Padouasi nporpamma no ¢gusuke 6azoBoro ypoBHs s 10-11-x kiaccon

IHosicHUTEABbHAA 3aIIMCKA

PaGouas nporpamma no ¢usuke Ha ypoBEHb CpeIHEro o0iero oopa3oBaHus s
obyuatomuxcst 10-11-x kmacco MOY «COII um.B.M.KoxkoBay c.n.Kummnek pazpaborana B
COOTBETCTBHUH C TPEOOBAaHUSMU:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAApTa CpeTHEro o0miero 00pa3oBaHus»
(c U3MEHEeHUAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu ¢eaepaibHoi
00pa3oBaTebHON MPOTpaMMBbl CPETHETO 00IIET0 00pa30BaHUSY,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluy U OCYIIECTBIICHHS 00Pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e KOHIEMIIMYU TpenoJaBanus yueOHoro npeamera «Dusnkay;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YYCHHUS, OTABIXA U O3JJOPOBIICHHS JACTECH M MOJIOJICKU,
YTBEPKJIEHHBIX TOCTAaHOBJICHHUEM IITaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHoCcTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBeKa (hpakKTOPOB CPEIbl OOMTAHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e yueOHOTO IJIaHa CpeIHEro 00IIero o0pa3oBaHus, YTBEPKICHHOTO nmpukazom MOY
«COIII um.B.M.KoxkoBa» c.n.Kummnek ot 30.08.2023 Ne 145 «O6 yTBepx)aeHun
OCHOBHOM 00pa30BaTEILHON MPOTPaMMbI CPETHETO OOIIET0 00pa30BAHUSY;

e (enepanbHOil paboueil mporpammsl o yueOHOMY npeaMeTy «Pu3nka» 6a30Boro
YPOBHH.

PaGouas mporpamma opreHTHpPOBaHA HA 11E€BbIE TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepanbHO padboueit mporpamme Bocnutanus MOY «COIIl um.B.M.KokoBay
c.n.Kummek

[Tporpamma o pusuke 6a30BOro ypOBHS Ha YPOBHE CpelHEro o0Iero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE TOJIOKEHUN U TPEOOBAHMI K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM
obpazoBaTenbHOU porpaMMel, peacraBieHHbIXx B PI'OC COO, a Takxke ¢ yueToMm
(benepaibHON pabouelt MporpaMMbl BOCTIUTAHUS M KOHIIETIAN TTPENOIaBaHus yueOHOTO
npenmMera «Pusnka» B 00pa3zoBaTeNbHbIX opraHu3anusasx Poccuiickoit deneparumy,
peanu3yronmXx OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI.

ConeprkaHrie porpamMMEI 1o (pHU3MKE HAMPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyyaromuxcs 10-11 kmaccoB npu 00yueHnu ux GpusuKe Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-AEATEIILHOCTHOr0 noaxo/a. [Iporpamma o ¢gpusnke COOTBETCTBYET



tpedoBanusiM OI'OC COO K mIaHuPyeMbIM JTUYHOCTHBIM, TPEAMETHBIM U METAIPEAMETHBIM
pe3ynbraTtaM o0ydeHus, a TAK)KE YUYUTHIBACT HEOOXOIUMOCTh PealTU3alui MEXITPEAMETHBIX
CBs3ei (PU3MKHU C eCTeCTBEHHO-HAayUYHbIMH Y4eOHBIMU NpeaMeTaMu. B Heil onpenenstorcs
OCHOBHBIC 11eJTM M3y4eHUS (PU3UKH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus, INIaHUPYEMbIe
pe3yJIbTaThl OCBOCHUS Kypca PU3HMKH: JIUYHOCTHBIC, METAIPEIMETHBIC, TPeAMETHbIC (Ha
0a30BOM ypOBHE).

[TporpamMma o pu3uke BKIIFOYALT:

e IUIAaHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pU3uku Ha 6a30BOM ypOBHE, B TOM
YHCIie TIPEMETHBIE Pe3yIbTATHI IO TOJaM O0yUYCHHUS,
e cojepxanue yueOHoro npeamera «dusukay mo rogam o0ydeHusl.

®du3uka Kak Hayka 0 HanboJee 00IIKX 3aKOHAX MPHUPO/IbI, BHICTYIIAs B KAUeCTBE y4eOHOTO
IIpeIMEeTa B ILIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYKarolleM
mupe. LIkonpHBIH Kypc PU3UKK — CHCTEMOOOPA3YIOLIUH 1711 €CTECTBEHHO-HAYYHBIX
Y4eOHBIX IPEMETOB, MMOCKOIBbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB U
SIBJIGHUH, N3y4aeMbIX XUMUEH, Ouonoruei, puznueckoit reorpadueit U aCTpOHOMHUEH.
Hcnonp3oBanne 1 akTUBHOE IPUMEHEHNE (PU3UUECKUX 3HAHUI ONpEIeNsieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TTOJTyYeHHSI HOBBIX MaTEpPHAJIOB C 33JJaHHBIMU CBOWCTBAMH U Ap. M3ydueHnue Gpusnku
BHOCHUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa
oOyyJaromuxcs, B GOPMHUPOBAHNE YMEHHI MPUMEHATh HAyYHBIH METOJ IO3HAHUS TIPU
BBITIOJTHEHUHN UMH YUYE€OHBIX MUCCIIECIOBAHU.

B ocHoBy Kypca puzuku A1 ypoBHS CpeIHEero 001Iero oopa3oBaHusl MOJIOXKEH P UACH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIIUIIBI €70 MTOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEN KypC SIBJISI€TCS JOTMUECKH 3aBEPLICHHBIM, OH
COZIEPKUT MaTepuall U3 BCEX Pa3/iesioB (PM3UKH, BKIFOUAECT BONPOCHI KaK KIIACCHYECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepual Kypca (pu3nku oObeIMHEH BOKPYT
¢usnueckux teopuil. Benymmm B kypce siBisieTcst popMUpOBaHUE PEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U IOJIE.

Wnes rymarurapusanuu. Ee peamusanus mpeanoiaracT ucrojib30BaHne TYMaHUTapHOTO
MoTeHIrana GU3NIeCKol HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHUS GU3UKH C PAa3BUTHEM
O6HI€CTBa, a TaKKC C MUPOBO33PCHYCCKUMH, HPABCTBCHHBIMHU U 3KOJIOTHYCCKUMU
poOIeMaMHU.

I/I;[e;[ HpI/IKJIa,Z[HOﬁ HaIlIpaBJICHHOCTH. Kpr (bPISI/IKI/I npeanojaract 3HakOMCTBO € IIMPOKUM
KPYTOM TCEXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/II\/’I HN3YUYCHHBIX Teopnﬁ " 3aKOHOB.

Wnes sxonorusanuu peanns3yercs MoCpPeICTBOM BBEIEHUS AIEMEHTOB COJEPKAHMS,
MOCBSIIICHHBIX YKOJIOTMUYECKUM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PA3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaK)Ke 00CYKJIEHUS MPOOIJIeM parmoOHAIBHOTO
MIPUPOIONONB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.



Crep:KHEBBIMU dJIeMEHTaMH Kypca (U3UKH Ha YPOBHE CpEAHEro 001iero o0pa3oBaHus
SBISIFOTCSL u3uyeckue Teoprn (popMUpOBaHUE MPEACTABICHUN O CTPYKTYPE HOCTPOCHHS
¢busnueckoil Teopun, poiau GpyHAaAMEHTAIbHBIX 32aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O IPUPOJE, IPAaHUIIAX IPUMEHUMOCTH TEOPUN JUIsl OIMCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TPOIECCOB).

CucTeMHO-esTeIbHOCTHBIHN 10X0/] B Kypce GU3UKU peannu3yeTcs Mpex/ie BCero 3a cyer
OpraHU3aIMH SKCIEPUMEHTAIBHOHN eATebHOCTH oOydatouxcs. [ 6a3oBoro ypoBHs
Kypca QU3UKU — 3TO UCIIOJIb30BaHUE CUCTEMBI (PPOHTAIIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB U Ja00paTOPHBIX pabOT, KOTOPBIE B MPOrpamMme 1o (pusnke 0ObeANHEHBI B
00K CIUCOK YYEHNYECKUX NMPaKTHUECKUX padoT. BrljeneHue B yka3aHHOM NepeyHe
1a00paTOPHBIX PadOT, MPOBOAUMBIX JJIsI KOHTPOJIS U OLEHKH, OCYILECTBIISICTCS Y4aCTHUKAMHU
00pa3oBaTeNbHOrO MPOoIecca UCXOA U3 OCOOCHHOCTEN TNIAHUPOBAHUS U OCHAILLCHUS
kaOuHeta gusuku. [Ipu aToM obecrieunBaeTcst OBIaACHUE 00Y4aAIOIUMUCA YMEHUSIMHU
IIPOBOJIUTH KOCBEHHBIE U3MEPEHHUS, UCCIIEI0OBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH U
MIOCTAHOBKY OIIBITOB I10 TIPOBEPKE MPEATI0KEHHBIX THIIOTE3.

Bosbiioe BHUMaHUE yIEISeTCS PEIICHUIO0 PACYCTHBIX M KAUECTBEHHBIX 3a1a4. [Ipu aTom [uis
pacYeTHBIX 3a7a4 MPUOPUTETOM SBJISIFOTCS 337a49H C SIBHO 33IaHHON (PU3UIECKON MOJICIBIO,
MO3BOJISIOIINE TIPUMEHSTh U3YUSHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia
Kypca, TaK ¥ UHTEIPUPYsI 3HAHUS U3 PA3HBIX pa3lenoB. /[ KaueCTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIISIIOTCS 33/I1aHUSI HA OOBSICHEHUE MPOTEKAHUS (PU3HUUECKUX SBJICHUHN U
MIPOLIECCOB B OKPY KAIOIIEH KU3HH, TPEOYIOMIHE BRIOOpa PU3NICCKOM MOICIH JIJIsl CUTYaI[u!
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k MaTepHabHO-TEXHUYECKOMY 00€CTIE€UeHUIO
y4eOHOTro nporiecca 6a30BbI YpOBEHB Kypca (U3HKH Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs JOJDKEH U3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (PU3UKU WK B
YCIIOBUSIX MHTETPUPOBAHHOI'O KaOMHETa NMPEAMETOB €CTECTBEHHO-HAYYHOI0 LIMKJIa. B
KaOuHeTe PU3UKHU JT0JKHO OBITh HE00X0MMOe 1abopaTopHOe 000pyI0BAHUE TS
BBITTOJIHEHUS YKa3aHHBIX B ITPOrpamMMe 1o (PU3HKe yUeHHUECKUX MPAKTHYECKUX padoT
JI€MOHCTPAIlMOHHOE 000Py10BaHHE.

