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1. IosicHUTEJIBbHASA 3aNMUCKA

Onucanue oucyuniunbvl/mooy/is
Hacrosimmas pabouast yaeOHas mporpamma cocTaBjieHa Ha ocHOBe TuroBoi yueOHoi PaGouas yueOHas
nporpamMma paspaboTaHa B COOTBETCTBHH C MpUKa3aMu MUHHUCTpa 00pa3oBaHus U Hayku PecryOiauku
Kazaxcran ot 31 okTsa6ps 2018 roma Ne 604 «O06 yTBepkKI€HUH TOCYAAPCTBEHHBIX 00IIC00s3aTEBHBIX
CTaHJapTOB 00Opa30BaHUS BCEX YpOBHeH oOpasoBanusi» u  oT 8 HoA0pa 2012 roma Ne 500 «O6
YTBEP’KACHUHM THUIOBBIX Y4YEOHBIX IIJJAHOB HAYaJbHOTO, OCHOBHOTO CpPEIHEro, OOIIEro CpeIHEero
obpazoBanus Pecriyonuku Kazaxcrany.

Lenb: GopmupoBanue y 00ydaromKUXCS OCHOB HAYYHOI'O MHPOBO33PEHUS, IEJIOCTHOIO BOCHPHUSATHUS
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, CIIOCOOHOCTH HaONI0/AaTh, AaHAIM3UPOBAaTh U (UKCUPOBATH
SIBIIGHUSI TPUPOJIBI VISl PEIICHUS )KU3HEHHO Ba)KHBIX MPAKTUYECKHX 3a/1ad.

3agaun:

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

2) cmocoOCTBOBAaHME pPAa3BUTHIO Yy OOYYAIOUIMXCA HMHTEUIEKTYalbHOH, WH(MOPMAIMOHHOM,
KOMMYHHMKATUBHOM U pe(IIeKCUBHON KYJIbTYpPbI, HABHIKOB BBIMOJIHEHUS (PU3NYECKOTO SKCIIEPUMEHTA U
UCCIIC/IOBaHMS;

3) BociMTaHHE OTBETCTBEHHOI'O OTHOIICHUS K y4eOHOU U UCCIIEI0BATEIbCKOM 1eATeIbHOCTH;
4)ucnonb30BaHME TOJNYYEHHBIX HABBIKOB JUIS PALMOHAIBHOTO IPHPOJOIONB30BAHMS U 3aIUTHI
OKpYJKaloIen cpebl, odecreueHust 0e3 OMacHOCTH KU3HEICATSIbHOCTH YeJIOBEeKa 1 OOIIEeCTRA.

B paboueit mnporpamme 1o  Qu3MKE €CTECTBEHHO-MAaTEMAaTUYECKOI0  HarpaBJICHUS
npeaycMmotperHo 10 pasnenos: «Mexanukay, «TemnoBas ¢uzmkay, «INEKTPUISCTBO M MArHETH3M,
«ONEKTPOMAarHUTHbIE KOJNEeOaHUsS», «IINEKTPOMArHUTHBIE BOJHBD), «OMNTHKAY», «DJIEMEHTHl TEOPHH
OTHOCHUTENbHOCTHY, «KBaHTOBas (u3uKay.

OO0beM y4yeOHOI Harpy3ku TUCHHUIUTMHBI "®u3nka" I ecTeCTBEHHO-MAaTEeMaTHYeCKOrO HAIpaBICHUS
cocrasisieT 144 yaca.

B paboueii yueOHOI mporpamMMe MpoBENEHO NepepachpeneseHre o0IIero oobeMa 4acoB y4eOHOTO
BpEMEHH Ha pa3ienabl U TeMmbl (OT oO0beMa 4YacoB, BBIJICJICHHOIO Ha M3y4YeHHE IUCIUIUIMHBI) Ha
OocHOBaHMU pekoMeHmamuii YMO mno o6meoOpa3oBaTeNbHBIM  JUCHUIUIMHAM — €CTECTBEHHO-
MaremaTuueckoro HamnpaieHus [Ipotokon No 2 ot 3 mrong 2020 roga u PYMC TulllIO MOH PK
IIporokon Ne 1 ot 15 nrons 2020 roga.

dopmupyemble KOMIETEHITHH.

. YMEHHE KPUTUIECKU MBICITHTD;
. CTIIOCOOHOCTH TBOPYECKH ITPUMEHSTH 3HAHUS;

. CIIOCOOHOCTH peIaTh MPOOJIEMbI;

. HAYYHO-HMCCIIEIOBATEIbCKHE HABBIKH;

. KOMMYHHKATUBHBIC HABBIKHU (BKJIIOYAsl SI3IKOBBIC HABBIKH);
. CIOCOOHOCTH PabOTaTh B TPYIIE U UHANBUIYAITBHO;

. HaBbIKU B o0nmactu UKT.

[TocTpekBU3UTHI

Jnst m3ydeHus: MaHHOW AUCIUIUIMHBI CTYACHTAM HEO0OXOAMM Ha0op 3HAaHWUW W HAaBBIKOB IIO
MaTeMaTUuKe, XUMHHU, SKOJIOTHH.
[TpepexBu3uthl. [lomydeHHbIe 3HAHUS MOCTYXKAT OCHOBOU Uit OoJiee yriTyOJIGHHOTO M3YyYeHUs APYTUX

o0mIenmpodeCCHOHANBHBIX U CIICIUATBHBIX JUCIIUILTNH.

Ipunoxenue 33 k IIpukasy MOH PK ot 6 anpens 2020 roga Ne 130 Crpannna 3



2. Conep:xanue padoueii yaeGHO nporpamMmMbl

Ne Conep:xxaHue nporpamMmsl Bcero B TOMYHCJIE
3aHs | ( pasjesibl, TeMbl/pe3yJabTAThI 00y YeHHsI, KPUTEPHU OUEHKH) | YACOB | reopery | maGoparopro-
THHA YECKUE | IPAKTUYECKHUE,

KOHTPOJIbHBIC
1 2 3 4 5
1 |10.1. Mexanuka. (16 1) ) )
10.1.1. KunemaTuka.
Poub Gu3MKH B COBpEMEHHOM MHUpE
2 | OCHOBHBIC MTOHATHS U YPaBHCHHUS KHHEMATHKH PaBHOYCKOPEHHOTO ) 2
JIBUKCHHS TEJIa.
3 110.1.2 Iunamuka. ) 2
Cunrl. 3akons!l HotoTona. Pemienue 3agau.
4 | 3akoH BceMHpHOTO TATOTEHUS. ) 2
5 110.1,3.Cratuka ) 2
IlenTp macc. Buabl paBHOBecusi. Pelienue 3a1a4.
6 |10.1.4. 3akoHBI COXpPAHEHHSI. 5
3aKOHBI COXpaHEHHS UMITYJIbCa U MEXaHWYECKON IHEPTUH, HX CBSI3b 2
CO CBOMCTBaMH MPOCTPAHCTBA U BPEMEHH.
7 | 10.1.5. I'mppoguHaMuka. 2
I'unponunamuka. JlamuHapHOE M TypOYJIEHTHOE TEUEHHUE KUIKOCTEN 2
Y Ta30B.
8 | KonrpoasHas paboTa o) 2
9 |10.2TensoBas ¢pusuka. (28 4)
10.2.1. OcHOBBHI MOJIEKYJSIPHO-KHHETHICCKON TCOPHH 2 2
OCHOBHBIE TTOJIOKCHUS MOJICKYJIIPHO-KUHETHYECKOW TEOPUU Ta30B U
ee OIBITHOE 0O0CHOBaHHE.
10 | TepMomuHAMUYECKHE CHCTEMBI U TEPMOIMHAMUYECKUE TTAPAMETPHI.
PaBHOBeCcHOE 1 HEpaBHOBECHOE COCTOSTHUS TEPMOIMHAMUYCCKUX 2 2
CHCTEM.

