JlonosiHeHHe K padoyeil mporpamMme y4e0HOro npeamera «Pu3suka
s 10 — 11 kaaccos
Kogugukarop npoBepsieMbIx TpedoBaHMi K pe3yabTaraM ocBoeHus QOII
COO u 3J1IeMeHTOB cOJepPKAHUSA M0 (PU3NKeE
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaATaM OCBOCHHUS OCHOBHOM
obOpazoBaTeaprHOM porpaMmsbl (10 kimacc)

Kon [IpoBepsieMble MpeAMETHBIE PE3YIBTATBl OCBOCHUS OCHOBHOMU
npoBepsieMor | 00pa3oBaTeNbHOM MPOTrPaMMbI CPETHETO 00IIeT0 00pa30BaHUs
0 pe3yJibTara

10.1 JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MECTO (U3UKU B
(GopMUPOBaHUN COBPEMEHHOM Hay4YHOW KapTHHBI MHpa, B
pPa3BUTUM  COBPEMEHHOM TEXHUKA W  TEXHOJIOTUM, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOIEN

10.2 YuuThiBaTh TpaHUIBl NPUMEHEHUS H3YUYCHHBIX (PU3NUECKUX
MOJICJIEN: MaTepualibHasg TOYKA, HWHEpPIMaJbHAas CUCTEMA
oTcyeTa, abCOJIOTHO TBEPAOE TENO, WACAIBbHBIA Tra3; MOACIU
CTPOEHHUSI Ta30B, XUIAKOCTEM W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3apsi]l - IPU pPelieHUU (PU3NYECKUX 3a71ad

10.3 Pacno3naBath (pusnueckue siBiaeHUs (MPOLECCH) U OOBSICHSITH
MX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJICKYISIPHO-KUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA U DJICKTPOJIUHAMUKHI: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBHXXEHUE, CBOOOIHOE
najeHue TeJ, JBUXKEHUE T[I0 OKPYKHOCTH, HHEpIUS,
B3auMojiericTeue Ten; Auddys3us, OpOyHOBCKOE JBUKEHHE,
CTPOCHHUE KUAKOCTEH W TBEPHABIX TEJ, U3MEHEHUE o0bhema Tel
Opyu HarpeBaHud (OXJIAXKICHHUH), TEIJIOBOE pPAaBHOBECHE,
UCIIapEHHUEe, KOHJEHCAlus, IUJIABJIICHHE, KpUCTaJUIM3alus,
KHUIIEHUE, BJIAXKHOCTh BO3/YyXa, MOBBIIICHUE JABJICHUS Ta3a MpU
€ro HarpeBaHWUM B 3aKPBITOM COCYJle, CBA3b MEXIY
napaMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCaX; AIEKTPU3ALUS
T€JI, B3aUMOJCHUCTBUE 3aPsI0B

104 OnuceIBaTh MEXaHUYECKOE JBHIKEHUE, UCIIONB3Ysl (DHU3UUCCKHEC
BEJIMUMHBI: KOOpAWHATA, TyTh, IEpEMEIICHUE, CKOPOCTb,
YCKOPEHHE, Macca Tella, CWJIa, UMITYJIbC Tella, KHHETHYeCKas
SHEPrus, NOTCHIIMAJIbHAS DJHEPrus, MeXaHudeckas paboTa,
MEXaHH4YeCKas  MOINHOCTh, IPpH  ONHCAHUU  IPABHUIBHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIIOIb3YEMBIX BEIMYWH, HX
0003HAYCHUS W CIUHUIIBI, HAXOJUTHh (DOPMYJIbI, CBS3BIBAOIINC
JTaHHYIO (U3UYECKYIO BETUYHHY C APYTHMH BETUIHHAMMU

10.5 OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI U TEIUIOBBIE




SBIICHUSI, UCTOJNb3Yys (U3NYECKHE BEIMYUHBI: JaBJICHHE Ta3a,
TeMIIepaTypa, CpeIHssl KUHETHYecKas SHEPrUsl XaoTUYECKOTO
IBIKEHUST MOJIEKYJI, CPEIHEKBapaTUYHAs CKOPOCTh MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEprus, padora rasa,
KO2(DPUITMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JABUTATEIIS;, MIPU
ONMCAaHWH TPABWIBHO TPAKTOBAaTh  (PU3MUECKUIT  CMBICH
UCTOJB3yEeMBIX BEIWYMH, WX OOO3HAYCHUS W EIMHUIIBL,
HAaXOAUTh (HOPMYINbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEITUIHHAM

10.6

OnuceiBaTh M3y4YEHHBIE 3JIEKTPUUYECKHE CBOKCTBA BEIIECTBA U
AIIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), UCTONB3Ys (HU3MUECKHE
BEJIMYMHBL: DJJIEKTPUYECKUU 3apsif, DJIEKTPUYECKOE II0JIE,
HaIPsKEHHOCTB T0JIs, TOTEHIHUAIL, Pa3HOCTh MMOTEHIIUAJIOB; MIPU
ONMCAaHUM TPABWIBHO TPAKTOBATh  (PU3MYECKHH  CMBICI
UCIIOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EOUHUIIbI;
yKa3bIBaTh (OpPMYIbI, CBS3bIBAIOIIME JIaHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMU

10.7

aHAJIM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHHS, UCIIONb3YS
(¢u3nuecKkue 3aKOHbl W MPUHLUIIBI: 3aKOH BCEMHUPHOTO
tarorenusa, [, II u III 3axkoHbl HbroTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOM DHEPruu, 3aKOH COXPAHEHUs HMIIYJbCa,
OPUHLHUN ~ CYNEPHO3ULIMUH  CUJI, MPUHUUI  PaBHOIPABHUS
MHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETHUYECKYIO
TEOPHUIO CTPOCHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEHN
KMHETHYECKOW DSHEPrUM TEIJIOBOTO JBMXKEHUS MOJIEKYJd C
aOCOJIIOTHOM TeMIEpaTypoid, MEPBbIM 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUs JJIEKTPUYECKOrO 3apsaa, 3akoH Kynona; npu
ATOM pa3iInyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAXKEHUE M YCIIOBUS (TpaHHULbI, 00J1acTH)
MPUMEHUMOCTH

10.8

OOBCHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIUH, PUOOPOB
U TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUA UX OE30MaCHOTO
MCTIOJIb30BaHUA B IOBCEHEBHOM KU3HU

10.9

BBINONMHATE DKCIEPUMEHTHI TI0 HCCIIEOBAHUIO (PU3UUYECKHUX
SBJICHHM M TIPOIIECCOB C HCIIOJB30BAaHUEM TMPSMBIX U
KOCBEHHBIX HM3MEpPEHUH; TP 3TOM (OPMYIUPOBATH MPOOIEeMy
(3amady) W THUNOTE3y YYEOHOrO OKCIEPUMEHTa, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOTO O00O0PYIOBaHUS, IIPOBOIUTH
OTIBIT ¥ ()OPMYITUPOBATH BHIBOIBI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3UIECKUX
BETMYMH; TIPH DTOM BBIOMPATh ONTUMAJBHBIA  CIOCOO




U3MEPEHUS M HCHOJIb30BATh H3BECTHBIE METOAbl OLEHKHU
MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (GU3HMUYECKUMHU BEIIMYMHAMU
C HUCHOJb30BAaHHEM  TNPSIMBIX  HM3MEPEHUH; TpPU  ITOM
KOHCTPYUPOBaTh  YCTAHOBKY, (DUKCHUPOBATh  PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJE
Tabmuiy, u rpaduKoOB, JeiaTh BBIBOABI 10 pe3yjbTaTam
UCCJIeIOBAHMUS

10.12

CoOnronaTh mpaBmiia 0OE30IIACHOTO TpyJda NPH TMPOBEIACHUU
UCCIICIOBAHMI B paMKaX yd4eOHOro 3KCIIepUMEHTa, y4eOHO-
UCCIIEIOBATEILCKOH M TNPOCKTHOW  JEATEIBHOCTH  C
HCIIOJb30BaHUEM M3MEPUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1oBaHUs

10.13

Pemarsp PaCUCTHBIC 3ada4uu C SBHO 3aIIaHHOﬁ (1)H3PI‘-ICCKOﬁ
MOACJIBIO, HCIIOJIb3Y: (1)I/I3I/ILIGCKI/IG 3aKOHbI W IIPUHIMIIBI; Ha
OCHOBC aHalJIn3a YCIOBHA 3aJdadu BI:I6I/IpaTI) (bI/I?»I/ILIeCKYIO
MOACIIb, BbIACIIATDH (bI/I?»I/ILIeCKI/Ie BCIIMYHUHBI H (bOpMy.]'II)I,
HGO6XOI[I/IMI)IC AL €C  pPCHICHUA, IIPOBOAHUTHL PACUCTBI H
OOCHHUBATL PCAJIbHOCTL IIOJIYYCHHOI'O 3HAYCHUA (bl/ISI/II-IGCKOI\(JI
BCINYHHBI

10.14

Pemars KkadyecTBEHHBIC 3aJa4r: BBICTpAWBATL JIOTHYCCKHU
HCIIPOTHUBOPCUHNBYIO ICIIOYKY paCCY)KIIGHI/If/'I C OHOpOﬁ Ha
N3Yy4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘-IeCKI/Ie SABJICHUA

10.15

Hcrnonp3oBarh mnpu pemeHun y4eOHBIX 3a7a4 COBPEMEHHBIC
uH(OPMAITMOHHbIE TEXHOJIOTUHU JUISL IIOMCKa,
CTPYKTYPUPOBAHWSI, MHTEPIPETAIIMU U MPEJICTABIICHUS YICOHOU
U HAYYHO-TIONMYJSIpHOW  WHGOpMAIMU, TMOJIYyYEeHHOU U3
pa3IMYHBIX ~ UCTOYHUKOB,  KPUTUYECKHM  AHAIM3UPOBATh
MOJIy4aeMyt0 HH(POPMAIIUIO

10.16

[IpuBoauTh mpUMEpPH BKJIaJAa POCCHUHCKUX U 3apyOeKHBIX
YUCHBIX-(U3UKOB B pa3BUTUE HAYKH, OOBSICHEHUE MPOIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJOTUM

10.17

Ucnonb3oBath  TeopeTHYECKHEe 3HaHUS 1o  (usuke B
MOBCEIHEBHOM KW3HU Il oOecreueHuss O€30MacHOCTU TMpH
oOpareHnu ¢ mpudopaMu U TEXHUIECKUMU YCTPOMCTBAMU, IS
COXpaHECHHS 3J0POBbS M COOJIFOACHUS HOPM SKOJIOTHYECKOIO
MIOBEICHUS B OKPYXKAKOILIEH Cpeie

10.18

PabGoTaTth B rpymnme c BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX
poyiel,  TUIAaHUPOBATH  pabOTy  TPYNIbl,  palUOHAIBHO




pacmpenensaTh OOsS3aHHOCTH W IUIAHUPOBAThH JIEATEIHHOCTH B
HECTAHJIAPTHBIX CHUTyaIlusAX, aJCKBAaTHO OIICHWBAaTh BKJIAJ
Ka)XI0T0 M3 YYaCTHUKOB TPYIIIEI B PEIICHUE paccMaTpUBACMON
pOOJIEMBI

[IpoBepsiembie 3nemMeHTHI copepxanus (10 kmacc)