JlemoHCTpanronHoe o06opyaoBanue GOpMUPYETCS B COOTBETCTBUU C IPUHITATIOM
MUHUMAIbHON JOCTATOYHOCTH M 00ECIIeYnBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IPOTPaMMe
1o U3HUKe KIIOUYEBBIX JEMOHCTPAIUN JUTsl HCCIICIOBAHUS U3y4aeMbIX SBICHHUI U MPOIECCOB,
AMOUPHUUYECKUX U (PYHIaMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopatopHoe 000py10BaHKE ISl YIEHUUECKUX MPAKTHUECKUX paboT (OpMHUPYETCs B BUJIE
TEMaTHYECKNX KOMIUIEKTOB U 00ecreunBaeTcs B pacueTe OJJHOT0 KOMITJIEKTa Ha IBYX
oOyyaromuxcs. TeMaTnueckne KOMIUIEKTHI JAOOPaTOPHOTO 000PYAOBAHUS TOJIKHBI ObITH
MTOCTPOEHBI Ha KOMITJIEKCHOM HCII0JIb30BAHUN aHAJIIOTOBBIX U IIU(POBHIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B BUJIE LIM(POBBIX J1aO0OpaTOpHil.

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

e (opMupOBaHHUE HHTEPECA U CTPEMIICHHS OOYJAIOITUXCS K HAYYHOMY U3YICHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie TTO3HaHUs U (hOpMHUpOBaHHE
MCCJIEI0BATENbCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBIICHUSIM,



e (hopMHpOBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yIbTaTa U3yYeHUSI OCHOB
CTPOCHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH,

e (opMHpOBaHHE YMEHUI OOBSCHATH SIBICHUS C UCTIOJIB30BAaHUEM (DU3MUECKIX
3HAHUH U HAYYHBIX JJOKA3aTEeNIbCTB,

e (hopMHpOBaHHE NPEICTABICHUIN O PO GUIUKH VIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JIOCTIKEHHE THX 11eJiei 00ecrieunBaeTCs peuIeHUEM CIIEAYIOIINX 3a/1a4 B MpoIecce
M3Yy4eHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:

e TPHOOpPETeHHE CUCTEMBI 3HAHHUH 00 00ImKX (PU3HUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXaHHUKY, MOJIEKYIISIPHYIO (DU3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH,

e (opMupOBaHUE YMEHUN MIPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIS1 OOBSICHEHUS
(¢u3nyeCKuX SIBJICHUN B IPUPOJIE U JJISl IPUHATUS IPAKTUUECKUX PELICHUH B
MOBCEHEBHOM KU3HU;

e OCBOGHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHOHN (pU3HUECKOn
MOJIeJIbIO, 3a/1a4, OPa3yMEBAIOIINX CAMOCTOSTENFHOE CO3JaHNe (PU3NIECKON
MOJIEJIH, aJIEeKBaTHOM YCIIOBUSM 3a]1auH;

e TMOHHMMaHUE PU3NYECKUX OCHOB U MPHUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOHUCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIIMSHUS HA OKPYKAIOILIYIO CPEAy;

e OBJIAJICHHE METOJAMHU CaMOCTOSTEJIbHOIO INIAHUPOBAHUS U IPOBEICHUS
(GU3nUIEeCKUX SKCIIEPUMEHTOB, aHAJM3a U MHTEPIPETauy HHPOPMAIIUH,
OnpeieJIeHUsl JOCTOBEPHOCTH MOJIyYEHHOT'O pe3yJIbTaTa,

e CO3/laHUE YCJIOBMM JUIsl pa3BUTUSI YMEHUM MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOH 1€ATEIBHOCTH.

Ha usyuenune usuku (6a30Bblif ypOBEHb) Ha YPOBHE CPEAHET0 00IIIEro 0Opa3oBaHHsI
orBoautcs 136 yacos: B 10-m kiacce — 68 vacos (2 yaca B Hemeno), B 11-m kiacce — 68
gacoB (2 yaca B HEJIEIHO).

[IpennaraemMslii B mporpamMme 1o pu3rKe rnepeueHs J1a00paTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHI0BaHHBIM, YUUTENb JIeaeT BIOOP MPOBECHUS 1a00paTOpHBIX paboT U
OTIBITOB C YYE€TOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYarOIUXCSl.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ'IB?:YIOTCFI y‘~I€6HI/IKI/I, }IOHYHICHHI)IG K UCITIOJIB30BAHUTO
MIPH peaTn3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPeIHEro 00IIero 00pa3oBaHus OPTaHU3AUSIMH,
OCYIIECTBISIONUMHI 00pa30BaTeIbHYIO NEATENbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e ®usuka, 10 kmacc/ Msakumies I'.5., bByxosues b.b., Corckuii H.H. o penaknueit
[TapdentpeBoii H.A., Akuronepaoe obmectBo «M3marensctBo "IIpocserienuey,
o ®usuka, 11 kmacc/ Msakuries I'.J1., bByxosues b.b., Hapyrua B.M. nox peaakiueit
[TapdentpeBoii H.A., Akuronepaoe obmectBo «M3marensctBo "IIpocsemienney,
o <. >

DNeKTpOHHBIE 00pa30BaTeNbHbBIE PECYPCHI, JOMYIIEHHBIE K HCIIOIB30BAHUIO MPU peaTn3aiiuu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaluio 00pa3oBaTeNbHBIX IPOrpaMM HauyajabHOTO



00111ero, OCHOBHOTO OOIIETO, CpeIHero 00I1Iero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

o Poccwuiickas anekrponHas mkoia — resh.edu.ru/subject/28/10/

o bubmuoreka matepuanos ®I'MC «Mos mkoia — lib.myschool.edu.ru/market
o <..>

IlnanupyemMble pe3yjabTaTbl 0CBOECHUS
MPOrpaMMBbl

OcBoenue yaeOHoro npeamera «Pu3nka» Ha ypOBHE CPEIHETO 001Iero oopa3oBaHus
(6a30BbIii YPOBEHB) TOHKHO 00CCIICUUTh JOCTHKEHUE CIICAYIOIIUX JINIHOCTHBIX,
METaNpPeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3yabTaTbl

JInyHOCTHBIE PE3YJbTATHl OCBOCHHS yu4eOHOTO npenMeTa «DU3nKay JT0OJKHBI OTPaXKaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YYaIOIINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEN MO3UIUEN IMYHOCTH, CHCTEMOM EHHOCTHBIX OPUEHTALIHM, TO3UTUBHBIX
BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIMUX TPATUIIMOHHBIM [IEHHOCTSIM POCCUKCKOTO
o0IIecTBa, PaCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATSIILHOCTH B IMPOIIECCE peaTnu3aliiu
OCHOBHBIX HaIIPaBJICHUI BOCIIMUTATEIBHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIMTAHMA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA,

MPUHATHE TPAJUIIMOHHBIX 00IIEYETOBEUECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUUECKUX
IEHHOCTEH,

TOTOBHOCTb BECTH COBMECTHYIO JCATCIbHOCTE B HHTEPECCAX I'PAKAaHCKOT'O O6HI€CTB3,
y4aCTBOBAaTh B CaAaMOYIIPABJICHUU B O6p330BaTeHLHOﬁ Opranm3anuu,

YMCHUEC BSaI/IMO,ZIeI\/’ICTBOBaTB C CoOqUaJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
(bYHKLII/IHMI/I 1 Ha3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH,;
2) IATPHOTHYECKOTO BOCTIUTAHHUS
c(OPMUPOBAHHOCTH POCCUMCKON IpaXKAaHCKOW MIAEHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIaM, TOCTHKEHHUSAM POCCHICKUX YUCHBIX
B 007acT (PU3UKU U TEXHUKH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS,

CIOCOOHOCTH OIIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIEC PEUICHHUS, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IE€ATEIHOCTH YYEHOIO;

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

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYask 3CTETUKY HAy4YHOI'O TBOPYECTBA, IIPUCYIIETO
¢u3nyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:
HHTEpEC K pa3nuyHbIM chepam npodecCuOHATBLHON AEATENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ pU3MKON M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu u

PCAIN30BLIBATH COOCTBEHHBIE )KU3HEHHEIE IJIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHMIO M CAaMOOOPA30BAHMIO B 00IacTH (PU3HKHU HA
MPOTSDKEHUH BCEH JKU3HH,

6) 3K0JOrH4ecKOro BOCIUTAHMA:

c(OPMHPOBAHHOCTh IKOJOTMUECKON KYJIBTYphl, OCO3HAHUE TII00aIBHOIO XapaKkTepa
9KOJIOTMUYECKUX MPOoOIeM;

IIJIAHUPOBAHUE U OCYILECTBICHUE NCUCTBUI B OKPYXKAIOLLEH Cpeic HA OCHOBE 3HAHUA LieIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHue ONbITa JACITEILHOCTH YKOJIOTHUECKON HAMPABICHHOCTH HA OCHOBE UMEIONITUXCS
3HaHUU 10 (pU3HKe;

7) IHEHHOCTH HAYYHOI'0 IIO3HAHMS

cOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢u3nveckoil HaykH;

OCO3HAHUC LICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTD B IIPOLCCCC N3YUCHUA (I)I/ISI/IKI/I

OCYILIECTBIIATH MPOEKTHYIO M HUCCIIEI0BATENIbCKYIO JIEATENbHOCTh UHINBUIYaJ IbHO U B
rpymre.

MeTanpeaMeTHbIe Pe3yJbTAThI

ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble JJoruueckue aeiicTBUA:



e CAMOCTOATEIHHO (POPMYIMPOBATH U AKTYATM3UPOBATH IPOOIIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

e ONPEIEATh UEIH ACSITEIbHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX
JOCTH)KCHHUS,

e BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B paCCMaTPUBAEMbIX (PU3UUECKHUX
SBJICHUSIX;

e pa3pabarbIBaTh IUIaH PELIECHUS MPOOIEMBI C yYETOM aHAIN3a UMEIOIIUXCS
MaTepUabHBIX U HEMaTEPUAIbHBIX PECYPCOB,;

e BHOCHUTb KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUN JEATENBHOCTH;

e KOOPJAMHUPOBATH U BBHINOIHATH padOTY B YCIOBUSAX pealbHOr0, BUPTYAIbHOIO U

KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrble ucciienoBarebLCKHue AeiCTBUA.