11 | Temmeparypa kak Mepa cpenHeli KHHETHYECKOW SHEPTHU TETLIOBOTO 2 )
JBMKCHHS YaCTHUI] BEIIECTBA

12 | UneanbHsiii ra3. OCHOBHOE ypaBHEHUE MOJCKYIISIPHO-KUHETUYECKOM 2 2
Teopuu raszoB. Penienue 3anay.

13 | YpaBHEHUE COCTOSHUS UICATBHOTO ra3a. 2 2

14 |10.2.2.I'a30Bble 32aKOHBI. ) 2
Mzomporeccrl. ['paduku m3omporiecco. 3akoH JampTona

15 | KontponsHas paboTa. 2 2
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16 | 10.2.3.0cHOBBI TEPMOTUHAMHUKH.
BuyTpeHnHss 3Heprus upeansHoro rasa. TepMoanHaMudeckas padoTa.
KonnuecTBO TEIIOTH, TEMIOEMKOCTh. Pemenue 3amad.
17 | Obpatumbie 1 HeoOpaTUMBIE poLiecchl. JHTpomus. Bropoii 3akon
TepMOIMHAMHKH. KpyroBrie mporiecchl # uX KodhOHUITHCHT
nonie3Horo nevicteus. Hukn Kapuo. Pemenue 3anay.
18 | KourponbHas pabora. 2
19 |10.2.3. ’Kuakue u TBepable TeJa.
Hacelennsiii 1 HEHACHILICHHBIN Map, BIaXKHOCTH Bo3Ayxa. da3oBbie
JAarpaMMbl, TpOHAs TOUKA, KpUTHIECKOE COCTOSIHHE BEIIIECTBA.
20 |CpoiicTBa  MOBEPXHOCTHOTO  cjosi  >kuakoctu. CmadyuBaHUE,
KA PHBIC SBJICHUS. .
21 |Kpucrammueckue u amopdHble Tena. MeXaHW4ecKue CBOICTBa
TBEpIBIX Te. Pemenue 3amad.
22 | KontponbsHas pabora. 2
23 | 10.3 DjekTpUYeCTBO U MarueTusm (62 4.)
10.3.1.DqeKkTpocTaTuKa
ONEeKTPUUYECKU 3apsl. DNCKTpU3alusi.3aK0OH COXpaHEeHU 3apAa.
24 | IloBepxHOCTHast U 00bEMHAs INIOTHOCTH 3aps/a. 3akoH KyioHa.
Pemtenune 3amau.
25 | Onekrpuueckoe moie. OTHOPOIHOE M HEOTHOPOIHOE IIEKTPUICCKOE
nosie. HampspkeHHOCTD anekTpuyeckoro moss. [punamimn
CYNEPNO3UIIMH JIEKTPOCTATUUECKUX ToJieil. Perenue 3aaad.
26 | [loTox BeKkTOpa HAMPSHKEHHOCTH AIEKTPUUECKOro mois. Teopema
T"aycca.
27 | Pabora anexTpuyeckoro mos 1o nepeMelieHuto 3apsaaa. [lorenmman,
Pa3HOCTH MOTCHITMAJIOB YJIEKTPHICCKOTO ToJIs1. Permenne 3amay.
28 | OkBUNOTEHLIUATBHBIE TOBEPXHOCTU. CBSI3b MEXKAY HAPSDKEHHOCTHIO
U Pa3HOCTHIO MOTCHIIMAJIOB AJI1 OTHOPOIHBIX JIEKTPUUCCKUX MOJIEH.
29 |IIpoBOAHMKYU U AUDIAEKTPUKU B ANEKTPUUECKOM IIOJIE.
30 | Dnexrpoemkocth. Konaencaropsl. CoeqHeHNE KOHIEHCATOPOB.
Pemtenune 3amau.
31 | DHeprus sIeKTpUIecKoro moiis. Pemenue 3aqad.
32 | KonrpomabHas padoTa.
33 |10.3.2. IlocTOSIHHBIH TOK.
DneKkTpuyecKuid ToK. 3akoH OMa Il y4acTKa Lemu.
34 | CmemnraHHOE COCTMHCHHUE TTPOBOTHHUKOB. 1
35 | DneKTpoABMKYIIAS CHJIa U BHYTPEHHEE CONPOTUBIICHUE NCTOYHNKA
ToKa. 3axkoH OMa 14 IOJIHOH IIETH.
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36 | 3akons! Kupxroda.
37 | PaboTta m MOITHOCTH ANEKTPUUIECKOTO TOKA. 3akoH JIkoyis - JIleHra.
KoaddurueHT mone3Horo neiCTBYSI HICTOYHUKA TOKA.
38 | KonTpospHas pabota 2
39 | ®dusnuecknii npakTukyM (1049) )
«Ornpenenenue 3.1.C. U BHyTPEHHETO CONPOTUBIIEHHSI HCTOYHHUKA
TOKa»
40 | «OnpeneneHue MEKTPOEMKOCTH KOHIEHCATOPa 2
41 | «OmpeneneHusi COMPOTUBIICHUS MTPOBOTHUKA ITPH TIOMOIITH )
amIiepMeTpa u BOJIETMETPa»
42 | «OnpeneneHue yAeabHOTO CONTPOTUBIEHUS IPOBOIHUKAY 2
43 | «Ompenenenne OTHOCUTEIHLHOM BIIAYKHOCTH BO3TyXa 2
44 110.3.3. DaekTpUUYeCKHii TOK B Pa3IMYHBIX cpeaax
DIIeKTPpUIECKUN TOK B MeTaiuiaXx. CBEPXIPOBOIUMOCTb.
45 | DneKTpuYecKHii TOK B MOJIyNpOBOAHUKAX. [TomynpoBogHUKOBEIE
MIPUOOPEHL.
46 | DneKTpUYECKH TOK B pacTBOPAxX M pacliiaBax JIEKTPOIUTOB.
3aKkoHsbI 27eKTponn3a. Pemenue 3anad.
47 | DMeKTpUYIECKU TOK B Ta3ax. DJIEKTPUICCKUIN TOK B BAKyyMe.
DeKTpOHHO-TTy4YeBas TpyOKa.
48 110.3.4. MarHuTHoe moJie.
B3anMopeiicTBIE IPOBOAHUKOB C TOKOM, OTIBITHEI AMIiepa. BekTop
MarHUTHOM MHIYKIMU. MHAYKIMSI MATHUTHOTO IOJISt OECKOHEYHO
IPSIMOTO U KPYyTrOBOTO MTPOBOJTHUKOB ¢ TokoM. [IpaBmiio OypaBuuka.
49 | Cuna Amrmepa. [IpaBuo neBoit pyku. Cuna Jlopenta. /[Bmkenne
3apsbKEHHOM YacTUIBl B MAarHUTHOM moJie. Perenue 3amay.
50 | MarautHble cBoicTBa BemmecTBa. Temmneparypa Kropu. MarHuTHsIi
MOTOK.
51 |10.3.5. DnekTpoMarHuTHAS WHAYKIUAS
3aKOoH JIeKTpOMarHuTHON nHAykuuu. [Ipasuno Jlenna.
52 | SBnenue camonHIyKIuA. MTHAYKTHBHOCTD. DHEPTUS MAaTrHUTHOTO
1oJIs1. DJNEKTPOJIBUTATENb U JIEKTPOreHEPATOP MOCTOSHHOIO TOKa.
53 | KonrponbHas padoTa. 2
54 | 11.1. DnekTpoMarHuTHbIe Koedanusi. (144)
11.1.1. Mexanu4eckue KoJaeOaHUA
VYpaBHeHus U rpaduKku rapMOHUYECKUX Kosebanuil. CBoOOTHBIE U
BBIHYKJIEHHBIE DJIEKTPOMArHUTHBIE KOIEeOaH!sI. AHAIOTUH MEXITY
MEXAHHUYECKHMU H AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
55 | 11.1.2.91eKTpoMarHuTHbIE KoJIeOaHUsA
I'enepatop nepeMeHHOro TOKa. BEIHYXI€HHBIE AIEKTPOMAarHUTHBIE
kosiebanus. [lepeMeHHBIN TOK.
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56

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

57

3akon Oma 15 moc/IeJOBaTeIbHON DIIEKTPUUECKON TSN
MEPEMEHHOT0 TOKa, COIepKalllel aKTUBHOE U PEAKTUBHOE
COTIPOTHUBJICHUS. MOIITHOCTD IETH MTEPEMEHHOTO TOKA.

