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Crenupukanus TecTa;’
1o npeaMery ¢pusuka 1is UToropoii arrecTaniiu BbIIy CKHUKOB IIKOJI
(s mcrionp3oBanus ¢ 2021 rona)

Cnemudukanus Tecta pazpadoTaHa Ha OCHOBAHUH CIENYIOIIHUX JOKYMEHTOB:

— «locynapcTBeHHBI  00WIE00s3aTeNbHBIM  CTaHAApPT O00pa3oBaHMs BCEX  YPOBHEH
00pa3oBaHusa», YTBEPKACHHbIN moctaHoBieHneM [IpaButenscrBa Pecmybmuku Kasaxcran Nel080 ot
23 aprycta 2012 roga;

— «locynapcTBeHHBIH — 00mIe00s3aTeNbHBI  CTaHAApT O00pa3oBaHMSA BCEX  YPOBHEH
oOpasoBanus», yreepxkaeHnsii npukazom MOH PK Ne604 ot 31 oxrsabps 2018 roma (BHECEHBI
usMeHenus u pononuerus nmpukazom MOH PK Nel82 ot 5 mas 2020 rozga);

— TumoBsle yueOHBIE MPOrpaMMBI IO 00II€00pa30BaTENBHBIM IIPEAMETaM YPOBHSI OCHOBHOTO
cpenHero obpazopanms (5-9 kmace), yreepxknennsie mpukasoMm MOH PK Nell5 ot 3 ampens 2013
roza; ‘

— TunoBsle y4eOHBIE IPOrpaMMBI 110 06IeoOpa3oBaTenbHbIM peameraM A 10-11 kmaccoB
YPOBHS 0OIIEro cpefHero 06pazoBanus (B paMKax OGHOBICHHS COMEPIKAHMS CPEHETO 00pa3OBaHHs),
yrBepxaennble mprkazom MOH PK Ne352 ot 27 urona 2017 roza.

TunoBsle ydeOHBIE IIPOTrpaMMbI 10 06LIe00pa3oBaTeNbHEIM NpeaMeram ans 10-11 kmaccos
YpOBHS 0GIIEr0 CpelHero 06pazoBanus (B paMKax OGHOBIICHHS CONEPIKAHHS CPEHErO 00pasoBaHus),
yrBepxkaennsie npukazom MOH PK Ne105 ot 7 mapra 2019 roza.

Iexs paspaboTku Tecta: Onpe/eleHne ypoBHS MOATOTOBICHHOCTH 110 (U3HKE BBITYCKHUKOB
yYeOHBIX 3aBEleHMH, pealusyrolMX 00lIeo0pa3oBaTebHble y4eOHbIE MPOTrpaMMbl HA4aIbHOIO,
OCHOBHOT'O CPEIHETO U OOMLIETO CPEJHET0 00Pa30BaHUs 00U eCNGEHHO-2YMANUMAPHO20 HANPAGIEHUA.

Cogep:xaHue Tecra: TecT COCTOMT U3 3aJaHMM 3-X YpPOBHEH TPYOHOCTH, KOTODBIC
IIPEACTABIEHBI CEAYIOMHAM 00pa3soM: TECTOBBIX 3aJaHHM NMEPBOrO ypOBHs - 7, BTOPOTO YPOBHS — 6,
TPETHETO YPOBHS — 5.

B TecT BKIHOUCH yueOHBIH MaTepual 1o (GU3MKEe B COOTBETCTBUM C y4eOHON NPOrpaMMOH Uil

006111€00pa30BaTEIbHON HIKOJIBL.

Ne | Pazpen Ne Tema No Honrema/ llenn o0ydenus
01 | MexaHuka 01 | Kunemaruka 01 MexaHn4ecKoe JBUKEHMUE.
MarepuanpHas Todka. IlyTe
nepemeinenye. Cucrema OTCYeTa.
OTHOCHUTENLHOCTD IBHKCHUS

02 PaBHOMEpHOE NPSIMOJIMHERHOE
nemwkenue. Ckopoctb.  Cpensis
CKOpOCTh

03 PaBHOMEpHOE JIBI)KCHUE o
OKPYXHOCTH

04 PaBHOYCKOpEHHOE JIBIDKCHUE.

Vckopenne. Ilepemerenune NpU
PaBHOMEPHOM ~ PaBHOYCKOPEHHOM
JIBVDKEHHH. ['paduueckoe
[IpEeJCTaBICHUE BHIKEHUSI

05 CBobogHoe maaeHue. YCKOpeHHe
CBOOOHOTO MAJEHUS




06

BriBoauTs GopMyITy IepeMeIeHus
IIPU PaBHOYCKOPEHHOM IBHKEHHH
TENa, UCIONB3YysS TpaduyuecKyro
3aBUCHMOCTb CKOPOCTH oT
BpPEMEHHI

07

OnpenensTe  paiMyCc  KPUBU3HBI
TPAEKTOPHH, TaHTEHIUAIBHOE,
LIEHTPOCTPEMUTENIBHOE UM TOJIHOE
YCKOpEHHUS Tena npu
KPUBOJIMHEMHOM JBW)XXEHUHU

08

Ompenensts KHHEMaTUIeCKHe
BEIMUYMHEl TIPH JBW)KCHHH Tela,
OpolleHHOTO  IOJ  YIIOM K
TOPH30HTY

02

Junamuka

09

Macca. HueptHocts. IInoTHOCTB
BenecTBa. 3axoHsl HeroToHa

10

Cusl B mpupoze: Cuila yIpyrocTy,
CHUJIa TPEHHUS, CHJIA TSDKECTH.

