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AHHOTAUA K padoyeil mporpamme
PabGouas mnporpamma yueOHoro mpeamera «®Pusuka» g 10-11  kmaccos
MOATOTOBJIEHA B COOTBETCTBUHU C:
1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanum» oT
29.12.2012 r. Ne 273-®3, B AEUCTBYIOILLIEW pEAAKIINY;
2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEP)KJIECHUU (PeAepabHOr0 TOCYJapCTBEHHOr0 00pa30BaTENbHOTO CTaHJapTa
cpeaHero obuiero obpazoanus» (3apeructpupoBan 07. 06. 2012 r. N 24480), B
JIEUCTBYIOILIEN PEIAKIINY;
3. dbenepanbHO 00pa30BaTEIBHON MPOTPAMMON cpeaHero ooIero oopa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 371 MunucrepcrBa mnpocBemeHuss Poccuiickoi
Oenepanuu ot 18.05.23, B AelicTBYIOIIEH peaaKIuu;
4. benepanpHOl pabodeil mporpaMMoOi CpeTHEero 00IIero oopa3oBaHus 1Mo Pusznke
st 10-11 kmaccoB (6a30BbIi ypoBeHB), MOCKBa;
5. mnpuxkazoM MuHucTepcTBa mnpocBelieHus Poccuiickoir ®enepauuu  OT
23.07.2025 Ne 551 "OO6 yrBepxkaeHuu ¢eaepaabHOTO IMEPEeUHs JJICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEAUTAIMI0 O00pa30BaTENbHBIX MPOrpaMm
HaYaJIbHOTO 00I1IeT0, OCHOBHOT'O 00IIIeT0, CpeTHETo 00111ero oopazoBanus',;
6. MeTOAMYECKMMH pPEKOMEHJAIMSIMU TI0 CHCTEME OIEHKH JIOCTH)KCHHS
OoOydJaromMMHCS  IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHS  00Opa30BaTENbHBIX
MpOrpaMm;
7. OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMON cpeaHero obmero oopazoBanus YUY
OO «IleTpoBckas MIKOIaY;
8. mporpammoit Boctiutanusga HY OO «IletpoBckas mikosa.
Conepxanue mporpaMMbl 10  (u3uMke HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOW KapTWHBl Mupa oOydarommxcs 10-11 xmaccoB mpu
o0y4yeHuu ux Qu3nke Ha 0A30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESITEILHOCTHOTO

moaxoJa.



[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedoBanusim OI'OC COO «
IUJAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
oOy4eHHMsI, a TaKXKE YUYUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHBIX
cBs3ell (U3UMKM C ECTECTBEHHOHAyYHBIMH YUe€OHBIMM TmpeaMeramu. B Heit
ONPEENSIOTCS OCHOBHBIE LEMM M3Y4YE€HUsS (PU3MKU HA YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHus, TIAHUPYEMbIE€ PE3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

IkonapHBIN Kypc (HU3MKM — cHUCTEMOOOpa3yIOIUi ISl €CTEeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3MUeCKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBICHHUM, W3y4yaeMbIX XHUMHeEH, Ouonorueir, ¢usnueckoir reorpapuei u
actpoHomueil. Mcmonp3oBaHMe M aKTUBHOE NpUMEHEHHE (U3MUECKUX 3HAHHM
ONpeJeNsieT XapakTep U pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHMH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTE€pUANIOB C
3aJJaHHBIMU CBOMCTBaMHU U Jpyrux. M3yuenue Gpu3MKu BHOCUT OCHOBHOW BKJIAJ B
(opMupOBaHHE €CTECTBEHHO-HAYYHOM KAapTHHBI MHUpa OOy4YalollUXcs, B
(GopMupoBaHUEe YMEHUN NPUMEHSATh HAyYHBIH METOJ MO3HAHUS MPH BBITOJHEHUU
UMH y4eOHBIX HccienoBaHui. B ocHOBY Kypca (QU3uMKK A1 YPOBHSI CPEIHETO
o0miero o0pa3oBaHusl MOJIOKEH DS UIEH, KOTOpblE MOXHO paccMaTpUBaTh Kak
NPHUHLIMIIBI €0 TOCTPOEHUS.

Unes wnenoctHoctn. B COOTBETCTBMM C HEM KypC SBISETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (U3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Wnes renepanuzamnuu. B cOOTBETCTBUU ¢ HEM MaTepual Kypca QUMK 00beTMHEH
BOKpYr (Qusmueckux Teopuil. Bemymum B Kypce sBisercs (opmupoBaHHe
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTE€PUH, BEILIECTBE U TOJIE.

Wnes rymanutapusaumu. E€ peanusanms Npeanonaraer  MCIOJIb30BAaHUE
TYMaHUTapHOTO TMOTEHIMAaNa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPAa3BUTHS
bu3ukn Cc pa3BUTHEM OOIIECTBAa, a TaKkKe C MHUPOBO33PECHUECKUMH,

HPAaBCTBCHHBIMHA M SKOJIOTHYCCKHUMHU Hp06HeMaMI/I.
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Wnes npuxiagnoil HanpaeineHHocTH. Kype ¢u3uku npenmnonaraeT 3HaKOMCTBO C
IITUPOKUM KPYrOM TEXHUYECKUX W TEXHOJIOTHYCCKUX MPUIOKCHHH W3YYCHHBIX
TEOPUH U 3aKOHOB.

Wnest 9KOJOTH3allMU  peanu3yeTcs IOCPEJACTBOM  BBEIEHHUS  DIIEMEHTOB
colepKaHUs, TOCBAIMIEHHBIX OKOJOTHYCCKAM TpoOieMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHHWKH M TEXHOJOTHH, a TaKke OOCYXICHHS
npobJieM palMOHAIBFHOTO MPUPOAONIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.
Crep>KHEBBIMH JJIEMEHTAMU Kypca (H3UKM Ha YypOBHE CpEIHEro OO0IIero
oOpa3oBaHus SABISIOTCS (u3mueckue Teopur ((HopMHUpOBaHHE MPEACTABICHUH O
CTPYKTYpPE IMOCTPOCHHS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB M
NPHUHIIMIIOB B  COBPEMCHHBIX TMPEJACTABJICHUSAX O TPHPOJAE, TpaHUIAX
NPUMCHUMOCTA TEOPHH, JJI1 OIHWCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-ACSITEeTbHOCTHBIN MOAX0A B Kypce (U3HUKH pean3yeTcsl TMPEXkIe BCETo
3a CU€T OpraHu3allié SKCIIEPUMEHTAIBLHON JeATeNbHOCTH OOydarormmxcs. [l
0a30BOT0 ypOBHSI Kypca (U3HMKH — 3TO HCIOJIH30BAaHUE CUCTEMBI (YPOHTATBHBIX
KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U  JTA0OpPaTOpHBIX pabOT, KOTOphIE B
nporpaMMme 1o (Qusnke O0O0beAMHEHBI B OOMMHA CIHCOK  YYCHHYECKUX
paKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
NPOBOJIMMBIX JUISI KOHTPOJII M OIICHKH, OCYIIECTBIISICTCS — yYaCTHHKAMHU
o0pa30oBaTeIBLHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW IIJIAaHUPOBAHUS U
ocHameHuss kaOmHera Gu3uku. Ilpm »d>TomM obecrieuwBaeTCs  OBJIAJICHHC
OOy4JaroMMMHCS YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NUECKUX BEIWYWH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MPEIIOKEHHBIX TUTIOTE3. bolbIlioe BHUMaHUE yAENAETCS PEUICHUI0 Pacu€THBIX U
KaueCTBEHHBIX 3adad. [Ipu 3ToM miis pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS
3alayd C SIBHO 3aJaHHOW (DU3UYECKON MONENbI0, MO3BOJISIONINE TPUMEHSITH
M3Y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasnenia Kypca, Tak
WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. JJis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM

ABJIAOTCA 3aJaHUs Ha OOBSICHECHHE IIPOTCKAaHUA CI)I/IBI/I‘-ICCKI/IX SIBIICHUU U
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MIPOIIECCOB B OKPYXKAIOIIEH *KU3HU, TpeOytoiue Bbioopa GU3NIECKON MOACIH ISt
CUTYaIlUH MPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMHM LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUHU SIBIISIFOTCS:
dbopMHUpOBaHUE WHTEpPECa W CTPEMIICHHsI OOYYAIOIIMXCS K HAYYHOMY H3YUYCHUIO
MIPUPOBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKHUX CITIOCOOHOCTEH;
pa3BHTHE TMPEJACTABICHUM O HAyYHOM METOJE II03HAHWSI € (POPMUPOBAHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HW3YYCHUS OCHOB
CTpOCHUS MaTepUH M PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMHUpOBaHUE YMEHUH OOBICHATH SIBICHHS C MCIOJIb30BaHUEM (U3HUCCKUX
3HAHHMH M HayYHBIX JIOKA3aTCIIbCTB;

dbopMHUpOBaHUE TIPEACTABICHHH O poiau (U3UKKA IS Pa3BUTHI  APYTHX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTikeHne H3TUX 1eNed Oo0ecrneynBaeTCsi pelIeHueM CIEAyIIMX 3a7ad B
npolecce u3ydeHus Kypca (U3MKM Ha YpOBHE CpEeIHEro oO0miero oopa3oBaHMS:
NpUOOpETeHNEe CHUCTEMBI 3HAHMK 00 00mux (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;
dbopMuUpOBaHUE YMEHUN TPUMEHSITh TEOPETHUECKHE 3HAHUS HJsi OOBSCHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS MPUHATHAA MPAKTHYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PAa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (PHU3HYECKOM
MOJICNIBbIO, 3ajlay, MOAPa3yMEBAIONIUX CAMOCTOATENBHOE CO3/laHue (U3UYECKOU
MOJICIIH, aJICKBATHON yCIIOBUSM 33/1a4H;

MOHNUMaHUe GU3NUECKUX OCHOB M MIPHUHIIUIIOB JICUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB, UX BIUSIHUS HA OKPYKAIONIYIO CPEY;

OBJIAJICHWE METOJAAaMHU CaMOCTOSTEIFHOTO IIJIAHUPOBAHWS W  IPOBEICHUS
¢u3nUecknxX OKCIEPUMEHTOB, aHAIM3a W HHTEpPHpeTanud  WHOOPMAIWH,

onpeaAcaCcHusa A0CTOBCPHOCTH ITOJIYYCHHOI'O PC3YyJIbTAaTa,
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CO3/laHHE€ YCIIOBUM [UIsl DPa3BUTUS YMEHMH IIPOEKTHO-HUCCIEN0BATENbCKOM,
TBOPYECKOH JEATEIBHOCTH.
Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHEr0 OOIIEro

oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B

11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

YMK:
HOMED B aBTOPBI IpeAMET | KJIacC | U31aTeIbCTBO DKCHEPTHOE
oIy 3aKJII0YEHUE
10
1.1.3.9.1.1 | Msakumes I'.4., | puzuka | 10 AKIMOHEpHOE 0
byxogres b.b., 00I11eCTBO 31.08.2030
Corckuii H.H. «H3natenbcTBO
IIOJI pelaKIuen «IIpocsemienue»
[TapdhenTreBoit
H. A.
1.1.3.9.1.2 | Msakumes I'.4., | duzuka | 11 AKITMOHEpHOE 10
byxosres b.b., 001I1eCTBO 31.08.2030
Yapyrun B.M. «31aTenbCTBO
TIOJT peIaKkIuen «IIpoceemenue»
[TapdhenTreBoM
H. A.

Ilnannpyembie pe3y/ibTaThl OCBOEHUS] Y4eOHOI0 NmpeaMeTa.

