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1. [losicHUTEJIBHAA 3AIIUCKA

TunoBas yuebHass mporpamma pa3zpaboTaHa B COOTBETCTBHH C MPUKa3aMu
Munuctpa obpazoBanusi u Hayku PecryOnmuku Kaszaxcran ot 31 oxtsiops 2018
roma Ne 604 «0OO0 yTBepKXIEHHUH TOCYAApCTBEHHBIX OO0IIC00s3aTENbHbBIX
CTaHAApTOB 00pa30BaHUs BCEX ypOBHEW oOpa3oBanus» U ot 8 HosiOps 2012 rona
Ne 500 «O06 yTBepkKIEHUU THUIOBBIX Y4E€OHBIX IJIJAHOB HA4ajJbHOTO, OCHOBHOIO
cpeaHero, oo1Iero cpeaHero oopazoanus Pecnyonuku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATYphl COCTaBJIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecnyonuku Kazaxcran ot 17 masg 2019 roma Ne
217 "O0 yTBepkJIeHUU NEepeuHs y4eOHUKOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB,
nocoOui M ApYyroi JTOMOJHUTEIBLHON JIUTEPaTyphbl, B TOM YUCIE Ha 3JIEKTPOHHBIX
HOCUTEIAX " .

Lens: dpopMupoBanue y 0oOy4aroIIMXCsi OCHOB HAay4HOI'O MHPOBO33PEHUS,
LEJIOCTHOTO BOCHPHUATHS €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, CIIOCOOHOCTU
HaO0JI01aTh, AHAIM3UPOBATh U (UKCUPOBATH SBJICHUS MPUPOABI IS PEIICHUS
KU3HEHHO BAKHBIX MPAKTHUECKUX 3ajad.

3amauu:

1) conelicTBHE OCBOEHUIO O0YUYaIOIIUMUCS 3HAHUH O (PyHIaMEHTaIbHbBIX
¢uznyeckux 3aKoHaX W NOPUHILMIAX, JIEKAIUX B OCHOBE COBPEMEHHOM
(u3NYECKOI KapTUHBI MUPA, METO/IaX HAYYHOI'O TO3HAHUS PUPOIBL;

2) cnocoOCTBOBAaHME Pa3BUTHIO Yy OOYYarOLIUXCS HWHTEIIEKTYaJIbHOM,
MH(POPMALlMOHHOM, KOMMYHUKATHBHOH M pPEQIIEKCUBHOW KyJIbTYpbl, HABBIKOB
BBITNIOJHEHMS (PU3UYECKOTO IKCIIEPUMEHTA U UCCIIEJOBAHMS;

3) BOCHMTaHHME OTBETCTBEHHOI'O OTHOIIEHHUS K y4eOHOU u
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

4) WCMONB30BaHUE IIOJyYCHHBIX HABBIKOB IS PAllMOHAIBHOTO
IPUPOJIOTIONB30BAaHUSl U 3AIIMTHl  OKpYXaroule cpenpl, obOecrneueHus 0e3
OIMACHOCTH JKU3HEJEATEIILHOCTH YeIoBeKa U 00LIeCTBa.

B TunoBo#t mporpamMe mo (Qu3MKe ~ €CTECTBEHHO-MATEMaTUYECKOTO
HanpaieHus npeaycmorpeHo 10 pasnenoB: «Mexanuka», «TemnoBas dusuka»,
«DIIEKTPUYECTBO U MarHeTusm»,  «OJIEeKTPOMAarHuTHbIE  KOJICOaHUS»,
«IJEKTPOMarHUTHbHIC BOJIHED?, «OnTuka», «JIeMeHThI TEOpUH
OTHOCUTENBbHOCTH», «KBaHTOBas (pusnka», «HaHOTEXHOIOIMS U HAHOMATEpUAIIbI»,
«Kocmomnorus».

OO0beM yueOHOW HaArpy3ku JuctuIUIuHbl "®dwuszuka" 118 €CTECTBEHHO-
MaTEMaTHYECKOI0 HampasiieHus cocTanisieT 150 yacos.

ITpu co3manun paboynx y4eOHBIX MPOTrpamMM OpraHU3alUsl TEXHUYECKOTO U
npodeCCUOHAILHOTO 00pa30BaHus UMEET MPaBo:

- BBIOMpATh pa3UnyHble TEXHOJOTUU O0y4YeHHsI, (OPMBI, METOAbl OpPraHU3alUU U
BUJIbI KOHTPOJISI y4eOHOTO MpoIiecca;

- pacmpenenarh o0muii 00beM 4acoB yueOHOTO BPEMEHHU Ha pas/ielibl U TeMbI (OT
o0beMa 4acoB, BBIICJIEHHOTO HAa U3Y4YE€HUE AUCLUILIUHBI);

- 000CHOBaHHO U3MEHSAThH YUEOHYIO IPOTrPaMMy B U3yUEHHUU €€ MOpsIIKa.
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2. TemaTuyeckuii jiaH y4eOHOM IUCHUNINHBI
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Paznea 1. MexaHuka * * *
1 Tema 1. Kunemaruka
2 Tewma 2. Jlunamuka
3 Tema 3. CraTuka
4 Tewma 4. 3akoHBI COXpaHEHUsI
5 Tema 5. Mexanunka )XUIKOCTEH U ra30B
Pa3gen 2. TennoBas ¢pusnka
6 Tema 1. OCHOBBI MOJICKYJISIPHO-KMHETHYECKOU TEOPHH * * *
7 Tewma 2. I'a30BbIe 3aKOHBI
8 Tema 3. OCHOBBI TEPMOJIMHAMHKH
9 Tema 4. )Kunkue u TBEpabIe TEna
Pa3gen 3. DieKTpu4ecTBO H MATHETH3M * * *
10 | Tema 1. DnekTpocTraTnka
11 | Tema 2. IloCTOSIHHBIN TOK
12 | Tema 3. DIeKTpUYECKUN TOK B PAa3JIMUHBIX Cpeaax
13 | Tema 4. MarautHoe nojue
14 | Tema 5. DyieKTpoMarHuTHasi MHAYKLUS
Pa3znen 4. DjeKTpoMarHuTHbIE KOJIeOaHU s * * *
15 | Tema 1. Mexanndeckue KoneOaHus
16 | Tema 2. D1eKTpOMarHUTHBIC KOJICOAHMS
17 | Tema 3. IlepemeHHBIN TOK
Pa3znen 5. D1eKTpOMArHUTHBIC BOJIHBI * * *
18 | Tema 1.BomHOBOE nNBHXEHUE
19 | Tema 2.D1eKTpOMarHUTHBIE BOJIHEI
Pa3znen 6. Onrtuka * * *
20 | Tema 1. BomHoBas onTuka
21 | Tema 2. I'eomeTpudeckas ONTHKA
Paznen 7. DjeMeHTHI TEOPUH OTHOCUTEIbHOCTH * * *
22 | Tema 1. DreMeHTBI TEOPHH OTHOCHTEILHOCTH
Pa3znen 8. KBanToBasi pusuka * * *
23 | Tema 1. AToMHasi M KBaHTOBasi (PU3UKA
24 | Tema 2. dusnka aTOMHOTO siipa
Pa3gen 9. HaHOTEeXHOJIOTHSI H HAHOMATEPHAJIBI * * *
25 | Tema 1. HaHoTexHOJIOTHS 1 HAHOMATEpHAJIbI
Paznea 10. Kocmosrorus * * *
26 | Tema 1. Kocmonorus
Bcero mo pucuuminge 150 60 90