58

TpancdopmaTop. YcTpoiicTBO U MpUHLUI paboThl. Penenue 3amad.

59

[IpousBoacTBO, epeaaya U UCIIOIb30BAHUE IIEKTPUUECKON SHEPIUY;
Tpancpopmatop. [Ipon3BoACTBO 1 UCTIONB30BAHUE IITEKTPHUECKON
sHepruu B Kazaxcrane u B Mupe.

60

KonTponbHas paborta

61

11.2. D1eKTpOMATrHUTHBIE BOJIHBI. (4 )

11.2.1. BotHOBOE ABH:KEHHE

Yupyrue MexaHU4eCcKUe BOJNHEL. Y paBHCHUE OCTYIICH U CTOSYCH
BOJIHBL. PacrpocTpaneHne MEXaHMIECKUX BOJIH.

62

11.2.3. Dj1eKTPOMATHUTHBIE BOJIHBI
OCHOBHBIE CBOWCTBA BOJH. 3BYKOBBIE BOJIHBI. YIIBTPa3BYK.
PanuoBonHsL.

63

11.3.0nTHKA. (6 4)

11.3.1.BosiHoBasi onTHKA.

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

64

3aKOHEI OTpa’KCHHUA U NPCIIOMJICHUSA CBCTA. Or[pe):[eneHI/Ie
OTHOCHUTCJIBHOT'O ITOKA3aTEIId IIPEJIOMIICHUA CBETA

65

11.3.2. T'eomeTpuyeckas ONTHKA.
JIunzpl. @opmyina TOHKON TUH3BL. OnTHyeckre npuoopsl. I'na3. Ouku.

66

11.4. Dn1eMeHTBI TEOPUHU OTHOCHUTEIBLHOCTH. (2 1)

IMoctynatel Teopuu oTHOCcUTENbHOCTH. [IpeoOpa3oBanus JlopeHia.
DHeprus, UMITYJIbC U Macca B PEISTUBUCTCKON TUHAMUKE. 3aKOH
B3aUMOCBSI3U MACChI U SHEPTHU JIJISl MATCPUATBHBIX TEJ.

67

11.5. KBanrToBas ¢pusuka. (12 4.)

11.5.1. AToMHasi M KBaHTOBas1 (pU3UKA

®doroaddexT. 3akonsl potorddhekra. [Ipumenenne poroaddekra.
®DoToHBI. DHEPrus U UMIYNbC (POTOHA, pEIICHUE 3a/1a4.

68

Crpoenne atoma. OmeiTel Pesepdopma. KBanToBeie ocTymatel 60opa.
Jlazepsl.

69

Crnektpsl. Busl ciekTpoB. CieKTpaibHbII aHaIu3.

70

OTKpI:ITI/IC PaaANOAKTUBHOCTHU. EctectBennas u HUCKYCCTBCHHAs. 3aKoH
PaaoOaKTUBHOI'O pacliajaa. W3otomnsl. Pemenne 3agad.

71

11.5.2. ®u3ukKa aTOMHOIO siApa.
AromHoe spo. HykimoHHast MoJienb sipa. DHEpTHUs CBsI3U HYKJIOHOB B
siape. MeTo bl perucTpaliii MOHU3UPYIONUX U3TYUCHHH,

72

KouTponbHas paborta

nurToro

144

120

24
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3. Pe3yabTarhl 00y4eHHsI H KPUTEPHH OLICHKH

Ne | Hammeno Coaepsxanuepasaena PesynabTaTeiod | Kpurepuuonenku
BaHUe y4yeHHUs
pa3jiesioB

1 Mexanunka Ponp buzuku B |(OODBICHATD 1)Bricka3biBaeT CyKICHH
COBPEMEHHOM MUpe, | IBMXKEHUS Ten | o  pomu  Qu3ukd B
¢u3nyeckre BeNMWYUHBI U | 0e3 y4yeTa UX | COBpEMEHHOM MHUPE U
M3MEPEHUS: Macc U | aprTyMEHTHPYET
MOTPEIIHOCTH NeHCTBYIONIUX COOCTBEHHOE MHEHHUE;
(GU3MYECKUX  BEIWYHH; | HA HUX CHJL. 2) Omnpenenser
o0paboTka pe3ynbTaTOB 3aBUCUMBIE, HE3aBHUCHUMBIC
U3MEPEHUH;  OCHOBHBIE u KOHTPOJIHPYEMbIE
TOHSATHUS W ypPaBHEHUS (moCTOSIHHBIC)
KHHEMAaTUKH (bu3nYeCKre BETMYNHBI,
PaBHOYCKOPEHHOTO 3) BwmBomaur dopmyny
JIBUKCHHUS Tena; MepeMeIeCHHS npu
WHBapUaHTHbIE U PaBHOYCKOPEHHOM
OTHOCHUTEIIbHBIC JBUKCHUH Tena,
(U3UYeCKrUe BEJIUYUHBI, UCTIONB3Ys  TpadUuUuecKyro
MIPUHIIHIL 3aBUCUMOCTH CKOPOCTH OT
OTHOCHUTENIbHOCTH BpEMEHH;
lanunes;  xkuHeMaruka 4) IIpumensier
KPUBOJIMHEUHOTO KJIACCUYECKU U 3aKOH
JIBUKCHUSI;  JIBIDKEHUE CIIO)KEHHUSI CKOpPOCTeH U
Tena, OpOLIEHHOro TMOJ nepeMeneHui npu

YIJIOM K TOPU3OHTY.

Cuipl; CHOKEHHUE CHII,
3aKoHbl HpIoTOHA; 3aKOH
BcemMupHoOro Tirorenus;
MOMEHT WHEpLUU
aOCOJIIOTHO TBEPJIOTO
Tea; MOMEHT UMITYJIbCa;
3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCa U €T0
CBSI3b CO CBOWMCTBaMHU
MPOCTPAHCTBA; OCHOBHOE
ypaBHEHUE  JUHAMHUKHU

BpauaTeIbHOrO
JIBUKEHHUSL.

[MenTtp wmacc; BuAbI
paBHOBECHS.
3aKOHBI COXpaHEHUs
UMITYJIbCa u

MEXAHUYECKOW SHEPIruu,
UX CBS3b CO CBOMCTBaMH

MPOCTpPaHCTBA u

BPEMEHU.
I'mpponnnamuka;

JIAMMHApHOE u

peILIeHUH 3a]1a4;
5) Omnpenenser paguyc
KPUBU3HBI  TPACKTOPHH,
TaHT€HI[MAIIbHOE,
LEHTPOCTPEMUTENBHOE U
IIOJJHOE€ YCKOPEHHUs Telna
npu KPUBOJIUHEHHOM
JBYKEHUM,

6) Hccrnenyer TpakTopuio
JBYOKEHUS Tena,
OpOILIEHHOTO TOJ YIJIOM K
TOPU30HTY.

OOBSICHATE
JIBIDKCHHS — TEII
0oJ JCUCTBHUEM
MPUJIOKEHHBIX K
HUM CHJI W
3aKOHBI
HrroToHA;

1) CocraBiser
BO3MOXHBIE  QJITOPUTMBI
pereHus 3amaq npu
JIBIDKCHUH Ten o1
JNIEUCTBUEM  HECKOJBKHX
CHIT;

2) PackpsiBaeT
buznvecKuit CMBICIT
MHEPTHON u

rpaBUTALMOHHOMN Macc;
3) Ilpumensier  3akoH
BCEMHUPHOTO TSTOTEHUS
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TypOyJIeHTHOE TEueHHue
JKHUJIKOCTEH W Ta3o0B;

ypaBHEHUE
HEpa3pbIBHOCTH;
ypaBHeHue  bepnHynu;
noAgbeMHast cuia;
TEUEHUE BSI3KOU
KHUJKOCTH; bopmymna

Ctokca; o0TeKaHHe Tel.