OcBoeHne y4yeOHOro mpeaMeTa

«Pusukay

HA YpOBHE CpEIHETO OOIIero

obOpa3zoBanus (0a30BBI YPOBEHB) JOHKHO OOECIICUNUTh JOCTHKCHHUE CICTYIOITUX

JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IIPCAMCTHBIX 06p330BaTeJ'H)HI)IX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHUS y4yeOHOro mnpeamera «Duszukay TOIKHBI

OTpaXkaTh

IOTOBHOCTh H

CIIOCOOHOCTH

o0ydJarouuxcs pyKOBOACTBOBATHCS
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chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIMK OOYYaIOIIeTroCs KaK aKTHUBHOTO H
OTBETCTBEHHOT'0 YJIeHA POCCUMCKOTO OOIIEeCTBa;

NPUHATHE TPaJULIMOHHBIX 00111eueTI0BEYECKUX T'YMaHUCTUYECKUX u
JNEMOKPaTUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTU COBMECTHYIO JAEATEIILHOCTh B HMHTEpPECaAX TIPakIAaHCKOIO
oOI1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEeHHH B 00pa30BaTEIbHOM OpraHuU3allvu;
YMEHHE B3aMMOJECHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HUX
(GYHKIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;
LHEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, JOTHUYECKOTO  TIOBEICHHS,;
CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHKE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTETHYECKOT0 BOCTIMTAHMSA:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIIOYasg 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOro BOCIIMTAHMS
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MHTEPEC K pa3auyHbIM chepaM npodecCHOHATbHON NEATEIbHOCTH, B TOM YHUCIE
CBA3aHHBIM C (DPU3MKOM M TEXHHMKOHW, YyMEHHE COBEpLIATh OCO3HAHHBIA BBIOOP
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHMIO B 00JacTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOM  KYJIbTYpbl, OCO3HaHUE  TJI00AJIHLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE W OCYIIECTBIECHUE JIEMCTBUM B OKPYKAIOIIEW CPEJNE HAa OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OIbITa JIEATeTbHOCTH JKOJOTUYECKON HAMpPaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUH 110 PU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HMUECKON HAYKU;

OCO3HAaHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
GU3MKU  OCYIIECTBISITh TPOEKTHYIO M HCCIIENOBATEIbCKYIO NEATEeIbHOCTD

VWHJUBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eicTBUS:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTYaJIM3UPOBAThH MPOOJIEMY, pPacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpENENIATh LEJIU JACATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHKCHMUS

BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBAEMbIX (U3WUECKUX
SIBIICHUSIX;

pa3pabaThiBaTh IIJIaH pEIICHUA TPoOJieMbl C YYETOM aHAIM3a HMEIOIIUXCS

MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTH, OLIEHUBATH COOTBETCTBHE pPE3yJIbTaTOB
LEJISIM, OIICHUBATh PUCKU TOCIEICTBUI AESITETbHOCTH;

KOOPAMHHUPOBATH W BBIMOJIHATH padOTy B YCJIOBUSAX PEATBHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBaTh KPEATHBHOE MBINIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciienoBaTeIbcKue eiicTBUA:

BIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATUAMH € METOAaMH
du3NIEeCcKOil HAYKH;

BJIaJIETh HABBIKAMHU YYeOHO-MCCIIEIOBATEILCKONH W TMPOEKTHON IesTeNbHOCTH B
005acTH (PU3HUKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TMOUCKY
METOJIOB PEIICHUs 3a/ad (PU3UYECKOTO COACPNKAHHS, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BUJAAMH  JEATCIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllMH, TPEOOPa3OBaHUI0 U NPUMEHEHHIO B PA3IMYHBIX y4eOHBIX
CUTYallUsIX, B TOM YHCJIE IIPU CO3/IaHUH YIEOHBIX IPOEKTOB B 001aCTH (PHU3HUKHY;
BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIE CBS3H U aKTYalIU3UPOBATH 33]a4y, BHIABUTATh
runore’y e€ pemeHus, HaXOIUTh apryMEHTBl [UIS JIOKa3aTelIbCTBA CBOMX
YTBEPKJCHHH, 33/1aBaTh MIAPAMETPHI M KPUTEPUH PEILICHUS;

aHAJTM3UPOBATH IMOJyUYCHHBIE B XOJ€ PEIICHHs 3aJa4l pPe3yJIbTaThl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIJIOBHSX;
CTaBUTh ®  (HOPMYIMpPOBATH COOCTBEHHBIE 3aJadyd B  00pa30BATEIHHOM
JesITEeIbHOCTH, B TOM YHCJIE MPU U3y4YEeHUU (U3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIbBIT;

yMETb MEPEeHOCUTh 3HaHUS 1O (QU3MKE B  MPAKTUYECKYI0  00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JacTeill;

BBIJIBUTaTh HOBBIE HJIEH, MPEIaraTh OpUTrHHAIBHBIE MTOIXO0bI U PEILICHUS;
CTaBHUTb MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHS.

Pabora ¢ undgopmaumeii:
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BIIQJICTh HABBIKAMU TMOJy4YeHUS UHOpManuu (U3MIECKOTO COACPKAHUS U3
HWCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEbHO OCYIIECTBISATh IOWUCK, AaHAaJu3,
CHUCTEMATH3allUI0 M HWHTEpIpeTalnui0 UHGOpMalUU Pa3IUYHBIX BUIOB U (PopM
MPEJICTABJICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

HCIIOJIb30BaTh CPEeACTBAa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJOTHI B
pELIEHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3AlMOHHBIX 3aJa4 C
cobnoieHueM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHurs, MPaBOBBIX U ITHYECKUX HOPM, HOpM HUH(OpPMaIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJIEPKAHUS B PA3NUYHBIX (opMarax ¢ yuyéTom
Ha3Ha4YeHUsT MHOOPMALIMK U 1IEJICBOW ayJUTOPUH, BEIOMpPAsT ONTUMAIBHYIO (HOpMY
MPEJCTABJICHUS U BU3yaIU3alllH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

OCYIIECTBIISITh OOILIEHUE HAa ypoKaxX (U3UKU U BO BHEYPOUHOM N1E€ATEIHHOCTH;
pacno3HaBaTh MPEINOCHUIKH KOH(IUKTHBIX CHUTYallUd M CMST4aTh KOHQIUKTHI;
pPa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3pEHHS C HCIOJIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh M HCIHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HHAUBUIYAIbHOU
paboTHI;

BHIOMpAaTh TEMAaTHKy W METOJBl COBMECTHBIX JEUCTBHM C Yy4E€TOM OOIIUX
HMHTEPECOB, U BO3MOYKHOCTEN KAXKJA0r0 YIEHA KOJUIEKTUBA;

[IPUHUMATh LIEJIA COBMECTHOM JIESATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMIKECHUIO: COCTaBJIATh IUIAH JAEUCTBUM, PACIPENENIATh PO C
y49€TOM MHEHUW Y9aCTHUKOB, OOCYKJaTh PE3YJIHTaThl COBMECTHOM padOTHI;
OLICHUBAaTh Kauye€CTBO CBOET0 BKJIAJa M KaXKJOro0 y4aCTHHKAa KOMaHJIbl B OOIIMI
pe3yiapTaT Mo pa3pabOTaHHBIM KPUTEPUSM; MpeajiaraTb HOBBIE TPOEKTHI,
OLIEHUBAaTh WJAEU C TMO3UMUHM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU

3HAa4YUMOCTH, OCYIICCTBIIATH ITO3UTHUBHOC CTPAaTCruiIcCKoOC IIOBCACHUC B
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pPa3IUUHBIX  CHUTyalUsiX, MPOSIBISATH TBOPYECTBO U  BOOOpakeHHE, OBITH
WHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISITh TMO3HABATEIIBHYIO JEATEIbHOCTh B 00JIaCTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEIbHO COCTABJISATh IUIAH PEHICHUS] PACUETHBIX M KAUYE€CTBEHHBIX 3aj1ad,
IJIaH BBIMIOJIHEHUS TPAKTUUECKOM paboThl C Y4E€TOM HUMEIIINXCS PEeCypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

JenaTh  OCO3HAHHBIM  BBIOOpP, apryMeHTHpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEUICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO 3PYAMIIMU B 00JacTU (PU3UKH,
IIOCTOSTHHO  TIOBBIIIIATh CBOM 0Opa30BaTENbHBIM W KYJIbTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BIIAJICTh HAaBBIKAMHU TO3HABATEIHHON pe(IeKCMM KaK OCO3HAHHUS COBEPIIAEMbBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCIIOJIb30BaTh MPUEMBI pedrieKcuu I OLEHKH CHUTYyallid, BBIOOpa BEPHOTO
peLICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI M apPryMeHThl JpYrdX I[pU aHalIu3e pe3yibTaToB
NEATENbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apPryMeHThl JPYruxX [pU aHalIu3e pe3yIbTaTOB

ACATCIIBHOCTH,
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MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.

B mporecce HoCTWKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTPAMMEI 10
buzuke [ ypoBHS cpeaHero oOmiero oOpa3oBaHMsS Y 0OydYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATBLHBIH UHTEIIEKT, TIPE A0 ar AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIOYAIOIIETO0 CIIOCOOHOCTh IMOHUMAaTh CBOE HMOIMOHAILHOE
COCTOSIHWE, BUJICTh HANPaABJICHUS Pa3BUTHS COOCTBECHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJUPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCI K
HMOIMOHAILHBIM U3MECHECHUSIM M MPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIUU, BKJIIOYAIONIEH CTPEMJICHHUE K JOCTMDKCHHIO IICJH H
yCIiexXy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMCHHE JICMCTBOBAaTh, MCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHHMMATh 3MOIMOHAIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C
JIPYTUMH JIIOJABMH, 3200TUTHCS, IPOSIBIISITH MHTEPEC U pa3pemiaTb KOH(PIUKTHI.

B ¢denepanpHBIX M pervoHaIbHBIX MPOIEAYpaxX OIEHKHA KauyecTBa OOpa30BaHMS
UCIIONIb3yeTCsl  mepedeHb  (KoauduKkaTtop) TMpoBEpsieMbIX TpeOOBaHUN K
METalpeMETHBIM  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOW  0Opa3oBaTEIbHOM

MIPOTPaMMBI CPEHETO 001ero 0Opa3oBaHMs.

[lepeyens (koaudukaTop) NpoBEPsIEMbIX
TpeOOBaHUI K METANPEAMETHBIM Pe3yIbTaTaM OCBOCHHSI OCHOBHOM

00pa3oBaTeILHOM IPOrpaMMBI CPETHETO 00IIeT0 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM pe3ysbTaTaM
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IIPOBEPSEMOI0 |OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl CPEIHErO

TpeboBaHUs | 001Iero 0Opa3oBaHUs

1 [lo3HaBarenbHble yHHMBEpCAJlbHbIE ydeOHblE IeHCTBUS (Hanee -
YY)

1.1 bazoBbie norunyeckue aenucTBUA

1.1.1 VYcraHaBnuBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS IS
cpaBHEHHUsI, KjIaccuukauu u 0000IIeHUs

1.1.2 BbISBISTE 3aKOHOMEPHOCTH M MPOTUBOPEYUSI B PACCMATPHUBAEMBIX
SIBJICHUSIX

1.1.3 CamocTosTenbHO (POPMYIHPOBATh U aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OTIPEIENIATH 1EJIN IS TeIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUU
UX TOCTHXKECHHUSI

114 BHOCUTH KOPPEKTUBBI B JIE€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHUE
pE3yNbTATOB  LIETISIM, OLICHMBAThb  PUCKA  TOCIEICTBUU
NEesATEHbHOCTH

1.1.5 Pa3BuBaTh KpEaTUBHOE MBIIUICHUE IPU PEUICHUH >KU3HEHHBIX
npoosiem

1.2 bazoBrie ucciaenoBaTenbCKUE ICHCTBUSA

1.2.1 Brnagetrs HaBbiKaMu y4eOHO-MCCIEIOBATEILCKOM M MPOCKTHOM
NeSITeTPHOCTH, HABBIKAMH pa3pernieHust mpooaem

1.2.2 OBnajeHue BUJaMH JAEATEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,

€ro HUHTEpIpeTaluH, MNpeoOpa3oBaHUI0 W MNPUMEHEHHIO B
pPa3JIMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM 4YHUCJIE MNPU CO3JaHUU

y‘{e6HBIX " COLIMAJIBHBIX ITPOCKTOB
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1.2.3

@OopMHUPOBAHNE HAYYHOT'O THUIIA MBIIUICHUS, BIIAJICHHE HAYYHOU

TepMHHOHOFHGﬁ, KIIFOYCBBIMU ITOHATHUAMH U METOAAMH

1.2.4

BoisaBisaTh MNPUYINHHO-CICACTBCHHBIC CBA3HM MW AKTyaJIU3HUPOBATH
3aJlady, BbIABUI'aTb T'MIIOTC3Yy €C PCHICHUA, HAXOAUTb aApPTYMCHTHI
JJIA 10Ka3aTCJIbCTBA CBOUX yTBGp)KI[GHPIfI, 3aJlaBaTb mapaMeTpbl U

KPUTEPUU PELIEHUS

1.25

AHaJII/ISI/IpOBaTB MMOJTYUYCHHBIC B Xo0Aac peUICHUA 3a1a4u
PE3YIbTAThI, KPpUTHYCCKHU OLCHHUBATH nux AOCTOBCPHOCTD,

IMPOTrHO3HUPOBATH U3MCHCHHC B HOBBIX YCIIOBUAX

1.2.6

YMeTh NMEepPEeHOCHTh 3HAHWS B TMO3HABATEIBHYIO W MPAKTUYCCKYIO
00J1aCTH KU3HEICATCIIbHOCTH;

yYMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
OCYIICCTBIISITh IICJICHANIPABICHHBIN IOUCK IepeHoca CPEICTB U

Croco00B IeHcTBHS B IPO(EeCCUOHATIBHYIO Cpely

1.2.7

CrocoOHOCTP W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOHMCKY
METOJIOB PEIICHHSI IPAKTHYECKHUX 3a]1a4, IPUMEHEHUIO Pa3TNIHbIX
METOJIOB ITO3HAHUS;

CTaBUTh W  (opMynaupoBaTh  COOCTBEHHBIC  3aJaud B
o0pa3oBaTeIbHON IEATETbHOCTH U KU3HEHHBIX CUTYAIUAX;
CTaBUTh MPOOJEMBbI W 3a/lauu, JIOIMYCKAIOIINE albTePHATUBHBIC
pEIICHHS;

BBIIBUTATh HOBBIC HJICH, MPEJJIaraTh OPUTUHAIBHBIC TOJXOJbBI U
pEIICHHS;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YYETOM aHalu3a

HMCIOIIUXCSA MATCPHUAJIbHBIX 1 HCMATCPHAJIbHBIX PECYPCOB

1.3

Pabora ¢ nundopmarueit
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131 Bnagete HaBblkaMM TONy4YeHHs MHGOPMAMU U3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIFHO OCYIIECTBISTH IMOHUCK, aHAJM3,
CHUCTEMAaTH3allMI0 M WHTEPHpPETAlui0 HH(pOpMAaMKU pa3TUIHbIX
BUIOB U ()OpM TIPEICTABICHUS

