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1. MogcHuTEABLHAA 3aNMNCKA

TunoBas yuebHast mnporpamma pa3zpaboTaHa B COOTBETCTBHH C MpUKa3aMu
Munuctpa obpazoBanusi u Hayku PecryOnmuku Kaszaxcran ot 31 oxTsiops 2018
roma Ne 604 «OO0 yTBepKIEHHUH TOCYAApCTBEHHBIX OO0IIC00s3aTENbHbBIX
CTaH/apTOB 00pa30BaHUs BCeX YpoBHEH oOpazoBaHus» U oT 8 HOsA0ps 2012 roga
No 500 «O0 yTBepkJACHUU THUIOBBIX y4YEOHBIX TIAHOB HAYAJIBHOTO, OCHOBHOTO
CpeaHero, oo1iero cpeaHero oopazoBanus PecryOnuku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATYpbl COCTaBIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecniyonuku Kazaxcran ot 17 masg 2019 roma Ne
217 "OO0 yTBepKJIeHUHU NEepeuHs y4eOHUKOB, Y4€OHO-METOIMYECKUX KOMILJIEKCOB,
mocoOMit U JPyroi JAOMOJHUTENBHON JIUTEPATyphl, B TOM YHCIIE Ha 3JIEKTPOHHBIX
HOCUTETAX" .

Lens: ¢popMupoBanue y 0oOy4aroIIMXCsi OCHOB Hay4HOIO MHUPOBO33PEHUS,
LEJIOCTHOTO BOCHPHUATHS €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, CIIOCOOHOCTU
Ha0JI01aTh, AHAIM3UPOBATh U (UKCUPOBATH SIBJICHUS MPUPOABI ISl PEIICHUs
KU3HEHHO BAKHBIX MPAKTHUECKUX 3ajad.

3agaun:

l)coneiicTBUE OCBOCHMIO OOYYaIOIMUMUCS 3HAHUH O (PyHIaMEHTAIbHBIX
¢uznyecknx 3aKOHaX W TPUHIMWIAX, JEKalUX B OCHOBE COBPEMEHHOMN
bu3nYECKOI KapTUHBI MUPA, METO/IaX HAYYHOT'O TTO3HAHUS TIPUPO/IBL;
2)cnocoOCTBOBAaHME  Pa3BUTUIO Yy OOYy4YalIIUXCAd  MHTEIUIEKTYaJbHOIM,
UHPOPMAIIMOHHONH, KOMMYHUKATHBHOH M pPEQIIEKCHUBHOW KyJIbTYPHl, HABBIKOB
BBITIOJTHEHUS (PU3UIECKOTO IKCIIEPUMEHTA U UCCIICIOBAHMS,

3)BoCIIUTaHKE OTBETCTBEHHOT'O OTHOIIEHHUS K Y4YeOHOM W HCCIIeI0BaTEIbCKOM
NESITEIIbHOCTH;

4)ncrosib30BaHuE MOJTyYEHHBIX HaBBIKOB TUISt paloHaIbHOTO
NPUPOONIOIL30BAHMUST WM 3allUTBl  OKpYXKaromied  cpeapl, olecreueHus
0€30MacHOCTH KU3HENIEATEIbHOCTH YeJIOBEKa U 0011ecTBa

B Tunomoit mporpamme 1m0 (Qu3nMke 0OIIECTBEHHO-TYMaHUTAPHOTO
HampaBJieHUs mpeaycMoTrpeHo 9  paszgenoB: «MexaHuka», «MouekymspHas
busuka», «nekTpuuecTBo U MarHeTusm», «Konebanus», «Bomub», «Ontuka»,
«KBanToBast pusuka», «HaHOTEXHOJIOTHS 1 HAHOMaTepuaib», «KocMoIoTus».

O0bem yueOHOUW Harpy3ku y4eOHOW — auciuIuimHbl "®dwusuka" 1
00I11eCTBEHHO-TYMaHUTAPHOTO HAMPaBJICHHs cocTaBiisieT 60 4acos.

[Tpu coznanuu pabounx yuyeOHBIX MPOTPaMM OpraHU3aIUsl TEXHUYECKOTO U
npohecCHoHaNBFHOrO0 00pa30BaHUs UMEET MPaBO:

- BBIOMpATh pa3InYHbIC TEXHOJOTUH OOy4eHHUs, (OPMbI, METOIbI OpraHU3alUN U
BU/JIbI KOHTPOJISI y4€OHOTO MPOIIECCa;

- pacnpenensaTh o0 00beM 4acoB Y4eOHOTO BPEMEHH Ha pa3Jiesibl U TEMbI (OT
00beMa 4acoB, BBIJICJICHHOTO Ha U3yUYE€HUE TUCHUILINHBI);

- 000CHOBAHHO U3MEHSATH YU4E€OHYI0 IPOrpaMMy B U3yUEHUHU €€ MOPsIIKa.