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

5) IlpoBoauT aHamoruu

MEXIY bU3UIECKUMHA
BEITMYMHAMU,
XapaKTePU3YIOIIUMHU
MOCTYTaTEeNbHOE "

BpalmaTCJIbHOC NBUKCHU.

3HATh  YyCIIOBUS
paBHOBECHS
MaTepHalIbHBIX
Teln noJ
JIECTBUEM CHII,

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

2)[losicHsier ~ pas3nuuHbIE
BU/IBI paBHOBecCHS,
YCTaHABIIMBas TMPUYHHHO-
CIIEJICTBEHHBIE CBSI3H;

3) OmnpenensieT BETUYUHBI
CHJI ONBITHBIM IyTEM U

MIPOBOMT
AKCIIEPUMEHTAIBLHYIO
MIPOBEPKY 3aKOHa
CJIOKEHHMSI CUJL.

3HaTh 3aKOHBI | 1) PackpsiBaeT

COXpaHEHHUS coJiep>KaHue TTOHSTHS

UMITyJbCa U | UMITyJIbCa ¥ DHEPTHH;

TTOJTHOM 2) OObscHSET 3aKOHBI

MEXaHHYECKON | COXpaHEHUs HUMIyJIbca U

SHEPTUU AJIS TeN | SHEPTUu;

3aMKHYTOM 3) Ilpumenser  3aKOHBI

CUCTEMBbI COXpaHEHUS UMIyJbca U

TOOBIX MOJIHOM MEXaHUYECKON

pa3MepoB: KakK | DHEprMM TMpu  PEIIeHUU

TUTST YaCTHUIl | PACUETHBIX "

MUKpPOMHPA, TaK | SKCIIEPUMEHTAIBHBIX

U KOCMHUYECKHUX | 3a/1ad.

TeNl.

5) Hccnenosats | 1) OnuceiBaer

JBUKCHUSI JaMUHapHOE u

JKUOKOCTEHN "
ra3oB, KOTOpbIE
CBSI3aHbBI c
HaJI4IHEeM
BHYTPEHHETO
TPEHUSI  MEXIY
UX CIOSIMH |
C)KMMaeMOCTBIO.

TypOyJleHTHOE  TEUYCHHE
JKHIKOCTEH U Ta30B;

2) IlpumeHsieT ypaBHEHHUE
HEPA3PBIBHOCTH U
ypaBHEHUE beprymm
pu peleHnn
AKCIIEPUMEHTAJIbHBIX,
pacyeTHBIX u
KaueCTBEHHBIX 3ajau.

3) Ilpumensier dopmyny
Toppuuenu npu
peleHnn
SKCIIEPUMEHTAJIbHBIX,
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PaCUYCTHBIX n

KauCCTBCHHBIX 3aJa4.

2 TenaoBas
(pusuxa

OCHOBHBIE ITOJIOKEHUA

MOJIEKYJISIPHO-
KUHETUYECKON  TEOpuu
ra3oB M €€ OIIbITHOE
000CHOBaHHE;
TEPMOJIMHAMUYECKHUE
CUCTEMBI u
TEPMOIMHAMUYECKHUE
rapameTpsl;
PaBHOBECHOE U
HEPaBHOBECHOE
COCTOSIHUS
TEPMOJANHAMUYECKHUX
CHUCTEM,; TeMIeparypa
Kak Mepa  cpelHeu
KMHETUYECKON DHEpruu
TEIJIOBOTO JBUKEHUS
YacTHI] BELIECTBA;
HIEcATLHBIN ras;
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-
KMHETUYECKONM  TEOopuu
ra3os.

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

BuyTtpenusst sHeprus
UJI€aTbHOTO rasa;
TepMOJUHAMHUYECKas
pabora; KOJIMYECTBO
TEIUIOTHI; TETJIOEMKOCTh;
MEPBBII 3aKOH
TEPMOJIUHAMUKY;
MPUMEHEHHE IIEPBOTO
3aKOHAa TEPMOAMHAMHKHU
K n30IpoLeccam;
anuabaTHBIA  TMPOIIECC;
ypaBHeHue  Ilyaccona;
oOpaTuMble u
HeoOpaTHMBbIE MPOIIECCHI;
SHTPONUS; BTOPOU 3aKOH
TePMOIUHAMUKY;
KpYroBbIE€ IMPOLIECC U UX
KO3 PHUIHUEHT MOJIE3HOTO
nerictBus; Uk Kapno.
Hacemiennsrit "
HEHACBIIIIEHHBIN nap;
BIIAXKHOCTh BO3/1yXa;
¢da3oBble  TUArpaMMBI;
TpoMHast TOYKa;

1)3HaTh OCHOBBI
MOJIEKYIAPHO-
KHHETUYECKOU
TEOpPHUU Ta30B.

1) OnceiBaeT CBA3b
TEMIIEPATyphl CO CpeaHEn
KUHETHUYECKON dHEeprueu
MOCTYHaTCJIbHOI'O
JBUKEHHS] MOJIEKYJ;

2) IIpumeHsieT OCHOBHOE
ypaBHenue MKT mipu
pELIEHNN 3a1au.

2)UccnenoBath
ypaBHEHUE,
CBSI3BIBAIOIIHE
MeXTy coOoM
TEPMOIUHAMHYC
CKHE
MapaMeTphl.

1) [Ipumensier ypaBHEeHHE
COCTOSTHUS M/I€aJIbHOTO
rasa fpu peleHuu 3a1ay;
2) Onpenensier
3aBHCHUMOCTbH JaBJIEHUS OT
o0beMa Mpu MOCTOSTHHON
TeMrieparype (3aKoH
boiins-Mapuorra);

3) Omnpenensier
3aBHCHMOCTh 00BhEMa OT
TeMIIepaTyphl Npu
MOCTOSIHHOM JIaBJICHUH
(3akon I'eit -JIroccakaa);
4) Onpenensier
3aBUCHUMOCTbH JaBJIEHUS OT
TEMIIEPATypPHI IPU
MIOCTOSIHHOM 00beMe
(3akon llapns);

5) [IpumensieT razoBbie
3aKOHBI TIPU PEIICHUN
pacueTHBIX U
rpaduUecKux 3a/1au.

3)  OOBACHATH
SIBJICHUS,
CBSA3aHHBIE
B3aUMHBIM
MIpEBpAIICHUEM
MEXaHUYECKOU
U  BHYTpEHHEHU
SHEPIUuit u
nepenayen

BHYTPEHHEHN

SHEPIUU oT
OJIHOTO Tena K

JIpyroMy.

Cco

1) Ilpumensier dopmyy

BHYTPEHHEHN SHEPTUU
OJIHOATOMHOTO u
JIBYXaTOMHOT'O

uJeallbHOTO  raza IpHu
pelieHuu 3aj1ay;

2) [Ilpumenser mepBbIit
3aKOH TEPMOJUHAMUKH K
u3oIpoleccam U

annabaTHOMY MPOIIECCY;
3)  OnuceiBaer

TCIIJIOBOT'O ABUT'ATECIIA,

4) Ilpumensier ¢opmyiIy

kod(durmenrta
MIOJIE3HOTO

pELIECHNH 3a/1a4.

LUK
Kapuno nns  wumpeanbHOro

NENCTBUS
TEIUIOBOTO JABUTATEINS MPHU

4)  OOBACHATH
MCXaHHYCCKHUE
CBOICTBa
JKUOKOCTEHN "

1)Onpenensier
OTHOCHUTEIbHYIO
BJI&KHOCTH BO3JIyXa C
IIOMOIILI0 TUTPOMETPA U
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KPUTHYECKOE COCTOSIHUE
BEIIIECTBA,; CBOMCTBaA
MMOBEPXHOCTHOTO  CIOS
JKMJKOCTH; CMa4yMBaHUE;
KanuJUISIpHBIE  SIBJICHUS;
KPUCTAJUTMYECKUE u
amop(dHbIe Tena;
MEXaHWYeCKHEe CBOMCTBA
TBEPABIX TEJ.

ras3os, nx
JIBMJKCHHE n
JIBIDKCHHE

TBCPABIX TCII B
HHX.

