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IosicHuTeIbHASA 3aNIMCKa

Pabouast mporpamma 1o (usnMke Ha YpPOBEHb CpEIHEro OO0IIero oOpa3oBaHUS IS
oOyuaronmuxcst 10-11-x kimaccoB UOY «Benma» pa3paboraHa B COOTBETCTBUU C
TpeOOBaHUAMU:

o @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O0 oOpa3oBaHHH B
Poccniickon ®@enepanum»;

o mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBep)IAeHUU
dbenepaibHOrO TOCYAAPCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro
o011iero oOpa3oBaHuUs»;

o mpukaza MunnpocBemenuss ot 18.05.2023 Ne 371 «O06 yTBepIeHUU
dbenepasibHOM  00pa3oBaTENbHOM  MpOrpaMMbl  CPEIHEr0  OOIIEro
oOpa3oBaHUs;

o mpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepx)IeHUn
[lopsinka opraHu3alvyd U OCYHIECTBIEHUS 00pa30BATENbHON AESITEIbHOCTU
10 OCHOBHBIM 00I€00pa30BaTEIbHBIM MPOrpaMMaM — 0Opa30BaTEIbHBIM
porpaMmaM HayajabHOrO OOILIEro, OCHOBHOTO OOIIEro U CPEJHEro OOIIEero
o0pa3zoBaHUs;

 KOHIICTIIINY TIPETOAaBaHus y4eOHOTO npeameTa « Du3ukay;

o KOMIUIEKCHBIM  TUJIAHOM  MEPONPHUSATHI 1O  TOBBIIICHUIO  KadecTBa
MaTEeMaTUYECKOTO0 U €CTECTBEHHO-HAYYHOI'O0 OOpa30BaHMsS Ha MEPHOZ 0
2030 rona;

o CIT 24.24283-26 «CaHUTapHO-3IUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCIHUTAHUSA U OOy4YEHUS, OTIbIXa U O3/I0POBJIECHUS AETEU U
MOJIOJIEKUY, YTBEPKIACHHBIX IOCTAHOBJIEHUEM IJIaBHOTO CAHUTAPHOI'O Bpaya
o1 02.06.2026 Ne 19;

o CanlluH 1.2.3685-21 «l'urueHuyeckue HOPMATHBBI U TPEOOBAHMS K
oOecrieyeHunto 0e30MacHOCTU U (M) O€3BPEIHOCTH Il YesloBeKa (haKTOpOB
Cpellbl OOMTAHMS, YTBEPKACHHBIX MMOCTAHOBIECHUEM IJIABHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2.

[Iporpamma no ¢u3zuke 6a30BOro ypoBHS Ha YPOBHE CpeAHEro oOiero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS
OCHOBHOU 0OpazoBaTeabHOM mporpaMmsbl, nipeacTaBiieHHbIX B ®I'OC COO, a takxke
c yderoM (enepalibHOM paboueld TPOrpaMmbl BOCHUTAHUS W KOHIEHIIUU
npernoaaBanust yuyeObHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OpPraHMU3aLMIX
Poccuiickoii @enepalinu, pean3yonuX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

Copepxanue mporpamMmsl 1o (pU3MKe HAIMpaBIeHO Ha (POPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOU KapTUHBI Mupa obydaronuxcs 10—11 kmaccoB npu o0yuenuu ux pusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITENbHOCTHOTrO monaxona. Ilporpamma mo
¢usuke coorBercTByeT TpeboBanusiM ®PI'OC COO k miaaHUPYEMBIM JTUYHOCTHBIM,
NpeIMETHBIM W METampeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TakKe YYUTHIBACT
HEOOXOUMOCTh pealn3aldd MEKIPEAMETHBIX CBsI3ed (PU3UKM C E€CTECTBEHHO-
Hay4YHBIMU Y9€OHBIMH TpEAMETaMU. B Hell onmpenesitoTCsl OCHOBHBIC IIETTH U3YYCHUS
bu3uK Ha ypoOBHE cpeaHero oOiiero oOpa3oBaHUs, TUIAHUPYEMBIE PE3YJIbTAThI
OCBOEHHMSI Kypca (PM3MKU: JIMYHOCTHBIE, METANPEAMETHBIE, IPeIMETHbIE (Ha 0a30BOM

YPOBHE).
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o TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHMsS Kypca (U3UKH Ha 0a30BOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00yUYEHUS;

o conepxkaHue yueOHoro npeamera «dusuka» no rogam o0ydeHus.
®du3uka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B KAa4eCTBE
y4eOHOro MpeaMeTa B IIKOJIC, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHM 00
okpyxaromem wmupe. UIKoapHBIH Kypc (GU3UKH — CHCTEMOOOPA3yIOIMUN IS
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, OCKOIbKY (hPU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB W SIBICHUH, HM3y4aeMbIX XUMHEH, Ouosnoruen, Qpuandyeckou
reorpadueil 1 actpoHoMHed. Vcronbp30BaHNe U AKTUBHOE IIPUMEHEHUE (PU3NUECKUX
3HAaHUU ONpEENsIeT XapaKTep W Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHHl B cdepe
SHEPreTUKHU, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX MaTEpHaJIOB C
3aJJaHHBIMU CBOWCTBaMH M JAp. M3yueHue (u3MKUM BHOCUT OCHOBHOHM BKJIAJ B
(GopMHpOBaHHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHpa  OOydYarolluxcsi, B
(opMHpOBaHHME YMEHHMI MPUMEHATh HAYYHBIA METO]l MO3HAHUS MPU BBINOJHEHUU
MMM Y4EOHBIX UCCIICIOBAHUM.
B ocHOBY Kypca (pU3MKHM AJi1 YPOBHS CPEIHEr0 OOIIEro 0Opa3oBaHUs MOJOXKEH P
UJel, KOTOPbIE MOXHO pacCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.
Wnes uenoctHOCTU. B COOTBETCTBUMU € HEW KypC ABIISIETCS JOTUUECKU 3aBEPILICHHBIM,
OH COAEPKUT MaTepuall M3 BCEX pa3lesioB (U3HMKH, BKIIOYAET BOIPOCHl KaK
KJIACCUUECKOM, TaK U COBPEMEHHOUN (PU3UKU.
Wnes renepanuszanuu. B coorBeTcTBUM ¢ HEMl MaTepuan Kypca (GU3UKH OOBEAMHEH
BOKpYr (¢u3uueckux teopud. Benymum B Kypce sBisercss (opMHpoBaHHE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.
Wnes rymanurtapusaumu. Ee  peanuzanmss — npeanosnaraeT — MCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(U3HMKHU ¢ pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaMHU.
WNnes npukiagHoil HampaBieHHocTd. Kypc Qu3uku mpeanonaraer 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX W TEXHOJOTMYECKHX TMPUIIOKEHUNA H3yYEHHBIX
TEOPUH U 3aKOHOB.
Wnes sxosoruzanuu peanu3yercs NOCPEICTBOM BBEJIEHHUS AJIEMEHTOB COJEpKaHUS,
MOCBSAILIEHHBIX 3KOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OO0CYKIeHHs MpoOeM pallOHAIBHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.
Crep>KHEBBIMU  DJIEMEHTAaMH Kypca (HU3MKM Ha YPOBHE CpEAHEro OOIIero
oOpazoBanus SBISIOTCS (u3mueckue Teopur ((POopMUpPOBAHUE TMPEACTABICHHUN O
CTPYKType MOCTpOCHHs (PU3MUECKON TeopuH, poju (hyHIaMEHTaIbHBIX 3aKOHOB U
IIPUHLUIIOB B COBPEMEHHBIX MPENCTABICHUSIX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPUI JIJIs1 OTIUCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUN U TIPOLIECCOB).
CHCTeMHO-AesTEeNbHOCTHBIN MOIX0/I B Kypce (PU3MKHU peanu3yeTcsl Mpekae BCEro 3a
CYET OpPraHU3alMU SKCIIEPUMEHTANILHOM JesITeIbHOCTH o0yyatomuxcs. s 6a3oBoro
YpOBHS Kypca (U3MKM — 3TO HCIHOJb30BAHUE CHUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1TA0OPATOPHBIX PabOT, KOTOPHIE B MPOrpaMme
no ¢usznke oObEeOUHEHbI B OOLIMN CIHUCOK YYEHHYECKUX MPAKTUYECKUX padoT.
Beigenenue B yka3aHHOM IepedyHE JIaOOpaTOpHBIX padoT, HpOBO,III/IMI:IX IS
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o0OecreunBaeTcsl OBJIAJIEHUE OOYYarOIMMUCA YMEHHUSIMH IPOBOJUTH KOCBEHHbBIE
M3MEPEHUs, HCCIIEeIOBAaHUS 3aBUCUMOCTEN (U3NYECKUX BEIUYMH U TOCTAaHOBKY
OMBITOB MO MPOBEPKE MPEMT0KEHHBIX THIIOTE3.

bonpnioe BHUMaHHE yJEIS€TCS PEIIEHUI0 PACUETHBIX M KaueCTBEHHBIX 3anad. llpu
TOM JJisl PacyeTHBIX 337a4 IMPUOPUTETOM SIBIIIOTCS 33aJa4d C SIBHO 3aJaHHOU
¢uznyecKol MOJAENBIO, TMO3BOJSIOIIUME TMPUMEHSATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pazjiena Kypca, Tak U HHTETpUpYsl 3HAHUS U3 pa3HbIX
pa3nenoB. /[l KauyeCTBEHHBIX 3ajad NPUOPUTETOM SIBIIAIOTCS 3aJaHus Ha
O0OBsICHEHHE MPOTEKaHUs (GUBNUYECKUX SIBJICHUN U MIPOLIECCOB B OKPYXKAIOIIEH JKU3HH,
TpeOyromue  BbIOOpa  (U3MYECKOW  MOAENW I CUTyallud  IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHHUUYECKOMY
oOecrieyeHn0 yd4eOHOro mporecca 0a30BbId ypOBEHb Kypca (PU3WKM Ha YpOBHE
cpenHero oOuiero oOpa3oBaHUS JOJDKEH H3y4daTbCsS B YCIOBHUSAX MPEAMETHOIO
kaOuHeTa (U3UKM WM B YCJIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAyYHOro IMKiIa. B kabuHere (Qu3NKu MOHKHO OBITH HEOOXOAMMOE
nabopaTopHOE 000PYIOBaHUE JIJIsl BHIOJIHEHUS YKa3aHHBIX B ITporpamme no (pusuke
YYEHUUYECKUX MPAKTHYECKUX PadbOT U AEMOHCTPALlMOHHOE 000PYI0BAHUE.
JleMoHCTpauoHHOE 000pyAOoBaHUE (HOPMUPYETCS B COOTBETCTBUU C IMPUHUUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M 0O0ECIEYMBAET IOCTAHOBKY IE€PEUMCICHHBIX B
nporpaMme mo (QU3MKe KIHOYEBBIX JEMOHCTpAalMi AJi1 MCCIEAOBAHUSA H3y4aeMbIX
ABJIGHUA M TPOLIECCOB, OSMIMPUUECKUX M (PyHAAMEHTaJbHBIX 3aKOHOB, UX
TEXHUYECKUX PUMEHEHUI.

JlabopaTopHoe 000py0BaHUE JIJIsl YICHUUECKUX MPAKTUYECKUX paboT Gopmupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIIEYMBACTCS B pacueTe OJAHOI0 KOMILIEKTa
Ha JBYX oOyuaromuxcsa. TemaTuueckue KOMIUIEKThI J1abopaTOpHOro 00OpyI0BaHUS
JOJDKHBI OBITh TIOCTPOEHBl HAa KOMILJIEKCHOM HCIOJIb30BAaHUU aHAJOTOBBIX U
U(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B BHJC
M (pOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU ABJISIOTCS:

o (opMHpOBaHHE HWHTEpPeca M CTPEMJIEHUS OOydYalIMXCd K Hay4YHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE WX WHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA U (OPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

(opMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysbTara U3y4YeHHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpoBaHrEe YMEHUN OOBICHSTH SIBICHHS C UCIIOJIH30BAaHUEM (PU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMHpOBaHUE TPEACTABICHUA O poyd (U3MKUA JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHre 3TUX 1ieJiel 00ecneYrBaeTCsl peuIeHUEM CIEAYOIIMX 3a7a4 B Mpoliecce
u3y4deHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

o TIPUOOpETEHHE CUCTEMBI 3HAHHN 00 00X (U3HUECKUX 3aKOHOMEPHOCTSIX,

3aKOHAaX, TEOpUAX, BKJIKOYAs MEXaHUKY, MOJIEKYJSIPHYIO  (DU3HKY,

JIEKTPOANHAMUKY, KBAaHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;
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o (OpMHUPOBAHNE YMEHHI MPUMEHSATh TEOPETUUCCKUE 3HAHUS JJIS1 OOBSICHEHUS
bu3MYeCcKuX SIBJICHUIN B IPUPOJIE U JUTSl IPUHSITHS IPAKTUIECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

e OCBOCHHE CIIOCOOOB PEIICHUS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
GU3MYEeCKOW MOJENbIo, 3aJad, IMOAPa3yMEBAIONIUX CaMOCTOATEIHLHOE
co3ganue GU3NIECKOW MOJCIIH, COOTBETCTBYIOIICH YCIOBHAM 3a1a4H;

o TOHMMaHUE (UBMYECKUX OCHOB M MPUHIUIOB JCUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO
cpeny;

o OBJIAJICHUE METOJAaMU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS M TMPOBEICHUS

bu3MYEeCKUX SKCIEPUMEHTOB, aHaju3a W HWHTEpHpeTauud UHbopMmaiuu,

OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM MJIsI Pa3BUTUSI YMEHHU MPOEKTHO-UCCIEAOBATEIBCKOM,

TBOPYECKOU JIEATENBHOCTH.

Ha uzyuenue gusuku (0a30BbIil ypOBEHB) Ha YPOBHE CPEIHETO 00IIETO 00pa30BaHUs

otBoauTcs 136 yacoB: B 10-M kiacce — 68 yacoB (2 vaca B Hefenr0), B 11-M kimacce —

68 yacoB (2 yaca B HE/IEJIO).

PabGouas mporpaMma opreHTUpPOBAHA Ha IIEJIEBBIC MPUOPUTETHI, CPOPMYIUPOBAHHbBIC

B (enepanpbHOi pabodeil mporpamMme BOCIHUTaHUS W B paboueld nporpamme

Bocriutanus YOV «Bennay.

[Ipennaraemelii B mporpamMme 1o (Gu3uke rnepevyeHb JIabopaTOPHBIX U MPAKTHUYECKUX

paboT SBJISETCS PEKOMEHJIOBAaHHBIM, Y4YUTEIb J€JdaeT BBIOOpP MPOBEACHUS

mabopaTOpHbIX pabOT U OMBITOB € YYETOM HWHIAUBUIYAIbHBIX OCOOCHHOCTEMH
00yJarommxcs.

Jist  peanuzanvyi  MPOrpaMMbl  UCIIOJIB3YIOTCS  YY€OHMKH, JIONYIICHHBIE K

WCTIOJB30BAHUIO TPU pPeAM3alMi HMEIOUIUX TOCYJAapCTBEHHYIO aKKpPEIUTaIUI0

00pa3oBaTeIbHBIX MPOTrpaMM HAYaJILHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero

oOmiero oOpa3oBaHUsI OpraHU3aAlUSIMHU, OCYIIECTBISIONIMMUA 00pa30BaTEIbHYIO

NEeATENbHOCTD, pUKa3oM Munnpocsenienns ot 22.06.2026 Ne 436:

o Ousuka, 10 wmacc/ Msakumes ['.5., byxoBues b.b., Corckuit H.H. mon
penakiueit [TapdentreBoit H.A., AkimonepHoe oOmiectBo «M3aaTenbcTBO
"IIpocBemienue' »;

o ®usumka, 11 xmacc/ Msakumes I'.4., byxosnes b.b., Yapyruan B.M. non
penakmuei [TapdentreBoit H.A., AxknumonepHoe oO1ectBo «M3aaTenbcTBO
"IIpocBenienue"»;

« <..>

DNeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOMYIICHHBIE K HCIOJIB30BAHUIO TIPH

peanu3ald MMEIONIMX TOCYJapCTBEHHYIO aKKpEIUTalui0  00pa30oBaTeIbHBIX

porpaMM Ha4yajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHEro o0IIero oopa3oBaHus

npukazoM MuHnpocsemeHus ot 25.08.2026 Ne 591:

o Tpenaxep «O6mako 3nanuit. [lkoma». ®usuka, 10 kiracc OO0 «DPuU3UKOH
JIao»;

« AJanTHBHBIH KoMIuIekc 1o ¢usuke 10 kmacca 000 «AM-CMAPTy;

o @usmka, 10-11 xmaccet TAOY BO MI'ITY;

o <.>
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OcBoenune yueOHOro npeameta « Pu3nka» Ha ypOBHE CPEIHETO OOIIETo 0Opa3oBaHus
(6a30BBI YpOBEHB) MOJDKHO OOECTICUUTH JOCTHIKEHUE CIEAYIONHMX JNYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JIN4YHOCTHBIE pPe3y/IbTAThI

JInyHOCTHBIE peE3yJbTaThl OCBOEHUA YydeOHOro mnpeamera «®DPU3UKA» JOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYaIOIMMXCA PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOro OOIIECTBa, PACIIUPEHUE MKU3ZHEHHOIO
OMbITa W OMbITA JEATEIBHOCTU B MPOIECCE pealn3allii OCHOBHBIX HANpaBlIEHUN
BOCIIUTATEIBHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA O0YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

o TMPUHATHE TPATUIHUOHHBIX  OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTHM COBMECTHYIO ACSTEIBHOCTh B MHTEPECAX T'PaKIaHCKOIO
oOlllecTBa, y4yacTBOBaTb B  CAaMOYINpPAaBJICHUU B  00pa30oBaTEIIbHOU
OpraHu3aluu;

¢ YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU
C UX (PYHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

o Cc(hopMHPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKCHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e C(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHNUS,

e CIIOCOOHOCTH OIICGHUBATh CHUTYAIIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCTIe B JIEATEIbHOCTH YUEHOTO;

¢ OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYyIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

¢ ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,

MpUCYIIEro (PU3nYecKoi HayKe;
5) Tpy10BOro BOCIMTAHMS:

e UWHTEPEC K pasIuyHbIM cepam MpoPeCCHOHAIBHON AESITEIBHOCTH, B TOM
YHCJIe CBA3aHHBIM ¢ (PU3UKON U TEXHHKOM, yMEHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayuielt mpodeccur U peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC
TIJIaHBI;

e TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKN Ha IPOTSHKCHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:
o C(hOPMHUPOBAHHOCTH 3KOJOTUYECKOW KYJbTYPbl, OCO3HAHHUE TI00ATBLHOTO
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IJIAHUPOBAHKUE U OCYIIECTBJIEHUE JIECTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA;

paclIMpeHre OombITa ACATEIbHOCTA JKOJIOTUYECKOW HAampaBIC€HHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PHU3UKeE;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

e C(hHOPMHPOBAHHOCTH MHUPOBO33PEHUS,
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;
OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs: (PU3MKU OCYIIECTBIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

B mnpouecce mOCTHKEHMS JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbI 10

COOTBETCTBYIOILIETO COBPEMEHHOMY

dbu3uke 8 YpOBHS  CpelHEro oOmiero o0pa3oBaHMs Yy  OOydYaromuxcs
COBEPIIICHCTBYETCS OMOITMOHAIILHBII WHTEJUICKT, TIpE ATOJIaTr AFO I
c(hOpMUPOBAHHOCT:

e CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUSI PA3BUTUSI COOCTBEHHOW SMOIMOHAILHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJMpOBaHUsI, BKJIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CIIOCOOHOCTh aJanTUPOBATHC K
HMOIIMOHAJILHBIM HM3MEHEHHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U
ycrexy, ONTUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JEMCTBOBaTh, HCXOJIS U3
CBOMX BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MTOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYWUTHIBATH €T0 TPHU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKJIOYAIOIIUX  CIIOCOOHOCTH  BBICTpamBaTh
OTHONICHUS C JAPYTMMH JIIOABMH, 3a00THTHCS, TPOSBIATH HHTEpPEC U
paspemarb KOHMIUKTHI.

MeTtanpeaMeTHbIe Pe3yJbTaThI

Ilo3naBaTeibHBbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue AecTBU:
CaMOCTOATENbHO  (OopMyJIHPOBATH
paccMaTpuUBaTh €€ BCECTOPOHHE;
OTpeNeNsaTh e ACSITEIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUU KX
JOCTYKCHUST,

BBISIBIIATH  3aKOHOMEPHOCTH
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaln3a UMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

. U aKTyallu3upoBaTh  MpoOJeEMy,

U IPOTUBOpPEYHMS B PacCMaTPUBAEMBbIX

e BHOCHTb KOPPEKTHBBI B  JEATEIBHOCTb, OLEHUBATb COOTBETCTBHUE
pe3yJIbTAaTOB LENSIM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
o KOOPJIMHUPOBaTH M  BBINOJHATH pabOTy B  YCIOBUAX PEATbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBAaTh KPEATHBHOE MBIIILIEHHE [IPU PELIEHUH KU3HEHHBIX MPOOJIEM
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o BIJIAJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIOYCBBIMH TOHSATHSAMH W METOJaMHU
buznueckoil HayKu;

e BJIJICTh HABBIKAMH y4EOHO-UCCIIENOBATEILCKON U MIPOEKTHOM MESTEIbHOCTH
B o0nactu (PU3UKH, CIIOCOOHOCTHIO UM TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEUICHUs 3a/1ad (PU3HUECKOro COACpNKaHHs, TPUMEHEHUIO
Pa3IMYHBIX METOAO0B TIO3HAHUS;

e BIAJETh BHJAMHU JEATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUA, €r0
UHTEPIIPETAINN, TPeoOpPa30BaHUIO0 U TPUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyaIlusiX, B TOM YHCJEC TPU CO3JaHWU YYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

e BBISBJIATH MPHUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh  THUIIOTE3y €€  pEIICHHs, HaXOAWTh apryMEHTBl  JUIA
JI0Ka3aTebCTBa CBOWX YTBEPXKICHHI, 3a/1aBaTh IMapaMeTpbl U KPUTEPUU
peleHus;

o AHANM3HUPOBATH TMONYYCHHBIE B XOJEC pEHICHWS 3aJaydl  pPe3yibTaThl,
KPUTHYECKH OIICHWBATh MX JIOCTOBEPHOCTH, MPOTHO3HPOBATH M3MCHCHHUE B
HOBBIX YCJIOBHSX;

o CTaBUTh MU (HOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESATCIIBHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (DU3UKU;

e J1aBaTh OIICHKY HOBBIM CHUTYAaIlUSIM, OIICHHBATH MPUOOPETCHHBIN OIIBIT;

e YMETh TMIEPEHOCHUTh 3HAHHWS TIO0 (QU3NKE B MPAKTHYECKYI0 00JIacTh
KHU3HEIEATEIbHOCTH;

e YMETh MHTCTPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX IPEIMETOB;

e BBIJIBUTaTh HOBBIC HJICH, IIPEJIAraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;

¢ CTaBUTH NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHHS.

