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Ha ocnoBanuu Ilpukaza MunuctepctBa npocsemenuss PO ot 09.10.2024 Ne 704 «O BHeCeHMM W3MEHEHUU B HEKOTOpHIC
npuka3bl MuHuctepcTBa mpocBelieHuss P®, kacaromuxcs @enepanbHbIX 00pa30BaTeIbHBIX IMPOrpaMM HayaJdbHOrO OOULIETO
o0pa3oBaHusi, OCHOBHOTO 0011ero o0pa3oBaHus M CpeAHEro o01ero oOpa3zoBaHus», u3MeHeHnid B OCHOBHYI0 00pa3oBaTeIbHYIO
IporpaMMy OCHOBHOT'O 00IIIero oOpa3oBaHMs (WJIU CPeIHEro oO0Iero odpasoBaHus), yTBepKIaeHHbIX 29.08.2025 roga mpukazom
Ne626 ot 29.08.2025 roga BHECTH M3MEHEHUS B pabOUyl0 MporpaMMy mo ydeOHomy mnpeamery «Pusuka.ba3zoBblil ypoBEeHb» i
yyanquxcs 10-11 knaccos:

1. Buectu usmenenus B « TeMaTHueckoe MIaHUPOBAHUE)»

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m ——— Beero KOﬁHTpOJILHI)Ie HpﬁaKanecKue 06pA30BATENBHBIE
padoThI padoThI pecypesI
Pa3znen 1. PU3UKA U METOJbI HAYUYHOI'O ITO3HAHUSI
1.1 ®u3rKa U METOJbl HAYYHOTO TTO3HAHUS 2 Bubumorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunewaruxa S https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bu6mmoreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN 9 1 https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Teopuu

bubmuoreka [JOK

3.2 OCHOBEI TEpMOMHAMUKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK

' ®da3oBble IEPEXO/IbI https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24

Pa3nea 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK

4.1 JreKTpocTaTuka 10 2 1 https://m.edsoo0.ru/7f41bf72
492 [locTostHHBIM 3neKTpuYecKuid TOK. Toku B 12 1 1 bubnuorexa [JOK

' pa3JIMYHBIX cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4

2. Buectu usmenenusi B «<IIOYPOUHOE IIJIAHUPOBAHMUE>
10 KUIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudgposbie
o/ Tema ypoka Beero KOﬁHTpOJII)HbIe HpﬁaKanecmle W3ydeHHSI  00PA3OBATENbHbIE
padoThbI padoThI pecypeb
®u3nKa — HayKa O PUPOJIE. Bubnorexa [TOK

1 Hayunsie MeTop1 o3HAHMS 1
OKPYKArOIIero Mupa

https://m.edsoo.ru/ff0c32e2

Posb u MecTo ¢uzuku B

bopMHUPOBaHUH COBPEMEHHOMN bubnmnoreka [JOK

2 . 1 .
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIbHOCTH JTIOICH

3 MexaHnn4eckoe JBHKEHUE. 1 bubmuoreka [JOK

OTHOCHUTEILHOCTh MEXaHUUECKOTO

https://m.edsoo.ru/ff0c3508
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nBwxeHusd. [lepemenienue, CKOpoCTb,
YCKOpEHHE

4 PaBHOMEpHOE NPSIMOJIMHEWHOE bubnmoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE bubnuoreka [IOK
JIBHOKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoOe majieHue. Y CKopeHue bubmuorexa [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
Kpusonnueiinoe nsmkenue.
7 I[IB)I/I)KCHI/Ie MaTepIp[IanLHop“I TOYKH 10 Bubmioreka ITOK
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IIpunmmn orHocHuTeIbHOCTH 1 annies.
8 I/Iflepllllnanbﬂme CHCTEMEI OTCUETA Bubmioreka ITOK
. ’ https://m.edsoo.ru/ffOc3be8
[Tepseiii 3akoH HeroTOHA
9 yacecif)?:la'niﬂgp?ﬁ r]g)TI/E)HL(I)I;IHSaKOH Bubmzorexa LIOK
ymep 1l ) p o https://m.edsoo.ru/ffOc3be8
HbroToHa ais MarepuanbHON TOUKH
10 Tperuii 3akoH HeroToHa 11 bubnnoreka [JOK
MaTepHAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
| e e G Sumorera 10K
- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
TEena https://m.edsoo.ru/ff0c3e18
C .K .
13| Cona compon e o e BuGmorexa LOK
b pu https://m.edsoo.ru/ff0c3f76
TeJa B )KAAKOCTH WM rase
[TocTymarensHOE U BpalaTeabHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmorexa [IOK
MowmeHT cuibl. Ilnedo cunel. YcimoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPIOIO Tea
15 HNMnynsc MaTepuanbHOU TOYKH, bubnuoreka [IOK
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CHUCTEMBbI MaTepUAIIbHBIX TOYCK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMItysbca. PeakTuBHOE BU)KEHHE

https://m.edsoo.ru/ff0c43d6

16

17

18

Pabota u MOLIHOCTD CHIIBI.
Kunernueckas sHeprust MaTepuaibHOW
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPTUn

[loTeHumanbHas SHEPrUs.
[ToreHunanpHas SHEPTUs yIpyro
nehOpMUPOBAHHON MPYKUHBI.
[loTenuuanpHas 3Heprus Teia BOIU3U
MOBEPXHOCTU 3EMIIH

[ToTeHUManbHBIE U HENOTCHIINAIBHbIC
cuibl. CBsA3b pabOTHI
HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEeHUs1 MEXaHHUUECKOM
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUu
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa»

KonTpomnpHas pabota mo Teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE»

OCHOBHBIE TOJOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswxkenue. Auddysus

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2
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Macca monekyn. Konuuectso

