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AHHOTAUA K padoyeil mporpamme
Pabouas mnporpamma yueOHoro mpeamera «®Pusuka» s 10-11  kmaccos
MOATOTOBJIEHA B COOTBETCTBUMU C:
o dbenepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM CPEIHETO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa mpocBenleHus Poccuiickoit
®deneparuu ot 12.08.2022 Ne 732 (c M3BMEHEHUSIMU U JOTIOJHEHUSIMU );
o denepanbHOl  00pa3oBaTeNbHONW  TPOTrpaMMOM  cpeaHero  oOIero
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 371 MwuHHCTEpPCTBAa MPOCBEUICHUS
Poccuiickoit @enepanyu ot 18.05.23, ¢ UBMEHEHUSMU U JTONIOJTHEHUSIMU,
o dbenepanbHOil pabodeil mporpamMMol cpeaHero oémero oOpa3oBaHUS 10
buzuke nis 10-11 knaccos (6a30BbIid ypoBeHb), MOCKBa;
o npuka3zoM MuHucrepcrBa npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEeHMM W3MEHEHHMI B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaldbHOrO OOIIero o0pa3oBaHUs, OCHOBHOIO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;
° npukazoM MuHHCcTepcTBa TmpocBemeHuss Pocculickon ®Penepauuu  OT
18.07.2024 Ne 499 "OO6 yrtBepkaeHuu (enepaabHOrO MEPEeUYHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMMm
Ha4yaJbHOTO O0IIET0, OCHOBHOTO OOIIETO, CPeaHEro o0Iero oopazoBanus',;
° MH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro nmpeameta «Puznkay» B 2025/2026 yuebHOM rony;
. OCHOBHO# 00pa30BaTelbHONM MPOrpaMMOK CpeIHEero oO0Iero odpa3oBaHUs
UV OO «IlerpoBckas mikomnay;
o nporpammoii Bociutanust Uy OO «lleTpoBckasi mkoma.
Conepxanue mporpaMMbl 10  (u3uMke HampaBieHO Ha (HOpMUPOBaHHE

€CTECTBEHHOHAy4YHOW KapTUHbI Mupa oOywaromuxcss 10-11 knaccoB mnpu
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oOydeHHH UX (Qu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO
IIOAXOAA.

[Iporpamma mno ¢usuke coorBercTByeT TpedoBanusim OIOC COO «k
IUIAHUPYEMBIM JIUYHOCTHBIM, HIPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOy4YeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3aluUd MEXIPEIMETHBIX
CBs3ell (U3MKU C ECTECTBEHHOHAYyYHBIMH Yy4Ye€OHBIMM TpeaMeramu. B Heit
OTIPEJIENISIIOTCS. OCHOBHBIEC LIETH U3Y4YeHHs] (U3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeIMEeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

konapHBIN Kypc (U3MKM — CcHCTEMOOOpa3yIOIUN ISl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIekKAT B OCHOBE MPOIECCOB
U SIBICHHUM, HW3y4yaeMbIX XHUMHeEH, Ouosorueir, ¢usmueckoir reorpapuein u
actpoHomueil. Mcmonp30BaHMe M aKTUBHOE NpUMEHEHHE (U3MUYECKUX 3HAHHM
ONpeseNsieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOruil B cdepe
JHEPIreTUKH, TPAHCIOPTA, OCBOCHHUSA KOCMOCA, IOJIYyYEHMs HOBBIX MAaTEpHUANIOB C
3aJJaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydyenue Gpu3MKu BHOCUT OCHOBHOW BKJIAJ B
(GopMuUpOBaHHE €CTECTBEHHO-HAYYHOM KApTHUHBI MHUpa OOydYarolluxcs, B
(GopMupoBaHUEe YMEHUN NPUMEHSATh HAYyUHBIM METOJ MO3HAHUS IPU BHIIOJHEHUU
UMH y4eOHBIX HccienoBaHui. B ocHOBY Kypca (QU3uKM A1 YPOBHSI CPEIHETO
o0miero o0pa3oBaHusl MOJIOKEH DS WUIEH, KOTOpblE MOXHO paccMaTpUBaTh Kak
IIPUHLUIIBI €r0 MOCTPOCHUS.

WNnesa wnemoctHOCTH. B COOTBETCTBMM C HEHM KypC SABISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesoB (PUM3MKH, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Wnes renepanuzanuu. B cOOTBETCTBUU ¢ HEW MaTepual Kypca GU3UKUA 00beTHHEH
BOKpYr (Qusmueckux Teopuil. Bemymum B Kypce sBiasercs (opmupoBaHHe
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BEIIECTBE U IOJIE.

Nnes rymanuTtapusanmu. E€ peanusanms Npeanonaraer  MCIOJIb30BAaHUE

FYMaHUTApHOTO MOTEHUHANAa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3UM PA3BUTH



¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHUECKUMH MPOOIEMaMH.

Wnes npuxiagnoil HanpaeneHHocTH. Kypce ¢u3uku npenmnonaraeT 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTUYCCKUX MPUIOKCHHA H3yUYEeHHBIX
TEOPUHN U 3aKOHOB.

Wnest 9KOJOTH3allMU  peanu3yeTcs IOCPEJACTBOM  BBEIEHHUS  DIIEMEHTOB
COJICP)KaHUs, TMOCBSIMIEHHBIX DJKOJOTHYECKUM TMpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
pobJieM palMOHAIBFHOTO MPUPOAOTIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.
Crep>KHEBBIMH JJIEMEHTAMU Kypca (H3UKH Ha YypOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pu3mueckue teopun (hopMupoBaHWE TPEICTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONW TEOPUH, poJid (yHIaMEHTAIBHBIX 3aKOHOB H
NPUHIIMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TpaHHIAX
NPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0/ B Kypce (PU3UKU peann3yercst Mpexae BCEro
3a CYET OpraHU3aAlMHM HKCIEPUMEHTAJIBbHON NeATenbHOCTH oOywaromtuxcs. s
0a30BOT0 ypOBHS Kypca (PU3MKH — 3TO HCIOJIb30BAaHHWE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX JIKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOphIE B
nporpaMMme 1o (Qusnke O0O0beAMHEHBI B OOMMHA CIHCOK  YYCHHYECKUX
NpaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
OPOBOJMMBIX JIJII KOHTPOJIE M OIEHKH, OCYILECTBJISETCS  yYaCTHUKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUIaHMPOBAaHUSA U
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEJIOKEHHBIX TUIOTE3. bombilioe BHUMaHUE YIENIeTCs PEUICHUIO PaCUETHBIX U
KayeCTBeHHBIX 3a1ad. [Ipu sToM uist pacy€THBIX 3a7a4 MPHOPUTETOM SBIISIOTCS
3aJa4d C SIBHO 3a/JlaHHOM (IM3MUYECKOM MOJENbl0, MO3BOJISIONIUE MPUMEHSThH

HN3YUYCHHBIC 3aKOHBI M 3dKOHOMCPHOCTH KaK H3 OJHOI'O pas3acija KypCd, TaK H
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WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeioB. i1 Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIITFOTCS  3a/laHWsl Ha OOBSICHCHHE TPOTCKAaHUS (U3MUECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH *KU3HU, TpeOytolre Bbioopa GU3NIECKON MOACIH ISt
CUTYaIlUH NMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMHU LIENISIMU U3yUYeHUs (PU3UKH B 001IEM 00pa30BaHUU SBIISFOTCS:
dbopMHupOBaHUE WHTEpPECa W CTPEMIICHHsI OOYYAIOIIMXCS K HAYYHOMY H3YYCHUIO
IIPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJACTABICHUM O HAYYHOM METOJE II03HAHWS € (POPMUPOBAHHE
MCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

(dbopMHUpOBaHNUE HAYYHOTO MHPOBO33pEHUS KaK pe3yibTaTa HW3YYCHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMECHTAIbHBIX 3aKOHOB (DU3UKH;

dopMHUpOBaHUE YMEHUH OOBICHATH SIBICHHS C MCIOJIb30BaHUEM (U3HUCCKUX
3HAHHWHA M HaYYHBIX JIOKA3aTCIIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (GU3UKKA I Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne H3TUX 1eNed o0ecrneynBaeTcsi pelIeHueM CIEAyIIUX 3a7ady B
mpoliecce M3ydeHHs Kypca (M3UKH Ha yYpOBHE CpeaHero obimiero oOpa3oBaHUS:
npuoOpeTeHne CHUCTeMBbl 3HAaHUKM 00 o00muX (HU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;
dbopMupoBaHNE YMEHUN TPUMEHSITh TEOPETHUECKHE 3HAHUS HJsi OOBSCHEHUS
buznuecknx SBICHUA B TPHUPOAC W JUISl TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOH (PHU3MYECKOM
MOJICNIBIO, 3aj]lad, TMOAPa3yMEBAIONIUX CAMOCTOATEIBHOE CO3/laHne (U3UYECKOU
MOJICIH, aJICKBATHON YCIIOBHUSM 33/1a4W;

MoHNMaHue GU3HNIECKUX OCHOB U TIPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTHYECKUX MPOILIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPENY;



OBJIAJICHUE METOAAMHU CaMOCTOATEIBHOTO IUJIAHUPOBAHHMS W  IMPOBEICHHUS
(u3nUecKHX OSKCIEPUMEHTOB, aHaJlW3a W HHTEpOpeTaluud MHPOPMALMH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOMN JEATEIIbHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro
oOpazoBanus otBoauTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HENENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

YMK:

®uzuka. 10 knmacc: yueOHUK JUisl 0011€00pa30oBaTEIbHBIX YUPEKIECHUN: 0a30BBIi
ypoBens/ I'.51. Mskumes, b.b. byxosues, H.H. Cotckuii; mox pemakuueit H.A.
[TapdpenTtreBoit. — M.: [Ipocsenienue.

®uszuka. 11 knacc: ydyeOHUK uisi 0011e00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIi
ypoBeHs/ I'.5I. Mskumes, b.b. byxosnes, Yapyrun B.M.; non penakumeit H.A.

[TapdhentreBoit. — M.: [Ipocsernienue.

I[nanupyembie pe3yabTaThl OCBOEHHUsI YUeOHOI0 NMpeaMeTa.
OcBoenne yueOHOro mnpenmera «®DPu3WkKay Ha YpPOBHE CpEAHET0 OOIIETo
obOpazoBanus (0a30BBI YPOBEHB) JOHKHO OOECIEUUTh JOCTHKEHHUE CICTYIOIIUX

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTCHLHbIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YyJbTAaTHl OCBOCHHUS ydeOHOro mpenmera «Du3MKa» HTOJIKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:
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c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OO0YUYarONIErocsi Kak AakTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHSTUE TPaJIULIMOHHBIX 00111eYeT0BEYECKUX T'YMaHHCTUYECKUX u
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TIPakKIaHCKOTO
oOl1lecTBa, y4acTBOBAaTh B CAaMOYIPaBICHUU B 00pa30BaTEIBLHON OpraHU3allvy;
YMEHHE B3aMMOJECHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

TFOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON UIEHTUYHOCTH, TATPUOTU3MA;
[IECHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

chOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOTO  IOBEJICHMS,
CIIOCOOHOCTh OILICHMBATh CHUTYyalldI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIIOYas 3CTETUKY HAy4HOTO TBOPYECTBA,
puUCyIero GU3nIecKoil HayKe;

5) TpPyA0BOro BOCIIMTAHMS

WHTEPEC K pa3nu4yHbiM chepaM npodecCHOHATBHON NeATeTbHOCTH, B TOM YHUCIE
CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOP
Oynymiei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHHMIO B 001acTH
(bY3UKHU HA TPOTS>KEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS
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c(OPMHUPOBAHHOCTh  3KOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHUE  IJI00aIbHOTO
XapakTepa FKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JEHUCTBUM B OKPYKAIOWIEW CPENe HAa OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa ACATEIBHOCTH JKOJOIMYECKON HAIPABICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAaHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBISITh NPOEKTHYIO M  HMCCIEIOBATENbCKYIO JESATEIbHOCTD

WHIWBUAYAJIbHO U B T'PYIIIIC.

METAIIPEMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPENENISATh LENU JACATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHUS;

BBISBJIITh 3aKOHOMEPHOCTH W IPOTHBOPEUYMS] B PACCMATPUBACMBIX (PU3MUESCKUX
SIBJICHUAX;

pa3pabaTbiBaTh IUIAH pEIICHHS TPOOJeMbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTEepUATBHBIX U HEMATEPHATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEITEIBHOCTb, OIEHHUBATH COOTBETCTBUE PE3YJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCJIOBHUSX PEaibHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBUSI;

pa3BHUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCJIECA0BaATC/IBCKHUC IleﬁCTBHﬂ:



BJAJIeTh HAYYHOH TEPMUHOJIOTHEW, KIIOUEBBIMH TIOHATUAMH H METOAaMH
(u3nUeCcKOl HAyKu;

BJIa/IeTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKOW M TMPOEKTHOW MEATEIBHOCTH B
00nacTi GU3HMKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIICHHs 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BUJAAMH  JEATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3lUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;
BBISIBIIATH IPUYMHHO-CIICJICTBCHHBIE CBSA3HM W aKTyaJIM3UPOBATh 3a]1a9y, BHIIBUTATh
THIOTEe3y €€ pEIIeHHs, HaXOIWUTh AapryMEHThI IS JIOKa3aTelIbCTBA CBOUX
yTBEPXKICHUH, 3a]]aBaTh MMapaMeTPbl K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TMONYYCHHBIE B XOJI€ PEIICHUS 3aJladdl PEe3yJIbTaThl, KPUTHICCKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;
CTaBUTb M  (OPMYyJIUpOBAaTH COOCTBEHHbIE 3aJayd B  0Opa30BaTEJIbHOM
JEsITeIbHOCTH, B TOM YMCJIE MPU U3YYEHUN (PU3HKY;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHUSA 1O (GHU3MKE B  TPAKTUYECKYHO  00JacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPE/IaraTh OpPUTrHHAIIbHBIC TIOAXO0bI U PEIICHNUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAOIHE albTePHATUBHBIC PELICHMUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HaBBIKAMHM TOJy4eHHUs HHPOpMAUH (PU3MUECKOrO COACpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, AaHAaJU3,
CHUCTEMAaTH3allMI0 M HWHTEPIpeTalui0 WH(GOPMalUU pa3IMYHbIX BUIOB U (popm
MIPE/ICTaBICHNUS;

OLIEHUBATH JOCTOBEPHOCTh NH(OPMALINH;

MCIIOJIB30BaTh CPEACTBa MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT Ul B

PCHICHHMN KOT'HUTHBHBIX, KOMMYHHKATHUBHBIX KW OpPraHU3allMOHHBIX 3aJgad C
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coOoieHueM TpeOOBaHUN HPrOHOMHUKH, TEXHUKU O€30MacCHOCTH, TUTHECHBI,
pecypcocOepexeHus, MpPaBOBbIX U AITUYECKUX HOPM, HOPM HUH(OpPMaIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEPKAHUS B Pa3IMUHBIX opmaTax ¢ y4ETOM
Ha3HaueHUs MH(OPMAIMU U LIEJEBOM ayIUTOPUH, BEIOMpPAs ONTUMAIbHYIO (HOpMY
MIpECTaBICHUS U BU3YyaJIU3aIUU.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBIIATh OOIEHHE Ha ypokax (UMK U BO BHEYPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud U CMATr4aTh KOH(MIJIUKTHI;
pPa3BEPHYTO M JIOTMYHO H3JIarath CBOK TOYKY 3PEHHS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB,;

MOHUMATh M WCIOJIb30BATh MPEUMYIECTBA KOMAaHIHOW W WHAUBUIYAIHHOM
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEWCTBUUA C Y4YETOM OOIuX
MHTEPECOB, U BOBMOKHOCTEN KaXKJOr0 WieHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM NEATENbHOCTH, OPraHU30BbIBaTh U KOOPIUHUPOBATH
JNEUCTBUS MO €€ JIOCTUKECHUIO: COCTABJIATh IUJIaH JAEHWCTBUM, PACIPEAECIATH POJIU C
y4€TOM MHEHUHN yYaCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI,
OIICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHUKA KOMaH/Abl B OOIIUN
pe3ynbTaT MO pa3pabOTaHHBIM KPUTEpHsIM; TpeajiaraTb HOBBIE IPOEKTHI,
OLICHUBAaTh HJIEM C T[O3UIMM HOBU3HBI, OPUTMHAIBHOCTH, HPAKTUYECKOU
3HAYMMOCTH;  OCYIIECTBIISITh IMO3UTHBHOE CTPATErMYECKOE TMOBEJICHHE B
Pa3sTUYHBIX CHUTYallMsAX, TMPOSBISATH TBOPUYECTBO M  BOOOpakeHHWE, OBITH
WHULIMATUBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISITh IO3HABATENIbHYIO JEATENIbHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH

cOOCTBEHHBIC 3a/1a4H;



11

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUs PAaCUETHBIX W Ka4eCTBEHHBIX 3a]1ad,
IJIaH BBITIOJIHEHUS MPAKTHUYECKOW pPabOThl C Y4YETOM HMMEIOIINXCS PECYpCoB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOUYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacIMpATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHUMH;

JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMeHTHpoBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMU B 00JacTU (PUMKH,
MIOCTOSIHHO ~TOBBIIATH CBOM 00pa3oBaTENbHBIM M  KYJIbTYPHBIH  YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B J€ATECIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMH IO3HABATEIbHOW pedIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
NENCTBHUI U MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
UCIIOJIb30BaTh TNPUEMBI pedieKCHH ISl OLEHKH CUTYyallud, BBIOOpa BEpPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIECHUS 110 UX CHUKEHUIO;
OpUHUMATh MOTHUBBI M apryMEHTBhl JAPYrMX I@IpU aHAIW3E pe3yJbTaTOB
NEeATEIbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPpUHUMATh MOTUBBI M apPryMeHThl JpPYrUX [pU aHalIu3e pe3yibTaToB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce NOCTMKEHUS JIMYHOCTHBIX DPE3YJIBTATOB OCBOCHMUS IPOTPAMMBI IIO
bu3uKke I YpPOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYaromuxcs
COBEPIICHCTBYETCS HYMOLMOHAIbHBIN WHTEJJIEKT, MpeANOoJIararoImni

c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh TOHHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHHE, BUJCTH HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHAIBHOU CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYIMPOBaHUsA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONICH CTPEeMIIEHHE K JOCTIDKCHUIO WENH |
yCIiexy, ONTHMH3M, WHHIIMATUBHOCTH, YMEHHE ICHCTBOBATh, MCXONS M3 CBOMX
BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TOHUMATh ASMOIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHUH OOINCHHUsS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COLIMABHBIX HABBIKOB, BKIIFOUAIONINX CIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C
APYTUMH JTIOABMH, 3200THTHCS, TIPOSBISATH HHTEPEC U pa3peraTh KOH(PIUKTHL

B denepanbHbIX ¥ perHOHANBHBIX MPOILEIypax OIEHKH KauecTBa 0Opa30BaHUS
UCTIONIb3yeTcs  TepedeHb  (Koaudukarop) mpoBepseMbIX TpeOOBaHUH K
METalpeIMETHBIM  pe3yJbTaTaM  OCBOSHHS  OCHOBHOW  00pa3oBaTeNbHOM

IpOrpaMMBI CPEIHETO OOIIEro 00pa3oBaHMUs.