PabGora ¢ unpopmaumeii:

e BIIQJICTh HABBIKAMH TOJYYCHHS WHPOPMAIUU (PU3HUECKOTO COACPKAHUS W3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATH TIOUCK, aHAIIU3,
CHUCTEMATH3alMI0 M HWHTEPIpETaldio HH(QOpPMAIMM pa3IUYHBIX BHJIOB U
dbopm npeacTaBiIeHuUS,

e OILIGHUBATH JOCTOBEPHOCTHh HH(DOPMAIINH;

o MWCMOJB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B  PEIICHMA  KOTHUTHUBHBIX, = KOMMYHHKATHUBHBIX |
OpPraHM3AIMOHHBIX 33Jad ¢ COONIoJIeHueM TpeOOBaHUN IProOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pPECypcocOepeKeHUs, NPABOBBIX H
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCTHI (U3HUYCCKOTO COJACPKAHHUS B PA3IMYHBIX (popmarax c
yU4EeTOM Ha3HAYCHHS WHQOpPMAIMK | IICJICBOM ayJIUTOPUH, BBIOHpAs
ONTUMAIbHYIO (hOPMY MPEICTABICHUS U BU3YAITU3AIUH.

KoMMyHUKaTHBHbBIE YHUBEpPCAJIbHbIE YYeOHbIE IeiCTBHA:

¢ OCYIIECTBIATH OOIICHNE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

o PpACIO3HABATh NPEANOCHUIKM KOH(JIMKTHBIX CHTyallMid H  CMAr4arth
KOH(JIUKTBI;

e Ppa3BEpHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;
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e BBIOWpPATh TEMATHKy W METOJBI COBMECTHBIX JCHCTBHUN C Y4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHA KOJIJIEKTUBA;

e IPUHUMAThL I€IM COBMECTHOM JESATEILHOCTH, OpPraHU3OBBIBATH U
KOOPJIWHUPOBATH AEHUCTBUS MO €€ JOCTUKEHHIO: COCTABIISITh IIAH JCUCTBUM,
pacrpenensiTh pojid C y4eTOM MHEHUH YYaCTHUKOB, 00OCYXKJaTh PE3yIbTaThl
COBMECTHOM padoThI;

o OIICHMBATh KAauyeCTBO CBOEr0 BKJIAJa U KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

o IIpelyiaraTb HOBBIE IIPOEKTHI, OLECHHUBAaTh MAEU C TMO3UIMU HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX

CUTYaIIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:
¢ CaMOCTOSATENIbHO OCYUIECTBJISATH MO3HABATENbHYIO JNEATEIbHOCTh B 00JIaCTH

(U3UKM U aCTPOHOMUU, BBISIBISATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

e CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, MJIAaH BBIMIOJIHEHUS MPAKTUYECKON pabOThl C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

¢ J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e pACHIUPATH paMKU Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

o J€NIaThb OCO3HAHHBIA BBIOOP, AapryMEHTHPOBATH €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a PEILIECHHUE;

¢ OIICHUBATH MPUOOPETCHHBIN OIIBIT;

¢ CHOCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pYIULMA B 00JIacTU
(U3UKK, TOCTOSHHO TOBBIIATH CBOMl 00pa30BaTENIbHBIA M KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIBb:

e JIaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

e BIJIQJICTh HABBIKAMU  TO3HABATEIBHOM  pediiekcMu Kak  OCO3HaHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

¢ WCIOJIb30BATh MPHUEMBbI pe(ICKCHH JJIs OIEHKH CHUTYallld, BHIOOpA BEPHOTO
pelieHus;

e YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHUKEHHIO;

e IPUHUMATh MOTHUBBI M apTryMEHThl APYIUX TMPU aHAIU3E PE3yJIbTaTOB
JeATEeIIbHOCTH.

IIpunsiTue cedst m Apyrux:

e TIPUHUMATH ce0s1, TOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;

e TPUHUMATh MOTHUBBI M apryMEHThl JPYTUX TMpPH aHaIW3€ Pe3yIbTaTOB
JeATEIIbHOCTH;

¢ TPHU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.
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B mpouecce u3yuenus kypca ¢puszuku 6a3oBoro ypoBHsa B 10 kiacce oOyuaronuiics
Hay4HTCS:

o JIEMOHCTPUPOBATH Ha MpPHUMEpPaxX Pojib U MECTO (QU3UKU B (POPMHUPOBAHUH
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

o YUYHUTHIBATHh TPAHUIBI TMPUMEHEHHUS M3YyUYEHHBIX (U3UUECKUX MOJICICH:
MaTepuagbHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCUYETa, aDCOIIOTHO TBEPIOE
TENO, UJICabHbIN Ia3, MOJEIN CTPOEHUS I'a30B, KUAKOCTEH U TBEPABIX TEJ,
TOUEYHBIN AJIEKTPUUECKUM 3aps] IpU PELICHUN PU3NYECKUX 33]1a4;

e+ pacno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  MEXAHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUS
BEUIECTBA M DJJEKTPOAUHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBWXKEHUE, CBOOOAHOE TMaJ€HUE Tel, JBUKEHUE II0
OKPYXHOCTH, HHEpLHUs, B3auMojeicTBue Tein, aud@ys3us, OpOyHOBCKOE
JNBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00beMa Tel
IpU HarpeBaHuu (OXJIAKJECHHUM), TEIJIOBOE pPaBHOBECHE, HCIApEHHUE,
KOHJIEHCAIMs, [JIaBJIEHUE, KPUCTAJUIM3alUsl, KUIEHUE, BIaXKHOCTh BO3/yXa,
MOBBIIICHHUE JAAaBJICHUS ra3a Mpu €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b
MEXIy NapamMeTpaMH COCTOSHMS ra3a B M3OIpOLEeccax, dJIEKTpU3ALMs Tel,
B3aUMOJICHCTBHE 3aPs/I0B;

o OIKMCBHIBATh MEXAHUYECKOE ABM)KEHHE, UCHOJb3YS (U3NYECKUE BEIMYUHBI:
KOOpJIMHATA, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUIa,
UMITyJIbC ~ T€Ja, KUHETUYECKas DHEprus, IOTCHUUAIbHAs SHEprus,
MexaHu4yeckas paboTa, MexaHUYecKasi MOIIHOCTb; MPU ONKUCAHUU MPAaBUIILHO
TPAaKTOBAaTh (PU3NUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAYCHUS U
€AVHMIIBI, HAaXOAUTh (OPMYJbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMH BEIUUYUHAMY;

o ONKCHIBATH M3YyUYEHHBIE TEIUIOBBIE CBOICTBA TE€JNI U TEIUJIOBBIC SIBJICHUS,
UCIIOJIb3Ysl (PU3MYECKHE BEJIMYMHBI: JIaBJIEHUE Ta3a, TeMIeparypa, CPpeaHss
KHMHETHYECKast SHEPrus Xa0TUYECKOIO JBUKEHUS MOJIEKYI,
CpEIHEKBaJpaTUYHasA CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, paboTa ra3a, KO3(QQUUUEHT TMOJE3HOr0 JEUCTBUS TEIMJIOBOIO
JBUTATENS; MPU ONUCAHUM MPAaBWIBHO TPaKTOBaTh (DPU3MUECKUN CMBICIH
UCIOJIb3YEMbIX BEJTMYMH, UX 0003HAYEHUS U €AMHUIIBI, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUNHAMUY;

¢ OMNKCHIBATH U3YYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
SIBJICHUS (TIPOLIECCHI), UCTOJb3Ysl (PU3NUYECKUE BEIWYMHBI: AIIEKTPUUECKHI
3apsl, BJIEKTPUUYECKOE I0JI€, HANPSLKEHHOCTh MOJIs, IMOTEHUHUal, Pa3HOCTh
NOTEHIMAJIOB; MPHU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, HMX OOO3HAUYE€HMs] M EJMHMIIBI, YKa3bIBaTh
bopMybl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYUHY C APYTUMHU
BEJIMYMHAMU;

o AHAIM3UPOBATh (PU3MYECKHE MPOILIECCHl U SIBJIEHUS, UCHOJb3Yys (pu3nyeckue
3aKOHBl W TPUHIMIBL: 3aKOH BceMupHoro Ttsarorenusd, |, |1 u Il 3axons
HproTOHa, 3aKOH COXpaHEHUs MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHUs
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CTPOEHHUsI BEIIECTBA, T[a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOM
SHEPrUH TEIJIOBOTO JBIKEHHUS MOJIEKYJ C aOCOJIIOTHON TeMImepaTypou,
NEPBBIN 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3aps/a,
3akoH KyIloHa, pu 3TOM pa3iinyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIPAKEHME W yCJoBHs  (TpaHULBI,  OOJACTH)
NPUMEHUMOCTH;

o OOBACHATH OCHOBHBIE TPUHIMMBI JEHCTBUS MAIIUH, NpPUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3iuyaTh  yCIOBUS HUX  O€30MacHOTro
UCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

o BBINOJHATh 3KCIEPUMEHTBl [0 HCCIEIOBAHUIO (U3NYECKUX SIBICHUNA U
IPOLIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, IPU ITOM
dopMynupoBaTh mpodiaeMy/3aadyy U TUIOTE3Y y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHMS, IPOBOJUTH ONBIT U
bopMyIUpOBaThH BBIBOBI,

¢ OCYUIECTBJIAThH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO W3MEPEHHS M HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

e HCCJENOBATh 3aBUCUMOCTH MEXAY (U3NYECKUMHM  BEJIMYMHAMH C
UCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHHUH, TPU O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpPOBaTb  pe3yJIbTaThl  IMOJIYYEHHOM  3aBHCHUMOCTH
¢u3nyecKux BEJIMYMH B BUJEC TaOMUL U TpaduKOB, JENaTh BBIBOABI I10
pe3yibTaTaM UCCIIEI0BAaHNS;

« coOmoaTh npaBuiIa O0€30MacHOrO TPyAa MpPU MPOBENCHUU HCCIIEIOBAaHUI B
pamMKax ydeOHOro HKCIEpUMEHTa, y4eOHO-HCCIIe0BaTENbCKON U MPOEKTHON
JNEATEIbHOCTH C  HWCIIOJIB30BAHUEM  W3MEPUTEIBHBIX  YCTPOMCTB M
71a00paTOPHOTO 000PYAOBAHUS;

e pemiaTh pacyeTHbIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKONH MOJIEIbIO,
UCIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIBI, HA OCHOBE aHajIu3a YCJIOBHS
3aJlayu BBIOMPATh (PU3HUECKYIO MOJIEIIb, BBIJEIATH (PU3NYECKHE BEIUUMHBI U
bopmysbl, HEOOXOAUMBIE I €€ pEeLIeHUs, MPOBOJAUTH pacCyeThl H
OLICHMBATh PEAJIbHOCTh MOJYYEHHOTO 3HAUEHUS (PU3MUECKON BEJIMYUHBI;

¢ pelIaTh KAYECTBEHHBIC 33J]a4M: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LIEMOYKY PacCyKJIEHHI C OIIOPON HAa U3yYEHHBIE 3aAKOHBI, 3AKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

o HCNOJB30BaTh  NpPU  pEHIeHHMH  Y4eOHbIX  3aJady  COBpPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJOTMM s [OUCKa, CTPYKTypUPOBaHMS,
UHTEpIIpeTallud U TPEACTAaBICHUS Y4YeOHOM M  Hay4HO-TOIMYJISPHOM
uHbOpMaIlMK, TOJYYEHHOM U3 pa3IUYHbIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBaTh MOJyYaeMyIo HH(POpMaLIHIO;

e TPUBOJAUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apYOEHKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEro MHUpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

¢ HCIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uisi  obecrniedeHuss Oe30macHOCTH Tpu  oOpalieHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXPAHEHUs 3J10pOBbS M COOJOICHUS
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e paboTaTh B TpymONe C BBIIOJIHCHHEM pA3JIMYHBIX COIHMAIBHBIX POJICH,
TJIAHUPOBATHh PAOOTy TPYMIBI, PAIIMOHATLHO PACHpPENEsATh 00S3aHHOCTH U
IJIAHUPOBATh JEATENIbHOCTh B HECTAaHAAPTHBIX CHUTyalusaX, aJCKBaTHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMom MPoOJIEMBL.

11-i kaace
B nporecce u3ydenus kypca ¢pusuku 6azoBoro ypoBHsa B 11 kjacce oOydaroniuiics
HAY4YUTCA:

o JIEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MeCTO (hU3uku B (HOPMHPOBAHUU
COBPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOUN TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKON JEATEIbHOCTH JIOJEH, IEeIOCTHOCTh U
€AMHCTBO (PU3UYECKON KAPTUHBI MUPA;

e YUMTHIBATh TPaHUIIBl MPUMEHEHUS] U3YYEHHBIX (PU3NUECKUX MOJEeH:
TOYEYHBIA J3JIEKTPUUYECKUN 3apsifl, JIyd CBETA, TOUCUHBIA MCTOYHHUK CBETA,
sJiepHasi MOJIeJIb aToMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUU
bu3nUecKux 3aaay;

e pacrmo3HaBaTh (PuU3NUECKUE SBJICHUS (IIPOIECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB  DJJICKTPOJMHAMUKA ¥  KBAHTOBOM  (PU3MKHU:  DIEKTpUYECKas
MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMOJICHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas MHAYKLHS, JEHCTBUE
MarHuTHOTO TIOJI1 Ha TPOBOJHMK C TOKOM W JABWXKYIIMICA 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSMOJIMHEHHOE pacipoCcTpaHEeHUE
CBETa, OTpPAKEHHE, TMpPEIOMIICHHE, UHTeppepeHus, aubpakuus u
NoJIsipU3alisl CBETa, JUCTepcUs cBeTa, (OTodIeKTpudeckuili dddexT
(boToaddexT), cBeTOBOE MaBICHHE, BOSHUKHOBCHHUE JIMHEHYATOTO CIEKTpa
aToMa BOJIOpOJa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJMOAKTUBHOCTH;

e OIMCHIBATh W3YUYCHHBIC CBOWCTBA BEIIECTBA (AJEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOJUMOCTb  PaA3JIMUHBIX Cpel) U
ANIEKTPOMArHUTHBIE  sIBIEHUs  (MIPOLIECCHl), HUCHOJIb3Ys  (hU3UUYECKHUE
BEJIMUMHBI: JIEKTPUUECKUN 3apsijl, CUjla TOKA, SJIEKTPUUECKOE HAIpPsKEHHE,
AIEKTPUUYECKOE COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AICKTPOABMKYIIIAS
cuia, paboTa TOKa, WHIYKIMS MarHUTHOTO TMOJiA, cuja Awmrmepa, Ccuiia
JlopeHnia, HMHAYKTUBHOCTh  KaTYyIIKW, DSHEPrUs  BJIEKTPUUECKOTO U
MarHMTHOTO TIOJICHM, TEepUojJ W YacToTa KojebaHuil B KoiebaTenTbHOM
KOHType, 3apsii W CWiIa TOKa B  MPOUECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHuM, (DOKYCHOE PACCTOSHHUE M ONTHYECKas Cuia
JUH3BI, TPU ONHUCAHWHM TIPABUIBLHO TPAKTOBaTh (HU3UYECKUN CMBICIT
UCIIOJIb3YeMbIX BEIUYMH, HX OO0O3HAYCHUS U EIUHUIBI, YKa3bIBaTh
dbopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEJIWYHMHY C JAPYTrUMU
BEJIMYMHAMU;

e OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS U TMPOIECCH, HCIOIb3YS
dbu3nYecKre BeIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, DHEPTUS U UMIYJIbC (POTOHA, MEPUOJ] TOJIypacnaga, dYHEPTUs
CBSI3U aTOMHBIX SiJIep, MPU ONMKMCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICII UCTIONB3YEMBIX BEJIMYMH, UX OOO3HAYEHHUS W €IUHMIIbI, YKa3bIBATh
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s AHATM3UPOBATH (DU3HUECKHUE MPOLECCHl U SABICHUS, UCTONb3Yya (DU3HUECKHE
3aKOHbl W TPUHLOUIOBL: 3akoH OMa, 3aKOHBI TOCIENOBATEIBHOTO H
napajuieIbHOTO COEIMHEHUS! TPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3axoH
AIIEKTPOMArHUTHOW HMHAYKIWHU, 3aKOH MPSIMOJUHEHHOTrO pacrnpoCTpaHEHUs
CBETa, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI MPEIOMIICHUSI CBETA, ypaBHEHUE
Onnmreiina 11 GoTtorddekra, 3aKOH COXPAaHEHUS SHEPruu, 3aKOH
COXpaHEHUs] UMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUUYECKOIrO 3apsijia, 3aKOH
COXpaHEHUsI MacCOBOTO 4YHCIA, MOCTyJaThl bopa, 3aKOH pajgMOaKTHUBHOTO
pacnaza, MpU 3TOM pa3jiuvaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe  BbIp@XEHHWE W yClIOBUA  (TpaHUIBl,  00JIacTH)
MPUMEHUMOCTH;

e OIpEeNsATh HAMIPaBJICHUE BEKTOPA UHAYKIIMU MarHUTHOTO TOJISI MPOBOIHHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JIopeHia;

o CTPOWTH U OIUCHIBATH H300paXKCHHE, CO3/1aBa€MOE TIUIOCKHUM 3EepKalioM,
TOHKOM JIMH30M;

¢ BBIMOJHATh DJKCIEPUMEHTHI IO HCCICIOBAHUIO (DU3HUECKUX SBICHUA WU
MIPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: MPH ITOM
dbopmynupoBaTh MpoodsieMy/3alady U TUMOTE3Y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEII0KEHHOTO 000PYI0BaHMs, IPOBOIUTH OTBIT U
(bopMyIMpOBaTh BHIBO/IHI,

¢ OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYWH, MPU
TOM BBIOMPATh ONTHUMAJIBHBIA CHOCOO W3MEPEHHS U UCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMUIA;

e HCCIEAOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
MPSMBIX U3MEPEHUI: MPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCUPOBATH
PE3yNbTaThI MOJYYCHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BUJE TaOJIHII
U TpaduKOB, 1eTaTh BHIBOABI IO Pe3yJbTaTaM HCCIEAOBAHNUS;

e CcOOMIONATH MpaBuja 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEAOBAHUN B
pamKax ydeOHOTO HKCIIEPUMEHTa, YI1eOHO-HCCIeT0BaATEIHCKON M MMPOCSKTHON
NESTENIbHOCTH € WCIOJNB30BAaHHEM  W3MEPUTENBHBIX  YCTPOWCTB |
71a00paTOPHOTO 000PYAOBAHUS;

e pemaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOM (u3nueckoil MOENbIo,
UCTIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS
3aJlayu BHIOMPATh (PU3HUECKYIO MOJIEIIb, BHIICIATh (DU3NUECKUE BEIIMYUHBI U
dbopMyIbl, HEOOXOIWMMBbIE IJsi €€ peUIeHHs,, NPOBOJUTH pacyeThl U
OIICHUBATh PEATILHOCTH TOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BETMYUHBI,

e PpeIIaTh KAYECTBEHHBIC 33]]a4H: BHICTPAUBATH JIOTUYECKH HEITPOTUBOPEUUBYIO
LENOYKY PacCyKJIEHUH C OTIOPON HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

e WCNOJB30BaTHh  TPU  pEHICHMH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTMHM s TOHWCKA, CTPYKTypUPOBAaHHUSA,
WHTEpPIIPETallud W TPEACTAaBICHUS Y4eOHOW ¥  Hay4HO-TIOMYJISIPHOM
uHOpMaIuyU, TIOMYYEHHONM W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKHU
aHAJIM3UPOBAThH MOTyIaeMyI0 HHPOPMAIIHIO;

o OOBSACHATH MPUHUUIBI JEHCTBUA MAalIUMH, MNPUOOPOB U TEXHUUECKHUX
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e TIPUBOJUTH MPUMEPHI BKIIAJA POCCUNCKUX U 3apyOEKHBIX YICHBIX-(HU3UKOB B
pa3BUTHE HAYKH, B O0BICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

e WCIIOJIb30BaTh TEOPETHUCCKHE 3HAHWS MO (PU3WKE B TOBCETHEBHOW >KU3HU
UIsl  obecriedeHHs 0€30macHOCTH 1Ipu  oOpamieHudu ¢ npudopamMu U
TEXHUYECKUMU YCTPOUCTBAMHM, JJIsi COXPAHEHHUS 3J0POBbSI M COOJIOJICHHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

o paboTaTh B TpyHIE C BHIIOJIHEHUEM pA3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATH PAOOTy TPYMIBI, PAIIMOHATIBLHO PacHpelesiTh 00sS3aHHOCTU U
IUIAHUPOBATh JEATEIbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, AaJEKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYAaCTHHUKOB TPYINIIbI B pEUICHUE
paccMaTpuBaeMoi IpOOIEMBbl.

Conep:xkanue y4eOHOIro npeamMera

10-it kacc

Pazngen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — HaykKa o npupoje. HayuHnble MeTobl TO3HAHUS OKpY Karoero mupa. Poib
AKCIIEPUMEHTA U TEOPUU B MPOIECCE MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (U3MYECKUX SBJICHUA M TpoueccoB. HayuHble rumoressl.
®u3NYeCcKue 3aKOHbI W TEOpUU. ['paHUIbl NPUMEHUMOCTU (UBUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Ponbs 1 mecto duzuku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MHpA, B
NPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH.

JleMoHCTpauuu

AHanoroBblie ¥ IU(PPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.
Pa3znen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe ABmkeHrne. OTHOCUTEIIBHOCTh MEXAaHMYECKOro ABMKEeHUsA. Cucrtema
orcuera. Tpaekropus.

[Tepemernienue, CKOpoCcTh (CpeAHsiss CKOPOCTb, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOM TOYKH, HMX MPOEKIMM Ha OCH CHUCTeMBbI KoopauHaT. CrokeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMepHOE U  paBHOYCKOpPEHHOE TMPSIMOJMHEWHOE JABWXKeHue. [ 'paduku
3aBUCHUMOCTH  KOOpJAHMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U [EepeMelIeHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE TasieHne. Y CKOpeHHE CBOOOTHOTO MaCHUS.

KpuBonuueinnoe asuwxeHue. JIBHKEHHME MATEPUAJIBHOW TOYKH IO OKPYXKHOCTH C
MOCTOSIHHOM TI0 MOJIYJII CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAss CKOPOCTh.
[Tepuon n wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHudyeckre yYCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP, IBUKCHHE
CHapsI0B, IICTTHBIC U PEMEHHBIC MepeIayu.

JleMoHCTpauuu

o Mogens cucTeMbl OTCUETa, WIIIOCTPAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

« IIpeoOpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

. Ha,Z[CHI/Ie TE€JI B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE.
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« H3mepeHne ycKkopeHHUsi CBOOOJHOrO MaeHHUs.
o Hampasnenue ckOpoCTH ITPU IBUKEHUU IO OKPYKHOCTH.
Y4eHnueCcKuil IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI

o N3ydeHue HEPABHOMEPHOTO JABMKEHHS C LEIBIO ONPEACIEHUS MIHOBEHHOU
CKOPOCTH.

o HccienoBanue COOTHOLIEHUsSI MEXAY IIyTSMHM, NHPOWICHHBIMM TEJIOM 32
MOCJIEA0OBATENBHBIE PABHBIE MPOMEKYTKA BPEMEHU MPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

o N3ydeHue NBMKEHHUS IAPUKA B BSI3KOM )KUIKOCTH.

o H3ydeHue nBmxeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /luHAMHUKA

[IpuHuun otHocutensHOCTH ['anuies. Ilepseiii 3akoH HeroTona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosunmu cwi. Bropor 3akoH HeroTona miis
MaTepuaabHON TOUku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tspkectu. [lepBast kocMuyeckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (okosi, CKoJibkeHUs, kaueHus1). Cuia tpenusi. Cyxoe TpeHHeE.
Cuna TpeHusi CKOJbXKEHUS W cwia TpeHus nokos. Koadduiument tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TeJa B )KUIKOCTHU UJIHU Ta3e.

[loctynaTenbHoe U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tela.

MOMEHT Cuibl OTHOCUTENIBHO OCU BpaulleHus. [linedo cumbl. YcioBusi paBHOBECUS
TBEPJOIO Tea.

