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1. IMosicHUTeNbLHAA 3aNMHUCKA

dusnKa Kak Hayka 0 Haubosiee o0IMX 3aKOHaX MPUPOIBI, BEICTYIIAs B KAUECTBE Y4eOHOTO IpeIMeTa
B ILIKOJIE, BHOCUT CYILIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromem mupe. [IkonbHbIN Kype
¢u3nKn — CcUCTEMOOOPa3yIOMIMKA /sl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY
¢u3nyeckue 3aKOHbI JIEKAT B OCHOBE IIPOLECCOB M SIBJICHMH, HM3yd4aeMbIX XUMMEH, OHOJIOIHEH,
¢busnueckoil reorpadueit u actpoHomueil. VMcmonb30BaHWE W aKTHMBHOE MPUMEHEHUE (PU3NYSCKUX
3HaHUIl ompejesnseT XapakTep M Ppa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEepreTUkH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHs] HOBBIX MaTepUaJIOB C 3a/1aHHBIMH CBOMCTBAMHU U JIPYTUX.
N3yuenune QUMK BHOCUT OCHOBHOM BKJaX B (hOPMUpPOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUPA
o0yyaromuxcs, B pOpMHUPOBAHNE YMEHUI IPUMEHITh HAYYHBI METO/] TO3HAHUS IIPH BHIITOJTHECHUN UMHU
y4eOHBIX UCCIICIOBAaHUM.

B ocHOBY Kypca ¢U3MKH A7 YPOBHS CPEAHEr0 00IIero 00pa30BaHus MONI0XKEH Pl HJei, KOTOpbIe
MO’KHO pacCMaTpUBATh KAK IPUHIUIIBI €r0 IOCTPOEHUSI.

Nnes nenoctHocTr. B COOTBETCTBUNU € HEU KYPC SIBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COLACPKUT
MaTepual U3 BCeX pa3/ienoB (PM3MKM, BKIIOYAET KaK BOMNPOCHI KJIACCHUECKOW, TaK M COBPEMEHHOMN
bu3uKy.

Wnes renepanuzaumu. B cooTBeTcTBUM C Hell Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. BenymmmM B Kypce siBiseTcss (OPMHPOBAHUE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTE€pHH, BELIECTBE U IOJIE.

WUnes rymanurapusauuu. E€ peanusanus npeanosiaraeT HMCHOJIb30BAHUE T'yMaHUTapHOIO
noTeHIuana GU3NYecKoil HayKu, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA, a TAK)KE
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Wnes npuxiaanoil HanpasiaeHHocTd. Kype pu3uku npenmnongaraet 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUUYECKHUX M TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Wnes skostorusanyy peann3yercs MOCPEICTBOM BBEICHMS JIEMEHTOB COAECPKaHU, IIOCBSIEHHBIX
9KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTUEM TEXHHUKHU U TEXHOJOTHH,
a TaKoKke 00CyKAEeHHUs TPOOJIeM PallMOHATBHOTO IPUPOAOIOIb30BAHUS U SIKOJIOTHUECKOM 0€30I1acHOCTH.

Crep>KHEBBIMU dJIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CPEJHEro oO0IIero oOpa3oBaHus SBISAIOTCA
¢usnueckue Teopuu (HopMuUpoBaHHE NPEACTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUECKON TEOpHH,
poinu pyHIaMEHTaIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX MPEJCTABIEHUSAX O IPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPH, JJI1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CuHcTeMHO-eSTeNIbHOCTHBIN MOAX0A B Kypce (U3MKU peanu3yercs NpekIe BCEro 3a CYET
OpraHU3aIMK YKCIIEPUMEHTAIBHOM JiesITeIbHOCTH o0ydaromuxcs. [t 6a30Boro ypoBHs Kypca pU3UKU
— 3TO HCIOJIb30BAHUE CUCTEMbI (PPOHTAIBHBIX KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JIaOOPaTOPHBIX
paboT, KOTOopbI€ B MMporpamme 1o pusnke 00beTMHEHbI B OOLINI CIIUCOK YUCHHUUYECKUX MPAKTHUECKUX
paboT. Beiienenue B ykazaHHOM IiepeyHe J1a00paTOpHBIX padoT, MPOBOJUMBIX JUIsl KOHTPOJIS M OLICHKH,
OCYILECTBISIETCS Y4aCTHUKAMHU 00pa30BaTeIbHOIO MpoIecca NCXO0Asl U3 0COOEHHOCTEH MIIaHUPOBAHUS
u ocHamleHusi kabuneta ¢usuku. [Ipu 3ToM obecrnieunBaeTcsl oBlaZieHUE O0YYaIOUUMUCS YMEHUSIMU
IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI, CCIIEOBAHMS 3aBUCUMOCTEN (PM3NUECKUX BEJTMUUH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonpiioe BHMMaHME yIensieTcs PELICHUI0 PACUETHBIX M KAyeCTBEHHBIX 3azad. [Ipu stom s
pacu€THBIX 3aJa4 TNPUOPUTETOM SBISIOTCS 3aJaddl C SIBHO 3aJaHHOM (PU3NYECKOW MOJIeNblo,
MIO3BOJISIFOIINAE IPUMEHATh NU3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca, Tak U
UHTErpUpYys 3HAHUS U3 pa3HbIX pa3fenoB. JJig KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM SIBJISIOTCS 3a/1aHUS
Ha OOBSICHEHHE NMPOTEKaHUs (PU3MUYECKUX SIBIICHUHM U MPOLECCOB B OKPY’KAIOLIEH KU3HM, TpeOyromue
BbIOOpaA (pU3MUECcKON MOJIEH JUIsl CUTYyalluH MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanmsimu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY 00eCIeueHUI0
y4eOHOro Tporecca 0a30BbIi ypOBEHb Kypca (M3MKH HA YPOBHE CpPEIHEro 00Iero oOpa3oBaHUS
JIOJDKEH M3Y4aThesl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (PM3MKU WM B YCIOBHUAX MHTETPHUPOBAHHOTO
KaOuHeTa NpeMETOB eCTECTBEHHO-HAyYHOTo 1IMKIIa. B kaOuHeTe Gu3uKu 10JKHO OBITh HEOOX0IMMOE
nabopaTopHoe 000pynOBaHHE JJIsi BBIOJHEHUS YKAa3aHHBIX B MpOrpaMMe Mo (PU3MKE yUYeHHUECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.



JleMoHCTpalnoHHOe 000pyaoBaHue (hopMUPYETCS B COOTBETCTBUU C NPUHIMIIOM MUHHMAJIbHON
JOCTAaTOYHOCTU M 00ECIEeYMBaeT MOCTAHOBKY IMEPEUYHCICHHBIX B MpOrpaMMe MO (U3MKE KIFOUEBBIX
JNEMOHCTpallMi JUId HCCIICAOBAHUS U3y4aeMbIX SIBJIEHMM M IPOLECCOB, SMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 0O0OpyJOBaHUE Uil YYEHHYECKHX IpaKTHYECKHMX paboT (opMupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére OJJHOr0 KOMIUIEKTa Ha JIBYX O0YyYaroIIuXcs.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO 000PYAOBAaHUS JOJKHBI OBITh HOCTPOEHBI HA KOMIUIEKCHOM
MCTOJIb30BAaHUH aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU HeJISAMH U3Yy4eHUS PU3UKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(bopMHpOBaHKE HHTEPECA U CTPEMIICHHS 00yJaroIIUXCsl K HAYYHOMY U3YUEHUIO IPUPO/IbI, pA3BUTHE
UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE IPEJCTABICHUNH O HAYYHOM METOJE MO3HaHWsS U (OPMHPOBAHUE MCCIIEOBATEIIBCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBIICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3y4E€HUS OCHOB CTPOEHUS MAaTEepUU U
(byHIaMEHTAIBHBIX 3aKOHOB (PM3HKH; (OPMHPOBAHNE YMEHUH OOBSICHATH SIBJICHUS C UCIOJIH30BAHUEM
(bu3nYecKUX 3HAaHUN U HAy4YHbIX JJOKA3aTEIbCTB;

(dbopmMHUpOBaHKE TPEICTABICHUN O POJIN (PU3UKH [T PA3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU
Y TEXHOJIOTHUH.

JlocTikeHne 3TUX IeNieil 00ecrieunBaeTcsl pelieHneM CIEAYIONINX 3aa4 B MPOILECCe M3YyUeHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHMsL:

npuoOpeTeHne CHCTEMBl 3HaHUN 00 OO0mMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAsi MEXaHMUKY, MOJEKYJSIPHYIO (U3UKY, IEKTPOJUHAMUKY, KBAHTOBYIO (DU3MKY U 3JIE€MEHTHI
acTpo(hu3uKH;

(dbopMHpOBaHHE YMEHUI IPUMEHATh TEOPETUUECKHUE 3HAHUA 1J1s1 00bSICHEHHSI (PU3NYECKUX SIBICHUM
B IIPUPOJIE U JJIS IPUHATHUS PAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

OCBOEGHHE CIOCOOOB pEIIEHUs Pa3IMYHBIX 33/1a4 C SBHO 33/JaHHON (hU3MYECKOM MOJeNblo, 3a1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aIEKBATHON YCIIOBHSIM 33a4uH;

NOHMMaHHe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBUA TEXHMYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX TMPOIECCOB, WX BIMSHUS Ha OKPYKAIOUIYIO Cpedy; OBIIQJCHHE METOJaMH
CaMOCTOSITENIHOIO  TUIAHUPOBAHMUA M MPOBEACHUS (PU3MUECKUX DSKCIIEPUMEHTOB, aHaiu3a |
MHTEpIpeTauy NHPOPMAIIUH, OTIPEICTICHNUS JOCTOBEPHOCTH TOIYIEHHOTO PE3YIbTaTa,

CO3JlaHME YCJIIOBUM s DPa3BUTUS YMEHHUH IPOEKTHO-UCCIIEAOBATENBLCKOM, TBOpUYECKOM
JeSITeTbHOCTH.

Ha nzyuenue ¢usuxu (0a30BbIi ypoBEHB) Ha YPOBHE CpeAHEro o011ero oopazoBanus oTBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs Y4eOHOro npeamera «®usuka» (60a30BbIi
YPOBEHb)

OcBoenune yueOHoro npenmera «dusnka» Ha ypoBHE CpelHEro ooOmiero oOpa3zoBaHus (0a30BbIi
YPOBEHb) JOJDKHO O0O0ECNedHuTh JOCTHKEHHE CIENYIOMIMX JUYHOCTHBIX, METaNpeAMETHBIX H
MPEeIMETHBIX 00Pa30BaTEIBHBIX PE3YJIBTATOR.

JIMYHOCTHBLIE PE3VYJIbTATHI

JInyHOCTHEIE PE3YIbTATBI OCBOCHUA yqe6Hor0 npeamMeTa «Duzukay AOJIKHBI OTpaXaTb TOTOBHOCTD
U CHOCOOHOCTh OOy4aroluxcs pPYyKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTpEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOH II€EHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHUX YOEXIEHU,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OIlbITa W OIBITAa ACATCIIBHOCTH B IMPOHECCE pCalnu3allii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIUTATEIILHON
NeSTeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaxaaHCKOTO BOCIHUTAHUS: C(HOPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIMH OOYYarOMErocss Kak
AKTUBHOTO W OTBETCTBEHHOTO UJIEHAa POCCHICKOrO0 OOIIEeCTBA; TMPUHATHE TPATUIIMOHHBIX
06HIG'—IGJ'IOB€'—ICCKI/IX F'YMAHUCTHYCCKUX H©U  IOCMOKPATUUCCKHX HeHHOCTeﬁ; TOTOBHOCTH BECTHU
COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPaXKAAHCKOTO O0IIEeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B
o0pa3oBaTeNbHONM OpraHW3allii; YMEHHE B3aMMOJICUCTBOBATh C COLMUAIBLHBIMH HMHCTHTYTAMH B



COOTBETCTBUHM C UX (YHKIHMSIMH M Ha3HAYEHHEM; TOTOBHOCTb K T'yMaHHWTapHOM U BOJOHTEPCKON
NESITENIbHOCTH;

2) naTpUOTHYECKOTr0 BOCIIUTAHUS: CHOPMUPOBAHHOCTh POCCUNCKOM IPayKAAHCKOW UMIEHTHYHOCTH,
[IaTPUOTU3MA; LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSM POCCHUMCKUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKE,

3) [IyXOBHO-HPAaBCTBEHHOTO BOCHIHTaHUS: C(HOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3THUYECKOTr0 TOBEJIEHUS; CIOCOOHOCTh OICHMBATh CUTYAllMI0 U NPUHHUMATh OCO3HAHHBIC PELICHMS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ACSITEILHOCTH YYEHOTI'O;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

4) 3cTeTUYECKOr0 BOCIIUTAHUSA: 3CTETUUYECKOE OTHOUIEHHE K MUPY, BKJIOYas 3CTETUKY HAy4HOI'O
TBOPUYECTBA, MPUCYIIETro (U3NUECKOI HAYyKe;

5) TpyZIOBOrO BOCIHMTAHUS: UHTEPEC K PA3NUUHBIM chepaM MpodhecCHOHATBHON NesITeIbHOCTH, B
TOM YHKCJE CBSI3aHHBIM C (DU3MKOM M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrieit
npodeccud W peanu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
00pa30oBaHMIO M cCaMOOOPa30BaHMIO B 001acTH (PU3UKH HA MIPOTSKEHUH BCEU KU3HU;

6) SKOJOTMYECKOTO BOCHUTAHUA: CPOPMHPOBAHHOCTH 3KOJIOTMYECKOH KYJIBTYpPhI, OCO3HAHHE
rI100aTBPHOr0 XapakTepa SKOJOTHYECKHX MpoOJieM; MIAaHUPOBAHWE W OCYIIECTBICHUE ACHCTBUI B
OKpY>Kalollle Cpe/ie Ha OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO Pa3BUTHS 4YEJIOBEUECTBA; Pacimmpenue
OTIBITA JICATEIHHOCTH SKOJOTUYECKON HAIIPABIEHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUI 10 (PU3HKE;

7) LEHHOCTHM HAyYHOTO TIO3HAHUS: C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUA (PU3MUECKOIN HAyKH; OCO3HAHUE LIEHHOCTH HAYyYHOW AESITeNbHOCTH,
TOTOBHOCTh B IIPOLECCE HU3YYEHUS (QU3UKU OCYLIECTBISITH IPOEKTHYIO U HCCIEI0BATENIbCKYIO
NeSTeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

[To3naBaTenbHbIE YHUBEPCAbHBIE YU€OHBIE JEHCTBHS
basoBble ornueckue AeMcTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEeAEIATh LENIN JAESITEbHOCTH, 3a7jaBaTh IApaMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;

pa3pabarbiBaTh IUIaH pPELIEHUS MpoOJIeMbl ¢ yYETOM aHajlM3a UMEIOUIUMXCS MaTepuaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B AESITEIBLHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATEIBHOCTH;

KOOpAUHUPOBAaTh U  BBINOJNHATH PAabOTy B  YCIOBUSIX PEANbHOTO, BUPTYAIbHOIO H
KOMOHMHHUPOBAaHHOT'O B3aUMOJECHUCTBUS; pa3BUBATh KPEATUBHOE MBILIUIEHUE MPH PEILICHUH U3HEHHBIX
pooJieM.
ba3oBble nccnenoBareabCKue 1eUCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMHU U METO/IaMU (PU3UYECKON HAYKH;

BJIaJIeTh HaBBIKAMHU y4eOHO-HCCIIEOBATENILCKOM M MPOEKTHOM J1eATeNbHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METO/IOB peIlleHus 3a1ad (pUu3n4ecKkoro
COJIepKaHusl, IPUMEHEHUIO PA3JINYHBIX METOA0B [IO3HAHUS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH IO TIOJY4YEHHIO HOBOTO 3HaHUS, €ro MHTEpIpeTaluu,
peoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYalMsX, B TOM YHCJIE MPH CO3AaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJIATh NPUYMHHO-CIICCTBEHHBIE CBSA3M U aKTyaJIM3UpPOBaTh 3ajady, BBIABUIATH TMIIOTE3Y €€
pelleHrs, HaXOAUTh apryMEHTHI Ul JTOKa3aTelbCTBa CBOWX YTBEP)KIEHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHN PELLICHUS;

aHAJIM3UPOBATh IMOJyYEHHBbIE B XOJE PELICHHUS 3aJaud pe3ylbTaTbhl, KPUTHUECKH OLEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (GOPMYIUPOBATH COOCTBEHHBIE 337aUl B 00pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM YHCIE
IIPU U3YYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00acTei;



BBIIBUTaTh HOBBIE UJICH, TIPEUIaraTb OPUTMHAJIBHBIE IIOAXOABI U PELICHHS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.
Pabota ¢ nuapopmanmeii:

BJIaJICTh HaBBIKAMH MOJMYYeHUs MHGOpMAIMH (PU3UUECKOTO COACPIKAHUS U3 MCTOYHHKOB PA3HBIX
THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh IOMCK, aHAJIM3, CUCTEMATH3alUIl0 W HHTEPIPETALHIO
nH(bOpMAIUY Pa3IMYHBIX BUJOB U ()OPM IMPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALINH;

UCIOJb30BATh CPEACTBA HMH()POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHM3ALMOHHBIX 3aJady C COOJIIOJeHHEM TpeOOBaHUMI
SPrOHOMHUKH, TEXHUKH OE30IaCHOCTH, TUTHEHBI, PECypcOCOEpPEeKEeHUs, IPABOBBIX U dTHYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJEpKAHHMS B PaA3IMUHBIX (QopMarax ¢ y4éToM Ha3HAUYCHHS
nHGOpMaLUU U LEIEeBOM ayTUTOPUH, BBIOMpAs ONTUMAIbHYIO (POPMY IpEICTABICHUS U BU3YATU3aL1H.
KomMmyHMKaTHBHBIE YHUBEpCATbHbIC YUeOHbIC AEHCTBUS:

OCYLLECTBIIATh OOILLEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOUYKY 3PEHMS C MCIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
[IOHUMATh U UCIOJIb30BaTh NIPEUMYILECTBA KOMaH/IHON U UHIUBUYalbHON pabOTHI;

BbIOMpPAaTh TEMaTHMKy M METOAbl COBMECTHBIX JEMCTBUH ¢ Y4€TOM OOLIMX MHTEPECOB, U
BO3MOKHOCTEH KaKJI0TO YICHA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATh ACUCTBHUSA 110 €€
JOCTH)KCHMIO: COCTABJIATh IUIAH JIEMCTBHM, pacHpenessiTb pOJIM ¢ y4€TOM MHEHHM YYAaCTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM palboTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJa M KAKAOIO YYaCTHHKA KOMaHIbl B OOIIMIA pe3yibTaT IO
pa3pabOTaHHBIM KpUTEpPUSM; IpejylaraTb HOBbIE MPOEKTHI, OLEHUBATH HMJIEU C MO3ULUH HOBH3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIIATh MO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B PA3JINYHBIX CUTYaLMsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

PerynatuBHble yHUBepcaibHbIe yueOHbIE JeHCTBUS
Camoopranuzanus:

CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATEIbHYIO JIEITEILHOCTh B 001aCTH (PU3UKH U aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (HOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEILIEHUS paCYETHBIX M KAUECTBEHHBIX 3a/1a4, TUIaH BBIIOJTHEHHUS
MPaKTU4YECKOH pPabOTBl € y4ETOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEM U
MIPEATIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIlHUsIM;

paclpsATh paMKH y4eOHOro mMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHH; Jei1aTh OCO3HAHHBIN
BBIOOp, apTyMEHTUPOBATh €r0, OpaTh Ha Ce0sl OTBETCTBEHHOCTH 32 PEIIICHHUE;

OLIEHUBATh NMPHOOPETEHHBINA OMBIT; CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIINU B
o0nacty (pU3HMKH, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYpPHBIN YPOBEHb.
CaMOKOHTpOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallsIM, BHOCUTh KOPPEKTUBBI B I€ATEILHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJIa/IETh HaBBIKAMU I[IO3HABATENbHOM peQIeKCMM KaK OCO3HAHMSI COBEPIIAEMBIX IEHCTBUHM H
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBAaThb PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS MO UX CHUKEHMIO; IPUHUMATh
MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3€E PE3yNbTaTOB AESITEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apryMEHTBI JPYTUX NPHU aHAJIN3€ Pe3yJabTaTOB JEATEIbHOCTH; IPU3HABATh
CBOE MPaBO U MPaBO APYTUX HA OLUIHOKH.

