IIpunioxenne k PaGoueit nporpamme
cpeaHero oo1ero o0pa3zoBaHus
1o ¢pusuke (0a30BbIi YPOBEHbD)

HEPEYEHB (KOAUPUKATOP) PACIIPEJAEJIEHHBIX ITO KIIACCAM ITPOBEPAEMBIX
TPEBOBAHHWM K PE3YJIBTATAM OCBOEHUS

OCHOBHOMI OBPA3OBATEJBbHON ITPOT' PAMMBI CPEJTHETO OBIIETO
OBPA3OBAHUA U JIEMEHTOB COIAEPKXAHUSA 110 PU3UKE

B ¢denepanpHbix U permoHaibHBIX MPOIEIypax OLEHKH KayecTBa OOpa30BaHUS HCIOJIb3YeTCs

nepedeHb (KOAU(HUKATOP) paclpeleNieHHbIX 110 KJIaccaM IPOBEPsSEMBIX TpeOOBaHUI K pe3yiabTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTeJIbHON NPOrpaMMBbl CpeIHEro oOIIero oOpa3oBaHHsS U 3JIEMEHTOB
cojiep KaHus 10 (pU3UKE.

10 KJIACC

IIpoBepsiemble TpeOGOBaHUA K pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMBbI

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NPOBEPSEMOro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJabTara

10.1 JleMoHCTpHpOBAaTH Ha npumepax pOJIb u MECTO ¢busnkn B
(GbopMUPOBAHNY COBPEMEHHOW HAYYHOM KapTUHBI MUpPa, B pPa3BUTHH COBPEMEHHOM
TE€XHUKU U TEXHOJIOTHi, B IPAKTUYECKOU AEATEIbHOCTH JIIOIEN

10.2 YuuTbiBaTh TpaHULBl NPUMEHEHHS W3YYEHHBIX (U3MYECKUX  MOJIENICH:
MaTepHaibHasi TOUKa, MHepIUalbHas CUCTeMa O0TcueTa, a0COIIOTHO TBEPIOE TEIO,
UJCANIBHBIN Ia3; MOJENIN CTPOEHUS ra3oB, )KUIKOCTEH M TBEPIBIX TEN, TOUCUHBIN
AIIEKTPUUYECKUI 3apsii — PH peleHNH (PU3NYECKUX 3a/1ad

10.3 PacnioznaBate Qu3nueckue sBiaeHUS (IpoLEecChl) U OOBSCHATH MX HAa OCHOBE

3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KHHETUUECKOW TEOPUU CTPOCHHSI  BEIECTBA
u AIEKTPOIMHAMUKHU: PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJTUHEHHOE
JIBIDKEHHUE, CBOOOTHOE TaJCHHE TeJ, IBIKEHHUE IO OKPYXHOCTH, WHEPIUS,
B3auMojieiicTBue Teir; nuddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH
Y TBEPJIBIX TEJI, U3MEHEHHE 00heMa TeJl MPY HarpeBaHUH (OXJIaKICHHUH ), TETNIOBOE
paBHOBecHe, UCTIApEHHUE, KOHJICHCAINS, TJIABJICHUE, KPUCTAITA3AIUS, KUTICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIIEHNE JABJICHUS Ta3a MPH €r0 HarPeBaHUH B 3aKPHITOM
cocyle, CBS3b MEXIy M[apaMeTpaMu COCTOSIHMSL Ta3a B  H30Ipolleccax;
ANEKTPU3aLUs TEJl, B3AUMOJIEHCTBHE 3apsiI0B

MyHHIHITaTFHOE aBTOHOMHOE 0011eo0pa3oBaTenbHoe yuapexaenne [ nmuasust Ne 104 «Knaccuueckasi THMHA3HUS

Pabouas mporpamma cpenrero odmiero oopasoBanust mo (husnke (0a30BBII YPOBEHB)




10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, HCIOJNb3Yys (U3MUECKUE BEIUYHHBDIL:
KOOpJWHATa, MyTh, IEpeMElIeHHe, CKOPOCTh, YCKOpEHHEe, Macca Tejia, CHUia,
UMITYJIBC TeJla, KWHEeTUYecKasl SHEePTus, MOTeHIUaIbHas SHEPIUsl, MEXaHUYeCcKas
pabora, MexaHHMYecKas MOIIHOCTb, MpPH OMNHCAHUU NPABUIBHO TPAKTOBATH
(bu3nYecKuil CMBICT HCMONb3YEMbIX BEIUYMH, UX OOO3HAYEHUS WM €IUHUIIbI,
HaXOIUTh (POPMYJIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO BEIHUUHY C APYTUMU
BEJTMYMHAMU

10.5

OnuceIBaTh U3Y4YECHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIOIb3Ys
¢du3nuecKkrue BENMYHMHBI: JIaBJICHHE Ta3a, TeMIeparypa, CPelHss KUHEeTH4ecKas
SHEPrusi XAOTHYECKOTO [BHKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4HAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEpTUsl, paboTa rasa, koadpduunent
[I0JIE3HOTO JEWCTBUS TEIUIOBOTO JIBUraTelss; IPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3UYCCKUI CMBICT HCIIOJIb3YEMbIX BEIMYWH, MX OOO3HAYCHHS U
€IMHUIIBI, HAXOIUThH (DOPMYJIBI, CBSA3BIBAIONINE TaHHYIO (PM3HUECKYIO BEJTMYUHY C
JIPYTUMU BEJTUYHHAM

10.6

OnuceIBaTh HU3YYCHHBIC QJICKTPHUYCCKUC CBOMCTBA BCIICCTBA H
QJICKTPHUUYCCKUC SABJICHHA (Hpoueccm), HCIIOJIb3YA (1)I/I3I/I‘ICCKI/I6 BCINYHNHBI:
SHGKTpI/I‘{CCKHﬁ 3apad, OSJICKTPUYCCKOC II0JIC, HAIIPAKCHHOCTDH I10JI4,

IIOTEHIMAJ, Pa3HOCTh  ITOTEHLMAJOB; IIPX ONMCAHNUU IPABUWIBHO TPAKTOBATh
(GU3NYEeCKUH CMBICTT HCIONB3YEMbIX BEIUYMH, WX OOO3HAUYEHUS W €IWHUIIb,
YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH
BEJIMYMHAMH