TexHuyeckre ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHUE: MOAUIUITHUKYU, IBUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanuu

o SlBIeHUME MHEPIUMN.

o CpaBHEHHE MacC B3aUMOJICUCTBYIOIIUX TEI.

« Bropoii 3akon HeroToHa.

« H3mepenue cui.

o CoxeHue cuil.

o 3aBUCUMOCTb CWJIbI YIIPYTOCTH OT Ae(OpMAaLIIH.

« HesecomocTs. Bec Tena npu yCKOPEHHOM NIOABEME U MTAJCHUH.

o CpaBHEHHE CHII TPEHUS OKOS, KAUEHHS U CKOJIbKEHUS.

o YcCIOBUA paBHOBECHUS TBEPAOTO Tena. Buabl paBHOBECHS.

Y4yeHn4ecKkuit SKCIIEPUMEHT, JIa00paTOpPHBIC PAOOTHI

« l3yuenue ABMKEHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.

o HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U
pE3MHOBOM 00pa3siie, OT X Jedopmariuu.

o HccinenoBanue ycrnoBUM paBHOBECUA TBEPAOIO TeEJId, HUMEKOIIETO OCh
BpALLCHUS.

Tema 3. 3akoHBbI COXpaHeHHs] B MEXaHUKeE

Nmnynbe MaTepuanbHOM TOYKHM (Tejia), CUCTEMBbl MaTepHaIbHBIX TOYEK. MMITynbce
CUJIbl U W3MEHCHHE HMITYJbCAa Te€Ja. 3aKOH COXpPaHEHUs HUMIyJibca. PeakThBHOE
JIBH)KCHUE.

Pab6ora cuasr MomHoOCTs-CHARE
(SAVAVE RERA ) § ¥ LvLUlJ_l‘llUVL

JIDIT, D UYIyIDl,

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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Kunernyeckass »oHeprus MaTepuajibHOW TO4Ykd. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU IHEPTUU.
[lorenuuanbHas sHeprus. [loTeHuumanbHass 3HEpPrUst ymnpyro AePOPMUPOBAHHON
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.
[ToTeHmanbHbIe U HEMOTEHIUAIbHbIE CUIIbl. CBS3b pabOThI HEMOTEHUMAIBHBIX CHJI C
M3MEHEHUEM  MEXAHWUYECKOM SHEPrHM CUCTEMBbl TeJl. 3aKOH  COXpPaHEHHUS
MEXaHUYECKON SHEPTUH.
Yipyrue u Heynpyrue CTOIKHOBEHUS.
TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIIEp,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.
JlemoHcTpanuu
o 3aKOH COXPAHEHMS UMITYJIbCA.
o PeakTuBHOE ABUKEHUE.
o Ilepexon noTeHUMaNBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Y4yeHn4uecKkuil SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI
o H3ydyeHue abCOIIOTHO HEYINPYroro yjaapa C MOMOIIbI JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.
o HccnenoBanue cBA3u padOTHI CHIIbI ¢ M3MEHEHHEM MEXaHUYECKOW SHEpruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.
Pa3znen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO-KMHETHUECKOW TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. [uddysusa. Xapaktep ABWKEHUS U
B3aUMOJICMCTBUS YaCTULl BellecTBAa. Moaenu CTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX
Tel1 U 0OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Monekys. KonndectBo BemectBa. [locTossnHas ABoranpo.
TeroBoe paBHoBecue. Temneparypa u ee uamepenue. [lkana remneparyp Llenbcusi.
Mopens wuneanpHOro raza. OCHOBHOE YpAaBHEHHE MOJEKYIAPHO-KMHETUYECKOU
TEOpUHU HUJCANBHOrO ra3za. AOCOJIOTHAas TeMIepaTrypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEpPruy TEIJIOBOTO ABWKEHMsS dactui] rasa. lllkama temmeparyp
KensBrnHa. I'a3oBele 3akoHbl. YpaBHeHHe MeHnneneeBa—Knanelpona. 3akoH
JanpToHa. M30mporneccsl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBiaeHUe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OApOMETP.
JleMOHCTpauuu
o OmnbIThl, JOKa3bIBaIOIINE AMCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUM.
o OmnprTel 0 MU Y3UN KUIKOCTEH U Ta30B.
o Monenb OpOYHOBCKOTO ABUKEHHUS.
o Mogeins onsita LlTepHa.
o OmnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJIEUCTBUSI.
o Mogens, WUTFOCTPUpPYIOLIas MPUPOAY AABJICHHUS I'a3a HA CTEHKU COCY/IA.
o OmnbIThl, WUIFOCTPUPYIOIIME YpPAaBHEHHWE COCTOSHUS WACAIBHOIO Tasa,
M30IPOLECCHI.

[V
5/ LIeHTIUPf‘II'IIT/T NCCHepP AMEAeHT T3 ﬁf\

ial
IO T IO U P v I, 71aovopat

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO

Yoy "BEHAA", LLErO/Nb ANIEKCAHZP OCKAPOBWY, IMPEKTOP 26.10.26 15:09 (MSK) Ceptucukat 037D036800A6B475B74059849D4414A7B6
[encreyet ¢ 14.08.26 no 14.11.27




o OmnpeneneHre Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUM
o0beMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3TyXa B HEMl.
« Hccnenoanue 3aBUCMMOCTH MEXAY ITAPAMETPAMU COCTOSTHUS Pa3PEKEHHOTO
rasa.
Tema 2. OcHOBbI TEPMOAMHAMMKH
TepmoannamMuueckasl cucreMa. BHYTpeHHsIS DHEPTHsS TEPMOJANHAMUYECKON CUCTEMBI
U crocoObl ee m3MeHeHus. KomnuecTBo TemnoTel M pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEAJIbHOIO0 Tra3a. Buaesl Teruionepenadu: TEIUIONPOBOIHOCTD,
KOHBEKIMS, U3Iy4eHUE. Y IelIbHAs TEIJIOEMKOCTh BellecTBa. KoJMYecTBO TEIIOTHI
IpU TeIUIonepe1aye.
[Tonstue 06 aguabatHoM mporecce. IlepBblil 3akoH TepmoauHamuku. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMUKM K Hu3ompoueccaMm. ['paduueckas uHTEprperanus
paboThI raza.
BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh Po1IeCCOB B IPUPOJIE.
TeruoBble MamuHbl. [IpuHIMOBL neicTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
SHEPrUd B TEIUIOBBIX MamuHax. Ko3p@puuueHT mnone3Horo AEHCTBUSA TEILIOBOM
MamuHbl. [ukn KapHo u ero ko3 (UIMEHT MOJIe3HOro IEHCTBUS. DKOJIOTHUYECKHUE
MPOOJIEMBI TEIIIOHEPTETUKHU.
TexHuyeckre yCcTpoOMCTBAa M IMPAKTUYECKOE IMPUMEHEHHUE: JABUTATENIb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.
JleMoHCTpauuu
o lI3MeHeHue BHYTpPEHHEHW SHEpPrUM Tela IMPU COBEPILICHUH pabOThI: BBUIET
npoOKHU K3 OYTBUIKU MO IEHCTBUEM CXKATOrO BO3/1yXa, HarpeBaHue 3¢gupa B
JATYHHOU TpyOKe IyTeM TpeHHUsI (BUICOIEMOHCTPAIINS).
o lI3MeHeHue BHYTpeHHEN SHEpruM (TeMIepaTyphl) Tela MpH Terionepenaye.
o OmpiT mo aauabaTHOMYy pacHIMPEHUI0 BO3ayXa (OMBIT C BO3AYILIHBIM
OTHHUBOM).
o Mopnenu napoBoii TypOUHBI, IBUTaTessl BHYTPEHHETO CrOpaHusl, peaKTUBHOTO
JBUTATEIIA.
VYyeHnueckuil IKCIIepUMEHT, J1abOpaTOpHbIE PAOOTHI
« H3MmepeHne yaenpHON TEIIIOEMKOCTH.
Tema 3. Arperarnubie cocTosiHus BemecTsa. Ma3oBbie NMepexoabl
[TapooOpa3zoBanue u KoHzaeHcauusi. Mcmapenune u kuneHue. AOCOIIOTHas H
OTHOCUTENbHAS BJIIAXKHOCTh BO3Ayxa. HacelmeHHsld mnap. YxaenbHas Temwiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT J1aBJICHUSI.
Tepmoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHW3O0TPOINHUS CBOWCTB
kpuctauioB. JKunkue xpucramwisl. CoBpemeHHble MaTepuanbl. l[liaBieHune wu
KpucTaJIn3anus. Y ieibHas Tersiora miasiaeHus. CyOaumarus.
YpaBHeHUE TEIJI0BOTO OajaHca.
TexHuyeckne ycTporucTBa U MPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTHH TOJYYEHUS COBPEMEHHBIX MaTEpUalOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.
JleMoHCTpauuu
« (CBolicTBa HACHIIICHHBIX TAPOB.
« Kumnenue npu nOHM>KEHHOM JaBJICHUU.
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JleMOHCTpanust KpuCTauioB.

Y4eHnuecKuil IKCIEPUMEHT, TaOOpaTOpHbIE PadOTHI

« N3MepeHne OTHOCUTENBHON BIIAJKHOCTH BO3YyXa.
Paznesn 4. JinekTpoanHamMuka
Tema 1. JnekTpocraTuka
OnexTpu3anus Ted. OJJIEKTPUUYECKUd 3apsia. JBa BuAa 3IEKTPUUECKUX 3apsoB.
[IpoBOOHUKH, TUBIIEKTPUKH U TIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOTO
3apsaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouyeuHbll SI€KTpUUECKUN 3apsl.
OnekTpudeckoe nosie.  HamnpsskeHHOCTh — 3JeKTpudeckoro  nois.  IIpuHuun
CYyHEPHO3ULINH DJIEKTPUUECKUX Toyie. JIMHMM HanpsHKEHHOCTH AJIEKTPUYECKOTO
HOJISL.
PaGora cun anextpocratudyeckoro mojs. Ilorenuuan. Pa3HOCT, NOTEHIMATIOB.
IIpOBOOHMKM W JHAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tose. Jludnexrpruueckas
MIPOHUIIAEMOCTb.
DnekTpoeMKOCTh. KoHaeHcaTop. DJEKTPOEMKOCTh  IUIOCKOTO  KOHAEHCATOpPA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.
TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHYECKas  3alluTa, 3a3€MJICHHE  3JIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.
JleMoHCTpauuu

e YCTPOWCTBO U MPUHLHII IE€UCTBUS IEKTPOMETPA.

o BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

o DJIEKTPUYECKOE TOJIE 3aAPSIKEHHBIX TEI.

o IIpOBOAHUKM B DIEKTPOCTATUYECKOM II0JIE.

o OJEKTpOCTaTUYECKas 3allNTa.

o JIMDAEKTPUKHU B 3IEKTPOCTATUYECKOM IOJIE.

o 3aBHCUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIn

IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

o OHEpPrus 3apsHKEHHOTO KOHAEHCATOPa.
YyeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

« H3MepeHne 35eKTpOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTossHHBINM J1eKTPUYecKNH TOK. TOKM B pa3IM4YHBIX cpeaax
DJIEKTPUYECKUM TOK. Y CIIOBHUSI CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKa. MCTOUYHMKH
Toka. Cuna Toka. [IocTOSIHHBIN TOK.
Hanpsoxenue. 3akon OMa 115 ydacTKa LIEeTH.
DNEeKTpUYECKOE  CONPOTUBIEHUE.  YAEIBHOE  CONPOTUBIEHUE  BEIECTBA.
ITocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.
Pabora snextpuueckoro Toka. 3akoH Jlxoyns—JIeHna. MoIHOCTh 3JEKTPUIECKOTO
TOKA.
DIIEKTPOJBUKYIAsl CUJIA U BHYTPEHHEE CONTPOTUBJIEHNE UCTOYHMKA TOKA. 3akOoH Oma
JUTSl TIOJTHOM (3aMKHYTOM) AJIeKTpruueckoi nenu. KopoTkoe 3amMmbIKaHueE.
DJIEKTPOHHAs: NPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIPOTHBIICHHS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIAUMOCTb.
DJIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.
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DNEeKTpUYECKUA TOK B pacTBOpax M paciuiaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
IUCCOLUALMS. DIEKTPOIIU3.
OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAaMOCTOATEIbHBIN pa3psi.
Monnus. [1na3ma.
TexHuyeckne ycTpoMCTBa M NPAKTUYECKOE NMPUMEHEHHE: aMIEPMETP, BOJIBTMETP,
peocrar, VCTOYHUKH TOKA, AIIEKTPOHArPEBATEIbHbIE puOOPBHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COINPOTUBIICHUS, BAKYYMHBIH IHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII 11O/, TaJIbBAHUKA.
JlemoHcTpanuu
« l3MepeHue CHIbl TOKA U HaIIPSKEHUS.
e 3aBUCUMOCTb CONPOTHUBIICHHS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.
o C(CmemaHHOE COEMHEHNE POBOJHUKOB.
o IIpsamoe wu3MepeHHe OIEKTPOABWXKYIIEH CHIbl. KOpoTkoe 3aMbIKaHWe
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.
o 3aBHCUMOCTbH CONPOTHUBJIEHUS METALIOB OT TEMIIEPATYPBI.
o IIpoBOAMMOCTB IIEKTPOIUTOB.
o HckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.
o OIHOCTOPOHHSSA MPOBOAUMOCTD JUOJA.
YyeHnueckuil IKCIEPUMEHT, JJaOOpaTOpHbIE pabOThI
o M3ydeHue cCMEIIaHHOIO COEIUHEHUS PE3UCTOPOB.
o H3MepeHHe 3JIEKTPOABMKYILIEH CHJIBI MCTOYHUKA TOKA M €ro BHYTPEHHEIO
COIPOTHUBIICHUS.
« HaOmronenue ammekTpoiusa.
MexknpeaMeTHbIE CBS3H
N3yuenue kypca pusuku 0a30Boro ypoBHs B 10-M Kiiacce OCyIIECTBISIETCS C yYETOM
COZIepKaTENIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTe€MaTUKH, OWOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHH.
MexnpeaMeTHbIE OHATHUS, CBA3aHHBIE C M3YYEHUEM METOJOB HAYYHOI'O MO3HAHHS:
ABJICHHE, HAy4HbId (akT, TUMNoTe3a, (u3nyeckas BeIWYMHA, 3aKOH, TEOpHs,
Ha0II0eHUE, SKCIIEPUMEHT, MOAEINPOBAHNE, MO/IEIb, U3MEPEHUE.
MareMatuka: pelIeHHEe CHCTEMbl YpaBHEHUW, JUHEHHas QyHKOus, mnapadodna,
runepOona, ux rpadUKd W CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECCTBO, BEKTOPHI
Y UX IPOEKLIHUH HAa OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.
buonorusa: wMexaHudeckoe JIBWKEHUE B KUBOW mnpupone, auddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BUABI TEIUIONEpPENauH, TEIIOBOE DPAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.
XUMUS: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPJBIX TEJI, KUIAKOCTEW U ras3os,
ANEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIUTHYECKAs TUCCOLMALINS, TAJIbBAaHUKA.
['eorpadusi: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.
TexHnosnorus: npeoOpa3oBaHWE IBUKEHUN C MCIOJIb30BAHMEM MEXAaHU3MOB, Y4YET
TPEHUS B TEXHUKE, MOAUIMIIHUKHN, UCIOJBb30BAHUE 3aKOHA COXPAHEHUS MMITYJIbCa B
TeXHI/IKC (pakera, BOIOMET W Jp.), JBUTraTellb BHYTPEHHEIO CrOpaHus, HapoBas
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AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE S3JEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM
NPUHTEP, AJIEKTPOHArpeBaTeNbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
raJjbBaHMKA.
11-i1 kace
Pazneun 4. JiaekTpoanHamMuka
Tema 3. MarautHoe noJie. JJIeKTPOMAarHUTHASI MHHAYKIMS
[TocTrosiHHBIE MarHUTHL. B3auMoelCTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJE.
Bekrop MarautHOM MHAYKUUU. [I[pUHIMIT CyNIEpIIO3MIMKM MAarHUTHBIX MoJied. JInauun
MarHuTHOW WHAyKIMH. KapTuHa JMHWI MAarHUTHOM WHAYKUWU TOJSI MOCTOSHHBIX
MarHuTOB.
MaruutHOe Moje MPOBOJAHMKA € TOKOM. KapTWHa NMHUM WHAYKUWA MarHUTHOTO
noJisi JUIMHHOTO TMPSMOr0O IMPOBOAHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA,
KaTyIKu ¢ TokoM. OnbIT Opcerena. B3anmonencTere NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, ee MO1yJib U HaIlPaBJICHUE.
Cuna JlopeHua, ee MOAyJdb W HampaslieHHE. [[BUMKEHHE 3apsiKEHHOW YacTHIIbI B
OJIHOPOJJTHOM MarHuTHOM nosie. Paborta cunsl JlopeHua.
SIBneHne 3JIEKTPOMAarHUTHOM WHAYKUIWH. [[OTOK BEKTOpa MArHUTHOW HWHAYKLWU.
DIIEKTPOABUKYILAsA CHJIA MHAYKIMU. 3aKOH JIEKTPOMAarHuTHOW HHAYKIuK Papazes.
BuxpeBoe anmekTpuueckoe mosie. DJIEKTPOABUKYIAs CHJIA MHIYKIUU B MPOBOJIHHUKE,
JIBKYLIEMCs [IOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.
[Ipasuio Jlenua.
WNHIyKTUBHOCTG. SIBJIEHHE CAaMOMHIYKIWU. DJIEKTPOABIXKYIIAask CUJIAa CAMOUHYKIUU.
OHeprusi MarHUTHOTO IOJIS1 KaTYIIKH C TOKOM.
DJIEKTPOMarHuTHOE MOJIE.
TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: ITOCTOSHHBIE MAarHHUTHI,
ANEKTPOMArHUThl,  JJEKTPOJABUTATENb, YCKOPHUTENIN  JJIEMEHTAPHBIX  YaCTHL,
MHIYKIIMOHHAS NIEYb.
JleMoHcTpanuu

o OmnpeIT Dpcrena.

o OTKJIOHEHHUE ANEKTPOHHOTO ITyYKAa MATHUTHBIM MOJIEM.

o JIuHVMM MHIYKIIMM MarHUTHOTO ITOJIS.

« B3sanmopneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

o Cuna Amrnepa.

o JlewicTBue cumbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

o SIBIIEHME PEKTPOMArHUTHON UHIAYKIIUU.

o IlpaBuio Jlenuna.

o 3aBUCUMOCTb 3JIEKTPOJBMKYLIEH CHIJIBI HHIYKIIMH OT CKOPOCTH HW3MEHEHHUS

MAarHuTHOTO TMOTOKA.

o JSIBIEHME CAMOUHIYKIIUH.
VYyeHnueckuit SKCIepUMEHT, J1a00paToOpHbIe PabOTHI

o H3ydeHne MarHuTHOTO MOJS KaTYIIKH C TOKOM.

« MHccnenoBanue AeiCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

« HccnenoBanue sBIICHUS SJIEKTPOMAarHUTHOM MHIAYKIIHAH.
Paszpnes S. KosieOanusi u BOJIHBI
Tema 1. MexaHu4YecKHe U 3JIEKTPOMATHUTHbIE KOJIEOAHUS
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MatemaTnueckuii MasiTHUK. Y paBHEHHE rapMOHUYEeCKuX konebanuii. [IpeBpaienue
SHEPTUM MPU TAPMOHUYECKUX KOJICOAHUSAX.
Konebarenbupiii KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJCOAHHS B HIACATHHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMH
koneOanusiMu. Popmyna TomcoHa. 3aKOH COXpAaHEHUsT JHEPrUU B HJICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpeacraBienre o 3aTyXalwIUX KoJeOaHUsX. BbIHYXIEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyX€HHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.
Ilepemennsbiil TOk. CUHYCOMAANbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.
Tpancopmarop. [IponsBoacTBO, epenaya U MOTPeOICHUE ANEKTPUUESCKOW SHEPTHH.
OKOJIOTUYECKUE  PpUCKM TpU  TMPOU3ZBOACTBE  3yeKTposHeprun.  Kymberypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.
TexHuyeckne ycTpoHMCTBa M NPAKTHYECKOE NPUMEHEHME: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUH dJIEKTPOIIepeaay.
JleMoHCcTpanuu
o HccnenoBanne mnapaMeTpoB KoJieOAaT€IbHOW CHUCTEMBI (MPYXUHHBIA WU
MaTeMaTHYECKUI MasSTHUK).
o HaOmonenue 3aryxarommx KojieOaHui.
o HccrnenoBanue CBOWCTB BBIHYXJICHHBIX KOJICOaHUI.
« HaOmonenue pezonanca.
« CB00OOIHBIE AIIEKTPOMATHUTHBIE KOJIEOAHUSI.
o OcuumuiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUSI OT BPEMEHU ) ISt
AIIEKTPOMArHUTHBIX KOJICOAHMIA.
o Pe3onHaHCc mnpu MOCIEIOBATENIBHOM COECIMHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOpA.
o Mogenp TMHUY DIEKTPONEPEAAYH.
Y4yeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI
o HccnenoBanue 3aBUCUMOCTU MEPUOAA MaNbIX KOJeOaHUW rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.
o HccrmenoBanne mepeMEHHOr0 TOKa B LENM U3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.
Tema 2. MexaHn4eckue U 3JIeKTPOMATHUTHBIE BOJIHbI
MexaHnueckue  BOJHBI, ycloBus — pacnpoctpaHenus. lIlepuoa.  CkopocTh
pacrpocTpaHeHUs U JJuMHAa BoJHBL. llomepeuHble ¥  MPOJOJIBHBIE  BOJIHBI.
WNuTtepdepentus u qudpaxius MEXaHUIECKUX BOJIH.
3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.
OJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS M3IyYE€HHUS DIIEKTPOMArHUTHBIX BOJH.
B3aumuas opuenrtanus BexktopoB E, B, V B snexkrpomarnutHoi BosiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXeHHWe, MpeIoMJICHUE, TOJspu3auus, Iudpakius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.
[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 2IIEKTPOMATHUTHBIX BOJIH B TEXHUKE
U OBITY.
[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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TexHuueckue  yCTpOMCTBA M INPAKTUYECKOE MPUMEHEHHE:  MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JMATHOCTUKA B TEXHUKE W MEIWILIMHE, pajap,
paaNoONPUEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.
JleMoHCcTpanuu
« OOpazoBaHue U pacIpOCTpaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJIH.
« Koneomromeecs T€10 Kak ICTOYHHK 3BYKA.
o HaGmonenue oTpakeHus U MPETOMIICHUS] MEXaHUYECKUX BOJIH.
« HaGmonenue unrepdepenunu u AUGpaKiui MeXaHUIECKUX BOJIH.
» 3BYKOBOI pE€30HaHC.
o HaOmionenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIION U
4acTOTOM KoJieOaHUM.
o HccrnenoBanne  CBOMCTB  BJIEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
IpeIoMJIEHUE, MOIsApU3alus, Judpakuus, UHTepPEepeHIIHS.
Tema 3. OnTuka
I'eomerpuueckas ontuka. [IpsamMonrHENHOE pacnpoCTpaHEHHE CBETA B OJHOPOIHOMU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHnid B IIOCKOM
3epKale.
[Ipenomnenue cBeTa. 3aKOHBI TPEJOMIICHHS CBeTa. AOCOJMIOTHBIM TOKa3aTesb
npesiomieHus. [lonHoe BHyTpeHHee oTpakeHue. llpenenpHblii yroa IOJHOIO
BHYTPEHHETO OTPAKEHHUSI.
Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.
Cobuparoue u pacceuBarolue JuH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U
onThuYeckas cuia TOHKOM JuH3bI. [locTpoeHue wu300pakeHU B COOUpAIOIIUX U
pacceuBarommx JiMH3aX. DOpMysia TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JINH30M.
[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.
BonnoBas ontuka. WuTtepdepennus cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBUS
Ha0II0AEHUS! MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUHUKOB.
Hudpakuus cseta. udpakuvoHHas pemieTka. YClIOBUE HAOMIOACHUS TJIABHBIX
MaKCMMyMOB TpH MaJ€HUH MOHOXPOMATHYECKOIO CBETa Ha AUPPAKIUOHHYIO
pELIETKY.
[Tonmapu3zanus ceera.
Texnuueckue yCcTpoicTBa M MPAKTHUECKOE NMMPUMEHEHHE: OYKH, Jyna, oroamnmnapar,
MPOEKIMOHHBIM  ammapaT, MHKPOCKON,  TEJIECKON,  BOJOKOHHAs  OITHKA,
nudpakIMOHHAs PENIETKA, TOISPOU/I.
JleMOHCTpauuu
o IIpsaMosMHEHOE pacpOCTPaHEHHE, OTPAXKEHUE W NPEIIOMIIEHHE CBETA.
OnTuyeckue mpuodOpHI.
o IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.
o HccnenoBanue cBOMCTB N300pakeHUM B JIMH3aX.
o Mogaenu MUKPOCKOIIA, TEJIECKOTIA.
« HaOmronenue natepdepeHnn crera.
o HaOmronenue nudpakiuu ceera.
« HaGmogenue nucnepcuu cBera.
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« HaGmronenue monspusanuu cBeTa.
Y4eHnuecKuil IKCIEPUMEHT, TaOOpaTOpHbIE PadOTHI

« H3mMmepeHue nokasaress NpeaoMIIEHUs CTEKIIA.

