[puiaoxenne k Padboueii nporpamme
cpeHero oomero o0pazoBaHusi
no ¢pusnke (0a30BbIii YPOBEHDb)

IHHEPEYEHb (KOAUPUKATOP) PACIIPEAEJIEHHBIX ITO KJIACCAM ITPOBEPAEMBIX
TPEBOBAHWI K PE3YJIbTATAM OCBOEHMSI

OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBI CPEJTHEI'O OBILIETO
OBPA3OBAHUA U DJIEMEHTOB COIEPKXAHUA 110 PU3UKE

B ¢enepanpHBIX U pEerHOHAIBHBIX MPOLEAYPAX OICHKH KayecTBa OOpa3OBaHUS HCIOIb3YETCS
nepevyeHp (KoaupuKaTop) pacmpenesieHHbIX MO KJIaccaM IMPOBEPSIEMBIX TPEeOOBAaHHMM K pe3ylbTaTam
OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl CpeJHEro oOmero oOpa3oBaHMs U 3JIEMEHTOB
coJiep>kaHus o (hu3mKe.

10 KJIACC

IIpoBepsiemble TpeOOBaHMS K pe3y/ibTATaM 0CBOEHMSI OCHOBHOM 00pa30BaTeILHON MPOrpaMMbl

Kon IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NPoBePsSIEMOro 00pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero 0o0pa3oBaHus
pe3yJabrara

10.1 JleMOHCTpHUpOBAThH Ha npuMepax POJIb u MECTO bu3uku B
dbopMUPOBaHUN COBPEMEHHOW HAYYHON KApTUHBI MUPa, B Pa3BUTHH COBPEMEHHOM
TEXHHUKHU Y TEXHOJIOTHI, B TPAKTUYECKON AEATEIbHOCTH JIFOACH

10.2 YuuThiBaTh TpaHUIBl MPUMEHEHUS M3YYCHHBIX (U3MUYECKUX  MOJICNICH:
MaTepHuaibHasi TOUKa, MHepIalbHas CUCTeMa OTCUeTa, a0COIIOTHO TBEPIOE TEIIO,
WJICANIbHBIN T'a3; MOJIEIIA CTPOCHUS ra30B, KUJKOCTEH | TBEPJBIX TEJ, TOUCUHBIN
AIIEKTPUICCKUH 3apsiT — P pelieHIH (PU3NIeCKHuX 3a71a4

10.3 PacniozHaBath (usndeckue siBieHUs (MpoLecchl) M OOBSICHATh UX HA OCHOBE

3aKOHOB MCXAaHUKH, MOHGKYHHpHO-KHHCTquCKOﬁ TCOpUU CTPOCHUA BCIICCTBA
u SJICKTPOANHAMUKHU PaBHOMCPHOC U paBHOYCKOPEHHOC HpﬂMOJII/IHeP'IHOe
JABHKCHUC, CBO60I[HOC naaeHue TEJI, ABWIKCHUC II0 OKPYKHOCTH, HWHCPLUA,
B3aUMOCHCTBHUE TCII, I[I/I(i)(l)y3I/IH, 6p0yHOBCKO€ ABUIKCHUC, CTPOCHUC JKUIKOCTEH
U TBCPABIX TCJI, ©BMCHCHHC o0BeMa Tell IIpU Harp€BaHU (OXJ'Ia)K,Z[eHI/II/I), TCIIJIOBOC
paBHOBECUC, HUCIIAPCHUEC, KOHACHCAIHA, TUIABJICHUC, KPUCTAJIIIN3aluA, KUIICHUC,
BJIA’KHOCTBH BO34yXad, ITOBBIILICHUEC JAaBJICHUA I'a3a IIpU €ro HarpCBaHuM B 3aKPbITOM
cocynec, CBA3b MCKAY IapaMETpaMHd COCTOSAHHA Ta3a B HU30IpOoLHECcCax;
OJICKTpU3auuA TCII, B3aHMOHeﬁCTBHe 3apsAa0B
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10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, HCIOJNb3Yys (PU3MUECKUE BEITUYHHBIL:
KOOpJUHATa, MyTh, IEpeMEelIeHHe, CKOPOCTh, YCKOpEHHEe, Macca Tejla, CHUia,
UMITYJIBC TeJla, KWHEeTUYeCKasl SHEePTus, MOTeHIIUaIbHas YHEPIUsl, MEXaHU4YeCcKas
pabora, MexaHM4YecKas MOIIHOCTb, MpPH OMNHCAHUU NPABUIBLHO TPAKTOBAThH
(bu3MyecKui CMBICT HCMONb3YEMbIX BEIUYMH, UX OOO3HAYEHUS WM €IUHUIIbI,
HaXOIUTh (POPMYJIbI, CBSI3bIBAIOUINE JaHHYIO (DU3MUECKYIO BEIHUUHY C APYTUMU
BEJTMYMHAMU

10.5

OnuceiBaTh U3Y4YECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIOIb3Ys
¢du3nueckrue BENWYHMHBI: JIABJICHHE Ta3a, TeMmIeparypa, CPelHss KUHEeTHYecKas
SHEPrusi XAOTHYECKOTO [BHKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4HAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEpTUs, padoTa rasa, koadpduunent
[I0JIE3HOT'O JECWCTBUS TEIUIOBOTO JIBUraTelss; IPU ONUCAHUM IPaBUIIBHO
TPaKTOBaTh (PU3UYCCKUI CMBICT HCIIOJIb3YEMbIX BEIMYWH, MX OOO3HAYCHHS U
€IMHHUIIBI, HAXOIUThH (DOPMYJIBI, CBSA3BIBAIONINE TaHHYIO (PM3HUSCKYIO BEJTMYUHY C
JIPYTUMU BETUYHHAM

10.6

OnuceiBaTh HU3YYCHHBIC QJICKTPHUYCCKUC CBOMCTBA BCIICCTBA H
QJICKTPHUUYCCKUC ABJICHHA (Hpoueccm), HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCINYHHBI:
SHGKTpI/I‘{CCKHﬁ 3apsa, OSJICKTPUYCCKOC II0JIC, HAIIPAKCHHOCTb I10JI4,

IIOTEHIMAl, Pa3HOCTh  IIOTEHLMAJOB; IIPX ONMCAHNUU IPABUIBHO TPAKTOBATh
(Gu3NYeCKUi CMBICT HCIONB3YEMbIX BEIUYMH, WX OO0O03HAUYEHUS W €IWHUIIB,
YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH
BEJIMYHHAMHA