10.7

aHATM3UPOBATh (DU3MYECKHUE TIPOILIECCHl W SIBJICHUSA, HUCIONB3Ys (U3HMUECKUE
3aKOHBI U TPUHLIMIBL: 3aKOH BceMupHOTo TArotenus, I, II u Il 3akonsr HeroTOHA,
3aKOH COXPAaHEHHsS MEXaHWYECKOW SHEpPruu, 3aKOH COXPAaHEHWs HMIYJIbCa,
MPUHIMI CYNEPHO3ULIMU CUJI, TPUHLMI PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETa; MOJICKYJISIPHO- KUHETHYECKYIO TEOPHIO CTPOEHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW DHEPIUU TEIUIOBOIO IABHXKEHUS MOJIEKYII
¢ abCOIIOTHOM TeMIepaTypoil, MepBhIil 3aKOH TEPMOJUHAMUKH; 3aKOH COXPaHEHUs
AJEKTPUYECKOTO 3apsiia, 3akoH KynoHa; mpu 3TOM paszinyaTh CIOBECHYIO
(GhOpMyIHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe BBIPAXXKEHHE U YCIOBHUS (TPaHUIIBL,
00J1acTH) TIPUMEHUMOCTH

10.8

OOBSACHATH  OCHOBHBIE  NPHUHLIMIBI  AEMCTBUS ~ MallluH, HOpuOOpOB U
TEXHUYECKUX YCTPONCTB; pa3ivyaTh yCIOBUS MX 0€30MacHOr0 MCIOJIb30BAaHUS B
[IOBCEIHEBHOM KU3HU

10.9

BBIOMHATE 9KCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UIECKUX SIBICHUN U TIPOIIECCOB
C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHUIL; TP 3TOM (HOPMYITHUPOBATH
npobneMy (3a7ady) ¥ THIOTE3y y4eOHOTO dKCIEPUMEHTA, COOMPATh YCTAaHOBKY
U3 MPEAJI0KEHHOT0 000PYA0BaHUSL, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI

10.10

OcymecTBIATh NMpsIMbIE U KOCBEHHBIE M3MEpPEHUS] (PU3NYECKUX BEIWYHMH, MPHU
3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO H3MEPEHHs U UCIOJIb30BaTh U3BECTHBIC
METO/IbI OLIEHKH ITOTPEIIHOCTEN N3MEPEHNI
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10.11

Hccnenosath 3aBUCUMOCTH MEXIYy — (U3UYECKUMHU BEJIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUN; MPU 3TOM KOHCTPYHpOBATh YCTAHOBKY,
(buKkcUpoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTU (U3MUYECKUX BEJIIMYUH B
BUJIE TaONUIl U TpadUKOB, AeNaTh BBIBOJBI IO pe3yabTaTaM UCCIEI0BaHUS

10.12

CoOnromate mpaBmiia 0€30MacHOrO TpyAa NpPU TMPOBEICHHH WCCICIOBAHUN B
paMKax yd4eOHOro HSKCHEpUMEHTa, y4eOHO- HCCIEeNOBATEIbCKOW M IMPOEKTHOU
JESITeTbHOCTH C UCIIOJIb30BAHHUEM HM3MEPHTEIBHBIX YCTPOMCTB U J1a00paTOpHOTO
o0opyoBaHUs

10.13

Pemare pacueTHble 3aa4M ¢ SBHO 3aJJaHHON (PM3MYECKOM MOJIENbIO, UCTIONIb3YS
(bu3nyeckre 3aKOHbI U NPUHIUIIBI; HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4l BEIOUpPATh
(Gu3NYeCcKyr0 MOZENb, BBLACTATh (PU3MUYECKHEe BEIMYUHBI U (POPMYIIBI,
HEOOXOAUMBIC Il €€ peIICHUs, MPOBOAUTH PAcyeThl M OLECHUBATH PEAIbHOCTD
MOJTyYEHHOT0 3HAUCHUS (PU3MUECKON BEITMYHHBI

10.14

Pemrate xadecTBeHHBIC 3aaa4yu: BBICTPAHUBATH JIOTHYCCKHU HCIPOTUBOPCHUBYIO
LCIIOYKY paccyxcz[eHHﬁ C OHOpOI>'I Ha H3YUYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTU U
(bHSquCKHe SABJICHUA

10.15

Hcnonp30BaTh MpHU pemieHnH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U NPEJCTABICHUS
y4yeOHOM M Hay4YHO-NONYJSPHOM HH(POpPMALMU, MNOJIYYEHHOW M3 pa3IMYHbIX
HCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh MOJIydyaeMyro HH(opMaIuo

10.16

[IpuBoauTE mpUMeEpHl BKIAJAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX- (DU3UKOB B
pa3BUTHE HayKd, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOMIETO MHpa, B pa3BUTHE
TEXHHUKHU U TEXHOJOTUI

10.17

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOM KU3HU JUIS
obecrieyeHns: 0€30MacHOCTU NMpHU OOpAILEHUH C MPUOOPaMU U TEXHUYECKHMHU
YCTPOWCTBAaMH, JUISL COXPaHEHHUS 3I0POBbS M COOJIIOAECHUS HOPM
9KOJIOTUYECKOT0 ITOBEIEHUS B OKPYKAIOLIEH cpele

10.18

PaGorats B rpymne ¢ BEINOIHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO pacHpeleNsiTh OO0S3aHHOCTH W IUIAHUPOBATH
NEeSTeIbHOCTh B HECTaHJAPTHBIX CUTYallUsAX, aJeKBATHO OLEHUBATh BKJIaj
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIbI B pELICHHE paccMaTpuBaeMoi npoOiaemMbl

HpOBepHeMble JIEMEHTDI COACPIKAHUA

Kon
pa3nea

NPOBEPSIEMOTO
3JIeMeHTa

Kon IIpoBepsiemble 3JIEMEHTBI COJIePKAHUSA

OU3NKA UMETO/AbI HAYYHOI'O IIO3HAHMA

1.1 ®duznka — Hayka o mpupone. HayuHble MeTonbl MO3HAHUA
OKpy’Karoliero Mupa. Poip sKkcnepuMeHTa M TEOpUHU B IIpoLEcce
MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE
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1.2

MopenupoBanve (Qu3nueckux sIBJICHUN W TporeccoB. Haydnbie
runore3pl.  Puznyeckue  3aKOHBI U Teopuu. I 'paHuIbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. IIpuHIMII ~ COOTBETCTBUS.
Ponp U MEeCTO ¢bu3uku B GOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU JEATEIbHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe nBHKeHHE. OTHOCUTEIBHOCT MEXAHUYECKOTO
nBuxeHust. Cucrema orcuera. Tpaekropust

2.1.2

[lepemenienue, CcKOpocTh (CpeAHsii CKOPOCTh, MTIHOBEHHAs
CKOPOCTbh) U YCKOPEHHE MaTepHaIbHOM TOUKH, UX MPOESKIIUU HA OCU
cucteMbl KoopauHaT. CloKeHHE TEePEeMEIICHU U CI0XKCHHE
CKOpOCTEH