3. Pe3yabTaThl 00y4eHUsI 1 KPUTEPUH OLIEHKH

Ne | Haumeno Coaepixkanue pa3aeia PesyabTarhl Kpurtepun onenkn
BaHUe o0y4eHust
pa3nesioB
1 Mexanuka | Poib busuKu B | 1)O0bsCHATH 1) Bricka3sbiBaer
COBPEMEHHOM MUpE, | IBUKEHHUS  TEeJN | CYXKICHUS O PONU (DU3HKHU
¢dusnyeckue BeNMUYUHBI U | 0€3 ydyeTa UX | B COBPEMEHHOM MHpEe U
U3MEpPEHUsI: Macc U | apryMEHTHPYET
MOTPEIIHOCTH NEHCTBYIOIMX | COOCTBEHHOE MHEHHE;
GU3MYECKUX  BENUYHH; | HA HUX CHIL. 2) Onpenenser
00paboTKa pe3yabTaToOB 3aBUCUMBIC, HE3aBHCHMBIC
U3MEpEHUH;  OCHOBHBIC u KOHTPOJIHPYEMBIE
MOHATUS W ypaBHEHHS (TTOCTOSTHHEBIE)

KHMHCMAaTUKHU

PaBHOYCKOPEHHOTO
JIBUKEHUSI Tena;
MHBapUAHTHbBIC u
OTHOCHUTEJIbHbBIC
bu3NYecCKue BEITUYUHBI,
MPUHIUIT
OTHOCHUTEIbHOCTH
Tanmunes; KHHEMAaTHKa
KPUBOJIMHEHHOTO
JIBUKCHUS; JIBIKCHUE

Tena, OpOIIEHHOTO TIOJ
YIJIOM K TOPU30HTY.

CHIpl; CIIOKEHHE CHII,
3aKOHBI HbIOTOHA; 3aKOH
BcemupHoro TsaroreHus;
MOMCHT WHEpLUU
a0COJIIFOTHO TBEPJOTO
TeJa; MOMEHT WMITYJIbCa;
3aKOH COXpaHECHUS
MOMEHTa UMITYJIbCa U €T0
CBSI3b CO CBOWMCTBaMU
MPOCTPAHCTBA; OCHOBHOE
ypaBHEHUE JTUHAMHUKHA
BpallaTebHOTO
JIBHKCHUS.

LenTtp wmacc; Buasl
paBHOBECHS.
3aKOHBI COXpaHEeHUs
HMMITyJIbCa u
MEXaHUYECKON DHEpruy,
HUX CBSI3b CO CBOMCTBAMU

MIPOCTPAHCTBA H

BPEMEHHU.
I'mpponnnamuka;

JaMHHapHOE u

TypOyJIEHTHOE TE4YEeHHE

buznUeCKre BETHYNHBI,
3) BsemBoaur dopmyiry

nepeMeeHHs npu
PaBHOYCKOPEHHOM
JIBIDKCHUT Tena,

UCIIONB3Ysl  TpadUUIECKyIo
3aBUCUMOCTb CKOPOCTU OT
BPEMEHY;

4) [Tpumenser
KJIACCUYECKHU 3aKOH
CIIOKEHUS CKOPOCTEH H
nepeMeIeHu npu
peIIeHUH 3a1a4;

5) Omnpenensier paauyc
KPUBHU3HBl  TPACKTOPHH,
TaHTeHIAJIbHOE,
LEHTPOCTPEMUTEIBHOE U
IIOJTHOE YCKOPEHHus Telna
npu KPUBOJIMHEHHOM
JIBU)KEHUU,

6) Hccnenyer TpakTopHio
JIBYDKEHUS Tena,
OpOIICHHOTO TOJ| YTJIOM K
TOPHU30HTY.

2)  OOBsCHATH
JIBIDKCHHUS — TEN
O JICUCTBUEM
MPUIIOKEHHBIX K
HUM CHI U
3aKOHBI

HrroToHa;

1) CocraBaser
BO3MOYKHBIE  QJITOPUTMBI
peLeHus 3aaq npu
JIBIKCHUU T moJ
JEUCTBUEM  HECKOJLKHX
CHII;

2) PackpriBaer
buzndecKuit CMBICIT
WHEPTHOU u

rpaBUTAILMOHHON Macc;

3) Ilpumensier  3akoH
BCEMHPHOTO TATOTCHUS
P PELLICHUH 3a/1a4;




JKUJOKOCTEH W Ta3oB;
ypaBHEHUE
HEpa3pbIBHOCTH;
ypaBHeHue  bepnyiu;
NoJAbEeMHast cua;
TE€YEHUE BSI3KOU
KUJKOCTH; dbopmyna

Crokca; o0TeKaHue Tel.

4) HWcnons3zyer Teopemy
IlITerinepa s pacdeTa
MOMCHTa 1505 (5j0) 007041
MaTepuaibHBIX TE;

5) TlpoBoaut anajoruu

MEXTY (bU3UIECKUMH
BEJIMYMHAMH,
XapaKTepU3YIOIIUMHU
MOCTyNaTeNbHOE u

BpamaTCJIbHOC JBUKCHHSI.

3)3Harh
YCIIOBHS
paBHOBeCHs
MaTepHaTbHBIX
Tel o1
JIIEUCTBUEM CUJI,

1) Haxoaut ueHTp Macc

a0COJIIFOTHO TBEPJIOTO
Tela, CHUCTEMBI
MaTepUaIbHBIX TEI,

2) [Mosicusier
pa3IuYHbBIC BUJIBI
paBHOBECHSI,

yCTaHaBIUBas MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U;

3) OmnpenensieT BETUYUHBI
CUJ OIBITHBIM TYyTEM H
MPOBOJUT

IKCIICPUMCHTATBHYIO
IPOBEPKY 3aKOHa
CJIOXKEHUSI CHJL.
4) 3uarh 3aK0oHbBI | 1) PackpsiBaet
COXpaHCHHUSI coJiepKaHue TIOHSTHUS
UMITYJIbCa U | IMITYJIbCA ¥ SHEPTHH;
TTOJTHOM 2) OOBSCHSIET 3aKOHBI
MEXaHHUYECKOW | COXpaHCHUs HUMITyJbca U
SHEPTUU IS Tl | SHEPTHUH;
3aMKHYTOM 3) IlpumeHser  3aKOHBI
CHCTEMBI COXpaHCHHsSI UMITYJIbCa U
JTHOOBIX MOJIHOM MEXaHU4YECKOMN
pa3MepoB: Kak | DHEPIMU MPU  PELICHUU
TUIst YacTHI] | paCUeTHBIX u
MHUKPOMHPA, TaK | IKCIICPUMEHTAIbHBIX
U KOCMHUYECKHX | 3a/1ad.
TEJL
5) Hccrnenosats | 1) OnwuceIBacT
JIBHOKCHUS JIAMUHAPHOE u
KHUIKOCTeW | | TypOyJIeHTHOE  TCUYCHHE
ra3oB, KOTOpBIC | )KHIKOCTEH U ra3os;
CBSI3aHBI c | 2) Ilpumensier ypaBHEHHE
HAJINIHEM HEPa3pPbIBHOCTH u
BHYTPCHHETO ypaBHEHHE bepryu
TPEHUS MEXIY | IpU pelIeHUH
UX CIOSMH U | SKCIIEPUMEHTAIIbHBIX,
C)KUMAEMOCTBIO. | paCUCTHBIX u

KaueCTBCHHBIX 3a/1a4.
3) Ipumenser dopmyiy
Toppuuenu pu




peLIeHUn
JKCIIEPUMEHTAJIbHBIX,
pacyeTHBIX u
Ka4eCTBEHHBIX 3a1a4.