e BIJIAJIETh HAYYHON TEPMUHOJIOTUEN, KIOUEBBIMU NOHITUSIMH U METOJIaMU
buznyeckoil HayKu,

e BIIQJICTh HABBIKAMH Y4€OHO-MCCIIEIOBATEIBCKON M MPOSKTHON AEATEIBHOCTH B
o0nacTi pU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY
METO/IOB PEUICHUs 3a1a4 PU3NIECKOTO CONEPKAHMs, TPUMEHEHHIO Pa3InIHBIX
METO/I0B MIO3HAHMUS,

e BIIAJETh BUAAMHU JEATEIBHOCTH 10 MOJIYYECHUIO HOBOT'O 3HAHUS, €r0
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX
CUTYalUsX, B TOM YHCJE NPU CO3/1aHUHU y4eOHBIX TPOEKTOB B 00JaCTH (PU3MKHY;

e BBIABJIATH IPUYNHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATh 3aJa4y, BbIIBUTaTh
TUIOTE3Y €€ PElIeHUs, HaXOAUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PEIICHNUS;

e AHANM3MPOBATH MOIYUYECHHBIE B X0/I€ PEILICHUS 3a]]aul Pe3yJIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSX;

e CTaBUTH U (HOPMYJIHPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3yYeHUU (HU3UKY,

e J1aBaTh OIIEHKY HOBBIM CUTYyallUsIM, OLIECHUBATh PUOOPETEHHBIH OIIBIT;

e yMETb NEPEHOCUTH 3HAHUA MO (PU3HKE B IPAKTUUECKYIO 00JIaCTh
KU3ZHEJESATEIIbHOCTH;

e yYMETb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

e BBIJBUTaTh HOBbIE UJIEH, IPEAIAraTh OPUTHHAIIbHBIE [TOAXO0/IbI U PEIICHUS;

e CTaBUTbH NMPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmeii:

e BIIQJICTh HABBIKAMH MOTYICHHS HHPOpMaIK (PU3NIECKOTO COJIEPIKAHUS U3
HUCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEIHLHO OCYIIECTBIIATH MOUCK, aHAU3,
CUCTEMAaTH3AINI0 M HHTEPIPETAIIUI0 HH(OPMAIIUU PA3IMIHBIX BUJIOB U (OpM
MPE/ICTaBICHNUS;

e OIICHUBATH JOCTOBEPHOCTH HH(DOPMAIIHH;

e HCMOJB30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpraHU3aIMOHHBIX 33]1a4 C
coOnrofeHreM TpeOOBaHUM SPrOHOMUKH, TEXHUKU O€30MMaCHOCTH, TUTUEHHBI,



pecypcocOepexeH s, IPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAITOHHOM
0€30MacHOCTH,

e CO3JaBaTh TEKCTHI PU3MYECKOTO COJACPIKAHUS B PA3IMUHBIX (POPMATAX C yIETOM
Ha3zHaueHUs MH(OPMAINH U 1eNIEBON ayAUTOPUH, BBIOUPAsi ONTUMAIBbHYIO (OpPMY
IPE/ICTaBICHNS ¥ BU3YATH3aLUH.

KoMMyHHKaTHBHBbIE YHHMBEpPCAJIbHbIE y4eOHbIe eiiCTBUS

e OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOU JIESATEIBHOCTH;

e pacmo3HaBaTh MPEINOCHUIKH KOH(JIMKTHBIX CUTyallui U CMAT4aTh KOH(JIUKTHI,

e Pa3BEPHYTO W JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOJb30BAHUEM S3BIKOBBIX
CPEJCTB;

e TIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U UHIMBHUAYAIHHOU paOOTHI,

e BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JACHCTBUI C y4ETOM OOIINX HHTEPECOB
Y BO3MOXHOCTEH Ka)J0r0 WIeHa KOJUIEKTUBA;

e IIPUHUMATh LEJIU COBMECTHOM EATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUSA MO €€ TOCTUKEHUIO: COCTABIIATh IUIAH JACWCTBUM, pacnpeneisaTh PO ¢
Y4€TOM MHEHUN YUYaCTHUKOB, OOCYX/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI,

e OIICHWBATH KAYECTBO CBOCTO BKJIAJIa M KAXJJIOTO YUYACTHUKA KOMAH/IbI B OOIIHN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

e [MpeJJaraTh HOBBIC MPOEKThI, OLEHUBATh UJEH C TO3UIIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

e OCYIIECTBIATh NO3UTUBHOE CTPATETMUYECKOE MOBEICHHUE B PA3JIMYHBIX CUTYaALUSIX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJIbHbIE YUeOHbIe AeilicTBUSs
Camoopranu3anusi:

e CAMOCTOSATEIBHO OCYLIECTBIIATH M03HABATENBHYIO JESITENBHOCTD B 00JIaCTH PU3UKH
U ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (OPMYJINPOBATH COOCTBEHHBIE
3a/1a4u;

e CAaMOCTOATEIBHO COCTABIIATH IIIAH PEIICHUS PACUETHBIX U KaUECTBEHHBIX 3a7ad,
IUUTaH BBIIIOJHEHUS MPAKTUYECKON pabOThI ¢ yYETOM HMEIOILUXCSI pECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN M MPeOYTeHUH;

e J1aBaTh OLIEHKY HOBBIM CUTYAalIUSM;

e paclUPATH paMKU y4eOHOTro MpeaIMeTa Ha OCHOBE JIMYHBIX IMPEANOUTECHHIH;

e JI€NIaTh OCO3HAHHBIN BBHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH
3a pelIeHue;

e OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

e CI0COOCTBOBATH (HOPMUPOBAHMIO U MIPOSIBICHUIO 3PYIUIMU B 001aCTH (PU3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

e JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OIICHUBATh COOTBCTCTBUC pe?;y.HI)TaTOB LM,

e BIJIAJIETh HABBIKAMH IMO3HABATEIHHON peIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEUCTBUUA U MBICIIUTEJIBHBIX MPOLECCOB, HX PE3YJIbTATOB U OCHOBAHMUIA,



e HCIOJB30BaTh IPUEMBbI Pe(IEKCUH Ul OLIEHKU CUTYalllu, BBIOOpA BEPHOTO
pelLIeHus;

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

e IIPMHUMATb MOTHUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATECIBHOCTH;

e IPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA;

e IIPMHUMATb MOTHUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3€E PE3YNIbTATOB IEATECIBHOCTH,;

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

B niporiecce nocTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 10 (BU3HUKE 15
YPOBHS CPETHETO O0IIET0 00pa3oBaHus y 00YJIArOIINXCSl COBEPIIICHCTBYETCS
IMOIMOHAIBHBIA HHTEIUIEKT, MPEANOIararimi chopMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKJIFOUYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE SMOIIMOHAIEHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON SMOLMOHAIIBLHOM cepHl,
OBITH YBEpEHHBIM B ce0€;

e CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHNE, CIIOCOOHOCTD aalTHPOBATHCA K
SMOIMOHAIBHBIM U3MEHEHHSM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

e BHYTpPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTUKECHUIO LENU 1
ycrexy, ONTHMHU3M, HHULIMATUBHOCTD, YMEHHE JICHICTBOBATH UCXO/IS1 M3 CBOMX
BO3MO>KHOCTEH,

e OMIIaTHH, BKIIOYAIOLIECH CIIOCOOHOCTH MOHUMATh 3MOIIMOHAIBEHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €ro MPHU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTD K
COYYBCTBUIO M CONIEPEKUBAHHIO;

e COIMAJHHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C

JPYTUMHU JIFOJBMHU, 3a00TUThCA, TPOSIBIIATH HHTEPEC U pa3peliaTh KOH(PIUKTHL.

IIpenMeTHBIE pe3yabTAaThl

10-1 kiaace

K koniy o6yuenus B 10-M kiacce mpeaMeTHble pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

e JIEMOHCTPHUPOBATH HA IIPUMEPAX POJIb U MECTO (PUBUKHU B (DOPMUPOBAHUHI
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJIEH;

e YYHUTHIBATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PHU3UYECKUX MOJIEICH:
MaTepuaibHasi TOUKa, HHEPIUAIbHAS CUCTEMa OTCYETa, a0COIFOTHO TBEPJIOE TEIIO,
WJICaJIbHBIN a3, MOJEIIH CTPOEHHUS T'a30B, )KUJIKOCTEN U TBEPIBIX TEN, TOUYCYHBIN
AJICKTPUUYCCKUN 3apsil IPH pelIeHnH (PU3NIECKUX 3aj1ad,

e pacno3HaBaTh (pusHuecKue siBiIcHHS (IPOIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH CTPOEHHS BEILIECTBA U
ANEKTPOAMHAMUKH. PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJTHOE TIAJICHHUE TEJI, ABMKEHUE TI0 OKPYKHOCTH, UHEPITHS, B3aUMO/ICHCTBUE
ten, nudys3usi, OpOyHOBCKOE BUIKEHHUE, CTPOSHHUE JKUIKOCTEH U TBEPABIX Tel,
u3MeHeHne 00beMa Tell IPU HarpeBaHuK (OXJIaXICHHH ), TEIJIOBOE PABHOBECHE,
HCIIApEHUE, KOHICHCAlys, [JIaBJIICHUE, KPUCTAIUIN3ALMsl, KUIIEHUE, BIAYKHOCTD
BO3/yXa, MOBBIIICHNUE ABJICHUS ra3a Ipu €ro HarpeBaHUuU B 3aKPBITOM COCY/IE,



CBSI3b MEX]y ITapaMeTpaMH COCTOSIHMS r'a3a B H30Mpolieccax, JEKTpU3aLus Tel,
B3aUMOJICUCTBUE 3aps/10B,;

OIMCBIBATh MEXAHUUYECKOE ABMKEHHE, UCIIONIb3Ys (PU3NUECKUE BETUYHHBI:
KOOpJMHATa, yTh, IEpEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC TeJla, KHHETUYeCKask SHEPrus, MOTeHUAIbHAS SHEPTUsl, MEXaHUYecKas
paboTa, MexaHu4yecKast MOIIIHOCTh, IIPU OITUCAHUY MPABUIIBHO TPAKTOBATh
(bu3n4ecKuii CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €AUHULIBI,
HAXOJAUTh (POPMYIIBI, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU,

OIMCHIBATh U3yYCHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, HCIIONb3YS
(bu3nyeckre BEIIMYMHBI JaBJIEHUE ra3a, TeMIepaTypa, CpeHss KUHETHUeCKas
SHEPTHUsl XaOTUYECKOTO JABIKEHHS MOJIEKYJI, CPeITHEKBaApAaTHUHAs CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS HEprus, padoTa rasa, ko3dduuueHt
MIOJIE3HOTO ACUCTBHS TEIUIOBOTO ABUTATENsl; TIPU OMUCAHUY MPABUIIBHO TPAKTOBATH
(bu3nuecKuii CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €AUHULIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU,

