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IMosicuuTeaLHASA 3aNIMCKA

Cornacno yuebnomy miany [BOY COII Nel «OLl» n.r.t. CtpolikepaMruka Ha U3y4CHUE
¢u3uky Ha ypoBHE cpenHero obuiero oopazoBanus B 10-11 kmaccax 0TBOAUTCS 5 4acoOB B HEMIEIIO,
170 ywacoB B rox 3a 34 yueOnbix Hemenu wiu 340 uvacoB 3a aBa ronxa odydenus. Pabouas
nporpamma 1o ¢usuke st 10-11 kiaccoB (yriryOJieHHBINM YpOBEHB) COCTAaBIIEHA B COOTBETCTBUU
¢ tpeboBanusimu OI'OC k cTpykType M pe3yjibTaTaM OCBOCHHS OCHOBHBIX 00pa3oBaTelIbHBIX
porpaMM cpeanero odmiero oopazoBanus ¢ yuérom [IpumepHoil oOpa3oBaTeabHOM TPOrpaMMBI
CpemHero oOmero oOpa3oBaHUsA M IPOrpaMMbl CpenHero (IMOJIHOTO) oO0mero oOpa3oBaHUs
«®Dwusuka. 10-11kmaccel. YraybneHnHbeiii ypoBeHb», aBT. A.B.Kacesnos/coct. WU.I'.Bnacora. —
M.:lpoda, 2013.

YMK «®u3uka. 10 knacc. Yriiy0JieHHbIH YPOBEHb)

1. ®usuka. 10 knacc. YrinyOneHHbsli ypoBenb. YueOHuk (aBTop B. A. KacbsiHOB).
2.  O®wusuka. 10 kmacc. YrnyOneHHbI ypoBeHb. Metoanueckoe mocobue (aBTop B. A.
KacpsinoB).

3.  Owusuka. 10 xmacc. YriyOsneHHbIH ypoBeHb. Terpanp uid j1a00opaTOpHBIX paldoT
(aBTOpBI

B. A. Kacesnos, B. A. KopoBun).

4.  ®usuka. 10 knacc. YrinyOneHHbI ypoBeHb. KoMIiekT TeTpaaeit st KOHTPOJIbHBIX
pabot (aBTopsl B. A. KacesiHoB, JI. I1. Mommeiiko, E. D. Parouns).

5.  ®wuzmka. 10 kinace. Jlunaktudyeckue marepuansl (aBTopsl A. E. Mapom, E. A.
Mapon)

YMK «®u3uka. 11 kiaacce. Yriy0JeHHbIH YPOBEHb)

1. @wusuka. 11 knacc. Yriy0saeHHslii ypoBeHb. YueOHuk (aBTop B. A. KacbesHOB).
2.  @wusuka. 11 knacc. YrayOneHHbIH ypoBeHb. MeToauueckoe nocobue (aBrop B. A.
KacwsinoB).

3.  ®usuka. 11 kmacc. YrayGneHHblil ypoBeHb. Terpanb [uist 1abopaTOpHBIX padOT
(aBTOpBI
B. A. KacesHos, B. A. KopoBun).
4.  ®usuka. 11 knacc. YrinyOneHnHslil ypoBeHb. KomruiekT TeTpaneil 115 KOHTPOJIbHBIX
pabort (aBTopsl B. A. Kacesnos, JI. I1. Momueiiko, E. O. PatOuins).
5.  ®wusuka. 11 knace. ugaktuueckue matepuaisl (aBTopsl A. E. Mapow, E. A.

Mapon)

COJAEP)KAHUME KYPCA

(npaxmuueckas uacms (1adopamopusie padomovl, ONbINbLL U OEMOHCMPAYULL) YUEOH020
codepircanusn npeomMema ycuiena MamepuaibHo-mexuuieckou oasoi yenmpa « Touka pocmay,
UCROIb3YEMO20 01 Peanu3auuu 00pazoeamenbHvlX RPOZPAMM 6 PAMKAX NPENOOACAHUA
duszuxu)



10 xnacc (170 4, 54 B Henento)
BBEJEHUE

QDu3uka 6 no3HAHUU 6eUleCmea, nojsi, NPOCMPAHCMEA U 8DEMEHU
Urto usyvaer pusuka. OpraHbsl 4YyBCTB KaK UCTOYHUK MH(GOPMAIIUU 00 OKpYKArOIeM MHUPE.
®dusznyeckuit skcnepuMent, teopusi. Dusznueckue monenu. Maest aromuzma. OyHaaMeHTAIbHBIE
B3aMMOJICHCTBHSL.

MEXAHUKA

Kunemamuka mamepuanbnoit mouxku

Tpaektopus. 3akoH aBwxkenus. [lepememenue. [1yts u nepememenue. Cpennsis myreBas
CKOpPOCTh. MTrHOBEHHAast CKOPOCTh. OTHOCHUTEINIbHASI CKOPOCTH ABMXKEHUs Tel. PaBHOMEpHOE
NpSIMOJIMHEIHOE JBUKEHUE. Y ckopeHue. [IpsimonuueliHoe ABUKEHUE C TOCTOSHHBIM
yckopeHnueM. PaBHonepeMeHHOE psiIMOJIMHEHHOe aBrkeHne. CBoOOAHOE MaieHue Tell.
OnHomMepHOE JBUYKEHHUE B MOJI€ TSHKECTH MPY HATMYMK HaYalIbHOM CKOpOCTH. bamumcTruueckoe
nBrxkeHne. KnneMaruka neprouieckoro ABMkeHus. BpamarenbHoe u KonedarensHoe
JBIDKEHHUE MAaTepUATIbHON TOYKH.

dpoumanvuvie 1a60pamopHvle padombl
N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

I/I3yquI/Ie JABHMXXCHUA TCIIA, 6p0H_IeHH01"O TOPU30OHTAJIbHO.