2. TeMaTnyecKuii IJIAH Y4eOHOH TUCUHMILIUHbBI

KoauuecTBO 9acoB
Ne 3anarus
HanmeHoBaHMe pa3je/ioB U TeM 2 o
Bcero 5 2
7 2
S =
2 >
3 g
= =
Paznen 1. Mexanuka * * *
1 Tema 1. Kunematnka
2 Tema 2. lunamuka
3 Tema 3. CtaTuka
4 Tema 4. 3akOHBI COXpaHEHUS
5 Tema 5. MexaHnuka KMIKOCTEH U ra3oB
Pasznen 2. MoJiekyJsipHasi pusuka * * *
6 Tema 1. MonekymsipHasi pu3uka
7 Tema 2. I'a30BBI€ 3aKOHEL.
8 Tema 3. OCHOBBI TEPMOJTUHAMHKHU
9 Tema 4. KXunkue tema
Pa3znen 3. DjeKTpU4ecTBO U MATHETU3M * * *
10 Tema 1. DnekTpocTtatuka
11 Tema 2. IToCTOSHHBIN TOK
12 Tema 3.07eKTpUUEeCKU TOK B Pa3JIMYHBIX CPEAAx
13 Tema 4. MarautHoe 1oJje
14 Tema 5. DeKTpOMarHuTHAST HHIYKIIHS
Pa3nen 4. Koaedbanus * * *
15 Tema 1. Mexanndeckue KojieOaHus
16 Tema 2. DieKTpOMarHuTHBIE KOJIEOaHMS
17 Tema 3. IlepeMeHHBIN TOK
Pa3nea 5. Bouubl * * *
18 | Tema 1.21eKTpOMarHuTHbIE BOJIHBI
Pa3nea 6. Ontuka * * *
19 Tema 1. BonnoBas onTuka
20 Tema 2. ['eomeTprueckas onTHKa
Pa3znen 7. KBanToBas pusuka * * *
21 Tema 1. ATomHast 1 KBaHTOBas (PU3HKA
22 Tema 2. ®u3uKa aTOMHOTO spa
Pazgen 8. HaHOTeXHOJIOTHSI 1 HAHOMATEPHAJIBI * * *
23 | Tema 1. HanoTexHOJIOTHS M1 HAHOMATEPHUAITBI.
Pa3znen 9. Kocmosorus * * *
24 Tema 1.KocMomorus.
Hroro 60 34 26

3. Pe3yabTaThl 00y4eHUs1 M KPUTEPUH OLEHKHU

Ne Haunmeno Coaepixanue pazneaa | PesyabraTsl
BaHHeE 00y4eHust

Kpurtepun onenkn
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pasjeioB

Mexanuka

['paduiku 1 ypaBHEHUS
KUHEMATUKU JBUKECHUS
Telna;  OTHOCHUTEIBHOE
JBUKEHUE; KUHEMaTUKa
KPUBOJIMHEUHOTO
JBUKECHMUSL.

CHIIBI, CIOKEHUE CUII,
3aKOHBI HreroToHa;
3aKOH Bcemupnoro
TATOTCHUS; JIBU)KEHHE
Tena B
rPaBUTALMOHHOM IIOJIE.

lentp Macc; BB
paBHOBeECHS.
cooOIaronmecs
COCY/IBI; MIPUHIIHIT
[Tackains; atmocdepHoe
JIaBJICHUE; OTIBIT
Toppuuennu.

3aKOHBl COXpPaHEHMS
UMIyJIbCa U
MEXaHUYECKOU
SHEPruu; yIpyroe Hu
HEYIPYroe coyaapeHue.
JlamunapHoe u
TypOyJIEHTHOE TeueHHe
JKHUJIKOCTEH W Ta30B;
JIBIKEHHE  Telna B
BSI3KOU JKHUIKOCTH.

1)  OObscHATH
IBUKCHUSI  TeI
0e3 yuera wuX
Mmacc u
JNEUCTBYIOLINX
Ha HUX CHIL

1) Boicka3biBaeT CyXIeHHS O
ponu (PU3HKU B COBPEMEHHOM

MHpE W apryMEHTHpYET
CcOOCTBEHHOE MHEHHUE;

2) [Mpumensier
KMHEMaTH4Yecue YpaBHEHUS
Opyu  peHleHuH  3agad |
aHaJIN3UPYET rpaduKu
JBWKCHUS,

3) IlpuBomutr  mpuMepsI
KJIACCHYECKOTO 3aKOHa
CIIOKEHUs  CKOpOCTEHM U
NepeMenieHu u3

IMOBCEIHEBHOMN JKU3HH;

4) OrmpenenseT BeTHYUHBI
XapakTEepU3YIOIINE
KPUBOJIMHEWHOE JIBUKEHUE.

2)  OOBsCHATH

1) PackpbIBaeT cojepikaHue

JIBUKCHHSI Tl | 3aKOHOB Herotona wu

MoJ JEHUCTBUEM | ONPENEIIAECT

MPHJIOKCHHBIX K | pABHOJCHUCTBYIOIIYIO  CHITY;

HHUM CHJI. 2) [Tonumaer 3aKOH
BCEMHUPHOTO  TATOTCHUS H
OIUCBIBACT JBIKCHHE
KOCMHUYECKHX aIaparoB;
3) OmnwuchiBaeT HU3MEHEHHUS
(GU3MYECKUX BEIMYUH TIPH
JBUKCHHUH Tella, OPOIIEHHOTO
MOJ YIJIOM K TOPU30HTY H
BEPTHUKAIBHO.