TensoBas
¢uszuka

OCHOBHEBIE TI0JOKEHUSA

MOJIEKYJIIPHO-
KMHETUYECKOM  TEOopuu
ra3oB M €€ ONBITHOE
000CHOBaHUE;
TEPMOJIMHAMUYECKUE
CUCTEMBI u
TEPMOJIMHAMUYECKUE
apaMeTpsl;
PaBHOBECHOE u
HEPABHOBECHOE
COCTOSIHUS
TEPMOJMHAMUYECKUX
CUCTEM; TeMIlepaTypa
KaKk  Mepa  cpenHen
KMHETUYECKON AHEpPruu
TEIJIOBOTO JIBUKEHUS
YacTHUIL BEILIECTBA;
HUJeaIbHBIN ras;
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKON  TEeOopuu
ra3os.

YpaBHEHHE COCTOSIHUSA
UJIeaNbHOTO Ta3a;
H30IPOIIECChI; TPaPUKH
M30IPOIIECCOB; 3aKOH
JanpToHa.

BuyTpeHHss dHeprus
U7eabHOTO rasa;
TEepMOJUHAMHUYECKast
pabora; KOJIMYECTBO
TEIUIOTHI; TEIJIOEMKOCTH;
MIEPBbIN 3aKOH
TEPMOJUHAMUKU;
MIPUMEHEHUE MepPBOTo
3aKOHa TEPMOAMHAMUKHI
K U30IpoIleccam;
aauabaTHBIA  MPOIIECC;
ypaBHeHue  Ilyaccona;
obpaTuMble "
HEOOpAaTUMEBIE MPOIIECCHI;
SHTPOIHUS; BTOPOM 3aKOH
TEPMOJIMHAMUKH;
KpPYroBBIE€ MPOLIECC U UX
KO3(PPHUILIMEHT MOJIE3HOTO
nerctBud; uki Kapno.
Hacebiiennsri u

1)3HaTh OCHOBBI
MOJICKYJISIPHO-
KUHETUUYECKOMU
TEOPHUH Ta30B.

1) OnuchIBacT CBS3b
TeMIepaTypbl CO CpeaHEN
KUHETUYECKON dHEPruen
MOCTYyNaTeIbHOTO
JBUKEHUSI MOJIEKYJT;

2) TIpuMeHsieT OCHOBHOE
ypaBHenue MKT mnpu
pEILICHUH 3a/1ad.

2) UccnenoBathb

1) [IpumeHsieT ypaBHEHUE

ypaBHEHHUE, COCTOSIHUS U/I€aTIbHOTO
CBSI3BIBAIOIIINC ra3a npu pelieHuu 3a1ad;
MEKIY COOOM 2) Omnpenensier
TEPMOJMHAMHYE | 3aBUCUMOCTD JABJICHHS OT
CKHe 0o0beMa Mpu MOCTOSTHHOU
napaMeTpehl. Temmeparype (3aKoH
boiins-Mapuorra);
3) Onpenensier
3aBHCHUMOCTh 00beMa OT
TEMIEPATyPhI PU
MOCTOSIHHOM JIaBJICHUU
(3akoH ['eit -JTroccakaa);
4) Onpenensier
3aBUCHUMOCTD JaBJICHUS OT
TEeMIEpaTyphl pU
MOCTOSTHHOM 00BeMe
(3axon lapis);
5) [Ipumensiet razoBbie
3aKOHBI MPU PELICHUH
pacUeTHBIX U
rpauIecKux 3a1ad.
3) OObscuath | 1) Ilpumenser dopmymy
SBJICHUS, BHYTpEHHEH SHEPTUU
CBSI3aHHBIE  CO | OJJHOATOMHOTO u
B3aMMHbBIM JIByXaTOMHOT'O
NpeBpalleHHEeM | UJCATBHOTO  Ta3a  IpH
MEXaHUYECKOU pELIEeHNH 3a/1ay4;
U BHyTpeHHeil | 2) [lpumeHseT mepBbIid
SHEpruit U | 3aKOH TEPMOJWHAMUKH K
nepenaden u30Iporeccam u
BHYTpEHHEH aanabaTHOMY TpoIieccy;
SHEpPIrUu or | 3)  OnwuceiBaeT LUK
onHoro Tena k | KapHo pans wmaeanmpHOro
JIPYTOMY. TEIUIOBOTO JIBUTATEIS,

4) Tlpumenser dopmyry
ko3P unreHTa
IIOJIE3HOTO JIEUCTBUS
TCIIJIOBOI'O ABUTATCIIA IIPU
pEILICHUH 3a/1ad.
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HEHACBIICHHBIN
BIIQXKHOCTh
¢da3oBble  HAarpaMMBbI;
TpoMHas TOYKA,
KPUTUYECKOE COCTOSIHUE
BEIIIECTBA; CBOMCTBa
MOBEPXHOCTHOTO  CJIOS
JKMAKOCTH; CMadMBaHUC,
KaMWUIPHBIE  SBJICHMUS;
KPUCTAJUIMYECKUE u
amopQHbIe Tena;
MEXaHUYECKHE CBOMCTBA
TBEPJBIX TE.

map;
BO3/yXa;

4)  OOBICHATH

MEXaHUYCCKHE
CBOMCTBaA

JKUIKOCTEN u
rasos, Ux
JIBIDKCHHE u

IBIKECHUE
TBEPIBIX TENI B
HUX.

1) Onpenensier
OTHOCHTEJIBHYIO
BJI&YKHOCTB BO3/IyXa C
MIOMOIIBIO0 THTPOMETPA U
IICUXPOMETPA;

2) Omnpenensier

KO3 PHULIIEHT
MIOBEPXHOCTHOTO
HATSHKCHUS JKUJIKOCTU
Pa3IMYHBIMU CIIOCOOAMU;
3) Paznuuaer cTpyKTyphI
KPUCTAUTHICCKUX U
aMOp(QHBIX TEN Ha
pUMepe pa3TUIHBIX
TBEPABIX TEJ;

4) OnpenensieT MOTyIb

IOunra npu ynpyroi
nedopMaruu.