[Tepedens (koaudukaTop) mpoBepsIEMbIX
TpeOOBaHUI K METANPEIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeILHOM IPOrpaMMEBI CPETHETO 00IIET0 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM pe3yibTaTaM
MIPOBEPSIEMOI0 | OCBOEHUS OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMbl CPEAHETO

TpeboBaHus |oOmiero oopa3oBaHms

1 [lo3HaBaTenbHble YHUBEpCAJIbHbIE YyueOHbIC NEUCTBUA (lanee -

YY)
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1.1 ba3oBbie noruyeckue aenucTBUA

111 VYcTaHaBIMBaTh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAHUS IS
cpaBHEHHUsI, KjIaccuukanuu u 0000IIeHUs

1.1.2 BbIABAATE 3aKOHOMEPHOCTH U NMPOTUBOPEYMS B PACCMATPUBAEMBIX
SABJICHUAX

1.1.3 CamocTosTenbHO POPMYIHPOBATh U aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;
OTpEENATh eI IeATeIbHOCTH, 33J]aBaTh MapaMeTpbl U KPUTEPUU
UX JTOCTHXKECHHUSI

1.1.4 BHOCUTH KOpPPEKTUBBI B JIE€ATEIHLHOCTb, OLIEHUBATh COOTBETCTBHE
pe3ysibTaTOB  LENsM,  OLIGHHBaTh  PUCKH  [OCJEICTBUM
JesITeIbHOCTU

1.15 Pa3BuBaTh KpeaTMBHOE MBIIUIEHHWE IPU PEIICHUU >KU3HEHHBIX
npo0JieM

1.2 bazosBrle uccienoBaTebCKUE TEUCTBUS

1.2.1 Brnanerp HaBbIKaMH y4eOHO-HMCCIIEIOBATEIBCKOH M IMPOEKTHOM
JesITeIbHOCTH, HaBbIKAaMH pa3pellieHus npodieM

1.2.2 OBnaneHue BUAAMU JIEATEIBHOCTH 1O TIOJYYEHHUIO HOBOT'O 3HAHUS,
€ro MHTEepIpeTaluy, NpeoOpa3oBaHUI0 M IPUMEHEHUIO B
pa3IMYHBIX Y4YEOHBIX CUTyallUsX, B TOM YHCJIE TNPHU CO3JaHUU
y4eOHBIX U COLIMATIBHBIX MPOEKTOB

1.2.3 @opMUpOBaHUE HAYYHOTO THUIA MBIIUICHUS, BIAJCHHE HAay4YHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHATUSAMHU U METOAAMU

1.2.4 BBISBIIATE NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJU3UpPOBATH

3aJa4y, BbIIBUI'aThb T'MIIOTC3Yy €C PCHICHUSA, HAXOAHUTHh aAPryMCHTEI
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JUISL 1I0Ka3aTeNbCTBA CBOMX YTBEPXKACHMM, 3aJ1aBaTh MapaMeTpbl U

KPUTEPUHN PELIECHUS

1.25

AHaHI/I3I/IpOBaTB IMOJIYYCHHBIC B Xo0ae pELICHUA 3aga4uu
PE3YJIbTATHI, KPpUTHUYCCKHU OLICHUBATH ux AO0CTOBCPHOCTD,

ITPOrHO3UPOBATL UISMCHCHUC B HOBLIX YCJIOBHAX

1.2.6

YMeThb MNEPCHOCUTH 3HAHHA B IMO3HABATCIBHYIO U NPAKTHYCCKYIO
obacTn KHU3HEACATCIBHOCTH,

YMETb UHTCTPHUPOBATDH 3HAHUA U3 PA3HBIX IMMPCAMCTHBIX O6J13,CTCI\/JI;
OCYIICCTBIIATH HGHCHaHpaBHCHHBIﬁ IMOUCK IICPCHOCA CPCACTB H

Croco00B eMCTBHS B IPO(HECCUOHATBHYIO CPEly

1.2.7

CrocoOHOCT, W TOTOBHOCTH K CaMOCTOSITCIIBHOMY IOHCKY
METOJIOB PEIICHHSI IPAKTHUSCKUX 3a]a4, IPUMEHEHHUIO Pa3TUIHbIX
METOJIOB ITO3HAHUS;

CTaBUTh W  (GOPMYIUPOBaTH  COOCTBEHHBIE  3aJadyd B
00pa30BaTeNbHON JEATSIHHOCTH U )KHU3HECHHBIX CUTYAIIHSX;
CTaBUTh MPOOJIEMBI W 3aJladyd, JOIMYCKAIOIIUE aIbTePHATUBHBIC
peleHus;

BBIJIBUTaTh HOBBIC HJCH, MPEIAratb OPUTHHAIBHBIC TOIXOABI U
pEIICHMS;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMbI C YYETOM aHalu3a

HMCIOIIUXCSA MATCPHUAJIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB

1.3

PaGota ¢ undopmarueit

1.3.1

Brnagets HaBbikamMu TONydeHHsT WHGOPMAIMM W3 HMCTOYHUKOB
Pa3HbBIX THUIOB, CaMOCTOSTEIBHO OCYIIECTBIATH IOUCK, AHAJM3,
CUCTEMATH3alUI0 M HWHTEPHPETAlUI0 HH(POPMAIUU Pa3IHUYHbIX

BUJIOB U (DOpM TMpeICTaBICHUS
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1.3.2 Co3naBath TEKCTHI B Pa3iW4HbIX (pOpMATax C YUYETOM HA3HAUCHMS
UHPOpPMAIIMM ¥ IENEBOM ayAUTOpUH, BBIOMpas ONTUMAIbHYIO
dopMmy mpecTaBICHHUS U BU3YyaTH3AIUH

1.3.3 OueHnBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(MOpMaLUH, €e
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYECKAM HOpMaM

1.3.4 Hcnons3oBaTh CpeAcTBa MH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJOTUH B pEHICHHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 33134 C COOJIIOACHHEM
TpeOOBaHMII dSPrOHOMHKH, TEXHHUKH OC30MACHOCTH, THUTHUCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M JTHYECKUX HOPM, HOPM
uH(GOPMAIIMOHHON 6€301acCHOCTH

1.35 BrnageTs HaBbIKaMU pacro3HaBaHUS W 3alIUTHl HUH(POPMAIINH,
UH(GOPMAIIMOHHON 0€301aCHOCTU JTUYHOCTHU

2 Kommynukarusabie YV /]

2.1 OO6menue

2.1.1 OcymiecTBIsATh KOMMYHHUKAIIUN BO BCeX cepax KU3HU;

BJIQJIETh PA3IMYHBIMK CTIOCOOAMU OOIICHUS U B3aUMOICHCTBUS

2.1.2 Pa3zBepHyTO W JOrMYHO U3Maratb CBOIO TOYKY 3pEHUS C
UCTOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApPrymMEeHTUPOBAHHO BECTH THAJIOT

3 Perynstusnsie YVY /|

3.1 Camoopranuzanus

311 CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATENBHYIO ACSTEIBHOCTD,

BBISIBJIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE
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3a/aud B 00pa3oBaTeNbHOM  JEATETbHOCTH U KU3HEHHBIX
CUTYaLUSIX;

AaBaThb OLCHKY HOBBLIM CUTYallUAM

3.1.2 CaMOCTOSITEIbHO COCTaBIIATh IJIaH PEHICHUS MPOOJIEMBI C YUETOM
UMEIOIINXCSI  PEeCYypcoOB, COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHU;
nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, Opatb
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHMBATh IPUOOPETCHHBIHN OIIBIT;
crocoOCTBOBaTh  (DOPMUPOBAHUIO U TPOSIBICHUIO  HIUPOKOUN
IPYIUILIMK B Pa3HBIX 00JACTAX 3HAHUHN

3.2 CaMOKOHTPOJTb

3.2.1 JlaBaThb OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHTH KOPPEKTHUBHI B
NeSITETHbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM

3.2.2 Brnanerr HaBhIKaMu TO3HABATEIBHON pediekcHM Kak OCO3HAHUS
COBEpINAEMbIX JEHUCTBUI W MBICIUTEIBHBIX TIPOIECCOB, WX
pE3yJIbTaTOB U OCHOBAHHWI;

UCIIOJIb30BaTh MPUEMBbI peIIeKCHH ISl OLICHKU CUTYaIluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA M CBOCBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIKEHUIO

3.3 OMOIMOHATbHBIA AHTEJIEKT, Mpenoararnun
c(hOpMHUPOBAHHOCTH:

CaMOpPCryJaInupoBaHuA, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHHC
INpruHUMAaTb OTBCTCTBCHHOCTL 3a CBOC IIOBCACHHUC, CIIOCOOHOCTD
AJallTUPOBATLECA K OMOLMOHAJIBHBIM HM3MCHCHHAM W IIPOSABIIATH

TUOKOCTb, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEH  MOTHUBAllMM,  BKIIOYAIOUIEH  CTPEMIICHHE K
NOCTYDKEHUIO 1€MW yClexy, ONTUMHU3M, WHUIUATUBHOCT,

YMEHUE IEMCTBOBATh, UCXOA U3 CBOUX BO3MOYKHOCTEU

INPEAMETHBIE PE3YJIBTATHI

K xonny o0yuenusi B 10 ki1acce npeaMeTHbIe pe3yabTAThl HA 0230BOM YPOBHeE
AOJKHBI  OTPaKaTh C(OPMHUPOBAHHOCTHL Yy OOyYAIONIUXCA  YMeEHHIi:
JEMOHCTPUPOBAaTh HA TMpPUMEPAX pPOJIb M MECTO (PU3HKH B (OPMUPOBAHUHU
COBPEMCHHOW HAYYHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B IPAKTUICCKOHN JCATCIBHOCTH JTFOCH;

YUUTHIBATh  T'PAHMIIBI  MPUMEHEHUS  HM3YyYCHHBIX  (PU3MUECKHX  MOJICIICH:
MaTepuabHas TOYKa, NHEPIHAIbHAS CUCTEMa OTCuéTa, aOCOIIOTHO TBEPAOE TETO,
UJIeaTbHBIA Ta3, MOJIEIN CTPOSHUS Ta30B, )KUIKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUIECKUI 3aps/] IPU PeIIeHUN PU3NICCKUX 3a]1aY;

pacmo3HaBaTh (U3WUECKHe SIBICHUS (MPOIEcChl) W OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
QJIGKTPOJMHAMUKN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
IBW)KCHUE, CBOOOJHOE TMAJCHHWE TeJ, MABIKCHHE 10 OKPY)KHOCTH, WHEPIIHS,
B3auMoeicTBre Te, Tuddy3us, OPOyHOBCKOE IBMIKEHHUE, CTPOCHHUE JKUJIKOCTEH
U TBEPABIX TeI, U3MEHEHUE 00bEMA TEJl MPU HATPEBAHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, WCMApeHHe, KOHICHCAIMs, IUIABJICHUE, KPUCTAIIU3AINs, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU ero HarpeBaHUH B 3aKPHITOM
cocyle, CBS3b MEXKIy TMapaMeTpaMH COCTOSHUSI Ta3a B HU30Ipolieccax,
AIEKTPU3AITUS TN, B3aUMOJICHCTBHE 3aPsI0B;

OMKCHIBATh MEXAaHWYECKOE JBWKCHHE, WCIONb3Yyd (PU3NYECKUE BEIIUMYUHBI:
KOOpJIMHATa, MYTh, TNEPEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIBC TeJla, KWHETUYECKasi PHEPTrus, MOTCHIIMAJIbHAS YHEPTHsl, MEXaHHIECKasl

pa60Ta, MCXaHHMYCCKAasaA MOIITHOCTb,
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MpU ONUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYUH, WX OOO3HAUECHHS W EAUHUIIbI, HAXOAuTh (HOPMYIJIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (PU3NUECKYIO BEIMUYUHY C IPYTUMH BEJIMYHMHAMU;

ONUCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN W TEIUIOBBIC SIBJICHUS, UCMOJIb3YS
dbu3uUecKkue BEIUYUHBI: JABICHHUE Tra3za, TEeMIeparypa, CPEIHssi KUHETHYeCKas
SHEPrus XaOTHYECKOTO JBUKECHUS MOJIEKYJ, CpPEIHEKBaJApaTU4YHAS CKOPOCTh
MOJIEKYJI, KOJTUYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPTUsl, paboTa ra3a, kodduiueHt
MOJIE3HOTO JEUCTBUA TETJIOBOTO JIBUTATENSA;

OpyU OMUCAHUM TPABUJIIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIUYUH, WX OO0O3HAUYCHUS] W EIWHUIBI, HAXOAUTh (OPMYJIBI, CBS3LIBAIOIINE
JTaHHYIO0 (PU3UUYECKYI0 BEJIMYUHY C JAPYTMMU BEJIWYMHAM; ONUCHIBATh M3YUCHHBIC
AJIEKTPUYECKUE CBOWCTBA BEIIECTBA M JJIECKTPUUYECKUE SBJICHUA (MPOLECCHI),
UCTIONB3Ysl (PU3WYECKUE BEIUYUHBI: JICKTPUUYCCKUM 3apsiji, dJIEKTPUUECKOE IOJe,
HaIpPSKEHHOCTD IOJIS, TOTEHIMAJ, PA3HOCTh MOTEHIIHAJIOB;

OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYUH, UX 0003HAYECHUS U CAUHUIIBL;

yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUUHY C APYTHUMH
BEJIMYMHAMUY;

aHANMM3UPOBATh (PU3WUYECKHE TPOIECChl U SBIICHUSA, HCIONB3Ys (U3HUECKHE
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, I u Il 3akonsr HeroToHa,
3aKOH COXPaHEHMUS MEXaHWUYECKOW JSHEPIrHM, 3aKOH COXPAaHEHUs HMIIYJIbCa,
MIPUHLUI CYNEPHO3UIMU CUJI, NPUHIMUIT PABHOIPABUS HWHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYI0 TEOPUI0 CTPOECHHUs BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUHU TEIUIOBOTO ABHKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIC TPUHIMIBI JCHUCTBUS MAalIWH, MPUOOPOB U TEXHUYECKUX

YCTPOWCTB;
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pa3IuvaTh YCIOBHS MX 0€30MaCHOTO UCTIOJIB30BAHUS B TTOBCETHEBHOM JKU3HM;
BBITIOJTHATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SIBJICHUN U TIPOIIECCOB
C HCIIOJIH30BAaHUEM TIPSMBIX, 1 KOCBEHHBIX H3MEPEHUH, ITPH 3TOM (HOPMYITUPOBATH
npoOsieMy/3a7ady U TUIOTE3y Y4EOHOTO IKCIEPUMEHTAa, COOUpPATh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;
OCYIICCTBIISITh MPSIMBbIC U KOCBEHHBIC U3MEPCHHS (DU3UICCKUX BEITUYHH, ITPH ATOM
BBIOMPATh ONTHUMAIBHBINA CITOCO0 M3MEPEHHSI M MCIIOIb30BATh U3BECTHBIC METOIbI
OIICHKW TIOTPEIIHOCTEH W3MEPEHUU; WCCIICI0OBAaTh  3aBUCHUMOCTH  MEXKIY
(U3HYECKUMH BEIIMYMHAMU C HUCIOJB30BAaHUEM NPSIMBIX H3MEPEHHUH, MPU ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3y/IbTaThl MOJYYCHHON 3aBUCUMOCTH
Gu3HUeCKNX BEIMYMH B BUAC TaONWI W TpadHKOB, JCNaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

coOmroath TpaBmia O€30MacHOTO TpyJda NpPU TPOBEACHUM WCCICIOBAHUA B
pamMKax ydeOHOTO OHKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM W MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemath pacuy€THBIC 3a/laydl C SIBHO 3aJaHHOM (PU3NYECKON MOJIENBIO, UCIOJIb3YS
(dusznueckre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4id BHIOMPATH
bU3UYECKyr0 MOJEIb, BBIACHATH (U3UUYECKUE BEIUMYMHBI W (OPMYIIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

pemiaTh Ka4eCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
IEMOYKY PACCYXACHUI C OMOpOM Ha M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3uIecKre SIBICHUS;

MCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIC HH(POPMAIMOHHEIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJSAPHON WH(POPMANMH, TOJMYYCHHOW W3 Pa3IMYHBIX

HCTOYHHUKOB, KPUTHUYCCKH aHAJIM3HUPOBATH I10JIy4aCMYIO I/IH(I)OpMaLII/IIO;
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NPUBOAUTH MPHUMEPHI BKIAJa POCCUHUCKAX W 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

WCIIONB30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOW KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOICTBaMu, AJIi COXPAHEHMS 3/10pOBBSI U COONIOJIEHUS] HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKpY>KalOIIel cpeie;

paboTaTh B TpyMIe ¢ BHITOJHEHUEM PAa3IMYHBIX COIMAIBLHBIX POJIEH, TUIAHUPOBATh
paboTy Tpynmbl, palMOHATBLHO pACHpeNeNiaTh OOS3aHHOCTH M IUIAHUPOBATH
JESTENFHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJCKBATHO OIICHWBATh BKIIA]

KaXXI0TI'o U3 Y4aCTHHUKOB I'PYIIIIBI B PCIICHHUC paCCManHBaeMOﬁ HpO6HeMBI.

