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1. IMosicHUTEIBLHASA 3ANIUCKA

Onucanue oucyunIurwvl/mooyis
Hacrosimas paGouas yueOHast mporpaMMa cocTaBiieHa Ha ocHOBe TumnoBoi yue6Hoit Pabovas yueOHas
nmporpamma pa3paboTaHa B COOTBETCTBUHU ¢ MpUKa3aMu MuHucTpa oOpa3oBaHusl M Hayku PecnyOmuku
Kazaxcran ot 31 oxts10pst 2018 roma Ne 604 «O06 yTBep>KACHUHU rOCYJapCTBEHHBIX 00I1€0053aTEIBHBIX
CTaHJApTOB 00pa30BaHUsI BCEX ypOBHEW oOpazoBaHus» M oT 8 HOs0ps 2012 roma Ne 500 «O6
YTBEP)KACHUHM THUIOBBIX Y4YE€OHBIX IUIAHOB HA4YaJbHOTO, OCHOBHOT'O CpPEIHEro, OOILEro CpenHero
oOpazoBanus Pecniybnuku Kazaxcrany.

Lenb: dopmupoBanue y oOy4aromMXCsi OCHOB HAay4YHOTO MHPOBO33PEHUS, LIEJIOCTHOIO BOCHPHUSATHUS
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, CIHOCOOHOCTH HaOII0AaTh, aHAIU3UPOBATH U (PUKCUPOBATH
SIBIIGHUSI IPUPOJIBI ISl PEIICHUS )KU3HEHHO BXKHBIX MPAKTUYECKHUX 3a]1ad.

3agaun:

1) coneiicTBue OCBOEHUIO OOYYArOMIMMUCS 3HAHUHM O (pyHIAMEHTANIbHBIX (PU3MUECKUX 3aKOHAX W
MPUHIIMIIAX, JIKAIIUX B OCHOBE COBPEMEHHOM (M3MYECKON KapTHUHBI MHpa, METOAAaX Hay4YHOTO
MO3HAHUS TIPUPO/IBI,

2) CcmocoOCTBOBAaHWE Pa3BUTHIO Yy OOYYaIONIUXCS HWHTEUICKTYyaJIbHOW, HWH(OPMAIMOHHOM,
KOMMYHHKATUBHOW U Pe(IIEKCUBHON KYJIbTYpPbI, HABBIKOB BBHITIOJHEHUS (PU3UYECKOTO SKCIIEPUMEHTA U
UCCIIEIOBAHMUS;

3) BocuTaHHE OTBETCTBEHHOT'O OTHOILEHHS K YUeOHOM U UCCIIeI0BATENBCKON eI TEIbHOCTH;
4)1ucrioNnb30BaHUE MOJNYUYEHHBIX HAaBBIKOB JUIS PAllMOHAIBHOTO HPUPOJONOIL30BAHUS U 3aILUTHI
OKpY>KaroIel cpesbl, odecreueHus 0€3 OMacHOCTH KU3HEAEATEIIbHOCTH YeIOBEKa 1 00IIecTBa.

B paboueii mporpamme 1o (usmke €CTECTBEHHO-MATEMaTUYECKOr0  HaIlpaBJICHUS
npenycmorpero 10 pasgenoB: «Mexanukay, «TemmoBas ¢usukay, «IJIEKTPUYECTBO U MArHETHU3MY,
«DIIEKTPOMAarHUTHBIE KOJeOaHus», «IJIEKTPOMArHUTHBIE BOJHBDY, «ONTHKA», «IJIEMEHTHl TEOPUHU
OTHOCHUTENbHOCTHY, «KBaHTOBas (u3nkay, «HaHOTEXHONIOTHS U HAaHOMATepHAIbl», «KocMomorusy.
O0bemM y4eOHOW HArpy3Kd JUCHMIUIMHBI "®u3uka" s eCTeCTBEHHO-MATEeMaTHYEeCKOTO HAIpaBIICHUS
cocraisier 150 yacos.

B paboueii yueOHON mporpamMme MPOBEACHO IepepacnpeercHue olmero oobemMa YacoB
y4e0HOT0 BpeMEHHU Ha pa3/iesbl U TeMbl (0T 00beMa 4acoB, BBIJCICHHOTO Ha U3yYSHHE TUCIIUTUIMHEI) Ha
OCHOBaHMHM pekoMeHmanuii YMO mo o0meoOpa3oBaTeabHbIM — TUCHUILNIMHAM  €CTECTBEHHO-
MaTematuueckoro HampasiaeHus [Iporokon Ne 2 or 3 mronst 2020 roga u PYMC TulllIO MOH PK
[TIporokon Ne 1 ot 15 urons 2020 roxa.

dopmupyemMbie KOMIETCHITHH.

. YMEHHE KPUTUYECKH MBICIIHTD;

. CIOCOOHOCTH TBOPYECKH MPUMEHSTH 3HAHUS;

. CIOCOOHOCTH PeIIaTh MPoOIEMBbI;

. Hay4HO-UCCJIEI0BATENbCKUE HABBIKH;

. KOMMYHHMKATHUBHBIE HABbIKHU (BKJIIOYAasl I3bIKOBBIEC HABBIKH);
. CIIOCOOHOCTH padOoTaTh B TPYIINE U UHAUBUIYAILHO;

. HaBbIkH B o0actu UKT.

Ilpepexsuzumuol

Jis u3ydeHUs JAaHHOW JMCUUIUIMHBI CTYJEHTaM HEOOXOAMM HAa0Op 3HAHWW W HABBIKOB TIO
MaTeMaTUKe, XUMHUHU, DKOJIOTHH.
Ilocmpekeuzumoi

[TomydyeHHbIE 3HAHHUS TOCTYXAT OCHOBOM il OoJyiee YrIyOJICHHOTO W3Y4YEHHUs JAPYTHUX
o01enpoeCCHOHAIBHBIX M CTICIIHATBHBIX JUCIUTUINH.
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2. Copnep:xanue paboueii yaeGHOI MporpaMmbl

Ne Conepxxanue nporpamMMsl Bcero B TOM 4YHCJIe
3aHs | ( pasjesbl, TeMbl/pe3yJbTaThl 00y4eHHsI, KPUTEPHH OUEHKH) |  YACOB | reqpery | maGoparopHo-
THA YECKUE | IIPAKTUYECKHUE,

KOHTPOJIBHBIC
1 2 3 4 5
1 |10.1. Mexanuka. (16 1) ) )
10.1.1. KunemaTuka.
Ponb pusuku B cOBpeMeHHOM MUpe
2 | OcHOBHBIE MTOHATHA U YPaBHEHHUS KHHEMATHKH PaBHOYCKOPEHHOTO ) 2
JIBUKCHHS TEJIA.
3 |10.1.2 Junamuka. ) 2
Cunpl. 3akonsl HeioToHa. Pemenue 3amay.
4 | 3akoH BceMupHOTro TAroTEHUS. ) 2
5 (10.1,3.CtaTuka ) 2
IlenTp macc. Bunabl paBHOBecusi. Pelienue 3a1a4.
6 |10.1.4. 3axoHbI COXpaHEHMHSI. )
3aKOHBI COXpaHCHHS UMITYJIhCa U MEXaHWYECKOW JHEPTUH, X CBS3b 2
CO CBOMCTBaMH MPOCTPAHCTBA U BPEMEHH.
7 | 10.1.5. I'mgpoguHaMuka. >
Tunponunamuka. JlamuHapHOE M TYpOYJICHTHOE TCUCHUE KUIAKOCTEH 2
Y Ta30B.
8 | KonrpoasHas paboTa o) 2
9 |10.2TennoBas ¢pusuxa. (28 4)
10.2.1. OcHOBBI MOJIEKYJIAPHO-KUHETUUECKOI TeOpUn 2 2
OCHOBHBIE TTOJNIOKEHUS MOJIEKYISIPHO-KHHETHYECKOW TEOPUH Ta30B 1
ee onbITHOE 000CHOBAHUE.
10 | TepMommHaAMHIYECKHE CHCTEMBI U TEPMOINHAMHYECKHE TTapAMETPHI.
PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHUSI TEPMOANHAMUYECKUX 2 2
CHCTEM.
11 | Temmeparypa kak Mepa cpeHeii KHHETHYECKOW SHEPTHU TETLIOBOTO 2 )
JIBUKCHHS YaCTHUI BEIIECTBA
12 | UneanbHbiii ra3. OCHOBHOE ypaBHEHUE MOJCKYISIPHO-KUHETUYECKOM 2 2
TeopuH ra3oB. Pemenue 3agau.
13 | YpaBHeHME COCTOSIHUS WJI€aJILHOTO rasa. 2 2
14 |10.2.2.I'a30Bble 3aKOHBI. ) 2
Wzomporneccsl. ['paduku nzonporeccos. 3akoH [lansTona

15 | KourpoasHas padoTa. 2 2

16 | 10.2.3.0cHOBBI TEPMOIUHAMHUKH.

