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Tema ypoka

®usuka — Hayka o npupoje. Hayunbsie METOABI MO3HAHUS
OKPY’KaIoILero MUpa

KommmuecTBo
94acoB Ha
MIPAKTUICCKHE
paboThI

Ponb u MecTo hpusmku B GopMUPOBAHUN COBPEMEHHOM HAyYHOM
KapTHUHBI MUPA, B IPAKTHUECKOH 1€ATEIbHOCTH JIOIEH
Mexanunueckoe nBukeHue. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
newxeHus. [lepemenienue, CKOpocTb, yCKOpPEHHE

PaBHOMepHOG HpHMOHHHeﬁHOC JABHXXCHHUC

~N O ok W

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKEHUE
CBoOogHOE majieHue. Y CKopeHue CBOOOIHOTO TaICHUS

KpuBonuneiitHoe nBuxeHue. /[BrmkeHrne MaTepruaibHON TOUKHU 10
OKPYKHOCTH

[Ipunuun otHOCcUTENBLHOCTH ["anunes. MHepuuanibHbIe CUCTEMBI
otcyeta. [lepBblii 3akoH HeroToHA

Macca tena. Cuna. [lpunnun cynepno3uniuu cui. Bropoit 3akon
HproToHa 1 MarepraibHOM TOUKHU

10

Tperuii 3akoH HproTOHA U1 MaTepUaIbHbBIX TOUEK

11

3akoH BCEMHUPHOI'O TATOTCHUS. Cuniia TSKECTH. HepBaﬂ KOCMHUYECCKaA
CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

14

15

Cuna tpenus. Koappunment tperns. Cusa cOnpoTHBIECHUS MTPH
JBUKEHHUH TeJa B )KUIAKOCTU WIIH rase

[TocTymarensHOE M BpamareabHOE ABUKEHUE a0COTIOTHO TBEPAOTO
tesa. MoMeHT cuiibl. [liieuo cusel. Y ciioBUSL paBHOBECUS TBEPAOTO
Tena

Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
NmMnynbe cunbl. 3aK0H COXpaHEHUs! UMITyJbca. PeakTuBHOE IBUIKEHHE

16

PaboTa u MomHOCTh critbl. KuHeTnueckasi HEprusi MaTepUaTbHON
Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTHH

17

ITorennmaneHas 3Heprus. lloTeHunanbHas SHEPTUS yIpyro
nedopMupoBaHHOH npykuHbl. [loTeHIIManbHas 3Heprus Tejaa BOIu3u
MOBEPXHOCTU 3eMIIH
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[ToTeHmanpHbBIC U HETIOTEHIIUATBHBIE CHITBI. CBSI3b PabOThI

18 HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHHUUECKON SHEPTUH
JlaboparopHas pabota «lccrnenoBanue cBI3u pabOThI CUJIBI C

19 M3MEHEHUEM MEXaHUYECKOM YHEPTUU Tejla Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20 KoHntpoinbHas pabora o teme «Kunemaruka. J[nHamMmuka. 3aKoHbI
COXpAHEHHUS B MEXAHUKE

21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
bpoynoBckoe npmwkenue. Juddys3us

29 XapakTep JBUKCHUS U BsaI/EMOJJefICTBI/IH yacTull BeuiectBa. Mojienu
CTPOEHMUSI Ta30B, KUJIKOCTEH U TBEPABIX TEI

23 Macca monexyn. KonnyectBo BemiectBa. [locrosinnas ABoraapo

o4 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana
temriepatryp Llenbcus

25 Wneanpbusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT

26 AGcomoTHas TemrepaTypa Kak Mepa cpeiHed KUHETUYECKOW SHEpruu
JBUKEHHS MOJIeKyJ. YpaBHeHue MenneneeBa-Kiamnelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

28 JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH MEXTY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOT0 ra3a»

29 H3omporieccsl B uAeanbHOM ra3e u uX rpaduyeckoe mpeicTaBiIeHue
BuyTpeHHss sHEprus TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€

30 n3MeHeHns. KomudecTBo TemmoTsl U padoTta. BHyTpeHHsIs sHEpTrHs
OJIHOATOMHOTO UJEAIbHOIO raza

31 Buasl Tenonepenaun

30 VnenpHas TEMI0EMKOCTh BeniecTBa. KonnuecTBo TEMmaoThl MpU
teronepenaye. AnuabaTHbIN Ipolecce

33 [lepBrlii 3aKOH TEPMOJMHAMMKY U €0 IPUMEHEHHE K H30Ipolieccam

34 HeoOpatumocTs mpoiieccoB B mpupoae. Bropoii 3akoH
TEPMOJTUHAMUKH

35 [Tpunun gevicteust n K11/ TenmoBoit MamyHb

36 [{uxn Kapno u ero KIT/I

37 DKoJIoTH4YecKe MpoOIeMbl TETNIO3HEPTETUKU

38 O6o06matomuii ypok «MonekynsapHas pusruka. OCHOBBI
TEPMOJIMHAMUKH

39 KonTponpHas padora o Teme «MonekynsapHas ¢puznka. OCHOBBI
TEPMOJTUHAMUKI

40 [TapoobpazoBanue u koHaeHcanws. VicnapeHue u KuneHue

a1 AOComIOTHAS M OTHOCHUTEIbHAS BIAXXHOCTh BO3ayxa. HackIeHHbII
nap

42 Tépmnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU3OTPOIHUS
CBOMCTB KpucTaiioB. Kuakue kpuctamibl. CoBpeMEeHHbIE MaTepUaIbl

43 [InaBnenue u kpucramumMzanus. Y aenbHas TEIIOTa TUIABICHHUS.
Cyb6numarnus

44 YpaBHeHHe TeI0BOro H6anaHca




DJIeKTpHU3alus Tell. DNEKTPUUECKUH 3apsij. [Ba BUIa SJIEKTPUUIECKUX

45
3aps0B

16 [IpoBOoAHMKY, AUBIIEKTPUKHU U TOTYTIPOBOAHUKU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsia

47 B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 31eKTpUUeCKUiA
3apsia

48 Hanpssx€HHOCTB 2nekTprdeckoro nods. [IpuHnun cyneprno3unyuun
ANEKTPUYECKUX Mosel. JInHUM Hanps>KEHHOCTH

49 Pabora cui anexkrpocraruyeckoro nodis. [lorennuan. Paznoctsb
MOTEHIUAJIOB

50 [TpoBOAHMKY U TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM II0JIE.
HusnexTpudeckas MpOHUIIAEMOCTh

o1 OnexrpoéMkocTh. Konnencarop

52 DIEKTPOEMKOCTD IJTIOCKOTO KOHIEHCATOPa. DHEPTHsl 3aps>KEHHOTO
KOHJICHCATOpa

53 JlaGopaTopHas padota "V3mMepeHne 3IeKTpOEMKOCTH KOHIeHcaTopa" 1
[TpunHIMI NeiCTBHS U TPUMEHEHNE KOHACHCATOPOB, KOMMUPOBAILHOTO

54 amnrapara, CTpyHHOro IpuHTepa. DIEKTPOCTATUUYECKas 3alllUTa.
3a3emileHHe AIEKTPOnpruOOpPOB
DNEKTPUYECKU TOK, YCIOBUS €ro cyiiecTBoBanus. [10CcTOSHHBIN TOK.

55 Cuna toka. Hanpsbxenue. Conportusienue. 3akoH Oma Juis ydacTka
1enu
[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COETUHEHNE

56 npoBoJHUKOB. JIaboparopHas paboTa «3ydeHne cMenaHHOro 0.5
COCTMHEHUS PE3UCTOPOBY»

S7 PaboTa 1 MOIIHOCTE ANMEKTpUYECKOro Toka. 3akoH [[xoymnsa-JIenia
3akon OMa 11 MOJTHOM (3aMKHYTOM ) AeKTprudeckoit renu. Kopotkoe

58 3ambikaHue. JlabopatopHas padora «M3mepenue 3/1C uctouyHmka Toka 0.5
Y €r0 BHYTPEHHETO COMPOTUBIICHUS

59 Peseprubriit ypok. KonTponsHas pabora mmo teme "DnekrTpoauHamMuka’ /
Bcepoccuiickast mpoBepouHas paboTa

60 Ob6o6maromuit ypok «2neKTpoaruHaMukay / Beepoccuiickas
poBepoyHas paborta

61 DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh

62 DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB

63 [ToynpoBOTHUKH, X COOCTBEHHAsI U IPUMECHAS TTPOBOIUMOCTb.
CaoticTBa p—n-niepexofa. [lomynpoBogHHKOBBIE TPHOOPHI

64 DJIIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIHUTOB.
DIIEKTPONIUTHYECKAs AUCCOLMALMS. DIEKTPOIIN3

65 DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U
HECaMOCTOATENIbHBIN pa3psad. Monnus. [1nazma

66 DNeKTpuYecKre MpUOOPHl M YCTPOMCTBA M MX MPAKTHIECKOE
npuMeHeHue. [IpaBuia TeXHUKH 6€30MacHOCTH

67 KonTponpHas padora o Teme «nekrpocraTuka. [locTostHHBIH

ANIEKTPUYECKUM TOK. TOKM B pa3IM4HBIX Cpeax»




68 ‘ PesepBHbIil ypok. O606mmaronuii ypok mo temam 10 kmacca
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11 KJIACC Tabanna 5.2

Ne
n/n

KosmmuectBo
94acoB Ha
MIPAKTUICCKHE
paboThI

Tema ypoka

IlocTosiHHBIE MAarHUTHI U UX B3aUMOJeHUCTBHE. MaruuTHoOE HOJIE.
Bektop MarHuTHOM MHAYKUMK. JIMHUYM MarHUTHOW MHAYKIUU

MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena.
B3anMozeincTere MpoBOIHUKOB C TOKOM

Jlaboparopnas pabota «/3y4eHre MarHUTHOTO TIOJISl KATYIITKU C
TOKOMY

JlelicTBUE MAarHUTHOTO TIOJISl HA IPOBOHKK ¢ TokoM. Crita Amriepa.
JlaboparopHas pabota «lccrnenoBanue eiHCTBUS MTOCTOSTHHOTO 1
MarHuTa Ha paMKy C TOKOM»

JlelicTBME MarHUTHOTO TOJISI HA JBHXKYIIYIOCS 3apSHDKEHHYIO YaCTHILY.
Cuua Jlopenna. Pa6ota cuier Jlopeniia

DnekTpoMarHuTHas HHAYKIHs. [I0TOK BeKTOpa MarHUTHON MHAYKIIHU.
O/1C unaykuuy. 3aKOH IEKTPOMarHuTHOW nHAyKuuu Papajes
JlaboparopHast pabota «lccienoBanue sBIECHUS dJIEKTPOMArHUTHON
WHTyKIIUT»

10

WupykTuBHOCTS. SIBNeHue camonHayKiuu. J/1C caMOMHTyKIIHH.
DHeprus MarHUTHOTO TOJIsl KATYHIIKK C TOKOM. DJIEKTPOMarHuTHOE 10JIe
TexHnyeckue ycTpoiicTBa U UX MPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTENIHU 3JI€MEHTapHBIX
YaCTHIl, UHAYKIIUOHHAS T1eYb

O606maromuii ypok «MarautHoe nosjie. DJIeKTpoMarHuTHast
WHAYKIHS

11

KontponbHas padoTa mo teme «MarHuTHOE 1oJie. DIeKTPOMAarHUTHAS
WUHIYKIIHS

12

13

CBobosHbIe MexaHuueckue konedbanus. ['apmonnueckue Konedanus.
VYpaBHeHue rapMoHHUecKux Kosnebanuil. [IpeBpaiienue sneprun
JlabopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH TIEPHO]1a MAJTBIX
KoJIeOaHU TPy3a Ha HUTH OT JUIMHBI HUTH U MacChl TPy3a»

14

Konebarenbublil koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOaHus B
UJeabHOM KoJIeOaTeTbHOM KOHTYpe. AHAOTUs MEXIY
MEXaHUYECKUMH H JEKTPOMArHUTHBIMHU KOJeOaHUSIMU

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UICATbHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyxaronux KoineOaHusX. BeIHY)IeHHbBIE
MexaHuuyeckue kosebanus. Pesonanc. BeiHyX1eHHBIC
3JI€KTpOMaI‘HI/ITHI>Ie KOJICGaHI/ISI

17

Ilepemennsbiit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTD
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CHIIBI
TOKA U HAIIPSKEHUS