K xonny o0yuenusi B 11 kiacce npeaMeTHble pe3yJibTaThbl HA 0230BOM YPOBHE
HOJKHBI OTPaKaTh ¢GOPMHUPOBAHHOCTD Y 00YUAKOIIUXCH YMEHMI:
JEMOHCTPUPOBATh Ha MpHUMEpPaxX pojib M MecTo (QU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHON TEXHUKU H
T€XHOJIOTUM, B MPAKTHYECKOM JEATEIBHOCTH IJIFOACH, LEIOCTHOCTh U €IUHCTBO
br3HuYeCcCKoi KapTHHBI MHUPA;

YUUTBHIBATh TPAHUIIBI MPUMEHEHHS M3YYEHHBIX (PU3MUECKUX MOJENEH: TOUCUYHBIH
ANEKTPUUYECKUI 3apsiji, JIyd CBETa, TOUYECUHBIA HCTOYHUK CBETa, siACpPHAs MOJIEIb
aToMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO sJIpa TPU PEIICHUH (PU3NUECKUX 3a/1a4;
pacno3HaBaTh (pu3udeckue SABICHUS (MPOIECChI) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HKH: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHUCTBUS TOKA, B3aMMOACHUCTBUE
MAarHUuTOB, JJICKTPOMAarHUTHas WHAYKLHS, JEUCTBHE MAarHUTHOrO IIOJs Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsii, 3JIEKTPOMArHUTHBbIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHtepdepeHuus, audppakuuss U MOOJsApU3alUsl CBETa, JUCIEpPCHUs] CBETA,

dboroanexkrpudeckuit 3¢ Pext (poTordheKT), CBeTOBOE NaBICHUE, BOSHUKHOBEHHUE
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JUHEHYATOrO0 CHIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass W HMCKYCCTBCHHAS
PaaNOaKTHBHOCTD;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BeEMIeCTBA (DJIEKTPUUYCCKHUE, MAarHUTHEIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCHOB3YSA (U3HUECKHE BEIUYUHBI:
ANIEKTPUYCCKUHN 3apsJl, CHJa TOKA, JICKTPUUYECKOE HAIPSIKEHUE, JIEKTPUICCKOEC
CONPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOBIKYINAS CHia, paboTa TOKa,
WHAYKIIMS MAarHuTHOrO ToJyisg, cwia Awmmepa, cwia JlopeHlia, MHIYKTUBHOCTH
KaTYIIKH, SHEPTHS JJICKTPHUYECKOTO W MArHUTHOTO TOJICH, MEepUoJ W YacToTa
KosieOaHWi B KOJIeOATCIIBHOM KOHTYpE, 3apsij W CHjla TOKa B IpoIecce
TrapMOHUYCCKUX JJICKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWM IPABHIBLHO TPAKTOBATh (HU3HMUCCKUI
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHS M CIAMHHIIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMU
BEJIMYUHAMU;

OINKCHIBATh W3yYEHHBbIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCTIOIb3Ys (HU3HUECKHE
BEJIMYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPTUS U UMITYJILC (POTOHA, IEPHO/I MOTypacnaaa, YHEPrusl CBsI3U aTOMHBIX SIEp,
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIWHHUIIbI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYI0 BEIUYHHY C JPYTUMU BEIMYMHAMU, BBHIYHCIATH 3HAUCHHUE
(br3UIeCKO BEIMUNHEI;

aHAMM3UPOBATh (PU3WUYECKHE TPOIECChl U SBICHUSA, HWCIONB3YS (U3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MAPAILICITHHOTO
COCOMHEHUSI TNPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTpPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe DiHIITeHa mis Gorodddexra,
3aKOH COXPAaHCHHSI DHEPTHH, 3aKOH COXPAHCHUS HMMITYJhCa, 3aKOH COXPAaHCHUS
AIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TOCTyaaThl bopa,

3aKOH PaJMOaKTUBHOIO pacmlaja, Mpy 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
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3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MPUMEHUMOCTH; OTIPEICIATh HAMpaBJICHUE BEKTOpAa WHAYKIIMH MAarHUTHOTO ITOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M OIMCHIBATh M300pa)KEHUE, CO3/1aBaEMOC TUIOCKHM 3€pPKaJloM, TOHKOM
JIUH30H; BBITONTHATH AKCIICPUMEHTHI 10 HCCICAOBAHUIO (PU3NYSCKUX SBICHUA U
MPOIIECCOB C HCIIOIB30BAaHUEM TIPSIMBIX, U KOCBEHHBIX HW3MEPEHUW: TPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bopMyITHpPOBaTH BHIBOBL;

OCYIICCTBIISITh MPSAMBIC U KOCBEHHBIC U3MEPCHUS (DU3UYCCKUX BEIUYHH, IIPH dTOM
BBIOMpATh ONTHUMAIBHBINA CITOCOO M3MEPEHHS M MCIOIb30BAaTh U3BECTHBIC METO/IbI
OIICHKY TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C HCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJAE TaOIMUI] U TpadUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUSA; COOMIOAATh IpaBuiia 0€30MacHOTO
TpyJa TpH TPOBEICHUU HCCIEIOBAaHUI B paMKax Y4YeOHOro HSKCIEpPUMEHTA,
y4eOHO-UCCIEIOBATENIbCKOM ¢ TPOEKTHON JESITENIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemath pacy€THBIC 3a/la4d C SIBHO 3aJJaHHON (U3MUYECKOW MOJENbI0, HCIOIb3YS
¢dusznueckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4d BHIOMPATH
¢uznyueckyro  MoONeNb, BBIACHATh (U3UYECKUE BEIUYUHBI U (HOpMYIIBI,
HeoOXonuMbIe NIl €€ pEelIeHUs, MPOBOJANTH PAcu€Thl U OIICHUBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3UUECKON BETUYNHBI,

pemaTh Ka4eCTBEHHBIC 3aJ]a4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIC MH(POPMAIMOHHEIC

TEXHOJIOTUU I TOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUU U NPEACTABICHUSA



23

y4eOHOM ¥ Hay4YHO-IONYJIAPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYAEMYI0 HH(OPMALHIO;

OOBSACHATHh MPUHLMIBI JEHCTBUSA MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;
MPUBOJUTh TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKA U TEXHOJOTWMH; HCMOJb30BaTh TEOPETHUECKHE 3HaHUS MO (U3HKE B
[IOBCETHEBHOM JKU3HU s o0ecnedeHuss O€30MacHOCTH IpU OOpalleHuu C
npuOoOpaMu MU TEXHUYECKHMMH YCTPOWCTBAMH, [JIi COXPAaHEHHUS 3/I0pPOBbS H
COOJIIO/IEHNS] HOPM DKOJIOTHYECKOTO MTOBEAEHUS B OKpPYIKaIOLIEH cpee;

paboTaTh B TPYMIIE C BHIMOJIHEHUEM PA3IMUYHBIX COLMAIBHBIX POJeH, TUIaHUPOBAThH
paboTy Tpymmbl, palMOHAIBHO paclpeneisTh OOf3aHHOCTH M IUIAHUPOBATh
NEATENIbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, AaJCKBAaTHO OLIEHUBATh BKJIAJ

Ka)KJI0TO M3 YYACTHUKOB I'PYIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

B ¢denepanbHbIX M pervoHa’IbHBIX MpOIEAypax OIEHKM KadecTBa 00pa3oBaHUs
UCTIONIb3yeTC  mepeyeHb  (KoauduKaTop) paclnpeiesieHHbIX 1O  Kiaccam
IIPOBEPSIEMBIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTElIbHOM

IIPOrpaMMBI CPEIHETO OOIIEro 00pa30BaHMs U JIIEMEHTOB COICP)KaHMS 110 (PHU3HKE.

[TpoBepsiembie TpeOOBaHMS K pe3ybTaTaM OCBOCHUSI OCHOBHOM

oOpazoBatenpHOM nmporpammel 10 (kmacc)

Kon [IpoBepsieMble NpeAMETHBIE pE3YJIbTATBl OCBOCHUS OCHOBHOU
MPOBEPSIEMOT0 | 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 001Ier0 00pa3oBaHMs

pe3ynbTara

10.1 JleMOHCTpUpOBaTh Ha TMpUMEPAX pOJIb M MECTO (PU3UKH B
dbopMuUpOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B

Pa3BUTHUU COBPEMEHHON TEXHUKH W TEXHOJIOTHMWA, B MPAKTHYECKOU
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NEeATEIbHOCTH TI0JICH

10.2

VYuuThIBaTh TpPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3NYECKHUX
MOZECIJIEN: MaTepualibHas TOYKa, UHEPLUAJIbHAs CUCTEMa OTCYETa,
aOCONIOTHO TBEPIOE TEJIO, HWACAIbHBIA Ia3; MOJIEINU CTPOSHUS
ra3oB, JKMIKOCTEM M TBEPABIX TeJ, TOYEUHBIH JJIEKTPUYECKUU

3apAan - nNpyu peuICcHun (I)I/ISI/I‘IGCKI/IX 3aa4

10.3

Pacno3naBath ¢usnueckue sBiICHUS (MPOLECCHl) U OOBICHITh HX
HA OCHOBE 3aKOHOB MEXaHHKHU, MOJEKYISIPHO-KUHETUYCCKON
TEOPHUH CTPOSHHUSI BEIIECTBA U DJEKTPOJUHAMHUKN: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJIMHEHHOE  JBWKEHHE, CBOOOIHOE
najeHue  TeJd,  JBWKEHHE 10  OKPYXXHOCTH,  HHEpIHS,
B3auMozencTeue Ten; auddys3us, OpPOYHOBCKOE JIBHXKCHUE,
CTpOEHUE KUJIKOCTEN U TBEPABIX TEJ, U3MEHEHUE 00BbeMa Tell Mpu
HarpeBaHuM (OXJIAXKJEHUHU), TEIUIOBOE paBHOBECHE, MHCIIApEHUE,
KOHJEHCAIus, MJIaBJIeHNe, KPUCTAILTU3AIHS, KUTIEHHE, BIaKHOCTh
BO3/lyXa, TOBBIIICHUE JABJICHUS Tra3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJI€, CBA3b MEXIY MapaMeTpaMu COCTOSIHUA Ta3a B

U30IIPOIIECccax; AIEKTPU3AIUs TeJl, B3aUMOJIEHCTBHE 3apsI0B

10.4

OnucpiBaTh MEXaHWYECKOE JIBIKCHHE, HCIONB3ys (u3ndecKue
BCJIMYMHBL:  KOOpAWHATa, IIyTh, MEPEMENICHUE, CKOPOCTb,
YCKOpPEHHE, Macca Teja, CWIAa, HUMITYJIbC Tejla, KHUHETHYEeCKas
SHEprus, IMOTEHIMaJbHAs DJHEPrus, MeXaHudeckas paborTa,
MEXaHWYECKasi MOIIHOCTb; MPU OMUCAHUH MPABHJILHO TPAKTOBATh
(U3UYIECKUIA CMBICIT HMCIIOJIB3YEMBIX BEJIWYWH, WX O0O3HAYCHHS U
€MHUIBI, HAXOAUTh  (OPMYJbI,  CBS3BIBAIOIIUE  JAHHYIO

(bU3UYECKYIO0 BEIUYUHY C APYTUMU BETMUYMHAMU

10.5

OmnuceIBaTh HN3YYCHHBIC TCILIOBBLIC CBOMCTBA TE€I M TEIJIOBHLIC
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SIBJICHUSI, WCIIONB3Yysl (PU3NYECKUE BEIWYWHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpedHss KHHETUYECKas OJHEPTrus XaoTHUYECKOTO
JBUKEHUS MOJICKYJ, CpPEIHEKBaJIpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprus, pabora rasa,
KO3 PUIIMEHT TOJIE3HOTO ACHCTBUS TEIJIOBOIO JBUTATENS; IMPHU
ONMMCAaHWK  TPABWIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIb3YEeMBIX BEJIMYUH, UX 0003HAYCHUS W CIMHHUIIBI, HAXOINUTh
(GOpMyIIBI, CBS3BIBAIONINE JAaHHYIO (HU3UYCCKYI0 BEIUYUHY C

APYTUMHU BCIIMUNHAM

10.6

OnuchiBaTh M3Y4YCHHBIE DJJICKTPUYECKHUE CBOMCTBA BEIECTBA U
AJIEKTPUUYECKUE SBJICHHUS (MIPOIECChI), HCIONB3Ys (Pu3nuecKue
BEJIMYMHBI:  DJEKTPUUYECKUH  3apsj, DJICKTPUYECKOoe  TOJe,
HANPSDKEHHOCTh T0JIsI, MOTEHIMal, Pa3HOCTh IMOTEHIIHMAJIOB; IMpHU
ONMMCAHUM  TPABWIBHO  TPAaKTOBaTh  (PUBMYECKUA  CMBICI
UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAYEHUS U €IMHUIIbI; YKA3bIBATh
dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C

APYIruMHU BCIMYHMHAMHA

10.7

aHANMM3UPOBATh (DU3UYECKUE TPOIECCHl U SBICHUS, HCIOIb3YS
¢du3nueckre 3aKOHbI M MPUHIIUIBI: 3aKOH BCEMUPHOTO TITOTEHUS,
I, I u I 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUH, 3aKOH COXPAaHCHHS HUMIYJIbCA, MPUHLUII CYNEPHO3ULUU
CWJI, TPUHLWI PAaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KHHETUYECKYI0  TEOPHIO  CTPOECHUs  BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEOHEW KHHETUYECKOM DHEpPruu
TEIJIOBOTO JBMXKEHUSI MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypoi,
MIEPBbIN 3aKOH TEPMOJIMHAMHUKU; 3aKOH COXpaHEHUS
3JIEKTPUYECKOr0 3apsana, 3akoH KyioHa; mpu 3TOM pas3nuyarh

CIOBECHYIO  (pOpPMYJIHMPOBKY 3aKOHa, €ro MaTreMaTH4ecKoe
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BBIP@YKEHUE U yCIOBUs (IpaHULbI, 00IaCTH ) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE NMPUHLMIBI IEUCTBUS MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI[HCBHOﬁ KHU3HHU

10.9

BBIMOMHATE DKCHEPUMEHTHI TI0 HCCICAOBAHUIO  (PU3UUIECKUX
SIBIICHUI U TIPOIIECCOB C HCIIOJIE30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (OpMyIUpoBaTh Mpodiemy (3agady) U
THIOTE3y y4eOHOro JKCIEepUMEHTa, CcoOMpaTh YCTAaHOBKY U3
NPE/UIOKCHHOTO  O0OpYyNOBaHUS,  NPOBOJIUTH  ONBIT U

(bopMyITUPOBATH BHIBOJIBI

10.10

OC}’IIIGCTBJISITI) MNpAMBIC W KOCBCHHBIC H3MCPCHUA (1)1/13I/IIIGCKI/IX
BCIIMYMH; IIPH 9TOM BBI6I/IpaTI> ONTHUMAaJIBHEIN CIIOCO0 HU3MCPCHUA U
HUCIIOJIB30BaTb  HM3BCCTHBIC MCTOABI  OIICHKHU HOPp@HIHOCTGﬁ

U3MEPEHUMN

10.11

HccnenoBath 3aBUCHMOCTH MEXKIY (DU3UYCCKUMHU BEIIMYUHAMU C
UCII0JIb30BAaHUEM TIPSIMBIX U3MEPEHUI; MIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3YJIBTATHl MOJYYCHHOW 3aBUCHMOCTHU
(bU3UYECKUX BEIMYHMH B BUJE TaOJIUIl M TPa(UKOB, JACIaTh BHIBOIBI

I10 pC3yJibTaTaM HCCIICAOBAHUA

10.12

CobOmomate mpaBuia O€30MACHOTO TpyAa TMpPU TMPOBEACHUU
UCCICOBAaHUM B paMKax y4eOHOro JKCIepHMEHTa, Y4eOHO-
HCCJIEI0BATEIbCKOMN 51 MIPOEKTHOMN JIEATEIILHOCTH C
HCIIOJIb30BAHUEM HM3MEPHUTEIBbHBIX YCTPOMCTB M J1a00OpPaTOPHOTO