23
BemlecTBa. [locrosnHas ABoraapo
TermnoBoe paBHOBecue. TemnepaTypa
24 u e€ u3mepenue. lllkana remneparyp
Lenscus
o5 HUneanpuerii raz 8 MKT. OcHOBHOE bubmuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETUYECKON IHEPTruun bubnuorexa [JOK
26 :
JIBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanre 3aBUCUMOCTH MEKIY
napameTpaM# COCTOSHUS
pPa3peKEHHOTO Ta3a»
M3omponeccsl B UI€aIbHOM Ta3e U UX bubnnoreka [JOK
29 :
rpagu4yecKoe NpeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crroco0n! e€ m3meHeHnus. KoanyaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
raza
31 Bune! Tennonepenauun Bubmiorexa HOK
P https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KngquTBo TETJIOTHI IPH n bubmorexa LIOK
P https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnnabaTHBIN TIporece
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bu6muoreka [IOK
IIPUMEHEHHUE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTh poIecCcoB B bubmuorexa [JOK
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npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJIUHAMUKHU
35 [Tpuniun nevicteus u KII/ TernmoBoit bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/|
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOPHEPTETUKU
38 Ob6o6maromuit ypok «MosekynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «MOJII;KYJI?IPHEFI ¢uznka. OCHOBBI bubmmorexa LIOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Hcnapenune n kunenue https://m.edsoo.ru/ff0c63b6
AG
41 Bnai;)E;?:TTia;[oi OTHaOCEZSIjIB HSEHLIFI bubmorexa LIOK
map Ayxa. B https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ffOc65f0
Kkpuctayyibl. COBpeMEHHbIE MaTepHAIbI
8 Viemmon renora nassern. Bu6mnorexa LIOK
a ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 VPaBHCHHC TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
I BuGores 10K
DAL A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOIHMKH, TUATIEKTPUKH U Bubmorexa [IOK
46 MTOJTYITPOBOJTHUKH. 3aKOH COXPaHECHHS

SJICKTPUYCCKOTI'O 3apsia

https://m.edsoo.ru/ffOcébcc
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47

B3aumonericTBue 3apsiioB. 3akoH
Kynona. ToyeuHblil 3JIeKTpUUECKUI
3apsn

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ce4

48

49

50

51

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

PaGora cui 31eKTpocTaTuuecKoro
nons. [lorenuman. PazHocts
MOTEHIIMAJIOB

[IpoBOIHUKY U AMDIIEKTPUKH B
AJEKTPOCTATUYECKOM IT0JIE.
JusnexTpuyeckas MpOHUIIAEMOCTb

OnekTpoéMkocTb. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6df2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTD TIIOCKOTO
KOHJEHCATOpa. JHEPTHUs 3apPsHKEHHOTO
KOHJIeHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaGopaTtopHast pabota "H3mepenue
JEKTPOEMKOCTH KOHJIeHcaTopa"

[IpyuHIHAI 1EeNCTBHS U IPUMEHEHHE
KOH/JIEHCAaTOPOB, KOIUPOBAJILHOI'O
anmnapara, CTpyWHOTO IIPUHTEPA.
DneKTpocTaTHYecKast 3allnTa.
3a3eMIIeHHE 3IIEKTPOIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cwia Toka. Hanpsixenne.
Comnpotusnenue. 3akon OMa jist
yJacTKa Ienu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOJTHUKOB. JIaboparopHas padoTa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0
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57

«3y4yeHne CMEIIaHHOTO COSUHEHUS
PE3UCTOPOB

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

KonTtponpsHast pabora o Teme
"OnexrpoauHamuka" / Beepoccuiickast
IpoBepoYHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuit ypox
«QnexrpoauHamuKkay / Becepoccuiickas
IpoBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTPOHHAs TPOBOAUMOCTH TBEPBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
teMriepaTypbl. CBEepXIIPOBOJIUMOCTh

62

63

DNEeKTPUYECKUM TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
prOOpbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

65

DIIEKTPUYECKUI TOK B pACTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALH.
DneKTpoan3

DNEKTPUYECKUM TOK B ra3ax.
CamMocTosTenbHBIN U
HECaMOCTOSTENIbHBIN pa3psl. MonHus.
[Tnaszma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE

bubmuoreka [JOK

66 npuMeHeHue. [IpaBuna TeXHUKU 1 https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
KonTponbhas pabota no teme

67 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
3JEKTpUYeCKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeIax»»

68 O06o6maromuii ypok mo temam 10 1 bubnnoreka [JOK
KJjlacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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3. BKJIIOYUTD PA3JEJI «ITPOBEPAEMBIE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOMH
OBPA30OBATEJIBHOU ITPOI'PAMMBD»

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHUpOBaTh Ha MpUMEpPax pojdb W MecTo (U3UKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
JTronen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuagbHas TOYKa, WHEpUHUAIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUUYECKUN 3apsify — MpPU PELICHUU
(bu3MIecKuX 3a1a4

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA W  JJIEKTPOJUHAMHKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOIHOE TaIeHue
TEJ, JBUXKCHHE [0 OKPY)XHOCTH, WHEPIIHS, B3aUMOJICHCTBUE TEII;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TEN, UW3MEHEHHWe O00BéMa Tel TpU  HArpeBaHUU
(oxJakaeHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIIMS,
MJaBJI€HUE, KpUCTAJUIM3alMsl, KHIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TapaMeTpaMHu COCTOSIHHS Ta3a B H30Mpoleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJb3ys (U3HUECcKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIHus,
NOTEHIMaJbHasl JHEeprus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU ONMCAHUM MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX O003HAU€HUs W E€AMHUIBI, HAXOAUTh
(hopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJIGHUS, MCHOJB3Yyd (U3MYECKHE BEJIMYUHBL: JaBJ€HHE Tasa,
TEMIIEpaTypa, CpeaHss KUHETUYecKas DHEpPrus XaoTHUYECKOro
JNBW)KEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, paboTa Ta3a,
KO3((UIIMEHT TOJEe3HOr0 JEHCTBUS TEMJIOBOrO JBUTATENs; MpHU
ONMCaHNUH MIPaBUIIBHO TPaKTOBAaTh buznueckuit CMBICH
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUECHHS M E€IUHHIIBI, HAXOJHUTh
(b opMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM




10.6

10.7

10.8

10.9

10.10

OnuceIBaTh HU3YUCHHBIC OJJICKTPUYCCKUC CBOMCTBA B€IIECTBA H
JJICKTPUYECKUE  sBJICHUS (MIPOIIECCHI), HCMONB3YysAd  (hU3NUYECKUe
BEJTMYHHBI: DIIEKTPUYECKUIA  3apsl,  DJEKTPUYECKOe  IOJe,
HaANPsHKEHHOCTD  TOJISL, TOTCHIUMAN, Pa3sHOCTh MOTEHIMAJIOB; TIPU
OIMMCAHUU TIPABUJIBHO TPAKTOBATHb (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIIOJIB3YCMBbIX
BEIMYMH, WX OOO3HAYCHUSI W CIWHUIBI; YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHU
BEJIMYMHAMU

aHAIM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M  SBICHHS, HCHOJb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOM SHEpIuH,
3aKOH COXPaHEHMsI UMITyJIbCA, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUII
paBHOIIPAaBUS MHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOH HSHEepruM TEMJOBOTO JBMXKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEMITepaTypoi, MEpPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijia, 3akoH Kynona; mpu 3ToMm
pa3nuyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTEeMaTHYEeCKOe
BBIpQ)KEHUE U yCJIOBHUs (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIE MNPUHLUIBI JEHCTBUS MAIUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCJIOBUS HUX 0€30IacHOro
HCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUH U
MIPOIIECCOB C MCIIOJIb30BAHUEM TIPSIMBIX M KOCBCHHBIX U3MEPEHUI; MTPH
3ToM (QOopMyIHpOBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAIIOKEHHOTO
000pyI0BaHUsl, POBOIUTH OMBIT U (OPMYIUPOBATH BBIBOIBI

