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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydebHOro mpeamera «Du3nka» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus COCTaBJICHA HA OCHOBE TPEOOBaHUH K pe3ybTaTaM OCBOCHUS
®OIT COO, npencraBnennbix B0 PI'OC COO, ¢ yuerom (enepanpHOl paboueii
nporpammbl BocnuTanuss W Konmenmuu mnpenojgaBanus B Qusuke Poccuiickoii
denepanuu, a TaKxKe:

— denepanbHOro 3akoHa ot 29 nexadbps 2012 r. Ne 273-D3 «O6 ob6pazoBaHun
B Poccuiickoit @enepanuny (C ”BMEHEHUSIMH U IOTIOJTHEHUSMHM );

— (beepalIbHOTO TOCYJAPCTBEHHOTO 00Pa30BATENBLHOTO CTAaHAAPTa CPETHETO
oO1rero oopa3zoBaHusi, yTBEpKACHHOr0 prukazoM Munobpuayku Poccuu ot 17 mas
2012 1. Ne 413 (B pen. mpuka3zoB MunoOpuayku Poccuu ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, ot 29.06.2017 Ne 613; Munnpocsewenuss Poccun ot
24.09.2020 Ne 519, ot 11.12.2020 No 712, ot 12.08.2022 Ne 732, o1 27.12.2023 No
1028);

— denepanbHOl  00pa30BaTENBHOM MPOTPaMMbl  CpPEIHEro  OOIIero
oOpaszoBaHus, YTBEPKICHHOU TpuKkazom MunnpocenieHus Poccuu ot 18 mas 2023
r. Noe 371 (B pen. npukazoB Munnpocsemenusi Poccuu ot 01.02.2024 Ne 62, ot
19.03.2024 No 171, ot 09.10.2024 Ne 704);

— npukaza Munnpocsenienus Poccun ot 5 Hosiops 2024 r. Ne 769 «O6
YTBEPKIICHUU (PeiepaIbHOTO MEPEUHs y4eOHUKOB, TOMYIIEHHBIX K UCTIOIh30BaHUIO
IpU peainu3alluid UMEIOIINX TOCYIapCTBEHHYIO aKKpeIuTalnio 00pa3oBaTeIbHbIX
IporpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro OoOIIero
oOpa3oBaHuUs OpraHu3alUsIMH, OCYUIECTBJISIOIUMU o0pazoBaTenbHyI0
JEATEIIbHOCTh, U YCTAHOBIIEHUH NIPEACIIBHOTO CPOKA UCIIOJIB30BAHUS UCKITIOUEHHBIX
y4eOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMU YYEOHBIX ITOCOOUIN;

— npukaza Munnpocsemienuss Poccun ot 18 urons 2024 r. Ne 499 «O0
yTBEpkKIAeHUU (DeepaabHOro MepeyHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIIEHHBIX K MCMOJb30BAHUIO MPU peah3alliid UMEIINX TOCYyAapCTBEHHYIO
aKKpeAUTAIMI0 00pa30BaTENbHBIX MMPOTPAMM HayajJbHOTO OOIIEr0, OCHOBHOI'O
o011ero, cpeAHero oduiero oopasoBanus»; — npukaza Munnpocsemenus: Poccuu ot
7 oxtsa0ps 2022 1. Ne 888 «O BHeceHun m3meHeHuid B Ilopsiiok opranuzanuu u
OCYILECTBIICHUS oOpazoBarenbHOI NEeATENTbHOCTU o OCHOBHBIM
oOmieoOpa3oBaTebHBIM ~ IpOrpaMMaM  —  00Opa3oBaTelIbHBIM  MPOrpaMMam
HayaJbHOTO OOINNEero, OCHOBHOTO OOIIEro W CpeaHero oOIiero o0pa3oBaHUs,
YTBEPKAECHHOI0 ITpruKa3zomM MunucrepcTsa npocseuieHus Pocecuiickont deneparuu
ot 22 mapta 2021 r. Ne 115»;

- [locranoBnenus ['1aBHOTO rocygapCTBeHHOTO caHuTapHoro Bpaua P® ot
28.09.2020 Ne 28 «O6 yrBepkmenun canurtapubix mpaBmwin CIT 2.4.3648-20
«CaHUTapHO- 3NMUAEMUOJIOTMYECKNe TpebOBaHMs K OpPraHM3alMsIM BOCIUTAHUS U
0OyueHMsI, OTIObIXA U O3IOPOBJIEHNS JeTeN U MOJIOJIESKM»;

[TocraHnoBneHust ['1aBHOTO TOCYAApPCTBEHHOI'O CaHMUTApHOrO Bpaua P®D or
28.01.2021 Ne 2 «O6 yTBepskaenny canuTapHbix mpaBui u Hopm CaulluH 1.2.3685 -
21 «I'urueHmuyeckme HOPMAaTUBBI U TpebOBaHMS K obecrieueHnt0 6€30MacHOCTU U
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() 6e3BpeaHOCTH 151 uesioBeKa (pakKTOPOB Cpembl OOMTAHMSI».

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS HAa YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUU M TpeOOBaHHM K pe3yibTaTaM
OCBOEHHSI OCHOBHOHM 00pa3oBaTEeNbHOW Mporpammsl, npeacraBiieHHbIX B OI'OC
COQO, a Takxke c yuérom deaepanbHoil paboueld MmporpamMmbl BOCIUTAHUS U
KOHIIETIIIMK TpernojaBanust yueOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX
OpTraHU3aUAX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
00pa3oBaTeNbHbIEC TPOTPAMMBI.

ConmepkaHue MporpaMMbl MO (U3MKE HampaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa oOyuatomuxcs 10—11 kimaccoB npu o0ydeHUn
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Tporpamma o ¢gusuke coorBeTcTBYET TpeboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM OO0YUYEHUSs, a TaKXKe
YUUTBIBAET HEOOXOAMMOCTb pEATU3ALUN MEXIPEIMETHBIX CBS3€d (PU3UKH C
€CTECTBEHHO-HAYUYHbIMHU yUEOHBIMU IIpeaMeTamMu. B Hell onpenensitoTcsi OCHOBHBIE
1eIM U3y4eHus (U3UKHU Ha YPOBHE CPEIHETO OOIIero oopa3oBaHus, IIIaHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (U3HKU: JUYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM yPOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYeHMUs;

e cojepkaHue yueOHOro npeamMera «@u3uka» 1no rogam o0y4deHus.

®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBE y4eOHOro MpeaMeTa B ILIKOJIE, BHOCUT CYILIECTBEHHBINH BKJIAJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. [IkonpHbIN Kypc GU3HKH — CUCTEMOOOpa3yIOInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOILIECCOB M SIBJICHUN, H3ydyaeMbIX XHMHUEH, OHOJIOrHEH,
dbusndyeckor reorpadueld M acTpoHoMuen. lcmonp3oBaHME W AKTUBHOE
npuMeHeHue (U3UYECKUX 3HAHUW  ONpenesisieT XapakTep U pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJIOTUH B c(pepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHUS] HOBBIX MaTepUaNIOB C 3aJaHHBIMH CBOWCTBaAMHU W JIpyrux. M3yueHue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B (pOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHbI
Mupa oOydaromuxcs, B (OPMHUPOBAHHE YMEHUU NPUMEHSTh HAYYHBIH METO]
MO3HAHUS TP BHIMIOJTHEHUU UMHU YUYEOHBIX UCCIICIOBAHUN.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeAHET0 00111ero 00pa30BaHus MOJ0KEH
pAI ek, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (hU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benMHEH BOKpYr ¢u3nyeckux Teopuil. Bemymmum B Kypce sBisercs
dbopMupOBaHKE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus MpearnosaraeT HCIO0JIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MYECKON HAyKH, OCMBICICHUE CBSI3U DPa3BUTHS
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU
Y HKOJIOTMYECKUMU TPpOoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce puszuku npeanosaraet 3HaKOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKHUX MPUIIOKEHHH HM3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAMIEHHBIX JKOJOTMUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKU M TEXHOJOTHHM, a TakXkKe OOCYKIeHUs
npo6JieM paloOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUIECKON O€30MaCHOCTH.

CTep>XHEBBIMH JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus SBIAOTCA (uU3HUecKkue Teopuu ((popMuUpoBaHHE MPENCTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3NYECKON TEOpUH, posikd (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEJICTABIICHUSX O IPUPO/IE, TPAHUIIAX IPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-eSITeNIbHOCTHBIN MOAX0A B Kypce (DM3MKH peaan3yercs Mpekie
BCEro 3a CYET OpPraHu3alldd SKCIEPUMEHTAJIbHOW NEATEIbHOCTH O0y4YaroluXCsl.
Jy1st 6a30BOTO YPOBHSA Kypca (PU3HKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJAOOPaTOPHBIX PadOT, KOTOPBIE B IPOTrPaAMMeE
no (usuke oObEIUHEHBI B OOIIMN CHUCOK YYEHHUYECKUX MPAKTUYECKHX PpPadoT.
Breigenenne B yka3aHHOM TMepeuHe JabOpaTOpHBIX pPabOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl Y4aCTHUKaMH 00pa30BaTEJIbHOTO Mpoliecca
UCXOJI1 U3 OCOOCHHOCTEW TJIAaHUPOBAHMS M OCHaIeHus kabunera Qusuku. [lpu
3TOM O00ECTeunBaeTCsl OBIAJeHUE OOYYaIOIMMUCS YMEHHUSMH MPOBOAMTH
KOCBEHHBIC HM3MEPEHHs, HCCICNOBAHUS 3aBUCHUMOCTEH (DU3MUECKHX BEIMYMH U
MIOCTAHOBKY OMBITOB IO MTPOBEPKE MPEIOKECHHBIX THIIOTE3.

Bonblioe BHUMaHuE yJeNnsieTcs PeIIEHUI0 PaCUETHBIX U KaueCTBEHHBIX 3ajau.
[Tpu aTOM n17151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBJISIFOTCS 33/1a4U C SIBHO 3aJaHHOU
Gu3NYECKO MOMAENBIO, TIO3BOJISIONINE TMPUMEHATh H3yYeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jelia Kypca, TaK U MHTETpUpys 3HAHUS U3
pa3HbIX pasnesnoB. /sl KaYeCTBEHHBIX 33j]1ay MPUOPUTETOM SIBIISIIOTCS 3a7aHUs Ha
OOBSICHEHHE NPOTEKaHUS (PU3UUECKUX SBJICHUHA M MPOLECCOB B OKpYy)KaroIIen
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENH IS CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ tpedboanusimu @I'OC COO k MaTepranbHO -TEXHUIECKOMY
obecrniedyeHnI0 yueOHOro mporecca 0a30BbI YpOBEHb Kypca (U3UKH HA YPOBHE
cpenHero oOmero o0pa3oBaHUS JOJKEH H3Yy4daThCsA B YCIOBHUSX HPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIa. B kabunere (U3MKU IOKHO OBITH HEOOXOAMMOE
nabopatopHoe 00Opy/IOBaHWE ISl BBIMOJIHEHUS YKAa3aHHBIX B IporpaMme IO
(bu3rKe yUeHUYECKUX MPAKTUYECKUX PadOT U AEMOHCTPAaLlMOHHOE 000PYIOBaHHE.

JlemoHCcTpaninoHHoe oOopyaoBaHue GOpPMHUpPYETCST B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U 0OECHeuruBaeT IOCTAHOBKY
NEPEUUCIIEHHBIX B IMporpaMMme Mo (QU3MKE KIIOYEBBIX JIEMOHCTpAaLUi s
WCCIICIOBAHNAS  W3Y4YaeMBIX SIBJICHHH W  TPOIECCOB, OMIMPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYCCKUX MMPUMEHEHHUH.

JlabopaTopHoe 000pyIOBaHME I YYECHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TeMaThudeckue KOMIUICKTHI
7a00paTOpHOTO OO0OPYJIOBAHMS JIOJDKHBI OBITh IMOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUY AHAJIOTOBBIX W ITU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTa0OpaTOpHil.

OCHOBHBIMH LIETISIMU U3y4YEHUS (PU3UKU B 00IIIEM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue WHTEpeca M CTPEMJICHHS OOYYaAIOMHUXCA K HAYIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHLCKOTO OTHOIICHHUS K OKPY>KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PECHHS KaK PE3yIbTaTa H3YYCHHUS OCHOB
CTPOCHHUS MaTepuH U PyHIaAMEHTAILHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBaHue yMEHUW OOBSCHATH SIBIEHUS C HCIOJIb30BAHUEM
bu3NUecKuX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

o (opmMupoBaHHEe TpeACTaBICHUH O POy (DU3UKH I Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHA.

JlocTkeHne STUX Ieseld 00ecneunBaeTCs PelIeHuEM CIeAYIONUX 3a/1ad B

IpoIriecce u3ydeHus Kypca (U3uKU Ha YPOBHE CPEIHETr0 00Iero 00pa3oBaHus:

e TpuoOpeTEeHUE CUCTEMBI 3HAHHM 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (HU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTBI aCTPO(PHU3UKH;

e (opmupoBaHHe yMEHHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
0o0bsCHeHHUsST (PU3WYECKUX SBICHUW B TPUPOAEC W IS TPUHATHUS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEIICHUS PA3IUYHbIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJad, MOJPa3syMEBAIOIIUX CaAMOCTOSTENIbHOE
co3ianue (HU3NIECKOM MOeNH, aIeKBaTHON YCIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W NPHUHIIMIOB JEHCTBUA TEXHHUYECKHUX
YCTPONCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHHE METOJIaMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U TPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTanuu WH(opMmaiuu,
onpeereHus JOCTOBEPHOCTHU MOJIYYEHHOTO Pe3ybTara;

e CO3JIaHUE YCIIOBUM U1l Pa3BUTUSI YMEHUN MPOEKTHO-UCCIEA0BATENHCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbId YpOBEHb) HAa YpPOBHE CpPEIHEro OOLIEro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 ximacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipensaraemplii B mporpamMme Mo (PU3MKE MEepeyeHb JaOOPATOPHBIX H
IPAKTUYECKUX padoOT SBIAETCS PEKOMEHJOBAaHHBIM, YYWUTEIb JI€JAeT BBIOOP
MpOBEJEHUs JabOpaTOPHBIX pPabOT W OMBITOB C Y4€TOM WHAWBUYATbHBIX
O0COOEHHOCTEH 00yUYarOITUXCS.



