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0 pe3yJbTara

10.1

JleMOHCTpHpOBaTh Ha MpPUMEpPAX poJib M MeCTo (UMK B (OPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JEATECIIbHOCTH JIFOJIEH

10.2

Y4YUTHIBATH TPAHUIIBI IPUMEHEHHS H3YYCHHBIX (PHU3UUYECKUX MOJIEICH: MaTepraIbHast
TOYKa, MHEepLHaIbHas CUCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TENO, UJeaIbHBIN ra3;
MOJZIEJIM CTPOEHHUS Ta30B, XKUAKOCTEH M TBEPIABIX TEJI, TOYECUHBIM JJICKTPUUECKUN
3aps] - IpH pelieHnn (GU3NUECcKuX 3aaa4

10.3

PacrniozHaBaTh u3nueckue sBICHUs (IPOLECCH) U OOBACHATh UX HA OCHOBE 3aKOHOB
MEXAHUKH,  MOJIEKYJIPHO-KUHETHUYECKONM  TEOpUM  CTPOEHHUs  BEILECTBA U
SJICKTPOAMHAMUKHU: PABHOMCPHOC U PAaBHOYCKOPCHHOC HpﬂMOHHHGﬁHOG JBUXXCHUC,
CcBOOOJIHOE MaJieHHE Tell, JBUKEHUE 10 OKPYXHOCTHM, MHEPLHMs, B3auMoJeicTBHE
test; auddy3us, OPOyHOBCKOE IBM)KEHUE, CTPOCHME >KMIKOCTEH M TBEPIBIX TeJ,
U3MEHEHHE 0o0beMa Tela IpH HarpeBaHUM (OXJIAKIEHHM), TEIJIOBOE paBHOBECHE,
HUCIIApCHHUEC, KOHACHCALUA, IUIABJICHUC, KpHUCTAJIM3alusa, KUIICHUC, BJIAXKHOCTDH
BO3/yXa, IOBBIILICHUE JABJICHUS I'a3a IIPU €ro HarPEBaHUU B 3aKPBITOM COCYZE, CBSI3b
MEXIy IIapaMEeTpaMM COCTOSIHMSL Ta3a B H30IPOLECcCax; OJJIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, HCMOIb3ysl (U3MYECKUe BETUYHMHBIL:
KOOpPJIMHATA, MTyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJia, UMITYJIbC
Tena, KUHETWYECKas HHEPrus, MOTCHIMalIbHAs DJHEpPrusi, MeXaHuueckas pabora,
MEXaHMYeCKass MOIHOCTb, MpPH OMHCAHUM NPABUIBHO TPAKTOBATh (HHU3HMUECKUN
CMBICJI UCTIOb3YEMBIX BEJIMYMH, UX 0003HAUYCHUS M €IUHUIIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BETMYUHAMU

10.5

OnucelBaTh M3Y4EHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIJIOBBIE SIBICHHUS, MUCIOJB3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTrypa, CpeAHssi KHUHETHYecKas
SHEpPrusl XaoTHYECKOro JBM)KEHHUS MOJIEKYJ, CpEAHEKBAJpaTU4HAas CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss 3HEprusi, padora rasa, Ko3GQuIHeHT
II0JIE3HOTO JEHCTBHS TEIUIOBOIO ABUTATENsl; IPU ONMMCAHUM IPABWIBHO TPAKTOBATh
¢bu3nyecKuit CMBICT HUCHOJB3YEMBIX BEIMYMH, UX O0O3HAu€HUs U EAUHUIIbI,
HaXOJUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAM

10.6

OnuceiBaTh HM3y4eHHBIE DJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUYECKHE
SBJICHUS (IIPOIIECChI), MCIONB3YS (U3NYECKHE BEIMYUHBI: JIEKTPHUUECKUH 3aps,
IIEKTPUYECKOE T0JIE, HAMPSHKEHHOCTH I0JIsI, NOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;
IIPU ONMCAHUM NPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJTUYMH,
ux 0003HaueHWs M EIMHHUIBL, YKa3blBaTh (OPMYJBI, CBS3BIBAIOLINE JTAHHYIO
(Gu3UUECcKyI0 BETUUNHY C IPYTHUMHU BEIMYUMHAMHU

10.7

AHAJIN3UPOBATH @HSH‘ICCKI/IG IMPONLECChI U ABJICHUSA, UCITOJIB3Ys1 (1)H3quc1<1/1e 3aKOHBbI U




INPUHUUIBL: 3aKOH BcemupHoro tsaroreHus, I, II m III 3axonel HeroToHa, 3aKoH
COXpPaHEHMsSI MEXAHWYECKOM DHHEpPrHM, 3aKOH COXpPaHEHMsI HUMIyJbCa, IPUHLHUII
CYNEPHO3ULUN CWJI, NIPHUHLUI PABHOIpPAaBUS HWHEPLMAIbHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYIO0 TEOPUI0 CTPOCHMSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOH SHEpPruu TEIJIOBOTO JBMKEHHUS MOJEKYJd C aOCONOTHOU
TEMIIEPATYPOH, IIEPBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHMSI DJIEKTPUIECKOIO
3apsiza, 3akoH KyioHa; npu 3ToM paziauyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAXKEHUE U yCIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC NPUHLUIBI JEHCTBUS MAIlMH, TPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBHUS MX O€30MACHOTO WCIOJL30BAaHUS B MOBCEIHEBHOMN
KU3HU

10.9

BBINONHATE SKCIEPUMEHTHI TIO HCCIIEIOBAHUIO (PH3MUECKUX SIBICHUH U MPOIECCOB C
UCTIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEpPEHH; MpU 3TOM (OPMYIHPOBATH
npobsieMy (3a7ady) U THIOTE3y Y4€OHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3
NPE/I0KEHHOTO 000PYA0BaHUs, TPOBOAUTH OMBIT H (DOPMYITHUPOBATH BHIBOIbI

10.10

OCyIecTBISATh MPSMBIE U KOCBEHHBIC U3MEPCHHsI (U3MUYECKUX BEIMYWH; MPH ITOM
BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHUs U HCIOIb30BaTh U3BECTHBIE METOIbI
OIIEHKH TIOTPENTHOCTEN U3MEPEHUN

10.11

HccenoBath 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIMYUHAMH C HCIOJIE30BAHUEM
OpsIMBIX M3MEPEHUN; TpPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNnbTaThl MOJTYYECHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B BUAC TaOMUI] U
rpaduKoOB, IeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS

10.12

CobmroiaTh mpaBuiia 6€30MacHOro Tpy/la Npy NPOBEACHUH UCCIIEOBAHUIA B paMKax
y4€0OHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIIEJ0BATEIbCKON U MPOEKTHOM JESTENBHOCTH C
MCII0JIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JJAOOPaTOPHOro 000py10BaHuUs

10.13

Pemate pacueTHble 3a7a4M C SIBHO 3aJJaHHOM (PU3MUECKOW MOJEINbIO, HCIONIb3YS
¢u3nyeckue 3aKOHbl M MPHUHIMIBI; HA OCHOBE aHallM3a yCJOBUS 3aJaud BBIOMPATH
(bu3NYECKYI0 MOJIENb, BBIACIATh PU3NYECKUE BETUYUHBI U (POPMYJIbl, HEOOXOAUMbIE
JUIsL €€ pElIeHHs, MPOBOAUTH PAacdyeThl M OLIEHMWBATH PEAIBHOCTh IOJIYYEHHOIO
3Ha4YeHUs (PU3NYECKOI BETMUNHBI

10.14

Pemare kauecTBEeHHBIC 3aJlaud: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY paCCYKACHH C OMOpOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue IBIeHUs

10.15

Hcnonb30BaTh NpHU pelleHUuH Y4eOHBIX 3ajjady COBPEMEHHble HH()OPMAIMOHHBIE
TEXHOJIOTMM [UIsl TIOHUCKA, CTPYKTYpUPOBAHUs, WHTEPHPETALMA U IIPEICTaBICHUS
yu4eOHOW M HAy4YHO-NMOMYJSIPHON HWH(OpMALMK, MOJYYEHHOM U3 pazIu4HbIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOTydaeMyko HH(OPMaLIHIO

10.16

[TpuBOIUTE TpPUMEpPH BKJIa/Ja POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUN

10.17

Hcnoap3oBaTh TCOPCTUUCCKHUE 3HAHUA I10 q)HSI/IKe B HOBCGHHGBHOI\/'I KHU3HU [OJIs1
oOecrieueHnss 0O€30MaCHOCTH MpU OOpalleHud ¢ NpudopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsI COXPAHEHMs 37J0POBbS M COOJIIOJCHHMS HOPM 3KOJOTHYECKOTO
NIOBEJICHUS B OKpY>KaloIlel cpesie

10.18

PaGoTate B T'pynmne € BBIIIOJHCHHUEM PA3JIMYHBIX COLNUATIbHBIX pOJ'ICfI, IJIaHUPOBATh
pa60Ty IpYIIibI, paddOHAJIBHO PaCHIpCaACIIATh 00513aHHOCTH U IJTaHUPOBATb
ACATCIIBHOCTE B HECCTAHAAPTHBIX CUTYyallUAX, aICKBATHO OLCHHWBATH BKJIAJ KaXXIOT'O




U3 YYaCTHUKOB I'PYIIIBI B pEIIEHHE pacCMaTpuBaeMon poOIeMbl

[IpoBepsiembie aneMenThI coaepxkanus (10 kacc)

Kon
pasnena

Kon
MIPOBEPSIEMOTO
2JIEMEHTA

HpOBepﬂeMBIe OJIEMCHTEI COACPKaHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®dusnka - Hayka o npupoje. HaydyHnbie METOIbI MO3HAHKS OKPYKAIOIIETO
mupa. Ponb skcnepuMeHTa M TEOpUH B MpoLEcce MO3HAHUS TPHPOIBL.
DKcIepuMeHT B (hU3HKe

1.2

MogenupoBanue GpU3NUECKUX sIBICHUH U npoueccoB. HayuHble runoressl.
@dusnueckue 3aKOHbI U TEOPUU. 'paHHUIBI MPUMEHUMOCTH (DU3MUYECKHX
3akoHOB. [lpunmun coorBerctBusa. Pomb u  Mecto ¢u3uku B
(hOopMHpPOBAaHUN COBPEMEHHOW HAayYyHOW KapTHUHBI MHpPA, B MPAKTUYECKON
JEATEIBHOCTH JIIOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanunyeckoe ABuxeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBHXKCHHUS.
Cucrema orcuera. Tpaekropus

2.1.2

[lepemenienue, CKOpoOCTh (CpelHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOPCHUC MaTepHaHLHOﬁ TOYKHM, HX TMPOCKIHMU HA OCH CHCTCMbI
koopauHaT. ClI0’KeHHE IEPEMELICHUN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIUHEHHOE OBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHWs, IMYTH U TepeMeEIeHUs
MarepuaibHON TOYKU OT BPEMEHHU