2.1.3

PaBHOMepHOG H PABHOYCKOPCHHOC HpﬂMOJ’IHHGﬁHOG JABHMIXXCHUC.
Fpa(I)I/IKI/I 3aBUCUMOCTH KOOPAHUHAT, CKOPOCTHU, YCKOPCHUA, ITYTU U
ICPEMCIICHU S MaTCpHaHBHOﬁ TOYKHU OT BpCMCHHU

2.14

CBoOoaHoe najieHue. Y CKOpeHUe CBOOOTHOTO TaICHUS

2.1.5

KpuBonuneiinoe JIBIDKEHHE. PaBHOMepHOE JIBIDKEHHE
MaTepUaAIbHOW TOUYKH 110 OKPYKHOCTH. YTJIOBast CKOPOCTb,
JIMHenHas ckopocth. Ilepuon  m gacrora. LleHTpocTpemurensHOe
yCKOpeHue

2.1.6

TexHuueckue YCTPOﬁCTBaI CIINAOMETD, JABHXXCHUC
CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPEaAAYN

2.1.7

[Ipaktuueckne paboTel. M3MepeHHe MrHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IYTIMH, [POUIECHHBIMU
TEJIOM 3a MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBMKEHHHM C HA4YaJbHOW CKOPOCTBIO, PABHOMU
Hynt0. HM3yueHne JABWKEHMS IIApUKAa B BSI3KOW JKHJIKOCTH.
N3yuenune nBuxeHus tena, OpOIIeHHOTO0 TOPU30HTAIIEHO

2.2

JTIMHAMUKA

2.2.1

[IpuHnnn otHocurensHOCTH [amwites. Ilepsbiii 3akoH HeroToHa.
NHepruanpHbIe CUCTEMBI OTCUETA

222

Macca rena. Cuna. [IpuHIMND cyneprno3unuu cui

223

Bropoit 3akoH HprooToHa 18 MaTepUaNbHOW  TOYKM B
nneprmansHoit cucteme orcueta (MCO). Tpernii 3akon HproToHa
JUISL MaTE€PUATIBHBIX TOUYEK

224

3akoH BCCMHUPHOI'0 TATOTCHHA. Cuna TSDKECTH. HepBaﬂ
KOCMHUUYCCKast CKOPOCTh. Bec tena

225

Cua ynpyroctu. 3akoH ['yka
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226

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHS CKOJIBKEHUS M cuja
Tpenusi nokosd. Koapoumment tpenus. Cuia cOnpoTUBICHUS TPH
JIBMKEHUU TeJa B )KUJIKOCTHU WIIN Ta3e

227

HOCTyHaTeJ'IBHOG 1 BpalIaTCJIbHOC ABUXCHUC abCOIIOTHO TBEPAOIro TCjia

2238

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cuibl.
VYcnosus paBHoBecus TBepaoro tena B MCO

229

TexHHMUYeCKUe YCTpOﬁCTBai INOAIIUITHHUKH, JBHXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckne paboTel. M3yueHue JABWKEHHs Opycka 110
HAKJIOHHOW  IUIOCKOCTH IOJ] JICMCTBUEM  HECKOJIBKHUX  CHIL
HccnenoBanne 3aBUCHMOCTM  CWJI  YIIPYTOCTH, BO3HUKAIOUIMX B
nehopMuUpyeMoO TMPYKUHE U PE3UMHOBOM 00paslie, OT BETUYUHBI
ux gedopmanuu. MccnenoBanue yciaoBUM paBHOBECHSI TBEPIOTO
TeJ1a, UMEIOILEro OCh BPALLIECHUS

23

3AKOHbI COXPAHEHIMA B MEXAHUKE

2.3.1

HNMnynsc MatepuanbHON TOUYKH, CHCTEMBI MATEPUAJIbHBIX TOYEK.
HNMnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Teja

232

3aKOH  COXpaHEHUs umnynsca B HMCO. PeaktusHOe
JIBHKEHUE

233

PaGora cubl

234

MonIHOCTE CHIIBI

235

Kunernueckas OHEPIHUsia MaTepHaHLHOﬁ TOYKH. TeopeMa )
KHUHETHYECKOM SHEpPIrUun

2.3.6

ITorenumaneHas oSHeprusa. lloTeHuuanbHas dSHeprus ympyro
nepopMUpOBaHHON TpyxuHblL. [loTeHUManbHas »HEpPrust Tena
BOJIN3M OBEPXHOCTH 3eMIIU

2.3.7

IloTeHumanbHble W HENOTEHIUAIBHBIE CHIIBI. CBs3b pa6OTBI
HEIOTEHIIMAIBHBIX CHJI C HM3MEHEHHMEM MEXaHHYECKOM SHEPIUun
CHCTEMBI T¢I, 3aKOH COXpPaHCHUA MEXaHUYECKOH SHEPIUun

2.3.8

anyrne 1 HCYIIPYTUC CTOJIKHOBCHU A

239

TexHuueckue yCTpOWCTBA: JIBUKEHUE PAKET, BOJOMET, KOIEp,
MPYKWHHBINA TUCTOJIET

2.3.10

[Ipaktrueckue paboTel. M3ydeHwe CBSI3M CKOPOCTEH Tenm TpH
HeynpyroMm yzaape. MccrnegoBanue cBA3M  pabOThl  CHJIBI  C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU Tema

MOJIEKYJISIPHAS ®U3UKA U TEPMO/MHAMUKA
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3.1 OCHOBbBI MOJIEKVYJIAAPHO-KUHETUYECKOUM TEOPUI

3.1.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpHH.
bpoynoBckoe nBmwxkenue. Huddysms. Xapakrep IBWIKEHUS U
B3aMMO/ICIICTBHS YaCTHI] BEILIECTBA

3.1.2 Mopnenu cTpoeHus razoB, KUIKOCTEW U TBEPAbIX TEI U
00BsICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE 3THX MOJIEIEH

3.1.3 Macca mounekyn. KomudectBo BemectBa. IlocTosiHHas ABoraapo

3.14 TennoBoe paBHoBecue. Temneparypa u ee usmepenue. llkana
temriepatyp Llenscus

3.1.5 Monenb UeaIbHOIo raza.  OcHoOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UCAIbHOTO Tra3a

3.1.6 AOcoiioTHasi Temreparypa Kak Mepa CpeaHed KHHETUYECKOU
SHEPruM TEIJIOBOro JBMKEHMs yacTull rasa. lllkama temmeparyp
KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menaeneena. 3akoH JlaibroHa

3.1.8 lazoBbie  3akonbl. M3ompoueccbl B HACaJIbHOM  Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa, H30X0pa, n300apa