COJAEPXXAHUME OBYUYEHUA
10 KIIACC
Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 NO3HAHUA

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPYXKAIOILIErO
Mupa. Posib 3kcriepumMenTa 1 TEOpUM B IIPOLIECCE TO3HAHUS IPUPOJIBL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortessl.
®dusnueckre 3aKOHbl U TEOPHUU. |'paHUIbl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mMecto ¢pu3uku B (GOpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U IU(PPOBbIE H3MEPUTENIbHbIE MPUOOPHI, KOMIBIOTEPHbBIE
JATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CkOpocTh (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHUE MaTepUaIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMBI KOOPAHMHAT.
CnoxeHune nepeMeIleHil U CI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJIMHEWHOe aBwxkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MNYTHU U MepeMelieHUs
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpuonuHenHoe nBrkeHue. /J[BuKeHne MaTepruaibHOM TOYKH 10 OKPY>KHOCTHU
C MOCTOSIHHOM MO MOJYJI0 CKOPOCTHbIO. YTJIOBasi CKOPOCTb, JIMHEHHAss CKOPOCTb.
[lepuon u yactora obpatieHus. [{eHTpocTpeMuUuTEILHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHJIOMETP,
JIBH>)KCHUE CHAPSJI0OB, LEITHBIE U PEMEHHBIE TIEpEIaUn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYKCHUSL.

[IpeoOpazoBanre IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peskKeHHOM IIPOCTPAHCTRE.

HabGmronenne aBuXKEHUs Tena, OPOIIEHHOTO IMOJA YIVIOM K TOPH30HTY U
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.



Hanpagienue cCKopocTr npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHIKEHUS C LEJIbK) ONMPEAECICHHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY IyTSAMH, NPOWICHHBIMU TEJIOM 3a
MIOCJICTIOBATEIbHBIC PABHBIE MPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3yueHne IBUKEHUS ApUKa B BA3KOU KUJKOCTH.

N3yyenue ABMXEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipuamun  otHocuTenbHOCTM  ['amuies.  IlepBeii  3akoH  Hbrotona.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HetotoHa st
MaTepuaibHOM TOYKHU. TpeTuil 3akoH HproTOHA 1J11 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenud. Cuma Tsokectu. llepBas kocMmudeckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoJbxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHHS U cujia TpeHus nmokosi. KoadgduuueHt tpenus.
Cuna cCOnpOTUBIICHUS TIPU IBUKEHUU TEJa B )KUIKOCTH WIIH Tase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHHUE a0COIIOTHO TBEPIOT O TEa.

MOMEHT cHJIBl OTHOCUTENIBHO OcHu BpauieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: IMOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuum.

CpaBHEHUE MacC B3aUMOJICUCTBYIOLIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBEME U T1aJICHUU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKEHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B IPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux AedopMalum.



HccenenoBanne ycioBHM PpaBHOBECHsS TBEPAOIO Tela, HMMEIOIIETO OCh
BpAILCHNUS.

Tema 3. 3akonbl cCOXpaHeHUA 6 MEXAHUKE

NMmnynsCc MaTepualbHOM TOYKM (Te€na), CUCTEMBl MaTEPUAIBHBIX TOYEK.
HMiynbC cuiapl M1 M3MEHEHHE HMITYJIbCA Tela. 3aKOH COXPAaHEHMsI HMITYJIbCA.
PeakTnBHOE NBUXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MaTepuaibHOW TOUYKH. Teopema 00 H3MEHEHUHU
KMHETHYECKOW YHEPTHUN.

[ToTeHnmanbsHas DHEPTHSL. [TorennmansHas JHEpPrus yIpyro
nedopMupoBaHHOM NPy kUHBL. [loTeHIIMaNbHAS SHEPTUs TeNla BOIU3U TOBEPXHOCTH
3emuu.

[ToreHuuanbHble M HENOTEHUMaNbHble  cuwibl.  CBA3b  paboOTHI
HEIMOTEHIMAJIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOW DJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHHMS] MEXaHUYECKOW JHEPTUU.

VYrpyrue u Heynpyrue CTONKHOBEHUS.

TexHuyeckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHUE.

[lepexo MOTEHIMATBEHOM SHEPTUH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHue abCONIOTHO HEYNPYroro yjaapa ¢ HOMOIIbIO JIBYX OJMHAaKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI ¢ U3MEHEHUEM MEXAaHUYECKOW >HEPruu
TEeJla Ha IIPUMEpE PACTAKEHUs PE3UHOBOIO KIYTa.

Paznen 3. MoJgiekyisipHas pusuka 1 TEPpMOAMHAMMKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUU M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS H
B3aUMOJICMCTBUS YaCTUI] BEUIECTBA. MOJEIN CTPOCHUS Ta30B, JKUIAKOCTEU U
TBEPIBIX TET U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasMmepbl Mojiekyll. KonumdectBo BemectBa. [loctositHaass ABorajipo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogene upeanbHOro raza. (OCHOBHOE€  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJICAIBbHOrO Ta3a. AOCOJIOTHAas TeMIleparypa Kak Mepa
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CpeOHEW KUHETHYECKOW HSHEPruM TEIUIOBOTO JABMKEHUs dYactull rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B Ua€albHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHME: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIME JUCKPETHOE CTPOEHUE BellecTBa, GoTorpaduun
MOJIEKYJ OPraHUYECKUX COECTUHEHUI.

OmnbITel 110 MU Py3un KUIKOCTEH U ra30B.

Mogens OpOyHOBCKOTO ABUKEHUS.

Mopaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mojienb, WILTFOCTpUpPYIOLIAs IPUPOAY JAABICHUS ra3a Ha CTEHKU COCY/IA.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UWJICAbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

Ornpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE M3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIEPATyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX/y ITapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmonuHamMuueckass cucrema. BHYTpEHHSSI SHEPTUS TEPMOJUHAMUYECKON
CUCTEMBI U CTIOCOO0bI €€ n3MeHeHus. KonnuecTBo TeIioThl U pabota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HJAEalbHOro  raza. Buael  Temionepenauu:
TEIUIONPOBOHOCTD, KOHBEKIMS, U3JIIyUYCHHUE. Y IeIbHAs TEIUIOEMKOCTh BEILECTBA.
KosimdecTBO TEmIOTHI MpU TEIIoNeEpeaaye.

[Tonsitue 00 anuabatHoM mpouecce. IlepBblld 3aKOH TEPMOJUHAMUKHU.
[IpuMeHeHue TEepBOro 3aKoHa TEPMOAMHAMUKHU K u3ompolieccaMm. ['paduueckas
WHTEepHpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumocTs mpoiieccoB B PUPOJIE.

TemnoBble  mammHbl.  [IpyHOMOBI ~ JEWCTBUA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBaHusi PHEpPruM B TEINIOBbIX MamuHax. KoadduiueHt mnoae3Horo
nericTBus TerutoBoi MammHbl. [lukn KapHo m ero ko3d@HIIMEHT IMOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. JBHUIATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJ0WIBHUK, KOHAUIIUOHED.
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Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW 3HEpruu Teia NpPH COBEPLIEHUU PAOOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEHCTBHEM CXKaTOro BO3/1yXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIu).

W3meHenune BHyTpeHHEN SHEPruu (TEMIEpATyphbl) Tela IpU Terionepeaaye.

OneIT N0 a1MadaTHOMY PACHIIMPEHHIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOHUHBI, ABUTATEII BHYTPEHHETO CrOPAHUsl, PEAKTUBHOIO
JIBUTATEJIA.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHjeHcanus. Mcnapenue u kunenue. AOCOMIOTHAs U
OTHOCHUTEJIbHASl BIIAXKHOCTh BO31yxa. HachlneHHbIl map. YaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue n amopdHbie Tesna. AHU30TPOINS CBONCTB
kpuctaiuioB. Kuakue kpucramuisl. CoBpeMeHHble MaTepuansl. [limaBneHue wu
KpUcTajuIi3anus. Y aefbHas TerioTa miasiaeHus. Cyonumanms.

VYpaBHeHue TeroBoro dananca.

TexHUYecKUe yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJyUYECHHs] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX 1APOB.

Kunenve npy nOHM>KEHHOM JJaBJICHUU.

Cnioco0bl U3MEpPEHUS BIAKHOCTH.

HabGnronenune HarpeBaHus 1 MiIaBi€HUs KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepeHre OTHOCUTENIbHOM BIQXKHOCTH BO3/lyXa.

Pasznea 4. JaekTpoanHamuka
Tema 1. dnekmpocmamuxa
DJeKTpU3anus Tejl. DIEKTPUIECKU 3apsa. J[Ba Buaa 3JEKTPUUECKUX 3apsI0B.
[IpoBOHUKH,  JOUAJICKTPUKHM W TOJYNPOBOJHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbIN 3JIEKTPUYECKUAN 3aps/I.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3iekTpuueckoro mnojs.  [IpuHiun

CYIIEPHO3ULAN DJIEKTPUUYECKUX TTOJIeH. JIMHUKM HaAnpsKEHHOCTU DJIIEKTPUUYECKOTO
I1OJIA.
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PaboTa cun anekrpocratudeckoro mods. [lorennuan. Pa3HocTs moTeHInanoB.
[IpOBOHUKH W JUAIEKTPUKHA B JJIEKTPOCTATUYECKOM mose. Jluanekrtpuueckas
IIPOHULIAEMOCTb.

DnekTpo€MKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckrue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATUYECKash 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aNnapar, CTPyHUHbIN TIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII IEUCTBUS JJIEKTPOMETPA.

BzaumopericTBre HAANEKTPU30BAHHBIX TEI.

DIJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DIIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3aIIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXKAY HUMHU U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku é paznuunplx cpedax

DJIEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y AEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHUKOB.

PaGota oanexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

OJIEKTPOJBMXKYILAs CWJIA M BHYTPEHHEE COIPOTUBJIEHWE HWCTOYHUKA TOKA.
3akoH Oma 151 OJIHOM (3aMKHYTOM) 3J1eKTpruecKko tenu. KopoTkoe 3aMmbIkaHueE.

OJIEKTPOHHAs  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKkuil TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKH. CobcTBeHHas 151 MpUMecHas MIPOBOJIUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [oimynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYecKuid TOK B  pacTBOpaX ©  paciulaBaX  3JIEKTPOJIUTOB.
DNEeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIU3.

DNeKTpuuecKuii TOK B Ta3aX. CamMOCTOSITENIbHBI M HECAMOCTOSTEJIbHBIMN
pa3psan. Monuus. [Lnazma.
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TexHuuecknue yCTPONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKA, OJJICKTPOHArPEBAaTENbHBIE TMPUOOPHI,
IIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN THOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUO/, FalbBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKA U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUIECKAX TMPOBOJTHUKOB OT JIJTUHBI,
TUIOIIAAM TONEPEYHOr0 CEUEHUsl U MaTepHalia.

CMelaHHOE COeTMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHHe dIeKTpoABMXKYylIeH cuibl. KopoTkoe 3ambikaHue
TaIbBAaHUYCCKOTO DJIEMEHTA U OI[CHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COMTPOTHBIICHHS] METAIIOB OT TEMITEPATYPHI.

[TpoBOIMMOCTH 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 TPOBOJUMOCTH BO3/yXa.

OAHOCTOPOHHSSI POBOJAUMOCTD JTHOIA.

Yuenuueckuii skcnepumenm, nabopamopnvle padomul

W3ydueHune CMENIaHHOTO COSAMHEHUS PE3UCTOPOB.

H3mepenne >NMeKTpOABUKYIIEH CUITBI UICTOYHHUKA TOKAa U €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HaOGnronenue snexktposusa.

Me:xnpeaMeTHbIe CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kitacce OoCyIIECTBISIETCS C
y4€TOM COJIEp>KaTEIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMHW MAaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nouwsimusi, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIWYWHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl YpPaBHEHHM, JHHEHHas (QyHKIuS,
napabona, rurnepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIHHU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI M X TIPOSKIIMH Ha OCH KOOPMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABHKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KUBBIX OPTaHU3MOB (BHJBI TEIJIONEpPEaun, TEITUIOBOE PABHOBECHUE),
AIIEKTPUUCCKHUE ABJICHUS B KUBOM MPUPOIC.

Xumusi: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb
BEII[ECTBA, MOJISIPHASI MAacca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEI, YKUIKOCTEH U ra30B,
JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  DJEKTPOJUTUYECKAs]  JUCCOIIHAIIMS,
raJibBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.
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Texnonozus: mpeoOpa3oBaHUE JIBHKEHUI C HCIOIb30BAHHEM MEXAaHHU3MOB,
y4€T TpPEHMS B TEXHUKE, IOJIIUIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
CropaHus, napoBasi TypOUHa, OBITOBOM XOJIOAWJIBHUK, KOHAULIMOHED, TE XHOJIOTUU
IIOJIyYCHUS] COBPEMEHHBIX MaTEpHAIOB, B TOM 4YHUCJIE HAHOMATEpHAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE 3IIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE pUOOPBHIL,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomazHUMHAA UHOYKUUS

[TocTtostHHBIE MAarHUTHI. B3anMo1€MCTBUE MOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nosie. Bektop MarauTHOM MHAYKUMU. [I[pyHIMI Cyniepno3uuuy MarHUTHBIX MTOJIEH.
Jluauum MarHuTHOM wWHAYKIMU. KapTMHa JIMHUM MarHUTHOM HWHAYKIUHW TOJIA
MOCTOSTHHBIX MarHuTOB.