11

Bec Tena. HesecoMocTs.
[Teperpyska

12

Kocmuueckue CKOPOCTH.
HckyccTBeHHBIHN CITyTHUK 3eMITu

13

CocraBnaTh BO3MOXXHBIE
AITOPUTMBI PEIIEHUs 33a7ad IIpH
JNBIDKEHUHU TeN TON JEHCTBHEM
HeCKONbkuX  cuil.  [IpumeHsTH
BTOpOH, TpeTtudl 3akoH HproTOHA
IpH pEIICeHHH 337ad; pas3jinyaTh
Bunbl nedopmaruu. [IpumenHsTh
3akoH ['yka npu perieHuu 3agad

14

[IpuMeHATH 3aKOH BCEMHPHOTO
TSATOTEHUS NP PELICHNH 3aa4

03

Pabora.
MOIHOCTE.
OHeprus

15

Pabora IIOCTOSIHHOM CHUJIBL.
MomHuocTs

16

Kunernueckass sHeprusi. Pabota
IIPU U3MEHEHUU CKOPOCTH

17

[loTennuanbHass sHeprus. Pabora
cunbl  TsDKecTH. [loTeHnuanbHas
sHEprus IeGOpMUPOBAHHOTO TeJa.
Pabora cunbl ynpyroctu

04

Crartuka

18

OHpe,Z[CJISITB LCHTP Macce
abCoIIOTHO TBEpOAOro TCiIa H
CUCTEMbI MaTCPUAJIBHBIX TCJI

19

YcTanaBnuBaTh IIPUYHUHHO
CIICACTBCHHBIC CBA3HU Ipu
OOBSICHECHNH Pa3JIM4YHbIX BHUIO0OB
PaBHOBECHUA

05

3aKoHbI
COXpaHCHHUS

20

Nmnynec Tena. VMmynbc CHITBL
3aKkOH  COXpaHEHUs  HMIIYJIbCa.
PeakTHBHOE TBIKEHUE

21

3aKOH COXPaHEHMs MeXaHHYeCKOU
SHEPruu




22

[IpocTele MeXaHU3MBL. Y ClOBHE
paBHOBecus:  pblyara.  MoOMEHT
cunsl. KT

23

HpI/IMCHSIT]: 3aKOHBbI COXPaHCHHUA
IIpH PCIICHNHU 3a1aq

06

JlaBnenue

24

JlaBnenne. ['mapoctatnueckoe
JTaBIICHHUE. Atmocdeproe
nasienue. 3axoH Ilackamns

25

Cuna Apxumena

07

Mexanuka
JKUJKOCTEH UM ra3zoB

26

OnuceiBath JlaMUHapHOE u
TypOyJIEHTHOE TEUECHHS JKUIKOCTEH
U Ta30B

27

[IpuMmeHsITE ypaBHEHHE HEPA3phIB-
HOCTH U ypaBHEHHE bepHyuu npu
pelIeHny 3a1a4

02

Tennosas ¢puzuka

08

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOMH
TEOpUHU

28

Onpenensth KOJINYECTBO
BEIIECTBA,  MOJSIPHYIO  Maccy,
Maccy MOJIEKYlT ¥  CKOPOCThb
MOJIEKYJT

29

OnuceiBaTh OCHOBHBIC TOJIOMKEHUS
MKT u ux omeITHOE 0OOCHOBAHUE.
OnuceIBATH BpoyHoBckoe
JIBHYKEHUE

30

OnuchIBaTh:

- CBSI3b TEMIIEPATYpPBI CO CpELHEN
KUHETUYECKOH SHEPIrUEn
MIOCTYNATEILHOTO JIBHYKCHUS
MOJIEKYJI;

- MOJIENb UIEAIBHOTO ra3a

31

OnuceiBaTh MOJECIIHA TBEPABLIX TEJI,
JKUIKOCTEM W Tra30oB Ha OCHOBE
MKT

32

[IpuMeHSITP OCHOBHOE YPaBHEHHE
MKT npu pelienuu 3agad

09

TI"'a3oBBIe 3aKOHBI

33

[TpuMeHATh ypaBHEHHUE COCTOSHUS
UICATGHOTO Ta3a M ypaBHEHHE
KnanefipoHa npy pelIeHUH 3a1a4

34

HccrnenoBath 3aBUCUMOCTE:

- JaBJeHHs OT o0beMa rasza IpH
NOCTOSHHON Temmeparype (3aKoH
boitns-Mapuorra);

- obbeMa Taza OT TEMIIEPATYPhI
IpY TIOCTOSHHOM JaBJIEHHMH (3aKOH
Ieii-Jlroccaka);

- JJaBIIEHUS OT TEMIIEpaTyphbl TIasza
OpH TIOCTOSIHHOM 00beMe (3aKOH

Hapist)

33

[IpuMEHATH Ta30BBIE 3aKOHLI TIPH
pelIeHuH pacyeTHBIX u
rpadryecKux 3a1a4

10

(OCHOBBI
TEPMOIUHAMHUKHA

36

BryTpennss sHeprus. CrnocoOsl ee
u3MeHenus. KonuuecTBo TEMIOTHI.
M3meHeHue arperaTHoro




cocTosiHMs BemecTBa. lcmapenwe,
KOHICHCAIH, KUIIEHUE,
IUTaBIICHUE, KpUCTAJUIA3ALUS.
VpaBHeHue TEIIOBOrO 6ananca

37

Omnpenensarsb BHYTPEHHIOIO
SHEPTHIO UIeaTbHOTO rasa.
[TpumensTh GOpMYIIBI BHYTPEHHEH
SHEPTUU OIHOATOMHOTO ¥
JIBYXaTOMHOTO HJEAJILHOIO rasa
IIPY PEUICHUN 3a1a4

38

Omnpenenars paboty B
TEpMOJIUHAMUKE.

OmnwucoiBaTh TEpPBBIE M BTOPOH
3aKOH TEPMOJUHAMHUKH.
[TpuMeHATH IePBBIH 3aKOH
TEPMOJMHAMUKY K H30IPOLECCAM
W arabaTHOMY ITpoLeccy

39

OnuceBath 1uKI  KapHo 1t
U7E€aTbHOTO TEIUIOBOTO JBUTATEIS;
PUMEHSATH dbopmyy KT
TEIIOBOTO JIBUTATEJIS npu
pELICHAN 33719

11

JKunxue u TBEpABIE
Tena

40

OnmuceiBaTh CBOMCTBa
HACKLIIEHHOTO M HEHACHIIEHHOTO
napa. OmnpenensarTs OTHOCHTEILHYIO
BIAXKHOCTh BO3JyXa C TIOMOIIBIO
THTPOMETpPa U ICUXPOMETPA

41

Omnpenensrs K03 puImeHT
TIOBEPXHOCTHOTO HATSDKSHUS
YKHIKOCTH Pa3TUYHBIMU ciocobaMu

42

Pasnmuuats CTPYKTYpBI
KPUCTALTHYECKOTO0 U aMOp(hHOro
COCTOSIHMSI BeIlleCTBa Ha INpUMEpe
Pa3INYHBIX TBEPHBIX T

03

DIIeKTPUYECTBO
MarHeTUu3M

u

12

ONEeKTPOCTaTHKA

43

OnexkTpuyeckuidl  3apsA.  3aKoH
COXpaHEHUs AIIEKTPUYECKOTO
3apsna. 3akoH KynoHa.