OcCyIecTBIATh TpsIMbIE W KOCBEHHBIC W3MEPCHHS (PH3UIESCKHUX

BCJINMYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBHIC METO/IbI OICHKN HOI‘pGHIHOCTGfI I/I3M€p€HI/II\/'I

10.11

HccnenoBath 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATh pE3yJabTaThl IOJYYEHHOM 3aBHCHUMOCTH
(bu3NYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM UCCIEeJOBAHUS

10.12

10.13

CobOmonaTe  mpaBwiia  0e€30MacHOro  Tpyda HpU  TNPOBENECHUU
WCCIEeIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOEKTHOM JEATEIIBHOCTH C HWCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ys (PU3MUECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHus,
MPOBOJIUTH PacU€Thl U OLIEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(hU3UIECKON BETMYUHBI

10.14

Pemrate  kauecTBeHHBIE — 3a1ayu: BBICTPauBaTh  JIOTUYECKH
HENIPOTUBOPEUYUBYIO LIEMIOYKY PACCYKIECHUU C OIOPOM HAa U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnons3oBaTh Inpu  peHICHHUU yLIe6HBIX 3aga4 COBpPCMCHHBIC




10.16

10.17

WH(POPMALIMOHHBIE TEXHOJIOTUM JUIS IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpPETAllMi M MPEICTaBICHHUS y4eOHOM W Hay4yHO-IOMYJIIPHOM
uHpOpMAINY, TOTYYCHHOW W3 Pa3IWYHBIX WCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOU
XKU3HU JUTsl o0ecriedeHus 0€30aCHOCTH MPH O0paIieHuu ¢ prudopaMu
M TEXHUYCCKHMHU YCTPOMCTBAMH, JUIS COXPAHEHHS 310POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBE/ICHHS B OKPYKalOIIei cpere

10.18

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

111

PaGortate B rpymnme ¢ BBIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
[JIaHUPOBaTh  paboOTy  TpPYHIbl, PAlMOHAIBHO  pacHpeaeisiTh
00s3aHHOCTM ¥ IIJJAHUPOBAaTh JEATEIbHOCTb B HECTAHIAPTHBIX
CUTyallMsiX, aJleKBaTHO OLIEHMBATh BKJAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMOM MpoodIeMbl

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus

JleMOHCTpUpOBAaTh Ha MpUMepax polb U MecTo (U3MKM B
(GhopMHpPOBaHUN COBPEMEHHOW HAay4yHOW KAapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TE€XHOJIOTUH, B IPAKTUYECKON NEesATEIbHOCTH
J0JIeH, IeTIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MHUpa

11.2

VY4uTHIBaTh TPAaHULBI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sIepHas MOJAECIb aTOMa, HYKIIOHHAs
MOJI€JIb aTOMHOTO si/ipa NP PEelIeHUH PU3NYECKUX 3a]1a4

11.3

11.4

Pacnio3znaBate (u3nueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkum:
AJIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
AJIEKTPOMArHUTHAsE WHAYKIUS, JeHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuUTHbBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE CBeETa,
OTpakKeHHe,  NpeloMiieHue, uHTepdepeHuus, Audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHs CBeTa, (OTOdIEeKTpuuecKuil 3¢ dext
(poroaddekrt), cBeToBOE AaBlIeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PalnOaKTUBHOCTD

OnuceiBaTh  W3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 IPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHUE,
pasHocTh noteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO




11.5

nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO IOJIeH, MepHoj M 4YacToTa
KosebaHuil B KosebaTeIbHOM KOHTYpE, 3apsi/l M CHJIa TOKa B Ipolecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHuE U OINTHUYECKas CWIa JIMH3bL, IPU ONHUCAHUU IPABUIBHO
TPAKTOBAaTh (PU3UYECKUII CMBICA HCHOJB3YEMBIX BEJIMYUH, UX
0003HAYCHHsT W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETHYHUHY C JPYTUMH BeIMYMHAMHU

OnuceiBaTh M3y4eHHBIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, HUCIOIB3YS
(U3UYEeCKHEe BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrHsS W UMIYJIbC (POTOHA, TEPUOJ
moyypacmiajaa, DJHEPrus CBS3M aTOMHBIX sJIep; TPU  OINUCAHUU
MPaBWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3yEMbIX BEJIINYHH,
X O00O3HAYCHHS M EAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3NYECKYI0 BEJIHYUHY C JPYTHMMHU BEIMYMHAMHU, BBIYUCIISTH
3Ha4YCHHUE (PU3NUECKON BETUIMHBI

11.6

11.7

AnanmusupoBath (U3WYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
¢dusnveckue 3aKOHBl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHECHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAYKCHHSI CBETa,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHEHHE DWHINTCHWHA IS
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMIIYJIbCa, 3aKOH COXPAaHCHHS O3JCKTPUYECKOTO 3apsijia, 3aKOH
COXpaHeHMsS  MaccoOBOIO  4YHCJIa, NOCTyidarel  bopa,  3akoH
palIMOaKTUBHOTO pachajza, TMpH OSTOM pa3idndyarth CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKECHUE U YCIOBHUS
(TpaHHuIIBI, 00JIACTH) TPUMEHHUMOCTH

OnpenensTh HampaBleHWE BEKTOpa HWHAYKIMM MAarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CUJIBI AMTiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ OMNHUCHIBAaTh HW300pa)KEHHE, CO3[aBAEMOE TUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

11.9

BrimoaaaTts OKCIICPUMCHTEI IO UCCIICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMNBIT U (POPMYIHPOBATH BHIBOIbI

11.10

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJIMYHH, IIPU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BECCTHBHIC METOIbI OICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/II\/'I

11.11

HccnenoBaTth 3aBHCUMOCTH (PU3WYECKUX BEJITUYHH C HCIIOIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKCUpOBaTh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PHU3NUECKUX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIEIOBaHUS

11.12

Cob6mrogate mpaBuia Oe30MacHOro0 TpyAa TMpU  MPOBEIACHUU
UccIeOoBaHUM B paMKax ydyeOHOTO JKCHepUMeHTa, Yy4eOHOo-
HCCIIE0BATENbCKOM U MPOEKTHOU JEATEIbHOCTH C MCIOJIb30BAaHUEM
M3MEPHUTENBHBIX YCTPOUCTB U Ta0OPATOPHOTO 000PYI0BAHUS




11.13

11.14

11.15

11.16

11.17

Pemate pacuérHble 3aa4M C SIBHO 33JaHHOM (DPU3NYECKOH MOJEIBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA 3aJaud  BBIOMpaTh  (PU3MUECKYIO MOJAETb, BBLACTATH
¢busnyeckue BEITUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIPOBOJUTH PACUETHl U OLIEHUBATH PEAJIbHOCTH IOJYYEHHOTO 3HAYECHUS
(¢u3n4YecKOol BeTUYHHBI

Pewate Ka4eCTBEHHbIE 3a1a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C OMOPOM HAa U3yYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonp3oBaTh mpu  pelieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISL TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpEeTallMii W TPEJACTAaBICHUS Y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uH(pOpMAINY, TOJYYCHHOW M3 PAa3TUYHBIX MCTOYHUKOB; KPHUTHUUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE€30MaCHOTO HCIOJIb30BAaHUS B
MMOBCETHEBHOM JKU3HU

[IpuBoaUTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY>KAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHus 0€30MacHOCTH MpU OOpaIleHHH ¢ TPUOopaMu
U TEXHUYECKUMHU yCTPOWCTBAMH, JUISI COXPAHCHHUS 3JI0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYIXKAFOIIEH cpejie

PaGorats B rpymnmne ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  PacCHpeAeysTh
O053aHHOCTM M IUIAHUPOBATh  JIATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 U3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpoOIeMsl




4. BKIIIOYUTD PA3AEJ «ITPOBEPAEMBIE DJIEMEHTDBI
COLEPXKXAHUSA»

10 KJTACC

Kon
pa3nena

Koxa
NMPOBEPAEMOro
3JIeMEeHTAa

IIpoBepsieMble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [TIO3HAHU A

1.1

1.2

211

212

®uszuka — Hayka o unpupone. Hayunele MmeTonbl
IIO3HAHUS OKPY’KAIOILEro Mupa. Poib sxcriepuMenTa u
TEOpUM B  IIpollecc€  IIO3HAHHUS  IPUPOJBL.
DKcHepuMeHT B (pU3UKe

MogenupoBanue (GU3NUIECKUX SBICHUN W MPOLIECCOB.
Hayunple runoressl. dusndeckue 3aKOHbBI U TEOPHH.
['panunbl TPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Tpuniun cootBercTBUA. Ponb M MecTo (Qu3uKU B
(GOpMHUPOBAHUM COBPEMEHHOM HAy4yHOM KapTHHBI
MUDA, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

MEXAHUWKA
KMHEMATHUKA

Mexanunyeckoe JBIYKEHUE. OTHOCHTENBHOCTD
MexaHuyeckoro  JBwkeHus. Cucrema  orcuéra.
Tpaexropus

[lepemerienne,  CKOpoCTb  (CpedHsisl ~ CKOPOCTS,
MI'HOBEHHAsl CKOPOCTh) M YCKOpEHHE MaTepuaibHOU
TOYKHM, UX IPOEKLIHUH HA OCH CHCTEMBI KOOpPIMHAT.
CrnosxeHue nepeMelIeHn U CI0XKEeHHE CKOpOCcTel

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIUHENHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUs, IyTH U  [EPEMELICHUS
MAaTepHAIBHON TOUYKH OT BPEMEHH

2.1

214

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
naJCHUS

KpuBonuneiinoe npmxenue. PaBHomepHoe ABUXKEHUE
MaTepUabHOM TOYKH TIO OKPYKHOCTH. YTJOBas
CKOpOCTb, JHMHEHHass ckopocTh. Ilepuon m uacrora.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE

2.1.6

2.1.7

TexHuUeckne YCTPOMCTBA: CHOUAOMETpP, JABUKECHHUE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEpelaun

[Tpaktuyeckue paboTbl. V3MepeHHe MTrHOBEHHOU
ckopoctH. MccnenoBaHue  COOTHOLIEHUS — MEXIY
IyTSMU, PONRJACHHBIMU TEJIOM 3a ITOCJIEIOBATEIbHbIE
paBHBIE IPOMEKYTKH BPEMEHU ITPU PAaBHOYCKOPEHHOM
JBW)KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.
N3ydyenne ABWKEHUS WIapUKa B BA3KOM JKHIKOCTH.
N3yuenue JBHYKEHUS Tena, OpOILIEHHOTO




TOPU30HTAJIBHO

2.2

JIMHAMUKA

[Ipuniun otHocutenbHOoCcTH ['anunes. IlepBbiii 3akoH

221 N
Herorona. IHepuuanbHble CUCTEMBI OTCYETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiu cui

Bropoii 3akoH HeroTroHa [uisi MarepuanbHOM TOYKU B
2.2.3 uHeprmanbHoii cucreme orcuéra (MCO). Tperuid
3akoH HbroTOHA JUIsi MaTepHATIBHBIX TOUEK

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [leppas

224
KOCMHYEcKas CKopocTb. Bec Tena

2.25 Cuna ynpyrocru. 3akoH ['yka
Cuna Ttpenus. Cyxoe Tpenue. Cwia TpeHHs
CKOJIbXKCHUSI M cuia TpeHus mnokos. Koadowurment

TPCHUSI. Cuma COIIPOTUBJICHUA IIPHU JABHXKCHHU TCJIa B
KHUAKOCTHU MUJIM Ia3c

2.2.6

HOCTyrIaTCJ'ILHOG n BpaliaTCJIbHOC JBHXXCHUC

2.2.7 )
a0COJIFOTHO TBEPJIOTO Telia

MoMeHT cuiibl OTHOCUTEIBHO OCH BparieHus. Ilnedo

2.2.8 N
cuibl. YcnoBus paBHOBecus TBEpaoro tena B MCO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH, ABHXKCHHC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.9

[TpakTueckue padoTsl. M3yueHue nBuxeHust Opycka
0  HAKJIOHHOM  MJOCKOCTH  TOJ  JeicTBUEM
HECKOJIBKUX cuil. VcciemoBaHne 3aBHCHMOCTH  CHUT
2.2.10 VIOPYTOCTH, BO3HUKAKOIIUX B  JaehOopMUPYEMOid
NpYy)XHHE W PE3NHOBOM 0O0pasie, OT BEIHMYUHBI HX
nepopmanuu. MccnenoBaHue YCIOBHM paBHOBeCHs
TBEPIOTO Tella, UMEIONIETO OCh BPAIICHHS

2.3

###Par#H#3AKOHBI COXPAHEHUA B MEXAHUKE

Nmmynse MaTepHalbHOU TOYKH, CUCTEMBI
2.3.1 MaTepHalbHBIX TOYEK. MMIynbc cuiibl M M3MEHEHUE
UMITyJIbCa TeJla

3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOE
JIBUKECHHE

2.3.2

2.3.3 Pa6Gora cuel

234 MOIITHOCTE CHITBI

Kunernueckass »Heprus  MarepualbHOM  TOYKHU.