MarauTHOe T1OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHHM WHIYKIUU
MAarHUTHOTO TOJISI JUIMHHOTO MPSAMOTO TMPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT Ipcrena. BzanmoielicTBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ Mo1yJlb U HallpaBJICHUE.

Cuna Jlopenua, €€ MoayJib ¥ HanpaBJieHUE. JBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHMuTHOM mosie. Pabota cunel Jlopenua.

SIBenue 3neKTpOMarHUTHOM WHAYKUMHU. [loTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJABWKYIIAs CHJIA HMHAYKOUMUA. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu dapanest.

BuxpeBoe snekTpuueckoe Tmoje. IJIEKTPOJABWKYIIAs CUJa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHME CAMOMHAYKUMU. OJNEKTPOABUXKYINAS  CHUJa
CaMOUHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIL], THIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneIT Dpcrena.
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OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MarHUTHOTO TOJIS.

B3anmoneiicTBrue 1ByX NPOBOJHHUKOB C TOKOM.

Cuna AMnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ATEKTPOMArHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJBHKYIIECH CUJIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHUE CAaMOMHIYKIIUH.

Yuenuueckuii axcnepumenm, 1abopamopmsie pabomoi

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

HccnenoBanne ACHCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS SJIEKTPOMArHUTHON MHIYKITUU.

Paspnen S. KoJsieOanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBoOOJHBIE  MEXaHHWYECKHE  KojeOaHUs.
["apmonunyeckue konebOanud. Ilepuon, dacrora, amiuuTyna u ¢asza KoJeOaHHi.
[Ipy>KMHHBIN MasSTHUK. MaTeMaTudecKnii MasTHUK. YpaBHEHHE TapMOHHYECKHX
kosnebanuil. [IpeBpalieHue sHeprun Npyu rapMOHUYECKUX KOJICOAHUSX.

KonebatenbHbiii koHTYp. CBOOOIHBIE 53JEKTPOMAarHUTHBIE KoOjeOaHus B
UJCATBHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KojeOanusimMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KosieOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BbiHyX1€HHbIE 3JIEKTPOMAarHUTHbIE KOJIEOAHNUS.

[lepemennblii TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE€ M JIEUCTBYIOLIEEC 3HAYEHUE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE AIEKTPUUECKON
DHEPrUU. DKOJOTHUYECKHE PUCKH IIPU IPOU3BOJCTBE 3JIEKTpodHEepruu. Kymnbrypa
WCTIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOE NPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjieOAaTeabHOW CHUCTEMBbl (MPYKUHHBIA WIH
MaTE€MaTUYECKUNA MASITHHUK).

HaGmronenue 3atyxaromux KojaeOaHuu.
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HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOaHHIA.

Habmonenue pezonaunca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS. OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3sonanc mnpu mocnenoBaTeIbHOM COEIMHEHHUU PE3UCTOpA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAYUH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTU MEPUO/A MaNbIX KojeOaHU rpy3a Ha HUTHU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKA B ENU U3 MOCIEA0BATEIbHO COETUHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMaAzZHUNIHbBLE 60IHbL

Mexannueckrne BOJIHBI, YCHOBUS pacnpocTpaHenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JUIMHA BoJIHBL. llomepeuHble W MPOJOJIBHBIE BOJIHBI.
WuTeppepenius u nudpakiaus MEXaHUUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3JIYyUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bektopos E, B, V B anexrpomarautHoii BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIIEHUE, MOJISIpU3aus, Judpakims,
uHTepdepeHuyst. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IppuMeHEeHne 3JeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBS3U U TEJIEBUACHUS. Paguonokanus.

DIEeKTPOMArHMUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKa B TEXHUKE W MEIULMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TenaedoH, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPAHEHUE NONEPEYHBIX U MPOAOIbHBIX BOJH.

KoneOG:mromeecs T€10 Kak HCTOYHUK 3BYKA.

Habmonenue oTpakeHus ¥ MPEeIOMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeHnu u AMPppakuuu MEXaHUY€CKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKEHHE, IPEIOMIIEHHE,
noJisipu3anus, 1udpakius, uHTepdepeHuus.
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Tema 3. Onmuka

['eomerpuueckass ontuka. IIpsMonrHENHOE pacnpoOCTpaHEHHE CBETAa B
OJHOpPOJHOU cpene. JIyu cBera. TOUEUHBIM HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeta. [locTpoeHune n3obOpakeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MTPEITOMIICHUS CBeTa. AOCOIOTHBIN MTOKA3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHBIM yroja MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbI coctaB 6enoro ceta. LIBer.

Cobuparomiue u paccenBaromue JMH3bI. ToHkas 1uH3a. DOKYCHOE pacCTOSTHUE
U ONTHYECKas Cujia TOHKOM JUH3bL. [locTpoenne n300pakeHuil B COOMPAIOIINX U
paccenBaronX JuH3ax. Popmysa TOHKOW JIMH3BL. Y BEIMYEHUE, JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHUMOHHOU
KapTUHE OT JIBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemé€rka. YcloBUe HaOIIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TNpH MaJCHUM MOHOXpPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHHuuecKrue YCTpOCTBA W MPAKTUYECKOE IPUMEHEHHUE: OYKH, JyIa,
doToarnmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, MTU(PPpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonIMHEHOE pAacpOCTPAHEHUE, OTPAKEHUE U MPEIOMJIEHHE CBETa.
OnTuueckue npruOOpBHI.

[TonHOE BHYyTpeHHEE oTpakeHue. MoJienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKOTIa, TEIECKOIIA.

HaGmronenue nuatepdepeHiuu cBeTa.

HaGmronenue nudpakuuu cBera.

Habmronenune nucnepcuu cBera.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHONW PEIIETKY.

HabGntogenue noasipusanuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

N3mepeHne rnokasaTess NpeJoMIIEHNs CTEKIIA.

HccnenoBanne cBOMCTB M300paKEHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

17



Pa3znes 6. OcHOBBI cielMAJIbHONM TEOPUH OTHOCUTEIBHOCTH

['paHuLIBI IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKU. [locTynaTel cieruanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIUIN OTHOCUTEIBLHOCTH DIHIITENHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAILLECHUE
JUIVHBI.

OHeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ YHEPruel U UMITYJIbCOM PEJIATUBUCTCKON YaCTULIbI. JHEPTHUS
MIOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u 3HEprUM POTOHA C €r0 YaCTOTOW. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroddpdexra. OnbiTel A. I'. CToneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DunimTeitHa s dotoddhdekra. «KpacHas rpaHuiia»
dboTorddexra.

Jasnenue ceera. OnwiThl I11. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecknue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHUe: (POTORIEeMEHT,
dboToMaTUMK, COJIHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodhdexra.

Ceeroguo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUO o -4acTHIL.
[ImanerapHas mozens aroma. Iloctymarel bopa. M3nyyeHune u mnorjounieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS SHEpPruu Ha Apyrou. Bumsl
criekTpoB. CIIEKTp ypOBHEH SHEPrUU aToMa BOJOPO/Ia.

BousiHoBbIe cBolicTBa yactull. Bonuel ae bpoina. KopnyckynsipHo-BOITHOBOM
JTyaJn3M.

CHNOHTAaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHndeckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), Jia3ep, KBAHTOBBIA KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.
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Onpenenenue JJIMHBI BOJIHBI JIa3epa.
Habnronenue mnHeHyaThIX CIEKTPOB U3ITyYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomuwl
HaGmroienre TMHe4aToro cuekTpa.
Tema 3. Amommnoe a0po
OKCHEpUMEHTHI, JO0Ka3bIBAIOIIME CJIOKHOCTh CTpoeHus snapa. OTKpbITHE
paanoaktTuBHOCTH. OnBITHI Pe3epdopaa o onpezesenno coctaBa paaiuo0akKTUBHOTO
u3nyuenus.  CBoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusiHue
PaaMOaKTUBHOCTH HA KUBbIE OPTAHU3MBL.
OTkpbiTHE TIPOTOHA W HeWTpoHa. Hykinonnas mopmens sigpa [eiizenGepra—
NBanenko. 3apsan saapa. MaccoBoe uunciio sapa. M30Tonsl.
Anbda-pacnaa. DNEKTpOHHBIM U TO3UTPOHHBIMN OeTa-pacman. [amma-
U3JIlydeHue. 3aKOH paJuoaKkTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekTt maccsl sapa.
SnepHsbie peakuuu. JleneHue u CUHTE3 SAED.
Anepusiii peaktop. TepmosinepHbiii cuHTe3. [IpoOieMbl M MEpPCHEKTHUBBI
AJIEPHON PHEPTETUKUA. DKOJIOTUUECKUE ACIIEKThI SIIEPHOM SHEPTETUKH.
DJieMeHTapHble YacTullbl. OTKPBITUE TO3UTPOHA.
Mertoabl HaOJIIOAEHHS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHUL.
®dyHIaMeHTaabHble B3auMOAeCcTBUSA. ENMHCTBO (pU3nveckoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
C4€TUrK MOHU3HUPYIOLINUX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3IUKH

Oransl pa3BUTHS acCTpOHOMUHU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBIKCHHUE.

CosiHeuHast cucTeMa.

Comnnne. ConHewyHass akTUBHOCTb. Mcrtounuwk sHepruud CosiHIIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XApAKTEPUCTUKH. JlnarpamMma «CHEKTpajdbHBIA KIAcC —
CBETHUMOCTB». 3BE3[IbI TJIABHOM IMOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJI 3BE3J TNIABHOW IMOCIENOBATEILHOCTA. BHYTpEeHHEE CTpOeHHuE
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3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3BoJironuu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunstii Ilyte — nHama T'anaktuka. Ilonoxenue u nBwxenune ConHUa B
INanaktuke. Tunel raakTuk. PaguoranakTuku U KBasapbl. YEpHbIE IBIPBI B Apax
TaJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ima. Pazoeranme rajakTuk.
Teopus bonpmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmradbnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsl ONIPEIeTICHUS MOJ0XKEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

Habmonenus B reneckon JIynsl, mianet, Mieunoro I1ytu.

O0o001maoiIee NOBTOPEHUE

Ponp Qusuku w acTpOHOMUHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(hepax AesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHUHE MUPA, POJb (PU3NUYECKON TEOpUH B
dbopMHpOBaHUY TIPECTaBICHUN O (PU3UUECKON KapTUHE MUPa, MECTO (HU3HUECKON
KapTUHBI MHUpPa B OOIIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUAN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBS3€d C KypcaMH MATEMAaTHKH,
OHOJ0rMu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYyYHOIO
MO3HAHWA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (uU3MYecKash BEIWYWHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNUE, MOJICIb, U3MEPEHHE.

Mamemamuka: peUIEHHWE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M HMX MPOEKIMM HA OCU KOOPJHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TpPU3HAKK TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW NpUpOJE, KojeOaTelbHBIC
JIBVKEHUS B KMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BAHMS KPUCTALTUIECKON PEIIETKH, CIEKTPAIbHBINA aHAIH3.
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l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€Kd MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: JIAHAKA DJEKTPOIIEpenad, TIEHEPAaTop I[EPEMEHHOIO TOKa,
IIEKTPOJBUTATENb, WHAYKIMOHHAs II€4Yb, pajap, PagUONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpemvera «du3nka» Ha ypOBHE CPEAHETO OOIIETO
oOpa3zoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0KHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIlN{, TO3WTUBHBIX BHYTPEHHUX  YOEKIECHWW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, paCIIMpPEHUE KU3HEHHOTO
OMBITa W OIbBITA ACATEILHOCTH B MPOIIECCE pPeaTu3allii OCHOBHBIX HampaBiICHUMN
BOCIIUTATEIIFHOM JICSITCIBHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOT0 BOCIIUTAHUS :

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIEroCs KaKk aKTUBHOTO 1
OTBETCTBEHHOTO YJieHA POCCUUCKOTO 00IIEeCTBa;

NPUHATHE  TPATUIIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKHX U
JEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHLHOCTh B WMHTEPECAX TIpaklIaHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABIICHUN B 00pa30BaTEeIIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NESITEIHHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMSA

c(hOpMHPOBAHHOCTH POCCUNCKOM TPAKTAHCKON UICHTUIHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKCHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
JIEATENBHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO Oy IYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOUast 3CTETUKY HAYYHOTO TBOPUECTBA,
pHUCyIIero (GU3NYECKOM HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:
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UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHATBHON NEATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM U TEXHUKON, YMEHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1ieii mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO U caMOOOpPa30BaHMIO B 00JIACTH
(U3MKYU Ha NPOTSHKEHUU BCEH KU3HM;

6) IKOJIOrH4€CKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00aTHLHOTO
XapakTepa dKOJIOIMYECKUX MpoOem;

IUTAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHMSI LIeJIe yCTOWYMBOIO Pa3BUTHSI YEJI0BEYECTBA,

paclIMpeHue OMNbITa ACATEIBHOCTH JKOJIOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUI N0 (QU3BUKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (DU3NUECKOIN HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOU JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3Yy4YeHUS! (PU3HKHU OCYIIECTBIIATH MPOECKTHYIO U UCCIEN0BATENBCKY IO AESITEIBHOCTD
VHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue 1ecTBUA:
caMOCTOSITeNIbHO  (OpMyJIHpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU ACATEIBbHOCTH, 3aJaBaTh IapaMETpbl UM KPUTEPUU HX
JIOCTHKECHUS,
BBISIBIIATH  3aKOHOMEPHOCTM W INPOTUBOPEUMS B  PacCMaTPUBAEMbIX
(bU3UYECKUX SIBJICHUSIX;
pa3pabaThiBaTh IUIaH PEIICHUS TPOOIEeMbl ¢ y4ETOM aHajau3a HMEIOUTUXCS
MaTe€pUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIECACTBUMN JAEATECIbHOCTH;
KOOPJIMHUPOBATH M BBITIOJHITH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBaresibCKue 1eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEN, KIIOYEBBIMU MOHATUSIMU WU METOJAMU
bu3nUecKol HayKu;
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BJIAJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIHCKON M MPOCKTHOUN NEeATETLHOCTH
B o0yiactu (pu3uKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB perieHus 3a1ad (U3HUECKOTO COJEPKaHMs, MPUMEHECHHUIO Pa3TMYHbIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMH JICITCIHHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAlU, MPEeoOpPa30BaHUI0 W TPUMEHCHHIO B PA3IMYHBIX yYEeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/ITaHUU YICOHBIX MPOSKTOB B 00J1aCTH (DU3HKY;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PellIeHUs], HAXOIUTh apTyYMEHTHI JIJIs JI0Ka3aTeJIbCTBA CBOMX
YTBEPXKJICHUMN, 3a/1aBaTh IMapaMeTPhl U KPUTECPUU PEIICHNUS,

aHAM3UPOBATh TIOJYYEHHBIE B XOJE€ pEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynMpoBaTh COOCTBEHHBIC 3a7a4dl B 00pa3oBaTEIbHOU
NEeATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUSA TO0 (U3UKE B TMPAKTHYECKYIO 00JIacTh
KU3HEICITSILHOCTH;

yMETb HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora c ungopmanmeii:

BIIaJIETh HaBBIKAMHU IOy4YeHUs] WHPOpMAIUU (HU3NIECKOTO COJCPKaHUS U3
HCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBJISATH IIOUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAIINI0 MH(POPMAIIMKA PA3JTHYHBIX BUIOB U (opM
MIPE/ICTABIICHUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIlMOHHBIX
3a/1a4 ¢ co0II0IeHuEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX M JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0e301acCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUsS B PA3IUYHBIX (opMarax ¢
y49€éTOM Ha3HAYCHHUS MH(DOPMAIIUU U MEJIEBOM ayUTOPHH, BEIOMPAs] ONITHMAIIBHYIO
dbopMy TIpeICTaBJICHUS M BU3yaJIU3aIiH.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA:
OCYULIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU €ATEIbHOCTH;
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pacro3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldid ©  CcMsr4aTth
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTWUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHJIWBHUIYaJIbHOU
paboThI;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JAEUCTBUH C y4&€TOM O0OIIuX
MHTEPECOB M BO3MOYKHOCTEMN Ka)A0Tr0 YieHa KOJIJIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOW  JACSATEIBHOCTH, OPraHHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTUIKEHHUIO: COCTAaBIATH IUIAH JIEUCTBUIA,
pacnpenensaTh poJ C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh PpPE3yJbTaThl
COBMECTHOM padoThI;

OLICHHMBATh KAYECTBO CBOETO BKJIAJa U KaX/10I'0 Y4aCTHUKA KOMaH/1bl B OOIIHiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTtb HOBBIE NIPOEKTHI, OLEHHWBAaTh WAECH C IIO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEAEHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaibHbIe YUeOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBJISTh MO3HABATENbHYIO JEATEILHOCTh B 00JIacTH
GU3NMKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaYeCTBEHHBIX
3aJa4, MJIaH BBIOJHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacuMpsTh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

Jenatb OCO3HaHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHHUIO 3SPYIUMLIMUA B 00JIacTh
(bU3HUKHU, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIMOHAIbHBIN HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBbHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

25



BJa/JeTh  HABbIKAMU  TIO3HABATENbHOM  peeKCMHM  KaKk  OCO3HAHMS
COBEpIIAEMbIX JCHCTBHM M MBICIUTENBHBIX MPOIECCOB, UX pPE3yJIbTaTOB U
OCHOBAaHMIA;

UCIOJIb30BaTh NPUEMBI pedieKCUn JUIsl OLEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEUICHHUS MO HUX
CHIDKEHHUIO;

OPUHMMATh MOTUBBI W apryMEHThl JApPYTrUX IpU aHaJIU3€ pe3yJIbTaToB
NESTENIBHOCTH;

IPUHUMATh ce0sl, HOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHAMATh MOTUBBI W apryMEHTHl JPYTHX TpU aHalu3e pe3yibTaToOB
TeSITENIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYIMX HA OLIMOKH.

B mporuecce nocTukeHus IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS ITPOrPaMMBI I10
¢u3uke 1A ypoOBHS cpeaHero oOmero oOpa3oBaHHd y  OOydaroluxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEJUICKT, MpeInoararomn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHME, BUJIETh HANpPaBJICHUs Pa3BUTUSI COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPHUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEJECHHE, CIOCOOHOCTh aJanTHpPOBAaThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBallMU, BKIIOYAIOMIEH CTPEMJIEHUE K JOCTHXKCHUIO LIETU U
yCIIeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH HCXOIS W3 CBOMX
BO3MO>KHOCTEH;

HIMIATHUH, BKIHOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOLMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €ro NpPU OCYIIECTBICHUU OOILEHUs, CHOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COILIMATIbHBIX HABBIKOB, BKITIOYAIOIINX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHS
C IpYTUMH JIFOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiaacce rnpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUI:
JEMOHCTPUPOBATh HA MpUMEpPAX pojidb U MeCTO (U3MKKM B (POPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTWHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU HU
TEXHOJIOTUH, B PAKTUYECKOU JIESITEIbHOCTH JIFOJIEH;
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YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHaibHasl TOYKa, MHEPITHATbHAS CHUCTeMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJCaTbHBIN Ta3, MOACIHN CTPOCHUS ra30B, KUIKOCTEH U TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3aps]l TIPU pPelIeHUU (HPU3NIECKUX 3a71aY;

pacro3HaBaTh (GU3UYECKUE SIBICHUSA (IIPOIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KUHETUYECKOM TEOpHUM CTPOCHUS BEIECTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEUHOE JBUKEHHE,
CBOOOJIHOE TajJieHHEe TeJ, ABWKECHHE 0 OKPYKHOCTH, MHEPIIUS, B3aHMMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBM)XEHHUE, CTPOCHHUE >KUJIKOCTEH M TBEPABIX Te,
W3MEHEeHHEe O0BhEMA TeNl MpH HarpeBaHUU (OXJIAXKIEHUM), TEIJIOBOE PaBHOBECHE,
UCIapEeHHUe, KOHJEHCALMs, IUIABJICHUE, KPUCTAJUIM3allMs, KHUIEHUE, BJIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXYy IapaMeTpaMy COCTOSIHHS ra3a B M3OIpOIEccax, JICKTpU3aIus Tel,
B3aMMO/ICHCTBHE 3aPsI0B;

ONUCHIBATh MEXAHUYECKOE JIBIXKCHUE, UCIONb3Yyd (U3UYECKUE BEITUUYUHBI:
KOOpJAWHATa, MYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIMaIbHasl YHEPrUs, MEXaHUYeCKasl
paboTa, MexaHWYEeCKass MOIIHOCTh; IIPH OMNHCAHWMU TMPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT HCHOJIb3yeMbIX BEJIMYHMH, MX OOO3HAYEHUS W CIUHHIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO0 BEIUYUHY C JPYTUMHU
BEJINYMHAMH;

ONKCHIBATh M3YYCHHBIC TEIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIC SIBJICHMS,
UCIIONB3Ysd (U3WYECKUE BEJIMYMHBL JaBJICHHWE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKasi YHEPIrusi XaOTUYECKOTO JBMXKEHUSI MOJIEKYJ, CpEJIHEKBaJIpaTUdHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPTusi, padoTa rasa,
KOd(PPUIIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOIO JBHUTratelisi; MpU OMNMHCAHUU
NPaBUWJIBHO TPAaKTOBAaTh (U3MYECKUM CMBICI HCIIOIb3YEMBIX BEJIWYHH, HX
0003HaUYCHUSI W CIWHMIIBI, HaXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUYUHAM;

OTUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUST (TIPOLIECCHI), UCIOJIb3YSl (PM3UUYECKUE BEJMUYMUHBI: IJIECKTPUUECKUN 3apsi,
AIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTD IOJIs, MTOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB,
Py ONMHUCAHWM TPABWIBHO TPAKTOBATh (U3UUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMUMH, WX OOO3HAYEHHUS M EAUHUIIbI; YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C JIPYTUMH BEIUUMHAMU,

aHAJIU3UPOBATh (PU3UYECKUE IMPOIECCHl M SABJICHMS, MCIOJB3Yys (hHU3UUCCKHE
3aKOHBI U TIPUHIMIIBLL: 3aKOH BceMupHoro tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXPaHEGHMSI MEXaHMYECKOM OHEPruM, 3aKOH COXpPaHEHHUsS HMIYJIbCa,
NPUHLUIN CYNEPIO3UIMKA CHJI, MPUHIIUI PaBHOIpPABUs WHEPIHUAIBHBIX CHUCTEM
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OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHHSI BEUIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoil, MEPBBIM 3aKOH TEPMOJAVNHAMHUKH, 3aKOH COXPaHEHHUS
ANEKTPUUECKOro 3apsiaa, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAIIHH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3nuyarh yCJIOBUS X O€30MaCHOr0 MCIOJIb30BAaHUSI B TOBCEAHEBHOM
KU3HH,

BBITIOJIHATDh JKCIIEPUMEHTHI MO HCCIENOBAaHUI0 (U3HUECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHUH, HpPU 3ITOM
dbopmynupoBaTh NpodeMy/3a1ady U TUIOTE3y Y4EOHOTO SIKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEII0AKEHHOTO 000PYI0BaHMUS, TPOBOIUTH OIBIT U (HOPMYITUPOBATH
BBIBOJIBI;

OCYILIECTBIISTh MPSMbIE M KOCBEHHbIE U3MEPEHUS (DU3NYECKUX BEJIIMYUH, NIPU
ATOM BBIOMpaTh ONTUMAJbHBIA CIOCOO HM3MEPEHHUsS] U MCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHN;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMH  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM IMPSMBIX H3MEPEHHI, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buUKCUpOBaTh PE3YIbTATHI OJTYYEHHON 3aBUCUMOCTU (PU3NUECKUX BEIUYUH B BUJIC
Ta0NHIl U TPA(UKOB, AEJIaTh BHIBOBI 10 PE3YyJIbTaTaM UCCIEI0BAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUN HCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKON U TPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHMUS;

pemiaTh pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3UYECKOW MOJEIbIO,
UCIOJIb3YsI (PM3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOIUMbIE NIl €€ pEeIleHHUs, MPOBOAUTH PAcuy€Thl U OLEHUBATH PEATBLHOCTh
MOJIYYE€HHOT0 3HAYEHUS (PU3NYECKON BEJTNYUHBI;

peliaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PaCCYXIECHUM C OMOpONl Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABIICHUS,

WCIIOJIB30BaTh MPH PEIICHUN YUEOHBIX 3a/1a4 COBpeMEHHbIE HH(POPMaIIOHHbBIE
TEXHOJIOTUU JJIsl TIOMCKa, CTPYKTYPUPOBAHUSI, UHTEPHPETAIIMU U TIPEACTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJIAPHON WHGPOPMALUK, TOJYYCHHOW U3 Pa3TUYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOIyIaeMy0 HH(POPMAIIHIO;
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MPUBOIUTH MPUMEPHI BKJIAJIa POCCUIMCKUX U 3apYyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MMPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHEC TEXHUKH
1 TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TTO (PU3UKE B MOBCETHEBHOM KU3HU JIJIs1
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKU MU
YCTPOMCTBAMH, JIJISi COXPAHEHUs 370POBbS U COOJIIOACHHUS HOPM 3KOJIOTMYECKOIrO
MOBEACHUS B OKPYXKAIOUIEN CPEJIE;

paboTatb B TIpYyIIEe C BBHIMNOJHEHUEM PA3IUYHBIX COIHUAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO PACIPENENITh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHWBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIIIIBI B PEIICHUE pACCMAaTPUBAEMOil TPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KAapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B MPAKTUYECKON AEATEIIbHOCTH JIFOJEH, LEIOCTHOCTh U €IMHCTBO
(u3MYECKOI KapTUHBI MUDA;

YUUTHIBATh TPAHUIB TPUMEHEHHUS HW3YYEHHBIX (QU3NYECKUX MOJIEINeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsil, Jy4d CBETa, TOUEYHbI UCTOYHUK CBETA, sAJIepHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO f/ipa MpPH peuieHud (HPU3NYECKUX
3a1ayg;

pacno3HaBath (PU3NYECKUE SBJICHHS (TPOIECChI) U OOBICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOU (DM3UKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUS, J€UCTBME MAarHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsll, SJIEKTPOMArHUTHBIC KOJEOAHUS U
BOJIHBI, IPSIMOJIMHEUHOE PACIPOCTPAHEHUE CBETA, OTPAKECHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TMOJApHU3alvs CBETa, JUCIEPCHS  CBETA,
dbotornekTpuueckuit 3pdekt (porosrddekr), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa aroMa BOAOpPOAA, €CTECTBEHHAasd M HCKYCCTBEHHAs
PaIlOAKTUBHOCTb;

OTHCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  JJIEKTPUUYECKYIO  MPOBOAMUMOCTh  pa3IMYHBIX  Cpeld) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOILIECChI), HUCIONB3Yys (U3NYECKUE BEITUUYUHBI:
DIEKTPUYECKUN 3apsii, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTCHIIMAJIOB, JJICKTPOJBMKYIAsA CUJia, paboTa TOKa,
WHJYKIHWST MAarHUTHOTO moJjsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTD
KaTYILIKW, SHEPrusi 3JIEKTPUYECKOr0 W MArHUTHOIO TOJIEM, MEpUoA U 4YacToTa
KojeOaHuii B KoJieOATEIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
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TAPMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHuii, (OKyCHOE paccTosHUE U
ONTHYECKAs] CWJia JIMH3BI, MPU OINMWCAHWW TPABWIBHO TPAKTOBATh (DU3WUECKUN
CMBICIT HWCIIOJIb3yeMBIX BEJIWYMH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMU BEJIMYNHAMU;

OMHCHIBATh H3YYEHHBIE KBAHTOBBIE SIBICHUS M IMPOILIECCHI, HCIOJIb3Ys
(bu3NYeCKUEe BEIWYUHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, TIEPHO/ IOTypacnaga, YHEPTUS CBI3H
aTOMHBIX SiZIEp, TMPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3HUECKUI CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IWHHUIbI, YKa3blBaTh (POpPMYIIbI,
CBS3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NICCKON BEITMUHUHEI;

aHANMM3UPOBATh (PU3MYECKHE MPOIIECCHI W SBICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH JDkoyns—JIeHia, 3aKOoH AJIEKTPOMAarHUTHOU
WHIYKITUH, 3aKOH MPSIMOJIUHEHHOTO PAaCcTPOCTPAHCHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI IMPEJIOMJIEHUSI CBETA, ypaBHEHUE ODWHIUTElHHA s (hoTodPdekra,
3aKOH COXPAaHECHHsI DHEPIHH, 3aKOH COXpPAHEHWS HMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHUs] MAacCOBOTO 4HMcia, MOCcTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIpAKEHUE U YCIOBUS (TpaHULIbI, O00JIACTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAMPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3JaBaeMO€ IIJIOCKUM 3€pKalioM,
TOHKOM JIMH301;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 WCCIICIOBAaHUI0 (U3MUECKUX SBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHUI: IMPU ITOM
dbopMyIMpoBaTh MpoOIIEMYy/3a/1auy B TUIIOTE3y YIeOHOT0 IKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000PYAOBaHUS, POBOIUTH OTBIT ¥ (POPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUCCKUX BEIWYUH, TIPU
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO WM3MEPEHMS] U HCIOIb30BATh W3BECTHBIC
METO/IbI OLICHKH MOTPELIHOCTEN U3MEPEHHU;

WCCJICIOBATh 3aBUCUMOCTH (PM3NYECKUX BEIMYUH C HCIIOJIb30BAHUEM IMPSIMBIX
W3MEPCHUN: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yiIbTaThl
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYWMH B BHUJE TaOIUI] U TPaduUKOB,
JieaTh BBIBOJIBI T10 PE3yJIbTaTaM UCCIIEIOBAHNS;

coOmro/1aTh mpaBmiia 0€30MacHOr0 TpyJa MPU MPOBEICHUN HCCIICOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEILCKOH W TPOCKTHOU
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JESTEIbBHOCTH C MCIOJB30BaHUEM H3MEPHUTEIBHBIX YCTPOUCTB U J1a00OpaTOPHOTO
o0opyaoBaHUS;

pemiate pacy€THbIE 3a7aud C SBHO 3aJaHHOM (PHU3UYECKOW MOJIENbIO,
UCIOJIb3Ysl (PU3HUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAIKM3a YCIOBUS 3a]1a4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOIUMBIC ISl €€ pelIeHusi, MPOBOAUTh PAacUYEThl U OICHUBATh PEATBLHOCTD
MOJy4YE€HHOTO 3HaUCHUs (PU3UYECKOM BEIMUHHBI;

pelaTh KaueCTBEHHbIE 3aa4i: BRICTPAUBATD JIOTHUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PAaCCyXJACHUI € ONOpod Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nyeckue BICHUS;

MCTIOJIb30BaTh IPU PEIICHUN YI€OHBIX 33]1a4 COBPEMEHHbBIE HH(POPMAITMOHHBIE
TE€XHOJIOTUU JUIsl TIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPHPETALMU U TPEICTABICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJIAPHON HHGPOpPMALUU, TOJYYCHHOW U3 Pa3TUUYHBIX
MCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOIyHaeMyI0 HHPOPMAIIHIO;

OOBACHATh MPUHUUIBI JEHCTBUS MAaIIWH, HOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX 0€30MaCHOIO MCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HH;

MPUBOIUTH MPUMEPHI BKJIAJA POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MHUpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM KU3HU JJIS1
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu C NpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBAMHU, JUIsl COXPAaHEHUs 3JI0POBbS U COOJIOACHHUS] HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;

paboTatb B TIpYyINIE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJEH,
IUIAHUPOBATh PabOTy TpyNIMbl, PAlMOHAIBHO pPAaCHpeAesiaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIbI B PELLICHUE pacCMaTpUBaEMOil MPoOIeMBbI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Kourpoabubie IIpakTnyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematiia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Husamia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edso0o.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazaeny 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK

4.1 JrekTpocTatuia 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 51eKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpemst 2

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne /i P Konrpouabusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnuotexa [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eCcKUe U AIEKTPOMarHuTHbBIE 9 1 bubnnoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YeCcKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIFHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 bubnnorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;IESHZI;T:;ZCL)ROU% £41007¢
Uroro no pazaeny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O06o0m1aroriee NTOBTOPCHHE 4 ngi;qu;igﬁﬁmmk
Hroro no pasneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoThI
pecypchbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunrbie MeT(})IK bl HOEHaI)HHH 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIero MUpa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYIECKOTO 1 bu6mmoreka IIOK
neuxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMepHOE NpsAMONIMHENHOE 1 bubmuoreka [IOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSMOIUHEITHOE 1 bubmuorteka [JOK
JBHOKCHUE https://m.edsoo.ru/ff0c372e

5 CBobogHOe masieHne. Y CKopeHue 1 but6mmoreka [IOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

. bubmuoreka [{OK

7 JIBm>xeHrne MaTepuaabHON TOYKH 10 1

OKPYKHOCTHU

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p H“ https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuina. [punnun
9 Cymnepro3uiuu cui. Bropoii 3akox bubmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 15t MaTepruaibHON TOYKH
Tperuii 3akoH HeroTOHA 11 bubnuoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsAroTreHus. Cuna

11 TspkecTH. [lepBas kocMudeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 TpeHus. Cuiia COmpOTUBIICHUS TTPU bubnmnoreka [JOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTynaTenbHOE U BpamaTensHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bu6nuorexa [IOK
tesa. MoMeHT cuiibl. [liieuo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHs TBEPOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. bubnuorexa [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepHuaabHON ToukH. Teopema 06
W3MECHCHUH KUHETHYCCKOW SHEPTrUH

17

[TorennmansHas 3HEPTHSL.
[ToreHunanpHas SHEPTUs yIpyro
ne(pOpMHUPOBAHHON NIPYKUHBIL.
ITorennmaneHas 3HEPTUs TENA
BOJIN3M IOBEPXHOCTH 3eMITH

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYE€CKON SHEPruun

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBsi3u paOOTHI CHITBI
C U3MEHEHNEM MEeXaHNUECKOH
SHEPIUH Tejla Ha TPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHHUsI B MEXAHUKE

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHMUS
MOJICKYJISIPHO-KUHETHUECKOM
Teopuu. BpoyHOBCKOE JIBM)KCHHE.

Auddysns

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHIL] BEILIECTBA.
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTostHHas ABorajapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubmnorexa IIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
Pa3pexKEeHHOro ra3a

W3omporieccs! B uaeaIbHOM rase u
uX rpaduuecKoe npecTaBIeHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sneprus
TepMO)IHHaMH‘IeCKOfI CUCTCMBbI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUIOTHI U paboTta. BuyTpeHHsist
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasza

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael renionepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

39
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI Ipu

bubnunoreka LIOK

32
Tertonepenaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U bubmuoteka [JOK
€ro NPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoGpatumocTs nporeccoB B
34 npupoae. Bropoi 3akoH bubnnorexa LIOK
PHpoZe. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunnun aeiicteus u KITJ{ bubmnoreka IIOK
TETIJIOBOW MaIIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOTHYECKHe MPOOIeMbI
TETUIOHEPTETHKU
O06o06mmaromuit ypok
38 «MOJ‘II:K J'IISII-I Has}llp ¢uznka. OCHOBBI bubamorexa LOK
YPIp ' https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbhas pabota no teme
39 «Momnexynspraas pusuka. OCHOBEI bubmorexa HOK
y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmnoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIAXXKHOCTH BO3ayxa. HachIIeHHbIH bubnnorexa [JOK
yxa. https://m.edso00.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
but6mmoreka [IOK
42 amop(HbIe Tera. AHU30TPOIUS

CBOMCTB KpuCTaJLIOB. JKujakue

https://m.edsoo.ru/ffOc65f0
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kpuctayibl. CoBpeMEHHbIE
MaTepHabl

[lnaBnenue u KpUCTAIU3ALIMSL.

bubnuoreka [IOK

43 Vv .
JICHLHA TCILTOTA TABICHHA https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnuoreka [IOK
44
YpaBHeHHE TCII0BOrO bananca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Teil. JNEKTPUIECKUI
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(]);)n nOBO HIfKI/I 3aIf(I))H Bubmorexa ITOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs dIEKTPUUECKOTO 3apsia
BsaumonelicTBue 3apsiioB. 3aKOH
47 K HOHaHTO‘le‘IHHﬁ I;JIHeKT MYECKUHI bubnmorexa IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IprHIMn cynepno3unun bubnmnorexka HOK
JJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaboTa cuit 31eKTpoCcTaTHueCcKOro
49 nouis. [Toreniman. PasHocts bubnnorexa LOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHINATIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM nolle bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
b K
51 OnektpoémkocTb. Konnmencarop nommorexa [10

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIIMT IEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
amnmapara, CTpyHHOT0 pUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIEKTPONpruOOpOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 1ist
ydacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGoparopHas
pabota «/3yueHue cMernanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenua

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc74f0

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Kopotkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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59

PesepBHbiil ypok. KonTposibHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Bcepoccuiickast mpoBepoOvYHast
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o06marmuii ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHas paboTa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IPUMECHAs1 TPOBOJIUMOCT.
CaolicTBa p—N-niepexoja.
[TomynpoBOIHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOJIMTOB.
DNEKTPONUTHYECKAsT JUCCOLIHAITHSI.
DIIEKTPONUn3

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [1Inazma

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c82ba

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U X NPAKTUYECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc
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npuMmeHenue. [IpaBuna TeXHUKH
0€30I1aCHOCTH

KonTtponpHast pabora o Teme

«Qnekrpocraruka. [1ocTOsHHBIHI bubmumoreka [JOK
67 . 1
ANEKTpUYECKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
PA3INYHBIX CpCaaAxXx»
PesepBHblit ypok. O0oOmaromuit bubnuoreka [JOK
68 1
ypok 1o TemaMm 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KosaunyecTBo 4yacoB JJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie  IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
ITocTosTHHBIE MAarHUTHI M KX

1 B3auMo/ieicTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKIWUN
MarsuTHoOe 1oJie TPOBOIHUKA C

5 ToKOM. OnBIT DpcTena. 1 bubnmnoreka [JOK
B3anmopeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHolso noiﬂ KaT Kny: 1 1 bubmorexa HOK

it https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBMe MarauTHOTO MOJISI Ha
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnuoreka [IOK

yactuily. Cuna Jlopenua. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uHaykuuu. 3aKoH
AMEKTPOMArHUTHOW UHIYKITHH
®dapanes

JlaGopaTtopHnast pabota
«HMccnenoBanue BIECHUS
AIEKTPOMArHUTHOW MHTYKITUI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsL KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U X

MMPUMCHCHUC: ITOCTOAHHBIC MAarHUThI,

OJICKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
OJIEMCHTAPHBIX YaCTHULI,
WHAYKIONUOHHAA I1€Yb

10

O6o0matomuii ypok «MarautHoe
noJje. DJIEeKTpOMarHuTHas
UHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHnTtponbHas pabota 1mo Teme
«MarsuTtHoe noJe.
DNIEeKTPOMarHUTHAsE MHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBOOOIHBIE MEXaHUYECKHE
KoJjeOanus. ['apMoHUYecKre
KoJieOaHus. YpaBHEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

46


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTHU
neproa MajblX KOJICOaHHIA Tpy3a Ha
HHUTHU OT MAJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHblit KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
Kosie0aHus B U/1€aJIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrunu B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyKIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CunyconaaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HaNPSHKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JJIEKTPUUECKON IHEPTUU

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaad

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPOIHEPIUU B MOBCEHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHeHHUS U
JMHa BoJiHbL. [lonepeyunslie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka
DJeKTpOMarHUTHBIE BOJIHBI, UX

CBOMCTBA U cKOpocCTh. [Ikaa
3JIEKTPOMAarHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paAOCBA3U U
TeneBuaeHus. Pa3zButue cpeacts
cBs13u. Pagnosnokanus

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8
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[IpsimonrHENHHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pa’keHH B INIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnuoreka [IOK
IIpenenbHbIN Yyroy MoJIHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubnuoreka [IOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuit
30 B uH3e. @opMyra TOHKOU JIMH3BI bubmmorexa [OK
F DOPMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
n300pa’keHH B JIMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
39 6enoro cBera. LlBet. JJaboparopras
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubnuorexa [IOK
33 N
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