OIMCHIBATh U3yYCHHBIC MIEKTPHUECKUE CBOMCTBA BEIIECTBA U AJIEKTPHUECKHUE
siBJICHHs ([IPOLIECCHI), HCIONB3Ys (PH3MYECKUE BETMUYMHBL: 3JICKTPUUCCKUHN 3apsi,
AIIEKTPUUYECKOE TI0JI€, HAMPSHKEHHOCTH TOJIsI, MOTEHIINAJ, Pa3HOCTh MOTCHIIMAJIOB,;
IPY ONMCAaHUU NPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOIb3YEMbIX
BEJIMYHH, UX 0003HAYCHHS U CIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIIIE
JAHHYIO (PU3MUECKYIO BEJMUUHY C IPYTHMHU BEJIMUMHAMY,
aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHUS, HCIIONB3Ys (PU3HUECKIE 3aKOHBI
U MIPUHIMIIBEL 3aK0H BceMupHoro Tsrotenus, |, Il u Il 3akonsr HetoToHa, 3akoH
COXpaHEHHsI MEXaHUYECKOH SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHITHI
CYNEPIO3UIMH CUJI, TPUHIIMIT PABHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBSI3b
CpeaHel KHHEeTUYECKON SHEPTUH TEIUIOBOTO JBMXKEHUS MOJIEKYJI C aOCOTIOTHOM
TEMIIepaTypOi, IEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUUYECKOr0 3apsiia, 3akoH KynoHa, mpu 3ToM pa3inyark CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BRIPAKEHHE U YCIOBUS (TPaHUIIBI,
00nacTu) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHHIIUIIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3inyarh yCIOBHs UX O€30MacCHOr0 MCIIOJIb30BAaHUS B TOBCETHEBHOM
KHU3HH;

BBIMOJIHATH SKCIIEPUMEHTHI IO UCCIIETI0OBAaHUIO (PU3MUECKUX SBICHUHN U MPOIIECCOB C
UCTIOJIF30BaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHHM, TIPH 3TOM (HOpMYITHpPOBATH
npoOeMy/3agady u THIIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTaHOBKY M3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT M (POPMYITUPOBATH BEIBOIHI;
OCYILLECTBIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIMYMH, IPH 3TOM
BHIOMPATH ONTHUMAJIBHBIN CITOCOO M3MEPEHHs U HCIIOIB30BaTh W3BECTHBIE METOIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBHCUMOCTH MEKAY PU3NICCKUMHU BETMIMHAMHE C UCTIOB30BaHUEM
OPSMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBAThH
pe3yIbTaThI MOTYYCHHOHN 3aBUCUMOCTH (PU3NIECKUX BEITMYMH B BHJIE TAOJHUI] U
rpauKoB, JeNaTh BHIBOJIBI IO Pe3yjIbTaTaM HCCIIEJOBAHNUS,

coOIroIaTh MpaBmiia 0€301MacHOTO TPY/Ia MPH MPOBECHUN UCCIIETIOBAHHUNA B paMKax
y4eOHOTO0 IKCIIEPUMEHTa, YUeOHO-NUCCIIEA0BATENILCKOM U IPOSKTHOM 1A TebHOCTH
C MCII0JIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOI0 000PYAOBaHUS;



e pelIaTh pacYCTHBIC 3a/1a4H C BHO 33J1aHHON (PU3NIECKON MOIEIIbIO, UCTIOIb3Ys
(bu3nUecKre 3aKOHbBI ¥ IPUHITUIIBI, HA OCHOBE aHA/IM3a YCIOBHUS 3a1a4k BEIOUPATh
(GHU3MUYECKYIO MOJICITb, BBIICIATh PU3MYECKUE BETMYMHBI U POPMYJIBI,
HEOOXOUMBIC JIJIS €€ PEUICHHUS, TIPOBOUTh PACYCThI U OLICHUBATh PEATbHOCTD
HOJTYYEHHOTO 3HaYEeHUsI (PU3NUECKON BETUUHHBI,

e pellaTh KAUECTBEHHBIC 33/1aUi. BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUNBYIO
IIETIOYKY PACCYKICHUI C OOPO Ha U3yUECHHbBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
dbuznYecKue SIBICHHUS,

e HCIOJIb30BATh MPH PEUICHUH Y4eOHBIX 33724 COBPEMEHHbBIC HHPOPMAIIMOHHBIC
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTCPIPETAIIMU U TIPEICTABICHUS
y4eOHON ¥ HAYYHO-TIONYJISIPHON HHPOPMAIHH, TIOJyYCHHOW U3 Pa3InIHbIX
UCTOYHUKOB, KPUTHUCCKU aHAJTHU3UPOBATh MOJydaeMyr0 HH()OPMAIIHIO;

e IIPUBOIUTH MPUMEPHI BKJIAa POCCHICKUX U 3apyOCIKHBIX YICHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE
TEXHHKH U TEXHOJOTHH;

e HCIIOJB30BATh TEOPETUUYCCKHUE 3HAHUS 110 (PU3HMKE B MOBCEIHEBHOM JKU3HU JIJIS
obecrieueHus 6€30MacCHOCTH IPU OOpAICHUH ¢ TIPUOOpaAMU U TEXHHUYSCKHMHU
YCTPOMCTBAMH, ISl COXPAHEHHUS 3/J0POBbS U COOJIIOACHUS HOPM SKOJIOTHIECKOTO
HIOBEJICHHSI B OKPY)KAIOIIEH Cpefe;

e paboTaTh B IPYIIIE C BHIMOJHEHHEM PA3IUYHBIX COIHATBLHBIX POJICH, TNIAHUPOBATh
paboTy TPYIIIbI, PAHOHATBHO pacpeessITh 00s3aHHOCTH U TUNITAHUPOBATh
NCSITeIbHOCTDh B HECTAHAPTHBIX CUTYAIMSIX, aICKBATHO OICHMBATH BKJIA/ KaXI0TO
U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMATPUBAEMOM MPOOIICMBI.

11-i1 kaace

K koHny o0y4enus B 11-M kj1acce nmpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCS YMEHUH:

e JIEMOHCTPUPOBATh Ha MPUMepax posib U MecTo HU3UKH B (HOPMUPOBAHUN
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHONU TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOH J1eATeNbHOCTH JIIOAEH, [IETOCTHOCTh M €IMHCTBO
($u3nyeCcKoil KapTUHBI MUPA,;

e YUUTHIBATh T'PAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJeNeil: TOUeUHbIi
AIIEKTPUUYECKHI 3apsi, JIyd CBETa, TOUCUHBIH HCTOUHUK CBETA, SIICPHAS MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO siipa MpH peleHNH (pU3nyecKux 3aaad,

e pacro3HaBaTh (U3UUECKHE ABICHUS (TPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKN U KBAHTOBOM (DU3MKHU: AJIEKTpHUECKas IPOBOAUMOCTH,
TETUTOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBHUS TOKA, B3aUMOJICHCTBIE
MarHuTOB, JIEKTPOMAarHUTHAS UHIYKINA, 1eHCTBIE MAarHUTHOTO TOJIS Ha
MIPOBOTHHUK C TOKOM U JIBH)KYIIUHCS 3apsi, SJIEKTPOMarHUTHBIE KoJeOaH!s 1
BOJIHBI, IPSMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPaXKEHUE, IPEIOMIICHHE,
uHTEephepeH s, TU(PPaKIUI U TOJIAPU3AIUS CBETa, TUCTIEPCHSI CBETA,
doroanexrpuueckuii 3pdext (horoaddekr), cBeToBOE NaBICHNUE, BOSHUKHOBEHHE
JMHEWYATOro CIIEKTPa aToMa BOJOPO/Ia, €CTECTBEHHASI M HCKYCCTBEHHAs
PaTuOaKTUBHOCTS,

e OIHKCHIBATh U3YyYCHHBIC CBOICTBA BellecTBa (3JCKTPHUSCKIE, MATHUTHBIE,
OIITHYECKHE, IITEKTPUIECKYIO TPOBOAUMOCTD PAa3IMUHBIX CPEM) U
3JIEKTPOMArHUTHBIC SBJICHUS (IPOIECCHI), UCTIONB3Ys (PU3NIESCKUE BETMUHMHBI
AIIEKTPUUYECKUI 3apsij, CHIIa TOKA, SJIEKTPUUECKOE HAPSHKEHHE, IICKTPUIECKOE



COIIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIUAJIOB, MIEKTPOABIIKYIAsl CHila, padoTa TOKa,
MHAYKLIHS MarHUTHOTO 1oJis, cuiia Ammnepa, cuiia JIopeHua, "HAYKTUBHOCTb
KaTYyILKH, SHEPTUs MIEKTPUYECKOrO0 U MAarHUTHOTO TOJIEH, IEPUOJ U 4acTOTa
KoJIeOaHUH B KoJeOaTeTbHOM KOHTYpE, 3apsi U CHJIa TOKa B IpoLIecce
rapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJjeOaHHi, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU ONMMCAHUN NPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHHULIb], YKAa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU
BEJIMYNHAMU,

e ONKCHIBATh N3y4YCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIOb3Ys (PrU3HUecKue
BEJIMYMHBI. CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA,
SHEPTHUs U UMITYJIbC (POTOHA, IEPHOJ MOJTypacaja, YHEPTUs CBA3U aTOMHBIX AJep,
IPY ONMCAaHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHHS U €IUHUIIBI, YKA3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIIE
JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTMMHU BEJIMYMHAMH, BHIYUCIIATH 3HAUEHUE
(U3UYECKON BEIIMYUHBI,

e aHANIM3MPOBATH GUNUYECKUE IPOLECCHI U SIBJICHUS, UCTIONb3Ys (GU3NUECKUE 3aKOHBI
Y IPUHLUIBL 3aK0OH OMa, 3aKOHBI I10CJIE0BATEIBLHOTO U MapaljIeIbHOTO
COEIMHEHUS IPOBOIHUKOB, 3aKOH Jlxoymnsa—J/lenna, 3aKkoH 27€KTpOMarHUTHON
MHAYKIIMH, 3aKOH IPSIMOJIMHEMHOTO paclipOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI MPEJIOMIICHUS CBETA, ypaBHEeHHe DiHIITelHa U1t poTorddexTa,
3aKOH COXPAHEHMsI SHEPIUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MaCcCOBOI0 YMCIa, MOCTynaTsl bopa,
3aKOH PaJHMOaKTHBHOTO pacmaja, pu TOM pa3iinuaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, er0 MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHs (TPaHUILIbI, 00JIaCTH)
NPUMEHUMOCTH;

e OIpENENATh HANPABICHUE BEKTOPA MHIYKIIUM MarHUTHOTO I10JIsSI IPOBOJHUKA C
TOKOM, CuJIbl AMriepa u cuibl JlopeHia;

e CTPOMUTH U ONHUCHIBATh U300paKEHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU
JINH30M;

e BBINOJHATH SKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PU3NUECKUX SIBJICHUN U MPOLIECCOB C
MCIIOJIb30BaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUI: IIPH 3TOM (POPMYIUPOBATH
npobneMy/3aiady U rumnote3y y4eOHOro SIKCIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEJJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMIBIT U (POPMYIUPOBATH BHIBOJIBI;

e OCYIIECTBIISATDH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEITUUUH, IPU ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

e HCCIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCIOIb30BAHUEM MPSMBIX
U3MEPEHUH. IPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3yJIbTATHI
MOJIyY€HHOM 3aBUCUMOCTH (DPM3NYECKUX BEJIIMYMH B BHJIE€ TAOIUI] U TpaUKOB,
JIENIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HCCIIEJOBaHMS,