10.7

aHAIM3UPOBATh (PU3MYECKHUE TIPOILIECCHl M SBJIEHUSA, HUCIONB3Ys (U3HUUECKUE
3aKOHBI U TIPUHITUIIBL: 3aKOH BceMupHOro TaroteHus, |, 11 u 111 3akonsr HetoToHa,
3aKOH COXPAHEHHMS MEXaHWYeCKOW OHHEPruu, 3aKOH COXPaHEHHUS HWMITYJIbCa,
MPUHIIMIT CYMEPIIO3UIIMU CHJI, TIPUHIIMIT PAaBHOIPABUS WHEPIIUAIBHBIX CHCTEM
OTCUE€Ta; MOJIEKYJSPHO- KHMHETHYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBSI3b CPEIHEW KUHETUYECKOW HEPrUHU TEIUIOBOTO JABUKEHUS MOJEKYI
¢ abCOIIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOIUHAMUKH; 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsiia, 3akoH KynoHa; mpu 3TOM pas3iuyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE U YCIOBUS (TPaHUIIBL,
00J1aCTH) TIPUMEHUMOCTH

10.8

OOBSACHATH  OCHOBHBIE  NPUHLIMIBI  JAEMCTBUS ~ MalluH, HOpuOOpoOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCIOBUS MX 0€30MacHOr0 MCIOIb30BAaHUS B
[IOBCEIHEBHOM KU3HU

10.9

BBIOTHATE 9KCTIEPUMEHTBHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUN U TIPOIIECCOB
C HCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX H3MEPEHUI; TP 3TOM (HOPMYIHUPOBATH
npobneMy (3a7ady) ¥ THIOTE3y y4eOHOTO dKCIEPUMEHTA, COOMPaTh YCTAaHOBKY
U3 MPEAJI0KEHHOT0 000PYA0BaHUSL, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEpPEHUS] (PU3NYECKUX BEIWYHMH, MPHU
3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 H3MEPEHHs U UCIOJIb30BaTh U3BECTHBIC
METO/IbI OLIEHKH ITOTPEIHOCTEN N3MEPEHNI
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10.11

Hccnenosath 3aBUCUMOCTH MEXIY — (QU3UUYECKUMHU BEJIMYMHAMU C
HCIIOJIb30BAHNUEM MPSAMBIX M3MEPEHUN; MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(buKkcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTU (U3MUYECKUX BEJIIMYMH B
BUJIE TaONHI U TpaUKOB, AeNaTh BBIBOJBI IO pe3yJbTaTaM UCCIEI0BaHUS

10.12

CoOnromate mpaBmiia 0€30MacHOrO TpyAa NpPU TMPOBEICHHM WCCICIOBAHUN B
paMKax yd4eOHOro HSKCHEpUMEHTa, y4eOHO- HCCIEeNOBATEIbCKOW M IMPOEKTHOU
JESITeTbHOCTH C MCIIOJIb30BAHHUEM HM3MEPHTEIBHBIX YCTPOMCTB U J1a00paTOpHOTO
o0opynoBaHUs

10.13

Pemate pacueTHble 3aauM ¢ SBHO 3aJJaHHON (PU3MYECKOM MOJIENbIO, UCTIONb3YS
(bu3nyeckre 3aKOHbI U IPUHIMIIBI; HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4l BEIOUpPATh
¢u3MYecKyr0 MOZENb, BBLACTATh (PU3MUYECKHE BEIMYUHBI U (POPMYIIBI,
HEOOXOAUMBIE Il €€ pelICHUs, MPOBOAUTH PAcyeThl M OLECHUBATH PEAIbHOCTD
MOJTyYEHHOT0 3HAUCHUS (PU3MUECKON BEITUYHHBI

10.14

Pemrate xadecTBEHHBIC 3aaa4yu: BBICTPAHMBATH JIOTHYCCKHU HCIPOTUBOPCHUBYIO
LCTIOYKY paccyxcz[eHHﬁ C OHOpOI>'I Ha H3YUYCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTU U
(1)1431/1qec1<ne SABJICHUA

10.15

Hcnonp30BaTh MpHU pemieHnH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U IPEJCTABICHUS
y4yeOHOM M Hay4YHO-NONYJSPHOM HH(POPMALMU, MNOJIYYEHHOW M3 pa3IMYHbIX
MCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh MOJIydyaeMyro HH(opMaIuo

10.16

[IpuBoauTE MpUMeEpHl BKIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX- (DU3UKOB B
pa3BUTHE HAyKd, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI

10.17

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOM KU3HU JUIS
obecrieyeHrs: 0€30MacHOCTU MPH OOPALIEHUH C TPUOOPaMU U TEXHUYECKHMU
YCTPOWCTBAaMH, JUISL COXPaHEHHUS 3I0POBbS M COOJIIOAECHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH cpele

10.18

PaGorats B rpymne ¢ BHINOIHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO pacHpeleNsiTh OO0S3aHHOCTH W IUIAHUPOBATh
NEeSTeIbHOCTh B HECTaHJApPTHBIX CUTYallUsAX, aJeKBATHO OLEHUBATh BKJIaj
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIIbI B pELUICHHE paccMaTpuBaeMoi mpoOaemMbl

HpOBepHeMble JIEMEHTDI COACPIKAHUA

Kon Kon IIpoBepsiemble 3JIEMEHTBI COJIePKAHUA
pa3aena NPOBEPAEMOro
3J1eMeHTa
1 OU3NKA UMETOAbI HAYUHOI'O I[TO3HAHUA

11 ®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

MopenupoBanre (pu3nueckux sIBICHUN W TporeccoB. Haydnbie
runore3pl.  Pu3nMyeckue  3aKOHbI W Teopud.  ['paHuUubI
MPUMEHUMOCTH (PU3UIECKHUX 3aKOHOB. [I[pMHIIMIT ~ COOTBETCTBHSI.
Pons U MEeCTO ¢u3uku B GOPMUPOBAHUM COBPEMEHHOMN
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOU JEATEIbHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe BHKeHUE. OTHOCUTEIBHOCT MEXAHUYECKOTO
nBuxkeHust. Cucrema orcuera. Tpaekropust

2.1.2

[lepemenienue, CcKopocTh (CpeAHsii CKOPOCTh, MIHOBEHHAs
CKOPOCTbh) U YCKOPEHHE MaTepHaIbHOM TOUKH, UX MPOESKIIUU HA OCU
cucteMbl KoopauHaT. CloXXKeHHE TEePEeMEIICHU U CIIO0XKCHHUE
CKOpOCTEl