2.35 .
Teopema 0 KHHETUYECKON YHEPTUH

[TorennmansHas »Heprus. [loTeHIManbHas >HEPrUs
236 yIpyro nedpopMUPOBAHHOMN MPYKUHBI.
[ToTenmmanpHas dHEprus Teiaa BOJWU3U TOBEPXHOCTH
Seman

[ToTreHnManbHBIE M HENOTEHLMAJIbHBbIE CHIBL. CBS3b
pabOThl HEMOTEHUHMAIBHBIX CHJI C H3MEHEHHEM
MEXAHUUYECKON BHEPIUHM CUCTEMBI TEI.  3aKOH
COXpaHECHMsI MEXaHUYECKON SHEPIUH

2.3.7




3.1

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHUYeCKrEe yCTPOMCTBA: IBUKEHHUE PAKET, BOJOMET,
KOIIep, NPY>KUHHBIA MMUCTOIET

[Tpaktuyeckue paboThl. M3yueHue cBsA3M CKOpOCTEH
Tel TpU Heynpyrom ynape. HMccnemoBanue cBA3U
pa6OTBI CHUJIBI ¢ N3MEHCHHEM MEXaHWYECKOM OHCpPIruun
Tena

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

3.11

OcCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOU
Teopun.  bpoyHoBckoe — mBmwkenHue.  [uddyswus.
XapakTep [BWXEHUS M B3aUMOJEHCTBUSA YaCTHI]
BELIECTBA

3.1.2

Mopnenu cTpoeHMs Ta30B, JKUIKOCTEH U TBEPIBIX TEI U
0OBSICHEHHE CBOWMCTB BeEIIeCTBA HA OCHOBE JOTHUX
MoJieJIen

3.1.3

3.14

3.15

Macca monekyn. KonnuectBo Bemiectsa. [locTtosiHHas
ABoraapo

TermmoBoe paBHOBecue. Temrieparypa u €€ u3sMepeHue.
[ITkama remneparyp Llensbcus

Mopens wuaeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH HI€aTbHOTO Ta3a

3.1.6

AOcomroTHass TeMmmeparypa Kak Mepa CpeIHeu
KUHETHYECKOW SHEPruU TEIJIOBOTO JBMXKEHMS YacTHUIL
raza. [lIxana remneparyp KenbBuna

3.1.7

3.18

3.19

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JlanbTOHA

I"a3oBble 3aK0HBI. [30mporecchl B UACAIBHOM rase C
MIOCTOSIHHBIM ~ KOJINYECTBOM  BEILlECTBA: H30TEpMa,
u30Xx0pa, n3odapa

TexHu4YeCcKre yCTpoiCTBa: TEPMOMETP, OapOMETP

3.1.10

[TpakTueckue padboTsl. Mi3MepeHne mMacchl Bo3iyXxa B
KJIaCCHOM KoMHare. lccrnenoBanue 3aBUCUMOCTH
MEXy IIapaMeTPaMHU COCTOSIHUS PA3PEKEHHOTO rasa

3.2

OCHOBbI TEPMOJAMHAMUMKHU

3.2.1

TepmonnHamuueckass cucreMa. BHYTpeHHSS dHEprus
TEPMOJIMHAMHYECKOW CHUCTEMBI M  CHOCOOBI €€
WU3MEHEHUS

3.2.2

3.2.3

KonuuecTtBo TemioTs! u paboTa. BHyTpeHHss sHEeprus
OJIHOATOMHOTO MJI€aJIbHOIO r'a3a

Bunasr TeTIOTIepeIavuu: TETJIOTPOBOIHOCTb,
KOHBEKLMsA,  Uu3JydeHue. TemioéMKocTh  Tena.
VYnenpHas TEMIOEMKOCTH BEIIEeCTBA. Pacuér
KOJIMYECTBA TCIIJIOTHI HpI/I Tennonepezlaqe

3.24

IlepBbiii  3akoH  TepMoauHamuku. IIpumenenue
IIEPBOr0 3aKOHAa TEPMOJMHAMUKH K H30IPOLECCAM.




['paduueckast uHTEpIIpeTaIys paboThI rasa

TeroBble MalHbL. [[pUHLIMIBI JEHCTBUSA TEILIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPrUM B  TEIJIOBBIX

3.25 .
mammHax. KoadduuuenT noneznoro neicTsus (nanee
— KIIJT) TermoBoii mamuubl. [{ukin Kapuo u ero KIT/]
Bropoit 3akoH TtepmoauHamuku. HeoOpaTuMocTh
3.2.6 MPOIIECCOB B NpHpoje. TerioBble JBUTATEIIH.
DKOJIOrHu4YecKre mpoodIeMbl TEIIOHEPTeTHKU
327 TexHu4eckue yCTpOMCTBA: [BHUraTelb BHYTPEHHETO
o CropaHusi, ObITOBOH XOJOIUILHUK, KOHJIUIIHOHED
328 [Ipaktnueckue  pabotel. M3mepeHnue  ynenbHOH

TEIIOEMKOCTH

AI'PEI'ATHBIE COCTOSAHNWA BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooOpazoBanue u KoHaeHcarus. lVcmapenue u