e coOuozaTh mpaBuiia 6e30MacHOro Tpy/ia IpU MPOBEACHUH HCCIeI0BaHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTa, yUeOHO-UCCIIEA0BATENILCKOM U MPOSKTHOM 1€ TeNbHOCTH
C UCIMOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOPHOro 000PYAOBAHNUS;

e pelmaTh pacyeTHHIE 3a/1a41 C SIBHO 33aHHON (PU3NYECKON MOEIBIO, UCIIOIb3YS
¢duznyecKkre 3aKOHbI U MPUHIIMIIB], HA OCHOBE aHaJIW3a YCJIOBUS 33J]aul BHIOMPATh
(bu3nUecKyro MO/IENb, BEIICIATh (PU3NYECKHE BETUYMHBI U (YOPMYIIbI,
HEOOXOUMBIE I €€ PEeLIeHHs], IPOBOJUTH PAaCcU€Thl U OLEHUBATh PEaTbHOCTh
MOJYYEHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI;



e penlaTth KaueCTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTHYECKU HEIPOTUBOPEUYHUBYIO
LEMOYKY PACCYX ICHUM C OMOPON HA U3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue sBIEHUS,

e HCIOJB30BATh MPU PEUICHUN YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUU U IPEICTABICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON HH(POPMALINH, TTIOTyYeHHON U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJydaeMyro HH(OpMaIHIo;

e OOBSACHATH MPUHLUIIBI ACUCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nyaTh yciaoBUsA UX O€30IIaCHOTO MCII0JIb30BaHMs B IOBCEJHEBHOM JKU3HY,

e TPHUBOJUTH MIPUMEPHI BKJIAJa POCCHICKHX U 3apyOSKHBIX YUCHBIX-(PU3UKOB B
pa3sBUTHE HAYKH, B 00BACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJB30BaTh TEOPETUUYECKHUE 3HAHUS 110 (PU3HKE B TOBCEJHEBHOM JKU3HU /IS
oOecrnieueHns 6€30aCHOCTH IpU 00pallleHnH ¢ IpUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBaMH, AJISi COXPaHEHUs 3/J0POBbs U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

e paboTaTh B IpyNIe C BHIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIeH, INIAHUPOBATh
paboTy rpynisl, pallMOHAIIBHO PacpelesiTh 00513aHHOCTH U IUIaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaKI0TO
U3 YUYaCTHUKOB I'PYIIIbI B pELUIEHUE pacCMaTpUBAaEMOM MPOOIeMBbI.

Coaep:kanue yueOHOro npeamMera

10-1 kjaace

Pazgen 1. ®duznka u MeTOAbI HAYYHOI'0 NO3HAHUS

®dusnka — Hayka o npupoze. Hayunsle MeTOpI MO3HAHUS OKpYXkKaromero mupa. Pois
HKCIEpUMEHTA ¥ TEOPUH B MIPOIECcCe TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DPU3HKE.

MOI[GJ'II/IpOBaHI/Ie (I)I/IBI/ILICCKI/IX SIBJICHUH U IIpoHecCoOB. HaquLIe runote3bl. GU3NYECcKre
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBHA.

Ponb 1 MecTo pu3uku B GpOpMUPOBAHNUN COBPEMEHHOM Hay4YHOUM KapTUHBI MUpA, B
MIPAKTUYECKOU EATEILHOCTH JIFOACH.

JeMoHcTpannmn

AHanorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.
Pa3nea 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe 1BUkeHUE. OTHOCUTEIBLHOCTh MEXAaHUUECKOTO IBMKeHUA. Crucrema oTcyera.
Tpaexropus.



[Tepemeriienue, CKOpocThb (CpeHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMHU HA OCU CUCTEeMbI KoopauHaT. ClojkeHue nepeMenieHuin
U CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOIHHEHHOe IBKeHue. ['paduku 3aBucumoctu
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMELICHUSI MaTePUATbHON TOYKHA OT BPEMEHHU.

CBoOoaHoe majieHre. Y CKopeHue CBOOOTHOTO TaACHHUS.

Kpuonuneiinoe nBuxeHue. IBrmxkeHrne MaTepruaibHON TOYKU IO OKPYKHOCTHU € MOCTOSHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHENHHas ckopocTh. [leproa u yactorta
obpamienus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPUMEHECHUEC. CIIMAOMETP, ABHKCHHUE CHAPsIAOB,
LCIHBIC U pCMCHHBIC IICPCAAYN.

JlemoHcTpamuu

e Mogeinb cucTemMsl 0TCUYETA, HIUIIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUKCHUS.

o [IpeobpazoBaHue ABUKEHHH € UCIIOJIb30BAHUEM IIPOCTHIX MEXAHU3MOB.

o [laneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

o Halmronenue aBrkeHMs Tena, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o l3MmepeHue ycKopeHusi CBOOOJHOTO MaIeHHs.

o Hamnpanenue ckopocTy IpH IBUKEHHUH 110 OKPY>KHOCTH.

YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

o M3yyeHue HEPAaBHOMEPHOI'O IBMKEHUS C LICJIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

o HccnenoBanue COOTHOIIECHUS MEXAY IYTSAMU, IIPOHAECHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PABHBIEC TPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM
JBHKEHHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

o N3yuyeHue ABMKEHUS HIAPUKA B BI3KOW KUIKOCTH.

o N3ydeHue nBUKEHHUS TeNa, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuxa

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

Macca tena. Cuia. [Ipunnun cynepno3unuu cui. Bropoii 3akoH Hetotona s
MaTtepraibHON TOUKHU. TpeTuii 3akoH HploTOHA I MaTepHaibHbBIX TOYEK.

3aKoH BCEMHPHOTo TAroTeHus. Cumna Tskectd. [lepBasg kocMudeckas CKOpOCTb.

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



Tpenwne. Buabl Tpenus (okosi, cKobxeHus, kauenus). Cuna tpenus. Cyxoe tpenne. Cua
TPEHHSI CKOJIBLKCHUS U cWiia TpeHus 1mokos. Koaddumment tpenus. Cuia conpoTUBICHUS
IIPH IB)KEHUH TeJla B )KUIKOCTH WJIH rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC ABHUKCHUEC a0COJIFOTHO TBEPAOro Teia.

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

Texunueckue YCTpOﬁCTBa U IIPAKTUYCCKOC NPUMECHCHHUEC. IIOAMMITHUKY, NBUKCHHUE
HCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCTpanuu

e JSIBneHue UHEPLUH.

o (CpaBHeHHE Macc B3aUMOJEUCTBYIOLIUX TE.

e Bropoii 3akoH HeroToHa.

o M3mepenue cuil.

o CnoxxeHue CHIL

e 3aBHUCHMOCTb CUJIBI YIIPYTOCTH OT JiehopMaliny.

o HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U TaJACHUH.
o (CpaBHeHME CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUS.

e VYcioBus paBHOBECHUS TBEPAOro Tena. Buapl paBHOBECHS.

YdeHnueckuil SKCIeprUMEHT, 1abopaTOpHbIE paboThI
o M3yueHue aBmxeHUs1 OpyckKa 1Mo HaKJIOHHOM TIOCKOCTH.
e HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3UHOBOM 00pa3lie, OT Ux JedopMalny.
e HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO T€Ja, UMEIOLIETO OCh BPAILICHHU.

Tema 3. 3ak0oHBI cOXpaHEHHsI B MeXaHUKe

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH (Tena), CHUCTCMbI MAaTCPpHUAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIbI 1
HU3MCHCHUEC UMITYJIbCa TCJIA. 3aKkoH COXpPAaHCHUA UMITYJIbCA. PeaktuBHOE JBHIKXCHUC.

PaGora cunpl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEPTHUH.

[TorenunanpHas sueprust. [loreHnnanbHas sHeprus ynpyro aeopMupoBaHHON MPYKUHBI.
[TorennuansHast SHEPrHs TeJIa BOIU3U OBEPXHOCTH 3EMIIH.

HOTGHHI/IaJ'II)HI)Ie N HCIIOTCHIUAJIBbHBIC CHUJIBI. CBs13b pa6OTI)I HCIMMOTCHIIMAJIBbHBIX CHJII C
W3MEHEHHEM MEXaHUYeCKOM 9HEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA MEXaHUYEeCKOMH

SHEPTHUH.

Ynopyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOTIEp, MPY>KUHHBIH
MUCTOJIET, IBUKEHUE PAKET.

JlemoHCTpanuu

e 3aKOH COXpPaHECHMS UMITYJIbCA.
e PeakTHBHOE JIBMKEHUE.
o [lepexon mOTEHIMAIBHON YHEPTUH B KHHETUYECKYIO U OOpaTHO.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIe pabOThI

e l3yuenue abCOIIOTHO HEYIIPYTOrO yAapa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

e lccnenoBanue cBsA3HM pabOTHI CUIIBI C U3MEHEHHEM MEXaHMYECKON YHEpruH Teja Ha
IIpUMepe PacTSHKEHUS] PE3MHOBOTO JKI'yTa.

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

OcHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON T€OPUH U UX OMBITHOE 000CHOBAHHUE.
Bpoynosckoe nemwkenue. {uddysus. Xapakrep IBMKCHUS U B3aUMOICHCTBHS YaCTHI]
BemecTBa. Mojienu CTPOCHUS ra30B, KUJIKOCTEH U TBEP/IbIX TN U 0O0BSICHEHHE CBONCTB
BEIIECTBA HA OCHOBE 3TUX MoAeseil. Macca u pasmepsl MoJiekyi. KonndecTBo BelecTsa.
[TocTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KHHETHIECKON TEOpUHU
UJeabHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHeil KHHETUYEeCKOW SHEPTUU
TEIIOBOTO ABMXKEHUA yacTull ra3a. [llkana temnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon [lansTona. M3omponeccsl B H€aqbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe nmpeacTaBieHne H30MpOIeCCOB:
M30TepMa, U30X0pa, u30oapa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE. TEPMOMETD, OapoMeTp.
JlemoHCTpanuu

e OmnbITh], JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOJIEKYJI
OpPraHMYECKUX COCTUHEHHH.

e OnbITel 10 1UPPY3Un KUAKOCTEN U TA30B.

e Monenb OpOYHOBCKOTO IBUKEHHUS.

e Mopnens oneita IlITepua.

e OmnbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

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

e OmnbITH], WITIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IpPOLIECCHI.

Y4yeHUYeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PAOOTHI



o OrmpenesneHne Macchl BO3/1yXa B KIaCCHON KOMHATE Ha OCHOBE U3MEpEHUI o0beMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.
o HccnenoBanue 3aBUCUMOCTH MEKIy ITapaMeTpaMy COCTOSIHUS pa3peKEHHOIO ra3a.