BuyTpeHnHss 3Heprus uneansHoro rasa. TepMoanHaMudeckas padboTa. 2 2
KonnyecTBO TEMIOTHI, TEMIIOEMKOCTh. Pelienne 3anay.

17 | Obpatumble 1 HeoOpaTUMBbIE IpoLiecchl. JHTpomus. Bropoii 3akon 2 2
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TepMOAUHAMUKH. KpyroBbie mpouecchl U UX KO3(POHUIIUESHT
noniesHoro nevicteus. Hukn Kapuo. Pemenue 3anay.

18 | KourponbHas pabora. 2
19 |10.2.3. ’Kuakue u TBepable TeJa.
HacwimeHHbIi 1 HEHACBIIIEHHBIN Map, BIaXKHOCTh Bo3yxa. Pa3oBbie
JuarpamMmbl, TPOWHAs TOUKA, KPUTHIECKOE COCTOSIHUE BEIIEeCTBA.
20 |CsoiicTBa  MOBEPXHOCTHOTO  cjosi  >kuakoctH. CmadWBaHUE,
KalUIApHBIE SIBICHU. .
21 |Kpucrammmaeckue u amopdHble Tenma. MeXaHWMYECKHe CBOWCTBA
TBepAbIX Ten. Pemenue 3anay.
22 | KontponbHas pabora. 2
23 | 10.3 DjaekTpu4ecTBO U MarueTusm(62 4.)
10.3.1.2yeKkTpocTaTHKA
DIIEKTPUIECKUN 3apsl. DICKTPHU3aIis. 3aK0OH COXPaHCHUS 3apsa.
24 | [loBepxHOCTHAst U 00BEMHAs TUIOTHOCTH 3aps/a. 3akoH KyoHa.
Pewenue 3anay.
25 | OnexTpuueckoe moyue. OZHOPOIHOE U HEOTHOPOIHOE IIECKTPUUECKOE
noJie. HarpsbkeHHOCTh antekTprdeckoro mouts. [lpuaiun
CYNEPHO3UIIMU JIEKTPOCTATUUECKUX ToJIeil. Perenue 3aad.
26 | [loTox BeKTOpa HAMPSHKEHHOCTH AIEKTPUUECKOro mois. Teopema
T"aycca.
27 | Pabora anexTpuyeckoro mos 1o nepeMelnieHuto 3apsaa. [lorenmman,
Pa3HOCTh MOTEHITHATIOB 3JIEKTPUIECKOT0 MoJisl. Pemenne 3amay.
28 | OKBUNOTEHIMAILHBIC TOBEPXHOCTH. CBSI3b MEKAY HAPSKECHHOCTHIO
Y Pa3HOCTHIO TIOTEHIIMAJIOB IS OJTHOPOIHBIX SJIEKTPHUECKUX MOJIEH.
29 | [IpoBOHUKH W AUAICKTPUKHU B IECKTPUUECKOM IIOJIC.
30 | DnekrpoemkocTh. Konaencaropsl. CoeqHEHNE KOHIEHCATOPOB.
Pewenue 3anay.
31 | DHeprus snekTpuyeckoro nois. Pemenue 3agad.
32 | KonrponbHas pabota. 2
33 |10.3.2. IloCcTOSIHHBIIH TOK.
DneKTpuIecKnuid TOK. 3akoH OMa TSl y9acTKa IIeTH.
34 | CMmemaHHOE COeIMHEHNE TPOBOIHUKOB. 1
35 | DAEKTPOABWXKYIIAS CHJIAa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA
ToKa. 3akoH OMa 111 HOJTHOM IEITH.
36 | 3akonsl Kupxroda.
37 | Pabota u MOIIHOCTH 3IEKTpUYECcKoro Toka. 3akoH Jlxoyns - JlenHra.
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KoadduiueHT mosie3Horo AeHCTBYS HCTOYHUKA TOKA.

38 | KonrponbHas pabota 2
39 | ®usnueckuii npakTukym (104) )
«OrmpeeneHue 3.11.C. U BHyTPESHHETO COMPOTUBIICHHS NCTOYHHUKA
TOKa
40 | «OmpeneneHne ICKTPOSMKOCTH KOHICHCATOPaY 2
41 | «OmpeneneHus COMPOTUBIICHUS MTPOBOTHUKA ITPH TIOMOIITH )
aMIepMeTpa U BOIBTMETPa»
42 | «OmpenaeneHne yaeIbHOTO COMPOTHRICHHSI IIPOBOTHUKAY 2
43 | «OnpenencHue OTHOCUTEILHON BIaXKHOCTH BO3AYXa» 2
44 110.3.3. DaexkTpUYecKHUil TOK B Pa3IUYHBIX cpeJax
DIIeKTpUIECKUN TOK B MeTaiuiaXx. CBEpXIPOBOIUMOCTb.
45 | DneKkTpuYecKHid TOK B NOJIYyNPOBOAHUKAX. [TomynpoBoAHUKOBEIE
npuOOPEI.
46 | DIEeKTpUYIECKUN TOK B PaCTBOpaX M pacIuiaBax dJIEKTPOIUTOB.
3aKkoHEHI 37eKTpoNin3a. Pemrenue 3amad.
47 | DMeKTpUYIECKU TOK B Ta3ax. DJIEKTPUICCKUIN TOK B BAKyyMe.
DIIeKTpPOHHO-Ty4YeBas TPyOKa.
48 110.3.4. MarnuTHoe moJie.
B3anmMopeiicTBIE IPOBOAHUKOB C TOKOM, OTIBITHI AMIiepa. BekTop
MarHUTHOW WHIYKIMK. MHAYKI¥SI MATHUTHOTO IOJIst OECKOHEYHO
MPSIMOTO ¥ KPYTOBOTO MIPOBOJHUKOB ¢ TOKOM. [IpaBmiio OypaBumka.
49 | Cuna Amrmepa. [IpaBmo neBoit pyku. Cuna Jlopenta. /[Bmwkenne
3apsUKEHHOM 4acTHLIBI B MATHUTHOM noJie. Perenue 3axay.
50 | MarauTHBIE CBOMCTBA BemecTBa. Temreparypa Kropyu. MarHuTHBII
MOTOK.
51 |10.3.5. DieKTpoMarHuTHAsE HHAYKIUSI
3aKOoH AJIeKTpOMarHuTHON nHAykuuu. [Ipasuno Jlenna.
52 | SBnenue camomHIyKIuA. MTHAYKTHBHOCTD. DHEPTUS MATHUTHOTO
MoJIs. DJIEKTPOIBUTATENH U AIIEKTPOTeHEPATOP MMOCTOSHHOTO TOKA.
53 | KontposbHas paboTa. 2
54 | 11.1. DneKTpoMarHuTHbIE Koedanusi. (144)
11.1.1. MexaHu4ecKkue Kojae0aHUA
YpaBHeHUS U TpadUKU rapMOHUYECKHUX KoJieOanuii. CBOOOTHBIC U
BEIHYKJICHHBIC DJICKTPOMArHUTHBIC KOJICOaHMs. AHAIIOTUN MEKITY
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMA KOJICOaHUSIMU.
55 | 11.1.2.291eKTpOMarHuTHbIEe KOJIeOaHus
I'erepaTop mepeMeHHOro TOKa. BeIHYKI€HHbIE 3JIEKTPOMAarHUTHBIE
kosiebanus. [lepeMeHHBIN TOK.
56 |11.1.3. [lepemeHHbIi TOK.
AKTHBHOE U PEaKTHBHOE COITPOTHUBIICHHUS B IIETIH MTEPEMEHHOTO TOKa.
Pemenune 3amau.
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57

3akon Oma 15 TTOCIIeIOBATEIIBHON DIICKTPUUIECKOM TIETTH
MIEPEMEHHOTO TOKa, COJICPIKaIIel aKTUBHOE U PEaKTUBHOE
COIIPOTHBICHHS. MOITHOCTD IS EPEMEHHOT'O TOKA.

58

TpancdopmaTop. YcTpoiicTBO U MpUHLUI paboThl. Penenue 3amauy.

59

[IpousBoacTBO, Epeaaya U UCIIOIb30BAHUE IEKTPUUECKON SHEPIUY;
TpaHncpopmatop. [Ipon3BOACTBO U HUCTIONB30BAHUE IITEKTPHUECKON
sHepruu B Kazaxcrane u B Mupe.

60

KonTponbHas pabora

61

11.2. D1eKTPOMArHUTHBIE BOJIHBI. (4 )

11.2.1. BoyiHOBOE IBH:KEHHE

Ynpyrue MexaHU4ecKUe BOJHEL. Y paBHEHUE OCTYIICH U CTOSYCH
BOJIHBL. PacrpocTpaneHne MEXaHMIECKUX BOJIH.

62

11.2.3. Dj1eKTPOMATHUTHBIE BOJIHBI
OCHOBHBIE CBOWCTBA BOJH. 3BYKOBBIE BOJIHBI. Y IIBTPa3BYK.
PanuoBonHsL.

63

11.3.0nTHKA. (6 4)

11.3.1.BostHOBas1 onTHKA.