44

DJeKTpUYECcKOoe oJe.
HampskeHHOCTh  3JIEKTPUYECKOTrO
TIOJIST

45

[ToTeHnman 3IEKPHUUYECKOTO MO,
PasHocTh moTeHImanoB. Pabora
opu  TepeMelleHud  3apsna B
SJIEKTPHUYECKOM I0JIe

46

[IpoBOMHUKM © JUINEKTPUKH B
3JIEKPHIECKOM TIOJIE.
Konpaencaropsl. OHeprus
3apSHKEHHOTO KOHJIEHCATOPA.
CoenuHeHNE KOHIEHCATOPOB

47

[IpumeHATP 3aKOH COXpaHEHUS
JJICKTPHUYCCKOTO 3apsaia M 3aKOH
Kynona npu pewmexHun 3agad.
[IpumenaTh TIPUHIAII
CYNEpNO3UINKA JJIsl OIPENEITICHUS




HaIPsSODKEHHOCTH  DJICKTPHYECKOIO
T10JI4

48

[IpumeHsTH bopmyy,
CBSI3BIBAIOIIYIO CHJIOBYIO U
JHEPreTUYECKYI0 XapaKTePUCTUKH
JIEKTPOCTATHYECKOTO TOJIsI, TIpHU
pEIIeHHH  3a7a4;  CpPaBHUBATh
CHUJIOBbIE 154 HHEPIreTHUYECKUE
XapaKTEPUCTUKU TPABUTAMMOHHOTO
U 3JIEKTPOCTATHUECKOTO TTOJIeH

49

IIpoBoauTh CPaBHHUTEIIBHBIN
a”Hamu3 SIBIIEHUU
SJIEKTPOCTATHYECKON WHAYKIUU B
[IPOBOJHMKAX M TOJSApU3AIUU B
JIDTIEKTPUKAX. Uccnenosats
3aBUCUMOCTH €MKOCTH
KOHJIEHCaTopa OT €ro mapameTpoB.
[Ipumensite GopMyny mociaenona-
TEJIBHOTO u NapajuIeIbHOTO
COENMHEHUs1 KOHJEHCATOPOB IMpPU
pelmieHuM  3amad. PaccuuThIBaThH
OHEPIHIO NEKTPHYECKOTO MOJIS

13

[TocTosHHBIH
BIIeKTpI/I‘-leCKHﬁ TOK

50

Onextpuueckut Tok. Cuna ToKa.
Hanpsxenue. ConpoTuBieHHE.
3akoH OMa 7151 yJacTKa Henu

51

TlociemoBarennHoe 171
napajulesIbHOe coelMHEHUE
OpPOBOJAHHUKOB. V3MepeHue CHIIbI
TOKa W HampspkeHus. 3axoH Owma
nms nomHod  uenu.  Koportkoe
3aMBbIKaHHUE.

52

Pabotra ¥ MOLIHOCTL NOCTOSIHHOTO
Toka. 3akoH /[xoyns-Jlenna

[Tpumensts 3axkoH Oma  1id
ydacTKa IeNd €O CMELIaHHBIM
COCJIMHEHUEM TPOBOTHUKOB.
[Mpumenste 3akoH Oma  1aud
TIOJIHOU LleNH

54

HccnenoBats cBsa3p Mexay DC u
HANpsDKEHWEM  MCTOYHHKA  IIPH
Pa3IMYHBIX PEKUMax €ro paboThl
(pabouuii pexxuM, XOJIOCTOH XO[,
KOPOTKOE 3aMbIKaHHUE).

55

[Mpumenste  GoOpMynsl  pabOTEL,
MomHocty 1 DJIC ucTOYHMKa TOKa
HUCTOYHMKA TOKA TMPU PELICHUH
3a1a4

14

DNeKTpUIECKUN
TOK B pa3IH4HBIX
cpenax

56

OnuceiBaTh BHGKTpI/IqﬁCKI/Iﬁ TOK B

MeTasiax 7§ aHaTM3UPOBATh
3aBHCUMOCTb CONPOTHBIEHUS OT
TEMIIEPaTypBhlL. Ob6cyxnaTh
MIEPCIIEKTUBBI TIOJTY4EHUS

BBICOKOTEMIIEPATYPHDBIX
CBEPXHNPOBOIAIINX MATCPUAIIOB




57

OnuchiBaTh JJIEKTPHYECKUH TOK B
HONYIPOBOMHUKAX M OOBACHATH
IpUMEHEHHE TIOTYIPOBOIHHKOBBIX
nprOOpPOB

58

OnuceBarh SJEKTPHUECKHH TOK B
3JEKTPOJMTaX W [PUMEHATH
3aKOHBI DJIEKTPOJIA3A IIPH PELIEHUH
33134

15

MarsuTHoe ojie

59

OmnuceiBaTh MarHMTHOE IIONE H
JWHUKA MAarHUTHOW MHIYKIUH.
OObsacHAT, (QU3MUECKUH CMBICT
BEKTOpa MArHUTHOH MHIYKIHHW Ha
OCHOBE peleHus 3ajad.
OOBsACHATL TPHHIMI  JEHCTBUSA
JIIEKTPOU3MEPUTETBHBIX
puOOPOB, ITEKTPOJIBUrATENICH

60

[TpumeHATH 3aKOH AMIepa, CHIY
JlopeHna mpy peIIeHny 3a0a4

61

Knaccuduuuposars BelIeCTBa IO
WX MArHUTHBIM CBOMCTBAM H
OTIpPENETATh cdepsl HX
MIPUMEHEHUS

16

DIeKTPOMArHUTHas
WHIYKIHS

62

OmnuceBaTh SIBJICHUE
CaMOWHIYKIIUH.