3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10 [IpakTuueckue pabotbl. M3MepeHune macchl BO3JyXa B KJIACCHOU
KoMHaTe. lccnenoBaHue 3aBHCHUMOCTH MEXKIYy IapamMeTpaMu
COCTOSIHUS pa3peKeHHOr0 Ta3a

32 OCHOBbI TEPMOJIMHAMUKH

3.2.1 Tepmonnnamuyeckas cucTema. BuyTpennss SHEprus
TEPMOANHAMHYECKON CUCTEMBI U CITIOCOOBI €6 M3MEHEHUS

322 KonuyectBo TemnoTsl u paboTta. BHYTpeHHss 3Heprus
OJIHOATOMHOT'0 MJICAJIbHOT'O Ta3a

3.2.3 Buner TeTIoTNepeIavuu: TETJIONPOBOTHOCTb, KOHBEKIYS,
n3nydenue. TemnoeMkocTs Tenma. YAenpHas — TEIIOEMKOCTh
BellecTBa. Pacuer konuyecTBa TEIIIOTHI NpU TEILJIONEpeade

324 [lepBbIii 3akOH TepMoAMHAMUKH. [IpuMeHeHue mNepBOro 3aKoHa
TEPMOAMHAMHMKHU K H30Ipoueccam. ['paduueckas MHTepHpeTanus
paboThI Taza

3.2.5 TennoBble MamuHbl. [IpUHIUIBI JEWCTBUS TEIUIOBBIX MAIUH.
[IpeoOpa3oBanus sHEpruu B TEIUIOBbIX MamuHax. Koadduument
none3noro nevictBus (mamee — KIIJ[) termoBoit mamumubl. [y
Kapno u ero KI1/|

3.2.6 Bropoii 3akoH TepmoauHamuku. HeoOpatumocTh mpoleccoB B

npupoge. TeruoBele JBUTATENU. OKOJIOTMYECKHE MPOOJIEMBI
TEIUIOPHEPTeTUKHI
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3.2.7

TexHuueckue YCTpOMCTBa: JBUraTeNlb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED

3.2.8 IIpakTuyeckue padoTHI. N3mepenue YIEIBHON

TEIIOEMKOCTH
33 ATPEI'ATHBIE COCTOSAHNMA BEIHLIECTBA. ®A30BBIE [TIEPEXO/1bI

3.3.1 [TapooOpa3zoBanue u KOHJCHCAIHS. Hcnapenue u KurieHHeE.
VY nenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEpaTypbl
KHUIIEHUS OT JIaBJICHUS

332 AbconoTHas U OTHOCHUTENbHAs BJIQOKHOCTh  BO3/yXa.
Haceiiennsiit nap

333 Tsepnoe Teno. Kpucramnmueckue u amopgHbie Tena. AHU30TPOIHUS
cBoiicTB  KpuctayioB. JKuakue kpucramibl. CoBpeMEHHbIE
MaTepHabl

334 [TnaBnenue U KpUCTaUIU3AIIUSL. VY nenvHas TEIUIoTa
raBnerns. CyOmumarus

3.35 YpaBHeHUE TETIOBOTO OanaHca

3.3.6 TexHuueckue ycTpoicTBa: TMTPOMETP U IICUXPOMETDP, KaTOPUMETP,
TEXHOJIOTUH HOJIY4YEHUSI COBPEMEHHbBIX MAaTE€PUAIOB, B TOM
quciae HAaHOMATepUaloB, U HAHOTEXHOJIOTHH

3.3.7 [IpaxTuueckue pabotel. I3MepeHue BIa)KHOCTH BO3/1yXa

4 DJIEKTPO/IMHAMUKA
4.1 SJIEKTPOCTATUKA

4.1.1 DnekTpuzaius Teyd. DJIeKTpuueckuil 3apsa. [[Ba Buma
INEKTPUYECKUX 3apsI0B

4.1.2 IIpoBOAHMKY, TUDIIEKTPUKH U TIOTYITPOBOJHUKU

4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOTO0 3apsiia

414 B3aumopeiicTBue 3apsaoB. 3akon Kynona

4.1.5 DnekTpuyeckoe mose. HampspkeHHOCTh anekTpruueckoro nous. [puninun

CyICpro3uLuu. JInanu HAIIPS’KEHHOCTHU 3JICKTPHUICCKOI'O OJIA

4.1.6 Pabora cun snexrpocratuueckoro moss. [Torenuman. PazHocts
ITOTEHIIUAJIOB

4.1.7 [TpoBoaHMKH " JIADIIEKTPUKHA B TMIOCTOSTHHOM
ANEKTPUYECKOM ToJe. J(uanexTpuyeckas NpOHUIIAaeMOCTb

4.1.8 DnekTpoeMKocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOI0 KOHAEHCATOpa

4.1.9 Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOII, JIEKTPOMETD,
NIEKTPOCTaTUYECKAs 3aIIUTa, 3a3eMJICHHE

ANEKTPONpPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
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4.1.10 [IpakTrueckue pabotel.  M3mepenue 3JIEKTPOEMKOCTH

KOH/IeHCaTopa
4.2 [HOCTOSAHHBIN SJIEKTPUYECKWH TOK. TOKU B
PA3JIMYHBIX CPEJAX

4.2.1 VYcnoBus CymecTBOBaHUS IOCTOSHHOTO 2JIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuiia Toka. [TocTossHHBIN TOK

4.2.2 Hanpsioxenue. 3akon OMa J1s ydyacTka 1enu

4223 DNEKTPUYECKOE COTPOTUBIICHUE. Y ACTIbHOE COMPOTUBRIICHUE BEIIECTBA

424 [TocnenoBarensHoOE, MapajuIeIbHOE, CMEIIAHHOE
COEIMHEHHE ITPOBOIHUKOB

4.2.5 Pabota sanextpuyeckoro Toka. 3akoH Jxoyins — JIeHna

4.2.6 MomHOCTb 3JIEKTPUUECKOT0 TOKA

4.2.7 anekTpoaBkymas cuna (manee — DJIC) U BHyYTpeHHee
CONPOTUBIICHHE HCTOYHMKA TOKa. 3akoH OMa sl TOJIHON
(3aMKHYTOI) 251ekTpuueckoit nenu. Koporkoe 3ambikaHne

4.2.8 DNEKTpOHHAsA MPOBOAMMOCTb TBEPJBIX METALIOB. 3aBUCHUMOCTH
COIIPOTHUBIICHUS] METAJUIOB OT TemIeparypbl. CBepXIpOBOAUMOCTb

4.2.9 DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [MonynpoBonnuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH
noJIynpoBoIHUKOB. CBo¥CTBa p-n nepexoaa. [lomynpoBogHuKOBbIE
prOOpbI