DnekTpoMarauTHas npupojaa ceera. Ckopocts cBeta. Jucmepens
cBeta. CBoticTBa cBeTa. OnpesieNieHue JUTMHBI CBETOBOW BOJIHBI MTPH
TIOMOIIH TUPPAKITHOHHOHN PEIICTKH.

64

3aKOHEI OTpa’KCHHA U NPCIIOMJICHUSA CBCTA. OHpeZ[CJ'ICHI/Ie
OTHOCHUTCJIBHOTI'O ITOKAa3aTEIId IIPEJIOMIICHUA CBETA

65

11.3.2. T'eomeTpuyeckas ONTHKA.

JIunzpl. @opmyina TOHKOK TUH3BL. OnTryeckre npuoopsl. [nas. Oukw.

66

11.4. DneMeHTBI TEOPUHU OTHOCHUTEIBLHOCTH. (2 1)

IMoctynatel Teopuu oTHOCcUTENbHOCTH. [IpeoOpa3oBanus JlopeHa.
DHeprusi, UMITYJIbC U Macca B PEISTHUBUCTCKON TUHAMUKE. 3aKOH
B3aUMOCBSI3U MACChI U SHEPTHH JIJTsl MATEPHATBHBIX TEl.

67

11.5. KBanrToBas ¢pusuka. (12 4.)

11.5.1. AtomHass M KBaHTOBas (pU3NKA

®doroaddexT. 3akonsl potorddhekra. [Ipumenenne poroaddexra.
@DOTOHBI. DHEPrus U UMITYJIBC POTOHA, PEIICHHUE 3a1a4.

68

Crpoenne atoma. OneiTel Pesepdopma. KBanToBeie ocTymaTel 60pa.
Jlazepsl.

69

Crnektpsl. Busl ciekTpoB. CieKTpaibHbII aHaIu3.

70

OTKpI:ITI/IC PaaAnOaAKTUBHOCTHU. EctectBeHnas u HUCKYCCTBCHHAs. 3aKoH
PaaOaKTUBHOI'O paciiajaa. H3otonsl. Pemenne 3agad.

71

11.5.2. ®u3uKa aTOMHOIO siApa.
AromHoOe spo. HykiioHHast MoJienb sipa. DHEPTHUs CBSI3U HYKJIOHOB B
siape. MeTo bl perucTpaliii MOHU3UPYIONUX U3TYUCHHH,

72

KonTponbHas paborta

73

11.6. HaHoTexHOJ0rHsl 1 HAHOMATEPHAJIBI (2 4.)
11.6.1. HaHOTEeXHOJIOTHSI M1 HAHOMATEPHAJIBI
OCHOBHBIE TOCTHXECHYSI HAaHOTeXHOIOoTHH. [Tpobiembr u
MIEPCIIEKTUBBI Pa3BUTHSI HAHOMATEPHAJIOB.

74

11.7. KocmoJiorusi. (4 4.)
11.7.1. Kocmosorus
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Mup 3Be3a. [lnaHeTsl 3eMHOM TPYIIbBI U MJIaHETHI-TUTaHTHI. Masbie 2 2
Tena CoNHEYHON CUCTEMBI.

75 | Hama I'anmaktuka. Otkpertae qpyrux ["amaktuk. Ksazapsl. Teopust

Bonsmoro B3peiBa. KpacHoe cMerieHne 1 onpeeneHie pacCTOsHUM 2 2

Jo ranakTuk. OCBO€HNE KOCMOCa U KOCMUUYECKNE TIEPCIIEKTUBBI

YEJI0BEYECTBA.

HUTOoro 150 120 30
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3. Pe3yabTarbl 00y4eHHs H KPUTEPHH OLICHKH

Ne | Hammeno Coaepxxanue pasgena | PesyabTarthl Kpurtepun onenkn
BaHUe o0yueHust
pa3ziesoB

1 Mexanuka Ponp buzuku B |(OODBICHATD 1)Bricka3biBaeT CyKICHH
COBPEMEHHOM MUpe, | IBMKEHUS Teln | o  pomu  Qu3umkd B
¢bu3nyeckre BeNWYMHBI U | 0e3 y4yeTa UX | COBpEMEHHOM MHUPE U
M3MEPEHUS: Mmacc U | apTyMEHTHPYET
MOTPEIIHOCTH NeHCTBYIONIUX COOCTBEHHOE MHEHHUE;
(Gu3MUECKUX  BEIWYHH, | HA HUX CHJL. 2) Omnpenenser
o0paboTKka pe3ynbTaTOB 3aBUCHUMBIE, HE3aBHUCUMBIC
U3MEpEHUH;  OCHOBHBIE " KOHTPOJIHPYEMbIE
TOHATHUS W ypPaBHCHUS (mocTOsIHHBIC)
KHHEMAaTUKH (bu3nYecKre BETMINHBI,
PaBHOYCKOPEHHOTO 3) BwBomaur dopmyny
JIBUKCHHUSI Tena; MepeMeICHHS npu
WHBapUaHTHbIE u PaBHOYCKOPEHHOM
OTHOCHUTEIIbHBIC JBUKCHUH Tena,
(bU3UYeCKrUe BEJIUYHHBI, UCTIONB3Ys  TpadUUuECcKyIo
TIPUHIIHIL 3aBUCUMOCTbH CKOPOCTH OT
OTHOCHUTEIIbHOCTH BpEMEHH;
lanunes;  xkuHeMaruka 4) IIpumensier
KPUBOJIMHEUHOTO KJIACCUYECKU U 3aKOH
JIBUKCHUSI;  JIBIDKEHUE CIIO)KEHHUSI CKOpPOCTeH U
Tena, OpOILIEHHOro TOJ nepeMeneHui npu
YIJIOM K TOPU3OHTY. pElIeHUH 3a]1aY;

Cuiibl; CIOKEHUE CHII, 5) Omnpenenser paguyc

3akoHbl HpIOTOHA; 3aKOH KPUBHU3HBI  TPACKTOPHH,
BcemupHoro TsAroTeHus; TaHT€HIIMATILHOE,
MOMEHT WHEPINH LHEHTPOCTPEMUTENBHOE U
abCoIOTHO TBEPIOTO MOJIHOE YCKOPEHHS Tena
Tena; MOMEHT UMITYJIbCa; npu KPUBOJIMHEHHOM
3aKOH COXpaHEeHHUS JBUKECHUH;
MOMEHTa UMITYJIbCA U €TO 6) Hccrenyer TpakTOpHUIO
CBS3b CO CBOMCTBaMH JIBUKCHUS Tena,
MPOCTPAHCTBA; OCHOBHOE OpOILIEHHOT0 MO YIIIOM K
ypaBHEHHE  JUHAMUKU TOPU30HTY.
BpaLIaTEeILHOTO OOBACHATD 1) Cocrasisier
JIBUKECHHUSL. IBUKEHHSI TN | BO3SMOXHBIE  alITOPUTMBI

[Mentp wmacc; BuAbI
paBHOBECHS.

3aKoHbI COXpaHEHUs
UMITyJIbCca u
MEXaHUYECKON JHEPIuH,
UX CBA3b CO CBOMCTBaMH

MPOCTPaHCTBa n

BPEMEHHU.
I'mpponnnamuka;

JJaMHUHapHOE u

TypOyJIEeHTHOE Te4YeHHue
JKUJIKOCTEd W Ta30B;
ypaBHEHHE

HHUM CUJI
3aKOHBI
HrioToHa;

o]l JCUCTBHUEM
MPUJIOKEHHBIX K

u

peleHus 3a7a4 npu
JIBIDKCHUH Ten o1
JeficTBUEM HECKOJIbKMX
CHII;

2) PackpsiBaeT
buzmvecKuit CMBICIT
MHEPTHON u

rpaBUTALIMOHHON Macc;

3) [Ilpumensier  3akoH
BCEMHPHOI'O  TATOTEHHUS
[P PEILICHUH 3a/1a4;

4) Hcnonw3zyeT Teopemy
Illreiinepa st pacdera
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HEPa3pBIBHOCTH;

ypaBHeHue  bepnyiu;
MOAbEMHAs cuia;
TEYEHUE BSI3KOM
KHUJKOCTH; dbopmyna

Crokca; oOTeKaHHueE TeIl.

MOMEHTa UHEPINH
MaTCpHaAJIbHBIX TCII;
5) IlpoBoauT aHamoruu

MEXIY buznyeckumMu
BEJINYMHAMH,
XapaKTepU3YIOILUMHU
MOCTYTATEIEHOE "

BpalaTCJIbHOC IBUKCHUS.