00opyT0BaHUS

10.13

Pemiate pacueTtHble 3alauyd C SABHO 3aJlaHHOW (U3UYECKOU

MOACJIBIO, HCIIOJIIb3Y:A (1)I/ISI/II-ICCKI/IC 3aKOHbI MW IIPUHOMIIBI, Ha
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OCHOBE aHaJln3a yCJIOBUS 3aJa4M BBIOMpATh (PU3NYECKYIO MOJEIIb,
BBIIEIATh (DU3UUECKUE BEIUYMHBI U (POPMYJIbI, HEOOXOAUMBIE ISt
€€ pEILIeHHUs, MPOBOJUTh pPACUeThl M OLIEHUBATh PEaJTbHOCTh

NOJIYYEHHOI'0 3HAaYeHUs PU3NYECKON BETUUMHBI

10.14

Pemratb  kadecTBEHHBIE  3aJauyd: BBICTpAWBAaTh  JIOTMYECKHU
HEMPOTHUBOPEUMBYIO IIEMOYKY PACCYyKIEHUHM C ONOpoll Ha

N3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U (1)I/ISI/IIICCKI/IC SABJICHUA

10.15

Ucnonb3oBaTh NpuU pelIeHHH Y4EeOHBIX 3a7ady COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTHM JJIA TOHMCKA, CTPYKTYpHUPOBaHUS,
UHTEPIPETAIMU U MIPEACTABICHUS y4eOHOU U HAyYHO-TIOMYJISIPHON
uHpOpMaIMK,  TOJTYYEHHOM M3  pa3IMYHBIX  MCTOYHHUKOB;

KPUTHUUYECKHU aHAJTM3UPOBATh MOy4yaeMyr HH(OpMaIIHIO

10.16

[TpuBOAUTH MPUMEPHI BKIIAJa POCCUUCKHUX U 3aPYOSKHBIX yUEHBIX-
¢u3MKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  MIPOIECCOB

OKPYZKaromero Mmmupa, B pa3BUTUC TCXHUKU U TEXHOJIOTUM

10.17

Hcnons3oBaTh TeOpeTHUECKUE 3HAHUS 110 (PU3UKE B MIOBCETHEBHOM
KU3HM 11 obecrmiedeHus: OE30MAacHOCTH TP OOpaleHuud ¢
npuOopaMu U TEXHUYECKUMH YCTPONUCTBAMH, JJISI COXPAHECHHS
3I0POBbSI U COOJIFOJICHHSI HOPM JKOJIOTHYECKOTO TIOBEJCHHS B

OKPY’KAIOIIEH Cpefie

10.18

PaGoTtarh B Tpymme C BBIMOJHEHHUEM pA3IUYHBIX COIUATBHBIX
poJie, MIaHupoBaTh pabOTy TPy, PAlMOHATIBHO PACPEEIATh
00S13aHHOCTH W TIUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYyalMsiX, aICKBAaTHO OLICHMBATh BKJIAJl KAXKJIOTO U3 YYaCTHUKOB

TPYIIIBI B PEUICHUE pacCMaTpUBaeMOi poOIeMbl

[TpoBepsiemble 31eMeHThI coaepskanus (10 kiacc)




Kon Kon [IpoBepsieMblI€ 3JIEMEHTBI COAEPHKAHUS
paszena |mpoBepsieM
oro
AIeMeHTa
1 OU3NKA U METOJIbI HAYYHOI'O I[TIO3HAHUA
1.1 dusnka - Hayka o npupoae. HaydHwie MeTOBI
NO3HAHUS OKpY’Karollero mupa. Ponb skcriepumeHTa u
TEOpUHU B MPOLECCe MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT
B (hu3mKe
1.2 MopenvupoBanue (PpU3NYECKUX SIBICHUN U IMPOLIECCOB.
Hayunbie rumnore3sl. dusnueckue 3aKOHbI U TEOPHHU.
['panunbl  mpUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Mpunun cootBercTBUd. Ponb u Mecrto ¢usuku B
(dbopMHUpOBaHUU COBPEMEHHOW Hay4HOU KapTUHBI MUPA,
B IIPAKTUYECKOM JESITEIIbHOCTH JIIOACH
2 MEXAHUKA
2.1 KMHEMATHKA
2.1.1 Mexanndeckoe JIBH)KCHUE. OTHOCUTEIBHOCTD
MexaHuueckoro  nBmkeHus.  Cucrema  orcuera.
TpaekTopus
2.1.2 [lepemenienrie,  CKOpOCTh  (CpelHSII  CKOPOCTb,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHHUE MaTepHalbHOMI
TOYKH, UX NPOEKIUHU HA OCH CHUCTEMbl KOOpJIHUHAT.
CroxeHue nepeMeIieHil 1 CI0KEHUE CKOPOCTeH
2.1.3 PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJUHEUHOE
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nBwxeHue. I'paduku  3aBUCUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH M  IEepEeMEIICHUs

MaTepI/IaHBHOﬁ TOYKH OT BPECMCHHA

2.1.4

CBoOoaHOe nageHue. Y CKOpeHrue CBOOOIHOTO MaAeHus

2.1.5

KpuBonnHeitHoe aBuKeHHE. PaBHOMEpHOE NBHKEHUE
MaTepuaJlbHOM TOYKM II0 OKPYXXHOCTH. YIUIOBas
CKOpOCTb, JIMHEWHAass CKOpocTh. Ilepuwon u wacrora.

HGHTpOCTpeMI/ITCJIBHOC YCKOPCHHUC

2.1.6

TexHuyeckue yCTpOﬁCTBa: CIIMAOMCTpP, ABHIKCHUC

CHapsA 0B, HCITHBIC U PCMCHHBIC IICPCIadn

2.1.7

[Ipaktuueckue paboTel. W3MepeHHe MrHOBEHHOU
ckopoctu. MccrmenoBaHue  COOTHOLIEHUS  MEXAY
IyTSAMH, TPOUJACHHBIMU TEJIIOM 3a IIOCIEIOBATEIbHbIC
pPaBHBIE NPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKECHUN C HAYIbHOW CKOPOCTBI), PABHOW HYIIIO.
N3yueHue nBUKEHUSA IIapuKa B BS3KOM KUJIKOCTH.
N3yuenue JBUKCHUS Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

2.2

TIMHAMUKA

2.2.1

[Ipuanun otHocurenbHOCTH ['anunes. IlepBelid 3aKOH

Hprotona. lHepumanbHble CHCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [lpuHiun cynepno3uuum cui

2.2.3

Bropoii 3akoH HproToHa ayisi MaTepuanibHOM TOYKHU B
uHepuuansHoi cucreme otcueta (MCO). Tperunit 3akoH

HrroTona AJIA MaTCPpHUaJIbHBIX TOYCK
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2.2.4 3akoH BceMUpHOro tiarorenus. Cuna Tsokectu. [lepBas
KOCMHYECKasl CKOpocThb. Bec tena

2.2.5 Cwiia ynpyroctu. 3akoH ['yka

2.2.6 Cuna Ttpenusa. Cyxoe Tpenne. Cumia TpeHUs
CKOJBXEHUsIT W cwia TpeHus mnokos. Koadduiment
tperus. Cuja COMPOTHRIICHHS TIPU JBIKCHUU Teja B
KUJTKOCTH WJTH Ta3e

2.2.7 [ToctynarensHoE " BpaIllaTEIbHOE JIBMDKEHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8 MOMEHT CHuJIbl OTHOCUTENIBHO OcH BpamieHus. Ilnedo
cuibl. Y cioBus paBHoBecus TBepaoro tena B UCO

2.2.9 TexHudeckne yCTpONCTBA: TOMIIUITHUKH, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [IpakTudeckue paboTel. M3yueHue nBrkeHUs Opycka

10 HAKJIOHHOM IUIOCKOCTH IOJ JEUCTBHUEM HECKOJBKUX
cun. HccnenoBaHne 3aBUCHMOCTH CUJI  YOPYTOCTH,
BO3ZHUKAIONIUX B JnepopMupyeMod TpyKUHE U
pe3nHOBOM oO0pasiie, OT BEIUYHHBI UX JehOpMAIIHH.
UccnenoBanne ycioBUM paBHOBECHUS TBEPIOIrO TeIa,

HMCIOIICTO OCh BPAIICHUA

2.3

3AKOHbBI COXPAHEHUNA B MEXAHUKE

2.3.1 Nmnynbse MaTepuaabHON TOYKH, CUCTEMBI
MaTePHAIBHBIX TOYeK. MMMIynbCc CHUIIBI M W3MEHEHHE
UMITyJIbCa Tea

2.3.2 3akoH coxpaHenuss umnyinbca B HMCO. PeaktuBHOE
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JBW)KECHUE

2.3.3 PaGota cumebl

2.3.4 MoniHOCTb CUIIBI

2.3.5 Kunernueckass  sHepruss  MaTepUAIBHOM  TOYKHU.
Teopema 0 KHHETHUECKOM dSHEPTUU

2.3.6 [loreHunanbHas oHeprus. lloTeHumaneHass >Heprus
yrnpyro nehopMUpOBaHHONW TPYXUHBI. [loTeHIIManpHasS
SHEprus Tena BOJU3U MOBEPXHOCTH 3eMIIH

2.3.7 [loreHnanbHbPIE W HEMOTEHIWANbHBIE CHIBL. CBS3b
paboThl  HEMOTEHUUATBHBIX CHJI C HW3MCHECHHEM
MEXaHMYECKOW SHEPrMH  CHUCTEeMBbl  Tell.  3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHaudeckne yCTpOWCTBa: JBM)KCHUE PAKET, BOJOMET,
KOMEP, MPY>KUHHBINA TUCTOJET

2.3.10 [IpakTrdyeckue paboTel. M3ydeHue CBSI3M CKOpOCTEH

TE€JI TIpU HEynpyrom yaape. KHccimenoBanue CBs3u

pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHUUYECKOM OHCPIUn

Tena
3 MOJIEKVYJIAAPHAA ®U3NKA U TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUN

3.1.1

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KUHETHUYECKOM
Teopuud.  bpoyHoBckoe — aBwkeHue.  Juddysus.

XapakTep JBWXCHUS MW B3aUMOJICUCTBUS YaCTHI]
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BELIECTBA

3.1.2 Mopenu cTpoeHus ra30B, )KUAKOCTEN U TBEPABIX TEI U
0oObSICHEHHE CBONCTB BeIECTBA HAa OCHOBE JTHUX
MOJEeIIeH

3.1.3 Macca monekyn. KommnuectBo BemiectBa. IloctosHHas
ABoraapo

3.14 TennmoBoe paBHOBecue. Temmneparypa U €€ U3MEpEHHUE.
[ITkama Tremnepatyp Llenbcus

3.1.5 Mogens wupaeanbHoro rta3za. OCHOBHOE YypaBHEHHUE
MOJICKYJISIPHO-KHHETUUECKOM TEOPUHU UJICaJIbHOTO Ta3a

3.1.6 AOcomoTHas ~ TeMIeparypa Kak Mepa  CcpeaHei
KUHETUYECKON HHEPTUM TEIUIOBOTO IBUKEHUS YACTHI]
raza. [lIkana remnepatyp KenbBuna

3.1.7 VpaBuenue Kinaneilipona - MenzgeneeBa. 3akoH
JlansTOHa

3.1.8 I"azoBbie 3akoHBI. M30mporeccsl B uicaabHOM rasze ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: M30TEpPMa,
nu30xopa, n3obapa

3.1.9 TexHuueckue ycTpoucTBa: TEpMOMETP, OAPOMETP

3.1.10 [Ipaktuueckue pabotel. M3mMepeHne macchl BO3ayxa B

KJIacCHOW KomHare. HMcciegoBanme 3aBUCHUMOCTH

MCXKAY IIapaMCTpaMn COCTOAHUS Pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJMHAMUKHN

3.21

TepMmoauHamuueckas cucrtema. BHYTpeHHssSI 3Heprus
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TEPMOJMHAMUYECKOM CHUCTEMBI M  CIOCOOBI €€

HU3MCHCHUA

3.2.2

KonuuectBo TemioTsl U padbora. BHyTpeHHsa 3HEprus

OOJHOATOMHOI'O HACAJIBHOI'O ra3a

3.2.3

Bunst TEeIJIONepe1ayun: TEMJIONPOBOIHOCTD,
KOHBEKIIMS,  W3JIydeHue.  TelmioeMKOoCTh  Tena.
VY nenbHas TEIMI0EMKOCTh BELIECTBA. Pacuer

KOJIMYCCTBA TCIUIOTHI IIPU TCIJIOIICPCaAUC

3.2.4

HepBBIﬁ 3dKOH TCPpMOJNHAMUKMU. HpI/IMCHCHI/IC IMepBOro
3aKOHa TCPMOJANHAMUKHN K H30IIponecccam.

['paduueckas uaTepnperanus padboThl raza

3.2.5

TeroBbie MamuHbl. [IpUHIUIIBI JEHCTBUSA TEIUIOBBIX
mamuH. [IpeoOGpa3oBanuss HSHEPruM B  TEIUIOBBIX
mamuHax. Koagduiment nonesnoro aeicteus (nanee -

KII) TeroBoit mamunsl. [ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOGpaTtumocTh
npoleccoB B  mOpupoae. TemioBble  JBHUraTelu.

DKOJOTUYECKUE MPOOIEMBI TETIIOIHEPTETHKU

3.2.7

TexHuueckne yCTPOMCTBA: JBUIaTEb BHYTPEHHETO

cropaHusi, ObITOBOI XOJIOAMIBLHUK, KOHJIUITHOHED

3.2.8

[IpaktTueckue  pabotel.  M3mepeHue  ynenbHOU

TCIIIIOCMKOCTHU

3.3

AT'PEI'ATHBIE COCTOAHUA  BEHIECTBA. ®A3OBbIE
INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjaeHcauusd. HcmnapeHue u
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KAMEHUE. YJenpHas TemioTa 1apooOpa3oBaHMs.
3aBUCUMOCTh TEMIIEPATypPbl KUTICHUSI OT JIABJICHUS

3.3.2 AOcCoIoTHAasE U OTHOCUTEJIbHAS BIIAXKHOCTH BO3ayXa.
Haceennsiid nap

3.3.3 Teepnoe teno. Kpucrammmueckue m amopdHbie Tena.
AHM30TpONIUSI  CBOMCTB  KpuctauioB.  JKujakue
kpuctaisl. CoBpeMEHHbIE MaTepHalIbl

3.3.4 [InaBnenve W KpucTamu3zanusg. YAedbHas TeIioTa
wiasnenus. Cyonumanus

3.3.5 VYpaBHeHue TeroBoro dajsaHca

3.3.6 TexHuueckure ycTpoucTBa: TUTPOMETP U TCHUXPOMETP,
KaJIOpUMETpP, TEXHOJIOTMU TOJIYYeHHUS] COBPEMEHHBIX
MaTepuasoB, B TOM UHWCJIE HAHOMATEepUAJIOB, U
HAHOTEXHOJIOTHH

3.3.7 [IpakTryeckue pabotel. M3MmepeHWe  BIaKHOCTH
BO3/yXa

4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DJNeKTpu3alus Tel. DJaeKTpudeckui 3apsan. J[Ba Buma
AIEKTPUYECKHUX 3apsiI0B

4.1.2 [IpoBOIHNMKH, TUINEKTPUKN U HOJIYITPOBOIHUKH

4.1.3 3aKOH COXpaHEHUS NEKTPUUYECKOTO 3apsijia

414 B3aumoperictBue 3apsanoB. 3akoH Kynona
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4.1.5 DIIEKTPUYECKOE ToJIE. HanpsxeHHOCTB
anekTpuueckoro noisd. IlpuHmMO  cynepno3uuuu.
JIMHUM HANPSYKEHHOCTH AIIEKTPUUYECKOTO MO

4.1.6 PabGora cun anektpoctatudeckoro mojs. [lorenmman.
PasHocTh nOTEHIIMATIOB

4.1.7 [IpoBOAHMKM W  JHUAJIEKTPUKM B  IOCTOSIHHOM
ANEKTPUUECKOM noJie. Jusnekrpuyeckast
POHUIIAEMOCTh

4.1.8 DnekTpoeMKocTb.  KoHaeHcaTop.  DJIEKTPOEMKOCTh
IUIOCKOTO  KOHAEHcaTopa. OHEprus  3apsyKEHHOTrO
KOHJIeHCaTopa

4.1.9 TexHuueckue ycTpoiCTBa: JIEKTPOCKOI, FIEKTPOMETP,
AJEKTpOCTAaTUUYECKas 3allluTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP

4.1.10 [IpakTudyeckue paboThl. M3MepeHHe 3IeKTPOSMKOCTH

KOHACHCATOpa

4.2

I[IOCTOSHHBIM  DJIEKTPUYECKMM TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2.1

YcnoBus Cym€cCTBOBAHHA IIOCTOAHHOI'O
QICKTPHUYICCKOI'O TOKa. HNcrounnku Toka. Cuiia TOKa.