3) 3uate | 1) Omnpeaenser MEHTP Macc

YCIIOBUS aOCOIFOTHO TBEPJIOTO Tela H

paBHOBECHS MOSICHSICT  PA3JIMYHBIC BH/IBI

MaTepUaIbHBIX | PAaBHOBECHS,

Ten oz | 2) OnuceIBaeT 3aKOH

neiicteueM cui | [Tackans u 0OBACHSIET €TO

" JBUKCHHE | IPUMCHCHHE,

JKUIKOCTEN u | 3) OOBSICHSCT TEPMUH

ra3os. THJIPOCTaTHYECKOTO
JABJICHUSL.

4) 3uatb 3akoHbI | 1) PackpeiBacT comepikaHue

COXPaHCHUS MTOHSTHS UMITYJIbCa u

UMITYJIbCA U | DHEPIHH;

TTOJTHOM 2) OOBsICHAET  3aKOHBI

MEXaHHYECKOM | COXpaHCHHS  HMITyJIbca |

SHEPTHUU JJIS TEN | SHEPTUU;

3aMKHYTOM 2) [IpuMeHsIeT 3aKOHBI

CUCTEMBI COXPaHEHHUS UMITYJIbCa U

JFOOBIX MOJTHOM MEXaHUYECKON

pa3MepoB:  Kak | SQHEPTUH MIPH PEIICHUU 3a]ad.

TUTSI YJaCTHII
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MHUKPOMHpA, TaK
U KOCMHMYECKHX
TEl.

5) OmuceiBaTh

1) OGBsICHSET TaMHHAPHOE U

JIBUKEHUS TypOyJIEHTHOE TEUCHUS
SJKUIKOCTEN U | JKHUJIKOCTEH M T'a30B;
ra3oB, Kortopbie | 2) OnuceiBaeT  JABUKEHUE
CBSA3aHBI C | Tena B BA3KOW XKUIKOCTH.
HaJU4ueM
BHYTPEHHETO
TPEHUS MEXIy
UX CIOAMH H
CKUMAEMOCTBIO.
Mouaexyast OcHOBHBIE 1)3uath ocHOBBI | 1) OmnmchiBaeT  OCHOBHBIE
pHast [IOJIOKEHUS MOJIEKYJIIPHO- nonoxxennss MKT u monens
¢uszuka MOJIEKYJIIPHO- KUHETHUYECKON WJICAJTbHOTO Ta3a;
KMHETUYECKON TEOpUHU | TEOPUH T'a30B. OMUCHIBAET MOJIENU TBEPABIX
ra3osB; TeJ, )KUAKOCTEH U Ta30B;
KpUCTAJUTMYECKUE u 2)  OmnwuceiBaeT  MOJCTH
HEKPUCTAIINYECKUE TBEPABIX TEJ, XHUJIKOCTEU H
BEIIECTBA; MOJEIH ra3zos Ha ocHoBe MKT;
TBEPABIX TEN, 3) Pasnguuaer  cTpyKTYpy
JKUJKOCTEH U Ta3oB; KPUCTAJUTUYECKUX u
TEPMOJIMHAMUYECKUE HEKPUCTAIINYECKUX TBEPIBIX
napameTpsbl; BEILECTB.
HJIeaTbHBINA ra3; | 2) OmnwuceBarh | 1) OOBACHIET  MPOIIECCHI,
OCHOBHOC  yDaBHEHHUE | ypaBHEHUE, MPOUCXOASAIINE C  JIaHHOU
MOJIEKYJIIPHO- CBA3BIBAIOLINE Maccol rasa Inpu KaKOM-TO
KMHETUYECKOW TEOpUU | MEXKIy  CO0OM | HEM3MEHHOM
ra3os. TepMOJAMHAMUYE | TEpMONapaMeTpe (3akoH
YpaBHeHuE CKHe bouinsa-Mapuorra, 3akoH I'eli-
COCTOSIHMSL MIEAIBHOIO | MapaMeTpBhl. Jlroccaka,  3akon Ilapus);
rasa; H30MPOLIECCHI; 2) Ilpumenser  ra3oBble
rpaduxu 3aKOHBI IIPU PEIICHUH 3a/1ad.
H30IIPOLECCOB; 3) OOwscuath | 1)  OnuceiBaer CMBICII

annabaTHBIN MPOIIeCC.
BuyTpeHHsAs dHeprus
U7eabHOTO rasa;
TepMOJAMHAMUYECKas
pabora; KOJIMYECTBO
TEIJIOTHI;
TEIIOEMKOCTD; TE€PBbIN
3aKOH T€PMOJIMHAMUKY;

MPUMEHEHUE  MEPBOTO
3aKOHa
TEPMOJIMHAMUKHI K
M301poLieccam;
anuabaTHBIA  TIPOIECC;
BTOPOU 3aKOH
TEPMOJIMHAMUKHU;
TEIJIOBOM JIBUTATEIb.
HacrwimeHupri u

SIBIICHUS, MEpPBOrO0 U BTOPOTO 3aKOHOB
CBA3aHHBIE  CO | TEPMOJMHAMHUKHU;

B3aUMHBIM 2) OnwuceiBaeT MPUHITUTT
mpeBpaiieHrneM | paboTel W TPUMEHEHUE
MEXaHMYECKOH | TEIMJIOBOIO ABUTATENS.