BHaTH

YCIIOBHS
paBHOBeECHS
MaTepHaTbHBIX
Te o
IeCTBUEM CHII;

1) Haxomutr meHTp Macc

abCoIOTHO TBEPJIOTO
Tena, CHCTEMBI
MaTCpHaJIbHBIX TCII;

2))IlosicHsieTr  pa3Iu4HBIC
BHU/bI paBHOBECHA,

yYCTaHABIIMBasg MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H;

3) OmnpenensieT BETUYUHBI
CUJI OIBITHBIM NyTEM U
MIPOBOAUT

AKCIIEPUMEHTAIIbHYIO
MIPOBEPKY 3aKOHA
CJIOYKEHUS CUJL
3HaTh 3aKkoHHI | 1) PackpeiBaer
COXpaHEHUs coJiepKaHue MOHATHS
UMITyJIbCa U | UMITyJIbCA U DHEPTUH;
MOJIHOM 2) OOBsCHSET 3aKOHBI
MEXaHUYECKON | COXpaHEHUs HUMIyjbca U
SHEPTHUU JJIS TEN | SHEPTUU;
3aMKHYTOM 3) Ilpumenser  3aKOHBI
CUCTEMBI COXpaHEHUS UMIYIbca U
JOOBIX MTOJIHOM MEXaHUYECKON
pa3MepoB:  Kak | SHEPTMH TpPU  PEHICHUH
TUISE YaCTHUIl | paCUETHBIX u
MUKpPOMHPA, TaK | SKCIIEPUMEHTAIBHBIX
U KOCMHUYECKHUX | 33jad.
TeJl.
5) Hccnenosats | 1) OmnuceiBaet
JIBUKCHHUSI JTaMUHApHOE u
KHUAKOCTEH U | TypOyJeHTHOE  TE4YeHHe
ra3oB, KOTOpBIE | KHUIKOCTEH U T'a30B;
CBSI3aHBI c | 2) [lpumensier ypaBHEHHUE
HaTHYUEM HEPa3pHIBHOCTH u
BHYTPEHHETO ypaBHEHUE bepnynnu
TPEHHUSI MEXIy | mpu pelieHun
UX CHOSIMH M | OKCIIEpUMEHTAIIbHBIX,
C)KMMAEMOCTBIO. | paCUETHBIX "

Ka4eCTBEHHBIX 3a7a4.
3) Ilpumenser Qopmyriy

Toppuuenu npu
peleHnmn
OKCIICPUMCHTAJIBHBIX,
PaCUYCTHBIX u
Ka4C€CTBCHHBIX 3aJ1ay.
2 TemnoBas OcHoBHbIe TION0keHUs | 1)3HaTh ocHOBBI | 1) OnucCkIBaeT CBs3b
Ipunoxenue 33 k [Ipukasy MOH PK ot 6 anpens 2020 roga Ne 130 Crpannna 10




¢uszuka

MOJIEKYJIIPHO-
KMHETUYECKONM  Teopuu
ra3oB M €€ OIBITHOE
000CHOBaHUE;
TEpMOJMHAMHUYECKHUE
CUCTEMBI u
TEpMOJMHAMUYECKHE
napameTpsbl;
pPaBHOBECHOE u
HEpPaBHOBECHOE
COCTOSIHUS
TEPMOAMHAMUYECKUX
CUCTEM; TeMIeparypa
Kak Mepa  CpelHeu
KUHETUYECKON SHEpPruu
TETIOBOTO JBUKEHUS
YacTHIL BEILIECTBA;
HIeaIbLHBIN ras;
OCHOBHOE yYpaBHEHUE
MOJIEKYJISIPHO-
KUHETUYECKON  TEeOpuu
ra3os.

YpaBHEHUE COCTOAHUS
UJIeAbHOTO Ta3a;
W30IPOIIECCHI; TpaduKH
M30IIPOLIECCOB; 3aKOH
JanpToHa.

BuyTtpenusas sHeprus
UJeaIbHOTO rasa;
TepMOJAHAMUYECKas
pabora; KOJIMYECTBO
TEIJIOTHI; TETJIOEMKOCTb;
MEePBBII 3aKOH
TEPMOIMHAMUKH;
MIpUMEHEHNE MepPBOTo
3aKOHAa TEPMOAMHAMHKHI
K U30IpoLeccam;
annabaTHBIA  TMPOIIECC;
ypaBHeHue  Ilyaccona;
oOpaTuMbIe u
HeoOpaTHMBbIE MPOIIECCHI;
SHTPONUS; BTOPOU 3aKOH
TePMOJIMHAMUKH;
KpYroBbI€ IMPOLIECC U UX
KO3 PHUIHUEHT MOJIE3HOTO
nerictBus; uki Kapno.
Hacpmiennsrit "
HEHACBIIIIEHHBIN nap;
BIJIAYKHOCTh BO3J1yXa;
(da3oBeIC  HMArpaMMBI;
TpoiHas TOYKa,
KPUTHYECKOE COCTOSTHUE
BEIIECTBA; CBOMCTBaA
MOBEPXHOCTHOTO  CJIOSI

MOJICKYJISIPHO-
KUHETUYECKON
TEOPHH Ta30B.

TeMIepaTypbl CO CpeaHen
KUHETHUYECKOMN dHEpruecu
MTOCTYIATEIBHOIO
JBUKEHUS MOJIEKYIT;

2) [IpuMeHsieT OCHOBHOE
ypaBHenue MKT mnpu
penieHuu 3aay.

2)AccnenoBath
YpaBHCHHE,
CBSI3LIBAIOILINE
MEXIy OO0
TepMOJIUHAMUYE
CKHE
napaMeTphl.

1) IIpumensieT ypaBHEHHE
COCTOSIHUS H1€aJIbHOTO
rasza npu peuieHuu 3a/1ay;
2) Onpenensier
3aBHCHMOCTH JaBIICHUS OT
o0beMa Ipu OCTOSTHHON
TeMreparype (3aKoH
botins-Mapuorra);

3) Onpenensier
3aBHCHUMOCThH 00BbEMa OT
TEMIIEPaTyphI IpU
MOCTOSIHHOM JIaBJICHUH
(3axon I'eit -JIroccakaa);
4) Onpenensier
3aBHCHMOCTH JaBIICHUS OT
TEeMIIepaTypsl Npu
MOCTOSIHHOM 00beMe
(3akoH lapmns);

5) [Ipumensier razoBbie
3aKOHBI MPU PELICHUN
pacUeTHBIX U
rpauvIecKux 3aaad.

3)  OOBACHATH
SIBJICHUS,
CBA3aHHBIE  CO
B3aUMHBIM
MpeBpalicHuEM
MEXaHUYECKOU
U BHYTPECHHEH
SHEpruu u
nepenayen
BHYTPEHHEHN
SHEPTUU oT
OJIHOTO Tena K

JIpyroMy.

1) Ilpumenser ¢opmyiy

BHYTPEHHEHN SHEpPruu
OJIHOATOMHOTO U
JIByXaTOMHOTO

UJCABHOTO  raza IpH
pEelIeHNH 3a]1aY;

2) IlpumeHnser mepBbIi
3aKOH TEPMOJAMHAMUKH K
u3oImpoueccam U

aanabaTHOMY TIPOIIECCY;
3)  OmnuceiBaeT

TCIIJIOBOI'O ABHUI'aTCIIA,

4) Tlpumensier dopmyny

kod¢ dunrenTa
MIOJIE3HOTO

pEIICHUH 3a]1au.

HUKJII
Kapno pmns wuneanbHOrO

NEUCTBUS
TCILJIOBOT'O ABUI'ATCIISA HpI/I

4)  OOBSACHATH

MEXaHUYEeCKIE
CBOMCTBA
SJKUIKOCTEN U
ras3os, Ux
JIBIDKCHHE 15
JABUKECHUE

1)Onpenensier
OTHOCHUTEINBHYIO
BJIQYKHOCTh BO3/yXa C
MTOMOUIBIO TUTPOMETPA U
MICUXPOMETPA;

2) Onpenensiet
KOA(QPHUIIUEHT
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JKHIKOCTH; CMaudHMBaHUE,
KaHI/I.H.H}IpHBIG SIBJICHUSA,
KPUCTAJUTHIECKUE n
amopdHbIe Tena;
MEXaHUYEeCKHEe CBOMCTBA
TBepI[BIX TCII.

TBEPABIX TCEII B
HHUX.