1.3.2 CoznaBath TEKCTHI B pa3iM4HbIX (pOpMaTax C YUYETOM HA3HAUCHMS
UHPOpMAIIMM ¥ IIETIEBOM ayAWTOpWUH, BHIOMpas ONTUMATBHYIO
dopmy mpecTaBICHHS U BU3YyaTH3aIH

1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTH HWH(MOpMaLUM, €e
COOTBETCTBHE NMPABOBBIM U MOPAIBHO-3THYECKUM HOpMaM

1.3.4 Hcnons3oBaTh CpeAcTBa UH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX M OPTaHM3AIMOHHBIX 3a7a4 C COOJI0JIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M OJTUYECKUX HOPM, HOPM
uH()OpPMaIIMOHHON 0€30MacHOCTH

1.35 BrnageTs HaBbIKaMU pacro3HaBaHHUS U 3alUThl WHGOPMAIIUH,
nH(OpPMaIIMOHHON 0€30MaCHOCTH JIMYHOCTH

2 Kommynukatusubie VY /]

2.1 OO1eHue

2.1.1 OcymecTBisATh KOMMYHHUKAITUN BO BCeX cpepax KU3HU;

BJIAJIETh Pa3UYHBIMU CIOCO0aMU OOLIEHHS M B3aUMOICHCTBHS

2.1.2 Pa3BepHyTO W JOrMYHO W3/Iaratb CBOK TOYKY 3pEHUSI C
UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApPrymMEeHTUPOBAHHO BECTH THAJIOT

3 PerynstuBnsie YVY /|
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3.1 Camoopranu3zaius

3.1.1 CamMOCTOATENBHO OCYIIECTBIISITh MO3HABATEIBHYIO AECATEIBHOCTD,
BBISIBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE
3a7ayd B 00pa3oBaTENIbHOM  JIEATETbHOCTH U  >KM3HEHHBIX
CUTYaIUsX,
JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM

3.1.2 CaMOCTOSITENIbHO COCTABIATH TUIaH PEIICHUS POOJIEMBI C yUETOM
UMEIOIIUXCS  PECypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHN;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;
OILICHWBATh IPUOOPETECHHBIN OIIBIT;
croco0cTBOBaTh  ()OPMHUPOBAHHUIO M TPOSIBICHUIO  IIUPOKOMN
SPYAULIUU B Pa3HBIX 00JIACTAX 3HAHUN

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTb OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTUBBI B
JeSITeNIbHOCTD, OLIEHNBATh COOTBETCTBUE PE3Y/IHTATOB LIENISIM

3.2.2 BrnaneTs HaBbIKaMHM TMO3HABATENbHON pedIIEKCMH KaK OCO3HAHUSA
COBEpIIAEMBbIX JCHCTBUM W MBICIUTENBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAHHUI;
UCTOJIb30BaTh IPUEMBbI pedieKCun sl OLIEHKH CUTYaIuu, BEIOOpa
BEPHOTO pELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS I10
UX CHI)KEHHUIO

3.3 OMOILMOHATBHBIA WHTEJIEKT, Mpenoararnui

c(hOpMUPOBAHHOCTb:
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CaMOpPETYJINPOBAHUSA, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTH
aJanTHPOBATHCA K SMOLMOHAIBHBIM HM3MEHEHHUSM M MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH  MOTHMBAllMM,  BKIIOYAIOUIEH  CTPEMJICHHE K
JOCTWXKEHUIO 1€ W YCIeXy, ONTUMHU3M, HHHUIMATUBHOCTD,

YMCHUC HCﬁCTBOBaTB, HCXO0Oda U3 CBOUX BO3MOKHOCTEH

NPEAMETHBIE PE3YJIbTATBI

K xonny o0yuenusi B 10 ki1acce npeaMeTHbie pe3yJbTaThl HA 02a30BOM YPOBHE
AOJLKHBI  OTPakaTh CPOPMHUPOBAHHOCTL Yy O0OYyYAKOIIUXCH  YMEHMId:
JEMOHCTPUPOBATh HA TpUMEpax poiab U MecTo (GU3UMKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOMW KAapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU NEATETBHOCTH JIOICH;

YUUTHIBAaTh  TPaHUIIBl  MPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepuajgbHas TOYKa, MHEPIMadbHas cucTeMa oTcuéTra, abCOMIOTHO TBEPAOE TEO,
UJICTbHBIA Ta3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUYHBIN
AICKTPUUESCKUI 3aps]l IPU peIlieHnH (PU3NIECKUX 3a/1ay;

pacrio3HaBaTh (uU3HUECKUE SIBJICHUSA (MPOIECCh) W OOBACHATHP MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJECKYJISIPHO-KMHETUUYECKOW TEOPHUM CTPOCHHUSI BEIIECTBA U
SJICKTPOJVHAMHUKHU:  PABHOMEPHOE UM  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBIDKCHHE, CBOOOJHOE TAJIeHHUE TEJ, JBM)KCHHE I10 OKPYKHOCTH, HWHEPIUA,
B3auMoielicTBUE Tell, nu(dy3usi, OPOYHOBCKOE JIBMKCHHUE, CTPOCHUE JKHIKOCTEH
1 TBEPJBIX TEJI, K3MCHEHUE 00bEMA TEJT ITPH HarpeBaHUM (OXJIAXKICHUH ), TEIIIIOBOEC
paBHOBECHE, HCIIAPEHWE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3AlMs, KUIICHUE,
BJI&KHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBHITOM
cocylie, CBSI3b MEXJYy MOapaMeTpaMu COCTOSHHS Tra3a B HM30Mpolleccax,

QJICKTpHU3alua TCII, BSaHMOHeﬁCTBHe 3apAa0B;
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OMHUCHIBATh MEXAaHUYECKOE JBIKCHHE, HCIOIb3ysd (U3UYECKUE BEIUUYUHBI:
KOOpAWHATAa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC TE€Jld, KUHETUYECKash SHEPTUsl, MOTCHIMAIbHAs dHEPTUs, MEXaHUYECKas
paboTa, MEXaHMYECKask MOIIIHOCTb;

MpU ONUCAHUM TPABUJIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAYECHHUS U EIUHUIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3NUECKYIO BEIMUYUHY C IPYTUMH BEIUUHMHAMU;

ONUCHIBATh M3YUYEHHBIC TEIIOBBIE CBOMCTBA TEJI W TEILJIOBBIC SIBJICHUS, UCMOJIb3YS
dbu3nYecKkue BEIUYUHBI: JABICHUE Tra3za, TEeMIeparypa, CPEIHssi KUHETHYeCKas
SHEpPrus XaOTHYECKOTO JBWIKEHHUSI MOJIEKYJ, CPEIHEKBAaJApaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJTUYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPTUsl, paboTa ra3a, kodduimeHt
TI0JIC3HOT'O JCHCTBUS TEIJIOBOI'O JBUTATEIS;

IpyU OMUCAHUM TIPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, WX OO0O3HAUCHMUsS] M €JAWHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIUE
JTaHHYIO0 (DU3WYECKYI0 BEJMYUHY C JIPYTUMHU BEJIUYMHAM; OIMUCHIBATH M3YYCHHBIC
AJIEKTPUYECKUE CBOWCTBA BEIIECTBA M JJECKTPUYECKUE SBJICHUA (MPOLECCHI),
UCTIONB3Ysl (DM3NUYECKUE BEIUYMHBI: JICKTPUUYCCKUMA 3apsij, dJIEKTPUUECKOE IOJIe,
HaNpsHKEHHOCTD MOJISI, TOTEHIIMAI, PA3HOCTh TOTEHIIMAIOB,;

IpU ONMHCAHUM TIPABUJIBHO TPAKTOBaTh (U3MYECKUM CMBICT HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUCHHS U €IUHMIIEL;

yYKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HYECCKYIO BEIUYMHY C APYTUMU
BEJIMYMHAMU;

aHAJU3UPOBaTh (U3UYCCKHE TIPOLECChl M SABICHUS, HCIOIB3YsS (PU3HUECCKUE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHCHWS MEXAaHWYECKOW HHEPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIWAN CYNEPIO3UIMK CWJI, TMPUHIMII PABHOINPABUS HHEPUHATBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUH TEIUIOBOTO JBHUXKEHHSI MOJICKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS

ANIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
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(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIIBI,
00J1acT) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAaIlWH, TPHOOPOB U TEXHHYCCKHUX
YCTPOKCTB;

pa3auvaTh YCIOBHS MX 0€30MaCHOTO UCTIIOJIBb30BAHUS B TTIOBCETHEBHOM JKU3HM;
BBITIOJTHATH AKCIIEPUMEHTHI 110 MUCCIICIOBAHUIO0 (DU3UYECKUX SBIICHUN U TIPOIIECCOB
C HCIIOIH30BAaHUEM TPSMBIX, U KOCBEHHBIX H3MEPEHUH, ITPH 3TOM (HOPMYITUPOBATH
npoOsieMy/3a1adqy U THIOTE3y y4eOHOro SKCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3
IIPEIJI0KEHHOTO 000PY/I0BaHMS, TPOBOUTH OIBIT U (POPMYITHPOBATH BEIBOIBI;
OCYIICCTBIISITh MPSAMBIC U KOCBEHHBIC U3MEPCHUS (DU3UYCCKUX BEIUYHH, IIPH dTOM
BBIOMpATh ONTHUMAIBHBINA CITOCOO M3MEPEHHS M MCIOIb30BAaTh U3BECTHBIC METO/IbI
OIICHKW TIOTPEIIHOCTEH HW3MEPEHUH; WCCIICI0OBaTh  3aBUCHUMOCTH  MEXKIY
(GU3HYECKMMH BEJIIMYMHAMU C HUCIOJB30BAaHUEM NPSIMBIX H3MEPCHHUH, TPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTATHI MOTYICHHON 3aBHCUMOCTH
GU3NYECKUX BENIWYMH B BUAEC TaOMMI W TrpaduKoB, aenaTh BBIBOILI IIO
pe3yabTaTaM HCCIIeI0OBaHUS;

coOnroaTh TpaBmia O€30MacHOrO TpyJda TPU TPOBSACHHHM HCCICIOBAHHHA B
paMKax yd4eOHOro »JKCIIEpUMEHTa, YIeOHO-HUCCIICIOBATEILCKOH M TPOCKTHOU
JCSATEILHOCTH C MCIIOIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMS;

pemath pacuy€THBIC 3a/layd C SIBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, MUCIOJIB3Ys
¢du3nueckre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4ll BHIOUPATH
¢uznyueckyro  MoneNb, BBIACHATh (U3UYECKHUE BEIUYUHBI U (HOpMYIIBI,
HEeoOXomuMble NIl €€ PEelIeHUs, MPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

pemaTh Ka4eCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBICHUS;

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

TEXHOJIOTUU I TIOMCKA, CTPYKTYPHUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
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y4eOHOM ¥ Hay4YHO-IONYJIAPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYAEMYI0 HH(OPMALHIO;

MPUBOJUTh TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3HKE B TMOBCEIHEBHOW XU3HMU IS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJEHUS B OKPYXKAIOLIEH CPELE;

paboTaTh B TPYMIE C BHIMOJHEHUEM PA3IMUHBIX COLUATBHBIX POJICH, MIIAHUPOBATH
paboTy Tpymmbl, palMOHAIBHO paclpeneisTh OOS3aHHOCTH M IUIAHUPOBATh
NEATENIbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, AaJCKBAaTHO OLIEHUBATh BKJIAJ

KaXXI0ro N3 Y4aCTHHUKOB I'PYIIIILI B PCIIICHHUC paCCManHBaCMOfI HpO6H€MBI.