2.1.3

PaBHOMepHOG H PABHOYCKOPCHHOC prlMOJ’IHHGfIHO@ JABHMXXCHUC.
Fpa(I)I/IKI/I 34aBUCUMOCTH KOOPAHUHAT, CKOPOCTHU, YCKOPCHUA, ITYTU U
IICPEMCIICHU S MaTCpHaHBHOﬁ TOYKHU OT BpCMCHU

2.14

CroOoaHoe najieHue. Y CKOpeHUe CBOOOTHOTO TaICHUS

2.1.5

KpuBonuneiinoe JBIDKEHHE. PaBHOMepHOE JIBIDKEHHE
MaTepUAIbHOW TOUYKH 110 OKPYKHOCTH. YTJI0Bas CKOPOCTb,
JIMHenHas ckopocts. Ilepuon  m gacrora. LleHTpocTpemurensHOe
yCKOpeHue

2.1.6

TexHuueckue YCTPOﬁCTBaI CIINAOMCETD, JABHXXCHUC
CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPEaAAYN

2.1.7

[Ipaktuueckne paboTel. M3MepeHHe MTHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IIYTSIMH, [PONUIECHHBIMU
TEJIOM 3a MOCJIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBUKEHHHM C HA4YaJbHOW CKOPOCTBIO, PABHOMU
Hynt0. HM3yueHne JBWKEHMS IIApUKAa B BSI3KOW JKHJIKOCTH.
N3yuenune nBuxeHus tena, OpOIIEHHOTO TOPU30HTAIIEHO

2.2

JTIMHAMUKA

2.2.1

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

2.2.2

Macca rena. Cuna. [IpuHIMND cyneprno3unuu cui

2.2.3

Bropoit 3akoH HsprooToHa 18 MaTepUANbHOW  TOYKH B
nneprmansHoil cucteme orcueta (MCO). Tpernii 3akon HproToHa
JUISL MaTE€PUATIBHBIX TOYEK

2.2.4

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

2.2.5

Cua ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHS CKOJIBKEHUS M cuja
Tpenus: nokos. Koapoumment tpenus. Cuna cOnpoTUBICHUS TPU
JIBMKEHUU TeJa B )KUJIKOCTHU WJIU Ta3e

2.2.7

HOCTyHaTeJ'IBHOG 1 BpalaTCJIbHOC ABUXCHHUC abCOIIOTHO TBEPAOIro TCjia

2.2.8

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

2.2.9

TexHHMYecKue YCTpOﬁCTBai INOAIIMUITHHUKH, JBHXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuyeckne paboTel. M3yueHume ABMKEHHs Opycka 110
HAKJIOHHOW  IUIOCKOCTH IOJ] JICMCTBUEM  HECKOJIBKHUX  CHIL
HccnenoBanne 3aBUCHMOCTM  CWJI  YIIPYTOCTH, BO3HUKAIOUIUX B
nehopMuUpyeMoOl TMPYKMHE U PE3UMHOBOM 00pasiie, OT BETUYUHBI
ux gedopmanuu. MccnenoBanue yciaoBUM paBHOBECHSI TBEPIOTO
TeJ1a, UMEIOILEr0 OCh BPALLICHUS

2.3

3AKOHbI COXPAHEHIMA B MEXAHUKE

23.1

HNMnynsc MatepranbHON TOUYKH, CHCTEMBI MATEPUAJIbHBIX TOYEK.
HNMnynbse cuiibl 1 U3BMEHEHUE UMITYJIbCA Teja

2.3.2

3aKOH  COXpaHEHUs umnynsca B HCO. PeaktusHOe
JBHKEHUE

2.3.3

PaGora cuibl

2.34

MonIHOCTE CHIIBI

2.3.5

Kunernueckas OHEPIHUsia MaTepHaHLHOﬁ TOYKH. TeopeMa )
KHUHETHYECKOM SHEPIrUun

2.3.6

ITorenuumanenas oSHeprusd. lloTeHuuanbHas dSHeprus ympyro
nepopMUpOBaHHON npyxuHbL. [loTeHlIManbHas »Heprust Tena
BOJIN3M OBEPXHOCTH 3eMITU

2.3.7

IloTeHumanbHblE W HEMOTEHIUAIBHBIE CHIIBI. CBs3b pa6OTBI
HEIMOTEHIIMAIBHBIX CHJI C HM3MEHEHHMEM MEXaHHYeCKOM SHEPIUun
CHCTEMBI T¢I, 3aKOH COXpPaHCHUA MEXaHUYECKOH SHEpPIrUuun

2.3.8

anyrne W HEYIIPYTUC CTOJIKHOBCHU A

2.3.9

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

2.3.10

[Ipaktrueckue paboTel. M3ydeHwe CBSI3M CKOPOCTEH Tenm NpH
HeynpyroMm yzaape. MccrnegoBanue cBA3M  pabOThl  CHJIBI  C
M3MEHEHNEM MEXaHUYECKOW SHEPTUHU Tema

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

3.11 OcCHOBHbBIE TOJIOXKEHHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPHH.
bpoynoBckoe nBmwxkenue. Huddysus. Xapakrep IBWIKEHUS U
B3aMMO/ICHICTBHS YaCTHI] BEILIECTBA

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

3.1.3 Macca mounekyn. KonudectBo BemectBa. IlocTosiHHas ABoraapo

3.14 TennoBoe paBHoBecue. Temneparypa u ee usmepenue. [lkana
temriepatyp Llenscus

3.15 Mopnens HJICAIbHOTO rasa. OcHoBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUIECKOI TEOpUH UIeaTbHOTO Tra3a

3.1.6 AOcomroTHas TeMmIeparypa Kak Mepa CpeaHeH KHHETHYCCKOM
SHEpPIUH TEIJIOBOTO JBM)KEHHUs dacThil rasza. lllkama temmeparyp
KenbBuHa

3.1.7 VYpaBuenue Knaneitpona — Menaeneena. 3akoH JlaibroHa

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

3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETP, OapoMeTp

3.1.10 [IpakTuueckue pabotbl. M3MepeHune macchl BO3JyXa B KJIACCHOU
KomHare. VcciemoBaHne 3aBUCHMOCTH MEXIY NapaMeTpamu
COCTOSIHUS pa3peKEHHOT0 Tasa