DJIeKTPHU Onexkrpudeckuit  3apsn; | 1)  OnwuceBath | 1) [Ipumensier 3akoH

YeCcTBO M | IOBEPXHOCTHAs U | B3aUMOJICHCTBU | COXpPAHEHUS

MarHeTusM | oobeMHas IUIOTHOCTD | € HEMOJBMKHBIX | JIEKTPUUYECKOTO 3apsijia U
3apsia; 3aKOH | 3aps/0B. 3akoH Kysnona npu
COXpaHCHHS 3apsia; peIIeHUH 3a1a4;
3aKOH Kymnona; 2) [IpuMeHsieT MpUHIIHTT
IIEKTPUYECKOE 1oJe; CYIIEPIIO3UINH IS
OJTHOPOJHOE u olpesieNeHus
HEOJTHOPOJIHOE HaNpsHKEHHOCTH
JIEKTPUUECKOE 1oJe; NIEKTPUUYECKOTO MOJIS;
HaINpsKEHHOCTb 3) PaccuntsiBaeT
JIEKTPUUYECKOro  TOJI; NOTEHIMAT U paboTy
NOPUHIUI  CYTIEPIO3ULIUT AIIEKTPUUYECKOTO TIOJIS
JEKTPOCTATUUECKUX TOUYECUHBIX 3apAJ0B;
IIOJIEW; TIOTOK BEKTOpa 4) ITpumensietr hopmyiy,
HanpsKEeHHOCTU CBSI3bIBAOILYIO CUJIOBYIO U
JIEKTPUUYECKOro  TOJI; 9HEPreTUYECKYI0
teopema [‘aycca; pabora XapaKTEPUCTHKU
JIEKTPUUECKOro MOJIs 110 JIEKTPOCTATUYECKOTO

NIEPEMELICHUIO  3apsja;
IOTEHIINAAT; Pa3HOCTb
MIOTCHIUAJIOB
JNEKTPUYECKOTO  TIOJIS;
SKBUIIOTCHIMAJIbHBIC
IIOBEPXHOCTH; CBSI3b
MEXY HAIpPsKEHHOCTBIO
U Pa3HOCTBIO
MIOTCHIUAJIOB JUIs
OJTHOPOJHBIX
JNEKTPUYECKUX  IOJIEH;
IIPOBOJHMKHU u
JUDJIEKTPUKH B
JNEKTPUYECKOM  TIOJIE;

9JICKTPOCMKOCTD,

IIOJIsI, NP PELICHUU
3ajad4;

5) Onpenensier
3aBUCUMOCTh €MKOCTH
KOHJICHCATOpa OT ero
napamMeTpoB;

6) IIpumenser Qopmyry
MI0CJIEIOBATEIBHOTO u
napauIeIbHOTO
COCIIMHEHUS
KOHJICHCATOPOB npu
pelIeHIH 3a1ad;

7) PaccuutsiBaer

SHEPTHI0 AJIEKTPHUECKOTO
T10JI4.




KOH/JIEHCATOPBbI;
COeIMHEHHE
KOHJIEHCATOPOB; SHEPIUsl
AJIEKTPUIECKOTO TIOJIA.

DONEKTPUYECKUH  TOK.
3akon OMa il yyacTka
LICITH. CwMelnia"HHoe
COeIMHEHHE
MIPOBOJIHUKOB.
DIIEKTPOABMKYIIIAsl CUJIa
51 BHYTpEHHEE
COTIPOTHBIICHUE
HCTOYHHKA TOKa. 3aKOH
Oma 1j19 TOJHOM IICIIH;
3aKOHBI Kupxroda;
pabora W  MOIIHOCTH
ANEKTPUUYECKOTO  TOKa.
3akon Jlxoyns - Jlenua.
Koadduruent
MOJIE3HOIO JIeicTBUA
HCTOYHHKA TOKA.

DNEKTPUYECKUH TOK B
MeTajlax;

CBEPXMPOBOAUMOCT;
SJIEKTPUYECKUM TOK B
MOJIYIIPOBOJIHUKAX;
MIOJIYITPOBOTHUKOBBIE
npudOpBHI;
SJIEKTPUYECKUM TOK B
pacTBopax M paciuiaBax
3JIEKTPOJINTOB;  3aKOHBI
ANEKTPOIIU3A;
SJIEKTPUYECKUM TOK B
rasax;  JJICKTPUYECKUHI
TOK B BaKyyME€;
AJIIEKTPOHHO-Ty4YeBast
TpyOKa.

MarauTHoe moJe,
B3aUMOJICUCTBHE

MPOBOJIHUKOB C TOKOM,
ONBITBI AMIIEpa, BEKTOP

MarHUTHOM  HMHIYKLUH,
WHAYKIHS ~ MarHUTHOTO
OJIST OECKOHEUYHO

OpsIMOTO U KPYroBOTO
MPOBOJIHUKOB C TOKOM,
MIPaBUIIO OypaBumKa,
cuia Awmnepa, IpaBUIIO
JIEBOU pYKH, cuna
Jlopenua, JIBIDKEHUE
3apsKEHHOM 4YacTHUIbl B
MarHuTHOM ToJIe;

2)  OOBsCHATH
3aKOHBI
IIOCTOSIHHOTO
TOKA.

1) Ilpumenser 3aKOH
Oma gis yyacTka Lenu
co CMEIIaHHBIM
COETUHEHUEM
MIPOBOHHKOB;

2)  Hccmemyer  cBs3b
MEKy DJIEKTPOABUKYILIECH
CUJION W HanpsKEHUEM
HUCTOYHUKA npu
Pa3IUYHBIX PEXKHUMax €ero
paboThl (pabounii pexum,
XOJIOCTOM XOJ, KOPOTKOE
3aMbIKaHUE);

3) Ilpumensier 3akon Oma
JIISI TIOJTHOM I1ETIH

4) DKcrepuMEHTAIBLHO
onpenensier
ANEKTPOJIBIKYILYIO CHUITY
U BHYTpEHHEE
CONPOTHUBIICHUE
UCTOYHHUKA TOKA,

5) [IpuMeHsieT 3aKOHbI
Kupxroda
Pa3BETBICHHBIM
INEKTPUYECKUM LETSIM;

6) [Ipumenser Qopmyiibl
paboThl, MOIIIHOCTH U

K03 pHILIHEHTA MTOJIE3HOTO
NeICTBUS HCTOYHMKA TOKA
IIPH PEIICHUU 33]1a.

3) 3HaTh 3aKOHBI
0  BeJIMYMHAX,
XapaKTEePU3YIO
1011704
BIEKTPUYECKUIN
TOK.

1) HassiBaer BUJIBI
YacTHIL, MIEPEHOCAIINX
JNIEKTPUYECKUN 3apsi]l B
Pa3IUYHBIX Cpelax.

2) OnuceiBaer
JNEKTPUYECKUNA  TOK B
MeTaJljlaX ¥ aHAIU3HPYET
3aBUCUMOCTD

COIIPOTHBIICHUS oT
TEMIIepaTyphl,

3) OnuceiBaer
JNEKTPUYECKUNA  TOK B
HOJIYTIPOBOIHUKAX u
OOBSICHIET  NPUMEHEHHE
HOJIYTIPOBOIHUKOBBIX
npubopoB;

4) Uccnenyer
BOJIbTAMIIEPHBIE
XapaKTEPUCTUKH  JIaMIIb
HaKaJIMBaHUs, PE3UCTOpa U
HOJIYTIPOBOIHUKOBOTO
anona,
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MarHUTHBIC CBOICTBA
BEILIECTBA; TeMIIeparypa
Kiopu.

PabGorta cuibl Awmrepa;
MAarHUTHBIN MOTOK.;
SIBJICHUE
JIEKTPOMATrHUTHOMN
WHIYKIUY;
JJIEKTPOMArHUTHOMN
WHIYKIUY; MPaBUIIO
Jlenna; SIBIICHUEC
CaMOWHIYKIIUY;
WHYKTUBHOCTD; SHEPIUs
MarHUTHOTO TTOJIS;
ANEKTPOJABUIATEIIb u
3JIEKTPOTEHEPATOP
MOCTOSTHHOTO TOKA.

