepoona, ux
rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U UX IPOECKUUU HA OCH KOOPIUHAT,
CJI0)KEHHE BEKTOPOB.

Buonorusi: MexaHn4yeckoe OBW)KEHHE B JKMBOHM mpupoje, auddysus, ocMoc, TEII000MeH
’KUBBIX OPraHU3MOB (BUBI TEIIONEPEIauH, TEIFIOBOS PABHOBECHE), JIICKTPHYCCKUEC SBICHHS
B JKUBOU IIPUPOJIE.

Xumus. JUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHUC ATOMOB M MOJICKYJ, MOJIb BCIICCTBA,
MOJISIpHass Macca, TCILIOBLIC CBOMCTBaA TBEPAbIX TCII, JKUJKOCTEH M Ta3oB, QJICKTPHUUYCCKUC
CBOICTBA MCTAJJIOB, DJICKTPOJIUTUUCCKAA JUCCOoOUAallWA, raJibBaHUKA.

I'eorpacdus: BnaxXHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

TexHonorusa: nmpeoOpa3oBaHUE IBMXKEHUH C HCIOJB30BAaHHMEM MEXaHM3MOB, Y4eT TPEHHs B
TEXHUKE, MOIIIUITHAKH, UCIOIb30BaHHE 3aKOHA COXPAaHCHHUS UMITYJbCca B TeXHUKe (pakera,
BOJOMET H Jp.), JBHIraTelb BHYTPEHHEr0 CropaHus, TmapoBas TypOHWHA, OBITOBOW
XOJIOMJIBbHUK, KOHJUIMOHEP, TEXHOJOTHUH MOJIYYEHHs] COBPEMEHHBIX MAaTepHalioB, B TOM
4lCJIE HAaHOMAaTEpUAJIOB, W HAHOTEXHOJIOTHMH, JJIEKTPOCTAaTHUYECKas 3allluTa, 3a3€MIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, 3JIEKTpOHAarpeBaTelibHble MpUOOpHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, FaJIbBAaHHKA.

11-1 kiaace

Pa3nen 4. DiaekTpoanmHaMuKa

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHUS

[TocrossHHBIE MarHUTHI. B3anmoneiicTBHE MOCTOSHHBIX MAarHuTOB. MaruutHoe mnose. Bexktop
MAarHUTHOM MHAYKUMHU. [IpuHOMO cyneprno3uiuy MarHUTHBIX IOJed. JIMHUM MarHuTHOM
UHAYKIMU. KapTuHa TuHW MarHUTHOM MHIIYKIIMU TTOJIS1 TOCTOSIHHBIX MarHUTOB.

MarauTHOEe TOJIe MPOBOJHUKA C TOKOM. KapTMHa nMHWIA HMHAYKIMA MArHUTHOTO TOJIS
JUTMHHOTO MPSMOTO IMPOBOJHUKA M 3aMKHYTOI'0 KOJIBLEBOIO MPOBOJIHHUKA, KATYIIKH C TOKOM.
OnbIT Opcrena. BzaumoaericTBue NpoOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, ee MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, ee MOysb M HanpasJieHHe. [[BrkeHNe 3apsKEHHOM 4acTUIBl B OJTHOPOIHOM
MarHuTHoM noJie. PaGota cuier Jlopena.



SIBneHue DIEKTPOMArHUTHOM MHAYKIUU. IIOTOK Bexkropa MarHUTHOM HHIYKLUU.
ONEeKTPOABMKYIIAsl CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM UHAyKuuu Papazes.

BI/IXpeBOG QJICKTPHUYECKOE II0JIC. BHCKTPOIIBI/I)KYH_IB,H Cujla HUHAYKIMK B IIPOBOIHHKE,
ABMIKYIIEMCS TOCTYIIATCIIBHO B OAHOPOJHOM MAroHuTHOM IIOJIC.

[IpaBuio Jlenna.

NuaykTuBHOCTE. SIBIEHNE CAaMOMHAYKLINU. DICKTPOABIKYIIIAS CHUJIa CAMOUHAYKIIUU.
DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texuudeckue yCTpOﬁCTBa M IPAKTHYCCKOC MNPUMCHCHHUC. IIOCTOSAHHBIC MArHUTHI,
QJICKTPOMAIrHUTHBI, JJICKTPOABUIATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA
I1€Yb.