2.14

CBoOoaHoe majenue. Y cKkopeHrue cBOOOHOTO MaIeHUs

2.15

KpuBonuneiinoe nBmxeHue. PaBHOMEpHOE [ABM)XEHHE MAaTepUaIbHON
TOYKH MO OKPYKHOCTH. YTJIOBasi CKOPOCTbh, TUHEWHAs CKopocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHHE

2.16

Texnuueckue YCTpOﬁCTBaI CIIMAOMCETDP, ABUIKCHUC CHApPAOOB, HCIIHBIC U
PEMCHHBIC MICpCaAaAIn

2.1.7

[IpaxkTrueckue paboTHI. H3mepenune MI'HOBEHHOM CKOpOCTH.
HccnenoBanue COOTHOLICHUS MEXAY IyTSMHU, IIPOWIECHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOM CKOPOCTBIO, paBHOW HYymI0. V3yueHue IBUKEHUS
HIapuKa B BSI3KOM JKUAKOCTH. M3ydyeHue IBUKEHHS Tena, OpOIIEHHOTO
TOPU30HTAIIBHO

2.2

TMHAMUKA

2.2.1

[Ipuannn  otHocurensHOCTH [amwmuted. IlepBeiii  3akoH  HeroToHa.
NHepupnanpHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unuu cui




2.2.3

Bropoii 3akon HplooTOHa Uit MarepuaJbHOM TOYKM B HHEPLUAIBHOU
cucreme otcueta (MCO). Tperuit 3akoH HpioTOHA A7 MarepuanibHBIX
TOYEK

2.24 3akoH BcemupHoro Ttiarorenus. Cuna Tsxectu. llepBas kocmuueckas
ckopocTh. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Ttpenue. Cujaa TpeHHsI CKOJIbKEHUS U CUJIa TPEHUs
nokosi. Koaddunument tpenus. Cuna cOnpoTUBIICHUS NPU JBUKEHUH Tela
B )KMJIKOCTHU WJIU Ta3e

2.2.7 [TocTymarenbHOE U BpaliaTelIbHOE JBMYKEHHE a0COIIOTHO TBEPOTO Telia

2.2.8 MoMeHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cunbl. YcioBus
paBHoBecus TBepaoro tena B UCO

2.2.9 TexHuyeckue yCTpOMCTBA: MOMIIMITHUKY, ABMKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10 [Ipaktuueckue paboThl. M3yuenue nBWKeHUS Opycka IO HaKIOHHOU
TUTOCKOCTH TIOJT IEHICTBHEM HECKOJBKUX CHII. VcciiemoBaHue 3aBUCIMOCTH
CHJI YIIPYT'OCTH, BOSHUKAIOIINX B 1e()OPMUPYEMOI TPYKUHE H PE3NHOBOM
oOpaszie, oT BenuuuHbl uX Jedopmanuu. MccrnegoBanue —ycioBuit
paBHOBECHSI TBEPAOTO Tejla, UMEIOUIEr0 OCh BpallleHus

2.3 3AKOHbI COXPAHEHNWS B MEXAHUKE

23.1 Nmmynbc MaTepuanbHOM TOUKH, CHCTEMbI MaTepHANIbHBIX TOueK. MMimynbe
CHJIBI ¥ I3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHenus umiynbca B ICO. PeakTuBHOE JBHKEHUE

2.3.3 Pa6ora cunbl

2.3.4 MOIIHOCTE CHIBI

2.35 Kunernueckass Heprusi MarepruaabHON TOYKU. Teopema O KMHETHYECKOU
SHEPTUU

2.3.6 [ToTenunanpHas SHEprusl. [ToTenunanbHas SHEprus yIIpyro
negopMHUpOBaHHOW TPYXKUHBL [loTeHIManbHas SHEPrusi Tejna BOIHM3H
MOBEPXHOCTHU 3eMIIU

2.3.7 [lorennmaneHple W HENMOTEHHHMal bHbIE  CHIBL.  CBsi3b  PabOTHI
HETIOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOH SHEPrHH CHCTEMBI
TeJl. 3aKOH COXPAaHEHHs] MEXaHUYECKOIH SHEPTHH

2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuueckue  ycTpoilcTBa:  JBHXKEHHE pakeT, BOJOMET, KOIIEep,
MPYKUHHBINA TUCTOJIET

2.3.10 [IpakTuueckue paboTel. M3ydeHue CBsI3U CKOPOCTEH Tel MpHU HEYMpyroM
ynape. MccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHHYECKOU
SHEpPIHH Tela

3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA




3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU

3.1.1 OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOI TEOpUH.
bpoynoBckoe  mBwxkenue. Juddysusa.  Xapakrtep — ABHKCHHS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

3.1.2 Mopenu cTpoeHUs Ta30B, XHUIKOCTEH W TBEPABIX TEI W OOBSICHCHHE
CBOWCTB BEIIIECTBA HA OCHOBE ITUX MOJEIEH

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosHnas ABoraapo

3.1.4 TemnoBoe paBHOBecue. TeMmneparypa u ee uzmepenue. llkana temmeparyp
Lenbcus

3.1.5 Mopnens upeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-
KHHETUYECKOW TEOpUH UIeaThbHOTO ra3a

3.1.6 AOcomtoTHas TeMIleparypa Kak Mepa CpedHell KHHETHYECKOW JHepruu
TEIUIOBOTO JBIKEHUs yacTull raza. lllkana temneparyp KeiapBuna

3.1.7 VYpasuenue Knaneiipona - Menzaeneesa. 3akoH JlanpToHa

3.1.8 l'azoBble 3akoHBl. M3ompolecchl B HAEATBHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, n300apa

3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10 [IpakTuyeckue padoTel. i3MepeHne Macchl BO3yxa B KIIACCHOW KOMHATe.
HccnenoBanme  3aBUCHUMOCTH ~ MEXIy  [apaMeTpaMd  COCTOSHUS
pa3peKeHHOTO Ta3a

3.2 OCHOBbBI TEPMOJAMHAMUKU

3.2.1 Tepmonunamuyeckas cucTema. BuyTpennss SHEpPrus
TEPMOIMHAMHYECKON CHCTEMBI H CITIOCOOBI €€ H3MEHEHHUS

3.2.2 KonuyectBo Temnorsl U pabora. BHYTpeHHSs SHeprus OJHOATOMHOTO
UJealbHOTO Ta3a

3.2.3 Buapl Termonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIUS, H3IyUeHUE.
TemmoemkocTh Tena. YjaenbHas TEMJIOEMKOCTh BellecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI IPU TETUIOTNepeayue

3.2.4 IlepBeiii  3ak0oH TepMmoauHamuKku. [IpuMeHeHHe TeEepBOro  3aKOoHa
TEPMOAMHAMHKHU K u3omporeccaM. ['paduueckas mHTEpIperaius padoThI
rasa

3.25 TemnmoBele  MamuHbl.  [IpuHIMIBL  JEHCTBUS  TEMJIOBBIX  MAIIHH.
[IpeoOpa3oBanust »HHEPruM B TEIUIOBBIX MamuHaxX. KoadduiueHt
none3noro nevictus (ganee - KIIJ[) termmoBoit mamuubl. [{ukn Kapro u
ero KIIJ{

3.2.6 Bropoii 3akon TepmonuHamMuku. HeoOpaTUMOCTH MpOIECCOB B TPHUPOJIE.
TemmoBbIe ABUTATETH. DKOJIOTHYCCKUE TIPOOIEMBI TETUIOIHEPTCTHKHI

3.2.7 TexHu4yeckue yCTpOWCTBa: OBUTATENIh BHYTPEHHETO CTOpaHUs, OBITOBOM
XOJIOTMITHHHK, KOHTUITHOHED

3.2.8 [TpakTuueckue padboTel. i3MepeHue yaenbHOM TeMI0eMKOCTH




3.3

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

3.3.1 [TapooOpa3zoBanue W KoHAeHcalus. VcrapeHue W KumeHue. Y AeibHas
TEIJIOTa NapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPAaTypbl KHIECHHS OT
JIaBJICHUS
3.3.2 AOCOIIOTHAs 1 OTHOCUTEJIbHAS BIAXXHOCTH BO3yXa. HacklmeHHbIl ap
3.3.3 Teepnoe Ttemo. Kpucrammmueckne u amopduble Tena. AHHU30TPONHS
CBOMCTB KprcTayuioB. JKuakue kpuctayuibl. COBpeMEHHbBIE MaTepHaIbl
3.34 [InaBneHne ©  KpUCTAJUIM3AaLMA. YJIelbHas TEIUIOTAa  ILJIaBJICHHSL.
Cybmumarust
3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
3.3.6 TexHuuyeckue yCTpoilcTBa: THTPOMETP U IICUXPOMETP, KaJIOpUMETD,
TEXHOJIOTUH IOJYYEHHs] COBPEMEHHBIX MarepuajioB, B TOM YHCIE
HaHOMAaTEePUAJIOB, 1 HAHOTEXHOJIOTHU
3.3.7 [IpakTuueckue padotsl. 3MepeHue BIaXXHOCTH BO3AyXa
4 SJIEKTPOANMHAMUKA
4.1 DJIEKTPOCTATUKA
411 OnekTpusanysi TeNl. DIeKTpHuYecKuid 3apsa. J(Ba BHIa 3IEKTPHYECKUX
3apsiioB
41.2 [TpoBOAHUKY, TUINEKTPUKH U TIOTYIIPOBOJHUKU
4.1.3 3aK0OH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
4.1.4 Bsaumonericteue 3apsnoB. 3akoH Kynona
4.1.5 Onextpuueckoe none. HanpsskeHHOCTh anekTpudeckoro mnoss. [lpunHnun
Cynepno3uyy. JINHUM HanpsYKEHHOCTH AJIEKTPUYECKOTO OIS
4.1.6 Pabora cun anextpoctatnueckoro mnons. Ilorennuman.  PasnocThb
MOTEHINAJIOB
4.1.7 [IpoBOTHUKM U JUDJICKTPUKH B TIOCTOSHHOM JJIEKTPUUYECKOM TIOJIeE.
JmiekTpudeckast IpOHUIIAeMOCTh
4.1.8 DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTh MIJIOCKOTO
KOH/IeHcaTopa. DHeprus 3apspkeHHOro KOHJeHcaTopa
4.1.9 Texauueckune YCTPOKCTBA: AJEKTPOCKOT, 3JIEKTPOMETP,
3JIEKTpOCTaTUYeCKast 3aIuUTa, 3a3eMJICHHe 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED
4.1.10 [IpakTuyeckue paboTel. 3Mepenue 31eKTpOeMKOCTH KOHIEHCaTOpa
4.2 [NOCTOSIHHBIN DJIEKTPUUYECKHUN TOK. TOKU B PA3JIMYHBLIX CPEJAX