3aKOH

5) OnuceIBaeT

SJIEKTPUYECKUM  TOK B
ANEKTPOIUTAX u
MpPUMEHSIET 3aKOHBI
AJIEKTPOIIU3a npu
pEILIeHUH 3a/1aY;

6) DKcIepUMEHTaITbHO
ornpezenser 3apsiy
JIEKTpOHA B  Ipoliecce
3EKTPOIIN3a;

7) OnuceIBaeT
SJIEKTPUYECKUM  TOK B

ra3ax U BakyyMe;
8) OObscHsSET NPUHIHNI
JNEUCTBUSL U TIPUMECHEHHUE
3JIEKTPOHHO-JTY4EBOM
TPYyOKH.

4) OmnwuceiBaTh
BUJ  MaTepuH,
KOTOpast
JIEHCTBYET
JIBYOKYIIAICS
3apsn
(TpOBOIHUKH  C
TOKOM, Tena,
oOJazaromnye
MarHUTHBIM
MOMEHTOM).

Ha

1) PackpsiBaeT
bu3HYECKU CMBICT
BEKTOpPa MarHUTHOM
WHIYKIINA Ha OCHOBE
COBpPEMEHHBIX
NOCTHKEHUU TEXHUKU,

2) OOBSICHSET IPUHIIMIT
JEUCTBUSA
IIEKTPOU3MEPHUTENBHBIX
npubopoB,
3JIEKTPOJIBUTATENEH;

3) Uccnenyer neiictBue
MarHUTHOTO MOJIsS Ha
JBUXKYIITUECS 3apsKEHHBIC
YaCTHUIIbI;

4) Knaccudunupyer
BElIeCTBa 10 X
MarHUTHBIM CBOMCTBaM U
omnpenenser chepsl Ux
IPUMEHEHHS.

5) OOBACHSTD
SIBJICHUC
3JIEKTPOMArHuT
HOW MHIYKIUH.

1) AHanu3upyeT TpUHITUT
JEUCTBUSA
3EKTPOMArHUTHBIX
npubopoB
(37IeKTpOMarHuTHOE pedie,
reHepaTop,
Tpanchopmartop;,

2) [IpumensieT 3aKkoH
3JIEKTPOMAarHUTHON
WHAYKIAH TIPH PEIICHUN
3ajady;

3) [IpoBoaut aHanoruu
MEXTy MEXaHUYECKON U
MarHUTHOM 3HEPruu;

4) Uccnenyer
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JEUCTBYIOLLYIO MOJENb
JNEKTPOABUTATENs U
OOBSICHAET TOJIy4YCHHBIC
pe3yNbTaThI, NCHOJIB3YS
3aKkoH Papajes U MpaBUIIo
Jlenna.

JIeKTpoMa
THUTHBIE
KoJIe0aHus

VYpaBHeHUsT U TpapuUKu
rapMOHUYECKHX
KoJe0aHui.

CBoOogubIe u
BBIHY K/ICHHbBIE
3JIEKTPOMarHUTHBIE
KoJIeOaHMS; aHAJIOTHH
MEXIy MEXaHUYECKHUMU
U DJIEKTPOMATHUTHBIMU
KOJIe0aHUSMHU.
I'eneparop nepemeHHOrO
TOKa; BBIHY/ICHHbIE
AJIIEKTPOMATHUTHBIE
KoJieOaHUsl; TIepEMEHHBIN
TOK; aKTUBHOE u
peakTUBHOE
CONPOTHUBIICHUS] B ILENU
MIEPEMEHHOTO TOKa;
3aKOH OmMma IS
IIOCJIENOBATEILHOMU
ANEKTPUYECKON 11(S1171
MIEPEMEHHOTO TOKa;
COZEpIKAILEH aKTUBHOE U
peakTUBHOE

CONPOTHUBIICHUS,
MOIIIHOCTb Lenu
IIEPEMEHHOTO TOKa;
pE30HAHC HANpsHKEHUN B
3JIEKTPUYECKOU IETIH;
MPOU3BOJCTBO, Mepeaaya
" HCII0JIb30BaHUE
AJIEKTPUYECKON DHEPIuH;
Tpanchopmartop;

IIPOU3BOJICTBO u
UCIIOJIb30BaHUE

EKTPUYECKON BHEPruu
B Kazaxcrane u B mupe.

1)  OObBsCHATH

1) DkcnepuMeHTaIbHO,

NEPUOINYCCKUE | AaHATUTUYCCKH U

W3MEHEHUS rpaduuecKy OMHUCHIBACT U

buznIecKoit HccieayeT

BCJIMYHHBI, TapMOHUYECKHE

onuceBaromei | komedanus (x(t), v(t), a(t)).

MEXaHUYECKOE

JIBYKCHUE.

2) OnuceiBats | 1) Ha3zeiBaeT  ycnoBus

NEPUOINIECKHAE | BOSHUKHOBEHUS

W3MEHEHUS CBOOOIHBIX u

3apsiia,  CHJIBI | BBIHY)KICHHBIX

TOKa U | KoJcOaHuid;

HaIpsKEHUS, 2)[IpoBoaut aHaAJIOTUHU

COTIPOBOXKAAIONI | MEXKAY MEXaHHUYECKUMU H

uecs AJIEKTPOMATrHUTHBIMHU

B3aUMHBIMU KOJIeOaHUSIMU;

npesBpamieausimM | 3) Mccnenyer

U 3HEpruu | rpaduyeckue

AJIEKTPUYUECKOTO | 3aBUCUMOCTH 3apsija u

M MarHUTHOTO | CHJIBI TOKA OT BPEMEHH

MIOJIEH. MOCPEACTBOM
KOMIBIOTEPHOTO
MOJICIIMPOBAHUSI.

3) OmnuceBath | 1) Xapakrepusyer

BBIHY KJICHHBIC
DIIEKTPOMArHUT
HBIE KOJIEOaHHS,
KOTOpBIC
BO3HHUKAIOT TIOJI
JIeicTBueM
BHEIITHEH,
MEPUOINICCKH
U3MEHSIONIEHCS
SJIC.

MEPEMEHHBIN TOK,
UCIIOJNB3YS TaKue
buznyecKre BeITMUNHBI
KaK MepUoJI, 4acToTa,
MaKCHMalbHOE U

s dhekTuBHOS/NEHCTBYIONT
€€ 3HAUYCHUS HaIPSHKCHUS,
TOKA, SJIEKTPOIBUKYIIIAs
CHUIIa;

2) PaccuutniBaer
MOCJIeI0BATEIbHYIO
AIIEKTPUYECKYIO IICTIh
MEPEMEHHOT0 TOKa,
conepxkamymo R, L, C;

3) OOBsicHsET
bu3HYECKU CMBICT
MOHATUIN aKTHBHAsS U
peaKTUBHAS MOIIIHOCTH
MEPEMEHHOTO TOKa,

4) O0OBsCHSET yCcI0BHE




pe30HaHCa U Ha3bIBAET
chepsl ero MpUMEHEHUS;
5) Uccnenyer npuHLIun
paboTHI TeHEpaTopa
IIEPEMEHHOTO TOKa,
UCTIONB3YS MOJIEITb

reHepaTopa;
6) DKCIepUMEHTAITBLHO
ompesenser YHUCIIO0
BUTKOB B 00MOTKax
TpaHnchopmaropa,

7) OrueHuBaer
PEUMYIIEeCTBA u
HEIOCTATKH HCTOYHHUKOB
AIIEKTPOIHEPTHH B
Kazaxcrane.