OnpenensaTs 3HEPTUI0 MarHUTHOI'O
TI0JIs, MarHUTHBIM MOTOK,
HHIYKTUBHOCTb. [IpumensTh
npaBmwio JleHma NpuM  pelICHUH
3amad

63

Omnpenenars HaIpaBlieHHE
UHIYKIIMOHHOTO TOKA B KOHTYPE.
AHaU3UpOBaTh TPUHITHIL
JefcTBUS AIIEKTPOMArHUTHBIX
npubopoB (37eKTpOMarHUTHOE
pere, reHepaTop, TpaHchopMaTop)

64

Paccuutats JJIC wuHAyKIHH B
MPOBOJHUKE,  IBIKyIIEMCS B
MargpTHOM Tmone. Paccuurars
HUHIYKTABHOCTh KaTyIIKU
(conenonna)

65

[IpuMeHsTh 3aKOH 3JIEKTPOMAarHuT-
HOM HWHAOYKIWA TpU pEUICHUU
3amad.  IlpoBomuTh  aHAIOrMHU
MEXIY MEXaHUYECKOU u
MarHUTHOU SHEPIUHU

66

Uccnenosarthb JIEUCTBYIOLYIO
MOJENb  JJIeKTporeHeparopa H
apryMEHTUPOBAHHO OOBSCHATH
IIOJIYUYCHHEIC PE3YIBTATEL,
ucrmone3yst 3akoH @apazes u
npasuno JleHna

04

OIeKTpOMAarHuTHEIE
KoJie0aHus

17

Mexanuueckue
KoJieOaHus

67

CBoOOAHBIE W BBIHYXKIEHHBIC
KoJe0aHus. ["apmoHnYeckue
koJiebanusa. CKOpOCTh M YCKOPEHHUE




OpU TaPMOHMUYECKUX KOJICOAHMSIX.
Ilepuon, yacToTa, amMIUIMTYda M
daza konedaHui.

68

Konebanug wMareMaTuuyeckoro u
NIPY>KUHHOI'O MasiTHUKA

69

[IpeBparmienue SHEPTUU npu
MEXAHUYECKUX KOJIE0aHUSIX.
SIBnenue pe3oHaHca

70

Jmina BOJIHBI. CxopocTh
pacnpocTpaHeHus BOJTHBL.
3BYKOBBIE  BOJHBI  (CKOPOCTH,
BBICOTA 3BYKAa, IPOMKOCTH 3BYKA)

71

Hccnenosath rapMOHUYECKHUE
konebanus  (x(t), v(t), a(t))
DKCIIEPUMEHTAIBHO, aHATUTHYCCKH
U rpaduyecku

18

DneKTpOMarHUTHEI
e KoJieOaHus

72

OnuceiBaTh KoJeOaTeNbHEIN
KOHTyp.  OmnuceBaTe  yCIOBHUSA
BO3HUKHOBEHUSI  CBOOOJHBIX U
BBIHY>KJICHHBIX KOJICOaHH

[IpoBomWUTE  aHATOTUM  MEXKIY
MEXaHUYECCKUMU U JICKTPOMArHUT-
HBIMH KoyiebanusiMu. VcciaenoBaThb
rpaduyueckre 3aBUCHUMOCTH 3apsja
U CUJIBI TOKA OT BPEMEHU

19

[IepemMeHHBIN TOK

74

HccnenoBate npHHIMO — pabOTHI
reHeparopa TEPEMEHHOIO TOKa,
UCIIONIB3Ys. MOJENb TEeHeparopa;
XapaKTepHU30BaTh nepeMeHHbIH
TOK, UCIIOJNIB3YS Takue (pu3ndecKue
BEIMYMHBI KaK MEepHOJ, 4acToTa,
MakcuMmanbHoe U 3pdexkTrBHOE/
JeUCTBYIONICE 3HAYCHUS HAIPSKeE-
HUS, TOKa, JJIEKTPOABUIKYIIEH
cunpl.  [lpexcraBnsTe  CHUHYCOH-
JaTbHBI TMEPEMEHHBIH TOK HIIH
HanpspKeHNe B BHZIC
rapMOHHYECKHUX (QYHKLHH

75

OmuceiBaTh casur das:
- TP  aKTHBHOM  Harpy3Ke
(pe3rcTop) B LEMH IMEPEMEHHOIO

TOKa;

- TNpud PEaKTHBHOH  Harpyske
(karymika, KOHIEHCATOp) B LEIH
MIEPEMEHHOI0 TOKa.

PaccunThIBaTH MOCIIENOBATEILHYIO
DJIEKTPUYECKYIO 1Iellb II€PEMEH-
Horo Toka, comepxantyo R, L, C




76

OOBACHAT, (PUIUYECKUH  CMBICTT
MOHATHI aKTWBHas M DPEaKTHBHASA
MOILHOCTH TIEPEMEHHOIO  TOKa.
Onpenensartsb K02 pULIHEHT
MOIIHOCTH TYTEM  IIOCTPOCHHS
BEKTOPHOU IUarpaMMbl

77

OOBsACHATH YCIOBHE PE3OHAHCA H
Ha3bLIBaTh cephl ero NPUMEHEHHS.
PaccuutsiBaTh PE30HAHCHYIO
JacToTy

78

AHaNU3UpOBaTh MPUHIUI PabOTHI
TpaHcopmaropa  Ha  OCHOBE
ypaBHEHUS MOIITHOCTH.
OmpenensaTb 4YHCIO BUTKOB B
00MOTKax TpaHcopMaTopa

05

9J'IeKTpOMaI‘HI/ITHBIe
BOJIHBI

20

Bomuosoe
JIBHOKEHUE

79

HccnenoBats oOpa3oBaHue
CTOSYMX 3BYKOBBIX BOJIH B BO3IyX€

80

Hccnenosarb WHTEPPEPEHIHIO OT
JIBYX MCTOYHUKOB Ha IOBEPXHOCTH
BOJIBI. OOBACHAT,  TPUHIHMIL
[rolirenca ¥ ycJaoBUS HAOIIONCHUS
i paKIoHHON KapTHUHBI
MEXaHUUECKUX BOIH