421 VYciioBHs CylIECTBOBaHUS MOCTOSIHHOTO JIEKTPUYECKOro ToKa. MIcTOUHMKH
Toka. Cuia Toka. IToCTOSIHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu




4.2.3 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AEIBHOE COIPOTUBIIEHUE BELIECTBA

4.2.4 [locnenoBarenbHoOe, napaiesIbHOE, CMEIIaHHOe COEZIMHEHUE
IIPOBOJITHUKOB

4.2.5 Pabota snexkrpudeckoro Toka. 3akoH Jxoyns - Jlenna

4.2.6 MOIIHOCTP JEKTPUIECKOTO TOKA

4.2.7 aneKkTpoABKyIas cwia (nainee - 9J{C) U BHYTpEeHHEE COIPOTUBIIEHHUE

HUCTOYHMKA Toka. 3akoH Oma IjIs TMOJHOHN (3aMKHYTOM) AJIEKTPHUYECKOM
uenu. Koporkoe 3ampikaHue

4.2.8 DNeKTpoHHass  MPOBOJUMOCTb  TBEPABIX  METaNIOB.  3aBUCHUMOCTH
COINPOTHUBIICHUS METAJJIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DnexTpuueckuil Tk B Bakyyme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB

4.2.10 [MonynpoBonuuku.  CoOCTBEHHass HW  NPUMECHass  MPOBOJUMOCTD
nonynpoBoHUKOB. CBoiicTBa p-n  mepexona. IlomynmpoBOJHUKOBEIE
npuOOpHI

4211 DNEKTPUUECKUN TOK B AJNEKTPOJIUTAX. DIEKTPOIUTHUECKAS] AUCCOIUAIIHSL.
DNeKTpoIn3

4.2.12 DnexTpuueckuid TOK B razax. CaMOCTOSITENbHBI U HECaMOCTOSATEIbHBIN

paspsan. PasinuHble TUIIBI CAMOCTOSTENBHOIO paspsaa. Moinnus. [1nazma

4.2.13 TexHuyeckue ycTpoWcTBa: aMIepMETp, BOJIBTMETP, PEOCTaT, UCTOYHUKU

TOKa,  3JEKTpOHArpeBaTelbHble  HPUOOPHI,  BIEKTPOOCBETUTEIbHbIE
npuOOPBI, TEPMOMETP COMPOTHUBIICHHS, BAKYYMHBIH THOJ, TEPMHUCTOPHI U
(hOTOpE3UCTOPHI, NOTYIPOBOJHUKOBBIN U0/, TalbBaHUKA

4.2.14 IIpakTuyeckue paboTel. M3yueHne cMeIaHHOTO COeIMHEHHSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKAa M €ro BHYTPEHHErO COINPOTHBIICHUS.
HaGmronenue anexrponuza

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHOM mporpammel (11 kimacc)

Kon
MpOBEPSIEMOT
0 pe3yJbTaTa

[TpoBepsieMbIe TTpeIMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOH 00pa30BaTelbHOM
MporpamMMBbl CpeTHETr0 00111eT0 00pa3oBaHUs
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JleMoHCTpHUpOBaTh Ha MpUMEpax pojib M MecTo (GU3UKKM B (OPMUPOBAHUU
COBPEMEHHOM HAyyHOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHON TEXHMKU U
TEXHOJIOTHI, B IPAKTUYECKON MIEATENBHOCTH JIFOJEH, LEIOCTHOCTh U EIUHCTBO
buznyecKoil KapTUHBI MUpa

11.2

Y4uThIBaTh TPaHMIBI NMPUMEHEHUS HM3YYEHHBIX (U3NUYECKUX MOJEJeH: TOYeUHBIN
IIEKTPUYECKUH 3apsijl, s/IepHasl MOJENIb aToMa, HYKJIOHHAsE MOJENIb aTOMHOIO sapa
IpU pelieHrnn GU3NYeCcKuX 3a1a4y

11.3

Pacno3naBath (1)I/I3I/I‘-ICCKI/IG SABJICHUSA (npoueccm) 1 00BSACHATH UX Ha OCHOBE 3aKOHOB
SJICKTPOANHAMUKU U KBaHTOBOM (bI/I3I/IKI/II QJICKTpHUYCCKad MPOBOAUMOCTD, TCIIJIOBOC,
CBE€TOBOC, XMMHYCCKOC, MarHuTHOC JIEUCTBHS TOKa, B3aHMOﬂeﬁCTBHe MAar"HuToOB,
SJICKTPOMAruuTHasd MHAYKIUA, JIENCTBHE MarHUTHOTO I10JI Ha IMPOBOAHUK C TOKOM U




JIBUKYIIUICS 3apsij, SJICKTPOMAarHUTHBIE KOJICOAHWSI M BOJIHBI, TMPSMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKEHUE, MPEoOMIICHHEe, HHTephepeHIHs, TUPPAKIH U
MoJIsIpU3aIus CBeTa, Aucrepcus cBeta, porolnnekrpuaeckuii a¢dext (poroaddekr),
CBETOBOC JaBJICHHME, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa aToMa BOJOPOAA,
€CTECTBCHHAS U UCKYCCTBEHHAS PAIMOAKTUBHOCTh
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OnuceiBaTh U3y4EHHbIE CBOWCTBA BeLIECTBA  (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHUE, 3JIEKTPUYECKYIO IIPOBOJIUMOCTD pa3IMYHBIX cpen) 51
AIIEKTPOMArHUTHBIE SBJICHUS (IPOILIECCHI), HCMONB3YS (DU3MYECKHE BEIMYHUHBIL:
JNEKTPUYECKUN 3apsifl, CUIa TOKA, IEKTPUYECKOE HAIPSHKEHHE, DIIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh MoTeHIHanoB, DJIC, pabora Toka, MHIYKINS MAarHUTHOTO
nojs, cuna Awmmepa, cwia JlopeHua, HWHIYKTUBHOCTb KaTYIIKHM, 3HEPIUs
JIEKTPUUECKOT0 Y MAarHUTHOrO TIOJIeH, @epuoj M dYacToTra KojeOaHMil B
KosieOaTenbHOM KOHTYpe, 3apsii M CHJa TOKa B IIpoOLEecce TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHMi, (JOKYCHOE PacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI;
IPY OMMCAHUM NPABUWIBHO TPAKTOBATh (PU3UUECKHUNA CMBICI MCIIOJIb3YEMbIX BEJIHUYUH,
uxX 0003HaueHWs M E€IAMHHULBL, YKa3blBaTh (OPMYJbI, CBS3BIBAIOLIME JAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUMHAMU
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OnuceiBaTh W3y4EHHbIE KBAHTOBBIE SIBIEHUS M IPOLECCHI, UCIONb3Ys (U3NYECKUE
BEIIMYUHBI: CKOPOCThb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETAa,
SHEPTUsi U UMIYJIbC (POTOHA, TIEPUOJ TOTYpacHaaa, YHEPTUs CBA3H aTOMHBIX SJEp;
IPY OMMCAHUM NPABUILHO TPAKTOBATh (PM3UUECKUI CMBICI UCIOIb3YyEMBIX BEJINYMH,
ux 0003HaueHWs M EIMHHULBL;, YKa3blBaTh (OPMYJbI, CBS3BIBAIOLIME JAHHYIO
($U3NUECKyI0 BETMUMHY C JPYTUMHU BEIMYMHAMH, BBIYMCIIATH 3HAYCHUE (DU3NUIECKON
BEJINYUHBI

11.6

AHanu3upoBath (pu3HUecKre MPOLECChl U SIBJICHUS, UCIIONb3YS (PU3HUECKUE 3aKOHBI
M [OpUHOUOBL: 3akoH OMa, 3aKOHBI IIOCIEA0BAaTEIbHOIO M IMApaJIEIbHOIO
COCIMHEHUS IPOBOJHUKOB, 3aKOoH Jlkoynsa - JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIIMH, 3aKOH NPSIMOJIMHEWHOTO pPAcIpOCTPAaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MpPEIOMIIEHUS CBETa, ypaBHeHUEe OWHIITeiiHa i ¢GoTtorddekra,
3aKOH COXPAaHEHMS DJHEPIMM, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA]la, 3aKOH COXPAHEHUs MaccOBOIrO 4YMcia, MOcTynaTsl bopa,
3aKOH PaJMOAKTHBHOTO Paclaja; Ipu 3TOM Pa3IUyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAXKEHME M YyCJIOBHsS (TpaHHIbl, 00JIacTH)
IPUMEHUMOCTH

11.7

OHpeI[CJ'ISITB HarpaBJICHUEC BCKTOPAa HWHAYKIWKW MAardHuTHOI'O IIOJId HIPOBOAHHKA C
TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

11.8

Ctpouth W ONUCHIBaTh H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKalioM, TOHKOH
JIMH30M

11.9

BoINONHATE KCTIEPUMEHTHI TI0 HCCIEI0BAHUIO0 (U3UUYECKUX SBICHUI U MPOILIECCOB C
UCIIONIb30BaHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHHii; MpuU 3TOM (OpMYyITUpPOBATH
npobnemMy (3aady) U TUIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpPATh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U OPMYITUPOBATH BHIBOIBI

11.10

OcCymIecTBISITh TIPSIMBIE U KOCBEHHBIE M3MEPEHHS (DU3UYECKUX BEIIMYWH; MPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIOCOO0 M3MEPEHHS U HMCIOJb30BaTh HM3BECTHBIE METObBI
OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHMl; TpU STOM KOHCTPYHPOBATH YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BETMYMH B BUJIE TaOIMII U TpaduKOB, AeTaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIEAOBAHUS




11.12

Cobmronats npasuiia 6€30MacHOTO Tpy/a MpH MPOBEICHUH UCCIEIOBaHUN B paMKax
y4eOHOTO HKCIEPUMEHTA, Y4eOHO-UCCIIEA0BATEIBCKOM U MMPOESKTHON EATETLHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOWCTB 1 JIAOOPATOPHOTO 000PYI0BAHUS

11.13

Pemate pacderHble 3aaudl ¢ SBHO 3aJaHHOM (PU3UYECKON MOJENbI0, MCHOIb3Ys
(¢u3nyeckre 3aKOHbI U NPUHLMUIIBI, HA OCHOBE aHajJIM3a yCJOBUS 3a/a4M BbIOUpATh
(bu3n4ecKyr0 MOJIelb, BBIACIATh (PU3NUECKUE BEITUUUHBI U (POPMYJIbl, HEOOXOAUMBIE
JUIsl €€ PELICHMs, IPOBOJUTH pacyeTbl M OLEHMBATh PEAJIBHOCTH IIOJYyYEHHOI'O
3Ha4YeHUs (PU3NIECKOI BETMUNHBI

11.14

Pemarh kauecTBEeHHBIE 3aJlayd: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PACCYyXKJICHUM C OMOpOM Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue BICHU