[Tonspuzanus ceera

https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHUIIBI MPUMEHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bubnmoreka [JOK
IToctynatel cnennaibHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTETHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa [JOK
AHOBP ) s https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus U UMMYJbC
38 pENATUBUCTCKOM YacTulpl. CBs3b bubnuoreka [IOK
MAacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.
39 OCHOBBI crIEIIMAIBHON TEOPUHU bubmmorexa [TOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIHOCTH
40 ®otonsl. Popmyiia [1nanka. bubnnorexka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHHUE Eu6 ITOK
noInoTeKa
41 otoaddekrta. OnbiTe A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTeEHa J'qu)[(b(l)OTOB(b(geKTa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
HaBnenue cera. OnwiTh [1. H. 56 OK
43 JlebeneBa. Xumuueckoe JIelicTBUE nommoreka L{

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHu4eckue ycTpoiucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTod1eMeHT, GOTOATIHK,
coJIHE4Has OaTapesi, CBETOUOT

45 Pemenue 3aga4 mo teme «3JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pezepdopna no paccesuuro o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
bu6nmoreka [JOK

41 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u norioiieHue GOTOHOB

48 IIPU [IEPEX0/I€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE CBOMCTBA yacTull. BoJHbI

49 ne bpoins. KopnyckynspHo- bubnuorexa [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHY)KJICHHOE U3ITyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnpitel Peszepdopaa mo bubnmoreka [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOTO U3ITyYEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ilydeHus. BiausHue

PalrOaKTUBHOCTH Ha KUBbIE
OpraHU3Mbl
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OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnan. 'amma-uznydyeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162
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OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepubie peakuuu. S nepHbii
peakrop. [IpoGiemMbl, NepCHeKTHBHI,
9KOJIOTMYECKHE aCIEKTHI IAEPHON
SHEPreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356
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DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpOoHA. MeTO Il HAOIIOICHUS U
pPErUCTpaLUK 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoAeucTBHA. ENMHCTBO
(bu3nYeCcKO KapTUHBI MUPay

Oransl pa3BUTHS ACTPOHOMHH.
[TpuknanHoe 1 MUPOBO33pEHUYECKOE
3HauYEHue acTpoHOMuUU. Bun
3BE31HOTO Heba. Co3Be3us, ipKue
3BE3/bl, MJIAHETHI, UX BUTUMOE
nxeHue. ColHevHas cucremMa

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua u 3BE31

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38
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3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
IIOCJIEI0BATEILHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMEHHbBIE
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MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronuu CoJIHIA U 3BE3]
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Muneunsiii [Iyte — Hama
T'amaktrka. [TonokeHne u ABMKSHHE
Connna B I'anakTuke. ['aJakTHKH.
UEpHble ABIPHI B sIpax raJakTUK
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60

61

Bceenennas. Pas0Oeranue rajakTHK.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MerarajgakTuka

Hepemiennsie npodiaembl
aCTPOHOMHHU

KonTponbnas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o06matomuii ypok. Pons dpuszuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOU cdepax AesITeTbHOCTH
yeJloBeKa

63

O6o6matomuii ypok. Ponbs 1 mecto
(GU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

64

O6o06maromuii ypok. Posb
(bU3UYECKON TEOpUH B
(dbopMHUpOBaHUH MIPEACTABICHUH O
(bU3UIECKON KapTHHE MUpPA
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66

Ob6o06maromuii ypok. Mecto
(bu3n4ecKoil KapTHUHBI MUpPA B
00111eM psAly COBPEMEHHBIX
€CTECTBECHHO-HAY4YHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHBI ypok. MarHutHOE 1osie.
DNEeKTPOMarHuTHas MHIAYKIHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

Pezepnslit ypok. KBanroBas ¢usuka.

OJeMeHTBl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbI

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaThL Ha NpUMeEpax pojdb MU MecTo (U3UKU B
101 (GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICABbHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUn

duznueckux 3a1a4y

PacrioznaBate ¢uznueckue siBiIeHUs (IPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BELIECTBA M JJIEKTPOJAWHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
T€J, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJECHCTBUE TEI,
103 mud¢ys3usi, OpOyHOBCKOE IBWKEHHE, CTPOCHHUE IKHUJIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IUIaBJI€HUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,

MOBBIILICHUE JABJICHMUS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyzle, CBS3b MEXIy IapaMeTpaMH COCTOSIHMSL ra3a B

HU30IIPpOoLCCCax; JICKTpU3auusAa TCI, B3aMMO/ICHCTBHE 3apAa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3yd (U3NYEeCcKHe
BEJIMYMHBI: KOOPIAHUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEPrus,
10.4 NOTEHIMAJbHAs HHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIITHOCTb; TNPH OMMCAHUHM IMPABUIBHO TPAKTOBATH (HUIUUECKHUN
CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMUIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYT'vuMHU BCINYNHAMU

56




10.5

OnuceiBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE
SBIICHUS, HUCHOJb3ys (U3MUECKUE BEIUYMHBI: JaBJICHUE ras3a,
TeMnepaTrypa, CpeAHss KUHETHYeCKas »JHEpPrus XaoTHYECKOIo
JBV)KEHUS MOJIEKYJ, CPEIHEKBAJPATHUYHASI CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTpPEHHss SHeprus, pabora rasa,
KOA(pGUIIMEHT TOJIE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATENs; IpPH
OMHUCAaHUU  MPaBUIBHO  TPakTOBaTh  (U3MYECKUH  CMBICT
UCIIOJIb3YEMbIX BEIUYHMH, UX O0O3HAUEHHS U €AMHUIIbI, HaXOIUTh
(dbopMynbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIHYHUHY C

JIpYTrAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M
DIIEKTPUYECKUE SBIEHHUS (IPOIECCHI), HCIONB3YS (PU3UUECKUE
BEIMYMHBL:  DJICKTPUYECKMH  3apsil,  DJIEKTpUYEcKoe  ToJe,
HaMnpsOKEHHOCTh T0JIA, TMOTEHLHUAN, Pa3HOCTh IMOTEHIHMANIOB; MpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIMYNHaAMU

aHaJM3UpPOBaTh (PU3UUECKUE TPOLIECChl U SBJICHUS, HCIIOJb3YS
(¢u3nyecKre 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATOTeHMS, |,
I1 u 111 3axons! HbtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTuH,
3aKOH COXPaHEHMs UMITyJIbCa, IPUHLIUI CYNEPIIO3ULIMU CUJT, TPUHIIMIT
paBHONPaBUSl HHEPLHUATIbHBIX CUCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
cpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOJIIOTHON TeMIlepaTypoil, epBbI 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3Tom
pa3IuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE

BBIPQXEHHE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIMH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pas3Iu4aTh YCIOBUS HX 0€30MacHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BBINONHATE SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM GOopMyIUPOBAThH NpoliIeMy (3a7ady) U TUNoTe3y yueOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEIOKEHHOTO

060pyI[OBaHI/I}I, IMPOBOAUTD OIIBIT U (bOpMYJIHpOBaTB BBIBOABI
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10.10

OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpeHHs (PU3nyecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCITIOJB30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpGH.IHOCTCﬁ HSMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHUYMHAMHU C
WCIIOJIb30BaHUEM MPSMBIX H3MEPECHHIA; TIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BHIBOIBI IO

pe3ysibTaTaM MCCIEA0BaHUs

10.12

10.13

10.14

Cobmionate mpaBuiaa 0€30MacHOrO0 TpyAa TMpPH  MPOBEACHUU
WCCJICOBaHMM B paMKax yd4eOHOTO OJKCIIEpUMEHTa, y4deOHO-
UCCIIEIOBATEIILCKOW M MPOCKTHOM JESITEIbHOCTH C MCIOJIB30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U TAO0PaTOPHOTO 000PYAOBAHUS

Pemarp pacuérHble 3a1a4u ¢ IBHO 33JJaHHON (U3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJEIb, BBIICIATH
dbuznyeckue BeIHMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUS,
OPOBOAWTh pacuéThl M OLEHUBAaTh pPEaJbHOCTh IOJYYEHHOTO

3HaYeHUs (PU3NIECKOI BETMUNHBI
Pemate  KayeCcTBEHHBIE  3aJaud:  BBICTPAWBAaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘IeCKI/Ie SABJICHUA

10.15

Hcnonp30BaTe TpHU pelmICHHH YYEOHBIX 3a/Jad COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOWCKA, CTPYKTYpPHPOBAHUS,
UHTEpHpeTallii U MpeICTaBIeHHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUUCKUX M 3apyO€KHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIMIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTe TEOpETHUUYECKUE 3HAHUS 10 (DU3MKE B MOBCEIHEBHOU
KHU3HM JuId  o0ecredeHHus O€30MacHOCTH NpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMM YCTPOMCTBAaMH, MJI COXpaHEHUS
310pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyniie ¢ BHIITOJIHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIeH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTU U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX
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11 KIIACC

CUTyalludX, aICKBATHO OLICHHWBATH BKJIAJ KaXA0I'0 U3 YYAaCTHUKOB

IPYNIBI B PEeLICHHE pacCMAaTPUBAEMON MTPOOIIEMBI

Kon
NpoBepsaAEeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIbHOCTH

JOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIB] IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsijl, siiepHast MOJIEb aTOMa, HyKJIIOHHAs!

MOJECJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath duzndeckue siBJICHUS (MPOIECChI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE  JICWCTBUA  TOKAa,  B3aWMOJICWCTBUE  MArHHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUUCS 3apsifl, SJIEKTPOMArHUTHBHIE
KoieOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXCHHE, TpeJoOMIICHUE, UHTepepeHius, audpakuus U
MOJISIPU3aIUsl CBETA, AUCTIEPCHUs cBeTa, (OTOAIEKTprudecKuil ekt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3HUKHOBEHHE JIMHEWYATOTO
CIICKTpa aToMa BOAOPOJA, ©CTECTBEHHAs © HCKYCCTBCHHAs

PaarnOaKTUBHOCTDb

11.4

OnucelBaTh U3YYEHHbIE CBOICTBa BelIECTBA (AJIEKTPUUYECKUE,
MarHMTHBIE, ONTUYECKUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3JINYHBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢u3znyecKkue BEIUYMHBI: JJEKTPUUECKUH 3apsj, cuila ToOKa,
JNEKTPUYECKOE  HAIPSDKEHUE, DJJIEKTPUYECKOE  COINpPOTHUBIICHHE,
pasHocTh noteHuuanos, I/C, paboTa Toka, MHIYKIHUS MarHUTHOTO
nossi, cuna Ammepa, cuna JlopeHIa, MHAYKTHBHOCTh KaTyIIKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO MOJEH, mepuoa U 4acroTa

Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CUJla TOKa B ITpoLiecce

TapMOHHUYCCKHUX OJICKTPOMAIrHUTHBIX KOJIG63.HHI>'I, (bOKYCHOC
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11.5

paccTosiHUE U ONTHUYECKAasl CUJIA JIMH3bI; NPU ONMCAHUM IPaBUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEJIWYHMH, HX
0003Ha4YeHHs] M EIUHUIBI, YKa3blBaTh (HOPMYIbI, CBS3BIBAIOIIUE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJICHUS U TPOLECCHI,
UCTIONB3Ysl (PU3UYECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETA, SHEPTUS U MMITYJIbC (OTOHA,
NEepPHO/JI II0JIypaciajga, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
NpaBUJIBHO TPakTOBaTh (U3MYECKUIl CMBICT  HCIOJIb3YEMBIX
BEIMYMH, MX OOO3HAUEHUS U EIUHUIBI; YKa3bIBaTh (HOPMYJIbI,
CBSA3BIBAIONIUE JAHHYIO (U3MYECKYI0 BEIUYHHY C JAPYTUMH

BCIWYHMHaAMU, BBIYUCIATHh 3HAYCHUC (1)I/I3I/I‘-I€CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCHOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
NOCJIEI0BATEIBHOTO UM MapajuIeIbHOIO COEAMHEHUS MPOBOJHHMKOB,
3akoH Jlxoyia — JIeHna, 3aKOH 2JI€KTPOMarHMTHON MHIYKIUH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJICHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO0 4Wciaa, MocTyndarsl bopa, 3akoH
paZMoaKTUBHOIO pachaga; MOpU 3TOM pa3iuyaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

CTtpouTh ¥ ONHUCHIBATH HM300pa’KE€HHE, CO3AABAEMOE IUIOCKUM

3€pKaJIOM, TOHKOW JINH301

11.9

11.10

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SBICHUN
U TPOILIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
npu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y yueOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymliecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpEHUs: (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJbHBIM COCOO M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ
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11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYHMH C UCIIOJIB30BaHHEM
OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TPapUKOB, EIaTh BBIBOABI 110 PE3yIbTaTamM

HUCCICA0BaHUA

CoOmtomath mpaBuia 0O€30MacHOrO0 TpyJda TIpU  TMPOBEICHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-
HCCIIEN0BATEIBCKON U IPOEKTHOU AEATEIbHOCTH C UCTIOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPOMCTB | JIAOOPATOPHOTO 000PYyIOBaAHUS

11.13

11.14

11.15

11.16

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (U3MUECKOM MOJECIIBIO,
UCTIONB3ys (PU3WYECKUE 3aKOHBI W TMPUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJa4d  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYECKre BETMYUHBI B (OPMYJIIbI, HEOOXOIUMBIC [Tl €€ peIICHHMSI,
MPOBOJUTH Pacy€Thl M OICHUBATh PEATbHOCTh IOJYYCHHOTO

3Ha4YCHUA (bI/ISI/ILIeCKOf/i BCIINMYHMHBI

Pemarsn Ka4CCTBCHHBIC 3aJadu: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[CHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