U  BHYTPEHHEHN

SHEpruu u

nepenayen

BHYTPEHHEHN

SHEPTUU oT

OJTHOTO Tena K

JPYroMy.

4)O0BACHATH 1) Omnpenenser
MEXaHUYECKUE | OTHOCUTENIbHYIO  BIIAXKHOCTh
CBOICTBa BO3/yXa;

xunkocred W | 2) OOBsCHSAET NpUPOIY
ra3os, UX | TOBEPXHOCTHOTO HATSKEHUS
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HEHACBILLICHHBI  Tap;
BJIAKHOCTh BO3/yXa;
KPUTHYECKOE
COCTOSIHE  BEIIECTBA,
ITOBEPXHOCTHOE
HaTsHKEHUE,
CMaJMBaHUC;

KanmUJIIAPHBIC SABJICHUA,
TOYKa POCHI.

JIBIJKCHHE n
JIBIDKCHHE
TBEpIbIX TEI B
HUX.

u poJib
SIBJIECHUU B
KA3HU.

KaHI/IJIJIHpHBIX
IOBCEIHEBHOMN

DJIeKTpH
4eCcTBO
MAarHeTusm

H

DJIEKTPUYECKUI 3aps;

3aKOH Kynona;
JNEKTPUYECKOE  IIOJIE;
HaIPSKEHHOCTh
JNEKTPUYECKOTO  IOJIS;
NOTCHIUAJ;, Pa3HOCThb
IOTEHIINAJIOB
IEKTPUYECKOTO  I10JIS;
CBSI3b MEXIY
HaIPSKEHHOCTBIO U
Pa3HOCTBIO
MIOTCHIUAJIOB TUISL
OJTHOPOJHBIX
IEKTPUYECKUX TIOJIEH;
JEKTPOEMKOCTb;
KOH/ICHCATOPBI;
JHEprus

AIEKTPUUYECKOTO TOJIA.
DJIEKTPUYECKUN  TOK.
DIIEKTPOABMKY A
cujla U BHYTpPEHHEe
COTIPOTHBIICHHE
WCTOYHHKA TOKa. 3aKOH
Oma [y mOTHOM IIeTIH;
PaGora © MOIIHOCTB

1) OnwuceiBaTh
B3aUMO/ICVICTBU
¢ HEMOBUKHBIX
3apsiI0B.

1) OGbsicHsET CBOICTBA
3IEKTPUUYECKOTO TOJIS U
OTIpe/IeTISieT €r0 CUIIOBYIO
XapaKTePUCTHKY

2) OnuchIBaeT IEHCTBHE
3IEKTPOCTATUYECKOTO OIS
Ha JIBIDKEHUE 3apsija;

3) CpaBHUBaeT
XapaKTePUCTUKU
IPaBUTAIMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEH.
4) OOBscHseT poib
KOHJEHCaTopa B  IPOCTOM
AJIKETUYECKOU LIETIH.

2)  OOBACHATH
3aKOHBI
MOCTOSTHHOTO
TOKa.

1) Ilpumensier 3akon Owma
s MOJIHOU e "
IMOHUMAECT MTOCTICCTBHS
KOPOTKOT'O 3aMbIKAHUS;

2) OOBACHSIET MOHSITHS
ANEKTPOABIIKYIIAS CUJIA U
BHYTPEHEE COMPOTUBIICHUS;
3) [IpousBoaut
MPAKTHYECKUE PACUETHI
CTOMMOCTH pabOThI OT
MOIIHOCTH OBITOBBIX

JNEKTPUUYECKOTO TOKa; puOOpoB.

Koaddunment 3) 3uath 3akoHbI | 1) CpaBHHMBaeT  MPHHIIUI
MOJIE3HOTO  JIEHCTBUSA | O  BEIMYMHAX, | BOSHUKHOBEHHS

UCTOYHUKA TOKA; | XapaKTepU3ylo0 | 3JEKTPUYECKOro  TOKa B
CTOUMOCTb 111170 Pa3NUYHBIX Cpeax;
noTpedIIIeMOro ToKa. AIIEKTPHUYCCKUI | 2) DKCIEPUMEHTAIBHO
DNEKTPUYECKHN TOK B | TOK. onpenensier yCI10BUSA
MeTalIax; BO3HUKHOBEHHSI  TOKa B
CBEPXIIPOBOAUMOCTb; AJIEKTPOJIUTAX;
JJIEKTPUYECKUA TOK B 3) IlpuBomuT  mpUMEpPHI
HOJTIYTIPOBO/IHUKAX; MCIIOJIb30BAHUS
MOJTYTIPOBOIHUKOBBIE MOJTYTIPOBOTHUKOBBIX
npudOpHI; npubopoB;