11.15

Hcnonp30BaTh MpHU pelieHUH Yy4eOHBIX 3a7ad COBPEMEHHbIE HH()OPMAIMOHHBIC
TEXHOJIOTMM JUISl TIOMCKA, CTPYKTYpUPOBAHUs, HUHTEPIPETALMA U IIPEICTABICHUS
y4eOHOIl M Hay4yHO-NIOMYJIIPHOH HH(POpPMALMU, TMOIYYEHHOH U3 pa3IM4yHbIX
UCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh MOJIydyaeMyro HH(opMaIuo

11.16

OOBSACHATh NPUHUMUIBI JEUCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nyaTh yCIOBUSA MX O€30IaCHOTO UCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU

11.17

[TpuBoauTE mpUMEpPHl BKJIaJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

11.18

Hcnoap3oBaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKC B HOBCGZIH@BHOﬁ KU3HU 11
obOecrieueHus 0e€30MaCHOCTU MpU OOpalleHUd ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOMCTBaMHM, AJIi COXPAaHEHUs 370POBbS U COONIOJCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOUIEH cpeae

11.19

PaGoTarh B rpymnmne ¢ BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh
paboTy TIpymmbl, palUOHAIBHO pACHpeNessaTh O0O0S3aHHOCTH M  IUIAHUPOBATH
JeSITeIbHOCTh B HECTaHJIAPTHBIX CUTYaIUsAX, al€KBATHO OLICHWBATH BKJAJl Ka)KJIOTO
U3 YYaCTHUKOB I'PYIIBI B peIlIeHHe pacCMaTpuBaeMoi poOIeMbl

[Iposepsiembie ameMenThI coaepskanus (11 kmacc)

Kon

pasjena | IpoBepseMOro
DIIEMEHTA

Kon IIpoBepsiemble 27IEMEHTBI COAEPKAHMS

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KON A

43.1 ITocTossuaBIe MaruuTHl. B3anMonelcTBrE MOCTOSTHHBIX MarHUTOB

4.3.2 MarnutHoe  mone. Bekrop  mMarHuTHOM — mMHAyKuuu.  IIpuHiun
cynepriozuniui. JIuHMM MarHWTHOM wMHAyKuMM. KapTuHa JMHHN
MAarHuTHOM MHAYKIIMH MOJIS TOCTOSITHHBIX MarHUTOB

4.3.3 MarHuTHOe ToJe NMPOBOAHUKA ¢ TOKOM. KapTuHa NUHUI MONsS JUIMHHOTO
MPSIMOTO TPOBOJIHMKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHUKA, KaTYIIKHU C
TokoM. OnbIT Opcrena. BzaumozeiicTBre MPpOBOJHUKOB C TOKOM

4.3.4 Cuna Amrmepa, ee MOJyJib U HalpaBJIEHUE
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Cuna JlopeHua, ee MoOIylb M HamnpasicHHUE. J[BH)KeHUE 3apsyKEHHOU
YaCTHUIIBl B OJHOPOJAHOM MarHuTHOM nose. Pabota cuiel Jlopenna

4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITMH

4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

4.3.8 OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHON MHAYyKunKu Dapanes

4.3.9 BuxpeBoe osnektpuuyeckoe mone. IJIC WHAYKIMM B TPOBOJHHKE,
JBDKYILEMCSI TOCTYNATEIbHO B OJIHOPOJHOM MarHUTHOM I10J1€

4.3.10 [IpaBwiio Jlenna

4.3.11 HNunykTuBHOCTD. SIBNeHMe camouHaykuun. DJIC caMOuMHIyKIIK

4.3.12 OHeprus MarHUTHOT'O TOJIS KaTYLIKU C TOKOM

4.3.13 DIEeKTPOMarHuTHOE 10Jie

4.3.14 TexHudeckue yCTpPOMCTBA: IIOCTOSIHHBIE MAarHWTHI, JJIEKTPOMATHHUTHI,
JIEKTPOJBUraTelNb, YCKOPUTENIN 3JIEMEHTAPHBIX YacTUL, WHIYKIHOHHAs
neyb

4.3.15 [IpakTuueckue padboThl. M3yueHne MarHuTHOrO IMOJISl KaTYIIKH C TOKOM.
HccnenoBanue AEHCTBUS IOCTOSIHHOIO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue sBICHUS 3JIEKTPOMarHUTHON UHIYKIIUN

5 KOJIEBAHU S U BOJIHBI
5.1 MEXAHUWYECKHUE 1N SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1 Konebarenbnast cuctema. CBoOonanble KosebOanus. [‘apMoHMuUeckue
konebanus. [lepnon, yacrora, aMmmuntya u ¢asza konedaHui

512 [IpyxnHHBIA MasTHUK. MaTeMaTH4eCKUI MAassTHUK

5.1.3 VYpaBHeHHe  rapMoHuYeckux  Kosnebanui.  Kunematnueckoe
JTMHAMUYECKOE OMMCAaHNE KOJIe0aTeITbHOTO ABYKEHHSI

5.1.4 [IpeBpamienne »HepruM NpUd TapMOHMYECKMX KojeOaHusX. CBs3b
aMIUTUTY/bI KOJIeOaHUIM MCXOAHOM BETMUYMHBI C aMIUIUTYJaMH KosleOaHuH
€€ CKOPOCTH M YCKOPEHHS

5.15 KonebarenbHbiit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KoleOaHHS B
ujeaIbHOM KoJe0aTeIbHOM KOHTYpe. AHAIOTHS MEXy MEXaHUYECKUMU U
AJIEKTpOMarHuTHeIMU KoseOanusimMu. dopmyna Tomcona

5.16 3aKOH COXpaHEHUs SHEPTUH B UICATHLHOM K0JeOaTeTbHOM KOHTYpe

5.1.7 Boinyxkaennsle MexaHuueckue KkojeOanusa. Pesonanc. Pe3onancHas
KpuBasi. BeIHYX/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNUI.

518 [lepemennsiit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOITHOCTh MEPEMEHHOT0 TOKA. AMIUTUTY/AHOE U JACUCTBYIOIIEEe 3HAYCHHE
CHJIBI TOKA U HANpPSHKEHUS

5.1.10 Tpanchopmarop. [IpousBocTBoO, neperaya  H“ norpebiieHue

3JICKTpPI‘ICCKOI71 OHCPIUU. OKOJIOTUYECKHE PpUCKHU TIpU HOPOU3BOACTBC




3NeKTpudecKkoil sHepruu. KynbTypa HCHOIB30BaHUSI 3JIEKTPOIHEPTUU B
HOBCEIHEBHOU KU3HU

5.1.11 TexHuveckue ycTpoucTBa: cericMorpad, IICKTPUUYCCKUN 3BOHOK, JIMHUH
ANEeKTponepeaad

5.1.12 [Ipaktrueckue paboTel. MccrmemoBaHue 3aBUCHMOCTH TIEPHOJIA MAaIbIX
KoJjeOaHuil rpy3a Ha HUTH OT JUTMHBI HUTH U Macchl rpy3a. MccrnenoBanue
MEPEeMEHHOTO TOKa B I[ENU U3 MOCJIEI0BATEIbHO COCAMHCHHBIX
KOHJICHCATOPa, KaTYIIIKA U PE3UCTOPa

5.2 MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHbI

521 MexaHnudeckue BOJHBI, ycloBHs pacnpoctpaHeHus. [lepuon. Ckopoctb
pacrpocTpaHeHHs U JTTMHA BOJIHBL. [lonepevHbie U poI0JIbHBIC BOTHBI

522 WNuTtepdepenius u nudpakins MEXaHHIECKUX BOITH

5.2.3 3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKka

524 DNEKTPOMArHUTHBIE BOJHBI. YCJIOBHS W3IYyYCHHUS OSJICKTPOMArHUTHBIX
BOJIH. B3aumuasi opuentanusi BekTopoB E, B 1 V' B 3JeKTpOMarHUTHOM
BOJIHE B BaKyyMe

5.25 CBoiicTBa  3JICKTPOMAarHUTHBIX  BOJH: OTPAKEHHE, IPEIOMIICHHE,
MOJISIPU3ALINS, nrdpakius, uHTepdepeHIus. CkopocTb
AIEKTPOMArHUTHBIX BOJIH

5.2.6 [Ikana 3JIeKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHUE JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY

5.2.7 [IpuHDHATIBL pPaguoCBs3u u TEJICBUJICHUS. Pannonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

528 TexHUYeCKHEe yCTPOUWCTBA: MY3bIKaIbHBIC HHCTPYMEHTBI, YIIbTPa3BYKOBas
JMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajgap, paAHONPHUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neuyn

5.3 OIITUKA

5.3.1 [IpsmonuHeitHOe pacpocTpaHeHHEe CBeTa B OJJHOPOAHOM cpefe. Jlyd cBeta

5.3.2 Otpaxenue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n3zoOpaxxkeHuit
B IJIOCKOM 3€pKaje

5.3.3 [Ipenomnenne cBeTa. 3aKOHBI TPEOMIICHHS CBeTa. AOCOIIOTHBIN
MTOKa3aTes b MPEITOMIICHHS

534 [TonHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHBIE  Yroa  MOJTHOTO
BHYTPEHHETO OTPAKCHHUS

5.35 Hucniepcus ceera. ClioxxHbIH coctaB Oenoro ceera. Lser

5.3.6 CoOuparomie W paccedBaronivie JTUH3BL. ToHkas nmH3a. DOKycHOe
paccTosHME€ M ONTHYEeCKass cuja TOHKOM mmH3BL [locTpoeHue
M300paKeHUI B COOMPAIOIUX U pacCcenBaOMIUX ITuH3ax. DopMya TOHKOM
JIMH3BL. YBenUdeHne, JaBaeMoe JTHH30U

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH




5.3.8

Wutepdepenmus csera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIOICHHS
MaKCUMYMOB M MHHHMYMOB B HHTEp()EPEHLIMOHHOW KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakmus ceera. JudpakunoHHas pemieTka. YCIOBHE HAOTIOACHUS
TJIABHBIX MaKCUMYMOB TpU MaJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPAKIUOHHYIO PEHIETKY

5.3.10 [Tonsipuzanus ceera

5.3.11 TexHu4ecKkue yCTpOWCTBAa: OYKH, Jyma, QoToarmapaTr, MPOCKIIMOHHBIA
anmapaTt, MUKpPOCKOI, TEJECKON, BOJIOKOHHAs ONTHKA, JU(PPAKIIMOHHAS
pelnieTka, moJsipou;I

5.3.12 [Ipaktrueckue  paboTel.  M3MmepeHuwe  moKasareis  MPETOMIICHHS.