Konx
paznena

Kon
poBepsieM
oro
3JIEMEHTA

IIpoBepsieMbIe 3JIEMEHTBI COACPKAHUS

OU3NKA U METOIbI HAYYHOTI'O ITIO3HAHUA

1.1

®dusuka - Hayka o mnpuponae. HaydHbie MeTOHbI
MO3HAHUA OKpY’Karomiero mupa. Ponb skcriepuMenTa u
TEOPUH B TIPOLIECCE TTO3HAHUS MPUPOIBI. IKCIIEPUMEHT
B (pusuke

1.2

MopnenupoBanue (QU3NYECKUX SIBICHUN U IPOLIECCOB.
Hayunbie runoressl. dusznyeckue 3aKOHBI U TEOPHUM.
['paHuil  OPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Tpunuun cootBercTBUs. Poiab M MecTo ¢u3MKU B
(OopMHUPOBAHNN COBPEMEHHOM Hay4HON KapTUHBI MHpa,
B [IPAKTUYECKOU AEATEIBHOCTH JIIOIEN

MEXAHHUKA

2.1

KNUHEMATHUKA

2.11

Mexanuueckoe JBUYKEHUE. OTHOCHUTENIBHOCTH
MEXaHM4YeCKOro  JBmkeHus.  Cucrema  OTCUerTa.
Tpaekropus

2.1.2

[lepememienne,  ckopocTh  (CpedHsii  CKOpOCTb,
MTHOBEHHasi CKOPOCTb) U YCKOpPEHHE MaTepHaIbHOU
TOYKH, MX MPOECKIHH HA OCH CHUCTEMbl KOOPJHHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTel

2.1.3

PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE IPSAMOJIMHEWHOE
nBwkenue. ['paduku  3aBUCUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOPEHHUs, MNOYTH U NEPEMEIICHUS
MAaTEPUAIBHOW TOUYKU OT BPEMEHHU

2.1.4

CBobOoaHOE nazieHre. Y CKopeHre CBOOOTHOTO MaeHUs

2.1.5

KpuBonuneitnoe nuxeHne. PaBHOMEpHOE IBHKEHHE




MaTepualbHOW TOYKH IO OKPY)KHOCTU. YTJOBas
CKOpOCTb, JNMHEWHas ckopocTh. Ilepmom u wyactora.
[leHTpocTpeMUTETHLHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpOﬁCTBa: CIINAOMCTpP, JOBUKCHHUC
CHapsAO0B, LCIIHBIC U pCMCHHBLIC IICPCAaun

2.1.7

[Ipaktnueckue padoThl. l3MepeHMe MIHOBEHHOMU
ckopoctu. MccnenoBaHue  COOTHOLICHUS — MEXIY
IyTSIMU, NPOMICHHBIMU TEJIOM 3a IOCIEHOBATEIbHBIC
pPaBHBIE ITPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBWKEHUN C HA4YaJIbHOM CKOPOCTBIO, PaBHOM HYJIIO.
M3yyeHue IBWXKEHHs LIapUKa B BS3KOW JKHIKOCTH.
N3yuyenue JIBUKEHUS Tena, OpOILIEHHOTO
TOPU30HTAIBHO

2.2

TIMHAMUKA

2.2.1

[Tpuauun otHocutenbHOCTH ['anmunes. llepBwiid 3aKOH
Herorona. MHepunanbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHuun cynepno3unmu cui

2.2.3

Bropon 3akon HeroTOHa 1711 MaTepuaibHOM TOYKH B
unepruanbHoi cucreme orcueta (MCO). Tperuii 3akoH
HproToHa 111 MaTepruaibHBIX TOUEK

2.2.4

3akoH BcemupHOro TsaroteHus. Cuna tsokectu. Ilepsas
KOCMHMYECKasi CKOPOCTh. Bec Tena

2.25

Cuna ynpyrocrtu. 3akoH [ 'yka

2.2.6

Cuna Tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJBKEHUS U cuia TpeHus nokos. Koaddurument
TpeHus. Cujla COMPOTUBJICHUS TIPH JIBM)KCHHUH TElla B
YKUIKOCTH WIIH Ta3e

2.2.7

[ToctrynatensHOe W BpamIaTeIIbHOE  JIBMDKCHHUE
a0COJIIOTHO TBEPJIOTO TEIa

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpameHusa. [lneuo
cuibl. Y clioBHs paBHOBecus TBepaoro tena B UCO

2.2.9

TexHuueckre yCTpOMCTBA: MOMIINUIIHUKH, IBUKCHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHnue nBuxeHUs Opycka
10 HAKJIOHHOM IJIOCKOCTH MOJI JEUCTBUEM HECKOJIbKHUX




cui. MccienoBanue 3aBUCMMOCTH CUJI  YIIPYTOCTH,
BO3HHMKAIOIIMX B  JAepopMuUpyeMOd TMpPYXKUHE U
PE3MHOBOM 00paslle, OT BEIMYMHBI UX AehHOpMAIIHH.
HccnenoBanne yclioBUM PaBHOBECHS TBEPAOrO Tela,
MMEIOILIETO OCh BpalIECHUs

2.3 3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1 Nmrynbe MaTepuaIbHOU TOYKH, CUCTEMBI
MaTepuagbHbIX TOYeK. MMIynabC CUilbl U M3MEHEHUE
UMITyJIbCa Tela

2.3.2 3akoH coxpaneHuss umiynbca B MCO. PeaktuBHOE
JIBUKCHHE

2.3.3 PaGora cuiel

2.3.4 MOIIHOCTD CHJIBI

2.3.5 Kunernueckass  sHeprus  MaTrepuaIbHOM  TOYKHU.
Teopema 0 KHHETUYECKON YHEPTUHU

2.3.6 [loTennmanbHas sHeprud. lloTeHumaneHas >Heprus
yapyro aepopMHpPOBaHHOM MpYyXUHbL. [loTeHIManbHas
SHEprus Tena BOIM3U MOBEPXHOCTU 3eMITH

2.3.7 [ToreHuuanbHble M HEMOTEHLHUAJIbHbIE CHIIBL. CBs3b
pabOThl  HEMOTEHLUHUAIbHBIX CHJI € H3MEHEHHEM
MEXaHMYECKOM  DJHEpPrUM  CUCTeMBl Tel.  3aKOH
COXpPaHEHUSI MEXaHUYECKON SHEPTUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHUUecKue yCTpOMCTBA: JIBM)KCHHUE PAKET, BOAOMET,
KOIep, IPY>KUHHBIN MUCTOJIET

2.3.10 |IIpaktuyeckue paboThl. M3ydeHHe CBSI3M CKOPOCTEH
Ten mpu HeynpyroMm ynape. HcciemoBanue cBsizu
paboThl CHJIBI C U3MEHEHHWEM MEXaHHYECKOW YHEepruu
Tena

3 MOJIEKVYJISAPHASA ®U3UKA 1 TEPMOJAMHAMUMKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOM
teopun.  bpoyHoBckoe — nBwxkenue.  Huddysus.
XapakTep [JBWKEHUS W B3aUMOJICHMCTBUS YaCTHIL
BEIIeCTBA




3.1.2

Mojenu cTpoeHHs Ta30B, KUJIKOCTEU U TBEPABIX TEI U
OOBSICHEHHE CBOICTB BeElIeCTBA Ha OCHOBE DJTHUX
MoJeJei

3.1.3

Macca monekyin. KomuuectBo BemiectBa. IloctossHHAs
ABoraapo

3.14

TemnoBoe paBHOBecue. TemnepaTypa U €€ U3MEPEHHUE.
[lxana Temneparyp Llenscus

3.15

Mopgens wnneansHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICATTBHOTO ra3a

3.1.6

AOcomioTHast TemmepaTypa Kak Mepa  CpelHeu
KMHETUYECKOW SHEPIMM TEIUIOBOTO JBHYKEHHUS YaCTHULL
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpaBuenue Kunaneiipona - MeHgeneeBa. 3akoH
JanbToHa

3.18

["a3oBbie 3akoHbI. M30mporieccsl B HaealbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HM30TEpMa,
n30xopa, n306apa

3.1.9

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTudeckue paboThl. M3MepeHue Macchl Bo3ayxa B
KJ1accHOM KomHate. HMccnemoBaHme 3aBHUCUMOCTHU
MEXy IMapaMeTpaMmu COCTOSIHUS Pa3pEeKEHHOr0 raza

3.2

OCHOBbBI TEPMO/IMHAMUKHU

3.21

Tepmoaunamuueckass cucrema. BHyTpeHHsA SHeEprus
TEPMOJMHAMMYECKOM  CHUCTEMBI M  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuvectBo TemioTel U padbota. BHyTpeHHss 3HEprus
OJIHOATOMHOTO HJIEAJIBHOTO ra3a

3.2.3

Bunpr TETUIONepeIauu: TETJIOMPOBOIHOCTb,
KOHBEKIIHS, W3JIy4YCHHUE. TemmoeMKoCcThb Tena.
VYV nenbHas TEIJIOEMKOCTbD BEIILICCTBA. Pacuet
KOJIMYECTBA TEIJIOTHI MPH TEIIONEpe1aue

3.24

IIepBbIit 3ak0H TepMOoaMHAMUKU. [I[puMeHeHre nepBOro
3aKOHa TEPMOANHAMUKHU K n3ompoLeccam.
['padrueckas maTEpTIpeTalys paboThI ra3a

3.25

TennoBble MamwHbL. |IpUHIKANBI AEHCTBHUS TEIIOBBIX




MamuH. [IpeoOpa3oBaHusi HSHEPrUM B  TEIUIOBBIX
MamuHax. KoagdunmenT noiesnoro aerctus (gaiee -
KIT) reroBoii mammasbl. [ukn Kaprao u ero KIT/]

3.2.6 Btopoit 3akon TepmoaumHamuku. HeoOGpaTtumocThb
OpolleccOoB B NIpupoae. TemnoBble  JBHUraTelH.
DKOJIOrM4eCKHE MPOOJIEMBI TEINIO3HEPTETUKU

3.2.7 TexHUYecKue YyCTPOMCTBA: JIBUraTelb BHYTPEHHETO
CropaHusi, OITOBOM XOJOIMIBHUK, KOHTUIIMOHED

3.2.8 [Ipaktiueckue  paGoTel.  M3Mmepenue  ynenbHOU

TCIIJIOEMKOCTH

3.3 AT'PEI'ATHBIE COCTOAHUA BEIIECTBA. ®A30BbIE
IMEPEXO/IbI
3.3.1 [lapooOpazoBanue u koHaeHcanus. Mcnapenue wu
KUICHWE. YIelbHasg TeIuioTa Mapoo0pa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYPHI KUIICHUS OT JABJICHUS
3.3.2 AOcoiIoTHasE ¥ OTHOCHUTENIbHAs BIAXHOCTh BO3/yXa.
Hacepiennslii nap
3.3.3 Teepnoe Teno. Kpucramnmueckne m amopdHbie Tena.
AHM30TpONIMSL ~ CBOWCTB  KpucTawioB.  Kugkue
Kkpuctauibl. COBpeMEHHBIE MaTepUAIbI
3.34 [lnaBneHre W KpuUCTAUIM3AIMsA. YelbHas TerioTa
riaBiaeHus. CyonumManus
3.3.5 VYpaBHeHue TerioBoro dajgaHca
3.3.6 TexHUYecKue yCTpOMCTBA: TUTPOMETP U TMCUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX
MaTepuajioB, B TOM 4YHCIIE HaHOMATepUajoB, U
HAHOTEXHOJIOTUHU
3.3.7 [IpakTueckue paboTel. M3MmepeHue  BIaXHOCTHU
BO3lyXa
4 DJIEKTPOJAMHAMUKA
4.1 OJIEKTPOCTATUKA
4.1.1 DJlekTpr3aums Tell. DJIEKTpU4YecKuid 3apsan. JIBa Buaa
AIIEKTPUYECKHUX 3apsIIOB
4.1.2 [IpoBOAHUKH, TUDIIEKTPUKH U MOJTYIPOBOIHUKA