MTOBEPXHOCTHOTO
HATSDKEHUS JKUAKOCTH
Pa3IMYHBIMHU CIIOCO0AMU;
3) Paznuuaer cTpyKTypbl
KPUCTANTHICCKUX U
aMOp(HBIX TeN Ha
pUMEPEe PA3TUIHBIX
TBEPJIBIX TE,

4) OnpenensieT MOTyJb

IOura npu ynpyroi
nedopmarim.
DIIeKTpH Onextpuueckuil  3apsag; | 1) 1) IIpumensier 3akoH
YecTBO M | IIOBEPXHOCTHAs u | OnuceIBaTbB3au | COXpaHEHUS
MarHeTH3sM | oObeMHas IUIOTHOCTH | MOAEWCTBUEHEN | 3JIEKTPUUECKOro 3apsiaa u
3apsja; 3aKOH | OABIDKHBIX3apal | 3akoH Kynona mpu
COXPaHEHHUSI 3apsja; | OB. pELIEHNH 33]1a4;
3aKOH Kynona; 2) IlpumeHsieT mpUHITATT
ANEKTPUUYECKOE T10JIE; CYNEPHO3UINH [
OJTHOPOJIHOE u oTpeieNeHUs
HEOJIHOPOAHOE HaNPsHKEHHOCTH
ANEKTPUUYECKOE ToJie; AIEKTPUYECKOTO TOJIS;
HaIpsKEHHOCTh 3) PaccuutsiBaet
ANEKTPUYECKOTO  TOJIS; MOTEHIIUAT U paboTy
NPUHIUI  CYNEPIO3ULIUU AIEKTPUYECKOTO OIS
ANEKTPOCTATUYECKUX TOYEYHBIX 3aPs/I0B;
IIOJIEW; TIOTOK BEKTOpa 4) Ilpumensiet popmyiy,
HaMPSKEHHOCTH CBSI3BIBAIOIIYIO CHJIOBYIO U
ANEKTPUYECKOTO  TMOJIS; SHEPreTUYECKYIO
teopema ["aycca; pabora XapaKTePUCTUKU
ANEKTPUYECKOTO TOJIS 10 AJEKTPOCTATUYECKOTO
MEepeMELIEHUIO  3apsfa; MoJIsA, TPU PELICHUH
MIOTEHIINAT; pa3HOCTb 3ajady;
IOTEHIAATIOB 5) Omnpenenser
ANEKTPUYECKOTO  TMOJIS; 3aBUCHUMOCTh €MKOCTH
SKBUITOTEHIHAIbHBIE KOHJIeHCaTopa OT ero
MIOBEPXHOCTH; CBSI3b apaMeTpoB;
MEXIy HanpsHKEHHOCTHIO 6) Ilpumensier dopmyny
u Pa3HOCTBIO IIOCJIEI0BATEIBHOTO u
MOTEHIIUAJIOB IS napayieIbHOTO
OJTHOPOJHBIX COEIMHEHUS
ANEKTPUYECKUX  TOJeH; KOHJICHCAaTOPOB npu
MIPOBOTHUKHU U pELIEHNH 3a/1a4;
JTUBTIEKTPUKH B 7)PaccunuThIBa€TIHEPTHIO
NEKTPUYECKOM  TIOJIE; IEKTPUYECKOTO TIOJISL.
3IEKTPOEMKOCTb; 2) 1) Ilpumensier 3akoH Oma
KOHJICHCATOPBI; OOBsCHATB3aKO | TSI  ydyacTKa LEnu  Co
COEIMHEHHE HBIMIOCTOSIHHOTO | CMEUIaHHBIM
KOHJIEHCATOPOB; JHEPTUs | TOKAa. COEIMHEHUEM
ANEKTPUYECKOTO TIOJISL. MIPOBOHUKOB;
ONEeKTpUYECKUM  TOK. 2)  Hccnenyer  cBs3b
3akon OMa nig yyacTka MEXKY DJIEKTPOABUKYIICH
LEIH. CwMmelannoe CWIOW U HaNpsHKEHUEM
COEIUHEHHE UCTOYHUKA pH
MIPOBOJHUKOB. Pa3NUYHBIX PEXKHMAX €ro
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DNEeKTPOABMKYIIAs CUJIa paboThl (pabouuii pexuMm,
u BHYTPECHHEE XOJIOCTOM XOJ, KOPOTKOE
COIIPOTHBIICHUE 3aMbIKaHHE);
HMCTOYHMKA TOKa. 3aKOH 3) Ilpumensier 3akon Oma
OMa [ TOJHOHM IIEeNH; JUTS TIOJTHOM IICTIH;
3aKOHBI Kupxrodga; 4) DKcriepuMEHTAIBbHO
pabora ®W  MOIIHOCTh ompenenseT
ANEKTPUYECKOTO  TOKA. ANEKTPOABIIKYILYIO CHILY
3akon J[xoyns - Jlenua. Y BHYTPEHHEE
Koaddunment COIIPOTHBIICHUE
MIOJIE3HOTO necTBus HCTOYHHKA TOKa;
HMCTOYHHUKA TOKA. 5) IlpumenseT 3aKOHbI

DJIEKTPUYECKUN TOK B Kupxroda x
MeTalIax; pa3BETBICHHBIM
CBEPXIPOBOAUMOCTb; IEKTPUUECKUM LIEIISM;
JNEKTPUYECKUN TOK B 6) IIpumenser (Gopmysl
HOJTYyIIPOBOJIHUKAX; palboThI, MOLITHOCTH U
MIOJIYTIPOBOTHUKOBBIE KO3 pHLIHEHTA TOJIE3HOTO
puOOpHI; JeUCTBUS UCTOUHUKA TOKA
AJIEKTPUUYECKUI TOK B IPU PEUICHNUH 33/1a4.
pacTBopax M pacmaBax | 3) 3Hath 3akoHbI | 1) HaszbiBaer BUJIbI
JJIEKTPOJIIMTOB; 3aKOHBI | O  BEJIMYHMHAX, | YACTHII, NEPEHOCAIINX
JIEKTPOJIN3a; XapaKTepU3ylo | SJIEKTPUUECKUU 3apsil B
NEKTPUYECKUH TOK B | IIHMX Pa3NUYHBIX Cpeaax.
ra3ax;  JJIGKTPHYECKUH | SJICKTpUYECKUU | 2) OnwuceiBaer
TOK B BaKyyMe€; | TOK. JJIEKTPUUYECKUIT  TOK B
JIEKTPOHHO-JIy4eBast MeTaJljlaX U aHaJlU3UpYyeT
TpyOKa. 3aBHUCHMOCTh

MarnutHoe moie, COIPOTUBIICHUS oT

B3aUMO/JIEICTBUE TeMIepaTyphl;
MIPOBOJTHUKOB C TOKOM, 3) OnuceiBaer
OIBITEI AMIIepa, BEKTOP JJIEKTPUUYECKUII  TOK B
MarHuTHOM  MHIYKLUH, MOJIYTIPOBOTHUKAX u
UHAYKIUS ~ MarHUTHOTO OOBSICHACT  TIPUMEHEHHE
OJIst 0GECKOHEUHO MOJIYTIPOBOTHUKOBBIX
MpsIMOTO U KPYroBOTO prbOOpOB;
IIPOBOJHUKOB C TOKOM, 4) Hccnenyer
IIPABUJIIO OypaBumKa, BOJIbTAMIIEpHBIE
cuna Ammepa, IpaBHIIO XapaKTePUCTUKU  JIAMIIBI
JIeBOM PYKH, cuia HaKaJWBaHUs, pE3UCTOPA U
Jlopenna, JBIKEHUE MOJIYTIPOBOTHUKOBOTO
3apsKEHHOW YacTUIBI B MoJa;
MarHuTHOM 10JIE; 5) OnwuceiBaer
MarHuTHbIE CBOICTBa JJIEKTPUUYECKUIT  TOK B
BEIIECTBA; TeMIepaTypa ANEKTPOIUTAX u
Kropu. IIPUMEHSET 3aKOHBI
PaGora cumbl Ammepa; AJIEKTPOJIN3a pu
MarHUTHBIN MOTOK.; peILIeHUH 3a/1a4;
SIBJICHUE 6) DKcrepuMEeHTaIbHO
3JIEKTPOMAarHUTHON orpenenser 3apsn
WHAYKIUY; 3aKOH JNIEKTpOHa B  MpoIliecce
3JIEKTPOMAarHUTHOM ANEKTPOIIN3A;
WHIYKIUU; IIPaBUIIO 7) OnuceiBaer
Jlenna; SIBJICHUE JJIEKTPUYECKUA  TOK B
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CaMOMHTYKIIHH;
WHIYKTUBHOCTB; SHEPTHs
MarHUTHOTO TIOJIST;
ANEKTPOABUTATEND u
AJIEKTPOTCHEPATOP
MOCTOSIHHOTO TOKA.

razax u BakyyMme;

8) OOBsICHICT NPUHIIHUIT
JNEUCTBUS W TPUMEHEHHUE
3JIEKTPOHHO-Ty4€BOU
TpyOKH.

4)  OnwuceiBaTh
BHJI  MaTepHH,
KoTopast
JEUCTBYET
JBHXKYLIAKUCS
3apsn
(IpOBOIHUKH C
TOKOM, Tena,
o0J1aaronue
MarHUTHBIM
MOMEHTOM).

Ha

1) PackpriBaer
(UBUYECKUN CMBICI
BEKTOpPa MarHUTHOMN
WHIYKIIMA Ha OCHOBE
COBpPEMEHHBIX
IOCTHKEHUH TEXHUKH,

2) OOBsICHSIET TPUHIIHIT
JNIEUCTBUS
ANEKTPOUIMEPHUTETHHBIX
pUOOPOB,
3JIEKTPOJBUTATEIIEH;

3) Uccnenyer neiictBue
MarHMTHOTO TIOJIST Ha
IBUKYIIHECS 3apsyKeHHbIE
YaCTHIIBI;

4) Knaccudunupyer
BEIIECTBA 110 UX
MarHMTHBIM CBOWCTBaM U
ompenenser chepbl Ux
MIPUMEHEHHS.