JJIEKTPUYECKUA TOK B 4)  OmnwuceiBaeT  sIBJICHUE
pacTBopax M pacruiaBax CBEPXIIPOBOAMMOCTH M  €r0
JJIEKTPOJIUTOB; 3aKOHBI MPAKTUYECKOE IPUMEHEHHE.
AIIEKTPOJIN3A; 4)  OnwuceiBath | 1) Onpenenser BETUYUHY,
JJIEKTPUYECKUI TOK B | BUJ  MATEPHH, | XapaKTEPH3YIOIIYIO
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razax; JJIEKTPUYECKUU
TOK B BaKyyMe.
MaruauTtHOE
B3aUMOJICHCTBUE
IIPOBOJAHHUKOB C TOKOM;
OIBITHI AMIIEPa; BEKTOP
MarHMTHOM WHAYKLHU;
npaBuio  OypaBuuKa;
cuila Amriepa; mpaBHIO
JIEBOM PYKH; BUIKCHUE
3apsHKEHHOM YacTHUIIbI B

T0JIE;

KoTopast
JEUCTBYET
JBHKY LA CS
3apsn
(MIpOBOIHUKH C
TOKOM, Telna,
o0J1aaronue
MarHUTHBIM
MOMEHTOM).

Ha

MarHuTHOE T0JIe
MIPOBOHHUKOB;

2) IlpumeHseT npaBUIIO
JIEBOM PYKH U OMUCHIBAET
NeiCTBUE MarHUTHOTO TOJIS
Ha JBIDKYIIHMECS 3apsKEeHHbIE
YaCTHUIIBl M HAa TIPOBOJHHK C
TOKOM;

3) HasbiBaeT coBpeMEHHBIC
00J1acTy UCMOJIb30BAHUS U
MPUMEHEHHSI MAaTHUTHBIX

MarHUTHOM TnoJe; MaTepuasoB.
MarHuTHble  cBoiicTBa | D) OmuceiBath | 1) OOBsCHSICT

BEIIECTBA, SIBJICHUE BO3HUKHOBEHHUE
UCKYCCTBEHHBIE AIIEKTPOMATHUT | AIEKTPOABIKYIICH CHITBI
MarHHUTHI; COJICHOU. HOM MHIYKIMH. | MIPU U3MEHEHUH MarHUTHOTO
MarauTHBIH MTOTOK; IMOTOKa,;

SIBJICHUE 2) OOBsICHSIET TIPABUIIO
3JIEKTPOMAarHUTHON Jlenna;

WHYKLNH; 3aK0H 3) OOBSACHSET MPUHIIUII
3JIEKTPOMAarHUTHOU JEUCTBUSA DJIEKTPOMArHUTHBIX
WUHIYKIIWH; IIpaBUIIO pubopoB;

Jlenna; SHEPIHs 4) OObscHsET

MarHUTHOTO OIS MPaKTHYECKOE 3HAUYCHUE
JNIEKTPOJBUTATENIb | MarHUTHO-PE30HAHCHOM
AJIEKTPOTCHEPATOP TOMOTpaduH.

MOCTOSTHHOTO TOKa.

Konebanus | VYpaBHeHUS u|l) OOwscuaTh | 1) OnuceiBaet
rpaduku MEPUOINYCCKUE | TAPMOHUYECKHE  KOJeOaHUs
TapMOHUYECKHIX W3MCHCHHUS (1), v(t), a(t))
KOJIeOaHMH. buzmveckoi IKCIIEPUMEHTAJILHO,
CBobonHbIe U | BEJIMYUHBI, AQHATTUTHYECKHU U TpadUUECKH.
BBIHY K/ICHHBIC OIMCHIBAIOIICH
AIIEKTPOMArHUTHBIC MEXaHHYECKOe
KOJICOAHUsS; AaHAJOTHU | JABIKEHHE.

MEXAY MEXaHUUYECKUMU
U DJEKTPOMArHUTHBIMU
KOJIeOaHUSIMU.
I'enepatop
MIEPEMEHHOTO
BBIHY KJICHHbBIE
3JIEKTPOMAarHUTHBIE
KoneOaHusl; PE30HAHC
HanpsHKeHUH B
ANEKTPUYECKON  LIENU;
IIPOU3BOJICTBO,
TpaHcopmarop;
IIPOU3BOJCTBO "
UCIIOJIb30BaHUE
3IIEKTPUYECKOU

TOKa;

2) OmnwuceiBaTh
YCIIOBUS
BO3HHUKHOBEHMS
CBOOOMHBIX H
BBIHY)KJICHHBIX
ANEKTPOMArHUT
HBIX KOJcOaHui
u MIPOBONTH
aHaJIOTHH
MEXITy
MEXaHUYECKHUMU
u
AIEKTPOMArHuT
HBIMH
KOJICOAHMSIMU.