4.1.3

3aKoH COXpPaHCHUA IIICKTPHUUCCKOI'O 3apsaaa

414

B3aumoneiictBue 3apsiioB. 3akoH Kynona

4.1.5

DJIEKTPUYECKOE ToJIE. HanpsxkenHOCTD
ANEKTpUYECKOro mons. IlpuHmmnm  cynepno3unuw.
JIvHAKM HANPSKEHHOCTH ANEKTPUYECKOTO TOJIS

4.1.6

PabGora cun snexrpoctatuyeckoro moisg. [loreHmman.
PazsocTh moTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I u JAUBJICKTPUKHU B ITOCTOAAHHOM
QJICKTPUICCKOM I10JIC. I[HBHGKTPH‘J@CK&H
IMPOHNLACMOCTDb

4.1.8

OnekTpoeMkocTb.  KoHIeHcaTop.  DIEKTPOEMKOCTh
IJIOCKOTO  KOHJIEHCATOpa. ODHEPrus  3apsiKEHHOTO
KOHJIEHCaTopa

419

TexHuyeckue yCTpomcTBa: IIEKTPOCKOIL, JIEKTPOMETD,
IIEKTPOCTATUYECKAS 3alluUTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP

4.1.10

[Ipaktnueckue paboTel. M3MepeHne 3JIeKTPOEMKOCTH
KOHJIEHCATOpa

4.2

[TOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

421 YcnoBus CYyILIECTBOBAHUS MTOCTOSTHHOT'O
anekTpuueckoro toka. Mcrounuku toka. Cuiia Toka.
ITocTostHHBIN TOK

4.2.2 Hanpspxkenue. 3akon OMa 17151 ydacTKa Lenu

4.2.3 DIeKTpUIeCcKOe CONPOTHUBJICHUE. V nenpHOE
COTIPOTHUBJICHUE BEIIECTBA

424 [TocnenoBarenbHOE, napasuiesibHOE, CMEILIaHHOE
COCIMHEHHE MTPOBOIHUKOB

4.2.5 PaGoTa snexrpuyeckoro Toka. 3akoH [[xoys - Jlenia

4.2.6 MONIIHOCTB NEKTPUYECKOTO TOKA

4.2.7 anekTpoABMXKyIIas cuna (ganee - 3/C) u BHyTpeHHEe

COINIPOTUBJIICHUE HCTOYHMKA ToKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) 3JiekTpudeckon 1enu. KopoTtkoe




3aMBbIKaHHEC

4.2.8 DOnexkTpoHHass NPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCUMOCTh COIIPOTUBIICHUS METaJIOB oT
Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9 OnekTpuueckuid  Tok B Bakyyme.  (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10 |IlomympoBoguuku. CoOCTBeHHas U MpUMeEcHas
IPOBOJAMMOCTh  MOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4211 |DnexTpuueckuit TOK B AIEKTPOIUTAX.
DNEKTPOIUTAYECKAS] TUCCOIUAIUSA. DISKTPOIIU3

4212 |DOnextpuueckuii TOoK B Tazax. CaMOCTOSTEIBHBIN H
HECAMOCTOSATENIbHBIM  pa3psiA.  PasnuuHple  THIBI
caMOoCTOsITeNIbHOTO pa3psiaa. Momuus. [lnazma

4.2.13 |Texuudeckue yCTpPOWCTBA: aMmIepMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKU TOKa, 3JIEKTPOHArpeBaTebHbIC
npuOopHl, 3JIEKTPOOCBETUTEIIbHBIE npuOopBHlI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JIHOJ,
TEPMUCTOPBI U (HOTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN
JTMO/1, TallbBaHUKA

4.2.14 |llpaktuueckue paboTel. HM3ydeHHe CMeEmMIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conportuieHus. Habmonenue snekrponunsa

[IpoBepsiembie TpeOOBAHUS K PE3YJITATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbrHOM porpammsbl (11 kacc)

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIpOBEPSAEMOT | 00pa30BaTEIIbHON MPOTPAMMBI CPEJIHET0 00IIero oOpa3oBaHus
0 pe3ynbTaTa

11.1 JleMOHCTpUpOBaTh, Ha MpUMEpax poOJb M MeCTO (GU3UKU B
dbopMHpOBaHNY COBPEMEHHON HAy4YHOW KapTUHBI MHUpPA, B
pPa3sBUTUM  COBPEMEHHOM TEXHUKA W  TEXHOJIOTUM, B
MIPAKTUYECKON JEATENBHOCTH JIFOJEH, LIEJTOCTHOCTh U €AUHCTBO
bu3rUecKoil KapTUHBI MUpPa

11.2 Y4uThiBaTh TPaHUIBI MPUMEHEHHS] H3YyYCHHBIX (PU3UUECKHUX




MOJIEJICH: TOYEUHBIM JJICKTPUUYECKUM 3apsjl, sAepHas MOICHb
aToMa, HYKJIOHHas MOJIeJIb aTOMHOTO sjpa IpU PEIICHUH
bu3nyecKkux 3a1ad

11.3

Pacno3naBate (pusnueckue siBiaeHUs (MPOIECChl) U OOBICHITH
UX Ha OCHOBE 3aKOHOB JJIEKTPOJIMHAMUKA U KBAHTOBOU (PU3UKU:
AJIEKTpUYECKasi  MPOBOJAUMOCTD, TETUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JCHCTBHS TOKa, B3aMMOJCHCTBHE
MarHuTOB, DJIEKTPOMArHUTHAs WUHIYKIIUSA, NeicTBHE
MAarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM H JIBDKYIITUHCS
3apsi, AIIEKTPOMArHUTHBIE KoJIeOaHms u BOJTHBI,
NpSIMOJIMHEMHOE ~ pachmpoCTpaHEHHWE  CBETa,  OTpaKeHHeE,
npenoMyieHue, HUHTephepeHIms, nudpakmus u TOISpU3AIIL
CBETa, JUCIepcusi CBeTa, (POTOINEKTpUUECKUU  3hdexT
(poToadpdexr), CBETOBOE JaBJICHUE, BO3HUKHOBEHUE
JMHENYaTOro CHeKkTpa aromMa BOAOpOJA, €CTeCTBEHHas U
UCKYCCTBEHHAs paJIMOAKTUBHOCTD

11.4

OnuceiBaTh HM3y4YEHHBIE CBOICTBA BEIIECTBA (3JIEKTPUYECKUE,
MarHuTHbIE, ONTHYECKHE, DIEKTPUYECKYI0 MPOBOJAUMOCTD
Pa3IMYHBIX CPEN) U AIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3UUECKUE BEIMUMHBL: SJIEKTPUUECKUN 3apsij, CUila
TOKa, IIEKTPUYECKOE HapsHKCHHE, IIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh noTeHnuanon, IJC, padbora TOKa,
MHAYKIUS MAarHATHOTO MOjs, cuia Ammepa, cuna JlopeHua,
UHAYKTUBHOCTb  KaTYIIKH, OJHEPrus  JJIEKTPUYECKOTO0 |
MarHUTHOTO TIOJIeH, TIEPUOJI M YacToTa KojJeObaHwii B
KOJIe0aTEIbHOM KOHTYpe, 3apsii U CWiIa TOKa B Tpollecce
FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJeOaHuii, (okycHoe
paccTostHUE U ONTHYECKas Ccuia JIMH3bl, MpPU OINUCAHUU
OPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IWHUIbI; YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJTMYMHAMU

11.5

OnuceiBaTh MU3YYEHHBIE KBAaHTOBBIE SBJICHHS M MPOLIECCHI,
UCIIOJIb3YS dusnueckue BEJIMYNHBI: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJH, JJWMHA BOJHBI M 4YacTOTa CBETa,
SHEPrus U UMMYJbC (POTOHA, MEepuoj MNOJypacraja, YHeprus
CBA3U ATOMHBIX $IJ€p; MPHU ONUCAHUU TPABUIBHO TPAKTOBATH
(Gu3NUECKUil CMBICIT MCHOJb3YEMbIX BEIMYHMH, UX 0003HAUYCHHUS
M eIAMHMIBI; YyKa3blBaTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKyI0 BEIMYMHY C OPYTMMH BEIMYHMHAMH, BBIYUCIATH
3HaYeHUe PU3NUECKON BEITMUHHBI




11.6

Ananu3upoBaTh (HU3MYECKHUE MPOIECCHl U SBICHUS, HCIIONb3YS
¢uznyeckue 3aKOHbI W TMPUHIUNBL 3akoH Owma, 3aKOHBI
TIOCTIEIOBATEIHHOTO u napauIeIbHOTO COCTTUHCHHSI
MIPOBOJIHUKOB, 3aKOH Jxoyns - Jlenna, 3aKOH
ANIEKTPOMATHUTHON  WHIYKIWWA, 3aKOH  TPSIMOJUHEHHOTO
paclpoCTpaHEHHUS] CBETA, 3aKOHBI OTPAXXCHHUS CBETA, 3aKOHBI
[IpEJIOMJICHUSA CBETa, YpaBHEHHUE OWHIITEeHAa I
doTordekra, 3aK0H COXpaHEHUS SHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHsS MacCOBOIO 4HCIa, TOCTylaTel bopa, 3akoH
PaZMOaKTUBHOTO paclaja; Mpyd ATOM pa3inyaTh CIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE U
yCJIoBHS (TpaHMITI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HarpaBJICHHUC BCKTOpPAa MHAYKIMHM MAarHuTHOI'O
ITIOJIA IIPOBOIHHUKA C TOKOM, CHUJIbI AMHGpa " CHUJIbI HopeHua

11.8

CtpouTh M OMNHUCHIBATH H300paXKeHUE, CO3/1aBA€MOE IUIOCKUM
3€pKaJIOM, TOHKOW JINH301

11.9

BBINOMHATE AKCIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3MUECKHUX
SBJICHUM M TIPOIIECCOB C HCIOJIB30BAHUEM TMPSIMBIX U
KOCBCHHBIX M3MEPEHUH; MpH 3TOM (HOPMYJIHUPOBATH MPOOIEMY
(3amauy) M TUIOTE3y Y4EeOHOro JIKCIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 TMPEIIOKEHHOTO OO0OPYIOBaHUS, IPOBOIUTH
OTIBIT ¥ ()OPMYITPOBATH BHIBOIBI

11.10

OcyliecTBIATh NPSMbIE U KOCBEHHbIE M3MEpPEHUs! (PU3UUECKHUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAIBHBIA  CIOCOO
U3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METOAbl OLIEHKH
NOTPEIIHOCTEN H3MEPEHU

11.11

HccnenoBaTh  3aBUCHUMOCTH  (PU3MYECKUMX  BEJIMYMH  C
UCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUN; pu TOM
KOHCTPYUPOBaTh  YCTAHOBKY, (DUKCHUPOBAaThb  PE3YJIbTATHI
NOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE
Tabnul, U rpaduKoB, JedaTh BBIBOABI 1O pe3yjbTaTam
UCCIIEIOBAHUS

11.12

CobOnrogath mpaBwia 0€30MaCHOTO TpyJda NpPH TMPOBEIACHUU
UCCJICIOBAHUI B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-
UCCIICIOBATENILCKOM W TPOCKTHOW  JEATETBHOCTH  C
UCITIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB M JJa0OPATOPHOTO
000pynoBaHUs

