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1. IlosicHUTEJIBbHASA 3aIMUCKA

Onucanue oucyuniunbvl/mooy/is
Hacrosimas pabouast yaeOHas mporpamma cocTaBjeHa Ha ocHOBe TuroBoi yueOHol PaGouas yueOHast
nporpamMma paspaboTaHa B COOTBETCTBHH C MpUKa3zaMu MUHHUCTpa 00pa3oBaHMs U HayKu PecryOiuku
Kazaxcran ot 31 oktsa6ps 2018 roma Ne 604 «O06 yTBepkKI€HUH TOCYAAPCTBEHHBIX 00IIC00s3aTEBHBIX
CTaHJapTOB 00Opa30BaHUS BCEX YpOBHeH oOpasoBanusi» u  oT 8 HoAOpa 2012 roma Ne 500 «O6
YTBEPKACHUHM THUIIOBBIX YYEOHBIX IIJJAHOB HAYaJbHOTO, OCHOBHOTO CpPEIHEro, OOILEro CpeIHEero
obpazoBanus Pecriyonuku Kazaxcrany.

Lenb: GopmupoBanue y oOydaromMXCS OCHOB HAYYHOIO MHPOBO33PEHUS, IEJIOCTHOIO BOCHPHUSATHUS
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, CIIOCOOHOCTH HaONI0/AaTh, AaHAJIM3UPOBATh U (UKCUPOBATH
SIBIIGHUSI TPUPOJIBI ISl PEIICHUS )KU3HEHHO Ba)KHBIX MPAKTUYECKHX 3a/1ad.

3agauu:

1) conelicTBHE OCBOCHHIO OOYUYaIOIIMMHUCS 3HAHUN O (PyHIaMEHTaIbHBIX (U3MYECKUX 3aKOHAX U
NPUHIUIAX, JIEKANMX B OCHOBE COBPEMEHHOM (H3MYECKON KapTUHBI MHpA, METO/AaX Hay4YHOTO
MO3HAHUS TIPUPO/IBI;

2) cmocoOCTBOBAaHME pPAa3BUTHIO Y OOYYaIOUIMXCA HMHTEUIEKTYalbHOH, WH(GOPMAIMOHHOM,
KOMMYHHUKATUBHOM U pe(IIeKCUBHON KYJIbTYpPbI, HABHIKOB BBIMOJIHEHUS (PU3NYECKOTO SKCIIEPUMEHTA U
UCCIIC/IOBaHMS;

3) BociMTaHHE OTBETCTBEHHOI'O OTHOIIECHUS K y4eOHOW U UCCIIeI0BATEIbCKOM 1eATeIbHOCTH;
4)ucnonb30BaHME TOJYUYEHHBIX HABBIKOB JUISL PALMOHAIBHOTO IPHPOJOIONB30BAHMS U 3alUTHI
OKpYJKaloIen cpebl, odecreueHus 0e3 OMacHOCTH KU3HEIEATeIbHOCTH YeJIOBEKa 1 OOIIEeCTRA.

B paboueit mporpamme 1o  Qu3MKE €CTECTBEHHO-MAaTEMAaTUYECKOT0  HarpaBJICHUS
npeaycMotpero 10 pasnenos: «Mexanukay, «TemnoBas ¢uzmkay, «INEKTPUISCTBO M MArHETH3M,
«ONEKTPOMAarHUTHbIE KOJIEeOaHUsS», «IIEKTPOMArHUTHBIE BOJHBD), «OMNTHKAY», «DJIEMEHTHl TEOPHH
OTHOCHUTENbHOCTHY, «KBaHTOBas (usnkay, «HaHnoTexHonorus u HaHoMarepuaisl», «Kocmonorusy.
O0beM y4eOHOI Harpy3ku TUCHHUILTMHBI "®du3nka" N1 eCTeCTBEHHO-MAaTEMaTHUEeCKOTO HAlpaBICHUS
cocrasisieT 150 yacos.

B paboueii yueOHOI mporpamme NpOBENEHO NepepacmpeseneHre oO0Iero odbeMa YacoB
y4eOHOT0 BpEMEHH Ha pa3zeiibl U TEMBI (0T 00beMa 4acoB, BBIJICICHHOTO HA N3yYEHUE JUCITUTIIMHBI) Ha
ocHOBaHMU pekoMmeHmauii YMO mno o6meoOpa3oBaTeNbHBIM  JAUCLHUIUIMHAM  €CTECTBEHHO-
MaremaTuueckoro HamnpasieHus [Ipotokon No 2 ot 3 mrong 2020 roga u PYMC TulllIO MOH PK
IIporokon Ne 1 or 15 nrons 2020 roga.

dopmupyembie KOMIETEHIIUH.

. YMEHHE KPUTUIECKU MBICITHTD;
. CIOCOOHOCTH TBOPYECKH MPUMEHSAThH 3HAHUS;

. CIIOCOOHOCTH peIaTh MPOOJIEMbI;

. HAy4YHO-HCCIIeI0BAaTEIbCKUE HABBIKH;

. KOMMYHHKATUBHBIC HABBIKHU (BKJIIOYAsl SI3bIKOBBIC HABBIKH);
. CIOCOOHOCTH PabOTaTh B TPYNIE U HHIANBUIYAITBHO;

. HaBbIKU B o0nactu UKT.

Ilpepexsuzumuol

Jlns W3ydeHusl JaHHOW MUCIMIUIMHBI CTYJCHTAM HEOOXOIUM HAOOp 3HAHWI W HABBIKOB IIO
MaTeMaTuKe, XUMUH, SKOJIOTHH.
Tocmpexeuzumol

[onyueHHbIe 3HAHHWS MOCITY)KaT OCHOBOH Juis Oosiee YIriyOJEHHOTO HW3Y4YCHHUS JAPYTUX
o0menpodeCCHOHANBHBIX U CIIECITUATBHBIX JUCIIHILTNH.
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2. Conep:xanue padoueii yaeGHOI nporpaMmbl

Ne Conep:xxanue nporpamMMbl Bcero B TOM 4YHCJIe
3aHs | ( pasjesibl, TeMbl/pe3yJIbTAThI 00y YeHHs], KPUTEPHU OUEHKH) | YACOB | reqpery | maGoparopHo-
THA YECKHUEC MMPpaKTU4YCCKUC,

KOHTPOJIbHBIC
1 2 3 4 5
1 |10.1. Mexanuka. (16 4) ) )
10.1.1. KunemaTtuka.
Ponb pusuku B cOBpeMeHHOM MUpe
2 | OCHOBHBIC MTOHTHS U YPaBHCHHUS KHHEMATHKH PaBHOYCKOPEHHOTO ) 2
JBMKCHHS TEJa.
3 |10.1.2 Junamuxka. ) 2
Cunpl. 3akonsl HeioToHa. Pemenue 3amay.
4 | 3akoH BceMupHOTo TAroTEHUS. ) 2
5 110.1,3.Cratuka ) 2
entp macc. Buasl paBHoBecusi. Perenue 3aaau.
6 |10.1.4. 3axoHbI cCOXpaHEHMHSI. 5
3aKOHBI COXpaHEHHU UMITYJIbCa U MEXaHWYECKON IHEPTUH, HX CBS3b 2
CO CBOMCTBaMH MPOCTPAHCTBA U BPEMCHH.
7 |10.1.5. 'uapoauHaMuKa. 5
Tunponunamuka. JlamuHapHOE M TYpOYJICHTHOE TCUCHUE KUIKOCTEH 2
Y Ta30B.
8 | KonrposasHas padoTa ) 2
9 |10.2TennoBas ¢pusuxa. (28 4)
10.2.1. OcHOBBI MOJIEKYJIAPHO-KUHETHUECKOI TeOpUun 2 2
OCHOBHBIE TTOJIOKCHUS MOJICKYJIIPHO-KUHETHYECKOW TEOPUU Ta30B U
ee OIBITHOE 000CHOBaHHE.
10 | TepMomuHAMHUYECKHE CHCTEMBI U TEPMOIMHAMUYSCKUE TTAPAMETPHI.
PaBHOBecHOE 1 HEpaBHOBECHOE COCTOSTHHS TEPMOIMHAMUYIECKUX 2 2
CUCTEM.