HccnenoBanmne cBOWCTB n300paskeHuid B tuH3ax. Habmonenue nucnepcun
CcBeTa

6 DJIEMEHTBI CITIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panuLbl TPUMEHMMOCTH KJIacCMuecKoW MexaHuku. [loctynaTsl Teopuu
OTHOCUTEJIBHOCTU: MHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MIPUHIIMAIT OTHOCUTEIILHOCTH DUHIIITeHHA
6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJJIeHHe  BpPEeMEHU U
COKpallleHHEe JUINHBI
6.3 DHeprust ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3b Macchl ¢ HEpruei M UMIYJIbCOM CBOOOAHOM 4YacTHLbl. DHEprus
ITOKOS1 CBOOOTHOM YacCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBEI KBAHTOBOM OIITUKU
7.1.1 ®otonbl. @opmyna Ilnanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
DHeprus U UMMyibc GpoToHa
7.1.2 OtkpeiTe U uccrnenoBanue Qorosdpgexra. Oneitel A.I. Cronerosa.
3akoHb! poTo3ddexra
7.1.3 VpaBuenue OiHmreiitHa s dotodddekra. "KpacHas rpanuna”
¢doroaddexra
714 Hasnenue cera. OnwiTel [1.H. JIeOGenena
7.15 XUMHYeCKOe JEMCTBUE CBETA
7.16 Texnuueckue ycrpoicTBa: (poTo37MeMeHT, (POTONATUMK, COJIHEUHas
OaTapest, CBeTOINO/T
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atoma Tomcona. OmbeiTel Pesepdopaa mo wuccrenoBaHuro
cTpoenus aroma. [lnanerapaas mojens aToma
7.2.2 [locrynarer bopa. M3nydenue u mornomnieHne (QOTOHOB MpPU IMEPEXOAE

aToMa C OJHOTO YpPOBHS JHEpruM Ha Apyroil. Buael cnekrtpos. Crnektp




YPOBHEM 3HEPIUM aTOMa BOJOPOAa

7.2.3 BonnoBeie cBoiicTBa uactuu. Bomnel ge bpoitnsa. KopnyckymsipHo-
BOJIHOBOI nyanu3Mm. Judpakiius 3JeKTPOHOB Ha KpUCTaIIaxX
7.24 CrioHTaHHOE ¥ BBIHY)KJICHHOE H3JIydeHHE. Y CTPOHCTBO U MPUHILIUI paOOTHI
nasepa
7.2.5 TexHuueckue ycTpoucTBa: CHEKTpaIbHBIM aHaW3 (CIEKTPOCKOI), Jia3ep,
KBaHTOBBII KOMITbIOTEP
7.2.6 [IpakTuyeckue padotel. Habnronenue TMHEHYaToro CrekTpa
7.3 ATOMHOE APO
7.3.1 MeToab! HaOIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUIL
7.3.2 OtkpeiTue paauoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuto
cocTaBa paJMOaKTUBHOrO u3nydenus. CBoiicTBa anb(a-, Oera-, ramma-
W3Iy4YeHUs. BiusHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MbI
7.3.3 OtkpseiTHE MpOoTOHA U HelTpoHa. HykionHas mozens siapa ['eiizenOepra -
WBanenko. 3apsa saapa. MaccoBoe uucio siapa. M3oTormnsl
7.3.4 Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
u3NydyeHue. 3aKoH paJroaKTUBHOTO pacraja
7.3.5 DHeprusi CBA3U HYKJIOHOB B szipe. Snepusie cuibl. [ledekT maccsl sapa
7.3.6 SAnepuble peakiuu. JleneHne u CUHTE3 sAep
7.3.7 Anepusiii peaktop. Tepmosinepubiit cuate3. [IpoOieMbl U TEPCIEKTHUBHI
SJICPHOM YHEPreTUKU. DKOJOTHUECKUE ACTIEKTHI SAEPHON SHEPTreTUKH
7.3.8 OnemeHTapHble 4acTUlbl. OTKpbITHE NO3UTpoHA. DyHAaMEHTaJIbHBIE
B3aUMOJIEVCTBHUS
7.3.9 TexHuyeckue yCTpOMCTBA: JO3UMETp, Kamepa BunbcoHa, saepHbIN
peakTop, arToMHas 6omba
7.3.10 IIpaktuyeckue pabotel. MccnenoBanue TpekoB dYacTul (IO TOTOBBIM
¢dororpadusm)
8 DJIEMEHTHI ACTPO®U3UKU
8.1 Bun 3BezgHoro neba. Co3Besnusi, ApKue 3BE37bl, IUIAHETHI, UX BUAUMOE
JIBYDKEHUE
8.2 Conneunas cucrema. Ilnaners! 3emMHON rpymmbl. [ImaHeThI-rUraHTBl U UX
CIYTHUKH, KapJIMKOBbIE T1aHeThl. Maible Terna CoTHeYHON CUCTEMBbI
8.3 Comnnue, potocdepa u atmocdepa. ConHedHass aKTUBHOCTh
8.4 Hcrounnk sneprun CoJlHIIA U 3BE3]T
8.5 3Be3/bl, UX OCHOBHBIE XapaKTEPHCTUKU: Macca, CBETUMOCTb, pajanyc,

TeMIiepaTypa, HUX B3aUMOCBA3b. [luarpamma '"crHekTpasibHBIA Kiacc -
cBeTUMOCTL". 3Be3npl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCHMOCTH
'"Macca - CBETUMOCTR" 11 3B€3/] INIaBHOH ITOCIIEOBATEILHOCTHU




8.6 Buytpennee ctpoenue 3Be3n. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOKIACHUHN U 3BOJIFOITUU COJIHL[a " 3BC31. OTanel XKU3HU 3BE€3[

8.7 Mueunbiii [lyTs - Hama ["amaktuka. CriupanbHas cTpyktypa [Manaktuku,
pacmipesenieHue 3Be3[, ra3a u nouid. [lonoxenue u apmwxenue CosHIA B
lNanakrtuke. [1nockas u chepuueckas noacuctemsl ["anakTuku

8.8 Tunel ranaktuk. PaguoramakTvky M KBasapbl. UepHble ABIPBI B sapax
raJlaKTHK
8.9 Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO0Oma. PasOeranme

rajaktuk. Bospact m paauyc BcenenHoi, teopus bonbmoro B3pbiBa.
Mopnens "ropsiueii Beenennoii". PenukroBoe usiydenue

8.10 Macmrabnas ctpykrypa Bcenennoil. Meraramaktuka. HepemienHbie
poOIEeMBI ACTPOHOMUU

[Tposepsiemsie Ha EI'D no ¢usuke TpeGoBanus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMmbl
cpenHero o0mero oopa3oBaHus

Kon
poBepsieMor
0 TpeOOBaHUs

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3ybTaTaM OCBOEHMSI OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO 001IeT0 00pa3oBaHus

1

ChopMupoBaHHOCTH yMEHHUH pacro3HaBaTh (U3NYECKHE SBICHUS (IPOLECCH) U
OOBSICHATh MX HAa OCHOBE M3Y4YEHHBIX 3aKOHOB

Bnanenue ocHoBomosararomuMu  (GU3MYECKUMU TOHATHSMH U BEJIMYUHAMH,
XapaKTepU3YIOUUMHU (PU3UIECKUE TTPOIIECCHI

ChopMupOBaHHOCT YMEHHH NPUMEHATh 3aKOHBl KJIACCMUECKOM MEXaHMKH,
MOJIEKYJISIPHOM (DM3MKU U TEPMOJUMHAMUKH, JIEKTPOJUHAMUKH, KBAHTOBOW (PU3UKU
JUIsL aHaluM3a W OOBSICHEHHs SBJICHMM MHKpPOMHpa, MakpoMupa W Meramupa,
pasnnyath ycinoBHs (IpaHHIBI, O00JIACTH) MPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMAaTh BCEOOLIMH XapakTep (yHIAMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
UCIIOJIb30BAaHUSl YACTHBIX 3aKOHOB; aHAJIM3UPOBaTh (U3NYECKUE IIPOLECCHI,
UCIIOJIb3Ys] OCHOBHBIE IIOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHHUS pa3iuyaTh yCJIOBHS NPUMEHHMOCTH MOjenel
(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHU)

ChopMupoBaHHOCTh YMEHUS pellaTh PacyeTHBIE 3a/1a4M C SBHO 33JaHHOM M HESIBHO
3a/laHHOM (U3MYEeCKOM MOJENbl0: Ha OCHOBAaHUHM aHaJIM3a YCJIOBUSA BBIOMpATH
duznyueckne MoJENU, OTBevaroue TpPeOOBaHUAM 3a/ladyM, MPUMEHATh (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3MUECKUX TEOPHH NMPH HCIOIb30BAaHUU
MAaTEMATUYCCKUX MCETOAOB PCHICHUA 3aJdad, MINPOBOJAUTH paCd€Thl Ha OCHOBAHUHU
HMCIOIIUXCA JaHHBIX, aHaJIM3UPOBATH pPE3YIbTATbl W KOPPEKTHPOBATH MECTOABI
pEILIEHNUs C YYETOM IIOJyUYEHHBIX PE3YyIbTaTOB

Pemarp kauecTBeHHbIE 3aJauyd, TpeOyrollMe NPUMEHEHUs 3HaHMM M3 pa3HbIX
pa3liesioB IMIKOJBHOTO Kypca (U3WKH, a TaKXKe HWHTETpallid 3HAHWN W3 JAPYTHX
MPEJAMETOB E€CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO IIETOYKY
PacCyXXJIEHU C OMOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (pu3nyecKkue
SIBJICHUSL

Bnanenne oCHOBHBIMH METOJaMU HAay4YHOT'O ITO3HAHUS, UCIIOJIB3YyCMbIMU B (I)I/I3I/II(CZ




MPOBOAWTH TPSMBIE U KOCBCHHBIE HM3MEpPEHUs (PU3NYECKUX BEIWYMH, BBIOHMpas
ONTUMANBHBIA CIIOCO0 M3MEPEHHs] M HCIOJIb3Yys W3BECTHBIE METOIBI OIEHKH
MOTPEIIHOCTeH W3MEPEHUH, MPOBOIAUTH HCCIICIOBAHUE 3aBUCHUMOCTEH (pU3MUEcCKuX
BEJIMYMH C WCIOJB30BAHUEM TMPSMBIX U3MEPCHHH, OOBSCHATh TOTyYCHHBIC
pe3yNbTaThl, UCIIOJIb3YsT PU3NICCKUE TCOPUH, 3aKOHBI ¥ TIOHATHUS, U JIEIAaTh BBIBOIBL;
coOoaTh MpaBmiia 0€30MacHOro TPyAa MPU MPOBEICHUH HCCIICOBAaHUN B paMKax
y4eOHOTO  JKCIIEpPUMEHTa W y4eOHO-HCCIICOBATEILCKOW  JIESTEIBHOCTH  C
UCIIOJIb30BaHWEM IU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB H  J1aOOPaTOPHOTO
000opyIoBaHUs