11.13

Pemates pacueTHble 3amauu C SIBHO 3aJaHHOW (PU3WYECKOU




MOJIEbI0, UCHOJb3Ysl (DU3MUECKHE 3aKOHBbl U TNPUHIMIBI; Ha
OCHOBE aHajJM3a YCIOBUS 3aJayd BbIOMpATh (HU3HUECKYIO
MOJIeb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (OPMYJIBL,
HEOOXOAMMBIE [UJIi €€ pEeUIeHus, NPOBOAUTH pacyeTbl U
OILICHHMBATh PEATbHOCTh IOJIYYEHHOTO 3HAYCHHS (PU3NUECKON
BEJIMYMHBI

11.14

Pemate KkauecTBEHHbIE 3aJjaud: BBICTPAUBATH JIOTUYECKU
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKJEHUW C OMOpol Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HYECKUE SIBIICHUS

11.15

Hcnonp3oBaTh NpU peUIeHUH Y4YeOHBIX 3aJa4 COBPEMEHHbBIE
MH(QOPMALIMOHHBIE TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPUPOBAHUS, HHTEPIIPETALUHU U MPEACTABICHUS yUeOHOI
U Hay4yHO-TNIONMYJSIpHOW  HMHPOpMalUM, MOJYyYEHHOM U3
pPa3IMYHBIX ~ HMCTOYHHUKOB,  KPUTHYECKH  aHAJIU3HPOBATH
MOJIy4aeMyro HH(POPMALIHIO

11.16

OOBSACHATH TPHUHIMUIIBI JIEUCTBHUS MAalllMH, TpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paszinyaTh YCJIOBHUS UX 0€30MaCHOTO
UCIIOJIb30BaHUs B IOBCEAHEBHOW KU3HU

11.17

[IpuBoauTh mpUMEpPHl BKJIaJa POCCHUHCKUX U 3apyOeKHBIX
YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHUM

11.18

Hcnonbs3oBaTh  TeOpeTHYECKME 3HaHUA 10  (U3MKE B
MOBCEIHEBHON KW3HU JIsi oOecreueHuss O€30MacHOCTU TpH
oOpaieHnu ¢ mprudopaMu U TEXHHUYECKUMH YCTPOUCTBAMH, JIJIS
COXpaHEHHS 3J0POBbS M COOJIOJACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie

11.19

PabGoTaTh B rpymnme C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX
poJyiell,  TJIAaHUPOBATh  pabOTy  TPYMIbl,  palKUOHAIBHO
pacnpeneniartb OOsf3aHHOCTH W IUIAHUPOBATh JIEATEIbHOCTH B
HECTAaHJAPTHBIX CUTyalUsAX, aJeKBaTHO OILIEHUBATh BKJIAJ
K2)KJI0TO U3 YYACTHUKOB I'PYIIBI B PELIEHUE pACCMaTPUBAEMOMN
poOJIeMbl

[IpoBepsiembie aneMeHThl coaepskanus (11 kiacc)

Konx
pazzaena

MpoBeEpsieM

QJICMCHTA

Kon IIpoBepsieMble 2JIEMEHTHI COJICPIKAHUS

oro




SJIEKTPOAMHAMMUKA

4.3

MAI'HUTHOE IIOJIE. DJIEKTPOMATHUTHAA NH YKL A

43.1 [TocTtostHHBIE MarHuThl. B3anmMoAencTBUE MOCTOSHHBIX
MarHuTOB

4.3.2 MarnutHoe 1ojie. BeKTop MarHMTHOM WHIYKIIUH.
[Ipynumn  cymepno3unuu.  JIMHUM ~ MarHUTHOM
MHAyKuuu. KapThHa JWMHUM MarHUTHOM WHIYKIWAH
TIOJISI IOCTOSTHHBIX MAarHUTOB

4.3.3 MarnutHoe T0jJie TPOBOJAHMKA ¢ TokoMm. KaprTuHa
JUHUN TOJS JIMHHOTO MPSIMOro IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O TMPOBOJHUKA, KATYIIKA C
TokoM. OmnbIT Ipcrena. BzanmonencTeue nmpoBOTHUKOB
C TOKOM

434 Cuiia Amniepa, ee MOAYJIb U HaIllpaBJICHUE

4.3.5 Cuia JlopeHiia, ee MOJyJib U HampaBjieHUE. J[BuxeHue
3apsHKEHHOM  YacTUIlBl B OJIHOPOJHOM MarHUTHOM
nosie. PaGora cuitel JlopeHiia

4.3.6 |SIBneHue >NEKTPOMArHUTHON UHITYKIIUU

4.3.7 IToTok BeKTOpa MarHUTHON MHIYKIIUU

4.3.8 OJIC uHayKIuU. 3aKOH 3JIEKTPOMArHUTHONW WHIYKIUH
®dapanes

4.3.9 BuxpeBoe snekrpuyeckoe moine. DJIC uHIyKIMM B
MPOBOJHUKE,  JBIKYIIEMCS  IOCTyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM TI0JIC

4.3.10 [TpaBuiio Jlenna

43.11 NuayktuBHOCTh.  SIBieHMe  camouHaykiuu. IJIC
CaMOMHTYKIIUH

4.3.12 |DHeprus MarHUTHOTO TOJI KaTYIIKA C TOKOM

4.3.13 |DNeKTpOMAarHUTHOE MOJe

4.3.14 |TexuHuueckue YCTPOWCTBA: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI,  AJIEKTPOJBUTATENh,  YCKOPHUTEIN
AJIEMCHTAPHBIX YaCTHUIl, MHAYKITHOHHAS T1CYb

4.3.15 |llpaktuueckue paOoThl. M3yueHne MarHMUTHOTO MO




KaTyIIKH C TOKOM. I/ICCJIC,Z[OBaHI/IG ,Z[CﬁCTBPIﬁI
ITIOCTOAHHOTI'O MarauTa Ha PaMKy C TOKOM.
I/ICCHGIIOBaHI/IC SABJICHHSA BHCKTpOMaFHI/ITHOﬁ HHAYKIINH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

51.1 KonebarenrHasgs cucrtema. CBOOOJHBIE KOJIEOAHHUS.
['apmonnueckue  konebanms. Ilepumon, dacrora,
aMIUIMTya U daza KojsedaHui

5.1.2 [Ipy>XuHHBIN MasTHUK. MaTeMaTHYECKUI MasSTHUK

5.1.3 VYpaBHeHue FApMOHUYECKUX KOJIeOaHMiA.
Kunemartnueckoe 1M JUHAMUYECKOE  ONMCAHUE
KOJIe0ATeIbHOTO JIBUKEHUS

.14 [IpeBpamenne  SHEpruM  NOpU  TAPMOHUYECKHX
KoJie0aHusiX. CBsi3b aMIUIUTYbI KOJIEOAHUM MCXOMHOU
BEJIMYMHBI C aMIUTUTYJIaMH KOJEOaHUIl €€ CKOPOCTH U
YCKOpEHUs

5.1.5 KonebarenbHblii KOHTYP. CB00OOIHBIE
JIIEKTPOMArHUTHBIE  KOJEOaHUS B HJCATBHOM
K0J1e0aTeTbHOM KOHTYPE. Amnanorus MEXTY
MEXaHUYECKUMU u AIEKTPOMATrHUTHBIMHU
kosnebanusimu. Gopmyna Tomcona

5.1.6 3aKOH  COXpaHEHMs  DHEPrud B HUACAIBHOM
KoJiIe0aTeTbHOM KOHTYpE

5.1.7 BoeiHyX/IeHHbIE MexaHuueckue koyiebanus. Pe3oHaHc.
Pe3onancHas KpuBasl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIC KOJIeOaHusI.

5.1.8 [lepemennbiii TOK. CUHYyCOMAQIbHBIN TE€PEMEHHBIN
TOK.

5.1.9 MONIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUYCHNE CHUJIbI TOKA U HATIPSHKCHUS

5.1.10 |Tpanchopmarop. IlpousBoacTtBo, mepegaya

notpedaeHue AIEKTPUYECKOU DHEPIUH.
DKOJIOTUYECKHE pHUCKH npu IIPOU3BOJICTBE
ANEeKTpUYecKor sHepruu. KynbTypa wucnonb3oBaHus
AIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HU




5.1.11 | Texuuueckue YCTPOUCTBA: cericmorpad,
AIIEKTPUIECCKUI 3BOHOK, JIMHHUH AJICKTporiepeaad
5.1.12  |IIpaktuyeckue paboThl. McciemnoBaHue 3aBUCUMOCTH

Iepruoaa MajbIX KoJIeOaHMi I'py3a Ha HUTU OT IJIMHBI
HHUTH KW MAaACChbl TIpy3a. I/ICCHG,Z[OBaHI/IC IICPCMCHHOT'O
TOKa B IOCIIM HU3 IIOCICAOBATCIbHO COCAMHCHHBIX
KOHACHCATOpPA, KaTYIIKH U pE3UCTOPA

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHndeckue BOJIHBI, YCJIOBHS pPaclIpOCTPaHEHUs.
[lepuon. CkopoCTh pacnpOCTPAHEHHS U JJIMHA BOJHBI.
[lorrepeynsie U NPOJOIBHBIE BOJHBI

5.2.2

WNuTtepdepenius u nuPpaknus MEXaHU4eCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bricora
toHa. TemOp 3Byka

5.24

DJIEKTPOMArHUTHBIE  BOJIHBL. Y CIIOBUSL W3JIyYCHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHtanus
BeKTOpoB E, B m V B 3JIEGKTpPOMarHuTHOW BOJIHE B
BAKyyMe

5.25

CBoMCTBa 3JICKTPOMArHUTHBIX  BOJIH:  OTPaXEHHUE,
MPEIOMJIICHHUE, MOJISIpU3aLHs, nudpakus,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH

5.2.6

[llxana DSIEKTPOMAarHUTHBIX BOJH. IIpumeHeHue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMTIBI paguoCBs3U U TEJIEBUICHUSI.
Pannonokauusi.  DJIEKTPOMarHUTHOE  3arpsi3HEHUE
OKPYKaIOIIEN CpeIbl

5.2.8

TexHunueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI,  YJIbTPAa3BYKOBAas  JIHArHOCTUKA B
TEXHUKE W MEAUUHHE, pagap, pPaguolPUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-neup

5.3

OIITUKA

53.1

IIpsamonuuerinoe pacnpocTpaHeHue cBeTa B
OIHOpOIHOM cpene. Jlyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTpPaX€HHWsS  CBETa.
[TocTpoeHue n3o0paxxeHui B INIOCKOM 3epKajie




5.3.3

HpeJIOMJ'IeHI/IC cBeTa. 3aKOHBI MNpCIOMJICHHA CBCTA.
AOCOIIOTHBIA TTOKa3aTeIIb IMPCIIOMJIICHU A

5.34

[TonmHoe BHYTpeHHEe oTpaxeHue. [IpenenbHBIM yromn
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM cOCTaB O€IOr0 CBETA.