JlemoHCTpanuu

e OmnsIT OpcTena.

e  OTKJIOHEHUE 3JEKTPOHHOrO IMy4YKa MAarHUTHBIM I10JIEM.

o JIMHUW MHAYKINUH MarHUTHOTO IOJIA.

o B3saumopaeiicTBue AByX MPOBOJIHHUKOB C TOKOM.

e Cuna Amnepa.

o JleiictBue cuibl JIopeHIIa Ha NOHBI AJIEKTPOJINTA.

o JSIBnEHME 2IEKTPOMAarHUTHON MHIYKLUH.

o [lIpaBuno Jlenna.

e 3aBUCHMOCTb OJJIEKTPOJABWKYILEH CHJIBl HHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHMTHOT'O TIOTOKaA.

o SIBneHME cCaMOMHAYKLUU.

Y4eHnueckui HIKCIIEPUMEHT, JTabopaTOpHbIe pabOTHI

e M3yyeHue MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

o HccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

e HccnenoBanue siBIEHUS AIEKTPOMArHUTHOW WHIYKITUU.
Paznen 5. Koyiedanusi 1 BOJIHBI
Tema 1. Mexanu4eckue M 3JIeKTPOMArHUTHbIE KoJIeOaHUs
Konebarenbnast cuctema. CBoOOgHBIE MeXaHWUYecKHWe Konebanus. [apMoHHMuecKue
koneOanus. Ilepuon, wactora, ammumtyna u (asa konebGanuid. [IpyXWHHBI MasTHUK.
Martematuueckuii MassTHUK. Y paBHEHHE rapMOHUYEeCcKUX konebanuii. [IpeBparenne sHepruu

IIPY TApPMOHUYECKHUX KOJIEeOaHUX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HJICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHANOTHUS MEXAY MEXaHHYECKUMH U DIIEKTPOMATHUTHBIMU



koneOanusMu. @Popmyna TomcoHa. 3akoH COXpaHEHMsI SHEPIMH B MJICAIbHOM
KoJIe0aTenbHOM KOHTYpE.

[IpencraBneHue o 3aTyxarolMX KosieOaHUsAX. BbIHyXeHHble MexaHH4eckue KoseOaHMs.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHUHYCOMIAIBHBIM MNEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKaA.
AMIUTUTY/IHOE U JEHCTBYIOIEE 3HAUEHUE CUJTbI TOKA U HANIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada © MOTPEOJICHHE JICKTPUYCCKOW SHEPTHUU.
DKOJIOTHYECKHE PHUCKU TpU TMPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
3JIEKTPOSHEPTUHU B OBCEHEBHOMN KU3HHU.

TexHu4eckue yCTporCTBa U MPAKTUYECKOE ITPUMEHEHHUE: MIEKTPUIECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JTMHUU JIEKTPOIEPEIayH.

JlemoHCTpanuu

e MHccnenoBanne mapamMeTpoB  KOJEOATENbHOH  CHCTeMbl  (IPYKHHHBIA WK
MaTeMaTHYECKUI MasTHHUK).

e HaOmroneHue 3aTyXammux KOJIeOaHwiA.

e HccrenoBanue CBONCTB BBIHYXJICHHBIX KOJICOAHHIA.

e Habmonenue pe3oHanca.

o CBOOOIHBIE AEKTPOMArHUTHBIE KOJICOAHMS.

e OcumwuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HANpsDKCHUS OT BPEMEHH) JUIs
ANIEKTPOMArHUTHBIX KOJIEOaHUH.

e PesoHanc mpu  mOCNENOBAaTEIBHOM  COCAMHEHHHM  PE3HUCTOPA,  KAaTYIIKH

WHIyKTUBHOCTH M KOH/IEHCATOPA.

Mozesb JTUHUM AJIEKTPOTIEePEaadH.

YdeHnueckuil SKCIepUMEHT, 1TabopaTOpHbIE paboThI

o HccnenoBanue 3aBUCHMOCTH MEPHO/A MaJbIX KOJIeOaHUN Ipy3a Ha HUTU OT JJIMHBI
HUTH U Macchl rpys3a.

e HccnepoBaHne NEPEMEHHOTO TOKA B LENM W3 IOCIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTopa.