K xonny o0yuenusi B 11 ki1acce npeaMeTHble pe3yabTaThl HA 0230BOM YPOBHeE
HOJKHBI OTPaKaTh ¢GOPMHUPOBAHHOCTD Y 00YYAKOIIUXCH YMEHMI:
JEMOHCTPUPOBATh Ha MpPHUMEpPAaX pojib M MeCTO (QU3UKH B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTUH COBPEMECHHOW TEXHUKU U
T€XHOJIOTUM, B TMPAKTHYECKON JEATEIBbHOCTH JIOAECH, LEITOCTHOCTh M E€IMHCTBO
bu3HuYeCcCKoi KapTHHBI MHUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
AIEKTPUUYECKUI 3apsiji, JIyd CBETa, TOUYECUHBIA HCTOYHUK CBETa, siACpHasi MOJIEIb
aToMa, HyKJIOHHAsI MOJIeTTb aTOMHOTO sJIpa TIPU PEIIeHUHN (PU3NYECKUX 3a]1ay;
pacro3HaBaTh (Qu3nuecKue sIBJICHUS (MPOLECChl) U OOBICHATHL MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAS MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHUCTBUS TOKA, B3aMMOACHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOIO TIOJSI Ha
MPOBOJHUK C TOKOM W JIBMDXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHTHOE PACcCIpOCTPAaHEHUE CBETa, OTPaXEHUEe, IMPETOMIICHUE,

unrtepdepeHnus, audpakuuss U OOJsApU3alUsl CBETa, JUCIEpPCHUs] CBETA,
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doToanekrpuueckuii 3pdext (hororddekrt), cBeTOBOE NaBlieHUE, BOZHUKHOBEHHE
JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMHUCHIBATh M3YYCHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), UCMONB3YS (PU3NUECKUE BETUUYUHBI:
ANIEKTPUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABMKYILAs cuiia, paboTa ToKa,
WHIYKIUST MarHUTHOTO Toyis, cuia Awmrmepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTYIIKH, DHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpHUoJ M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Ccujla TOKa B Ipoliecce
FapMOHMYECKHUX JJIECKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHE U
ONTHYECKAasl CHWJIa JIMH3bI, TIPU OINUCAHUHU TPABUIBLHO TPAKTOBAaTh (PU3MUECKUN
CMBICII HCIOJNB3YEMbIX BEIUYMH, HMX OO0O3HAUeHHs] M EAUHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JIPYTUMU
BEJIMYMHAMUY;

OMKCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIOIb3Ys (HU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA,
DHEPTUS U UMITYJILC (POTOHA, IEPHO/ MOTypacnaaa, YHEPrusl CBsI3U aTOMHBIX SIJIEp,
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAUEHWS W EIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3HYECKYI0 BETUYHHY C JIPYTUMU BEIMYMHAMU, BBHIYHCIISATH 3HAUCHHE
(br3UYeCKOl BEIMUNHEIL;

aHAJTU3UPOBaTh (U3UYECKHE TMPOLECChl M SIBJICHUSA, HCHOJb3Ys (U3NYECKHE
3aKOHBI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapajieIbHOTO
COCOMHEHUSI TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OiHIITeHa 115 PoTtosrddekra,
3aKOH COXPAaHEHUSl SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCAa, 3aKOH COXPaHEHHs

QJICKTPUYICCKOI'O 3apsaaa, 3aKOH COXPaHCHHUA MACCOBOI'O 4HCIIA, IIOCTYJIAThbl Eopa,
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3aKOH PaJIMOAKTUBHOTO PAcMaa, MpU 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MPUMEHUMOCTH; ONPENICATh HAMPaBICHUE BEKTOpPA WHAYKIIMA MArHUTHOTO ITOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M OIMCHIBATh M300pa)KEHUE, CO3/1aBaEMOC TUIOCKHM 3€pPKaJIoM, TOHKOM
JIUH30H; BBITOITHATH JKCIICPUMEHTHI 10 HCCICAOBAHUIO (PU3NYSCKUX SBICHUA U
IPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX, U KOCBEHHBIX HW3MEPEHUU: TPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (DU3UYCCKUX BEIUYHH, IIPH dTOM
BBIOMpATh ONTHUMAJIBHBIA CITOCO0 M3MEPEHUS W UCIOJIb30BaTh M3BECTHBIC METOJIBI
OIICHKY TIOTPEIITHOCTEH N3MEPCHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C HCIOJIB30BAHUEM TPSMbBIX
U3MEpPEHU: TPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOMUIl U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEOBaHUS; COOIIONATh MpaBuia 6€301MacHOro
TpyJa TpH TPOBEICHUU HCCIEIOBAaHUI B paMKax Y4YeOHOro HSKCIEpPUMEHTA,
y4eOHO-UCCIEIOBATEIbCKOM ¢ TMPOEKTHON JESITENIbHOCTH C HCIOJIb30BAHUEM
U3MEPHUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS;

pemath pacuy€THBIC 3a/layd C SIBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, MUCIOJIB3Ys
¢dusznueckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4id BHIOMPATH
¢uznyueckyro  MoneNb, BBIACHATh (U3UYECKHUE BEIUYUHBI U (HOpMYIIBI,
HeoOXomuMble NIt €€ PEIIeHUs, MPOBOJUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

pemaTh Ka4eCTBEHHBIC 3aJ]a4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBICHUS;

WCIIOJIB30BaTh TPH PEIICHUH Y4YEOHBIX 3a/7ad COBPEMEHHBIC HH(POPMAIMOHHBIC

TEXHOJIOTUU I TIOMCKA, CTPYKTYPHUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
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y4eOHOM ¥ Hay4YHO-IONYJIAPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYAEMYI0 HH(OPMALHIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
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 pPa3BUTHE
TEXHUKW W TEXHOJOTWMH; HCHOJb30BaTh TEOPETHUECKHE 3HAHMUS 1O (PU3MUKE B
[IOBCETHEBHOM JKU3HU s o0ecnedeHuss O€30MacHOCTH IpU OOpalleHuu C
npuOoOpaMu MU TEXHUYECKHMMH YCTPOWCTBAMH, [JIi COXPAaHEHHUS 3/I0pPOBbS H
COOJIIO/IEHNS] HOPM DKOJIOTHYECKOTO MTOBEACHUS B OKpY’KaIoLIeH cpene;

paboTaTh B TPYMIE C BHIMOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpymmbl, palMOHAIBHO paclpeneisTh OOf3aHHOCTH M IUIAHUPOBATh
NEATENIbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, AaJCKBAaTHO OLIEHUBATh BKJIAJ

Ka)KJI0TO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMAaTPUBAEMOMN TTPOOIIEMBI.

B ¢denepanbHBIX M permoHaIbHBIX MPOILEAYypaxX OIEHKH KauyecTBa OOpa30BaHMS
UCTIONIb3yeTC  mepeyeHb  (KoauduKaTop) paclnpeiesieHHbIX 1O  Kiaccam
IIPOBEPSIEMBIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTElIbHOM

IpOrpaMMBI CPEIHET0 OOIIEro 00pa30BaHUs U AJIEMEHTOB COACPKaHUS 110 (hU3HUKE.

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOEHHUSI OCHOBHOM

oOpazoBatenpHOM nmporpammel 10 (kmacc)

Kon [IpoBepsieMble NpeAMETHBIE pE3YJIbTATBl OCBOCHUS OCHOBHOU
MPOBEPSEMOT0 | 00pa30BaTEIBLHOM MPOTPAMMBI CPETHETO 001Ier0 00pa30BaHuUs

pe3ynbTara

10.1 JleMOoHCTpUpOBaTh Ha TMpUMEPAX poilb W MeCTO (U3UKH 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: MaTepualbHas TOYKa, MHEPLUaIbHas CHUCTEMa 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 ¢Qusnueckue sBICHUS (MPOLECCHl) U OOBSICHITh UX
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 JBUKEHUE,
CTpOEHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bemMa Tel Mpu
HarpeBaHuM (OXJIAXKJEHUHU), TEIUIOBOE paBHOBECHE, MHCIIApEHUE,
KOHJEHCAIus, MJIaBJIeHNe, KPUCTAILTU3AIHS, KUTIEHHE, BIaKHOCTh
BO3/lyXa, TOBBIIICHUE JABJICHUS Tra3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJI€, CBSI3b MEXKIY MapaMeTpaMu COCTOSIHUSA Ta3a B

U30IPOIIECCax; AIEKTPU3AIUS TeJ, B3aUMOJCHCTBHE 3apsS 0B

10.4

OnucpiBaTh MEXaHWYECKOE JIBIKCHHE, HCIONB3ys (u3ndecKue
BCJIMYMHBL:  KOOpAWHATa, IIyTh, MEPEMENICHUE, CKOPOCTb,
YCKOpPEHHE, Macca Tejla, CHJIa, HMMITYJbC TEla, KUHETHYECKas
SHEprus, TMOTEHIMAJbHAs DJHEPrusi, MeXaHudeckas padora,
MEXaHWYECKasi MOIIHOCTb; MPU OMUCAHUH MPABHJILHO TPAKTOBATh
(U3UYIECKUIA CMBICIT HMCIIOJIB3YEMBIX BEJIWYWH, WX O0O3HAYCHHS U
€MHUIBI, HAXOAUTh  (OPMYJbI,  CBS3BIBAIOIIUE  JAHHYIO

(bU3UYECKYIO0 BEIUUYNHY C IPYTUMH BEITUUYUHAMU

10.5

OmnuceIBaTh HN3YYCHHBIC TCILIOBBLIC CBOMCTBA TE€I M TEIIOBBIC
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SIBJICHUSI, WCIIONB3Yysl (PU3NYECKUE BEIWYWHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpedHss KHHETUYECKas OJHEPTrus XaoTHUYECKOTO
JBUKEHUS MOJICKYJ, CpPEIHEKBaJIpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEprus, paboTa rasa,
KOA((PUIIMEHT TOJIE3HOT0 JACHCTBUS TEIUIOBOIO JBUTATENS;, IPHU
ONMMCAaHWK  TPABWIBHO  TPAKTOBaTh  (PUBHYECKHA  CMBICI
UCIIOJIb3YEeMBIX BEJIMYUH, UX 0003HAYCHUS W CIMHHUIIBI, HAXOINUTh
(GOpMyIIBI, CBS3BIBAIONINE JAaHHYIO (HU3UYCCKYI0 BEIUYUHY C

APYTUMHU BCIIMUNHAM

10.6

OnuchiBaTh M3Y4YCHHBIE DJJICKTPUYECKUE CBOMCTBA BEIIECTBA U
AJIEKTPUUYECKUE SBJICHHUS (MIPOIECChI), HCIONB3Ys (Pu3nuecKue
BEJIMYMHBI:  DJEKTPUUYECKUH  3apsj, DJICKTPUYECKOoe  TOJe,
HANPSDKEHHOCTh T0JIsI, MOTEHIMal, Pa3HOCTh IMOTEHIIHMAJIOB; IMpHU
ONMMCAHUM  TPABWIBHO  TPAKTOBaTh  (PU3UYECKHM  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €IMHUILIbI; YKAa3bIBATh
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 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUH, 3aKOH COXPAaHCHHS HUMIYJIbCA, MPUHLUII CYNEPHO3ULUU
CWJI, NPUHLUI PAaBHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KHHETUYECKYI0  TEOPHIO  CTPOECHUs  BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEOHEW KHHETUYECKOM DHEpPruu
TEIJIOBOTO JABMXKEHUS MOJEKYJI C aOCONIOTHON TemmepaTypoi,
MIEPBbIN 3aKOH TEPMOJIMHAMHUKU; 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsAna, 3akoH KyinoHa; 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 MAaIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MacHOro

HCIIOJIBb30BaHUA B HOBCGI[HeBHOﬁ KHU3HHU

10.9

BBIMOMHATE DKCHEPUMEHTHI TI0 HCCICAOBAHUIO  (PU3UUIECKUX
SIBIICHUI U TIPOIIECCOB C HCIIOJIE30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (OpMYIHpoBaTh Mpodiemy (3agady) u
THIOTE3y y4eOHOro JKCIEepUMEHTa, CcoOMpaTh YCTAaHOBKY U3
NPE/UIOKCHHOTO  O0OpyIOBaHUs,  NPOBOJIUTH  ONBIT W

(bopMyITUPOBATH BHIBOJIBI

10.10

OC}’IIIGCTBJISITI) MNpAMBIC W KOCBCHHBIC H3MCPCHUA (1)1/13I/IIIGCKI/IX
BCIIMYMH; IIPH 9TOM BBI6I/IpaTI> ONTHUMAaJBHEIN CITI0CO0 N3MCPCHUA U
HUCIIOJIB30BaTb  HM3BCCTHBIC MCTOABI  OIICHKHU HOPp@HIHOCTGﬁ

U3MEPEHUMN

10.11

HccnenoBath 3aBUCHMOCTH MEXIY (DH3UYCCKUMH BCIMYMHAMU C
UCII0JIb30BAaHUEM TIPSIMBIX U3MEPEHUI; MIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3YJIBTATHl MOJYYCHHOW 3aBUCHMOCTHU
(bU3UYECKUX BEIMYHMH B BUJE TaOJIUIl M TPa(UKOB, ACIaTh BHIBOIBI

I10 pC3yJibTaTaM HCCIICAOBAHUA

10.12

CobOmonate mpaBuiia 0€30MacHOTO TpyJda TMpPU TPOBEICHUU
UCCJICIOBAaHUNA B paMKaxX ydeOHOTO JKCIepUMEHTa, Yy4eOHO-
MCCIIEI0BATENBCKOM 51 MIPOEKTHOU JEATEIIbHOCTH c
UCTIOJIb30BAaHMEM HW3MEPUTEIBHBIX YCTPOWUCTB W J1aOOpPaTOPHOTO

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 (DU3UYECKUE BEIUUYHMHBI U (OPMYJIbI, HEOOXOJUMBIE IS
€€ peIIeHHUs, MPOBOJUTH pPACUEThl M OLIEHUBATh PEATBHOCTH

NOJIYYEHHOI'0 3HAaYeHUs PU3NYECKON BETUUMHBI

10.14

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

N3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U q)HBI/IqCCKI/IC SABJICHUA

10.15

Hcnonb3oBaTh Mpu pelIeHUH YYEeOHBIX 3a7a4 COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTHM JJIA TOHMCKA, CTPYKTYpHUPOBaHUS,
UHTEPIPETAIMU U MIPEACTABICHUS y4eOHOU U HAyYHO-TIOMYJISIPHON
uHpOpMaIMK,  TOJTYYEHHOM M3  pa3IMYHBIX  MCTOYHHUKOB;