21

3H€KTp0MaFHI/ITHC
BOJIHBI

81

DOnexrpomarautHas BojHa. IlIkana
3IEKTPOMArHUTHBIX BOJIH

82

OOBACHATH YCIOBHS BO3HUKHO-
BEHHS JJIEKTPOMArHUTHBIX BOJH U
OIIMCHIBATH UX CBOMCTBA

83

OmnwucsiBaTh MOy JISILIHAIO u
JETEKTUPOBAHUE

BLICOKOYACTOTHBIX ~ DJIEKTpOMAr-
HUTHBIX KojeOaHmii. Pasmuuyars
aAMILTATYJHYIO U YacTOTHYIO
mMoaynsud. OOBSACHATH IPHUHIMIL
paboTHI IETEKTOPHOIO IPUEMHHUKA

06

Onrtuka

22

CaoiicTBa cBeTa

84

Ceer. Ckopocth CBeTA.
PacmpocTpaHeHue cBera

85

3aKOH OTpaXEHUS U MPETOMIIEHUS
cBeta. [l1mockoe 3epkano

23

Boxnosag onrtuka

86

OOBsACHAT,  NTabOpaTOpHBIA  H
ACTPOHOMMUYECKUN METOJIBI
OTIpeJIeNICHNsI CKOPOCTH CBETA

87

OmnuchiBaTh BOJHOBBIE CBOWMCTBA
cBeTa: uHTEepEepeHLus,
b pakiys, JTUCTIEPCHSI,
TOJISIPHU3AITHs

24

['eomeTpuyeckas
OTITHKA

&8

JInuspl. OnTuueckasl CHia JIMH3EL
dopmyna TOHKO JIMH3EL
V306paxkeHus, JaBaeMble JTHH30M

89

['ma3z xak oONTHYECKas CHCTEMA.
OnTraeckre Ipudopsl

90

OOBICHAT,  3aKOH  OTPAXKECHHS
CBeTa C TOMOUIBIO TNPHHIMIA




[otirenca. CTpouTh X0n Nydyel B
cepruecKux 3epKajiax u
IPUMEHSTh bopmynsl
chepuueckoro  3epkama  IIpH
pEelIeHUH 33124

i

OOBACHATH 3aKOH MPEJIOMJICHUS
CBeTa C TIOMOIIBIO IPUHIMIA
['foiirenca. OOBSCHATH
MPEUMYIIECTBA  ONTOBOJIOKOHHOM
TEXHOJIOTUU npu nepeaave
CBETOBBIX CHTHAJIOB

92

Crpouts XOm Jy4ed B CHCTEME
JIMH3; TPUMEHATH (POPMYITY TOHKOH
JIMH3BI,  00pa3oBaHHOW  IBYMs
cepHUECKUMH  MOBEPXHOCTSIMHU
pPa3HOro pajuyca MpU pPELIeHHU
3agad. CTpOUTh U OOBSCHATH XOJ
Ay4yeii B JIyme,  TEJECKOIIe,
MHKPOCKOITE

07

KpanToBas ¢pusuka

25

OcHOBBI
KBaHTOBOH TEOPUHU
cBeTa

KBanToBBIE  CBOHCTBa  CBETa.
['mmoresza Ilnanka. DotordpdexT.
3akons! hoTodrdhdexTa.

94

doToHBI

26

AtomHas 1
KBaHTOBas (pH3HKa

95

OO6nsacusaTs npupoay portoaddexra
U TPUBOJWTH  OPUMEPHI €TI0
IPUMEHEHUS. Hcnonb30Bath
3aKkoHBI (H0TOddEKTA U ypaBHEHUE
DHINTEeHA IPY PELIEHUH 3a1a4

96

OOBICHIATH TPHUPOAY CBETOBOIO
JABJICHUST Ha OCHOBE KBAaHTOBOK
TEOPHH CBeTa. OmnuceiBaTh
XMMHYECKOe JeHCTBHE CBETa Ha
npuMepe (dhoTocuHTE3a u
IIPOLIECCOB B doTorpaduu
IPUBOAUTH JOKa3aTeNbHbIe
IpUMEpPBI MIPOSIBIICHHUS
KOPIYCKYJISIDHOH M BOJIHOBOH
MIPUPOABI 9JIEKTPOMArHUTHOI'O
U3JTYYEHUS

97

O6ocHOBaTh ITAHETAPHYIO MOJEIIb
aTroMa  Ha  OCHOBE OTIBITA
Pesepdopna 1mo paccesHuro anbda-
gactul.  OOBSCHATL  YCIOBHSA
YCTONYHUBOTO CYIIECTBOBAHUS
aToMa C [IOMOUIBIO IOCTYJIATOB
Bopa. OOBACHATH MIPUPOLLY
JMHEWYATHIX CIEKTPOB Ha OCHOBE
SHEPrEeTHYECKOH CTPYKTYpBI aToMa
BOJIOPOJA

98

OOBSICHATH YCTPOMCTBO U IPHHITHUII
neficTBus Jlazepa. Mcronb3oBaTh
(opMyITy IUTHHBEI BOJHEL A€ bpoiis
npu pemeHud 3anad. OOBACHITH
runote3y Ae bpoks
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®duzuka aToOMHOTO
ampa

99

Crpoenue aroma

100

PaguakTuBHOCTh.  PaguakTHBHBIE
IpeBparieHns. Buasl H3IydeHus
(anba, Oeta, ramMmma)

101

Snepuste  peakuuu.  Jlenenue
TsDKeNbIX snep. LlemHble spepHble
peaKxIu

102

OOBsCHAT,, Ha OCHOBE 3aKOHa
PaaroaKTHBHOTO pacmana,
IIPUYHHEI JUTATETTHHOTO
COXpaHeHUsI 3apaKCHUS] MECTHOCTH
A7EepHBIMA OTXO#aMH. [IpUMeHATH
bopmymy PaTuOaKTHBHOTO
pacrmajia mpy pelIeHruH 331349

103

Brrancmsiars SHEPIrHI0 CBSI3H
aTOMHOTO siipa ¥ OOBSICHATH
rpadUyecKyro 3aBHCUMOCTH
yAEeNbHOW OHEPrHMH CBSI3H  OT
MacCcOBOIO qucna aapa.
Hcnons30BaTh 3aKOHBI COXPaHEHUS
MacCOBOTO M 3apsOBOTO YHCEI
IIPY HAIIMCAHUY SIIEPHBIX PEaKIUH.
[loHmMmaTes HOpUpOdYy  ANEPHOTO
CUHTE3a u €CTECTBEHHOTO
PaIMOaKTUBHOTO pacnaja