4.2.11 DJEeKTpUYEeCKUd TOK B  O3JIEKTPOJIUTAX. JIEKTPOJIUTHYECKAs
JUcconuanus. JNEKTPOIIN3

4.2.12 Onektpuuecknd  ToKk B razax.  (CaMoOCTOATENbHBIA H
HECAMOCTOSITENIbHBIA pa3psii. Pa3nmuyHble TUIIBI CAMOCTOSATEIBHOTO
pazpsaa. Monnus. [1nazma

4.2.13 TexHudeckue yCTpPOMCTBA: aMIIEPMETP, BOJBTMETP, pEOCTar,
HWCTOYHUKHU TOKa, AJIEKTPOHArpeBaTENbHBIE puOOopHI,
ANEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP COMPOTUBICHHUS,
BAKYYMHBIN o, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,
MOJYITPOBOIHUKOBBINM MO/, TAJIbBAHUKA

42.14 [IpakTrueckue paboThI. N3yuenne CMEIIaHHOTO

COEIMHEHUS PE3UCTOPOB.
N3mepenne 3/IC ncToYHMKA TOKA M €T0 BHYTPEHHETO
conpotusieHus. Habmonenue snexTponusa
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11 KJIACC

HpOBepﬂeMble Tpeﬁonamm K pe3yJibTaTaM 0CBOCHUA OCHOBHOI 06p330BaTeJ'IbHOI7[

NMPOrpaMMbl
Kon IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
MPoBePSIEMOro o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHero 001Iero 00pa3oBaHus
pe3yJabTara
11.1 JleMOHCTpHUpOBaThH Ha puUMepax poJb U MECTO ¢u3ukn B

(dbopMHpOBaHNUY COBPEMEHHON HAyYHON KApTHHBI MUPA, B PA3BUTUH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKON JEATEIBHOCTH JIIOACH, LIETIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4YuTBIBaTh TPAHUIBI IPUMEHEHUS NU3YUYECHHBIX (PHU3UUECKUX MOIEICH: TOUSHHBIN
AIIEKTPUUECKUI 3apsi, siIepHast MOJIeNTb aTOMA, HYKJIOHHAs MOJIeNTb aTOMHOTO SIpa
NIPU peuIeHnH PU3NIECKUX 3a7a4

11.3

Pacnio3naBate (usndeckue siBieHHs (TMPOLECCH) M OOBSICHATH HUX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMHKH U KBAHTOBOW (PM3HKU: AIEKTPHUUECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJEUCTBUE
MarHuTOB, JICKTPOMarHUTHAasE HMHAYKIUS, JACHCTBHE MArHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM M JBMKYIIMHCS 3apsij, JIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TIPSIMOJIMHEHHOE PAaCIIPOCTPAHEHUE CBETA, OTPAKEHHE, IpeIoMIICHHE,
uHTephepeHIys, audpakiuus U NOJISIpU3alMs CBEeTa, AUCIEPCUs CBETa,
dotoanexktpuyeckuit apdext (poroaddexT), cBeToBOE NaBIEeHIE, BOSBHUKHOBEHUE
JMHEWYaTor0 CHEKTpa aromMa BOJOpPOJA, €CTECTBEHHAss M HWCKYCCTBEHHAS
PaIoaKTHBHOCTh

114

OnuchiBaTh M3y4YEHHBIE CBOMCTBAa BELIECTBA (IJIEKTPHUUECKUE, MAarHUTHBIE,
ONTUYECKUE,  DBJEKTPUYECKYI0  IMPOBOJUMOCTb  Pa3lIMUHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHUS (IIPOLIECCHI), UCHOJb3YS (U3MUECKHE BEITUUYHHBIL:
JJIEKTPUYECKUN 3apsifl, CUJIA TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, DIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh mnoTeHuuanoB, OJIC, pabora Toka, HHIYKLUA
MarHuTHOTO 1oJsA, cuwia Ammepa, cwia JlopeHna, MHIYKTMBHOCTh KaTyILKH,
SHEPrus JIEKTPUUECKOr0 U MarHUTHOIO IOJIeH, MepHoJ U YacToTa KojJebaHui B
KoyebaTenbHOM KOHTYpE, 3apsll M CWiIa TOKa B IPOLECCe T'apMOHHYECKUX
9JIEKTPOMArHUTHBIX KoJeOaHUH, (OKYCHOE pacCTOSIHME M OINTHYECKas Cuila
JUH3bI; TPU OINUCAHUU NPABHIBHO TPAaKTOBAThH buznyeckuit CMBICIT
UCTOJb3yEeMbIX BEJIMYMH, HX 0003HAYECHUS u €IMHULBI;,  yKa3bIBaTh
(dbopMyInbl,  CBA3BIBAIOLIME JAaHHYIO (PU3MUYECKYIO BEJIMYMHY C JAPYTHMMHU
BEJIMYMHAMU
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11.5 OnuchIBaTh N3y4eHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA,
SHEPIUs U UMIYJIbC (POTOHA, IEPUO/] OTYPACIIaa, SHEPTHsI CBSI3U aTOMHBIX sJIEp;
IPU ONUCAHUM HPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCIOIb3yEMbIX
BEIMYMH, UX 0003HAUEHUS M EAMHUIIBI, yKa3blBaTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (PM3UYECKYIO BEJIMYMHY C IPYTMMHU BEJIMYMHAMH, BBIYMCIATH 3HAUCHHE
(bu3n4ecKoil BEeITUUNHBI

11.6 AHanu3upoBath (U3NYECKHE MPOLECCHl M SBICHHS, HCHONB3yd (usmyeckue
3aKOHBI U IPUHLHUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIE10BATEILHOTO U IApAJUIEIBHOTO
COEJIMHEHUS NIPOBOJHUKOB, 3aKOH Jxoyns — JleHua, 3aKOH 3J1€KTpOMarHuTHON
MHAYKIUH, 3aKOH IPSAMOJIMHEHHOr0 PacpOCTPaHEHHS CBETA, 3aKOHBI OTPAYKEHMUSI
CBETAa, 3aKOHBI [PEIOMIICHUS CBETa, ypaBHEHUE OWHIITEHA 1715
dotorddekra, 3aK0OH COXpaHCHHSI YHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXPAaHEHMs DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MaccoBOIO YHUCIA,
noctynarel bopa, 3akoH paJuMOaKTHBHOIO pacnaja; IpU 3TOM pas3iuyarb
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKECHUE U YCIIOBHS
(rpanuLbl, 00J1ACTH) TPUMEHUMOCTHU