18

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
AJIEKTPUYECKON SHEPTUU




YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE IIEKTPUUECKOTO 3BOHKA,

19 reHepaTopa epeMEHHOro TOKa, JIMHUM 3JIeKTporepeiay

20 DKOJIOTUYECKHE PUCKU NIPU TIPOU3BOJICTBE SIEKTPOIHEPTHIL. Kynerypa
HCIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

21 MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. Ckopoctsb
pacrpocTpaHeHHs U AJIUHA BOJHBL [lonepedynsie u mpoaoIbHbIE BOJTHBI

22 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3ByKa. Beicora ToHa. TemOp 3Byka

23 DneKTpOMarHUTHbIE BOJHBI, X CBOICTBa U ckopocTs. [lIkana
ANEKTPOMArHUTHBIX BOJIH

24 [TpuHIUTIBI PAAMOCBS3U U TEIEBUICHUA. Pa3BUTHE CPEACTB CBA3H.
Pagnomnokanus

25 KontponbHas padota «KojaebaHus U BOJTHBDY

26 [IpsmonuHeitHOE pacpocTpaHeHHE CBETa B OJJHOPOJIHOM cpejie.
Toueunslii HICTOUYHUK cBeTa. JIyd cBeTa

27 Otpaxenue cBera. 3aKOHbI OTpakeHus cseta. [loctpoenue
M300paKeHUI B IIIOCKOM 3epKajie

28 [Ipenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbIit
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS

29 JIaGoparopHas pabota «/3mepeHue moxka3aTess MpeIOMICHHS CTEKIIa»

30 JIunzsel. [Toctpoenue nzobpaxenuii B muH3e. opmyia TOHKOM JTMH3BL.
VYBenu4ueHue JTuH3bI

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB H300paKEHUI B
JTUH3aX»

30 Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.
JlabopaTtopHas pabota «HabmroaeHne nucrnepcun CBeTay

33 Wnutepdepennus ceera. Audpakius ceera. JJudpaknnonnas pemérka

34 [TonepedHocTh cBEeTOBBIX BOJH. [losspr3anus ceera

35 Onrtuyeckre NpuOOPH! M yCTPOHCTBA U YCIOBUS UX 0€30I1aCHOTO
MIPUMCHCHHUS

36 I'panumb Hp\I’/IMeHI/IMOCTI/I KJIaCCUYEeCKO MexaHuKH. [locTymarsl
CMEeLUANBHON TEOPHH OTHOCUTEIIHOCTH

37 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTHU. 3aMe ICHuEe BPEMEHH U
COKpaIeHue JUTHHBI

38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTUIbl. CBSI3b MACCHI €
SHepruer ¥ UMIyJIbCOM. DHEPrus MOKOs

39 KonrtponsHas padora «OnTrka. OCHOBBI CHIEIIMATIBLHON TEOPUHU
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyna [1nanka. DHeprus U UMIyIbC GOTOHA

41 OtkpeiThe U uccienoBanue Gorordpdexra. OnbiTel A. I'. CroneToBa

42 3akoHsl poTorddexTa. YpaBHeHne DiiHITeHA 151 hoTodddekra.
«Kpacnas rpanuma» ¢hotodddexra

43 JaBnenne cBera. Onwitel [1. H. JIebeneBa. Xumudeckoe aelicTBUE CBETa

44 TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHE: (JOTOIIEMEHT,
dboTonaTuuk, comHeyHast baTapesi, CBETOIUO/T

45 Pemrenue 3amau no reme «J1I€MEHTHI KBAHTOBOM OMTUKH




Mopenb aroma Tomcona. OnbiTel Pezepdop/ia 1mo paccessHuio 0-9acTHil.

46
[InanerapHas mozenb aTroma

47 IToctynatel bopa

48 W3nydyenune u noriomieHue GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO
YPOBHs DHEPrUH HA JpYroi. Buasl ciekTpos

49 BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynspHo-
BOJIHOBOH nyanu3M. CIIOHTaHHOE U BBIHY)KJIEHHOE U3JTyUYEHUE

50 OTkpeiTre pagrnoaktuBHOCTH. OnbITH Pe3depdopaa mo onpeaenenuio
COCTaBa PAIMOAKTUBHOIO U3JIy4EHUs

51 CaoiicTa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaZMOaKTUBHOCTH HA KUBBIE OPraHU3MBI

59 OTkpbITHE IPOTOHA U HEWTpoHA. M30TONBI. ANbda-pacna.
DNEeKTPOHHBINA U NO3UTPOHHBIN OeTa-pacnaj. ["Tamma-nu3inydenue
DHeprus cBA3M HYKJIOHOB B sifpe. SlnepHble peakuuu. SnepHslii

53 peaktop. [Ipo0iembl, nepCHeKTUBBI, FKOJIOIHYECKHE ACIEKTHI SIIEPHOM
SHEPreTUKU
OneMeHTapHbIe YacTHIIBI. OTKPBITHE MO3UTPOHA. MeTo bl HAaOII0IeHUS

54 U PETUCTPALUU 3JIEMEHTApHBIX YacTull. Kpyriblii cron
«DyHIaMeHTAIbHBIE B3aUMOICUCTBUS. EMMHCTBO PU3NIECKOM KapTUHBI
MHUDPa»
Oranel pa3BUTUA acTpOHOMHUH. [IpuKIIagHOE 1 MUPOBO33pEHYECKOE

55 3HaueHue actpoHomun. Bua 3BEé31H0T0 HEOa. Co3Be3 s, IpKUE 3BE3IBI,
IUIAHETHI, UX BUAUMOE BHKeHue. CoslHeYHas cuctema

56 Comnne. ConHeunast akTUBHOCTh. McTounuk snepruu ComHIla u 3BE3/1
3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/bI TJIaBHOM

57 MIOCIIE0BATENbHOCTH. BHyTpeHHEe cTpoenue 3B€31. COBpeMEHHbIE
MIPE/ICTaBICHMSI O IPOUCXOXKIEHUU U 3BomtoIK CoHIa U 3BE3]

58 Mneunslii [1yts — nHama "anakTuka. [lonoxenue u neuxenne CoaHia
B ['amakrtuke. ['anaktuku. YEpHbIE ABIPBI B AIpax raJakTHK

59 Bcenennas. Pa30eranue ranaktuk. Teopust bonbiioro B3pbiBa.
PenukToBoe n3nydyenue. MeraranakTruka

60 Hepermennsie npo01eMbl aCTpOHOMUHT

61 KontponbHas pabota «971€MEHTHI aCTPOHOMHUH U aCTPODU3UKI
O6o06maromuit ypok. Ponb puszuku u acTpoOHOMUU B 5KOHOMUYECKOIA,

62 TEXHOJIOTHYECKOM, COIMATBLHOM M 3TUUECKOU chepax AesITeIbHOCTH
4eJI0BEKa

63 O606marom1:1171 YPOK. Iu’om: U MeCTO (PU3UKU U aCTPOHOMUH B
COBPEMEHHOM Hay4yHOU KapTUHE MHpa

64 O6o06maromuii ypok. Poib ¢pusndeckoii Teopuu B popMUpPOBaHUN
NpeJCTaBICHUN 0 (PU3NYECKOI KapTHHE MUpa

65 O6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI Mupa B ol1meM psamy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE 10JI€. DIEKTPOMArHUTHAS MHTYKIIUS

67 PesepBHbliil ypok. OnTrka. OCHOBBI clielnaIbHONW TEOPUU

OTHOCUTCIBHOCTHU




Pesepnsiii ypok. KBanToBas pusnka. DneMeHTHI aCTPOHOMUHU U
acTpo(U3HUKH
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6.Ucnonb3yeMblii B (peiepajbHbIX M PErHOHAJBHBIX MPOLEAYPAX OLEHKH KadyecTBa
o0pa3oBaHusi mnepeyeHb (KOAM(PUKATOP) pacnpeleeHHbIX IO KJaccaM IpoBepseMbIX
TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeJHEro

o01ero o0pa3oBaHMs M 3J1eMEHTOB CO/Iep:KaHus N0 (PU3HKe
Tabnuma 6.1

[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenibHOU mporpammel 10 (kimacc)

Kon [TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
IPOBEPSAEMOTO 00pa30BaTeNbHON MPOTrpaMMBI CPEIHETO 00IIIero 00pa3oBaHus
pe3yibTara

10.1 JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO GU3HKU B (DOPMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOIeH

10.2 Y4uTBIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (PU3UYECKHX MOJEINeH:
MaTepuaibHas TOYKa, WHEpLMAJIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJOE TEJO, WICANbHBIM ra3; MOAEIM CTPOCHUS Tra30B, KUIAKOCTEH M
TBEP/IBIX TEJl, TOYCUHBIN AIEKTPHUECKUH 3apsi]l - IPU PEIICHUH (PU3UIECKUX
3a1a4

10.3 PacrioznaBath pusnueckue sBiIeHUs (TIPOIECChl) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJISIPHO-KHHETUYCCKOW TEOPUU CTPOCHHS
BCIIECTBA M OJCKTPOJMHAMHKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBUKCHHME, CBOOOTHOE TAaJCHUE TEJ, JBUIKCHHE TIO
OKPYXKHOCTH, MHepIus, B3auMojeiicteue Tten;, nuddysus, OpoyHOBCKoe
JBUKCHHE, CTPOCHUE JKUIKOCTEH W TBEPJBIX TEJ, H3MEHEHUE 00bheMa Tel
Ipy HarpeBaHWM (OXJIAXKJIEHWHU), TEIJIOBOE paBHOBECHE, HCIapeHHe,
KOHICHCAIINS, IJIABJICHHUE, KPUCTAUTN3AIINS, KATICHHUE, BITAKHOCTH BO3/yXa,
MOBBIIIICHHE JABJICHUS T'a3a IIPH €0 HarpeBaHUH B 3aKPBITOM COCY/I€, CBSI3b
MEXy MapaMeTpaMHu COCTOSHUS ra3a B U30MPOLIECCax; AIEKTPHU3ANNS TEl,
B3aMMOJICHCTBHE 3apsI0B

10.4 OnuceIBaTh MEXaHUYECKOE JBUKEHHE, UCIIONb3Ys (PU3NUECKUE BEITUUUHBL:
KOOpJMHATA, MMyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHla,
UMIYJIbC TeNa, KUHETHYecKas »JHEeprusi, MOTeHIHalbHas JHEpIus,
MexaHuyeckas paboTa, MeXaHHYecKass MOIIHOCTb, IpPH ONHCAHUU
NPaBUIbHO TPAKTOBATh (PM3NYECKHI CMBICI HCHOJb3YEMbIX BEJUYMH, UX
0003Ha4YeHHs] U €IMHHULBI, HAXOAUTHh (DOPMYIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3MUECKyI0 BETUUNHY C IPYTMMHU BEIUYMHAMU

10.5 OnuceiBaTh WM3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBICHMSI,
UCTIONB3YS (PM3MUECKHUE BETUYHHBI: JABICHHUE ra3a, TEMIepaTypa, CPeIHss
KHHETHYECKast SHEPTHUSI Xa0THYECKOTO JIBIDKCHUSI MOJIEKYI,
CpPEeIHEKBaJI[paTU4YHAasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI DHEprus, padbora raza, KO3 OUIMEHT MOJE3HOTO JEHCTBUS
TEIUIOBOTO ABUTATENS; IPU OMUCAHUM MPABUIHHO TPAKTOBATH (PH3UUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, MX 0003HAYEHUS M €IWHUIIBI, HAXOJIUTh
(dbopMyIbl, CBS3BIBAIONINE JaHHYIO (PU3UYECKYI0 BEIUYHUHY C JAPYTUMH
BETTUYMHAM




10.6

OnucelBaTh  U3yYEHHBIE  DJIEKTPUYECKHE  CBOMCTBAa  BeHleCTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOIECChI), UCTIONB3YS (PU3UUYECKHE BETHMUUHBL:
JNEKTPUYECKUN 3apsAll, JIEKTPUYECKOE TI0J€, HANpsIKEHHOCTh I0JI,
IIOTEHIM AL, PA3HOCTH IIOTEHIIUAJIOB; IPY OIIMCAHUY ITPABUIILHO TPAKTOBAThH
(bu3n4ecKuii CMbICI UCIOIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €AUHULIBL;
yKa3bIBaTh (POPMyIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHYMHY C
JpYrUMU BEJIUYMHAMU