Tema 2. OcHOBBI TEPMOTUHAMHUKH

TepmoauHaMuueckas cucteMa. BHYTpEeHHSS SHEPIUs TEPMOAMHAMUYECKON CUCTEMBI U
crioco0bl ee n3MeHeHust. KonndectBo temnoTsl v pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 UACAIBHOIO raza. Buasl Teronepenadn: TeIIONPOBOIHOCTb, KOHBEKIIMS,
u3JlydeHue. Y IeNbHas TeII0EMKOCTh BellecTBa. KonuuecTBo TEmIoThl IPH TEIJIoNepeaaye.

[Tonstue 06 aquabarnom nporuecce. [lepBolit 3akoH TepMoanHaMukH. [IpumeHeHue nepBoro
3aKOHA TEPMOJMHAMMKU K u3onporeccaM. ['papuyeckas uarepnperanus padboThl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBble MamuHbl. [IpuHIMnb 1eficTBUs TemIoBbIX MaluH. [IpeoObpa3zoBanus sHEprun B
TerutoBbIX ManmmmHax. Koadduuument moneznoro aevictBus ternoBoit MamumHsbl. Lukn Kapao
U ero KO3 GUIMEHT MOJIE3HOr0 JeHCcTBUA. DKOJIOrn4ecKkre npo0aeMbl TeIIO3HEPTeTHKH.

TexHuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC NPUMCHCHUE. IBUTIaTC/Ib BHYTPCHHEIO CrOpaHus,
OBITOBOI XOJIOAUJIbHUK, KOHAUIIUOHECD.

JlemoHCTpanuu

o l3MeHeHMe BHYTpEHHEH SHEPTHHU Teja IPU COBEPILICHUU pabOTHI: BBIJIET POOKH U3
OYTBUIKY TIOJ] IEWCTBHEM CKAaTOTO BO3/1yXa, HarpeBaHue 3(hupa B JaTyHHOU TPyOKe
yTeM TpeHHs (BUACOIEMOHCTPALIHS).

o l3MeHeHue BHYTpeHHEH dHepruu (TeMIepaTypbl) Tela Ipyu Teruionepeaade.

o OmbIT M0 a1MabaTHOMY PACIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TYpOHHBI, IBUTATEIISI BHYTPEHHETO CrOPaHHUsl, PEaKTUBHOTO

JIBUTATEIIS.

YdeHn4eckuil SKCIeprUMEHT, 1TabopaTopHbIE paboThI

o H3MepeHue yienbHOM TEMI0EMKOCTH.
Tema 3. ArperaTHble cOCTOSTHHS BenlecTBa. ®a3oBblie MepPexXoabl
[TapooGpa3zoBanue u koHaeHcanus. Mcmapenue u kunenue. AGCOTIOTHASE K OTHOCUTEIbHAS
BIIQXKHOCTh BO3AyXa. HacklmeHHbIi nap. Y aenbHas TerioTa mapooopa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.
Teepmoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpucrtamiel. CoBpeMeHHbIe MaTeprainsl. [laBnenne n kpucramm3anus. Y 1eiabHas

TCIIJIOTA IIJIaBJICHHA. CY6HI/IM8.I_[I/I}I.

ypaBHeHI/IC TEIIOBOro OallaHca.



TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJTYyUYEHUSI COBPEMEHHBIX MaTepHUaiOB, B TOM YUCIIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTUH.

JeMoHcTpauuun

o CBolicTBa HACBIIICHHBIX MTAPOB.

o Kunenue npu NOHWKEHHOM JaBJICHUU.

e Cnoco0Obl U3MEpEeHHs BIAXKHOCTH.

o HaOmntonenue HarpeBaHus U TUIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.
o JlemMOHCTpanus KpUCTAJLIOB.

Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o H3MepeHHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
Pazjnen 4. DaekTpoauHaMuKa
Tema 1. JnekTpocTaTuka

DnekTpu3aiys Tel. DIeKTpUIecKui 3aps. J(Ba Buaa 3JIeKTpuuecKux 3apsnoB. [IpoBoHUKY,
JTUAJICKTPUKU U TIOJIYITPOBOIHUKH. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3aps1oB. 3akoH KynoHa. ToueuHblil 3JIeKTpUYECKUi 3apsia.
DnekTpuyeckoe mose. HarpsmkeHHOCTh 3JIEKTPUUECKOro moJjst. [IpuHIun cynepno3unmum
AIEKTPUYECKUX MoJieh. JINHUKM HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun SJICKTPOCTATUYICCKOI'O I10JIA. HOTeHI_[I/IaJ'I. Pa3HocTh MHNOTCHIIMAJIOB. HpOBOI[HI/IKI/I
W JUIJICKTPUKU B DJICKTPOCTATUUCCKOM II0JIC. I[I/IC)J'IGKTPI/ILIGCKaH IpOHUITACMOCTD.

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

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE. AIEKTPOCKOII, IJIEKTPOMETP,
JIEKTPOCTaTUYECKAs 3aIUTa, 3a3eMIIEHUE JEKTPOIPHOOPOB, KOHIEHCATOP, KOMMMPOBAIbHBII
anmapar, CTpyWHBIA IIPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO U NMPUHUUII ACHUCTBUSA IJIEKTPOMETPA.

o B3saumopeilicTBuEe HaIEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE I10JIE 3APSKEHHBIX TEII.

o [IpOBOJHHKH B JIEKTPOCTATUYECKOM ITOJIE.

e DJEKTpOCTaTUYECKAs 3alUTa.

o JIMDJIEKTPUKH B 3IEKTPOCTATHYECKOM II0JIE.

e 3aBHUCHMOCTb 2JIEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa OT IUIOIAH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHNUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

YdeHn4eckuil SKCIIepUMEHT, TabopaTopHbIE paboThI



o lI3MepeHue MeKTPOEeMKOCTH KOHEHCATOPA.
Tema 2. IlocTostHHBIN JIeKTPUYecKHii TOK. Toku B pa3jiMuHbIX cpeaax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. FICTOUHUKH TOKa.
Cuna toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka HEMu.

BHGKTpI/I‘leCKOC COIIPpOTUBJICHHE. YI[CJ'IBHOG COIIPOTUBJIICHHUE BEIICCTBA. HOCJ’ICI{OB&TCJ’IBHOC,
napajjieJibHOC, CMCIIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Pa6oTa QJICKTPHUUYCCKOI'O TOKA. 3aKoH [[)KOYJ'ISI—HGHLI&. MoIHOCTh QJICKTPHYCCKOI'0O TOKaA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa 11t
MOJTHOM (3aMKHYTO!) 3JIeKTpUIecKoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAsl TPOBOUMOCTH TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs IPOBOJUMOCTD IOJIYIIPOBOIHUKOB. CBOMCTBA
p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPBHI.

9HeKTpI/I‘IeCKI/Iﬁ TOK B PAaCTBOpAX U paciliaBaX 3JICKTPOJIUTOB. SJICKTpOJ'II/ITI/I‘{eCKaH
JUcconuanus. 3J'I€KTpOJ'H/I3.

DneKTpruYecKHil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
Tlna3ma.

TexHu4eckue ycTpoicTBa M NPaKTUYECKOE IPUMEHEHUE. aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHMKHU TOKA, 3JIEKTPOHArpeBaTesIbHbIe IPUOOPHI, 3J1E€KTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP COMPOTUBIIEHHUSI, BAKYYMHBIN JHOJ, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOXHUKOBBIN THOJ, FaJbBaHUKA.

JlemoHCTpanuu

o M3mepeHne CHITbI TOKA U HANIPSKEHHUS.

e 3aBHUCHMOCTb CONIPOTUBJICHUSI LIMJIUHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIN
MIONIEPEYHOI0 CEYEHUSI U MaTepHuana.

o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.

o [IpsaMoe nzMepeHune MeKTPOABHKYIIEH criibl. KopoTKkoe 3ambIkaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

e 3aBUCHUMOCTb CONPOTHUBIICHUS METAIIIOB OT TEMITEPATYpPHI.

e IIpoBOIMMOCTB 3IEKTPOIUTOB.

o HckpoBo# paspsa ¥ IPOBOAMMOCTb BO3AyXa.

e  OnHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

YdeHn4eckuil SKCIIepUMEHT, TabopaTopHbIE paboThI



o l3yuyeHne cMEIIaHHOTO COSMHECHUS PE3UCTOPOB.

o H3MepeHue EKTPOABUKYLIEN CUJIBI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUSL.

o Habmnronenwue 31eKTpomsa.

Me)KHpe):[MeTHLIe CBSA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10-M Kiacce ocyIiecTBIsSeTCs ¢ y4ETOM
COJIEPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypCaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIC TTOHATHS, CBSI3aHHBIE C H3YYCHHEM METOJIOB HAYYHOI'O ITO3HAHUS. SBJICHNUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUYECKas BEIMUMHA, 3aKOH, TEOPHs, HAOJII0ICHHE,
AKCIICPUMEHT, MOJCIIMPOBAHNE, MOJICIIb, HU3MEPCHHE.

Martemartuka: pelieHre CuCTeMbl ypaBHEHUH, TnHeHas QyHKIMs, mapabonia, runepoona, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpPHYECKHE (DYHKIIUU: CHHYC, KOCHHYC, TAHTEHC, KOTAaHTCHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIIMK HA OCH KOOPAUHAT,
CJIO’KEHHE BEKTOPOB.

buonorus: mexannueckoe ABMKEHHUE B KUBOU npupoae, Auddys3usi, ocMoc, TeriooOMeH
YKMBBIX OPraHU3MOB (BH/IbI TEILIONEPEIauH, TEIUNIOBOE PABHOBECHE), DIICKTPHUCCKHUC SIBIICHHSI
B KUBOM MIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYIJI, MOJIb BEIICCTBA,
MOJIsIpHasA Macca, TCIJIOBBIC CBOMCTBA TBEPABIX TECII, )KPII[KOCTGIZ H I'a30B, JJICKTPHYCCKUC
CBOMCTBa MCTAJUJIOB, DJICKTPOJIUTUYCCKAA AUCCOUAllUA, I aJIbBAHUKA.

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

Texnonorus: npeoOpa3oBaHue JIBUKEHUH ¢ HCIIOJIB30BAaHUEM MEXAHU3MOB, yUeT TPEHHUS B
TeXHHKE, MOIIMITHUKH, UCTIOJb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (pakera,
BOJIOMET U JIp.), ABUraTe)Ib BHYTPSHHETO CrOpaHusl, TapoBasi TypOuHa, ObITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUY MOJIYyYEHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM
4KCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTUH, DJICKTPOCTATUYECKAs 3AIUTa, 3a3EMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIHM MPUHTED, JEKTPOHArpeBaTesIbHbIe TPUOOPHI,
AJEKTPOOCBETUTEIbHBIE TIPUOOPHI, TAIbBAHUKA.