8 CdopMupoBaHHOCTh YMEHHI aHAIM3UPOBATH U OIICHUBATH MOCIEACTBHS OBITOBOW U
MPOU3BOJICTBEHHONW  JEATCIILHOCTH  YEJIOBEKA, CBS3aHHOW C  (DU3HYECKUMU
MpoleccaM, C TO3WIHUA DKOJIOTMYECKOW O0€30macHOCTH; TPEICTaBICHUNH O
pallMOHAIBHOM  MPHUPOJONOJIB30BAHUU, a TAaKXKE€ pPa3yMHOM HCMOJb30BAHUHU
JOCTMKEHUN HAyKH M TEXHOJOTMHM JUId JAIBHEHMIIErOo pa3BUTHUS YEIOBEYECKOTO
o01iecTBa

9 OBnaseHre pasIuYHBIMU  criocobaMu  paboTel ¢  uWHopMarueln  (pu3uaeckoro
COJICpP)KAaHUsI C WCIIOJIb30BAHMEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMECHHUU KPUTHUYECKOTO aHaliM3a M OLEHKU JOCTOBEPHOCTH IMOIy4aecMOn
uHpopmanuu

10 CdopMUpOBaHHOCTh YMEHUH MPUMEHSITh OCHOBOIIOJATAONIUNE ACTPOHOMHYCCKUC
MOHATHUS, TCOPUH W 3aKOHBI JJIA aHAIW3a U OOBSCHEHUS (U3MYECKUX IPOIIECCOB,
HpOI/ICXOI[ﬂHII/IX Ha 3BC3JaX, B 3BC3IHBIX CHUCTCMax, B MG)KFaJIaKTH‘ICCKOﬁ cpene;
JIBIKEHHUS HEOECHBIX TeJ, DBOMIOLNM 3Be311 U Beenennoii

[lepedeHb »r1eMEeHTOB coaepkaHus, mposepseMbix Ha EI'D no ¢usnke

Kon Kon [TpoBepsieMblii 2IEMEHT COJIep>KaHus
pasnena/ | dJeMEeHT
TEMBI a
1 MEXAHUKA
1.1 KMHEMATHUKA

1.1.1 |Mexaunueckoe aBmkeHre. OTHOCHUTEILHOCTh MEXAHUYECKOTO JIBMKEHHS.
Cucrema orcuera

1.1.2 |MarepuanbHas TOUKa.

z i TPACKTOPHA

Ee panuyc-BekTop:
r(t)=(x(t),y(t),z(t -

(0)=(x().¥(1) 2(1), ‘i
TpaeKkTopus,
nepeMelleHue: v
AT () -
o §
yTh.

CroxxeHue nepeMeneHmil:

AT, = AF, + AT,




1.13

CkopocTb MaTepHUaIbHONW TOUKHU:

D—AF r (u D) U)
e — = \ = Oy U, )
At At—0
AX - : .
O, =—— = X, aHajoru4Ho U, =Y,, v, = 7.
At At—0

Crnoxenue ckopocteii: U =U; +U,,

Beluncnenue  mepeMelieHMss M IyTH  MAaTepUaIbHOM  TOYKHU
HPSMOJIMHEHHOM JIBUKEHUH BJOJIb OCU X IO Ipa MKy 3aBUCUMOCTH Vy (t)

pu

114

. AD "
YcKopenue mMatepuanbHoil Touku: 4 =——| =4 = (ax 8y, az) :
At At—0
Av, ' :
T At - = (Ux )t, aHAJIOTHYHO &, :(uy )t, a, =(v,),
1.1.5 |PaBHOMEpHOE NPSAMOJIIMHEHHOE JBHUKEHHUE:
X(t) = X, +0p,t
v, (t) = v, = const
1.1.6 |PaBHOyCKOpeHHOE MPSMOIUHEHHOE ABUKECHHE:
at?
X(t) = X, + Uyt + =
2
v (t)=vy, +at
a, = const
2 2
Uy =0 = 2ax (XZ - Xl)
v +0,
[pu 1BMKEHUH B OJHOM HAIlpaBJIeHUH MyTh S = ———-t
1.1.7 |CsobomgHoe mageHue. YCKOpeHHE CBOOOIHOTO
najsieHus. JIBrkeHUe Tena, OpOIIEHHOrO O/
yrioMm & K rOpA30HTY:
L A
X(t) = X, + Uyt =X, + 0, COS - t P’
t? , t? V il
y(t):y0+uoyt+gy7:yO+UOSIna-t—g7 .
v, (t) = vy, =1, Cosal O X x

v, (t) =0y, +9,t =v,sina—gt




g9, =0
g, =—g =const

1.1.8 |KpuBonuneiinoe nBuxeHHUE. J[BHokeHHE MaTepruaaIbHON TOYKH 110 OKPYKHOCTH.
YrioBas u JIMHEWHAas: CKOPOCTh Touku: U = ®R . [Ipu paBHOMEpPHOM JBHKEHUU
TOYKH IO OKPYKHOCTH _ .
2
v 2
LleHTPOCTPEMHUTENBHOE  YCKOPEHHE TOYKM: &, = E =0'R . TlonHoe
YCKOpPEHHE MaTE€pUAIIbHOU TOYKHU
1.1.9 |Tsepnoe teno. [locTynaTenbHoe U BpalaTeabHOE JBUKEHHE TBEPAOIO Tela
1.2 JUHAMUKA
1.2.1 |HuepuumanpHbie cucteMbl oTcuera. llepBwiii 3akoH HeroTona. [lpunHIun
OTHOCHUTENBHOCTH ["anumes
122 m
Macca Tena. IImoTHOCTE BelecTBa: p = V
123 = _F.F
Cuna. [IpuHIUI CyNEeprio3UIIMN CHIIL: FpaBﬂoﬂeﬁCTB =F+F +..
1.2.4 |Bropoii 3akon HetoToHa: 115 marepuanbHoit Touku B UCO
F=ma; Ap=FAt mpu F = const
1.2.5 |Tpernii 3akoH HploToHa ans MarepHaIbHBIX T
touek: F, =-F, F, F;
1.2.6 |3ak0oH BCEMHPHOTO TSTOTCHUS: CHJIBI TPUTSHKCHHUS MEXKIY TOUYCYHBIMU
mm
maccamu paBHbl F =G |le2
Cuina Tsixectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CUJIBI TSYKECTU OT BBICOTHI
h Hag MOBEPXHOCTHIO TIIAHETHI paanycoM Ry:
GMm
TS L\
(Ro+h)
1.2.7 |Cwumna ynpyroctu. 3akon I'yka: Fy = -kx
1.2.8 |Cwra tpenus. Cyxoe TpeHHeE.
Cuna TpeHus ckonbxenns: B, =N
Cuna Tpenus nokost: F, SuUN
Koaddunment tpenus
1.2.9

JlaBnenue: p=—

S




1.3

CTATHUKA

1.3.1 |MoMeHT cujbl OTHOCUTENILHO OCH BpallleHUS:
IM|=FI, rae 1 - mredo cumsl E OTHOCHTEIBHO
ocu,  mpoxoxasmert  yepe3  Touky O
NEPIECHIUKYISAPHO PUCYHKY o
1.3.2 |Ueurp wmacc Tema. IleHTp Macc CHCTEMBI MAaTEPUAIBHBIX  TOYEK:
mr +m,r, +...
F;-I.M. = . B ogqHOpOIHOM MOJIE TSHKECTH (@ = COﬂSt) LIEHTP Macc
m,+m,+...
TEJIa COBIAIAET C €ro IEHTPOM TKECTU
133 M, +M,+..=0
VYcnoBus paBHoBecus TBepaoro tena B MCO: |\ = =
+F,+..=0
1.3.4 |3akon [lackans
1.3.5 | Taenenne B sxuaxocTy, noxosmeiics 8 UCO: P = Py +pgh
136 3akoH Apxumena: FAPX = _Pmem ,
eciu Teno u KUIKocTh MoKosATcs B MCO, 10 Fapx = PIVireen
YcioBue miaBaHus Tel
14 3AKOHbBI COXPAHEHN S B MEXAHUKE
141 |Vmnynsc MaTepuanbHOM Touku: P = MU
14.2 Vmnynse cucremst te; P = P+ P, +-.
1.4.3 |3akoH U3MEHEHMsI U COXPAHEHUS UMITYJIbCA!
BUCO AP=A(P,+ P, +...) = Bt + By A+
B ICO Aﬁ = A( ﬁl + pZ +) = O , CCIIN FlBHeLHH + FZBHeLHH .= 0
PeakTnBHOE NBHKEHUE
1.4.4 |Pabota cHJIbl HA MaJIOM IEepEMELICHUHN: F‘,’
Ar X
145 |MomHOCTh CHUIIBI:

ecim 3a BpeMs At paboTta CuiIbl U3MEHSIETCS Ha F
AA | TO MOIIIHOCTB CHJIBI

ol

AA

=— =F-v-cosa
At At—0




1.4.6

muz_p_2
2  2m

KuneTnyeckas sHeprus MaTepuanbHoii touku: E =

3aK0H M3MCHCHMS KHHETHYSCKOM SHECPTHUU CUCTCMbI MATCPUAJIbHBIX TOYCK: B

nco AE_ . =A+A, +..

14.7 |IloTenuuanbHas SHEPTUS:
JJI1 TIOTCHIHUAJIBHBIX CHJI A12 = Elnoneuu - E2n0TeHu = _AEHOTeHu .
[ToreHimanbHas SHEPTrUsi MaTEpUAILHOW TOYKH B OJHOPOJIHOM IIOJIE TSKECTH:
EHOTCHI_I = mgh'
[ToTenuanpHas SHEPTUS yOpyro a1eOopMUPOBAHHOTO TEJa:
kX2
TIOTCHIL = 2
14.8 |3akoH U3MECHEHHS U COXPAHCHUS MEXaHUYECKON SHEPTUU:
EMeX = EKI/IH + EHOTCHH’
B I/ICO AEM(?X = ABCeX HECIIOTCHII. CHUJI y
B ICO AEMex =0 , CCJIN ABcex HEIOTEHIL. CHI — 0
15 MEXAHWYECKHE KOJIEBAHUA 11 BOJIHbBI
151 |Tl'apMonuueckue KosiebaHUS MaTepUaIbHOM TOYKW. AMIUTyZa U (asza
KosicOanmii. KunemaTnaeckoe OlmucaHue:
x(t)=Asin(ot+9,),
v (t)=x,
' 2 2
a, (t) = (UX )t =-0 X(t) = a,+0X=0, rge x - cMemenue U3 MONOKEHUS
paBHOBECHSI.
JlmHaMYecKoe OIHUCaHueE:
may = -kx, rae k = mo?®. D10 3Ha4ur, uto Fy = -kx.
DHEPreTUIeCcKOe ONMMCAHNE (3aKOH COXPAaHEHHUST MEXaHUYECKON YHEPTUN):
2 2 2 2
mo°  kx® mo,
+ =T — = const
2 2 2 2
CBs3p  aMIUIATYABl  KOJEOAHWM  CMEIIEHWS MaTepUATbHOM TOYKH C
aMIUTUTY/IaMU KoJieOaHui ee CKOPOCTU U YCKOPECHHS:
Umax = OJAa amax = ('OZA
15.2 21