10.7

aHAJIM3UPOBATh (PU3UIECKHE TTPOLIECCHI U SIBJICHUS, HCTIONB3Ys (DU3NUYECKUE
3aKOHbl U MPUHUMIIBL 3aKOH BceMUpHOro tsaroreHus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPIuH, 3aKOH COXPAaHCHUS
UMITYJIbCA, TMPUHIMI CYNEPHNO3UIMH CWJI, TMPUHLMI PABHOMPABUS
MHEPLUHAIBHBIX CUCTEM OTCYETA; MOJICKYJSIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KWUHETHYECKOMU
SHEPTHM TEIUIOBOTO JBM)KCHHS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoi,
MEPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHECHHUS JJIEKTPHYECKOIO
3apsiaa, 3akoH KysoHa; mpu 3TOM pa3iuuaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBUS (TpaHUIIBI, 0071acTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHbBIE MPUHLMIBI JI€HCTBUA MallMH, OPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB; pa3inyaThb yCJIOBUS UX  0€30macHOro
UCIIOJIb30BAaHUS B IOBCEITHEBHOMN KU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI TI0 UCCICIOBAHHIO (DU3MYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOIB30BAHUEM MIPSIMBIX M KOCBEHHBIX H3MEPEHUH; PH ITOM
dbopmynupoBath npobiaemy (3agady) ¥ TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyIOBaHUs, TPOBOAUTH OIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

Ocy1ecTBIATh NpsIMblE U KOCBEHHbIE M3MEpPEHUs! (PU3NYECKUX BEIUYMH;
IOpU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIOCOO M3MEpPEHMsI M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCUMOCTH  MeXAY (U3HMUECKMMHM BEJIMYMHAMH C
UCIIOJb30BAHUEM TMPSMBIX HW3MEPEHMH; IpH O3TOM KOHCTPYHMPOBAaTh
YCTaHOBKY, (HUKCHUPOBAaTh pPE3yJbTaTbl IMOJYYEHHOW  3aBUCHMOCTH
(Gu3nUecKux BEJWYMH B BUAE TAaOMUI] U IpadHUKOB, JI€1aTh BBIBOJBI 10
pe3yabTaTaM HCCIeI0BaHUs

10.12

Co0mronaTh mpaBmiia 6€30MaCHOTO TPy/Aa MPHU MPOBEACHUN UCCIIEI0OBAHUM
B paMKax Y4eOHOTO DJKCIEepUMEHTa, Y4eOHO-HUCCIeNOBATENbCKON U
HpO@KTHOﬁ JACATCIBHOCTH C UCITOJIb30OBAHUEM U3MCPUTCIIBHBIX YCTPOI;'ICTB n
1ab0paTopHOTO 00OPYIOBaAHUS

10.13

Pemate pacdeTHple 3agaud C SIBHO 3aJaHHON (HU3MUECKOW MOJENbo,
UCHOJNB3YS (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBL; HA OCHOBE aHAJIM3a YCIOBUS
3aJa4u BbIOUPATh (PU3UYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BEIMUUHBI
u GopMyIibl, HEOOXOIMMBIE ISl €€ pEIIeHUs, NPOBOAMUTH pacueThl U
OLIEHUBATh PEAbHOCTH MOJIyY€HHOTO 3HAYEeHUS (PU3UUECKON BETMUNHBI

10.14

Pemars KaueCTBECHHbIC 3a7a4H: BBICTPANBAaTh JIOTUYECKH
HETPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHM C OMOpOM Ha H3YYEHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJICHUS

10.15 Hcnonp30BaTh  MpU  pelmIeHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIE
WH(OPMAIIMOHHBIE  TEXHOJIOTMH JUIsl TIOMCKA, CTPYKTYpUPOBAHHS,
UHTEPIpPETAlMd M TPEICTABICHUS YYEOHOH M HAYYHO-TIOMYJISPHOM
uH(pOpMAIIMK, TOJYYCHHOH W3 pPA3JIMYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyro HHPOpMaIUio

10.16 [TpuBOAMTE TPUMEPHI BKJIAZa POCCUUCKUX U 3apYyOCIKHBIX YUCHBIX-(PU3HKOB
B pa3BUTHE HAyKW, OOBSICHCHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU M TEXHOJIOTHI

10.17 Hcnonb30BaTh TeOpeTUYECKHE 3HAHUSA 10 (PU3MKE B TIOBCEAHEBHOM JKU3HU
i obecrieueHuss 0O€30MacHOCTH TMpHU  OOpameHuH ¢ npubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, JJIsl COXPAHEHHUS 3/J0POBbS U COOIIIOICHHS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKpPY>KaIolIel cpeze

10.18 PaGoraTte B Tpymme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIUAIBHBIX POJEH,
TUTAHUPOBATh PA0OTy IPYIIIBI, PAIIMOHAIBHO PACIIPEICIIATh O0S3aHHOCTH U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJlEKBaTHO
OIICHWBATh BKJIAJ] KaXJOTO W3 YYaCTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMou MPOOIeMBI

Tabnuua 6.2
[TpoBepsiemsble snemMenThI conepkanus (10 kiacc)
Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszena | mpoBepsieMor
0 JIEMEHTa
1 OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A
11 ®uszuka - Hayka o npupone. Hayunele Meronsl NO3HaHUSA

OKpYXKaroIlero Mupa. Poip skcriepuMeHTa U TEOPUU B IIPOLIECCE
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2 MonenupoBanue ¢puznyeckux sBIEHUM U mporeccoB. Hayunbie
runore3bl.  dusnueckue 3aKOHBI U TEOpPUM. [ 'paHMIBI
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponp 1 MecTo pu3uKH B POpMHUPOBAHUN COBPEMEHHOM HayuHOU
KapTUHBI MUPA, B IPAKTHUECKOMN 1eATEIbHOCTH JII0IeN

2 MEXAHUKA
2.1 KMHEMATHKA
211 Mexannueckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO

newxeHus. Cucrema orcuera. Tpaekropus

2.1.2 [Tepemernenue, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAas
CKOPOCTh) U YCKOPEHUE MATepUAIbHON TOYKH, UX MPOEKIUU Ha
OCH cHCTEMBI KoopAnHaT. CI0KEHUE NMEPEMEIICHUN U CI0KEHUE




CKOpocCTen

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJUHEIHOE IBH)KEHUE.
['paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, MIyTH
U TIepEeMEIICHHs] MaTepUabHOM TOUKH OT BpEeMEHHU

214

CBoOoHOE MmajieHne. Y CKOpeHUe CBOOOTHOTO A ACHUS

2.15

Kpusosunelinoe JBUKCHUE. PaBrOomepHOE JIBUKCHUE
MaTEpUaIbHOW TOYKHM II0 OKPYKHOCTH. YTJIOBas CKOPOCTb,
JIuHenHasa ckopocts. Ilepuon u gacrora. LienTpocTpemurensHoe
yYCKOpeHue

2.16

TexHuueckne YCTpOﬁCTBa: CIIMAOMETpP, ABHXKCHUEC CHaApSAOO0B,
LCIHBIC U pPCMCHHBIC IICPCaAaAYN

2.1.7

[IpakTnueckue pabotbl. M3mepeHue MIHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOLIEHUS MEXAY IYTSAMH, MNPOHAECHHBIMU
TEJIOM 32 IIOCJIEIOBATEIbHbIE PABHBIC IIPOMEKYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBMJKEHUU C HA4aJbHOM CKOPOCTBIO, PAaBHOMI
Hym0. M3ydeHne JABMKEHUS IIApUKAa B BA3SKOW KUAKOCTH.
W3yueHue NBUKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Tpunumn otHocutensHOCTH ['anmuies. IlepBsiit 3akoH HproToHA.
NuepumnanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil

2.2.3

Bropoit 3akoH HprooTOHa [ MarepHalbHOM TOYKH B
uHepuuanbHoii cucteme otcuera (MCO). Tpernii 3akon HeroToHa
JUISL MATEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro TiaroreHus. Cuna Tsxectu. IlepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS U CHJIa
Tpenust nokosi. Koadduiment tpenns. Cuna cOnpoTUBIEHUS PU
JOBHUXXCHHUU TCJIa B ) KUJIKOCTU UJIU Ira3c

2.2.7

[TocTymarenbHOE M BpamaTelbHOE JIBIKEHHE aOCOJIOTHO
TBEPJOTO Tesa

2.2.8

MoOMEHT cuiabl OTHOCUTENBHO OCH BpauieHus. [limedo cuibl.
VYcnosus paBHOBecus TBepaoro tena B MCO

2.29

TexHuueckue YCTPOMCTBA: MIOAIIUITHUKY, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTueckue pabotbl. M3ydenuwe pABMKEeHHUS Opycka IO
HAKJIOHHOM IJIOCKOCTH TIOJ JEHCTBHEM HECKOJIBKHX CHJI.
HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B




nedopMupyeMoi npyXuHE U pe3HHOBOM 00pasIie, OT BETUIHHBI
ux nepopmarmu. McecnenoBanue yciaoBuil paBHOBECHS TBEPOTO
Tesa, UMEIOUIETr0 OCh BpallleHus

2.3 3AKOHbI COXPAHEHUN A B MEXAHUKE

231 Hmnynbe MaTepualibHOM TOUKH, CUCTEMbl MaTEPUAJIBHBIX TOYEK.
Himnynbe CHITBI 1 M3MEHEHNE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umiynbca B UCO. PeakTuBHOE qBHKEHHE

2.3.3 Pabora cuibl

234 Mo1HOCTb CUJIBI

2.3.5 Kunerndeckass »Heprusi MaTepualbHOW TOYkH. Teopema o
KMHETUYECKON SHEPrUuu

2.3.6 [TorenunanbHass 3Heprus. lloTeHIMalbHas BSHEPrusi ynpyro
nepopMupoBaHHOW NpyXuHBL. [loTeHuManbHas >Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIN

2.3.7 [ToreHunanbHble M HENOTEHLHMAJIbHbIE CHUJIbL. CBSI3b pabOTHI
HEMOTEHIUANBHBIX CUJI C U3MEHEHHUEM MEXaHHYeCKOH sHepruu
CHCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuueckue ycTpOHCTBA: IBM)KEHUE DPAKET, BOIOMET, KOIIEp,
IIPY’KWHHBIN TUCTOJIET

2.3.10 [TpakTueckue padboTel. M3ydeHue cBsI3U CKOPOCTEH Ten MpH
Heynpyrom yaape. MccienoBaHue cBs3M pabOThl CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW PHEPTUH Teja

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11 OcCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH.
bpoynoBckoe aswxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA

3.1.2 Monenu cTpoeHHsl Ta30B, >KMIKOCTEH W TBEpABIX Tel U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJeNei

3.1.3 Macca monekyn. Konmndectso Beniectsa. [TocTosiHHass ABoraipo

3.1.4 TemmoBoe paBHOBecue. Temmnepatypa u ee uzMepenue. [llkana
temneparyp Llenbcus

3.15 Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KWHETHYECKOW TEOPHUH HJICATbHOTO Ta3a

3.1.6 AOcomoTHas Temreparypa Kak Mepa CpeqHed KUHETHYEeCKOH

SHEPTHUU TCIJIOBOI'O ABUXKCHUS YaCTHUII I'a3a. Illkana TEMIICPATYpP




KennBuna

3.1.7

VYpaBuenue Knanelipona - MenneneeBa. 3akon JlanbToHa

3.18

['a3oBbie 3akoHBL. M3omporecchl B HIEAIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: H30TepMa, H30X0pa,
n3zobapa

3.1.9

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoMeTp

3.1.10

[TpakTuyeckue paboTsl. I3MepeHne mMacchl BO3/1yXa B KJIACCHOM
KomHare. MccrnenoBaHue 3aBUCUMOCTH MEXIy IapameTpamu
COCTOSIHUS Pa3peKEHHOr0 rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuueckas cucrema. BuyrtpeHnnss JHEprus
TEPMOIMHAMHUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

3.2.2

KomnyecTBO  TEIUIOTHI H pa60Ta. BHYTpeHHSISI OHCPI'usa
OJHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

Buael  temonepenaud:  TEIJIONPOBOJAHOCTb,  KOHBEKIIMSA,
u3nyyeHue. TermnoeMKoCTh Tejla. YAelbHasg TEIIIOEMKOCTh
BelllecTBa. PacuyeT Konm4ecTBa TEMIOTH IIPU TEILIONEpeaadye

3.24

[TepBhIii 3aKk0H TepMOIUHAMUKH. [I[pUMEHEHUE TIEPBOro 3aKoHA
TEPMOJMHAMHUKH K n3omnpoueccam. [ paduueckas HHTEpIIpeTanus
paboThI Taza

3.25

TennoBsle MamuHbl. [IpUHLIKNBI IEMCTBUS TEIUIOBBIX MAILIKH.
[IpeoOpazoBanus PHEPTUHU B TEIIOBBIX MamuHax. Koa¢unnent
nosiesHoro aericteus (manee - KIIJ) TeruioBoit Mammubl. [yt
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOpatuMocTh mporieccoB B
npupojie. TemyoBble ABUraTenad. OKOJOTHMYECKHE MpPOOIeMBbl
TEIJIOOHEPTETUKH

3.2.7

TexHu4eckne yCTpOMCTBA: JIBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHAUIMOHED

3.2.8

[TpakTyeckue paboTel. M3mepenue yenbHOM TemI0eMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHMA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3zoBanue u KoHJeHcauusi. lcmapeHue M KHUIIEHHE.
VYV nenbHas TemIoTa mapooOpa3oBaHus. 3aBHCUMOCTh
TEMIIepaTypbl KUIEHUS OT J1aBJICHUs

3.3.2 AOcomoTHAasT W OTHOCUTENbHAsT  BIIAKHOCTH  BO3JyXa.
Haceiuennsii nap

3.3.3 Tepnoe Teno. Kpucrammmueckue wu  amopdHble Tena.

AHU30TpOIUS CBOMCTB KpHUCTAJUIOB. JKuIKHWE KpPUCTAILIBL.