11 | Temneparypa kak Mepa CpeiHel KHHETUYECKONW SHEPTUU TETIOBOTO 2 2
JIBUKCHHS YaCTHUI] BEIIECTBA

12 | UmeanwHbiif ra3. OCHOBHOE YpaBHEHHE MOJICKYILIPHO-KHHETHICCKOM 2 2
TEOpHUU razoB. Pemenue 3amay.

13 | YpaBHeHME COCTOSIHUS WJI€aJIBLHOTO rasa. 2 2

14 |10.2.2.I'a30Bble 3aKOHBI. ) o)
Mzomporeccrl. ['paduku m3omporiecco. 3akoH JamsToHa

15 | KontponsHas paboTa. 2 2

16 | 10.2.3.0CHOBBI TepMOTUHAMHUKH. 2 2
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BryTpennss sHeprus uaeansHoro ra3a. TepMoanHamudeckas padoTa.
KonuyecTBoO TEMnoOTHI, TEMIOEMKOCTh. Penienue 3anay.

17 | O6parumbie U HeOOpaTHUMBIE TIPOIIECCHl. DHTpoNHs. BTopoi 3akoH
TepMoAHAMUKH. KpyroBble mpomecchl U MX KO3QQUIUESHT
nosne3Horo aeictBud. [ukn Kapro. Pemenne 3a1ay.
18 | Konrponbhas pabora. 2
19 |10.2.3. ’Kuakue u TBepable TeJa.
HachimeHHsii 1 HEHACBIIIEHHBIN Map, BIaXKHOCTh Bo3yxa. Pa3oBbie
JuarpaMMmebl, TpOHAsl TOUKA, KPUTUUECKOE COCTOSIHUE BEILIECTBA.
20 |CsoiicTBa  MOBEPXHOCTHOTO  cjosi  >kuakoctH. CMmadWBaHUE,
KalUIIPHBIE SBICHUSL. .
21 |Kpucrammueckue u amopdHble Tena. MexaHW4ecKHue CBOICTBa
TBepAbIX Ten. Pemenue 3anad.
22 | KonTponbHas paboTa. 2
23 | 10.3 DuekTpu4ecTBo 1 MarueTusM(62 4.)
10.3.1.DaeKkTpocTaTUKA
DIIEKTPUIECKUN 3apsl. DICKTPHU3aAIisL. 3aK0OH COXPaHCHUS 3apsa.
24 | [loBepxHOCTHast U 00BEMHAs TUIOTHOCTH 3aps/a. 3akoH KyoHa.
Pewenue 3anay.
25 | Onextpuyeckoe noje. OQHOPOJHOE U HEOAHOPOIHOE INEKTPUIECKOE
nosie. HanpsikeHHOCTD 3JeKTpuuecKkoro mnoss. [TpuHiun
CYHEPIIO3ULIUU NEKTPOCTaTUIECKUX NoJeil. Pemenue 3anay.
26 | IloTox BeKkTOpa HAPSHKEHHOCTH AJIEKTPUUECKOro noiist. Teopema
T"aycca.
27 | Pabora siekTpuyuecKoro moJjis Mo mepeMenieHuto 3apsaa. [lorenuan,
Ppa3HOCTh MOTEHIMANIOB AIIEKTPUUYECKOro moiis. Pemenue 3agay.
28 | OKBUNOTEHIMATBHBIE TOBEPXHOCTH. CBA3h MEXKAY HAPSKEHHOCTHIO
U Pa3HOCTHIO MOTCHIIMATIOB AJI1 OTHOPOIHBIX IEKTPUUCCKUX MOJIEH.
29 | I[IpoBOJHUKHU U AUDIIEKTPUKH B JIEKTPUUECKOM TIOJIE.
30 | Onekrpoemkocts. Konnercaropsl. CoequHEHNE KOHICHCATOPOB.
Pemrenue 3amau.
31 | DHeprus seKTpUUYECKOro mojis. Pemenue 3aqad.
32 | KonrpomabHas padoTa. 2
33 |10.3.2. [TocTosTHHBIIT TOK.
DnekTpudecKuid ToK. 3akoH OMa TSl y9acTKa IeTH.
34 | CMmemaHHOE COeIMHEHNE TPOBOIHUKOB. 1
35 | DneKTpoABMAKYIAs CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA
ToKa. 3akoH OMa 715 TIOJTHOH IIeTIH.
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36 | 3akons! Kupxroda.
37 | PaboTa m MOIITHOCTH ANMEKTPUUIECKOTO TOKA. 3akoH JIkoyis - JIeHra.
KoaddurueHTt mone3Horo neiCTBYSI HICTOYHUKA TOKA.
38 | KonrpoinbHas pabota 2
39 | ®dusnyecknii npakTukyM (1049) )
«Ornpenenenue 3.1.C. U BHyTPEHHETO CONPOTUBIIEHHSI HCTOYHHKA
TOKa»
40 | «OnpeneneHue MEKTPOEMKOCTH KOHIEHCATOPa 2
41 | «OmpeneneHus COMPOTUBICHUS TPOBOTHUKA ITPH TIOMOIITH )
amIepMeTpa U BOJIETMETPa»
42 | «OnpeneneHue yAeabHOTO CONPOTUBIEHUS TPOBOIHUKAY 2
43 | «Ompenenenne OTHOCUTEITHLHOM BIIAYKHOCTH BO3TyXa» 2
44 110.3.3. DaekTpUYeCKHii TOK B Pa3IMYHBIX cpeaax
DIIeKTPUIECKUN TOK B MeTaiuiaXx. CBEpXIIPOBOIUMOCTb.
45 | DneKkTpuYecKHid TOK B NOJyNPOBOAHUKAX. [TomynpoBoaAHUKOBEIE
MPUOOPHL.
46 | DneKTpUYECKH TOK B pacTBOPAxX M pacliiaBax JIEKTPOIUTOB.
3aKkoHsbI 27eKTponn3a. Pemenue 3anad.
47 | DMeKTpUYIECKU TOK B Ta3ax. DJIEKTPUICCKUIN TOK B BAKyyMe.
DeKTpOHHO-TTy4eBas TpyOKa.
48 110.3.4. MarHuTHoe moJie.
B3anMopeiicTBrE IPOBOAHUKOB C TOKOM, OTIBITEI AMIiepa. BekTop
MarHUTHOW MHIYKIMU. MHAYKIHSI MATHUTHOTO IOJISt OECKOHEYHO
MPSIMOTO ¥ KPYTOBOTO ITPOBOJHUKOB ¢ TOKOM. [IpaBmiio OypaBumka.
49 | Cuna Amrmepa. [IpaBmo neBoit pyku. Cuna Jlopenta. /[Bmwkenne
3apsbKEHHOM YacTUIBI B MArHUTHOM moJie. Perienue 3amay.
50 | MarautHsble cBolicTBa BemecTBa. Temmneparypa Kropu. MarauTHsIi
MOTOK.
51 |10.3.5. DneKTpoMarHuTHAS WHAYKIUAS
3aKOoH 2JIeKTpOMarHuTHON nHAyKuuu. [Ipasuno Jlenna.
52 | SBnenue camonHIyKIuA. MTHAYKTHBHOCTD. DHEPTUS MAaTHUTHOTO
1oJIs1. DJIEKTPOJIBUTATEND U AJIEKTPOreHEPATOP MOCTOSHHOIO TOKa.
53 | KonrponbHas padoTa. 2
54 | 11.1. DneKTpoMarHuTHbIe Koedanusi. (144)
11.1.1. Mexanu4eckue KoJae0aHUA
VYpaBHeHus U rpaduKu rapMOHUYECKUX Kosebanuii. CBoOOOTHEBIE U
BBIHYK/IEHHBIE DJIEKTPOMArHUTHBIE KOIEeOaH!s. AHAIOTUN MEXIY
MEXaHHMUYECKHMU H AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
55 | 11.1.2.9/1eKTpoMarHuTHbIE KoJIeOaHUsA
I'enepatop nmepeMeHHOro TOKa. BEIHYX/I€HHBIE AIEKTPOMAarHUTHBIE
kosiebanus. [lepeMeHHBIH TOK.
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56

11.1.3. [lepemMeHHbIii TOK.
AKTHBHOE M PEaKTUBHOE COITPOTHUBJICHHUS B IICTIH MTEPEMEHHOTO TOKa.
Pewenue 3anay.