[Ber

5.3.6

Cobuparome u paccerBaromue TuH3bl. TOHKas JTMH3A.
®oKycHOE pacCTOSIHHE M OINTHYECKas CHiIa TOHKOMN
auH3bl. [locTpoeHne m3o0pakeHuii B COOMpAIONIUX U
paccenBarommx JuH3ax. PopMyna TOHKOW JUH3BI.
VBeanueHue, JaBaeMoe JUH30M

5.3.7

[Ipenenbl NPUMEHUMOCTH TE€OMETPUUECKOU ONITUKHU

5.3.8

WNurtepbepeniuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMIOJEHUST MAKCUMYMOB U MHUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JABYX CHH(}A3HBIX
KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuuss  cBera. JudpaxkinuoHHas  pelierka.
VYcnoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB TpU
MaJICHAN MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY

5.3.10

[Tonspuzamus ceera

5.3.11

TexHuuyeckue ycTpoWCTBa: OYKHM, Jiyna, (oroammapar,
MPOEKIMOHHBIM  ammapar, MHUKPOCKOI, TEJECKOI,
BOJIOKOHHAsl  ONTUKA, JAUpaKIMOHHAA  pelIeTKa,
TIOJIIPOU /T

5.3.12

[Ipaktuueckue paboTel. M3mepeHue mokazarens
npejomiieHus. VMccienoBanue CBONCTB M300paxKeHU B
nuH3ax. Habmoaenue aucnepcuu cBeTa

BJIEMEHTEI CIIELIMAJIBHOM TEOPUN
OTHOCHUTEJIbBHOCTHU

6.1

I'panuLbl IPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.
[Toctynatsl TEOpUHU OTHOCUTEIIbHOCTH:
VHBAapUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCUTENILHOCTh  OJIHOBPEMEHHOCTH.  3aMeJjIeHue
BPEMEHHU M COKpAIllEHUE JIJTUHbI




6.3

DHeprus U UMIYJIbC CBOOOTHON YaCTHUIIbI

6.4 CBsi3p Macchl C DHEpPTUEH W HMITYyJIbCOM CBOOOJHOM
YaCTHI[bl. DHEPTHs TTOKOSI CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 BJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonsl. Popmyna [lnanka cBs3u 3Hepruu (HOTOHA C
€ro 4acTOTOM. DHEPrus U UMITYJIbC OTOHA
7.1.2 OtkpeiTe U wuccnenoBanue ¢otodrdpdexra. OMNbITH
A.T'. Croneroa. 3akonsl poTodddexTa
7.1.3 VYpaBuenue OiiHmreiHa ais gorodrddekra. "KpacHas
rpanuna” potodpdexra
7.1.4 JHasnenne cBera. OnbiThl [1.H. JleGenena
7.1.5 XUMHYECKOE JICCTBUE CBETA
7.1.6 TexHuueckue ycTpoucTBa: PoTorneMeHT, (POTOIaTUUK,
COJIHEUHas OaTapesi, CBEeTOIUO
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atroma Tomcona. Ombitel Pesepdopna mo
UCCIIEIOBaHMIO CTpoeHus aroma. [lnanerapHas mozaens
aToma
7.2.2 [Toctynatel bopa. M3nyuenue u nornounieHnue GOToHOB
IpHU TEepexoie aroMa C OJHOTO YPOBHS JHEPIUM Ha
apyrod. Buael crnektpoB. CHeKTp ypOBHEN JHEpPruu
aToMa BOJI0poja
7.2.3 BonHoBble cBoiicTBa wactuil. Bomubel ge  bpoits.
KopnyckynsapHo-BosiHOBOM — ayanusm.  Judpaxkuus
AJIEKTPOHOB Ha KPHUCTAJLIax
7.2.4 CrnoHTaHHOE W BBIHYXIECHHOE U3IIyYEHHE. Y CTPOMCTBO
Y IPUHIMII paboThl J1a3epa
7.2.5 TexHndecknue yCTpOMCTBA: CHEKTPAIBHBIA  aHAIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTEP
7.2.6 [Ipaktuueckue pabotel. HabmrogeHwe JMHEHYATOTO
CHEKTpa
7.3 ATOMHOE A1PO




7.3.1

Metoapl HAOMIOJEHUS W PETUCTpalliy dJIEMEHTapHBIX
YaCTHI]

7.3.2 OTtkpeiTHe paaroakTUBHOCTH. OmnbIThl Pesepdopaa mo
OTNPEETICHUIO COCTaBa PAJMOAKTUBHOTO W3IYyUYCHUS.
CaoiicTBa anbda-, 6eTa-, raMMa-usiydeHus. BiausHue
PaIMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MbI

7.3.3 OTtkpeiTHE TpOTOHA M HeWTpoHa. HykioHHas monens
anpa ['eiizenOepra - UBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3otomnsl

7.3.4 Anbda-pacniaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacman. ['amma-uznydyenue. 3aKOH pPaguOAKTHBHOTO
pacnazga

7.3.5 DHeprus CBA3W HYKIOHOB B sAnupe. SnepHbIe CHIIBL
JedekT maccsl sapa

7.3.6 Snepnsie peakuuu. [lenenue u CUHTES A1iep

7.3.7 Anepubiit peakrop. Tepmosinepusiii curte3. [IpoOaemsr
U TIEPCIEKTUBBI SIIEPHON IHEPTrEeTUKU. DKOJIOTHIECKUE
aCIEKTHI SICPHON YHEPTETUKU

7.3.8 OneMeHTapHble  4YacTUllbl. OTKpBITHE TO3UTPOHA.
OyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9 TexHuueckue  yCTpOMCTBa:  JIO3UMETp,  Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast bombOa

7.3.10 |I[Ipaktuueckue pabothl. MccienoBanue TPEKOB YaCTHIL
(o rotoBbIM (hoTOTpadusiM)

SJIEMEHTBI ACTPO®U3NKIN

8.1 Bun 3Be3gHoro Heba. Co3Be3naus, SpKHUE 3BE3JbI,
TJIAHETHI, UX BUANMOC JBIKEHUE

8.2 Conneunass cucteMa. IlmaHeTsl 3€MHON TIPYIIbI.
[[1aHeTBI-TUTAHTBI W WX CHOYTHHUKH, KapJIMKOBBIC
raneThl. Manbie Tena CoJIHEUHOM CUCTEMBI

8.3 Connne, Qorochepa u armochepa. ConHeuHas
aKTUBHOCTD

8.4 Hctounuk sneprumn CoJiHIa U 3BE3]

8.5 3Be3/lbl, MX OCHOBHBIC XapaKTEPUCTUKU: Macca,




CBETUMOCTh, PAJUYC, TEMIEpaTypa, UX B3aUMOCBS3b.
Juarpamma "crnekTpadbHBIA KJIacC - CBETHUMOCTH'.
3Be3/bl TJIaBHOM MOCIEeI0BATENLHOCTH. 3aBUCUMOCTh
"Macca - CBETHMMOCTBH" i  3B€3]  IJIAaBHOU
MOCJE0BATEILHOCTH

8.6 BHyTpeHHee  cTpoeHue  3Be3. CoBpeMeHHbIe
MPEACTABICHUS. O TMPOUCXONKACHUM U  HBOJIOIUU
ConHia 1 3Be3/1. DTarbl 5KU3HU 3BE3]]

8.7 Mineunsiii Iyt - nHama Iamaktuka. ChnupanibHas
cTpykrypa [anaktuku, pacmpeneneHue 3BE3ll, raza u
nbud. [lonoxenne u nBuxkenne ConHua B ['amakTuke.
[1nockas u chepuueckas noacuctemsl ["anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBaszapbl. YepHbie
JBIPHI B SIAPAx TalaKTHK

8.9 Bcenennas. Pacmmpenne Bcenennoit. 3akon XaOoOura.
Pa3zberanue ramaktuk. Bo3pacTt u panunyc BceneHHOM,
teopust  bonemioro  B3peiBa.  Mogens  "ropsaueit
Bcenennoint". PenukroBoe nsnydyeHue

8.10 MacmrabHast cTpykTtypa Bceenennoit. Mertaranaktuka.
Hepemennsie mpo0sieMbl aCTPOHOMUU

Koaunduxarop nposepsieMbIX Tpe0OBaHNH K Pe3yJbTATAM OCBOCHUS
OOII COO u 31emeHTOB coaep:xanus no ¢usuke 1 nposenenuss EI'J
[Iposepsiembie Ha EI'D 1o gusuke TpeboBaHuUs
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBI
cpeaHero oo1ero oopa3oBaHus

Kon [IpoBepsiemblie TpeOOBAHUS K TPEAMETHBIM PE3YJIbTATAM
MIPOBEPSIEMOT | OCBOEHHSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl CPETHETO
0 TpeOOBaHUs oO1ero o0pa3oBaHus

1 CdopMupoBaHHOCT ~yMEHUH  pacno3HaBaTh  (hU3MUECKUE
siBJICHUS (TIPOLIECChI) U OOBSACHITH MX HAa OCHOBE H3YyUECHHBIX
3aKOHOB

2 Bnagenune ocHoBomonararoumu (U3HUECKUMU MOHSATUSAMU U

BCIIMUMHAMH, XapaKTCPU3YIOIIIUMHU (I)I/I3I/I‘—ICCI(I/IG IMPOLCCChI

3 CdopMUpoBaHHOCTh YMEHHUM MPUMEHSITH 3aKOHBI KJIIACCUUECKON
MEXaHUKU, MOJICKYJSIpHOW (U3MKA W  TEPMOJUHAMHUKH,
JJCKTPOAUHAMHUKN, KBAaHTOBOM (U3UKH JUIS aHajdu3a |




OOBSACHEHUSI SIBJICHUM MHUKPOMHpA, MAKpOMHpa M MeErammpa,
paznuyaTh ycioBHs (TpaHMIbl, 00JIACTH) TPUMEHUMOCTU
Gu3MUecKuX  3aKOHOB, TIOHMMATh BCEOONIMI  Xapakrtep
(GbyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIIOJIb30BAHMUS
YaCTHBIX 3aKOHOB; aHAJU3UPOBATh (PU3UYECKUE MPOIECCHI,
HCTIOJIb3YSI OCHOBHBIE MOJIOKEHUS, 3aKOHBI M1 3aKOHOMEPHOCTH

CdopMUpoBaHHOCTH YMEHUS pa3nuyarh YCIIOBHUS
OPUMEHUMOCTH MOJeNel (Qu3nyeckux Tel U MPOIECCOB
(stBTIEHMIA)

CdopMUpoBaHHOCTH YMEHHS pellaTh PacueTHHIE 3a/1a4d C SIBHO
3alaHHOM M HEABHO 3aJlaHHON (PU3WYECKOM MOJIENbIO: Ha
OCHOBAaHWM aHaJIM3a YCIOBUSI BBIOMpPATh (PU3MUECKHE MOJIEIH,
OTBEYAIONIMEe TPEOOBAHMUSIM 3a/laud, MPUMEHATH (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (DU3NUYECKUX TEOPHIl
MIPU UCTIOJIB30BaHUN MAaTEMAaTUUECKUX METOJ/IOB PEILICHUS 3a/1ad,
MPOBOAUTh pacyeThl HAa OCHOBAHUM HWMEIOUIUXCS JIaHHBIX,
aHaM3UPOBaTh PE3yJbTaThl M  KOPPEKTUPOBATH  METOJIbI
pElIEHHUs C YYETOM TMOJYYEHHBIX PE3yJIbTaTOB

Pemarp KkauecTBEeHHBbIE 3a7aud, TPEOYIOLIUE TMPUMEHEHMUS
3HAHUM W3 Pa3HbIX pa3JIeJOB IIKOJBHOIO Kypca (U3MKH, a
TaK)K€  HHTETPAUMM 3HAHUM W3 JIPyTHUX  OPEAMETOB
€CTECTBEHHOHAYYHOI0 IMKJIA: BBICTPauBaTh  JIOTHYECKYIO
LENOYKY pACCYKIECHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS

Brnagenne OCHOBHBIMH METOJAaMH HAy4YHOTO  TTO3HAHUA,
UCIIOJIB3yeMBbIMH B (PU3UKE: TIPOBOAUTH TPSIMbIC W KOCBECHHBIE
U3MEpeHUS (U3NYECKUX BEJIMYWH, BBIOMpPAs ONTUMAJbHBIN
Croco0 M3MEpPEHUs W WCIOJb3YysS W3BECTHBIE METOIBI OICHKU
MOTPENTHOCTE  WM3MEPEHUH,  MOPOBOAUTH  HUCCIIEIOBAHUE
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH C HCIIOJB30BAHUEM
NPSIMBIX H3MEPEHHH, OOBSCHATH TIOJYyYCHHBIE PE3YJbTATHI,
UCTIOJIb3Ys (DU3UYECKHE TEOPUH, 3aKOHBI W TOHSTHS, U JIETaTh
BBIBOJIBI; COONIO/ATh TpaBmiia 0OE€30MacHOTo TpyAa Mpu
MIPOBEICHUH UCCIIEOBAaHUN B paMKax yueOHOTO IKCIIEPUMEHTa
u y4eOHO-MCCIIeI0BATEIHCKON TEeSITETHPHOCTU C
UCIIOJIb30BAaHUEM THU(PPOBBIX HM3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 00OPYAOBAHUS

CdopMUpOBaHHOCTH yMEHUH aHATU3UPOBATH M OIICHUBATH
MOCJICJICTBUASL OBITOBOM ¥ TIPOU3BOJCTBEHHOUW JIESITEIBHOCTH
YEJIOBEKA, CBA3AHHOW ¢ (PU3MYECKUMH MPOIECCaMU, C TTO3UIUN
JKOJIOTMYECKOU 0€30MacHOCTH; MIPEICTABICHUMN 0




paiuOHAJIbHOM MPHUPOJOIIOJIB30BaAHUM, a TaKKC pasyMHOM
HCIIOJIB30BaHNU I[OCTI/I}KGHI/Iﬁ HaYKN H TEXHOJIOTUH JJIA
HaﬂbHeﬁmCFO Pa3BUTHUA YCIIOBECUCCKOI'O 06HICCTB3

OBnazieHue pa3IMuHbIMU criocobamMu padoThl ¢ MHOpMaluen
(U3NYECKOTO COACPIKAHHSI C KCIOIH30BAaHUEM COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOJIOTH;, pasBuTHE YMEHHH
KPUTHUYECKOTO aHajn3a W OICHKU JOCTOBEPHOCTH TOTy4aeMOu
uHopMaru

10

CdopMUpPOBaHHOCTh YMEHHI MPUMEHSITH OCHOBOIIOJIAraloIue
ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU M 3aKOHBI JJIs aHaJIU3a U
00ObsACHEHHsS] (U3UYECKUX IMPOILIECCOB, MPOUCXOIANIUX Ha
3BE€3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXrajJaKTUYECKOU Cpelie;
JIBKEHUSI HEOECHBIX TEJ, SBOIIOIMHU 3Be3]1 U BeeneHnHoit

Ilepedens 351eMEeHTOB coepxkanusi, npoeepsieMbix Ha EI'D o gusuke




Kox
pasnen
a/TeMbl

Kon
DJIEMEHT
a

[IpoBepsieMblIil PIEMEHT COAEPHKAHUSA

1

MEXAHUKA

1.1

KMHEMATHUKA

111

Mexannueckoe JaBMKeHHE. (OTHOCUTEILHOCTh MEXaHHYECKOI'O
nBwxkenna. Cucrema orcuera

1.1.2

TPaeKTOpHA

|
'

MarepuanbHasi TOUKA.
Ee panuyc-Bekrop:

F(t)=(x(t),y(t).z(t)), v/ AF

TpaeKkTopus, ¥
IIEpEMEIECHUE: 0 .

Cnoxenue nepemMeneHui:

AT, = AT, + A,

1.1.3

CxopocTh MaTEpUaIbHON TOUKHU:

_Ar
At

Ci
i

=(UX,Uy,Uz)’

At—0

_ AX

L, = AL =X, aHaJIOrM4Ho Uy =Y, U, =7,

At—0

CnoskeHHe CKopocTeit: Uy =0, t U,

Brrunciienne mnepeMmemieHuss M IyTH MaTEpPUAIbHOM TOYKH MPH
OpSIMOJIMHEWHOM — JBWJKEHHWHM  BJAOJAbL OCH X MO  rpauky

sarcumocTH Vy (t)

1.14

_ Av

YckopeHre MaTeprHabHON TOYKH: & = ——

At :Dtlz(ax’a)”az)a

At—0

Av

ay = Atx . =(vy),, ananornuso a, =<Uy )t, a, = (v, )t :




1.15

PaBHOMepHoe HpﬂMOJ'IHHGfIHOC JABUKCHHC!

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

v, (t) =v,, =const

1.16

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOC JABHIKCHHUC!

2

X(t) =Xy +Up,t + axzt

L, (t) =v,, +a,t
a, = const
022>< _Ulzx = 2ax (XZ - Xl)

v, +0,
2

-1

[Ipu JBUKEHHMU B OJJHOM HAIIPABIECHHUH IIyTh S =

1.1.7

CBoOonHOe  maseHue.  YCKOpeHHe
cBOOOAHOrO najneHus. [[BuxeHue tena,
OpomieHHoro mox yriom @k
TOPHU30HTY:

X(t) = Xo + gyt = X, + 0, COS -t Y “j— U,
2 2

g,t : t
y(t)=y0+uoyt+y7:y0+uosma‘t—97 Yo A

v, (t) = vy, =, cOS QL

=y

() Xo
v, (t) =0y, +9,t =0, sin0—gt

g9, =0
g, =—g = const

1.1.8

KpuBonuuennoe nsuxeHue. JIBUKEHHME MaTEpUAIBHOM TOYKH 11O

OKPY’KHOCTH.

VYraoBas ¥ JMHEHHas CKOpOCTh Touku: U =R . [Ipu paBHOMEpHOM
2n

JBMKCHUHM TOYKH IO OKPY>KHOCTH ®© = T =2mnv,

2
v 2
IIeHTpOCTpEMUTENIBHOE YCKOPEHUE TOYKH: @, =E=m R. Ilomnoe

YCKOPEHUE MaTEPUAIIbHOW TOUKHU




1.19

TBepI[OC TECIIO. HOCTYH&TCJILHOG N BpallaTCJIbHOC [IBUKCHUC
TBCPpAOIro TCjia

1.2

JTNHAMUKA
1.2.1 |UuepumanbHbie cucteMbl otcyera. IlepBeiii 3akon HproToHa.
[Tpunatun otHOCHTEIBPHOCTH [ ammnes
1.2.2 m
Macca tena. [lmoTHOCTE BelecTBa: P = V
123 |Cuna. [TpUHIMT CYIEPIO3UIIMA CHIT: Fopnoneiers = B T F -
1.2.4 |Bropoii 3axon HeroToHa: anst matepuanbHoi Touku B UCO
F=ma; AP=FAt npu F = const
u -
1.25 |Tperwuit 3aKOH Hrrotona TUIA N "
= = Fy, F,,
MaTepHalbHBIX Touek: F, =-F
1.2.6 |3akoH BCEMHpPHOTO TATOTCHHUS: CHJBI TPUTHKECHUS  MEXKIY
mlmZ
TOYEYHBIMH MaccaMu paBHbl F =G R?
Cuna Tsoxectu. LleHTp TsbkecTH Tena. 3aBUCMMOCTD CHUJIBI TSYKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO IUIAHETHI paguycoM Ry:
mg = GMm
TS N2
(R, +h)
1.2.7 |Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 |Cwuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKoNbKeHus: Fr, = UN |
Cuna tpenus nokos: Fr, SHN
Koaddumuent tpenns
1.2.9

JaBnenue: P = ?

1.3

CTATHUKA




1.3.1

MoOMEHT cuiIbl OTHOCHTENIBHO OCH
BpALICHHUS:

IM|=FI, rne 1 - mmewo cumst F —
OTHOCHMTEJIFHO OCH, IPOXOIAIIeH yepes

Touky O NeprneHuKyIsSpHO PUCYHKY

1.3.2 |Lentrp macc Ttema. LleHTp Macc CHCTEMBbI MaTepHUAIbHBIX TOYCK:

M. = T+ Th + - . B ogHopozHoM nose soxectu (G = CONSt) yentp
m +m, +...

MAacc TeJla COBITAJIaeT C €0 IICHTPOM TSIKECTH

1.3.3 M, +M,+..=0
YcaoBus papHoBecus TBepaoro teia B MCO: {Ifl VE 420

1.3.4 |3akon [lackans

135 JlaBnenue B xxugkocTH, mokosieiics 8 UCO: P= Py + pgh

1.3.6 3akoH Apxumena: ﬁApx = —ﬁmem ,
eciu Teo u KUIKkocTh okosTess B UCO, 10 Fapy = PIVisymecn
VYcioBue 1iaBaHust TN

1.4 3AKOHbI COXPAHEHI S B MEXAHUKE

1.4.1 |Vmnynsc MaTepranbHOM TOUKK: P = MO

1.4.2 Nmnynse cuctembl Ten: P =P+ P, +...

1.4.3 |3akoH U3MEHEHHS U COXPAHECHUS UMITYJIbCA!
B UCO AP =A(P,+ Py +.) = P AL+ Fyp o AL+
B MCO Ap = A( P+ P, "‘) =0, ecrn lleHem + IEZBHMH +..=0
PeakTuBHOE OBHKEHIE

1.4.4 |PaGota cUJIbI Ha MAJIOM HEePEMEILEHHUN: ﬁ
A:‘IEHAﬂ-COSOL:FX-AX ‘(

Ar Y
1.45

MOIIHOCTD CHJIBL: —
ecmi 3a BpeMs At paGora cumbl o F
m3MeHseTcs Ha AA, TO MOIIHOCTB




CHJIBI

AA
P=— =F.v-cosa
At At—0
1.4.6 . mo®  p°
Kunernueckas sHeprust MarepuaibHOl Touku: E = > = om
m
3aKOH M3MEHEHUS KUHETHYECKON SHEPruU CUCTEMbl MaTE€pUATbHBIX
touek: B UICO AE , =A +A, +...
1.4.7 |IloTeHuuanbHas SHEPTHUS:
JJId IOTCHUOUAJIBHBIX CUJI A12 = ElHOTeHL[ B EZHOTeHu = _AEnoTeHu .
[TorenuuanbpHasg 3HEPTUST MATEPUAIBHON TOYKU B OJHOPOJHOM IOJIE
TAKECTH: Ejoreny = Mgh.
[ToreHnmanpHas SHEPTUs yupyro aehopMUPOBAHHOIO Tea:
kx?
EHOTCHH = 2
1.4.8 |3akoH U3MEHEHUS U COXPAHEHHS] MEXaHUYECKOW YHEPTHH:
EMeX = EKI/IH + EHOTCHHI
B I/ICO AEmex = ABcex HEMNOTEHIL. CUJI j
B I/ICO AEM@X = O 9 eCHI/I ABCGX HCIIOTCHII. CUJ = O
1.5 MEXAHMNYECKUWE KOJIEFAHU A 11 BOJIHBI
1.5.1 |lapmoHuyeckue KoJieOaHUsT MAaTepUaIbHOM TOYKU. AMIUIUTYIA U

daza xonebanuii. Kunemaruueckoe onmcaHue:

x(t)=Asin(ot+9,),

UX (t) = XTI '

a,(t)=(v, )t =—o’X(t)=a,+o°X=0, rme X - CMeICHHE U3
MIOJIO’KEHUST PABHOBECHSI.

JlnHamMuuyeckoe onucaHue:
may = -kx, rme k = mo®. D10 3Ha4wmr, uro Fy = -KX.