CoBpeMEeHHbIE MaTepHUaIbI

3.34 [InaBneHue U KpucTaIM3alus. YelbHas TEIUIOTa IJIaBJICHUS.
CyO6numanus
3.35 VYpaBHeHME TEII0BOroO OagaHca
3.3.6 TexHUYeCKHe  yCTPOWCTBA: THUTPOMETP M TICHXPOMETP,
KaJOpUMETP, TEXHOJIOTUI MOJTyYCHHUS COBPEMEHHBIX
MaTepHaloB, B TOM YMCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue pabotel. I3MepeHne BIaKHOCTH BO3TyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA
41.1 OnekTpu3aius  Tel. OJeKkTpudeckuil 3apsan.  JlBa  Buaa
AIIEKTPUUYECKHX 3aPsI0B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa
4.1.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
415 Onekrpuueckoe nosie. HampspkeHHOCTh 3JIEKTPUYECKOIrO IOJIS.
ITpuHnun CYIEPIO3ULIUU. JInnun HaIPsKEHHOCTU
AJIEKTPUYECKOTO MO
4.1.6 Pabota cun snekrpocratuyeckoro noss. [lorennuman. PazHocts
MOTEHIIMAJIOB
4.1.7 IIpOBOTHMKM W AUDIEKTPUKH B IOCTOSIHHOM 3JIEKTPHYECKOM
noje. JlusnekTpuueckas NpOHULAEMOCTb
4.1.8 OnexkrpoeMkocTb. KoHzaeHcarop. DIeKTpOEeMKOCTh IUIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO KOHJICHCATOpa
4.1.9 TexHudueckne  yCTpOWCTBA:  JJEKTPOCKOI,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHHE DJIEKTPONpHOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTED
4.1.10 ITpakTnueckue paboTHI. N3mepenue INEKTPOEMKOCTH
KOHJIeHCaTopa
4.2 [MOCTOAHHBIN SJIEKTPUYECKNU TOK. TOKU B PA3JIMYHBIX

CPEOAX
421 VYcnoBus CymecTBOBaHHUS IMOCTOSHHOTO 3JIEKTPUUECKOTO TOKA.
Hcrounnku Toka. Cuita Toka. IlocTosHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DNEeKTpUYECKOe COMPOTUBIEHUE. YJIENbHOE CONPOTHUBIIEHUE

BCIICCTBA




4.2.4 [TocnenoBarensHOE, MapajIeIbHOE, CMENIAaHHOE COCTUHCHUE

IIPOBOJTHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xxoyins - Jlenua

4.2.6 MoIIHOCTD 31EKTPUYECKOTO TOKA

4.2.7 anekTponBrkymmas cuia (mamee - 3JIC) um  BHYTpeHHee

CONPOTUBIICHUE HMCTOYHMKA TOKa. 3akoH Oma s MOJIHOU
(3aMKHYTOI) 351eKTpudeckoil nenu. KopoTkoe 3aMbikanue

4.2.8 DNEeKTpOHHAs MPOBOJUMOCTh TBEPbIX METAJJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METaJIOB oT TEMIIEPATYPHI.
CBepx1npoBOAUMOCTb

429 DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass W MpUMECHas MPOBOJUMOCTD
MIOJIYTIPOBOJTHUKOB. CaoiicTBa p-n nepexosa.

[TonmynpoBOIHUKOBEIE TPUOOPHI

4.2.11 DNEeKTPpUYECKUM TOK B 3JEKTPOJIMTAX. OJIEKTPOJIUTHYECKAs
JIUCCOIMAIUA. DIIEKTPOIIH3

4.2.12 Onektpuueckui Tok B razax. (CaMocTOATENbHBIH U
HECaMOCTOSTEIbHBIN paspsiz. Pa3nnuneie THUIIBI
CaMOCTOATENIBHOTO pa3pana. Monuus. [lnazma

4.2.13 TexHu4yeckne yCTPONCTBA: aMIIepMETp, BOJBTMETp, PEOCTaT,
UCTOYHUKHU TOKa, AJIEKTPOHATPEBATEIIbHBIC puoOpHI,
AJIEKTPOOCBETUTENIbHBIE TTPHOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBIH  JHOA,  TEPMUCTOPI U (OTOPE3UCTOPHI,
TIOJTYIIPOBOTHUKOBBIH JTHOJT, TaTbBAHUKA

4.2.14 [TpakTuyeckue pabGoThl. V3ydeHHe CMEIIaHHOTO COETUHEHHUS
PE3UCTOPOB.

Nzmepenne JJIC wucTOYHMKA TOKa U €ro BHYTPEHHETO
conpotusienus. Habmonenue sexrponusa

Tab6muna 6.3

[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHOI porpammsl (11 kiacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTPaMMBbI CpeTHEro 001iero oopa3oBaHus
pe3ynbTaTa
111 JleMoHCTpHUpOBaTh HA MPUMEpPaxX poiib U MECTO (PU3UKU B (HOPMUPOBAHUH

COBPEMEHHOM HayYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU
W TEXHOJOTHH, B MPAKTUYECKON IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U
€AMHCTBO (PM3MUECKOIN KapTUHBI MUpa




11.2

VYuuThiBaTh T'PAaHULBI NPUMEHEHUS H3YYEHHBIX (GU3NYECKUX MOJICICH:
TOYEYHBIN JJIEKTPUYECKHUI 3apsl, sAepHas MOJIENIb aTOMa, HYKJIOHHAas
MoOJIeIb ATOMHOTO sJIpa MPH pelieHnH (pu3nueckux 3aaad

11.3

Pacrnio3naBath (huzndeckue siBieHus (IIPOLECCH) M OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAaHTOBOM (DU3MKH: OSIEKTPUYCCKas
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHUSI
TOKa, B3aUMOJICHCTBUE MATHUTOB, DJIGKTPOMATHUTHAS MHYKITHS, ICHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM U JBHKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KoseOaHus u BOJTHBI, MPSIMOJTMHEHOE
pacrpoCcTpaHeHHE CBETa, OTPaKEHHE, MPEIIOMIICHHE, WHTephepeHIus,
TUGpaKIus U TOJISpHU3aIKsl CBETa, JUCTICPCUS CBETA, (POTOAIEKTPUICCKHIA
addext (pororddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEWYATOTO
CIeKTpa  aToMa  BOJOPOZAA, €CTECTBEHHas M  HCKYCCTBEHHas
palmoaKTUBHOCTh

11.4

OrnuceiBaTh U3y4€HHBIE CBOMCTBA BellecTBa (NMIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IMPOBOJMMOCTb pPa3jIMYHbIX Cpel) U
JNIEKTPOMArHUTHBIE  SIBIEHUS  (MIPOLIECCHI), HCMONB3ysS (pu3mveckue
BEJIMUMHBIL: AIEKTPUUYECKUH 3aps]l, Cujla TOKa, JJIEKTPUUECKOE HANPSKEHUE,
ANIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh mnoreHuuanos, DJC, pabora
TOKa, MHJAYKUUS MarHuTHOro mois, cuia Awmmepa, cuia Jlopenna,
MHIYKTUBHOCTb KaTYILKH, YHEPTUs 3JIEKTPUUECKOIO0 U MarHUTHOTO MOJIEH,
NEepUoJl M YacToTa KoseOaHui B KoyeOaTeIbHOM KOHTYpE, 3apsia U Cuiia
TOKa B TMpoIlecce TapMOHMYECKUX OJICKTPOMArHUTHBIX KOJIeOaHHH,
(GoKycHOE pacCTOSIHME W ONTHYECKas Cuia JIMH3bI; IpU ONMCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DM3MUYECKUN CMBICI HCIOIb3YEMbIX BEITHYMH, HX
0003HAYCHHSI W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBbI, CBSI3BIBAIOIINE TAHHYIO
(bU3MYECKyI0 BETUUNHY C IPYTMMHU BEeIMYMHAMU
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OnucelBaTh HM3y4EHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCIOJIB3Ys
¢u3nyecKre BEIMUMHBI: CKOPOCTh AIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJIHBI
U YacToTa CBETa, SHEPrusi W UMMynbc (OTOHA, MEepuo] Moaypacnana,
DHEPIUsl CBA3M ATOMHBIX SJEp; IPU ONUCAHWUM IPABHIBHO TPAKTOBATH
(bu3nUecKnii CMBICT HCHOIB3YEMBIX BEJTMUUH, UX 0003HAUCHUSI U €JMHHULIBL;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE JAHHYIO (DPU3MUECKYIO0 BEIUYHMHY C
JPYTUMH BEJTMUMHAMM, BEIYUCIAT 3HaUCHHE (PU3NUECKOI BETMUNHBI

11.6

AHanu3upoBaTh PU3NUYECKHUE IPOLIECCHI U SABJICHUS, UCIIONIB3YS (pU3nUecKue
3aKOHBl W TNPUHOUNBL 3aKkoH OMa, 3aKOHBI IOCIIEOBATEIBLHOTO U
NapauIeJIbHOTO COEAVMHEHMSI IPOBOIHUKOB, 3aKOH Jlkoyns - JIeHna, 3akoH
AIEKTPOMArHUTHOM MHAYKLMH, 3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHEHUE
OiHmTeiHa g (oTodddexTa, 3aKOH COXpPAHEHHs] SHEPruH, 3aKOH
COXPaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHHUsI DJIEKTPUUECKOT0 3apsA/a, 3aKOH
COXpPaHEHMsI MacCOBOTO 4HCIa, MOCTYNaThl bopa, 3aKOH PaJuOaKTUBHOTO
pacriaza; mpu 3TOM pPa3MyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHE U  YCJIOBUA  (TpaHULbI, 00JIacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTI) HalpaBJICHUEC BCKTOpa HMHAYKIOHKM MArduTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMHepa 1 CHJIbI HopeHua




11.8

CTpouTh M ONMHCHIBATh M300pAKEHHE, CO3JaBAEMOE IIJIOCKUM 3€pPKajioM,
TOHKOH JIMH30U

11.9

Brimoaaare SKCIICPUMCHTBI 110 HUCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIECHUU U
HPOILIECCOB C UCITOIb30BAHMEM MIPSIMBIX M KOCBEHHBIX U3MEPECHUI; TIPH 3TOM
dbopmynupoBathk npobiaemy (3amady) ¥ TUIIOTE3y YICOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMUS, IIPOBOJUTH OIIBIT
U GOPMYJIMPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NpsSIMbIE M KOCBEHHBIE U3MEPEHUsS] (PU3MUECKUX BEINYHH;
IOpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHMsI M HCIOJIb30BATh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (PM3MUECKUX BEIMYMH C MCIOJIb30BaHUEM
NPSMBIX U3MEPEHUH; IPU TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3yibTaThl IOJYYEHHOHW 3aBHUCHMOCTH (DU3MYECKMX BEJIMYUH B BHUJIE
TaOIUI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

11.12

CoOumo1aTh mpaBuiia 0€30MacHOTO TPy/ia MPU MPOBEIACHUN UCCIICTOBAHMMA
B paMKax Y4eOHOro OSKCIIEPHUMEHTa, Y4YeOHO-HUCCIIEIOBATCIbCKOW |
MPOEKTHOM JCSITEILHOCTH C UCTIOIB30BAHUEM N3MEPUTEIILHBIX YCTPOUCTB U
1ab60paToOpHOro 00OpyI0BaHUS