5) OOBACHATH
SIBJICHHE
AJEKTPOMArHUT
HOW MHIYKIUU.

1) Ananusupyer npuHIUI
NEUCTBUS
3JEKTPOMArHUTHBIX
puOOpPOB
(37EKTpOMarHuTHOE peJie,
re’epaTop,
TpaHnchopmaTop;

2) [IpumMensieT 3aKkoH
3JIEKTPOMArHUTHOU
WHIYKIHUH [IPH pEIICHUN
3ajay;

3) [IpoBoauT anamoruu
MEK]1y MEXaHUYECKOU U
MarHUTHOW HEPTHH;

4) Uccnenyet
JEWCTBYIOILIYIO MOJIEIb
ANEKTPOABUIATENS U
OOBSCHSIET TMOJTyYEHHBIE
pE3YJIbTaThl, UCHOJIB3YS
3akoH Dapanest u mpaBUIIO
Jlenna.

Crpanuua 14
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4 deKkTpoMa
THUTHBIE
KoJIe0aHus

VYpaBHenuss u Tpaduku
rapMOHUYECKHUX
KoJeOaHuH.

CBobOoHBIC u
BBIHY/ICHHbBIE
3JIEKTPOMAarHUTHbHIE
KOJIe0aHus; aHaJIOTUHU
MEXIy MEXaHHUYEeCKUMU
U 3JIEKTPOMarHUTHBIMU
KOJICOaHUSIMU.
I'eneparop nepemMeHHOTO
TOKA, BBIHYKJICHHbBIE
ANEKTPOMArHUTHBIE
Kosie0aHUs; epeMeHHBIN
TOK; aKTUBHOE u
pEeaKkTHUBHOE
COMPOTUBIICHUSI B IIEMH
MePEMEHHOI0 TOKA;
3aK0H OmMma VIS
MOCIE0BATEIbHON
AJIEKTPUYECKON HEenu
MePEMEHHOI0 TOKA;
coZiepIKallleil akTUBHOE U
pEeaKkTHUBHOE
COTIPOTUBIICHUS;
MOIIHOCTb enu
MIEPEMEHHOTO TOKa;
PE30HAaHC HAIPSHKEHUN B
AJIEKTPUYECKON LI,
MPOU3BOJICTBO, Meperaya
u UCIIOJIb30BaHUE
JJIEKTPUYECKON DHEPIuH;
Tpanchopmatop;
MIPOU3BOJICTBO u
HCIOJIb30BaHNE
AJIEKTPUYECKON HSHEPruu
B Kazaxcrane u B Mupe.

1) OOBACHAITH

1) DKcriepuMEeHTaIBHO,

NEPUOINYECKUE | AaHATUTUYECKH U

MU3MEHEHUS rpaduyecKy OMUCHIBAET U

¢buznyeckoi UCCIIEyET

BEJIMYMHBI, rapMOHHYECKHE

OMHMCHIBAIONICH | KoneOaHus (x(2), v(t), a(t)).

MEXaHHYECKOe

TIBMDKEHUE.

2) OmnwuceBats | 1) HaseBaer  ycioBus

NEPUOINYECKHUE | BOSHUKHOBEHUS

M3MEHEHUS CBOOOIHBIX u

3apsiia,  CHJIBI | BBIHY)KJCHHBIX

TOKa U | KojaebaHuii;

HaIpSOKEHUS, 2)[IpoBoaut aHaJIOTUH

COIPOBOXAAOIN | MEXAY MEXaHHYECKUMU U

uecs 3JIEKTPOMAarHUTHBIMH

B3alMHBIMU KoJ1e0aHUsIMU;

npespauieHusm | 3) Mccnenyer

" SHEpTruu | rpaduUecKue

AJIEKTPUUYECKOTO | 3aBUCHUMOCTH 3apsiaa u

U MarHUTHOTO | CUJIBI TOKA OT BPEMEHH

IOJICH. IIOCPEICTBOM
KOMITBIOTEPHOTO
MOJICIIMPOBAHMUSL.

3) OmuceiBath | 1) Xapakrepusyer

BBIHYKJICHHbBIE
AJIEKTPOMATrHUT
HBIE KOJIcOaHUs,
KOTOpbIE
BO3HUKAIOT IIOJ
NIEUCTBUEM
BHEIIIHE,
MEPUOIUYECKHU
U3MEHSIOMEHCS
OJIC.

IIEPEMEHHBIN TOK,
UCIIOJIb3YS TaKue
(bu3HYECKre BETHUNHBI
KakK Mepuoi, 4acToTa,
MaKCUMaJIbHOE U

3¢ pexTrBHOES/ NEHCTBYIONT
€e 3HAYCHUS HAMPSDKCHUS,
TOKa, 3JIEKTPOJIBHKYIIAS
CHIIa;

2) PaccuutsiBaer
MOCIIEI0BATEIHHYIO
ANEKTPUUYECKYIO LIETIh
MEPEeMEHHOTO TOKa,
coaepxamyto R, L, C;

3) OOBscHsET
(bU3UYECKUN CMBICIT
MOHSITUM aKTUBHAS U
peaKTUBHAs MOILHOCTH
MEPEMEHHOTO TOKa;

4) OOBACHSIET YCIOBUE
pe30HaHCa U HA3BIBAET
chepsl ero MPUMEHEHUS;
5) Uccnenyer npuHIun
paboTHI TEHEpaTopa
MEPEeMEHHOTO TOKa,
UCIOJIB3YS] MOJIEINb
reHeparopa;

6) DKCNEPUMEHTAIBHO
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ompenenseT YUCIIO
BUTKOB B 00MOTKax
TpanchopmaTopa;

7) OuenuBaet
MPEUMYIIeCcTBa "
HEJIOCTaTKH  MCTOYHHKOB
AJIEKTPOIHEPTUU B
Kazaxcrane.

5 duekTpoma | Ympyrue 1) OmmuceBars | 1) Uccnenyer
THUTHBIE MEXaHHYECKHe  BOJIHBI; | KOJeOaHus, o0pa3oBaHMUE CTOSIUX
BOJIHBI ypaBHEHHE Oeryiield U | paclpoCTpaHsIO | 3BYKOBBIX BOJH B BO3AYXE;
CTOSTYEN BOJIHBI; | IIHECS B | 2) OOBsCHSIET MEXaHW3M
pacnpocTpaHeHue MIPOCTPAHCTBE C | 0Opa30BaHUs CTOSYUX
MEXaHHYECKUX BOJIH, | TCYCHUEM BOJIH, OTIPECIISET Y3Ibl U
uHTeppepeHus BpPEMEHH. MyYHOCTH, UCTIOJIB3YS
MEXaHHYECKUX BOJTH; rpadUyecKuil METO.
MIPUHITATT ['foiirenca; 3) Uccnenyer
T paKIus UHTEPPEPEHINIO OT IBYX
MEXaHUYECKHUX BOJIH. HMCTOYHUKOB Ha
Wznyuenne wu  mpuem MTOBEPXHOCTHU BOJIBI;
AJIEKTPOMArHUTHBIX 4) OOBsCHSIET MPUHIIUTI
BOJIH; panuoCBs3b; ['roiirenca u ycioBus
JETEKTOPHBIN Ha0I01eHUs
paMONPUEMHUK; TG PAKIIMOHHON KapTUHBI
aHaJIOTOBO-IU(PPOBOIA MEXaHHUYECKHUX BOJIH.
npeoOpa3oBarTeb; 2) OmnwuceBath | 1) OOBsACHAET yCIOBHS
KAaHaJIbl CBSI3M; CPEICTBA | paclpOCTPAHEH | BOZHUKHOBEHHUS
CBSI3U. ue  KOJIeOaHWI | SJEKTPOMArHUTHBIX BOJIH
MIEPEMEHHOTO U OMHCHIBACT UX
3JIEKTPOMArHUT | CBOMCTBA;
HOoro mojs B | 2) OnuceiBaeT
MPOCTPAHCTBE. | MOAYJISIUIO U
JEeTEeKTUPOBAaHUE
BBICOKOYACTOTHBIX
ANEKTPOMArHUTHBIX
KoJIeOaHMii;
3) OOBsicHACT TPUHIUTT
paboThI IETEKTOPHOTO
MIPUEMHHUKA;
4) OOBsCHSICT
MIpEeUMYIIEeCTBa Mepeiadn
curxaia B uupoBom
(dhopmate B CpaBHEHUU C
aQHAJIOTOBBIM CUTHAJIOM.
6 Onrtuka DneKTpoMarHuTHas 1) 3nath | 1) Ha3eiBaer
MIPUPO/IA CBETA; CKOPOCTh | 3aKOHOMEPHOCT | JTaOOpaTOPHBI U
CBETa; JIUCIIEPCUs CBETA; | U aCTPOHOMUYECKUI
uHTepEepeHIusl  CBETA; | PaCIPOCTPAHEH | METOJIbI OMPEICICHHUS
T paKius CBeTa, | Ui CBETa, | CKOPOCTHU CBETA;
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nudpaKkIMOHHbBIC
PEIIEeTKH.