DHEpreTUUecKkoe ONUcaHue (3aKOH COXPAHEHUS MEXaHUYeCKOU
SHEPTHUN):




mo?® k< muZ,, ?
+—= =— =const
2 2 2 2

CBa3b AMILIIMTYAbI KOJIcOaHMit CMCIICHUS MaTepHaJILHOﬁ TOYKHU C
AMIIINTy JaMH KOJIcOaHUH ee CKOpPOCTH 1 YCKOPCHMHA.

_ 2
Urmax _(DA, amax =0°A

15.2 2n 1
[Tepuon u yactoTa Konebanuit: T = o
[lepuon manbIx CBOOOJHBIX KOJI€OaHU MAaTEMAaTUYECKOTO MAasITHUKA!
T=2n \/I )

g

[Tepron cBOOOTHBIX KOJIEOAHHI IPY)KUHHOTO MasiTHAKA: | = 27:\/%

1.5.3 |Beiayx)nennsie konebanus. Pezonanc. PesonancHas kpuBas

1.5.4 |llonepeuHbie W MPOJOJbHBIE BOJHBI. CKOPOCTh PacHpOCTPAHEHUS U
JUTMHA BOJIHBL; A =UT = % .
Nurepdepennus u audpaxiiys BOJIH

1.5.5 |3Byk. CkopocTh 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3UKA

2.1.1 |Mogenu cTpoeHHUS Ta30B, KHAKOCTEH © TBepabIXx Ted. IlycThb
TepMOJAUHAMHYECKAsA cHCTEMa (TelI0) COCTOMT M3 N OJWHAKOBBIX
MoJieKyJl. Torga KoJiM4ecTBO BenecTna vV = NﬁA = % ,
rae Na - yuciao ABorajapo, m - Macca CUcTeMsl (Tena), H - monsipHas
Macca BelleCcTBa

2.1.2 |TermmoBoe NBMKEHHE aTOMOB U MOJICKYJT BEIIIECTBA

2.1.3 |BzanMoneiicTBHe YacTHUI] BEIIECTBA

2.1.4 | uddy3us. bpoyHoBckoe qBUKEHUE

2.1.5 |Mogens naeanpuoro raza 8 MKT

2.1.6 |Cpsi3p MexIy JaBJICHHMEM U CpeJHEeHl KUHETHYECKON sHepruei




MOCTYMNAaTEeIFHOTO TETUIOBOTO JBMKEHUS MOJICKYJ HCANTBHOTO Trasa
(ocaoBHOe ypaBHeHUEe MKT):

— 2 m002 2 — .
p=—-mnv°=—-n- =§n'8rm, rpe mo - Macca OJHOU

MOJICKYJIHI, n= V - KOHIOCHTpAIA MOJICKYJI

2.1.7

AoGcomotHas Temneparypa: T =t°+ 273 K

2.18

CBsi3p TemmepaTypbl raza cO CpeJHEHd KHHETHYECKON »Hepruei
ITOCTYNATEIBHOIO TEIUIOBOTO IBMKEHUS €TI0 MOJIEKYJIL:

_ 2
SACIER

2 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOTo ra3a B T€pMOJAMHAMUKE:

{YpaBHeHHe MenpneneeBa — Knaneipona

BoIpaxxeHue 111 BHyTpEHHEW SHEPTUH

VYpaBuenue MenaeneeBa - Kianeiipona (mpumeHuMBbIe (HOPMBI
3aIuCH):

pV = LRT =vRT = NKT_ o= PRT
W M

BripaxkeHnue st BHYTPEHHEW SHEPTMHM OJHOATOMHOTO HJICAILHOTO
ra3a (mpuMeHUMbIe (POPMBI 3aTTUCH):

U=3wRT=3nkr =3MRrove =3 pv
2 2 2

2

2.111

3akoH JlanbTOHA AJIsI TaBIEHUS CMECH Pa3PEKEHHBIX ra30B:

P=pPr+pP2t..

2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSTHHBIM YUCIIOM MOJIEKYJI
N (¢ TOCTOSIHHBIM KOJIMYECTBOM BelecTBa V):

usorepma (T = const): pV = const,

n3oxopa (V = const): TE = const |




V
u3obapa (p = const): T = const

I'paduaeckoe mpexacraBienune wuzomnporeccoB Ha pV-, pT- u VT-
quarpammax.

OOBeIMHEHHBINA Ta30BbIA 3aKOH:

V
p— = const

JIJI IOCTOSTHHOTO KOJIMYECTBA BellecTBa vV

2.1.13 |HacelleHHbIE W HEHACHIIICHHBIE TTapbl. KauecTBEeHHAs] 3aBHCUMOCTD
TUIOTHOCTH W JaBJICHWS HACBHIIIEHHOTO IMapa OT TeMIepaTyphl, UX
HE3aBHCHUMOCTH OT 00beMa HACHITIICHHOTO Mmapa

2.1.14 |BnaxxHOCTH BO3IyXA.

_ pnapa (T) _ pﬂapa (T )
OTHOCHTENbHAS BIAKHOCT: P = =
HACBIIL. T1apa (T ) p HACBIL. T1apa (T )

2.1.15 |/3MeHeHHWe arperaTHbIX COCTOSHUHN BEIIECTBA: HWCIIAPEHUE W
KOH/JICHCAITNSI, KUTICHUE KUKOCTH

2.1.16 |VI3MeHeHue arperatHbIX COCTOSIHMM BEIIECTBA: IUIaBICHUE U
KpUCTaJUTH3AITUS

2.1.17 |IIpeobpa3zoBanue 3Heprun B (ha30BbIX MEPEX0Iax

2.2 TEPMO/JNHAMUKA
2.2.1 |TemmoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 |BuyTpeHHss dHEPrUs
2.2.3 |Temmonepenavya Kak CIoco0 M3MEHEHHUS BHYTPEHHEW SHepruu 0e3
coBepieHus padoTbl. KoHBeKIHs, TETONPOBOAHOCTD, U3ITyYCHHE
2.24 | KomnuecTBO TETUIOTHI.
VY aenbHas TEIIOEMKOCTh BemecTBa ¢; Q = CMAT
2.2.5 |YnenwHas Teriora nmapooopazoanus L: Q = Lm.
VY nenpHas TEruioTa TuiaBieHns . Q =Am,
VY nenpHas TermioTa cropanus Tormsa q: Q = qm
2.26 |Dnemenrapnas pabora B TepmoauHamuke: A= PAV | Bpruucnenue




paboThI MO rpaduKy mpouecca Ha pV-auarpamme

2.2.7 |IlepBblii 3aKOH TEPMOJIUHAMUKH:
Q. =AU, +A, :(Uz _Ul)+ A,
Anmnabara:
Q,=0=A,=U,-U,=-AU,
2.2.8 |Bropoii 3akoH TepmoauHamMuku. HeoOpaTtruMele mporiecchl
2.2.9 |IlpuHumne! nercTBus TerioBbix MamuH. KITJT:
— Asa LUK — QHan - QXOJ‘I — 1 _ onn
QHar‘p QHar‘p QHaT‘p
2.2.10 |Makcumanbnoe 3Hauenue KIIJ. [ukn KapHo:
-T T
max — — Harp X0 — 1 _ X0
n n e THarp THan
2.2.11 |YpaBHenue TemioBoro 6amanca: Q; + Q; + Qs +... =0
3 DJIEKTPOJAMHAMUKA
3.1 SJIEKTPUYECKOE I10JIE
3.1.1 |DnexkTpuzamus Ted U €€ MPOSIBICHUA. DJIEKTpUUYECKUi 3apsn. [[Ba
BUJA 3apsaa. OJIEMEHTAapHBIM  JJIEKTPUYECKMWA 3apsii. 3aKOoH
COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.1.2 |BzaumopeticTre 3apsaoB. Todeunsie 3apsiapl. 3akoH Kymona:
B OJTHOPOJTHOM BEIIECTBE C AUDIICKTPUUECKON TPOHUIIAEMOCTHIO €
ool 1 faffa
F=k — = =
er 4nee, I
3.1.3 |Dnaexrpuueckoe moje. Ero melicTBre Ha SJIEKTPUICCKUEC 3aPSIbI
3.14 _ E
HanpskeHHOCTb EKTPHYEcKoro nois: E = q :
TIpOOHBII

q

ITose Toueunoro 3apsaaa: E, =K oz

oTHOpOIHOE TIone: E = const .




KapTunbl TMHMIA HANPSYKEHHOCTH 3TUX TOJIeH

3.15

HOTGHI_[I/IaJ'IBHOCTB QJICKTPOCTATHUYCCKOTO I10JIA.

PaBHOCTB IIOTCHIHMAJIOB 1 HaHpH)KeHI/IeZ

A, =q(9,—¢,)=-qAp=qU

HOTeHI_II/IaJ'IBHaH 3Hepr1/151 3ap$u:[a B SHCKTPOCTaTI/I‘IeCKOM I10JIC:
W=qo,

A=-AW

W

HOTeHHI/IaJ'I QJICKTPOCTATHUYCCKOTO ITOJIA: ¢= E .

CBsI3p HANPSHKEHHOCTH TOJST M PAa3sHOCTHM IOTEHUHUAJIOB IS
OJIHOPOAHOTO AekTpocTaTuyeckoro nois: U = Ed

3.1.6

[IpyHIMT Cynepno3ulny SIEKTPUUECKUX TOJICH:

E=E+E,+.., 9=0,+¢,+...

3.1.7

IIpoBOOHUKHM B DIEKTPOCTATHYECKOM IIOJE. YCIOBUE PaBHOBECUS
r
3apAI0B: BHYTPH IIPOBOJHUKA E —(), BHYTPM U Ha IIOBEPXHOCTH

NpOBOJIHKKA ¢ = const

3.1.8

JIM3IIEKTpUKU B DIEKTPOCTATHUECKOM ToJie. Jludnnexktpuueckas
IIPOHUIIAEMOCTH BEIIECTBA €

3.1.9

g
Kongencatop. DIeKTpoeMKocTh KoHaencaropa: C = TE

€g0S

DIEKTPOEMKOCTD INIOCKOro KoHaeHcaropa: C = 4 eC,y

3.1.10

[TapaniensHoe coeIMHEHNE KOHICHCATOPOB:
g=01+02+...,U;=U;= .., Copan = C1 + Co + ...

ITocnenoBaTrenbHOE COCAUHEHUE KOHACHCATOPOB:

1
U=U;+U,+ .. g1=02 = ..., C—:_+_+"'

3.1.11

U Ccu’® ?
OHeprus 3apsHKeHHOTro KoHaeHcaropa: W, = q7 === 3




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1 AQ
Cua Toka: | =— . [locTostHubIi TOK: | = const
At At—0
Jlia mocTossHHOTO TOKA q = It
3.2.2 | YcnoBus CylecTBOBaHUS IEKTPHUUECKOTO TOKA.
Hanpsoxenue U u SIC E
3.2.3 U
3akon Oma i yuactka uenu: | = R
3.2.4 |DneKTpu4ecKoe COMPOTUBIEHUE. 3aBUCUMOCTb COIMNPOTHUBICHHUS
OJIHOPOJTHOTO TPOBOJHUKA OT €ro JUIMHBI W CEYEHUs. Y JAelbHOe
I
CONPOTHBIICHUE BEIECTBA. R = PS
3 ) 2 ' 5 CTOPOHHHX CHIT
Wcrounnku Toka. DJIC ucrounuka Toka: E = T
BHyTpeHHee conpoTHBIeHHE HCTOYHUKA TOKA
3.26 |3akom Owma jug TONMHOHW  (3aMKHYTOH) E.r
[ 3
anektpuueckon nemm: E = IR+ I, - R
| E
oTkyga | = ——
YA R+r
3.2.7 |I[lapannensHO€ COeAUHEHNE TIPOBOIHUKOB:
1 1 1
=+ +.,U=U=., __+R_+"'-
lapant 1 2
[TocnenoBarensHOE COETUHEHNE TTPOBOTHUKOB:
U=U+Uy+.. ==, Ry =Ri+ R+ ...
3.2.8 |Pabora anekrpuueckoro Toka: A = [Ut.
3akon Jlxoyis - Jlenna: Q = I°Rt.
U 2
Ha pesucrope R: Q=A=1°Rt=Ut= Ft
3.2.9 AA
MOIIHOCTb IEKTPUUECKOro ToKa: P = =1U

At At—0




2p U’
TeruoBast MOILITHOCTB, BbIJEsieMas Ha pe3uctope: P=1°R= R U .