11.13

Pemate pacueTHble 3afaud C SIBHO 3aJaHHOM (u3Mueckod MoOJeIblo,
UCTIONB3Ys (PU3NYECKHUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAJIN3a yCIIOBUS
3a7jauu BBIOUpaTh (U3NYECKYIO0 MOJIEIIb, BBIICIATh (PU3UYECKHE BETUUNHBI
U (GOopMyInbl, HEOOXOAWMBIC JJISi €€ PEUICHHS, MPOBOJUTH PACUYETHl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOIO 3HAUeHUs (PU3UUECKON BEITMUMHBI

11.14

Pemars KaueCTBECHHBIC 3a/1a4H: BBICTPAUBAaTh JIOTUYECKHU
HETPOTUBOPEUMBYIO IIEMOYKY PACCYKICHH C OMOpOM Ha H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

11.15

Hcnonp3oBaTh  OpU  pelieHMM  Y4eOHBIX  337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUIsl  TOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpHpeTallud M TpeJCTaBleHUs] Y4eOHOH M Hay4YHO-TIOMYJISPHOM
uH(pOpMallMK, TMOJYYEHHON W3 pPAa3JIMYHBIX HCTOYHUKOB; KPUTHUECKU
aHaJM3UPOBATh MOJydyaeMyro HH(pOpMaIuio

11.16

OOBSACHATh TPUHIMMBI JEHCTBUS MAaIIUH, TPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3auyarh YCIOBHS HUX O€30MaCHOTO MCIOJIB30BaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[TprBOANTE IPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUA 10 (PU3KKE B IOBCEAHEBHOM KHU3HU
uist  obecrieyeHUs: OE30MacHOCTH MpH OOpallleHuHd C mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, /ISl COXPAHEHHUs 3/I0POBbS U COOIIIOJICHHS
HOPM PKOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

11.19

PaGorare B rpymme ¢ BBIMOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJEH,
MJIAaHUPOBATH Pa0OTY TPYIIIHI, PAIIMOHATEHO PACTIPEACIISITH O0SI3aHHOCTH H




IUIAHUPOBATh JESATENIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO
OIICHMBATh BKJIAJ KaXJOTO W3 YyYaCTHHUKOB TPYIINBI B pEIICHUE
paccMaTpuBaeMoii MpoOIeMbl

Tabauua 6.4

ITpoBepsiemble aneMeHThI coaepxkanus (11 kacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszena | npoBepseMor
0 JJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1 ITocTossHHBIE MarHUTEL. B3anMoeiicTBHE NOCTOSHHBIX MarHUTOB

43.2 MaruutHoe nose. Bektop MarmutHOM uHAykuuu. IIpuHnmn
cyneprno3uiuu. JIuaum MarHuTHOM MHAYyKUMH. KapTuHa nuHUN
MarHMTHON MHIYKIIUH 101 IOCTOSIHHBIX MarHUTOB

4.3.3 MaruutHoe nosie mpoBOAHMKA ¢ TOKOM. KapTuHa nuHUHM momis
JUIMHHOTO TPSMOro IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA,  Karymkd ¢  TokoM. Omneir  Opcrena.
B3aumMozeiicTBrue NPOBOHUKOB C TOKOM

4.3.4 Cwita Amriepa, ee MOJlyJIb M HalpaBJICHHUE

4.3.5 Cuna Jlopenna, ee MOAyJdb U HampaBieHue. JIBuxeHue
3apsHKEHHOW YacTUIIBI B OJHOPOJHOM MarHUTHOM mone. Pabota
cuibl JIopeHia

4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKLIUU

4.3.8 O/1C unaykuuu. 3aKOH AIIEKTPOMAarHUTHOU MHAYKIuU Dapajes
439 Buxpeoe snekrpuueckoe mone. 9JIC uHAYKIINHA B TPOBOIHUKE,

ABYKYIIEMCSA MMOCTYNATCJIBHO B OAHOPOJHOM MAariHuTHOM I10JIC

4.3.10 [TpaBumno Jlenma

4311 NunyktuBHOCTH. SIBNeHue camonHaykiuu. 3J1C caMOMHAYKIUH

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 DNEeKTpOMarHUTHOE T0JIe

4.3.14 TexHuueckue yCTpOWCTBA: IIOCTOSIHHBIE MarHuThI,
AIIEKTPOMArHUTHI, AJIEKTPOIBUTATEITb, YCKOPHTEIH

9JICMCHTAPHBIX YaCTUL], MTHAYKIINUOHHAA I1€Yb




4.3.15

[TpakTueckue paboThl. M3yueHne MarHUTHOTO MOJIS KaTyLIKU C
TOKOM. MccnenoBanne neiCTBUSA TOCTOSHHOTO MarHUTa Ha paMKy
¢ TokoM. MccrienoBanue IBIICHUS 3JIEKTPOMAarHUTHOM MHYKIIUH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarensHas CHCTEMA. CBo0OoHbBIE KoJie0aHus.
Iapmonnueckue konebanus. Ilepwona, dactoTa, aMIUIMTyaa U
¢aza konebanuit

5.1.2

IIpyxvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK

5.1.3

YpaBHeHHEe TapMOHMYECKHX KoyieOaHumii. KuHematumdeckoe u
JTUHAMHYECKOE OMHUCaHUE KOJIeOATeTbHOTO IBUKEHUS

5.14

[IpeBpalienre sHeprun Mpu rapMOHUYECKNX KojebaHusx. CBs3b
aAMIUTHTYIBI KOJICOAHWH WCXOIHOW BEIIMYUHBI C aMIUTHTYIAMH
Kojie0aHui ee CKOPOCTU U YCKOPEHHUS

5.15

Konebarenbuplif  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KOJICOaHUsI B MJICATHHOM KOJICOATEIIEHOM KOHTYpe. AHAIOTHSA
MEXJYy MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUsI DHEPrUU B HJICATHHOM KOJeOaTeIIbHOM
KOHTYpe

5.1.7

BeiHyX1eHHBIC MEXAHUUYECKUE KoJe0aHus. Pe3onanc.
PesonancHass kpuBas. BwIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHUs.

5138

[Tepemennblil Tok. CHHYCOUIANIBHBIN TEPEMEHHBIN TOK.
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MoOUHOCTh NEPEMEHHOr0 TOKA. AMIUIMTYIHOE U JICHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HANPSKEHUS

5.1.10

Tpancopmarop. IIpousBoacTBo, mnepenada U MOTpediieHHE
AIIEKTPUYECKOM  DHEpPruu.  DKOJOTMYECKHE  PUCKU  IpHU
IIPOU3BOJICTBE ANEKTPUYECKON DHEPIrUH. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

5.1.11

TexHuveckne ycTpoiicTBa: ceicMorpad, 3MeKTPUIECKH 3BOHOK,
JIMHUM JJIEKTponepeaad

5.1.12

[TpakTuyeckue paboThl. MccnenoBanue 3aBHCHMOCTH TEpHOIA
MaJbIX KojeOaHui rpy3a Ha HUTH OT JJIMHBI HUTHU U MacChl Ipy3a.
HccnenoBanue MepeMEHHOr0 TOKA B LIENIH U3 MOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI
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MexaHnudeckue BOJIHBI, YCJIOBHS pacrpoctpanenus. [lepuos.
CkopocTh pacnpocTpaHeHusi W JuiMHa BoJHBIL. [lomepeunsie u




IMPOAOJbHBIC BOJIHBI

5.2.2 HNuTtepdepentius u qudpakius MEXaHUIECKUX BOJTH

5.2.3 3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHna. TemOp
3ByKa

5.2.4 DJIeKTpOMarHUTHBIC BOJTHBI. YcnoBust W3JTYYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTtanus Bektopos E, B
u VU B 3JEKTPOMarHUTHOMN BOJIHE B BaKyyMe

5.2.5 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE,
nonspuzauusi,  audpakuus,  uHTepdepeHiums.  CKOpocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6 [xana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpuHuunel  paguocBs3n W TeneBuAcHUS. Panuonoxanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl

5.2.8 TexHu4yecKkne  yCTPOWCTBA:  MY3bIKAIbHBIE  HHCTPYMEHTHI,
yIABTPa3BYKOBasl AMArHOCTHKA B TEXHUKE W MEAHMIMHE, pajaap,
paauoNpHUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3 OIITUKA

531 [IpsamosinHENHOE PacIpOCTPAHEHNE CBETA B OAHOPOIHON CpeENE.
JIyu cBera

5.3.2 OtpaxkeHue cBeTa. 3aKOHBl OTpaxkeHus cBeta. [locTpoeHue
N300paKeHUI B MJIOCKOM 3epKajie

533 [Tpenomienue cBeTa. 3aKOHBI MPETOMIICHHS CBETA. AOCOFOTHBIN
nokasaresb NpeJoMIICHUs

5.34 [TonHoe BHyTpeHHee oTpakeHHe. IIpenenbHBI Yroa MoJHOTO
BHYTPEHHETO OTPaKCHUS

535 Hucnepcus ceeta. CroxxHbli cocTaB 6enoro csera. L{ser

5.3.6 CoOuparomue ¥ paccewBaroIiie JHH3BL. TOHKas JIMH3A.
@dokycHOEe pPACCTOSHUE W ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoenue n300pakeHW B COOMPAIOIIUX W PACCEUBAIOIINX
auH3ax. Dopmyna TOHKOW JIMH3BL. YBEJIUYEHHE, aBaeMoe
JIMH30U

5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8 Wntepdepennust cera. KorepeHTHbIE HCTOUYHUKU. Y CIOBHS
HaOJIF0ICHNST MAKCUMYMOB 1 MUHIMYMOB B HHTEP()epeHIIMOHHOM
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hubpakmus cBera. [JudpakuuoHHas pemieTtka. YCIOBUE

Ha6J'IIO}IeHI/I5[ TJIaBHBIX MaKCUMyMOB npu nagacHun




MOHOXPOMaTHYECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PEHIETKY

5.3.10 [Tomstpusarus cBera

5.3.11 TexHu4yeckne  yCTpOWCTBA:  OYKH, Jymna, ¢oToanmapar,
NPOCKIIMOHHBIN armapaT, MHUKPOCKOI, TEJECKOI, BOJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIICTKA, TIOJISPOHT

5.3.12 [Tpaktuyeckue padoTel. M3Mepenue mokasaTesns MPEIOMIICHHS.

HccnenoBanue cBOWCTB M300pakeHWid B JH3aXx. HabOmomeHue
JIMCTIEPCUU CBETA

6 BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHubl TPUMEHUMOCTH KJIacCHYECKOM MexaHMuKHU. [locTynaTel
TEOPUU OTHOCUTEIHHOCTH: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPHHLIUI OTHOCUTEILHOCTH DUHIITEHHA
6.2 OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIllEHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI
6.4 CBsi3b Macchl C PHEPrUe M UMITYIHCOM CBOOOJHOM YaCTHIIBI.
DHeprus MoKosi CBOOOIHOM YaCTHIIBI
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8.4 Ucrounnk sneprun CoJiHIIA U 3BE3T

8.5 3Be3/bl, X OCHOBHBIE XapaKTEPHCTHKH: Macca, CBETHMOCTb,
paauyc,  Temmeparypa, HUX  B3auUMOCBS3b.  Jlmarpamma
"CIIeKTpaJbHbIA KJIACC - CBETUMOCTH". 3Be3/bl TJIABHOU

IOCJIEA0OBATEILHOCTU. 3aBUCUMOCTE ''Macca - CBETUMOCTH' IUIA
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8.6 Brytpennee crpoenne 3Be37. CoBpeMEHHBIE MPEACTABICHHS O
MPOUCXOXKACHUHN U 3BoJonnu COJIHIIA U 3BE3]. DTalbl XKU3HU
3BE3.