« HccnenoBanue cBOMCTB H300pakeHUM B JIMH3AX.

« HaOmonenue nucnepcuu cBera.
Pasznes 6. OcHOBBI CIeUAJIBHOM TEOPUU OTHOCHTEIbHOCTH
I'pannupl NPUMEHUMOCTH KJIAacCUYECKOW MeXaHuku. llocTynmatel crnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOXYJS CKOPOCTH CBE€Ta B BaKyyMe,
IPUHLUI OTHOCUTEIBHOCTA DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIBI. DHEPTUS MOKOS.
Pasznen 7. KanToBas ¢pusuka
Tema 1. DiieMeHTbI KBAHTOBOW ONITUKH
®otonbl. Popmyna Ilnanka cBsizu 3HepruM (POTOHA C €ro YaCTOTOM. DHEprus u
MMITYJIbC (POTOHA.
OtkpbiTue u wuccinegoBanue (orosrdpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotosdpdexra. YpaBHenue OuHmTeHa maia portodddexra. «KpacHas rpaHuna»
dboTorddexra.
JlaBnenne cBera. OnbiTh I1.H. JleOGenena.
XHUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: (DOTOINEMEHT, (POTOAATUHK,
COJIHEYHas OaTapesi, CBETOUO/I.
JleMoHCTpauuu
®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHEro Gpotorddexra.
CBeToauon.

o Conneunas Oartapes.
Tema 2. CTpoeHnue atoma
Mopgenr aroma Tomcona. OmnbiTel Pesepdopaa 1o paccessHUIO 0 -YacCTHIL.
[Inanerapnas moaens atoma. [loctynarel bopa. M3nydenue u noriomnieHue GOTOHOB
TP MIEPEXOJE aTOMa C OJTHOTO YPOBHsSI DHEPTHM Ha Ipyrou. Buasl cnektpos. CriekTp
YPOBHEW SHEPTUH aTOMa BOAOPO/IA.
BonHoBeie cBorctBa wactuil. Boaubl ne  bpois.  KopryckyiaspHO-BOJIHOBOM
Ty aJIN3M.
CHOHTaHHOE U BBIHYXJACHHOE U3JIyYECHHE.
TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: CIIEKTPAJIIbHBIM aHAJIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
JleMoHCTpauuu

o Mogens onbita Pezepdopna.

o Omnpenenenue JJIMHBI BOJHBI J1a3epa.

« HaOmoaenue IMHeHYaTHIX CIEKTPOB U3IIYUYEHHUS.

o Jlazep.
VYyeHnueckuit SKCIepUMEHT, J1a00paTOpHbIe PaObOTHI

o HaOmronenue nuHeRYaTOrO CIIeKTpA.

TOMHOAC 9T1DO

Tema3. A
VIVEGL Je 77X T UIVIIIUVUL 'lAPUv
JOOKYMEHT MOAMWUCAH 2/IEKTPOHHOW NOAMUCBIO
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OKCHNEpPUMEHTBI,  JOKAa3bIBAIOIIME  CIOXHOCTb  CTpoeHus  Anpa. OTkpeiTHe
paaunoaktuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHno coctaBa paguoakKTUBHOTO
u3nyuyeHusi. CoiicTBa anb(a-, 6eta-, raMmma-u3inydeHus. BiusHue paauoakTHBHOCTH
Ha )KUBbIE OPTaHU3MBI.
OTtkpsiTHE TpOTOHA U HelTpoHa. Hykinonnas mozens sigpa I'eiizenOepra—lBanenko.
3apsia siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DJEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacnajn. [amma-uznydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JleexT maccsl spa.
Anepnsbie peakuuu. [lenenue u CUHTE3 AIEp.
Anepnbiii peaktop. TepMosaepHbiii cuHTe3. [IpobOiieMbl U MEPCIEKTUBBI SICPHON
SHEPreTUKHU. JKOJIOTHUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOJIIOAEHHS U PETUCTPALIUN 3J€MEHTAPHBIX YaCTHULL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHasi 6oMoa.
JleMoHCcTpanuu

o CueTynkK MOHU3HUPYIOUIUX YACTHUL.
YyeHnueckuil IKCIEPUMEHT, 1JaOOpaTOpHbIE padOTHI

o HccrnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTOrpadusim).
Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Oranbl pa3BUTHsS acTpoHOMHUH. lIpukinagHOE M  MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUM.
Bun 3Be3nnoro He6a. Co3Be3ausi, spKue 3B€3/1bl, JIAaHEThI, UX BUAMMOE JBH)KEHUE.
ConHeuHas cucrema.
Comnue. Conneynast akTUBHOCTh. Mlctounnk sHeprum ConHIA U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEpUCTHKHU. [[parpaMMa «CHEKTPAIBHBIA KJIACC — CBETUMOCTBHY.
3Be3/1bl TVIABHOM IOCIEN0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY» IS
3BE€3]] TJIABHOM ITOCIEAOBATEIBbHOCTU. BHyTpeHHee crpoeHne 3Be3a. COBpEMEHHBIE
MPEACTABIICHUS] O MPOMCXOXKICHUM W 3Boronuu ConHIa W 3BE3[d. DTambl KU3HU
3BE3/.
Mnieunsiii [Iyte — Hama 'anaktuka. [Tonoxxenne u auxxkenne Connia B ['anaktuke.
Turnbl ranakTuk. PagroranakTuky U KBa3apsl. YepHBIE ABIPHI B siApPaxX TAUIAKTHK.
Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ia. Pazoeranne ramaktuk. Teopust
bosbmioro B3peiBa. PenukroBoe nsnydeHue.
Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepemennsie npo6iieMbl aCTPOHOMUH.
Vyennueckue HaOJIIOICHUS
HaGnrogeHuss HEBOOPYXEHHBIM TJIA30M C  KCHOJB30BAHMEM  KOMIIBIOTEPHBIX
NPWIOKEHUIN Il ONpe/eNieHUs TMOJIOKEHUS! HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3a1sA CEBEPHOro MOJyIIApHs U IPKUE 3BE3BbI.
Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.
O0o0maroniee NOBTOPEHUE
Ponb ¢u3uku M acTpOHOMHHM B 3KOHOMHMYECKOW, TEXHOJOTMYECKOH, COLUAIBHON U
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MpecTaBiIeHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPaA B
o01IEM PsiIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O IPUPOJE.
MexnpeaMeTHble CBA3H
Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11-M ki1acce OCyIIeCTBIISIETCS C yUETOM
COZIEpKATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTe€MaTHKH, OWOJIOIHH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.
MexnpeaMeTHbIE OHITHUS, CB3aHHBIE C M3YUYEHHEM METOJI0OB HAYYHOI'O MO3HAHUS:
ABJICHHE, HAy4HbId (aKT, TuUmnore3a, (puanyeckas BeJIMYWHA, 3aKOH, TEOpHs,
HaO0JII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEIh, U3MEPEHUE.
MareMatuka: peIIeHHE CHCTEMbl YpaBHEHUW, TPUTOHOMETpHUUYECKHE (YHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOCKLIHH HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJEMEHTapHbIX (YHKUWUWA, TMPU3HAKK TMOAO0OUS TPEYrOJbHUKOB, ONpEICICHUE
TJIOMIA/IM TUIOCKUX (QUTYp U 00bema Tell.
buonorus: snexkTpuuecKkue sIBJICHUS B )KUBOW MPUPOJE, KOJeOaTeIbHbIE IBHKCHHS B
KUBOU TPUPOJAE, ONTHYECKUE SBJIECHUSA B JKMBOM NPUPOJEC, ACHUCTBUE PAJHALMU Ha
KUBBIE OPTraHU3MBI.
XHAMUS: CTPOCHHE ATOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX TeEI,
MEXaHU3Mbl 00Pa30BaHMsI KPUCTALTMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.
['eorpadus: MarHuTHbIE TOJIOCA 3€MIIM, 3aJ€KM MATHUTHBIX Py, (POTOChEMKa
36MHOM ITIOBEPXHOCTH, NPEICKA3aHUE 36MIIETPSICCHUN.
TexHonorus: JUHAM  DJIEKTPOIIEpeNayu, FeHepaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJBUATaTENb, WHIYKLUHWOHHAS II€4Yb, pajap, pPaavOIPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJIOKOHHAS OITHKA,
CoJIHEUHas OaTapes.
TemaTuyeckoe NJIAHUPOBAHUE
Tematuueckoe mnnanupoBanve no ¢usuke ansg 10-11-x kgaccoB COCTaBIEHO C
y4eToM palouyeil mporpamMmbl BOCHUTaHUS. BHeceHbl TeMbl, o0OecreurBaroe
peanu3aiuio IeJeBbIX MPUOPUTETOB BocmuTaHusi oOydaronuxcs COO uyepes
u3y4yeHue (U3MKu.
B BocnuTanum 00y4armmxcs IOHOIMIECKOTO BO3pACTa TAKUM IMPUOPUTETOM SIBIIAETCA
co3aHue OJaronpusATHBIX YCIOBUH Ml TPUOOPETEHHs] OO0Yy4arolMMHUCS OIbITa
OCYLIECTBJIEHUS COLMAJIBHO 3HA4YMMBIX [€J. BbleneHue JaHHOTO IPUOPUTETA
CBSI3aHO C OTPEOHOCTHIO OOYUAIOIINUXCS B dKU3HEHHOM CaMOOIIpEIeNIEHUH, B BbIOOpE
JANbHEMNIIEr0 KU3HEHHOTO ITyTH, KOTOPBIM OTKpBIBAETCS NEPEN HUMH Ha IOpOTre
CaMOCTOSITEIIBHOU B3POCIION KU3HM.
Ha ypoxkax ¢u3uku obydarorniuecss MOTyT IPHUOOPECTH:

e OIBIT CaMOCTOSITEILHOTO NPHUOOPETEHUS] HOBBIX 3HAHWM, TPOBENCHUS

Hay4YHBIX UCCIIEIOBAHUM, OTIBIT IPOEKTHON IEATEIIBHOCTH;
e ONBIT CaMOIIO3HAHUS M CaMOAHaJIW3a, OMbIT COUHAIBHO MPHUEMIEMOTO
CaMOBBIPAXEHUS U CAMOPEAIN3ALNN;
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ITPOIT'PAMME
11-i kaace

KosinuecTBo 4acos DJIeKTPOHHbIE
Ne |HammeHnoBanue (undpossbie)
n/ |pa3genoB M TeM | Bcer KonTpoabnsl |I[IpakTHueckn 06pa30BaTeIbHBI
I |mporpamMmmsl 0 e padoThI e padoTnl e pecypchl

Pasznen 1. JIEKTPOANHAMMUKA

MarauTtHoe mojJe. dusuka, 10-11
1.1 | OnekrpomarnutHa |11 1 3 kiaccel TAOY BO
s UHIYKIHS MI'IIY
Nroro no pazneny 11

Paszpen 2. KOJIEBAHUSA U1 BOJIHbI

Mexanudyeckue u
2.1 | anekTpoMarHuTHHI |9 1 <..>
€ Koie0anus

MexaHU4eckKue u

2.2 | DNIEKTPOMArHUTHBI |5 1 <..>
€ BOJTHBI
2.3 | Onrtuka 10 3 <.>
Nroro no pazneny 24
Pa3nen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU
OCHOBBI
3 1 |cTemmaTBHOH 4 1 < >
TEOpUHU
OTHOCHUTEJIbHOCTHU
Utoro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

DJIeMEHTBI

4.1 KBaHTOBOM ONTHUKHU 0 <
4.2 |Ctpoenue atoma |4 <..>
4.3 | ATomMHOE 411po 5 <..>
Uroro no pazneny 15

Pazpen S. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

51 JIEMEHTBI 7 1 < >

dCT EEUHUMMM n
Vi aoANnCh
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acTpopU3UKH

Nroro no pazneny 7

Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O06o0Omaroriee 4 < >
MOBTOpPEHUE

Nroro no pazneny 4

[ToBTOpEHUE 3 <.>

OBIIEE

KOJIMYECTBO

YACOB I10 68 4 !

[TPOI'PAMME

IIpoBepsiemble TpeOoBaHusi Kk pe3yabratam ocBoeHuss QOIl u 3iemMeHTBI

co/lepsKaHUSA

B (QenepanbHbIX M pETrMOHANIBHBIX MpOLEAYypax OLEHKH KadyecTBa OOpa3OBaHUs
UCIIOJIb3YyETCs TIEpeueHb (KOau(UKATOp) pacipeeeHHbIX MO KiaccaM MPOBEPIEMbIX
TpeboBanuii k pesyiaprataM ocBoeHuss OOIl COO u 31eMEHTOB cOAEp X aHus IO
dusnke.

10-# knace

IIpoBepsiemble TpeOOBaHus K pesyabTaraM ocsoenus OOII

Kon .
IDOBEDAEMOro IIpoBepsiemble npeaMeTHbIE pe3yJibTaThl OCBOCHHSI OCHOBHOM
pEsy.mE)TaTa o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHmsi

JleMoHCTpUpOBaTh Ha TMpuUMEpax poJdb U MeCTO (U3MKH B
101 bopMHpOBaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU
JeSITeIbHOCTH JIFOJIEH

Y4uThiBaTh TpPAHULBI TPUMEHEHUSI H3YYEHHBIX (PU3HUECKHUX
MOJENEN: MaTepuaibHas TOYKA, MHEPLUAIbHAsA CHCTEMA OTCYETA,
10.2 aOCOJIIOTHO TBEPIO€ TENI0, HWACANBHBIA Ta3; MOJEIN CTPOCHHS
ra3oB, JKMAKOCTEM W TBEPABIX TEJ, TOYCUHBIM DIIEKTPUYECKUN
3apsij - IpU pelieHUud PU3NIECKUX 3a/1ad

Pacno3naBate (pusmueckue siBICHUs (IPOLECCH) U OOBSICHITH UX
Ha OCHOBE 33aKOHOB MEXAHHMKH, MOJEKYJIIPHO-KHHETHYECKOU
TEOPHUH CTPOCHHUSI BEILIECTBA U AJEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE
najeHue  Ted,  JBW)KEHHE 10  OKPY)XHOCTH,  HHEpUus,
B3aumozeiicteue Ten;, aAuddy3us, OpOyHOBCKOE JBHXKEHHUE,
CTPOEHHUE JKUJIKOCTEN U TBEPABIX TEJl, U3MEHEHUE 00bema Tel Mpu
HarpeBaHuM (OXJIAXIEHWUHU), TEIJIOBOE€ pPaBHOBECHUE, HCIApeHUe,
KOHJICHCALYs, IIJIaBJICHNUE, KPUCTAIIIM3ALus, KUIIEHUE, BIAKHOCTb

RORITIVXA
DU a

10.3

RBREHHEHUE
J§ < <

HO IRITEHUASYS  T"9”Aa Annalyi ero HAarvéerRaHU1I1 B
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3aKpPbITOM COCYIAC, CBA3b MCXKIAY MMapaMCcTpaMH COCTOSHHUA ra3a B
H30IIponeCCCax; JICKTPpU3alHnA TCII, BBaHMOHGﬁCTBHC 3apAaAa0B

OnuceiBaTh MEXAHWYECKOE JBWIKEHUE, WCTOIB3YS (U3UUECKUC
BEJIMYMHBI.  KOOpJWHATA, IMyTh, MEPEMEIICHUE, CKOPOCTb,
YCKOpPEHHE, Macca Tela, CHJIa, HMIIYJIbC Teja, KUHETHYeCKas
SHEprusi, TMOTEHUHATIbHAS JSHEpPrus, MeEXaHudeckas padorta,
MEXaHMUYECKass MOIIHOCTh; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(bu3MYecKuil CMBICT MCIOJb3YEMbIX BEJIMYMH, X 0003HAUYECHUS U
CAVHMIIBI, HAXOAUTH  (OPMYJBI,  CBS3BIBAIOUIUE  JAHHYIO
(bU3MYECKyI0 BEIUYHUHY C IPYTUMH BEIMYMHAMU

10.4

OnuceiBaTh M3yYECHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBHIE
SIBJICHHSI, WCIIONB3ysl (PU3WUYECKHE BEIMYWHBI: JaBJICHUE Tasa,
TEeMIIepaTypa, CpeaHsAs KHHETHYeCKas JHEPIrHs XaoTHYECKOTO
JMBIDKEHUS MOJIEKYN, CpeTHEKBaJApaTHIHAs CKOPOCTh MOJIEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JSHeprus, padora Tasa,
KO3(PGULIMEHT MOJE3HOr0 JEWUCTBHUSI TEIUIOBOTO JBUTATEIIsl; MpHU
ONMMCAaHWKM  TPABWJIBHO  TPAaKTOBaTh  (DU3WYECKUH  CMBICT
UCIIOJIb3YEMbIX BEJIMYWH, UX O0O3HAUYECHMSI U €IMHUILIBI, HAXOUTh
bopMybl, CBS3BIBAIOIINE JIAHHYIO (DU3WYECKYIO BEIUYUHY C
JPYTUMU BETUYMHAM

10.5

OnucelBaTh U3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA M
ANEKTPUYECKUE SIBJIEHUs (IIPOLEecChl), HCMOJb3ys (HU3NYECKUE
BEJIMYMHBL:  DJIEKTPUYECKUA  3apsif, DJIEKTPUYECKOE  II0JIe,
HaIpPsSHKEHHOCTh MOJIsI, MOTEHUUAal, Pa3HOCTh MOTEHIMAIOB; MpHU
OMMCAHUM  TPaBWIBHO  TPAaKTOBaTh  (DU3UYECKUH  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUSI U €IUHULbI; YKA3bIBaTh
(GopMyJbl, CBS3BIBAIOIINE JIAHHYIO (PU3MYECKYI0 BEIUYMHY C
JPYTUMU BETUYHHAMU

10.6

aHaJIM3UPOBaTh (PU3UYECKUE TPOLECChl U SBJICHUS, HCIOJIb3Ys
¢du3nyeckne 3aKOHbl U MPUHLHUIIBL: 3aKOH BCEMHPHOTO TATOTEHUS,
I, Il u Il 3akonbl HbloTOHA, 3aKOH COXpaHEHMS] MEXAHUYECKOU
DHEPIuM, 3aKOH COXPAHECHMS UMILYJIbCA, MIPUHLHUI CYIEPIIO3ULIUN
CUJI, TPUHLHWII PABHONPABUS HWHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETHYECKYI0O  TEOPUIO  CTPOEHUs  BEIIECTBA,
ra3oBble 3aKOHBI, CBSI3b CPEJHEU KHUHETUYECKOHM DHEpPruu
TEIJIOBOTO JBMXKEHHUS MOJIEKYJ C aOCOJNIOTHOM TeMIepaTypoil,
IIEPBbIN 3aKOH TEPMOJUHAMHUKU; 3aKOH COXpPaHEHMS
DIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa; mpu 3TOM pasinuyarh
CIIOBECHYIO  (DOpMYJIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe
BBIp@XEHHUE U yCIOBUS (TPAHULIbI, 00JIACTH) MIPUMEHUMOCTH

10.7

OOBSICHATH OCHOBHBIE NMPUHLMUIBI IEUCTBHUS MAIWH, TpUOOPOB U
10.8 TEXHUYECKUX YCTPOMCTB; pa3ivyarh YCIOBUS HX O€30MacHOro
UCIIOJIb30BaHUs B IIOBCEIHEBHOM KU3HU

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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BBIONMHATE  AKCIIEPUMEHTHl 10  HCCIEAOBAHUI0  (PU3NICCKUX
SIBIICHUN W TIPOIIECCOB C HCIIOJIb30BAHMEM TPSIMBIX U KOCBEHHBIX
W3MEpEeHu; mpu 3ToM GOpPMYJIHUpPOBaTh MpodiiemMy (3amady) u

10.9
THIOTE3y Yy4eOHOro OSKCIEpUMEHTa, COOWUpaTh YCTAaHOBKY U3
MPEMIOKEHHOTO  O0OpyNOBaHMs,  TPOBOAUTH  OMBIT U
(dbopMyIIHpOBaTh BEIBOIBI
OcCymecTBIATh MPSMBbIE W KOCBEHHBIC H3MEpPEHUS (PU3NUECKHUX
10.10 BEJIMYMH; IIPU 3TOM BBIOUPATh ONTUMATBHBIN CIIOCOO M3MEPEHUS U

WCIIOJIb30BaTh  M3BECTHBIE METOJABl OLEHKH IOTPEIIHOCTEN
W3MEPEHUMN

HccnenoBarh 3aBUCUMOCTH MEXAY (U3UYCCKUMHU BEIMUYMHAMU C
WCIIOJIB30BaHUEM TMPSAMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH
10.11 YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBHCHMOCTHU
(dbu3nYeCcKUX BETUYUH B BUJI€ TaOJIUIl U TPaUKOB, JA€IaTh BHIBOIbI
0 pe3yJibTaTaM UCCIICIOBAHUS

CoOmonath mpaBuia 0€30MAaCHOTO Tpyda TpPU  MPOBEIACHUU
UCCJIEIOBAaHUM B paMKaxXx ydeOHOTO OJKCIEpUMEHTa, Y4eOHO-

10.12 HCCIIEI0BATENbCKOM u IPOEKTHOMU NEATEIIbHOCTH c
UCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOWCTB U JaOOPATOPHOTO
o0opymoBaHUs

Pemate pacueTHble 3aJaud € SBHO 33JaHHOM (U3HUECKOU
MOJICNIbIO, HUCIONb3Ysl (PU3NYECKHE 3aKOHbl M MPUHIUIBI, Ha
OCHOBE aHaJIN3a yCJIOBUS 3aJjaud BbIOMpaTh (PU3NYECKYIO MOJEIIb,
BBIACISATH (PU3NYECKUE BETMYMHBI U (OPMYIIbl, HEOOXOAUMBIE IS
€€ peLIEHUs, IPOBOJUTH pPAacyeTbl M OLEHHUBATh PEATBHOCTh
MOJIy4YEHHOT0 3HaU€HUs1 (PU3HUECKON BEITUYUHBI