[Tepuon u yacrora Konebanuii: T =—=—.
® Vv

HepI/IOII MaJbIX CBO6OI[HLIX KoJIcOAaHMH MaTEeMaTUYECKOTO MAasTHHUKA:




T:2n\/I.
g

. m
[Tepuoa cBOGOIHBIX KOJEOaHUI IPYKUHHOTO MAasATHUKA: T =27 Y

1.5.3 |BrinyxzaeHnsle kosnebanus. Pesonanc. PezonancHas kpusas
1.5.4 |Ilonepeuynbie W TPOJOJbHBIE BOJHBL. CKOpPOCTH pacmpoCTpaHEHHUS U JAJIUHA
v
BOJIHBL: A =0T =—,
v
Wutepdepennyst u audpaxiys BOJIH
15.5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
2.1.1 |Mogenmu CcTpoeHUS Ta30B, IJKUIKOCTEHM ®  TBepAbIX Tel.  IlycTh
TepMOJMHAMHYECKas cuUcTeMa (Tel0) COCTOMT W3 N OIMHAKOBBIX MOJEKYI.
N m
Torna xonuyecTBo BemecTsa V=——=—,
Ny n
rae Na - unciao ABoraapo, m - mMacca cucteMsl (tena), M - monspras macca
BeIIleCTBa
2.1.2 |TemnnoBoe ABMXEHHE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 |BzauMopaeiicTBHE YacTHIl BEIIECTBA
2.14 | Iuddysus. BpoyHOBCKOE NBHKEHHE
2.1.5 |Mopgens naeansuoro raza 8 MKT
216 |CBs3p MeXIy JaBICHHEM ©  CpPeAHEH  KHUHETHYECKOW  JHeprueu
MOCTYMNATEeNBFHOTO TEMJIOBOTO ABM)KEHUS MOJIEKYJ UJAbHOTO Tra3a (OCHOBHOE
ypaBHeHnne MKT):
— 2 m002 2 — .
p=—mnv"=—n- =—N-&, ., , rIe mp - Macca OJTHOW MOJICKYJIbI,
3 3 2 3
N
n= v KOHIIEHTPAIUSI MOJIEKYIT
2.1.7 | AbcomoTtHas temneparypa: T =t°+ 273 K
218 |Csa3p Temmeparypel Ta3a CO CpeJHEW  KHUHETUYECKOW  dJHepruei
MOCTYMAaTEeNFHOTO TETJIOBOTO ABMKEHUS €r0 MOJIEKYII:
2
(] 2
I10CT
2 2
2.1.9 |VYpasuenne p = nkT




2.1.10

Mogenp uaeanbHOro ra3a B TEpMOJANHAMUKE:

Ypasuenue Menneneesa — Knanenpona

BeIpaxeHue 1511 BHyTpEHHEW SHEPTUH

VYpaBuenue Menneneea - Knaneiipona (nmpuMeHUMbIE (POPMBI 3aITHCH):

pV = L RT =vRT = NKT —PRT
n u

BelpaxxeHue i1 BHYTPEHHEHW DJHEPIMM OJHOAaTOMHOIO WJACAIBHOIO rasa
(mpruMeHuMBbIe (GOPMBI 3AITHCH):

U=3wRT=3mr=3MrroveT=3 v
2 2 2

2 p

2.1.11

3aKoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHLBIX I'a30B:

P=p1+tp2t..

2.1.12

M3onpoueccsl B pa3peK€HHOM ra3ze C HNOCTOSHHBIM 4HciaoM Mosekyn N (¢
HOCTOSIHHBIM KOJIMYECTBOM BemiecTBa V ):

uzorepma (T = const): pV = const,

nzoxopa (V = const): P - const ,

?
\Y
n3obapa (p = const): T = const

I'paduaeckoe npeacraBiaeHue uzomnpoieccoB Ha pV-, pT- u VT-nuarpammax.

OObEeIMHEHHBINA Ta30BbIA 3aKOH:

ﬂ = const
T

JJ1d TIOCTOSIHHOTO KOJIMYECTBA BelecTsa Vv

2.1.13

HacpllieHHBIE W HEHACHIIICHHBIC Maphl. KauectBeHHas 3aBUCHMOCTH
IJIOTHOCTU W  JaBJICHUA  HACBIICHHOI'O IMapa OT TEMIICPpATyphbl, HUX
HE3aBUCUMOCTh OT 00beMa HACBIIICHHOI'O Imapa

2.1.14

Brnaxxnocts Bo3ayxa.

pnapa (T ) _ p napa (T )
pﬂacmm. mnapa (T ) p HAacChIII. I1apa (T )

OtHocHTeNbHAs BIAXHOCTE: P =

2.1.15

N3MeHeHue arperaTHbIX COCTOSIHMM BEIIECTBA: WCIAPEHHE W KOHJICHCAIUS,
KHUIICHHUE KUJTKOCTH

2.1.16

H3menenue arperaTHbix COCTOSIHUM BCIICCTBA: TNIABJICHUEC U KpUCTAJIJIN3alls

2.1.17

[TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax




2.2

TEPMOJINHAMUNKA

2.2.1 |TemnnoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 |BuyTpeHHss dHEPTUs

2.2.3 |Temnnonepenaya kak crocod W3MEHEHHsI BHYTPSHHEH dHEPTUH 0€3 COBEPIICHHS
pabotbl. KoHBEKIHS, TETIONPOBOAHOCTD, H3TyUYCHHUE

2.2.4 |Komu4ecTBO TETUIOTHI.
V ienbHas TEII0EMKOCTh BemecTa ¢: Q = CMAT

2.2.5 |VYnenpHas Temnora napoodpazosanus L: Q = Lm.
V iesibHas TerioTa miasienus A Q =im
VY ienbHas TEIIoTa CropaHust Tormea q: Q = qm

2.2.6 |DnemenTapnas pabora B TepMoauHamuke: A= PAV | Bpruucienue paboTsl 1o
rpaduky nporecca Ha pV-auarpamme

2.2.7 |IlepBblii 3aKOH TEPMOJUHAMUKH:
Q, =AU, +A, = (Uz _Ul)+ A, .
Anmabara:
Q,=0=A,=U,-U,=-AU,,

2.2.8 |Bropoii 3ak0H TepMoanHaMHUKH. HeoOpaTumple mporiecch

2.2.9 |Ilpunnuns! neiictBus TemnoBbix MamuH. KITJT:
= P _ Qo Q] [Qua

O Quarp Quarp
2.2.10 |MakcumansHoe 3aauenue KI1JI. [luxkn Kapro:
warp narp
2.2.11 |VYpaBHenwue TerioBoro 6amanca: Q1+ Q2+ Qs +...=0
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE

3.1.1 |DnekTpu3amnus T U e MPOSBICHU. DIeKTpUIecKui 3apsi. J[Ba Buma 3apsja.
DNeMEeHTapHBIA JMEKTPUYECKUI 3apsA. 3aKOH COXpPAHEHUS DJIEKTPUYECKOTO
3apsaa

3.1.2 |BzaumopaeiicTBue 3apsaoB. Toueunsle 3apsbl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C IlPIB.IICKTpPI‘-ICCKOfI MPOHUTTACMOCTBIO €




1 ,|q1|'|QZ|

2

F :k|Q1|'|Q2| _

er? dmee, I

3.1.3

:‘)J'ICKTpI/ILIeCKOG none. Ero HeﬁCTBHe Ha JICKTPUUYCCKUC 3apsAabl

3.14

= F
HanpspKeHHOCTD 3JIeKTpudeckoro noms: E =

qnpOGHLIﬁ

g

ITose Toueuynoro 3apsiaa: E. =k—,

-

OJHOpPOJHOE ToJie: E =const .

KapTunbl 1TMHUN HaNPSXKEHHOCTH ATUX TOJICH

3.15

IToTeHIIMAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HocTh mNOTEHIUATIOB U HaIIPAXKCHUC!

A, =9(,~9,)=—9Ap=qU

HOTCHI_[I/IaHBHaH OQHEPIUA 3apiaaa B 3JICKTPOCTATHYCCKOM I10JIC:
W=qe.

A=-AW

W
ITotenmuan 3JICKTPOCTATHUYCCKOI'O IIOJIA: P = H .

CBs3p HANPSDKEHHOCTH TOJS M PA3HOCTH TOTEHIMAJOB JJsl OJHOPOJHOTO
anekTpoctarndeckoro noss: U = Ed

3.16

IIpuHIUII Cynepro3UIUH JIEKTPUYECKUX MTOJIEH:

— —

E=E+E,+.. 0=¢,+¢,+..

3.1.7

IIpoBOAHMKHN B 3JIEKTPOCTAaTUYECKOM IIOJIE. YCIIOBUE PABHOBECHS 3apsOB:
r —
BHYTPH IPOBOJIHUKA E — (), BHYTPU U Ha IOBEPXHOCTH MPOBOIHKKa P = CONSt

3.18

JA2IIEKTPUKH B 3JIEKTPOCTATUUECKOM I0JIe. [[uanekTpruieckas NIpOHUIAEMOCTh
BellecTna €

3.19

q

KonpeHcatop. Di1ekTpoeMKoCcTh KoHaeHcaTopa: C = —

C_ €8,S C
3JICKTpO€MI(OCTL IJIOCKOT'O KOHJACHCATOpA: - d =&l

3.1.10

HapaHHCHBHOC COCAMHCHUEC KOHICHCATOPOB:
q=q:tQq2+.., U =U,=.., Cnapanﬂ = Cl + Cz + ...

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




1 1 1
U=U+Ux+ ., 01=02= ..., —:_+C_+"'

moc 1 2

3.1.11

QU CU? ¢’
DHeprus 3apsHxeHHoro konaeHcaropa: W = Ty = =—

2 2C

3.2

3AKOHBLI ITIOCTOSAHHOI'O TOKA

3.2.1

Aq .
Cuina toka: | =— . IlocTossHubIN TOK: | = const
At At—0

Jns mocrosHHOrO TOKA q = It

3.2.2

VYcnoBus CylecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenue U u OJ1C E

3.2.3

U
3akon Oma s yuactka nenu: | = E)

3.24

BJ'ICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCHUMOCTD COIIPOTUBJICHHUA OAHOPOAHOI'O
NpoBOAHMKAa OT €ro JJIWHbBI W CCUYCHMHA. Y aensHOE COIIPOTUBJICHUC

BelecTBa. R = pg

3.2.5

AITOPOHHI/IX CHII

q

Hcrounnku Toka. IJIC ncrounuka toka: E =

BHyTpeHHee conpoTUBIIEHNE HCTOYHUKA TOKA

3.2.6

3akoH Oma a1 TOJHOW (3aMKHYTOH) 53JEKTpUYECKOH E
r
3

E
emn: E=IR +1Ir, 0 al=—— —_
nenu TKY/T Ror R

3.2.7

Hapanneanoe COCAUHCHHUEC ITPOBOJHUKOB:

1 1

1
I=li+hL+...,U=U,=.., R _R +R_+_”
2

apat 1
HOCJ’IG}IOB&TGJ’IBHOG COCINMHCHUEC ITPOBOAHUKOB:

U=U+Us+...,lhi=b=.., R =R1 + Ry + ...