331 KUIIEHWe. YJenbHas TeIuloTa [apooOpa3oBaHUS.
3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT AaBJICHUS
332 AOcComI0THAas M OTHOCUTENbHAs BJIAKHOCTb BO3/yXa.
HacpluenHsiii nap
TBépnoe teno. Kpucrammueckue u amopdubie Tena.
3.3.3 AHM30TpOIIMST ~ CBOMCTB  KpucTauioB.  JKujkue
33 Kkpuctaisl. COBpeMEHHbIE MaTepHAIIBI
' 334 [InaBienne W KpucCTaUIM3alMsA. Y elbHas TEmiIoTa
riaBneHus. Cyonumarus
3.35 VYpaBHeHHE TEMIOBOTo OanaHca
TexHuUeckue ycTpoicTBa: TUIPOMETP U MCUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTUU TOIy4YEHHs] COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIE HAaHOMAaTepUAIOB, U
HaHOTEXHOJIOTHH
33.7 [IpakTueckue pabotbl. M3MepeHue BiIa)KHOCTH
BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Ten. DJeKTpudyeckuil 3apsa. [[Ba Buma
AIIEKTPUIECKHX 3apsI0B
41.2 ITpoBOAHMKH, TUIEKTPUKH U TIOJTYITPOBOJHUKU
4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
414 B3aumopeiictBue 3aps1oB. 3akoH Kynona
DIIEKTpHYECKOE ToJie. HampsixénnocTs
4.1 415 anekTpudyeckoro noisd. [lpuHumMn  cynepno3uiu.
JlvHAM HANPSHKEHHOCTH AIIEKTPUIECKOTO TTOJIS
4116 Pabora cun snekrpocratuyeckoro noss. [lorenuunan.
Pa3HOCTh NOTEHIIMATIOB
[IpOBOMHUKKM W  JUANEKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM mnoJie. Jusnextpudeckas
IPOHHIIAEMOCTh
4.1.8 OnektpoéMkoctb.  KonaeHcaTop. O1eKTpOEMKOCTh




IUIOCKOTO  KOHJEHCAaTopa. OHEpPrus 3apsKeHHOIo
KOHJIeHcaTopa

TexHuueckune yCTpOIiCTBa: AJEKTPOCKOII,
419 JIIEKTPOMETD, JIIEKTPOCTATUYECKAS 3aIlUTa,
3a3eMJICHHE 3JIEKTPOIIPUOOPOB, KOHJICHCATOp,
KCEPOKC, CTPYHUHBIN ITPUHTED
41.10 [TpakTuyeckue pabotel. M3mMepeHue 351eKTpOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJIAX

VYcnoBus CyIIIECTBOBAHUS IIOCTOSIHHOTO
aeKTpuueckoro toka. Mcrounumku toka. Cuia Toka.
ITocToSIHHBIN TOK

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu

BJ'IGKTpI/I‘IeCKOG COIIPOTUBJICHHC. YaennHOE
COIIPOTUBJICHUEC BEUICCTBA

4.2.4
4.2.5

HOCHCIIOBB.TGJII)HOG, nmapajjiCJIbHOC, CMCIIaHHOC
COCIMHCHUC ITPOBOJHUKOB

PaGota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma

4.2.6

MOIHOCTB 3JIEKTPUIECKOTO TOKA

4.2.7

4.2.8

4.2.9

anekTpoaBrkyas cuia (nanee — 3J1C) u BHyTpeHHEe
COIIPOTHUBJIEHUE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) anekTpuueckoi 1enu. Koportkoe
3aMbIKaHHE

DJeKTpOHHAsT IPOBOJUMOCTh TBEPIBIX METAJUIOB.
3aBHCUMOCTh CONPOTHBIIEHUS] ~ METAJIJIOB oT
Temneparypbl. CBepXIIpOBOIUMOCTh

Onektpuueckuit  Tok B Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonuuku. CoOcTBeHHass W NpUMECHas
MIPOBOAMMOCTh TOJYNpPOBOAHMKOB. CBoiicTBa p-n
nepexoza. IloaynpoBoJHIKOBBIE TPHOOPHI

DNIeKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DJIEKTPOJUTHYECKAS] JUCCOIUALIMS. DIICKTPOJIN3

4.2.12

DJIeKTpUUYecKuid TOK B Tra3zax. CaMOCTOATENbHBIM M
HECAMOCTOSITENIbHBIA ~ pa3psiA.  Pa3nuubble  TUMBI
CaMOCTOATENBHOTO pa3psana. Monuus. [Inazma

4.2.13

4.2.14

TexHu4eckne yCTpONCTBA: aMIEpPMETpP, BOJBTMETP,
peocTar, UCTOYHHUKU TOKA, 3JIEKTPOHArpeBaTEIIbHBIC
puoopBI, 3JEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETP  CONPOTHUBIIEHUs, BaKyyMHBIM JUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIH
JIMOJ1, TaJlbBaHUKaA

[Ipaktuyeckue paboTel. M3yueHwe CcMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
comnporuBienus. Habmonenue snexrponnsa




11 KIIACC

Kona
pasnena Koanposepsiemoro IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
3JIeMEeHTAa
4 OJIEKTPOJMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTrosinHBIE MarHuTHL. B3anMoneicTBHE MOCTOSHHBIX
MarHMTOB
MaruutHoe moJjie. BekTop MarHMTHOW HWHIYKIIMH.
439 [TpuniMn cyneprno3uuuu. JINHUM MAarHUTHOM MHTYKLIUH.
o Kapruna  nuHMI ~ MarHUTHOM  MHAYKIUU  TOJS
IMOCTOSHHBIX MardHuTOB
MarnuTtHOE 110J1€ IPOBOJHUKA ¢ TOKOM. KapTnHa nuHui
433 MoJIsl JUIMHHOTO TMPSMOTO NPOBOJHHUKA U 3aMKHYTOTO
KOJIBIIEBOI'O TIPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoeicTBre MpoBOTHHUKOB C TOKOM
4.3.4 Cuwita Amnepa, €€ MOJlyJIb M HalPaBJICHHUE
Cuina Jlopenua, e€ Molysb U HarpaBieHue. J[BrxeHue
4.3.5 3apsyKEHHOM 4YacTULBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cwibl Jlopenna
43.6 SIBJICHHE IICKTPOMArHUTHON HHTyKITUH
43 4.3.7 IToTOK BEKTOpa MarHUTHOW MHIYKLIUH
' 438 OJC uHaykuuu. 3aKOH 3JEKTPOMArHUTHOM HMHIYKIUU
QPapanes
BuxpeBoe nanekrpuueckoe mnone. IOJ[C uHIyKnuum B
4.3.9 MIPOBOJHHUKE, JBUKYIIEMCS MIOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHocTh.  SIBnenme  camouHaykiuu. IJIC
CaMOMHIYKIUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 OJEKTpOMAarHUTHOE I0JIe
TexHuuecknue  yCTPOMCTBA:  MOCTOSIHHBIE  MAarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, BIEKTPOABUTATENb, YCKOPUTEIHN
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS 11€Yb
[TpakTdeckne paboThl. M3yueHHME MAarHUTHOTO TIOJS
4315 KaTyIIKA c TOKOM. Uccnenosanue JNIEUCTBUS
MOCTOSIHHOTO ~ MarHUTa Ha  paMKy C  TOKOM.
WccnenoBanue siBIeHUS AEKTPOMArHUTHON WHIYKITAN
5 KOJIEFAHU A 11 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KoneGarenbHas cucrema. CBOOOIHBIE — KOJEOAHUSI.
5.1 5.1.1 Napmonnueckne  konebanums.  Ilepuwon, — vactora,
amMIuIuTyAa u ¢asza KojaeOaHi
5.12 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MasTHUK