10.13

Pemiath  kauecTBEHHbIE  3aJayd:  BBICTPAUBaThb  JIOTHYECKHU
10.14 HENPOTUBOPEUYUBYIO IIEMOYKY PACCYXKIACHHM C ONOpOol Ha
M3YUYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS

Hcnonb3oBaTh MpU  pPEHICHUHM Y4YEeOHBIX 3ajad COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH ISl TIOMCKA, CTPYKTYpUPOBAHUS,
10.15 WHTEPIPETALUN U TIPEJCTaBICHUS yueOHOW 1 HAyYHO-TIOMYJISIPHON
uHopMaIuy, TMOJYYEHHONM W3  Pa3IMYHBIX  HWCTOYHHKOB;
KPUTUYECKU aHATTU3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO

[IpuBOoAUTH MPUMEPHI BKIIAJAa POCCUNCKUX U 3apyOSKHBIX YUEHBIX-
10.16 Gu3MKOB B  pa3BUTHE  HAyKH, OOBICHEHHE  MPOLECCOB
OKPYXAaIOIEro MUpa, B PA3BUTHE TEXHUKU U TEXHOJIOTUN

Hcrnonp30BaTh TEOPETHUECKUE 3HAHMS TI0 (PU3HKE B MIOBCETHEBHOU
KU3HH JUIsi  oOecrieueHruss Oe30MacHOCTH TIpH  OOpallieHuu ¢
10.17 npubopaMu W TEXHHUUYECKUMHU YCTPOWCTBAMH, JJISI COXpPaHEHUS
3MI0pPOBbSI U COOJIFOCHHUSI HOPM SKOJOTUYECKOTO TOBEICHUS B

OKDVIKAIONIe chere
OXPYKAIOHIC
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PaGoTtath B Tpymnme ¢ BBIMOJTHECHUEM pPa3IMYHBIX COLUAIBHBIX
pOJICH, TUIAaHUPOBATh PadOTyY T'PYIIIHI, PAIMOHAIIBEHO PaCIPEICIIATh
10.18 00SI3aHHOCTH U IUUIAHUPOBATh JEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyallMsIX, aJcKBaTHO OIICHUBATh BKJIAJl Ka)KIOTO M3 yYaCTHHUKOB
TPYNIIBI B pEIIEHUE pacCMaTpUBaeMOM MPOOIEeMbI

IIpoBepsieMbIe 3JIEMEHTHI COIeP:KAHUS

Kon Koxa nposepsiemoro

pasnena |>1ementa IIpoBepsiemMble 3J1eMEHTBI COIEPKAHUSA

OU3MKA U METOIbI HAYYHOT'O ITO3HAHUA

®usuka - Hayka o npupoae. Hayuneie meTonbl
IO3HAHUS OKPYXarIero Mupa. Posb skcrniepumenTa
U TEOpUH B IpoLecce IO3HAHUA  IPUPOJIBIL.
DKCHepUMEHT B (PU3UKE

1.1

MonennpoBanue GU3NYECKUX SIBJICHUM U MPOIIECCOB.
Hayunbie runorespl. @u3ndeckre 3aKOHBI U TEOPHUH.
['paHunbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[Ipunuun coorBercTBusA. Ponb m mecto (usuku B
(GOpMHpPOBaHWN COBPEMEHHOM HAay4YHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH

1.2

2 MEXAHUKA

KMHEMATHUKA

Mexanunueckoe JIBUOKCHUE. OTHOCUTEIBHOCTD
2.11 MEXaHUUYECKOTO JaBIWkeHUd. (Cucrema oTcUerTa.
Tpaexropus

Ilepememenue, CKOpoCTb  (CpenHsisi  CKOpOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHAIbHOMN
TOYKH, MUX NPOEKIMH HAa OCH CHCTEMBl KOOpPJMHAT.
CrioxeHune nepeMeIieHui 1 CI0KEHUE CKOPOCTEN

2.1.2

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE
nBkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOpPOCTH, YCKOpPEHHs, NYyTH M IEepPEMEIICHUS
MaTepUaAIIbHON TOYKH OT BPEMEHHU

2.1 2.1.3

CBobOomHOe maacHWE. YCKOpPEeHHE CBOOOJIHOTO
nafcHUs

214

KpuBonuneiinoe neuxenne. PaBHOMEpHOE NBUKEHUE
MATEPUAIIBHOW TOYKHA 110 OKPYKHOCTH. YTJoOBas
CKOpPOCTb, JIMHEMHAsI CKOpOCTh. Ilepron m wvacrora.
LlenTpOCTpEMUTENBHOE YCKOPEHUE

2.15

TexHuyeckue yCTpPOWCTBA: CIUIOMETP, IBHKECHUE
CHapsAOB, HENHBIC U PEMCHHEBIC IIEpeaadYu

2.1.6

AURYNMERAT TTUATTVICAR JITERTPURRAUVT TTUATTVICBRO
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2.1.7

[IpakTuyeckne paboTel. M3MepeHHe MrHOBEHHOM
ckopoctu. HccnenoBaHWE COOTHOIIEHUS MEXKITY
NyTSMH, TPOUICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIE
paBHbIC MIPOMEKYTKHU BPEMEHU npu
PaBHOYCKOPEHHOM  JIBUKEHHMM  C  HA4YaJIbHOMU
CKOPOCTBIO, pPaBHOM HYyJI0. l3ydeHue JIBUKEHHUS
[IapyuKa B BS3KOW KUJAKOCTHU. M3ydyeHue NBUKECHUS
TeJa, OPOLIEHHOTO TOPU30HTAIBLHO

JTIMHAMUKA

221

[IpuHumn otHOCUTENBRHOCTH ["anunes. I1epBoIit 3aK0H
Hprorona. MHepunaibHble CUCTEMBI OTCUETA

2.2.2

Macca rena. Cuna. [IpyHiun cynepno3unuu cui

2.2.3

Bropoii 3akon HproTOHA 1111 MaTepraabHOM TOYKH B
uHepiuanbHoi cucreme orcyeta (MCO). Tperuit
3ak0H HproTOHA 1151 MaTEpUAIBHBIX TOYEK

224

3aKOH BCEMHUPHOTO TAroteHusa. Cuiia TSKECTH.
[TepBas kocMuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIBKEHUST W cuia Tpenust mnokos. Kosdduiment
TpeHus. Cuiia CONpOTUBJICHUS MPU JBIKCHUU TeJla B
KUJKOCTH WJIA Ta3e

2.2.7

[TocTtymarensHOE W BpamiaTeabHOE  JABUKCHHUE
a0COJIFOTHO TBEPAOTrO Teja

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaieHus. [limedo
cuibl. YclioBHs paBHOBecus TBepAoro Tena B UCO

2.2.9

TexHuyeckue ycTpoNCTBa: NMOAIIWITHUKH, JBHKECHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydenne aBuxeHus Opycka
[0 HAKJIOHHOW  IUIOCKOCTM  MOJA  JEHUCTBHUEM
HECKOJbKMX cuil. MccrnenoBanue 3aBUCUMOCTH CHJI
yOPYTOCTH, BO3HHUKAKOIMUX B  JedopMupyemMoit
NPY>XKUHE W PE3UHOBOM 00pasiie, OT BETUYMHBI UX
nedopmanyu. MccrmenoBanue yCIOBUH pPaBHOBECHS
TBEPOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS

3AKOHbBI COXPAHEHHMA B MEXAHUKE

2.3

23.1

Nmmynsc MaTEepHUATBLHOU TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMIyJbC CHIIBI 1 W3MEHEHHUE
MMITyJIbCa TeJla

JOKYMEHT]

R Bv2aH SMEKTPOHHOI MOAMMCH

A' _1LECAML ARCIACALIND AClrADAODIA
At e O DA RCAMAr-OCIATr oo

iFakoH coxpaHeHus umiyiabca B MCO. PeakTtuBHOE

"
YOV-"BEHA,

I HARELTOR
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NIBHOKEHHE

2.3.3 Pabota cuiibl
2.3.4 MOUIHOCTh CHJITBI
235 Kunernueckass »dHeprus MaTepuaibHOM  TOYKH.
e TeopeMa 0 KHHETHYECKOM YHEPTUU
[TorenunanbHaa sHeprud. [loTeHnmaneHas >HEpPrus
236 yIpyro neOopMUPOBAHHOM MPY>KUHBI.
e [loTenuuanbHast SHEPTUs Teida BOJIM3U MOBEPXHOCTHU
3emun
[ToTeHnnuanbHble W HEMOTEHIMAIbHBIE CUIbL. CBS3b
237 paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM
e MEXaHUYECKON DHEPruM CHUCTEMBI TEI. 3aKOH
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuyeckne  yCTpOMCTBA:  JABWIKEHHE  PaKeT,
e BOJIOMET, KOIEp, IPYKUHHBIN MUCTOJIET
[Ipaktuueckue pabotel. M3yueHue cBSI3u CKOpOCTEH
2310 T TNpu Heynpyrom ynape. MccnemoBaHue CBS3U

pa6OTI->I CHJIBI C U3MEHEHHUEM MEXaHUUYECKOM OHCPIruu
TCJIa

3 MOJIEKVIJISIPHAA ®U3UKA 1 TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOUW TEOPUN
OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KHUHETUUECKOM
311 Teopund. bpoyHoBckoe  aBmxkeHue. duddysus.
o Xapaktep MOBWXKEHUS W B3aUMOJICVCTBHUS YACTHIL
BEIlleCTBa
Mogaenu CTpoeHus ra3oB, )KHUIAKOCTEU U TBEPJBIX TEJ
3.1.2 U O0OBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE DTHX
MoJieJIeH
Macca MOJIEKYII. KomunuectBo BEIIECTBA.
3.1 3.1.3
[ToctositnHas ABoraapo
314 TerutoBoe  paBHOBecue. Temmeparypa U ee
o u3Mepenue. lllkana remneparyp Llenscus
Mogens wupeanpbHoro raza. OCHOBHOE YypaBHEHHUE
3.1.5 MOJIEKYISIPHO-KUHETUUYECKON TEOPUHM  HJICAIBHOTO
rasa
AOcomoTHas Temmeparypa Kak Mepa CcpeaHei
3.1.6 KHHETHYSCKONM DHEPrUHM  TEIJIOBOIO  JIBMIKEHHS

JOKYMEHT]

MOAMWCAH SNEKTPOHHOM MOAMMCE

wsacTul rasa. [llkama remneparyp Kensrna

HOY"BEH

.{l'\“, WETUJTD AJTERCARAOF UCRAFUDVI

, AVIFERTUF £0.1VU.20 15.UTF (IMIoN) LCPIVILI[JVIKG U5 7DUS0GUUADDS 7 JD/‘QUJJU—rJIJ‘f‘fJ.‘fH-

[encreyet ¢ 14.08.26 no 14.11.27

B6




VYpasuenne Kianelipona - MengeneeBa. 3akoH

3.1.7
JlaneTOHA
I"a3oBbIe 3aKk0HBI. M30mpoIiecchl B HaeaabHOM rase ¢
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBAa: HM30TEpPMa,
n3oxopa, uzodapa
3.1.9 TexHuyeckue ycTpoicTBa: TepMoMeTp, OapoMeTp
[Ipaktuueckue pabotbel. M3Mepenue macchl Bo3ayxa
3.1.10 B KjaccHOM komHate. McciemoBaHue 3aBUCUMOCTH

MEXy IIapaMeTpaMy COCTOSTHUS Pa3peKEHHOIO ra3a

3.2

OCHOBbI TEPMOJNHAMUKHU

3.2.1

TepMOILI/IHaMI/I‘{eCKaSI CHCTCMaA. BHYTpeHHHH OHCPIUA
TepMOIII/IHaMI/I‘{eCKOﬁ CHCTEMBl M CIIOCOOBI ¢e
HN3MCHCHMUAA

3.2.2

KonuyectBo Temnotel W pabota. BHyTpeHHss
HHEPruUsl OJHOATOMHOIO HIEAIBHOTO Ta3a

3.2.3

BI/II[BI TCILIOIICpCaaqYn: TCILUIOIIPOBOJAHOCTD,
KOHBCKII M, H3JIYYCHHUC. TenmnoeMKoCThb TCJA.
YI[GJII)HEUI TCIINIOCMKOCTDB BCIICCTBA. Pacuer
KOJIMYCCTBA TCIJIOTHI ITPH TCILIOIICPpCAadC

3.24

IlepBblii  3akOH TepMoAMHAMHKHU. [IpumMeHeHHe
IIEPBOI0 3aKOHA TEPMOJMHAMHKU K M3O0IPOLECCAM.
I'paduueckas uaTepnperanus padoThI ra3a

3.25

TennoBble MamMHbBL. [[pUHIATIBI TEMCTBUS TETIIOBBIX
MamuH. [IpeoOpa3oBaHus DSHEPrUM B TEIUIOBBIX
MamuHax. Koaddumuent mone3Horo aehcTBHS
(manee - KII) TeroBoit mammubl. [ukn KapHo u
ero KII{

3.2.6

Btopoit 3akon TepmoauHamuku. HeoOpatumocTh
IPOLIECCOB B Ipupone. TermnoBble ABUTATENM.
DKOJIOTHYECKHUE MPOOJIEMbl TEIIOIHEPTETUKHI

3.2.7

TexHuyeckue yCTpOWCTBA: JBUIAaTENlb BHYTPEHHETO
CropaHus, ObITOBON XOJOAWIBHUK, KOHIUIIMOHED

3.2.8

[Ipaktuueckue pabotbl. M3mepeHue  yAenbHOU
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3

3.3.1

[TapooOpa3oBanue u KoHAeHcarus. Vcmapenue u
KUMEeHWe. YelbHas TemioTa napooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUSI OT JaBJICHUS

N N N

JOKYMEHT]

9.9.4 .
NOANNCAH SIEKTPOHHOW NOANNCH

KIJA\OCOHIOTHZUI N OTHOCHUTCIIbHAA BJIA’KHOCTH BO31YyXd.
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Hacepimennsiii nap
Tsepnoe Teno. Kpucrannuueckue u amopgHbie Tena.
3.3.3 AHM30TpONHS  CBOMCTB  KpucCTaioB.  JKunkue
KkpucTauibl. COBpeMEHHBIE MaTEPUATIBI
334 [InaBieHne M KpuUCTaUIA3aUWs. Y elbHAs TEIUIOTa
e wiaieHus. Cyoaumanus
3.3.5 VYpaBHeHue TerioBoro danaHca
TexHuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJOPUMETP, TEXHOJOTUM MOITYyUYCHHUS
e COBPEMEHHBIX  MATEPHAIIOB, B  TOM  4YHUCIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. l3MepeHHEe BIIAKHOCTH
h BO3/IyXa
4 DJIEKTPOJIMHAMUKA
OJIEKTPOCTATHUKA
411 DJeKTpu3anus Tell. DIeKTpUYECKuil 3apsa. J(Ba Buaa
o 3JIEKTPUYECKUX 3apsi0B
4.1.2 [IpoBOOHWKH, TUDIIEKTPUKH H ITOTYIPOBOIHUKA
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsia
4.1.4 B3aunmoneiictBue 3apsiioB. 3akoH Kynona
DNeKTpuYecKoe noJie. HanpsixkeHHOCTh
4.1.5 BJIEKTPUYECKOTO moJig. lIpuHIunm cynepno3uiumu.
JIuHUM HANPSHKEHHOCTH AJIEKTPUUYECKOTO TOJIS
4116 PaboTa cun snextpocraruueckoro noss. [lorenmmann.
41 o Pa3nocTh noTeHmanos
[IpoBOgHUKM ¥  AMDJIEKTPUKHM B  TOCTOSIHHOM
4.1.7 ANEKTPUUECKOM ToJIE. Jusnexktpruueckas
MPOHUIIAEMOCTh
OnekTpoeMkocTb. KonaeHcaTtop. JIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTopa. OHEprus 3apsKeHHOTO
KOHJIEHCAaTOpa
TexHuyeckue yCTPOUCTBA: AIEKTPOCKOIL,
419 AJIEKTPOMETD, AJIEKTpOCTaTUYECKas 3aluTa,
o 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 [Tpaktuueckue paboTel. M3zMepenue 3MeKTpoeMKOCTH
o KOHJIEHCATOpa
4 ZnowymenT] rH@@TﬁﬂHM&uIrHun@%EKTPI/FIECKI/H/I TOK TOKH B PA3JII/IIIHI>IX

9OV "BEHAIA
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CPEJIAX

4.2.1

YcnoBus CYLIECTBOBAHUS MOCTOSIHHOTO
AJEKTpUYECcKoro Toka. Mcrounnku toka. Cuiia Toka.
IloCTOAHHBINA TOK

4.2.2

Hanpspkenue. 3akon OMa Jij1s y9acTka 1enu

4.2.3

SHGKTPI/ILICCKOG COIIPOTUBJICHUC. YIIGJII)HOC
COIMIPOTUBJICHUC BCIUICCTBA

424

HOCJ’ICI{OB&TCJ’IBHOG, napajujiCJibHOC, CMCIIIaHHOC
COCANHCHUC ITPOBOAHNKORB

4.2.5

Pabora nsnexrpuueckoro Toka. 3akoH Jlxoymsa -
Jlenna

4.2.6

MOIIHOCTB ANEKTPUIECKOTO TOKA

4.2.7

anekTpoABwKymas cuia (manee - OJIC) wm
BHYTPEHHEE CONMPOTUBJICHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 171 oJIHOM (3aMKHYTOM) AJIEKTPUUECKOM IEMH.
KopoTtkoe 3aMbikanue

4.2.8

ONeKTpoHHAass IPOBOJUMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTb  CONPOTHUBIICHUS  METAUIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTD

4.2.9

ONeKTpudyecknii TOK B Bakyyme. (CBolicTBa
JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonmympoBonuuku. CoOCTBEHHAass ©  MIpUMECHas
MPOBOJAMMOCTh MMOTYNPOBOJHUKOB. (CBoiCTBa p-N
nepexoaa. [loaynpoBoAHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKUAN TOK B DJIEKTPOJIUTAX.
DNEKTPOIIUTHYECKAS TUCCOLMALUs. DIIEKTPOIIA3

4.2.12

DJIeKTpUUECKUil TOK B ra3zax. CamMoCTOSITeNIbHBIN U
HECAMOCTOATENbHBIN  pa3psd. PasnnuHbie  THUITBL
CaMOCTOSITENIBHOTO pa3psiaa. Monnus. [Inazma

4.2.13

TexHuueckue yCTpOWCTBA: aMIEpPMETp, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKA, DJIEKTPOHAIPEBATEIIbHBIC
npuOopBHl, 3JIEKTPOOCBETUTEIBLHBIE puOOPHI,
TEPMOMETP  COIIPOTUBIICHUS, BaKyyMHBIA JIHOJ,
TEPMUCTOPBI u boTOpe3UCTOpHI,
IIOJIYIIPOBOJHUKOBBIN THOJ, TAJIbBAHUKA

4.2.14

[Ipaktuueckne paboTel. M3ydeHue CcMeEmIaHHOTO
COEIMHEHHUSI PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKAa U €r0
BHYTPEHHETO CONPOTHUBJIECHUS. Habutonenue

JOKYMEHT]

MOAMWCAH SNEKTPOHHOM MOAMMCE
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11-i1 kacc
IIpoBepsiemble Tpe

O0oBaHus K pesyabraTaMm ocBoenust QOII

Kon
NpoBEPsAEMOT0
pe3yjabTarta

IIpoBepsieMble  mpeAMeTHBIE  pe3yJabTaTbl  OCBOEHMA
OCHOBHOIiI 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero 00Iero
oOpa3oBaHus

111

JleMOHCTpHpOBaTh Ha MPUMEPAX pOJb U MECTO (PHU3UKU B
GbopMHpPOBaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
pPa3BUTUU  COBPEMEHHOM  TEXHUKHM M  TEXHOJOTUH, B
MPAKTUYECKON NEATETbHOCTH JIIOJIEH, IETOCTHOCTh U €UHCTBO
bu3nYecKoil KapTUHBI MUpPa

11.2

Y4uThIBaTh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (PUINIECKUX
MOJEJNEN: TOYEUYHBIM JJIEKTPUYECKUM 3apsi, sSAepHas MOJACIHb
aToMa, HYKJIOHHAs MOJEIb AaTOMHOIO sApa MPH PELICHUH
dbuznyeckux 3aaad

11.3

Pacno3naBath ¢usnueckue sBieHHsS (MIPOLECChl) U OOBICHITH
UX HA OCHOBE 3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKHU:
AIEKTpUUECKas MIPOBOJIUMOCT, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWUCTBUS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsI UHAYKIIUS, JEHCTBUE MarHUTHOTO
Moyl Ha TPOBOJHUK C TOKOM MW JBIDKYIIMKACS — 3aps,
DIIEKTPOMArHUTHBIC KOJICOAHWST W BOJHBI, TPSIMOJUHEHHOE
pacmpocTpaHeHHe CBETAa, OTpaKeHHeE, IpEeOMIICHUE,
uHTephepeHIus, TUPpaKInus U TOJAPU3AIMI CBETa, TUCIICPCHUS
cBeta, (porornexkrpuueckuit rpdexr (pororddekr), cBeTOoBOE
JaBJicHWE, BO3HWKHOBCHHE JIMHEWYATOrO CIIEKTpa aroMma
BOJIOPOJIa, €CTECTBEHHASI U UCKYCCTBEHHAs paINOAKTUBHOCTD

11.4

OnuceiBaTh M3y4YECHHBIE CBOMCTBA BEIIECTBA (AIIEKTPUYECKUE,
MarHuTHbIE, ONTHYECKHE, DJIEKTPUUYECKYHD IPOBOJUMOCTb
Pa3NUYHBIX CpE) U DJIEKTPOMArHUTHBIE SIBIEHUS (TPOLECCHI),
UCIIOJNIBb3Ys (PU3UYECKHE BEIMUMHBL: JEKTPUUECKUH 3apsij, cuia
TOKa, ANEKTPUUECKOE HaIpsHKeHHe, ANEKTPUYECKOE
CONPOTUBJICHUE, pa3HOCTh moteHimanoB, IJIC, paboTta Toka,
WHIYKIUS MarHuTHOro mojs, cuia Awmmepa, cuia Jlopenua,
WHIYKTUBHOCTh  KaTYIIKH, OJHEPTUS  DJIEKTPUUECKOTO U
MarHUTHOrO TMOJ€, TepuoJ MW YacrtoTa KojebaHud B
KoJIe0aTeIbHOM KOHTYpE, 3apsii M Cujia TOKa B Ipolecce
TapMOHUYECKUX JJIGKTPOMArHUTHBIX KosieOaHuii, (okycHoe
paccTosiHME W ONTUYECKas cuia JIMH3bI; MpPU ONUCAHHUU
MPaBUJIBLHO TPAKTOBATh (PU3WYECKUA CMBICT MCIOJIb3yEeMbIX
BENTMYMH, WX 00O03HAUCHUS W €JIMHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIMYHMHY C JAPYTUMH
BEJIMYMHAMU

115

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC MABJICHHA W IIPOLCCCHI,

[OKYMEHT MNOAMNNCAH 3J1EK]
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DJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa,
DHEpPrus W HUMITYJIbe (OTOHA, TIEPHUOJ TOJypacmaaa, dHEpTUs
CBSI3M aTOMHBIX S/Iep; TPU OMHCAHWU TPABWIBHO TPaKTOBATh
(bU3HYECKUI CMBICT HCTIOIB3yEeMbIX BEJIMINH, UX 0003HAYCHUS U
CAVHMIIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIWYUHY C JIPYTUMU BEJIMYHMHAMH, BBIYUCISITH
3HauYeHUE (PU3UICCKON BEITMUNHBI