MICUXPOMETPA;

2) Onpenensiet
kodurmeHt
MTOBEPXHOCTHOTO
HATSKEHUSI )KUIKOCTH
Pa3IMYHBIMH CIIOCO0AMU;
3) Paznmmuaer CTpyKTYpHI
KPUCTAITNYECKHUX U
aMop(HBIX TET HA
pUMepe Pa3InIHBIX
TBEPABIX TET;

4) Onpenensier MOAYINb

Onra npu ynpyroi
nedopManuu.
DJIeKTpH Onextpuueckuil  3apsg; | 1) 1) [Ipumensier 3akoH
YecTBO M | [IOBEPXHOCTHAs u | OnuceIBaThB3au | COXpaHEHUS
MarHeTu3M | oObeMHas IJIOTHOCTH | MOACWCTBUEHEN | 3JIEKTPUUECKOro 3apsiaa u
3apsna; 3aKOH | OJBMIKHBIX3apsi | 3axkoH Kynona npu
COXpaHEHHUS 3apsija; | OB. pEelIeHnH 3a/1ay;
3aKO0H Kynona; 2) IIpumeHsieT MpUHLIMII
ANEKTPUUYECKOE ToJIe; CYNEPHO3UINH [T
OJIHOPOJIHOE U OIIpeeICHUS
HEOJIHOPOAHOE HaMPSKEHHOCTH
NEKTPUUYECKOE T10JIE; AIEKTPUYECKOTO I0JIS;
HaNpsH>KEHHOCTh 3) PaccuuthiBaer
NEKTPUYECKOTO  TOJIS; MOTEHINAT U paboTy
MPUHLIMIT CYNEPHO3ULIUU AIEKTPUYECKOTO OIS
AJIEKTPOCTATUYECKUX TOUYCYHBIX 3aPsJIOB;
MoJIeH; TIOTOK BEKTOpa 4) Ilpumensier Gpopmyiry,
HaNPsHKEHHOCTH CBSI3BIBAIOLIYIO CUJIOBYIO U
ANEKTPUYECKOTO  TOJIS; SHEPreTHUECKYIO
teopema ['aycca; pabora XapaKTEPUCTHKHU
ANEKTPUYECKOTO TOJIS 10 ANEKTPOCTATUYECKOTO
NIEPEMELLEHUIO  3aps/a; MOJIs, TIPU PEUICHUU
MOTEHIINAT; pa3HOCTh 3azady;
MOTEHIMAJIOB 5) Omnpenenser
ANEKTPUYECKOTO  TOJIS; 3aBHCHUMOCTh €MKOCTH
SKBUIOTEHIHATIbHBIE KOHJIEHCAaTopa OT ero
MTOBEPXHOCTH; CBSI3b apaMeTpos;
MEXIy HaIpPsLKEHHOCTBIO 6) Ilpumenser Qopmyry
u Pa3HOCTHIO MOCJIEI0BATEIHLHOTO u
MOTEHIINAJIOB ISt napaieIbHOTO
OJTHOPOJHBIX COEIMHEHUS
NEKTPUYECKUX  TOJIEH; KOH/IEHCAaTOpOB npu
MIPOBOIHUKHU U pEelIeHnH 3a]1ay;
IHABIIEKTPUKU B 7)PaccunThIBa€TIHEPTHIOD
ANEKTPUYECKOM  TIOJIE; JIEKTPUYECKOT OTOJIS.
3IIEKTPOEMKOCTD; 2) 1) Ilpumenser 3akoH OMma
KOHJICHCATOPBI; OOBbsACHATB3aKO | UIsI ydacTKa LENu Co
COEIUHEHHE HBIITOCTOSIHHOTO | CMEUIaHHBIM
KOHJICHCATOPOB; SHEPTHs | TOKa. COETUHEHUEM
AIEKTPUYECKOTO TOJISL. MIPOBOJTHUKOB;
ONEeKTpUYECKUM  TOK. 2)  Uccnenyer  cBs3b

3akon OMa niig yyacTka

MEKY DJIEKTPOIBUKYILIECH
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LENH. CMenranzoe
COCIMHEHHE
MTPOBOTHUKOB.
DNeKTpOoABMKYIasl cuila
u BHYTPCHHEE
COMPOTHUBIICHUE
HCTOYHHMKA TOKa. 3aKOH
Oma Ij1d IIOJHOM IIETH;
3aKOHBI Kupxroda;
pabota W  MOUIHOCTH
AJEKTPUYECKOTO  TOKa.
3akon Jlxoyns - Jlenua.
Koaddurment
MOJIE3HOTO JIeCTBUSA
HCTOYHHKA TOKA.

DNEKTPUUECKUH TOK B
MeTalljiax;

CUJION W HampsHKEHUEM
npu
Pa3IMYHBIX PEKHUMax €ero
paboThl (pabouunii pexum,
XOJIOCTOM XOJ, KOPOTKOE

HCTOYHHKA

3aMbIKaHUE);

3) Ilpumensier 3akon Oma

JUISL TIOJTHOM I1ETIH;

4) DKCIIEpUMEHTAIILHO
onpenensier
ANEKTPOABIIKYILYIO CHITY
Y BHYTpEHHEE
COIPOTHUBIICHUE
MCTOYHUKA TOKA;

5) [IpumMeHsieT 3aKOHBI
Kupxrocga x
pa3BETBIECHHBIM

CBEPXMPOBOAUMOCTD; AIEKTPUUYECKUM LIETISIM;
ANCKTPUYCCKUNA TOK B 6) [Ipumensier hopmyibl
MOJYITPOBOJIHUKAX; paboThI, MOIITHOCTH U
MTOJTYITPOBOTHUKOBBIC Kod(urmenTa moye3Horo
puOOpEI; NENCTBUS UCTOYHUKA TOKA
ANEKTPUYECKUH TOK B IIpU PEIICHUH 3a]1a4.
pactBopax H paciuiaBax | 3) 3HaTh 3akoHbl | 1) HassiBaer BU/JIBI
JNIEKTPOJINTOB;  3aKOHBI [ O  BEJIIMYWHAX, | YACTHII, MEPEHOCSIINX
AIEKTPOJIN3A; XapaKTepHU3yIo ANEKTPUYECKUN 3apsi] B
ANEKTPUYECKUH TOK B | IMHX Pa3IMYHBIX Cpelax.
rasax;  OJICKTPUYECKHUH | DNMEKTPUYECKHil | 2) OnuceiBaer
TOK B BaKyyM€; | TOK. ANEKTPUYECKUH  TOK B
AIEKTPOHHO-Ty4YeBast MEeTaJUlaX W aHaJIU3UPYeT
TpyOKa. 3aBUCUMOCTH

MarnutHoe moIe, COMPOTHUBIICHUS oT
B3aNMO/IEIICTBUE TEMIIEPATYphI;
MPOBOJHUKOB C TOKOM, 3) OmnuceiBaeT
ONBITBI AMIepa, BEKTOP JNEKTPUYECKUA  TOK B
MarHUTHOM  MHAYKLHH, MOJIYITPOBOTHUKAX u
WHIYKIHST ~ MarHUTHOTO OOBSICHSIET  MPUMEHEHHE
oJIs OEeCKOHEYHO MOJTYITPOBOTHUKOBBIX
NpsIMOTO U KPYroBOTO puOOpPOB;
MPOBOJAHUKOB C TOKOM, 4) Hccnenyer
MIPaBUIIO OypaBumKa, BOJIbTAMIIEPHBIE
cwia Amnepa, IpaBHIIO XapaKTEPUCTUKUA  JIAMIIbI
JeBOM pyKH, cuiia HaKaJUBaHUs, Pe3UCTOpa U
Jlopena, JIBUKCHHE MOJIYITPOBOJIHUKOBOTO
3apsOKEHHOW 4YacTULbI B JIU0a;
MAarHUTHOM oJie; 5) OnuceiBaeT
MarHUTHbIE CBOMCTBa ANEKTPUYECKUH  TOK B
BElIeCTBa; TeMmIiepaTypa AIEKTPOJIUTAX u
Kropu. MIPUMEHSET 3aKOHBI
PabGora cunbl Awmrepa; 3JIEKTPOIU3a npu
MaTrHUTHBIN MHOTOK.; pelIeHnH 3a/1aY;
SIBJICHUE 6) DKCrepUMEHTAIBHO
3JEKTPOMArHUTHOM onpenensier 3apsn
UHIYKIINH; 3aKOH AJIEKTpOHA B  Mpoliecce