11.7 OnpenensTb HanpaBlIeHUE BEKTOpAa WHIAYKIMM MAarHUTHOIO IO
IIPOBOJIHUKA C TOKOM, cujibl AMriepa u cuisl Jlopenna

11.8 Crpoutb U OIKCHIBATh n300pakeHue, co3/1aBaeMoe TUIOCKUM
3epKaJioM, TOHKOW JTMH30M

11.9 BBINOMHATE 9KCTIEPUMEHTHI 110 UCCIIETOBAHHIO (PU3MUECKUX SIBIICHUH U MPOLIECCOB
C UCIIOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUIl; IPH TOM (OPMYITHPOBATH
npobnemMy (3a1a4y) ¥ TUMOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MIPEJI0KEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT M (POPMYIUPOBATEH BHIBOIBI

11.10 Ocy1iecTBiATh NpsSMble U KOCBEHHBbIE M3MEpeHUs (PU3MUYECKUX BEIWYHMH; TNpU
3TOM BBIOMpATh ONTHMAJbHBIA CIIOCO0 HM3MEPEHUS U UCIOIb30BaTh U3BECTHHIE
METO/BI OLIEHKH ITOIPEIIHOCTEN N3MEPEHU

11.11 HccnenoBaTh 3aBUCUMOCTH (PU3NUECKUX BEJTMUUH C UCIIOIB30BAHUEM MPSIMBIX
M3MEPEHUH; U 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, PUKCHPOBATH PE3YIbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYHUH B BHJIE TAOIHIl U TpaQHKOB,
JIeJ1aTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEIOBAHUS

11.12 Cob6nronaTe mpaBmiia 0€30MacHOTO TpyAa MPU TPOBEICHUM HCCIEAOBAaHUN B
pamMKax ydeOHOro JKCIEpHUMEHTa, Y4eOHO- MCCIEAOBATEIbCKOM M MPOEKTHOM
JESATETFHOCTH C MCTOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
o0opyIoBaHUS

11.13 Pemate pacdeTHbie 3a1aun ¢ SBHO 3aJaHHOW (PU3MUECKOW MOJIEIBIO, UCIIONIB3YsI
(bu3nyecKre 3aKOHbI ¥ IPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBHS 3a7a4u BEIOUPATh
¢bu3nyecKyro Mojienb, BBIACHATh (PU3NYECKHE BEIUYUHBI U (HOpMyIbI,
HEOOXO/AUMBIE Il €€ pelIeHUs, MPOBOAUTH PacyeThl U OLEHUBATH PEATbHOCTD
MOJTyYEHHOT0 3HaUeHUs (PU3MUECKON BEITUYMHBI

11.14 Pemate kadecTBEHHbIC 3aJaud: BBICTpAaMBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIEMIOYKY PACCYXIECHUM C OMOPOM Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnueckue SBICHUS
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11.15

Hcnonp30BaTh mpH pelieHUH Y4eOHBIX 3a7jad COBpPEMEHHble MH(OpPMAalOHHBIE
TEXHOJIOTUM ISl IOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU U MPEICTABICHUS
yu4eOHOW W HAYYHO-TIONMYISIpHOW WH(GOpPMAIUHU, TOJYYCHHON W3 pa3iIHMuHbIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH MOJIy4yaeMyt0 HH(pOpMaILIHIO

11.16

OOBSICHATH MPUHIUIBI ACHCTBUS MAIllMH, TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB;
pasnuyath YCJIOBUS UX O€30IIaCHOIO HCIOJIb30BAHUS B IIOBCEIHEBHOMN KU3HU

11.17

[TpuBOAMTH MPUMEPHI BKJIAJa POCCUICKUX M 3apYOEKHBIX yUEHBIX- (DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUHI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOMN JKU3HU LIS
obecrieueHrst 6€30MaCHOCTH MPU OOpaIICHUH ¢ TPHOOpaMu M TEXHHUYECCKUMHU
yCTPOMCTBAMH, TUTST COXpaHCHUS 3IOPOBbSI M COOJIFOJICHUS HOPM
HKOJIOTHYECKOTO MOBEIEHHS B OKPY)KAIOIIEH cpere

11.19

PaGotats B rpyIiie ¢ BBIIOJTHEHUEM PA3TUYHBIX COIUATBHBIX POJICH, IJIAHUPOBATh
paboTy Tpymmbl, PalMOHAIBLHO PACHPENCNIATh OOS3aHHOCTH W IIAHHPOBATH
NEeSTeNbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJ€KBAaTHO OILIGHHWBATh BKIAJ
KaXKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTprUBaeMoil mpoOIemMbl

IIpoBepsiemble 3J1eMEHTHI COACPKAHUSA

Kon Kon IIpoBepsiemMmble 3J1eMEeHTHI COIEPKRAHUS
pasneia NpOBePsIEMOro
3JIeMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S NHAYKIUA

43.1 IlocrossaHBIE MaruuThl. B3amMoaelcTBHE ITOCTOSHHBIX MarHUTOB

4.3.2 MaruutHoe mnone. Bekrop wmarHuTHOW uHAyKOuH. IlpuHnun
cyneprno3uiuy. Jluaun MaruutHoW uHAykuuu. KapTtuna nuHuit
MarHUTHOM MHJTyKIIMH ITOJISl TOCTOSIHHBIX MarHUTOB

433 MaruutHoe moje NpOBOJHMKA C TOKOM. KapTuHa JIMHUN oA
JUIMHHOTO TPSMOT0 MPOBOJAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJHKKA, KaTyIIKH ¢ TOkoM. OnbIT Opcrena. Bzanmopaeiicteue
MIPOBOJHHUKOB C TOKOM

434 Cuna Amniepa, ee MOZyJIb ¥ HallpaBJICHNUE

4.3.5 Cuna Jlopenna, ee MOlyJIb ¥ HanlpaBiieHUE. J{BI)KEHNE 3apsKEHHOU
YaCcTUIIBI B OJJHOPOJIHOM MarHUTHOM moJie. Pabota cuisl JlopeHua

4.3.6 SIBneHue 3EeKTPOMarHUTHON MHTYKIIUU

4.3.7 [ToTOoK BEKTOpa MarHUTHOM MHTYKIIUH
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4.3.8

OJIC mHayKiuu. 3aKOH 3JIEKTPOMArHUTHON MHIYKUuH Dapanes

439 BuxpeBoe siekTpuueckoe IoJIe. 2J1C WHIYKIIMU B
MPOBOJAHMUKE,  JBIKYIIEMCS ~ IOCTYNAaTeIbHO B OJHOPOIAHOM
MarHUTHOM T10JI€

4.3.10 [IpaBuiio Jlenma

4.3.11 NHyKTUBHOCTB. SIBnenue CaMOMHTYKIUH. DJ1C
CaMOWHAYKIIUU

4.3.12 DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM

43.13 DJIEKTPOMAarHuTHOE T0JIE

4.3.14 TexHuueckue yCTpOWCTBA: [IOCTOSIHHBIE MarHmrhl,
AIIEKTPOMArHUThl, AIEKTPOABUIaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHULl, MTHAYKIIMOHHAS [1€Yb