B nporecce nocTrkeHUs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI IO (PU3UKE JUIsl YPOBHS
cpeaHero oOimero obpa3oBaHMs y OOYyYaroIIMXCS COBEPILEHCTBYETCS SMOLMOHAIBHBIM WHTEIUIEKT,
IpearnoiararoInii copMUPOBAaHHOCTb:



CaMOCO3HaHUsI, BKJIIOYAIOIErO CIIOCOOHOCTh TTOHMUMATh CBOE AMOIMOHAILHOE COCTOSIHHE, BUACTH
HaIpaBJICHUS Pa3BUTUS COOCTBEHHON YMOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHus, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aanTHPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSM H MPOSBISATH THOKOCTD,
OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTPEMIICHHE K JOCTHIXKEHHUIO LEIH U YCHEeXY, ONTUMM3M,
WHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, HCXO/I U3 CBOUX BO3MOMXKHOCTEH;

SMIATHH, BKIIOYAMOIIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHATBHOE COCTOSHUE JAPYTUX, YIUTHIBATH
€ro P OCYIIECTBICHUHU OOIICHUS, CHIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHHMIO;

COILIMATILHBIX HAaBBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C APYTUMH JTIOABMH,
3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonmy o6yuyenust B 10 kijiacce nmpeaMeTHbIE Pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPaX poJib U MeCTO (PU3UKH B (OPMHUPOBAHUU COBPEMEHHON HAy4HOM
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B MPAKTHYECKOW NEATEIbHOCTH
JIIOJICH;

VYUTHIBATh TPAHUIBI TPUMEHEHUS H3yYCHHBIX (HU3UYECKHX MOJCNel: MaTrephalibHas TOYKa,
HMHEepIMaabHas CUCTeMa OTCUETa, a0COIIOTHO TBEPOE TENO, HICATBLHBIN ra3, MOJICIN CTPOCHUS Ia30B,
KHUJIKOCTEH U TBEPIBIX TEJl, TOUCUHBINA MICKTPUICCKUH 3apsii IPH PEIICHUN GU3NUYSCKUX 3a/1a4;

pacro3HaBaTh (PU3UYECKUE SBJICHHS (IIPOIECChI) M OOBICHATh UX HAa OCHOBE 3aKOHOB MEXaHHUKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA M AJICKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaIeHUe Tel, JBUKEHHE MO OKPYKHOCTH,
WHEepIHs, B3auMoieiicTBre Tel, 1uddy3us, OpOyHOBCKOE ABMKCHHE, CTPOCHHUE KUIKOCTSH U TBEPIBIX
Tel, U3MEHEHHE O0BbEMaA Tel MpHU HarpeBaHWUU (OXJIAXKJICHHH), TEIJIOBOC PAaBHOBECHE, HCIIAPEHUE,
KOH/JICHCAIIMsI, TUIaBJICHUE, KPUCTAJUIM3alUs, KUTIEHUE, BIAXKHOCTh BO3/IyXa, MOBBIIIICHUE JIaBJICHUS Ta3a
IIPU €r0 HAarpPEBAHHUU B 3aKPBITOM COCYJIE, CBA3b MEX/1Y IapaMeTPaMH COCTOSIHUSA ra3a B U30Ipolieccax,
BJIEKTPU3ALIMS TEN, B3AaUMOACHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMUYECKOE ABW)KCHHE, UCIONb3ysd (U3NYECKHUE BEITUYMUHBI: KOOpJAWHATA, IYTh,
MEepEeMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWJla, UMITYJIbC Tejla, KUHETUYECKas SHEprus,
MOTEHIIMAaIbHAs SHEPTUs, MeXaHndeckas paboTa, MexaHu4ecKasi MOIIHOCTh; MPU OMHUCAHUU MPABUIHHO
TPaKTOBaTh (DPU3UYECKUN CMBICT HCIIOIB3YyEMbIX BEITUYMH, WX OOO3HAYECHHS W €IUHUIIBI, HAXOJUTh
(hopMyIIbl, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTMMH BETUYHMHAMU;

OMHCHIBATh M3yYEHHBIC TEIUIOBBIC CBOMCTBA TEJ W TEIJIOBBIC SIBIICHUS, MCMOIB3Ys (PU3HUECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIIEpATypa, CPEIHss] KUHETUYECKAsh SHEPIUusl XaOTUUECKOTO JBUKEHUS
MOJICKYJI, CpPEIHEKBaJIpaTUYHAsi CKOPOCTh MOJEKYJ, KOJMUYECTBO TEIUIOTHI, BHYTPEHHSISI JHEPTus,
pabota raza, K0O3(QPUIMEHT MOJIE3HOTO ACUCTBUSA TEIUIOBOTO JIBUTATENs; MPHU OMHCAHUU MPABHILHO
TPaKTOBaTh (DPU3UYECKUN CMBICT HCIOIB3YEMbIX BEITWYUH, WX OOO3HAYCHHS W €IUHMIIBI, HAXOJWTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BETUYHHAM;

OTHCHIBATh U3yUEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIIECTBA U DJIEKTPUUECKUE SIBICHUS (IIPOIIECCHI),
UCTOJNB3YS (PU3UYECKIE BETMUUHBL: DJIEKTPUUECKHIA 3apsi]l, SJEKTPHUECKOE MOJIe, HAPSKEHHOCTD OIS,
MOTEHIMAJ, Pa3HOCTh TMOTEHIIMAIOB, IMPH OMHCAHWH TPABWIBHO TPAKTOBATh (PU3HUECKUN CMBICT
HCIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHHS U €IUHUIIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(bU3UYECKYIO BETUINHY C IPYTUMHU BETUIMHAMU;

aHAIIM3UPOBATh (PU3UUECKHE MPOIECCH U SIBICHUS, UCTIONB3Yys (U3HMUECKHUE 3aKOHBI U MPUHIUIIBL:
3aKOH BceMUpHOTO TAroteHus, I, I u III 3akonsl HptoTOHA, 3aKOH COXpaHEHWSI MEXaHUYECKOU SHEPTUH,
3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIMI CYNEPIO3UIUU CUJl, IPUHIUIT PABHOIIPABUS MHEPIHAIIbHbIX
CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3h
CpeIHel KUHeTHYEeCKOW SHEPTUH TEIUIOBOTO JBUKEHUS MOJIEKYI C a0COTIOTHOM TeMIiepaTypoi, mepBbIi
3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsijaa, 3akoH Kyrona, mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MATEMATHUUECKOE BBIPAKEHUE U YCIIOBUS (TPAHMUIIBI,
o0acTv) NPUMEHHUMOCTH;

OOBSICHSITh OCHOBHBIC NPHUHIUIBI JEHCTBUS MAIllUH, MPUOOPOB W TEXHUYECKUX YCTPOUCTB;
pasnuyaTh yCIOBUS UX 0€30MacCHOTO MCIOJb30BaHUS B IOBCETHEBHON KU3HH,



BBIMIOJHATh  AKCIIEPUMEHTH [0 HCCIEIOBaHHIO (PU3MYECKUX SIBICHUH U TPOIECCOB C
MCIIOJIb30BaHUEM TIPSIMBIX, 1 KOCBEHHBIX MU3MEpPEHUH, MPHU 3TOM (POpMYITUpPOBaTH MpodIeMy/3a1auy u
TUMNOTE3y Y4eOHOro OHKCIEePUMEHTa, coOUpaTh YCTAHOBKY W3 IMIPEUIOKEHHOIO 000pYIOBaHMUS,
MIPOBOMTH OMBIT U OPMYTUPOBATEH BHIBOIBI;

OCYILIECTBIISITh IPSIMbIE U KOCBEHHBbIE M3MEpPEHHUs (U3MYECKUX BEJIWYUH, MPU 3TOM BHIOHUPATH
ONTUMANIBHBIA €rOocO0 M3MEpPEHHs M HCIONB30BaTh M3BECTHBIE METOJbI OICHKH IOTPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBHCUMOCTH MEXAY (GHU3NYECKUMHU BEIWYMHAMU C HCIOJIb30BAHUEM TPSMBIX
U3MEpEeHull, MpuU HSTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCHUpPOBATh pE3yNbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaONIMIl W TpaduKoB, JAENaTh BBHIBOJBI MO pe3ybTaTaM
UCCIIEIOBAHMUS;

coOmoaaTe mpaBuiIa 0€30MacHOro TpyJda NpU MPOBEICHHM HMCCIECIOBAHUN B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM W MPOEKTHOM JEATENIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYIOBaHUS;

pemars pacu€THbIC 3a/laydl C SIBHO 3aJaHHON (DM3MUYECKON MOJIeNbI0, MCHOIb3Ys (U3NYECKHE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJM3a yCIOBUS 3a/1a4M BHIOMPATh (PH3HMUECKYIO MOJEIb, BBIICIATH
(bu3nueckre BeMMYUHBI U POPMYIIbl, HEOOXOAMMBIE 715 €€ peleHusl, IPOBOIUTh PACUEThI U OLICHUBATH
PeaTbHOCTh MOYYEHHOTO 3HAYCHUST (PU3HUUECKON BETMYMHEI;

pelarth KaueCTBEHHBbIC 3a/ayd: BBICTpAUBATh JIOTMUECKH HEMPOTUBOPECUMBYIO IIETIOUYKY
paccyXJIeHHii ¢ ONOPOr Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUUECKUE SBIICHHS,

UCIOJIb30BaTh MpPU PELICHUH Y4eOHBIX 3a7au COBpeMEHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIS
MONCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAMH W NPEACTABICHUS Y4eOHOM M HAyYHO-TIOMYJISPHOM
uH(pOpMalLIUY, MOTYYCHHONH M3 Pa3IUYHBIX HUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH IMOTYYaeMYIO
WH(POPMAIIHIO;

MPUBOJIUTh NPUMEPHI BKJIaJla POCCHICKUX M 3apyOexHBIX yYEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHUE MPOIECCOB OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE TEXHUKUM M TEXHOJOTHIA, HCIIOIB30BaTh
TeOpeTHYecKre 3HaHWs MO (PU3MKE B MOBCEAHEBHOW KHU3HHM JUis oOecrieueHus Oe30MacHOCTH MpH
o0pamieHnyu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMH, TSI COXPAHEHUS 3[J0POBbS U COOIIOICHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOILIEN CPEIE;

paboTaTh B rpyMIe ¢ BBIMOJHEHUEM Pa3IMUHbIX COLUANIbHBIX POJIeH, IIaHUPOBaTh paboTy IPYyMIIbI,
paIoHaIbHO paclpenesaTh 00s13aHHOCTHU U MJIAHUPOBATh JESTEIBHOCTh B HECTAHIAPTHBIX CUTYaIIUSX,
a/JIeKBaTHO OIIEHMBAaTh BKJIAJ Ka)X/J0ro0 M3 YYaCTHUKOB TPYIIbl B pEIIEHHE paccMaTpUBaeMon
MPOOIEeMBI.

K xonmy obydyenus B 11 kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM Hay4dHOMU
KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHON TEXHHKU W TEXHOJOTUM, B MPAKTHUECKOW NEATEITbHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJIENEH: TOYSUHBIH 3IIEKTPUUECKHIMA
3apsij, Jy4 CBETa, TOYEUHbII UCTOUYHUK CBETA, sIIEPHAsl MOJETIb aTOMa, HYKJIOHHAs MOJIElb aTOMHOIO
s1ipa MpH perieHn: GU3NUECKUX 3a1ad;

pacro3HaBaTh (U3UYECKHE SBJICHHS (TPOIECCh) W OOBACHITH WX HAa OCHOBE 3aKOHOB
INEKTPOJAMHAMUKN ¥ KBAaHTOBOW (HM3UKU: DJIEKTPHUUECKas IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JICMCTBUSI TOKA, B3aWUMOJCHCTBHE MArHUTOB, DJIEKTPOMArHUTHAST WHAYKITHS,
JEHCTBUE MAarHUTHOTO TOJiA Ha MPOBOJHUK C TOKOM M ABMXKYIIMICS 3apsij, 3JE€KTPOMarHUTHBIE
KojeOaHuss M BOJIHBI, MPSMOJIMHEHHOE pAaCIpOCTPaHEHHE CBETa, OTPaKEHUE, IPeTOMIICHUE,
uHTepdepeHIus, TUPPaKIUsI U MOSIPU3ALUs CBETa, TUCIEpPCcUs CBeTa, (HOTOAIEKTpudecKuil rd ekt
(boTtorpdexTt), cBeToBOE MaBleHHWE, BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

ONMKCHIBATh M3y4YEHHBbIE CBOMICTBa BelIECTBA (DJEKTPUUYECKHWE, MAarHuUTHbIE, OINTUYECKUE,
ANEKTPUUYECKYIO TMPOBOAMMOCTb PAa3IUYHBIX CpEJ) U DBJIEKTPOMArHUTHBIE SIBJICHUS (IPOILECCHI),
UCIOJIB3YS (PU3NYECKUe BETMYMHBI: 3JIEKTPUUECKUN 3aps]l, cuja TOKa, JIEKTPUUYECKOe HaIlpsKeHHe,
JIEKTPUUYECKOE COIMPOTHUBIIEHUE, PAa3HOCTh IMOTEHILMAJIOB, 3JIEKTPOJBIDKYIIAs cujia, padoTa TOKa,
MHIYKIHUST MarHUTHOTO Mouisl, cuia Ammepa, cuia JlopeHla, MHIYKTUBHOCTb KaTyLIKH, SHEPTUs



JIEKTPUUECKOTO M MarHUTHOT'O 110JIEH, IEPUOJ U YAaCTOTA KOJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsil
U CcHJla TOKa B IPOLIECCe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KojiebaHuil, (POKyCHOE paccTOsSHHE U
OINTUYECKasl CHJIA JIMH3bI, IPU ONMUCAHUM IIPABUIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI HUCIOIb3YyEMBIX
BEJIMYMH, UX O0O3HAYCHUS M €IMHHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOUINE JAHHYIO (PU3UYECKYIO
BEJIMYHHY C JPYTMMH BEJIMYMHAMH;

OIMCHIBATh M3yYCHHbIC KBAaHTOBBIC SIBJICHUS U TPOLIECCHI, HCIOJB3YS (U3NYECKUE BEIUUHUHBIL:
CKOpPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrUs U UMIYJIbC (OTOHA,
IepHoJ] TOJypaclajaa, JHEPrus CBSI3M AaTOMHBIX SA€p, NpPU ONMCAHUU IPaBUIIBHO TPAKTOBATh
¢Gu3nyeckuil CMBICI MCIIOJIB3YEMbIX BEJIMYMH, MX O003HAUEHUS M C€IMHUIIbI, YKa3blBaTb (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JPYIMMH BEIMYMHAMHU, BBIYUCIATH 3HAUYCHHE
(bu3n4eCcKoil BETMUNHBL;

aHAJTM3UPOBATh (PM3NYECKHUE MPOLIECCHl U SBJICHUS, UCNOIB3YS (PU3NUECKUE 3aKOHBI U TPUHIIMIIBL:
3aKk0H OMa, 3aKOHBI ITOCJIEJ0BATEIBLHOIO U NIapajlIeIbHOTO COCIUHEHHS IPOBOJHUKOB, 3aKOH JKOysa—
Jlenua, 3aKOH 3JIEKTPOMAarHUTHON MHYKIIMH, 3aKOH IPSIMOJIMHENHOIO pacpOCTPaHEHUs CBETA, 3aKOHBI
OTPAKEHMsI CBETA, 3aKOHbI IPEJIOMIIEHHUS CBETa, ypaBHeHME OWHIITeHHa At (oTtodddexTa, 3aKoH
COXPAHEHHUs YHEPIHH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHMSI AIEKTPUUYECKOTO 3apsia, 3aKOH
COXPAaHEHHUs MaCCOBOT'0 YUCIIA, IOCTYJaThl bopa, 3aK0H panoakTUBHOIO pacnaza, Ipu 3TOM pa3iIndarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKCHHUE M YCIOBUS (TPaHUIIBI, 00JIACTH )
IIPUMEHUMOCTH;

OIpeEIATh HAIpPaBJIEHWE BEKTOPAa WMHIAYKIIMM MarHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuinsl JlopeHna;

CTPOMUTH U OIHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIIOJIHATh HKCHEPUMEHThl 10 HCCIEAO0BaHUIO (U3NYECKUX SBICHUH U IPOLECCOB C
WCTIOJIB30BAaHUEM MPSIMBIX, M KOCBEHHBIX U3MEPEHUIl: MpH 3TOM (popMynupoBaTh mpodiemy/3agady u
TUIIOTE3y Y4YeOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY H3 IPEUIOKEHHOro 000pylOBaHHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILLIECTBIATh NpsIMblE M KOCBEHHbIE M3MEpEHMsI (PU3MUECKUX BEIWYMH, IPU 3TOM BbIOMpATH
ONTHUMAJIbHBIA CIOCO0 M3MEPEHUs M UCHOJIb30BaThb H3BECTHHIE METOJbl OLIEHKH IOTPEIIHOCTEN
U3MEPECHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH C HCIOJIb30BAaHUEM NPSAMBIX H3MEPEHUMN: MPHU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATh Pe3yJIbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TaOIMI U IpaUKOB, J€JIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEIOBaHMUS;

coOmoaTh mpaBuiIa 0e30MacHOro TpyJda MpH NMPOBEACHUM HMCCIEJOBAHUN B paMKax y4deOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATENbCKOM W MPOEKTHOM JEATENIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1aOOPaTOPHOT0 00OPYIOBaHUS;

pemars pacu€THbIE 3a/lauyd C SIBHO 3aJaHHOW (PU3MYECKOM MOJEbI0, UCHOJB3Ys (U3HUECKUe
3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4l BHIOMpATh (PU3HMUECKYIO MOJEIb, BBIICIATh
(u3nyeckre BeIUYUHBI U POPMYJIIbl, HEOOXOAUMBIE /715 €€ peleHus], IPOBOUTh pacu€Thl U OLICHUBATh
PeaTbHOCTh MOJYYEHHOIO 3HAaYeHUs! PU3NUECKOM BETUUUHBI;

pelmarh KaueCTBEHHBbIE 3a/Jayd: BBICTpAaUBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO IIETMOYKY
paccyXJIeHU ¢ ONOpol Ha N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIIOJIb30BATh MPHU PEIIEHUU Y4eOHBIX 3a/lad COBpPEMEHHbIE MH(POPMAIMOHHbIE TEXHOJOTUU JUIs
MIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIpPETAlMM W TPEACTaBICHUs y4eOHOM M Hay4YHO-TIOMYJISPHOM
nH(pOpMalUY, MOTYYEHHONH M3 Pa3IMYHbIX HUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBAThH IMOIYYaeMYIO
uH(pOpMaIINIO;

OOBSACHATH NPUHIUIIBI IEUCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKHUX YCTPONUCTB, pa3ndaTh yCIOBHS
ux 6e30M1acHOr0 MCIOJIb30BaHMs B TOBCEHEBHOM KU3HHU;

MIPUBOJIUTH IPUMEPHI BKJIaJJa POCCHUICKUX U 3apyOe HBIX y4€HBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMSI MO (U3MKE B IOBCEAHEBHOW JKM3HM A oOecreyeHus
0e30MacHOCTH TMpH OOpaIlleHuH C NpUOOpaMU W TEXHUYECKUMHU YCTPOMCTBAMH, I COXPaHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY KaIOLIEeH cpeie;

paboTaTh B rpymIie C BHIMOIHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, INIAHUPOBATh PabOTy TPYIIIEL,
palMoOHAIBHO pacipeAessaTh 0053aHHOCTH U INIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYALIUsX,



aJIecKBaTHO OIIEHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TPYIIbI B pEIICHHE paccMaTpUBaeMon
poOIEMBI.
3. Conep:xanue yueoHoro npeamera «®u3ukay» (0a30Bblil YypOBEeHb)

10 KJIACC
Pazgen 1. ®usuka u MeTOABI HAYYHOIO ITO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl IO3HAaHMS OKpyKaroumero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.

MonenupoBanue GU3NIECKUX SBICHUN 1 TiporieccoB. Hayunsie runoresbl. @u3nuecKkue 3aKOHbI
u Teopuu. ['paHuLIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.
Pone u mMecto ¢Gu3uku B (HOPMHUPOBAHUM COBPEMEHHOM HAayyHOW KapTHHBI MHpPA, B MPAKTHYECKON
NESATEIIBHOCTH JIIOJEH.
Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHbBIC TATUUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemaruka Mexannueckoe IBUKEHUE.

OTHOCHTENBHOCTh MEXaHUYECKOro JBMKEHUs. CucteMa oTcuéra. TpaekTopus.

[lepemerienne, CcKopocTh (CpedHsisl CKOPOCTb, MIHOBEHHash CKOPOCTb) U  YCKOpEHHE
MaTepUaJIbHOM TOUYKHM, HX MPOEKIUM HAa OCH CUCTeMbl KoopAauHaT. CIllo)KeHHE NepeMEelIeHUN u
CJI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE © pPaBHOYCKOPEHHOE NPAMOJIMHEHHOE IBWXKEHHE. [paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTU U MEPEMELICHNS MaTEPUAIILHOM TOUKH OT BPEMEHHU.

CBobOogHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe nBuxeHue. J[BUkeHNE MaTEPUAIbHOW TOUYKH 110 OKPYKHOCTH € IIOCTOSHHOH 110
MOJYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHEWHAas CKOpocTh. llepwon u yacrtota oOpamieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: CIIMJIOMETDP, IBHUKEHHUE CHapsIOB,
LIENIHBIE U PEMEHHBIE ITEPEIaUH.

JlemoHCTpanuu

Monens cucTeMbl 0TCUETA, MILTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKECHHOM IPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTy Npu JBUKEHUU 11O OKPYKHOCTH.

VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

N3yuenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHHUS MEXKAY IIyTSIMU, IPOWIACHHBIMU TEIOM 3a IOCIEHOBATEIIbHbBIC
paBHBIE NPOMEXYTKH BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBHKEHUHU C HAYaJIbHOM CKOPOCTBIO, PaBHOU
HYIIIO.

N3yuenne nBUKEHUS MAPUKaA B BI3KOU KUIKOCTH.

W3yuenne nBUXEHUS Tesa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

IIpunnun orHocutensHocTH [amwmies. Ilepswlii 3akoH HbroroHa. MHepuuanbHBIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [TpuHuun cynepno3unuu cui. Bropoii 3akon HeroToHa a1 MaTepuanbHOU
ToukHu. Tpernii 3akoH HprOTOHA [1s1 MaTepHATIBHBIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cwuita ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenne. Bunsl Tpenus (mokos, ckosbxeHus, kayenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUs] CKOJBXEeHHsI U cuia TpeHus: nokos. Kosadduument tpenus. Cuna conmpoTHUBICHHS MPHU
JBHKEHUH Teja B )KUIKOCTH MU rase.

[ToctynarenbHoe U BpamareabHOE ABUKEHHE aOCOTIOTHO TBEPAOIO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpallleHus. [liieqo cumbl. Y cinoBus paBHOBECHS TBEPIOIO TEA.



TexHuueckue ycTpoWcTBa M INPAKTUYECKOE NPUMEHEHWE: TMOAIIMIIHUKM, JBHUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JeMoHcTpauuun

SIBiieHME MHEpUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jie(opMaIiu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBeCHUs TBEPIOro Tesia. Buapl paBHOBECHS.

YyeHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

W3yuenue nBmxeHus: OpycKa o HaKJIIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHBI COXpaHEHMS B MEXaHUKE

Nmnyneec martepualibHONM TOYKHM (Tela), CUCTEMbl MAaT€pPUANbHBIX TOYeK. VIMIynbc CHIIBI U
M3MEHEHUE UMITYJIbca Tejla. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorenumansHas sHeprus. I[loTeHimanbHas >HEpPrus ymnpyro AePOPMUPOBAHHON MPYKUHBL.
[TorennmansHast SHEPTHs Tesla BOJIU3U MIOBEPXHOCTH 3eMJTH.

[loreHnuaneHbple W HeMOTeHUUANbHble cuiIbl. CBA3b pabOThl HEMOTEHLUMAIbHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEpruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHE: BOJIOMET, KOTIEP, NPy KUHHBIN TUCTOJIET,
JBUKCHHE PaKeT.

JlemoHCTpanuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

Ilepexosa moTeHIATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

N3yuenne abCONMOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHHWEM MEXaHWYECKOW IHEpruM Tejla Ha MpUMeEpe
PacTSDKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MonexynspHas pu3uka u TepMOIUHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHUM M HX OIBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmwxenue. Auddysus. Xapaktep ABMKEHHMS W B3aUMOJCHCTBUS YacCTHIl BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH 1 TBEPABIX TeN U 00BSICHEHHE CBOMCTB BEIlleCTBAa HA OCHOBE ITHX
Mozeneil. Macca u pazMepsl Moiiekyin. KonnuectBo Bemectsa. [loctossHHass ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH
UJealbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpelHell KMHETHYEeCKOW 3HEPruH TeIIOBOTO
nBvkeHus yactul rasza. Illkana tremneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—
Knaneiipona. 3akon JlanpToHa. M3omponecchl B HI€ATBHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHre H30MPOLIECCOB: U30TepMa, H30X0pa, U300apa.

TexHuveckue ycTpocTBa U MPAKTHIECKOE TPUMEHEHUE: TEPMOMETP, OapoMETD.

JlemoHCTpanuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOJIEKys OpraHMueCKUX
COCIMHECHUM.

OmnbrThl 10 TG GY3UN KUIKOCTEH U Ta30B.



Mozenb OpOyHOBCKOTO JBUXKEHUS.

Mopens onsbita IlITepHa.

OnpIThI, JOKa3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, HIUTFOCTPUPYIOLIAs IPUPOLY AABJICHUA ra3a HA CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpPOLIECCHI.
YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe pabOThI

Omnpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHUIl 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO Trasa.

Tema 2. OcHOBBI TEpMOJUHAMUKU

Tepmoaunamuyeckas cucteMa. BHyTpeHHss sHEprusi TEpMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI
e€ n3meHeHust. KonnuecTBo TeIoTel U padota. BHYyTpeHHsIs 3HEprus 0lHOATOMHOTO UJIEAJIBHOTO rasa.
Bunel Termuionepenaun: TEIUIONPOBONHOCTb, KOHBEKLHUS, W3JIy4CHHE. YElbHAs TEIUIOEMKOCTb
BemecTsa. KonmyecTBo TEIUIOTHI IpHU TEeIIonepesayde.

ITonarue 00 agmaGatHoM mporecce. IlepBblii 3akoH TepmoauHaMuku. [IpuMeHeHue mnepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs npoieccoB B IpUPOE.

TennoBele MamuHbl. [IpuHnunel nelcTBus TemoBblXx MamuH. [IpeoOpasoBaHusi »Hepruu B
TeroBbIX MamuHax. Koaddunuent nosnesnoro aeictBus teraoBoil mammubl. ukn KaphHo u ero
KOX(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHIECKUE MPOOIEMBI TETNIOIHEPTETUKH.

TexHnuyeckue ycTpolcTBa M NPAKTHYECKOE IPUMEHEHHUE: JABUIaTellb BHYTPEHHEIO CropaHus,
OBITOBO XOJOAMIBHHUK, KOHIAUITUOHED.