57

3akoH Oma 15 MoClIeIOBaTeIbHON IIEKTPUUECKON TIETTH
MEPEMEHHOT0 TOKa, COIepKalllel aKTUBHOE U PEAKTUBHOE
COTIPOTHUBJICHUS. MOIITHOCTD IETH MTEPEMEHHOTO TOKA.

58

TpancdopmaTop. YcTpoiicTBO U MpUHLUI paboThl. Penenune 3amay.

59

[Ipou3sBoacTBO, Eepeaaya U UCII0Ib30BAHUE IEKTPUUECKON SHEPIUY;
Tpancpopmarop. [Ipon3BOACTBO 1 HUCTIONB30BAHUE IIEKTPHUECKON
sHepruu B Kazaxcrane u B Mupe.

60

KouTponbHas pabora

61

11.2. D1eKTPOMArHUTHBIE BOJIHBI. (4 )

11.2.1. BotHOBOE ABH:KEHHE

Yupyrue MexaHU4ecKUe BOJHEL. Y paBHEHUE OCTYIICH U CTOsSYCH
BOJIHBL. PacrpocTpaHeHne MEXaHMIECKUX BOJIH.

62

11.2.3. Dj1IeKTPOMATHUTHBIE BOJIHBI
OCHOBHBIE CBOWCTBA BOJIH. 3BYKOBBIE BOJIHBI. Y IJIBTPa3BYK.
PanuoBonHsL.

63

11.3.0nTHKA. (6 4)

11.3.1.BosiHoBasi onTHKA.

DnekTpoMarauTHas npuponaa ceera. Ckopocts cBeTa. Jucnepcus
cBeta. CBoticTBa cBeTa. OnpesieNieHre [UTMHBI CBETOBOW BOJIHBI MTPH
MTOMOIIH TUPPAKIIMOHHON PEIICTKH.

64

3aKOHEI OTpa’KCHHA U NPCIIOMJICHUSA CBCTA. Onpez[eneHHe
OTHOCHUTCJIBHOT'O ITOKA3aTEIId IIPEJIOMIICHUA CBETA

65

11.3.2. T'eomeTpnueckasi ONTHKA.
JIunzpl. @opmyina TOHKON TUH3BL. OnTryeckre npuoopsl. I'na3. Oukw.

66

11.4. Dn1eMeHTHI TEOPUHU OTHOCHUTEIBLHOCTH. (2 1)

IMoctynatel Teopuu oTHOCcUTENbHOCTH. [IpeoOpa3oBanus JlopeHia.
DHeprusi, UMITYJIbC U Macca B PEISTHUBUCTCKON TUHAMUKE. 3aKOH
B3aUMOCBSI3M MACChI U SHEPTHH JIJIsl MATCPUATBHBIX TEJ.

67

11.5. KBanrtoBas ¢pusuka. (12 4.)

11.5.1. AToMHasi M KBAaHTOBas1 (pU3UKA

®doroaddexT. 3akonsl potorddhekra. [Ipumenenne poroaddexra.
®DoToHbBI. DHEPrus U UMIYIbC (POTOHA, pEIICHUE 3a/1a4.

68

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

69

Crnektpsl. Busl ciekTpoB. CieKTpaibHbII aHaIu3.

70

OTKpI:ITI/IC PaaAnOaKTUBHOCTHU. EctecTtBeHnas u HUCKYCCTBCHHAs. 3aKoH
PaaOaKTUBHOI'O pacriajaa. H3otomnsl. Pemenne 3agad.

71

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

72

KonTponbHas pabora

73

11.6. HaHoTexHOJ0rHsl U HAHOMATEPHAJIBI (2 4.)
11.6.1. HaHOTeXHOJIOTHSI H HAHOMATEPHAJIBI
OcHOBHBIE TOCTH)KEHHS HAaHOTexXHONoruu. [Ipobdiemsr u
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IMEPCIIEKTUBLI pa3BUTHUA HAHOMATEPHUAJIOB.

74 | 11.7. KocmoJiorusi. (4 4.)
11.7.1. Kocmonorus

Mup 3Be3n. [1naneTs 3eMHO rpynnbl M MIaHETHI-TUTaHThL. Mansle 2 2
Tena COTHEYHON CUCTEMBI.

75 | Hama I'anmaktuka. Otkpeitae apyrux ["amaktuk. Ksazapsl. Teopus

Bonsmoro B3peiBa. KpacHoe cMerieHne 1 onpezeneHie pacCTOsHUM 2 2

1o ranakTuk. OCBOeHNE KOCMOCa U KOCMUUYECKHE TIEPCIIEKTUBBI

YEJI0BEYECTBA.

HUTOoro 150 120 30

I ——
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3. Pe3yabTarhl 00yUeHHs H KPUTEPHH OLEHKH

Ne | Haumeno Conep:kanue pasgena | PesyabTarsl Kpurepun oueHku
BaHHe o0y4eHHs
pa3iesioB

1 MexaHuka Ponp buzuku B |(OOBSCHSTH 1)Bricka3biBaeT CyKJIEHUS
COBPEMEHHOM MUpe, | IBUKEHUS Tela | o  ponu  Gu3umku B
¢u3nyeckrue BEIUUUHBI M | 0€3 yueTa HX | COBpEMEHHOM MHpEe U
HU3MEpeHUsI: Mmacc U | apryMEHTHUPYET
MOTPEIIHOCTH NENCTBYIOINX COOCTBEHHOE MHEHHUE;
(GU3UYECKUX  BEJIMYHH, | HA HUX CHJL 2) Omnpenenser
o0paboTka pe3yabTaToB 3aBUCUMBIE, HE3aBUCUMBIC
U3MEpEeHUll;  OCHOBHBIE u KOHTPOJIHPYEMbIE
MOHATUS W YPaBHEHUS (mocTosiHHbBIE)
KMHEMAaTUKU (bu3nyecKkre BeIUYUHBI,
PaBHOYCKOPEHHOI'O 3) BrwBoaur dopmyry
JIBUKCHUS Tena; nepeMenieHHs npu
WHBapUaHTHbBIE u PaBHOYCKOPEHHOM
OTHOCHUTEIbHBIE JBUKEHUU Tena,
(bu3nuecKue BEITHYUHBI, UCIIONB3YSl  Tpaduueckyro
MIPUHIIMIT 3aBHCHUMOCTH CKOPOCTH OT
OTHOCHUTEIIBHOCTH BpPEMEHH;
lanunes;  xuHeMaTHka 4) [Ipumenser
KPHUBOJIMHEHHOIO KJIACCUYECKUI 3aKOH
NBUKEHUS;  JIBH)KEHUE CIIO)KEHUSI CKOpocTed U
Tena, OpOLIEHHOTO O IepeMeLEeHU I pu
YTJIOM K TOPU3OHTY. pElIeHNH 3a]1ay;

Cunel; cloXeHue CHI; 5) Onmnpenenser paauyc
3akoHbl HploTOHA; 3aKOH KPUBHU3HBI  TPaeKTOPHH,
BcemupHoro TtaroreHus; TaHT€HLIHUAJILHOE,

MOMEHT WHEPIHH LHEHTPOCTPEMUTENBHOE U
abCOIOTHO TBEPOTO [IOJIHOE YCKOPEHHS Tena
Tena; MOMEHT UMITYJIbCa; npu KPUBOJIMHEHHOM
3aKOH COXpaHEHHUS JBUKEHUU;

MOMEHTA UMITYJIbCA U €T0 6) Hccrmenyer TpakTOpHIO
CBA3b CO CBOMCTBaMH JIBUKEHUS Tena,
MPOCTPAHCTBA; OCHOBHOE OpOILIEHHOTO O]l YTJIOM K
ypaBHEHUE  JTUHAMHKU TOPU30HTY.