4.3.15 [TpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO IOJII KATYHIKH C

ToKoM. MccnenoBanue qeiCcTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
ToKOM. MccienoBanue siBJICHUS JJIEKTPOMArHUTHON MHIYKIIHH

KOJIEBAHUMA U BOJIHbI

5.1

MEXAHUYECKUE N 9JIEKTPOMAT'HUTHBIE KOJIEBAHU S

5.1.1 Koneb6arenbnas cucrema. CBoOOIHBIE KOJIeOaHus. ['apMoHuUYeckue
kosiebanus. Ilepnon, yacrora, aMmmutyna u ¢asza konedaHui

5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTUYECKU MasiTHUK

5.13 YpaBHeHue FapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoe M JAMHAMHUYECKOE OIMCaHME KOJIeOaTEeNbHOTO
JIBUKECHUS

5.14 [TpeBparienue >HepruyM NpU TapMOHMUYECKHX KoneOaHusx. CBs3b
aMIUIMTYZbl KOJEOAaHWH MCXOJHON BEIUYMHBI C aMIUTUTYyJIaMU
KOJIeOaHU €€ CKOPOCTH U YCKOPEHUS

5.1.5 KoneOarenbuplii  koHTyp.  CBOOOAHBIE  3JEKTPOMAarHUTHBIE
Kosie0aHUsl B UEATbHOM KojeOaTeIbHOM KOHType.  AHalorus
MEXIY MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU KOJICOAHUSMH.
®opmyna Tomcona

5.1.6 3aK0H COXpaHEHHUs YHEPTUH B UJI€aTbHOM KOJIe0aTeTbHOM KOHTYpE

5.1.7 Breinyxaennbie MexaHnueckue konebanus. Pesonanc. Pesonanchas
KpuBasi. BeIHYX/IeHHBIE 3JIEeKTPOMAarHUTHbIE KOJIEOAHNUS.

5.1.8 ITepemennsbIil TOk. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9 Mo1uHOCTH [IEPEMEHHOI0 TOKA. AMIUIATYTHOE U

HeﬁCTBYIOHleC 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA
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5.1.10

Tpanchopmarop. [IpousBoactso, nepenayda u
noTpedIeHUE EKTPUIECKON IHEPTHH. DKOJIOTUIECKUE PUCKU TIPU
MIPOU3BOACTBE 3JIEKTPUYECKON JHEPTHUH. Kynberypa
WCIIOJIb30BAaHMS JJIEKTPOIHEPTHHU B IOBCEAHEBHOM )KU3HU

5.1.11

TexHUYECKHE yCTPOUCTBA: ceiicMorpad, IeKTpUIeCKil 3BOHOK,
JIMHUU 3JIEKTpoIiepesad

5.1.12

[Ipaktuyeckue pabotel. VccrnemoBaHHe 3aBHCHMOCTH IIepHOJa
MaJIbIX KoJjeOaHWH Ipy3a Ha HUTU OT JJIMHBI HUTH U Macchl Irpysa.
HccnenoBanue MepeMEHHOr0 TOKA B LEMM U3 ITOCIEAO0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTyIIKU U PE3UCTOPA

5.2 MEXAHUWYECKUE N 9JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHuueckue BOJIHBI, YCIOBUsS pacnpocrtpanenud. Ilepuon.
CKOpOCTh pacnpocTpaHeHus M JAJUHAa BOJIHBL. llonmepeunble u
IIPOJIOJIbHBIE BOJIHbI

5.2.2 Nurepdepentiusa u qudpaxiys MEXaHUUIECKUX BOJTH

523 3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Boicota ToHa. TemOp
3ByKa

524 DNEeKTpOMarHuTHbIE BOJIHBIL. Ycnosus U3IIy4EHUs
AJIEKTPOMArHUTHBIX BOJIH. B3aumnas OpHEHTaIUs
BekTopoB E, B V B 35ieKTpOMarHuTHOH BOJIHE B BAKYyMe

525 CBolicTBa 3J€KTPOMAarHUTHBIX BOJH: OTpPa)KEHHE, IPEIOMIICHHE,
HOJIApU3aLHs, T paKIys, uHTepdepeHIus. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6 [Mkana AIIEKTPOMArHUTHBIX BOJTH. [Tpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpyHIMIIBI paguOCBS3U U TeNneBUAeHUA. Pagnonokanus.
DJEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPeJIb

5.2.8 TexHuueckue  yCTpOWCTBA:  MY3bIKAaJIbHBIE  MHCTPYMEHTHI,
yIbTpa3ByKoOBasi JAMArHOCTHKAa B TEXHUKE W MEIWLIMHE, pajap,
paluoNpHUEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neusb

53 OIITUKA

5.3.1 IIpssMonrHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOU cpene.
JIyu cBera

532 Otpaxkenue CBeTA. 3aKOHBI OTpaKEHMS CBETAa.
[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKalie

533 IIpemomiieHue CBETa.  3aKOHbI  IPEJIOMIICHUS CBETAa.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

534 IlonHoe  BHyTpeHHee OTpaXCHHUE. [IpenenpHbIii yroi

MTOJTHOTO BHYTPEHHETO OTPAKEHUS
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5.3.5 Hucniepcust ceeta. CinoxHBbIN cocTaB 6emoro cera. [[er

5.3.6 Coluparomye u paccerBaromue JUH3bl. ToHKas muH3a. DOKyCHOE
paccTossHME W ONTHYecKas cuiia TOHKOM nmH3bl.  [locTpoenue
n300paxeHuit B coOMparOIMX U PACCEUBAIOLIUX JIMH3aX.
dopmyJsia TOHKOH JMH3bL. Y BEJIMYCHUE, JaBAEMOE JIMH30M

5.3.7 [Ipenenbl TPUMEHUMOCTH F€OMETPUYECKON ONITUKU

5.3.8 Wutepdepenuss  cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBUS
HaOrOICHUS MaKCUMYMOB " MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX
HUCTOYHHUKOB

539 Hudpakuus  cera. JudpaknmonHas  pemerka.  YcioBue
HAOJTIOICHUS TJIABHBIX MaKCUMYMOB npu naJIcHUM

MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceera

5.3.11 TexHuueckne  ycTpoHCTBa:  OYKHM, Jiyma,  (oToammapar,
NPOCKIIMOHHBIN ammapar, MHKpPOCKOII, TEJECKOM, BOJOKOHHAsS
ONTHKA, TU(PAKIMOHHAS PEIIETKA, TIOISIPOHT

5.3.12 [IpakTuueckue paboTel. M3mepeHue mokazaress MPETOMIICHHS.
HccnenoBanne CBOWCTB uW300paxeHwWid B nuH3ax. HaOmromeHue
JIMCTIEPCUU CBETA

6 RJIEMEHTbI CHHELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1 I'paHuLIBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynmaTel
TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJIYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEHA

6.2 OTHOCUTEITHFHOCTH OJIHOBPEMEHHOCTH. 3ameyieHue
BPEMCHH U COKpAIICHUC NJINHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YacTHUIIbI

6.4 CBs3p Macchl C DHEPrHe W HMMITYJIIBCOM CBOOOHOM YacCTHIIBL.
DHeprus Mokosi CB0OOOIHOM YaCTHIIBI

7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITHKH
7.1.1 ®otonbl. opmyna [1nanka cBs3u sHEpruu GOTOHA C €ro YaCTOTOM.