Tema 2. Mexannuyeckue U 3J1eKTPOMATHUTHbIE BOJIHBI

MexaHnueckue BOJIHBI, ycioBHUs pacnpoctpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHus u
muiHa BosiHbl. [lomepeunsle W mpojaonbHble BoOJHBL. HWHTepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. YCIOBHS H3JIYUYCHHUS OJJIEKTPOMATHUTHBIX BOJH. B3ammHas
opueHranus BekTopoB E, B, V B anexrpomarautHo# BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH. OTpa)kK€HHe, IpeloMJIeHue, noispusauus, audpaxmus, uHTepdepenuns. CKOpOCTh
AJIEKTPOMArHUTHBIX BOJIH.



[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpiMeHeHNe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIUIIB paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.
DIEKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOIIEH CPEebl.

TexHu4ecKkue yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE. MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPA3BYKOBasl IMATHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paJuonpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

JeMoHcTpanuuun

e OO6pa3zoBaHue U paclpoOCTPaHEHUE TOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

o Konebmiromeecs Teno Kak HCTOYHUK 3BYKa.

o HaGmonenne oTpakeHHsI U PEIOMIICHUS] MEXaHUYECKUX BOJIH.

o HaOmonenne nateppepeHuny u Auppakuuy MEXaHMYECKUX BOJIH.

e 3BYKOBOI1 pe30oHaHC.

o HaOmonenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW M 4aCTOTON
KOJICOAHUH.

o UccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH. OTpPaXEHHE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmosMHEHOE pacpOCTpaHEHHE CBETA B OJHOPOJHOW CpEle.
JIyu cBetra. ToyeUHBI UICTOYHUK CBETA.

Otpaxenue cBera. 3aKkoHbl OTpakeHHs cBera. l[locTpoeHune u300paxeHH B IUIOCKOM
3epKaie.

[Ipenomienue cBeta. 3aKOHbBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb NPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yros HOJTHOTO BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LBerT.

Cobuparomue u paccenBaroiiye TuH3bl. ToHKas auH3a. DOKycHOe pacCcTOsSHUE U ONTHYECKast
cwiia ToHKOM nuH3bl. [locTpoeHne n3o0pakeHni B cOOMpAIONINX U PACCEHUBAIOIINX JIMH3AX.
dopmyJia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Matepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUST HaOIIOICHUS
MakCUMyMOB ¥ MHHHUMYMOB B WHTEp(EPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakmus ceera. JAudpakunonHas pemerka. Y ciaoBue HaOMIOASHHS TIaBHBIX MAKCUMYMOB
MIPU NaICHUH MOHOXPOMATHUYECKOTO CBETa Ha NU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHHWE. OYKH, JIyna, QoToarmapar,
IIPOEKIMOHHBIN anmnapaT, MHKPOCKOII, TEJECKOI, BOJOKOHHAs OITHKA, AU(paKIHMOHHAs
pelieTKa, NoJsIpOu.

JlemoHCTpanuu

o IlpsMonuueiiHOe pacmpocTpaHeHHE, OTpPaKCHHE M IPEIOMICHHE  CBETa.
OnTuueckue npruOOpHI.

o IlonHoe BHyTpeHHEE OTpakeHHEe. Mo/ienb CBETOBO .

o MHccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

e Mopenu MUKPOCKOIA, TEIECKOTa.

o Habmonenue uHTEpQEepeHIINN CBETA.

o HaOmoaeHue nudpakiuy cBera.

o Habmonenue aucnepcuu cBera.

o [IlomydeHue criekTpa ¢ MOMOIIBIO TPU3MB.

o IlonyuyeHue crekTpa ¢ MOMOILBIO TU(HPAKIINOHHON PELIETKH.

o HaOmonenue nmonspusanyu cera.

Y4yeHnueckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI
o l3MepeHue nokasarens NpeIOMIICHHS CTEKIIA.
o MHccnenoBanue cBOMCTB M300pakeHUH B TMH3AX.
o Habmonenne aucnepcuu cBera.
Pazgen 6. OcHOBBI clleHAIBHOI TEOPUH OTHOCUTEIBHOCTH
I'paHnubpl MPUMEHMMOCTH KJIAaCCHYECKOM MexaHuku. IlocTynaTtel cnenuansHOM Teopuun
OTHOCUTEJIBHOCTH. HHBAapUaHTHOCTb MOJIYJSl CKOPOCTHM CBETa B BaKyyMe, IPUHIUI
OTHOCHUTENIbHOCTH DHWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPTHUs MOKOS.
Pa3nen 7. KBantoBasi puznka

Tema 1. Dj1eMeHTbI KBAHTOBOI ONTUKH

®oronsl. ®opmyna [lnanka cBsi3u >HEpruM QOTOHA C €ro YaCTOTOM. DHEPrusi U UMIYJIbC
¢doTtoHa.