5.1.3

YpaBHeHue rapMOHUYECKUX KoJieOaHu .
Kunemarnyeckoe u JTUHAMHYECKOe OInMCcaHue
K0J1e0aTEIBHOTO JIBMKCHUS

5.14

5.15

[IpeBpamenue SHEPTUU npu rapMOHUYECKUX
kojeOaHusX. CBsI3b aMIUTATYABl KOJCOAHWH WCXOIHOMN
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHui €€ CKOpOCTH U
YCKOpEHUS

KonebarenbHblii KOHTYD. CBoOonHbIC
3JIEKTPOMAarHUTHbIE Kosie0aHus B uzealbHOM
KoJIe0aTeIbHOM KOHTYPE. AHanorus MEXY
MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona

5.16

5.1.7

5.18
5.1.9

3aKkoH COXpaHEeHUs SHEPTUHU B UJeaTbHOM
K0J1e0aTeIbHOM KOHTYpE

Bremnyxaennble MexaHudeckue kosebanus. Pesonanc.
Pe3onancHas KpHUBasl. BoinyxaeHubie
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

[lepemenHbIil TOK. CHHYCOUIaTIbHBIN IEPEMEHHBIN TOK.

MoIIHOCTh INEPEMCHHOI'0O  TOKa. AMHJ’II/ITy,I[HOG n
HeﬁCTBYIOIHee SHAYCHUC CUJIbI TOKA U HAITPSIOKCHUA

5.1.10

5.1.11

Tpanchopmarop. [IpouzBoacTso, nepeaayda u
MOTpeOIeHNE INEKTPUIECKON IHEPTUU. DKOJIOTHUECKUE
PUCKM TIpU TPOU3BOJCTBE DJIEKTPUUECKOW HHEPTHUU.
KynbsTypa WCTIOTb30BAHMS 3JIEKTPOIHEPT U B
IIOBCETHEBHOU KU3HU

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3eKTpHYecKHii
3BOHOK, JINHUU DJIEKTPOIIepenay

5.1.12

[TpakTnueckue paboThl. MccrienoBanue 3aBUCUMOCTH
nepuojia MaJblX KojeOaHWi rpy3a Ha HUTH OT JUIMHBI
HUTHU U Maccel rpy3a. MccienoBanue nepeMeHHOro Toka
B LenNM U3  IIOCIECNOBATEIBHO  COCAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4decKkue BOJIHBI, YCIOBHUSI PacIpOCTPaHEHUS.

521 [Tepuon. CKOpoCTh pacnpoCTpaHEHUs] M JJIMHA BOJIHBI.
[Toriepeynble ¥ IPOIOIEHBIC BOTHBI
5.2.2 Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJH
523 3Byk. CxopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa
DJEeKTPOMAarHUTHBIC  BOJIHBL.  YCJOBUS — W3IYYCHUS
524 AIIEKTPOMArHUTHBIX ~ BOJMH. B3auMHas  opueHTanus
BeKTOpoB E, B U v B 2JIEeKTpOMarHuTHOW BOJIHE B
BaKyyMe
CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPaXKEHUE,
5.2.5 MIpeJIOMJICHUE, MOJISIpU3aIus, nudpakims,
uHTepdepeHiyst. CKOPOCTh IMEKTPOMATHUTHBIX BOJIH
5.2.6 [lIkama  2JIEKTPOMAarHUTHBIX  BOJIH.  IIpumeHeHue




5.3

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

5.2.8

5.3.1

IIpuHIUIIB paguoCBA3U U TelneBUIeHUs. Pannonokanus.
DJIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOILEH CPEJIb

TexHu4eckue yCTpOUCTBA: My3bIKJIbHBIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasi [UAarHOCTMKAa B TEXHUKE M MEIMIIMHE,

pamap, paauonpuéMHUK, TEIEBU30P, AaHTCHHA, TEIe(OH,
CBU-nieun

OIITUKA

[IpsimonuneitHoe pacnpocTpaHeHHe cBeTa B
ogHOpOoAHOM cpene. JIyu cBera

5.3.2

533

OtpaxkeHue  cBeTa. 3aKOHbl  OTPaXXCHUS  CBETA.
[NoctpoeHne n300paXKeHHH B INIOCKOM 3epKajie

[lpenomnenne  cBera. 3akOHBbl — NPEOMJICHMS  CBETa.
AOGCOJIIOTHBIN MOKa3aTesb NPEeIOMIICHHS

5.34
5.3.5

[lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli  yroma
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus ceera. CnokHbIH coctaB 6eroro cera. Lser

5.3.6

Cobwuparomue U paccerBaromye JTUH3bI. TOHKas JTUH3A.
@DOoKycHOE pacCTOSHUE U ONTHYECKash CHila TOHKOHN
muH3bl. [locTpoeHrne W300pakeHHWI B COOMPAMOIIUX H
paccenBaromux JuH3ax. @dopMmyna TOHKOW JIMH3BI.
VYBennuenune, 1aBaeMoe THH30M

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

5.3.9

Nurepdepentius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JIBYX CHH(]a3HBIX
KOT'€pEHTHBIX NCTOYHHUKOB

Hudpakuus ceeta. [IudpakumonHas pemérka. YcioBue
HaOJIO/IEHUsI TJIaBHBIX MAaKCHMyMOB TIpH NaJCHUU
MOHOXPOMAaTHYECKOTO  CBeTa Ha JAU(PPaKIUOHHYIO
peETKY

5.3.10

5311

HOJIHpI/I?»aLII/I}I CBCTa

TexHuueckue yCTpOWCTBa: OYKHM, Jyna, (oToammapar,
MPOEKIIMOHHBIA  ammapaT, MMKPOCKON,  TEJIECKOI,
BOJIOKOHHAsl ~ ONTHKA,  JU(PPAKUMOHHAs  peméTka,
MOJIIPOU T

5.3.12

[IpakTueckue  pabotel.  M3mepeHue  mokasarens
npenomienus. McciaenoBanue CBOWCTB M300paKeHUH B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuIBl TPUMEHUMOCTH KJIACCUYECKOM MEXAHMKH.
ITocTynarel TEOpUHM OTHOCUTENBHOCTH: UHBAPUAHTHOCTD
MOAYJS CKOpPOCTM CB€Ta B BaKyyMe, NIPUHIUI
OTHOCHUTEJIBHOCTH DWHIITENHA