OHeprusi U UMITYJIbC GOTOHA

7.1.2 OtkpblITHE U  HUCCIIEOBaHUE dortorddexra. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa

7.1.3 VYpaBHenue DiiHmreitHa s ¢porodpderra. «KpacHas rpaHuna
doroapdexra
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7.14 Jasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XHMHYECKOE IEHCTBUE CBETA

7.1.6 TexHauveckue yctpoicTBa: (HoTodsIeMeHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/

7.2 CTPOEHUE ATOMA

7.2.1 Mopens aroma  TomcoHa. Omwitel  Pesepdopna 1o
HCCIIEIOBaHUIO cTpoeHus atoMa. [InanerapHas moaens aroma

7.2.2 [Toctynatel bopa. Wsnydyenwe wu morjomeHwe (GOTOHOB NIpH
IepexoJie aromMa € OJHOIO YpPOBHS JHEPruy Ha Apyrou. Bujel
cnekTpoB. CIIeKTp ypOBHEH SHEPruu aToMa BOJ0poAa

723 BonHoBeIe cBolicTBa yactull. Bomusl ae bpoiinsa. KopnyckynapHo-

BOJTHOBOM Jyanu3M. [[udpakius 3IeKTpOHOB Ha KpUCTaIIax

7.2.4 CnoHTaHHOE M BBIHYKICHHOE M3Iy4eHHE. Y CTPOMCTBO U
MPUHLIKI PabOTHI J1a3epa

7.2.5 TexHuueckue yCTpOICTBA: CIEKTPaJIbHBIN aHanu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6 [IpakTuueckue paboThL. Hab6monenue JUHENYaToro
CHeKTpa

7.3 ATOMHOE PO

7.3.1 Mertonabl HaOMIOAEHUS W PETUCTPALMM BJIEMEHTAPHBIX YaCTHIL

7.3.2 OtkpeiTie  paauoaktuBHOCTH.  OmbiTel  Pesepdopma  mo
ONpEENIEHUI0 COCTaBa PaJUOaKTHUBHOro u3iaydeHus. CBoiicTBa
anb(a-, 6era-, raMma-uznydeHus. BrnusHue paguoakTUBHOCTH Ha
JKUBBIE OPraHU3MbI

7.3.3 OtkpelTHe mnpoToHa W HeuTpoHa. HykioHHas wMonens sapa
I'eitzenOepra — MBanenko. 3apsn sapa. MaccoBoe 4uciio sijpa.
N3otomnsl

7.3.4 Anbda-pacniaz. DJIEKTPOHHBIM W TO3UTPOHHBIA OeTa- pacmaj.
I"amma-u3myuenue. 3aKOH paJuoaKTUBHOIO pacnaja

7.3.5 OHeprus cBs3U HYKJIOHOB B spe. S nepHble cuibl. JlegekT Macchl
aqpa

7.3.6 SInepusle peaknuu. JleneHue U CUHTE3 sep

7.3.7 SAnepubiii  peaktop. TepmosiaepHsiii cunTe3. IlpoGnembl U
NIEPCIIEKTUBBl SIACPHOM DHEPreTUKU. OKOJIOTUYECKUE ACIEKThI
SAJIEPHOMN SHEPTETUKH

7.3.8 DneMeHTapHbIe YaCTHLIBIL. OtkpbiTHE MIO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9 TexHuueckue ycTpoicTBa: JO3UMETp, kKaMepa Bunbcona, saepHblIit

peakTop, aToMHas 6omba
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7.3.10

[TpakTudeckue paboTsl. MccnenoBanue TpekoB 4acTHIL (1O
rOTOBBIM (poTOorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun  3Besmnoro HeOa. CosBe3aus, SpKUE  3BE3MIBI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucrema. [imaneTsl 3eMHOM rpynnbl. [aHeThI-ruranThbl
U UX CHYTHUKH, KapJaHKOBBIC TuIaHeThl. Manbie Tena CoiHeYHOM
CUCTEMBI

8.3

Commnrre, dotochepa u  armocdepa. Conneunas
AKTUBHOCTh

8.4

HcTtounuk 3neprun CosHLa U 3B€3]]

8.5

3B63I[BI, HX OCHOBHBIC XapaKTCPHUCTHUKHU: MacCCd, CBCTUMOCTD,
paauyc, TeMIICparypa, Hux B3alMOCBA3b. Z[I/Ial“paMMa
((CHGKTpaJ'IBHHﬁ Ki1acC — CBCTHUMOCTbB). 3B63I[BI IJIaBHOM
IoCJIICA0BATCIIBHOCTH. 3aBUCHMOCTD

«Macca — CBETUMOCTB» IJIi 3BE3 /] IJ1aBHOM IoCJICA0BATCIIbHOCTHU

8.6

BHYTpeHHee CTPOCHUC 3BC3I. COBpeMCHHBIC npeacCTaBJICHUA O
MMPOUCXOKACHUHN U DBOJIIOLUN COJIHIIa " 3BC31. OTallbl >KU3HU 3BC31

8.7

Mneunsnii Ilyre — nHama ['anaktuka. CnupanbHas CTpPYKTypa
I'anakTuky, pacrnpeneneHue 3Be3l, raza u nelid. Ilonoxenue u
newkenue Connna B Tamaktuke. [lnockas u  cdepuueckas
nozcucrtemsl ['anakTuku

8.8

Tunel ranaktuk. PagumoramakTuku u KBa3aphl. IlepHLIe ABIPHI B
AApax rajJJakTHUK

8.9

Bcenennas. Paciimpenue Beenennoil. 3akon Xa66mna. Paz6eranue
ranakTuk. Bospact u pagmyc Bceenennoil, teopus bosbmioro
B3pbIBAa. Mozeinb «ropsiueit BeenenHony. PenukToBoe nsinyueHue

8.10

MacmrabHast cTpykTypa BcenenHoil. MertaranakTuka.
Heperennble mpo0i1eMbl aCTPOHOMHUH
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