1) IlpoBomuT  aHaIOTUH
MEXKIY MEXaHHYECKUMHU U
AJIEKTPOMArHUTHBIMH
KOJICOaHUSMH;

2) OnuceiBaeT  yCIIOBHS
BO3HUKHOBEHHUS CBOOOTHBIX U
BBIHYKJICHHBIX KOJICOaHUH.




sHeprun B Kazaxcrane
U B MHpE.

3) OnuceiBaTh
BBIHYKJICHHBIC
ANEKTPOMATrHUT
HbIE KOJICOaHMS,
KOTOpHBIE
BO3HHKAIOT TIOJ
JIeficTBUEM
BHEIITHEH,
MEePHOINICCKH
U3MCHSIOIIEHCS
DJ1C.

1) Xapakrepusyer
MEPEMEHHBIN TOK, UCTIONB3Ys
Takue (PU3NYECKHe BeTUUYHUHBI
KaK NIepHUOI, 9acToTa,
MaKCUMaJIbHOE u
s dexTuBHOE/ NEHCTBYIOMIEE
3HA4YCHUs HANPSHKEHUS, TOKa,
AJIEKTPOBIDKYIIAS CHJIA,
2)O0BbscHseT yCIIOBHE
pe30HaHCa U Ha3bIBaeT Cepshl
€ro MpUMEHEHHS;

3) DKCIepUMEHTATBLHO
OTIpeNIeNIIeT YHUCIIO BUTKOB B
oOMoTKax TpaHchopmaropa,

4) Hccnenyer TPUHITAIT
paboThI reHeparopa
MEPEMEHHOTO TOKa,
UCTIONB3Ys MOJIETIb
reHeparopa,

9) OOBsICHSET
HKOHOMHYECKHE

IIPEUMYLIECTBA IEPEMEHHOTO
TOKa BBICOKOT'O HAIPSKEHUS

npu nepeaaue
AJIEKTPUYECKON SHEPTHUH;
6) OrneHuBaeT

MIPEUMYIIECTBA U HEJOCTATKH
HMCTOYHHUKOB 3JIEKTPOIHEPTUU
B Kazaxcrane.

BoJsHbl Nznyyenne wu mpuem | 1) OznakomuTs | 1) OOBsiCHACT  yCIIOBUSA
AIIEKTPOMATrHUTHBIX C MEXaHHW3MOM | BOSHUKHOBEHHUS
BOJIH; pPaaMoCBA3b; | PACIPOCTPAHEH | AJEKTPOMAarHUTHBIX BOJIH U
JIETEKTOPHBIN us ONMUCBHIBAET HUX CBOWCTBA;
PaAMONIPUEMHUK; aneKTpoMarHuT | 2) OnucbiBaeT MOAYJSILHUIO U
aHaJI0TrOBO-IIM(POBOM HOW BOJIHBI. JIETEKTUPOBAHUE
npeoOpazoBaTeb; BBICOKOYACTOTHBIX
KaHaJbl CBSI3H, ANEKTPOMArHUTHBIX
CpelcTBa CBSI3H. KoJIeOaHuH.

3) OOBsACHSIET  TPHUHIUI
paboThI paiuoCBS3H.

4) OOBsCHSET MPEUMYIIIECTBA
nepeaavu CUTHaJa B
nudpoBom dhopmate B
CPaBHCHHH C AaHAJIOTOBBIM
CUTHAJIOM.

Ontuka Wutepdepenius 1) 3uate | 1) OnuceiBaeT YCIIOBHH,
CBETA; Judpakius | 3aKOHOMEPHOCT | HEOOXOIUMBIE TUTSt
CBeTa. " Ha0I0IeHUs HHTEePhEePEHITNN
JudpakumuoHHbIe pacripocTpaHeH | M AU(paKIUM  CBETOBBIX
pELIeTKH; MOJsSpU3aLus | us CBeTa, | BOJIH,;

CBeTa. MPOLECCHI 2) OObsCHSIET NPUMECHECHHE
B3aUMOJICHCTBH | AU(PAKIIMOHHONW  pEIIETKH
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I'eomerpuueckue
3aKOHBI OIITHKY;
IIPEJIOMIICHUE B
IIJIOCKONapaIeIbHON
IUIACTHHE; IIOJIHOE
BHYTPCHHEE
OTpakCHHE; CBETOTBOJ,
ONTUYECKHE TPUOOPHI.

A CBETa C | g  OmpeneNeHus JJIUHBI

BELIECTBOM, BOJIHBI.

npupojy ceera. | 3) DKCNEepUMEHTAIBHO
UCCIIEeTyeT MOJISIPU3ALUIO
CBETa.

2) OOBICHATD 1) DKCIEePUMEHTATHHO

pacmpoCTpaHeH | Ompejaesser MOoKa3aTelb

ue cBeTa, MPeIOMIICHUS CTEKIIa;

OMUpAsICh HA 2) OOBbscHsIeT

3aKOHBI MperMyniecTBa

T€OMETPUHU. ONTOBOJIOKOHHOM

TEXHOJIOTMH TIPU  [epeaye
CBCTOBBIX CUTHAJIOB,

3) CtpouT u OOBSCHAET XOJI
Jqyded B cucTeMe JIMH3 (JIyna,
TEJIECKOI, MUKPOCKOII).