6.2

OTHOCHUTENBHOCTh  OAHOBPEMEHHOCTH.  3aMeIJICHUE
BpCMeHI/I nu COKpaH_IeHI/Ie JIJIINHBI




6.3

DHeprusi 1 UMIyJIbC CBOOOHOMN YaCTHUIIBI

6.4

CBsi3b Macchl C SHEPrue M HMITYJIbCOM CBOOOIHOMN
YaCTHUIIbl. DHEPIUs IOKOSI CBOOOAHOM YaCTHULIBI

KBAHTOBAS ®U3NKA

7.1

7.2

BJIEMEHTEI KBAHTOBOI OIITUKH

711

7.12

®otonsl. opmyna [lnaHka cBsi3u 3HEpPruu GPOTOHA C €ro
4acCTOTOH. DHEPrus ¥ UMNyJbc HoToHA

OtkpeiTie U ucciaenaoanue Goroddpdexra. OnbiTer AT
CronetoBa. 3akonsl poTorddexTa

7.1.3

7.14
7.15

VYpaBuenue OJitHmTeitHa ans ¢dorodddexra. «KpacHas
rpanuna» ¢potodddexra

Japnenue ceera. OnbiTel [1.H. JIeOenena
XUMHYECKOE IEUCTBUE CBETA

7.16

7.2.1

7.2.2

TexHuueckue ycTponcTBa: (POTOINEMEHT, (HOTOAATUHK,
coJIHe4Has Oarapesi, CBETOAHO.

CTPOEHHME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
HCCIIE0BAHUIO CTPOEHHUs aroMa. [Inanerapnas monuens
aToma

[Toctynatel bopa. M3nyuenue u moruomenue (GoTOHOB
IIpH IIEpEXOJEe aTromMa C OJHOIO YPOBHS JHEPIMM Ha
apyroi. Buabl cnektpoB. CnekTp ypOBHEH 3HEpPIHH
aToMa BOJOpOAa

7.2.3

7.24

BosHoBble cBoicTBa uactuu. BomHel ge  bponns.
KopnyckyJIsipHO-BOJIHOBOH ~ Jyallu3M. Hudpaxus
AJIEKTPOHOB Ha KpUCTaJlIax

CnioHTaHHOE U BBIHYXACHHOE U3ITy4eHHUE. Y CTPONCTBO U
IPUHLIMI padOoTHI J1a3epa

7.2.5

7.2.6

TexHu4yeckne  yCTpOMCTBA:  CHEKTPAJbHBIM  aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP
[Tpaktuyeckue pabotel. HabmogeHue nuHeHYaTOro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Metoapl HaOMIOEHUST U PErHCTpalid BJIEMEHTAPHBIX
4acTHULL

OtkpeiTHe panuoakTuBHOCTH. OmbITel Pesepdopna mo
ONPENIENIEHNI0 COCTaBa PAAMOAKTUBHOIO  M3JIydEHMSI.
CpoiictBa anb(a-, Oera-, ramMMma-uzinyudeHus. BrusHue
palMOAKTUBHOCTHU Ha KUBBIE OPraHU3MBI

OTkpbITHE TPOTOHA M HeWTpoHa. HykioHHas Mmonens
snpa ['eitzen0Oepra — MiBanenko. 3apsan siapa. MaccoBoe
qucio siapa. M3otonsl

Anbda-pacniaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-

pacman. ['amma-uznydeHwe. 3aKOH pPaAHMOAKTUBHOTO
pacrnaja

7.3.5

OHeprusi CBsI3M HYKJIOHOB B siipe. SInepHble CHIIBL.




JledexT macchl siapa

7.3.6

Snepusle peakuuu. JleneHue u CUHTE3 saep

7.3.7

7.3.8

Snepubiii peaktop. Tepmosiaepuslii cunTe3. [IpoOiemsl
U TEPCHEKTUBBI AJIEPHON SPHEPreTUKU. DKOJIOTHUYECKUE
ACHEKTHI AJIEPHON IHEPTETUKHI

OnemeHTapHble  4acTulbl.  OTKpBITHE  MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

7.3.10

TexHuyeckue yCTponCcTBa: 103UMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

[IpakTrueckue pabotel. VccnemoBanue TPEKOB YacCTHI
(1o roTOBBIM oTOTpadUsIM)

OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

Bun 3B&nnoro Heba. Co3Be3nus, spKue 3BE3IbI,
IUTAHETHI, UX BUAUMOE IBIKEHUE

Conneuynas cucrema. IlnaHersl 3eMHOM  Ipymmbl.
[InaHeThI-TUTAHTBI W WX CHYTHUKHU, KapJIUKOBBIE
m1aneTsl. Manble Tena CoJIHEYHOH CUCTEMBI

8.3
8.4

8.5

8.6

8.7

8.8

Coname, d¢orochepa wu  armochepa. ComHeuHas
AKTHUBHOCTh

Ucrounuk sHeprun CosiHIA U 3BE3 N

3Bé3I[LI, Hux OCHOBHBIC XAPAKTCPUCTHUKU: macca,
CBCTUMOCTb, paauyC, TEMIICPATypa, HWX B3aUMOCBI3b.
I[I/Ial"paMMa ((CHeKTpaJ'ILHHﬁ KJIaCC — CBETUMOCTbB». 3Bé3I[BI
TJIaBHOM OoCICa0BAaTCIIbBHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTB» JIJIs1 3BE3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buytpennee CTpOEHHUE 3BE3. CoBpeMeHHbIE
MIPEJICTABIICHHSI O MPOUCXOXKIEHUH U dBoJtoimu CoyHIa 1
3BE3. DTaIbl )KU3HU 3BE3]

Mneunsiii Ilyrb — Hama Tanaktuka. ChnupanbHas
crpykrypa [anaktuku, pacnpeneineHue 3BE3Z, raza M
neutn. Ilomoxkenne u gemxenue Coanna B ['anakTuke.
[Tnockas u chepuueckas nmoacucteMsl ["anakTuku

Tunsl ramaktuk. Paguoranaktuky v kBazapbl. UEpHbIE
JBIPHI B SIAPAX TAIAKTUK

8.9

8.10

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma.
Pa3z6eranme ramaktuk. Bospact m paguyc Bcenennoii,
teopusd  bonpmoro  B3peiBa.  Mogenbp  «ropsiuer
BcenenHoy. PenmukToBOE H3y4yeHne

MacmrabHast cTpykrtypa BcenenHoll. MeraranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUHT
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