11.6

AHanu3upoBath (GU3NYECKUE TPOIECCH M SBICHUS, HCIIONB3YS
dbusznyeckue 3aKOHbl W TMPUHIUIB: 3aKk0oH OMa, 3aKOHBI
MIOCIIEI0BATEIHLHOTO U napauIeIbHOTO COCTTMHCHHSI
MIPOBO/THUKOB, 3akoH  JDxoyns - Jlenma, 3aKOH
DJIGKTPOMArHUTHOW  WMHIAYKIUH, 3aKOH  MIPSIMOJMHEHHOTO
pacnpoCTpaHEHUs] CBETa, 3aKOHBl OTPAXKEHHSI CBETA, 3aKOHBI
MpeJIOMJICHUS CBETa, ypaBHEHUE DHHIITeHa 11 poTodddexra,
3aKOH COXpaHEHWsS DSHEPTUH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
3aKOH COXPaHEHUS 3JEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MacCcOBOTO 4YHCNA, MOCTynaTthl bopa, 3aK0oH pagroaKTUBHOTO
pacmaga; TpU ITOM pa3inuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €T0 MAaTEeMAaTHYECKOE BBHIPAKCHHUE U yCIOBUS (TPAHHMIIBI,
00J1acTH ) MPUMEHUMOCTH

11.7

OHpGIIGHHTB HaIIPaBJICHUC BCKTOPA MHAYKIIUHN MAI'HUTHOTI'O ITOJIA
IMIPpOBOJHHKA C TOKOM, CHJIbI AMHGpa H CHUJIbI HopeHua

11.8

CtpouTh ¥ OMNHUCHIBATH H300paKEHHE, CO3/aBAEMOE IJIOCKUM
3€pPKAJIOM, TOHKOW JINH30M

11.9

BBITIONHATE  9KCHIEPUMEHTHI TIO0 HCCIICOBAHUIO0 (PU3NYECKUX
SIBJICHUM M TIPOIIECCOB C UCTIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpPEHUit; Mpu 3ToM (GOpMYIHpPOBaTh TMpodiemy (3amady) u
TUMOTE3y Y4eOHOrOo JKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
NPEMIOKEHHOTO  O0OpYJOBaHUsS,  MPOBOAWTH  OMBIT |
(GbopMyIMPOBATH BHIBOIBI

11.10

OcymiecTBISATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (HPU3NUECKUX
BEJINYMH; TIPU 3TOM BBIOUPATH ONTUMAaJIBHBIN CIIOCO0 U3MEpPEHUSI
M UCIOJIb30BaTh M3BECTHBIE METOJAbl OLEHKU IOrPEITHOCTEH
U3MEpPEHUN

11.11

HccnenoBaTh  3aBUCUMOCTH  (U3UYECKUX  BEIMYMH  C
MCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHNN; pu 3TOM
KOHCTPYUpPOBaTh  YCTAaHOBKY,  (DUKCHUPOBAaThb  PE3yJIbTAThI
MOJIy4YeHHOU 3aBUCUMOCTU (PU3MUYECKUX BEJIMYUH B BHJIE€ TaOIHUIL
U TpauKOB, 1€NaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEI0BAHUS

11.12

CobOmonats mpaBuja O€30MAaCHOTO TpyAa MpU MPOBEACHUU
UCCJIEIOBAHUIM B paMKaxX ydeOHOTO HSKCIepUMeHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOM  JEATEIbHOCTH c

[OKYMEHT MNOAMNNCAH 3J1EK]

HGRRMRRRABAHIEM H3MEPHUTEIBHBIX YCTPOHUCTB M J1a0OPaTOPHOTO
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o0opy1oBaHUs

Pemare pacyeTHble 3amauM C SIBHO 3aJaHHOW (PHU3WUECKOU
MOJIETIbIO, MCTIONB3YyS (DU3MUECKHe 3aKOHbI W TPUHLUIIBL, Ha
OCHOBE aHallM3a YCIOBUS 3aJaud BBIOMpATh (UBUYECKYIO
11.13 MOJI€Tb, BBIACHATh (PU3WYECKUE BEIMUYMHBI H  (POPMYIIBI,
HEOOXOJQUMbIE [JJsi €€ peUIeHHs, NPOBOAUTH pacyeThl U
OLICHMBATh PEaJbHOCTh MOJYYECHHOrO 3HAYCHUS (PU3NUECKOU
BEJINYUHBI

Pemarh KadecTBEHHBIE 3aJadyd: BBICTpAMBATh JIOTHYECKH
11.14 HETIPOTUBOPEUYMBYIO IIEMOYKY PACCYy)KJICHHUH C ONMOpOM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUSI

Hcnonb3oBaTh NpH PEIICHHMH Y4YE€OHBIX 3aJlad COBPEMEHHBIE
MH(pOpMAIIMOHHBIE TEXHOJIOTHH TUTSI MIOKCKa,
CTPYKTYPUPOBAHHMSI, UHTEPIPETALIMU U MPEICTABICHUS y4€OHOM
U HAYYHO-TIOMYJAPHOW  HMH(pOpMalud, TOJYyYCHHOH U3
pPa3IMYHBIX  WCTOYHHUKOB; KPUTUYECKM  aHaAIM3UPOBATh
noJiy4aemMyro HHGOpMAIIHIO

11.15

OOBSICHATh TPUHIMUOBI  JEHCTBUS MAaIIMH, MpHOOPOB U
11.16 TEXHUYECKUX YCTPOMCTB; pa3iHyaTh YCJIOBHUS HUX O€30MaCHOIO
WCIIOJIb30BaHUs B TIOBCETHEBHOM KU3HU

[IpuBoauTh TpPHUMEpPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX
11.17 YYEHBIX-(PU3UKOB B Pa3BUTHE HAyKH, B OOBICHEHHE TPOIIECCOB
OKPY’KAIOLIEr0 MUPA, B PA3BUTUE TEXHUKH M TEXHOJIOTHI

Hcnonp3oBaTh  TeOpeTHYECKWE 3HaHUA 1O  (u3uke B
MOBCEIHEBHON JKM3HMU [IJIsi oOecredeHus: Oe30MacHOCTH MpHU
11.18 oOpalieHiu ¢ MpuOOpaMu U TEXHUUYECKUMHU yCTPONUCTBAMH, IS
COXpaHEHUs! 3J0pOBbA U COOIIOAEHUS HOPM 3KOJIOTMYECKOTrO
MOBEACHUS B OKPYXKAIOUIEH Cpeie

PaGoTath B rpyIe ¢ BBIMOJHEHUEM PA3NTMUYHBIX COIMATBHBIX
poyied,  TUTAaHMpPOBaTh  pabOTy  TPYIIbI,  PaAMOHAIBHO
pacnpenensiaTh OO0S3aHHOCTH U IUIAHUPOBATh JCSATEIBHOCTh B
HECTAHJAPTHBIX CHUTyalMsIX, aJEKBAaTHO OLECHUBATh BKJaj
KaXXJI0TO M3 YYaCTHUKOB TPYIIbl B PEIICHHE pacCMaTPUBAEMOM

11.19

poOJIeMbl

IIpoBepsieMble 3J1€eMEHTBI CO/IEPKAHUSA

Kopn
Kon

nposepsiemoro | [IpoBepsiemMble 3j1€eMEHTHI COIEPKAHUS
pasaeJia

3JIeMEeHTAa
4 DJIEKTPOAMHAMUKA
43 MAI'HUTHOE I1OJIE. 9JIEKTPOMATHUTHAA MHAYKIA

OKYMEHT rpé]lf{ﬁc,lﬂ SnEKTPOHHON Noa QS TOSTHHBIE MArHUThL. B3anMonencTBHE IOCTOSHHBIX
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MarHuTOB
MarnntHoe mone. BekTop MAarHUTHOM WHAYKLWU.
439 [TprHIMD CyIEpIIO3ULIUH. JluHnn ~ MarHuTHOM
e mHAyKIUK. KapTHa MTMHANA MarHUTHOM MHIYKIUU I10JIS
MOCTOSIHHBIX MAarHUTOB
MarauTHoe 1oJje npoBOAHUKA ¢ TOKOM. KapTuHa nuHMi
433 NoJisi JJIMHHOTO MPSMOrOo TPOBOJHUKA M 3aMKHYTOTO
e KOJIBLICBOTO ITPOBOJHUKA, KAaTYIIKK C TOKOM. OmbIT
Opcrena. BzaumoeiicTBuEe MPOBOJHUKOB C TOKOM
434 Cuiia Amniepa, ee MOyJIb U HalpaBJICHUE
Cuna JlopeHua, ee Moaysib U HampasieHue. J[BrkeHue
4.3.5 3apsHKEHHOM YacTHIlbl B OAHOPOJHOM MAarHMTHOM TIOJIE.
Pabora cunel Jlopeniia
4.3.6 SIBiieHrE 2JIEKTPOMArHUTHON MHIYKIIUN
4.3.7 IIoTOK BEKTOpAa MarHUTHOW MHIYKIIUU
438 OJC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHON WHIYKIIUU
e Qdapanes
Buxpesoe nsnexkrpuueckoe mnose. IJC uHAyKIMHA B
4.3.9 NPOBOJHUKE,  JBIXKYIIEMCS  IOCTYNaTeIbHO B
OJIHOPOJHOM MarHUTHOM TIOJIE
4.3.10 ITpaBuno Jlenna
4311 NunyktuBHOCTh.  SIBneHune  camomHaykiuu. OJC
e CaMOMHAYKLINHU
4.3.12 DHeprusi MAarHUTHOTO TMOJISI KaTYIIKU C TOKOM
4.3.13 DIEeKTPOMarHuTHOE MOJIe
TexHuyeckrue yCTpPOWMCTBA: MOCTOSHHBIC MAarHUTHI,
4.3.14 AIEKTPOMArHUThl,  BJIEKTPOJBUTaTENb,  YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHI], UHAYKIIMOHHASI eYb
[Ipaktuueckue paboThl. M3ydyeHne MarHMTHOrO MO
4315 KaTylIKu C  TOKOM. HUccnenoBanue  gelicTBUs
e IIOCTOSSHHOI'O ~ MarHMra Ha  paMKy C  TOKOM.
HccnenoBanne sSBICHUS 3JIEKTPOMArHUTHOW MHAYKIIUA
3) KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
Konebarenbnass cucrema. (CBoOOmHBIE KOJI€OAHUS.
5.1 .11 ['apmonuyeckue  konebanusa.  llepwon,  vacTora,
amMIInTya U dasza KojiebaHui
[IOKYMEHT &;ﬂac& SMEKTPOHHO nounﬂmmI/IHHbIH MasITHUK. MaTeMaTH%CKHH MasITHUK

HUY "BEH

5 .
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5.1.3

YpaBHeHHE TapMOHUYECKUX KoJIeOaHUM.
Kunemarnueckoe ¥ JAMHAMHUYECKOE  OIKMCAHUE
KOJIe0ATEIbHOTO JIBUKEHUS

5.14

[IpeBpaiienue SHEPTUH npu rapMOHUYECKHUX
KojeOanmsax. CBs3b aMIUTUTYABl KOJICOAHW HCXOTHOM
BEIIMYMHBI C aMIUTUTYyIaMH KOJIE€OaHUW €€ CKOPOCTH H
YCKOpPEHHUSI

5.15

Konebarenbubrit KOHTYD. CBoOoHbIE
DJIGKTPOMArHUTHBIE  KoJeOaHWs B HJCAITBHOM
KOJIe0aTEIIBHOM KOHTYPE. Amnanorus MEXKITY
MEXaHMYECKUMHU U DIIEKTPOMATHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH  COXpaHEGHHsS  DJHEPTMM B HJICATHLHOM
KoJIe0aTeTbHOM KOHTYpE

5.1.7

BBIHY)KI[GHHI)IG MeXaHHYeCcKrue KoJicOanus. Pe3oHaHnc.
Pe3onanchas KpuBasi. BI:IHY)KI[GHHBIG
QJICKTPOMAIrHUTHBIC KOJICOAHHSI.

5.1.8

[Iepemennslil TOK. CHHYCOMIAIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTB IICPCMCHHOI'O  TOKa. AMHJII/ITy,Z[HOC n
ﬂeﬁCTBYIOIHee 3HAYCHUC CHUJIbI TOKA N HAIIPSAKCHUA

5.1.10

Tpanchopmarop. [IpounsBoacTBO, neperaya U
MOTPeOJICHUE IEKTPUYECKON IHEPTUU. IKOJIOTUUECKUE
PUCKU TIpU TPOU3BOJICTBE DJIECKTPUUECKON IHEPTUM.
Kynbrypa  ucmonb30BaHUS ~ DJICKTPOIHEPTUM B
MMOBCEIHEBHOM KU3HU

5.1.11

TexHudeckue ycTpoiicTa: ceicMorpad, dJIeKTpuIecKuid
3BOHOK, JINHUU 3JIEKTponepeaay

5.1.12

[Ipaktnueckue pabotel. lccnenoBaHue 3aBUCUMOCTH
NepuoJia MajblX KOJEOaHW Irpy3a HAa HUTU OT JJIMHBI
HUATH U Macchl rpy3a. MccnenoBanue nepeMeHHOTO TOKa
B Lenu U3  IOCIEAOBATEIIBHO  COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHuueckue BOJIHBI, YCIOBUSI PaclpOCTpaHEHUSI.

5.2.1 ITepron. CKopoCTh pacnpOCTpPaHECHUSI W JJIMHA BOJIHBI.
[ToniepeuHbIe ¥ MPOIOTBHBIC BOJHBI

5.2.2 WNuTtepdepentus u nudpaxius MEXaHUIECKUX BOJTH

523 3Byk. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa TOHA.

TemOp 3ByKa

[IOKYI

MEHT E@_r@géll—l 3EKTPOHHOM MoA
ll’ -

[TTa\VAll
TOY

”@mKTpOMaFHI/ITHBIG

T

BOJIHBI. YcnoBus H3JTyUCHUA
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ANIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTaIus
BekTopoB E, B W v B snmekTpoMarHuTHOW BOJIHE B
BaKyyMe

5.25

CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJH:  OTpPa)XXEHUE,
IIPEJIOMIICHHE, NOJISIPU3ALINS, AU paKIus,
unTepdepenimsa. CKOpOCTh MEKTPOMArHUTHBIX BOJIH

5.2.6

[llkana  SJIGKTPOMAarHUTHBIX  BOJIH. [Ipumenenune
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHIMIBI pagUOCBSI3U U TeNeBUACHUA. Pagnonokanusi.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHnueckue YCTPOMCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, YIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE
U MEIULMHE, pajgap, paauOIPUEMHUK, TEIEBU3OD,
anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.3.1

[IpssmonuHEHOE pacupoCTpaHEeHUe CBETa B
OJHOPOJIHOM cpene. JIyd cBeta

5.3.2

OTpaxkxeHue CBeTa. 3aKOHBl  OTPAXKEHHUS  CBETA.
[TocTpoeHue n3o00paxeHnui B TUIOCKOM 3epKajie

5.3.3

[IpenomiieHne cBeTa. 3aKOHBI TPEJIOMIIEHHS CBETA.
AOCOIOTHBIN MMOKA3aTeNb MPETOMIICHHUS

5.34

ITomHoe BHyTpeHHee otpaxkeHue. l[IpeaenbHbIA yrou
ITOJIHOI'O BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcusi cBera. CnoXHbIH cocTaB O€JIOTO CBeTa.

[Ber

5.3.6

Coluparomue u pacceuBaroniyie JuH3bl. TOHKas JUH3A.
@DOKYCHOE PACCTOSIHUE W ONTUYECKas Cujla TOHKOU
muH3bl. [locTpoenue m300pakeHMit B COOMpaIOIMUX U
pacceuBaromnx JauH3ax. DopMmysa TOHKOW JIMH3BIL.
YBenuuenue, 1aBacMoe JIMH30M

5.3.7

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONITUKHU

5.3.8

WNurtepdepenius  cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaONOMACHUS MaKCHMYMOB W MHHMMYMOB B
uHTEePHEPEHIIMOHHONW KapTUHE OT JABYX CHH(pA3HBIX
KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cBera. Judpaximonnas pererka. Y clioBue
HAONIOACHUS TJIABHBIX MAaKCUMyMOB TIpH  I1aJICHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha JAU(PPaAKIHOHHYIO
pelIeTKy

JOKYMEHT NOAMNCAH SNEKTPOHHOW NOANUCHIO
Yoy "BEHAA", LLEErO/b ATEKCAHZP OCKAPOBWY, IMPEKTOP 26.10.26 15:09 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
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5.3.10

HOJIHpI/IBaIII/I}I CB€Ta

TexHudeckue ycTpoMCTBa: OYKH, JIyma, (oToarmmapar,
MPOCKIMOHHBIM  ammapar, MHUKpPOCKOI,  TEJIECKOII,

5.3.11
BOJIOKOHHAsI ~ ONTHKA, JU(paKIMOHHAS  perieTKa,
MOJISIPOU T
[IpakTideckne  paboTel. M3mepeHue  mokaszaremns
5.3.12 npejomiieHus. VccnenoBanue CBONCTB M300pakeHUN B

JINH3axX. Ha6J'HOI[€HI/I€ AUCIICPCHUH CBCTA

BJIEMEHTBI CITELIMAJIBHOM TEOPMM OTHOCHUTEJILHOCTH

['paEvipl PUMEHUMOCTH  KJIIACCUYECKOW MEXAHMKHU.
[locTynarsl TEOpUHA OTHOCUTEIBHOCTH: NHBAPUAHTHOCTD

6.1
MOJIYJIE CKOPOCTM CBE€Ta B BaKyymMe, NPUHIUII
OTHOCHUTENBHOCTH DUHINITEIHA
6
6.2 OTHOCUTENBHOCTh ~ OJJTHOBPEMEHHOCTH.  3aMEIJICHUE
' BPEMEHH U COKpAIICHUE JTUHBI
6.3 DOHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C JHEPrued M HMMIYJIBCOM CBOOOHOM
' YaCTHI[bl. DHEPTHUS TTOKOSI CBOOOHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
OJIEMEHTbHI KBAHTOBOU OIITUKU
711 ®otonsl. Popmyna Ilnanka cBs3u sHEpruu GHOTOHA C
o €ro 4acTOTOM. DHEPTus U UMITYJIbC (POTOHA
71.2 OtkpeiTHe U uccnegoBanue porodpdexra. Onpite AT
o Cronerosa. 3akoHbl poTtoaddexra
7.1 713 VYpaBuenue OvHmTeiHa 111 Pororddexra. «KpacHas
o rpanuia» ¢potodddexra
7.1.4 HaBnenne cBera. OnbiTel [1.H. JIeGenena
7.1.5 XUMHYECKOE JICCTBUE CBETA
716 Texaudeckue ycTpoicTBa: (OTOIIEMEHT, (POTOJATIHK,
o COJIHCUHAs OaTapesi, CBETOIUO
CTPOEHHME ATOMA
Mopens aroma Tomcona. OmbiTel Pesepdopra mo
7.2.1 WCCIICIOBAHUIO CTpoeHUsl aTtoma. I[lnmaHeTapHas MoJielb
aToma
1.2
[Toctynatel bopa. M3nydenue u norsjouieHre (GOTOHOB
799 MpU TEPEXOJIe aToMa C OJHOrO0 YPOBHS SHEPruU Ha
o npyroil. Buabl cnektpoB. CHekTp ypOBHEW SHEpPruu
AOKYMEHT MOAMWCAH 3NEKTPOHHON noanadoMa BOAOPOAA
H E R P OCR B PERTOP 5.10.26

q0Y B




BonHoBeie cBoiicTBa wactull. Bomusl g€ bpoitis.
7.2.3 KopniyckynsipHo-BoiaHoBoM  nyanusMm.  udpakius
AJIIEKTPOHOB Ha KpUCTaJJIax

CrnoHTaHHOE W BBIHYXKJICHHOE H3JIy4eHHUE. Y CTPOICTBO

1.2.4

U TIPUHIUT paboThI 1a3epa
705 TeXHUYEeCKHEe YCTPOMCTBA: CHEKTPAJIbHBIA  aHaJU3
o (cieKkTpocKoI), 1a3ep, KBAaHTOBbIN KOMIIBIOTEP
796 [TpakTnueckue pabotel. HaOnrogenne muHEHYAaTOrO
o CIIEKTpa
ATOMHOE AP0
731 Metonpl HaOMIOACHUS W PETUCTPALMU DJIEMEHTAPHBIX
o JACTHI]

OTtkpbiTe paaunoakTuBHOCTH. OnbiThl Pesepdopaa mno
739 ONPENEIICHUI0 COCTaBa PAJUOAKTHUBHOTO H3IyYCHHUS.

CgoiicTBa anbda-, O6era-, raMma-u3nydeHus. BiusHue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI

OTkpeITHE TPOTOHA U HeWTpoHa. HykiloHHas Mojenb
7.3.3 anpa ['eitzenOepra - Banenko. 3apsan snpa. MaccoBoe
yucio sapa. M3oromsl

Anbda-pacnag. DJIEKTPOHHBII U TO3UTPOHHBIN Oerta-

734 pacnaa. ['amMmma-uznyueHue. 3aKOH paJIHMOAKTHBHOIO
73 pacnazga
735 OHeprus CBSI3M HYKJIOHOB B SiApE. SnepHbIE CHIIBL.

Hedext macchl sapa

7.3.6 AnepHblie peakuuu. JleneHue u CUHTE3 g11ep

Snepusiii peaktop. TepmosinepHsiii cuntes. [Ipobiemsl
7.3.7 U TIEPCIIEKTUBBI SIACPHOW DHEPIrEeTUKU. JKOJOTHYECKHUE
ACIIEKTHI SAIEPHOU IHEPTETUKHU

OneMeHTapHble  yacTullbl. OTKpBITHUE  MO3UTPOHA.