JlemoHcTpamuu

W3meHeHre BHYTpEHHEN S3HEPTUH Tella IPU COBEPILLIEHUU PabOThI: BBUIET MPOOKU U3 OYTHUIKH MO
JeUCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue »d¢upa B JAaTyHHOH TpyOke myTéM TpeHus
(BUI€OAEMOHCTpALUSA ).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipu Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOI'O IBUTaTesl.
Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OTHI

W3mepenue yaenbHOU TEeI0EMKOCTH.

Tema 3. ArperaTHble cocTOsiHUS BerlecTBa. Pa3zoBble NEPEXO0IbI

ITapooOpa3zoBanue u KoHzaeHcauus. Mcmapenue u kuneHue. AOCONMIOTHasE M OTHOCHTEIbHAs
BJIQXKHOCTh BO3AyXa. HacelmeHHBbIH mnap. YjaenpHas TemioTra mnapooOpa3oBaHHs. 3aBUCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHHU30TPOINHUS CBONCTB KPUCTAJLIOB.
XKunkue kpucrannsl. CoBpeMeHHbIE MaTepuaisl. [lmaBiaeHne U KpucTaummM3anys. Y iejabHas TEIIoTa
miasnenus. Cyonumarus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH IIOJyYEHHUS] COBPEMEHHBIX MaTEPUAIOB, B TOM YHCJIE HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.
JlemoHCTpanuu

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIoB.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DnexTpoauHaMuka

Tema 1. DnekrpocraTtuka

DnexTpuzanus Tel. JNeKTpuyeckuit 3apsia. JlBa BuAa 3ieKTpUyecKux 3apanoB. [IpoBoaHukw,
JUDJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.



B3aumoneiicteue 3apsinoB. 3akoH Kynona. ToueyHbId 3i€KTpUYECKUM 3apsll. DJIEKTPUUECKOE
niosie. Harpsixk€HHOCTB 211eKTpruyecKoro noiid. [IpuHuu cynepno3unuy 31eKTpudecKux nomiei. Jinauu
HaIPsHDKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. [lorennuan. Pasnocts norennuanos. [IpoBogHuKN u
JOUDJIEKTPUKHU B JIEKTPOCTATUYECKOM IT0JIe. J{ManeKTpuyeckas IpoOHULAeMOCTb.

OnektpoémkocTh.  KoHaeHncaTtop. DIEKTpOEMKOCTb  IUIOCKOTO  KOHJEHCATopa. DHEprus
3apsHKEHHOIO KOHCHCATOPA.

TexHnueckue ycTpolWcTBa M INPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP,
UIEKTPOCTATUYECKAs 3aLIUTa, 3a3€MJIEHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP, KOIMPOBAIbHBIN anmnapar,
CTPYMHBIN IIPUHTED.

JeMoHcTpaunun

Y CTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3aumonencTeue HadIeKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PAacCTOSHUS
MEXYy HUIMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

YdeHnueckuil 3KCIeprUMEHT, 1a00paTOpHble pabOThI

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOAHHBIN 2IEKTPUUECKUN TOK. TOKM B pa3InYHBIX CpEAAX

DNeKTpUUECKUN TOK. YCJIOBUS CYIIECTBOBAaHUS 3JEKTpUUECKOro toka. Mcrounuku toka. Cuna
TOKa. I 1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LETu.

DJNEKTPUUYECKOE CONPOTUBIIEHUE. Y IEIbHOE CONpPOTHBICHHE BemecTsa. [locienosarensHoe,
MapajuIeJIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNeKTpOABUKYIIas CUJIa U BHYTPEHHEE COITPOTHUBIIEHUE HCTOYHUKA TOKa. 3akoH OMa 17151 MOTHON
(3amMKHYTOM) 31eKkTpuueckoil nenu. KopoTkoe 3ambikaHue.

DneKTpOHHAas MPOBOAMMOCTh TBEPIABIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAJJIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD. DJIEKTPUUECKHM TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs! U MPUMECHAs! MPOBOJUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPHI.

DneKTpUUecKuil TOK B pacTBOpaX M paciuiaBax 3JIeKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALHS.
OnexTponus.

OnexTpuueckuid TOK B razax. CaMoOCTOATEIbHBI M HECAMOCTOSTENbHBIN pa3psn. MosHus.
[na3ma.

TexHnueckue ycTpoilcTBa M NPAKTHUYECKOE NPUMEHEHHE: aMIIEpMETp, BOJBTMETP, pEocTar,
MCTOYHHMKH TOKa, JIEKTPOHArpeBaTelbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BAaKyyMHBIH JHMOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIA JHOM,
rajlbBaHUKa.

JlemoHCTpanuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUS.

3aBUCUMOCTb COIPOTUBIICHUS IIMIIMHAPUYECKUX POBOIHUKOB OT JUTMHBI, TUIOIIAIU TOIEPEYHOrO
CEUEHUs U MaTepuaa.

CwMmenianHoe COeJUHEHHE TPOBOHUKOB.

[Ipsimoe n3MepeHune dIEKTPOABUKYIIEH CHJIBL.

KopoTkoe 3aMbikaHie ralbBaHUUECKOI0 AJIEMEHTA U OLIEHKa BHYTPEHHETO CONPOTUBIICHHUSL.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.



Y4yeHUYeCKU IKCTIEPUMEHT, JJa00paTOpHBIE PAOOTHI

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepeHune 31eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTHUBIICHMS.

Habmonenue amektpoinusa.

MexIpeaMeTHbIE CBA3U

Wzyuenne kypca ¢usuku ©6azoBoro ypoBHs B 10 Kiacce OCyHmIECTBISETCS C Y4ETOM
COJIep KATENIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOrMH, XUMUM, reorpapuu u
TEXHOJIOTHH.

MexnpeqMeTHble NOHATHUS, CBA3aHHBIE C U3YYEHHEM METOJIOB HAayYHOI'O IO3HAHUS: SIBJICHHE,
HayuyHbId (hakT, TUMOTe3a, (PU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE, SKCIICPUMEHT,
MOJIJINPOBAaHHE, MOJIEIb, U3MEPEHHUE.

MareMaTHKa: pelIeHne CUCTeMbl YpaBHEHUH, NuHeWHas (yHKIMs, napaboia, rumepoona, ux
rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKLIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U MX IIPOEKIIMY HA OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

buonorus: MexaHnueckoe JIBUKEHUE B KHUBOU Npupoae, Iupdy3us, ocMoc, TEIIO0OMEH KHUBBIX
OpraHu3MoOB (BUABI TEIUIONEPENAaY, TEIUIOBOE DPABHOBECHE), AIEKTPUUYECKUE SIBJIICHUS B KUBOU
IIpUpOJIE.

XuMus: JUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, KUAKOCTEH M ra3oB, JIEKTPHUECKUE CBOMCTBa
METAJIJIOB, AIEKTPOIIUTUYECKAS IUCCOLMALINSI, FaJIbBaHUKA.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHosorus: mpeoOpa3oBaHUE [BMKEHUH C HUCIOJIb30BAHUEM MEXAHU3MOB, YUET TpPEHUS B
TeXHHUKE, NOJIINITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (pakeTa, BOJAOMET U
JpyTue), IBUraTellb BHYTPEHHET0 CropaHus, aposasi TypOuHa, ObITOBOM XOJOIUIbHUK, KOHUIIMOHED,
TEXHOJIOTUH NOJIY4YEHHUsI COBPEMEHHBIX MaTEepUAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIA IpPUHTED,
3JIEKTpOHArpeBaTebHble IPUOOPHI, TIEKTPOOCBETUTENIbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pazgen 4. DnexTpoanHaMuka
Tema 3. MarautHoe nose.

OnexTpoMarauTHas nHAyKUUsA [locTossHHBIE MarHuTHl. B3auMoielicTBUE MOCTOSIHHBIX MarHUTOB.
MarnutHoe nosue. Bekrop MarHuTHOM MHAYKUUU. [[puHIUIT Cylieprio3uiMy MarHATHBIX NOJeH. JInHnn
MarHMTHON MHAYKIUHU. KapTuHa JIMHUN MarHUTHOW MHAYKIIMU TOJIS TOCTOSIHHBIX MarHuTOB.

MaruuTtHoe noJje npoBoJHUKa ¢ TokoM. KapTuHa TMHUNA HHIYKIIMM MAarHUTHOTO TIOJISI ITTUHHOTO
IIPSIMOTO NPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO NMPOBOJHHKA, KATYIIKH C TOKoM. OmbIT Dpcrena.
B3anmoneiicTBre NpOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ MOqyiab M HampaBieHUE. J[BHkeHHe 3apsyKeHHOW YacTUIbl B OJHOPOJAHOM
MarHuTHoM nose. Pabota cuinsl JIopenna.

SBneHue  SIEKTPOMarHUTHOM  MHAyKUOMH. [IoTOK  BEKTOpa  MarHUTHOM  MHAYKIMH.
ONEeKTpOABMKYIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe nanekTpudeckoe 1mosie. OJEKTPOABMKYIIAsS CHUJa WHIYKIUU B TPOBOJHUKE,
JBUKYLIEMCSI IOCTYATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[TpaBuino Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIMH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnueckue  ycTpoWcTBa W NPAKTHUYECKOE NPUMEHEHHE:  IOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMAarHUThl, MEKTPOABUIaTENlb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, HAYKLIUOHHAS 11€Yb.
JlemoHCTpanuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.



Cuna Amrnepa.

JencTtBue cuisl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJBHIKYILEH CHIIBI HHIYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOIO ITOTOKA.

SIBiIeHNE CAMOMHIYKLIUH.

VYdeHnueckuil 3KCIepUMEHT, 1a00paTOpHbIE PabOThI

N3ydyeHre MarHUTHOTO NOJISl KaTYIIKHU C TOKOM.

HccnenoBanue NeMCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHiTHOM NHIYKIIUH.

Pasznen 5. Konebanus 1 BOJIHEL
Tema 1. Mexanuyeckue u 3J€KTPOMarHUTHBIE KOJIeOaHus

KonebarenbHas cucrtema. CBoOOJHBIE MexaHUYeckue kosnebanus. ['apmoHndeckue kojaeOaHMs.
[Tepuon, wacrora, ammmutyaa u ¢gaza konedbanuid. [IpyKuHHBI MasSTHUK. MaTeMaTHYeCKU MasSTHUK.
VYpaBHeHHe rapMoHnYecKuX Koaebanuil. [IpeBpaiienure sHeprun npu rapMOHUYECKHX KOJeOaHUsX.

Konebartenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIC KOJIEOAHWUS B  HUIACAIHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHMYECKUMM M 3JICKTPOMArHUTHBIMU KOJEOAHHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUHU B HJICATHHOM KOJIeOaTeIbHOM KOHTYPE.

IIpencraBnenue o 3aryxaroliux KojeOaHMsX. BbIHyX/JIeHHbIE MeXaHMYECKHe KojeOaHMs.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennbii TOK. CHHYCOMAAIBHBIM IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSL.

Tpancdopmarop. IlpousBoxncTBo, mepegaya U MOTPeOJIEHHUE INEKTPUUECKOW SHEPrHH.
DKOJIOTUYECKHE PHUCKM TP  IPOU3BOJCTBE  3JEKTposHepruu. KynbTypa  ucHoiab3oBaHus
JIEKTPO3HEPIUHU B ITOBCEIHEBHOM JKU3HH.

TexHudeckue ycTpoWCTBa M IPAKTHYECKOE IPUMEHEHHUE: MIEKTPUYECKUN 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTporepeay.

JlemoHCTpanuu

HccnenoBanue mnapaMeTpoB KoJjeOaTeNbHOW CHUCTeMbl (MPYKUHHBIH MM MaTeMaTU4eCKUH
MasITHUK).

Habmonenue 3atyxatoniux kojaeOaHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmtonenue pezonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS. OT BPEMEHH) 1S DJIEKTPOMAarHUTHBIX
KoJ1eOaHuH.

Pe3oHanc npu mocCiIenoBaTEIbHOM COEIMHEHUM PE3UCTOPA, KAaTyIIKH HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Monens TMHUY 3IIEKTPOIIEPEIauH.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

HccnenoBanue 3aBUCUMOCTH NIEPUO/Ia MAJIbIX KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a.

HccnenoBanue nepeMEHHOIO TOKA B IIEMM U3 IOCIEA0BATENbHO COESAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHMuecKHe U 3JIEKTPOMArHUTHBIE BOJIHBI

Mexannyeckne BOJIHBI, YCIOBHS pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHEHUs WU
mmHa BoJdHBL. [lomepeunsle W mpojosibHbIe BOJHBL MHTEepdepeHuns u audpakius MexaHHYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIOBHUS HW3Iy4EHHUS JJIEKTPOMAarHWTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, v B anexTpomarautHoi BojHe. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeoMIIeHHe, ospu3aus, Tudpaxuus, nareppeperus. CKOpoCTh 3JEKTPOMAarHUTHBIX
BOJIH.

[Ikana 35ekTpoMarHUTHBIX BOJIH. [IpMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.



[IpuHIUMIIBI paTnoOCBA3MU U TeNeBUACHU. Pagnonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBHI,
yIBTPa3ByKOBasi IMAarHOCTUKA B TEXHUKE U MEAMILIMHE, pajgap, paluoNpuEéMHUK, TEIEBU30D, aHTECHHA,
tenedon, CBU-neun.

JlemoHCTpanuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOA0JIbHBIX BOJIH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue uarepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

3BYKOBO pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYION M YaCTOTON KOJICOAHHMIA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)XKEHUE, NPEIOMIICHHE, MOJSpU3aLus,
mudpakuus, tHTephEpeHIHsL.

Tema 3. Ontuka

I'eomerpuueckas ontuka. [IpsMoarHeitHOE pacpoOCTpaHEHUE CBETa B ONHOPOAHOM cpexe. Jlyu
ceera. TOYeUyHbIN UCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxeHui B IIIOCKOM 3epKaje.

[Ipenomiienue cBera. 3akOHBI MpeNOMIICHUSI cBeTa. AOCONIOTHBIN IMOKa3areidb MPETOMICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus csera. CioxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue U paccenBaroliue JUH3bI. TOHKas JMH3a. DOKYCHOE PACCTOSHUE U ONTHUYECKas
cuia TOHKOM JuH3bL. [locTpoeHune n3oOpaxeHuit B cOOMparOMX U paccenBaromux jgua3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. UHTepdepenuus cera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHUS HAOIIOJICHUS
MaKCHMyMOB M MHUHHUMYMOB B HMHTEP(PEPCHIIMOHHOW KAapTUHE OT JBYX CHH(DA3HBIX KOTEPCHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. Judpakunonnas pemeérka. Y cioBre Ha0t01eHUs TIaBHBIX MAaKCUMYMOB MpU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOHCTBA U MPAKTHUECKOE TNPUMEHEHHWE: OukW, Jymna, doTroamnmnapar,
MIPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKAa, MU(pPaKIUOHHAs pemérka,
MIOJIIPOU L.

JlemoHCTpanuu

[IpsiMonrHEHOE pacpoCTpaHEHHUE, OTPAKEHUE U MTPEIIOMIIEHUE CBETA.

OnTryeckue npuodopsl.

ITosiHOE BHYTpEHHEE OTpAKEHHUE.

Mopens cBeToBOJA.

HccnenoBanue cBOWCTB N300paxeHH B THH3AX.

Moaenu MEUKpPOCKOIIA, TeTECKOMa.

Habmonenue unatepdepeHInm cBera.

Hab6mronenue qudpakiuun cera.

Habmtonenue nucnepcuu cBeTa.

[TonydyeHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

Habmoienue nonsipusanuu cBera.

Y4eHnueCcKui HIKCIIEPUMEHT, JIa0opaTOpHbIE PaOOThHI

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3aX.

Hab6mronenue qucnepcuu certa.

Pa3nen 6. OCHOBBI crieMaIbHOM TEOPUU OTHOCUTEIBHOCTU



'panuubpl TPUMEHUMOCTH KjIacCMYecKor MexaHuku. [locTtynaTel cHnenHalbHOM TEOpHUH
OTHOCHUTEJIbHOCTHU: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIBLHOCTU
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEl U UMITYJICOM PEISTUBUCTCKOM YaCTHULIbl. DHEPTUS TIOKOS.

Pazgen 7. KBanroBas ¢pusuka
Tema 1. Di1ieMeHTBI KBAHTOBOM ONTUKU

®dotonbl. ®opmyia [linanka cBsi3u SHEPTUH (POTOHA C €T0 YACTOTOW. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢Gorodpdexra. Ompitel A.I'. CromeroBa. 3akoHbl (HoTOdPdEKTa.
VYpasuenue DitnmreitHa 1151 hotodddekra. «KpacHas rpanuma» hotodddekra.

Hasnenue ceera. Onbitel [1.H. Jlebenenra.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: (OTOAIEMEHT, OTOJATIUK, COTHEUHAS
Oarapes, CBETOIUO/I.

JlemoHCTpanuu

®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.

CBeTOoauOI.

Conneunas 6artapest.

Tema 2. Ctpoenue atoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesauio o-wactuil. [ranerapras Moziensb
aroma. [loctynarel bopa. M3nyuenue u nornomeHre GOTOHOB IpHU MEPEXOJIe aToMa C OJJHOTO YPOBHS
SHEpruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPrUu aToMa BOJIOpO/Ia.

Bonnosele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

JeMoHCTpanuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeRvaTbIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. AToMHOE SAPO

OKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CIIOKHOCTh CTPOECHMs sAnpa. OTKpBITHE DPAaJIUOAKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeaeneHno coctaBa panoakTUBHOTO u3nyyeHus. CoiicTa anbda-, Oera-,
raMMma-u3JilydeHus. BivsiHue paaiMoakTUBHOCTH HA )KMBBIE OPIaHU3MBI.

OTtkpbiTHE IPOTOHA U HeMTpoHa. HykiionHas Mozens siipa ['eitizenbepra— MBanenko. 3apsn siapa.
MaccoBoe uncno siapa. M3oTomnsl.

Anbda-pacnaa. OIEKTPOHHBIN M MO3UTPOHHBIM Oera-pacman. [amma-uznydeHue. 3aKoH
pPaaMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JlelieHUE U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosinepHsiit cuntes. [IpobiemMbl M MEePCHEKTUBHI SACPHON IHEPrETUKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHIL.

OyHaamMeHTaabHbIe B3auMoeiicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHnuyeckue ycTpoicTBa U IPaKTUUYECKOE IIPUMEHEHHUE: T03UMETP, KaMmepa BunbcoHa, siepHbliit
peakTop, aToMHasi 6omoa.

JlemoHCTpanuu
CuéTunK HOHU3UPYIOIUX YaCTHII.



Y4yeHn4YeCKU IKCTIEPUMEHT, JJa0OpaTOpHBIE PAOOTHI

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
Pazgen 8. DnemMeHThI aCTPOHOMHH B aCTPOPUZUKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Bes3ausi, spKkue 3BE3/1bl, JIAHEThI, UX BUIUMOE IBHKCHHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprun CosHIa v 3BE3/. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JlmarpamMmma  «CHEKTPaJIbHBIA  KJIACC — CBETUMOCTb». 3BE3bl  TJIABHOU
IIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JUIS 3BE3]1 TJIABHOW IOCIIE0BATEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbIE MIPEACTABICHUS O IPOUCXO0XKIEHNN U 3BoItoLmu CoHIa
U 3BE31. OTanbl )KU3HU 3BE3.

Mneunsiii [lyte — nama 'anaktuxa. [lonoxxenue u nBmwxkenue Connua B [Mamaktuke. Tumsl
TaJIAKTHUK.

Pannoranaktuku u kBazapel. UEpHBIE ABIPBI B A/1pax raJaKkTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ia. Paz6eranue ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE M3ITy4eHHE.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yyenuueckue HaOIIOICHUS

Habnronenuss HeBOOPY)KEHHBIM TJa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUH IS
orpezeNieHus OJ0KeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/usi CeBepHOro
MOJIyILIAPUS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O6o0061atoiiiee NOBTOPEHNE

Ponb ¢u3uku U acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIMATbHOM U 3TUYECKOU
cdepax AEATEIHHOCTH YENOBEKa, pOJb U MECTO (M3UKHM W aCTPOHOMHUHM B COBPEMEHHON HAy4YHOMH
KapTUHE MHpA, POojib GU3NYECKON Teopuu B (POPMHUPOBAHUU MPEICTABICHUN O (HU3UUYECKON KapTHUHE
MHUpa, MecTo (pU3MUecKOoW KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O IPUPOJE.

Mexnpeamernsle cBsi3u M3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocyuiecTBisercs
C y4€TOM cofepk aTelbHbIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKHU, OMOJOTHH, XMMHUH,
reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE MOHATHS, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4HbId (hakT, TUMOTe3a, ¢u3MUecKkas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE, IKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Matemaruka: perieHre CUCTEMbl YPaBHEHUM, TPUTOHOMETpUYECKHe (PYHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI U UX NPOEKIUH HA OCH
KOOpJUHAT, CII0)KEHHWE BEKTOPOB, IPOMU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIMM, NpPU3HAKK M0100Us
TPEYroJIbHUKOB, OMpeIeJIeHHE MIIOMAAN IIOCKUX GUryp u o0béma Tel.

buonorus: snexTpuyeckue SBIEHUS B KUBOW IpUpojie, KojeOaTelnbHbIE IBUKEHHUS B >KMBOMU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJIE, NEUCTBUE paJUallii Ha )KUBbIE OPTaHU3MBI.

XUMUS: CTPOEHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMIECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

I'eorpadus: MarHuUTHBIE TIONFOCAa 3€MJIM, 3aJIKW MATrHUTHBIX pPyad, (PoTochEMKa 3eMHOM
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHUH.

TexHonorus: JAMHUM DIEKTpOIEpeaay, TIeHepaTop IMEePEeMEHHOro0 TOKa, JJIEKTPOABHUIaTelNb,
WHIYKIIMOHHAS Te€4Yb, pajgap, paAuONpHEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHasi OaTapes.

4. TemaTuueckoe ILIAHUPOBAHME, B TOM YHCJIE ¢ y4ETOM padodeii MporpaMMbl BOCHHTAHHS
€ YKa3aHHeM 4acOB, OTBOJMMbIX Ha OCBOCHHE KaK10i TeMbI 110 y4eOHOMY NpeaMeTy
«Puszuka»



TemaTnueckoe MJIaHMPOBAHHWE IO TNPEAMETY COCTABICHO ¢ Y4€ToM pabodel MporpaMmbl
BOCIUTaHMs. BocnuraTenbHbli MOTEHIMA JAHHOTO Y4eOHOTo IpeaMeTa o0ecleunBaeT peaan3aluio
LIeJIEBBIX MpuopuTeToB BocnuTaHus odyuatomuxca COO. LeneBpiM npuoputeToM Ha ypoBae COO
SBIISICTCA CO3JaHUE OJIATONPHUATHBIX YCIOBUHM A Pa3BUTHUA COLHMAIBHO 3HAYMMBIX OTHOIICHUI
IIKOJIbHUKOB.