BpalllaTeIbHOrO OOBSICHATD 1) Cocrasnser
JIBUKEHUS. IOBUKEHMSI  TEN | BO3SMOXHBIE  AITOPUTMBI

IlenTp Macc; BHIBI | IOJ JEHCTBHEM | pelICHUS  3amad  [pH

paBHOBECHSI. MPUJIOKEHHBIX K | JTBUXKEHUU TeN 1ozt
3aKoHBI COXpaHEHUd | HUIM CHJI M | ICHCTBHEM  HECKOJIbKHX
HMITYJIbCa U | 3aKOHBI CHII;
MEXaHUYEeCKOW dHeprud, | HeroToHa; 2) PackpriBaet
UX CBSI3b CO CBOMCTBaMU buznveckuit CMBICH
MPOCTpPaHCTBa u WHEPTHOU u
BPEMEHH. IPaBUTALMOHHOW Macc;

I'maponnnamuka; 3) Ilpumensier  3akoH
JTaMUHApHOE u BCEMHPHOTO  TSATOTEHHS
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TypOyJIeHTHOE TEUeHHUE
JKHUJIKOCTEH U Ta30B;

ypaBHEHUE
HEpa3pbIBHOCTH;
ypaBHeHue  bepnHyinu;
nogbeMHast cua;
TEUEHUE BSI3KOU
KHUIKOCTH; bopmyna

Ctokca; o0TeKaHHe Tel.

MIpH pelIeHUH 3a]1aY;
4) Hcnons3yer Teopemy
[lIreitnepa g1 pacuera
MOMEHTa WHEpLUU
MaTepUaIbHBIX Tel;

5) IlpoBoauT aHamoruu

MEXIY bU3UIeCKUMHU
BEITMYMHAMU,
XapaKTePU3YIOIUMHU
MOCTYHaTEeNbHOE u

BpalmaTCJIbHOC NBUKCHU.

3HATh  YCIIOBUS
paBHOBECHS
MaTepHaIbHBIX
Ten noJ
JIECTBUEM CHII,

1) Haxomutr ueHtp macc
abCOJIFOTHO TBEPJIOTO
Tena, CUCTEMBI
MaTepUaIbHBIX Tel;

2)[losicHsier ~ pas3nuuHbIE
BU/IBI paBHOBecHS,
yCTaHABIIMBAs TMPUYHHHO-
CJIEJICTBEHHBIE CBSI3H;

3) OmnpenensieT BETUYUHBI
CHJI OMNBITHBIM MyTeM U

MIPOBOJMT
AKCIIEPUMEHTAIBHYIO
MIPOBEPKY 3aKOHa
CIIOKEHHMSI CUJL.

3HaTh 3aKOHBI | 1) PackpsiBaeT

COXpaHEHHUS coJiep>KaHue MOHSTHS

UMITyJIbCa U | UMITyJIbCa ¥ DHEPTHH;

MTOJTHOM 2) OObscHSET 3aKOHBI

MEXaHHYECKON | COXpaHEHUsT UMIyiabca |

SHEPTUU AJIS TeN | SHEPTUu;

3aMKHYTOU 3) Ilpumenser  3aKOHBI

CUCTEMBbI COXpaHEHUS UMIyJbca U

TOOBIX MOJIHOM MEXaHUYECKOH

pa3MepoB: KakK | DHEprMM TMpu  PEIIeHUuU

TUTST YaCTHUIl | PACUETHBIX "

MUKpPOMHPA, TaK | SKCIIEPUMEHTAIbHBIX

M KOCMHUYECKHUX | 3a/1ad.

TeJl.

5) Hccnenosats | 1) OnuceiBaer

JIBUKCHUSI JaMUHapHOE u

JKUIKOCTEH "
ra3oB, KOTOpbIE
CBSI3aHbBI c
HaJIA4IHEeM
BHYTPEHHETO
TPEHUSI MEXKIY
UX CIOSIMH |
C)KMMAaEMOCTBIO.

TypOyJleHTHOE  TEUYCHHE
JKHIKOCTEH U Ta30B;

2) IlpumeHsieT ypaBHEHHE
HEPA3PBIBHOCTH U
ypaBHEHUE bepuymm
pu pelIeHnn
AKCIIEPUMEHTAJIBHBIX,
pacueTHBIX u
KAaueCTBEHHBIX 3ajau.

3) Ilpumensier dopmyny
Toppuuenu npu
peleHnn
SKCIIEPUMEHTAIIbHBIX,

Ipunoxenue 33 k IIpukasy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 10




PaCUYCTHBIX n

Ka4uC€CTBCHHBIX 3aJa4.

2 TenaoBas
(pusuxa

OCHOBHBIE ITOJIOKEHUA

MOJIEKYJISIPHO-
KUHETUYECKON  TEOpuH
ra3oB U €€ OIIBITHOE
000CHOBaHHE;
TEPMOJIMHAMUYECKHUE
CUCTEMBI "
TEPMOIMHAMUYECKHUE
rapameTpsl;
paBHOBECHOE U
HEPaBHOBECHOE
COCTOSIHUS
TEPMOANHAMUYECKHUX
CHUCTEM,; TeMIeparypa
Kak Mepa  cpelHeu
KMHETUYECKON JHEpruu
TEIJIOBOTO JBUKEHUS
YacTHI] BELIECTBA;
UIcATLHBIN ras;
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-
KMHETUYECKON  TEOopuu
ra3os.

YpaBHEHHE COCTOAHUSA
UJeallbHOTO ra3a;
M30TPOLECCH; TpapUKU
M30IPOLIECCOB; 3aKOH
JlanbTOHA.

BuyTtpenusst sHeprus
UJI€aTbHOTO rasa;
TepMOJUHAMHUYECKas
pabora; KOJIMYECTBO
TEIUIOTHI; TEIJI0EMKOCTh;
MEPBBII 3aKOH
TEPMOJIUHAMUKY;
MPUMEHEHHE IIEPBOTO
3aKOHAa TEPMOAMHAMHKHU
K n30IpoLeccam;
annabaTHBIA  TMPOIIECC;
ypaBHeHue  Ilyaccona;
oOpaTuMbIe u
HeoOpaTHMBbIE MPOIIECCHI;
SHTPONUS; BTOPOW 3aKOH
TePMOTUHAMUKY;
KpYroBbI€ IMPOLIECC U UX
KO3 PHUIHUEHT MOJIE3HOTO
nerictBus; Uk Kapno.
Hacemiennsrit "
HEHACBIIIIEHHBIN nap;
BJIAYXKHOCTh BO3/1yXa;
¢da3oBble  IUArpaMMBl;
TpoMHast TOYKa;

1)3HaTh OCHOBBI
MOJIEKYIAPHO-
KHHETUYECKOU
TEOpPHUU Ta30B.

1) OnmchiBaeT CBA3b
TEMIIEPATyphl CO CpeaHEN
KUHETHUYECKOMN dHEepruecu
MMOCTYHATCIbHOI'O
JBUKEHUS] MOJIEKYJ;

2) IIpumeHsieT OCHOBHOE
ypaBHeHue MKT mipu
pELIEHNN 3aau.