. P — AACT CHUJI — EI
MONHOCTh UCTOYHMKA TOKA: e = =
At At—0

3.2.10 |CB0OOMHBIC HOCHUTEIM OJJICKTPUUYECKUX 3apsAJIOB B IPOBOJHUKAX.
MexaHu3Mbl TMPOBOJMMOCTH TBEPABIX METAIOB, pPacTBOPOB U
pacriaBoB AJIEKTPOJIUTOB, ra3oB. [ToympoBOTHUKH.
[TomympOoBOTHUKOBBIN O

3.3 MAI'HUTHOE I10JIE

3.3.1 |Mexannueckoe B3aMMOJCHCTBHE MArHUTOB. MarHuTHOe TOJeE.
Bekrop maruuTHON MHAYKIUH. [IpUHIIMN Cynepno3UIIMM MarHUTHBIX
moueii: B=B +B, +...
JIvHMM WHIYKOMA MarHuTHOro mnonss. KapTuHa JIMHUN WHIYKUWAH
MarHuTHOTO TIOJIS TOJIOCOBOTO M ITOJAKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuTOB

3.3.2 |OnwiTr Dpcrega. MarHuTHoe Mojie MPOBOJHUKA ¢ TOKOM. KapTunHa
JVMHUN WHIYKIIAA MarHATHOTO TIOJIS ITTMHHOTO MPSIMOTO MPOBOTHHUKA
1 3aMKHYTOT'O KOJIBIIEBOTO MPOBOTHUKA, KATYIIKH C TOKOM

3.3.3 |Cuna Ammnepa, ee HalpaBJiCHUE U BEJIUYHMHA:
Fa = 1Bl sina rpe 0 - yrom mMexmy HampaieHHeM IPOBOTHHMKA W
BEKTOpOM B

334 |Cuna JlopeH1a, ee HanpaBjeHUE M BEIMYUHA: Fyp =|Q|UBS|n0ﬂ, rae
0 - yro;m MeXay BeKTopamMH U u B. JIBWKeHHE 3apsyKeHHOM
YaCTHI[bI B OJJHOPOTHOM MarHUTHOM T10JI€

3.4 OJIEKTPOMATHUTHAS MHAYKINUA
3.4.1 |IloTok BeKTOpa MarHUTHOM MHIYKITUU: 7 ? B
a

®=B,S=BScosa

3.4.2 |SBnenue anexkTpoMarHuTHON MHAYKIMU. DC uHAYKIIUN

3.4.3 |3axoH 3neKTpoMarHuTHOM uHaykIuu dapaes:

_A®

I At At—0

t
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DJ1C MHAYKLIUH B IPSIMOM HPOBOJIHHKE B yi
JUTMHOI 1, IBUKYIIEMCS CO CKOPOCTBIO / \% 7
/ *

v (5 1 r) B OJTHOPOJHOM MarHUTHOM ;
roJie B: /Cm =O

|E;|=Blvcosa, rpe o - yroj Mexy BektopoM B u HopManbio N

IUIOCKOCTH, B KOTOPOH JiesKaT BeKTopsl | m U ;ecmu | LB u 6 L B,
TO |E|| =Blv

3.4.5 |IIpaBuio Jlena
3.4.6 ®
NBayKTUBHOCT®: L= T’ nm © = LI
Al .
Camounnykuus. DJ1C caMOMHIYKIIUN: E,= _LE =—LlI,
At—0
DHeprusi MAarHUTHOTO TTOJIS KaTyIIKU ¢ TOKoMm: W, = E3
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHWSA N BOJIHBI
3.5.1 |KonebareabHblii KOHTYD. CBoOonHbIe §
AJIEKTPOMATHUTHBIE KOJIEOAHUS B HICAIBHOM C L
K0J1e6aTENBHOM KOHTYPE: | I
0 (t) = Gya SIN (Ot + @, )
1 (t) =0, = 00, cos(ot+¢,) = 1,,.cos(ot+¢,)
o T T =2nvLC 0= o L
opmyna Tomcona: T =2n , OTKy/a T~ JiC
CBsi3b aMILTUTY/IBI 3apsijia KOHASHCATOpa ¢ aMIUIUTYI0M CHUJIBI TOKa
npu  CBOOOAHBIX JJIEKTPOMArHUTHBIX KOJEOAHHUSIX B HJACATLHOM
KOJIEOATENBHOM KOHTYPE: Oax = ——
3.5.2 |3aKoH COXpaHEHHUS SHEPTUH B HJICATLHOM KO0JI€0AaTEIbHOM KOHTYpE:
CuU? LI*> cu®_  LI?
+ = = = const.
2 2 2
3.5.3 |BrHyXIeHHBIC 2JIEKTPOMarHUTHBIE Kosiebanus. Pe3oHaHc




3.54

Ilepemennsiii  Tok. IlpouwsBojcTBO, mepeaada W MOTpeOJIeHUE
AIEKTPUYECKON SHEPTUU

3.5.5 |CpolicTBa 3JEKTPOMATrHUTHBIX BOJH. B3auMHas opueHTarus
BEKTOPOB B 3JICKTPOMArHUTHOM BOJIHE B Bakyyme: E 1L B L €
3.5.6 |lIkama 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHUEe 37IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 |IIpsmonuHeliHOE paclpOCTpaHEHHE CBETa B OJHOPOJHON cpeje.
Toueunsiit ucTouHUK. JIyd cBeTa
3.6.2 |3akoHbI OTpaxkeHus ceera. 0 =
alp
S
3.6.3 |Iloctpoenue n3o0paxeHuit B MIOCKOM 3epKaie
3.6.4 |3akoHbI IPEIIOMJICHHS CBETA.
I[Ipenomienue cera: NSIN a=n,sinf _ n;
AGCOIOTHBIN IIOKa3aTelb
MIPEIOMIICHUS:
. C
na6c - .
v
) — n2 _ Ul
OTHOCUTENBHBIH MTOKA3aTeNb MPEITOMIACHUS: Nors = n o
1 2
Xoq nyuyen B IpU3Me.
CooTHoIIEHWE YacTOT M COOTHOIICHHWE UIMH BOJH TMPU TEPEexojie
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHWIly paszaena ABYX
ONITUYECKUX CPE:
Vi =V, A, =n,
3.6.5 |IlomHOE BHYTpEHHEE OTpaKEHHE.
[IpenenpHbI yTod ITOJTHOTO < <
BHYTPEHHETO OTPaKCHMUS:
: 1 n,
sina,,, =—=-—*=
OTH nl
3.6.6 |CoOuparonue u paccewBarolve JUH3bI. ToHKas JuH3a. DokycHOE




PacCCTOAHNEC N OIITHYCCKAs CHJia TOHKOM JIMH3BI: D=—=

3.6.7 |Ddopmyiia TOHKOH JIMH3HI: d T
)
1 1 1
TR o F
ﬁ\ h
YBenuueHue, 1aBaeMoe JIMH30M: f
f N
coh i
H d
D<0=F=—<0,
B ciyuae pacceuBaroniei JIMH3BI:
f
I'= ﬂ = u <1
H d

3.6.8 |Xonm mywa, mpoImIEAIIET0 JWH3Y TOJ TPOU3BOJBHBEIM YIJIOM K €¢
riaBHOM ontuyeckoid ocu. IlocTtpoeHne wu300pakeHUN TOUKU U
OTpe3Ka MPSMOW B COOMPAIOIIMX M PACCEHBAIONIUX JIMH3aX W HX
cucTeMax

3.6.9 |®doroanmapar kak onTtuueckud mpubop. [ma3z kak onruyeckas
cucrema

3.6.10 |Untepdepennust cBera. KorepeHTHbIE HUCTOYHUKUA. Y CIOBHS
HAOJIIOICHUSI MAaKCUMyMOB M MHUHHMYMOB B WHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB:

A
MaKCHMYyMBI - A = ZmE’ m=0, +/-1, +/-2,+/-3, ...,
A
MHMHUMYMEI - A :(2m +1)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 | Iudpakimus cBera. JudpakirionHas penieTka. Y cIoBue HaOIIOACHUS
TJIaBHBIX MaKCHMYMOB npu HOPMaJIbHOM najicHuU
MOHOXPOMAaTHYECKOI0 CBETA C JJIMHOM BOJIHBI A Ha PEIIETKY C
nepuoaoMm d:
dsing, =mA m=0,+/-1,+/-2,+-3, ..

3.6.12 | lucniepcus cBeTa

4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOI 1Y AJI3M




4.1.1 |Tunoresa M. [Tnanka o kBantax. ®opmyina [Tnanka: E =hv
4.1.2 hc
®otoHkl. DHeprus potona: E=hv= -~ Pe.
, o E_m_h
MITyJibC (pOTOHA: c o n
4.1.3 |Dororddext. Onpitel A.I'. Cronerosa. 3akoHsl poTodddhexTa
4.1.4 |YpasHenue DitHiTeitHa 17151 PoTodPdexTa:
E(bOTOHa = ABI)IXOIIH + EKI/IH maxs
hc —h _ hc m02
rae E(bOTOHa = hV =, AB])IXOJ],a - VKp - _, EKMHmax = max eU3an
)\, Kp 2
415 |[aBnenue cBera. [laBieHHe cCBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO
IOBEPXHOCTh U HA MOJIHOCTHIO MOIJIOMIAIOILYI0 TTIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 |IInanerapHasi MOJEIb aTOMA
4.2.2 |Iloctrynatsl bopa. U3nydenue u noriomieHue (GOTOHOB MPHU MEPEX0Ie
aToOMa C OJJTHOTO YPOBHS SHEPTUH HA JPYToi:
v, =1 = |E, ~E,|
}\‘mn
4.2.3 |JIuHeiyaTbie CIEKTPHI.
CnexTp ypOBHEHN YHEPTUM ATOMA BOAOPOAA:
—-13,6 5B
En =—— ,h= 1, 2, 3,
n
4.3 OU3MKA ATOMHOI'O AIPA
4.3.1 |Hyxknonnas moxaenb sapa [eiizenOepra - MBanenko. 3apsim sapa.
MaccoBoe uuncio sapa. M3oTonsl
4.3.2 |PaamoakTUBHOCTG.

Anbda-pacmag: 7 X 275 Y + ;He,
bera-pacnan.

) A A 0 ~
DnekTponHBbIi P-pacman: ; X 57, Y + " e+v,,




) A A 0 &5
[osutponnki P-pacman: 7 X —,, Y + €+v,,

l'amma-usnyuenue

4.3.3 t
3aKoH paJMO0aKTUBHOTO pacmana: N (t) =N,-2T.
_t
[TycTh m - Macca paIMOaKTHBHOTO BemIecTBa. Torma m (t) =m,-27T
4.3.4 |Snepusic peakiuu. [leneHnre u CUHTE3 siep