104

OOBSICHATL TPUPOTY, CBOWCTBA M
fuomornyeckoe neicTeue o, f u vy
—U3JIyYEHUN. OnuceiBaTh
YCTPOMCTBO W NPUHIMI PaOOTEI
SIIEPHBIX PEaKTOPOB

08

HanorexHomorust u
HaHOMAaTEePHAaIb

28

Hanorexuoaorusa u
HaHOMAaTEePUAIIbI

105

OOBsCHATh (PU3UYECKHE CBONCTBA
HAHOMATEPHATIOB M CIIOCOOBI HX
HOJy4EeHUS

09

Kocmonorus

29

KocMmomorus

106

OmnuceBaTh TJIaBHEIE
CIEKTpabHBIE  KJIAacChl  3BE3..
Paznuuath  TOHATHS:  BUIUMAs
3Be3JHasl BENUYMHA, aOCONIOTHAs
3Be3HAs BeNWYHHA. VIcIonb30BaTh
dbopMynBl UL OIPEHEIECHUS
BUIUMOM U aOCONIOTHON 3BE3IHBIX
BEJINYHH

107

OmnuceBaTh UCTIOJIb30BaHNE
METOJ[a «CTaHAapPTHBIE CBEUM» IS
OTIpeNIeTICHUs] PACCTOSHUN. YMeTh
OLlEHWBATh BO3pacT BceneHHOH,
UCIIONB3YsI 3aKOH Xabba.
OOBICHATL TeOopHI0  bonbmioro
B3peiBa, wWcCmonb3ys HaHHBIE O
MUKPOBOJTHOBOM ¢dboHOBOM
UBIYYeHUR




XapakTepucTHKA COdepKAHUSA 3aAaAHHUIA:

ITo yuebHOI nporpamMe Kypca ydauiaecs: JOJKHEI OCBOUTD:

Mexanuka — Ponb Qusuku B COBpEMEHHOM MHpe, (H3MYECKHE BEIMYMHBI M MX HU3MEPEHHUS:
HOTPEIIHOCTH (U3UYECKUX BEJIHYMH; 00paboTKa pe3yIbTaroB W3MEPEHHH; OCHOBHbLIE IOHATHA H
YPaBHCHHS KHHEMAaTHKHA DPaBHOYCKOPEHHOIO [BMXXKEHUS Teja;, WHBAPUAHTHBIE W OTHOCUTENLHBIE
usnuecKre BENMUYMHBI;, IPHUHIMI OTHOCHUTENILHOCTH [ anwiess; KMHEMATUKA KPHBONHHEHHOTO
JBIDKCHUS, IBH)KECHHME TENa, OPOLIEHHOIO IOA YIJIOM K TOpU30HTY. CHIIBL, CIIOKEHHE CHJI, 3aKOHBI
HetoToHa; 3aKoH BCeMHpHOro TArOTEHWs; MOMEHT HWHEpIMH abCOJIOTHO TBEPIAOrO TeNa; MOMEHT
VMIIYNbCa; 3aKOH COXPaHEHWs MOMEHTAa MMIIYJIbCAa M €ro CBA3b CO CBOMCTBAMH IIPOCTPAHCTBA;
OCHOBHO€ ypaBHEHME NUHAMHUKHU BpAIlaTeIbHOTO NBIKEHHS. [[eHTp mMacc; BUABI paBHOBECHS. 3aKOHBI
COXpaHCHHUsI UMITYIbCa M MEXaHUYECKOH SHEPTUH, UX CBSI3b CO CBOWCTBAMH IPOCTPAHCTBA H BPEMEHH.
I'maponuHamuka; JaMHHApHOE U TypOYJICHTHOE TEUCHHE IKUAKOCTEM W Ta30B; ypaBHEHHE
HEPa3pBIBHOCTH; YpaBHEHHE bepHy/UIM; HOObEMHas cujla, TEYCHHE BSI3KOM KHMIKOCTH; (opMmylia
Croxca; oOTekanue Tel.

TennoBas ¢usuka — OCHOBHBIC TOJNOXKEHHS MOJEKYISIPHO-KMHETHUECKON TEOPUHU Ta30B U €€
OIILITHOE O0OCHOBaHME; TEPMOJMHAMHYECKHE CHCTEMBI W TEPMOIMHAMHYECKHE MapaMeTphl;
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHUS TEPMOJMHAMHYECKHUX CHCTEM; TeMIleparypa Kak Mmepa
CpelHEH KMHETHYECKON SHEPIHU TEIJIOBOTO JBHIKCHHSI YACTHIl BEIIECCTBA; UACAIbHBIA Tra3; OCHOBHOE
YPaBHEHHME MOJIEKYJIIPHO-KUHETUYECKOM Teopuu ra3oB. YpaBHEHHE COCTOSHHS HICATBLHOTO Tasa;
M30IpOLECCH]; I'padUKH H30IPOIECCOB; 3aKOH JlanmbToHA. BHYTpEHHSS 3HEPrHs MIEAIbHOIO rasa;
TepMOJUHAMHUYECKas padoTa; KOJIMYECTBO TEIIOTHI; TEIIOEMKOCTh; MEPBBIM 3aKOH TEPMOIUHAMUKU;
IIPUMEHEHUE TIEPBOrO 3aKOHA TEPMOJMHAMUKH K HM30IpolleccaM; aJauabaTHBIA MpOIecc; ypaBHEHHE
IIyaccona; oOpaTumble U HEOOpaTHMBIE IPOIECCHI; DHTPOIMS; BTOPOH 3aKOH TEPMOAMHAMHUKH;
KpyTOBBIE IIpoliecc U ux ko3 uuneHt nonezHoro aercreus; nuki Kapuo.