2)UccnenoBath
ypaBHEHUE,
CBSI3BIBAIOIINE
MeXy coO0oM
TEPMOIUHAMHYC
CKHE
MapaMeTphl.

1) [Ipumensier ypaBHEeHHE
COCTOSIHUS HI€aJIbHOTO
rasa npu peleHuu 3a1ay;
2) Onpenensier
3aBUCHUMOCTH JaBJICHUS OT
o0beMa Mpu MOCTOSHHON
TeMriepatype (3aKoH
boins-Mapuorra);

3) Onpenensier
3aBHCHMOCTbH 00BEMa OT
TeMIIepaTypsl Npu
MOCTOSIHHOM JIaBJICHUH
(3akon I'eit -JIroccakaa);
4) Ompenensier
3aBUCHUMOCTbH JaBJICHUS OT
TEeMIIEPaTyphI pU
MIOCTOSIHHOM 00beMe
(3axoH lapns);

5) [Ipumensiet razoBbie
3aKOHBI TIPU PELICHUN
pacueTHBIX U
rpaduUecKrx 3a/1ay.

3)  OOBACHATH
SIBJICHUS,
CBSA3aHHBIE
B3aUMHBIM
MIpEBpaIICHUEM
MEXaHUYECKOU
U  BHYTpEHHEHU
JHEPIuil u
nepenayen

BHYTPEHHEHN

SHEPIUU oT
OJIHOTO Tena K

JpyroMy.

Cco

1) Ilpumensier dopmyay

BHYTPEHHEN SHEPTUU
OJIHOATOMHOTO u
JIBYXaTOMHOT'O

UJealbHOTO  raza  Ipu
pelIeHuu 3a/1ay;

2) [Ilpumenser mepBbIit
3aKOH TEPMOJUHAMUKH K
u3oIpoLeccam u

aanabaTHOMY MPOIIECCY;
3)  OnuceiBaer

TCIIJIOBOT'O ABUTATECIIA,

4) Ilpumenser ¢opmyiy

koa¢dunreHTa
HOJIE3HOTO

PCHICHUHU 3a1a4.

LUK
Kapuno nns  wpeanbHOro

NENCTBUS
TEIUIOBOTO JBUTATEINS MPHU

4)  OOBACHATH
MCXaHHYCCKHUE
CBOICTBa
JKUOKOCTEHN "

1)Onpenensier
OTHOCHUTEIHHYIO
BJI&KHOCTH BO3JIyXa C
IIOMOIILIO TUTPOMETPA U
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KPUTHYECKOE COCTOSIHUE
BEIIIECTBA; CBOMCTBaA
MMOBEPXHOCTHOTO  CIIOS
JKMJKOCTH, CMa4ylBaHUE;
KanuJUISIpHBIE  SIBJICHUS;
KPUCTAJUTMYECKUE u
amopdHbIC Tena;
MEXaHHWYeCKHEe CBOMCTBA
TBEPABIX TEJ.

ras3os, nx
JIBMJKCHHE u
JIBIDKCHHE

TBCPABIX TCII B
HHX.

MICUXPOMETPA;

2) Onpenensiet
kod(urment
MTOBEPXHOCTHOTO
HATSKEHUSI )KUIKOCTH
Pa3IUYHBIMH CIIOCO0AMU;
3) Paznmmuuaer CTpyKTYpHI
KPUCTAITUYECKUX U
aMop(HBIX TET HA
pUMepe Pa3InIHBIX
TBEPABIX TEI;

4) Onpenensier MOAYINb

Onra pu ynpyroi
nedopManum.
DJIeKTpH Onextpuueckuil  3apsg; | 1) 1) [Ipumensier 3akoH
YecTBO M | IIOBEPXHOCTHAsS u | OnuceiBaTbB3au | COXpaHEHUS
MarHeTu3sM | oObeMHas IJIOTHOCTH | MOACWCTBUEHEN | 3JIEKTPUUECKOro 3apsiaa u
3apsna; 3aKOH | OJBMIKHBIX3apsi | 3akoH Kynona npu
COXpaHEHHUS 3apsija; | OB. pEeIIeHNH 3a]1aY;
3aKO0H Kynona; 2) IIpumeHsieT MpUHLIMII
ANEKTPUUYECKOE ToJie; CYTNEPIO3UINH TS
OJIHOPOJIHOE U OIIpeeICHUS
HEOJIHOPOAHOE HaMPsKEHHOCTH
ANEKTPUUYECKOE T10JIE; AJEKTPUYECKOTO IOJIS;
HaNps>KEHHOCTh 3) PaccuuthiBaer
ANEKTPUYECKOTO  TOJIS; MOTEHINAT U paboTy
MPUHIIMIT CYTEPHO3ULIUU AIEKTPUYECKOTO OIS
ANEKTPOCTATUYECKUX TOUYEYHBIX 3aPsJIOB;
MoJIe; TIOTOK BEKTOpa 4) Ilpumensier Gpopmyiry,
HaNPsHKEHHOCTH CBSI3BIBAIOLIYIO CUJIOBYIO U
ANEKTPUYECKOTO  TOJIS; SHEPreTHYECKYIO
teopema ['aycca; pabora XapaKTEPUCTHKHI
ANEKTPUYECKOTO TOJIS 10 ANIEKTPOCTATUYECKOTO
NIEPEMELLIEHUIO  3aps/a; NOJIs, TIPU PEUICHUU
MOTEHIINAT; pa3HOCTh 3azady;
MOTEHIMAJIOB 5) Omnpenenser
ANEKTPUYECKOTO  TOJIS; 3aBHCHUMOCTh €MKOCTH
SKBUIIOTEHIHATIbHBIE KOHJIEHCAaTopa OT ero
MTOBEPXHOCTH; CBSI3b apaMeTpos;
MEXIy HaIpPsLKEHHOCTBIO 6) Ilpumenser Qopmyriy
u Pa3HOCTBIO MOCJIEI0BATEIHLHOTO u
IIOTEHIIUAJIOB ISt napaieIbHOTO
OJTHOPOJHBIX COEIMHEHUS
NEKTPUYECKUX  TOJIEH; KOHJICHCAaTOPOB npu
MIPOBOIHUKHU U pEIIeHNH 3a]1aY;
IHABIEKTPUKU B 7)PaccunuThIBa€TIHEPIUIO
ANEKTPUYECKOM  TIOJIE; AIEKTPUYECKOTO TOJISL.
JIEKTPOEMKOCTD; 2) 1) Ilpumenser 3akoH OMa
KOHJICHCATOPBI; OOBbsACHATB3aKO | UIsI ydacTKa LENu Co
COEIMHEHHE HBIITOCTOSIHHOTO | CMELIaHHBIM
KOHJICHCATOPOB; SHEPTHs | TOKa. COETUHEHUEM
AIEKTPUYECKOTO TOJISL. MIPOBOJTHUKOB;
ONEeKTpUYECKUH  TOK. 2)  HUccnenyer  cBs3b

3akon OMa [ yyacTka

MEKY DJIEKTPOJIBUKYILEH
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IENH. CwMerrangoe
COCMHEHHE
MTPOBOTHUKOB.
DNeKTpOABMKYIIasl cuila
u BHYTPCHHEE
COMPOTHUBIICHUE
HCTOYHHMKA TOKa. 3aKOH
Oma [j1d IIOJHOM IIETH;
3aKOHBI Kupxroda;
pabota W  MOUIHOCTH
AJEKTPUYECKOTO  TOKA.
3akon Jlxoyns - Jlenua.
Koaddurment
IOJIE3HOTO JIeNCTBUSA
HCTOYHHKA TOKA.