JIeKTpoMa
THUTHBIE
BOJIHBI

Yupyrue
MEXaHUYECKHUE  BOJIHBI,
ypaBHEHHE Oerymed u
CTOSTUCH BOJIHEI,
pacnpocTpaHeHue
MEXaHUYECKUX BOJIH;
UHTEpEepeHIHS
MEXaHUYECKUX BOJIH;
TIPUHIINAI I'roiirenca;
nudpakiys
MEXaHUYECKUX BOJIH.
N3nyuenne wu  npuem
AIEKTPOMArHUTHBIX
BOJIH; paanoCBs3b;
JIETEKTOPHBII
PaAMONPUEMHUK;
aHAJIOTOBO-II(PPOBOIA
npeoOpa3oBaTerb;

KaHaJIbl CBA3H; CPCACTBA
CBs3H.

1) OmnwuceiBaTh

KoJIeOaHus,
pacIpoOCTpaHSIO
Iuecs B
MPOCTPAHCTBE C
TEUCHUEM
BPEMEHU.

1) Uccnenyet
00pazoBaHHE CTOSUNX
3BYKOBBIX BOJH B BO3/IyX€;
2) OOBSCHIET MEXaHU3M
00pa3oBaHUs CTOSYHX
BOJIH, OTIPEAEIISET Y3Ibl U
MyYHOCTH, UCTIOTB3YS
rpagu4ecKuii METO.

3) Uccnenyer
UHTEpP(EPEHITNIO OT ABYX
HUCTOYHUKOB Ha
MOBEPXHOCTHU BOJIBI;

4) OOBsICHSICT IPUHITHIT
['toiirenca u ycioBus
HAOIIOIeHUS

TG PaKIMOHHON KapTHHBI
MEXaHUYECKUX BOJH.

2) OnuceiBaTh
pacrpocTpaHeH
ue  KojebaHuii
IEPEMEHHOTO
SIIEKTPOMArHUT
HOTO TMOJIs B
IIPOCTPAHCTBE.

1) OOBsACHSET yCIOBHS
BO3HUKHOBEHUS
JIEKTPOMArHUTHBIX BOJIH
U OIUCHIBACT HMX
CBOICTBA,

2) OnuceiBaeT
MOIYJISIUIO U
JCTEKTUPOBAHUE
BBICOKOYACTOTHBIX
3JIEKTPOMArHUTHBIX
KOJICOaHMIi;

3) OOBsCHSET MPUHIUT
paboThl AETEKTOPHOTO
PUEMHUKA,;

4) O0wsacHSCT
PEeUMYIIECTBA TIepeIadn
CUTHaJIa B U POBOM
dbopMmaTe B CpaBHEHUU C
AHAJIOTOBBIM CHUTHAJIOM.
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Ontuka

DneKTpOMarHuTHas
IpUPOJIa CBETA; CKOPOCTh
CBETa; JHCIEpPCUs CBETa,

uHTephEepeHIus  CBETA;
T paKIus CBETa,
T dpaKkIMOHHBIC
PEIIeTKH.

[Mpunmun  Trolirenca;

3aKOH OTPaKEHUSI CBETA;
MJIOCKHE U cepruecKue

3epkaia; 3aKOH
HPEITOMIICHUS CBETa;
TIOJIHOE BHYTPEHHEE
OTpPaXeHHUE; IMOCTPOCHHUE
U300paKeHHS B
cHcTeMax JIMH3;

dbopMynia TOHKOW JTHH3BL;
ONTUYECKHE TPUOOPHI.

1) 3HaTh
3aKOHOMEPHOCT
n
pacnpocTpaHeH
us CBeTa,
MPOLECCHI
B3aUMOICHCTBH
s CBeTa c
BEIIIECTBOM,
MPUPOAY CBETA.

1) Ha3piBaer
1abopaTOpHBIN U
aCTPOHOMUYECKUI
METO/IbI OIIPEIEIICHUS
CKOPOCTH CBETa;

2) O0BsicHsIET TIpoliece
paznoskeHus: 6emoro cBera
IIPU MPOXOKIECHUH €TO
4yepes MpU3My;

3) HazsiBaeT ycioBus
HaOIIOEHUS
uHTEphEePEHITNOHHBIX
MaKCHMYyMOB U
MUHUMYMOB B TOHKHX
TUICHKaX B MIPOXOISIIEM U
OTpPaXCHHOM CBETE;

4) OOBsCHSCT
TU(PPAKINOHHYIO KapTHHY
OT HUTH, LIEJIH, KPYTIOro
OTBEPCTBUS, UCTIOIB3YS
Teoputo OpeHens;

5) DkcrepuMeHTaTBHO
orpezenseT AUHY
CBETOBOH BOJIHBI IIPU
MOMOIIHU U (HPAKITMOHHON
pelIeTKH;

6) DKCrIepUMEHTAITBHO
JTIOKA3bIBACT
3EKTPOMArHUTHYIO
MPHUPOJTY CBETA MTyTEM
aHaJIu3a sBJICHUU
UHTEpEpEHIINH,
nudpakiuu u
MOJISIPU3AIIUH CBETA.

2) OnuceiBaTh
pacrpocTpaHeH
e CBETa,
OITUPAsCh HA
3aKOHBI
T€OMETPHH.

1) OOBsICHSET 3aKOHBI
OTPaXKCHUS U
IPEJIOMIJICHUSI CBETA C
MOMOIIIbIO IPUHITUTIA
I'roiiredca;

2) CTpout Xon Jiy4eil B
chepuyecKkux 3epKaax u
npuMeHsieT (opMyIIbl
chepryeckoro 3epkana
IpH PEIICHUU 33]1aY;

3) OOBscHseT
PEUMYIIECTBA
ONTOBOJIOKOHHOM
TEXHOJIOTUH MPH
neprieiade CBETOBBIX
CUTHAJIOB,

4) DKCTIepUMEHTAIBHO
OlpeNieNsieT IoKa3aTellb

14




MpPEJIOMJIEHUS CTEKJIa U
npeiaraeT MmyTd
YIIyYIIEHUS] TOCTAHOBKHU
AKCTIICPUMEHTA;