Hcnonp30BaTh MpU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMU JUIsl TIOWUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETAllMM U TPEICTABICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOMN
uH(pOpMaIIKH, MTOJIYYEHHOW U3 Pa3TUYHbIX UICTOYHUKOB; KPUTUYECKU
AHAIM3UPOBATH MOJIYyYaeMyt0 HH(OPMALIHIO

OOBSICHATh MPUHLUIBI ASUCTBUS MAalllUH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; paziuyarh YCJIOBUS KX O€30IIaCHOTO MCIIOIb30BaHMS B

OBCE€IHEBHON KU3HU

11.17

11.18

[TpuBOIUTE MpPUMEPHI BKJIAJAa POCCUNCKUX M 3apYOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTe TEOpETHUUYECKUE 3HAHUS 10 (DU3MKE B MOBCEIHEBHOU
KHU3HM JuId  o0ecredeHHus O€30MacHOCTH NpU  OOpalleHuu ¢
npubopaMl U TEXHUYECKUMHU YCTPONCTBaAMH, MJIi COXpaHEHHS
310pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpeie

11.19

PaboTatph B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl, PAlMOHATBHO  paclpeiessTh

00SI3aHHOCTU | IUIAaHUPOBATh ACATCIIBHOCT B HCECTAHAAPTHBIX

61



CUTyalluAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Io0 H3 YYACTHHUKOB

TPYIIBI B PEIICHUE pacCMaTpUBaeMOi MPOOIeMBbI
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

pasaejaa JJIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

11

®uzuka — Hayka o Tnpupojae. HayuHbie
METO/bI IO3HAHUS OKpYKatomiero Mmupa. Posib
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (prsnke

1.2

MogenupoBanue (U3NYECKUX SBJICHUH H
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
@uU3NYECKUE 3aKOHBI W TEOpUH. [ paHULbI
IPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pone m mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKON

NESITELHOCTH JTIOAEH

211

212

2.1

2.13

214

MEXAHHUKA
KNMHEMATHUKA

Mexanuueckoe BUKEHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepememienue, CKOPOCTh (CpemHsIsl CKOPOCTb,
MITHOBEHHass  CKOPOCTb) U  YCKOpEHHE
MaTepUATbHONW TOYKH, WX MPOEKIUU HA OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

IIEpEMELICHUH U CII0KEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u [EePEMEILICHUS

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

CBobonHoOe nmasieHne. Y CKopeHue

CBOOOIHOTO MaJeHHUs
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2.2

2.15

KpuBonuneiiHoe naBukeHue. PaBHOMEpHOE
ABHUKCHUC MaTepHaanoﬁ TOYKHU 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTeIbHOE YCKOPEHHE

2.16

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
ABUIKCHUC CHApPAAOB, LCTIHBIC MU PCMCHHBIC

nepeIavyn

2.1.7

221

[IpakTrueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOILUEHUS MEXIY Iy TSMH,
IIPOMICHHBIMU TEJIOM 3a IOCJIEA0BATENIbHbBIC
paBHbIE  NPOMEXYTKM  BPEMEHHM  IIPH
PaBHOYCKOPEHHOM JBM)KEHHUU C HaydaJbHOU
CKOpOCTBIO, paBHOM Hymwo. I3yuenue
JNBUKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.
W3yuenne nBUXKEHHs Tesa, OpPOLIEHHOTO

TOPU30HTAIIBHO
JIMHAMMKA
HpI/IHHI/IH OTHOCUTCIIbHOCTH I'anunes.

[IepBeii 3axkoH HeroTona. MuHepunanbHble

CHCTEMBI OTCUéTa

2.2.2

2.2.3

Macca tena. Cuna. [lpuHuun cyneprno3unuu

CHUJI

Bropoii 3akon HproTOHa 111 MaTepHalIbHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

224

3akoH  BceMupHoro Tarorenus. Cuia
TsokecTu. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIB)XXCHHUA n culia TPCHUA IIOKOA.
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2.3

2.2.7

Koaddumment tpennst. Cuna cCoOnpoTUBICHUS
IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIM I'a3C
HOCTYHaTeJIBHOQ " BpalllaTCIbHOC ABUXKCHUC

a0COJIIOTHO TBEPOTO TEJa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAIICHHS.
[Ineqo cumel. YcnoBust paBHOBeCUs TBEPAOTO
tena B UCO

2.2.9

TexHuueckue yCTpOMCTBA: MOAIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

231

2.3.2

[TpakTuueckue padboTsl. M3ydenue nBrKeHUs
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeiicTBMEM HecKobkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINUX
B JepopMUpyeMOil MpYyKWHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI HX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBEPAOTO TeJIa, UMEIOILET0 OCh BPALICHUS
3AKOHBI COXPAHEHNWA B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

MaTepUalIbHBIX To4eK. MMmyinbc cuwibl u

M3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHeHuss wumnyiasca B MCO.

PeakTtuBHOE ABHKEHHUE

2.3.3

Pabora cuiet

234

MormHocTh criIbl

2.35

Kunernueckass  sHepruss  MaTepHAIBHON

TOYKH. TeopeMa 0 KMHETUYECKOM OHCPIrun

2.3.6

2.3.7

[TorennmaneHass sHeprus. IloreHuumanbHas
SHEprus yIpyro nehopMUPOBAHHOM
npyxuHbl. IloTeHIManpHass 3HEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

HOTGHHI/IEU[BHI)IG N HCIIOTCHIIMAJIbBHBIC CHUJIBI.

CBs3b pa6OTLI HCIIOTCHIMAJIBbHBIX CHII C

U3MCHCHUCM MEXaHUIEeCKOM OHCPIrun
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CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTpONCTBA: IBUKECHHUE PAKET,
- BOZOMET, KOIIEp, NPYKUHHBIN ITHCTOJIET
[Ipaktrueckue paboTel. M3ydeHue CBs3H
2310 CKOpPOCTEH Tel IIpU HEYIpyrom  ynuape.

UccnenoBanue cBsi3u  pabOTBl  CHJIBI  C

H3MEHEHHEM MEXaHHMYeCKOM OHCPIUU TCJia

MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

OcHOBHBIE  TOJOXEHHUS  MOJEKYISPHO-
KUHETHYECKON TEOPHH. BbpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

)51 B321HMO,Z[€I>1CTBH§I JaCTull B€UICCTBa
Mopgenu cTpoeHHs Ta30B, >KUIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX MOJIeeH

Macca wmonekyn. KosmuecTBo BeliecTsa.

[TocTostHHass ABoraapo

3.14

3.15

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus
Mopnens  upeanpHoro rasza. (OcHoOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIIBHOI'O I'a3a

3.1.6

3.1.7

AbGcoutoTHas TemIeparypa Kak Mepa cpeHei
KMHETUYECKON JHEpruu TEILIOBOI'O
IBYKEHMs dactul rasa. [llkama temneparyp

KenpBuna

VpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHEI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c€ C IMOCTOSAHHBIM KOJIMYCCTBOM BEHICCTBA:

u30TepMa, U30X0pa, u3obapa
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3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
OGapomeTtp

[Ipaktuyeckue paboTsl. M3Mepenue maccel
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamMu

COCTOSIHUA pa3pCKEHHOI'O ra3sa

3.2

OCHOBbI TEPMOJIMHAMUMKNU

3.2.1

TepmoguHamuueckasi cucrema. BHyTpeHHss
SHEpPruss TEPMOAUHAMHYECKOM CHUCTEMBI M

CIIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

KonunuectBo Temnotsl u pabota. BHyTpenHsis

OHCPIUsa OAHOATOMHOI'O NACAJIBHOT'O Ira3a

Bunsl Temnomnepenauu: TEMJIONPOBOIHOCTD,
KOHBEKIIHs, U3iydeHne. TermoéMKoCTh Tena.
VYnenbHas TEIIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

[IepBb1it 3aKOH TEPMOJIUHAMUKHU.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOJIHHAMUKH K M30IIPOLECCaM.

I'padmueckas unTepnperanus paboTh ra3a

3.25

TemnoBbie MammHbl. [IpUHIUIBL TEHCTBHS
TEIUTOBBIX MaruH. [IpeoOpa3zoBaHus SHEPTUN
B TermioBeix MammHax. Koaddunment
none3noro geiictBus (mamee —  KILJ)

teroBoi MmamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

3.2.7

Bropoit 3aKOH TEPMOJMHAMHKH.
HeobOpatumocTh mporieccoB B MPHPOJE.
TennoBble  nBuUrarenu.  DKOJIOTMYECKHE
MPOOJIEMBI TETIIO3HEPTETUKH

TexHuueckue  ycTpoWCTBa:  JBUTaTellb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIBHHUK, KOHAUTTUOHCD

3.2.8

IIpaxkTueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH
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3.3

4.1

AT'PEI'ATHBIE COCTOAHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpazoBanue u KOHJICHCALIHSL.
331 Hcnapenne w xuneHue. YaenbHas TEIUIOTa
napooOpa3oBaHUsL. 3aBUCUMOCTh

TCMIICPATYpPhI KUIICHUA OT AAaBJICHUSA

33.2 AOCOIIOTHAS M OTHOCHUTEIbHAS BIIAYKHOCTH
BO3ayxa. HachlleHHblIi nmap

Teépmoe Temo.  Kpucramimueckue U
333 amopdHble Tema. AHU3OTPONHS CBOWCTB

KpHUCTAJIJIOB. Kunkue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334 [InaBnenve u KpuctauMzauus. Y elbHas
TeruioTa miuasieHus. Cyonumanus

3.35 YpaBHeHHE TEIIOBOTrO OanaHca

TexHudeckue yCTpOMCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU

MMOJIYYCHHA COBPECMCHHBIX MaTCpHaIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTHUH

337 IIpakTueckue paboTHI. H3mepenue
BJI&KHOCTH BO3/yXa

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

i1l Onexktpuzauust Ten. OJEKTPUYECKUH 3apsij.
o JIBa BUJ1a DIIEKTPUYECKUX 3aps/I0B

412 [IpoBonHMKH, JUDJIEKTPUKA nu
o IIOJIYIIPOBOAHUKHU

4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

41.4 Bsaumonericteue 3apsinoB. 3akoH Kynona

Onexktpuueckoe  nose.  Hampsok€HHOCTB

415 3IIEKTPAYECKOTO TIOJIA. [TpunImMn
cynepno3uiuu. JluHuM — HANpsHYKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

416 PaGora cunm 9IEKTPOCTATHUECKOTO  IOJIA.
Ilorenuuain. Pa3HocTh TOTEHIMATIOB
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4.1.7

HpOBOI[HI/IKI/I U OUBJICKTPUKKU B IIOCTOSAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJIGKTpI/I‘-ICCKaH

IIPOHUIIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

DHeprust 3apsHKEHHOTO KOHICHCATOpa

4.1.9

TexHuueckue yCTPOMCTBA:  AJIEKTPOCKOTI,
AJIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE ANEKTPOIIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP

4.1.10

[IpakTrueckue paboTHL. N3smepenue

SHCKTpOéMKOCTI/I KOHICHCATOpa

4.2

MOCTOSHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYHICCTBOBAHUA IIOCTOAHHOTI'O

421 JJEKTPUYECKOTO TOKa. MCTOuHMKHM TOKA.
Cwuita Toka. ITocTOSSHHEIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
oy DJIEKTPUUYECKOE COMPOTHUBJICHUE. Y IEITBbHOE
o COIPOTHBIICHUE BEIIECTBA
424 ITocnemoBarenbHOE, napajuieIbHOe,
o CMEIIaHHOE COEMHEHNE TPOBOHUKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
425
— Jlenna
4.2.6 MoIIHOCTb JEKTPUYECKOTO TOKA
anekTpoaBkymas cuia (gamee — DJIC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA
o Toka. 3akoH Oma najs TOJTHOW (3aMKHYTOM)
aNeKTpudecKoi memu. KopoTkoe 3aMbIkanne
DNEeKTpOHHAs  MPOBOAMMOCTH  TBEPIBIX
428 METAJJIOB. 3aBUCUMOCTb  COTPOTHBIICHUS

METaJJIOB oT TEeMITepaTypHhI.

CBepXIpoBOIUMOCTh
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4.2.9

4.2.10

DJIEKTpUYECKUH TOK B BakyyMme. (CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBoaHUKH. CobcTBeHHAS "
IpUMecHast IIPOBOJIUMOCTh
MIOJIyIPOBOIHUKOB. CBOMCTBA p-n Nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAALIH.

DIIEKTPOJIN3

4.2.12

4.2.13

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENBHEIM MW HECAMOCTOATEIILHBIN
pa3zpsa. PazauyHbie TUIIBI CAMOCTOATENBHOTO

paspsaa. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
3JIEKTpOHArpeBaTeIbHbIe npudopBl,
3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBJIECHUS, BAKYyMHBIH
IMOJI, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,

HOHYHpOBOHHI/IKOBHﬁ JAU0a, raJlbBaHHKa

11 KVIACC

4.2.14

IIpakTuueckue paboTHI. H3yuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO comnpoTtuBieHus. Habmronenue

QJICKTPOJIN3a

Kon
pa3jiena

4

4.3

Koanposepsiemoro

JJIEMCEHTAa

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUA

OJIEKTPOAMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

43.1

IloctosstaHbIEe MarHuTel. B3anmoneiicteue

IIOCTOSHHBIX MarHuToOB
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4.3.2

MaruutHoe mosnie. BekTop MarHuTHOU
uHayknud.  [lpuHnun — cyneprno3uiuu.
Jluanm MarnutHOM WHAYKUMH. KaptunHa
JVMHUM MarHUTHOM WHIAYKLUMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

43.4

435

MarautHoe moJjie MPOBOJHUKA C TOKOM.
KapTtuHa nuHui N0JIs ATMHHOTO NPSMOTO
MIPOBOJAHMKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpoOBOTHUKOB
C TOKOM

Cuita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna  Jlopenma, €€ MOAaylb W
HampaBlieHue. JIBmkeHHe 3apsKEeHHOU
JaCTHULbI B OIHOPOIHOM MAaroHuTHOM IT0JIC.