DNEKTPUUECKUH TOK B
MeTallIax;

CUJION W HampsHKEHUEM
npu
Pa3IMYHBIX PEXHUMax €ero
pabothl (pabouunii pexum,
XOJIOCTOM XOJ, KOPOTKOE

HCTOYHHKA

3aMbIKaHUE);

3) Ilpumensier 3akon Oma

JUISL IOJTHOM I1ETIH;

4) DKCIIEpUMEHTAITLHO
onpeenser
ANEKTPOABIIKYILYIO CHITY
Y BHYTPEHHEE
COIPOTHBIICHUE
MCTOYHUKA TOKA;

5) [IpuMeHsieT 3aKOHBI
Kupxrocga x
Pa3BETBICHHBIM

CBEPXMPOBOAUMOCTD; AIEKTPUUYECKUM LIETISIM;
JNCKTPUYCCKUNA TOK B 6) [Ipumensier hopmyibr
MOJIYITPOBOJIHUKAX; paboThI, MOIITHOCTH U
MTOJTYITPOBOTHUKOBBIC Kod(durmenTa moye3Horo
puOOpEI; NENCTBUS UICTOYHUKA TOKA
ANEKTPUYECKUH TOK B IIpU PEIICHUH 3a]1a4.
pacTBopax M pacmiaBax | 3) 3uarb 3akonbl | 1) Ha3zbiBaer BHJIbI
JJIEKTPOJIATOB;  3aKOHBI [ O  BEJIIMYWHAX, | YACTHII, MEPEHOCSIINX
AIEKTPOJIN3a; XapaKTePHU3yI0 ANEKTPUYECKUN 3apsi]] B
ANEKTPUYECKUH TOK B | IHX Pa3IMYHBIX Cpeaax.
rasax;  JJICKTPUYECKHUH | dNMEKTpUYECKHil | 2) OnuceiBaer
TOK B BaKyyMe€; | TOK. ANEKTPUYECKUH  TOK B
AIEKTPOHHO-Ty4YeBast MEeTaulaX U aHaJIU3UPYeT
TpyOKa. 3aBUCUMOCTH

MarnutHoe 1oIE, COMPOTHUBIICHUS oT
B3aNMO/ICIICTBHE TEMIIEPATYPBI;
MPOBOJHUKOB C TOKOM, 3) OmnuceiBaeT
ONBITBI AMIepa, BEKTOP JNEKTPUYECKU  TOK B
MarHUTHOM  MHAYKLHH, MOJIYITPOBOTHUKAX u
WHIYKIHST ~ MarHUTHOTO OOBSICHSIET  MPUMEHEHHE
oJIs 0EeCKOHEYHO MOJIYITPOBOTHUKOBBIX
NpsIMOTO U KPYroBOTO puOOPOB;
MPOBOJHUKOB C TOKOM, 4) Hccnenyer
MIPaBUIIO OypaBumKa, BOJIbTAMIIEPHBIE
cwia Amnepa, IpaBHIIO XapaKTEPUCTUKUA  JIAMIIbI
JIeBOM pyKH, cuia HaKaJUBaHUs, Pe3UCTOpa U
Jlopena, JBUKECHHE MOJIYITPOBOJTHUKOBOTO
3apsOKEHHOW 4YacTULbI B JIU0a;
MAaTrHUTHOM oJIe; 5) OnuceiBaeT
MarHUTHbIE CBOICTBa ANEKTPUYECKUH  TOK B
BElIeCTBa; TemIiepaTypa ANEKTPOIUTAX u
Kropu. MIPUMEHSET 3aKOHBI
PabGora cunbl Awmrepa; 3JIEKTPOIU3a npu
MaTrHUTHBIN MHOTOK.; pelIeHnH 3a/1aY;
SIBJICHUE 6) DKCrepUMEHTAIBHO
3JEKTPOMArHUTHOU onpenensieT 3apsn
UHIYKIINH; 3aKOH AJIEKTpOHA B  MpoIiecce
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3JIEKTPOMATrHUTHOM
WHIYKIWH; IIPaBuUIIO
Jlenma; SIBJICHUE
CaMOUHAYKIINH,
MHIYKTUBHOCTB; SHEPTHs
MarHuTHOI o IIOJIA;
ANEKTPOABUTATEND u
3JIEKTPOTreHEepaTop
MOCTOSIHHOTO TOKA.

AIEKTPOJIN3A;

7) OnuceiBaeT
AJIEKTPUYECKUM  TOK B
ra3ax U BakyyMe;

8) OOBICHSIET TNPUHIIHUII
JNEUCTBUS U IPUMEHECHHE
3JIEKTPOHHO-TTY4€BOM
TPYOKH.

4)  OmnwuceiBaTh
BUJ  MaTepHH,
KOoTopas
JNEUCTBYET
JBIOKYIIAUCS
3apsi
(IpOBOTHUKH C
TOKOM, Tena,
oOJagaroniye
MarHUTHBIM
MOMEHTOM).

Ha

1) PackpriBaeT
(bu3MYECKUN CMBICTT
BEKTOpPa MarHUTHOM
WHIYKIINA Ha OCHOBE
COBpPEMEHHBIX
JOCTIDKCHUN TEXHUKH;

2) OOBSCHSIET MPUHIIUII
NEUCTBUSA
ANEKTPOU3MEPUTETHHBIX
npubopoB,
AJIEKTPOJIBUTATEIIECH;

3) Uccnenyer neiictBue
MarHMTHOT'O TIOJISl Ha
IBUKYIIHECS 3apsHKEHHBIC
YaCTHUIIbI;

4) Knaccugumupyer
BELIECTBA 110 UX
MarHUTHBIM CBOWCTBaM U
ompenensier chepsl ux
MIPUMCHCHHSI.

5) OOBSACHATH
SIBJICHUE
JNEKTPOMAarHuT
HOU UHIYKIUU.

1) AHanmu3upyeT TPUHITUTT
JNEUCTBUSA
AEKTPOMArHUTHBIX
npubopoB
(37IeKTpOMarHuTHOE perie,
reHeparop,
Tpanchopmatop;

2) IIpumensier 3aKoH
3JIEKTPOMATrHUTHOMN
WHIYKIAH TIPH PEIICHUN
3ajzady;

3) [IpoBoaut ananoruu
MEXK]1y MEXaHUYECKOU U
MarHuTHOM 3HEPIUy;

4) Uccnenyet
JEHCTBYIOLIYIO MOJIEIIb
ANEKTPOABUTATENS U
OOBSICHACT IOJIyYCHHbIE
pe3yNbTaThl, HCIOJB3YS
3akoH Papajes u IpaBuio
Jlenna.
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4 JeKkTpoMa
THUTHBIE
KoJIe0aHus

VYpaBHenuss u Tpaduku
rapMOHUYECKHUX
KoJieOaHuH.

CBoOoHBIC u
BBIHY/ICHHbBIE
3JIEKTPOMAarHUTHbHIE
KoJIe0aHus; aHaJIOTUH
MEXIy MEXaHHUYEeCKUMU
U 3JIEKTPOMarHUTHBIMU
KOJICOaHUSIMU.
I'eneparop nepeMeHHOTO
TOKa; BBIHY)KJICHHbBIE
ANEKTPOMArHUTHBIE
Kosie0aHus; epeMeHHBIN
TOK; aKTUBHOE u
pEeaKkTHUBHOE
COMPOTHUBIICHUSI 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 HCIIOJIb30BaHUE
JJIEKTPUYECKON DHEPIuH;
Tpanchopmatop;
MIPOU3BOJICTBO u
UCIOJIb30BaHNE
AJIEKTPUYECKON HSHEPruu
B Kazaxcrane u B Mupe.

1) OOBACHAITH

1) DKcriepuMEeHTaIBHO,

NEPUOINYECKUE | AaHATUTUYECKH U

M3MEHEHUS rpaduyecKy OMUCHIBAET U

¢buznyeckoi UCCIIEyET

BEJIMYMHBI, rapMOHHYECKHE

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

MEXaHHYECKOoe

TIBMDKEHUE.