3.2 OCHOBbBI TEPMOJANHAMUWKHU

321 Tepmonnnamuyeckas cucTema. BuyTpennss SHEprus
TEPMOJIMHAMHYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHHS

3.2.2 KonuyectBo TemioTsl u paboTta. BHyTpeHHss 3Heprus
OJTHOATOMHOTO UJE€aJIbHOI0 rasa

3.2.3 Buer TeTIoTepeIavuu: TETJIONPOBOHOCTb, KOHBEKIYS,
uznydeHue. TemnoeMKocTh Tena. YenbHas TEeIIOEMKOCTb
BelecTBa. PacueT komuvecTBa TEIUIOTHI IPH TEIUIONepeade

3.24 [TepBeiii 3ak0H TepMoAMHAMHKHU. [IprMeHeHHEe MepBOro 3aKoHa
TEPMOJIMHAMHKH K H3oIporieccaM. ['paduueckas mHTEpIIpeTaus
paboThI Ta3a

3.25 TennoBeie MamuHbl. [IpUHIMIBI JEHCTBUS TEMJIOBBIX MAIIHH.
[Ipeobpa3zoBanusi >HEPruM B TEIUIOBBIX MamnHax. KoaddwumumeHt
none3noro nevictBus (manee — KIIJ[) termoBoit mMamumubl. [y
Kapno u ero KI1/|

3.2.6 Bropoii 3akon TepmoauHamuku. HeoOpatumocTh mpoleccoB B

npupoge. TeruoBele aBUTATENU. OKOJIOTMYECKHE TPOOJIEMBI
TEIUIOPHEPTeTUKHI
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3.2.7

TexHuueckue YCTpOIMCTBa: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

3.2.8 [IpakTuueckue paboTHI. N3mepenne yIenbHON

TETJIOEMKOCTH
3.3 ATPEI'ATHBIE COCTOSAHNMA BEIHLIECTBA. ®A30BBIE [TIEPEXO/1bI

3.3.1 [MapooOpa3zoBanue u KOHACHcanus.  lcmapeHHWe W KUIICHHE.
VY nenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTypbl
KHUIICHUS OT JIaBJICHUS

3.3.2 AbcomoTHas U OTHOCHUTENbHAs BIQKHOCTh  BO3/yXa.
Haceiennsiit nap

3.3.3 Tsepnoe Teno. Kpucramnmueckue u amopgHbie Tena. AHU30TPOIHUS
cBoiicTB  KpuctaysioB. JKuakue kpucramibl. CoBpeMEHHbIE
MaTepHabl

3.34 [1naBnenue U KpHUCTaUIM3ausl. VY nenbHast TEIIoTa
raBnerus. CyOmumarus

3.35 YpaBHeHHE TEIIIOBOTO OanaHca

3.3.6 TexHnueckue ycTpoicTBa: TMTPOMETP U IICUXPOMETP, KaTOPUMETP,
TEXHOJIOTUH HOJIY4YEHUSI COBPEMEHHBIX MAaTE€PUAIOB, B TOM
qyciae HaHOMATepUaloB, U HAHOTEXHOJIOTHH

3.3.7 [IpakTuueckue pabotel. 3MepeHue BIa)KHOCTH BO3/1yXa

4 DJIEKTPOIMHAMUKA
41 SJIEKTPOCTATHUKA

41.1 DnekTpuzanus Teyn. DJIeKTpuueckuil 3apsia. [[Ba Buma
JIEKTPUUECKUX 3apsi/IOB

412 IIpoBOAHMKY, TUANEKTPUKH U MTOTYITPOBOIHUKA

413 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsiia

414 B3aumopeiictBue 3apsaoB. 3akon Kynona

415 DnekTpuyeckoe nose. HampspkeHHOCTh anekTpruueckoro noss. [puniun

CyHCpHo3uLnuu. JInanu HAIIPsS’KEHHOCTHU 3JICKTPHUICCKOI'O IOJIA

4.1.6 Pabora cun snexrpocratuueckoro moss. [Torenuman. PazHocts
MOTEHINAJIOB

4.1.7 [IpoBogHMKHM u JUDIIEKTPUKH B IIOCTOSSHHOM
AIIEKTPUUYECKOM IToJIe. J{MameKTpraecKkas MpOHUIIAeMOCTh

4.1.8 DnekTpoeMKocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh  IJIOCKOIO
KOH/IeHCaTopa. DHeprus 3apspkeHHOro KOHAeHcaTopa

419 TexHnueckue yCTpOHCTBA: ANEKTPOCKOTI, ANEKTPOMETP,
ANIEKTPOCTATUYECKAs 3amumrTa, 3a3eMIIeHHe

ANEKTPONpPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
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4.1.10 [IpakTyeckue pabotel.  M3mepenue AIEKTPOEMKOCTH

KOH/IEHCAaTopa
4.2 [NOCTOAHHbBIN SJIEKTPUYECKMHM TOK. TOKHU B
PA3JIMYHBIX CPEJAX

421 VYcnoBus CymecTBOBaHUS IOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuiia Toka. [TocTosHHBIN TOK

422 Hanpspkenune. 3akon OMa jy1s1 y9acTKa ey

4.2.3 DNeKTpUUYECcKOe COMTPOTUBIICHUE. Y IETTbHOE CONPOTHUBIICHUE BEILIECTBA

424 IlocinenoBarenbHoOE, napauIesIbHOE, CMeIIaHHOE
COEIMHEHUE MTPOBOIHUKOB

4.2.5 Pabota sanexrpuyeckoro Toka. 3akoH Jxoyins — JIeHma

4.2.6 MONIHOCTB JIEKTPUUECKOTO TOKA

4.2.7 anekTpoaBrkymas cuna (manee — DJIC) u  BHYTpeHHee
COMPOTUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma [ TOJHOU
(3aMKHYTOI) 251ekTpuueckoit nenu. Koporkoe 3ambikaHne

4.2.8 DNeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTD
CONPOTHUBIICHHS METAIJIOB OT TeMIeparypbl. CBEpXIIPOBOJMOCTh

429 DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [MonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH
noJIynpoBoIHUKOB. CBo¥CTBa p-n nepexoxa. [lomynpoBogHUKOBbIE
PUOOPHI