[Ipunmun  ['rolireHca;
3aKOH OTPaKEHUS CBETA;
MJIOCKKE W ChEepUIecKue

3epkaia; 3aKOH
MPEIOMJICHUS CBeTa;
IOJIHOE BHYTPEHHEE
OTpa)KEHHUE; IMOCTPOCHHUEC
MU300paXeHUs B
cucTeMax JIMH3;

(dbopMyIia TOHKOW JTH3HI,
ONTHYECKUE TPHOOPHI.

MPOLECCHI
B3aNMMOJICHCTBU
' CBeTa
BEIIICCTBOM,
MPUPOAY CBETA.

C

2) OOBACHSIET MPOIECC
pa3noxkeHust 6eIoro cBera
MIPU MPOXOXKJICHUH €T0
gepes Mpu3My;

3) HaswiBaeT ycioBus
HaOJIIOICHUS
UHTEP(hEePEHITNOHHBIX
MaKCHUMYMOB U
MUHUMYMOB B TOHKUX
TJICHKAX B MPOXOJISAIIEM U
OTpPaKEHHOM CBETE;

4) OOBsCHSICT

T (PaKIMOHHYIO KapTUHY
OT HUTH, IIEJIH, KPYTIIOTO
OTBEpCTBUS, UCTIOJb3YS
Teoputo Openers;

5) DKcnepuMeHTaIbHO
OTIpEeICTISICT NTTUHY
CBETOBOU BOJIHBI P
oMoy audpakiinoHHON
pelIeTKH;

6) DKCiepUMEHTAJILHO
JIOKa3bIBaeT
ANEKTPOMATrHUTHYIO
MIPUPOY CBETA MyTEM
aHau3a sBJICHUI
nHTEep(hEepeHITnH,

TG PaKIII 1
MOJIIPU3AIIUU CBETA.

2) OnuceBaTh
pacnpocTpaHeH
ue CBeTa,
OMHUpasiCh Ha
3aKOHBI
TE€OMETPHH.

1) O6bsicHsieT
3aKOHBIOTPAXKECHUS
UIIPEIIOMIICHUS CBETA C
MTOMOIIbIO TPUHIINIIA
I'rolirenca;

2) Ctpout XoJ Ty4eit B
chepuuecKkux 3epKanax u
npuMeHseT GopMyITbI
cepuueckoro 3epkaia
MIpH pEelICHUH 3a]1ay;

3) OOBscHsET
MIpEeuMyIIeCcTBa
ONTOBOJIOKOHHOM
TEXHOJIOTUH MpU
nepneaadye CBETOBBIX
CUTHAJIOB;

4) DKxcniepuMEHTaIbHO
olnpeseNnsieT IMoKa3aTesb
MIPEIOMIICHUS CTEKJIa U
npenajaraeT MmyTu
YIIy4IIEHUS TOCTAHOBKH
AKCIIEPUMEHTA;

5) Ctpoutr u 0OBsCHSET
XOJ JIy4ell B CUCTEME JIMH3
(Jtyma, Teneckorr,
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MHUKPOCKOIT).

7 9J1eMeHTHBI
TEOPUUOTH
OCHTEJIBLHO
CTH

Iloctynarsl TEOPUH
OTHOCHUTEIBHOCTH;
npeoOpa3oBaHUs
Jlopenua; SHEprus,
UMIyJIbC W Macca B
PENATUBUCTCKON
JUHAMUKE; 3aKOH
B3aUMOCBSA3M MacChl U
SHEPrUU TUTSt

MaTCpHaJIbHBIX TCI.

1) 3HaTh
OCHOBBI TEOpUU
OTHOCHUTEIIHOCT
.

1) ConocraBinsieT
MIPUHITATT
OTHOCUTEIbHOCTH
DOWHIITENHA C IPUHITUTIOM
OTHOCUTETbHOCTH
TI'anunes;

2) OOBsCHSET
PENSATUBUCTCKHUE

3¢ (HeKThI, HCTIONB3YS
MOCTyJaThl DUHIITEHA U

npeoOpaszoBanus Jlopenia,

[IPH PEIICHNUH 3a1a4
3) OOBsACHSET 3aKOH
B3aMMOCBSI3U MacChl U
SHEPIUu JJIs
MaTepHAbHBIX TEJL.

8 KBanroBas
¢usuka

Bunnl W3J1y4YCHUH;
CHEKTpPbI; CHEKTpaJIbHbIE
anmaparsl,
CIIEKTpaJIbHBIA  aHaJu3;
uH(paKpacHoe u
YIbTPaUOIETOBOE
U3JIy4EHHUE;
PEHTT€HOBCKHE Ty4H;
IKanza
ANEKTPOMArHUTHBIX
U3JIy4CHUH; TEIUIOBOE
U3ITy4EHUE; 3aKOH

Cretdana — bonbimana u
Buna;

yIabTpaduoIeTOBas
karactpoda;  dopmyna
IInanka; bOoTOHBI;
dboTtorddexr;
MIPUMEHEHUE
dbotodrddekra; naBieHUE
CBETA, XUMHYECKOE
elCTBHE CBETA;
PEHTTEeHOBCKOE
U3ITyYCHUE; €JIMHCTBO
KOPITYCKYJISIPHO-
BOJIHOBOM MIPUPOABI

cBera; onbIT Pesephopna
o paccesHuio ajbda-

YaCTHUII; MOCTYJaThl
bopa; onbiTel ®@panka u
l'epua; MOHSTHUE 0
HEIUHEHHOU OIITHKE;
JIa3epsbl; BOJIHOBBIE
CBOICTBa JaCTHIT;

TpyznHocTu Teopun bopa;
BOJIHBI A bpoiins.
EcrecTBennasn

1) OOBsACHITH
3aKOHBI
aTOMHOM u
KBaHTOBOM
¢buzuky;

1) OnuceiBaeT MPUHIIMIL
NEUCTBHUS CIIPEKTAIBHBIX
anmnapaToB H 00JIACTh UX
MIPUMCHCHHS,

2) Paznuyaer
AJEKTPOMAarHUTHBIE
U3JIy4EHUs 10 UX NPUPOAE
BO3HUKHOBEHUS U
B3aUMOJICUCTBUIO C
BELIECTBOM;

3) [IpumeHsieT 3aKOHBI
Credana-bonbivmana,
Buna u popmyny [lnanka
U1 OIICAHMSI TEIJIOBOTO
U3Iy4YeHUs1 aOCOIIOTHO
YEepHOTO Teja U
000CHOBaHUS
YIbTPaQuOIETOBOM
KaTacTpo(sl;
4) OObsicHsET
dororddekra,
MIPUMEPBI
MIPUMCHCHHS,
5)Ucnons3yer

ypaBHEHHE
IIpY pELICHNH 33]1a4;

6) OOBsICHIET TPHUPOLY
JaBJICHUA Ha
OCHOBEKBAHTOBOW TEOPUH

CBETOBOI'O

CBCTa;
7) OmnuceiBaet
XHUMHYECKOE JIeicTBHe
CBEeTa Ha npuMepe

¢doTocuHTE3a U MPOLECCOB

B (pororpadum;
8)

pupoay
MIPUBOJIUAT
ero

3aKOHbI

dotordpdekra "
DUHImTENHA

CpaBHHBaeT
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PaaOaKTUBHOCTE, 3aKOH KOMIIBIOTCPHYIO n

pPaOaKTUBHOTO MarHUTHOPE30HAHCHYIO

pacmaza; aToMHOE SApO; Tomorpaduro;

HYKJIOHHAsi MOJIEJIb S1Ipa; 9) [IpuBoaut

M30TOIbI; PHEPTUS CBA3U J0Ka3aTeNIbHbIE PUMEPHI

HYKJIOHOB B SITIPE; MIPOSIBIICHUS

sJIepHbIE peaxkuuu; KOPIYCKYJISIPHOI u

HCKYCCTBEHHAs BOJIHOBO MIPUPO/IBI

PaanoOaKTUBHOCTD; ANEKTPOMArHUTHOTO

JIeNIeHUe TSDKETBIX SIIep; W3ITy4CHUS;

LIEITHBIE sIIepHBIE 10) O6BsicHsIeT

peaKkiuu;  KpUTUYECKas IUTAHETapHYIO0 MOJEITh

Macca; Ouonoruueckoe aToMa Ha OCHOBE OIbITa

JeicTBHE Pesepdopaa mo

paZMOaKTUBHBIX JTy4eil; paccesiHHIO anb(a-4acTuil;

3allUTa  OT paAualuy; 11) PackpsiBaer ycnoBus

SIICPHBIN peakTop; YCTOHYUBOTO

s IepHast OHEPreTHKA; CYIIECTBOBAHHSI aTOMa C

TEPMOSIEPHBIE PEAKIIUH. MTOMOLIBIO MTOCTYJIATOB
bopa;