ONEKTPUYECTBO U MAarHETU3M — DIIEKTPUUIECKUH 3aps/l; MOBEPXHOCTHAS U 00BbEMHAas MIOTHOCTD
3apsfa; 3aKOH COXpaHeHWs 3apsiaa; 3akoH KysoHa; »5>IeKTpudeckoe TMoje; OAHOPOJHOE U
HEOJIHOPOJHOE 3NEKTPHUECKOE MOJIE; HAMPSIKECHHOCTD AIEKTPUUYECKOTO TOJIS; MPUHIIUI CYTIEPIO3UIIUU
BIIEKTPOCTATHYECKUX TOJIeH; MOTOK BEKTOpa HAIPSHKCHHOCTH 3JIEKTPUYECKOro MoJist; Teopema [aycca;
padoTa JIIEKTPHYECKOrO IOJIA MO TEPEMENICHUIO 3apsia; MOTEHIHMAT, pPa3HOCTh IIOTEHIIMAJIOB
ANEKTPUYECKOTO TIOJIS, OSKBHIOTCHIIMAILHBIE MOBEPXHOCTH; CBSI3b MEXIY HAIPSIKEHHOCTBIO H
Pa3HOCTBIO TIOTEHITUAIOB JUISI OJHOPOMHBIX 3JEKTPUYECKHUX IOJIEH; MPOBOJHUKU U IUDJIEKTPUKH B
AJIEKTPHYECKOM TI0JIe; 3JIEKTPOEMKOCTh; KOHACHCATOPHI; COCIUHEHHE KOHIEHCATOPOB; BHEPIHUsd
BIIEKTPUYECKOTO MMOJISL. DJIEKTpHIecKuid TOK. 3akoH Oma ais ydacTka nenu. CMelIaHHOe COeMHEHNE
IPOBOJHUKOB. DJICKTPOABIIKYINASI CHJIA U BHYTPEHHEE CONPOTHUBJIEHHE UCTOYHUKA ToKa. 3akoH Oma
JUISL TIOJIHOM 1enH; 3aKoHsl Kupxroda; pabota ¥ MOIIHOCTH 3JIEKTPUUYECKOr0 TOKa. 3akoH JDKOyms -
Jlenma. KoadduimeHT moye3HOro NeWCTBHS HCTOYHMKA TOKA. ODJIEKTPUYECKHH TOK B MeETalliax;
CBEPXIIPOBOIAMMOCTD; JNEKTPHUYECKUAM TOK B IOJIYIPOBOAHHKAX; IOTYINPOBOJHHKOBBIE NPHOODHI;
DIIEKTPUYECKHH TOK B PAcTBOPaX W paciulaBax 3JI€KTPOJIHTOB; 3aKOHBI DJEKTPOJIM3a; DIIEKTPHYCCKUM
TOK B rasax; OJIEKTPMYECKHI TOK B BaKyyMe; JJIEKTPOHHO-TydeBas TpyOka. MarmuTtHoe more,
B3aUMOJIEACTBHE IIPOBOJAHUKOB C TOKOM, OIBITHI AMIIEPA, BEKTOP MArHUTHOW HHAYKIMH, WHIYKIHS
MArHUTHOTO I0JIs OECKOHEYHO IPSIMOI0 W KPYrOBOTO MPOBOJHHMKOB C TOKOM, IIPAaBHJIO OypaByYHKa,
cuaa AMIiepa, IpaBUIIO JI€BOU pykH, ciila JlopeHna, JIBIKEHHE 3apsDKEHHON YacTHLBI B MarHUTHOM
HoJIe; MarHUTHBIE CBOMCTBA BemlecTBa; Temmeparypa Kropu. Pabora cuibl Amnepa; MarHWTHBIA
[IOTOK.; SBJIEHME OJIEKTPOMATHWTHON HWHIYKIMH; 3aKOH JJIEKTPOMArHMTHOW HWHIYKIUH; MPaBHIIO
JleHna; sBIE€HHE CAMOMHAYKIIMH; WHIAYKTHBHOCTB; SHEPIHs MArHMTHOIO IOJISL; 3JCKTPOABHUIaTEb U

3JIEKTPOr€HEPATOP NOCTOSHHOT'O TOKA.

DEKTPOMArHUTHBIE KojieGaHus — YpaBHeHHs X TIpaQUKM TapMOHHYECKHX KOJICOAaHHI.
CBOOOIHEIE ¥ BEIHY)KICHHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHMS;, aHAIOTUHA MEXIY MEXaHHIECKUMHU H
3JIEKTPOMArHUTHBIMH ~ KOJICOaHHSAMH. ['eHepaTop  IIEPEMEHHOr0  TOKa; BBIHY KJICHHBIE

3JICKTPOMariuTHbIC KOJ’I€6aHI/IH; HCpCMCHHbeI TOK; aKTHBHOC M PCAKTHBHOC COIIPOTHBJICHHA B Ja(seest
MEPEMEHHOI0 TOKa; 3aKOH Oma I HOCHC,Z[OB&TGJIBHOIZ SHCKTpI/I‘{CCKOﬁ enyd IIEPpEMEHHOI'0 TOKaA,
coz[epmameﬁ AKTUBHOC U PEAKTUBHOC COIIPOTHUBJICHHUA; MOIIHOCTE LICITHA NEPEMEHHOIO TOKa; PE30HAHC
Haﬂpfl)KeHI/Iﬁ B 3J'[€KTpPI‘ICCKOfI eny; IIPOU3BOJACTBO, Il€pelada U HCIOJb30BaHHC BHCKTpHHGCKOﬁ



SHepruu; Tpanc(hopMarTop; IIPOU3BOACTBO M MCIIOIB30BAHNE sIeKTpuyeckoil sHeprun B KazaxcraHe u
B MHpE.

DJEKTPOMATHUTHBIC BONHEI — YIPYTHe MEXaHHIECKAE BOJHDL, YPABHCHHE Oerymeil u crosuen
BOJIHBI; PAcIpPOCTPaHEHHE MEXAHWYECKHX BOJIH; uHTepdEpeHINST MEXaHUYECKUX BOJH; NPHHIAI
Cioiirenca; nu(pPakius MeXaHHIecKHX BOJNH. M3mydeHHe M TPHEM OJICKTPOMATHMTHBIX BOJH,
PagHOCBs3b; TE€TEKTOPHBIA PaIMOIPHEMHHIK; aHAJIOroBO-IU(POBOH IIpeoOpa3oBaTeib; KaHANbl CBA3H,
CpeJiCTBa CBA3U.