Pa6ota cwel Jlopenia

4.3.6
4.3.7

4.3.8

SIBiieHUE PIEKTPOMATHUTHON UHIYKIIHHA
IToTok BeKTOpa MArHUTHON MHIAYKLIUHU

J1C WH]TYKIIUH. 3akoH

AIIEKTpOMarHuTHOW nHAykInu Dapanes

4.3.9

4.3.10

4311

4.3.12

BuxpeBoe »snekrpuueckoe mnoae. IJC
WHIYKIIMA B TPOBOJHHKE, JABUKYIIEMCS
MOCTYIATENbHO B OJIHOPOJIHOM

MarHUTHOM I0JI€

IIpaBuno Jlenna

WNHIyKTUBHOCTB. SIBnenune
camounaykuuu. 9JIC camonHayKInN
OHepruss MarHUTHOTO TMOJIS KATYIIKH C

TOKOM

4.3.13

QHCKTPOMaFHI/ITHOC I10JIC

4.3.14

TexHuueckue YCTpOﬁCTBaI TIOCTOSHHBIC
MarHurThbl, OJICKTPOMArHuThI,

SJICKTPOABUTATCIIb, YCKOpUTEIIN
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4.3.15

SJIECMCHTAPHBIX YaCTHL, HWHAYKIOHOHHAs

Icyb

[IpakTuueckue paboTHL. Nzyuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
I/ICCJIGIIOBaHI/Ie I[CﬁCTBHSI IIOCTOAHHOT' O
MarHuta Ha  paMKy C TOKOM.
Hccnenosanue SIBIICHUS

ANIEKTPOMArHUTHON UHAYKITUH

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.11

Konebarenpnas cucrema. CB0OOIHBIC
KonebOanus. ['apMoHWYEeCKUe KoJeOaHHUs.
[leprion, dwacToTa, ammutyga u (asa

KoJiebaHuil

5.12

513

5.1 5.14

5.15

[IpyxuHHBIA MasTHUK. MaTemMaTH4eCKui

MassTHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUM.
Kunematnyeckoe ¥ JIMHAMHYECKOE

OIUCAaHME KOJIEOATEIHHOTO IBIKEHUSI

[IpeBpamenue SHEPIUU pu
rapMOHMUYECKUX  Koyebanusix.  CBs3b
aAMIUIATY/IBI KoJieOaHui HUCXOTHOMN
BEJIMUMHBI C aMIUTUTYAaMH KoyeOaHuil eé

CKOPOCTH U YCKOpPEHUS

Konebarenbubiii  koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE Kosie0aHus B
UAcaIbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajoruss MeXJy MEXAHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMU.

®opmyna ToMmcoHna

5.16

3aKkoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BBIHY)K,ZLGHHLIC MCXaHHUYCCKUC

konebanusa. Pesomanc. Pe3oHancHas
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5.18

KpHUBasl. BoinyxaeHHbie

AIIEKTPOMArHUTHBIE KOJIEOaHMs.
Ilepemennbiii  Tok. CHHycCOWJAIbHBIN

MIEPEMEHHBIH TOK.

5.1.9

MoutHocTh MIEPEMEHHOTO TOKA.
AMIITUTYAHOE U JEHCTBYIOIEE 3HAUECHNE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaava u moTpedieHne MEeKTPUIeCKOn
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJIEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,

ANEKTPUYECKUIN 3BOHOK, JIMHUU

QJICKTpOIICpCaau

5.1.12

[IpakTnueckue pabotel. MccnenoBanue
3aBUCUMOCTH IIEpHOJa MaJIbIX KOJIeOaHU!
rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 MIOCJIEI0BATEILHO
COECTMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucTopa

MEXAHNUYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2
5.2.2

MexaHn4eckre BOJIHBI, yCJ10BUs

pacnpocrpanenusi. [lepuon. CkopocTh

pacipoCTpaHCHUA n JJIHHa BOJIHBI.

HOHCpG'—IHBIC N IPOAOJIbHBIC BOJIHEBI

WNuTrepdepenuus " T paKus

MECXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3BYyKa.

BeicoTa Tona. TemOp 3ByKa

524

3J'IeKTpOMaI‘ HUTHBIE BOJHBI. Y CIIOBUSA

HU3JTYy4YCHUSA  DJICKTPOMArHUTHBIX  BOJIH.
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5.3

5.25

B3anMHuas opuenTaius BektopoB E, B u v

B DJIECKTPOMAarHuTHOM BOJIHE B BAKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHUE, TPEIOMIICHHUE, TTOJISIPU3aLUS,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMOBI paguOCBA3M U TEJICBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY>KaIoIIel cpebl

5.2.8

5.3.1

TexHUYeCKHEe yCTpOWCTBA: MY3bIKaIbHbIC
UHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE W MEAUIUHE,
pajap, paaMONpPUEMHHK,  TEIEBU3OD,

anTeHHa, tenedon, CBU-meun
OIITHUKA

[IpsimonuHeitHoe pacrpocTpaHeHue

CBeTa B OJHOPOAHOM cpene. JIyu cBera

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPAKEHHS
csera. [locTpoeHne N300payKeHHit B ITIOCKOM

3epKase

5.3.3

[IpenomiieHne cBera. 3aKOHBI TPETIOMIICHHS
cBeTa. AOCOITIOTHBII OKa3areb

IMPpCIIOMJICHUA

534

535

Ionxoe BHYTpPEHHEE OTpayKeHHE.
[TpenenbHBIN Yo MOJHOTO BHYTPEHHETO

OTpaKeHUS

Hucnepcus cBeta. CIlOXKHBIH  cocTaB

oenoro ceera. L{Ber

5.3.6

CoOuparomue 1 pacceuBaroIue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE pAcCTOSAHHE U

OIITHYCCKas cuJia TOHKOH JIMH3BEI.
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[TocTpoenue M300paKeHU I B
COOMpAOIINX U PACCEUBAIONIUX JTHH3AX.
dopmysia TOHKON JHUH3BL. YBEJIUYCHUE,

aBacMoe JIMH30U

5.3.7

IIpenenst [IPUMEHUMOCTH

T€OMETPUUYECKON ONTUKHI

5.3.8

WNutepdepentius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB U MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IHq)aSHLIX KOI'CPpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakimonHas
pemérka. Y cioBrue HaOJIIOICHUS TJIABHBIX
MaKCHMYMOB npu naJICHUU

MOHOXPOMATHYCCKOI'O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, MPOEKLHMOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTukKa, JAudpaklUOHHAas  peléTka,

TTOJISIPOU T

[Ipaktnyeckue  pabotel.  M3mepenue
nokaszaress rnpenomiienus. MccnenoBanue
CBOMCTB  HW300paKeHM B  JIMH3aX.

Habmronenue nucnepcun cBera

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynater TEOPUH
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZYJII CKOPOCTHM CB€Ta B BaKyyMe,

MNPUHIHUIT OTHOCHUTCIBHOCTH OnHITEeHA
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OTHOCHUTEIHLHOCTD OIHOBPCMCHHOCTH.

6.2 3amenJieHHe BPEMEHU M COKpallleHHE
IUTUHBL
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBs3b MaccChl C PHEPrUE€l U UMITYJIHCOM
6.4 CBOOOJHOW YaCTHULIBI. ODHEpPrus IOKOsS

CBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

DJIEMEHTHI KBAHTOBOM OITTUKU

@®ortonbl. dopmyna Ilnanka cBsa3u
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTH
¥ UMITYJIEC OTOHA

OTtkpeiTHE 51 HCCIIEN0BAHUE
7.1.2 dotodrdpdekra. OmpiTe A.I'. Cronerona.

3akoHsb! poTtodddexra

YpaBHeHue OHHIITEHHA IS
7.1.3 dotoapdexra.  «KpacHas  rpaHHIAN
dororddekra
7.1.4 Hasnenue cera. Onbitel I1.H. JIeOeneBa
7.1.5 XumMudeckoe JAeCTBUE CBETa

TexHUYecKue yCTpoucTBa: (POTOIICMEHT,
7.1.6 ¢dboTonaTyuK, COJTHCUHAS Oarapes,

CBCTOOHNOO

CTPOEHME ATOMA

Mopens atoma TomcoHa. OnbBITE
7.2.1 Pesepdopaa mo uccienoBaHuio CTPOCHUS

aroma. HHaHCTapHaSI MOACIBb aTOMa

Iloctynater  bopa.  M3nyuenue u
norjouieHrue (OTOHOB TMpU HEPEXojie
7.2.2 aToMa C OJHOIO YpOBHS JHEpPruM Ha
npyroi. Bumger  cnektpoB.  CriekTp

ypOBHCfI OHCPIrur aToMa BOAOpOJa

BonHoBrle cBoiicTBa yacTul. BoJHBI I

7.2.3
Bbporis. KopmyckyisipHO-BOJIHOBOM

76



7.24

nyamusM. Jludpakuus 537I€KTpOHOB Ha
KpHUCTAIIJIax
CroHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

YCTpoiicTBO M IPpUHLKI pabOTHI Jlazepa

7.2.5

TexHuueckre yCTpoCcTBa: CIEKTPATbHBIN
aHam3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotel. HabGmroneHue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaOMIOJAEHUS W PETUCTPAIHH

SJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocraBa
pamuoakTuBHOrO uU3NmydeHus. (CBoiicTBa
anbda-, Oera-, ramMMa-u3JIyqdeHusl.
Bnusiare paguoakTHBHOCTH Ha IKUBBIC

OpraHUu3MbI

7.3.3

7.3.4

OTKpbITHE  TNPOTOHA U  HEUTpPOHA.
Hyxnonnast monens snpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio

anpa. M3oronsl

Anbda-pacna. DIIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3Iy4eHHe.  3aKOH  paJMOAKTHBHOTO

paciaaa

7.3.5

OHeprus CBSI3M HYKJIOHOB B  spe.

SAnepusle cuibl. Jlegekt Maccsl siapa

7.3.6

7.3.7

Snepuble peakuuu. JleneHue U CHHTE3
anep

Anepubi  peaktop.  TepmosiepHBbIil
cuHre3. [IpoGieMbl U  MEPCHEKTUBHI

AJIEPHOM  DHEPreTHKU. OKOJIOTHYECKHe

ACIICKTHI SII[epHOI\/'I OHCEPICTUKU
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7.3.8

OnemeHTapHble  4acTuilpl. OTKpbITHE
MO3UTpOHaA. (DYHI[aMeHTaHBHBIe

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aToMHasa OoMOa

7.3.10

[Ipaktnueckue pabotel. HccnemoBanwme
TPEKOB YaCTHIL (mo FOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3gHOr0 HeOa. Co3Be3mus, SpKUe

3Bé3,£[BI, IITaHEThI, UX BUAUMOC IBUXXCHUC

Conneu”as cucrema. IlnaHeTsl 3eMHOU
rpynnbl.  [ImaHeThl-TUTaHTBI U WX
CITYTHUKH, KapJIMKOBBIC TUTAHETHI. MaJibie

Testa CoOTHEYHON CUCTEMBI

Coname, d¢orochepa u  armocdepa.

ConHeuyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHKH:
Macca, CBETUMOCTb, paJinyc, TeMIIeparypa,
X B3aMOCBSI3b. Juarpamma
«CHEKTPAJBHBIA KJIacC — CBETHUMOCTbHY.
3Bé31pI IVIABHOM MOCIEA0BATEIHHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTEY IS

3BE31 IJIaBHOU IIOCIACA0BATCIIBHOCTHU

8.6

Baytpennee CTpoeHue 3BE3N.
CoBpeMeHHbBIE IIPEACTaBICHUS 0
IPOUCXO0XKJIEHUM U dBosroLy ConHIa U 3BE3A.

Jransl JKU3HU 3BE3]T

8.7

Mneunsii Ilyre — Hama [anakrtuka.
CnupanbHasg  cTpykrypa ['anmaktuku,
pacupeneneHue 3BE3N, Tasa U IIBLIN.

Ilonoxenue wu JABHIKXCHHEC COJ'IHIIa B
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8.8

lamaktuke. Ilmockas u  chepuyeckas
HOJICUCTEMBI I allaKTUKU
Tuner ranaktuk. PaguoranakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmpenne BceneHHOM.
3akon XaO6ma. Pa3zberanue rajgakTHK.
Bospact u paaumyc BceneHnHoi, Teopus
bonpmioro B3peBa. Mogens  «ropsdeit

Bcenennoi». PenukToBoe nsnydeHue

8.10

Macmrabnas cTpykrypa BceneHHoil.
Mertaranaktuka. Hepeménnsie npo0iaembl

aCTPpOHOMUH
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YUYEBHO-METOINYECKOE OBECIIEYHEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YUEHUKA

YuaeOnuk @uzuka 10 kmacc G122 [Mpoceemienne 2022 rog YMK ®uzuka
Astopsl [leprimikun .M., UBanos A.1.

VYyeonuk @uzuka 11 xnacc bazossiit yposenb ®OI122 [Ipocsemenne 2022 rox
YMK ®usuka Atopsl [lepoiikun 1. M, MBanos A. U.

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETU
NMHTEPHET

* Meroauueckue nocobust u pekomenaauuu no ¢pusuke. — URL:
https://edsoo.ru/mr-fizika/

* MeToauueckue BUACOYpOKH (B TOM yucie, no gusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

* Meroauueckue nHTepakTUBHbIE Kerchl. — URL:
https://edsoo.ru/metodicheskie_kejsy/
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