Ipunoxenue 33 k IIpukasy MOH PK ot 6 anpens 2020 roga Ne 130 Crpannna 12



3JIEKTPOMATrHUTHOMN
WHIYKIWH; IPaBuUIIo
Jlenma; SIBJICHUE
CaMOUHAYKIINH,
MHIYKTUBHOCTB; SHEPTHs
MarHuTHOI o I1OJIA;
ANEKTPOABUTATEND u
3JIEKTPOreHepaTop
MOCTOSIHHOTO TOKA.

AJEKTPOJIN3A;

7) OnuceiBaer
AJIEKTPUYECKUMA TOK B
ra3ax U BakyyMe;

8) OOBICHSIET NPUHIHUII
JNEUCTBUS W IPUMEHCHHE
3JIEKTPOHHO-TTY4€BOM
TPYOKH.

4)  OmnwuceiBaTh
BUJl  MaTepHH,
KOoTOpas
JNEUCTBYET
JBIOKYIIAUCS
3apsin
(IpOBOTHUKH C
TOKOM, Tena,
oOJagaronye
MarHUTHBIM
MOMEHTOM).

Ha

1) PackpriBaeT
(bu3HUECKUN CMBICTT
BEKTOpPa MarHUTHOM
WHIYKIINA Ha OCHOBE
COBpPEMEHHBIX
JOCTIDKCHUN TEXHUKH;

2) OOBSCHSET MPUHITUII
NEUCTBUSA
ANEKTPOU3MEPUTETHHBIX
npubopoB,
AJIEKTPOJIBUTATEIIECH;

3) Uccnenyer nelictBue
MarHMTHOT'O TOJIS Ha
IBUKYIIHECS 3apsHKEHHBIC
YaCTHUIIbI;

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

5) OOBACHATH
SIBJICHUE
JNEKTPOMAarHuT
HOU UHIYKIUU.

1) AHanmu3upyeT TPUHITUTT
JNEUCTBUSA
ANEKTPOMArHUTHBIX
npubopoB
(37IeKTpOMarHuTHOE pedie,
re’eparop,
TpanchopmaTop;

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

3) [IpoBoaut ananoruu
MEXK]1y MEXaHUYECKOU U
MAarHUTHOM 3HEPIUu;

4) Uccnenyet
JEACTBYIOLIYIO MOJIEIIb
ANEKTPOABUTATENS U
OOBSICHACT IOJyYCHHbIE
Pe3yNbTaThl, UCHOJB3YS
3akoH Dapajes u mpaBuio
Jlenna.
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4 deKkTpoMa
THUTHBIEKO
JedaHust

VYpaBHenuss u Tpaduku
rapMOHUYECKHUX
KoJIeOaHuH.

CBobOoHBIC u
BBIHY/ICHHbBIE
3JIEKTPOMAarHUTHbHIE
KOJIe0aHus; aHaJIOTUHU
MEXIy MEXaHHUYEeCKUMU
U 3JIEKTPOMarHUTHBIMU
KOJICOaHUSIMU.
I'eneparop nepemMeHHOTO
TOKA; BBIHYKJICHHbBIC
ANEKTPOMAarHUTHBIE
KoJIe0aHUs; TepeMEHHBIN
TOK; aKTUBHOE u
pEeaKkTHUBHOE
COMPOTHUBIICHUSI B IIEMH
MePEMEHHOT0 TOKA;
3aK0H OmMma VIS
MOCIE0BATEIbHOMN
AJIEKTPUYECKON e
MePEMEHHOT0 TOKA;
coZiepIKalllel akTUBHOE U
pEaKkTHUBHOE
COTIPOTUBIICHUS;
MOIIHOCTb enu
MIEPEMEHHOTO TOKa;
PE30HAaHC HAIPSDHKEHUN B
AJIEKTPUYECKON LI,
MIPOU3BOJICTBO, Meperaya
u UCIIOJIb30BaHUE
JJIIEKTPUYECKON DHEPIuH;
TpanchopmaTop;
MIPOU3BOJICTBO u
HCIOJIb30BaHNE
AJIEKTPUYECKON HSHEPruu
B Kazaxcrane u B Mupe.

1) OOBACHAITH

1) DKcriepuMeHTaIbHO,

NEPUOINYECKUE | AaHATMUTUYECKH U

M3MEHEHUS rpaduyecKy OMHUCHIBAET U

¢buzngeckoi UCCIIEyET

BEJIMYMHBI, rapMOHHYECKHE

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

MEXaHHYECKOe

TIBMDKEHUE.

2) OmnwuceBats | 1) HaszeBaer  ycioBus

NEPUOINYECKHUE | BOSHUKHOBEHUS

M3MEHEHUS CBOOOIHBIX u

3apsiia,  CHJIBI | BBIHYKJCHHBIX

TOKa U | KoJaebaHunii;

HaIpsDKEHUS, 2)[IpoBoaut AHaJIOTUH

COIPOBOXAAOII | MEXAY MEXaHHUUYECKUMU U

uecs 3JIEKTPOMArHUTHBIMH

B3alMHBIMU KoJ1e0aHUsIMU;

npespauienusm | 3) Mccnenyer

" SHEpTuu | rpaduUecKue

AJIEKTPUUYECKOTO | 3aBUCHUMOCTH 3apsiia u

U MarHUTHOTO | CUJIBI TOKA OT BPEMEHH

IIOJICH. IIOCPEICTBOM
KOMITbIOTEPHOTO
MOJICIIMPOBAHMUSL.

3) OmuceiBath | 1) Xapakrepusyer

BBIHYK/ICHHbBIE
AJIEKTPOMATrHUT
HBIE KOJIcOaHUs,
KOTOpbIE
BO3HUKAIOT IIOJ
TNIEUCTBUEM
BHEIIIHE,
MEPUOINYECKHU
U3MEHSIOMEHCS
OJIC.

MEPEMEHHBIN TOK,
UCIIOJIb3YS TaKue
(bu3HUYeCKre BETHUNHBI
KaK MepuoJi, 4acToTa,
MaKCUMaJIbHOE U

s pexTrBHOE/ NEHCTBYIONT
€e 3HAYCHUS HAMPSDKCHUS,
TOKa, 3JIEKTPOJIBHKYIIAS
CHIIa;

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

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

4) OOBACHSIET YCIOBHE
pe30HaHCa U HA3BIBAET
chepsl ero MPUMEHEHHUS;
5) Uccnenyer npuHIMI
paboTHI TEHEpaTopa
MEPEeMEHHOTO TOKa,
UCIIOJIB3YSI MOJIEINb
reHeparopa;

6) DKCNEPUMEHTATBHO
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ompenenseT YUCIIO
BUTKOB B 00MOTKax
TpanchopmaTopa;

7) OuenuBaet
MPEUMYIIeCcTBa "
HEJIOCTAaTKH  MCTOYHHKOB
AIIEKTPOIHEPTUU B
Kazaxcrane.