KPUTHUUYECKHU aHAJM3UPOBATH MOJIydyaeMyt0 HH(OPMAIIUIO

10.16

[TpuBOAUTH MPUMEPHI BKIIAJAa POCCUMCKUX 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 I obecrmiedeHus: OE30MAacHOCTH TIpU  OOpaleHuud ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWUCTBAMH, ISl COXPaHEHHS
3I0POBbSI U COOJIFOJICHHSI HOPM JKOJIOTHYECKOTO TIOBEJCHHS B

OKPY’KAIOIIEH Cpefie

10.18

PaGoTtarh B Tpymme C BBIMOJHEHHUEM pA3IUYHBIX COIUATBHBIX
poJieil, IaHupOBaTh pabOTy TPYyNIbl, PAIMOHATBHO PACIPEEIATh
00SI3aHHOCTH W TUIAHUPOBATH JICSITEIIBHOCTh 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 runorte3sl. dusznueckue 3aKOHBI U TEOPUH.
['panunbl  mpUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Mpunun cootBercTBUd. Ponb u Mecrto ¢usuku B
(dbopMHUpOBaHUU COBPEMEHHOW Hay4HOU KapTUHBI MUPA,
B IIPAKTUYECKOM ESITEIbHOCTH JIFO/IeH
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 MPOEKIMU HAa OCHU CHUCTEMbl KOOpJMHAT.
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 nazieHre. Y CKOpeHre CBOOOTHOTO MaICHUS

2.1.5

KpuBonnHeitHoe aBukeHHE. PaBHOMEpHOE ABUKEHHE
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 IICPCaavun

2.1.7

[Ipaktuueckue paboTel. V3mMepeHHMe MIHOBEHHOM
ckopoctu. MccrmenoBaHue  COOTHOLIEHUS  MEXAY
IyTSAMH, TPOUJACHHBIMU TEJIIOM 3a IIOCIEIOBATEIbHbIC
pPaBHBIE NPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKCHUN C HAYJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHue nBUKEHUSA IIapuKa B BS3KOM KUJIKOCTH.
N3yuenue JBUXKCHUS 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 CuJibl OTHOCUTEIBHO OCU BpaiieHusd. [linedo
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. HccnenoBaHue 3aBUCMMOCTH CHJI  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
MaTePHATBHBIX TO4YeK. VIMIyIbCc CHIIBI U H3MEHEHUE
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. IloTeHunanbHas >3Heprus
yrnpyro nehopMUpOBaHHONW TPYXUHBI. [loTeHIIManpHasS
SHEprus Tena BOJU3U MOBEPXHOCTH 3eMIIH

2.3.7 [loreHnanbHbPIE W HEMOTEHIWANbHBIE CHIBL. CBS3b
paboThl  HEMOTEHUUATBHBIX CHJI C HW3MCHECHHEM
MEXaHMYECKOW OSHEPruu  CUCTEMBI  Tell.  3aKOH
COXpaHEHUS] MEXaHUUECKOM 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

T€JI TIpu Heynpyrom yaape. HcciaenoBaHue CBs3U

pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHUYECKOM OHCPIUHn

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

3.1.1

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

XapakTep JBWXCHUA M B3aMMOJCUCTBUS 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 TennoBoe paBHoBecue. Temrieparypa u ee U3MEpEHUE.
[ITxamna Tremneparyp Llenscust

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 remneparyp KenpBuna

3.1.7 VpaBuenue Knaneiipona - MengeneeBa. 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 [IpakTueckue paboTsl. M3mMepenue Maccol 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 padota. BHyTpeHHss sHEprus

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 TCPMOJHNHAMHKMU. HpI/IMCHCHI/Ie IIepBOro
3aKOHa TCPMOJANHAMUKHN K H30IIponecccam.

['paduueckas uaTepnperanus padboThl raza

3.2.5

TeroBbie MamuHbl. [IpUHIUIIBI JEHCTBUSA TEIUIOBBIX
mamuH. [IpeoOGpa3oBanuss HSHEPruM B  TEIUIOBBIX
mamuHax. Koagduiuent 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 XOJOAMIIBHUK, KOHJIHITHOHED

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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KUMEHUEe. YelbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT JaBJICHUS

3.3.2 AOcCoIoTHAasE U OTHOCUTEJIbHAS BIIAXKHOCTH BO3ayXa.
Haceennsiid nap

3.3.3 Teepnoe teno. Kpucrammmueckue m amopdHbie Tena.
AHM30TpONIUSI  CBOMCTB  KpuctauioB.  JKujakue
Kkpuctajuibl. COBpeMEHHbBIC MaTepUAIIbI

3.3.4 [InaBnenve W KpucTamIM3alusa. YelbHas 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 [IpakTudyeckue paboTel. 3MepeHwe  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 JICKTPUUECKOTO 3apsia

414 B3aumoperictBue 3apanoB. 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  JUPJEKTPUKK B  IOCTOSIHHOM
ANEKTPUUECKOM noJie. Jusnekrpuyeckast
POHUIIAEMOCTh

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

4.1.9 TexHuueckue ycTpoiCTBa: JIEKTPOCKOI, FIEKTPOMETP,
ANEKTpOCTAaTHUECKas 3alllnTa, 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 ITIOCTOSAHHOI'O
QICKTPHUICCKOI'O TOKa. HMcrounmkn 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 sanextpuyeckoro 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 MPOBOJAMMOCTh TBEPABIX METAJIOB.
3aBUCHUMOCTD COTIPOTUBJICHUS METaJIJIOB oT
TeMriepatypbl. CBEpXIIPOBOIUMOCTD

4.2.9 DNeKTpuueckui  Tok B BakyyMe.  (CBoiicTBa
AIIEKTPOHHBIX MYYKOB

4.2.10 [TonynpoBoguuku.  CoOCTBEHHass ©  NpUMECHas
IPOBOAUMOCTh  MONYNMpoBOAHUKOB. (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, MOTYIPOBOIHUKOBBIN

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
dbopMupoBaHUM COBPEMEHHOM HAydyHOW KapTHHBI MHpa, B
Pa3BUTHU COBPEMEHHON TEXHUKH W TEXHOJIOTUM, B MPAKTUYECKOU
NEATeIbHOCTH JIFOICH, IICJIOCTHOCTh W E€AUHCTBO (PU3HYECKOMN

KapTUHBI MUpa

11.2

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKHUX
MOJEJICH: TOYCUHBIM JIJIEKTPUYECKUM 3apsif, SIEepHas MOJEIb
aToMa, HYKJIOHHas MOJEIb AaTOMHOIO sJpa IIpU PEUICHUH

bu3uIecKuX 3a1a49

11.3

PacnioznaBath Qusnyeckue siBIeHUs (MPOIECCHI) U OOBICHATH MX
Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKA W KBAaHTOBOW (PU3WKWU:
ANEKTPUYECKAS TPOBOAUMOCTbD, TEINIOBOE, CBETOBOE, XUMUUYECKOE,
MarHUTHOE  J€WCTBHS  TOKAa, B3aUMOJCHCTBME  MAarHHUTOB,
3JIEKTPOMArHWTHAs WHAYKIUSA, ACUCTBUE MATHUTHOTO TOJS Ha

IMPpOBOAHUK C TOKOM H HBH)KYIHHP'ICH 3apAaa, 3JICKTPOMAarHUTHBIC
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KoieO0aHHUsT W BOJHBI, NPSAMOJMHEHHOE PACHpOCTPAHEHHE CBETA,
OTpakeHWe, IMpejoMiieHue, uHTepdepeHuus, audpakuus u
NoJIIpU3allvsl  CBETa, JAHUCHepcHUs CBeTa, (OTOINEKTPUUECKUN
abpdext (bhoTodddexT), CBETOBOE aBJICHHE, BO3HUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJa, €CTEeCTBEHHas U

HCKYCCTBCHHAA PAIHOAKTUBHOCTD

11.4

OnuceiBaTh M3yYCHHBIE CBOWCTBA BENIECTBA (DJICKTPUYECKUE,
MarHuTHBIC,  ONTHUYECCKUE,  JJICKTPUYECKYI0  IPOBOJUMOCTH
Pa3IUYHBIX CpE) M JJICKTPOMArHUTHBIC SIBICHHS (ITPOIIECCHI),
UCTIONIBb3Ys (PU3WYECKHUE BEITUYMHBI: IJICKTPUYCCKUN 3apsj, CHiia
TOKa, AIIEKTPUYECKOE HaTpsDKEHUE, AIIEKTPUUECKOE
CONPOTUBIICHHE, pPa3HOCTh moTeHImanoB, JJC, pabora TOKa,
WHIYKIMS MarHuTHOro moisi, cwia Awmmepa, cuna JlopeHa,
WUHIYKTUBHOCTH KaTYIIKH, YHEPTHSI JIEKTPUIECKOTO U MAarHUTHOTO
TOJIeH, TIEpUOJl U YacToTa KOJIeOaHW B KOJIeOATeTbHOM KOHTYpE,
3apsi W cHjJa  TOKa B TPOIECCe€  TapMOHUYECKUX
JJICKTPOMArHUTHBIX ~ KojeOaHWW, (OKYCHOE pacCTOsSHHE U
ONTHYECKAsi CWJIA JIMH3bI; TIPH ONMHCAHHWH TPABUIBHO TPAKTOBATH
(U3NIECKUIT CMBICIT UCTIONB3YEMbBIX BEIUYHH, UX 0003HAYCHUS U
CAVHUIIBI,  YKa3blBaTh  (POPMYIbI,  CBSA3BIBAIONINE  JAHHYIO

(bu3HUeCKyI0 BEIMUNHY C IPYTUMHU BETMYUHAMU

115

OnuchlBaTh HM3y4YEHHBIE KBAaHTOBBIE SIBICHUSI M  IPOLECCHI,
UCTIONB3Ys (PU3MYECKUE BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
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, X 0003HAUCHUSI U €IUHULIbI; YKa3bIBaTh

bopMynbl, CBA3bIBAIOLIME JIAHHYIO (DU3UYECKYI0 BEIMYHUHY 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
IIOCJIEOBATEIIBHOIO U MAPAJUICIBHOIO COCAUHECHMS IIPOBOAHUKOB,
3akoH JDxoyns - JleHna, 3aKOH JJIEKTPOMArHUTHOM WHIYKLUW,
3aKOH NOPSIMOJIMHEMHOIO  PAacHpOCTPAHEHUs CBETA, 3aKOHBI
OTPaXXEHUSI CBETA, 3aKOHBl MPEJIOMIIEHUS CBETa, YpPaBHEHUE
OuiHmTeitHa 11 poTtorddexTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH
COXpaHEHMS HMIYJIbCa, 3aKOH COXPAHEHHUS DIJIEKTPUYECKOTO
3apsja, 3aKOH COXpPaHEHUs MacCOBOr0O 4HCIA, MOCTyJaTel bopa,
3aKOH PaJAMOAaKTUBHOIO paclaja; Ipu 3TOM pas3jInyaTh CIOBECHYIO
(OpMYyIUpPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE U

ycJIOBHS (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTHU

11.7

OHpGIIGJ'I}ITB HAIIPpaBJICHUC BCKTOPAd MHAYKIOHWHU MArHUTHOT'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 1O HCCIEAOBAHUIO  (PU3UUECKHUX
SBJICHUI W TIPOIIECCOB C HCIIOJIH30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpeHui; Tpu 3ToM (OPMYIHpPOBaThH Mpodiemy (3agady) u
TUMO0TE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPENJIOKEHHOTO  O0OpyIOBaHWsS,  TPOBOAUTH  OMBIT U

(dbopMyITHpPOBATH BHIBOIBI

11.10

OcyuiecTBasiTh OpsIMbIE W KOCBEHHbIE H3MEPEHUST (PU3UUECKUX
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
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCUPOBATh pPE3yJbTaThl MOJYYEHHOU 3aBUCUMOCTHU
(bU3UYECKUX BEJIMYHMH B BUJE TaOJIUIl U TPaPUKOB, JA€IaTh BHIBOJIBI

IO pe3yJibTaTaM HCCJICAOBAHUA

11.12

CobOmonarh mpaBuia O€30MacCHOrO TpyAa TMpU MPOBEACHUU
UCCIIeIOBaHUNA B paMKax Y4eOHOro OSKCIEepHUMEHTa, Yy4eOHO-
HCCIIeI0BATEIbCKON u POCKTHOMN JeSTeIbHOCTH C
UCTIOJIh30BAaHUEM HM3MEPUTENIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO

o0opy10BaHUS

11.13

Pemats pacdeTHble 3amauyud ¢ SIBHO 3aJaHHOM (U3HYECKOM
MOJIENIbI0, MCHONB3ysd (U3MYECKHME 3aKOHBI M TPUHIIUIBL, Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJlayd BbIOMpATh (PU3UUECKYIO MOJEIb,
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
HEMPOTUBOPEUYMBYIO LENOYKY PpACCYKACHUW C€ ONOpPOM 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,
WHTEPIPETAIIMU U TIPEACTABICHHS yUeOHOU M HAYYHO-TIOMYJISIPHOU
uHbOpMAINK,  TOJTYYEHHOW W3  PA3IMYHBIX  HWCTOYHHKOB;

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 KHU3HHU

11.17

[IpuBOAUTH MpUMEpPHI BKIIAJa POCCUUCKUX U 3apYOEKHBIX 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: O€30MACHOCTH MpU  OOpallleHHH ¢
npudbopaMy U TEXHUYECKUMHU YCTPOWUCTBAMH, JJIsI COXPaHCHUS
3I0POBbSI M COOJIIOICHUSI HOPM JKOJIOTHYECKOTO0 TIOBEJICHHS B

OKPY’KAIOIIEH Cpefe

11.19

PaGorate B Tpymnme C BBIMOJHEHHEM Pa3IMYHBIX COLMAIBHBIX
poJiel, TIIaHUPOBaTh PabOTy TPYIIbI, PAIIMOHATBEHO PaCIPeesiaTh
00S3aHHOCTH W TIUIAHUPOBATh JESATEIBHOCTh B HECTAHIIAPTHBIX
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  nuHMI ~ MarHMTHOM  HMHAYKUMU  TOJIA

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 MO1yJIb U HallpaBJICHUE

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 3JEKTPOMArHUTHON HHAYKIUU
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 padboTel. M3yueHne 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 Konebarensaass cucrema. CBoOOaHBIE KOJeOaHUA.
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 rapMOHUYECKUX
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 MEXTY
MEXaHHYECKUMHU W DJIEKTPOMATHUTHBIMHU KOJEOAHUSIMHU.
®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. CHHYCOMIAIBHBINA 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 TIPOU3BOJICTBE DJICKTPUYCCKOM DHEPIrHUH.
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 Malbix KoneOaHuil Tpy3a Ha 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.
[Mepron. CxkopocTh pacnpoCTpaHEHUs W JIJTUHA BOJHBI.
[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 u V B 3JIEKTpOMAarHuTHOW BOJIHE B

BaKyyMe

5.2.5

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

unTepdepennns. CKOpoCTb ANMEKTPOMATHUTHBIX BOJIH

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.
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[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. JleaeHue u CUHTE3 e

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

BHYTpeHHCC CTPOCHHUC 3BC31. COBpeMCHHBIe
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.