OtkpsiTue u uccnenoBanue goroddpdexra. Onwitel A. I'. CTonetoBa. 3akoHbl poTOdIPdEKTa.
VYpaBuenue DiinmreitHa g pororddexra. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. OnwiTel [1.H. JIeOenena.

XUMHUYECKOe IEUCTBUE CBETA.



TexHuueckue yCTpOHCTBA W TPAKTHUYECKOE NpUMEHEHHEe: (OTO3IEMEHT, (HOTOAATUHK,
COJIHEYHas Oatapes, CBETOAUO.

JeMoHcTpanunun

e ®oTo3ddexT Ha yCTAaHOBKE ¢ IUHKOBOW IIIACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

e CBeTOoaHOI.

e Comnneynas 6arapes.
Tema 2. CTpoeHune aToma
Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuro o -yacTtuil. [lmanetaphas
Mozens aroma. [locrymarer bopa. 3nydenue u nornomniearne (GOTOHOB MPH MEPEX0Ie aToMa
C OJTHOTO YPOBHS SHEpruu Ha Apyroi. Bumel crektpoB. CrekTp ypoBHEH SHEpruM aroma
BOJIOpOJIA.
BostHoBbIe cBoticTBa yacTull. Bosubl ne bpoitis. KopnyckynsipHO-BOJTHOBOM JTyain3M.

CroHTa"HHoe U BBIHYXXKJACHHOC U3JTYUCHHUC.

TexHnuueckne yCTpOWCTBA W NPAKTHYECKOE IMPUMEHEHHE. CIEKTPaJIbHBIA  aHAJIU3
(cmiekTpockort), Ja3ep, KBAHTOBBIH KOMITBIOTE.

JleMoHCTpanuu
e Mopnens onbita Pezepdopna.
o Omnpenenenue AMMHBI BOJHBI JIa3epa.
o HabmroneHue nuHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
o Jlazep.
YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI
o Halmonenue nuHeyaToro cuexkTpa.
Tema 3. AToMHOe s1IpO
OKCIEPUMEHTHI, JTOKa3bIBAIOIINE CII0KHOCTh CTPOCHHUS sAapa. OTKpPBITHE PaAMOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHuo cocTaBa paJMOaKTHBHOTO u3iydeHus. CBoiicTBa

anb(ba-, 6eTa-, ramMmma-us3JIydcHus. Biusane PaanOaAKTUBHOCTH HA XUBBIC OPraHU3MBEI.

OTtkpbITHE TIpOTOHA W HelTpoHa. Hykionnas monens siapa [eiizenbepra—lBanenko. 3apsiy
sapa. MaccoBoe uucio sjapa. M3oromnsi.

Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacnaa. ['amma-uznmyueHue. 3akoH
PaZMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepusle peakuuu. Jlenenye u CUHTES SIED.



Snepubiii  peakrop. Tepmosimepusiii  cunTe3. [Ipobmembl M TEPCHEKTHBBI  SACPHOMN
JHEPreTUKU. JKOJIOTMYECKUE aCIIEKThI IAEPHON S3HEPTETUKH.

OnemeHTapHbIe YacTULBI. OTKPBITHE TO3UTPOHA.
MeToabl HaOMIOICHHUS U PETUCTPALIUH 3JIEMEHTApHBIX YaCTHUILI.
@dynnaMmeHTaIbHBIE B3aUMOAEHCTBUSA. EquHCTBO (hr3nyeckoit KapTUHBI MUpA.

TexHu4yeckue YCTpONCTBA M MPAKTUYECKOE NPHUMEHEHHWE. JO03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMOa.