4211 DONEKTPUUECKUA TOK B  DJIEKTPOJIUTAX. DJIEKTPOIUTHUECKAS
arcconuanus. DIEeKTPOIn3

4212 Onektpuuecknd  ToKk B razax.  (CaMoCTOATENbHBIA H
HECaMOCTOSITENIbHBIN pa3psi. Pa3nuuHble TUITBI cCaMOCTOSITEIBHOTO
pazpsaa. Monaus. [1nazma

4.2.13 TexHnueckue ycTpoHCTBa: aMIEepMETp, BOJBTMETP, PEOCTAT,
HCTOYHUKH TOKa, AIIEKTpOHArpeBaTebHbIe puOOopHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPBI, TEPMOMETpP CONPOTUBIICHHUS,
BaKyyMHBIN IO/, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIH MO/, TaJbBaHUKA

4.2.14 [IpakTnueckue paboTHI. N3yuenune CMEILIaHHOTO

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

HpOBepﬂeMble Tpeﬁonamm K pe3yJibTaTaM 0CBOCHUA OCHOBHOI OﬁpaSOBaTeﬂbHOf/i

NMPOrpaMMbl
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
MPoBePSIEMOro o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 001Iero 00pa3oBaHus
pe3yJabTara
111 JIeMOHCTpHUpOBaTh Ha npumepax poJIb u MECTO ¢u3uKn B

(bopMHpOBaHUY COBPEMEHHON HAyYHOH KApTHHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKON JEATEIBHOCTH JIIOACH, LIETIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4YUTBIBaTh TPAHUIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJIEIICH: TOUYSUHBIN
AIIEKTPUUECKUI 3apsi, siIepHast MOJIeNb aTOMA, HYKJIOHHAs! MOJIeNTb aTOMHOTO Ipa
NIpU peuIeHnH PU3NIECKUX 3a1a4

11.3

PacniosnaBate (usndeckue siBieHHs (TMPOLECCH) M OOBSICHATH HUX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMHKH U KBAHTOBOW (PM3HKU: AIEKTPHUUECKAs TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, JICKTPOMarHUTHAasE HMHAYKIUS, JACHCTBHE MArHUTHOTO TOJS Ha
MPOBOJIHUK C TOKOM M JBMKYIIMKCS 3apsij, JIEKTPOMArHWTHBIE KOJEOaHUS U
BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHHE, IpeIoMIICHHE,
uHTEephepeHIys, audpakiuus U NOJISIpU3aLMsl CBeTa, AUCIEPCUs CBETa,
dotoanexktpuyeckuii apdext (poroaddexT), cBeToBOE NaBIeHIE, BOSBHUKHOBEHUE
JMHEWYaToOr0 CIHEKTpa aromMa BOJOpPOJA, €CTECTBEHHAss M HWCKYCCTBEHHAS
PaIoaKTHBHOCTh

11.4

OnuchiBaTh M3y4YEHHBIE CBOMCTBAa BELIECTBA (IJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKUE,  DJJEKTPUYECKYI0  IMPOBOJUMOCTb  PAa3lMUHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHUS (IIPOLIECCHI), UCHOJb3YS (U3MUECKHE BEIUYHHBIL:
JJIEKTPUYECKUN 3apsifl, CUJIA TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, DIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh mnoTeHuuanoB, OJC, pabora Toka, HMHIYKLUA
MarHuTHOTO 1oJsA, cuia Amrepa, cwia JlopeHna, MHIYKTMBHOCTh KaTyILKH,
SHEPrus JIEKTPUUECKOr0 ¥ MarHUTHOIO MOJIeH, MepHoJ U 4acToTa KojJebaHui B
Koyie0aTebHOM KOHTYpE, 3apsl M CWiIa TOKa B IPOLECCe T'apMOHHYECKUX
9JIEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSIHHME M OINTHYECKas Cuila
JUH3bI; TPU OINUCAHUU NPABHIBHO TPAaKTOBATh buznyeckuit CMBICIT
UCTOJb3yEeMbIX BEJIMYMH, HX 0003HAYECHUS u €IMHULBI;,  yKa3bIBaTh
(dopMyInbl,  CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTHMMHU
BEJIMYMHAMU
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11.5 OnuceIBaTh N3y4eHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCH, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA,
SHEPIus U UMIYJbC (POTOHA, IEPUO/] OTYPACIIaa, SHEPTHsI CBSI3U aTOMHBIX sJIEp;
IPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICT MCIOJIb3yEMbIX
BEIMYMH, UX O0O3HAUEHUS WM EAMHUIIBI, YKa3blBaTh (POPMYIIbBI, CBA3BIBAIOIINE
JAHHYIO (M3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIWYMHAMH, BBIYMCIATH 3HAUCHHE
(bu3n4ecKoil BeITUUNHBI

11.6 AHanu3upoBath (U3NYECKHE MPOLECCHl M SBICHHS, WCHONB3yd (usmyeckue
3aKOHBI U IPUHIUIEL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEIBHOTO U MapalIeIbHOTO
COEIMHEHUS] IPOBOAHUKOB, 3akoH J[xoyns — JIeHna, 3aKOH 3J1eKTpOMarHUTHOM
WHTyKIIUH, 3aKOH MPSIMOJIMHEHHOT0 PacIpOCTPAaHEHHUS CBETA, 3aKOHbBI OTPAYKCHUS
CBETAa, 3aKOHBI [PEIOMIICHUS CBETa, ypaBHEHUE OWHIITEHA 1715
dotorddekra, 3aK0OH COXpaHCHHSI YHEPTHH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH
COXpaHEHHs D3JEKTPUYECKOro 3apsijia, 3aKOH COXPAaHEHHS MacCOBOTO YHMCIIA,
noctynatsl bopa, 3akoH pPagMOAaKTHBHOIO pacnajna; IMpU 3TOM pa3inyarh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKECHUE U YCIOBHS
(rpanuLbl, 00J1aCTH) TPUMEHUMOCTHU

11.7 OnpenensTb HanpaBlIeHUE BEKTOpa WHIYKIMM MAarHUTHOIO IOJIS
IIPOBOJIHUKA C TOKOM, cujibl AMriepa u cuisl Jlopenia

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

11.9 BBINONTHATE SKCIIEPUMEHTHI IO HCCIICIOBAHUIO (PU3HUECKUX SIBIICHHI U TIPOLIECCOB
C MCIIOJIb30BAaHUEM TIPSMBIX H KOCBEHHBIX U3MEPEHUIl; IPH ATOM (OPMYITHPOBATH
npoOnemMy (3a1a4y) U TUMOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MIPEJIOKEHHOTO 000PYA0BAHUS, TPOBOJAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI

11.10 Ocy1iecTBiATh NpsSMble U KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BEIWYHMH; TNpU
3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO W3MEPEHUS M UCTIOIB30BaTh H3BECTHBIC
METO/BI OLIEHKH ITOIPEIIHOCTEN N3MEPEHU

11.11 HccnenoBaTh 3aBUCUMOCTH (PU3HUECKUX BEIUYUH C UCMOIB30BaHUEM MPSIMBIX
M3MEPEHUH; TIPY 3TOM KOHCTPYHPOBATh YCTaHOBKY, PMKCHPOBATH PE3yIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUE TaOIHI] U TPadHKOB,
JIeNaTh BBIBOBI 10 PE3YJIbTaTaM UCCIEIOBAHUS

11.12 CoOmoiaTh mpaBuiIa OE30MaCHOTO TpyJa MPU TPOBEACHUH HWCCIICOBAHHA B
paMKax yd4eOHOro HIKCHEPUMEHTa, y4eOHO- HCCIIENOBATEIbCKOW M TMPOEKTHOU
JESTETFHOCTH C MCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
o0opymoBaHUs

11.13 Pemate pacdeTHbie 3a1aun ¢ SBHO 3aJaHHOW (PU3MUECKOW MOJIEIBIO, UCIIONIB3YsI
(bu3nyecKre 3aKOHbI ¥ IPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3a7a4u BEIOUPATh
¢bu3nyecKyro Mojeib, BBIICNATh (PU3NYECKHE BEIUYUHBI U (HOpMyIbI,
HEOOXOAMMBIE I €€ pelIeHUs, MPOBOAUTH PacyeThl U OLEHUBATH PEATbHOCTD
MOJTyYEHHOT'0 3HaUeHUs (PU3MUECKON BEITUIMHBI

11.14 Pemate kadecTBEeHHbIC 3aJaud: BBICTpaMBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
IIETI0YKY PACCYKJICHHM C OMOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckre BICHUS

MyHuIMnanbHOE aBTOHOMHOE 00111e00pa3oBarenbHoe yupexaeHue ['mmuazust Ne 104 «Kiraccuueckas ruMHa3HsD
Pabouas mporpamma cpenrero odmiero oopasoBanus mo (husnke (0a30BBII YPOBCHB) 10



11.15

Hcnonp30BaTh mpu pelieHUH Y4eOHBIX 3a7jad COBpPEMEHHbIe MH(OpPMAalOHHBIE
TEXHOJIOTUM IS IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U MPEICTABICHUS
yu4eOHOW W HAYYHO-TIONMYJISIpHOW WHGOpPMAIUHU, TOJYYCHHON W3 pa3iIHMuHbIX
MCTOYHUKOB; KpUTHUECKH aHATU3UPOBATH MOTy4yaeMyt0 HH(pOpMaIIHIO

11.16

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

11.17

[TpuBOAMTH MPUMEPHI BKJIAa POCCHUICKUX M 3apYOEKHBIX yUEHBIX- (DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEI0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOMN JKU3HU LIS
obecrieueHrst 6€30MaCHOCTH MPU OOpAIICHUH ¢ TPHOOpaMu M TEXHHUYCCKUMHU
yCTPOMCTBAMH, TUTST COXPaHCHUS 3IOPOBbSI M COOJIIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpere

11.19

PaGorats B rpyIine ¢ BBIIOJTHEHUEM PA3IUYHBIX COLUATBHBIX POJICH, IJITAHUPOBATh
paboTy Tpymmbl, pPalMOHAIBLHO PACHPENCNIATh OOS3aHHOCTH W IIAHHPOBATH
JEATEIbHOCTh B HECTaHAAPTHBIX CUTYalUAX, aJCKBaTHO OLICHHWBATh BKJAJ

KaXJI0ro nu3 y4aCTHHUKOB I'pYIIIIbI B pCHICHUC paCCManHBaeMOﬁ HpO6J’I6MH

IIpoBepsiemble 3J1eMEHTBI COACPKAHUSA

Kon Kon IIpoBepsiemMmble 3JIeMEHTHI COIEPKRAHUS
pasnea NpOBePsIEMOro
3JIeMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S NHAYKIUA

4.3.1 IlocTtostHHBIE MarHuTHL. B3anMmoeiicTBHE ITOCTOSHHBIX MarHUTOB

4.3.2 MarnutHoe mnosie. Bexkrtop MarHuTHOM uWHAyKUuH. [IpuHImn
cynepno3uuuu. JInHMKM MarHuTHOM uHAyKuuu. KapTuHa nuHui
MarHUTHOM MHAYKIIUY [TOJIS] IOCTOSHHBIX MarHUTOB

4.3.3 MaruuTHoe moJjie MPOBOAHMKA ¢ TOKOM. KapTuHa nUHUN MO
JUTMHHOTO TPSMOTO TPOBOJHHUKA M 3aMKHYTOTO KOJIBIICBOTO
MPOBOJHKKA, KaTyIIKK ¢ TOKOM. OnbIT OpcTena. Bzanmopaeiicteue
MIPOBOJIHUKOB C TOKOM

434 Cuna Amniepa, ee MOJyJIb ¥ HallpaBJICHNUE

4.3.5 Cuna Jlopenna, ee MOlyJIb M HanlpaBiieHUE. J{BI)KEHNE 3apsKEHHOU
YacTUIIBI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuisl JlopeHua

4.3.6 SIBrieHME SJEKTPOMArHUTHOW HHIYKIHH

4.3.7 [ToTOoK BEKTOpa MarHUTHOM MHTYKIIUH
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4.3.8

OJIC mHayKiuu. 3aKOH 3JIEKTPOMArHUTHON MHIAYKUUW Dapanes

4.3.9 BuxpeBoe sieKkTpuueckoe —IOJIE. 2J1C WHIYKIIMU B
MPOBOJAHUKE,  JBIKYIIEMCS  IOCTYNAaTeIbHO B OJHOPOIHOM
MarHUTHOM I10JI€

43.10 [TpaBumo Jlenna

43.11 NHAyKTUBHOCT. SBnenue CaMOMHYKIHH. SJC
CaMOMHTYKIIUH

4.3.12 DHeprust MarHUTHOTO TTOJIS KATYITKH ¢ TOKOM

4.3.13 DNIEKTPOMarHUTHOE T10JIe

4.3.14 Texnuueckue YCTPOMCTBA: IIOCTOSIHHBIE MarHuThI,
AIIEKTPOMArHUTHI, SJEKTPOJIBUTATENb, YCKOPUTEIH IJIEMEHTAPHBIX
YacTUILl, THAYKIIMOHHAS [1€Yb