[Tnockas u cepruueckas moacucTeMsl [ amakTHKH

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  bosbmoro  B3peIBa.  Mogens  "ropsueit

Bcenennoit". PenukToBO€ M3inydyeHue

8.10

Macmrabnas crpykrypa Bcenennoit. MeraranakTuka.

Hepemuiennbie mpo6sieMbl aCTPOHOMUU

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

o (u3nke) ucmosb3yercs nepedeHs (KoaupuKaTop) MpoBepIeMbIX TpeOOBaHUHN 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
MIPOBEPSIEMOTO

TpeboBaHuUs

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOUW 00pa3oBaTeIbHOM MpPOrpaMMbl CpPEIHEro  OOIIEero

oOpa3zoBaHus

ChopMUpoOBaHHOCTh YMEHHUH pacrno3HaBaTh (U3UYECKUE SBICHUS

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

BJ'IaI[eHI/Ie OCHOBOITOJIararommumMmu (1)I/ISI/I‘{€CKI/IMI/I IIOHATUAMHU U

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

ChopMHUPOBaHHOCTh YMEHHMH MPUMEHATh 3aKOHBI KIACCHYCCKOMH
MEXaHHKH,  MOJICKYJISIpPHOW  (QW3MKM HW  TEPMOJHMHAMHKH,
AJIEKTPOIMHAMUKHY, KBAHTOBOW (DH3UKH IJIs aHAJM3a U OOBSICHEHUS
SBIICHU MHKPOMHpA, MaKpoOMHpa ¥ MeraMupa, pas3ndarh
yciioBus  (TpaHUIlbl, 00JIaCTH) TPUMEHHUMOCTH  (PU3HYECKUX
3aKOHOB, TIOHMMAaTh BceoOImMH xapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAaHMYEHHOCTh HCIIOJIH30BAaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (DHU3MYECKHE TPOIECChl, HCIOJIb3ys] OCHOBHBIC

ITOJIOKCHHUA, 3aKOHBI H 3aKOHOMCPHOCTH

CdopMUpOBaHHOCTh YMEHHUS paziuyaTh yCIOBUS MPUMEHUMOCTH

Mojenel (U3NIeCKUX TeJ U MPOIIECCOB (SIBJICHMIA)

ChopMUpOBaHHOCTh YMEHHS PEIIAaTh pacueTHHIC 3aJayd C SIBHO
3QIaHHOM W HESBHO 3aJaHHOM (HU3WYECKOW MOJENbI0: Ha
OCHOBaHWHW aHaJiM3a YCJIOBHUS BBIOMpATh (PU3UYECKHE MOJICIH,
OTBEYAIOIIWE TPEOOBAHUSAM  33Jlaud, MPUMCHATH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (DU3HMYECKUX TEOPUM TPHU
WCMHOJIb30BAHUM MaTeMaTUYECKUX METOJIOB PpPEIICHUs 3ajady,

NpoOBOAUTL pPaCdCTbl 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
WHTErpalui 3HAHUW U3 JPYTUX NPEAMETOB €CTECTBEHHOHAYYHOTO
LUKJIa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYKIECHHH C
OMOpoi Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3MYecKue

SABJICHUA

Brnagenue  OCHOBHBIMH ~ METOJIaMH  HAy4YHOTO  ITO3HAHUA,
UCIIOJIb3YeMbIMU B (DU3HMKE: IMPOBOJUTH MPSAMBIE W KOCBECHHBIC
U3MepeHus QU3NYECKUX BEIMYHH, BRIOUpAs ONTHMAIBHBIA CIIOCO0
U3MEpPEHUS W  HCIOJB3YysSd  H3BECTHBIC  METOJBI  OIICHKH
TIOTPeITHOCTEH U3MEPCHH, IPOBOJNTH WCCIICJIOBAHHE
3aBHCHUMOCTEH (PM3MUECKUX BEITUYHH C HCIIOJIb30BAHUEM TPSMBIX
U3MEPECHH, OOBSICHITh TIOMyYEHHBIC pPEe3YyIbTaThl, HCIOIb3Ys
(GU3NYECKUEe TEOpUHU, 3aKOHBI WM TIOHATHS, W JIeJIaTh BBIBOJIBI;
cobmomaTh TmpaBwia O€30IacHOrO Tpyda TMpU TPOBEICHUHU
UCCIEIOBAaHUNM B paMKax YydeOHOro SKCIEpUMEHTa U y4eOHO-
UCCIICJIOBATEIHCKON JACSITENFHOCTH C MCIOIB30BAHUEM ITUPPOBHIX

U3MEPUTETBHBIX YCTPOICTB U JTa0OPaTOPHOTO 00OPYIOBAHMS

ChopMUpOBaHHOCTh yYMEHUN aHAIM3UPOBATH U  OIICHUBATH
MOCIIE/ICTBUSL  OBITOBOM M TPOW3BOJCTBEHHOW JICSITEIBHOCTHU
YeJ0BeKa, CBA3AHHON ¢ (DU3UYECKUMHU MPOIECCaMH, C TO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH; MPEACTABICHUN O PAalMOHAIBLHOM
IPUPOAONOJIB30BAaHNHA, a TaKXke pPa3yMHOM HCIIOJb30BaHUU
JNOCTVKCHUM HAYKH M TEXHOJOTWM JJs JAJbHEWILETrO pa3BUTHUS

YeJIOBEUYECKOTO 00II[eCTBa
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9 OBnazeHue paznuyHbIMH crocobamMu palboTel ¢ HHPOpManuen
(U3HUECKOr0 COAEp)KaHHUS C MCIOJb30BAaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUMN; pa3BUTUE YMEHUU KPUTHUYECKOTO
aHaJIM3a U OLIEHKH JI0CTOBEPHOCTHU MOJIy4aeMoi HHpopMauuu

10 CopMUPOBAaHHOCTh YMEHHMI MPUMEHATH OCHOBOIOJATAIONINE

HEeOECHBIX TCJI, O9BOJIOLHNH 3BC34 U Bcenennoi

ACTPOHOMHYCCKHUC TIOHATHA, TCOPUU M 34dKOHbBI IJIA dHAJIM3a U
OOBSICHEHHUS (I)I/ISI/ILICCKI/IX MmponecCoB, NPpOUCXOJAINNX HA 3BC3/aX,

B 3BC3JHBIX CHCTCMAX, B MEXXTraJaKTUYSCKOM cpeac, ABUIKCHUA

[lepeuennb 31eMeHTOB cofiepkanusi, mpoBepsieMbix Ha EI'D o gusuke

Kon Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
paszena/re |dJeMeH
MBI Ta
1 MEXAHHUKA
1.1 KNMHEMATUKA
1.1.1 MexaHudeckoe NIIBIKCHHE. OTHOCUTEIILHOCTD
MEXaHH4YecKoro aBrkeHusa. CucreMa orcyera
1.1.2  |MarepuanbpHas TOUKa. zZ A TpacxIopa
Ee panuyc-BekTop:
n/ AF
r(t)=(x(t), y(1). 2(1)), )
7
TPaeKTOPHS, O
niepeMelIeHUE: X
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yTh.

CioxeHue nepemMenieHuil:

A=A

=
Nl

+ Ar,

1.13

CKopoCTh MaTEpUAIIBHON TOUYKH:

Z(UX,Uy,UZ)’

AT
At

5l

U=

At—0

AX . . .
L, = AL =X, aHAJIOTHYHO Uy =Y, U, =7,

At—0

CrnoxxeHne ckopocTtei: Uy =U, T4,

Brruncnenue MEPpEMCIICHUA U IIYTU MaTepHaﬂBHOﬁ TOYKH

IpU TPSIMOJIMHEHHOM JIBUXKEHUU BAOJb OCH X MO TpaduKky

saBucuMocTH Yy (t)

1.1.4

Yckopenue MaTepUAIbHOU TOYKH:

AU

- =0, =(a,.a,.3,),

QJl

At—0

Av

N

X

- = (v, )t , ananornauo a, = (0, )t, a, =(v,),.
5

1.15

PaBHOMEpHOE IPSAMOJIMHENHOE IBUKEHHUE
X(t) = X, +u,t

v, (t) = vy, = const

1.1.6

PaBHOYCKOpEHHOE MTPAMOIIMHEWHOE IBUKECHUE:

X(t) =X, + Ugy
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v, (1) =0y, +at
a_ = const
V5, —Uf =28, (X, —X,)

v, +0,
2

-1

I[Ipu JBMIKEHUM B OJJHOM HAINPABIEHHHU MYTh S =

1.1.7 CBoOogHoe majzeHue. YCKopeHue
cBOOOHOIO majeHusd. JBrkeHue
Tena, OpoIIeHHOTO oA yriiom ¢
K TOPU30HTY:
v B
X(t) =Xy + gyt = X, + 0, COS -t jg
t? : t
y(t):y0+uoyt+gy7:y0+uosma~t—.95 =
v, (t) =Uy, =1, Cosa 0 %o *
v, (t) =0y, +9,t =y, sina—gt
9, =0
g, =—g = const
1.1.8 Kpuponmueitnoe paBwxkeHue. JIBr>kKeHHE MaTepuabHOU

TOYKH IO OKPY>KHOCTH.
VrioBas M JIMHEHHAs CKOpPOCTh Touku: U =0R . Tlpu
PaBHOMEpPHOM  JBHXEHHM TOYKH [0  OKPYXHOCTH

_2n_
T

® 2mv |

2
v 2
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE TOUKH: a, =& oR.

[ToHOE yCKOpEHHE MATEPUAIBHOM TOUYKH
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1.1.9 Teepmoe Teno. IloctymaTtenbHOE W BpalaTeabHOE
JBI>KEHUE TBEPAOTO Telia
1.2 JTUHAMUKA
1.2.1 |UuepumanbHble cucteMbl orcyeTta. llepBblli  3aKoH
Herorona. IlpuHumn otHocutenbHocTy [Manumnes
1.2.2 m
Macca Tena. [InotHOCTH BemecTBa: P = v
123 Cuna. [IpuHUMn cyneprno3uiuu Cui: FpaBHoﬂeﬁCTB =F+F+..
1.2.4  |Bropoii 3akoH HeroToHa: ayis marepuanbHoit Touku B UCO
F=ma; Ap=FAt npu F = const
o -
1.25 Tperuit 3akon HerooToHa mis - .
by, Fy
MaTepualbHbIX Touek: F, =-F,
1.2.6 3aKOH BCEMUPHOIO TATOTECHMS: CWIbl HPUTSIKEHUS MEKITY
F=g 2t
TOYEUYHBIMH MacCaMH PaBHbI R?
Cuna Tsoxectu. LleHTp TsxkecTu Tena. 3aBUCMMOCTb CHUIIBI
TSOKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO TUIAHETHI
panuycoM Ro:
mg = GMm
TN N2
(R, +h)
1.2.7 |Cwa ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.