7.3.8 =
@dyH1aMEHTAJIbHbIE B3aUMOJIECHCTBUS

739 TexHuueckue  yCcTpOUCTBA: JIO3UMETP, Kamepa
o Buinbcona, siiepHbIil peakTop, aToMHast OombOa

7310 [Ipaktrueckue pabothl. VccnenoBanue TPEeKOB YaCTHIL
e (o rotoBBIM (hoTOTpadusiM)

OJIEMEHTBI ACTPO®U3NKN

8.1 Bun 3Be3gHoro Heba. Co3Be3ausi, SpKUE 3BE3JbI,
' IUIAHETBI, UX BUAMMOE JBUKEHUE

Q9 — Am g ~

0.2 COJ/IHCHHAAN CHnC1ICTMd. 11J1adHT1bl S3CMHOMN 1'P yllllbl.

JOKYMEHT MOANUCAH SNEKTPOHHOW OOANNUCHIO
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[InaneTel-ruranTel M HX CIIYTHUKH, KapJIMKOBEIC
m1aneThl. Majbie Tena CoTHEYHOM CHUCTEMBI

8.3

Conane, dQorochepa u armochepa. ConHeunas
aKTUBHOCTb

8.4

Nctounuk saeprun CotHIIA U 3BE3]T

8.5

3Be3/Ibl, WX OCHOBHBIC XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, PaJUyC, TEeMIIepaTrypa, UX B3aUMOCBS3b.
Jlnarpamma «CHEKTpPaJbHBIM KJIACC - CBETUMOCTHY.
3Be31bl TJIABHOM ITOCJICIOBATEILHOCTH. 3aBUCHMOCTD
«Macca - CBETHMOCTbY»  JId  3Be3]  IJIaBHOMU
MOCJIEA0BATEILHOCTH

8.6

BHyTpeHHee CTpOCHHUE 3BE3/I. CoBpeMeHHbBIE
TIPEJICTABJICHUS O TIPOUCXOXKIECHUH | BororiH CoTHITa
¥ 3B€3J1. DTaIlbl )KU3HU 3BE3]T

8.7

Mneunein Ilyte - Hama [anaktuka. ChnupanbHas
cTpyktypa ['anaktuku, pacnpeneneHue 3Be3l, rasa u
neuik. Ilonoxenue u aBwxkenue ConHua B ['alakTuke.
[Tnockas u cepuueckast moAacucTeMbl [ amakTKu

8.8

Tunsl ranakTuk. PaI[I/IOFaJ'IaKTI/IKI/I N KBa3aps.l. IIeprIe
ABIPBI B ApaXx I'aJIAKTHK

8.9

Bcenennas. Pacumpenue Bceenennoi. 3akoH Xa0oOuia.
Pazberanue ranaktuk. Bospact u panuyc Bcenennoi,
teopuss  bonbmoro  B3peBa. Mogens  «ropsuen
Bcenennoi». PennkroBoe nsinyuenue

8.10

Macmrabnas ctpykrypa Bcenennoit. MeraranakTuka.
Hepemennsie mpoOaeMbl aCTPOHOMHH

IIpoBepsiembie Ha EI'D mo ¢usuke tpedoBanus k pesyjbraram ocBoeHusi OOII

COO

Ins  mpoenenus EI'D mo ¢Qusuke wucmonb3yercs ImepedeHb (KoaudpukaTop)
mpoBepsieMbIx TpeOoBanuid K pesyabTataM ocBoeHuss OOIl COO u mepedeHb
AJIEMEHTOB COJIEPKAHUS.

Ilepedensb (kogupukaTop) NpoBepsieMbIX TPEOOBAHUI K Pe3yIbTATAM OCBOEHUS

0011 COO

Kon IIpoBepsiemble Tpe0OBaHMA K MNPEeIMETHBIM pe3yJbTaTaM

NPOBEPSAEMOro0 | OCBOCHHUSI OCHOBHOM 00pa30BaTeJIbHON NMPOrpaMMBbl CpPeIHero

TpeOOBaHus |00MHIero o0pa3oBaHusA

1 CdopMupoBaHHOCTH YMEHUM paclo3HaBaThb (PU3HUECKHUE SIBICHUS
(mporecchl) U OOBACHITH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

2 Bnagenune ocHoBomonaratomiuMu  GU3MYECKUMU TMOHATHSIMH U

BEJIMUYMHAMU, XapPaKTEPU3YIOLIUMHU (PU3NIECKUE MPOIIECCHI

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
Yoy "BEHAA", LLEErO/b ATEKCAHZP OCKAPOBWY, IMPEKTOP 26.10.26 15:09 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
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CpopMUpOBaHHOCTH YMEHUW MPUMEHATH 3aKOHBI KJIACCHYECKOU
MEXaHUKHU,  MOJEKYJSIpHOW  (PU3UKM W TEPMOAUHAMUKH,
AIEKTPOJMHAMUKH, KBAHTOBOM (DM3UKHU JUIsl aHAJIU3a U OOBSICHEHUS
SIBJICHUA MUKPOMHUpPA, MAKpOMHUpPA U MEramupa, pa3indaTh yCIOBHS
(rpaHUIBI, OOJACTH) TPUMEHUMOCTH (PU3WYECKUX  3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYECHHOCTh UCIOIb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
¢dbu3HYeCcKre MPOIECChl, UCITOIB3Ys] OCHOBHBIC TOJIOKECHHUSI, 3aKOHBI
Y 3aKOHOMEPHOCTH

CopMUpOBaHHOCTh YMEHUSI pa3iMyaTh YCJIOBUS MPUMEHHUMOCTU
Moenei (U3NIECKUX TeJ U MPOIIECCOB (SBJICHMIA)

CpopMUpOBaHHOCTh YMEHHUS PELIATh PACUETHBIE 3a/auyd C SIBHO
3aJJaHHOM W HEABHO 33JaHHOM (U3MYECKOW MOJeNblo: Ha
OCHOBAaHMM aHaJl3a YCJIOBUSA BbIOMpPATh (U3MUECKUE MOJENH,
OTBEUAIOIe TPEOOBAHUSAM 3aJ1a4M, IPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (PU3MYECKHX TEOpUM  IpH
UCIIOJIb30BAHUM  MAaTEMaTUYECKUX METOJOB PpELICHUS 3ajaady,
IIPOBOJMTH pPAacyeTbl Ha OCHOBAaHWU WMEIOIIMXCS JTaHHBIX,
AHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMBI PELICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB

Pemate kauecTBeHHBIC 3a/1aUH, TPEOYIOIME MPUMEHEHHUS 3HAHUH U3
Pa3HBIX Pa3ACNIOB MIKOJIBLHOTO Kypca (U3MKH, a TAKXKEe UHTETPAINH
3HAaHMM W3 JPyrUX I[PEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAUBATh JIOTHYECKYHO LEMOYKY PACCYXICHUM C OINOpOM Ha
U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKUE SBICHHUSI

Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOTO  IO3HAHMS,
UCIOJIb3yeMbIMH B (U3HMKE: MPOBOAUTH MPAMbIE U KOCBEHHbBIE
u3MepeHus (PU3MYECKUX BEJIMYWH, BHIOMpAs ONTUMAJbHBIN Croco0
U3MEPEHHUS U MCTOJIb3YS U3BECTHBIE METO/IBI OLIEHKH MTOTPEIHOCTEN
U3MEPEHHM, TPOBOAUTH UCCIIEOBAaHUE 3aBHUCHUMOCTEH (PU3NUECKUX
BEJIMYMH C UCIHOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH, OOBACHATH
MOJTyYEHHBIE PE3YJIbTAThl, UCIONIb3Ys (PU3NUECKUE TECOPHH, 3aKOHBI
U TIOHSITHUS, U JIeJaTh BBIBOJBI, COOJNIIO/ATh IMpaBuia 0e30MacHOro
TpyAa TpU TPOBEICHUM HCCIENOBAaHUN B paMKax ydeOHOTro
DKCIIEPUMEHTa U Y4eOHO-HCCIEIOBATENbCKONW JEATENBHOCTH C
UCIOJIb30BaHUEM  IU(MPOBBIX H3MEPUTENBHBIX  YCTPOWUCTB U
71a60paTOpHOTO 000PYIOBAHUS

ChopMUpOBaHHOCTH ~yMEHHH  aHAJIM3UPOBATH W OIEHUBATH
MOCJICACTBUAS OBITOBOM HM  IIPOM3BOJCTBEHHOM  JCATEIHLHOCTH
YEeJIOBEKA, CBA3aHHOW C (DU3MYECKUMU TMPOIECCAMHU, C TO3UIINH
AKOJIOTHYECKON OC€30MacCHOCTH, MPEJICTABICHUH O PpalMOHAIBHOM
NPUPOAONOIB30BAHUMA, a TaKK€ pPasyMHOM  MCIIOJb30BAaHUU
JOCTHXKEHUWA HAYKW W TEXHOIIOTUWA JUISL JANbHEUIIEro Pa3BUTHS

JIORYMEHT TTOATTMCAH 3JTERTPOHHOW TTOATTCBIO

Yoy "BEHAA", LLErO/Nb ANIEKCAHZP OCKAPOBWY, IMPEKTOP 26.10.26 15:09 (MSK) Ceptucukat 037D036800A6B475B74059849D4414A7B6
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YCIIOBCYCCKOI'O 06IHCCTBa

OBnaneHue pa3IUYHBIMU crioco0amMu paboTel ¢ HH(pOpManmen
(U3NYECKOTO CONEpKaHUS C UCIOJIb30BAHUEM COBPEMEHHBIX

9 . .
MH(GOPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHMI KPUTHUYECKOTO
aHaJIM3a U OLICHKU JOCTOBEPHOCTH MOTy4aeMoi nHGOpMaIiu
CpopMUpOBaHHOCTH yYMEHUH MPUMEHATH OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TOHATHS, TEOPHUM W 3aKOHBI Ui aHalIn3a W

10 00BsicHEHUs (PU3UUECKUX MPOLIECCOB, MPOUCXOSAIINX Ha 3BE3/1aX, B

3BE3/IHBIX CHUCTEMaX, B MEXTaJIaKTUYECKON cpene; IBUKEHUS
HEOECHBIX TEJI, DBOJIOIMH 3Be3]1 M BeenenHoi

IlepeyeHb 31eMEHTOB colepKaHus, NpoBepsieMbIX HA EI'D mo ¢pusnke

Kon Kon IIpoBepsieMblil 3JIEMEHT COAECPKAHMUSA
pasnaen |djeMeH
a/ Ta
TEeMBbI
1 MEXAHUKA

KNUHEMATUKA

111 Mexaanueckoe naBmkeHME. OTHOCUTEIHLHOCTH MEXAaHUYECKOTO

o nBxeHusa. CucremMa orcuyera
> 1 'r"ﬂ CK T I"III'I |

1.1

1.1.2

MarepuanbHas TOUKa.
Ee paguyc-Bekrop:

F(1)=(x(t), e(t), z(1))

TpPaeKTOpHs, ePEMEIICHUE:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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Ar=r(ty)-r(t)=r—n = (Ax,Ay,Az),

MyTh.
CnoxeHue nepeMenieHu:

An =Ar, + Arg

CKopoCTh MaTEepHAIbHON TOUKHU:

= AF g5
UV=—— :.’}’:(UT,UU,U-?),
At e T
At —0
Ax ’ ' r
v, =— =x,', aHanoruuHo v, =y,', v, =z
X Af t y St z t
Ar—0
1.13 Crio)eHne CKOPOCTEA:

Brrunciienre nepeMemeHnss M IMyTH MaTepUaIbHOM TOYKH NPH
NpPSMOJIMHEMHOM ~ JIBDKEHMM BAOJAb OCH X 1O  TIpaduky
3aBuCcUMOCTH Vx(t)

YckopeHrne MaTeprualIbHOM TOYKH:

1.1.4 ﬂ—&r =V, =\4y ,4y,,4, |,
- Ar—0
a =AUX :{'U ] aHanorn4Ho « :(U ] | ,],
Y Al—0 e ¥ vl @ =\Vz )
1.15 PaBHOMEpHOE IIPAMOIUHENHOE IBUKCHHE:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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X(t) = X5 + Uyt

L, (1) = vy, = const

PaBHOYCKOpEHHOE IPAMOIMHENHOE JBUKECHUE:

v.(t)=vy, +a,l

a, = const

X
1.1.6 . )
UE.\' - Ui_x =2£1_1. (IZ _Il)

[Ipn nBM>KEHUU B OAHOM HANIPaBJICHUH ITYTh
V| + L5

S = !
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L

= ?r_
L £\
L\

CBoOoiHOE TIafieHue. Y CKOpEHUE CBOOOIHOTO MaCHUS.
JIBrkeHue Tema, OpOIIEHHOTO O] YTIIOM ¢ K TOPHU30HTY:

1.1.7

X(t)=xq+Vgf =Xg +VLg cosa-t
& 3

gy . ot
Y(t)=yp +Vq,t +T=_v0 + Vg sma'r—?

L (1 )=Vp, =LpCosU

L, (t)=Vg, +g,t=Vpsina—gt

Ex=

KpuBonunenHoe nBuxeHue. /[BrokeHME MATEpPUAIBHOM TOYKHU I10

OKPY’KHOCTH.
YrnoBas ® JIMHEMHas CKOpOCTh TOuku: vV = oR. Ilpu
PAaBHOMEPHOM JIBUKEHWUH TOYKH 110 OKPYKHOCTH

1.1.8 ZT'E
W=—=27V.

LleHTpoCTpEMUTENBHOE YCKOPEHUE TOUKH:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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[TomHOE yCcKOpEHHE MaTEpUAIBHON TOUKH
119 Teepnoe Tteno. IlocTtymarenbHOe MW BpallaTEIbHOE JIBUKCHUE
o TBEPJIOTO TEJIA
JINHAMUKA
121 Nuepumanbaeie cucreMsl otrcueta. llepBbid 3akoH HproToHa.
o [Tpunuun otHOCUTENBLHOCTH [ anunes
Macca tena. [ltoTHOCTE BeliecTBa:
]
|
12 |1?? E—
Cuna. [IpuHIIMO CynepHno3uLMK CHII:
1.2.3 I & 3 - r
FpaBHUﬂﬂﬁUIE B Fl + FE T
/.lUKYIVII: ['TIOATTMCAH dJI:KIPUHHUVI TTOATTVMICBRY
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1.24

Bropoii 3akon Herotona: a5t MatepuanbHoit Touku B MCO

-

F=ma: gﬁp:ﬁﬁ; npu ﬁ = const

1.25

Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK:

- @
F, F,

F1y == Iy

1.2.6

3aKoH BCCMHUPHOI'O TATOTCHUA: CHIJIBI IIPHUTAKCHUA MCKIY
TOUYCUYHBIMH MaCCaMH PABHBI

.”HIHJE
F=G™0

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIBI TSKECTH
OT BBICOTHI N HaJl TOBEPXHOCTHIO TUIAHETHI panycoM Ro:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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GMm
(Ry +h)?

mg =

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = — kX

Cuna tpenns. Cyxoe TpeHHe.
Cuna TpeHus CKOTBXKEeHHs: Frp = puN.

128 Cuna Tperns mokost: Fmp < uN.
Koaddumuent tpenns
JlaBneHue:
1.2.9 L}
1.3 CTATUKA

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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131

!

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIICHUS:
|M‘ =F, roe | - nne4yo cunel f:" OTHOCWUTENBHO OCH,

MpOXOAAIIEH yepe3 TouKy O nepneHIuKyJJIIpHO PUCYHKY

enTp Macc Tena. LleHTp Macc cuCTeMbl MAaTEPUAIIBHBIX TOYEK:

= _Hllﬁ +FFIE.FE c I

F —
1. M. ]
my +m,+...
1.3.2 B 0HOPOIHOM II0JI€ TSKECTH
—=

¥ = const

LHEHTP MAaCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTHU

VYcnoBust paBHoBecust TBepaoro tena B UCO:

FM] —|—M2 ‘|‘.+.:0
F‘I +ﬁ2 +...=0

1.34 3akon [lackang

1.35 JlaBnenue B xuIkocTH, nokosiierics 8 UCO: p = po + pgh

1.3.6 3akoH Apxumena:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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Fapx = ~Figmeen® ecnu teno u xuakocts nokostes 8 UCO, To Fapx = P8V surecn

VYcnoBue njaBaHus Tell

1.4

3AKOHbI COXPAHEHNA B MEXAHUKE

141

Nmmynbc MaTepruaibHON TOUKH:

pP=muv

I/IMHYJ'IBC CHUCTCMBI TCJI:

1.4.2 p:pl pz _l_

3aKOH U3MCHCHUS U COXpPaHCHHUA UMITYJIbCA:
BUCO A]3=A(p| +i)2 +"')=1:;IBH6LUHA, +ﬁ25ueumA’+“' ;

1.4.3
8VICO Ap=A(py+ py +..)=0. e Figponm + Fogpenn +--- =0

PeakTuBHOE IBHKEHUE

14.4

A=|F|-

Pabora cuibl Ha MaJIOM NEpEMEILIEHUU:

-

F

Ar Y

Ar|coso=F, Ax

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO

Yoy "BEHAA", LLErO/b AJIEKCAHAP OCKAPOBMNY, AVPEKTOP
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ety
t F

MOMIHOCTE CHJIBL: €cliu 32 BpeMs At paboTa CHIIBI U3MEHSIETCS Ha
AA, TO MOIITHOCTH CHJIBI

P=24l  —F-v-cosa

At At —0

1.45

Kunernueckas OHCPIUA MaTepI/IaJIBHOﬁ TOYKH:

mu* pz
1.4.6 EH‘HH — —_ "
2 2m

3aKOH  W3MEHCHHWS  KHHETHYECKOW  JHEPTHMH  CHCTEMBI
MaTepralbHbIX TOYCK: B UICO AEkun = A1+ A2 + ...

HOTCHHI/IaHBHaH OHCPIrusiA: [AJid TNOTCHOHUAJIBbHBIX  CHII A12 =
EIHOTeHu - E2n0TeHu = — AEHOTeH[I-

HOTCHHI/IaHBHaH OHCPIrusi MaTCpHaHBHOﬁ TOYKM B OAHOPOAHOM
oJI€ TSHKECTU: Enorenn = Mgh

HOTCHI_[I/IaJ'IBHaﬂ QHCPIUA YIIPYIro I[e(bOpMI/IpOBaHHOFO TCla:

.
1.4.7 -‘{..T -

EI'IHTEHII - )

3aKOH M3MEHEHHS U COXPAHEHUSI MEXaHUYECKON YHEPTUH:

1-4-8 EMeX = EKHH + EHOTeHl.l

OO AR — A —-N
B YIU U AUpmex — M\Bcex Henotenn.cuia — Y
[JOKYMEHT O0ANUCAH 3NEKTPOHHOW OOAOUCKHIO
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B UCO , ecniu AEyex = 0, eciiiAgcex nenorenm.cna = 0

1.5

MEXAH

NYECKUE KOJIEBAHUA 1 BOJIHBI

rapMOHI/I‘ICCKI/Ie KOoJICOaHMS MaTepHaHBHOﬁ TOYKH. AMI'IJII/ITy,Z[a 151
q)asa koyicOanmnii. KnaHeMaTudeckoe onvcaHue:

x(t)=Asin(wt+q@y)
L, (1) =;c; :

a,(t) :(U_T]'; =— 0 x(1)= a,+ ®°x=0.

rjae X - CMCIICHUE U3 IIOJIOKCHHSI paBHOBECH.

Jlunamuueckoe omucanue: Max = — kX, rae K = m@?. 1o 3Hauwur,
yro Fx = — kx.
151 DHEpPreTUYecKoe OIMUCaHUE (3aKOH COXPAaHEHHS MEeXaHUYECKOM
SHEPTUn):
2 2 2 2
mv-  kx* mv,, kA
> +2= 2'=2 = const
CBs13b aMIUIUTY Il KOJIEOAHUN CMEIleHUsI MaTepUalbHON TOUKH C
aMIUIUTYy1aMU Kojie0aHUl ee CKOPOCTH U YCKOPEHUS:
-
v, =04, g =@®
max max
ITepuon u yacTora KoeOaHmMi:
— - —
1-5-2 I I ——

(1) V

JIOKYMEH

T NOANUCAH 31E

YOV "BEHAA", UEFOE ANEKCAHIR OCKARD

FTPOIRBTOATMERRTBIX  CBOOOTHBIX Kone6aHI/IH MAaTEeMaTHYECKOrO |
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MasTHHUKA:

P

T
4

[Tepuon cBOOOIHBIX KOJIEOAHUN TPYKUHHOTO MasITHUKA!

=27 m

1.5.3 Breinyxnennble kojebanus. Pezonanc. PezonancHas kpuBas

[Toniepeunbie ¥ NpoaOJIbHBIE BOJHBI. CKOPOCTHh paclpOCTpPaHEHUS

Y JJTHHA BOJIHBIL:
1.54 ; — U E —
— — - —

V

Nurepdepenuus u audpakums BOJIH

1 5 B o) P O MU N
1.9.J IBYR. CRUPOUUIDb 5byRd
JOKYMEHT O0AOUCAH SNEKTPOHHOW OOANNCKHIO
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MOJIEKVJIAIPHAA ®U3UKA. TEPMOJIMHAMUNKA

2.1

MOJIEKVYJIAAPHASA ®U3UKA

MOI[GJIH CTPOCHUA TIa30B, )KI/II[KOCTGﬁ N TBCPAbLIX TCII. HYCTL
TCPMOINHAMHNUCCKAA CUCTCMA (TGJIO) coctout u3 N° OAHMHAKOBBIX
MOJICKYJI. TOFI[a KOJIMYCCTBO BCIICCTBA

N m

-
2. 1. 1 1 .F I
rae Na —uucno ABoragpo, m - macca cuctemsl (Tena), p —
MOJISIpHASI Macca BEIIeCcTBa
2.1.2 TerioBoe ABMKEHUE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 BzaumoelicTBrue 4acTHIl BENIECTBA
2.1.4 Huddysus. bpoyHOBCKOE NBMXEHHE
2.1.5 Mogpens uneanbpaoro raza B MKT
CBs3p MEXAYy AABICHUEM W CPEAHENM KUHETHYECKOM DJHEpruen
MOCTYIATEILHOTO TETUIOBOTO JBMXKEHUS MOJIEKYJ HACAIBHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):
2.1.6 5 1 oz 2 [myo?) 2 =
=—mgpn =—n =—n- s
3 3 2 g8 T
roe mo - Macca ogHoWM Monekynol, n= = KOHUEHTpauma Mmonekyn
2.1.7 AbGcomoTHas Temneparypa: T =t°+273 K
218 CB43p TemIiepaTrypbl raza CO CpeAHEW KHHETHYECKON »SHEeprueiu

IMOCTYIMATCIBbHOTO TCIIJIOBOT'O JIBUKCHUA €TO MOJICKYIJI:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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.
: | mgu© | 3
Eoer = 5 '_E

J

kT

2.19

VYpaeaenne p = NKT

2.1.10

MOI[GJ'IB HNACAJIbHOT'O I'a3da B TCPMOINHAMUKCE!
{YPEIBHE?HHE Menaeneena - Knaneiipona

BripakeHue /1711 BHYTPEHHE YHEPTHUH

VYpaBuenue Menaeneea - Knaneiipona (mpumMeHuUMbIE (QOPMBI

3aIIUCH):
pV="2 RT=vRT=NkT, p=PRL

u u

BripakeHue 11 BHyTPEHHEN YJHEPTUHA OJHOATOMHOTO UJI€AaJIbHOTO
ra3a (mpuMeHUMbIe (POPMBI 3aITUCH):

U:%VRT— z NKT =2 RT =ve T_%

2 U

2.111

3akoH JlanbTOHA JJIs TaBJICHUS CMECH Pa3pEKEHHBIX Ta30B: P = P1
+ pz + ...