12) PackpbiBaeT mpupoy
JIMHEWYaThIX CIIEKTOPOB Ha
OCHOBE PHEPreTUYECKOI
CTPKYTYpBI aTOMa
BOZIOPO/AA;

13) OO®bscHsieT
YCTPOMCTBO, MPHUHIUI
NEUCTBHUS J1a3epa U

00OCHOBBIBAET
MIEePCIIEKTUBBI PAa3BUTHUS
roJjiorpadum.
2) 3uats | 1) [Ipumensier popmyny
CTPYKTYPY, paZvoaKkTUBHOIO pacnaia
CBOMCTBA U | IIpY PEILICHUY 3a/1ay4;
B3aUMHbBIE 2) Beruucnser 3HEPruio
IIPEBPALLICHUS CBSI3M AaTOMHOTO SApa U
ATOMHBIX siIep U | OOBSACHIET TpaduIeCcKyIO
apyrue 3aBUCHUMOCTb  YIEJIbHOU
SIBIICHUS, SHEPTUU CBSI3U oT
MIPOUCXOJAIINE | MAacCOBOTO YUCIIA APA;
B MUKPOMHPE; 3) Hcmonws3yeT  3aKOHBI

COXPAaHEHHS MacCOBOIO M
3apsl0oBOrO0  4HMCceld Ipu
HaIMCaHUU SATICPHBIX
peaKIuu;

4) OObsCHSET NTPUPOLY
AEPHOTO  CUHTE3a W
€CTECTBEHHOI'O
paZlMOaKTUBHOTO pacaja;
5) PackpeiBaeT xapaktep
IBWKEHUST  3apsyKEHHBIX
YacTUI] B  MarHUTHOM
T10JIE;

OOBsicHsAET MIPUPOY,
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CBOMCTBA u
Ouosiornyeckoe JeicTBue
@, 1y W3Iy4YeHUuw;
OnuceiBaeT yCTpONCTBO U
MIPUHLIMI PabOTHI SAIEPHBIX
peaKkTopoB "
00OCHOBBIBAET
MEPCIIEKTUBBl  Pa3BUTHUSA
SIICPHOM YHEPTETUKH.
9 Hanorexno | OcHoBHbIE JocTxeHus | 1) 1) OnuceiBaer
JIorusl M | HAHOTEXHOJIOTUH; 3HaTbOCHOBHBIE | (pU3UUECKHE CBOMCTBA
HaHOMAaTep | MPoOJIeMBbI U | JOCTH)KCHHUSIHAH | HAHOMATEPUAIOB U
HAJIbI MEePCIIEKTUBBl  PA3BUTHUS | OTEXHOJIOTHUHU. CHOCOOBI UX MOJIYYEHUS;
HAaHOMAaTEpHAaJIOB. 2) HassiBaer cdepbl
MIPUMEHECHUS
HAaHOTEXHOJIOTHUH.
10 | Kocmousoru | Mup 3Be3n; paccrosiHue | 1) OObsICHSTD 1) OmnwuceiBaeT TJIaBHBIC
| 70 3Be3J; IEPEMEHHBIE | CBOMCTBA U CHEKTpaJIbHbIE KJIACCBI
3BE3Ibl; COJIHEYHO- | 3BOJIOLUIO 3BE3];
3EMHBIE cBs3H; | BecenenHoii B 2) Paznmuuaer NOHSATHS
IJIaHETHBIE L[EJIOM. BUUMAs 3Be3Has
CUCTEMBI3BE3/l; IUIAHETHI BEIMYMHA W a0COIIOTHAs
3eMHOMI TPYIMIIbI u 3Be/IHas BEJIMYMHA;
IIJIAHETBI-TUTaHThl MaJIble 3) Hcnonep3yer  3aKOHBI
Tena ConHeu”ou Credana-bonpimana u
CUCTEMBI; Harma Buna my1st XapakTepucTuku
lNanakrtuka; OTKpBITHE n3nydenus: CosHIa;
IPYTUX lNaymakTuk 4) Ucnonb3yer quarpammy
KBa3aphl; Teopust I'epmmpynra-Paccens
Bonbiioro B3pbIBA; 1. OOBCHEHUS 3BOJIOLUN
KpacHOE CMeEIIeHHEe U 3BE3];
OmpeAcIIcHUE 5) OnuceiBaer
paccTosiHui hi (o) MIpUMEHEHUE MeToaa
TaJIaKTUK; paclIUpeHue «CTaHJAPTHBIC CBEYMY IS
Bcenennoii;  oCHOBHBIE ONpeAeICHUs PACCTOSAHUM;
3Tarlbl ABOJIIOLUU 6) Breicka3biBaeT MHEHUSA
Bcenennoi; MOJIEITHN 00 yckopennn BcenenHoi
BcenenHol; KH3HB U Y TEMHOH DHEPIUH;
pasym Bo BcenenHoi; 7)Onpenensiet BO3pAacT
OCBOEHHE KOCMOca U Bcenennon, UCIIOJIb3Ys
KOCMHUYECKHUE 3aK0H Xa00:a;
MIEPCIIEKTUBBI 8) OOBsCHAET  TEOPHIO
YeJI0BEYECTBA. Bosbuioro B3priBa,
UCIONB3ysl  JaHHbIE O
MHUKPOBOJTHOBOM (hOHOBOM
U3JIy4YEHUU.

Ilepeuyens 1abopaTopHBIX padoT:

JlaGopaTopHas pabota Nel

«OmnpeneneHre OTHOCUTENBHOMN BIQXKHOCTU BO3/1yXa»

JlaGopaTtopnast pabota No 2.

«OnpeneneHHe YACIBHOTO COMTPOTUBJICHHUA ITPOBOJHUKA»

JlaGopaTtopnast pa6ota No 3.

«Ornpenenenus CONPOTUBIEHUS IPOBOJIHUKA TP TIOMOILY aMIIEPMETPA U BOJILTMETPay
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Jlaboparopnas padota No4.

«OnpeneneHue eKTPOEMKOCTH KOHIeHcaTopay"

Jlabopartopnast pa6ota Ne 5.

«OrnpeneneHue dMEKTPOABUKYIIECH CUITBI U BHYTPEHHETO COMPOTUBIICHUSI HICTOYHUKA TOKA)
JlabopaTtopnast pabota Ne 6.

«BonpTamnepHas XapaKTepUCTHKA JIAMITbI HAKAIIMBAHUS, PE3UCTOPA U MOIYIIPOBOIHUKOBOTO U0
Jlabopartopnast pabora Ne 7.

«OrmpeeneHne YCKOpeHUs: CBOOOTHOTO MACHUS MPU TTOMOIIHA MasiTHUKA

Jlabopartopnas pabota Ne 8.

«OrmpeeneHue IIMHBI CBETOBOW BOJIHBI C TOMOIIBIO TUGPAKITMOHHON PEIISTKI)
Jlabopartopnast pabota Ne 9.

«Habmoaenue narepdepeHunu, 1uppakuy 1 MoJsspu3auy CBETa»

Jlabopartopnast pa6ota Ne 10.

«OrmpeneneHue mokasaremns MpeIOMIICHHS CTEKIIa»

4. IlepeyeHb JUTEPATYPhI H CPEICTB 00y4eHUsI

OcHoBHast
1. b.Kpownrapr, /I.Kazax6aesa, O.MmanbekoB, T.KpicTaybaeB. ®usuka. YueOHuk. 1,2 4dacTb.
Mekren. 2019.
2. C.Tysk6aes, IlI.HacoxoBa, b.Kpourapr, B.Kem , B.3araiinoBa. ®usuka.
VYyeOuuk. Mexkrern. 2015.
3. H.3akupona, P.Amupos. ®usuka. Yueonuk + CD. Apman-I1B. 2019.
4. H.3akupoBa, P.AmmpoB. ®usuka. Jlapcnuk. Apman-I1B. 2019.

JlomoaHuTeabHas

1. C.Tysx6aes , 1. TeinTaeBa, XK.bakeiHoB , B.3araitHoBa duzuka.
Hunaktrueckue Mmarepuaisl . Mekrern. 2015.

2. C.TyskbaeB, III.TeinTaeBa, X.bakeiHoB ~ COopHuK 3amay. Mekren. 2015.

3. H.3akuposa, P.AmmpoB. ®usuka. Kuura g yuurens. Apman-I1B. 2019.

4. A.I1.PeivkeBuu. COopHUK 33124 1o Gusuke. Anmatsl. Mektemn. 2011.

JlonoTHUTeIbHBbIE pEKOMEH1yeMble CPeIcTBa 00y4eHH:
- CIIPaBOYHO-MHCTPYKTHBHBIC TaOIUIIBI;
- MyJbTHUMEIUUHBIN IIPOECKTOP;
- JINJAKTUYECKHE MaTepHAIbI;
- KOMIIBIOTEPHBIN KJIACC.

KonrtaktHas napopmanus Ten.:87021140686
pernoiaBarens
Knumenko ['anuna AnaTonbeBHa e-mail:Klimenko 1960@mail.ru
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