Cuna Tpenns ckoipxkenus: Fop =HN
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Cuna tpenus mokosi: Fr, SUN

Koaddunuent tpenus

1.2.9 F
JlaBnenme: P = S
1.3 CTATUKA
1.3.1 MoOMEHT CHJIbl OTHOCHUTEIBLHO OCH
BpaIICHHMS:
IM|=FI, rpe 1 - mnewo cumet 7
OTHOCHUTEIIBHO OCH, MPOXOJSIIEH
gyepe3 Touky O MepneHIuKYIIpHO
PUCYHKY
1.3.2 Hentp macc tema. LleHTp Macc cHCTeMBbl MaTepHaIbHBIX
o m,f, +m,K, +... B
Touek: M mam+. OJTHOPOJHOM TIOJIe TSXKECTU
(G = Const) IEHTP MacC Tejla COBMHAJaeT C €ro LEHTPOM
TSOKECTH
1.3.3 |VYcnoBus  paBHOBecuss  TBepmoro Tena B MCO:
M, +M,+..=0
F+F,+..=0
1.34 3akoH Ilackais
1.35 Jasnenue B )kuaKocTH, mokosieics 8 UCO: P= Py + pgh
1.3.6 = »)

3akon Apxumena: Fap = —Phreen s

ecmu Teno M KUAKOCTh mokoATrcss B MCO, TO Fapx

ngBHTeCH
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YcioBue miaBaHuA TEJ

1.4

3AKOHbBI COXPAHEHUA B MEXAHUKE

141 |Wmnynsc MaTepHanbHOM Touku: P =MU
142 |Pmnynsc cucremsr Tem: P= P+ Py + ...
1.4.3 3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA!
B UCO AP =A(P,+ P, +...) = Rt + By At + 0
B I/ICO Aﬁ = A( ﬁl + I_jz + ) = 0 9 cCJin IElBHemH + IE2BHemH t..= 0
PeaxTuBHOE NBMKEHUE
144 Pabota CHJIBI Ha MaJIOM ]:;
IIEPEMEILICHNUN : ‘(
A:‘If‘-|AF|-c03a=FX-Ax AF X
1.4.5 MOIIHOCTB CHUJIBI: .
o F
ecnu 3a Bpemss Al pabGora Cuitbl
m3Mensercsa Ha AA, To MOIIHOCTD v
CHJIBI
AA
P=— =F-v-cosa
At At—0
1.4.6 Kunernueckas SHEprus MaTepuaJIbHOU TOYKH:
2 2
mo
EKHH = = p_ .
2 2m

3aKOH HW3MEHECHUS KHUHETUYECKOW HHEPIUU  CUCTEMBI

maTepuanbHbix Toyek: B UICO AE,, =A +A, +..
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1.4.7

[ToreHuunanbHas 3HEprus:

JJIA IMOTCHIUAJIBHBIX CHUJI A.1.2 = E1n0TeHu B EZHOTeHu = _AEHOTCHL[ .

[lorennuanbHass  3HEpPruUs  MaTepUAIIBHOM  TOYKU B

OJTHOPOJTHOM TI0JI€ TSIKECTH: Ernoreny = Mgh.

[loTennuanbHast SHEPrus ynpyro Ae(popMUpPOBAHHOTO TeNa:

k<

TIOTCHI 2

1.4.8

3aKOH U3MECHCHHUS U COXpaHCHUA MEXaHUYECKOM OHCPIUHU:

EMeX = EKI/IH + El‘IOTeHLI’
B I/ICO AEMex = ABcex HETIOTEHII. CHI

B UCO AEMex =0 , CCIIN Agcex HETOTCHLY, CHI — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

151

l'apmonndeckne  kojebaHMs ~ MaTEpPUAIBLHOM  TOUKH.
Avmintyna u  ¢asza  konebanui. KuHemarnueckoe

OITMCaHUuC:

X(t)=Asin(ot+¢,),

a (t)=(y, )t =—0’X(t)=a,+®°X=0, rge X - CMeIIeHHe U3

ITOJIOKCHUA PAaBHOBCCHA.

JIlnHaMu4yeckoe onucaHue:

may = -kx, rae k = mo?. JT1o 3Ha4nT, uTo Fy = -KX.
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DHEPreTUYECKOoe ONMCaHUE (3aKoH COXpaHEHUSA

MEXaHUYECKOU SHEPTUH ):

2 2 2 2
mo- kx° mo
+ =M — > = const

2 2 2

CBsi3b aMIUTUTYbl KOJIEOAHUH CMENIeHUsT MaTepHabHON
TOYKM C aMIUIUTyJaMH KoJIeOaHUW €€ CKOpPOCTH U
YCKOpPEHHS:

Upnax = 0OA @ =m’A

max max

1.5.2 . 2n 1
[epuon u yacTota KoneOGanuii: 1 = P
Ileprion ManbIX CBOOOJHBIX KOJCOAHMH MaTeMaTHYECKOTO
I
MasTHUKA: | = 275\/; :
[epuon CBOOOTHBIX KoJIeOaHmit IPYXUHHOTO
MasTHUKA: T = 27[\/%
1.5.3 |BemyxaeHnsie konebanus. Pesonanc. PesonancHas kpuBas
154 [lonepeunsie  ©  mpojosibHbie  BOJAHBL.  CKOpPOCTh
v
PacIIpOCTPaHEHHs U JJIMHA BOJMHEL: A =UT = e
NuTtepdepenmus u nudpakxius BOJIH
155 3ByK. CKOpOCTH 3BYKa
2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKYJIIPHAS ®U3UKA
2.1.1 Moaenu cTpoeHus Ta30B, KUJAKOCTEH U TBepAbIX Tel. [lycTh
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TepMOAMHAMUYECKasi cucTteMa (Telo) cocTouT u3 N

OIWHAKOBBIX MOJICKYJIL. Torga KOJIMYECTBO BEILIECTBA

vV=——m=—

N, u

rae Na - 9uciio ABorajapo, m - Macca CHCTeMHI (Tena), M -

MOJIApHasd Macca BCUICCTBA

2.1.2 TennoBoe IBUKEHUE AaTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BzaumopeiicTBre YacTHIL BEIISCTBA
2.1.4 | Audbdysus. bpoyHOBCKOE ABMKEHHE
2.1.5 Moaens uneansaoro raza B MKT
2.1.6 CBa3b MeXIy JaBJICHUEM M CpPEIHEN KUHETUYECKOU
SHEPruer MoCTyNnaTeIbHOTO TEIJIOBOTO JIBHKEHUS MOJIEKYII
ujeaabHOTO raza (ocHoBHOe ypaBHeHne MKT):
- 2 (mp*) 2 — .
p :gmonu =§n- 5 =§n'5nm, rae mo - Macca OJHOH
N
MOJIEKYJbI, N= y - KOHICHTpALHs MONEKYT
2.1.7 | AGcomrotHas Temneparypa: T =t°+ 273 K
2.1.8 CBs3p TeMmieparypbl Ta3a €O CpeJHEHd KHUHETUYECKOU
SHEpPruell MOCTYMAaTENbHOTO TEIJIOBOTO JIBMXKEHHUSI €ro
MOJIEKYI:
2
— (mp 3
gl'IOCT = ’ =5 kT
2 2
2.1.9 | VYpasuenue p = nkT
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2.1.10

Mogaenb uaeanbHOro ra3a B TCPMOANHAMUKCE!

{ypaBHeHI/Ie Menneneesa — Knanelipona

Bripaxenue 111 BHyTpEHHEN S3HEPTrUU

VYpaBuenue MenneneeBa - Kianelipona (mpuMeHUMbIE

(bopMBbI 3anucH):

ov =" RT =vRT = NKkT _ p="RT
L

T

BBIpa}KeHI/IG JJIA BHYTpeHHCﬁ OHCPTUU OJHOATOMHOI'O

UeaIbHOTO ra3a (MpUuMeHUMbIe (POPMBI 3aITUCH):

U=3wRT=3nkr =3MR7 —ve 1 =3 pv
2 2 2

2p

2.1.11

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

P=P1+tpz2+..

2.1.12

I/I30Hp0H€CCI>I B Pa3pCKCHHOM Ira3c C IMOCTOAHHBIM YHUCIIOM

MoJIeKyI N (C MOCTOSIHHBIM KOJIMYECTBOM BeIlecTBa V):

uzorepma (T = const): pV = const,

nsoxopa (V = const): TB = const

n300apa (p = const): — = const

—H| <

I'paduaeckoe mpeacraBienne uzomnpomeccoB Ha pV-, pT- u

VT-nuarpammax.

OO0OBbeIUHEHHBII Ta30BbIN 3aKOH:

ﬂ = const
T
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JIJISL TIOCTOSIHHOI'O KOJIMYECTBA BelecTtra vV

2.1.13 |Hacebimennble W HeHachIlleHHbIe mapbl. KadecTBeHHas
3aBUCUMOCTb IUTIOTHOCTH U JIaBJICHUS HACBHIIIICHHOTO Iapa OT
TEMIIEpPaTyphl, KX HE3aBUCUMOCTh OT 00heMa HACKHIIIICHHOTO
napa

2.1.14 |BnaxxHOoCTh BO3/yXa.

OtHocuTeNnbHAS
(P _ pnapa (T) _ pnapa (T)
BJIQKHOCTB: ¢ = =
HACBILLI. ITapa (T ) pHaCLI]lI‘ Tapa (T )

2.1.15 |HM3meHeHue arperaTHbIX COCTOSIHHM BEIECTBA: UCIIAPEHUE U
KOH/ICHCAIIMS, KUIICHUE YKUIKOCTH

2.1.16 |HM3meHeHue arperaTHbIX COCTOSIHHM BEIIECTBA: TJIaBJICHUE U
KpUCTAJTU3AIIUS

2.1.17 |IIpeobpazoBanue sHEepruu B (pa3oBBIX IMEpPEXoaax

2.2 TEPMOJIMHAMUKA

2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa

2.2.2  |BuyTtpenHss sHeprus

2.2.3 Tennomepenaya kak Ccrnoco0 W3MEHEHUS BHYTPCHHEH
sHeprun  0e3  coBepmieHus  pabotel.  KonBekuus,
TETUIONPOBOTHOCTD, U3TyUEHUE

2.2.4 | Koau4ecTBO TEIIOTHI.

V nesibHast TEMI0EMKOCTh BemecTa ¢: Q@ = CMAT

2.2.5 | YnenpHas TemioTa mapooOpaszoBanus L: Q = Lm.
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VY nenpHas TEIUIOTA IuIaBienus A: Q =Am .

VY nenpHas TemioTa cropanus Tommsa q: Q = qm

2.2.6

DnemeHTapHas pabora B TepMoauHamuke: A= PAV
Boluucnenue paboThl 1o rpaduKy mHpomecca Ha pV-

nuarpamme

2.2.7

[IepBblii 3aKOH TEPMOJIMHAMUKU :
le = AUlZ + A12 = (Uz _U1)+ A12 .
Anuna0ara:

Q12 =0= A12 :Ul_UZ :_AU12

2.2.8

Bropoii 3akon tepmoarHamuku. HeoOpaTumele mpoiiecchl

2.2.9

[TpuHuMne! neicTBus TertoBbix MammH. KIT/:

Tl — Asa WK QHarp - onn — 1 _ onn

QHan QHan QHan

2.2.10

MakcumansHoe 3Hauenne KIIJI. [ukmn Kapro:

Harp xom ] — —xou

max n = T]KapHo =

Harp Harp

2.2.11

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

SJIEKTPOAMHAMMUKA

3.1

OJIEKTPUYECKOE ITOJIE

3.1.1

DJIEKTpU3alusl Tel WU €€ MPOABICHUS. DIJIEKTPUUECKUN
3apsa. JIBa Buma 3apsama. DIEMEHTapHBIA SJIEKTPUUYECKUU

3apsii. 3aKOH COXPAHEHUs AJIEKTPUUECKOTro 3apsiia
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3.1.2 |BzaumopeiictBue 3apanoB. ToueuyHble 3apsibl. 3aKOH
Kynona:
B OJTHOPOJTHOM BEILIECTBE C JADIICKTPUUECKON
IIPOHHUIIAEMOCTEIO &
_ |q1|'|q2| _ 1 |q1|'|q2|
F=k = . ;
er 4neg, I
3.1.3 Onektpuueckoe mosie. Ero neicTtBre Ha SIEKTPUUYECKHUE
3apsbl
3.1.4 - =
HanpsikeHHOCTB 37€KTPUYECKOTO TMOJIs: E= .
qnpoGHmﬁ
E —kJ
[Tone Toueunoro 3apsaa: £, = e
oJHOpoIHOE moJie: E =const .
Kaptunbl TuHUN HAIPSIKEHHOCTHU 3TUX TTOJIEH
3.1.5 [ToTeHIManbHOCTh JIEKTPOCTATUUECKOTO TOJISI.

Pa3HOCTI) IIOTCHOHNAJIOB N HaHmeeHI/Ie:
Azzq(%f*%):_ququ.

HOTeHHI/IaIIBHaH OHCPIusa 3apsanaa B OJJICKTPOCTATHYCCKOM

I10JIC.
W=qe.
A=—-AW

W
[Torennman 3neKkTpocTaTUYECKOro noJst: P = H :
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CBs3b HANps’KCHHOCTH IIOJIA M Pa3HOCTHU NNOTCHIUAIIOB JJIA

OJIHOPOAHOTO 3ekTpocTaTudeckoro nojst: U = Ed

3.1.6

[IpyHIMD CyNIepIO3UIMHA dIEKTPUUECKUX TOJIEH:

— —

E=E+E,+.., 0=0,+¢, +...

3.1.7

IIpOBOOHUKM B DJIEKTPOCTAaTHYECKOM IIOJIE. Y CIIOBHE
r
paBHOBECHS 3apsJI0B: BHYTPHU MPOBOJIHUKA E — (), BHYTPHU U

Ha IMOBEPXHOCTHU MPOBOJIHUKA P = const

3.1.8

I[I/IBJ'IGKTPI/IKI/I B AJICKTPOCTATUICCKOM ITI0JIC.