5 daekTpoma | Ympyrue 1) OmwuceBars | 1) Uccnenyer
THUTHBIE MEXaHHYECKHe  BOJIHBI; | KOueOaHus, o0pa3oBaHME CTOSYUX
BOJIHBI ypaBHEHHE Oeryiield U | paclpoCTpaHsIo | 3ByKOBBIX BOJH B BO3AYXE;
CTOSTYEN BOJIHBI; | IIHECSH B | 2) OOBsCHSIET MEXaHU3M
pacnpocTpaHeHue MIPOCTPAHCTBE C | 0Opa30BaHUs CTOSYUX
MEXaHHYECKUX BOJIH; | TCUCHUEM BOJIH, OTIPECIISET Y3Ibl U
uHTepepeHus BpPEMEHH. MyYHOCTH, UCTIOJIB3YS
MEXaHHYECKUX BOJTH; rpadUyecKuil METOS.
MIPUHITATT ['foiirenca; 3) Uccnenyer
T paKIus UHTEPPEPEHINIO OT IBYX
MEXaHUYECKUX BOJIH. HMCTOYHUKOB Ha
Wznyuenne u  mpuem MTOBEPXHOCTHU BOJIBI;
AJIEKTPOMArHUTHBIX 4) OOBSCHSIET MPUHIIUII
BOJIH; panuoCBs3b; ['roiirenca u ycioBus
JETEeKTOPHBIN Ha0II01eHUs
paMONPUEMHUK; TUQGPAKIIMOHHON KapTUHBI
aHaJIOTOBO-LIU(PPOBOIA MEXaHHUYECKHUX BOJIH.
npeoOpa3oBarTeb; 2) OmnwuceBath | 1) OOBSACHAET yCIOBHS
KAaHaJbl CBSI3M; CPEICTBA | paclpOCTPAHEH | BOZHUKHOBEHHUS
CBSI3U. ue  KoOJIeOAHW | SJEKTPOMArHUTHBIX BOJH
MIEPEMEHHOTO U OTHCHIBACT UX
3JIEKTPOMArHUT | CBOMCTBA;
HOoro mojis B | 2) OnuceiBaeT
MPOCTPAHCTBE. | MOAYJISIUIO U
JEeTEeKTUPOBAaHUE
BBICOKOYACTOTHBIX
ANEKTPOMArHUTHBIX
KoJIeOaHMii;
3) OOBsicHAECT TPUHIUTT
paboThI IETEKTOPHOTO
MIPUEMHHUKA;
4) OOBsCHSICT
MpEerMYIIeCcTBa Mepeiadn
curxaia B uupoBom
(dbopmarte B CpaBHEHUU C
aQHAJIOTOBBIM CHUTHAJIOM.
6 Onrtuka DneKTpoMarHuTHas 1) 3nath | 1) Ha3eiBaer
MIPUPO/IA CBETA; CKOPOCTh | 3aKOHOMEPHOCT | JTaOOpaTOPHBIH
CBETa; JIUCIIEPCUsI CBETA; | U aCTPOHOMUYECKUI
uHTepEepeHIusl  CBETA; | paCIPOCTPAHEH | METOJIbI ONPEICICHHUS
T paKIus CBeTa, | Ui CBETa, | CKOPOCTHU CBETA;
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nudpaKkIMOHHbBIC
PEIIEeTKH.

[MIpunmun  ['rolirenca;
3aKOH OTPaKEHUS CBETA;
MJIOCKKE W ChEepUIecKue

3epkaia; 3aKOH
MPEIOMJICHUS CBeTa;
MOJIHOE BHYTPEHHEE
OTpa)XEHHUE; MOCTPOCHHUE
M300paxeHUs B
cucTeMax JIMH3;

(dbopMyIia TOHKOW JTMH3HI,
ONTHYECKUE TPHOOPHI.

MPOLECCHI
B3aNMMOJICHCTBU
' CBeTa
BEIIICCTBOM,
MPUPOAY CBETA.

C

2) OOBACHSIET MPOIECC
pa3noxkeHus: 6eIoro cBera
MIPU MPOXOKJICHUH €TO0
gepes Mpu3My;

3) HazwBaeT ycioBus
HAOJIOICHUS
UHTEp(hEePEHITNOHHBIX
MaKCHUMYMOB H
MUHUMYMOB B TOHKHX
TJICHKAX B MPOXOJISIIEM U
OTpPaKEHHOM CBETE;

4) OOBsCHSICT
Tu(PaKIMOHHYIO KapTUHY
OT HUTH, IIENIH, KPYTIIOTO
OTBEPCTBUS, UCTIOIb3YS
Teoputo Openers;

5) DKcnepuMeHTaIBHO
OTIpEICTISICT NTTUHY
CBETOBOU BOJIHBI P
oMoy audpakinoHHON
pelIeTKH;

6) DKcriepUMEHTAJILHO
JIOKa3bIBaeT
ANEKTPOMATHUTHYIO
MIPUPOY CBETA MyTEM
aHau3a SBJICHUI
nHTEep(hEepeHITNH,
TUGPaKIIT 1
MOJIIPU3AIIUU CBETA.

2) OnucwBaTh
pacnpocTpaHeH
ue CBeTa,
ONHUpasiCh Ha
3aKOHBI
TE€OMETPHH.

1) O0bsicHsieT
3aKOHBIOTPAKECHUS
UTIPEIIOMIICHUS CBETA C
MTOMOMUIBIO TPUHIINIIA
I'tolirenca;

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

3) OOBscHsET
MIpEeUMyIIeCcTBa
ONTOBOJIOKOHHOM
TEXHOJIOTUH TpU
nepneaadye CBETOBBIX
CUTHAJIOB;

4) DKcniepuMEHTaJIbHO
oIpeseNnsieT IMOoKa3aTeib
MIPEIOMIICHUS CTEKJIa U
npenaaraeT MmyTu
YIIy4IIEHUS] TOCTAHOBKH
AKCIIEPUMEHTA;

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

7 9J1eMeHTBI
TEOPUUOTH
OCHTEJIbLHO
CTH

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

MaTCpHaJIbHBIX TCI.

1) 3HaTh
OCHOBBI TEOpUU
OTHOCHUTENIHOCT
.

1) ConocraBinsieT
MIPUHITATT
OTHOCUTEITbHOCTH
DWHIITENHA ¢ MPUHITUTIOM
OTHOCUTETbHOCTH
TI'anunes;

2) OOBsCHSET
PENSATUBUCTCKHUE

3¢ (HeKThI, HCTIONB3YS
MOCTyJaThl DUHINTEHA U

npeoOpaszoBanus Jlopenia,

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

8 KBanroBas
¢usuka

Bunnl W3J1y4YECHUN;
CHEKTpPbI; CHEKTpaJIbHbIE
anmaparsl,
CIIEKTpaJIbHBI  aHaJu3;
uH(paKpacHoe U
YIBTPaPHUOIETOBOE
U3IIyYEHUE;
PEHTTEHOBCKHE Ty4H;
IKanza
ANEKTPOMArHUTHBIX
U3JIy4CHU; TEIUIOBOE
U3ITy4EHUE; 3aKOH

Cretdana — bonbimana u
Buna;

yneTpaduoneToBas
karactpoda;  dopmyna
IInanka; GOTOHBI;
dboTorddexr;
MIPUMEHEHUE
dboTodrddekra; naBiacHUE
CBETA, XUMHUYECKOe
JIEUCTBUE CBETA;
PEHTTEHOBCKOE
U3ITy4EHUE; €IMHCTBO
KOPITYCKYJISIPHO-
BOJIHOBOM MPUPOIBI

cBera; onbIT Pesephopna
M0 paccessHuio anbQa-

YaCTHII; MOCTYJAThI
bopa; onbitel ®panka u
l'epua; MOHSTHUE 0
HeJIMHEHHOH OIITHKE;
J1a3ephl; BOJIHOBEIC
CBOICTBa JACTHIL;

TpyaHOocTH Teopuu bopa;
BOJIHBI 7 bpoiins.
EcrecTBennas

1) OOBACHATH
3aKOHBI
aTOMHOM u
KBaHTOBOM
buzuku;

1) OnuchiBaeT NpUHLHUIL
JEHCTBUS CIIPEKTaIbHBIX
anmaparoB 1 00JacTh UX
MIPUMEHEHUS;

2) Paznuuaer
ANEKTPOMAarHUTHBIE
U3ITy4eHUs TI0 UX MPUPOEC
BO3HHUKHOBEHHUS U
B3aUMOJICHCTBUIO C
BELIECTBOM;