BocrnuraTenpHBIi MOTEHIIMANI YpOKa pealu3yeTcsi 4depe3 IMpeBpallleHue 3HAaHUH B OOBEKTHI
HMOIMOHAIBHOTO TIEPE)KMBAHUS; OPraHM3alUI0 paboThl C BOCHUTHIBAIOLICH HHPOpPMaLUEH;
NpUBJIeUYCHIE BHUMAHUS K HPAaBCTBEHHBIM IIPOOJIeMaM, CBSI3aHHBIM C OTKPBITHSIMU U U300PETEHUSMH.
Bce 310 B mporiecce opranuzaniy yueOHOM JesITeIbHOCTH 00eCIIeUnBaCT:

* CcHeuManbHO pa3paboTaHHbe (OPMBI 3aHATUA - YPOKH, 3AHATUA-IKCKYPCHH, KOTOpBIC
pacumpsoT 00pa3oBaTeNbHOE MPOCTPAHCTBO MPEIMETA, BOCHHUTHIBAIOT JIOO0BH K MPEKPACHOMY, K
IPUPOJIE, K POJHOMY FOpOJY;

*  moOyxaeHue 00yJarouxcs coOIoIaTh Ha YpOKe OOIICTTPUHATHIE HOPMBI TIOBEACHUS, IIPaBUIIa
0O0IIeHUs CO BCEMHU YYaCTHMKaMU 00pa30BaTeIbHOIO Ipoliecca, MPUHIMIILI Y4eOHONH TUCLUIUIMHBL U
caMOOpraHu3allMi uepe3 3HAKOMCTBO M B mocienyrouieMm cobmonenue «lIpaBun BHyTpeHHero
pacriopsiika 00y4aroLXcs», B3aUMOKOHTPOJIb M CAMOKOHTPOJIb 00YYarOIUXCs;

*  IpUBJICYEHHE BHUMAHMS IIKOJIbHUKOB K IICHHOCTHOMY aCIEeKTYy U3y4aeMbIX Ha YpOKax sBJICHUN
yepe3 CO3/laHhe CIELUAIbHBIX TEeMaTHYECKUX MPOEKTOB, OpraHu3alnus paboThl ¢ MOJIy4aeMoi Ha
YpOKE COLHMAIBHO 3HAUYMMOW HH(poOpMalMell — HWHULIHMHPOBAHHE €€ OOCYKIEHMs, BBICKa3bIBAHUS
y4allMMHUCS CBOETO MHEHUS 110 €€ MOBOAY, BBIPAOOTKU CBOErO K HEll OTHOIIEHUS, Pa3BUTHE YMEHUs
COBEpILATh IPaBUIbHBIN BHIOOD;

*  OpraHu3zanys MpeIMETHbIX 00pa30BaTeIbHbIX COOBITUI (IIPOBEEHUE MPEIMETHBIX JIeKal) A
00y4aroIuXxcsl ¢ LeNbl0 pa3BUTHUS MO3HABATEILHOW U TBOPYECKOM aKTMBHOCTH, MHULIMATUBHOCTH B
pa3nuuHBIX cdepax TMPEAMETHOH JESATEIBbHOCTH, PACKPBITHS TBOPYECKHMX  CIIOCOOHOCTEH,
o0yJaromuxcst C pa3HBIMH  00pa3oBAaTENbHBIMH  TOTPEOHOCTAMH W WHIWBHIYaJTbHBIMH
BO3MOXKHOCTSIMU;

* MHULUUPOBAHHWE M MOJJEPXKKa MCCIEAOBATEIbCKON NEATENIbHOCTH IIKOJbHUKOB B paMKax
peanu3aliii HWMH UHAMBUAYAJIbHBIX W TPYIIOBBIX HCCIENOBATEIbCKUX MPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CaMOCTOSTEIBHOIO PEIIEHUS TEOPETHUECKON
npo0JieMbl, HaBBIK T€HEPUPOBaHUS U O(OPMIIEHUS COOCTBEHHBIX HJECH, HABBIK YBaXXKUTEIbHOTO
OTHOUICHHUS K YyKUM HIeIM, OPOPMIIEHHBIM B paboTax Jpyrux ucciieqoBaresieil, HaBblK MyOJINYHOTO
BBICTYIUICHHUS [IEpe]l ayIuTOpUEH, apryMEHTUPOBAaHUS U OTCTaUBaHUs CBOEH TOUKU 3pEHMUS;

* IpoBeleHUE YYEOHBIX (OJIMMIMAJbI, 3aHUMAaTEIbHbIE YPOKU U MATUMHHYTKH, YPOK -Z€JIOBas
Urpa, ypokK — IyTELIECTBUE, YPOK MacTep-KJacc, YpOK-UCCIEIOBaHME U Jip.) U Y4eOHO -
pa3BIIeKaTeIbHBIX MEPONPUATHH ( BUKTOPHHBI, KBECTBI, IUTEPATypHAsi KOMITO3UIUS, MAaTeMaTHUECKHUE
NEPBEHCTBA, KOHKYPC PUCYHKOB, SKCKYPCHSI, BBIITYCK IIKOJIBHOM ra3eTsl, U ap.);

*  YCTAaHOBJEHHE JOBEPUTEIBHBIX OTHOLIEHUWH MEXIYy YUHUTEIEM MW €ro Yy4YCHHKaMy,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCHIPHUATHIO y4allUMHCS TpeOOBaHMN M NMPOCHO ydyuTens uepes
YKUBOM JTMAJIOT, TPUBJICUEHNE X BHUMAaHUS K 00CYyXk/1aeMOi Ha ypoke HH(OpMAIHH, aKTUBU3ALIUIO UX
MIO3HABATEJILHON JIEATENbHOCTH YEPE3 HCIIOJIb30BAHUE 3aHUMATENIbHBIX JJIEMEHTOB, MCTOPUN H3
YKU3HU COBPEMEHHUKOB;

* wucnonb3oBaHnue WKT u  auCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH  00ydeHwus,
o0ecreynBaroIuX COBPEMEHHbIE aKTMBHOCTH OOy4aromuxcst (IporpamMMbI-TpEeHaKepbl, BEOMHAPHI,
TECTBI, 324€ThI B 3JIEKTPOHHBIX IPUIIOKEHUAX, MYJIbTUMEANNHBIE IPE3EHTALIUHN, HAYYHO-TIOYJIIPHBIE
nepeaayu, GpuiIbMbl, 00yJarolue cailThl, ypOKH OHJIAH, BUJICOJIEKIINHU, OHJIAiiH-KOH(EpEeHIIUH U JIp.);

*  HCIIOJIb30BAHME BOCIIUTATENIbHBIX BO3MOXKHOCTEH CcO/epKaHMs Yy4yeOHOro IpeaMeTra uepes
JEMOHCTpALMIO JETSIM MPUMEPOB OTBETCTBEHHOI'O, T'PAXKIAHCKOTO IOBEIEHHUS, MPOSIBICHUS
YEeJIOBEKOMIOOUsT U J00pOCepIeYHOCTH, IEPEBOJ COJEp)KaHUS C YpPOBHS 3HAHUN Ha YpPOBEHb
JIMYHOCTHBIX CMBICJIOB, BOCIIPUSITHE LIEHHOCTEH uepe3 o 100p COOTBETCTBYIOIIMX 3314 JIJIsl pelleHus,
MPOOJEMHBIX CUTYAITUH I 0OCYXICHUS B Klacce,



* IPUMEHEHHE Ha YpOKE HMHTEPAKTHUBHBIX ()OPM DPAOOTHl YHAIUXCSA: MHTEUIEKTYalbHbBIX WID,
CTUMYJIMPYIOLIMX II03HABATECIbHYI0 MOTUBALUIO HIKOJIBHUKOB; TUCKYCCHH, KOTOPBIE JAIOT y4alIuMCs
BO3MOXXHOCTh ~ IPUOOPECTH  OMBIT  BEACGHUS  KOHCTPYKTUBHOTO  Juayiiora B arMocdepe
MHTEJJIEKTYaJIbHbIX, HPABCTBEHHBIX W 3CTETUYECKHUX IEPEKUBAHUM, CTOJIKHOBEHMM pAa3JIMYHBIX
B3IJIAJI0B M MHEHMH, MOMCKA HCTUHBI M BO3MOXKHBIX ITYT€H pEIIeHUS 3aJaud WM TpoOJIeMbl,
TBOPYECTBA YUUTENSA U yUaIIUXCS;

* TpyHmoBOM paboOThl WM PAabOTHI B TMapax, ¢ Ieaplo oOydyeHHs KOMaHAHOW pabore u
B3aMMOJICHCTBHIO C IPYTUMU JIETHMH, TOCTAHOBKU OOIICH IIeNH, JIUIsl JOCTHIKCHUST KOTOPOU KaXKIbIN
JIOJDKEH BHECTH MHIMBUAYAJIBHBIA BKIIAJ, PACHpeleNeHHIO posied, pedekcueil Bkiana Kakaoro B
o0l pe3ynprar;

*  HUCMOJIb30BaHUE BU3YAIBHBIX 00pa3oB (IIPEIMETHO-3CTETUYECKON Cpelibl, HArJsIIHAs aruTanus
IIKOJIBHBIX CTEHJI0OB, MPEAMETHON HaIIPaBJIEHHOCTH, COBMECTHO IIPOU3BOJMMBIE BUACOPOIMKHU I10
TEMaM ypoKa);

*  BKJIIOYEHHE B YPOK UIPOBBIX NPOLELYP, KOTOPBIE IIOMOTAIOT MOAACPKATh MOTUBALIUIO JAE€TEN K
IIOJIyYEHUIO 3HAHUN;

*  COBET NPO(UIAKTHKH IO BOIPOCAM HEYCHEBAIOIUX OOYYarOIIUXCS C LIeJIbI0 COBMECTHOTO
COCTAaBJICHUS IIaHA JINKBUAALNN aKaJeEMUYECKON 3aJOJDKEHHOCTH 110 IPEIMETaM;

* ucnonb3oBaHue TexHosorun «lloprdonmo», ¢ LeAbI0 Pa3BUTHS  CaMOCTOSATENIBHOCTH,
pediexcun U CaMOOLCHKH, IUIAHUPOBaHMS JAEATENbHOCTH, BHUJCHMS NPAaBUIBHOTO BEKTOpA JUIS
JaJIbHEeHIIero pa3BUTHs CIOCOOHOCTEH.

* HHHULUUPOBAHHE M IOAJEP)KKA HCCIENOBATEIbCKON IEATEIBHOCTH UIKOJBHUKOB B pPaMKax
pealM3allMd WMH HMHAWBHUIYAJIbHBIX M TPYIIIOBBIX MCCIEAOBATEIbCKUX IPOEKTOB, 4YTO JacT
IIKOJbHUKAM BO3MOXKHOCTb IPHOOPECTH HAaBBIK CaMOCTOSTEIBHOIO PELIEHUS TEeOPETUYECKOM
npoOJeMbl, HaBBIK TEHEPUPOBaHUS W OGOpPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBAaXHTEIHHOTO
OTHOIIEHHS K YY)KUM UIesM, 0)OPMIIEHHBIM B pab0oTax APYrHX MCCIEeNI0BaTEIeH, HABBIK MyOJIUIHOTO
BBICTYIUICHUS Mepes ayJUTOPUEH, apryMEHTUPOBAaHUS U OTCTaUBaHMsI CBOEH TOUKM 3peHus (ydyacTue
B KOHKYpCax, BBICTaBKaX, COPEBHOBAHHUAX, HAYYHO-IIPAKTHUECKUX KOH(pepeHuUsx, ¢opymax,
aBTOPCKHE NyONMKAIMU B W3JIAHUSAX BBIIIE IIKOJBHOTO YpPOBHS, aBTOPCKHE IMPOEKTHI, YCIEIIHOE
MPOXOKIAEHHUE COLIMATIbHON U TPO(EeCCUOHATILHOM MPaKTUKH).

10 kjaacce (2 yaca * 34 Hexeau = 68 yacos)

B Tom DNeKTpOHHBIE
BToM \yucne, | (umdpossie)
Ner/mm | Tema Beero [umcne a6, pa6| oGpasosarernbHbie
B JacoB  [KOHTP. pecypebl
pao.
- bubmuoreka [{OK,
| dusnka 1 METOIbI 5 POIII, Geta Class,Tecr
HAay4YHOTO TTO3HAHUS ITan
1| Mexanuka 18 1 1 bu6mmoreka IIOK,
POIII, Tect I1ax
MonekynsipHas ¢pu3nka u butmmorexa OK,
1] YU 24 1 PAIII, Geta Class, Tect
TEPMOJIUHAMHKA 1 Man




Bbu6muoreka [HOK,

v DJeKTpOoIMHAMUKA 22 1 1 PO, Geta Class Tect
[Tan
2 - Crarrpan
VI Pesepr
Htoro 68 3 3
11 kaacc (2 yaca * 34 neneam = 68 yacon)
B Tom DNEeKTPOHHBIE
BTOM |lyycre, | (undpossie)
Ner/u | Tema Beero [uncie a6, pa6| oGpasosarenbubie
B 4acoB  [KOHTP. pecypehl
pao.
1 3 bubmuoreka [{OK,
POIII, Geta Class,Tect
| DNeKTpoAMHAMUKA 11
Ilan
1| Konebanus 1 BOJTHBI 24 1 4 bu6mmoreka [IOK,
POUI, Tect Ilan
OCHOBBI CTICTIHATTLHOM butmmorexa [IOK,
1] " 4 1 POIII, Geta Class, Tecr
TEOPUU OTHOCUTEILHOCTH -
Ilanx
bu6mmoreka [IOK,
v KBanToBas ¢uznka 15 1 POMI, Geta Class Tecr
Ilanx
DneMeHTHI aCTPOHOMUU - Buneoypoku
\Y 7 1
U acTpOU3UKU
Vi OGo6maromniee 4 ] - Cratrpa
MMOBTOPCHHE
Hroro 68 5 7
dusunka

Mposepaemble Tpe60BaHUA K pe3yibTaTaM 0CBOEHUA OCHOBHOM
obpasoBaTtenbHoii nporpammbl 10 (Knacc)




Kopa,
nposepse
M Oro
pesynbraTta

MpoBepaembie NpeaMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTeibHOM
nporpammbl cpegHero obuiero obpasoBaHus

10.1

[JeMOoHCTpMpoBaTb Ha MpuUMepax pPoab WU MecTo GU3MKM B PopmMmUpoBaHUMK
COBPEMEHHOM Hay4yHOM KapTWUHbl MMPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU W
TEXHONIOMUM, B NPAKTUYECKON AeATENbHOCTU NH0AEN

10.2

Y4uTbIBATb rPaHNULbI MPUMEHEHMA U3YYEHHbIX GU3NYECKUX MOLeNelt: MaTepmasibHan
TOYKA, MHepLUMabHaA CUCTEMA OTcYeTa, abCcoNtoTHO TBEPAOE TENO, UAEaNbHbIN ras;
MOZENN CTPOEHUA ra3oB, *KUAKOCTEN U TBEPAbIX TEJ, TOUEYHbIN SINEKTPUYECKMI 3apAas,
- Npu pelweHnn GU3nYeckmx 3a4a4

10.3

PacnosHaBaTb ¢pusnyeckune asneHnsa (Npouecchbl) 1 06bACHATb UX HA OCHOBE 3aKOHOB
MEXaHUKK,  MONEKYNAPHO-KUHETUYECKOW TeopuM CTPOEHMA  Bellectsa U
3NEeKTPOAMHAMUKN: PaBHOMEPHOE N PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUMKEHNE,
cBObOOAHOE MafeHue Tesn, OBUKEHME MO OKPYXKHOCTU, MHEepLMA, B3aMMogencTemne
Ten;, anddysunsa, BPOYHOBCKOE ABUNKEHMUE, CTPOEHME XKUAKOCTEM M TBEpPAbIX Ten,
M3MeHeHne obbema Tes MNpu HarpeBaHMW (oxnarKaeHuu), TEn/I0OBOE paBHOBecUe,
McnapeHue, KOHAEHCAuuA, NAaBNEHWE, KPUCTaZIN3auusa, KUMeHue, BAAXKHOCTb
BO3A4yXa, NOBbIWEHWE AAB/IEHUA ra3a Npu ero HarpeBaHMKn B 3aKPbITOM COCYAEe, CBA3b
MeXZy napameTpamu COCTOSIHMA ra3a B W30MPOLLECccax; 3NeKTpu3auma Ten,
B3aMMOAEeNCTBNE 3apsAa0B

104

OnucbiBaTb MexaHWYecKkoe [BUXKeHue, ncnonb3yA ¢M3M‘4€CKM€ BE€/INYUNHDI:
KOOpAMHAaTa, NyTb, NnepemelieHne, CKOpoCtb, YCKOpeEHNE, macCCa Tenia, Chaa, umnyabc
Teéna, KMHEeTun4eCKaa 3Heprna, norteHuywmasnbHaAa 3SHeprnAa, mexaHu4yecCkan pa60Ta,
MeXaHN4YeCKaA MOLWHOCTb; MPU ONNCaHNN NPaBU/IbHO TPAKTOBATb ¢M3W-I€CKMI\;1 CMmbICh
NMCNONb3yeEMbIX Be/IMYUH, WX 0603HauyeHna wu eanHunubl, HaxoauTb (bOpMYJ'IbI,
cBA3biBaloWwMe gaHHYIO ¢M3W—I€CKVI-O BENNYNHY C OPYyrMMUN BENTUHUHaAMU

10.5

OnucbiBaTb M3y4YeHHble TEMJ/IOBble CBOWCTBA TeN U TEMN/IOBble AB/MEHUS, UCMO/b3yA
du3MYecKMe BeNnYMHbL: OaBneHue rasa, TemnepaTtypa, CpedHAs KUHeTU4YecKas
SHEPrMs XaoTMYECKOro [ABUXKEHWUA MOJIEKY/, CpeaHEeKBagpaTUYHas CKOPOCTb
MOJIEKY/, KONIMYECTBO TEMJIOTbI, BHYTPEHHAA 3Heprus, paboTa rasa, KoapduumeHT
NoJIe3HOro AeNCTBMA TENIOBOro ABUraTens; npu onMCcaHUM NPaBUIbHO TPAKTOBATb
$U3MYECKUIA CMbICA UCMO/Ib3YEMbIX BEIMYMH, UX 0603HAYEHMA U eANHULbI, HAXOAUTb
dopMmybl, CBA3bIBAKOWME AAHHYO GUINYECKYHO BENUYMHY C APYTMMU BENYMHAM

10.6

OnucbiBaTb M3yYeHHble 3/1IEKTPUYECKME CBOMCTBA BELLECTBA M 3/EKTpUYECcKue
ABNAeHMA (Npoueccbl), UCnonb3ys GU3MYECKMe BEIMUYMHDLI: SNEKTPUUYECKUIA 3apag,
9N1EKTPUYECKOE MO/IE, HAMPAXKEHHOCTb MO, NOTEHUMAN, Pa3HOCTb NOTEHLMANO0B; NPU

ONUCaHN NPaBuUIbHO TPAKTOBATb ¢M3VI‘-I€CKMH CMbICNT UCnonb3yembiX BEINUYUH, UX
0603HayeHuA U €4nHNUDbI; YKa3biBaTb (bOpMy}'IbI, CcBA3biBalOWMe AaHHYIO CI)M3M‘-I€CKyI-O
BENNYNHY C OPpYyTMMU BENTMHNHAMU




10.7

aHanM3npoBaTb GU3MYECKNE NPOLLECCHI U ABNEHMUA, UCMOAb3YSA GU3MUYECKNE 3aKOHbI U
NPUHUMNBI: 3aKOH BcemunpHoro TaroteHusa, I, Il v 1l 3akoHbl HbIOTOHA, 3aKOH
COXPaHEHUA MEXaHWYECKOM 3SHEeprum, 3aKOH COXPAHEHMA MMNyAbCa, MPUHLMN
cynepnosvuum cua, NPUHUMN PABHOMPABMA MHEPLMANBHBLIX CUCTEM OTCYETa;
MOJIEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMA BELLECTBa, ra3oBble 3aKOHbI, CBA3b
cpeaHel KMHETMYECKOM 3HeprumM TensioBOro ABUMEHMA MOJIeKyn ¢ abcontoTHOM
TemnepaTypou, Nepsbi 3aKOH TEPMOANHAMMKIN; 3aKOH COXPaHEHUS NEKTPUYECKOTO
3apAaaa, 3aKoH KysioHa; npu aTom pasinyaTb C10BECHY0 GOPMY/IMPOBKY 3aKOHa, ero
MaTeMaTUYECKOe BbiparKeHMe U ycnoBuma (rpaHunLbl, 061acTn) NPUMEHUMOCTH

10.8

O6bACHATb OCHOBHbIE MPMHUMUMNbLI AENCTBUA MalLMH, NPUOOPOB N TEXHUYECKUX
YCTPOWCTB; pPa3nnyaTtb yC/0BMA MX 6e30nacHOro Mcnosib3oBaHMA B MOBCEAHEBHOM
YKU3HU

10.9

BbINONHATL 3KCNEPUMEHTbI NO UCCNEA0BaHNI0 PUINYECKUX ABNEHUIN U NPOLLECCOB C
NCNONb30BaHMEM MPSAMbIX U KOCBEHHbIX M3MEPEeHWUi; Npu 3Tom GOpPMyaMpPOBaTb
npobnemy (3agayy) u runotesy yyebHOro skcnepmMmeHTa, cobmpaTb YCTaHOBKY U3
npeanoXeHHOro 06opyaoBaHMA, NPOBOANUTL ONbIT U GOPMYINMPOBATL BbIBOAbI

10.10

OcywectBNATb NPAMbIE U KOCBEHHbIE U3MeEPEHUA GU3UYECKUX BEIMUUNH; NMPU ITOM
BbIOMPaTb ONTUMAbHbBIA CNOCO6 M3MEPEHMA M UCMONb30BaTb M3BECTHblE METOAbI
OLLEHKM MOTrPeLHOCTEN N3SMEPEHNT

10.11

NccnenoBaTb 3aBUCMMOCTU Meay GU3NMYECKMMU BENUYMHAMU C UCMOIb30BaHMEM
NPAMbIX W3MEPEHMUI; NpPU  ITOM KOHCTPYMPOBATb YCTAaHOBKY, ¢MKCMPOBaTb
pe3ynbTaTbl NOSYYEHHON 3aBUCMMOCTM U3MYECKUX BENUYMH B BUAe Tabauy u
rpaduKkos, Aenatb BbIBOAbI NO pe3ynbTaTam UCCef0BaHUA

10.12

Cobntopatb npasmna 6e3onacHoOro Tpyaa Npu NPoBeAEHNN UCCNE0BAHUI B PaMKax
y4ebHOro akcnepmmeHTa, yuebHo-1nccneaoBaTeIbCKON U NPOEKTHON AEeATENBHOCTHU C
MCMNONb30BaHMEM U3MEPUTESbHBIX YCTPOMCTB M labopaTopHOro 06opyAoBaHMA

10.13

PewaTtb pacyeTHble 3343a4M C ABHO 33a43HHOM PU3NYECKON MOLENbIO, MUCMOJ/b3YA
dM3nYecKme 3aKOHbl U MPUHLMNLI; HA OCHOBE aHa/AM3a yC/i0BUA 3a4ayvn BblbMpaThb
dU3NYeCKy0 MoaeNb, BblAeNnATb PU3MUYeCcKmMe BEANYNHBI U GOpMYbl, Heobxoanmble
ANA ee peleHuAa, NPOBOAUTb PacyeTbl M OLLEHMBATb PEanbHOCTb MOSYYEHHOTO
3HaYeHUA GU3NYECKOM BEINUYUNHDI

10.14

PewaTb KayecTBeHHble 3a4auyu: BbICTPanBaTb J1IOTMYECKN HENPOTUBOPEYUNBYIO
LEeNOYKRY paccymp,eHMVl C OI'IOpOVI Ha W3y4Y€HHble 3aKOHbl, 3aKOHOMEPHOCTU U
d)msmqecme ABNEHUNA

10.15

Mcnonb3oBaTb Mpu peleHuMn yvyebHbIX 334ay COBPEMEHHble MHPOPMALNOHHbIE
TEXHONIOTUM A1 MOMUCKA, CTPYKTYPUPOBAHMA, MHTEpPNpeTaunn M npeacTaBieHus
y4yebHOM W HAy4YHO-MONYNAPHOM WHPOPMALMK, MNONAYYEHHON U3  PA3/IUYHBIX
MCTOYHUKOB; KPUTUYECKM aHAIM3NPOBATL NOJTydaemMyto MHGOPMALLMIO

10.16

MpuBOAUTL NpPUMEPbl BKNaAa POCCUMUCKUX U 3apybekHbIX Y4yeHbiX-OU3UKOB B
pPa3BUTME HaYKU, OOBACHEHME NMPOLLECCOB OKPYXKAIOLIETO MUpPa, B Pa3BUTUE TEXHUKN
U TEXHOJIOTUN