Ontvka — DIEKTpOMarHWTHas IPUPOJa CBETa; CKOPOCTb CBETA; JUCHEPCHS  CBETa,
vrTepdepeHus cBeTa; THQPaKIus CBETa, NUQPAKIHOHHBIE PEIIETKA. [punmun ['rolirenca; 3aKoH
OTpaXEHHs CBETa; INIOCKUE U CepruecKre 3epKaa; 3aKOH MPENOMIICHIS CBETa; MOJHOE BHYTPEHHES
OTpajkeHwe; MOCTPOSHHE H300paXeHHs B CHCTEMAX JIMH3; dopmyrna TOHKOH IHMH3BL, ONTHYCCKUE
puOOPHIL.

IeMEHTHI TEOPUH OTHOCUTEIBHOCTH — [TocTynaThl TEOPHH OTHOCUTENBHOCTH, peodpazoBaHus
JIopeHIia; SHEPTUs, UMIYJIEC ¥ MAcca B PENSTHBHCTCKOH NMHAMHUKE; 3aKOH B3aHMOCBA3H MACCHI M
SHEPIUH [UIS MaTePHAIBHBIX Tl

KpantoBas (usuka — BUIBI H3IydEHUH; CICKTPBL; CIHEKTPANBHBIC annapaTel CIIEKTPaJIbHBIN
amanu3; WHGpPaKpacHoe ¥ YIBTPaQHUONETOBOE H3NIYYCHHE, PEHTTCHOBCKAE JyHqM;  IIKajla
3JIEKTPOMArHUTHBIX M3Ty4eHHH; TEIUIOBOEC H3ITy4EHHE; 3aKOH Crepana — bonprmana u Buna,
yiupTpaduoneToBas Karactpoda; ¢popmyna Ilmamka; doroubr, Gorosaddexr; npuMEHEHHE
doTosddekTa; naBleHHe CBETA; XUMUYECKOE NEHCTBHE CBETA; PEHTTEHOBCKOS H3IYdICHHE; CIUHCTBO
KOPILYCKYJISIPHO-BOJTHOBOM PHUPOZBI CBETA; OIBIT Peszepdopna 1m0 paccesHUIO anb(a-dacTHIL;
nocTynatel bopa; onbiTel Ppanka H I'epla; MOHATHE O HEIMHEMHOM ONTHKE; JA3CPBL, BOJIHOBBIC
CBOMCTBA YACTHI[, TPYJHOCTH Teopuu bopa; BomHEI ge bpoins. EcTecTBeHHAs paqHOaKTHBHOCTD,
3aKOH PaHOAKTUBHOTO Pacliajia; aTOMHOE A/pO; HYKIOHHAS MOJENb SNpa; U30TONBL, SHEPIHs CBA3M
HYKJIOHOB B SJIPE; sIEPHBIC PEAKIMH; MCKYCCTBEHHAs PaJUOAKTHBHOCTD; NEIEHHUE TSDKCNBIX SACP;
[eTHble SIEPHBIE PEaKIUy; KpUTHYecKas Macca; OMOJOTHYECKOe [NeHCTBHE Pa/HOAKTHBHBIX JIyUeH;
3aIIUTa OT PaJUalliy; SAEPHBIH PEaKTop; SAepHas SHEPreTHKA; TEPMOSIIECPHEIE PEAKIIAH.

HazoTexHojOrHs ¥ HaHOMaTepHabl — OCHOBHBIE JOCTIKEHHS HAHOTEXHOIIOTUHM; POOIIEMbI i
IEPCIIEKTUBBI PA3BUTHSI HAHOMATEPUATIOB.

Kocmororus — Mup 3Be3X; pacCTOSIHUE 10 3B€3[; IIEPEMEHHBIC 3BE3/Bl; COJHEYHO - 3E€MHBIC
CBSI3W; IUIAHETHBIE CHCTEMBI3BE3][; IUIAHETH 3€MHOM TIPYIIbl W IUIAHETH - MIAaHThI Majble TEla
CoJtHeUHOH cucTeMbl; Hama | alakTHKa; OTKPHITHE IPYrHX ['anakTHK KBaszaphl, T€OpHs bosbimoro
B3pbIBA; KPACHOE CMEINIEHHE M ONpEIENeHHE PacCTOSHUM [0 TalaKTUK; pacmmpeHue BceneHHOH;
OCHOBHBIE 2Tallbl DBOJIOLME BceneHHOH; Momenu BceneHHOW; XM3Hb U pasyM BO BcerenHoi;
OCBOEHHE KOCMOCA ¥ KOCMHUECKIE IIEPCIIEKTUBEI YEIOBEYCCTRA.

®dopma TeCTOBBIX 3aJaHMIi:

TecToBBIE 3aJaHUs 3aKPBITOM (GOPMBI C BHIOOPOM OJHOIO IPABHIBHOTO OTBETA, TECTOBBIC
3a1aHKA OTKPBITOM (GOPMBI ¢ KPATKHM MJIM Pa3BEPHYTHIM OTBETOM.

KosnuecTBO TECTOBBIX 3aJaHMIl:

B omgHoM BapuanTe 18 TecToBBIX 3amaHmit: 10 TECTOBBIX 3agaHMd € BBHIOOPOM OXHOTO
IPAaBUIBHOTO OTBETA, 5 TECTOBBIX 3aJaHMH C BHIOOPOM OJHOTO NPaBUIBHOIO OTBETA K OXHOMY
KOHTEKCTY, 3 3a[aHus OTKPHITOH GOPMBI C KPATKUM MIIH Pa3BEPHYTHIM OTBETOM.

Bpems Boinonenus Tecra: O0mee BpeMs BEINONHEHHA TecTa — 80 MUHYT.

O1eHKA BLINOJHEHHS OTAEJbHBIX 32JaHHI M BCEro TecTa:

3a BepHOE BBHINOJHEHHE 3aJ@HKs C BHIOOPOM OJHOIO MPABHIBLHOTO OTBeTa — 1 Oami, 3a
HeBepHOE BEIONHeHue 3ananus — 0 6amos. Beero — 10 6annos.

3a BepHOE BHLIOJHEHUE OIHOrO TECTOBOTO 3a/aHMs K KOHTEKCTy — 1 Oamn, 3a HeBepHOE
BeINONHeHUe 3ananusa — 0 6amios. Beero — 5 6aios.

3a BBLINOJIHEHHE TECTOBOTO 331aHUs OTKPBITON Gopmbl — 0T 0 1o 5 6amaoB. Beero — 15 6amnos.

MaxcuMaibHBIM 6ayut o Bcemy Tecty — 30.
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