TloCTOSIHHEBII TOK

4.2.2

Hanpsixenne. 3akon OMa 7151 ydacTka LUEnu

4.2.3

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. Y nenbHOE

COIMPOTHUBJICHUC BCIICCTBA
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424 [TocnenoBarenbHOE, napajieabHoe, CMEIIaHHOE
COeIMHEHNE MPOBOJHUKOB

4.2.5 PaGota snextpuueckoro Toka. 3akon [xoyns - Jlenua

4.2.6 MOIIHOCTB JIEKTPUUECKOTO TOKA

4.2.7 anexkTpoaBrxkymas cuna (ganee - 9J(C) u BHyTpeHHEE
CONPOTUBIICHUE HCTOYHHMKA TOKa. 3akoH Oma g
MOJIHOU (3aMKHYTOM) anekTpudeckoi 1enu. KopoTtkoe
3aMbIKaHHE

4.2.8 DJIEKTPOHHAsI MPOBOJMMOCTb TBEPABIX METAILIOB.
3aBUCHUMOCTD COTIPOTUBJICHUS METaJIJIOB oT
TeMriepatypbl. CBEpXIIPOBOIUMOCTD

4.2.9 DNeKTpuueckui  Tok B BakyyMe.  (CBoiicTBa
AIIEKTPOHHBIX MYYKOB

4.2.10 [TonynpoBoguuku.  CoOCTBEHHass ©  NpUMECHas
IPOBOAMMOCTh  TMOJIYNIPOBOAHUKOB. CBoiicTBa  p-N
nepexoa. [lomympoBogHUKOBBIE TPHOOPHI

4211 DNEeKTPUYECKU TOK B 3JIEKTPOJIUTAX.
DNEKTpOIUTHYECKAS AUCCOLUALIUS. DIEKTPOIHN3

4.2.12 DOnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIN  paspsiA.  PasznmuunHble  TUIBI
CaMOCTOSITENBHOTO pa3pana. Monnus. [lnazma

4.2.13 TexHuueckne yCTpOMCTBa: aMIepMeTp, BOJIbTMETP,

peocTaT, UCTOYHMKHA TOKA, DJIEKTPOHArpeBaTelIbHbIC
puoOOpHI, 3JIEKTPOOCBETUTEIIHLHBIE npuoOpHI,

TEPMOMETP  COINPOTHUBIICHUS, BAKYYMHBIM  JUOJ,
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TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBHIN

INOJ1, TadbBaHUKA

4.2.14 [Ipaktuueckue pabotThl. M3ydyeHue CMEIIAHHOTO

COEIMHEHUS PE3UCTOPOB.
N3mepenne 3/IC ucTOUHMKA TOKA M €r0 BHYTPEHHETO

COMMPOTHUBJICHHA. Ha6JIIOI[eHI/IC JJICKTPOJIN3a

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM porpammel (11 kiacc)

Kon
IIPOBEPSEMOTO

pe3ynbTaTa

HpOBepHQMBIC NpCaAMCTHBIC PE3YJIbTAaTbl OCBOCHUMA OCHOBHOH

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus

111

JleMoHCTpupOBaTh Ha TIIpUMEpax pojilb M MeCTO (PU3HKUA B
dbopMuUpOBaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B
Pa3BUTHU COBPEMEHHON TEXHUKHU M TEXHOJIOTHW, B MPAKTHUYECKOU
NEATeIbHOCTH JIFOICH, IICJIOCTHOCTh W E€AUHCTBO (PU3HYECKOMN

KapTUHBI MUpa

11.2

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKHUX
MOJEJICH: TOYCUHBIM DJICKTPUUECKHUM 3apsid, SACpHAsT MOJIEIb
aToMa, HYKJIOHHas MOJEIb AaTOMHOIO sJpa IpHU pPEUICHUU

bu3uIecKuX 3a1a49

11.3

PacnioznaBath Qusnyeckue siBIeHUs (MPOIECCHI) U OOBICHATH MX
Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKA W KBAaHTOBOW (PU3WKWU:
ANEKTPUYECKAS TPOBOAUMOCTbD, TEINIOBOE, CBETOBOE, XUMUUYECKOE,
MarHUTHOE  JIEWCTBHS  TOKAa, B3aUMOJCHCTBUE  MArHHUTOB,
3JIEKTPOMArHUTHAs WHAYKIUSA, JCWCTBUE MArHUTHOTIO IOJS Ha

IMPpOBOAHUK C TOKOM H HBH)KYIHHP'ICH 3apAaa, 3JICKTPOMAarHUTHBIC
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KoieO0aHHUsT W BOJHBI, NPSAMOJMHEHHOE PACHpOCTPAHEHHE CBETA,
OTpakeHWe, TMpejoMiieHue, uHTepdepeHuus, Audpakuus Hu
NoJiIpu3alMsl  CBeTa, JAUCHepcHs cBeTa, (HOTOIIEKTPUUECKUI
abpdext (bhoTodddexT), CBETOBOE aBJICHHE, BO3HUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJa, €CTEeCTBEHHas U

HCKYCCTBCHHAA PAIHOAKTUBHOCTD

11.4

OnuceiBaTh M3yYCHHBIE CBOWCTBA BENIECTBA (DJICKTPUYECKUE,
MarHuTHBIC,  ONTHUYECKUE,  DJICKTPUYCCKYI0  IMPOBOJUMOCTH
Pa3IUYHBIX CpE) M JJICKTPOMArHUTHBIC SIBICHHS (ITPOIIECCHI),
UCTIONIBb3Ys (PU3WYECKHUE BEITUYMHBI: IJICKTPUYCCKUN 3apsj, CHiia
TOKa, AIIEKTPUYECKOE HaTpsDKEHUE, AIIEKTPUUECKOE
CONIPOTUBIICHHUE, pPa3HOCTh moTeHnmano, JJIC, pabora TOKa,
WHAYKIMS MarHuTHOrO Tojsl, cwia Awmmepa, cuna JlopeHia,
WUHIYKTUBHOCTH KaTYIIKH, YHEPTHSI JIEKTPUIECKOTO U MAarHUTHOTO
TOJIeH, TIEpUOJl U YacToTa KOJIeOaHW B KOJIeOATeTbHOM KOHTYpE,
3apsi W cHjJa  TOKa B TPOIECCe€  TapMOHUYECKUX
AJIEKTPOMArHUTHBIX  KojieOaHui, (OKYCHOE pacCTOSHUE H
ONTHUYECKasl CWJIA JIMH3bI, TIPU ONMHCAHWH TMPABWIBHO TPAaKTOBATh
(U3NIECKUIT CMBICIT UCTIONB3YEMbBIX BEIUYHH, UX 0003HAYCHUS U
CAVHUIIBI,  YKa3blBaTh  (POPMYIbI,  CBSA3BIBAIONINE  JAHHYIO

(bu3HUeCKyI0 BEIMUNHY C IPYTUMHU BETMYUHAMU

115

OnuchlBaTh HM3yYEHHBIE KBAHTOBBIE SIBICHUSI U MPOLECCHI,
UCTIONB3Ys (DM3UYECKUE BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U YaCTOTa CBETA, DHEPTUsI U UMITYJIbC (DOTOHA,
NEpUOJ MOJIypaclaaa, SHEPrus CBS3M AaTOMHBIX SJ€p; NpHU
ONMHMCAHWKM  TPABUIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHULIbI; YKa3bIBaTh

dbopMynbl, CBS3bIBAIONIME JAaHHYIO (DU3UYECKYIO BEIUYUHY C
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APyrumMu BCINMYHWMHAaMHU, BBIYUCIIATDH 3HAa4YCHUC (bHSH‘IGCKOfI

BCJINYHHBI

11.6

AnanuzupoBaTh (U3MYECKUE NPOLECChl U SIBICHUS, HCIOJb3YS
¢u3nueckre 3aKOHbBI W NOpUHIUIBL: 3akoH Owma, 3aKOHBI
IIOCJIEJOBATEIIBHOIO U IIAPAJUICIBHOIO COCAVHEHMS IIPOBOAHUKOB,
3akoH JDxoyns - JleHna, 3aKOH JJIEKTPOMArHUTHOM WHIYKLUW,
3aKOH NOPSIMOJIMHEMHOIO  PAacHpOCTPAHEHUs CBETA, 3aKOHBI
OTPaXXEHUSI CBETA, 3aKOHBl MPEJIOMIIEHUS CBETa, YpPaBHEHUE
OuiHmTeitHa 11 poTtorddexTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH
COXpaHEHMsS] HMIYJbCa, 3aKOH COXPAaHEHUs DJIEKTPUUYECKOTO
3apsja, 3aKOH COXpPaHEHUs MacCOBOr0O 4HCIA, MOCTyJaTel bopa,
3aKOH PaJAMOAaKTUBHOIO paclaja; Ipu 3TOM pas3jInyaTh CIOBECHYIO
(OpMYyIUpPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE U

yclioBuUs (TpaHuUIIbl, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpGIIGJ'I}ITB HaIIpaBJICHUC BCKTOPA HMHAYKIHWUU MArHUTHOI'O IIOJIA

IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna

11.8

Ctpoutrhb ¥ ONHUCHIBATH H300paKEHUE, CO3/1aBAEMOE IJIOCKUM

3epKajoM, TOHKOW JIMH30M

11.9

BBIONHATE  AKCIIEPUMEHTHI O  HCCICAOBAHUIO  (U3HYECKUX
SIBJICHUN U TIPOIECCOB C HCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; Tpu 3ToM (OPMYIHpPOBaThH Mpodiemy (3agady) u
TUMO0TE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPENJIOKEHHOTO  O0OpyIOBaHWsS,  TPOBOAUTH  OMBIT U

(dbopMyITHpPOBATH BHIBOIBI

11.10

OcyuiecTBasATh OPsIMbIE U KOCBEHHBIE H3MEPEHUSI (PUBHUECKUX
BEJIMYUH; TPU 3TOM BbIOUPATh ONTUMANIbHBIA CIIOCOO U3MEPEHUS U

HCIIOJIBb30BaThb HU3BCCTHBIC MECTOJbI OLCHKH HOFpeIHHOCTeﬁ
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U3MEpEHUIN

11.11

HccrnenoBathb 3aBHCHUMOCTH buznYeCcKux BEJIMYNH c
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH; TP ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3yJbTAThl MOJTYUYEHHONU 3aBHCUMOCTHU
(bU3UYECKUX BEJIMYHMH B BUJE TaOJIUIl U TPaPUKOB, JA€IaTh BHIBOJIBI

IO pe3yJibTaTaM HCCJICAOBAHUA

11.12

CobOmonarh mpaBuia O€30MacCHOrO TpyAa TMpU MPOBEACHUU
UCCIIeIOBaHUH B paMKax Y4eOHOro OSKCIEepUMEHTa, YydeOHO-
HCCIIeI0BATEIbCKON u IPOEKTHOM JeSITEIIbHOCTH C
UCTIOJIh30BAaHUEM HM3MEPUTENIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO

o0opy10BaHUS

11.13

Pemats pacdeTHble 3amauyud ¢ SIBHO 3aJaHHOM (U3HYECKOM
MOJIENIbI0, MCHONB3ysd (U3MYECKHME 3aKOHBI M TPUHIIUIBL, Ha
OCHOBE aHallM3a YCJOBHS 3aJlayd BbIOMpATh (HPU3UUYECKYIO MOJIEIIb,
BBIIETATh (DU3MYECKUE BEIMUYMHBI U (OPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHUs, NPOBOAUTH pacueThl M OLEHUBATH PEaATbHOCTH

MOJIYYEHHOT'0 3HAYeHUS PU3NUECKON BETUUMHBI

11.14

Pemlatb  kauecTBeHHbIE  3aJayd: BbICTpAWBaTh  JIOTMYECKHU
HEIPOTUBOPEUYMBYIO LIENOYKY pACCYKACHUW C ONOpOM Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I“ICCKHC SABJICHHUA

11.15

Hcnonp3oBaTh Tpu pelIeHHH YYEeOHBIX 3a7ad COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIOWCKA, CTPYKTYypHUPOBAHUS,
WHTEPIPETAIIMN U TIPEACTABICHHS yUeOHOU M HAyYHO-TIOMYJISIPHOU
uHpOpMAIMK,  TMOJTYYEHHOW W3  Pa3IMYHBIX  HCTOYHUKOB;

KPUTHUUYECKHU aHAJM3UPOBATh MOJIYy4aeMyt0 HH(OpMaIIUIO

11.16

OOBSICHATh ~ NPUHUMUIIBI ~ JI€UCTBUA  MAlllMH, MNPUOOPOB U
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TEXHUYECKUX YCTPOMICTB; pa3inyaTh YCIOBUS HX O€30MacCHOrO

HCIIOJIBb30BaHUs B HOBCGI[HGBHOfl KHU3HU

11.17

[IpuBOAUTH MpUMEpPHI BKIAJa POCCUNCKUX U 3apYOSKHBIX yUEHBIX-
GU3MKOB B pa3BUTHUE HAyKH, B OOBSICHEHHUE IMIPOLECCOB

OKPYXKaromero Mmupa, B pa3BUTUC TCXHUKU U TEXHOJIOTUM

11.18

Hcnonw3oBaTh TeOpeTHUECKUE 3HAHUA 110 (PU3UKE B MOBCETHEBHOM
KU3HU i1 oOecrieyeHus: Oe30macHOCTH TpU  OOpalieHuH ¢
npudbopaMu U TEXHUYECKHUMHU YCTPONCTBAMH, MJII COXPaHCHHS
3I0POBbSI M COOJIIOICHUSI HOPM JKOJIOTHYECKOTO0 TIOBEJICHHS B

OKPY’KAIOIIEH Cpefe

11.19

PaGorate B Tpymnme C BBIMOJHEHHEM Pa3IMYHBIX COLMAIBHBIX
poJiel, TIIaHUPOBaTh PabOTy IPYIIBI, PAIIMOHATEHO PACIIPEACIIATh
00S3aHHOCTH U IUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYallUsIX, aJleKBaTHO OLICHUBATh BKJIAJl KaXKJIOTO U3 YYACTHUKOB

TPYNIIBI B pEIIEHUE paccMaTpUBaeMoi IPOOIeMbl

ITpoBepsiemblie asiemMeHThl conepxanus (11 kmacc)

Kon Kon [IpoBepsieMbie 3IEMEHTHI COJIEPIKAHUS
paszzeia |IpoBEPSEMOrO
JJIeMEHTa
4 OJIEKTPOAMMHAMHUKA
4.3 MATHUTHOE IIOJIE. 9JIEKTPOMAI'HUTHAS NHAYKIINA

4.3.1 [TocTostHable MarHuTbl. B3anMojencTBUE MNOCTOSHHBIX
MAarHUTOB
4.3.2 MarautHoe T1one. Bektop MarHMTHOM MHAYKIIHMH.
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[Tpuanun cynepno3uuuy. JInHUM MarHUTHON UHAYKLIWH.
Kaptuna  nuHMII ~ MAarHUTHOW  WMHAYKUMM — TOJSA

ITIOCTOSAHHBIX MarHuTOB

4.3.3 MaruuTtHOE 1oJIe MPOBOAHUKA ¢ TOKOM. KapTuHa nuHui
noJisl JUIMHHOTO TMPSMOT0 MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TMPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeicTeue NpoBOJJHUKOB C TOKOM

43.4 Cuna AMnepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuia Jlopenia, ee Moayiab W HampaslieHHe. J[BrkeHue
3apsHKEHHOM YacTHUIIBI B OJIHOPOJHOM MAarHUTHOM TIOJIC.
Pa6ora cumnsl Jlopena

4.3.6 SIBneHue 3MeKTPOMarHUTHON UHIYKITUU

4.3.7 [ToTOK BEeKTOpa MAarHUTHON UHAYKITUH

4.3.8 OJIC unayKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIUU
Qapanes

4.3.9 BuxpeBoe snektpuueckoe mnoine. IJC uHOyKUMH B
IPOBOJIHUKE, JBUKYIIEMCSI MOCTYIATEIbHO B
OJIHOPOJHOM MAarHUTHOM TI0Jie

4.3.10 [TpaBuio Jlenna

4.3.11 NunyktuBHOCTh.  SBnenue  camoumHaykuuu. IJIC
CaMOUWHTYKIIHH

4.3.12 DHeprus MarHUTHOTO TOJI KATYIIKA C TOKOM

4.3.13 DIEKTPOMArHUTHOE TOJIE

4.3.14 TexHnueckne yCTpPOMCTBA: TOCTOSHHBIE  MATrHUTHI,
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QJICKTPOMAIrHUThI, QJICKTPOABUIATCIIb, YCKOPHUTCIIN

QJICMCHTAPHBIX YaCTUI, MHAYKIIMOHHAA I1CYb

4.3.15 [Ipaktuueckue padboThl. M3yueHue MarHUTHOTO MO
KaTyllku ¢  TOKOM.  MccienoBanue — OeHCTBUSA
NOCTOSSHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue siBiIeHMs JIEKTPOMArHUTHONW MHIYKIIUU
) KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

51.1 KonebarensHast cucrema. CBoOOIHBIE KOJIEOAHUS.
lapmonnyeckne  konmebanus.  Ilepwon, — vacTora,
aMIuTyaa u ¢asza KojaebaHui

5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYECKUI MassTHUK

5.1.3 VYpaBHeHue rapMOHUYECKUX KoJIeOaHMUIA.
KunemaTtuueckoe u JTUHAMUYECKOE OIHMCAaHUE
KOJIEOATENBHOTO IBUKECHUS

2.14 [IpeBpamienue SHEPruu npu rapMOHMYECKUX
KojeOanuax. CBs3b aMIUIMTYIblI KOJEOAaHUM HCXOHOMU
BEJIMYMHBI C aMIUTUTyJaMH KOJeOaHWil ee CKOpOCTH U
YCKOPEHHUS

5.1.5 KonebarenbHbiii KOHTYD. CBoOonHbIE
AIIEKTPOMArHUTHBIC KoseOaHus B U7caTbHOM
Kosie0aTeTbHOM KOHTYpe. Amnanorus MEX Ty
MEXaHHYECKUMHU W DJICKTPOMATrHUTHBIMHU KOJICOAHHUSIMHU.
®opmyna Tomcona

5.1.6 3aKkoH COXpPAaHEHHUS SHEpPruu B WJICATBHOM
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KoJe0aTeIbHOM KOHTYpE

5.1.7

BoiHyX/ieHHBIE MexaHudeckue Kojebanus. Pe3oHaHc.
Pe3onancHas KpHUBasl. BreiHyX)1€HHBIE

OJICKTPOMArHUTHLIC KoJIcOaHusl.