8.7 Mneunslii Ilyte - nHama I'anaktuka. CrnupaiibHas CTpyKTypa

l"anakTuky, pacnpeneneHue 3Be3f, raza u nbuid. llonoxenue u
memxenne Comuna B [amaktuke. [lnockas u cdepudeckas
nojacuctemsl ["anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBazapsl. UepHble ABIPHI B
s/Ipax rajJjakTUK

8.9 Bcenennas.  Pacmmpenne  Bceenennoit. 3akonm — XaOb6ma.
Pa3beranue ramaktuk. Bospact u paamyc BcenenHoi, Teopus
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8.10 Macmrabnass ~ ctpykrypa  Bcenennoil. = MeraranakTuka.
Hepemennsie mpo0i1eMbl aCTpOHOMUH

7.Acnoab3yemblii  mepedeHb (Koaum(pukaTop) npoBepsieMbIX TpeOGOBaHMH K
pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTe/IbHO NpoOrpaMMbl cpelHero  00IIero
0o0pa3oBaHusi U JJICMEHTOB COJEPKAHUS /IS NPOBEJCHUS] €IMHOI0 IrOCYAapCTBEHHOIO
k3amMeHna no ¢gusuke (1ajee - EI'D no ¢pusuke)

Tabmuna 7.1
ITpoBepsemsie Ha EI'D no ¢usuke tpeGoBanus
K pe3yJbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTesIbHOM MporpaMmbl
cpeznHero o01ero oopa3oBaHus
Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTENBHON MPOTpaMMBbI CPETHETO OOIIET0 00pa3oBaHus
TpeOOBaHUS

1 ChopMHpOBAaHHOCT, YMEHUW paclo3HaBaTh (PU3UUYECKHE  SBIICHUS
(mpotiecchl) U OOBSCHATH KX HA OCHOBE M3yYEHHBIX 3aKOHOB

2 Bnanenne  ocHoBomonararomuMMu  (U3MYECKMMH — MOHATUSAMH |
BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NYECKUE TPOLIECCHI

3 CdopMupoBaHHOCTH YMEHUMN IPUMEHSTH 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH U TEPMOJUHAMUKH, HJIEKTPOAUHAMUKHU, KBAHTOBOU
bu3uKK 17 aHanu3a U OOBSICHEHMs SBJICHUN MUKpOMHpa, MaKpoMHpa U




Meramupa, pa3iaudarh YCIOBUS (TpaHHIBI, O0JACTH) NPUMEHHUMOCTH
¢u3nUecKuX 3aKOHOB, MOHMMATh BCEOOLINI XapakTep (yHIaMEHTaIbHbBIX
3aKOHOB M OIPaHUYEHHOCTh HCIOJB30BaHUS YAaCTHBIX  3aKOHOB;
aHATM3UPOBATh (PU3HMUECKUE MPOLIECCHI, HCIIOIB3YsI OCHOBHBIE MOJIOKEHHUS,
3aKOHBI ¥ 3aKOHOMEPHOCTH

CdopMupoBaHHOCTH YMEHHS pa3InyaTh yCIOBUS IPUMEHUMOCTH MOJIEsIen
(U3HYECKUX TEJ U MPOIIECCOB (SIBICHUH)

CdopMUpOBaHHOCTH YMEHUS pEIIaTh PACUCTHBIC 3a/1a4M C SIBHO 3aJaHHOU
Y HEeSIBHO 33JTaHHOM (DU3UYECKOI MOJICIIbIO: Ha OCHOBAHUHU aHAIIN3a YCIOBUS
BEIOMpaTh (U3NYECKUE MOJCNIM, OTBEUAIONIUe TPEOOBAHUAM 3a/1ayH,
MIPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTHU ¥ TTOCTYJIAThI (PU3UIECKUX
TEOPHUI MPHU HMCHOJIH30BAHUM MATEMAaTHYECKHUX METOJIOB pEIICHUs 3ajad,
MIPOBOJIUTH PacyeThl HA OCHOBAaHWU MMEIOIIMXCS JIaHHBIX, aHAJIM3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/BI PEHICHUSI C YYETOM IMOJYYSHHBIX
pe3yIbTaTOB

Pemrate kadecTBeHHBIE 3amaud, TpeOyIOIIME NPUMEHEHUS 3HAHUU W3
pa3HBIX pa3AesioB MIKOJILHOTO Kypca (PU3UKH, a TAK)Ke UHTETpalliy 3HAHHMA
U3 Jpyrux mnpeaMEeToB CCTCCTBCHHOHAYYHOI'0 IHKJIA: BBICTpauWBATb
JIOTUYECKYI0 LEMOYKY PACCYXKICHUM C ONOpOM HAa M3YUYEHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3HUYECKUE SIBICHUS

BJ'IaIleHI/IC OCHOBHBIMU MCTOIAaMHU HayT-IHOFO IIO3HaHUA, I/ICHOJII)?,yeMBIMI/I B
bu3MKe: TPOBOAUTH TMPSAMBIE M KOCBEHHBIC H3MEPEHHUS (U3HUYESCKUX
BCJIMYMH, BBIOMpas ONTHUMAIBHBIA CIOCO0 W3MEPEHHS W HCIOJIB3Ys
W3BECTHBIC METObI OIICHKH ITOTPEHTHOCTEH W3MEPEHUH, IPOBOJNUTH
MCCJIEIOBAHUE 3aBHCHUMOCTEH (PU3MUYECKHX BEJIMYMH C HCIOJIh30BAHHUEM
OPSIMBIX U3MEPEHHM, OOBSACHATH TONTYYCHHBIE DPE3yJIbTaThl, HCIOIB3YS
(1)I/I3I/I‘~I€CKI/I€ TeOpI/II/I, 3aKOHBI U IIOHATHUA, U ACJIaTh BBIBO/JBI, CO6JHO)I&TI>
nmpaBuiia 0€30MacHOrO TpyAa MpU MPOBEIECHUU HUCCIECJOBAaHMA B paMKax
y4eOHOT0 JKCIIEPUMEHTa U y4eOHO-UCCIE0BATEIHCKON JEATETbHOCTH C
UCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPHUTEIBHBIX YCTPOHUCTB U 1TAOOPATOPHOTO
000pyI0BaHUS

ChopMHUpPOBAaHHOCT, YMEHUM aHAIM3UPOBATh W OIEHUBATH TMOCIIEICTBUS
OBITOBOM W TIPOU3BOJCTBEHHOW JAEATETLHOCTH YENOBEKa, CBSI3aHHOU ¢
GU3HMYECKUMH TIPOLIECCaMM, C TIO3WIUNA HIKOJOTHYECKON Oe30MacHOCTH;
MPEACTABICHUI O paluMOHAIbHOM MPHUPOAONOIb30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJIB30BaHUU I[OCTI/I)KGHI/Iﬁ HAayKH H TEXHOJIOTUHU JJIA
JAIBHEUIIETO Pa3BUTHSI YEIIOBEYECKOTO 00IIeCTBa

OBnageHue pa3iIW4YHBIMH  criocobamu  paboTel ¢ uHpopMarmen
buznyeckoro - coAepKaHMs € HCIOJb30BAaHHMEM  COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHI; pa3BUTHE YMEHUN KPUTHUYECKOTO aHAIIN3a
Y OLIEHKH JOCTOBEPHOCTH MOJTy4aeMoi HHPOpMauu
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CdopMHpOBaHHOCTH YMEHHI MPUMEHSITh OCHOBOTIOJIATA0IIE
ACTPOHOMUYECKHUE MOHATHSI, TECOPUH M 3aKOHBI ISl aHAIHU3a U 00BbICHEHUS
(U3UYECKUX TTPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEXTaJlaKTUYECKOU cpeie; ABMKEHUs HEOSCHBIX TEJ, BOIIOIUH 3BE3/ U
Bcenennon




Tabmuma 7.2

[Tepedens 351eMEHTOB cojeprkanus, mpoBepsieMbix Ha EI'D o ¢gusuke

Kon Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
paznena/ | aIeMeHTa
TEMBI
1 MEXAHUKA
1.1 KHUHEMATHUKA
1.1.1 |Mexanuueckoe ABrkeHne. OTHOCUTEIBHOCTh MEXaHHMUYECKOTO JIBIKCHUS.
Cucrema orcuera
1.1.2 |MarepuanpHas TOUKA. Z A TpacKTOpHA
Ee paguyc-BekTop:
F(t)=(x(t),y(t).2(1)), v/ AF
TpaeKTopus, 7
nepeMelIeHue: O -
AF =T (t,)-F(t,)=",—T = X
=(Ax, Ay, A7) ’
nyTh
CnoxxeHue nepeMeneHuin:
AT, = AT, + AT
1.1.3 |CxopocTh MaTepHaIbHON TOUKH:
. AF ~
O=—o =T =(UX,Uy,UZ)’
At At—0
AX . : ,
Uy =— =X, anamornyno Yy =Y, U, =7,
At At—0
Cnosxenne ckopocreii: U =0, + 0y,
Berunicienne mepeMelieHHs H  IYyTH MaTepHalIbHOW TOYKH  TPHU
NPSIMOJIMHEHHOM JIBHYKCHUH BJIOJIb OCHU X TI0 TpadUKy 3aBUCUMOCTH Vy (t)
1.14 . AD -
VCeKopeHue MaTepuaibHON Touku: 4 =—— =Y = (ax 'y, az) :
At At—0
Av, - , .
a = At =(v,),, ananoruuso a, = (Uy )t, a, =(v,),.

At—0




1.15

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

X(t) = X, +u,,t

v, (t) = vy, = const

1.1.6 |PaBHOyCKOpEeHHOE MPSAMOIMHEWHOE ABHKEHHE:
at?
X(t) =Xy + Uyt + =
2
v, (t)=vy, +a,t
a, = const
2 2
Uy —U = 2ax (XZ _Xi)
v+,
TIpy IBUKEHNU B OJJHOM HATIPABICHUH IIyTh S = -1
11.7 CBoOoaHoe manenue. Y ckopeHrue cBOOOHOTO
najaeHus. /[BuxeHue tena, OPOLIEHHOTO IMOJ
yriioM O K rOpU30HTY:
X(t) =X, +Ugt = X, + U, COS -t Vi 5
2 2 g
g | t |
Y (t)= Yo+ 0y, t +—L— =y, +,sin at-T
2 2 Yo o
v, (t) =0y, =y, Cosa -
B o O X x
v, (t)=0,, +9,t =, sina—gt
9,=0
g, =—g = const
1.1.8 KpuBonuneiiHoe nBuxkeHue. JIBWKEHME MaTE€pUaJbHOW TOYKH IO
OKPY>KHOCTH.
VrioBas W JMHEHHas CKOpocTh Touku: U =R . Ilpu paBHOMEpHOM
2n
JIBIDKEHUU TOYKU 10 OKPY)KHOCTH ® = T =2mv
UZ
IleHTpOCTPEMUTENLHOE  YCKOPEHME TOUYKM: 8, = R =o’R. TlomHoe
YCKOPEHHUE MaTEpUAIbHON TOUKHU
1.19 TBepnoe Teno. [loctynarensHoe U BpalmaTeabHOE IBUKEHUE TBEPJAOTO Tella
1.2 JMHAMUKA
1.2.1 WNuepunanenbie cucrteMbl otcuera. [lepBwiii 3akoH HerotoHa. [lpmHnmn




OTHOCHUTEILHOCTH | anuies

122 m
Macca tena. [InotHocts BemecrBa: P = v
123 Cumna. IT : |E = |f + IE +
. IlpuHIUN Cynepno3uIum CHIT: Fpupuoneiicrs = F1 T+
1.2.4  |Bropoii 3akon HeroToHa: 17151 MmaTepuaibHON Touku B UCO
F=ma; AP =FAt npu F = const
1.2.5 Tpernii 3akoH HproTOHA U1 MaTepUAIBHBIX =~ *—
= = By F,
touek: F, =-F,;
1.2.6 |3aKkoH BCEeMHpPHOTO TATOTCHUS: CUJIbl TPUTHKEHUS MEXKIYy TOUYCYHBIMU
mm
maccamu pasubl F =G |1Q22 .
Cuna Tsoxectu. LleHTp TsDKecTH Tena. 3aBUCHMOCTH CHIIBI TSDKECTH OT
BBICOTHI h Ha/l MOBEPXHOCTHIO MIAHETHI paguycoM Ro:
mg = GMm
T a2
(Ry+h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuia tpenusi. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS: FTp =uN
Cuia TpeHust TOKOSI: FTp <uN
Koaddunment tpenus
1.2.9 |
JaBnenne: P = S
1.3 CTATHUKA
131 MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILIEHHUS
|M| =Fl, rge - mrewo cuner F oTHOCHTEIBHO
ocu, mpoxonsamedn  yepe3 Touky O -
MEPIEeHIUKYISIPHO PUCYHKY F
1.3.2 |Lentp m™macc Ttema. lLleHTp Macc CHCTEMBI MaTEPHATBHBIX TOYCK:

e _ME+m .
.M.
m, +m, +...
Macc Teja COBIIaJacT C €ro HEHTPOM TAXKECTU

. B onnopoaoM mone Tsmkectd (G =CONSt) pentp




1.3.3

M;+M,+..=0

|

VYcnous paBHoBecus TBeporo tena B MCO: { CE 4 -0
2 T T

[

1.34

3akoH [lackansg

1.35

Jasnenue B xuakoctu, nokosmieics B UCO: P= Py + pgh

1.3.6

— —

3akoH ApXI/IMeI[a: FApx = _PBbITeCH )

eciu Teso U KuAKOCTh MOKosTCst B ICO, T0 Fapx = PQVesirecn

VcaoBue niaaBaHus TEI

14

3AKOHbI COXPAHEHN A B MEXAHUKE

14.1

Wmmynec MaTepuanbHoii Touku: P =MV

1.4.2

Wmmysise cuctemsr Ten: P =P+ P, +...