KBanrToBas
¢uszuka

Enuncrso
KOPITYCKYJISIPHO-
BOJIHOBOM PUPOABI
CBeTa; BU/IBI
U3JIy4eHUH;  CIIEKTPBI;
CHEKTpaJIbHbIE
anmnaparsl;
CIIEKTpaJIbHbIA aHAJIN3;
uH(paKpacHoe U
yIbTPaPUOIETOBOE
U3ITyYEHUE;
PEHTT€HOBCKUE  JIy4YH;
IIKanxa
3EKTPOMArHUTHBIX
U3JIy4CHU;
dotorpdexr;
IPUMEHEHNE
dotorpdexra;
JIaBJICHUE CBETa;
XUMHYECKOE JICHCTBUE
CBETa; Ja3ephl;
rosiorpadus;
¢dororpadus,
Tomorpadus.

EcrectBennas
PaaMOaKTUBHOCTH;
3aKOH PpaJHOaKTUBHOIO
pacnana; aTOMHOE
AIPO; HYKJIOHHAs
MOJIENb sJipa; U30TOIIBL;
SHEeprus CBSI3U
HYKJIOHOB B  SJpE;
AJIepHbIE peaxkuuu;
MCKYCCTBEHHAsI
PaAMOaKTUBHOCTH;
JICJIEHHE TSDKEIIBIX

1)  OObsACHATH
3aKOHBI
aTOMHOM u
KBaHTOBOM
¢buzuKy.

1) IlpuBoauT nokazaTenbHbIC
MIPUMEpPHI MPOSIBICHUS
KOPITYCKYJISIPHOM M BOJTHOBOM
MIPUPOJIBI
ANEKTPOMATrHUTHOTO
U3ITy4eHus,

2) OnuceIBaeT METOJ
CHEKTPaJILHOTO aHaIu3a U
00J1aCTh €ro NPUMEHEHHUS;

3) Paznuuaer
ANEKTPOMATrHUTHBIC
U3ITy4EHUs TI0 UX MPUPOE
BO3HUKHOBEHHUS U
B3aUMOJICUCTBHUIO C
BEIIIECTBOM;

4) OObsAcHsET MIPUPOTY
dororddekra, MIPUBOIUT
MPUMEPHI €ro MPUMEHEHHUS;
5) OmnuceiBaeT XUMHUYECKOE
JICWCTBUE CBETA HA MPUMEPE
¢doTocuHTE3a U TPOIECCOB B
dbotorpaduu;

6) CpaBHuBaer
KOMITBPIOTEPHYIO U MAarHuTo-
PE30HAHCHYIO TOMOTpaduio;
7) OOBsCHAET IEUCTBUE |
MIPUMEHEHHE Jia3epa.

2) 3HaTh
CTPYKTYDY,
CBO¥CTBA u
B3aHMHBIE
TpeBpaIeHUsI
aTOMHBIX SIEp H
apyrue

SIBJICHUS,
TPOUCXOJISIINE

1) OOwbscuser SIBJIICHHSI
PaliOaKTUBHOTO pacnana
(¢, my) u TepMuH mepuoaa
noJiypacraa,

2) OOBSCHSIET  MPOLECCHI
pacraja u CHHTEe3a s7pa,

3) OOBscCHAET  NPUPOIY
noHusupytouiero 3¢dexra u
MMPOHHUKAIONIEH CITOCOOHOCTH
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siiep; UEIHBIE sIIepHbIE
peaKIUM; KpUTHYECKAs
Macca; OHMOJOTHYECKOE
JNIEUCTBUE

PaauOAaKTUBHBIX JIy4eH;
3allMTa OT paaualluu;

B MHUKPOMHUpE.

PagUOAKTUBHBIX U3IIy4YCHUN;

4) OmnwuceiBaeT  00paboOTKYy,
IIPUMEHEHHUE, XPaHEHHE U
TEXHUKY 0€301acHOCTH

pPaaArOaKTUBHBIX MaTepI/Ia.HOB;
5) OnuchIBaeT yCTPOHCTBO U

SIIePHBIN peaxTop; MPUHIAI PAOOTHI SACPHBIX
AepHas ~ DHEPreTHKa; PEaKTopOB.
TEPMOSIICPHBIE

peakLuu.

8 Hanotexno | OcHOBHbIC JOCTHKEHUS 1) 3uHath | 1) OObscHsIET Qu3ndecKue
JIOT Ul U | HAHOTEXHOJIOTHH, OCHOBHbBIE CBOMCTBa HaHOMAaTEpPHAJIOB
HaHoOMaTep | poOJieMbl U [TOCTUKEHUS U CTIOCOOBI MX MOIY4EHUS;
HAJbI NepPCIIEKTUBBI Pa3BUTHs HaHOTeXHOJIOrHH. | 2) HasbiBaer chepsl

HAHOMAaTEPHAJIOB. MIPUMECHCHHUS
HAaHOTEXHOJIOTHUHU.