10.17

Mcnonb3oBaTb TeopeTMyeckne 3HaHWA Mo (M3MKe B MOBCEAHEBHOM XWU3HWU ANA
obecneyeHna 6Ge3onacHOCTM Npu obOpalleHuMM C Npubopamm M TEXHUYECKMMMU
YyCTPOMCTBAMMU, AN1A COXPAHEHMA 340POBbA U COBNOAEHMA HOPM 3KONOrMYECKOro
noBeLeHMA B OKPYKatoLwen cpeae




10.18 PaboTaTtb B rpynne c BbINOJHEHMEM Pa3/IMYHbIX COLMA/bHbBIX POAEN, NIAHMPOBATL
paboTy rpynnbl, pauuoHanbHO pacnpepensatb 06A3aHHOCTM M NJIAHMPOBATL
0eATeNbHOCTb B HECTAHAAPTHbLIX CUTYaLUMAX, ALEKBATHO OLLEHMBATb BKAA4, KaXK40ro m3
YYaCTHMKOB rpynnbl B peweHne paccmaTpmsaemomn npobaemol

HposepﬂeMble 3/1IeMeHTbl coaepKaHua (10 KI'IaCC)
Koa Koa MNposepaemble 3ileMeHTbl CoaeprKaHmA
pasa | nposeps
ena € MOro
afleMeHT
a
1 ®UN3NKA N METOAbI HAYYHOTO NMO3HAHUA
11 ®dusmKa - HayKa o npupoge. HayuyHble meToAbl MO3HAHNA OKPYrKaoLWEero mmpa.
Ponb aKCneprMmeHTa U TEOPUM B NpoLEecce NO3HAHUA NPUPOAbl. DKCNEPUMEHT B
dusmnke
1.2 MopgenupoBaHme ¢pU3NYECKMX ABNEHMN M NpoueccoB. Hay4yHblie rMnoTesbl.
®Pur3myeckne 3akoHbl U Teopun. MpaHMLbl NPUMEHNUMOCTU GU3NYECKMX 3aKOHOB.
MpuHUMN cooTBeTCTBUA. POsIb U MecTo GM3MKK B GOPMUPOBAHNN COBPEMEHHOM
Hay4YHOM KapTUHbI MUPA, B MPAaKTUYECKOW AeATEeNbHOCTU Ntoael
2 MEXAHUKA
2.1 KUHEMATUKA
2.11 MexaHndeckoe aguxKeHue. OTHOCUTENBHOCTb MEXaHWYECKOro ABUMMKEHWUA.
Cuctema otcyeta. TpaeKkTopua
2.1.2 MepemelleHne, CKOPOCTb (cpegHAa CKOPOCTb, MIHOBEHHAs CKOPOCTb) M
YCKOpPEHWE MaTepManbHOM TOYKM, X NPOEKUUM Ha OCU CUCTEMbI KOOpPAUHAT.
CnorKeHune nepemeLLeHNn U CIOXKEHME CKOPOCTEN
2.1.3 PaBHOMepHOE M pPaBHOYCKOpPEHHOE NPAMOAMHENHOE ABuKeHue. paduku
3aBMCMMOCTM KOOPAMHAT, CKOPOCTWU, YCKOPEHMUA, NYyTU U MNepemeLleHns
MaTepmasbHOM TOYKM OT BPEMEHU
214 CsobogHoe nageHune. YckopeHue cBob604HOIo NageHns
2.1.5 KpnBonnHeliHoe agukeHue. PaBHOMepHOe OBUMMKEHME MaTepuanbHOM TOUYKM
Mo OKPYXHOCTWU. Yr10BasA CKOPOCTb, IMHENHAA CKOpocTb. MMepuog u 4yactoTa.
LLleHTpoCTpeMUTEIbHOE YCKOPEHNE
2.1.6 TexHn4YecKne yCcTPOMCTBA: CNMAOMETP, ABUMKEHWE CHaApPALOB, LEMHble W
peMEHHble nepeaaymn
2.1.7 MpakTuyeckme paboTbl. M3mepeHne MrHoBEHHOM CKopocTu. MccnepmoBaHue
COOTHOLUEHMA MeXAy NyTAMM, NPONAEHHBIMU TENOM 33 MOCAe[0BaTe/IbHble
paBHbIE MPOMEKYTKM BPEMEHM NPU PABHOYCKOPEHHOM ABUMKEHUM C HaYabHOM
CKOPOCTbIO, PaBHOM HYNH. M3yyeHne ABMKEHMUA LWAPMKA B BA3KOM KUAKOCTU.
MN3yyeHne aBuKeHMA Tena, BpoLeHHOro ropn3oHTaNbHO




2.2

ONHAMUWKA

2.2.1 MpuHuyMn OTHOCUTENbHOCTU Fanunes. MepBblt  3aKOH  HblOTOHa.
NHepumnanbHble cMcTeMbl OTcHeTa

2.2.2 Macca tena. Cuna. MNpuHuMn cynepnosnumm cun

2.23 BTopoit 3aKoH HbloTOHa Ans maTepuanbHOM TOYKK B MHEPLMAIbHOM cUcTEME
oTcyeTa (MCO). TpeTunii 3akoH HbloTOHa AN MaTepuasbHbIX TOYEK

224 3aKOH BCEMUPHOro TAroTeHMA. Cuna TaxKecTu. NepBana KOCMMYECKaAA CKOPOCTb.
Bec Tena

2.2.5 Cuna ynpyrocTtu. 3akoH lNyKa

2.2.6 Cuna TpeHuna. Cyxoe TpeHue. Cnna TpeHUA CKONbKEHUA N CUA TPEHUA MOKOA.
KoapdnumeHT TpeHua. Cnna conpoTMBAEHUA NPU ABUKEHUM TeNa B XKUAKOCTH
Wnu rase

2.2.7 MocTynaTenbHoe 1 BpaLLaTenbHOe ABUXKEHMEe abCoNOTHO TBEPAOrO Tena

2.2.8 MOMEHT cuabl OTHOCUTENbHO OCKM BpaweHuAa. [llneyo cunbl. Ycnosusa
pasHoBecusa TBepgoro Tena 8 NCO

2.29 TexHnyeckne  yCTPOMCTBA:  MOALWMUMHUKKW,  OBUKEHUE  UCKYCCTBEHHbIX
CNYTHUKOB

2.2.10 |NpakTnyeckme paboTbl. N3yuyeHne ABUMKEHUSA BPYCKa NO HAKNOHHOM NIOCKOCTH
nog, AencTeMem HeCcKoNbKnx cua. NccneposaHme 3aBUCMMOCTM CUA YNPYTOCTY,
BO3HMKAOWMX B AeDOPMUPYEMOM TMNPYKUHE U pe3MHOBOM obpasue, OT
BeMYMHBI UX aedopmaumnun. MccnepoBaHne ycnoBuin paBHOBECUA TBEPAOTO
Tesla, MMetoLero oCb BpaleHuA

2.3 3AKOHbl COXPAHEHUA B MEXAHUKE

2.3.1 MmnynbCc matepuanbHOM TOYKM, CUCTEMbI MaTepuanbHbIX Todek. Mmnynbc
CUJIbl U UBMEHEHME MMNYNbCA Tena

2.3.2 3aKoH coxpaHeHuna umnynaboca 8 MCO. PeakTueBHOE aBmKeHme

233 Pabota cunbl

234 MowWwHOCTb cnnbl

2.35 KuMHeTMuyecKas 3Heprua maTepuasibHOM TOUYKWU. Teopema O KUHETUYECKOW
aHeprum

2.3.6 MoTeHumanbHana sHeprua. NoTeHuManbHan aHeprmna ynpyro 4eGopmMmmnpoBaHHOM
NPY»XuHbI. MoTeHUManbHas sHeprmua Tena 86113m noBepxHOCTU 3emau

2.3.7 MoTeHUManbHble M HeENOTeHUMaNbHble cubl. CBA3b PaboTbl HEMNOTEHLMANBHbIX
CUN C U3SMEHEHNEM MEXAaHUYECKON IHeprnm cnuctemol Ten. 3aKOH COXpaHeHuA
MeXaHMYeCKON aHeprum

2.3.8 Ynpyrue v Heynpyrue cToONKHOBEHUA




2.3.9

TexHUYecKne yCTPOMCTBA: ABUMKEHUE PAKeT, BOAOMET, Konep, NPYKUHHbIN
nucronet

2.3.10 |NpaKTtnyeckme paboTbl. M3yyeHne cBA3M CKOPOCTEN TeN NPU HEeYNPYrom yaape.
NccneposaHme cBA3n paboTbl CUbI C USMEHEHMEM MEXAHUYECKOWN SHEPTUK
Tena

3 MOMEKYNAPHAA ®USNKA N TEPMOANHAMUKA
31 OCHOBbI MONEKYNAPHO-KUMHETUYECKOMN TEOPUU

3.1.1 OCHOBHblE MOJIOXKEHUA MOJIEKYNAPHO-KMHETUYECKON Teopuu. bpoyHoBckoe
asukeHne. Oudodysna. Xapaktep ABUMMKEHMA M B3aMMOAEWNCTBUA 4YacTu,
BeLecTsa

3.1.2 Mogaenn cTpoeHus rasos, XKUAKOCTEN U TBEPAbIX Te/l N 06bACHEHME CBONCTB
BeLLLEeCTBA Ha OCHOBE 3TUX MOoZeNe

3.1.3 Macca monekyn. Konnyectso Bewectsa. lloctoaHHaa ABoragpo

3.14 Tennosoe pasHoBecue. Temnepatypa n ee namepeHue. LLlkana temnepatyp
LUenbcua

3.1.5 Mogaenb ngeanbHoro rasa. OCHOBHOE ypaBHEHUE MONEKYNIAPHO-KMHETUUYECKOMN
TEeopUn naeanbHOro rasa

3.1.6 AbcontoTHas TemnepaTypa KakK Mepa CpeaHen KUMHETUYECKOW 3Hepruu
TENNOBOro ABMXeHuA Yyactuy, rasa. Lkana temnepatyp KenbBuHa

3.1.7 YpaBHeHue KnanelipoHa - MeHaeneesa. 3akoH [lanbtoHa

3.1.8 [a30Bble 3aKOHbI. MI3onpouecchbl B MAeanbHOM rase ¢ NOCTOAHHbIM KOJIMYECTBOM
BelLecTBa: n3oTepma, M3oxopa, n3obapa

3.1.9 TexHU4YecKne ycTponcTea: TepmomeTp, bapomeTp

3.1.10 |NpaKktnyeckme paboTbl. M3mepeHWe maccbl BO3Ayxa B KNACCHOW KOMHaTe.
UccnepoBaHme 3aBUCMMOCTM MeX Ay napameTpamm COCTOAHUA Pa3perKeHHOoro
rasa

3.2 OCHOBbl TEPMOANHAMMWKN

3.21 TepmogmHammyeckas cuctema. BHYTpeHHAA sHeprua TepmMoaMHAMMUYECKOM
cucTembl M cnocobbl ee UsmeHeHuA

3.2.2 KonnyectBo TensnoTel M paboTta. BHyTpeHHAA 3Heprus

OAHOATOMHOrO UAaeasibHOro rasa

3.2.3 Bunapl  Tennonepegayn:  TenaonpoBOAHOCTb, KOHBEKUMA,  U3NyveHue.
TennoemKocTb Tena. YaenbHaa TenJI0eEMKOCTb BewecTBa. Pacuer Konmndecrtsa
TeNAOTbl NpU Tennonepegaye

3.24 MepBbIii 3aKOH TepmoauHamuku.  lNMpumeHeHMe  nepsBoro

3aKOHA TePMOANHAMMKM K n3onpoueccam. MNpadpuyeckas
WMHTepnpeTauuna paboThbl rasa




3.25 Tennosble MaWnHbI. MPUHLUNLI AEACTBMA TENNOBbLIX MaLWH. NpeobpasoBaHus
3Heprumn B TenaoBbix MawmnHax. KoapdpuumeHT nonesHoro gencrema (ganee -
KNA) rennosoit mawmHbl. Linkn KapHo u ero KN4

3.2.6 BTopoi 3akoH TepmoauMHamuKu. HeobpaTMmocTb npoueccoB B npupose.
Tennosble aguraTenu. IKosornyeckme NPobaemMbl TENNO3IHEPTETUKM

3.2.7 TexHUYeckne yCTPOMCTBA: [ABWUraTe/lb BHYTPEHHErO CropaHua, ObIToBOWM
XONOANNBHUK, KOHAULMOHEP

3.2.8 MpakTnyeckune paboTbl. U3mepeHme yaenbHON TENN0EMKOCTH

33 ATPETATHbIE COCTOAHUA BELWLECTBA. ®A30BbIE MEPEXOAbI

331 MapoobpasoBaHue 1 KoHAeHcaumA. MicnapeHue u KunexHue. YaenbHasa TenanoTta
napoobpa3oBaHMA. 3aBUCMMOCTb TEMNEPATYPbl KUNEHWUA OT AaBAEHUA

3.3.2 ABCONIOTHAA M OTHOCUTENbHAA BNIAXKHOCTb BO3AyXa. HacbIWweHHbIN nap

3.3.3 Teeppoe Teno. Kpucrannmyeckme u amopdHble Tena. AHM3OTPONUA CBOMCTB
Kpuctannos. Kuakme Kpucrannbl. CoBpemeHHble maTepuansl

334 MnasneHne u Kpuctannumsaumsa. YaenobHas tennota naasneHusa. Cybammaums

3.3.5 |YpaBHeHue Tennosoro 6anaHca

3.3.6 TexHU4ecKne yCTpOMCTBa: TMrPOMETP U NCUXPOMETP, KaNOPUMETP, TEXHONOTUMU
NoNly4eHUA COBPEMEHHbIX MaTepuanos, B TOM 4uC/ie HaHOMATepuanos, U
HAHOTEXHONOTUKU

3.3.7 MpakTuyeckne paboTtbl. U3mepeHme BAarKHOCTM BO34yXa

4 SJIEKTPOANHAMUKA
4.1 SJIEKTPOCTATUKA

411 dneKTpu3auma Ten. dNeKTpuyeckunii 3apag. [sa BMAaa 3N1eKTPpUYECcKMX 3apaaos

41.2 NpoOBOAHUKN, ANINEKTPUKU U MONYNPOBOLHUKN

41.3 3aKOH COXpaHeHUA INeKTPUYECKOro 3apaaa

414 B3anmogeincTeume 3apsagoB. 3akoH KynoHa

4.1.5 JneKkTpuyeckoe none. HanpaAXKeHHOCTb 3dneKTpuyeckoro noas. lNpuHumn
cynepnosuunmn. JIMHUM HanpAXEeHHOCTU 3/IEKTPUYECKOro noss

4.1.6 Pabota cun anekTpocTtaTnyeckoro nons. MoreHuunan. PasHOCTb NOTEHUMANOB

4.1.7 MpoBOAHMKM U AUINEKTPUKM B MNOCTOAHHOM  3/1EKTPUYECKOM

none. Inanektpmyeckasa NpoHMLLAemMOCTb

4.1.8 JNeKTpoeMKoCTb. KoHAEeHcaTop. DN1eKTPOeMKOCTb MJIOCKOro KOHAEeHcaTopa.
JHeprua 3apaXeHHOro KoHAeHcaTopa

4.1.9 TexHU4ecKkne yCTpOMCTBA: I/1EKTPOCKOM, 3NEKTPOMETP, SNEKTpOCTaTuyecKan




3aWmTa, 3a3emneHne 3NeKTponprubopos, KOHAEHCATOP, KCEPOKC, CTPYMHbIN
npuHTep

4.1.10 |MpakTnyeckme paboTbl. M3mepeHne 31eKTPOEeMKOCTM KOHAEeHCcaTopa

4.2 NOCTOAHHbIN SNEKTPUYECKMIA TOK. TOKM B PA3TMYHbBIX CPEAIAX

4.2.1 YcnoBua cylwecTtsoBaHUA MOCTOAHHOIO 3/1EKTPUYECKOro TOKa. MICTOUHUKM
TOKa. Cuna TokKa. NoCTOAHHbIN TOK

4.2.2 HanpsaxeHue. 3akoH Oma anAa ydactka uenm

423 dneKTpuyeckoe conpoTmnsaeHune. YaenbHoe conpoTuBeHNe BeLecTBa

4.2.4 MNocneposaTenbHoOe, NapannenbHoe, CMelaHHoe coegMHeHne NpoBOAHUKOB

4.2.5 PaboTa aneKkTpmnyeckoro Toka. 3akoH [xxoyns - JleHua

4.2.6 MOLLHOCTb 9N1EKTPUYECKOro TOKa

4.2.7 aNeKkTpoaBuKylaa cuna (ganee - 30C) m BHYTpeHHee COMPOTUBJIEHUE
MCTOYHMKA TOKA. 3aKoH Oma AnA NOAHOM (3aMKHYTOM) 3N1EKTPUYECKOM Lenu.
KopoTkoe 3amblKaHue

4.2.8 DNeKTpOoHHaA NPOBOANMOCTb TBEepablx MeTannos. 3aBMCMMOCTb
COMNPOTMB/IEHMA MEeTaN/I0B OT TemnepaTypbl. CBEpXNpPoBOANMOCTb

4.2.9 DNEeKTPUYECKUI TOK B BaKyyme. CBOMCTBA 3/IEKTPOHHbIX NMy4YKOB

4.2.10 |MonynpOBOAHMKMN. CobcTBEHHan 7 npumecHas

NpPOBOAMMOCTb NONYNPOBOAHUKOB. CBOMCTBA p-n

nepexoaa. NonynposoaHMKOBbIE NPUGOPbI

4.2.11 |INEeKTPUYECKUIA TOK B INEKTPOSIUTAX. INEKTPOSIUTUYECKas Auccoumaums.
dneKkTponus

4.2.12 | ONeKTPUYECKUI TOK B rasax. CamoCcToATENbHbIN M HECAMOCTOATENbHbIN pa3pas,
PasnuyHble TUNbI camocToaTenbHOro paspaga. MonHua. MNnaa3ma

4.2.13 | TexHW4YecKMe yCTPOMCTBA: aMmnepmeTp, BOIbTMETP, PEOCTaT, MCTOYHUKM TOKa,
3NeKTpoHarpeBaTesibHble  NPUOOpPbI,  3N1EKTPOOCBETUTENbHbIE  MPUBOPHDI,
TEPMOMETP CONPOTMBAEHUSA, BAKYYMHbIM ANO4, TEPMUCTOPbI M GOTOPE3NCTOPDI,
NoaynpPoOBOAHMKOBbIM ANOA, raibBaHUKA

4.2.14 |MNpaKTtnyeckme paboTbl. M3yyeHMe cMeLllaHHOro CoegMHEHUA PE3UCTOPOB.
MamepeHne I3C UCTOYHMKA TOKA W €ro BHYTPEHHEro COnpOTUBAEHMUA.
HabntogeHune anektponmnsa

NpoBepaembie Tpeb6oBaHUA K pe3yibTaTaM 0CBOEHUA OCHOBHOM

obpasoBatenbHou nporpammbl (11 Knacc)
Kog MpoBepaembie NpegMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOM 06pa3soBaTeibHOM
nposepse nporpammbl cpegHero obuiero obpasoBaHua
M Oro
pesynbTraTta
11.1 JemoHCcTpmMpoBaTb Ha npumepax ponb U mecto Gu3Mkm B  GopmMpoBaHMMU




COBPEMEHHOM Hay4YHOM KapTUHbl MWPA, B PA3BUTUNU COBPEMEHHOM TEXHUKU W
TEXHONOMMI, B NPAKTUYECKOM AeATeNbHOCTU ntoaei, UenoCTHOCTb U eAUHCTBO
d13MYecKo KapTUHbI MUPaA

11.2

Yu4nTbiBaTb FPaHuLUbl MPUMEHEHUA U3YYEHHbIX GU3MYECKMX MOAENEN: TOYEYHbIN
3NEeKTPUYECKMN 3apAg, AAePHaAA MOLeb aTOMa, HYKNOHHAsA MOZelb aTOMHOTO A4pa
npu peweHnn pusnyeckmnx 3agau

11.3

PacnosHaBaTtb dpusnYecKme sBneHns (MPoLecchbl) U 06BACHATL X HA OCHOBE 3aKOHOB
3NEKTPOAMHAMUKN N KBAHTOBOWN GU3MKKN: SINEKTPUYECKas NPOBOAMMOCTb, TEMNNOBOE,
CBETOBOE, XMMMYECKOEe, MarHUTHoe AeNCTBUA TOKa, B3aMMOAEWCTBME MArHUTOB,
3NEeKTPOMArHUTHas MHAYKUUA, AeACTBME MarHUTHOIO NOAsA Ha NPOBOAHUK C TOKOM U
OBWXKYLWMNCA 3apafd, 31eKTPOMarHUTHbie KosnebaHua WU BOJIHbI, MPAMOJIMHENHOE
pacnpocTpaHeHne CBeTa, OTPAXKeHue, npesiomaeHne, HTepdepeHums, audpakuma n
nonspusauma ceeTa, Aucnepcua ceeta, GotoanekTpuyeckuin apoekt (dotoaddekKT),
CBETOBOE [aBJieHMe, BO3HMKHOBEHME JIMHEMYATOro CMNeKTpa aToma BOAOPOAa,
€CTeCTBEHHasA M UCKYCCTBEHHAA PagMOaKTUBHOCTb

11.4

OnucbiBaTb  M3y4YeHHble CBOWCTBA BewecTBa (3/1€KTPUYECKME, MarHuTHbIE,
ONTUYECKME, SINEKTPUUYECKYIO NPOBOANMOCTb Pa3/IMUHbIX Cpea) U 3NeKTPOMarHUTHbIe
ABneHuA (Npouecchbl), Ucnonb3ya GU3MUYECKUE BENNYMHDIL: 1EeKTPUYECKUI 3apas, cuna
TOKa, 3/IEKTPUYECKOEe Hanps)KeHue, 3/NeKTpUYeckoe COMpPOTUB/IEHUE, Pa3HOCTb
noteHumnanos, 3C, paboTa TOKa, MHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna
JlopeHua, MHAYKTUBHOCTb KaTyLIKM, SHEPTUA 3NEKTPUYECKOro MU MarHUTHOTO Monew,
nepMoa W 4acTota KosebaHuii B KonebaTenbHOM KOHType, 3apad, U cuna TOKa B
npouecce rapMOHUYECKUX INEKTPOMArHUTHbIX KonebaHuii, GoKycHoe paccTosHue U
ONTUYECKas CUNA INH3bI; MPM ONMCAHUN NPaABUIbHO TPAKTOBATb GMU3MYECKMIA CMbICA
MCMONb3YEMbIX BENWYMH, UX O0BO3HAYeHMA M eauHULbI; YKasbiBaTb (GOpmynbl,
CBA3bIBaOLLME AAHHYIO GU3UUYECKYIO BEIMUYNHY C APYTMMU BENUYMHAMM

11.5

OnucbiBaTb U3yYyeHHble KBAHTOBbIe ABNEHMA M MPOLECCHl, UCNoNb3ysa du3nyYeckue
BE/IMYMHBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH, AJIMHA BOJIHbI M 4YacToTa CBETa,
3Heprusa u umnynbc GoToHa, Nepmoa noaypacnaga, SHeprua CBA3M aTOMHbIX A4€ep;
NPY ONUCAHUM MPABUIbHO TPAKTOBATb GUINYECKMIA CMbIC MCMOb3YEMbIX BEUYMH,
MX 0603HAYeHMs W eaMHMLbI; YKasbiBaTb GOPMY/bl, CBA3bIBAOWME AAHHYIO
bU3NYECKYIO BEIMYMHY C APYTUMU BEIMYMHAMMU, BbIYMCAATL 3HAYEHMEe GU3NYECKOM
BE/INYUHDI