JlemoHCTpanuu

e CueTyuK MOHU3HUPYIOUIUX YACTHII.
Y4eHuueckui IKCIIEpUMEHT, J1ab0opaTOpHbIE pabOThI

e MHccnenoBanue TpekoB yacTull (110 roToBbIM GoTorpadpusim).
Pa3nes 8. DjieMeHTHI ACTPOHOMMU U ACTPOPU3NKH
Otanel pa3BUTHS acTpoHOMUH. [IprKiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUU.
Bun 3Be3nnoro neda. Co3Be3nus, spKue 3B€3/1bl, INIAHETHI, UX BUAUMOE JBHUKEHUE.
ConHeyHas cucTeMa.
Comnnne. ConueyHasi akTUBHOCTh. Mcrounuk osHeprum CosHIIa W 3Be31. 3BE3MbI, HX
OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3[IbI
TJIaBHOW TTOCIIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTB» IS 3BE3] TJIAaBHOM
MOCJIeIOBaTeILHOCTH. BHyTpeHHee cTpoeHue 3Be3d. CoBpeMEHHBIE MPEJCTaBICHUS O

MPOUCXOKACHUHN U 3BOJIFOIUN COJ'IHLIa " 3BC3/I. OTaIbl JKU3HU 3BC3 .

Mnineunsiii [IyTe — Hama [Nanaktuka. [lonoxenue n npmxenne Connna B ['anaktuke. Tumsl
rajakTvk. PaguoramakTuku u kBazapbl. YepHbIE IbIPHI B SAPAX FaJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa60na. PaszOeranue ramaktuk. Teopus
bonbioro B3peiBa. PennkToBoe n3mydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpobieMbl aCTpPOHOMUMU.

Yyennueckue HaOIIOICHUS

Habmtoienust HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAaHUEM KOMITHIOTEPHBIX MPHIOKEHUHN st

OIIpeJIeJIEHUs TIOJI0KEHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J]aTy. OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3Be3.1bl.



Habmtonenus B reneckon Jlynsl, maner, Mieunoro IlyTu.
O0o0maroniee NoOBTOpPEHUE

Ponb ¢pu3uky 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUATbHON M 3THUECKON
chepax AEATeTbHOCTH YENOBEKAa, POJIb U MECTO (M3MKH M aCTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHUPA, POJIb (PU3MUECKOW TEOpHH B (DOPMUPOBAHHM TMPEICTABICHUHA O
¢bu3nveckoil KapTuHe MUpa, MECTO (PU3NIECKOI KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPOJIC.

MesknpeamMeTHble CBSI3H

W3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 1l-M Kilacce OCYLIECTBIISETCS C Y4E€TOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OWOJIOTHMH, XHUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIC TOHATHS, CBI3aHHBIC C U3YYEHUEM METO0B HAyYHOTO MMO3HAHMS: SIBJICHNUE,
HayuyHblii (akT, THUMOTe3a, ¢uU3MYECKas BEIMYMHA, 3aKOH, Teopus, HaOII0JCHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

MaremaTrKa: pEUICHHE CUCTEMbl YypPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU. CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
MIPOEKIIUHN Ha OCH KOOPJIUHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIUH,
MIPU3HAKH [10JI00US TPEYTOJIbHUKOB, ONpeeNICHHE TUIOIAAN TUIOCKUX (GUryp U oobema Tell.

buonorus: snekTpuueckue SBICHUS B )KHBOM MPUPOJIE, KOJaeOaTebHbIC IBUKEHUS B KUBOU
MPUPOJE, ONTUYECKHE SBICHHUS B JKUBOM NPUPOJE, ACHCTBUE paAuallid Ha >KUBbIC
OpraHU3MBbl.

XUMUA. CTPOCHHE AaTOMOB M MOJIEKYJ, KpUCTAUIMYECKas CTPYKTypa TBEPIbIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOM PEIIeTKH, CIIEKTPATbHBIN aHAU3.

l'eorpadusa: mMarHuTHBIE TOJIOCAa 3€MIIM, 3alleKd MAarHUTHBIX DPYyA, (OTOChEMKa 3€MHOUN
MMOBEPXHOCTH, MIPEICKA3AHUE 3EMIICTPSICCHHUIA.

TexHojorus. JTUHAHA QJICKTPOIICpCAavu, rCHEpaTOp MEPCMCHHOTO TOKa, 3JICKTPOABUTATCIIb,

WHIYKIIMOHHAs TIeYb, pajap, paIuoNpUEMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHASI ONTHKA, COTHEUHas 6arapes.