2) OmnwuceBats | 1) HaseBaer  ycioBus

NEPUOINYECKHUE | BOSHUKHOBEHUS

M3MEHEHUS CBOOOIHBIX u

3apsiia,  CHJIBI | BBIHY)KJCHHBIX

TOKa U | KojaebaHuii;

HaIpSOKEHUS, 2)[IpoBoaut aHaJIOTUH

COIPOBOXAAOINI | MEXAY MEXaHHYECKUMU U

uecs 3JIEKTPOMArHUTHBIMH

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

BBIHYK/ICHHbBIE
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
ANEKTPUYECKYIO LIETIh
MEPEeMEHHOTO TOKa,
coaepxamyto R, L, C;

3) OOBscHsET
(bU3UYECKUN CMBICIT
MOHSITUM aKTUBHAS U
peaKTUBHAs MOILIHOCTH
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
MPEUMYIIecTBa "
HEJIOCTaTKH  MCTOYHHKOB
AIIEKTPOIHEPTUU B
Kazaxcrane.

5 daekTpoma | Ympyrue 1) OmwuceBars | 1) Uccnenyer
THUTHBIE MEXaHMYECKHe  BOJIHBI; | KOJeOaHus, o0pa3oBaHMUE CTOSIUX
BOJIHBI ypaBHEHHE Oeryiield U | paclpoCTpaHsio | 3BYKOBBIX BOJH B BO3AYXE;
CTOSTYEN BOJIHBI; | IIHECSH 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
Wznyuenue wu  mpuem MTOBEPXHOCTHU BOJIBI;
AJIEKTPOMArHUTHBIX 4) OOBsCHSIET MPUHIIUTI
BOJIH; panuoCBs3b; ['roiirenca u ycioBus
JeTEKTOPHBIN Ha0I01eHUs
paMONPUEMHUK; TG PAKIIMOHHON KapTUHBI
aHaJIOTOBO-LIU(PPOBOIA MEXaHHUYECKHUX BOJIH.
npeoOpa3oBarTeb; 2) OmnwuceBath | 1) OOBsCHAET yCIOBHS
KAaHAJIbl CBSI3M; CPEICTBA | paclpOCTPAHEH | BOZHUKHOBEHHUS
CBSI3U. ue  KOJIeOaHWI | SJEKTPOMArHUTHBIX BOJIH
MIEPEMEHHOTO U OMHCHIBACT UX
AJIEKTPOMArHUT | CBOMCTBA;
HOoro mojs B | 2) OnuceiBaeT
MPOCTPAHCTBE. | MOAYJISIUIO U
JEeTEeKTUPOBAaHUE
BBICOKOYACTOTHBIX
ANEKTPOMArHUTHBIX
KoJIeOaHMii;
3) OOBsicHACT TPUHIUTT
paboThI IETEKTOPHOTO
MIPUEMHHUKA;
4) OOBsCHSICT
MIpEeUMYIIeCcTBa Mepeiadn
curxaia B uupoBom
dhopmarte B CpaBHEHUU C
aQHAJIOTOBBIM CUTHAJIOM.
6 Onrtuka DneKTpoMarHuTHas 1) 3nath | 1) Ha3eiBaer
MIPUPO/IA CBETA; CKOPOCTh | 3aKOHOMEPHOCT | JJaOOpaTOPHEIH
CBETa; JIUCIIEPCHUs CBETA; | U aACTPOHOMUYECKUI
uHTEepEepeHIusl  CBETA; | pPaCIPOCTPAHEH | METOJIBI OMPEICICHHUS
T paKius CBeTa, | Ui CBETa, | CKOPOCTHU CBETA;
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nudpaKkIMOHHbBIC
PEIIEeTKH.

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

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

(dbopMyIia TOHKOW JTH3HI,
ONTHYECKUE TPHOOPHI.

MPOLECCHI
B3aNMMOJICHCTBU
' CBeTa
BEIIICCTBOM,
MPUPOAY CBETA.

C

2) OOBACHSIET MPOIECC
paznoxkeHust 6eIoro cBera
MIPU MPOXOXKJICHUH €T
qepes Mpu3My;

3) HaswBaeT ycioBus
HaOJIIOICHUS
UHTEP(hEePEHITNOHHBIX
MaKCHUMYMOB H
MHUHHUMYMOB B TOHKUX
TJICHKAX B MPOXOJISAIIEM U
OTpPaKEHHOM CBETE;

4) OOBsCHSICT

T (PaKIMOHHYIO KApTUHY
OT HUTH, IIENIH, KPYTIIOTO
OTBEPCTBUS, UCTIOJIb3YS
Teoputo Openerns;

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

6) DKCiepuMEHTAJILHO
JIOKa3bIBaeT
ANEKTPOMATrHUTHYIO
MPUPOY CBETA MyTEM
aHanu3a SIBJICHUI
nHTEep(hepeHITnH,

TG PaKIII 1
MOJIIPU3AIIUU CBETA.

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

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

2) Ctpout Xo[ ay4eit B
chepuuecKkux 3epKanax u
npuMeHseT GopMyITbI
cepuueckoro 3epkaia
MIpH pEelICHUH 3a]1ay;

3) OOBscHsET
MIpEeUMyIIeCcTBa
ONTOBOJIOKOHHOM
TEXHOJIOTUH MpHU
nepneaadye CBETOBBIX
CUTHAJIOB;

4) DKxcniepuMEHTaIbHO
olnpeseNnsieT IMoKa3aTesb
MIPEIOMIICHUS CTEKJIa U
npenajaraeT MmyTu
YIIY4IIEHUS] TOCTAHOBKH
AKCIIEPUMEHTA;

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

7 9J1eMeHTHI
TEOPUUOTH
OCHTEJIBLHO
CTH

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

MaTCpHaJIbHBIX TCI.

1) 3HaTh
OCHOBBI TEOpUU
OTHOCHUTEIILHOCT
.

1) ConocraBinsieT
MIPUHITATT
OTHOCUTEITbHOCTH
DWHIITENHA ¢ MPUHITUTIOM
OTHOCUTEIbHOCTH
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 TEJI.

8 KBanroBas
¢uszuka

Bunnl W3J1y4YCHUH;
CHEKTpPbI; CHEKTpaJIbHbIE
anmaparsl,
CIIEKTpaJIbHBIA  aHaJu3;
uH(paKpacHoe u
YIbTPaUOIETOBOE
U3IIy4EHUE;
PEHTT€HOBCKHE Ty4H;
IKanza
ANEKTPOMArHUTHBIX
U3JIy4CHUH; TEIUIOBOE
U3ITy4EHUeE; 3aKOH

Cretdana — bonbivana u
Buna;

yIabTpaduoIeTOBaAs
karactpoda;  dopmyna
IInanka; bOoTOHBI;
dboTtorddexr;
MIPUMEHEHUE
dbotodrddekra; naBiaeHUE
CBETA, XUMHYECKOE
elCTBHE CBETA;
PEHTTEHOBCKOE
U3ITy4YCHUE; €IMHCTBO
KOPITYCKYJISIPHO-
BOJIHOBOM MIPUPOABI

cBera; onbIT Pesephopna
o paccesHuio ajbda-

YaCTHUII; MOCTYJaThI
bopa; onbiTel @panka n
l'epua; MOHSTHUE 0
HEIUHEHHOU OIITHKE;
JIa3epsbl; BOJIHOBBIC
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
YIbTPaQuOIECTOBOM
KaTacTpo(sl;
4) OObsicHsET
dororddekra,
MIPUMEPHI
MIPUMCHCHHS,
5)Ucnons3yer

ypaBHEHHE
IIpY pELICHNUH 33]1a4;