5.1.8

[Iepemennslii TOK. CHHYCOMJAIbHBINA IEPEMEHHBIN TOK.

5.1.9

MOIJ_[HOCTB MMEPpEMCHHOI'O  TOKaA. AMHHI/ITYI[HOC )51

I[@ﬁCTBYIOH.IG@ 3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

TpancdopmaTtop. [IpousBoacTBO, nepenaya U
noTpeOJIeHHE DJIEKTPUUYECKON HHEPTrUu. DKOJIOTHUECKHUE
PUCKH TpU TIPOU3BOJCTBE DICKTPUYCCKOW DHEPTHH.
Kynbrypa UCITIOJTb30BAHUS AIEKTPOIHEPTUH B

HOBCGIIH@BHOﬁ KHN3HHU

5.1.11

Texaudeckne ycTpoicTBa: cericmorpad, 3IeKTpUUSCKU

3BOHOK, JIMHUU 3JICKTPOIICpCaav

5.1.12

[IpakTyeckue pabotel. HcciaemoBanue 3aBUCUMOCTH
neproja MaybiX KoneOaHuii Tpy3a HAa HUTU OT JJIMHBI
HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa
B LeNuM U3  I[IOCIENOBATEIbHO  COEOUHEHHBIX

KOHJIEHCATOpa, KaTYIIKH U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521 MexaHu4yeckue BOJIHBI, YCIOBUS PacHpOCTPAHEHUS.
[Meprona. CxkopocTh pacnpocTpaHEHWs W JUIMHA BOJIHBI.
[TomepeuHbie U MPOTOTHHBIC BOJTHBI

5.2.2 Nutepdepenius u nudpaxknus MexaHM4eCKUX BOJTH

5.2.3 3Byk. CxopocTh 3ByKa. [’ poMmkocTh 3Byka. BeicoTa ToHa.
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TemOp 3ByKa

5.2.4

ONEKTPOMATHUTHBIE  BOJIHBL.  YCIIOBHS  W3JIy4ECHUS
JJIEKTPOMAarHUTHBIX  BOJH. B3amMHasg  opueHTanus
BekTopoB E, B m V B 3lEKTpOMarHuTHON BOJIHE B

BaKyyMe

5.2.5

CBoiicTBa QJICKTPOMAruouTHBIX BOJIH: OTPAXCHUC,
MMpCIIOMJICHHC, moJeIpru3anus, I[I/I(i)paKLII/ISI,

unTepdepennns. CKOpocTh 3IEKTPOMATHUTHBIX BOJTH

5.2.6

IIxama AJIEKTPOMArHUTHBIX BOJTH. [Ipumenenue

QJICKTPOMArouTHBIX BOJIH B TCXHUKEC U 6BITy

5.2.7

[TpunHIUNBI pauOCBsA3U U TeleBUACHUS. Paanonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY’KAIOIIeH cpe/ibl

5.2.8

TexHuueckue yCTpoNUCTBa: My3bIKaTbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi JIMarHOCTHKA B TEXHUKE M MEJUIIMHE,

panap, paauoNpUEeMHHK, TEJIEBU30D, aHTCHHA, TENEe(OH,

CBUY-neun

5.3

OIITUKA

5.3.1

[IpsiMOIMHEWHOE PacIPOCTPAHEHUE CBETA B OAHOPOIHOU

cpexne. JIyd cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHbI  OTpPaXCHUS  CBETa.

[TocTpoenne n300pakeHUI B INTOCKOM 3epKalie

5.3.3

[Ipenomnienne cBeTa. 3aKOHBI MPETOMIJICHUS CBETA.

AOCOITIOTHBIN TTOKA3aTeIb MPEIOMIICHUS

5.34

[TonHoe BHyTpeHHee oTpaxenue. lIpenenbHblid yrou

MTOJTHOTO BHYTPEHHETO OTPAXKEHHUS
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5.3.5

Hucnepcust ceeta. CiaoxHbIi cocTaB Oenoro cseta. LiBeT

5.3.6

Cobuparomyie u pacceuBarouiye JuH3bl. TOHKas JHMH3A.
@DOoKycHOE pacCTOSSHUE W ONTHYECKas CHJIa TOHKOU
auH3bl. [locTpoeHne u300pakeHuid B COOMpAIOMIMX U
paccenBaromiux JuH3ax. @DopMyna TOHKOW JIMH3BI

VYBenuueHue, 1aBacMoe JIMH301

5.3.7

HpeI[GJ'IBI MPUMCHHUMOCTH F€OMeTpI/I‘IeCKOﬁ OIITUKH

5.3.8

WNnrepdpepennuss ceera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMIOJEHUST MAaKCUMYMOB M MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

HNudpakius ceera. JludpakiumonHas peiierka. Y cloBue
HAOJIIOICHUSI TJABHBIX MAaKCHUMYMOB TIpU TaJE€HUU
MOHOXPOMAaTHYECKOrO0  CBeTa Ha  JAUPPAKIUOHHYIO

pEIIeTKy

5.3.10

[Momspusanus ceera

5.3.11

TexHudeckne ycTpoHCTBAa: OYKH, Jiyma, (oTroammapar,
MPOEKIIMOHHBIA  aIllapar, MHUKPOCKON,  TEJIECKOI,
BOJIOKOHHAs  ONTHKA, JOU(paKIHOHHAS  pEIIeTKa,

MTOJIIPOU T

5.3.12

[Mpaktuueckue  pabotel.  M3mepenwe  mokazarens
npenomiieHus. MccnenoBanne CBOWCTB M300paKeHHUA B

nuH3aX. HaOmroieHre nucnepcuu cBeTa

BJIEMEHTBI CITELIMAJILHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

['paHnubl OPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.




47

[TocTynaTel TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH
MOIYJsl CKOPOCTH CBE€Ta B  BaKyyme, MPUHITUI
OTHOCHUTEJIbHOCTH DUHILTEIHA
6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEJJICHUE
BPEMEHU U COKpAIEHUE JTHHBI
6.3 DHEprusi ¥ UIMITYJILC CBOOOTHOM YaCTHIIBI
6.4 CBs3pb MacChl C DHEPIHEH W HMMITYJILCOM CBOOOJHOMN
YaCTHIIBl. DHEPTHsI TIOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOU OIITUKHA
7.1.1 ®otonbl. Dopmyna [Inanka cBsi3u 3Heprun POTOHA C €TO
YacTOTON. DHEPrus U UMITYJIbC (POTOHA
7.1.2 OtkpeiTe u uccneaoBanue Gorordpdexra. OnbiTer AT
CroneroBa. 3akoHbl (hoTodddeKTa
7.1.3 VYpaBuenue OuHmTelHa 111 dortodddekra. "KpacHas
rpanuna’ ¢porodaddexra
7.1.4 JlaBnenue ceeta. OnbiTel [1.H. Jlebenena
7.1.5 XUMHUYECKOE JEUCTBUE CBETA
7.1.6 Texnuueckue ycTpoincTBa: (OTOIIEMEHT, (HOTONATUHK,
COJIHEYHAs OaTapesi, CBETOIUO
7.2 CTPOEHUME ATOMA
7.2.1 Mogens atoma Tomcona. OmwiTel Pesepdopnma mo
WCCJICIOBAaHUIO CTpOoeHUs aToma. llmaHerapHas mojenb
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aTomMa

1.2.2

[Moctynarel bopa. U3nydyenue u mormioimeHue (HpoToHOB
IpU IEpExXo/ie aToMa C OJHOIO YPOBHS JSHEpPrUM Ha
npyroil. Bunbl cnektpoB. CHEKTp YpPOBHEW 3SHEpruu

aToMa BOJ0poJa

7.2.3

BonnoBeie cBoucTBa uactull. BomHel ne  bpoiins.
KopryckynsipHO-BOTHOBOM ~ AyallU3M. Hudpakuus

JJICKTPOHOB HA KPpHUCTAJLJIAX

1.2.4

CnoHTaHHOE U BBIHYXKJICHHOC HU3JIYUCHUC. yCTpOﬁCTBO )51

IPUHIIMI paboTHI J1a3epa

7.2.5

TexHuyecknue yCTPOMCTBA: CHEKTPAJIbHBIM  aHAJIN3

(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITHIOTED

7.2.6

[IpakTyeckue pabotel. HabmrogeHue aUHENHUYATOTO

CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl HAOMIOACHUS M PETUCTPALUM DJIEMEHTAPHBIX

JaCTHI]

7.3.2

OtkpeiTHe paaroakTuBHOCTH. OmnbITel Pesepdopna mo
OTIPEICTICHUIO COCTaBa PAJUOAKTUBHOTO H3Iy4YCHHUS.
CaoiictBa anb(a-, Oera-, ramMma-u3iaydeHus. BriusHue

PaaAOAKTUBHOCTH HA ) KUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas Mmojnenb
snpa ['eiizen0Oepra - VMBanenko. 3apsa sapa. MaccoBoe

quciio sapa. M3oromnsl

7.3.4

Anbda-pacnaa. DJIEKTpOHHBIM W MO3UTPOHHBIN OeTa-
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pacman. ['amMma-uznydenune. 3aKkOH paJHOAKTHBHOTO
pacnaaa

7.3.5 OHeprusi CBA3M HYKJIOHOB B sApe. SlaepHble CHIIBL
HedexT maccol spa

7.3.6 SAnepnsle peakuuu. [leneHue u CUHTE3 P

7.3.7 SAnepubiit peaktop. Tepmosinepusiii cunrte3. [IpoGnemsl
U TIEPCTICKTUBBI SACPHON DHEPreTUKH. DKOJIOTHUSCKHUEC
ACTEKTHI SACPHON YHEPTETUKH

7.3.8 DneMeHTapHble  4YacTullbl.  OTKpBITUE  TMO3UTPOHA.
dyHaamMeHTaIbHBIC B3aUMOJICHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: 103uMeTp, kamepa BuiibcoHa,
SJIEpHBIN peakTop, aTOMHas bomba

7.3.10 [Tpaktuueckue pabotel. MccrnenoBanue TPEKOB YacCTHIL
(o roToBBIM hoTOTpadusim)

OJIEMEHTBI ACTPO®U3UKNU

8.1 Bun 3BesgHoro Heba. Co3Be3nusi, SpKUE 3BE3[IbI,
IUTAHETHI, UX BUJIUMOE JBUKCHHE

8.2 Conneunass cucrema. IlnaHeTbl 3€MHOW  TPYIIMHI.
[[1aHeThI-TUTaHTBI W WX CHOYTHHUKH, KapJIUKOBBIE
riaHeTel. Manble Tena CoJTHEeUHON CUCTEMBI

8.3 Connane, ¢Qorochepa wu atrmochepa. ComHeqHas
AKTUBHOCTH

8.4 Uctounnk sueprun CosHIA U 3BE3]1

8.5 3Be3bl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca,
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CBETUMOCTh, PAJUYC, TEMIIEpaTypa, UX B3aUMOCBS3b.
Jnarpamma "CHeKTpaJbHBIM KJAcC - CBETUMOCTBH'.
3Be37pI TJIABHOM IIOC/ICIOBATCILHOCTH. 3aBHCHMOCTD
"Macca -  CBETHMOCTHL"  JJIS  3Be3J  TIJIaBHOM

IMIOCJIICAOBATCIIBHOCTHU

8.6

BHYTpeHHee CTPOCHHUC 3BC3A. COBpCMCHHBIC
NpCaACTABJIICHUA O IMPOUCXOKIACHUN U 3BOJIFOIINU COHHHa

H 3BC31. OTanel )KU3HU 3BC3 [

8.7

Mnineunsiii Ilyte - Hama [amaktuka. ChupanbHas
CTpyKTypa l'amakTuku, pacmpenesieHue 3Be3l, rasa Hu
neutd. Ilonoxenne u neuxkenne ConHua B ['anmakTuke.

[Tnockast u cepuueckas nmojcucTeMsl [ amakTuku

8.8

Tunsel rajsakTHK. PaI[I/IOFaJIaKTI/IKI/I U KBa3aphl. qepHI)IG

ABIPBI B ApaX IaJIAaKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa66ua.
Paz6eranue ramaktuk. Bospact u pammyc BceneHHOM,
teopus  bosbmioro  B3peiBa.  Mogens  "ropsiueit

Bcenennoit". PenukToBOE H3ydeHUE

8.10

Macmrabnas crpykrypa Bcenennoit. MeraranakTuka.

Hepemuiennbie mpo6sieMbl aCTPOHOMUU

Jlyist mpoBeAeHUsT €AMHOTO TOCYIAaPCTBEHHOTO dK3aMeHa o (usuke (mamee - EI'D

o (pu3nKe) UCIob3yeTcs nepedeHsb (KoAn(pUKaToOp) MPOBEPSIEMBIX TPEOOBAHHUH K

pe3ylibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTEbHOW MPOTPAMMBI  CPETHETO

o0111ero o0pa3oBaHus U PJIEMEHTOB COJIEPKAHUS.

[Tposepsiembie Ha EI'D no ¢usuke tpeboBaHus
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K pe3yJbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTEIbHON IPOrPaMMBI

CpeaHero oo61ero 0opa3zoBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pPe3yabTaTaM OCBOCHUS
IPOBEPSEMOrO | OCHOBHOM  00pa3oBaTeNbHON IMPOrpaMMBbl  CpelHEero OoOIIero

TpeOoBaHusa |oOpa3oBaHus

1 ChopMUpoOBaHHOCTh YMEHHUH pacrno3HaBaTh (U3UYECKUE SBICHUS

(HpOH@CCBI) 1 O0OBACHATH UX HA OCHOBE N3YUCHHbBIX 3dKOHOB

2 BJ'IaI[eHI/Ie OCHOBOITIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IHOHATUAMHU H

BCIIMYMHAMH, XaPaAKTCPUIYIOIIUMU (1)I/I3I/ILICCKI/I€ IMPOHICCChI

3 ChopMHUPOBaHHOCTh YMEHHMH MPUMEHATh 3aKOHBI KIACCHYCCKOMH
MEXaHHKH,  MOJICKYJISIpPHOW  (QW3MKM HW  TEPMOJHMHAMHKH,
AJIEKTPOIMHAMUKHY, KBAHTOBOW (DH3UKH IJIs aHAJM3a U OOBSICHEHUS
SBIICHU MHKPOMHpA, MaKpoOMHpa ¥ MeraMupa, pas3ndarh
ycJIoBUS  (TpaHUIlBl, 00JIaCTH) TPUMEHHUMOCTH  (PU3UUECKUX
3aKOHOB, TIOHMMAaTh BceoOImMH xapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAaHMYEHHOCTh HCIIOJIH30BAaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh (PU3UYECKHE IMPOIECChl, HCIOIb3YyS OCHOBHBIC

ITOJIOKCHHUA, 3aKOHBI H 3aKOHOMCPHOCTH

4 CdopMUpOBaHHOCTh YMEHUS paziuyaTh yCIOBUS MPUMEHUMOCTH

Mojenel (U3NIeCKUX TeJ U MPOIIECCOB (SIBJICHMIA)

5 ChopMUpOBaHHOCTh YMEHHS PEIIAaTh pacueTHHIC 3aJayd C SIBHO
3QIaHHOM W HESBHO 3aJaHHOM (HU3WYECKOW MOJENbI0: Ha
OCHOBAaHWHW aHaJlM3a YCJIOBHUS BBIOMpATh (PU3UYECKHUE MOJICIH,
OTBEYAIOIIME TPEeOOBAHUSIM  3aJlaud, MPUMCHITH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (DU3HMYECKUX TEOPUM TPHU
WCMHOJIb30BAHUM MaTeMaTUYECKUX METOJIOB PpPEIICHUs 3ajady,

INIpoOBOAUTL pPaCYCTbl Ha OCHOBAHHMM HMCIOIIMXCA  [OAaHHBIX,
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AHAJIM3UPOBATH PE3YJIbTAaThl U KOPPECKTUPOBATH MCTOAbI pCIICHUA C

YUYCTOM IMOJTYUCHHBIX PE3YJIbTATOB

PemaTte xayecTBEHHBIE 3a/1au, TPEOYIOIIME MPUMEHEHUsI 3HAaHUU
U3 pPa3HbIX pAa3[eNoB IIKOJBHOTO Kypca (U3MKH, a Takke
WHTErpaluy 3HAHUN U3 JPYTUX IPEAMETOB €CTECTBEHHOHAYYHOTO
LUKJIa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYKIECHHH C
OMOpoi Ha M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3HYECKUE

SABJICHUA

Brnagenue  OCHOBHBIMH ~ METOJIaMH  HAy4YHOTO  ITO3HAHUA,
UCIIOJIb3YeMbIMU B (DU3HMKE: IMPOBOJUTH MPSAMBIE W KOCBECHHBIC
U3MepeHus (GU3NYECKUX BEIMYHH, BRIOMpAst ONTHMAIIBHBIN CITIOC00
U3MEpPEHUS W  HCIOJB3YysSd  H3BECTHBIC  METOJBI  OIICHKH
TIOTPeITHOCTEH U3MEPCHH, IIPOBOJIUTH WCCIIEJIOBAHUE
3aBHCHUMOCTEH (PM3MUECKUX BEITUYHH C HCIIOJIb30BAHUEM TPSMBIX
U3MEPECHH, OOBSICHITh TIOMyYEHHBIC pPEe3YyIbTaThl, HCIOIb3Ys
(GU3NYECKUEe TEOpUHU, 3aKOHBI W TIOHATHS, U JeJNaTh BBIBOIBI;
cobmomaTh TmpaBwia O€30IacHOrO Tpyda TMpU TPOBEICHUHU
UCCIIEIOBAaHUNM B paMKax Y4eOHOTro OJKCIepuMEeHTa W y4eOHO-
UCCIICJIOBATEIHCKON JACSITENFHOCTH C MCIOIB30BAHUEM ITUPPOBHIX