11.6

AHann3nposaTb PU3NYECKME NPOLLECCHI U ABNEHUA, UCMOb3YA GU3NYECKME 3aKOHbI U
NPUHUMNBI: 3aKoH OMa, 3aKOHbI NOC/IeA0BaTENbHOIO U NapaaneibHOro coeauHEHUA
NPOBOAHMKOB, 3aKOH [yKoyna - JlIeHUa, 3aKOH 3/1EKTPOMArHUTHOM MHAYKLWN, 3aKOH
NPAMOJIMHEHOIO PACNPOCTPAHEHUA CBETA, 3aKOHbl OTPAXKEHMA CBETA, 3aKOHbI
npenoMneHna ceeTa, ypaBHeHMe IHWTeNHa ans ¢oToaddeKTa, 3aKOH COXpPaHEHUSA
9HEPrunm, 3aKOH COXPaAaHEHMA MMMY/IbCA, 3aKOH COXPAHEHMA NEKTPUYECKOTO 3apsaa,
3aKOH COXpaHeHMA MacCoOBOro 4Mcna, MocTynaTtbl Bopa, 3aKOH PagMOAKTUBHOIO
pacnaga; npuv 3TOM pas/iMyaTb CAOBECHYD (GOPMY/IMPOBKY 3aKOHa, €ro
MaTeMaTUYECKOEe BbipaXKeHWE U yCI0BUA (rpaHuLbl, 061acTM) NPUMEHMMOCTH

11.7

OnpepenaTb Hanpas/ieHWe BEKTOpa MHAYKUWUM MArHUTHOTO MOAA MPOBOAHMKA C
TOKOM, cnnbl Amnepa un cunbl JlopeHua

11.8

CTpouTb M ONUCbIBaTb M306parkeHWe, Co34aBaeMoe MJ0CKMM 3epPKaioM, TOHKOM
JINH30M




11.9

BbINONHATL 3KCNEPUMEHTbI NO UCCNEA0BaAHNI0 PUINYECKMX ABNEHNIN N NPOLLECCOB C
MCNONb30BAaHMEM MPSAMbIX U KOCBEHHbIX M3MEPEHWUI; npu 3Tom GOpMyaMpoBaTb
npobnemy (3agayvy) u runotesy yyebHOro skcnepmMMeHTa, cobupaTb YCTAaHOBKY U3
npeanoXeHHoro o6opyaoBaHUA, NPOBOAUTL ONbIT U GOPMYIMPOBATL BbIBOAbI

11.10

OcywectBNATb NPAMbIE U KOCBEHHbIE U3MeEPEeHUA GU3UYECKUX BENUYWH; NPU STOM
BbIBMPaTb ONTUMANbHbIA CNOCO6 M3MEPEHMA U UCMONb30BaTb M3BECTHblE METOAbI
OLLEHKM MOTPeLHOCTEN N3SMEPEHNI

11.11

NccnepoBaTb 3aBUCMMOCTU GU3BMYECKUX BEMYUH C MCNOJIb30BAHMEM MPAMbIX
M3MEPEHWUIN; MpPU ITOM KOHCTPYMPOBATb YCTAHOBKY, (GUKCMPOBATb pe3ynbTaTbl
NoONyYEeHHOM 3aBUCMMOCTM GUINYECKMX BENMYMH B BUAE Tabaumu, u rpadurKos, genatob
BbIBOAbI MO pe3yabTaTaM UCCNeA0BaHMA

11.12

Cobntogatb npasmna 6esonacHoro Tpyaa Npu NpoBeaeHNN NCCNef0BaHNI B pamKax
y4ebHOro akcnepmmeHTa, y4yebHo-1ccneaoBaTeIbCKON U MPOEKTHOM AeATeIbHOCTU C
MCMO/Ib30BaHMEM U3MEPUTE/IbHBIX YCTPOMCTB M labopaTopHOro 060pyaoBaHMA

11.13

Pewartb pacyeTHble 3aZa4yn C ABHO 3aJaHHON PU3MYECKON MOAE/NbI0, UCMO/b3YS
dM3nYecKme 3aKOoHbl U MPUHLUMNbI; HA OCHOBE aHa/M3a yC/0BUA 3a4aun BblbUpaThb
du13nyeckyto mogens, BblAeNsATb pUanyeckne BennymHbl n Gopmynbl, HeobxoanMble
ANA ee peleHusa, NPOBOAWUTb PacyeTbl M OLLEHMBATb PeanbHOCTb MOYYEHHOrO
3HayeHnsA GU3NYECKOM BENNYNHDI

11.14

PewaTtb KayecTBeHHble 3a4ayu: BbICTPAMBaATb JIOTUYECKM HEMNPOTMBOPEUYUBYHO
LLeMOoYKy PacCykAeHUit C Onopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dusnyeckue ABneHus

11.15

Mcnonb3oBaTb MpU peleHuMr yyebHbIX 334ay COBPeMeHHble WHPOPMALNOHHbIE
TEXHONOTMM ANA NOUCKA, CTPYKTYPUPOBAHUSA, UHTepnpetaumMm U nNpeactaBaeHus
y4yebHOM W Hay4yHO-MOMyAApPHOW WHbOPMaLUMKU, NONAYYEHHON U3  Pa3NUYHbIX
NCTOYHUKOB; KPUTUYECKMN aHAIN3MPOBaTb NOy4aemyo MHPOpMaLnIo

11.16

06BbACHATD NPUHLUMMbI AEACTBUA MAWWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nanyaTb ycnosua nx 6€3onacHoro Mcnoab3oBaHWA B MOBCEAHEBHOM XU3HU

11.17

MpuBOAUTL NpPUMEPbl BKAaAa POCCUMUCKUX U 3apybekHbIX Y4yeHbiX-OU3NKOB B
pPa3BMTME HaYKU, B 0O BACHEHME NPOLLECCOB OKPYKAIOLLLETO MUPA, B Pa3BUTUE TEXHUKN
U TeXHO/0TUN

11.18

Mcnonb3oBaTb TeopeTUYeckMe 3HaHWA MO (U3MKe B MOBCEAHEBHOM XWU3HWU ANA
obecneyeHna 6Ge3onacHOCTM Npu ob6palleHMM C NpUbopamm MU TEXHUYECKUMMMU
YyCTPOMCTBAMM, ANIA COXPAHEHMA 340POBbA U COBNIOAEHMA HOPM 3KONOTMYECKOrO
NOBEAEHMA B OKPYKatoLeln cpeae

11.19

PaboTtaTb B rpynne c BbINOJIHEHWEM Pa3/IMYHbIX COLMA/bHbLIX PONEN, NNaHUPOBATb
paboTy rpynnbl, pPauMOHANbHO pacnpefensTb 0653aHHOCTM WM NJAHUPOBATL
AeATeNbHOCTb B HECTAHAAPTHbIX CUTYaLUMAX, alEKBAaTHO OLLEHMBATL BK/1a4, KaXKA0ro 13
YYaCTHMKOB rpynnbl B peLLUeHMe paccmaTpuBaemon npobaemol

Mposepsaemble anemeHTbl cogeprKaHua (11 Knacc)

Kopg,

€ na

Koa MpoBepsemble 31EMEHTbI COAEPKAHUA
pasg, | nposeps
€ Moro




3/1EMEHTa

4 SIEKTPOONHAMUKA
43 MATHUTHOE NOJE. 9/IEKTPOMATHUTHAA MHOYKLUNA

43.1 MocToAHHbIE MArHMTbI. B3aumoaencTeme NoCTOAHHbIX MarHUTOB

43.2 MarHuTHoe nose. BeKTop MArHUTHOW WMHAYKUMU. MpuUHUMN cynepno3numm.
JINHUM MarHUTHOM MHAYKUMK. KapTWUHA AMHWUI MArHUTHOM WMHAYKUMW NONA
NOCTOAHHbIX MarHUTOB

43.3 MarHuTtHoe nosie NPoOBOAHMKA C TOKOM. KapTWMHA AMHMIA MNona AJMHHOrO
NPAMOro MpPoOBOAHMKA M 3aMKHYTOrO KO/bLEBOro MPOBOAHMKA, KaTyLWKW C
Tokom. OnbIT IpcTena. Bsanumoaencrame NnpoBOAHUKOB C TOKOM

434 Cuna Amnepa, ee mogynb U HanpasseHue

435 Cwna /lopeHua, ee moay/b 1 HanpasaeHue. [IBUxKEHNE 3apAXKEHHOM YacTuULbl
B OHOPOAHOM MarHMTHom nose. Pabota cunbl JlopeHua

4.3.6 ABNEeHNE 3NEKTPOMArHUTHOM MHAYKLNK

4.3.7 MoTOK BEKTOPA MArHUTHOM MHAOYKLUMMK

438 34C HAYKUMN. 3aKOH 3NEKTPOMArHUTHOM nHAyKuum ®apagen

4.3.9 Buxpesoe anekTpuyeckoe none. 34C nHAYKUMN B NPOBOAHUKE, ABUKYLLEMCA
NoCTynaTeNbHO B OAHOPOAHOM MAarHUTHOM none

4.3.10 |Mpaswnno JleHuya

4.3.11 |WHAYKTMBHOCTb. ABNeHmne camonHaykumun. 4C camomHayKumm

4.3.12 |OHeprna MarHMTHOro NONA KaTYLWKK C TOKOM

4.3.13 |dneKTpomarHMTHOE none

4.3.14 |TexHMYeCKMe  YCTPOMCTBA:  MOCTOAHHbIE  MArHWUTbl,  3/1EKTPOMArHUTbI,
a/leKTpoABUraTenb, YyCKOPUTENN 3N1eMeHTaPHbIX YacTUL, MHAYKUMOHHAA nevb

4.3.15 |MpakTnyeckme paboTbl. M3yyeHMe MArHUTHOrO MNOANA KAaTyLWKM C TOKOM.
NccnepoBaHMe fOeNCTBMA MNOCTOAHHOrO MarHMTa Ha PaMKy C  TOKOM.
NccnepoBaHue ABNEHNA INEKTPOMATHUTHOM MHAYKLUN

5 KOJIEBAHWMA U BOJTHbI
51 MEXAHUYECKUE U SNNEKTPOMATHUTHbLIE KOJTEBAHUA

5.1.1 KonebatenbHas cuctema. CBob6oaHble KonebaHuA. FlapMmoHMyeckne
KonebaHus. MNepuoa, yactoTa, amnantyga u gasa konebaHui

5.1.2 MpY*XUHHbIA MaATHUK. MaTemaTUYeCKNM MasTHUK

5.1.3 YpaBHeHWE FrapMOHMUYECKUX KonebaHuii. KnHematmyeckoe M AnMHaAMUYeECKoe

onucaHue KonebatenbHOro ABNXeHunA




514 MpeBpalLeHe 3Heprnn NpU rapMoHUYecKnx KonebaHusax. CBA3b amnauTyabl
KonebaHnin MCXOAHON BENIMYMHBI C AMMAUTYAAMKN KoebaHUI ee CKOPOCTU U
YCKOpeHus

5.1.5 KonebatenbHblh KOHTYp. CBOOOAHbIE 3/7EKTPOMArHUTHble KonebaHua B
naeanbHoM KonebaTenbHOM KOHType. AHANOTUA MeXAYy MeXaHWYeCKUMU m
3NEeKTPOMarHUTHbIMKU KonebaHmammu. opmyna TomcoHa

5.1.6 3aKOH COXpaHEeHMA IHePrn B aeanbHOM KosebaTe/IbHOM KOHType

5.1.7 BbIHYXAEeHHble MexaHu4yeckme KonebaHusa. PesoHaHc. Pe3oHaHcHas KpuBsas.
BbIHYXAEHHbIE 3/1eKTPOMArHUTHbIE KoNebaHus.

5.1.8 MNepemeHHbI TOK. CUHYCOMAANbHbIA NEPEMEHHbIN TOK.

519 MoOLWHOCTb NePEMEHHOr0 TOKa. AMNANUTYAHOE W AENCTBYIOLLEE 3HAYEHUE CUNbI
TOKa M HanpaxeHua

5.1.10 |TpaHcdopmaTtop. Mpoun3BoAcTBO, Nepeaaya M noTpedaeHue 31eKTPUYECcKon
3HEepPrun. DKONOTMYECKME PUCKM NPU NPOU3BOACTBE 3NEKTPUYECKOM IHEPrUM.
KynbTypa Mcnoib30BaHUA 3/1EKTPO3HEPTMM B MOBCEAHEBHOM }KU3HM

5.1.11 |TexHM4YeckMe yCTpPOMCTBa: ceuhcmorpad, 3SNEeKTPUYECKUIN 3BOHOK, JIMHUMU
aneKkTponepenay

5.1.12 |MpakTtnyeckme pabotbl. WccnepoBaHMe 3aBUMCMMOCTM nepuoga  Masbix
KonebaHUM rpysa Ha HUTU OT AJIMHbI HUTU M Maccbl rpysa. MccneposaHue
nepemeHHOro ToKa B Lenu U3 nocnefoBaTe/ibHO COeAMHEHHbIX KOHAEeHcaTopa,
KaTYLIKN U pe3ucTopa

5.2 MEXAHUYECKUE U SJTEKTPOMATHUTHbBIE BOJTHbI

521 MexaHuyeckmMe BOJHbI, YycnoBuA pacnpocTtpaHeHua. [Mepuon. CKopocTb
pacnpocTpaHeHna 1 AIMHA BOIHbI. [TonepeyHble U NPoA0/ibHbIE BOHbI

5.2.2 NHTepdepeHuma n andpakuma mexaHM4eCcKnx BOH

5.2.3 3ByK. CKOpOCTb 3BYKa. [pOMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa

5.2.4 DNeKTPOMArHuUTHble BOJIHbI. YCNOBUA U3NYYEHUA SNEKTPOMArHUTHbLIX BOJIH.
B3avmHasa opueHTauma BekTopos E, B u U B 3neKTpOMarHUTHON BOSIHE B
BaKyyme

5.25 CBOIACTBA 3N1€KTPOMArHUTHbIX BOJIH: OTPAXKeHUe, NpesoMaeHne, NonApm3aLnms,
andpakuma, nutepodepeHuma. CKOpOCTb INEKTPOMATHUTHbBIX BOJIH

5.2.6 LLKana sn1eKTpoOMarHUTHbIX BOJIH. [MpuMeHeHne 31eKTPOMarHUTHbIX BOJSIH B
TEXHUKE U BbITy

5.2.7 MpuHUMNbI PaanOCBA3N M TeneBuaeHuA. PagmonoKauma. dNeKTpomMarHuTHoe
3arpA3HEeHne OKpyKatoLLen cpeabl

5.2.8 TexHU4eckne YCTPOMCTBA: MYy3blKaJbHble WHCTPYMEHTbl, YAbTPa3ByKOBasA

ONArHOCTMKA B TEXHUKE M MeguuunHe, pagap, PaavonpUEMHUK, TeENEBU30p,
aHTeHHa, TenedoH, CBY-neub




5.3

ONTUKA

531 MpamonuHelHoe pacnpocTpaHeHMe CBETa B 04HOPOAHOM cpeae. Jlyy cBeTa
5.3.2 OTpakeHne cBeTa. 3aKOHbl OTpa*keHuA ceeTa. MocTpoeHne nsobparkeHui B
NNOCKOM 3epKane
5.3.3 MpenomneHune cBeTa. 3aKOHbI NpenomMieHuns ceeta. ABCONOTHbIVM NOKa3aTesb
npesomaeHun
534 MonHoe BHyTpeHHee oTparkeHue. lNpeaenbHblA Yroa NOAHOIo BHYTPEHHEro
OoTpaxeHua
5.35 Oucnepcus ceeTa. CNoXKHbIN cocTaB benoro ceeTa. LiseT
5.3.6 Cobupatowme u paccemBatoLme AnH3bl. TOHKaA MH3a. POKyCcHOE paccToAHue
M ONTUYecKasn cu/ia TOHKOM NnH3bI. [TocTpoeHne n3obpaxeHnin B cobupatomx
N paccemBaloWmMx nnMH3ax. Popmyna TOHKOM NINH3bI. YBEIMYEHUe, AaBaemoe
JIMH301M1
5.3.7 Mpeaenbl NPUMEHNUMOCTU FEOMETPUUYECKON ONTUKMK
5.3.8 NHTepdepeHuma cBeTa. KorepeHTHble MUCTOYHUKWU. YcnoBua HabawoaeHus
MaKCMMYMOB W MWHUMYMOB B WHTePdEPEHLMOHHOM KapTUHE OT ABYX
CMH(}A3HbIX KOTEPEHTHbIX MCTOYHUKOB
539 Ovdpakums ceeta. AndpakumoHHas peweTka. Ycnosue HabntogeHMa rnaBHbIX
MaKCMMYMOB NpW NageHNn MOHOXPOMATUYECKOrO CBeTa Ha ANDPAKLMOHHYHO
peLeTKy
5.3.10 |NonApwusaumna ceeta
5.3.11 |TexHW4YecKue yCcTPOMCTBA: OYKU, Nyna, doToannapat, NPOEKLUMOHHbIM annapar,
MWKPOCKOM, TEeNeckon, BOJNIOKOHHAA ONTMKa, AVOPAKUMOHHAA peLleTKa,
nonapoug,
5.3.12 |NpaKTnyeckme paboTbl. MI3amepeHMe noKasatena npenomnenma. UccnegosaHue
CBOICTB M306paKeHM B AInH3ax. HabntogeHne anucnepcmm ceeTa
6 SNEMEHTbI CMEUMANBHOW TEOPUM OTHOCUTE/IbHOCTU
6.1 paHUUbI MNPUMEHMMOCTM KAacCUYeCKon MexaHWKKU. [locTynatbl Teopuu
OTHOCUTENIbHOCTU: WMHBAPMAHTHOCTb MOAYNA CKOPOCTM CBeTa B BaKyyme,
NPUHLUMMN OTHOCUTE/IbHOCTU JNHLWITEMHA
6.2 OTHOCUTENbHOCTb O4HOBPEMEHHOCTU. 3ameaneHne BpeMeHU M COoKpaleHue
O/INHbI
6.3 DHeprma n MMNyabC CBO6OAHOM YacTULbI
6.4 CBA3b MACCbl C IHEPTMEN U UMMNYbCOM CBOBOAHOM YacTuLbl. DHEPrMA NoKosA
cB060AHOM YacTMLbI
7 KBAHTOBAA ®U3UKA

7.1

3/IEMEHTbI KBAHTOBOW ONTUKMN




7.1.1 doToHbl. Popmyna MnaHKa cBA3M saHeprum ¢GoToHA C ero 4YacToTOW. DHeprma n
MMNynbC GOTOHA

7.1.2 OTKpbITMEe U uccnegosaHue potoadpdekTa. Onbitol A.l. CToneToBa. 3aKOHbI
doToaddekTa

7.13 YpaBHeHue dnHwTelHa ana potoaddekrta. "KpacHasa rpaHnua"” ¢otoaddekra

7.1.4 | [asneHue ceeTa. OnbITbl M.H. /lebeaesa

7.15 Xumunueckoe gencrsme ceeta

7.1.6 TexHuyeckne ycTpoicTea: ¢oTosnemeHT, GOTOAATUMK, cOoNHeYHan HaTapes,
cBeToamos,

7.2 CTPOEHUE ATOMA

7.2.1 Mogenb atoma TomcoHa. OnbITbl Pesepdopaa no nccnenoBaHUO CTPOEHMA
atoma. MNnaHeTapHaa mogenb aToma

7.2.2 Moctynatbl bopa. N3nyyeHre n nornoweHne GoTOHOB NPU Nepexose aToma ¢
OZHOrO YPOBHSA 3HEPrMM Ha APYroi. Buabl cnekTpos. CNeKTp ypoBHEN 3HEpPrum
aToma Bogopoaa

7.2.3 BonHoBble cBOMCTBA Yactuu,. BonHbl ge Bponns. KopnyckynsapHoO-BOAHOBOM
Ayannsm. Judpakuma sneKTPoOHOB Ha KpUCTannax

724 CnNoHTaHHOE U BbIHYKAEHHOE M3/yYeHue. YCTPOMCTBO U NPUHUMN paboThbl
nasepa

7.2.5 |TexHUYecKkMe yCTPOMCTBA: CMNEKTpasibHblM aHanu3 (CNekTpockomn), nasep,
KBAHTOBbI KOMMbIOTEP

7.2.6 MpakTuyeckme paboTtbl. HabntogeHme AMHENYATOrO CNEKTPa

7.3 ATOMHOE A4PO

7.3.1 MeToapbl HabaAeHUA U PErUCTPALUM 3TEMEHTAPHbIX YacTu,

7.3.2 OTKpbITME pagnoaKkTMBHocTU. OnbIThbl Pe3epdopaa no onpeaeneHuto coctasa
pPaAnoaKTUBHOIO u3nyyeHunsa. CeoncteBa anbda-, 6eta-, ramma-usnyvyeHus.
BnnaHue paanMoaKTUBHOCTU HA KMBble OPraHU3Mbl

7.3.3 OTKpbITUE NPOTOHa M HeWTpoHa. HyknoHHaa moaenb agpa leiizeHbepra -
MBaHeHKo. 3apag agpa. Maccosoe umncno agpa. Misotonbl

7.3.4 |Anbda-pacnaf. INEKTPOHHbIM U MO3UTPOHHbLIN  beTa-pacnag. [amma-
n3nyyeHue. 3aKOH pagnoaKTMBHOIO pacnaja

7.3.5 DHeprua cBA3N HYK/IOHOB B sigpe. AaepHble cuabl. JedeKT macchbl sapa

7.3.6 ApepHble peakunun. leneHne n cnHTes aaep

7.3.7 AnepHbln peaktop. TepmosagepHbin cuHTe3. [pobaembl M NEpPCrneKTUBbI

AOEPHOM SHEPTEeTUKM. DKONOTMYECKUE aCMNEKTbl ALEPHON SHEPTETUKM




7.3.8 dnemeHTapHble  yactuubl.  OTKpbITME  NO3UTPOHA. DyHAAMeEHTaNbHble
B3aMMoOAEenNCcTBmA
7.3.9 TexHU4ecKkmne yCcTpomcTBa: A03MMETP, Kamepa BunbcoHa, AaepHbIA peaKkTop,
aTOMHas bomba
7.3.10 |MNpaKTnyeckme paboTtbl. WMccnepoBaHMe TPEKOB 4YacTvy (MO roToBbIM
doTtorpaduam)
8 SNEMEHTbI ACTPO®U3NKHN

8.1 Bug 3Be3gHoro Heba. Co3e3gusa, ApKMe 3Be3fdbl, NAaHETbl, UX BUAMMOE
OBUXKeHune

8.2 ConHeuyHasa cuctema. MNnaHeTbl 3emHOW rpynnbl. [NaHeTbI-TMraHTbl U KX
CNYTHWKMK, KapanKoBble naaHeTbl. Manbie Tena ConHeYHOM CUCTEMbI

8.3 ConHuge, poTtocdepa n atmocdepa. ConHeuvHas akTUBHOCTb

8.4 UCcTOYHMK sHeprum ConHua m 38e34,

8.5 3Be3abl, WX OCHOBHblE XapaKTepUCTUKM: Macca, CBETUMOCTb, PaANYC,
Temnepatypa, WX B3aMMOCBA3b. [luMarpamma "cnekTpanbHbIM  Knacc -
cBeTMMOCTb". 3Be3/bl aBHOM nocnenoBaTeNbHOCTM. 3aBUCMMOCTb 'Macca -
CBETUMOCTbL" ANA 3Be34 rMaBHOM NOCNeA0BaTENIbHOCTH

8.6 BHyTpeHHee cTpoeHue 3B8e34. CoBpemMeHHble NpeacTaBaAeHunA O
npoucxoxaeHun u asonaounm ConHua 1 3gesa. 3tanbl }KU3HW 3BE34,

8.7 MneuHbin MyTb - Hawa [anaktMKa. CnuvpanbHaa CTPYKTypa [anakTuKw,
pacnpeneneHve 3Be3a, rasa M noian. MNonoxeHne un asukeHune ConHua B
lanaktuke. Mnockas u chepmnyeckasa nogcmctemol FanakTUKM