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.

3akon Jlxoyns - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= IRt = |Ut :?t

3.29

AA

MOIIHOCTB AEKTPUIECKOTO TOKA! P=— =1U
At At—0




U2

2
TemnoBas MOIIHOCTE, BeAensgeMas Ha pesuctope: P =1"R = F =1U .
P — AACT CHJI — EI
MomHoOCTh HCTOUHUKA TOKA: Mg = —At =
At—0
3.2.10 |CB00OOIHBIC HOCUTEIHN SJECKTPUUYCCKUX 3apSA0B B MPOBOJAHHMKAX. MeXaHU3MBI
MPOBOAMMOCTH TBEPJIBIX METaNIOB, PACTBOPOB M PACIUIABOB AJICKTPOJIUTOB,
ra3oB. [TonmynpoBoguuku. [1oaynpoBoHUKOBBIIN 1O
3.3 MATHUTHOE ITIOJIE
3.3.1 |MexaHnuueckoe B3aUMOJCHCTBME MarHuTOB. MarauTHoe mosie. Bektop
MarHUTHON WHTYKITUH. [Tpuntun CYTIEPITO3HITIHI MarHUTHBIX
oJjeu: B= Bl + 82 +...
JIvHUY MHIYKIIUA MarHUTHOTO Tojisi. KapThHa MTUHWN WHIYKIIMA MarHATHOTO
TOJISI TIOJIOCOBOTO M IMOAKOBOOOPA3HOIO IMOCTOSTHHBIX MarHUTOB
3.3.2 |OmbiT Dpcrena. MarHuTHOE TMMOJie MPOBOAHWKA ¢ TOKOM. Kaprtuna nuHMIA
WHAYKIIMA MarHATHOTO TOJIS JUTMHHOTO TPSIMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MTPOBOJHHUKA, KATYIIKU C TOKOM
3.3.3 |Cuna Amnepa, ee HalpaBJICHHE U BETUYMHA!
F. = IBl sina , Tme O - yrojm MexIy HampaBICHUEM IIPOBOJAHHMKA U
BEKTOpOM B
3.3.4 _ .
Cuita JlopeHa, ee Hanpasienue u Benuanna; Fiop =|4|UBSING e o - yron
MeXIy BeKTopamMu U ¥ B . JIBHKEHHE 3apssKEHHOM YaCTHIBI B OJHOPOIHOM
MarduTHOM IT0JI€
3.4 DJIEKTPOMAT'HUTHA S MHAYKIIS
3.4.1 |IloTok BEeKTOpa MarHUTHON MHIYKIINH: ﬁ T B
(I):BnSZBSCOSO( C[/
3.4.2 | SIBnenue >nexkTpoMarHUTHON HHAYKIWHU. DJ1C uHIyKIIMHA
3.4.3 |3aKoH 3JeKTpOMarHUTHOW MHAYKIMKU Dapajes:
AD .
Ei = = _q)t
At At—0
3.4.4 |DAC uHaYKIMU B IPSIMOM IPOBOJHHUKE JUTMHOM B
- n
1, ABMOKYIIIEMCSI CO CKOPOCTBIO U (U Ll ) B / \ 01
OJHOPOJTHOM MarHUTHOM ToJie B: / v




|Ei| =Blvcosa  rpe a - yroJl MeXIy BekTopoMm B 1 Hopmaibio N k
IJIOCKOCTH, B KOTOPOI JiexaT BeKTopbl | u O ecan | L B u g L B,
TO |Ei| =Blov

3.45

[IpaBuio Jlenna

3.4.6

(0]
WNuaykTuBHOCTD: L = T , um @ = LI

Al

Camounnykuus. IC caMOMHAYKINU: E, = _LA_t =-LlI,
At—0

3.4.7

L1?
OHEpPrusi MarHUTHOT'O TIOJISt KATYHIKK ¢ TOKOM: W, = >

3.5

SJIEKTPOMATI'HUTHBIE KOJIEFAHMA 1 BOJIHBI

3.5.1

Konebarenbubiit kKoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE
Kosie0aHus B UACaTbHOM KoJebaTeIbHOM KOHTYpE: . I

C
T
() = Gy SIN (L + ;)
| (t) =0 = 005 cOs (0t +¢y) =1, cos (0t + )

2n 1
®opmyna Tomcona: T =2nVLC , orkyma @ = T = JiC

CBsi3p aMIUTUTYJIBI 3apsfia KOHJEHCATOpa C aMIUIMTYAOW CHJIBI TOKa MpHU
CBOOOJIHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSX B HJACATIBHOM KOJeOaTeIbHOM

max

KOHTYpE: (nax =

3.5.2

3akoH COXPAaHCHUS SHCPIUU B UJICATIbBHOM KoJIe0aTeTbHOM KOHTYpE:

cu? LI*> cu?_ L%
+ = = =const.
2 2 2 2

3.5.3

BoiHyXaeHHbIE 3JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc

3.54

[Tepemennslii Tok. IIpon3BoacTBO, nMepenadya U MOTPEOIEHUE DIEKTPUUECKOM
SHEPTUU

3.55

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas opueHTalusi BEKTOPOB B
AJIEKTPOMATHUTHON BOJIHE B BAKYyME: E1LB.IC

3.5.6

[IIxama 37€KTPOMArHUTHBIX BOJIH. [IprMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsamonnHEeiHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpeae. TodeuHblid




ucTo4HuK. JIyd cBera

3.6.2 |3akoubl oTpaxkenus ceera. o =p
al P
Vel
3.6.3 |IlocTpoenue n300pakeHUH B TUIOCKOM 3epKalie
3.6.4 | 3akoHBI MPETOMIICHHS CBETA.
Ipenomienue cera: NSIN o=N,sinf : ny
AOCONIOTHBIN MOKa3aTesb MPETOMIICHHS:
_C
na6c -
v
n, u
OTHOCHUTEIBHBIN TTOKA3aTENb IPETOMIICHUS: Ny = n_ - U_ .
1 2
Xox J1y4eil B Ipu3Me.
CooTHOLIEHHE YacTOT W COOTHOIIEHHE JUIMH BOJH TIpU  Iepexoje
MOHOXPOMATHUYECKOTO CBETA Yepe3 TPaHUILy pa3jieia ABYX ONTUYCCKUX CPEJI:
Vi =V, A, =Ny,
3.6.5 |IlomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHblid  yrojdl MOJHOTO BHYTPEHHETO n,<h n,
OTpaKCHUS:
. 1 n
sinq, =—=-%
b n
OTH 1
3.6.6 |CoOuparomue u paccenBaromue JTUH3BL. ToHKas arH3a. DOKYCHOE paccTosiHIE
Y ONTUYECKAs CHJIa TOHKOH JTHH3bI: D = £
3.6.7 | Dopmyna TOHKOH JMH3BI: d T
)
1 N 1 1
d f F H F
VBenu4eHue, 1aBaeMoe JTNH30i: F h
h _|f]
r=—==1~,
H d v

1
D<0=F=—<0
D 1
B ciyuae paccenBaronieit JIMH3bI:

_h_[f]

=—=—xI1
H d




3.6.8

Xon nyda, NPOLIEALIErO JUH3Y II0J IPOU3BOJBHBIM YIVIOM K €€ IJIAaBHOU
ontuyeckoil ocu. IlocTpoeHne u300paKeHUH TOYKM M OTpe3ka NpPSIMOM B
COOMPAIOLIMX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMax

3.6.9

doroanmnapaT Kak onTuyeckuil npudop. I'na3 kak ontuueckas cuctema

3.6.10

Wntepdepenust cBera. KorepeHTHble HCTOYHHMKHU. YCIOBHUS HaOIIOJICHUS
MakCUMYMOB M MHHUMYMOB B HHTEP()EpPEHIMOHHON KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOUHUKOB:

A
MaKCUMYMBI - A = ZmE ,m=0,+/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A= (Zm"‘l)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus ceeta. Judpakunonnas pemerka. Y cioBue HaOIIOISHUS TTIaBHBIX
MakCUMyMOB IPpH HOPM@JIbHOM MAJ€HHUM MOHOXPOMAaTHYECKOIO CBETa C
JUIMHOM BOJIHBI A Ha penieTKy ¢ nepuoaom d:

dsing,=mA m=0, +/-1,+/-2, +-3, ...

3.6.12

I[chepcml CBC€Ta

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM JIV AJIN3M

411

I'unore3a M. ITnanka o kBanrax. ®opmysa [Inanka: E =hv

4.1.2

_he _

c
kp'

®otoHbl. DHeprus HoToHa: E=hv

E hv h

Umnynse Gotona: P = P

413

®otorddext. Onpitel A.I'. CToneroBa. 3akoHb! poTo3PdexTa

414

VYpaBuenue DitHiTeitHa 175 hoTodddekra:
E(bOTOHa = ABLIXO)Ja + EKI/IH maxs

hc hc 2
= T, Aablxoua = hVKp = }\4_ , E — mUmaX =eU

KHHMax 2 3an
Kp

rac ECbOTOHa = hV

4.1.5

JlaBnenue cBeta. JlaBieHue cBeTa Ha MOJHOCTBIO OTPAXkAMOLIYIO TOBEPXHOCTb
Y Ha MOJIHOCTBIO MOTJIOMIAIOIYI0 TIOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HnaHeTapHa;[ MOACIb aTOMa

4.2.2

[Toctynarsr bopa. M3nyuenue u nornomenue (GpOTOHOB IpHU NEPEXOJE aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha IPYrou:




v, = S —|E, ~E,|
A

mn
mn

4.2.3 |JluHeiuaThie CIICKTPHI.
CriekTp ypoBHEH SHEpruu aToMa BoJI0poja:
-13,6 3B
E.=——=—,n=1,23,..
n
4.3 OU3NKA ATOMHOI'O AIPA
4.3.1 |Hyxkmnonnas monens supa I'eitzenOepra - MBanenko. 3apsan szapa. MaccoBoe
yucio sapa. M3otonsl
4.3.2 |PagnoakTUBHOCTS.
Anbda-pacnazn;: 2 X =75 Y +3He,
bera-pacnan.
i OX Y + e+
OnekTpoHHbI B-pactan ; z A >z 48+ Ve,
i AX A Y +08
[Tosurponnsmi B-pacnan ; ; A =z, 4€+ Ve,
I'amma-n3nyuenue
4.3.3 _t
3aKoH paIMOaKTHUBHOTO pacrana: N (t) =N 0 2T
_t
ITycTh m - Macca palMOAKTUBHOTO BelecTBa. Toraa m (t) =m,- 27
4.3.4 | SnepHble peakuuu. [leneHue u CUHTE3 sSA€p
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