U3MEPUTETBHBIX YCTPOICTB U JTa0OPaTOPHOTO 00OPYIOBAHMS

ChopMUpOBaHHOCTh YMEHUN AaHAIM3UPOBATh U  OIICHUBATH
MOCIIE/ICTBUSL  OBITOBOM M TPOW3BOJCTBEHHOW JICSITEIBHOCTHU
YeJIOBEKa, CBSA3aHHONW ¢ (U3MYCCKUMH IPOIECCAMH, C TO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH; MPEACTABICHUN O PAalMOHAIBLHOM
IPUPOAONOJIB30BAaHNHA, a TaKXke pPa3yMHOM HCIIOJb30BaHUU
JOCTKCHUM HAYKH M TEXHOJOTMH I AAIbHEWIIErO pPa3BUTHUSA

YeJIOBEUYECKOTO 00II[eCTBa
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9 OBnazeHue pazau4yHbBIMU crocobamMu palboTel ¢ HHPOpManuen
(U3HUECKOr0 COAEp)KaHHUS C MCIOJb30BAaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUMN; pa3BUTUE YMEHUU KPUTHUYECKOTO
aHaJIM3a U OLIEHKHU JOCTOBEPHOCTHU MOIyYaeMOil HH(pOopMaLuu

10 CdopMUpPOBAaHHOCTh YMEHHMII MPUMEHSATH OCHOBOIOJATAIOUINE

ACTPOHOMHYCCKHUC TIOHATHA, TCOPUU M 34dKOHbBI IJIA dHAJIM3a U
OOBSICHEHHUS (1)I/ISI/IIICCKI/IX MmponecCoB, NPpOUCXOJAINNX HA 3BC3/aX,
B 3BC3JHBIX CHCTCMAX, B MEXXTraJaKTUYSCKOM cpeac, ABUIKCHHA

HEeOECHBIX TCJI, O9BOJIOLHNH 3BC34 U Bcenennoi

[lepeueHb 31eMEHTOB cojiep kanus, mpoBepsieMbix Ha EI'D no dusuke

Kon Kon [IpoBepseMblii 3JIEMEHT COJIEPIKAHUS
pasnena/re |3JieMeH
MBI Ta
1 MEXAHHUKA
1.1 KNMHEMATUKA
1.1.1 MexaHudeckoe IBIKEHHUE. OTHOCHUTEIILHOCTD
MeXaHn4ecKoro ABmxeHus. CucreMa oTrcyera
1.1.2  |MarepuanapHas TOUKa. Z A TpackTopni
Ee panuyc-Bektop:
v/ Ar
(1) =(x(t),y(1).2(1)), )
B
TPaCKTOPHS, O
nepeMelleHHE: X
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yTh.

CioxeHue nepemMenieHuil:

A=A

=l
N

+ Ar,

1.13

CKopoCcTh MaTeEpUAIIBHON TOYKH:

_ AT
U=—o
At

5

=(ux,uy,uz)’

At—0

AX - . .
L, = A =X, aHa;moruuuo Yy =Y, v, =7,
At—0

Cnoxenue ckopocrteit: Uy =0, +U,.

Brruncnenue mepemenieHuss U MyTH MaTEPUATBLHOW TOYKH
IpU TIPSIMOJIMHEHHOM JIBUXKEHUHU BJOJb OCH X IO rpaduky

3aBucuMocTH Yy (t)

1.1.4

Yckopenue MaTEPUAITLHOU TOYKHU:
_Av
At

jsbl}

=0, =(a,.a,.3,),
At—0

Av,
a, =
At

= (v, )t, AHAJIOrM4HO &, = (Uy )t , 8, =(v, )t _

At—0

1.15

PaBHOMEpHOE IPSAMOJIMHENHOE IBUKECHHUE

X(t) = X, +0p,t

v, (t) =v,, = const

1.1.6

PaBHOYCKOpEHHOE MTPAMOIIMHEWHOE IBUKECHUE:

2

X(t) =Xy + Uyt + ad
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v, (1) =0y, +ayt
a, = const
v;, U5 =28, (X, —%,)

v+,
2

-t

I[Ipu JBMIKEHUM B OJJHOM HAINpPABIEHHU MYTh S =

1.1.7 CBoOogHoe majzeHue. YCKopeHue
cBOOOTHOTO MajcHUs. J[BIKeHUE
Tena, OporieHHoro noja yriom ¢
K TOPU3O0HTY:
vk B
X(t) =X, + Vgt = X, + 0, COS - t jé
t2
y(t):y0+UOyt+gyT:yo+UOSin(l-t— § U
L, (t) =Uy, = U, Cosa O o x
v, (t) =0y, +9,t =y, sina—gt
9,=0
g, =—g =const
1.1.8 KpuBonmueitHoe paBuxkeHue. JIBH)KEHHE MaTepualibHOU

TOYKH IO OKPY>KHOCTH.
VrioBas M IHMHEHHas CcKopocTh Touku: U =0R. Tlpu
PaBHOMEpPHOM  JBM)XKEHMM TOYKM II0  OKPYXHOCTH

_2m_

2mv |
T

Q]

2
v 2
LleHTpOCTPpEMUTEIIBHOE YCKOPCHHUE TOYKH: a,, = R o'R.

[TomHOE yCKOpEHHE MAaTEPUAIBHOM TOUYKH
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1.1.9 Teepmoe Teno. IlocTymaTtenbHO€ W BpallaTeNbHOE
JBI>KEHUE TBEPAOTO Telia
1.2 JTUHAMUKA
1.2.1 |UuepumanbHble cucteMbl orTcyera. [lepBblii  3aKkoH
Hsrorona. IlpuHumn otHocutensHocT [Manumnes
1.2.2 m
Macca Tena. [InotHOCTh BemecTBa: P = Vi
12.3 Cwa. [IpuHIUI Cynepno3unun Cuil: Fponies = 1+ F +ooe
1.2.4  |Bropoii 3akoH HeroTtoHa: 1y marepuaibHoit Touku B UCO
F=ma; Ap=FAt npu F = const
o -~
1.25 Tperuit 3akoH HeloToHa mms - .
Fyy £y
MaTepHaabHBIX Touek: F, =-F,
1.2.6 3aKOH BCEMHUPHOIO TITOTEHUS: CHIIBI MPUTSHKEHUS MEXKIY
F-Gk
TOYEUYHBIMH MacCaMH PaBHbI RZ
Cuna Tsoxectu. LleHTp TsKecTH Tenla. 3aBUCUMOCTH CHJIBI
TSKECTH OT BBICOTHI h Haa TOBEPXHOCTHIO TUTAHETHI
panuycoM Ro:
mg = GMm
TN N2
(R, +h)
1.2.7  |Cwia ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHus cKonbkeHus: Fr, =HN
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Cuna Tpenus nokos: Fr, SHN

Koadunuent tpenus

1.2.9 =
JlaBnenme: P -5
1.3 CTATUKA
1.3.1 MoOMEHT CHJIbI OTHOCHUTEIHLHO OCH
BpaIICHHMS:
IM[=FI | rpe 1 - miewo cumer £
OTHOCHUTEJIBHO OCH, IPOXOJSIIEH
gyepe3 Touky O MepneHIuKYIISIPHO
PUCYHKY
1.3.2 Lentp macc tema. LleHTp Macc cuctemMbl MaTepHaTbHBIX
— mr +m,r, +...
Touek: T mm +. B omHOpomHOM TIOJIE TSKECTH
(gzconst) IIEHTPp Macc TeJia COBMAaJaeT C €ro IEHTPOM
TSOKECTH
1.3.3 |VYcnoBus  paBHOBecuss  TBepaoro Tenma B UCO:
M, +M,+..=0
F+F+..=0
1.34 3akoH Ilackais
1.3.5 JlaBiienue B XUAKOCTH, okosmeiics B UCO: P= Py + pgh
1.3.6 = o}

3akoH Apxumena: Fu, =P,

ecm Teno M KUAKOCTh mHOKosTcss B MCO, 10 Fapx =

ngBHTeCH
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YcioBue miaBaHuA TEJ

1.4

3AKOHbBI COXPAHEHHMS B MEXAHUKE

1.4.1  |Mmmynsc MaTepHanbHOM Touku: P =MO
142 |Pmnynsc cuctemsl Tem: P =P+ P, +...
1.4.3 3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA!
B UCO AP=A(P,+ Py +...)= FoAt+ F AL+
B I/ICO Ap = A( Dl + pZ +) = O , €CJIN IEl]aHemH + _.2BH6HIH +..= 0
PeaxTuBHOE NBUKEHUE
144 Pabota CHUJIBI Ha MaJIOM ﬁ
[IEPEMEIIECHUN (
A:‘lf‘~|Al7|~COSOL:FX-AX A¥ X
1.4.5 MOIIHOCTE CUJIBI: —
o F
ecmu 3a Bpems At paGora cuibl
n3MeHseTcsa Ha AA, TO MOIIIHOCTD v
CUJIBI
AA
P=— =F-v-cosa
At At—0
1.4.6 Kunernueckas SHEprus MaTepuaabHOU TOYKH:
2 2
mo
EKI/IH = = p_ .
2 2m

3aKOH HW3MEHECHUS KUHETHYECKOW DHEPruu  CHUCTEMBI

MaTepuanbHbIX Touek: B MICO AE,, =A; +A, +...




59

1.4.7

[ToreHumnanbHas 3HEprus:

JJIS MOTEHIIUAIbHBIX CHII A, = E1n0TeHu - EZHOTeHu = _AEHOTeHu .

[lorennuanbHas  SHEPrUs  MaTepUaJbHOM  TOYKU B

OJTHOPOJTHOM TIOJI€ TSIKECTH: Ernoreny = Mgh.

[loTennuanbHast SHEPrus ynpyro Ae(popMUpPOBAHHOTO TENA:

L

TIOTCHIY 2

1.4.8

3aKOH U3MECHCHHUS U COXpaHCHUA MEXaHUYECKOM OHCPTUU:

EMeX = EKI/IH + EHOTeHm
B I/ICO AEmex = ABcex HETOTEHII. CHII

B UCO AEmex =0 , CCJIN Agcex HETOTCHLY, CHI — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

151

l'apmonndeckne  KojiebaHUs ~ MATEPUATBHOM  TOYKH.
Avmintyna u ¢asza  konebanui. KuHemaTuueckoe

OIMMCaHUuC:

x(t)= Asin(ot+g,),
Ux (t) =X,

a (t)=(v, )t =—o’X(t)=a,+®°X=0, rjge X - CMCIICHHE U3

ITOJIOKCHUA PAaBHOBCCHA.

JIlnHaMU4YecKkoe ONHUCaHUE:

may = -kx, rae k = mo?. IT1o 3Ha4nT, uTo Fy = -KX.
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DHEPreTUYECKOoe ONMCaHUE (3aKkoH COXpAaHEHHUS

MEXaHUYECKOU SHEPTUH ):

2 2 2 2
mo° kx° mo
+ =M — > = const

2 2 2

CBs3p aMIIUTYJbl KOJIEOAHUN CMENIEHUS MaTepUalbHOM
TOYKM C aMIUIUTyJaMH KoJieOaHUW ee CKOpPOCTH U
YCKOPEHHS:

v =0A a__ =n’A

max 1 max

1.5.2 . 2n 1
[epuon 1 yacToTa KoyeOanuii: 1 = P
Ileprion ManbIX CBOOOJHBIX KOJICOAHMA MaTEMaTHYCCKOTO
I
MasTHUKA: | = 275\/; :
[epuon CBOOOTHBIX Kosie0aHuii IPYKUHHOTO
m
MasTHUKa: | = 27:\/%
1.5.3 |BemyxnaeHusie konebanus. Pesonanc. PesonancHas kpuBas
154 Ilonepeunsie  ©  mpoJosibHbIE  BOJHBL.  CKOpOCTH
v
pAaCIPOCTPAHEHHUS U [UIMHA BOIHBL: A =UT = e
NuTtepdepenmus u nudpakxius BOJIH
155 3ByK. CKOpOCTH 3BYyKa
2 MOJIEKYJIAAPHASA ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKYJIIPHAS ®U3UKA
2.1.1 Moaenu cTpoeHus ra30B, KUJKOCTEH U TBEPIbIX Tell. I1ycTh
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TepMOAMHAMUYECKass cuctemMa (Teno) coctouT u3 N

OIWHAKOBBIX MOJICKYIL. Torma KOJIMYECTBO BEIIECTBA

vV==—-=—

N, p’
rae Na - unciio ABorajpo, m - Macca cucremMsl (tema), M -

MOJIApHasd Macca BCUICCTBA

2.1.2 TennoBoe IBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BzaumopeiicTBre YacTHIL BEIISCTBA
2.1.4 | duddysus. bpoyHOBCKOE ABMKEHHE
2.1.5 Moaens uneansaoro rasa B MKT
2.1.6 CBa3p MeXIy JaBJICHUEM M CPEIHENM KUHETUYECKOM
SHEPruer MoCTYNaTeIHLHOTO TEIJIOBOTO JBHKEHUS MOJIEKYII
ujeaabHOTo raza (ocHoBHOe ypaBHeHne MKT):
- 2 (mp*) 2 — .
ngmonu :gn- 5 =§n-8n0CT,rz[em0-Macca OJIHOU
N
MOJIeKYJbI, N= y - KOHUCHTpAIHs MONEKYT
2.1.7  |AGcomrotHas Temneparypa: T =t°+ 273 K
2.1.8 Cs3p TeMmIepaTypbl raza coO CpEeIHE KHHETHYECKOU
SHEpPruell MOCTYMNaTeIbHOTO TEIJIOBOTO JIBMXKEHHUSI €ro
MOJIEKYI:
2
— (M 3
gl'IOCT = ’ =5 kT
2 2
2.1.9 |VYpasuenue p = nkT
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2.1.10

Moaenb uaeanbHOro ra3a B TCPMOANHAMUKCE!

{VpaBHeHHe MenneneeBa — Knaneiipona

BeIpaxxenue 11 BHyTpeHHEN SHEPTUU

VYpaBuenue MenneneeBa - Kianelipona (mpuMeHUMbIE

(bopMBI 3anucH):

v ="RT =wRT = kT p=PRT
n

T

BBIpa}KeHI/IG JJIA BHYTpeHHeﬁ OHCpPrun OJHOATOMHOI'O

UeaIbHOTO ra3a (mpuMeHUMbIe (POPMBI 3aTTUCH):

U =§vRT:§NkT=§mRT:chT=§pV

2 2 1

2.1.11

3aKoH ,HaJ'II)TOHa IJIA JaBJICHUA CMECHU PA3PCIKCHHBIX I'a30B:

p=p1t+p2+..

2.1.12

I/I30Hp0H€CCI>I B Pa3pCiKCHHOM Ira3c € IMOCTOAHHBIM YHCIIOM

MoJiekyJ N (C MOCTOSHHBIM KOJHYECTBOM BelecTsa V):

uzorepma (T = const): pV = const,

uzoxopa (V = const): $ = const

m300apa (p = const): — = const

—H|<

I'paduyeckoe npeacraBieHne uU3omporeccoB Ha pV-, pT- u

VT-nuarpammax.

OOBbeIUHEHHBII Ta30BbIN 3aKOH:

ﬂ = const
T
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JJIA ITIOCTOSAHHOI'O KOJINYCCTBA BCIIICCTBA v

2.1.13 |Hacebimennble W HEHachlllleHHbIE Mmapbl. KaudecTBeHHas
3aBUCUMOCTb IUIOTHOCTH W JABJICHUS HACKHIIIICHHOTO Iapa OT
TEMIIEPaTyphl, KX HE3aBUCUMOCTh OT 00beMa HACBIIEHHOTO
napa

2.1.14 |BnaxxHOCTh BO3/yXa.

OtHOcUTENBHAS
(P _ pnapa (T) _ pnapa (T)
BJIQKHOCTB: ¢ = =
HACBIIL. Tapa (T ) p HACBIIL. TTapa (T )

2.1.15 |M3meHeHUe arperaTHbIX COCTOSIHUIM BEIIECTBA: UCTIAPEHUE U
KOHICHCAITUs, KUTICHUE KUIKOCTH

2.1.16 |M3meHeHue arperaTHBIX COCTOSIHUI BEIlleCTBA: MJIaBJIICHUE U
KPUCTAIUTU3AIUS

2.1.17 |IIpeobpazoBanue sHEepruu B (pa3oBBIX IMEpPexoaax

2.2 TEPMOJANHAMUKA

2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa

2.2.2  |BuyTtpeHHss sHeprUs

2.2.3 Temnomepenaya kak crmoco® W3MEHEHHUS BHYTPEHHEH
sHeprun  0e3  coBepmieHus — pabotel.  KonBekius,
TETUIONPOBOTHOCTD, U3TyUEHUE

2.24  |Konmu4ecTBO TEIIOTHI.