3) [IpuMeHsieT 3aKOHBI
Credana-bonbivmana,
Buna u popmyny [Tnanka
JUIS. OIIMCaHMSI TETJIOBOTO
U3Iy4YeHUs1 aOCOIOTHO
YEepHOTO Teja U
000CHOBaHUS
yIbTpaduoIeTOBOM
KaTacTpo(sr;
4) OOBscHsET
doroaddekra,
MIPUMEPHI
MIPUMCHCHHS,
5)Ucnons3yer

ypaBHEHHE
IIpY pELICHNH 33]1a4;

6) OOBsICHIET TPHUPOLY
JaBJICHUA Ha
OCHOBEKBAHTOBOW TEOPUH

CBETOBOI'O

CBCTa;
7) OmnuceiBaet
XHUMHYECKOE JIeiicTBHue
CBEeTa Ha puMepe

¢doTocuHTE3a U MPOIECCOB

B (pororpadum;
8)

npupony
MIPUBOJIUAT
ero

3aKOHbI

doroaddexra "
OUHIITETHA

CpaBHuBaer
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pPaaOaKTUBHOCTE, 3aKOH KOMIIBIOTCPHYIO n

pPaOaKTUBHOTO MarHUTHOPE30HAHCHYIO

pacmaza; aToMHOE SApO; Tomorpaduio;

HYKJIOHHAsi MOJIEJIb S1Ipa; 9) [IpuBoaut

M30TOIBI; PHEPTUS CBA3U JI0Ka3aTeNIbHbIE PUMEPHI

HYKJIOHOB B SITIPE; MIPOSIBIICHUS

sJIepHbIE peaxkuuu; KOPIYCKYJISIPHOI u

HCKYCCTBEHHAs BOJIHOBOI MIPUPO/IBI

PaloOaKTUBHOCTD; AEKTPOMArHUTHOTO

JIeNIeHUe TSDKETBIX SIIep; U3ITy4CHUS;

LIEITHBIE siIepHBIE 10) O6BsicHsET

peaKkiuu;  KpUTUYECKas TUTAHETAPHYIO0 MOJEITh

Macca; Ouonoruueckoe aToMa Ha OCHOBE OIbITa

JeicTBHE Pesepdopna o

paZMOaKTUBHBIX JTy4eil; paccesiHuIo anb(a-4acTull;

3allUTa  OT paaualuy; 11) PackpsiBaer ycnoBus

SIICPHBIN peakTop; YCTOHYUBOTO

s IepHast OHEPreTHKA; CYIIECTBOBAHHSI aTOMa C

TEPMOSJIEPHBIE PEAKIIUH. MTOMOLIBIO MTOCTYJIATOB
bopa;

12) PackpbiBaeT mpupoy
JIMHEWYaThIX CIIEKTOPOB Ha
OCHOBE PHEPreTUYECKOM
CTPKYTYpBI aToMa
BOZIOPO/A;

13) OOBscHsieT
YCTPOMCTBO, MPHUHIIUI
NEUCTBHUS Jla3epa U

00OCHOBBIBAET
MIEPCTIEKTUBBI PA3BUTHUS
roJjiorpadum.
2) 3uats | 1) [Ipumenser popmyny
CTPYKTYPY, paZvoaKkTUBHOIO pacnaia
CBOMCTBA U | IIpU PEILLICHUY 3a/1a4;
B3aUMHbIE 2) Beruucnser 3HEpPruio
IIPEBPALLICHUS CBS3M aTOMHOTO sApa U
ATOMHBIX siIep U | OOBSACHSET TpaduUIecKyIo
apyrue 3aBUCHUMOCTb  YJEIbHOU
SIBJICHUS, SHEPTUU CBSI3U oT
IIPOUCXOJAIINE | MAacCOBOTO YUCIIA AAPA;
B MUKPOMHPE; 3) Hcmonws3yeT  3aKOHBI

COXPAaHEHHS MacCOBOIO M
3apsIoBOrO0  4Hceld IMpu
HaIMCaHUU SAICPHBIX
pEaKInH;

4) OObscCHSET TPUPOLY
AEPHOTO  CUHTE3a WU
€CTECTBEHHOI'O
paZlMOAaKTUBHOIO pacaja;
5) PackpeiBaer xapaktep
IBWDKEHUS  3apsyKEHHBIX
YacTUI B  MarHUTHOM
T10JIE;

OOBsicHsET MIPUPOTY,
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CBOMCTBA u
OMOJIOTHYecKoe JIelCTBUE
@, 1y W3Iy4YeHUuw;
OnuceiBaeT yCTpONCTBO U
MIPUHLIMI PabOTHI SAAEPHBIX
pEaKTopoB "
00OCHOBBIBAET
MEPCIIEKTUBBl  Pa3BUTHUSA
SIICPHOM YHEPTETUKH.

Ilepeyennb J1adopaTOPHBIX padoT:

JlaGopatopHas pabora Nel

«OmnpeneneHrne OTHOCUTEIbHOM BIAXKHOCTH BO3AYXa»

JlaGopatopHnas pabora Ne 2.

«Omnpenenenne yaeapHOTO COTPOTHBIICHUS TPOBOJHUKAY

JlaGopatopHnas pabora Ne 3.

«OmnpeneneHust COMPOTUBIICHUS MPOBOTHUKA IIPU TOMOIIY aMIIEPMETPa M BOJILTMETPa
JlaGopatopnas padorta Ne4.

«OmnpeneneHue dIEKTPOEMKOCTHA KOHAEHcAaTopay"
JlaGopatopnas pabora Ne 5.

«Omnpenenenne MEKTPOABIDKYIIECH CHIIBI U BHYTPEHHETO COMPOTHBIICHHUS NICTOYHUKA TOKA
JlaGopatopnas pabota Ne 6.

«BonpTaMnepHas XapaKTepHUCTHKA JIaMIIbl HAKAIMBAHUS, PE3UCTOPA U TTOTYTTPOBOJHUKOBOTO THOIA»
JlaGopatopnas pabora Ne 7.

«Omnpenenenne yCKOpEeHHUs CBOOOIHOTO NaICHNS TP TOMOIIM MasiTHUKA
JlaGopatopnas pabora Ne 8.

«Omnpenenenne ATMHBI CBETOBON BOJIHBI C TOMOIIBIO TU(PPAKIIHOHHON PEIIETKI
JlaGopatopnast pabora Ne 9.

«Habmonenne narepdepentnu, Tudpakivy U MOSIPU3AIIN CBETaY
JlaGopatopnas padora Ne 10.

«Ompenenenne MoKa3aTess MPETOMICHHS CTEKIa»

4. IlepeyeHb JUTEPATYPHI U CPEICTB 00yUEeHUSA

OcHoBHast
1. b.Kponrapr, /I.Kazax6aesa, O.MmanbekoB, T.KpicTayOaeB. ®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.AmmpoB. @usuka. lapcnuk. Apman-I1B. 2019.

JlonmoaHuTeabHas

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

2. C.TyskbaeB, IIl.TeinTaeBa, XX.bakeiHoB ~ COopHuK 3amay. Mekren. 2015.

3. H.3akupoBa, P.AmmpoB. ®uznka. Kuura g yunrens. Apman-I11B. 2019.

4. A.I1.PeivkeBuu. COopHUK 33134 1o pusuke. Anmatsl. Mektemn. 2011.

JlonoTHUTeIbHBbIE pEKOMEH1yeMble CpeIcTBa 00y4eHHs:
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- CIIPaBOYHO-MHCTPYKTHBHBIE TaOJIUIBI;
- MyJbTHUMEIUWHBIN IPOECKTOP;

- JINJAKTUYECKHE MaTEepHaIbI;

- KOMIIBIOTEPHBIN KJIacC.

KonTaktHas nHdopmarus npermnogaBaTens tein.: 87021140686

Knumenko N'anmnaa AnatoibeBHA e-mail:Klimenko1960@mail.ru
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