4.3.15 [TpakTuyeckue paboThl. M3ydeHHe MAarHUTHOTO IOJISI KATYHIKH C

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

KOJIEBAHUMA U BOJIHbI

5.1

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE KOJIEBAHU S

51.1 Koneb6arenbnas cucrema. CBoOOIHBIE KOJIeOaHus. ['apMoHuUYeckue
kosiebanus. Ilepuon, yacrora, aMmrutyna u asza konedaHun

5.1.2 [TpyxuHHBINA MasTHUK. MaTeMaTHu4ecKuil MasiTHUK

5.13 VYpaBHeHHE TapMOHHUYECKHUX KOJIeOaHUH.
Kunematnyeckoe M JAMHAMHUYECKOE OIMCaHME KOJeOaTEeIbHOTO
JIBYDKEHUS

5.14 [TpeBparienue >HepruyM NpU TrapMOHMUYECKHX KoneOaHusAx. CBs3b
aMIUTUTYABl KOJICOaHWH MCXOIHON BEIMYMHBI C aMIUTHTYIAMH
KoJie0aHul ee CKOPOCTU U YCKOPEHHUS

5.15 KoneOarenbublii  koHTYp.  CBOOOAHBIE  3JEKTPOMAarHUTHBIE
Kosie0aHusl B UEAITbHOM KojeOaTeIbHOM KOHType.  AHalorus
MEXTY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU KOJIEOAaHUSMH.
®opmyna Tomcona

516 3aK0H COXpaHEHHUS PHEPTUH B UJI€aTbHOM KOJIe0aTeTbHOM KOHTYpE

51.7 Breinyxaennbie MexaHnueckue konebanus. Pesonanc. Pesonanchas
KpuBasi. BEIHY)KJICHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

5.1.8 ITepemenHsbIil TOK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9 MormHoCcTh IIEPEMEHHOTO TOKA. AMIUIATYTHOE U

HeﬁCTBYIOHleC 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA
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5.1.10

Tpanchopmarop. [IpousBoactso, nepenayda u
noTpebIeHUE NEKTPUICCKON YIHEPTHH. DKOJIOTUIECKIE PUCKU TIPU
MPOU3BOACTBE 3JIEKTPUYECKON JHEPIHUH. Kynberypa

HCIIOJIb30BAHUA JBJICKTPOSHCPIrUuu B HOBCCHHGBHOfI KHU3HHU

5.1.11 TexHUUYECKHE yCTPOUCTBA: ceiicMorpad, IeKTPpUIECKHil 3BOHOK,
JUHUH 3JIEKTpoIepe1ad
5.1.12 [Ipaktuyeckue pabotel. VccrnemoBaHue 3aBHCHMOCTH IIepHOJa

MaJIbIX KojeOaHWH Ipy3a Ha HUTU OT JJIMHBI HUTH U Macchl Irpysa.
HccnenoBaHue MepeMEHHOr0 TOKa B LIENH U3 IMOCIEN0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2 MEXAHNWYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbI

5.21 Mexanudeckue BOJHBI, YyCIOBUA pacnpoctpaHenus. [lepuon.
CKOpOCTb pacnpocTpaHeHus M JAJuHAa BOJIHBL. llonmepeuHsie u
MIPO/IOJIBHBIEC BOJTHBI

522 WuTepdepennus u qudpakiys MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp
3ByKa

5.24 ONEeKTpOMarHuTHBIE BOJIHBI. Ycnosus U3IIy4CHUS
AIIEKTPOMArHUTHBIX BOJIH. Bianmnas OpHEHTALUS
BeKkTOpoB E, Bu V B 351eKTpOMarHuTHOH BOJIHE B BAKYyMe

525 CBoOiiCTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, MPETOMIICHHUE,
NOJIApU3aLus, T paKIys, uHTepdepeHIus. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH

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

5.2.7 [TpuHIMIBI paAMOCBSI3U U TeNleBUACHUA. Paanonokanus.
DJeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKaIoIIel cpebl

5.2.8 TexHuueckue  yCTpoWCTBA:  MYy3bIKaJlbHble  HMHCTPYMEHTHI,
yIBTPa3BYKOBasl TMAarHOCTUKAa B TEXHUKE M MEIWIMHE, pajap,
paIuoNpHEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neusb

5.3 OIITHUKA

5.3.1 [TpssmonuHEITHOE pacIpocTpaHEHHUE CBETA B OJJHOPOIHOM Cpee.
JIyu cBera

5.3.2 Otpaxenue CBeTa. 3aKOHBI OTpaKeHUs CBeTa.
[TocTpoenne n300pa’keHHi B TUIOCKOM 3epKalie

5.3.3 IIpenomienne CBETa.  3aKOHbl  IPEJIOMIICHUSA CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34 IlonHoe  BHyTpeHHEe OTpa’KEHHUE. [IpenenbHbIit yroma

MTOJTHOTO BHYTPEHHETO OTPAKEHUS
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5.3.5 Hucniepcust ceeta. CinoxHbIM cocTaB 6emoro cera. et

5.3.6 Coluparomye u paccerBaromue JUH3bl. ToHKas 1uH3a. DOKyCHOE
paccTossHMe W ONTHYecKas cuiia TOHKOM nmH3bl.  [locTpoeHue
n300paxeHuit B coOMparOIMX U PACCEUBAIOLIUX JIMH3aX.
dopmyJsia TOHKOM JIMH3bL. Y BEJIMYCHUE, JaBAEMOE JIMH30M

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 Wutepdepenuss cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBUS
HaOII0IeHUs MaKCHUMYMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB

5.3.9 Hudpakuus  cera. udpaxumonnas  pemerka.  YciaoBue
HAOIIOIeHUS TJIAaBHBIX MaKCHUMYMOB npu MaJACHUN

MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIHOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceeta

5311 TexHu4YecKkne  YCTpOMCTBA:  OYKH, Jiyma,  ¢oToanmnapar,
MPOCKIIMOHHBIA anmapar, MHKPOCKOIN, TEJIECKON, BOJIOKOHHAS
ONTHKA, TU(PPAKITUOHHAS PEIIETKA, TIOJISIPOU]]