V nesbHast TEMI0EMKOCTh BemecTBa ¢; Q@ = CMAT

2.2.5 |YnenpHas TemioTa mapooOpaszoBanus L: Q = Lm.
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VY nenpHas TEIUI0Ta iaBienns A Q =Am,

VY nenpHas TemoTa cropanus Tommmsa q: Q = qm

2.2.6

DnemeHTapHas pabota B TepMmoguHamuke: A= PAV
Boluucienue paboThl 1o rpaguky mOpouecca Ha pV-

nuarpamme

2.2.7

[IepBblii 3aKOH TEPMOJIMHAMUKU :
le = AU12 + AiZ = (Uz _U1)+ A12-
Anuna0ara:

Q12 =0= A12 :Ul_UZ :_AU12

2.2.8

Bropoii 3akon tepmoanHamuku. HeobpaTtrumMblie mporecchl

2.2.9

[IpuHuMne! nerctBud TertoBbix MamuH. KIT/:

n — A\3a WK QHarp - onn — 1_ onn

QHar‘p QHarp QHan

2.2.10

MakcumanbsHoe 3Hauenne KIIJI. [ukn Kapro:

Ty =T

Harp xom ] — —xon

T T

Harp Harp

max n = T.IKapHo =

2.2.11

VYpaBHenue TemoBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOAMHAMMUKA

3.1

OJIEKTPUYECKOE ITOJIE

3.1.1

DJIEKTpU3alusl Tel WU €€ MPOSABICHUA. DJIECKTPUUECKUU
3apsa. [IBa Buma 3apsanma. DIE€MEHTApHBIA AJIEKTPUUYECKUU

3apsii. 3aKOH COXPAHEHUs AJIEKTPUUECKOTro 3apsiia
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3.1.2 |BzaumopeiictBue 3apanoB. ToueuyHble 3apsabl. 3aKOH
Kynona:
B OJHOPOJHOM  BEIIECTBE C  JUDJIEKTPUUYECKOH
IIPOHUIIAEMOCTBIO €
A P B 1R o
F=k = =
er 4nee, r
3.1.3 |Dnexkrtpuueckoe mnoje. Ero nelictBue Ha 3IEKTpUUECKHE
3apsJibl
3.1.4 . E
HanpskeHHOCTb HIeKTPHYECKOro ons: E = :
qnpoﬁmﬂﬁ
E, =k
[Tone Toueunoro 3apsiga: &, = e
oxHOpOHOE TIoNe: E = const .
KapTuHbl 1TMHAN HANPSXKEHHOCTH 3TUX MOJIEN
3.1.5 [ToTeHIManbHOCTh JIEKTPOCTATUUECKOTO TOJISI.

Pa3HOCTI) IIOTCHOHNAJIOB N HaHpﬂ}KeHI/Ie:
A12 :q((Pl_(Pz) :_qA(P: qU .

[loTeHunanbHass »HEprus 3apsiga B BJIEKTPOCTATUYECKOM

I10JIC.
W=qe.
A=—-AW

[Torenman 3nekTpocTaTHYECKOro noJia: P =

w
q
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CBs3b HAIPsZKCHHOCTH IOJIA X Pa3HOCTH IMOTCHIUAIOB IJIA

OJIHOPOAHOTO 3ekTpocTaTdeckoro mojst: U = Ed

3.1.6

[IpyHIMD CyNIepIO3UIUHA dIEKTPUUECKUX TOJIEH:

— —

E=E +E,+.., 0=0,+¢,+...

3.1.7

IIpoBOAHMKM B 3JIEKTPOCTATHUECKOM IOJE. Y CIIOBHE

r
PaBHOBECHS 3apsAJI0B: BHYTPU NPOBOJHUKA E — (), BHYTPU U

Ha MOBEPXHOCTHU MPOBOJIHUKA P = const

3.1.8

I[I/IBJ'IGKTPI/IKI/I B AJICKTPOCTATUUCCKOM II0JIC.

JvpnekTpuyeckas MpOHUIIAEMOCTh BelllecTBa €

3.1.9

q
Kongencartop. DnekTpoeMKoCTh KoHaeHcaropa: C = K

€8,

DIEKTPOEMKOCTh ILIOCKOro KoHgeHcaropa: C = 4 eC,y

3.1.10

ITapaienbHOE COEIUHEHHE KOHIEHCATOPOB:
q=0qi+q2+..,Ur=Uz=".,, Cogpa = C1 + C2 + ...
ITocnenoBaTeIbHOE COEAUHEHNE KOHIEHCATOPOB:

1 1 1
U = Ul + U2+ ey ql: q2: ey C—:—+C—+

oCI 1 2

3.1.11

DHeprus 3apSKEHHOT O

W _cu'_¢

2C

koHmencatopa: W, =

3.2

3AKOHBI [IOCTOAHHOI'O TOKA
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3.2.1 Aq
Cuma Toka: | = At . [ToctostHHbIN TOK: [ = const
At—0
g mocrossHHOrO TOKA q = It
3.2.2 | YcnoBus CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsxkenne U u OJIC E
3.2.3 U
3axon Oma Juist yuactka nenu: | = )
3.2.4  |DnexkTpuyeckoe CONPOTHUBIICHUE. 3aBUCHMOCTD
COMPOTHUBJICHUS OJHOPOJHOTO MPOBOAHUKA OT €ro JJIMHBI U
I
ceuyeHus. Y IeIbHOE CONPOTUBIIEHHE BEIECTBA. R = Pg
3.2.5 A
TOPOHHUX CUJL
HWcrounrku Toka. DJIC uctounrka Toka: E = T :
BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKa
3.2.6 3akon Oma Juisi MOMHOH (3aMKHYTOH) | .
3
anexktpuuecko 1eru: E = IR + I, T R
| E
orkyna | =——
YA R+r
3.2.7  |IlapamnenbHOe COeTUHEHNE MTPOBOTHUKOB:
1 1 1
I=h+ b+, Ui=U=, g "R PR
TIapaJit 1 2
[locnenoBaTenbHOE COEAMHEHNE TPOBOIHUKOB:
U=Ui+Ux+.., li=hb=., R =R1+R2+ ...
3.2.8  |Pabora anekTpuueckoro Toka: A = [Ut.
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3akoH JIxoyns - Jlenna: Q = I%Rt.

U2
Ha pesuctope R: Q = A= IRt = IUt :Ft

3.2.9 AA

MomHocTb 3nekTpudeckoro toka: P=— =1U
At At—0
TennoBass  MOIIHOCTB,  BBIACNSEMas Ha  PE3UCTOpPE:
U2
P=1’R=—=1U
R
P _ AACT CHJT _ EI
MOIIIHOCTh UCTOYHHKA TOKA: e =, =
At At—0

3.2.10 |CBoOojmHBIE HOCUTENTH  JJICKTPUUYECKUX  3apsoB B
IMPOBOJIHMKAX. MeXaHu3Mbl  MPOBOAUMOCTH  TBEPIBIX
METaJIJIOB, PacTBOPOB U PACILJIABOB 3JIEKTPOJUTOB, T'a30B.
[TomynpoBoauuky. [10ayIIpOBOAHUKOBBIN IO

3.3 MATHUTHOE IIOJIE

3.3.1 MexaHWnYeCcKOE€ B3aMMOJIEHCTBUE MArHUTOB. MAarduTHOE
T10JI€C. Bektop MAarduTHOU VHAYKIIWH. [TpuHUIHMT
CYIEPIO3UIMKA MarHUTHEIX mojieii: B =B, +B, +...
JlvEMyM WHAYKOMM MarHuTHoro moJisi. KaptuHa nuHMM
WUHTYKIIAH MarHUTHOTO IOJISt IIOJIOCOBOT'O 5
IOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB

3.3.2 OneiT Opctena. MarHuTHOe MOJ€ MPOBOJHUKA C TOKOM.

KaptnHa nuHWNA WHIYKOHMM MArHATHOTO TOJS JIMHHOTO
NpSAMOr0  MNPOBOJHMKA W  3aMKHYTOTO  KOJIBIIEBOTO

IIPpOBOAHKWKA, KATYIIKHX C TOKOM
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3.3.3

Cuita AMmnepa, ee HalIpaBJIEHUE U BEJIMYNHA:

Fa = IBl'sina, rpe @ - yrom mexnay mampaBieHHEM

—

IIPOBOJHHUKA U BEKTOPOM B

3.3.4

Cuna JlopeHua, ee  HampaBlIeHHME M  BEJIWYHMHA:

—

Fro, =|0|UBSINO, re O - yron mexny Bextopamn O u B.
JIBWOKEHWE  3apSOKEHHOM — 9aCTHIBI B OJHOPOIHOM

MardMTHOM II0JIC

3.4

OJIEKTPOMAT'HUTHASA MHAYKIIA

34.1

I[lorok  BekTOpa  MarHUTHOM n 1 B

WHJIYKIUU: / [u/;

®=B,S =BScosa

3.4.2

SBnenue snekTpoMaraiuTHo HHAYKIUU. DC uHAYKIUN

3.4.3

3aKoH AeKTpoMarHuTHol uuaykuuu dapanes:

£ __ A0

i . = _CDI
At At—0

t

3.4.4

OJC uHAYKIUM B IPSIMOM \” 1;;-

IIPOBOJIHHUKE JUTUHOM 1, f/ \% >

—

ABMIKYIIEMCSI CO CKOPOCTBHO U / g

(6 1 T) B OJHOPOIHOM

MAardHuTHOM T10Jie B:

[E/|=Blvcosa, rpe @ - yrojl MeXIy BeKTopoM B wu

— -

HOpMaJblo N K IJIOCKOCTH, B KOTOPOM JI€kKAT BEKTOPHI | H

O;ecmu | LB u o LB,ro|E|=Blv
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3.4.5 [TpaBuno Jlenua
3.4.6
NBAyKTUBHOCT®: L= T , i @ = LI.
CamouHayKus. 2/1C
Al .
CaMOHHHYKHHHZEg::_LZE' =—LlI,
At—0
DHeprusi MAarHUTHOTO TIOJI KaTymku ¢ Tokom: W, = ——
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHWA 1 BOJIHBI
3.5.1 |KoneGarenbubii  kOHTYp. (CBOOOIHBIE
C L
3JIEKTPOMArHUTHHIE KoJieOaHus B '[ | 3
UeIbHOM K0J1e0aTeTbHOM KOHTYpE:
G (t) = Gya SIN (Ot + @y )
I (t) =0, = @Gy, cos(@t+¢,) = 1,,cos (ot +¢,)
o T T =2nJLC @_EE_—i—
opmyna Tomcona: T =2n , OTKyZ1a T Jc”
CBs3p aMITUTYBI 3apsifa KOHAEHCATOpA C aMIUTUTYIO0N
CWIBl TOKa TPH  CBOOOJHBIX  DIIEKTPOMArHUTHBIX
KoJIe0aHUSIX B U7CTHbHOM KOJIe0aTeIbHOM
KOHTYPE: Uy =~
3.5.2 3aKOH COXpaHEHWs SHEPTHH B HACATHHOM KOJIeOaTeThHOM

KOHTYpeE:

Cu? LI* cu’_  LI*
+ = = =const.
2 2 2
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3.5.3  |BbIHyX/JeHHbIE FIEKTPOMArHUTHBIE KoJieOaHus. Pe3onanc

3.5.4 |Ilepemennbii  Tok.  IIpousBoxcTBo,  mepenada U
noTpeOIeHHe IIEKTPUIECKON SHEPTUN

3.5.5 CBoiicTBa JIEKTPOMarHUTHBIX BOJTH. B3anmHas opueHTanus
BEKTOPOB B AIIEKTPOMArHUTHOM BOJTHE B
Bakyyme: E1L B 1C

3.5.6 |IllIxana AIEKTPOMATrHUTHBIX BOJIH. [Tpumenenue
AJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE U OBITY

3.6 OIITUKA

3.6.1 |IIpsMonuHeitHOE pacnpoCTpaHEHUE CBETa B OJIHOPOIHOM
cpene. Toyeunbld uCTOYHMK. JIyd cBeTa

3.6.2  |3akoHbI oTpaxkeHus cera. o=

alp
S
3.6.3 |IlocTtpoeHue n300paxeHU B TUIOCKOM 3epKaJie
3.6.4  |3akoHBI MPEJTOMIICHHUS CBETA.

[Ipenomnenue CBETa:

nsina=n,sinf

AOCOIOTHBIN IOKa3aTeib
IPEIIOMIICHHUS :
. C
na6c - .
v
. Ny
OTHOCHTENBHEIN ITOKa3aTenb IpeIOMIEHUS: Nom = no
1 2

XOoJI Tydeit B IPU3ME.
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COOTHOIIIGHHE YacTOT M COOTHOIICHUE JJIHMH BOJIH Ipu
nepexoac MOHOXPOMATHUYCCKOIO CBETAa 4YCPE3 TIpaHULY

pazzena AByX ONTUYECKUX CPENl:

Vi =V,, nl}\’l = n27‘2

3.6.5

ITonHOE BHYTpEHHEE OTpaKEHUE.

Ny<ny n,

IIpenenbHBIl  yroa  MHOJIHOTO

BHYTPCHHCTO OTPAKCHUSA

n,

sina,. = L _
l'lp nl

OTH

3.6.6

CobOuparome W pacceuBarolive JIUH3bl. TOHKas JHMH3A.
DoKyCHOE pacCTOSHHE ¢ OINTHYeCKas Cujla TOHKOH

1

auH3el: D =—
F

3.6.7

dopMyJia TOHKOM JIMH3BIL: d

VBenuueHue, 1aBaeMoe JIMH30M:

coh Il
H d

D<O:>F:l<0

D )

B cnyudae paccenBaromieit IuH3BbI:

F=£:m<1
H d

3.6.8

XOI[ Jy4da, Ipomeamero JUH3y 1104 IIPOU3BOJbHBIM YIJTIOM

K ee I1aBHOM onTuyeckou ocu. IlocTpoenue nzoOpa)keHuit
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TOUYKHM U OTpe3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOIINX

JUH3aX U UX CUCTEMAX

3.6.9 dotoanmapar Kak onTHYeckuit mpubop. I[7maz  kak
ONTHYECKAs CUCTEMa

3.6.10 |Uutepdepenius crera. KorepeHTHbIE HICTOYHUKH. Y CIIOBUS
HAOJTFOICHHMSI MaKCHMyMOB " MHUHAMYMOB B
UHTEP(PEPEHIIMOHHON  KapTUHE OT JBYX CHH(A3HBIX
KOT'€PEHTHBIX UCTOYHHKOB:

A
MaKCUMyMBI - A = sz’ m=0,+/-1,+/-2,+/-3, ..,
A

MHUHEMYMEI - A =(2m +1)§, m=0,+/-1, +/-2,+/-3, ...

3.6.11 |dudpaxmusa ceera. dudpakimoHHas pemnieTka. Y CJIOBHE
HAOJIIOIEHNUST TJaBHBIX MAaKCUMYMOB IpH HOPMajJbHOM
naJieHUM MOHOXPOMAaTHYECKOTO CBETa C JUTMHOW BOJIHBI A
Ha PEIIeTKy ¢ epuoaoM d:
dsing, =mA m=0,+/-1, +/-2, +/- 3, ...

3.6.12 | ducnepcust cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKVYJISIPHO-BOJIHOBOU 1Y AJIN3M
411 Cunoresa M. ITnanka o kBanTax. ®opmyia [lnanka: E=hv
4.1.2 hc

®otoubl. DHeprus potona: E=hv= -~ Pc.

hv

Nmnynee potona: P = T <

> | =
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4.1.3 ®oroapdpexr. Onbitet AL CromeroBa.  3aKOHBI
dboTorddexra
4.1.4 | VYpaBHenue DitHmreitna 15 Gororddekra:
EdpomHa = ABBIXO}Ia + EKI/IH maxs
hc
E =hv=—
rac doTtona A
hc mo?>
A\amxoz{a = thp = }\‘_l EKI/IHmaX = Umax = eU3arl
Kp 2
4.1.5 JlaBnenne cBera. JlaBiaeHWe CBeTa Ha  IOJHOCTBIO
OTPKAIOIIYKD  TMOBEPXHOCT W HA  TOJHOCTHIO
MOTJIONIAIONTYIO IIOBEPXHOCTD
4.2 OU3NKA ATOMA
421 [InaneTapHas Mojaenb aToMa
4.2.2 |Tlocrynatel bopa. U3nyuenue u noryomnieHue (poToHOB IIpH
NepeEX0JIe aToMa C OAHOTO YPOBHSI SHEPTUU HA APYTOM:
hvmn :£:|En - Em|
}\’mn
4.2.3 |JluHeWyaThIe CTIEKTPHI.
CnexTp ypoBHEH 3HEPrUuu aToMa BOJIOPO/IA:
-13,6 3B
En =—— —,nh= 1, 2, 3,
n
4.3 OU3NKA ATOMHOI'O AIPA
43.1 Hyxknonnas monens siapa [eitzenOepra - MBanenko. 3apsija

sapa. MaccoBoe uuciio sapa. M3otorsl
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4.3.2 PagnoakTuBHOCTS.
Anbba-pacman: 7 X =7, Y +jHe,
bera-pacnan.
DeKTpoHHBIN P-pactan ; X0, Y +%e+v,,
[To3uTpoHHbIii B-pactan ; X0, Y+ 68+v,.
l'amma-uznyuenue

4.3.3 _t
3aKOH paJIMOAKTUBHOIO pacnana: N (t) =N,-27.
I[lycte m - Macca  paJMOAKTUBHOTO  BEIIECTBA.

_t

Torna m(t):mo.z T

4.3.4 S nepHble peakuuu. Jlenenue u CUHTE3 sa€p
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