8.8 Tunbl ranakTUK. PagmMoranaktnkuy n Keasapbl. YepHble Ablpbl B A4pax ranakTuk

8.9 BceneHHas. PacwmnpeHne BceneHHoli. 3akoH Xab6na. PasberaHuve ranakTuk.
BospacT n paauyc BceneHHoin, Teopua bonbworo B3pbiBa. Moaenb "ropaveit
BceneHHon". PennkToBOE M3y4yeHne

8.10 MacwTabHaa cTpyKTypa BceneHHon. MeTaranaktuka. HepeleHHble npobaembl
aCTpoOHOMMUM

Mposepsaemble Ha EM no ¢pusuke tpeboBaHus
K pe3ynbTaTam 0CBOEHUA OCHOBHOI 06pa3oBaTeNIbHOM NPOrpaMmmbi
cpepHero obuwero obpasoBaHus
Kog Mposepaemble TpeboBaHMA K NpeAMETHbIM pe3yibTaTaM OCBOEHWUA OCHOBHOM
nposepse o6pa3oBaTenbHOM NporpaMmbl cpegHero obuiero obpasosaHus
M Oro

TpeboBaHu

A

1 ChopmnpoBaHHOCTb YMEHMI pacno3HaBaTb PpuUaNYecKMe sBAeHUs (npouecchl) U

06bACHATbL UX HA OCHOBE N3YYEHHbIX 3aKOHOB




Bnap,eHme ocHoBoOnonararvwmmm ¢M3VI‘-I€CKVIMVI NOHATUAMU U  BEINYUHAMMWU,

XapaKkTepuayoLwmmm Gp1snyeckme npoLeceol

ChopmMMPOBAHHOCTD  YMEHUIA NPUMEHATb 3aKOHbl  K/JACCUYECKOW  MEXaHWKM,
MONEKYNAPHON GU3MKM U TEPMOLMHAMUKM, INEKTPOANHAMUKN, KBAHTOBOW PUSUKK
ANA aHanM3a n O6BACHEHUA ABNEHUM MWKPOMMPA, MaAKpPOMMPA M Meramupa,
pasnMuatb ycnoBua (rpaHuubl, 061acTM) NPUMEHMMOCTM (U3NYECKUX 3aKOHOB,
NMOHMMaTb BCeobWMIN xapakTep OyHAAMEHTaNIbHbIX 3aKOHOB M OrPaHUYeHHOCTb
MCNONb30BAaHUA YaCTHbIX 3aKOHOB; aHaAU3MpPoBaTb QU3MYECKMEe MpPOLECCHI,
MCNO/b3yA OCHOBHbIE NOJIOMKEHMA, 3aKOHbI U 3aKOHOMEPHOCTH

ChOpMMPOBAHHOCTL  YMEHMA pa3nnyaTb YCA0BMA  NPUMEHMMOCTM
mogenein Gp1Msnyecknx Ten n npoLeccos (SBAeHN)

ChopMMPOBAHHOCTb YMEHMA PeLIaTb PacyeTHble 3a4a4M C ABHO 3a4aHHOM U HEABHO
3aaHHON (PU3MYECKON MOAENbio: Ha OCHOBaHMW aHanM3a YC/10BUA BblIbMpaTb
dusnyeckne mogenu, oteevatowme TpeboBaHUAM 3a4auun, NPUMEHATb GOPMY/bI,
3aKOHbI, 3aKOHOMEPHOCTU U NOCTYNaTbl GU3UYECKUX TEOpPUIA NPU UCNOJIb30BaHUMU
MaTeMaTUYeCKMX MEeTOAOB pelleHua 3adady, NpoBOAUTb pacyeTbl Ha OCHOBaHMUM
MMEIOLWNXCA [AaHHbIX, aHaAU3MPOBaTb pPe3ynbTaTbl U KOPPEKTUPOBATb MEeToAbl
peLeHMA C y4eTOM NONYYEHHbIX Pe3yNbTaToB

PelwaTb KayecTBeHHbIe 334a4M, TPebyoLWwMe NPUMEHEHMSA 3HAHWUIA U3 Pa3HbIX Pa3aenos
LUKONbHOTO Kypca OU3MKM, a TaK¥Ke MHTerpaumm 3HaHWin U3 Apyrux npeameTos
€CTEeCTBEHHOHAYYHOro LMKANA: BbICTPaMBaTb JIOTMYECKYIO LLENOYKY PaCCYKAEHUN C
OMNopOoW Ha N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U PU3NYECKUE ABNEHUA

BnageHne oCHOBHbIMM METOAAaMM HAYYHOTo NO3HAHMA, UCMOIb3YEMbIMU B GU3IMKE:
NPoOBOAUTL MPAMbIE UM KOCBEHHblE W3MEPEHUs ¢GU3NMYECKMX BENIMYMH, BblGUpas
ONTUMANbHbIA CMOCO6 M3MEpPEHMA W UCNOMb3ys W3BECTHbIE METOAbl OLEHKM
NMorpewHoOCTeN N3IMEPEHNIA, NPOBOANTbL UCCAeA0BaHNE 3aBUCUMOCTEN PUIMYECKMX
BE/IMYMH C MCMNONb30BAHMEM MNPAMbIX M3MEPEHWUN, O6BACHATL NONyYeHHble
pe3ynbTaTbl, CNONb3YA PU3MYECKME TEOPUM, 3aKOHbI M MOHATUA, U AeNaTb BbIBOAbI;
cobnopatb npasuna 6e3onacHoro Tpyaa npy NpoBeAeHUM UCCAeA0BAHUI B PaMKax
yyebHOro sKcnepumeHTa U yyebHO-McCnenoBaTeNbCKOM — AEATENbHOCTU €
MCNoNb30BaHMEM LUMOPOBbIX W3MEPUTENbHbIX YCTPOMCTB M labopaTopHOro
obopyaoBaHus

ChopmMnpPOBaHHOCTb YMEHUI aHaNN3NPOoBaTb U OLEHUBATb NOCNEACTBUA BbITOBON U
NPOU3BOACTBEHHOM  AEATE/NIbHOCTM  YeNOBEKa, CBA3AHHOM C  (PU3MYECKMMMU
npoueccamu, C MNO3MLUUIK 3KOoNOrMyeckon 6esonacHOCTU; MpPeAcTaBAEHU o
PaLMOHA/NIbHOM MNPUPOAONO/Nb30BaHMMU, a TaKKe pPa3yMHOM WCNONb30BaHUM
NOCTUMKEHUA HayKU U TEXHONOTM ANs AafibHEMlIero pasBUTUA 4YeloBeYecKoro
obuecTtsa

OBnapgeHue pasnnMyHbiMKM  cnocobamu pabotbl ¢ MHPoOpmaumen ¢GusnMyYeckoro
COAEpPKaHMA C MCNONb30BAHMEM COBPEMEHHbIX WMHPOPMALMOHHBIX TEXHONOTUN;
pa3BUTUE YMEHUN KPUTUYECKOTO aHan3a M OLLEHKM A0CTOBEPHOCTU MOyvyaemMomn
nHpopmaumu
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ChopmMMpPOBAHHOCTL YMEHUI NPUMEHATb OCHOBOMO/AralolmMe acTPOHOMUYECKME
MOHATUA, TEOPUM WU 3aKOHbI ANA aHAaNM3a U 0B6bACHEHMA U3NYECKMX MPOLECCOB,
MPOUCXOAALMX HA 3Be34aX, B 3BE3AHbIX CMCTEMAX, B MEXKranaKTUYeCcKon cpesae;
[ABUKEHUA HebeCHbIX Te, 3BOOLMY 3Be34 U BceneHHow




MepeueHb 3neMeHTOB cogepKaHusa, npoBepaembixX Ha EM no pusuke

Koa Kopg, MpoBepAemblii 91EMEHT COAEPKAHUA
pasg, | anemeHT
e a
najte
Mbl
1 MEXAHUKA
11 KUHEMATHUKA
1.1.1 |MexaHuyeckoe pgaBuxKeHne. OTHOCUTENBHOCTb  MEXaHWYECKOro
ABuKeHuA. Cuctema otcyera
1.1.2 |MatepuanbHan TOYKa. z A TPacKTOpHUs
Ee pagnyc-seKkTop:
)= (x(0) v (), 2(1)), /A7
TpaeKropus, 7
nepemeLleHue: 9] - 8
}
Ars=r(t)—r(t)=n—a= - - x
=(Ax,Ay,Az) ’
nyTb.
CnoxeHune nepemeLLeHui:
Arp=Ar, + Ay —
1.1.3 | CKopocCTb MaTepuanbHOMN TOYKMU:
Ar- :
U= =r= (U,U,U)'
X z
At At—0
Ax - ; .
L= =X, aHanormyHoL =Yy ,v =2,
X t y t z t
At At—0
CnorkeHue ckopoctent: V3 =0, +0, = -
BbluncneHne nepemMeLLeHNs U NYTU MaTEPUAIbHON TOYKN NPU NPAMOJANHENHOM
OBUXEHUN BAOb OCU X MO rpadmKy 3aBUCUMOCTU Uy (t)
1.1.4 Av. .
YcKopeHue maTepuanbHOM TOYKK: &= =L-= (C’ ,a,a ),
At At—0 ' e
Av - - .
f— X — J—
a = —(U),aHanoquHoa—(U),GZ(U).
X X t y y z Z t
At At—0 ‘
1.1.5 |PaBHOMEpHOE NPAMOJIMHENHOE ABUMKEHUE:
x(t) = X, +V,,t




Uy (1) =00, = const

1.1.6 |PaBHOYCKOpEHHOE NPAMOJINHENHOE ABUMKEHME:
a t?
x(t)=xo+Voxt + ¥
2
Uy (t) =V +art
a, =const
2,2
V.-V =20 (X —x
2x Ix x( 2 )1
L, +v,
Mpw ABMKEHUM B OAHOM HanpasBaeHnm nyTb S= -t
2
1.1.7 |CsoboaHoe nageHue. YckopeHue cBoboaHOro
nageHus. [iBukeHne Tena, bpoLleHHoro nog yraom
O K ropn3oHTy:
x(t) =xo0+Vot = X0 +0g cOs -t
L T
gt ‘ gt lg
y(t)=y +ut+ 7 =y +vsina-t— —
0 oy —2 0 0 2
Vo a
ﬂu(t) =Ugx =Up COSQL
_ O X x
| Lq,(t) =gy + gyt =Vg sina— gt
ugx:O
L g =—g=const
y
1.1.8 |KpuBonunHeliHoe asukeHue. [IBUKEHNE MaTePUaIbHON TOYKN MO OKPYKHOCTH.
YrnoBas u NMHeMHaa CKOPOCTb TOUYKM: V=WR . Mpn paBHOMEPHOM ABUMKEHUN
21
TOYKM MO OKPYXKHOCTN W = ?= 2nv
v’ 5
LleHTpocTpemMuTenlbHOE YCKOPEHUE TOUKM: Quc 2;:(» R. MonHoe yckopeHue
MaTepmasibHOM TOUKK
1.1.9 |Tseppoe Teno. lNoctynatenbHoe U BpalLaTesibHOe ABUXKEHME TBEPAOro Tena
1.2 ANHAMUWKA
1.2.1 |WHepumanbHbie cuctembl oTcyeTa. [lepBbin  3aKoH HbloToHa.  MpuHUMN
oTHOcUTenbHOCTU Mannnen
1.2.2 m

Macca Ttena. [ThoTHOCTbL Bewecrtea: P= __
%4




1.23

Cuna. MpuHLMN cynepnosnunn cun: Foaopeicrs = F1+ Fo + ...

124

BTopo# 3aKoH HbtoToHa: ansa matepmanbHom Toukm B MCO

F=ma; AP = FAt npu F= const

1.25

Tpetnii  3akoH HbloTOHa AnA  MaTepuanbHbIX -~ 0~
Touek: fF3=-F,; — By £y

1.2.6

3aKOH BCEMMPHOrO TATOTEHMUA: CUbl NPUTAXEHUA MEXAY TOYEUHbIMMU Maccamm
m,m
— 1" 72
paBHbl F=G = °|
RZ

Cuna Ttaxectn. LleHTp TaxkecTu Tena. 3aBUCMMOCTb CUJIbl TSXKECTU OT BbICOTbI h
HaZ NOBEPXHOCTbIO NAaHeTbl paguycom Ro:

GMm
mg = (—z—

R0+h)

1.2.7

Cuna ynpyroctu. 3akoH lNyka: Fx = -kx

1.2.8

Cuna TpeHua. Cyxoe TpeHue.

Cuna TpeHus ckonbxenma: fr, =N

Cuna TpeHua nokos: Fr, SUN

KoadpumumneHT TpeHusa

1.2.9

FL
[asneHune: P=__

S

13

CTATUKA

131

MoOMeHT cnnbl OTHOCUTE/IBHO OCK BPALLEHUA:

||V|| =Fl rpe | - nneyo cunbl F OTHOCKUTENBHO OCH,
npoxogAleli yepes Touky O nepneHAUKyNApHO
PUCYHKY

F

1.3.2

U,eHTp macc TeNa. U,EHTp macc CUCTEMDI MaTepunasibHbIX TOYEK:
m,F, + m,r, +
L =

LM,

. B ogHopoagHOM none TaxKecTu (g_,= const) LLeHTp macc Tena
m+m +..

coBMagaeT C ero LLEHTPOM TAXKECTU

133

[|[Mi+M3+..=0

Ycnosus paBHoBecus TBepaoro tena B UCO: VH' F 4.0

1.3.4

3akKoH lNacKansa

1.3.5

[laBneHue B UAKOCTH, NOKoALWeica B UCO: P = P, +pgh




1.3.6

3aKoH ApXMMEﬂ,a: FA_;X = _PBbITecH ) -

ecnn teno un }¥unakoctb nokoATca B UCO, To Fapx = PEVasirect

YcnoBsue nnaBaHuA Ten

14

3AKOHbl COXPAHEHWA B MEXAHUKE

141

Mmnynbc maTepmanbHOM TOUKK: P =MV

1.4.2

Mmnynbc cuctembl Ten: P=p;+ P, +... =

143

3aKOH M3MEHEHMA U COXpaHeHnAa nmnynbca:

B MCO Ap_IA( p1_+ p2_+) = FlB:emHAt+ ZB:eLuHAt_'_"';

8 CO Aij( p1+p2='*...):07ecny| FlB:;LUH_'_FZBHeLLIH-i_"_'.:

PeaKkTnsHoe asuxeHne

144

PaboTa cunbl Ha manom nepemeweHnn:

0
F
A= ‘FA} br"{cos a=F, -Ax (

145

MoLwHOCTb cnnbl:
ecnu 3a Bpemsa At paboTta cunibl M3MeHseTca Ha AA F
, TO MOLHOCTb CU/bl

I

p

At

= F -0-cosa

At—0

14.6

KnHeTuyeckan aHeprusa matepmnanbHOM TOUKK: Ewu = =

3aKOH U3MEHEHUA KNUHETUYECKOoM IHEPIrnn cncTtembl MmatTepmasibHbiX TOYEK: B
nco AE,,, =A, +A, +...

14.7

NoTteHunanbHan 3HEeprunAa:

,£||I'|F| I'IOTeHLI,VIa}'IbeIX cun A]Z = ElﬂOTEHLI, - EZHOTEHLI, = _AEHOTQHU' .

I'IOTeHLI,I/IaanaFl Hepruna N\aTepmaﬂbHOH TOYKM B OA4HOPOAHOM MoJie TAXKECTU.
Enoreny, = mgh

MoTeHUManbHas aHeprua ynpyro 4ebopMmMpoBaHHOro Tena:

kx?

noteHy 2

1.4.8

3aKOH U3MEHEHMA U COXPAHEHUA MEXAHNYECKOM IHEPTUM:




Emex = Exun + EI'IOTEHLI,,

B MCO AEM(E)( = ABCeX HenoTeHL,. c1n »

B NCO AEmex = O, ecnu Ascex HenoTeHL, cun = 0

1.5 MEXAHUYECKMUE KONEBAHWA U BOJTHbI
1.5.1 |FapmoHMYecKne KosiebaHma maTepmnanbHOM TOUKN. AMnanTyaa u pasa KosiebaHuii.
KnHematnyeckoe onucaHume:
x(t) = Asin (wt + o),
v(t)=x
x( ) 14
a (t) =(U) =—w2X(t):> a +w’x=0, rge X - CMeleHNe M3 MNONOKEHMA
X Xt X
paBHOBecCHA.
OnHamunueckoe onucaHue:
max = -kx, rae k = mw’ . 3T0 3HaumT, uTo Fx = -kX.
JHepreTnyeckoe onncaHue (3aKOH COXPaHEHUA MEXAHUYECKOW SHEPTUM):
2 k 2 2 kAZ
mv + X MY max _ X const
2 2 2 2
CBA3b aMNAUTYAbl KONEBAHUIM CMEeLLEHUA MaTePUANIbHOM TOUYKM C aMNANTY4aMMU
KonebaHni ee CKOPOCTU N YCKOPEHUA:
LV =wA,a =w’A
15.2 2n 1
Mepuopg, n yactoTa Konebannin: I = __ = _,
w Vv
Neproa manbix cBO6OAHbIX KonebaHni MaTeMaTUYecKoro MasaTHuKa: | = 2“\/_5.
g
. [m
Mepwuog cBob6ogHbIX KONEbAHUM NPYKUHHOTO MaATHUKa: T =21 |__
k
1.5.3 | BblHy»KAeHHble KonebaHua. PesoHaHc. Pe3oHaHCHas KpuBas
1.5.4 |MNonepeyHble 1 NPOAO/IbHbIE BOJIHbI. CKOPOCTb PACNPOCTPAHEHMA U A/IMHA BO/HbI:
A=0T=
;.
NHTepdepeHuma n gudpakuma BoaH
1.5.5 |3ByK. CKOpOCTb 3BYKa
2 MONEKYNAPHAA ®U3UKA. TEPMOANHAMUKA

21

MOJIEKYNIAPHAA ®U3UKA




2.1.1 |Mogaenu cTpoeHus ra3os, XUAKoCcTel 1 TBepabix Ten. MNycTb TepMmogmMHammnyecKasn
cuctema (teno) coctomt ns N 0AMHAKOBbLIX MONeKyN. Toraa KoIMYecTBO BeLLLEeCcTBa
N m
Vv=_ = —,
N,
rae Na - uncno Asoragpo, m - macca cuctemsl (tena), M - monsapHasa macca
BelwecTsa
2.1.2 |Tennosoe ABUXEHME aTOMOB U MOJIEKY/ BELLECTBA
2.1.3 |B3auMmopgeicTBme YacTuL, BELLEeCTBa
2.1.4 |Andody3una. bpoyHOBCKOe ABUKEHNE
2.1.5 |Mopgenb ngeanoHoro rasa 8 MKT
2.1.6 |CBs3b MeXKay AaBNEeHUEM U CpeaHEN KUHETUYECKOM 3HEPTMEN NOCTYNaTeNbHOro
TEn/0BOro ABMMKEHMA MONEKY/ MAeaNnbHOro rasa (ocHoBHoe ypaBHeHue MKT):
1 - 2 moU2 | 2 N
p=_mynv= _n:| = N+, FAE Mo - MACCa OAHOW MOSIEKYANbl, M= — -
3 3 2 3 v
KOHLLEHTpaumMa MONeKyn
2.1.7 |AbcontoTHaa Temnepatypa: T=t°+273 K
2.1.8 |CBs3b TemnepaTypbl ra3a co cpeaHen KMHETUYECKON SHEPTrMen NOCTyNaTebHOrO
TENA0BOr0 ABUKEHUA €r0 MOSIEKY:
2
my ), 3
noct — —kT
2 2
2.1.9 |YpaBHeHMe p = nkT
2.1.10 |Mogenb naeanbHOro rasa B TepMmoaAnHaMUKeE:
YpaBHeHne MeHaeneesa — KnaneiipoHa
LBblpameHMe ONA BHYTPEHHEN 3Heprum
YpaBHeHne MeHgeneesa - KnanelipoHa (npumeHmmble Gopmbl 3anncu):
m RT
pV=""RT=VRT =NkT p=P"—y
]
BblparkeHne 4ana  BHYTPEHHEA 3HeprMM OAHOATOMHOINO WAeasibHOro rasa
(npmeHMMmble popMmbl 3anmcK):
3 3 3m 3
U=_VvRT= _NkT= __RT=vcT= pV
2 2 2 u v 2
2.1.11 |3akoH [JanbToHa AnA faBAEHUA CMECU Pa3peXKeHHbIX ra3os:
pP=p1 + P2 + ...
2.1.12 [M3onpoueccbl B pasperKeHHOM rase C MNOCTOAHHbIM uYucnom monekyn N (c




NOCTOAHHbIM KOIMYecTBOM Bewectea V):
nsotepma (T = const): pV = const,
p

nsoxopa (V = const): T_= const |

<

nsobapa (p = const): T = const
paduryeckoe npeacraBneHme nsonpoueccos Ha pV-, pT- u VT-guarpammax.

Ob6beanHEHHDbIM ra3oBblii 3aKOH:

\Y
LIS const
T

ANA NOCTOAHHOIO KON1IM4eCTBa BeLWLECTBA v

2.1.13 |HacbilweHHble N HeHacblWweHHble napbl. KayecTBeHHaA 3aBUCMMOCTb MJAOTHOCTU U
[aBNeHNA HaCbIWEHHOrO Mapa OT TeMnepaTypbl, UX HE3AaBUCMMOCTb OT 06bema
HacblIWEeHHOro napa

2.1.14 |Bna)XHOCTb BO3AyXa.

Prasa (T) Prss (T)
OTHOCUTE NbHaA BAasKHOCTL: = T = T
pHaCbIIJJr napa ( ) p HacbIL,. napa ( )

2.1.15 |MU3meHeHue arperaTHbIX COCTOAHMI BELLECTBA: MCMAapeHWE U KOHAeHcauus,
KUneHme XUaKocTtu

2.1.16 |MU3meHeHMe arperaTHbIX COCTOSIHUI BELWWLECTBA: NAaBJAEHME U KPUCTaNAn3aumusa

2.1.17 |NpeobpasoBaHue sHeprnun B $pa3oBbIX Nepexoaax

2.2 TEPMOANHAMMUKA

2.2.1 |Tennosoe paBHOBecue n TemnepaTypa

2.2.2 | BHyTpeHHAA 3Hepruna

2.2.3 |Tennonepepaya Kak cnocob M3MeHeHUA BHYTPEHHEN 3Hepruun b6es
cosepweHunsa paboTbl. KOHBEKUMA, TENNONPOBOAHOCTb, U3NyYeHNE

2.2.4 | KonunyecTtso TennoTbl.