JlusnexkTpuyeckasi MPOHUIIAEMOCTh BelllecTBa €

3.1.9

q
Kongencartop. DIekTpoeMKoCTh KoHaeHcaropa: C = Tk

€8,S

DIEKTPOEMKOCTh ILIOCKOro KoHgeHcaropa: C = 4 eC,y

3.1.10

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

1 1 1
UsUi+Up+ . 1= p=.., g ——o ot

noci 1 2

3.1.11

DHeprus 3apsKEHHOT O

2 2
koHeHcaropa: W, = % _ Cl; 2qC

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.21

AQ .
Cuna toka: | = . [loctogaHBIN TOK: | = const

At At—0
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g mocrossHHOrO TOKA q = It

3.2.2

YcnoBus CymCCTBOBAHUA SJICKTPUICCKOI'O TOKaA.

Hanpsxkenne U u OJIC E

3.2.3

U
3axon OMa [uist yuacTka nenu: | = R

3.2.4

DnexkTpudecKoe COMPOTHUBIICHHE. 3aBUCUMOCTD

COMMPOTHUBJICHUA OAHOPOIHOTO IMMPOBOAHUKA OT €TI0 HJIMHbBI U

ceueHus. Y JIeJIbHOC COIIPOTHUBJICHUEC BCUICCTBA. R= Pg

3.2.5

bTOpOHHl/lX Cculi1

q

Hcrouynuku Toka. DJIC ucTounuka Toka: E =

BHyTpeHHee COIMIPOTHUBJICHNUC NCTOYHUKA TOKA

3.2.6

3akon Owma Juist TONHOW (3aMKHYTOH) F
3
anexktpuuecko meru: E = IR + I, T R

| = E
OTKy/1a Rar

3.2.7

[TapamienpHOE COCTMHEHHE TIPOBOIHUKOB:

1 1 1

=+t U= U=, =5 PRt

TTapant 1 2
HOCJ’IGI{OB&TGJ’IBHOC COCANHCHUC ITPOBOAHUKOB!

U=Ui+U+. . 1=hb=..,Riea=R1+ R+ ...

3.2.8

PaGota snextpuyeckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I?Rt.
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2
Ha pesucrope R: Q =A=1°Rt=IUt :%t

3.2.9 AA

MontHOCTb 3nMekTprueckoro Toka: P=—| =1U
At At—0
TennoBass  MOIIHOCTb, BbIACHsSIEMas Ha  PE3UCTOpE:
2
P=I’°R=—=1U
R
. P — AACT CHJI — EI
MOoOIIIHOCTh UCTOYHHUKA TOKA: e =— .
At At—0

3.2.10 |CBoOomHBIE HOCUTENW  DJICKTPUUECKUX  3apslioB B
NPOBOAHUKAX. MeXaHU3Mbl  TPOBOJUMOCTH  TBEPABIX
METaJIJIOB, PacTBOPOB M PACILIABOB JJIEKTPOJIUTOB, T'a30B.
[TomynpoBoguuky. [10myrIpOBOAHUKOBBIN IO

3.3 MAT'HUTHOE I10OJIE

3.3.1 MexaHn4YeCcKOe B3aUMOJIEWCTBHE MArHuTOB. MAarHuTHOE
T10JI€C. Bekrop MAarduTHOU VHAYKIUH. [TpuHUIMTT
CYIIepITO3UIIMA MarHUTHBIX ToJiei: B =B, + B, +...
JlvEMyM wWHAYKOMW MarHuTHOro mnoiisi. KapTuHa nuHun
WHTyKIIAH MarHUTHOTO IOJISt IIOJI0COBOT'O u
MIOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB

3.3.2 OneiT Opcrena. MarHuTHOe MOJ€ MPOBOJHUKA C TOKOM.
KapruHa nmHME WHAYKIMA MarHUTHOTO IIOJISl JUTMHHHOTO
OpsSMOTO  MPOBOJHHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
IIPOBOJTHUKA, KATYIIKH C TOKOM

3.3.3 Cuiia AMmnepa, ee HalpaBJIEHUE U BEJIMYMUHA!
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F, = IBl'sina, rge @ - yrom mexny manpaenenuem

—

IIPOBOJHHKA U BEKTOPOM B

3.3.4

Cuna JlopeHua, ee  HampaBlI€HHME M  BEJIMYHUHA:

—

Friop =|Q|UBSin(l, rae O - yroa Mexay BeKTopamMu U U B.
JIBukeHue  3apsOKEHHOM — 4acTHUBl B OJHOPOJHOM

MardamTHOM II0JIC

3.4

OJIEKTPOMATI'HUTHASA MHAYKLNA

34.1

I[lorok  BekTOpa  MarHUTHOM n * B

WHIYKIUU: / {a/;

®=B,S=BScosa

3.4.2

SBnenue snekTpoMaraiuTHor uHAYKIUU. DC uHAYKINN

3.4.3

3aKoH AeKTpoMarHuTHol uuaykuuu dapanes:

AD

i t
At At—0

3.4.4

OJC uHAYKIUM B IPSIMOM \” 1;,»-

IIPOBOHUKE JUTUHOM 1, f/ \% U‘

JBMKYIIEMCS CO CKOPOCTBIO U / &

(5 1 T) B OJHOPOIHOM

MAarduTHOM T10Jie B:

[E;|=Blvcosa, rge @ - yrom mexay Bekropom B m

— >

HOpMaibio N K IUIOCKOCTH, B KOTOPOH JIeKaT BEKTOpH | o

O;ecu | LB u o LB,ro|El=Blv

3.4.5

[IpaBuiio Jlenna
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3.4.6
NHAyKTUBHOCT®: L= I_ , man @ = LI.
CamouHayKuus. 2/1C
Al .
camouunykuuu: Eq =—-L—  =-LI,
At At—0
DHeprusi MAarHATHOTO TTOJISI KATYIIKKH ¢ TOKOoM: W = ——
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 BOJIHBI
3.5.1 KoneGarensubiii  koHTYp. CBOOOAHBIC
C L
AICKTPOMAarHUTHBIC KOJIcOaHHSI B '[ | 3
U7ICIbHOM KO0JI€0aTeIbHOM KOHTYpE:
G (t) = Opa SN (0L + )
1 (t) =0, = 00, cos(0t+@y) = I, cos(at+¢,)
O T T =2nJLC O = a_ L
opmyna Tomcona: T =2=n , OTKyZ1a T~ Jic
CBs3p aMIUTUTYZBI 3apsija KOHAEHcaTopa C aMIUIUTYAO0U
CWIBl TOKa TMPU  CBOOOJHBIX  DIIEKTPOMArHUTHBIX
KoJIe0aHUsIX B U7caTbHOM Kose0aTeTpHOM
KOHTYPE: Uiy = —
3.5.2 3aKOH COXpaHCHHsI DPHEPTUU B UICATHHOM KOJEOATEIHEHOM
KOHTYpE:
cu® LI> cu’ _  LI?
+ = = =const.
2 2 2 2
3.5.3 |BwiHYXACHHBIC 2IEKTPOMArHUTHBIC KoJleOaHus. Pesonanc
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3.5.4 |Ilepemennbii  TOK.  [IpousBoacTBO,  mepegadya U
noTpeOIeHHEe IICKTPUIECKON SHEPTUU

3.5.5 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH. B3anumHas opueHTanus
BEKTOPOB B AIIEKTPOMArHUTHOU BOJTHE B
Bakyyme: E 1L B LT

3.5.6 |IllIxana ANEKTPOMATrHUTHBIX BOJIH. [Tpumenenue
AJICKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY

3.6 OIITHUKA

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

3.6.2  |3akoHbI oTpaxkeHus cera. 0=

alp
Ve
3.6.3 |IlocTtpoeHue nzo0OpaxxeHuii B TNIOCKOM 3epKajie
3.6.4  |3akoHBI MPEJTOMIICHHUS CBETA.

[Ipenomnenue CBETa:
nsina=n,sinf : m
AOGCOTIOTHBIN MOKa3aTelb
IIPEJIOMIICHHUS :
_C
na6c - .
)
. n, _u
OTHOCHUTEINIBHBIN MTOKa3aTenb NpeaoMIeHUS: Mo = n— = U— .
1 2

XOoJI Ty4elt B IPU3ME.

CoOTHOIIIGHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH IIpH
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nepexoac MOHOXPOMATHYCCKOIO CBETa YCPC3 TI'paHUIy

pazzena AByX ONTUYECKUX CPEN:

V=V, A =N,

3.6.5

ITonHOE BHYTpEHHEE OTpaKEHUE.

N,< n,

IIpenenbHBIi  yroa  MOJIHOTO

BHYTPCHHCTO OTPAKCHUSA .

n,

sina, = L
np nl

OTH

3.6.6

CobOuparomue u pacceuBarolive JIUH3bl. TOHKasg JHH3A.

DOKYCHOE€ pACCTOSSHUE W OINTHYECKash CHUJIa TOHKOU

1

aua3el; D=—
F

3.6.7

dopMyJia TOHKOM JIMH3BIL: d

VBenuueHue, 1aBacMoe JIMH30M:

LIS
H d

D<O:>F=£<O,
D

B cnyuae paccenBaroiieit TMH3BI:

F=£:m<1
H d

3.6.8

XoJ Jiy4a, NpOLIEANIEeTrO JIMH3Y MO MPOU3BOJIBHBIM YIIIOM
K ee I1aBHOM onTuyeckoil ocu. [locTpoenune nzoOpa)keHuit

TOYKH U OTpE3Ka MPsIMOM B COOMPAIONIUX U PACCEUBAIOIIUX
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JJUH3aX U UX CUCTEMAX

3.6.9 dotoanmapar Kak onTudeckuil mpubop. I[maz  kak
ONTHYECKas CUCTEMa
3.6.10 |Uurepdepenius crera. KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS
HaAOII0ICHUSI MaKCHMYMOB U MUHUMYMOB B
UHTEP(PEPECHIIMOHHON  KapTUHE OT JBYX CHH(pAa3HBIX
KOT'€PEHTHBIX UCTOYHHKOB:
A
MaKCUMyMBI - A = ZmE’ m=0,+/-1,+/-2,+/-3, ..,
A
MHUHHMyYMBI - A =(2m +1)E, m=0, +/-1, +/-2, +/- 3, ...
3.6.11 |dudpakmus ceera. JudpakiumoHHas penieTka. Y CIOBHE
HAOJIIOIEHNS] TJIaBHBIX MAaKCHMYMOB TIpU HOPMaJbHOM
NaJICHU MOHOXPOMATHYECKOTO CBETa C JTMHOW BOJIHBI A
Ha peleTKy ¢ nepuoaom d:
dsing, =mk m=0,+/-1,+/-2,+-3, ...
3.6.12 | ducnepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKVYJISIPHO-BOJIHOBOU 1Y AJIN3M
411 [unoresa M. Ilnanka o kBanTax. ®opmy:a [lnanka: E=hv
4.1.2 hc

dotonsl. DHeprus ¢ortona: E=hv= - - Pe.

Nmnynse potona: P = T o
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4.1.3 ®oroapdexr. Ombitet A.I.  CroneroBa.  3aKOHBI
dboTorddexra
4.1.4 | VYpaBHenue DitHmreitHa 15 Gororddekra:
EdpomHa = ABBIXO}Ia + EKI/IH maxs
hc
E =hv=—
Tac (orona A
hc 2
A?y]:IXO/Ila - hVKp - _’ KHHmMax = ml)max = eUsar{
Kp 2
4.15 JaBinenue cBeta. JlaBleHWMe CBeTa Ha  MOJHOCTHIO
OTP@XKAIIIYK0  TMOBEPXHOCT M HA  TOJHOCTHIO
MOTJIONIAIONTYIO IIOBEPXHOCTD
4.2 OU3NKA ATOMA
421 [InaneTapHas Mojaenb aToMa
4.2.2 |Tlocrynatel bopa. M3nyuenne u noryomieHue GoToHOB MpHU
NEpPEexo0/ie aToMa C OJTHOTO YPOBHS SHEPTUU HA IPYTOM:
o = _|E, ~E,|
an
4.2.3 |JluHeWyaThIC CTIEKTPHI.
CnexTp ypoBHEU 3HEpruu atoMa BOJI0pO/a:
-13,6 »B
En =——> ,Nh= 1, 2, 3,
n
4.3 OU3NKA ATOMHOTI'O A/IPA
43.1 Hyxknonnas monens siapa I'eitzenOepra - MBanenko. 3apsij

sapa. MaccoBoe uuciio siapa. M3otorsl
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4.3.2 PagnoakTuBHOCTS.
A A-4 4
Ansda-pacnan: ; X >z, Y +,He,
bera-pacnan.
9 A A 0 ~
Dnektponnblii P-pacnan;: 7 X —,, Y + e+v,,
o A A 0 5
Hosutporusiii P-pacnan; ; X =7, Y + €+v,,
'amma-uznyuenue
4.3.3 t
3aKoH paJMOaKTUBHOTO pacmaaa: N (t)=Ny-2T.
Ilycth m - wMacca  paAMOaKTHUBHOTO  BEIIECTBA.
_t
Torma m(t)=m,-2 7
4.3.4 | Snepuble peakuuu. JleneHue U CUHTES AlIEp
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