11-1 kiaace

Pazjnen 4. DaekTpoauHaMuka
Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHS
[TocTrossHHBIE MarHUTHI. B3anMo1elicTBE MOCTOAHHBIX MAarHUTOB. MaruutHoe nojue. Bekrop

MAarHUTHOM MHAYKUMH. [[puHIMN Cyneprno3uiuy MarHuTHBIX NOJIEH. JINHUM MarHUTHOM
UHAYKIMU. KapTuHa TuHUI MarHUTHOM MHIIYKIIMY TTOJIS1 TOCTOSIHHBIX MarHUTOB.



MarsuTtHO€ 1noJjie IPOBOJHUKA ¢ TOKOM. KapTuHa THHUI MHAYKIIMA MAarHUTHOTO TTOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NpoBOJHUKOB ¢ TOKOM.

Cuna Amriepa, ee MOJyJib U HallpaBJICHUE.

Cua Jlopenua, ee Moayib U HampasiieHue. [[BrkeHue 3apspkeHHOM YaCTUIIbI B OJTHOPOTHOM
MarHuTHOM nojie. Pabota cuisl Jlopenua.

SIBneHue MEeKTPOMarHuTHOW HHAYKIMH. [I0TOK BEKTOpa MArHUTHOW MHAYKIIHH.
DNEeKTPOABMKYIAsl CUIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKUuu Papajes.

BuxpeBoe anekrpudeckoe mosie. NeKTPOABIKYILAs Crjla UHYKIUU B IPOBOJIHUKE,
JBIDKYILIEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DJICKTPOIBIKYIIAs CUIa CAMOUHIYKIIUH.
3Hepr1/m MAarauMTHOI'O I1OJIA KaTyIIKH C TOKOM.

ONEeKTPOMAarHuTHOE MOJIE.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPUMEHECHUEC. IIOCTOSIHHBIC MAarHUThI,
QJICKTPOMArHMThI, JICKTPOABUIATCIIb, YCKOPUTEIHN SJICMCHTAPHBIX YaCTUL, MTHAYKIIUOHHAA
I1€Yb.

JeMoHCTpanuu

e OmsIT Opcrena.

e OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

e JIMHMM MHIYKIUH MAarHUTHOTO MOJIA.

o BsaumoneicTeue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Ammepa.

o JlelictBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

o SBieHME JIEKTPOMArHUTHOW UHAYKIUH.

o [lpaBuno JleHua.

e 3aBHCUMOCTD JICKTPOJABUKYIIECH CUIIbI HHAYKIIUH OT CKOPOCTH U3MEHEHHUS
Mar"HuTHOTO TTIOTOKA.

o JSIBNEeHME CAMOWHIYKLIHH.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o l3yyeHue MarHUTHOTO IOJISI KATYIIKHA C TOKOM.
o HccnenoBanue necTBUS MOCTOSSHHOTO MarHWTa HAa PaMKY C TOKOM.
o HccnenoBanue siBIEHUS YJIEKTPOMArHUTHON MHIYKIIUN.

Pa3znea 5. Kosre0anus u BOJIHBI

Tema 1. Mexanu4eckue H 3JIEKTPOMarHMTHbIE KoJIeOaHUs



Konebarenbnas cucrema. CBoOOAHBIE MeXaHUYeckue Konebanus. ["apmMmoHnueckue
konebanus. [lepuon, yacrora, ammuryna u (asza konedanuii. I[IpyKuHHBII MasTHUK.
MareMaTtuueckuii MasSTHUK. Y paBHEHHE TapMOHHYECKUX KoyieOanui. [IpeBpamienne snepruu
MIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebartenbubiit KOHTYp. CBOOOIHBIC SJICKTPOMATHUTHBIC KOJICOAHUS B UICATEHOM
K0JIe0aTeIbHOM KOHTYpPE. AHAJIOTHS MKy MEXaHHUYCCKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUHU B UICATLHOM
K0JIe0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KojaeOaHusIX. BeIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX/IeHHBIE 3IE€KTPOMArHUTHbIE KOJIeOaHNU .

HepeMeHHHﬁ TOK. CI/IHYCOI/II[aJ'IbHHﬁ HepeMeHHLIfI TOK. MOIJ_[HOCTL MMEPEMCHHOI'0 TOKaA.
AMHJII/ITyI[HOG u I[GI‘/JICTBYIOIIIGG 3HAYCHHEC CUJIbI TOKA W HAIIPSIKCHUS.

Tpancdopmarop. [IponsBocTBO, nepenaya u NOTPEOICHUE IIEKTPUUECKONU SHEPTHUH.
DKOJIOTMYECKUE PUCKHU TP MPOU3BOJICTBE 3JIEKTpo3HEpruu. KynbTypa ucnosib3zoBaHus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN KU3HHU.

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

JlemoHCTpanuu

o UccnenoBaHue nmapaMeTpoB KoJaeOaTenbHOM CHCTEMbI (TPYKUHHBIN HIIH
MaTeMaTUYECKUIl MasTHHUK).

o Habmonenue 3aTyxaromux KoiaeOaHHUH.

e lccnenoBaHue CBOIMCTB BBIHYKJIEHHBIX KOJI€OaHUI.

o Habmonenue pe3onanca.

e (CB0oOOAHBIC PIEKTPOMATHUTHBIE KOJICOAHMUSI.

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

o Pe3onaHc mpu nocieoBaTeNbHOM COETMHEHUN PE3UCTOPA, KaTyIIKU

WHIYKTHBHOCTH U KOHJIEHCATOPA.

Mogens JIMHUM 3JEKTpoIiepeIayu.

YdeHnueckuil SKCIIepUMEHT, TabopaTopHbIE pabOThI

o HccnenoBanue 3aBUCUMOCTH NIEPUOJIA MAJIbIX KOJIeOaHUH Ipy3a HA HUTH OT JIJTMHBI
HUTH U Macchl rpys3a.

o lccnenoBaHne NepeMEHHOI0O TOKa B LIETIN U3 MTOCIEA0BATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTopa.

Tema 2. MexannuyecKkue U 3J1eKTPOMATHUTHbIE BOJIHBI
MexaHuueckne BOJIHBI, ycloBus pacnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHUs U

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



3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIC BOJHBI. Y CJIOBUS U3IIYYCHHS DJICKTPOMAarHUTHBIX BOJH. B3anmHas
opueHtanus BekTopos E, B, V B anexkrpomarauTHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, IPEJIOMJICHHE, MoJspu3anus, audpakmus, uaTepdepennms. CKopocTh
3JEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [I[pUMEeHEeHHE PJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIB paIMOCBS3U U TEIEBUACHUS. Paguonokanus.
DIEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIICH CPEIbl.

TexHUYECKUE YCTPONCTBA U MPAKTUICCKOE MPUMEHECHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yIBTPa3BYKOBasi TUArHOCTUKA B TEXHHUKE U MEIIUIIMHE, pajap, paIuolNpUEMHHUK, TSICBU30D,
anTeHHa, Tenedon, CBU-meys.

JlemoHCTpanuu

e OO6pa3zoBanue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

o KoreOmromeecs TeJI0 Kak KICTOYHUK 3BYKa.

. Ha6HIO[[€HI/Ie OTpaXXCHUA 1 NPCIIOMIICHHUA MCXaHNYCCKUX BOJIH.

o HaGmonenue uatepdpepeHiyu u 1udpaKkiui MEXaHUUYECKUX BOJIH.

e 3BYKOBOI pe30oHaHC.

o HaOmntoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM
KoJie0aHui.

. I/ICCJ'IC)IOBaHI/Ie CBOICTB SJICKTPOMAarHuTHBIX BOJIH: OTpaXXCHUC, MPCIIOMIICHHUC,
nonsipu3anus, nudpakuus, HHTephepeHIHs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacpOCTpaHEHUE CBETa B OAHOPOIHOM Cpele.
JIy4 cBetra. ToyeuHbI HICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne H300pakeHUH B INIOCKOM
3epKaie.

[Ipenomienue cBeta. 3aKOHBI PETOMIICHHS CBETa. AOCOTIOTHBIN MTOKA3aTeINb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIil yroy noaHOoro BHyTPEHHETO OTPaKeHHUS.

Hucniepcus ceera. CloxHBIH cocTaB 6enoro cera. L[Ber.
CoOuparomue 1 paccenBaronue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOSTHUE U ONTHYECKas
cuJia TOHKOM MH3bI. [locTpoenue n3o0pakeHuil B COOMPAIOLINX M PACCEUBAIOIIMX JIMH3AX.

®opmyiia TOHKOH JMH3bI. Y BEIMYEHUE, TaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.



Bonnosas ontuka. Murepdepenuus cBera. KorepeHTHble HCTOUHUKH. Y CIIOBUS HAOIOICHUS
MaKCUMYMOB U MUHUMYMOB B UHT€P(QEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakius ceera. udpakuronHas penierka. Y cJoBre Ha0II0IeHUs TTIaBHBIX MAaKCHUMYMOB
MPU NIaICHUH MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEUIETKY.

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

TexHuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHE: OUKH, JIyma, oTroanmnapar,
MIPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS
pelieTka, moJspou/I.

JlemoHcTpamuu

o [IpsamonuHeliHOE pacpOoCTpaHEeHUE, OTPAKEHUE U IPEITOMIICHUE CBETA.
OnTuueckue npuodopsI.

o [IlonmHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOIA.

e HccnenoBanue cBOMCTB H300pakeHUN B JTHMH3AX.

e Mojenu MUKpPOCKOIIA, TEJIECKONA.

o HabOmronenue natepdepeHIuu cBera.

e Habmronenue mudpakiiuu cBeTa.

o HaOmntonenue qucnepcuu cBeTa.

o [lomydyeHue criekTpa ¢ IMOMOIIBIO TPU3MEI.

o [lonmyuyeHue criekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.

o HaOmtonenue nonsipusanuu cBera.

YyeHn4YeCcKuii SKCIIEPUMEHT, TAOOpaTOPHBIE PAOOTHI

o M3mepeHue nokasaress MpeioMIICHUs CTEKIIA.

e lccnenoBanue cBOMCTB N300pakeHUN B JIMH3AX.

o Habmonenue aucnepcuu cBera.
Pazgen 6. OcHOBBI clieHAIbHOI TEOPUH OTHOCUTEIBHOCTH
I'panu1IBI TPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. [locTynaTsl cieruanbHON TEOPUU
OTHOCHTEJILHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe€, IPUHIINII
OTHOCHUTEJIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHN U COKPAILEHNE JUINHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJIIBCOM PEISATUBUCTCKON YaCTUIIBI. DHEPIUs OKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. DjieMeHTbI KBAHTOBOM ONTHKHA



®otonbl. opmyna [Tnanka cBs3u 3HEprUu GOTOHA C €ro YACTOTOW. DHEPTHUS U UMITYJIbC
¢dotoHa.

OtkpeiTue u uccnenosanue Gorordpdexra. Onpitel A. I'. Cronerosa. 3akonsl porodddekra.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuna» Gororddexra.

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

TexHnueckue ycTporucTBa M MPAKTUYECKOE IPUMEHEHHUE. (OTOITEMEHT, (POTOAATUHK,
COJIHEYHas Oatapes, CBETOAUO.