9 Kocmosiorn Mup 3Be3n; | 1) 3Hath | 1) OnuceiBaeT 3BE3HOE

| paccrosHue 0 3Be3J; | CBOMCTBA 1 | He0O U OCHOBHBIE MPUHIIUIIBI
IEpEMEHHBIE  3BE3JIbI; | DBOIIOLUIO OpPUEHTUPOBAHUS TI0 3BE3/1aM
Hala lanaktuka; | Becenennoit B | 2) OOBACHSET, YTO 3BE3JbI
OTKpBITHE JPYTHX | LIETOM. KIIACCUPUITUPYIOTCS 1o
lanmaktuk KBa3aphbl; SIPKOCTH cBeTa "
Teopus Bbonbioro XapaKTepU3yIOTCS
B3pHIBA; KpacHoe MOHATHSMM ~ KaKk  BUAUMAs
CMeIlleHne u 3Be3/IHAs BEJIMYMHA u
orpeeNieHue a0OcoroTHast 3BeqHAs
paccTosHui 10 BEJIMYMHA;
raJaKTHUK; YepHbIE 3) HUcnons3yer auarpammy
JIBIPBI; paciupeHue Iepummpynra-Paccens s
Bcenennoil; OCHOBHEBIC 00BICHEHHUS 3BOJIIOIINN
3TAaIIbI 3BOJIIOIAYU 3BC31;
Bcenennoii; MOJEIN 4) OnuceiBaet
BcenenHoli; Xu3HbR H HUCIIOJIb30BAHHE HOBBIX
pasym BO Bcenennoii; METOHOB [IJId OIpEHeIeHUs
TeMHas Marepus, PacCTOSIHUM;
HEUTPOHHBIC  3BE3[IBI, 5) BwickaszpiBaeT MHEHUS 00
CBEPXHOBBIE, ycKkopeHun BcenmeHHOW U
quarpamma TEMHOU DYHEPIUH;
['epmmpynra-Paccena. 6) Ompenensier  BO3pact

Bcenennoi, ucnonb3ys 3aKOH
Xabbma.

Ilepeyens pexoMeHAyeMBbIX JIA0OPATOPHBIX padoT:

JlabopaTtopuas pabora Ne 1.

PA3JIUYHOMN BSA3ZKOCTH»
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JlabopaTtopnass pabora Ne 2. «lccnemoBaHue yCIIOBHsSI BO3HMKHOBCHHS TOKa B
AIIEKTPOITATAX

JlabopaTtopnas pabota Ne 3. «OnpeneneHue yncia BATKOB B 0OMOTKax
TpaHcpopmaTopa».

JlaGopartopHas padota Ne 4. «OnpeneneHue JJIMHbI CBETOBOM BOJHBI C MOMOIIBIO
TUPPAKIIMOHHOMN PEIIETKI.

JlabopaTtopHnas pabota Ne 5. «HaGmronenue nonspusamnuu cBeTa».

JIabopatopHas padora Ne 6. «OnpeesieHue MmoKa3aTelis MPETOMIICHUS CTEKIIa»
JIaGopatopHnas pabora Ne 7. «Omnpenenenue nepuoaa noiaypaci

4. IlepedyeHnb JJUTEPATYPHI U CPEACTB 00YUYEeHU S

OcHoBHas

1. I.Kazax6aeBa, b.Kponrapr, V.TokOeprenoBa . ®usnka. YueOHUK.
Mexkren. 20109.

2. H.3akupoBa, P.AmmpoB. ®uszuka. Yuebnuk + CD. Apman-I1B. 2019.

3. C.Tysik6aes, Ill.Hacoxoma, b.Kponrapr, B.Kem, B.3araiitnosa . ®usuka.
VYuebnuk. Mexkrern. 2015,

4. H.3akupoBa, P.AmmmpoB. ®@usuka. dapciuk. Apman-I1B. 2019.

JlomoiHUTEJIbHAS

1. H.3akupoBa, P.AumpoB. ®usuka. Kuawra mans yunrtens. Apman-I1B. 20109.

2. C.Tysk6aes, I1I.TerataeBa, JX.bakeiaoB, B.3araitHoBa. dusuka.
Junnaktnueckue marepuansl. Mekrern. 2015.

3. C.Tysak6aes, IIl.Teiataea, XK. bakeiHoB. COOpHUK 3amau. Mekten. 2015.

4. A.I1.PpivkeBud, COopHuUK 3amad no ¢usuke. Anmarel. Mekren. 2011,

JlonoTHNTEIbHBIE PEKOMEHAyeMble CPeICTBA 00yYeHUS:
- CIIPAaBOYHO-UHCTPYKTUBHBIE TaOIUIIBI;
- MYJbTUMEIUUHBIN IPOECKTOP;
- IUJAKTHYECKUE MATEPHUAJIbI;
- KOMIIBIOTEPHBII KJ1acc.
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