1.4.3

3aKOH M3MECHCHUS U COXpaHCHU UMITYJIbCa:

B I/ICO Arj = A( pl + pZ + ) = FlBHCIHHAt + IEZBHemHAt +e 1

B UCO Ap = A( pl + ﬁZ +) = 07 €CJlIn IEZI.BHeLLlH + F2BHeLUH +..=0

PeakTuBHOE NBUKEHUE

144

Pabota cuibl Ha MaJIOM NTEPEMEIIECHUU:

F
A=|F|-|AF|-cos a = F,-Ax ,_(

1.4.5

MOIIHOCTh CHIIBI: "
eciu 3a Bpemst Al pabGoTa cuITbl U3MEHSIETCS Ha o F
AA, TO MOIIIHOCTE CHUIIBI

I

_AA

p=22
At

=F.v-cosa

At—0

1.4.6

Kunetndeckas sHeprusi MaTepuaibHO# Touku: E = =—.

3aKOH U3MEHEHNUS KUHETUYECKON OHEPTUU CUCTCMbI MATCPUAJIBHBIX TOYCK:
B I/ICO AEKI/IH = Al +A2 +e

1.4.7

IloTenumanpHas OHCPTU:

JJIA ITIOTECHIIUAJIBHBIX CUJI A12 = ElrIOTeHLI - EZHo’reHu = _AEHOTeHLI .

[loTennmanpHass >HeEprusi MaTepUaIbHOM TOYKM B OJHOPOJHOM IIOJIE




TsKeCTH: Enorenn = Mgh.

[ToTenuuanpHas 3Heprus ynpyro a1eGopMUpoOBaHHOIO Tea:

2
E K

TIOTEHI] 2

1.4.8 3aKOH U3MEHEHUS U COXPAHEHUsS] MEXaHUYECKOW YHEPTUM:
EMCX = EKI/IH + EHOTeHLl)
B I/ICO AEmex = ABcex HENOTEHIL. CHJT 3
B CO AEmex =0 , €CJIN ABcex HEIMOTeHII. CHII — 0
15 MEXAHUWYECKUE KOJIEBAHI S 1 BOJIHBI
151 |TapmoHmyeckue KojeOaHUS MaTepUATBLHOW TOYKH. AMIUIMTYHa U (aza
KkoseOannii. Kunemarnueckoe onucaHue:
x(t) = Asin(ot+g,),
UX (t) = XI ]
' 2 2
a, (t) = (UX )t =—0 X(t) = a, +0°X=0, rge X - cMelEHnE U3 TONOKEHUS
paBHOBECHS.
JlnHamuyeckoe onucaHue:
max = -kx, tae k = mw?. D1o 3naunT, uro Fx = -kX.
DHEPreTUIYECKOe OMUCAHNE (3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN):
2 2 2 2
mo°  kx° mo KA
+——=—"% — —_ =const
2 2 2 2
Csi3p  aMIIUTYyAbl KONEOAHW CMEIIEeHUsT MaTepHallbHOM TOUYKH C
aMIUTUTYyIaMU KOJIeOaHUM €€ CKOPOCTU U YCKOPEHHUS:
_ _ 2
Umax - (DA1 amax =0 A
15.2 . 2n 1
[lepron u yacToTa KoneOaHMii: T= ; = ; .
[lepnox Manbix CBOOOJHBIX KOJIEOAHMI MAaTEMaTUYECKOTO0 MAasTHHKA!
I
T=2n|— .
g
. m
ITepro cBOGOAHBIX KOJIEOAHUI PYKHHHOTO MasiTHUKA: | = 27 ?
1.5.3 Breinyxxnennsie konebanus. Pezonanc. PezonancHas kpupas
154 [Tonepeunsle U MPo10AbHBIE BOIHBL. CKOPOCTh pACPOCTPAHEHHUS U JIMHA




1))
BOJHBL: A =0T =—
Y

HNutepdepennus u qudpakius BOJIH

155 3Byk. CKOpOCTh 3BYKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
211 |Mogenu cTpoeHUs Ta30B, JKUIAKOCTeM W TBepAbix Ted. Ilycts
TEepMOJIMHAMHUYECKas crucTeMa (Te0) COCTOUT U3 N OJJMHAKOBBIX MOJICKYJI.
N m
Torna konudecTBO BemiecTBa ¥ = N u
A M
rae Na - grciio ABorajapo, m - macca cuctemsl (Tena), 1 - MmossipHast macca
BEIIIECTBA
2.1.2 TemnoBoe nBMYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 | B3auMmojelicTBHE YaCTHI] BEIIECTBA
214 | Iuddysus. BpoyHOBCcKOE MBUKEHNE
215 Mounenps uneansaoro raza 8 MKT
216 |CBs3p MexIy [JaBlI€HHEM H CpeAHEe KUHETHYeCKOH sHeprueu
MOCTYIATENIFHOTO TEIUIOBOTO JIBWKCHUS MOJIEKYJl HICaJbHOrO rasa
(ocnoBHOe ypaBHeHue MKT):
— 2 mop’) 2 — .
p=—-—mnov"=—-n- =-N-&,.,, Tae mo - Macca OJHOM MOJIEKYJIbI,
3 3 2 3
N
n= - KOHLCHTpALHA MOTEKYT
2.1.7 | AGcomotHas Temneparypa: T =t°+ 273 K
2.1.8 |Cesa3p TeMmmepaTypsl Ta3a CO CpeAHEH KHHETHYECKOW DSHepruen
MOCTYIATEILHOTO TEIJIOBOTO IBUKEHUS €r0 MOJIEKYII:
2
— [ my 3
EHOCT = ; =5 kT
2 2
2.1.9 |VYpasuenue p = nkT
2.1.10 |Mopenp uaeanbHOTO raza B TEpMOANHAMUKE:

{ypaBHGHI/Ie MenpneneeBa — Knaneiipona

BeIpaxxenue 711 BHyTpEHHEN SHEPI U

VYpasuenune Menzeneena - Knanelipona (mpuMeHumbie (POPMBI 3aITUCH):




oV =MRT =vRT = NkT_ p=PRL
i

u

Beipaskenne U1 BHYTpEHHEH SHEPrUM OJHOATOMHOTO HJCaTbHOTO Ta3a
(mpuMeHuMBbIe (POPMBI 3aITUCH):

U=2\RT=2NKT =2 RT —ve T =3 pv
2 2 2

2p

2.1.11

3aKkoH I[aJIBTOHa AJId JaBJICHUA CMCCHU PAa3pCIKCHHBIX I'a30B:

p=pi1+pz2+..

2.1.12

N3omnporeccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM MoJekyl N (¢
HOCTOSIHHBIM KOJIMYECTBOM BeliecTa Vv ):

uzorepma (T = const): pV = const,

n3oxopa (V = const): TB =const |

\Y,
n3o0apa (p = const): T = const

I'paduueckoe mpeacraBiaeHue wu3omporeccoB Ha pV-, pT- m VT-
JliarpaMMax.

OOBeIMHEHHEBINA ITa30BhINA 3aKOH:

ﬂ = const
T

JIUIS IIOCTOSIHHOT'O KOJIMYECTBa BelecTra vV

2.1.13

HaCI)IHIGHHI)Ie W HCHACBIMICHHLIC IIapbl. KagectBenHass 3aBHCHMOCTH
INIOTHOCTU U HAaBJICHUA HACBIONICHHOI'O IIapa OT TEMIICpaTypbl, HUX
HE3aBHCHUMOCTHL OT 00beMa HACBIIICHHOTI'O I1apa

2.1.14

BrnaxnocTs Bo3ayXa.

Pus (1) P (T)
) )

OTHOCHTENLHASA BIAKHOCTE: P =

HACBIIL. Tapa ( pHaCbILU,. napa (

2.1.15

WUsmenenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCITAPCHUEC U KOHJACHCAL M,
KHUIICHUC XUIKOCTHU

2.1.16

H3menenue arperaTHbIX COCTOSIHUM BCIICCTBA: IIJ1aBJICHUEC u
KpucTtajyim3anusa

2.1.17

[IpeobpazoBanue sHEpruu B (Ha30BBIX MEPEX0aaxX

2.2

TEPMOJUHAMUKA

2.2.1

TeruioBoe paBHOBECHE U TeMIepaTypa




2.2.2

Buytpennsis sneprus

2.2.3

Temnonepenaua kak crnoco0 M3MEHEHUsI BHYTpeHHEH »sHepruu 0e3
coBepieHus padotsl. KOHBEKIMS, TEMIONPOBOAHOCTD, U3TyUEHUE
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KonnuecTBo TEIIOTEL.

V nebHas TEmI0eMKOCTh BemecTsa ¢: Q = CMAT

2.2.5

VY aenbHas TeroTa mapoodpazoBanus L: Q = Lm.

VnenbHas Temiora miasienus A Q = Am,

VY aenbHas TemioTa cropaHus Torwmea q: Q = qm

2.2.6

DnemenTapHas paborta B TepmoguHamuke: A= PAV  Brruncnenne paGoTs!
o rpaduky mpoiecca Ha pV-auarpamMme

2.2.7

[TepBriii 3aKOH TEPMOAMHAMUKH
Q12 = AUlZ + A12 = (Uz _U1)+ A12-
Anunabara:

Q12 =0= A12 :U1_U2 :_AU12

2.2.8

Bropoii 3akon TepMoanHamuku. HeoOpaTtumble nporiecchbl

2.2.9

[Tpuniune! gerictBus TemaoBbix MamuH. KIT:

n — Ka WK Qnarp - |onn — 1 _ |Qx0n

QHarp QHal'p QHa]"p

2.2.10

MakcumansHoe 3Hauenue KII/. Iukn Kapho:

T

_ _ Harp - X0J1 _ 1 TXOJ'I
maxn_nKapHO - T - _T

Harp Harp

2.2.11

YpaBHenwue TerioBoro 6amanca: Q1+ Q2+ Qs +...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DnekTpu3anusl Tell U ee NpOsBICHUs. DIEKTpUuecKkuil 3apsan. JBa Buna
3apsga. OJIEMEHTApHBIA  BJIEKTPUYECKHM 3apsii. 3aKOH COXpaHEHHUS
3IEKTPUYECKOTO 3apsiaa

3.1.2

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJHOM BEIIIECTBE C TUAJICKTPUICCKON TPOHUIIAEMOCThIO €

SN 1 3 S GV A

er? 4mee, r?




3.1.3

DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3PS Ibl

3.1.4 _ E
HarpspkeHHOCTb 3IeKTPUYEeCKOro mos: E = .
pOOHBII
A
B =k4
[Tone Toueunoro 3apsana: &, = 2
oJHOpoJiHOE ToJie: E = const .
KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TTOJICH
3.1.5 [ToTeHMaaTbHOCTh JIEKTPOCTATHIECKOTO TIOJIA.
Pa3HoCTh MOTEHIIMAIOB U HATIPSIKEHHE:
A, = q((p1_(P2): —qAp=qU
[ToTenuuanpHas 3HEPrUs 3apsAaa B JEKTPOCTATHUECKOM TOJIE:
W=qe,
A=-AW
W
[ToTeHMan 3eKTPOCTATHIECKOTO ToJIs: P = H
CBsi3b HAIPSHKCHHOCTH TIOJS M PA3HOCTH IMOTEHITMAIOB TSI OJJHOPOJIHOTO
anekTpoctaruyeckoro nomsi: U = Ed
3.1.6  |IIpuHUMI CYyneprno3UIMH IEKTPUUECKUX MOTEH:
E=E+E,+.., 0=0,+0, +...
3.1.7  |IIpoBOJHUKHU B 3JEKTPOCTATHUECKOM I0JIe. Y CJIOBHE PAaBHOBECHS 3apsIOB:
r
BHYTpU  TPOBOJHHKA E=Q, BHYIpM U Ha  TOBEPXHOCTH
npoBoaHuKa ¢ = const
3.1.8 |[ludnekTpuku B DJIGKTPOCTATUYECKOM  Toje.  JmdnekTpuyeckas
MIPOHHUIIAEMOCTD BelecTBa €
3.1.9 q
KoHseHcatop. DIeKTpoeMKocTh KoHaencaropa: C = U
€€,5
.C=—""=¢C
DNEeKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPA: q 0
3.1.10 |ITapainenbHOE COSAMHEHHE KOHICHCATOPOB:

g=qit0Q2+.., Ui=Uz=.., Cnapann =C1+Co+ ..