JlemoHCTpanuu

o DoT0d(]PeKT Ha YCTAaHOBKE C IMHKOBOW TUTACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

o Caeronuon.

o Conneynas G6arapes.
Tema 2. CTpoeHue aToma
Mopenb aroma Tomcona. OnbiTel Pezepdopa o paccesnuto o -uactuul. [Imanerapuas
Mmojenb atoma. [locrynatsl bopa. M3ny4yenue u norsomnienne (GOTOHOB MPH NEPEXOIE aTOMa
C OJTHOTO YpOBHS SHEPrUM Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN SHEPrUH aToma
BOZOpOAA.
BonnoBsele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopryckynsipHO-BOJHOBOM Tyallu3M.

CHoHTaHHOE U BBIHY)XXICHHOC U3JTYUCHHUC.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE. CIIEKTPAJIbHBIN aHAJIA3
(cextpockon), a3ep, KBAHTOBbIH KOMIIBIOTEP.

JleMoHCTpanuu
e Mopguens onbita Pesepdopra.
o Omnpenenenne AIMHBI BOJIHBI JIa3epa.
o HaOmtonenue nuHeYaThIX CIEKTPOB U3TyUEHUSI.
o Jlazep.
YdeHnueckuil SKCIIepUMEHT, 1TabopaTopHbIE pabOThI
o Halmonenue nmuHeRvaToro cuexkTpa.
Tema 3. AToMHOe sIIPO
DKCIepUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKpPHITHE PaIiOaKTUBHOCTH.

OmnsiTel Pe3epdopaa mo onpeeneHno cocTaBa paauoakTUBHOTO u3ydeHus. CBoiicTBa
anbda-, 6era-, ramma-u3nydeHus. BiusHue paanoakTUBHOCTH Ha JKHUBbIE OPTaHU3MBI.



OTtkpeITHE TIPOTOHA M HeWTpoHa. HykinonHast monens sapa ['eitzenOepra—Banenko. 3apsi
sapa. MaccoBoe uncio aapa. U30Tomsl.

Anbda-pacnan. DNeKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uznydyenue. 3aKoH
PagMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SlnepHbie cuiibl. JledekT Macch spa.
SAnepusle peakuuu. Jlenenne u CUHTES SIED.

Snepusiii peakrop. TepmosiaepHsiii cuntes. [Ipo0neMsl 1 TEPCIIEKTUBHI SIIEPHOI
JHEPreTUKU. JKOJIOTMYECKUE aCIIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOICHHS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.
®yHaMeHTaIbHbIE B3aUMOJeHCTBUSA. EMUHCTBO (pu3nueckoil KapTHHBI MUDA.

TexHundeckue ycTpoiicTBa U MPaKTHYECKOE TPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHas 6omoOa.

JlemoHCTpanuu

e (CYeTyuk HOHU3UPYIOUINX YACTHII.
YdeHn4eckuil SKCIepUMEHT, 1TabopaTOpHbIE paboThI

o UccnenoBanue TpekoB 9acTul] (110 rOTOBBIM (hoTorpadusim).
Pazgen 8. DiieMeHTHI aCTPOHOMHU U ACTPOGU3MKHU
Oransl pa3BUTHs acTpoHOMHUU. [TpHKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Be3nnoro neda. Co3Besnus, SpKUe 3B€3/1bl, INIAHETHI, UX BUAUMOE JBHKEHUE.
Conneunas cucrema.
Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CosHIa U 3B€3/. 3BE3/1bl, UX
OCHOBHBIC XapaKTCPUCTHKH. JII/IanaMMa ((CHeKTpaHBHBIfI KJIaCC — CBETUMOCTDB). 3B632H>I
IJIaBHOM MOCJIE10BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbB IS 3B€3[] TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee cTpoeHue 38e3a. COBpEeMEHHBIE IIPECTABICHUS O

MPOUCXOKIACHUHN U 3BOJIFOITUN COJ’IHLIB. " 3BC3/. OTaIbl JKU3HU 3BC3 .

Mnineunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue u nqeuxenue Connua B ["anaktuke. Tumel
rajakTvk. PaguoramakTuku u kBazapbl. YepHbIE IbIPHI B SIAPAX FaJaKkTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukToBoe n3iydeHue.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUM.
Yyenuueckue HabIOAEHUS

Habmronenust HEeBOOPYKEHHBIM TJ1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH 151
OIIpeJIeJIEHUS MOJI0KEHUS] HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy. OCHOBHBIE CO3BE3AUS
CeBepHOro nosymapus 1 sipkue 3Be3/1bl.

Ha6monenus B Teneckon JIyHsl, uraner, Mnewnoro [yrtu.
Oo6o0marniee NoBTOpeHne

Poinb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKOH, TEXHOJIOIMYECKOH, COLIMAIbHON M STHUECKON
cdepax AesITeTbHOCTH YEJI0BEKA, POJIb U MECTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOH KapTUHE MUPA, poJib GU3NYECKOI Teopur B HGOpMUPOBAHUM IIPEJCTABICHUN O
¢bu3nveckoil KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MHpa B 00IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzydenne kypca pusuku 6a3oBoro ypoBHs B 11-M Kiacce oCyIIECTBISCTCS C yIETOM
COJIEP>KATENIbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduy U TEXHOJIOTUH.

Me}KHpeHMeTHHG IOHATHSA, CBSA3AaHHBIC C U3YYCHHMEM MCTOJ0OB HAYYHOI'O IIO3HAHUS . SIBJICHHUC,
Hay‘lHBIfI q)aKT, THIIOTEC34, q)HBquCKaH BCJIMYMHA, 3dKOH, TCOPUH, Ha6J'II-OI[eHI/Ie,
OKCIICPUMCHT, MOACITIUPOBAHUEC, MOJEC/Ib, U3MCPCHUC.

MaremMaTHKa: pelieHle CUCTEMbI YpaBHEHHH, TPUTOHOMETpUYEeCcKHe (QYHKIIMU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U X
MPOEKIUH Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIIUH,
MIPU3HAKU 1101001 TPEYTOJIbHUKOB, OIPEIeTIeHNE TUIONIAaIU IUIOCKUX GUryp U o0bema Ted.

buonorust: snekTpuyueckue siBJICHUS B )KUBOW MIPUPOJIE, KOJieOaTEIbHBIC IBHKCHHS B )KHUBOM
MIPUPOJE, ONTUYECKHUE SBJICHUS B )KUBOU NMPUPOJIE, AEUCTBUE PAJUALIUH HA )KUBbIE
OpraHU3MBbl.

XHUMUA: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tel,
MEXaHH3MBbI 00pa30BaHUs KPUCTAJUTMUECKOM PEIIeTKH, CIIEKTPATbHBIN aHAU3.

['eorpadus: MarHuTHBIE TIOIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, (POoTOCheMKa 3eMHOM
IMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.

TexHoNorus: JIMHUM 3JIEKTPOIIEpEIauu, TEHEPATOP NEPEMEHHOIO TOKA, AIEKTPOABUIATENb,
WHIIYKIIMOHHASA T1€4b, Pajiap, paaIuoNpHEeMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHASI ONTHKA, COTHEUHas 6arapes.



TemaTu4yeckoe MIIAHUPOBAHUE

«r
10-1 kJacc
No HaumenoBanu | KosinuecTBo yacos
11/- € pa3aesioB U DiexkTponHbie (udpoBkIe)
TeM Beer | KontposibHbl | [IpAKTHYECKH | oGpazoBaTeibHbIe pecypebl
" | nporpammer | © e paéoTnI e paGoThI

Paznea 1. PU3UKA U METO/bI HAYYH

OT'O ITIO3HAHMUA

dusuka n bubmnorexa ®I'YIC «Mos
1.1 |MeTomer 5 mkosa» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
IMO3HAHUSA 0
Wroro mo pazneny 2
Paznen 2.MEXAHUKA
Poccuiickas asexkTpoHHas
2.1 | Kunemaruka 5 IIKOJIa —
resh.edu.ru/subject/28/10/
2.2 | Jlunamuka 7 <..>
3aKOHBI
2.3 | coxpaHeHus B 6 1 1 <..>
MEXaHUKE
Wroro mo pazneny 18

Pazgen 3S.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIMHAMUKA

OcHOBEI
MOJIEKYJIIPHO-
KHMHETUYECKOMI
TEOpUHU

3.1

OCHOBBI
TepMOI[I/IHaMI/IK
u

3.2

10

ArperatHble
COCTOSIHUSI
BELIECTBA.
da3oBbIE
MIEpPEXO0/1bI

3.3

Hroro no pazneny

24

Paznea 4. 9JIEKTPOIUHAMHUKA

4.1 | DnekTpocTaTuk

10




a

[TocTossHHBIM
BJIEKTPUYECKUI
4.2 | tok. Toku B 12 1 <..>
pa3IMYHbIX
cpenax
Hroro mo pazaeny 22
[ToBTOpEeHUE 2 <..>
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 3
I[MPOT'PAMME
11-1 KJace
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne | HammenoBanmue
| (undpoBbIe)
T | PA31CIoB W TEM | Beer | KonTpoabnbt | [IpakTHYecK | ofpazopaTenbHble
I | HporpaMMbl 0 e paboThI ne pabdoThI pecypebI
Paznen 1.9JIEKTPOAUHAMUKA
bubnuorexa ®I'NC «Mos
MarnuTHoe noie.
1.1 | Dnexrpomarsuts | 11 1 3 mkona» — lesson.academy-
' content.myschool.edu.ru/03/
ast MHTYKIAS 11
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnyeckue u Pocculickas 35ekTpoHHas
2.1 | peKTpOMarHuTH 9 1 IIKOJIA —
pI€ KOJICOaHUs resh.edu.ru/subject/28/11/
Mexanunueckue u
2.2 | BIeKTPOMAarHuTH 5 1 <.>
bI€ BOJTHBI
2.3 | Ontuka 10 3 <.>
Hroro mo pazaeny 24

Paznea 3.0CHOBBI C

NEIUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH

3.1

OCHOBEI
CIIelIaIbHON
TEOpUH

OTHOCUTCIIBHOCTHU




Hroro no pazneny

4

Pa3znea 4. KBAHTOBASI PU3UKA

DJIEeMEHTHI
4.1 | KBaHTOBO 6
ONTHUKHU
4.2 | Ctpoenue aToma 4
4.3 | AToMHOE s11po 5
Hroro no pazaeny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTHI

5.1 | actpoHomMuUM U 7
acTpou3uku

Uroro no pazaeny 7

Pazgen 6.0BOBIHAIOIIEE IOBTOPEHUE

6.1 Oo6ob61maroiee 4
MIOBTOPEHHE

Uroro no pazneny 4

IToBTOpEHME 3

OBIIEE

KOJIMYECTBO 68

YACOB I10

I[TPOT'PAMME