5.3.12 [IpakTnueckue paboTel. M3mepeHue mokazaress MNPeTOMICHHS.
HccrnenoBanne CBOWCTB uW300paxkeHwWid B nuH3ax. HaOmromeHue
JUCTICPCUU CBETA

6 RJIEMEHTbI CHHELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1 I'paHuipl NPUMEHMMOCTH KJIACCHUUECKOM MexaHukH. [locTymarsl
TEOPUU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTb MOAYJSI CKOPOCTHU
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEHA

6.2 OTHOCHUTEITHFHOCTH OJTHOBPEMEHHOCTH. 3ameyieHue
BPEMCHH U COKpAIICHUC NJINHBI

6.3 DHeprus U UMITyJIbC CBOOOTHON YaCTHUIIBI

6.4 CBs3p Macchl C DHEPrHe W HMMITYJIbCOM CBOOOJHOM YaCTHIIBL.
DHeprus MoKosi CBOOOTHON YaCTUIIBI

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

OHeprusi 1 UMITYJIbC GOTOHA

7.1.2 OtkpblITHE U  HUCCIEJ0BaHUE doTtorddexra. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

7.13 VYpaBHenue DiiHmreiiHa s ¢porodpdexra. «KpacHas rpaHunay
doroapdexra
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7.1.4

Jasnenune ceera. OnpiTe [1.H. JIeOGeneBa

7.15 XUMHYECKOE NEUCTBUE CBETA

7.1.6 TexHuveckue yctpoicTBa: (HoTo3sIeMeHT, (HOTOMATUHK,
COJTHEYHast OaTapesi, CBETOIUO/T

1.2 CTPOEHUE ATOMA

7.2.1 Mopens aroma  TomcoHa. Omwitel  Pesepdopna 1o
HCCIIEIOBAaHUIO CTpOeHHUs aroma. [lmanerapuas mojens aroma

7.2.2 [Toctynatel bopa. Wsnydenwe wu morjomeHue (GOTOHOB NIpH
nepexojie aroMa C OJHOIO YPOBHS SHEPruu Ha Jpyrou. Bumabl
cnekTpoB. CIIeKTp ypOBHEH 3HEPruu aToMa BOJ0poaa

7.2.3 BomnnoBeIe cBolicTBa yactull. Bomusl ae bpoitnsa. KopnyckynapHo-
BOJTHOBOM Jyanu3M. [[udpakius 3IeKTPOHOB Ha KpUCTAIIax

724 CrioHTaHHOE M BBIHYXKICHHOE H3Iy4eHHE. YCTPOMCTBO U
MPUHLIKI PabOTHI J1a3epa

7.2.5 TexHuueckue YCTpOICTBa: CIIEKTPAJIbHBIN aHaJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6 [TpakTryeckue paloThI. Habmonenue JMHEWYaToro
CIIeKTpa

7.3 ATOMHOE PO

7.3.1 MeToapl HAOMIOAEHUS U PETUCTPAIUU DJIEMEHTAPHBIX YaCTHII

7.3.2 OtkpeiTie  paauoaktuBHOCTH.  OmbiTel  Pesepdopma  mo
OTIPENIEICHUIO COCTaBa PAJMOAKTHBHOTO W3NydeHHs. CBOWCTBa
anb(da-, O6era-, raMMa-u3nydeHus. BriusHue pagnoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBbI

7.3.3 OtkpeiTHe TpoTOHa U HelTpoHa. HykmoHHas wMonens sapa
I'eitzenOepra — MBanenko. 3apsn sapa. MaccoBoe 4uciio sijpa.
N3oTomnsl

7.3.4 Anbda-pacniaa. ONEKTPOHHBI M TO3UTPOHHBIM Oera- pacmaj.
["amma-n3nyyeHue. 3akoH painOaKTUBHOTO pacrajia

7.3.5 DHeprus CBs3M HYKJIOHOB B siipe. SlnepHbie cuiibl. JledexT maccol
saapa

7.3.6 SAnepHble peakuuu. JleneHue u CUHTE3 sep

7.3.7 SAnepubiii peaktop. TepmosiaepHsiii cunTe3. IlpoGnembl U
HNEPCHEKTUBBI SIEPHOM DHEPreTHKU. KOJIOTMYECKHE AaCIEKThI
AIEPHOMN SHEPTETUKH

7.3.8 DneMeHTapHbIe YaCTHULIBI. OtkpbiTHE MIO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9 TexHuuyeckue ycTpoicTBa: J03UMETp, Kamepa BusbcoHa, siaepHblii

peakTop, arToMHas 6omba
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7.3.10

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

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun  3Be3mnoro HeOa. CosBe3aus, SApKUE  3BE3MIBI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucrema. [limaneTsl 3eMHOM rpynnbl. [IaHeTbI-ruranThbl
U UX CIYTHUKH, KapJIHKOBBbIC TUIaHeThl. Manbie Tena CoiHeYHOM
CUCTEMEI

8.3

Commnrre, dotochepa u  armocdepa. Conneunas
AKTUBHOCTh

8.4

HcTtounuk 3ueprun CosHLa U 3B€3]]

8.5

3B63I[BI, HX OCHOBHBIC XapaKTCPHUCTHUKH: MaACCd, CBCTUMOCTD,
paauyc, TeMIICparypa, Hux B3aUMOCBA3b. Z[I/Ial“paMMa
((CHGKTpaJ'IBHHﬁ Ki1acC — CBCTHUMOCTDB). 3B63I[BI IJIaBHOM
IoCJIICJ0BATCIIBHOCTH. 3aBUCHMOCTb

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

8.6

BHYTpeHHee CTPOCHUC 3BC3I. COBpeMCHHBIC npeacCTaBJICHUA O
MPOUCXOKACHUHN U DBOJIOLUN COJIHIIa " 3BC31. OTallbl >KU3HU 3BC31

8.7

Mneunsnii Ilyrte — nHama ['anaktuka. CnupanbHas CTpPYKTypa
I'anaktuky, pacrnpeneneHue 3Be3l, raza u nelid. [lonoxenue u
newkenue Connna B Tamaktuke. [lnockas u  cdepuueckas
nozacucTtemsl I'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 bombmioro
B3pbIBA. Mozeinb «ropsiueit Beenennon». PenukroBoe nsinydenue

8.10

MacmrabHast cTpykTypa BcenenHoil. MertaranakTuka.
Heperennsie mpo0i1eMbl aCTpOHOMHUH
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