IlocnenoBaTeabHOE COCIMHCHIIE KOHACHCATOPOB:




1 1 1
U=Ui+Ux+...,q1=0qQ2=.., —Cm ——1+C—2+---
3.1.11 U Cu? 2
DHeprus 3apspkeHHOro konaeHcaropa: W, = & > = ;_C
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
3.2.1 Aq
Cwna toka: | =— . Iloctrostaubri TOK: I = const
At At—0
s mocrosiHHOrO TOKA q = It
3.2.2 | YcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E
3.2.3 U
3akoH OMa aJid y4acTKa LeMu: I = E
3.24 DNeKTpUYECcKoe COTNPOTHUBIICHHUE. 3aBHCHUMOCTD COTIPOTHBIICHUS
OJIHOPOJIHOTO TIPOBOJHUKA OT €ro JJIMHBI W CEYCHHUS. Y JIeIbHOE
|
CONPOTHBIEHHE BemecTpa. R = Pg
3.2.5 AcTopom—mx cun
Wcrounuku Toka. DJIC ucrounuka Toka: E = T
BHyTpeHHee CONpoTHUBIICHUE HCTOYHHKA TOKA
3.26 |3akon Owma s TOMHOW (3aMKHYTOW) JIIEKTPUYECKOU E.r
E —
. = _|_ I e —— T R
uenu: E = IR + Ir, oTkyna Rir
3.2.7 [TapannenpHOE COeIMHEHNE TPOBOAHUKOB:
1 1
I=li+b+...,U=U=.., :_+R_+"'.
TIapasut 1 2
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
U=Ui+Ux+...,li=lb=..,Rioccn=R1+R2 + ...
3.2.8 | Pabora anekrpuueckoro Toka: A = [Ut.
3akon Jlxoymns - Jleana: Q = I°Rt.
U 2
Ha pesucrope R: Q=A=1°Rt=IUt= ?t
3.2.9 AA
MomtHocTh JIIEKTPUIECKOI'O TOKA: P= A_t =1U .

At—0




U 2
2
TeroBas MOIIIHOCTb, BbIesieMast Ha pesuctope: P =1°R = ? =1U .

P —_ AACT CHJT —_ EI
MomHOCTh UCTOYHUKA TOKA: 'E = At =
At—0

3.210 |CpoOomHbIE HOCHUTENH DSJICKTPUUYECKUX 3apAJOB B  IMPOBOJHUKAX.
MexaHu3Mbl POBOAMMOCTH TBEPABIX METAJJIOB, PaCTBOPOB U PACILUIaBOB
3JIEKTPOJIUTOB, Ia30B. llonynpoBognuku. [101ynpoBOIHUKOBBIN 11O

3.3 MAT'HUTHOE IIOJIE

3.3.1 MexaHu4yeckoe B3aMMOJCHCTBME MAarHuToB. MarnutHoe mnosie. Bekrop
MarHuTHOM  HMHAYKUMW.  [IpUHOMO —~ CymepHo3WLIMH  MAarHUTHBIX
noneii: B=B +B, +...
JIuHMM UMHOYKOMA MarHutHoro mnonis. KaprtuHa JuHUN MHIyKOUU
MarHUTHOTO I10JIs1 [TOJIOCOBOIO U ITOJIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB

3.3.2  |OmpIT Dpcrena. MaruuTHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa nuHMiA
MHAYKIUH MarHUTHOTO MOJISL JUITMHHOTO MPSIMOT0 IIPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKHA C TOKOM

3.3.3 |Cuma Amrmepa, ee HalpaBJICHUE U BEIMYMHA!
Fo = IBI'sino, rge @ - yrom mexay HampasieHHEM NPOBOJHHKA M
BEKTOpoM B

3.34 C N - F = q vBsina a -

wia JlopeHna, ee HampaBlieHHE M BEJIWYHHA: Mo, , TIe
yron Mexmy BekTopamu U u B. JIBHKeHHe 3apsyKEHHOH YacTHIbl B
OJTHOPOJTHOM MAarHUTHOM I0JIe
3.4 SJIEKTPOMATHUTHAS MHAYKIWA
3.4.1 [ToTok BeKTOpa MarHUTHOM MHIYKILIMH: 7 1 B
a

®=B,S=BScosa /

3.4.2 SABnenue snekTpoMarHuTHON MHAYKIMHU. D/C nHayknuu

3.4.3  |3akoH aeKTpoMarHuTHON MHIyKuu Dapanes:

_ AD .
i T, == t
At At—0

344 |DIC I/I}-I)IYKI_[I/II/I B NPAMOM MPOBOJIHUKE \f y
JUITMHOM 1, TBUXKYIIIEMCS CO CKOPOCThIO U / \%
(U L1 ) B OJTHOPOJTHOM MarHUTHOM IoJie B: / v




|E;|=Blucosa, rae @ - yrom mexny Bektopom B 1 HOpMansio i k

o N
IIIOCKOCTH, B KOTOPOI Jiexkar BekTopbl | u U;ecmu | LB u o L B,
TO |E|| =Blo

3.45

IIpaBuio Jlenna

3.4.6

(6))
NHAYKTUBHOCT: L= I_ ,um @ = LI

Al

Camounnykuus. IC caMOMHIAYKIUU: Eg = _LE

=—LI,

t

At—0

3.4.7

LI2
9Hepr1/1${ MArduTHOT'O ITOJIA KaTYIJ_IKI/I C TOKOM: WL = —

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Koneb6arenbusiii kKoHTYp. CBOOOAHBIE AIEKTPOMATrHUTHBIE
KojeOaHus B UACaIbHOM KOoJebaTeIbHOM KOHTYpE: C L

0(t) = Gpa Sin (0t + 0y
| (t) =0, = 0, cos(ot+y)=1,,.cos(ot+q¢,)

Jic 0= L
®opmyna Tomcona: T =2V LC , oTkyna N

CBs3b AMIUIMTYBI 3apsija KOHACHCATOpa C aMHHHTYHOﬁ CUJIBI TOKa IIpU
CBO60,Z[HBIX QJICKTPOMArHUTHBIX KoJIcOaHMSX B nACaJIbHOM KoJie0aTeIbHOM
I

— __max
KOHTYpE: Umax =—

3.5.2

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYpE:

cu® LI* cu? . LI°
+ = = =const,
2 2 2 2

3.5.3

BoinykeHHbBIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
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Ilepemennniii  Tok. IlpomsBoicTBo, mepemaya W moTpediieHUE
JJIEKTPUYECKON SHEPTUU

3.5.5

CBolicTBa 3JIE€KTPOMArHUTHBIX BOJIH. B3amMHasi opueHTalusi BEKTOPOB B

3JIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1 C

3.5.6

[Ikana 31€KTpOMarHUTHBIX BOJIH. [IpMeHEeHNE 2IEeKTPOMAarHUTHBIX BOJIH B
TE€XHHUKE U OBITY

3.6

OIITUKA




3.6.1

[IpsimonHEHOE pacpoCTpaHEHHE CBETA B OAHOPOIHOM cpenie. ToueuHblit
ncTo4HuK. JIyd cBera

3.6.2 |3akombl otpaxenus cera. ¢ =
alp
S
3.6.3 |IlocTpoenne n300pakeHUH B IJIOCKOM 3epKajie
3.6.4 | 3akoHBI NpETOMIICHHS CBETA.
IIpenomienue ceera: NSINa=n,sinf
AOCOIOTHBIN NTOKA3aTeNb MPETOMICHUS:
C
na6c = .
v
_n_u
OTHOCUTENBHBII TTOKa3aTeNb IpeaoMiIeHus: Nom = PR
1 2
X0 ny4den B Ipu3Me.
CooTHOlLIEHHE 4YacTOT W COOTHOUICHWE JUIMH BOJH TIPU TEPEexoje
MOHOXPOMAaTHYECKOrO CBETa 4epe3 TpaHHIly pas3felia IBYX ONTHYECKUX
cpen:
Vi =V,, A =N,h,
3.6.5 |IlonHOe BHYTpEeHHEE OTpaKECHHE.
TIpesieNbHBIA  YroN THONHOTO BHyTpeHHero 25 L
OTpaKeHHUS:
. 1 n,
sinq,, =—=-2%
p
nOTH nl
3.6.6 |CoOuparomme W paccewBaroniie JUH3bIL. ToHkas nuH3a. DokKycHOe
1
PACCTOSIHME M ONTHYECKAs CHJIa TOHKOH nua3e: D = 3
o~ S
3.6.7 | Dopmyna TOHKOW JIMH3HIL: d
)
1 1 1
I H e
d f F
) aN h
VYBenudeHnune, 1aBaeMoe JINH30M: 7
coh I \
d

D<0=F= % <0,
B ciyuae paccenBaronieit JMH3bI:




3.6.8

Xon Jiyda, MpOILIEAIIEro JINH3Y MOJA IPOU3BOJIBHBIM YIJIOM K €€ INIABHOU
ontudeckoil ocu. Iloctpoenne M300paKeHUI TOUKH M OTpEe3Ka MPSIMOU B
COOMpAIOIIMX U PACCEMBAIOILUX JMH3aX U UX CUCTEMax

3.6.9

(DOTOELHHapaT KaK ONTUYECKUH HpI/I60p. I'ma3 xak onTHdeckas cucrema

3.6.10

WNnrtepdepennus csera. KorepeHTHble UCTOYHUKHU. Y CIOBUS HAOIIOICHUS
MaKCUMYMOB UM MHUHUMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT IBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOUHUKOB:

A
MakCUMyMbI - A = Zmz, m=0,+/-1,+/-2,+/-3, ...,

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

3.6.11

Hudpakmus ceera. JudpakuuoHHas pemierka. YCIOBHE HAOIIOICHUS
TJIABHBIX MAaKCHMYMOB TIPU HOPMAJIBHOM TaJCHUH MOHOXPOMATHYECKOTO
CBeTa C JJTMHOM BOJHBI A Ha pelIeTKky ¢ nepuoaom d:

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

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

T'unoresa M. [lnanka o kBantax. ®opmymna [lnanka: E = hv

41.2

hc
dotonbl. ueprus porona: E=hv= -~ pe.

Nmnynbe potona: P = e

4.1.3

®dororpdext. Onbrter A.I'. Ctonerona. 3akonsl GoToddPdexra

414

VYpaBHenue DifHiuTeitHa 11t poTodaddexra:

E(bOTOHa = ABBIXOZ[a + EKI/IH max

hc 2
= E ABLIXOJ:(a = hV =7 = mUmaX = eU

by ’ Xp ' KMHMax 2 3an

rae Ed)omHa = hV

4.1.5

JaBnenne cBera. [laBieHue cBeTa Ha TOJHOCTBIO  OTPAKAIOIIYIO
MOBEPXHOCTh U HA MOJIHOCTHIO MOMJIOUIAIOIYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HHaHCTapHaH MOACIb aToMa

4.2.2

[Tocrynats! bopa. U3ny4yenue u norsoiuienre (poTOHOB MpH MEpexoie aToma
C OJTHOTO YPOBHsI SHEPIUH Ha JIPYrou:




mn

My =2 = [E, ~E,|
A

mn

4.2.3 |Jluneddarbie CIIEKTPHI.
CriexTp ypoBHEH HEpPruu aToMa BOJIOpPOJIA:
-13,6 5B
E.=——=—,n=123, ..
n
4.3 OU3UKA ATOMHOTI'O SAJIPA
4.3.1 |Hykinonnas mojaensb siapa [eiizenOepra - MiBanenko. 3apsia siapa. MaccoBoe
yucino sapa. M3orormsl
4.3.2 |PaanoaKkTUBHOCTD.
Anbda-pacnan: 2 X =75 Y +3He,
bera-pacnag.
Dnexrponnpi B-pacman: 5X -5, Y + e+,
[o3urponnsii P-pacman ; X0 Y+ 28+,
l'amMmma-uznydenue
4.3.3 t
3aKOH paMOaKTHBHOrO pactana: N (t)=N,-2 7.
t
Iycts m - Macca paanoakTiBHOro Bemectsa. Torna m(t)=m;-2 7
4.3.4 | SnepHsble peakuuu. [leneHre u CUHTE3 s€p
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