2.1.12

N3ompornieccel B pa3peKeHHOM Ta3e € TMOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA V):

nsotepma (T = const): p} =const,

nsoxopa (V = const): —=const.

nsobapa (p = const). —=const

h-am "“*]I“-::

JIOKYMEH

T NOANUCAH 31E

-irpadrsecKkes Hpe,Z[CTaBJIeHI/Ie u3omnpoiieccoB Ha PV-, pT- u VT-

YOV "BE

A, LLI,I:I UJT6 AJTERCARP ULRAPUBHH, ZVIPER TUP Z0.1U. TU(PUKAT
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Tuarpammax.
OO0BeIMHEHHBIN Ta30BbIM 3aKOH:
JUISL TIOCTOSTHHOTO KOJINUECTBA BEIIECTBA V
HacermenHple W HEHACHINIEHHBIE — TMaphl.  KadecTBeHHas
2.1.13 |3aBHCHMOCTh IUIOTHOCTH W JaBJICHHUS HACBIIICHHOTO I1apa OT
TEMITepaTyphl, UX HE3aBUCUMOCTh OT 00beMa HACHIIIICHHOTO Mapa
BrnaxxnocTth BO3ayXa.
OTHOCHUTENbHAS BIAKHOCTB:
2.1.14 ~ Prnapa (1) ~ Pnapa (1)
pHacannapa (T) pHacmm.napa (T)
2115 N3meHeHne arperatHbX COCTOSHWW BEIIECTBA: HWCIIAPEHUE U
o KOHJICHCAIIMs, KUTICHUE YKUJIKOCTHU
2116 N3MeHeHne arperatHblX COCTOSIHMI BEHIECTBA: IUIABJICHUE U
o KpUCTaJUIU3aIus
2.1.17 |IIpeoOpazoBanue 3Hepruu B (Hha30BBIX MEPEX0aaxX
TEPMOJIMHAMUIKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 Buytpennsis sueprus
223 Tenmonepenada kak crocod M3MEHEHHUS BHYTPEHHEH SHEpTruu 0e3
o coBepiieHust padoTbl. KoHBEKIMS, TEIUTONPOBOAHOCTD, U3IIyICHHE
2.2
294 KonnuecTBo TEIIOTHI.
o VY nenpHas TETI0EMKOCTH BemiecTBa ¢: Q = cmAT
VY nenpHas Teriota napoodpazosanus L: Q = Lm.
2.2.5 VnenpHas Temnora miasieHus A Q = Am.
VY nenpHas TerioTa cropanus Tormwmmsa 4: Q = gm.
ROKYMEHTIORN@CAH SNERIPREMAGEPAATSHAS paboTa B TepMoanHaMuke: A = pAV. Berancienue
Hoy "BE'-I'IJ'A"’ !llllfrﬁl'll-\ FIFI((‘AH’I_'I1D ﬂf‘l(ADnRI/Iu, rI:I‘I/1DI:I('TﬁD 26.10.26-15:09 (MCI() PinnArbnnu:T 037D036800A6B475B74059849D4414A4B6
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paboThI 1o rpaduKy npoiecca Ha PV-auarpamme
[lepBblii 3aKOH TEPMOJUHAMUKU:
Oy =AU+ 4, = (U, -U)) + 4,
2.2.1 Anunabara:
1=0= 4, =U,-U, =-AU);
2.2.8 Bropoii 3akoH TepmoguHamuku. HeoOpatumble mporuecchbl
[Tpunnuns! nectBus TerioBbix MamuH. KIT:
2.2.9 Asa TTHKT QHE]F[} _|Q}Eﬂ.'.[ ‘ |Q1Cm
Ql-mrp Qﬂarp QHElrp
Maxkcumansnoe 3naueHue KII/I. Hukin Kapho:
2210 o _ TH:[]‘]] _Txnn s Txnn
Max M =MNkapuo = T Bl
Harp HArp
2.2.11 |VYpaBuenwue TemioBoro Oamanca: Q1+ Q2+ Q3+ ...=0
3 SJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITT1OJIE
DJIeKTpU3aLMs TN U €€ NPOABICHUSA. DIEKTpUUeCKuid 3apsia. J[Ba
3.1.1 BUJIA 3apsiia. OJIEMEHTApHBIM SIEKTPUYECKUWA 3apsii. 3aKoH
COXpaHEHUS AIEKTPUUECKOTO 3apsiaa
BzaumopeiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona: B
OJIHOPOJAHOM BELIECTBE C IUAJIEKTPUUECKON MPOHUIIAEMOCTBIO €
3.1
3.1.2 ok ‘ql‘ | fj‘"l
";|
£ .i 4 nee re
3.1.3 DnekTpudeckoe nose. Ero aeiictBre Ha 2JIEKTPUUYECKUE 3aPsiIb
3.14 HanpskeHHOCTB 37IEKTPUYECKOTO MOJIS:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
Yoy "BEHAA", LLETOJb AJIEKCAHAP OCKAPOBWY, AVPEKTOP

26.10.26 15:09 (MSK)
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F= .
‘?upl}ﬁﬂmﬁ

[Tose ToueuHoro 3apsaa:
E—- .

e
—

-

OJHOPOJHOC II0JIC:

E'z const

KapTtune! TrHAN HANPSKEHHOCTU 3TUX NOJIEH

HOTeHI_[I/IaJ'IBHOCTB QJICKTPOCTATUICCKOI'O ITOJIA.
Paznocth IIOTCHIOHMAJIOB U HAIIPAKCHUC!

5 Ay =q(0 — @) =-qAp=qU

HOTCHHI/IaHBHaH OHEPIrus 3apsaaa B 9JICKTPOCTATHYCCKOM II0JIC:

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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=q0.

—— AW

HOTGHI_[I/IEUI QJICKTPOCTATUYICCKOI'O ITOJIA:

CBs3pb HANpPSHKEHHOCTH TIOJIE W Pa3HOCTH TIOTCHIIMAJIOB IS
OJIHOPOJIHOTO 3JieKTpocTaTuueckoro most: U = Ed

[IpuHUMN Cynepno3uIuy IEKTPUUECKUX TTOJIEU:

3.1.6 E:E|+EE +...+(P={P|+(D3 T sn
317 |IIPOBOHMKM B SJICKTPOCTATHYECKOM NOJIE. YCIOBHE PABHOBECHS

3apsi0B: BHYTPHU IIPOBOTHUKA

[IOKYMEHT NMOAMUCAH 3EKTPOHHOWM NMOAMUCHIO
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T —
g ]
BHYTPH U Ha ITOBEPXHOCTH IIPOBOJHHUKA ( = CONSt
318 JIMDJIEKTPUKU B DJIEKTPOCTATHYECKOM TMoje. JludmekTprudeckast
o MPOHULIAEMOCTH BEILIECTBA €
Konpgencarop. DJIeKTpoeMKOCTh KOHACHCATOPA:
_ e |
— B
- U
DIEKTPOEMKOCTh TIJIOCKOTO KOHICHCATOPa:
C O~ —¢C,
[TapannenpHOE COeTMHEHUE KOHICHCATOPOB:
g=q+qy+... Ui=U,=.... Coapans =C; +C3 +...
3.1.10 |IlocnenoBatenbHOE COEIMHEHUE KOHIEHCATOPOB:
) 11 |
U= U1+U2+"_, Q1 =4r=.... 3 —7+F—‘|"...
L o “mocn “1 %2
JOOKYMEHT MOAMUCAH 2/1EKTPOHHOW NOAMUCBIO
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3.1.11

DOHeprus 3apsKEHHOI0 KOHEHCATopa:
W = — =
2 z 2

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

Ag

Al Ar—()

[ToctostaubIi TOK: | = const
Jlns moctostaHOTO TOKA ( = It

3.2.2

VYcaoBus CyecTBOBaHUS SIEKTPUIECKOTO TOKA.
Hamnpsixenue U u 3J1C E

3.2.3

3akoH Oma 11 y4acTKa Lenu:
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QHGKTPI/I‘-IGCKOG COIIPOTHUBJICHUC. 3aBUCHUMOCTH COIIPOTHUBJICHUA
OJHOPOJHOTO IIPOBOJHHKA OT €TI0 MJIMHBI M CCUCHMA. YI[eJ'IBHOG
COIIPOTHUBJICHUC BCUICCTBA.

3.24

3.25 Hcrounuku Toka. DJ1C nCTOUHMKA TOKA:
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A

E O CTOPOHHHX CHI

q

BHYTpeHHCC COIMPOTHUBJICHHUC UCTOYHHUKA TOKA

E.r

R

3akon Oma nJis MOJIHOM (3aMKHYTOM) 2JICKTpUYECKOU 1enu: E =
IR + Ir, oTkyna

3.2.6
f —
[TapannenbHOE COeTMHEHUE TPOBOTHUKOB:
1 | N 1 N
I=I,+L,+.... U=Uy=.... ;— =5 +t5 *.
327 : 2 ! 2 Rr[apaml Rl RE
[TocnenoBarenbHOE COEAUHEHNE MTPOBOTHUKOB:
U = Ul + U2 +o Il = 12 — s n RIIGCJI = Rl +R2 +...
PaboTa snexrpuyeckoro Toka: A = [Ut.
3.2.8 3akon JIxoyns - Jlenna: Q = I%Rt.
Ha pesucrope R:
JAOKYMEHT TMTOANMMCAH 3JTEKTPOHHOW TIOATTNCBIO
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3.2.9

MoIIHOCTh QJICKTPUYCCKOI'O TOKA:

p==4 -

TemnuoBast MOIIHOCTB, BBIJIETsIEMAst Ha PE3UCTOPE:

MonHOCTh HCTOUYHMKA TOKA:

PE — Mcr.un;l —EJ

At Ar—(0

3.2.10

CBOOOJIHBIE HOCHUTENIM JJICKTPUUYECKUX 3aPSAJIOB B MPOBOJHUKAX.
MexaHu3Mbl MPOBOJAMMOCTHA TBEPJIBIX METAUIOB, PAaCTBOPOB U
paciiaBoB AJIIEKTPOJIUTOB, rasos. [TomyripoBOIHUKH.
[TomynmpOBOIHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexannyeckoe B3aMMOAEHUCTBHE MAarHuToB. MAarHuTHOE IIOJIE.
Bexrop MarHutHOM wuMHAyKuuu. [IpuHmun  cynepnosuuuu
MAardHUTHBIX TTOJIEH:

E;I:E] ‘+‘§2+...

JIvHMM WHAYKIUW MAarHuTHOrO noJid. KapTuHa MuHUN MHIYKUUAH

MAF OFO HOIAYY HOHOCOROTTO 1 rrnrm'nnnnﬁnq'zunrn HOCTO
VI I o U oY voborv T v AKROUb OO o pasioro ACASS & v/

oo

Anruacay

=1 7S VAN TR

HUATH
YT L
.

HOIYMCT

e
LLIA~Z =1l > )

Zal

Apruac
T OOV o vicCorT
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MarouTOB

3.3.2

OmneiT Dpcrena. MarHuTHoe 1ose NpoBOJHUKA ¢ TokoM. KapTtunHa
JUHUMA HMHAYKIMM MarHUTHOTO TMOJIA  JUIMHHOTO — IPSIMOTO
IIPOBOJIHKA U 3aMKHYTOI'O KOJIBLEBOI'O MPOBOJHMKA, KATYIIKU C
TOKOM

3.3.3

Cuia Amnepa, CC HAIIPpABJICHHUC U BCIIMUNHA!
F, = IBlsin o..rae O - yron Mexay HanpaeneHMem NpoBoAHMKa u

BEKTOPOM B

3.34

Cuna JlopeHuia, ee HalpaBJICHUE U BEJIMYHHA:
Fﬂop :|q| vBsino., rae O - yron mexay Bektopamm y u g .

I[BI/DKCHI/IC 3ap;1>1<eHH0171 qaCTulbl B OJHOPOAHOM MArHMTHOM II0OJIC

3.4

OJIEKTPOMATHUTHA A MHAYKIWA

34.1

nt /B
(1

[ToTok BeKTOpa MAarHUTHOW UHAYKIIHHU:
® = BxS = BScos a

34.2

SBrenue anekTpoMariuTHOM MHAYKIMU. D C nHayKIum

3.4.3

3aKOH 3JIE€KTPOMarHuTHOW UHAYyKIuu Papazaes:

AD .
E

|

|

|||
S

_—

At At—0

3.4.4

24C nHaykumm B NpsSiMoM B .
NPOBOAHMKE A/IMHOM 1, |

ABUXYLLEMCS CO CKOPOCTLIO 1) /—\% ' /
(DJJ) B OAHOPOAHOM MarHUTHOM / y i
none B: /(- Vi 3/
|E;
mMexzay Bektopom B n Hopmaneto i

K MNOCKOCTH, B KOTOPOW Nexat BeKkTopbl | 1 H;ecm | | B u v 1 B,

TO |E,-|=B/U

=Blvcosa ,roe o -yron
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3.45 [IpaBuiio Jlenna

NHayKTUBHOCTS:

L=E,HHH b= L.

3.4.6 _,lr

Camounayxkuus. 9J1C caMOMHAYKIIUU:

E_,.=—Léi =—LI,

)
At Ar—0

BHGPFI/IH MAardvuTHOI'O ITOJIA KaTYHIKH C TOKOM!

2
U
2

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

3.5 ;
3.5.1 C .

O FEHA

AOMEHT-ROAFMEAH-DAEKTPORHOR-ROAFMELIS
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KonebGarenbubiit  kOHTYp. CBOOOAHBIE  AJIEKTPOMATHUTHBIE
KoJIeOaHMs B UI€AIbHOM K0J1e0aTebHOM KOHTYpE:

(1) =Gmax SIN(O7 + @)
I(t) =q; = OFax COS(OT+ Qo) =14, COS(OT+@g)

®opmyina TomcoHa:

27 ]
- , OTKyOa (MW= - .
T .?.'R"\J LC Y T \/E

CBs3b aMINIATYyAbl 3apiaaa KOHACHCATOpa C aMHJIPITy,I[Oﬁ CHJIBI
TOKa IIpH CBO6OI[HI>IX QJICKTPOMAIrHUTHBIX KOJICOAHHSAX B
nJacaJlbHOM KoJIeOaTeIbHOM KOHTYPC:

max

(1)

3aKOH COXpaHECHHMS DHEPrUM B HJCATBLHOM KoJie0aTeIbHOM

Ymax —

KOHTYpE:
2 2 2 2
g = = =const -
2 Z 2 2
3.5.3 BriHyX1I€HHBIE AJIEKTPOMAarHuTHBIE KosiebaHus. Pe3onanc
IIepemenHbIi TOK. [IpounsBoxcTso, repenaya 51

354 .
noTpeOIeHUE DIEKTPUUECKON SJHEPTUN

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTaus
BEKTOPOB B JIEKTPOMArHUTHOW BOJIHE B BAKyyM€:

— T
3.5.5 —

[Ikana BJIEKTPOMArHUTHBIX BOJIH. [Ipumenenune

3JACKTPOMArHUTHBIX BOJAH B TEXHUKE U OLITV

3.5.6

AURYNMERT TTUATTVICAR JJITERTPURRAUVT TTUATTVICBRO
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3.6

OIITHUKA

[IpssMonMHEHOE PACIPOCTPAHEHUE CBETa B OJHOPOJHOU CpEne.

3.6.1 .
Toueunblit ncTouHUK. JIyu cBeTa
3aKOHBI OTPAKEHUS CBETA, 0. = [
3.6.2
3.6.3 [TocTpoenne n300pakeHHUI B TUIOCKOM 3€pKaJie
3aKOHBI MTPEJIOMIICHUS CBETA.
[Ipenomienue cBera:
nysinoL=n, sinf3. ”
= 1
AOGCOIOTHBIN MTOKA3aTeNb MPEJIOMIICHHUS:
3.6.4

Hage =

OTHOCHUTENBbHBIN TOKA3aTEeINb MPEIOMIICHUS:
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Hy L
Nog =— —— .
”1 U~

XoJ ny4yen B Ipu3Me.

CooTHOIIIEHNE YacTOT U COOTHOLIEHUE JJIMH BOJH IIPHU MEPEX0JIe
MOHOXPOMAaTUYECKOI0 CBE€Ta 4Yepe3 TIpaHMIly pas3iella JBYyX
ONTHYECKUX CPEN:

‘v'] 21’: . ﬂl.}'ul _HE}"E

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAKEHUS:

: 1 n
365 Sin Oy, = =—= ny<n, n,
o Norw M
CoOwuparomiue u paccerBaromue JUH3bl. ToHkas muH3a. PoKycHOE
pPacCTOSTHUE Y ONTUYECKas CUJia TOHKOM JIMH3bI:
3.6.6
_ I
E—
3.6.7 @opMyIia TOHKOH JIMH3BI:
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v
VBenuueHue, 1aBacMoe JUH30M:

r-h_Vi
H d

Dﬂ::D::FzL-::U,

D

B cnyuae paccenBaroniei JIMH3HL:

['= i=ﬂﬂ::l
H d

Xon nyya, IpOLIEAUIEro JMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€

36.8 rJ1IaBHOM onTudeckoil ocu. IlocTpoeHue m300pa’keHUN TOUKH U

o OTpe3Ka MPSAMOM B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX M HUX
cucremax

3.6.9 doroanmapaT Kak onThdeckuid mpubop. ['maz kak onTudeckas

e cucrema

Nurepdpepenuust cBeta. KorepeHTHble HUCTOYHUKH. Y CIOBHUS
3.6.10 |nabmroneHHs MAKCUMYMOB 1 MUHHUMYMOB B WHTEP(hEPEHITMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HICTOYHHUKOB:
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MaKCUMyMbl - ,&:21?1%, m=0+14+24+3 .

o |

MUHUMYMbI - ,ﬁ:(2m+1}}—;, m=0,t1,+2,+3,..,

—

Hudpakuus cBera. Judpakiuonnas pemerka.  YciaoBue
HAOJIOICHHS TJIABHBIX MAaKCHUMYMOB TpU HOPMAaJIbHOM MaJICHUU
MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A HAa PEILIETKY C

36.11 nepuoaom d:
dsine, =mh, m=0,£1,+2 +3 .
3.6.12 | JIucmepcus cBeta
4 KBAHTOBAS ®U3UKA

KOPITY CKVJISPHO-BOJIHOBOI 1Y AJIU3M

411

'unore3a M. Ilnanka o kBantax. ®opmyna [nanka: E = hv

4.1 4.1.2

®oTtoHbl. DHeprus (poToHa:

E= hv=E= pe -
A

Nmnynbe GoToHa:

E hv h
!} e — L — i —

c ¢ A

4.1.3

dotodrddext. OnbiTer A.I'. Cronerosa. 3akoHsl poTtorddekra

414

VYpaBuenue DitHimTeitHa 111 hoTodddhexTa:
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Ez|m1"ona = ABI-J.‘-CI}_'IEI o g Elcuumax )

he _ _
rae Ecbc-mna =hv =}— ; ABbI}LD,.‘J.H _hv}(p Y

2
J'HU
E ;mx — EU

EKHH I‘ﬂ"‘lX

4.1.5

I[aBJ'IeHI/IG CBCTAa. I[aBJIGHI/Ie CBCTAa Ha IIOJIHOCTBIO OTPAKAIOIINYIO
IMOBCPXHOCTDL U HA IMOJIHOCTBHIO ITOTJIOIIAOIIYIO ITIOBEPXHOCTD

4.2

OU3NKA ATOMA

421

HJ'IaHeTapHaH MOJCJIb aTOMa

4.2.2

[Toctynatet bopa. M3nydenwe wu moryomnieHue (HOTOHOB TMpHU
Mepexoie aTOMa € OJIHOTO YPOBHSI SHEPTUH Ha JIPYTOi:

11-:; ‘E
l

mH

h Vv H’J‘H H’J‘ ‘

4.2.3

JIuHeWyaTeie CIIEKTPBI.
CrexTp ypOBHEHN 3HEPIUHM aTOMa BOJOPOA:

5 :—13*63]3!”:1’2!1

n .
n

4.3

OU3NKA ATOMHOT O AIPA

43.1

Hyxnonnas mozgens siapa ['eiizenbepra - MBanenko. 3apsn siapa.
Maccooe uucno sapa. M3otomnst

4.3.2

PannoakTuBHOCTE.
Annda-pacnan:

’;X—} Aii‘f+ LEIHE--

bera-pacnan.
DNEeKTPOHHBIN B-pacman:
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——

%X—} Zle‘f‘ ?E‘l‘ ¥ -
[To3uTponHnslii B-pacnan:

A A 0 ~
ZX—} 7 1Y“|" +1€T+ Ve

l'amma-usnyuenue

3aKoH PadIuOAKTHUBHOTO pacliaaa:

]

N(t)=Ny2 "

4.3.3
ITycte M - Macca paguoakTUBHOIO BelecTBa. Toraa
_
m(t)=my2 '
4.3.4 Anepnsbie peakuuu. Jlenenue u CUHTE3 SAEP

Nudopmanusa 00  MCNOJIB30BAHUM  JJIEKTPOHHBIX  (UM(POBBIX)
00pa3oBaTe/IbHBIX PecypcoB

Pabouast mporpaMma  YYUTBIBA€T  BO3MOXHOCTb  HMCIHOJIb30BaHUS
AIEKTPOHHBIX (LIM(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SABJISIOMIUXCA YIEOHO-
METOJAMYECKUMHU MaTepuaiaMu, UCIIOJIb3yEeMbIMH JJI1 OOYYE€HHSI U BOCIIUTAHUS
oOy4Jaroniuxcsi, MPEACTABICHHBIMU B DJIIEKTPOHHOM (LH(PPOBOM) BHUAE H
peanu3yronmmMu TUAAKTUYECKUE BO3MOKHOCTH HMH(}OPMAIIMOHHO
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COJIep)KaHHE KOTOPBIX COOTBETCTBYET
3aKOHOJATEIHCTBY 00 00pa30BaHUU:

Enunoe copepxxanme obOmero oOpaszoBanus (edsoo.ru) - IlomGopka
METOJANYECKUX MAaTepuajgoB JUIA YUYUTEJIEW MNPEIMETHUKOB, KIIACCHBIX
PYKOBOJIUTENEH, COBETHUKOB 11O BOCIIUTAHUIO.

bubnuoteka MO (MockoBckas AJIEKTPOHHASA IIKOJIa)
(https://uchebnik.mos.ru/main) 310 MHUPOKUi HAOOP PIEKTPOHHBIX YUCOHUKOB
U TECTOB, MHTEPAKTHBHBIE CIEHAPUH YPOKOB B AJIEKTPOHHOW OMOIMOTEKE.
Pemennss MOIIl pocTymHBl AJisi BCEX M yKE MOJYYHJIM BBICOKHE OLICHKH
YUYUTEJEN, POJUTENICH U AETEN PAA.
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Nudopmanusi 00 ydere nporpaMMbl BOCHUTAHHMA B MpPorpamMme
npeaMera

Pabouas Ilporpamma Bocnutanus YOY «Benpga» peanusyercs, B
YaCTHOCTH, Y€pE3 HCIIOJIb30BAHUE BOCHUTATENIBHOTO NMOTEHIHMana ypoka. Ha
YpOKax y4YHMTENlb CTPEMUTCS YCTaHABIMBATh JOBEPHUTEIBHBIE OTHOLICHUS
MEXIy YUYUTEJIEM U YICHUKaMH, CTIOCOOCTBYIOIINE MTO3UTUBHOMY BOCIIPUSTHIO
y4yaluMKcs TpeOOBAHUN U MTPOCHO yUUTENs, aKTUBU3ALUHN UX [T03HABATEIbHON
JESTENIbHOCTH; O0YKIaTh IMIKOJBHUKOB COOJIIOaTh HA YPOKE OOIIETIPUHSITHIE
HOpPMBI MOBEACHUS, NpaBwia OOMIEHUS CO CTapIIUMU (YUUTEIAMH) WU
CBEPCTHUKAMM (IIKOJIbHUKAMM); MPHUBJIEKaTh BHUMAHME UIKOJBHUKOB K
[IEHHOCTHOMY acCIeKTy H3Y4aeMbIX Ha YPOKE SBJIECHHUI, OpPraHHW30BbIBaTh
paboTy nereli ¢ couuadbHO 3HAUMMOM HH(popmauue — 0O0CYyXIaTh,
BBICKA3bIBaTh ~MHEHHWE; HCIOJIb30BaTh BOCHUTATENbHBIE  BO3MOYKHOCTH
COJEp/KaHUsl y4eOHOro MmpeAMeTa Yepe3 JAEMOHCTPALUI0 JETSIM IPHUMEpOB
OTBETCTBEHHOTO TPAKJAHCKOTO TMOBEICHHUS, MPOSBICHUS YEIOBEKOIIOOHS U
100pOCEepACYHOCTH; MPUMEHATh HA YpOKE HHTEPAaKTUBHbIE (OPMBI PaOOTHI:
MHTEJUIEKTYaJIbHbIE UTPbI, TUAAKTUYECKUN TeaTp, TUCKYCCHH, padOThI B Mapax

U JIp.
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