5) Ctpout u OOBSCHSET
XO0J JIyuel B CUCTEME JINH3
(7ryma, Teneckor,

MHKPOCKOIT).
daemenThl | [TocTynarsl Teopuu | 1) 3nath | 1) ComocraBisier
TeOpHUH OTHOCHUTEIIBHOCTH; OCHOBBI TEOPHUH | MPUHLUII
OTHOCHUTEN | mpeoOpa3oBaHUs OTHOCHUTEJIBHOCT | OTHOCUTEJIbHOCTH
bHOCTH Jlopenna; SHeprud, | u. DWHIITEWHA C MPUHIIUIIOM
UMIIyJIbC M Macca B OTHOCHUTEJIbHOCTH
pETATUBUCTCKON lanunes;
IUHAMHKE; 3aK0H 2) O0bscHsIET
B3aUMOCBSI3M MacChl U PEIAATUBUCTCKUE
SHEPrUu JUISL 3 PEKTHI, HCTIONB3YS
MaTepUAIbHBIX TEJI. MOCTYJ1aThl DUHIITEHA U
npeoOpaszoBanus Jlopenia,
IIPU PELIECHNH 3a/1a4
3) OOBsICHSIET 3aKOH
B3aUMOCBSI3M MaccChl U
SHEPTUHU JJIst
MaTepHAJIbHBIX TEJL.
KBanToBast | Bunnl usnydenuit; | 1)  OObscHaATh | 1) OnuUcChIBaCT MPUHIIUI
¢(pusuka CIIEKTPBI; CIEKTPAIBHBIE | 3aKOHBI JIEHCTBHSI CIPEKTAIBHBIX
anmnaparhl; aTOMHOM U | anmmaparoB M 00JIaCTh UX
CIIEKTpaJbHbIA  aHAJIU3; | KBAHTOBOM MIPUMEHEHUS,
uH(ppaKkpacHoe u | QU3NKY, 2) Paznuuaer
yibTpaduoIeTOBOE 3JIEKTPOMAarHUTHBIE
U3IIyYECHHUE; U3JIy4eHUS TI0 UX TIPUPOIE
PEHTIE€HOBCKHE JIy4H; BO3HUKHOBEHHUS U
IKasna B3aMMO/JICHCTBUIO C
3JIEKTPOMAarHUTHBIX BEILIECTBOM,;
W3JIy4YCHUI; TETJI0BOE 3) [IpumeHsieT 3aKOHBI
W3JTyYCHHE; 3aKOH Credana-bonbimana,

Credana — bonsiiMana u
Buna;

yneTpaduoneToBas
karactpoda;  dopmyia
IInanka; (b OTOHBI,
dbotorpdexr;
MPUMEHEHUE
dotordekra; maBneHHEe
CBETa; XUMHYECKOE
JNIEUCTBHUE CBETA;
PEHTTEHOBCKOE
U3ITyYeHUE; €IMHCTBO
KOPITYCKYJISIPHO-
BOJIHOBOM MIPUPOIbI

cBera; onbIT Pesepdopaa
10 paccesHuio anbda-

Buna u popmyny [Tnanka
JUISL OIIHICAHUSI TETIIIOBOTO
U3Ty4YeHHUs1 aOCOIIOTHO
YEepHOTO Tela U

000CHOBaHHUS
yIbTpauoIEeTOBOM
KaTacTpo(sl;

4) OOBsCHAECT TMPUPOIY
dororddekra, MTPUBOIUT
PUMEPHI ero
NPUMEHCHUS,

5) Hcnmonb3yeT  3aKOHBI
doroaddexra u
ypaBHeHUE  OWHIITEHHA

IPH PEIICHHH 3a/1a4;
6) OOBscHSIET NPHUPOAY
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YaCTHII, MOCTYJIATHI
bopa; onbitel ®panka u
l'epua; MOHSTHE 0
HEITUHEHHON OIITHKE;
Ja3ephl; BOJIHOBEIC
CBOMCTBA YaCTHIL;

TpyaHocTH Teopun bopa;
BOJIHBI A bpoiis.
EcrecrBennas
PaauOaKTUBHOCTD; 3aKOH
PaauOaKTUBHOTO
pacrmajga; aTOMHOE SApo;
HYKJIOHHAsi MOJIENb S1pa;
W30TONBI; SHEPTUsl CBA3U
HYKJIOHOB B SApE;
AJIEpHBIE peakuuu;
MCKYCCTBEHHAs
PaauoaKTUBHOCTD;
JICTICHUE TSDKEIBIX sJIEp;
LEMHbIE sIZIEpHbIE
peaKkuuu; KpUTHYECKas
Macca; OHMOJOTHYECKOE
NICUCTBHUE
PaauOAaKTUBHBIX JIy4YeH;
3allUTa OT paaualuy;
SIAEPHBII peaxkrtop;
AepHas SHEPreTHKa;
TEPMOSIICPHBIE PEAKIUU.

CBETOBOTO  JIaBJICHUS Ha
OCHOBEKBAHTOBON TEOPHH
CBETA;

7) OnuceiBaer
XUMHUUYECKOE JICUCTBUE
cBeTa Ha npuMepe

¢doTocuHTE3a U MPOIIECCOB
B (pororpadum;

8) CpaBHuBaeT
KOMITBIOTEPHYIO U
MarHUTHOPE30HAHCHYIO
ToMorpaduro;

9) [IpuBoauT
JOKa3aTeNbHbIE MPUMEPHI
MPOSIBIICHUS
KOPITYCKYJISIPHOM u
BOJIHOBOM [IPUPOABI
3JIEKTPOMArHUTHOTO
U3ITyYEHUS;

10) OOBscHsieT
IUTAHETapHYIO0 MOJEIb
aToMa Ha OCHOBE OIIbITa
Pezepdopaa o
paccesiHuIO anb(ha-yacTHuIL;
11) PackpbIBaeT ycCIoBHUS
YCTOMYHBOTO
CYILIECTBOBAHHSI aTOMa C
MIOMOIIBIO TIOCTYJIATOB
bopa;

12) PackpbiBaeT npupoIy
JMHENYaThIX CIIEKTOPOB HA
OCHOBE dHEPreTUYECKON
CTPKYTYpbI aTOMa
BOJIOPO/JIA;

13) O6bscHsieT
YCTPOMCTBO, MPUHLIMI
JIEUCTBUA Jlazepa u
000CHOBBIBACT
NEPCIIEKTUBBI PA3BUTHS
rojorpaguu.

2) 3HaTh
CTPYKTYDY,
CBO¥CTBA 7
B3aHMHbBIE
TpeBpaIICHUs
aTOMHBIX s7ep U
apyrue
SIBJICHUS,
TIPOUCXOISAIIINE
B MUKPOMHPE;

1) Ipumensier popmyry

paZinOaKTHBHOTO pacrajia
NIPY PEIICHUH 3a/1a4;

2) Bpluuciaser  dHEPrUio
CBSI3M ATOMHOTO sIpa W
00BsICHAET TpadUIECKyIO
3aBUCUMOCTDE YIEIbHOU
SHEpPIrUu CBSI3U oT
MaccOBOTO YHCTIA SIpa;

3) Hcnonwp3yeT  3aKOHBI
COXpaHEHHsI MacCOBOTO M
3apsI0BOTO  YHCEN  TpHU
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HaIlvCaHuu SIICPHBIX
peakuuny;

4) OOBsiCHAET TPUPOIY
SIEPHOTO  CHHTE3a W
€CTECTBEHHOT'O
PaTMOaKTHBHOTO DAacCIaja;
5) PackpbiBaeT Xxapakrep
JBIDKCHHS  3apsDKEHHBIX
YacTHIl B  MarHUTHOM
HoJe;

6) OOBsicHSIET TPUpPOY,
CBOICTBA U
Ouonornyeckoe neicTBre
a,fuy W3TyYEHUH;

7) OnuceiBaeT

YCTPOMCTBO Y MPUHIIUIT
paboTHI sIEPHBIX
PeaKkTopoB U
000CHOBBIBAET
HEPCTIEKTUBBI PA3BUTHS
SIIEPHOM YHEPIETUKH.