6) OOBsICHIET TPHUPOLY
JaBJICHUA Ha
OCHOBEKBAHTOBOW TEOPUH

CBETOBOI'O

CBCTa;
7) OmnuceiBaet
XHUMHYECKOE JIeicTBHe
CBETa Ha puMepe

¢doTocuHTE3a U MPOLECCOB

B (pororpadum;
8)

pupoay
MPUBOJIUAT
ero

3aKOHbI

dotordpdekra "
DUHImTENHA

CpaBHHBaeT
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PaaOaKTUBHOCTE, 3aKOH KOMIIBIOTCPHYIO n

pPaOaKTUBHOTO MarHUTHOPE30HAHCHYIO

pacmaza; aToMHOE SApO; Tomorpaduro;

HYKJIOHHAsi MOJIEJIb SI1Ipa; 9) [IpuBoaut

M30TOIbI; PHEPTUS CBA3U J0Ka3aTeNIbHbIE PUMEPHI

HYKJIOHOB B SITIPE; MIPOSIBIICHUS

sJIepHbIE peaxkuuu; KOPIYCKYJISIPHOI u

HCKYCCTBEHHAs BOJIHOBO MIPUPO/IBI

PaanoOaKTUBHOCTD; ANEKTPOMArHUTHOTO

JIeNIeHNe TSDKETBIX SIIep; W3ITy4CHUS;

LIEITHBIE siIepHBIE 10) O6BsicHsIeT

peaKkiuu;  KpUTUYECKas IUTAHETapHYIO0 MOJEITh

Macca; Ouonoruueckoe aToMa Ha OCHOBE OITbITa

JeicTBHE Pesepdopna o

paZMOaKTUBHBIX JTy4eil; paccesiHHIO anb(a-4acTuil;

3allUTa  OT paaualuy; 11) PackpsiBaer ycnoBus

SIICPHBIN peakTop; YCTOHYUBOTO

s IepHast OHEPreTHKA; CYIIECTBOBAHHSI aTOMa C

TEPMOSIEPHBIE PEAKIIUH. MTOMOIIBIO MTOCTYJIATOB
bopa;

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

13) OO®bscHsieT
YCTPOMCTBO, MPHUHIUI
NEUCTBHUS Jla3epa U

00OCHOBBIBAET
MIEePCIIEKTUBBI PAa3BUTHUS
roJjiorpadum.
2) 3uats | 1) [Ipumensier popmyny
CTPYKTYPY, paZvoaKkTUBHOIO pacnaia
CBOMCTBA U | IIpY PEILIECHUY 3a/1a4;
B3aUMHbBIE 2) Beruucnser 3HEPruio
IIPEBPALLICHUS CBSI3M aTOMHOTO siApa U
ATOMHBIX siIep U | OOBSACHIET TpaduUIeCcKyIO
apyrue 3aBUCHUMOCTb  YIEJIbHOU
SIBIICHUS, SHEPTUU CBSI3U oT
IIPOUCXOJAIINE | MAacCOBOTO YUCIIA APA;
B MUKPOMHPE; 3) Hcmonws3yeT  3aKOHBI

COXPAaHEHHUs 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
peakTopoB "
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 MEPCTIEKTUBBl  PA3BUTHUS | OTEXHOJIOTHUHU. CHOCOOBI UX MOJIYYEHUS;
HAaHOMAaTEpHAaJIOB. 2) HassiBaer cdepbl
MIPUMEHECHUS
HAaHOTEXHOJIOTHUH.
10 | Kocmousoru | Mup 3Be3n; paccrosiHue | 1) OObsICHSTD 1) OmnwuceiBaeT TJIaBHBIC
| 70 3Be3]; IEPEMEHHBIE | CBOMCTBA U CHEKTpaJIbHbIE KJIACCBI
3BE3Ibl; COJIHEYHO- | 3BOJIOILUIO 3BE3;
3EMHBIE cBs3u; | BecenenHoii B 2) Paznmuuaer NOHSATHS
MJTaHETHBIE LEJIOM. BUUMAs 3Be3Has
CUCTEMBI3BE3/l; IUIAHETHI BEIMYMHA W a0COIIOTHAs
3eMHOI TPYIMIIbI u 3Be/IHas BEJIMYMHA;
IIJIAHETBHI-TUTaHThl MaJIble 3) Hcnonep3yer  3aKOHBI
Tea CoHeu”ou Credana-bonpimana u
CUCTEMBI; Harma Buna my1st XapakTepucTuku
lNanakrtuka; OTKpBITHE n3nydenus: CosHIa;
IPYTUX lNaaxkTuk 4) Ucnonb3yer quarpammy
KBa3aphl; Teopust I'epmmpynra-Paccens
Bonbiioro B3pbIBA; 1. OOBCHEHUS 3BOJIOLUN
KpacHO€ CMeEIIeHHEe | 3BE3];
OnpeAcIcHuE 5) OnuceiBaer
paccTosiHui hi (o) MIpUMEHEHNE MeToaa
TaJIaKTUK; pacIIUpEeHue «CTaHJAPTHBIC CBEYMY IS
Bcenennoii;  oCHOBHBIE ONpeAeICHUs PACCTOSAHUM;
JTarlbl ABOJIIOLUHU 6) Breicka3biBaeT MHEHUSA
Bcenennoi; MOJEITHN 00 yckopennn BcenenHoi
Bcenennol; KHM3Hb U Y TEMHOM 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:

JlabGopaTopHnas pabota Nel

«OmnpeneneHre OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa»

JlaGopaTtopnast pabota No 2.

«OnpeneneHHe YACIBHOTO COMTPOTUBJICHHUA ITPOBOJHUKA»

JlaGopaTtopnast pabota No 3.

«Ornpenenenus COPOTUBIEHUS IPOBOIHUKA ITPH TIOMOILY aMIIEPMETPA U BOJIbTMETPa
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Jlaboparopnas padota No4.

«OmnpeneneHue EeKTPOEMKOCTH KOHIeHcaTopay"

Jlabopartopnast pabora Ne 5.

«OrnpeneneHue 3MEKTPOABUKYIIECH CUITBI U BHYTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA)
JlabopaTtopnast pa6ota Ne 6.

«BonpTamnepHas XapaKTepUCTHKA JIAMITbI HAKAJIMBAHUS, PE3UCTOPA U MOIYIIPOBOIHUKOBOTO U0
Jlabopartopnast pabota Ne 7.

«OrmpeeneHne YCKOpeHHUst CBOOOTHOTO MAeHUS MPU TTOMOIIHA MasiTHUKA

JlabopaTtopnast pabota Ne 8.

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

«Habmoaenue natrepdepeHunu, 1nppakuy 1 MoJsspu3auy CBETa»

Jlabopartopnast pa6ora Ne 10.

«OrmpeneneHue mokasaremns MpeIOMIICHHS CTEKIIa»

4. IlepeyeHb JUTEPATYPhI H CPEICTB 00y4eHUsI

OcHoBHast
1. b.Kpownrapr, /I.Kazax6aesa, O.MmanOekoB, 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. Yuebnuk + CD. Apman-I1B. 2019.
4. H.3akupoBa, P.AmupoB. ®usuka. lapcnuk. Apman-I1B. 2019.

JlomoaHuTeabHas

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

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

3. H.3akuposa, P.AmmpoB. ®uznka. Kuura gis yunurens. Apman-I11B. 2019.

4. A.I1.PeivkeBuu. COopHUK 33134 110 gusuke. Anmatsl. Mektemn. 2011.

JlonoTHUTe/IbHBIE pEKOMEHyeMble CPeICTBa 00y4eHH:
- CIIPaBOYHO-MHCTPYKTHBHBIC TaOIUIIBI;
- MyJbTHUMEIUUHBIN IIPOEKTOP;
- JINJAKTUYECKHE MaTEepHUAIbI;
- KOMIIBIOTEPHBIN KJIACC.

KonrtaktHas nnpopmanus Ten.:87021140686
MpernoiaBaresns
Knumenko ['anuna AnatonbeBHa e-mail:Klimenko 1960@mail.ru
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