YaenbHas TennoeMKocTb BelecTsa ¢: Q=CcmAT
2.2.5 |YpenbHada Tennota napoobpasoBanHua L: Q =Lm.
YaenbHada Tennota nnasneHua A Q = Am
YaenbHaa TennoTa cropaHma Tonamea g: Q = gm
2.2.6 |3nemeHTapHan pabota B TepmoguHamuke: A= PAV  Bplumncnenme pabotbl no




rpadmky npouecca Ha pV-anarpamme

2.2.7 |lMepBbli 3aKOH TEPMOANHAMMKM:
Q=AU +An = (Uz —U1)+A12 )
AanabaTa:
Q,=0=>A,=U,-U, =-AU,,
2.2.8 |BTopo# 3aKOH TepmoanHaMUKKN. HeobpaTumble npoLecchl
2.2.9 |MpuHUMNbI AeNCcTBUA TENNOBbIX MawnH. KMA4:
— A3a uukn — QHal’p - pxon L1_ QXon |
QHarp QHarp QHarp
2.2.10 |MakcumanbHoe 3HaveHune KMA. Unkn KapHo:
max — — Harp ~ Txon :1_
r] r]7-)(011
Kap
I
T Harp Harp
2.2.11 |YpaBHeHue TennoBoro 6anaHca: Q1+ Q2+ Qs +...=0
3 SNEKTPOONHAMMUKA
31 SNEKTPUYECKOE NMONE
3.1.1 |3neKTpu3auma Ten U ee NPOABAEHUA. DNEKTPUYECKMI 3apsaa. [Ba BMAa 3apaaa.
dneMeHTapHbIN SINEeKTPUYECKMI 3apAs,. 3aKOH COXPaHEHUA 3NEeKTPMUYECKOro 3apasa
3.1.2 |B3aumogpgeiicteue 3apagos. ToyeyHble 3apaabl. 3akoH KynoHa:
B O4HOPOAHOM BELLECTBE C ANINEKTPUYECKOM NPOHMULLAEMOCTbIO €
AT AR 2
er? 4nee r
3.1.3 | dneKTpuyeckoe none. Ero aencremne Ha anekTpuyeckme 3apaapl
3.1.4 go—F
Hanpa»KeHHOCTb aneKTpuyeckoro nona: &=
qnp06Hbu71
_. 9
Mone ToueuHoro 3apaga: £ =k |
r 2
’
oAHopoaHoe none: F = const .
KapTUHbI IMHMUIA HanPAXKEHHOCTM 3TUX NONEN
3.1.5 |MNoTeHUNaNnbHOCTb 3/1EKTPOCTATUYECKOro NOAA.

PasHocTb NOTEHLLMANOB N HAaNpAXKeEHNE:




An=q(b1—¢2)=—qgAd=qU .
nOTEHLI,VIaﬂbHaFI SHEpPrmna 3apAaga B a/1EKTPOCTAaTUHECKOM None:
W=qd.

A=-AW

w
NoteHuwnan INEKTPOCTATUYECKOIo NoNA: d) = _.

q

CBA3b HaMPAXEHHOCTU MONA M Pa3HOCTU MNOTEeHUManoB A4 OAHOPOAHOro
aneKkTpocTaTuyeckoro nons: U = Ed

3.1.6 |MpuHLMN CYynepno3nLLnmM SNEKTPUYECKMX NONEN:
E=E +E+..., P=d1+d2 +...
3.1.7 MpOBOAHMKM B INEKTPOCTAaTUHECKOM NoNE. YCN0BUE paBHOBECUA 3apPAL0B: BHYTPHU
NPOBOAHWKA F =, BHYTPU M HAa NOBEPXHOCTM NPOBOAHMKA ¢ = const
3.1.8 |[noNeKTPUKMN B aNeKTpocTaTU4ecKom none. unanektpruyeckasa NpoHULAEeMOCTb
BeuwlecTsa €
3.1.9 q
KoHaeHcaTop. dneKTpoemKocTb KoHaeHcaTopa: €= .
€€,S
DNeKTPOeMKOCTb MAO0CKOro KoHaeHcaTtopa: €=~ =¢&C
d 0
3.1.10 |NapannenbHoe coegnHeHMe KOHOEHCATOPOB:
q = q]_ + qZ + veey Uj_ = UZ =.., Cnapann = Cl + CZ + ...
MNocnepoBaTenbHOe coeaMHEHME KOHAEHCATOPOB:
1 1 1
U=Ui+Us+..,0q1=02=..., C—m =C_1+ C_z+
DHeprua 3apAKeHHOro KoHaeHcatopa: We=""= =_
p p A p 5 ) 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
3.2.1 - Ag ——
Cuna TOKa: . MocToAHHbIM TOK: | = const
At At—0
[na noctoaHHOro ToKa q = It
3.2.2 | Ycnoswusa cyw,ecTBOBaHUA INEKTPUYECKOTO TOKaA.

HanpsaxeHne U n 34CE




3.2.3

)
3akoH Oma ans yyactka uenu: /=

R

324

3ﬂeKTpW—IeCKOG conpoTuBaeHMeE. 3aBMCUMMOCTb conpotneaneHna ogHoOpPoOOHOro
npoBOAHMKaA OT €ro  AJinHbl M cedeHua. YpenbHoe
conpotnusneHune

BewecTtea. R=p _
S

3.2.5

CTOPOHHUX CUN

McTouHMKmM ToKa. 9AC UcToYHMKa ToKa: E=
q

BHyTpeHHee conpotueaeHne NCTOYHMNKa TOKa

3.2.6

3akoH Oma g5 NONHOM (3aMKHYTOM) aneKTpuyeckoi uenu: E = E
E ¥
IR+Ir,oTkyga /= — R

R+r

3.2.7

MapannenbHoe coegnHeHne NPOBOAHMKOB:
1 1 1
I=li+l+.,Ui=Us=.., g — =7 R—+---.

napann 1 2
NocneposaTtenbHOe coegMHEHME NPOBOAHNKOB:

U=Ui+Ux+..,,l1=lh=..,, Rioccn=R1+R2 + ...

3.2.8

Pabota anekTpuyeckoro ToKa: A = IUt.
3akoH xoynsa - NleHua: Q = IRt.

2
Ha pesuctope R: Q=A=1 Rt = Ut = U_t
R

3.2.9

AA
MOLLHOCTb 31eKTpUUecKoro Toka: P =
At

At—0

2
Tennosas MOLLHOCTb, BblAenaemas Ha pesuctope: P=/R= U_ =IU.
R

CT.cun

At

MOLLHOCTb UCTOYHMKA TOKa: P = =El

At—0

3.2.10

CBO6OAHbIE HOCUTENN INEKTPUYECKUX 3apAL0B B NPOBOAHMKAX. MexaHU3mbI
NPOBOAMMOCTM TBEPAbIX METANINIOB, PACTBOPOB M PACN/IaBOB 3/1EKTPO/IMTOB, ra3os..
MonynpoBogHMKK. NonynpoBOAHUKOBbIN ANoA,

3.3

MAITHUTHOE NMONE

331

MexaHn4yeckoe B3auMoaencTBue MarHMToB. MarHMTHoe nosie. BeKTop marHUTHoOM

NMHAYKUMK. MPUHLMN CynepnosvumMm MarHuTHbIX nonei: B=B,+8, +... —




JInHun MHAOYKUNN MAalrHUTHOIO nonaA. KapTVIHa JNINHUIN MHOYKUMUN MAarHMTHOTO nonAa
noaocoBoro un I'IOLI,KOBOO6pa3HOI'O NOCTOAHHbIX MarHNToOB

3.3.2

OnbIT IpcTesa. MarHMTHOE Nose NPOBOAHUKA C TOKOM. KapTUHA IMHUIN MHAYKL MM
MarHUTHOrO NoANA AJ/IMHHOrO NPSAMOro NPOBOAHWKA M 3aMKHYTOrO KOJ/IbLLEBOrO
NPOBOAHMKA, KaTyLLIKM C TOKOM

333

Cuna AMnepa, ee HanpasAeHUE N BE/IUYNHA:
Fy = IBl sina, rge O - yron mexay HanpasieHMeM NPOBOAHMKA 1 BEKTOPOM B~

334

Cuna JlopeHua, ee HanpasneHue u BennumHa: Fnop = |CI|UB sina, rpe @ - yron

MeXAy BeKTopamn U un B~ [BUXKeHMe 3apaKeHHOW 4acTuubl B OAHOPOAHOM
MarHMTHOM none

34

SNEKTPOMATHUTHAA MHOYKUMNA

34.1

MNoTokK BEKTOpPa MarHUTHOM MHOYKUNA: T ? B

®=B,S=BScosa / Iu/;

3.4.2

ABNeHNE 3IEKTPOMATrHUTHOM MHAYKUMK. D0C MHAYKUUK

343

3aKOH 3/1EKTPOMArHMTHOM NHAYKUnM Papagesn:

AD
E=—__
' At

=—0

t

At—0

344

3AC HAYKLUMN B NPAMOM NPOBOAHUKE AJINHOM |,

5
\ 1”

OBUXKYLLLEMCA CO CKOPOCTbHO \Y(Ul /5 B / \%{
04HOPOAHOM MarHMTHOM nose B: /”’ 0 o
!

2,

|Ei |= Blucosa, rpe @ - Yron mexnay BeKTopom B 1 Hopmanbio N R NAOCKOCTH, B

KOTOPOI1 iexkaT BeKkTopbl T 1 U ecn 1B uvLB, 10 E |: 3/0

345

Mpaswnno JleHuya

3.4.6

(0]
MrayktmeHoctb: L= _ uan ® = LI
/

Al ,
CamounHaykuma. 4C camonHAayKunn: E = —L =—Ll t
” At

At—0

3.4.7

LI?
3HepI'MF| MArHMTHOIoO NOoNA KaTyWwKn C TOKOM: W, =

35

SNEKTPOMATHUTHBIE KONTEBAHWA N BOJTHbI




3.5.1 |KonebaTtenbHbir KOHTYp. CBOOOAHbIE 3NEKTPOMArHUTHbIE
KonebaHua B MaeanbHOM KonebaTenbHOM KOHTYpe: C I
Q q(t) = gmax sin (wt + o)
t I(t)=g=wg cos(wt+d )=/ cos(wt+¢d )
t max 0 max 0
2n 1
dopmyna TomcoHa: T =21 \/L—COTKyp,a w= _= ___ .
T JLC
CBA3b amMnAuTyAbl 3apAfa KOHAEHcaTopa C aMNAMTYAOW CWUAbl TOKa npu
CcBOOOAHDBIX 3/MEKTPOMArHUTHbLIX KoNebaHuAX B UAEaNbHOM
KonebaTenbHOM
— max
KOHTYype: 4 =
max N
3.5.2 | 3aKOH COXpaHEeHUs IHEePrum B MaeabHOM KonebateslbHOM KOHType:
2 2 2 2
cu +Ll _cus L. _ L. _ const
2 2 2
3.5.3 | BbIHY}XAEHHbIE 3NEKTPOMArHUTHble KonebaHuA. PesoHaHc
3.5.4 |MepemeHHbIN TOK. Mpoun3BoACTBO, Nepedadya M noTpebaeHne sneKTpuveckom
aHeprum
3.5.5 |CBoiCcTBa 3/1EKTPOMArHUTHbLIX BOJIH. B3aMmHas oOpueHTauMa BEKTOPOB B
3/1eKTPOMArHMTHOM BoHe B Bakyyme: E 1L Bl ¢
3.5.6 |LWKana a/1eKTPOMarHUTHbIX BOJIH. lpUMeHeHue 31eKTPOMArHUTHbIX BOJIH B
TEeXHUKe U bbITy
3.6 ONTUKA
3.6.1 |MpaAamonnHenHoe pacnpocTpaHeHMe cBeTa B OAHOPOAHOMN cpeae. TOYeYHbIN
WUCTOYHUK. Jlyy cBeTa
3.6.2 —
3aKOoHbI OTpaXkeHua ceeTa. A =P
alP
S
3.6.3 |MocTpoeHune n3obpaxkeHuin B NI10CKOM 3epKasie
3.6.4 |3aKOHbl NPeNoMneHus ceeTa. '
n
1

Npenomnenve ceeta: N;sin a=n, sinf
ABCONIOTHbIN NOKa3aTeNb NPE/IOMIEHUSA:




Xopa nyyen B npusme.
CooTHOWeEHME  4YacTOT W COOTHOWEHWEe AAMH  BOAH  NpU

nepexoze MOHOXPOMATMYECKOro CBeTa Yepes rpaHuLy pasaena
OBYX ONTUYECKUX Cpea,:

V; =V,, nA =nh,

3.6.5 |[llonHOe BHYTpeHHee OTpaXKeHuUe.
MpefenbHblii  yron  noaHoro  BHyTpeHHero 2= )
OoTparkeHusA:
. 1 n,
sina,, =—=
n n
OTH 1
3.6.6 |Cobupatowme n paccemsarowme nMH3bl. TOHKaA AnMH3a. POKYCHOE paccToAHUE U
1
ONTUYECKana cuna TOHKOM AnH3bl: D= __
F
o N
3.6.7 |Popmyna TOHKOM NINH3bI: d
|
1 1 1
—_t —= —. H F
d f F
) AN\,
YBenunyeHne, JaBaemoe JIMH30M: f
h_f
r: _: _|. \/
H d 1
D<0=F= _<0,
. D
B cnyyae pacceunBatoLwen AnH3bI:
h_ ¥
N=_-= _|<1
H d
3.6.8 |Xog nyya, npoweawero AWMH3Y Mog MPOU3BOJIbHBIM YIZIOM K €e T[N1aBHOM
onTMYeckon ocu. [locTpoeHMe u300parkeHUt TOYKUM M OTpPe3Ka NpPsAMON B
CO6MpaloLWMX U PacCENBAIOLLMX IMH3AX U UX CUCTEMAX
3.6.9 |®doToannapat Kak onTUYeCKunii Nnpnbop. Mnas Kak onTMYecKas cuctema
3.6.10 |UHTepdepeHuma cBeTa. KorepeHTHble WCTOMHMKK. YcnoBuA HabawogeHua
MaKCMMYMOB U MMHUMYMOB B MHTEPdEPEHLMOHHON KapTHUHE OT ABYX CUH(bA3HbIX
KOrepeHTHbIX MCTOYHMKOB:
A
MaKCcUMyMbl - A=2M_ m =0, +/-1, +/- 2, +/-3, ...,
2
A
MuHamymbl - A=(2m+1)" m=0,+/-1, +/- 2, +/-3, ...
2
3.6.11 |Ondpakumna ceeta. AndpaKkumoHHas pelueTKa. YcnoBme HabnwAeHUA FNaBHbIX

MaKCMMYMOB MpPY HOPMA/IbHOM MaZeHMM MOHOXPOMATUYECKOrO CBETA C AJ/IMHOM
BO/IHbI A Ha pelieTKy c nepmuogom d:




dSind)m :m}\/ m=0/ +/_ 1r +/_ 2/ +/_3/

3.6.12 |Oucnepcua ceeta
4 KBAHTOBAA ®N3NKA
4.1 KOPMYCKY/IAPHO-BONTHOBOW AYA/IN3M
411 rmnoTesa M. MnaHKa o keaHTax. ®opmyna Mnaxka: E=hv
4.1.2 hc
®oTOHbI. SHeprus ¢poToHa: E=hv="_=pc.
A
E hv h
Umnynbc poToOHa: P= _= _ = _
c ¢ A
4.1.3 | doToadpodeKT. OnbiTol A.l. CToneToBa. 3aKoHbl GoTOIPDEKTa
4.1.4 |YpaBHeHMWe dNHWTeNHa gna ¢oToadpdeKTa:
Ed)OTOHa = Asblxop,a + Exun max,
h 2
Eo=mw="Ca =mw =" mo
roe doToHa S BbIX0Aa Kp _r EKI/IHmaX = e = eUaan
A A 2
4.1.5 |[OaBneHue ceeTa. [laBneHune cBeTa Ha NONHOCTbIO OTPaXaloLLYO NOBEPXHOCTb U Ha
NONHOCTbIO NOrNOLWAIOLLYI0 MOBEPXHOCTb
4.2 OU3INKA ATOMA
4.2.1 |MNnaHeTapHaa moaenb aToma
4.2.2 |MNoctynatbl bopa. N3nyyeHne u nornoweHne GoOTOHOB NpU Nepexose aTtoma C
OZHOrO YPOBHA 3HEPIUM HA APYrOiA:
h
o= = -E |
mn }\mn n m
4.2.3 |/lnHelyaTble CNEKTPbI.
CnekTp ypoBHel 3Heprum aToma Bogopoaa:
—13,69B
E = ,n=1,2,3, ..
n n2
43 ®U3MKA ATOMHOIO A4PA
4.3.1 HyknoHHaa mogenb agpa leiseHbepra - MBaHeHKo. 3apsag aapa. Maccosoe uncno
aapa. Msotonol
4.3.2 | PagMoOaKTUBHOCTb.

Anbda-pacnan; ZAX —>A: Y+ ‘He

-2 2’




beta-pacnag.

o A
dnektpoHHbii B-pacnag: "X A Y+ C%etv ~

e

o A
NMo3uTpoHHbIN B-pacnag X —>Az_1Y +0 ey

e

I'aMl\/\a—M3nyL|eHme

t
4.3.3 3aKOH pagMoaKTUBHOrO pacnaaa: .
N(t)=N,-27

t
MycTb M - Macca paguoaKkTMBHOrO BelecTsa. Toraa _
m(t)=m,-27

4.3.4 |fApepHble peakumn. NeneHue U cMHTE3 aaep

dusznka

Ay OFB T ORI PG HIOHK

FHBUE]H] JFETOHE AEEEE MO KRHE CHEH IV 3HHB B ammumameﬂw@mmm X
GUHIVAUGB IAGEH [PRIHO HDHET {I0K CabHIAPE] CIT OFeT TD CICTRHOY [T8Y, (IFEORET [200B HEN
TP YT [HGHD FaH BHEH T IV D HEHTZRIAEHK SR NORT CEHIID (BEb \ORY 1B BENBI[HE 1B EHHENI
NIHTMO BTy G A'FRE C NI TN REHNTISF EH/DIK (KB (3BT (ORI HEHH e
"TOHO [IIZNEIO M HO V3 [ ENATI[ING]

Qeta «4», €UV OIFET VEHA VIBERPET GHEBIENRHAMK Oy F Qg

«O», HAHEBWDEEHACETEHIONE) HIIHEIB (SIHEEIEHBHEVOTAN €3 WU (FEC [2He
VBFEHENMIED ATV NI T YREHBNTVV B TK RS 0V UGGy QU Ve (Ve [BKIDEB U
NORT IX HIPHI Q@IS HO UVIC KB HOVIEH

Qea«3» coIc] VA EHEGIPEIEO [T GRARRIGYHY T (200NN SEEHVZA0GHER] HBORE HET
OJRHE b BYREHRIIB REa Qi e [[EACBHE /HHE1aY JRE OG0 MEJEE e [[HEAb Oy EHa
FEATM[HEFIICT 3/ C KIUEEHEVOE (Y] 0 Y LEC [IM[E e THGHIK IR OB (1
JAyCIIe e LTV IVBK EDED e@e@eIpOvaeTap iy e @ee/px T DG G qie!
Qa2 CERIC] MG He (BT CHEBHSHANT)GHAB COFECIHHC THORHAH NG V(Y CII@EEQ K
VIHIOERS “EVHEDOTIO JH AR 3.

(eHa IMBEHB KA B [0

Qgra«d CrRICIA O HDHIUHCHGES GHKUDER OFHHC (ORI /QGCHYET IREIBE FHDHHE
KHWHH [T, FHDHHE F BTKMTEE C TRPBHMITIIM

Qa4 CoACIA MY HDHHYAUHEHE HMIEVHYB e @ QoapiofiviguoenEn e ek
.
Qe3> CERIC] EHYEIKIZEIHO FHDHATIE Miee 2,/ 3 REATHOL MHQCITHe @ Qo KR I BKIEDERS 16




@egIp@VQiEpaiai e e T e QUHEDYEHOMITEX OER I EHE HHI
.

Qgra«2» CERIC] @YD QHIKVHDERB EHD HPY JH BRI MMEIEOHDIE0M®E 2/ REAHDL]
(deHa EERIBHX (360

Qgra«d CERAS] VAYHIGI FHDHET 20y BITHMIIRe C (D
RqEH QETIEHONPLIHHOMADEr OO (Y(HE RE GEbIFRNT B M[PHE (RISHERIK D) Ee
REAEH [E3/ECB BRNE (O TEGRHA [REAT R GSIRHTT [ZEIHO VAR B HET RE 3AMY] TOURI
POHY WIe¥ [[ApR) [PRIBOBDEET 318 [HHE! (FHEGI0CRMPEREGCDET [PREE BHDHHE [RRABHK
POY, HDHHE H BOM JPBE C TRPERM

XM

Qgra“4» CERTC] @VHDEDIEGRHAKAEES”, 16D/ THIEDED e @ Qo uIMgLHI0
.
Qe ¢3» CERIC] VDR MDA Fe IDHETHO H (VD HHOTECIITHES 0 [TEFET [0V b [ZRAEBI[ESHArT MH)),

EUVIBXJE INEEHA BB MIAGE GV Y B U

Qa«2» CrRAs] EUWI0R FHIVHER He ITHTTHD UMD HHO T EC0Ib He [TRRVTET GE/lb [PRIHB BB UHUaHhI
RqEHY BWEH RO IERIH FREEIHO

Brexoyaxagaarec] eovyskecoypnpaaeariEeoarn [EEEHOHK

[h6earhiu

1. He3HaHue onpeaeneHMn OCHOBHbIX MOHATUIA, 3aKOHOB, NpPaBWJI, OCHOBHbIX
NONOXKEHWNIN Teopun, GopMy/, 0OLLENPUHATLIX CUMBOJIOB 0603HAYEHNA GU3UYECKUX BEUYNH,
eaMHUL, U3MEepPEHUS.

2.HeymeHwue BblaennNTb B OTBETE r/1aBHOe.

3.HeymeHne npMmeHATb 3HaHWUA ANA pelleHnn 3a4a4 U 06bACHeHUA GU3NYECKUX

ABNEHUN.

4.HeymeHue 4nMTaTb U CTPOUTb rPadMKN U NPUHLUUNUANBHbIE CXEMbI.

5. HeymeHue noarotoBuTb K paboTe ycTaHOBKY UM nabopaTopHoe obopyaoBaHue,
NPOBECTM OMbIT, HEO6X0ANMbIE PACYETbI, UM UCNONb30BaATb NOYYEHHbIE AaHHblE ANA
BbIBOOB.

6. HebpekHoe OTHOLWEHME K TabopaTopHOMY 060PYA0BaAHMIO U U3MEPUTENbHBIM

npubopam.

7. HeymeHue onpeaenntb NoKasaHWe U3MEPUTEIbHOTro Npubopa.

8. HapyweHue TpeboBaHuUii NpaBun 6e30MacHOro TpyAa Npw BbIMNOJHEHUN

3KcnepumeHTa. Herpybblie owmnbKm

1. HetouHocTM GOPMYNMPOBOK, ONpeaeNieHnid, MNOHATUIM, 3aKOHOB, TEOPUN,
Bbl3BaHHble HEMOJ/IHOTOM OXBaTa OCHOBHbIX MPWU3HAKOB OMNpPeAensieMoro NOHATUA, OLNOKM,
Bbl3BaHHble HECOONOAEHNEM YCNOBUI NPOBEAEHMA OMNbITA U U3MEPEHNIA.

2. OwnbKM B YCNOBHbIX 0B0O3HAYEHMAX HA NPUHLMMMANBHLIX CXEMaX, HETOYHOCTU
yepTexen, rpapuKos, cxem.

3. TponycK UamM HETOYHOE HanMCaHWe HaMMEHOBAHWUIN eauHUL, GU3NYECKUX BENNYUH.

4. HepaunoHanbHbIN BbI6OpP X042

peweHuna. HegouéTobl

1. HepauuoHanbHble 3aNUCK NPU BbIYUCIEHMAX, HEPALMOHANAbHbIE NPUEMDBI B
BblYMC/IEHMN, NPeobpPa3oBaHMM U peLleHMmn 3a4au.

2. ApudmeTnyeckne OWUBKM B BbIYUC/IEHUAX, €CAN 3TN OWMKBKK Tpybo He



NCKa*KaloT peanbHOCTb NO/ly4eHHOro pesyabTaTa.
3. OTtpgenbHble norpeLwHocTy B GoOpMy/IMPOBKE BONpOCa UM OTBETA.
4. HebperkHoe BbINOJIHEHUE 3aNUCEN, YEPTEXKEN, CXEM, FPADUKOB.
5. Opodorpadmyeckne M NyHKTyaUNOHHbIE OLNOKM.

Qerzrie TCRES [0 (GFEHICT GYEBFECT BIEAUGCH OF [IGHHIO COHIBA BIDHHB 3. O Hec 2000 ORjHI
dpEM

«d-90 - 100 %;

- 70 -89 %;

«3»-51-69 %

«2» - 30 - 50 %.