TemaTnueckoe MIAHUPOBAHUE

s
10-i kiace
Ne HanmenoBanu | KoinvecTBo yacoB
H/' € pas3ienoB H DaexkTpoHHbIe (HH(POBHIE)
TeM Beer | KourpoubHbl | IIpakTHYECKH | ogpa3zoBaTelbHbIE pecypebl
" | nporpammbi | © e pa6oThI e paboThl




Paznen 1. ®PU3UKA U METOIbI HAYYHOI'O IO3HAHUSA

®dusuka u bubmuoreka DI'UC «Mos
1.1 |MeTomst 9 mkoja» — lesson.academy-
"™ | Hay4HOTO content.myschool.edu.ru/03/1
MMO3HAHUS 0
Uroro no pazneny |2
Paznen 2 MEXAHUKA
Poccuiickas JJIEKTPOHHAs
2.1 | Kunemartuka 5 KO —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 https://resh.edu.ru/subject/28/10/
3aKOHBI
2.3 |coxpanenuss B |6 https://resh.edu.ru/subject/28/10/
MEXaHHUKE
Utoro no pazneny 18

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

https://resh.edu.ru/subject/28/10/

3.2

OCHOBBI
TEPMOIUHAMUK
u

10

https://resh.edu.ru/subject/28/10/

3.3

ArperatHble
COCTOSIHUS
BEILIECTBA.
da3oBbIE
IIEePEX OBl

https://resh.edu.ru/subject/28/10/

Hroro no pazneny

24

Paznea 4. 9JIEKTPOIUHAMHUKA

DIIEKTPOCTATUK

4.1 N 10 https://resh.edu.ru/subject/28/10/
TlocTostHHBIH
JIEKTPUYECKUI
4.2 [tok. Toxku B|12 https://resh.edu.ru/subject/28/10/
pa3IMYHBIX
cpenax
Hroro mo pazneny |22
IToBTOpeHUE 2 https://resh.edu.ru/subject/28/10/
OBILIEE 68



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

KOJIMYECTBO

YACOB 1o
I[TPOTPAMME
11-i1 knace
KosnuyecTBo yacos DIeKTPOHHBIE
Ne | HammeHoBaHMe (uudposbie)
n/ |pasaeor M TeM | Beer |Kontpoanust | Hpakruueck oGpasoBaTebHBIE
I | OporpaMMbl o e paGoThI ue paboTel | pecypchl

Pazgen 1.9JIEKTPOAUHAMMUKA

bubmmoreka ®PI'MIC «Mos
mkojga» — lesson.academy-
content.myschool.edu.ru/03/

MaruauTHoE moJe.
1.1 | OnexkrpomarnutH |11 1 3
ast MHIYKIAS

11
Utoro no pazneny 11
Pazngen 2. KOJIEBAHUS U BOJIHbI
MexaHnuyeckue u Poccuiickas  3nekTpoHHAs
2.1 | snekTpoMaruutH |9 1 IIKOJIA —
bI€ KOJICOaHUs resh.edu.ru/subject/28/11/

Mexannueckue u https://resh.edu.ru/subject/28/1

2.2 | DNEKTPOMArHuTH |5 1 1

bI€ BOJIHBI =
2 3 | Onmuka 10 3 gjtps://resh.edu.ru/sub|ect/28/1
Uroro no pazaeny 24

Pasznea 3.0CHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI

CIIelIaIbHON https://resh.edu.ru/subject/28/1
3.1 4 1

TEOpUH 1/

OTHOCUTCJIBHOCTHU
Hroro mo pazaeny 4

Paznen 4 KBAHTOBAS ®PU3UKA

SHGMCHTBUI https://resh.edu.ru/subject/28/1
4.1 | KBaHTOBOMU 6 1
OIITUKU =

https://resh.edu.ru/subject/28/1
1/

4.2 | Ctpoenue atoma |4

https://resh.edu.ru/subject/28/1
1/

4.3 | AToMHOE s11po 5



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Hroro mo pazaeny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DTICMEHTEI https://resh.edu.ru/subject/28/1
5.1 | actpoHOMUHM ul7 1 1

acTpou3uKu -
Hroro no pazaeny 7

Paznen 6.0BOBIIAIOIINEE IIOBTOPEHUE

6.1 O0o0maroree 4 https://resh.edu.ru/subject/28/1
"~ | moBTOpEHNKE 1

Utoro no pazneny 4

ToBTopene 3 r11;tps://resh.edu.ru/sub|ect/28/1

OBIIEE

KOJIMYECTBO

YACOB 11O 68 4 !

[TPOTPAMME



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
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