9 Hanorexno | OcHoBHbIe moctrxkenus | 1) 3HaTh 1) OmnuceiBaeT
JOrMsl ¥ | HAHOTEXHOJIOTHH, OCHOBHBIE (du3uveckue CBONCTBA
HaHoOMAaTep | MpoOIEeMBbI U | TOCTHXKCHUS HAHOMATEPHAJIOB U
HAJTBI HEPCIIEKTUBBl  PA3BHUTHSI | HAHOTEXHOJIOTH | CITOCOOBI MX MOJTyYCHUS;
HaHOMAaTEPHAJIOB. H. 2) HasbiBaet coepsr
PUMEHEHHSI
HAHOTEXHOJIOTHH.
10 | Kocmoustorun | Mup 3Be3n; paccrosinue | 1) OObsCHSTH 1) OnwuceiBaer riaBHBIC
| 70 3Be3/; MEPEMEHHbIC | CBOWCTBA U CTIEKTPAJIbHbIC KJIaCChI
3BE31bI; COJIHEYHO- | SBOJIOIHIO 3BE31I;
3€MHBIE cBs3u; | BeenenHoii B 2) Pasznmuuaer TMOHATHSA
IUTAaHETHBIE 1CJIOM. BUIAMAsT 3Be3IHAs

CHUCTEMBI3BE3; IUIAHETHI
36MHOU CPYIIIBI u
IUTAHETBI-TUTAHThI MaJIbIe

Tea ConneuHoi
CHUCTEMBI; Hamia
lNanaxruka; OTKpBITHE
JIPYTHUX lMamakTux
KBa3aphl; Teopus
Bbosbiioro B3pBIBA;
KpacHO€ CMCILECHUE U
onpeeneHue

paccTosiHui 10

rajakTuK; pacuIMpeHue
Bcenennoil; OCHOBHBIE
JTaIIbI ABOJIIOIUHU
Bcenennoii; MOJISIIHN
Bcenennoii; Xu3HBR H
pasym BO BceneHHol;
OCBOCHHE KOCMOCa |

BEJIMYMHA U a0COJIOTHAs
3BE/IHAS BETTUYHHA;

3) Hcmonws3yer  3aKOHBI
Credana-bonbiMana  u
Buna nyist xapakTepucTuku
n3nydenus ConHua;

4) Vcnonp3yeT auarpaMmmy
I'epummpynra-Paccens
JUIsl OOBCHEHHUS SBOJIIOIUH
3BE3];

5) OnuceiBaer
MPUMEHEHUE MeTo/a
«CTaHJApTHBIE CBEYM» IS
OIIPElIETICHUS PACCTOSHU;
6) Bbicka3bpiBacT MHEHUS
00 yckopenuu Bceenennou
Y TEMHOW >HEPruH;
7)Onpenensier BO3pacT
Bcenennoi, WCTOJIb3YS
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KOCMHYECCKHUE 3akoH Xa00i1a;
MIePCIIEKTUBBI 8) OOBsCHAECT  TEOPHIO
YeJI0BEYECTBaA. bosnbmoro B3peiBa,
UCIIONIB3YSl  JTaHHBIE O
MHUKPOBOJIHOBOM (hOHOBOM
U3ITyYEHUH.

Ilepeyenb pexkoMeHAyeMbIX J1a00PATOPHBIX PadoT:
JlabopaTtopHas pabota Nel
«OmpeneneHne yCKOpeHus Teja, IBIKYIIETOCs 10 HAKJIOHHOW TIIIOCKOCTH
JIaGoparopHas padota Ne 2.
«HccnenoBanne 3aBUCHMOCTH JAIBHOCTH TOJIETA TEJa OT yriia OpocaHusD
Jlaboparopnas padota Ne 3.
«M3yueHne NBIKEHUS Tela, CKaTHIBAIOIIETOCs TI0 HAKIIOHHOMY KeJI00y»
JlaGopartopHas padota Ne 4.
«CrnoyxeHue cuJjl, HalpaBJIEHHBIX MO YIJIOM APYT K APYTY»
JlaGopatopHas padota Ne 5.
"UccnenoBanue 3aBUCHIMOCTH CKOPOCTH IIAPHKA OT €T0 paauyca Mpu ABUKCHUU B
BSA3KOH KUIKOCTH"
JlabopaTtopHas pabora Ne6
"N3yueHne cMeaHHOro COeIMHEHUs MPOBOTHUKOB"
JlabopaTtopHas pabota Ne 7.
«OmnpeneneHue EKTPOABUKYIIEH CUITBI U BHYTPEHHETO COMPOTUBIICHUS
UCTOYHHUKA TOKA»
JlaGoparopHas padota Ne 8.
«BonbraMmepHas xapakTepUCTHKA JaMITbl HAKAJTMBAHUS, PE3UCTOPA U
MOy TIPOBOTHUKOBOTO JTHOIa»
JlaGoparopHas pabota Ne 9.
«M3Mepenne IeKTPUIeCKOTo 3apsiia OJHOBAICHTHOTO HOHA
JlabopaTopnas pabota Ne 10.
«Omnpenenenue yncia BUTKOB B 0OMOTKax TpaHcpopMaTopar»
Jlabopatopnast padora Ne 11.
«OmpeneneHue CKOPOCTH 3ByKa B BO3IyXE»
JlabopatopHas padorta Ne 12.
«Ompeaenenue AIUHBI CBETOBOW BOJIHBI C MTOMOIIBIO JUPPAKITHOHHOW PEIISTKIDY
JlabopatopHas padorta Ne 13.
«Habmonerne natepdepeHium, TudpaKiiuy | MOJISIPU3alAN CBETa
JlabopaTtopHas pabota Ne .14
«OrnpeneneHue nokazaTess MPeTOMIICHUS CTEKIa»
JlabopaTtopnast pabota Ne 15.
«Habmo1eHre CIIoNIHOTO U JIMHEWYAaTOTO CIIEKTPOB U3ITyYCHHSI
JlabopaTtopnas pabota Ne 16.
«M3ydeHne TpEeKOB 3apsKEHHBIX YaCTHIT IO TOTOBBIM (poTorpadusivy»
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4. IlepedeHb JUTEPATYPHI U CPEACTB 00y4eHHUS

OcHoBHas

1. B.Kponrapr, [{.Kazax6aeBa, O.Mman6ekoB, T.KpicTayOaeB. dusuka. YueOHUK.

1,2 gacte. Mekren. 2019.

2. C.Tysax6aes, IlI.HacoxoBa, b.Kponrapt, B.Kem, B.3araiinoBa. ®usuka.
YuebOnuk. Mekten. 2015.

3. H.3akupona, P.Ammpos. ®usuka. Yueonuk + CD. Apman-I1B. 2019.

4. H.3akuposa, P.Ammpos. ®usuka. {apcauk. Apman-11B. 2019.

JlomoTHUTEILHAS

1. C.Tysax6aeB , lII.TeintaeBa, XX.bakbinos , B.3araiinoBa duzuka.
Hunaktuueckue marepuansl . Mekten. 2015.

2. C.TysxbaeB , Ill.TeiaTacsa, JK.bakeinoB  COopHuK 3amad. Mekremn. 2015.

3. H.3akupona, P.AmmpoB. ®uzuka. Kaura nis yuurens. Apman-I1B. 2019.

4. A.Il.PeivkeBuy. COopHUK 3a1a4 1o ¢usuke. Anmatel. Mexren. 2011.

JlonoJIHMTeIbHBbIE PEKOMEH/AyeMble CPeACTBa 00yYeHUS:
- CIPABOYHO-UHCTPYKTUBHBIEC TAOIHIIbL;
- MYJIbTUMEIUUHBIN ITPOEKTOD;
- JIMJAKTAYECKUE MAaTEPUAJIBI;
- KOMITBIOTEPHBIN KJIAcC.
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