JAuHaMuKa MaTepHAJIbHONA TOYKH
[Ipunnnn otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HerotoHna. Bropoii 3akoH HeroToHa.
Tperuii 3akoH Herorona. ['paBuTanimonHas cuia. 3aKkoH BCEMUPHOTO TAroreHus. Cuia TSKEeCTH.
Cuna ynpyroctu. Bec tena. Cuna tpenus. [Ipumenenne 3akonoB HproToHa.
Dponmanvusie 1abopamopHsie pabombl

N3mepenue kodpduureHTa TpeHUs CKOJbKEHUs. J[BUKEeHHe Tesa Mo OKPYXHOCTH IMOJ
JEUCTBUEM CHJI TSKECTH U YIIPYTOCTH.

3aKOHBI COXpaHeHUs
Hmnynbc MmaTepranbHON TOUKH. 3aKOH cOXpaHeHus umiyibsca. Padora cuibl. [loTeHnmanbHas
sHeprus. [loTeHnnanpHas SHeprys Teja Ipu TPaBUTAllMOHHOM U YIIPYTOM B3aUMOJICUCTBUAX.
Kunernueckast sneprust. MoIHoOCTb. 3aKOH COXpaHEHUsI MEXaHHUUECKOW YHEPTUu. AGCOIIOTHO
HEYIPYroe u abCOJIOTHO yIIPYroe CTOJIKHOBEHMSL.

JAnHamMuKa Nepruoau4ecKoro ABMKeHUs
JIBukeHue Ten B rpaBUTallnOHHOM Tonie. KocMmuueckue ckopoctr. JlnHamMuka cBOOOTHBIX
kosnebanuii. KonebarenpHas crcteMa Mol AeMCTBHEM BHEUTHUX CHJI, HE 3aBUCAIINX OT BpEMEHHU.

Brinyxnennsie konebanus. Peonanc.
@ponmanvuas rabopamopras paboma IIpoBepka 3aKOHA COXPAHEHMs YHEPTUM NPU
JEUCTBHUU CHJI TSKECTH U YIIPYTOCTH.



CTATUKA

Ycaopue paBHOBCCHUSA JIA MOCTYNATCIIbHOI'O ABUKCHUS. VYcaopue PaBHOBCCUSA JIA
BpamaTCJIbHOI'O ABUXKCHUA. IIneyo m MOMEHT CHIIBI. HCHTp TAXKCECTHU (HCHTp MaCC) CHUCTEMBI
MaTCpHAJIbHBIX TOYCK U TBECPAOIr'O TCJIA.

PEJATUBUCTCKAS MEXAHUKA
IlocTynarsl cHenManbHOM TEOPUM OTHOCUTEIBHOCTH. (OTHOCUTEIBHOCTH BpPEMEHHU.
3aMeUIeHHe BpEMEHH. PelATUBUCTCKHN 3aKOH CII0KEHUS CKOPOCTEeH. B3auMOCBs3b dHEPrUM U
MAacCCBl.

MOJIEKYJIAPHASA ®PU3UKA MonekyasipHasi CTPYKTYpa BelecTBa
Crpoenue aroma. Macca atoMoB. MossipHas Macca. KonmuuecTBo BemiecTBa. ArperaTHble
COCTOSIHUS BEILECTBA.

MKT upaeajbHOro rasa
Pacnipenenenue Monekys uieanbHOro ra3a B mpocTpaHcTBe. Pacnipenenenue Monexysn
uJeanbHOro rasa no ckopoctsm. Temneparypa. [llkanel Temneparyp. OCHOBHOE ypaBHEHHE
MOJIEKYJIIpHO-KMHETHYECKON Teopun. Y paBHeHue Kitaneipona— MeHnneneesa. M3omnpoiieccsl.
N3orepmuueckuii nporecc. M306apubrit nmpouecc. M3oxopHsIit mporiecc.
®@ponmanvuas 1abopamopuas paboma

W3yuenne n30TepMUUECKOro MpoLecca B rase.

Tepmoaunamuka
Buytpennss sneprusi. Pabota raza npu pacmupenun u cxaruu. Pabora raza npu
n3onpotueccax. [lepsplit 3aKkoH TepMoguHaMuky. [I[pumMeHeHne nepBoro 3akOHa TEPMOJIMHAMUKHI
JUTSE U30TpolieccoB. AnuabatHelil mpouecc. Temnossie ABuratenu. Bropoit 3akon
TEPMOANHAMUKH.

AKuakocts 1 nmap

®da3oBbIi nepexoa nmap — kujakoctb. Mcnapenue. Konpencanus. /[aBneHue HaChILIEHHOTO
napa. Bnaxxnocts Bo3nyxa. Kunenue xuakoctu. [lopepxHocTHOE HaTsbkeHne. CMayrBaHUE.

KanmmisapHocTs.
@ponmanvras nabopamopras paboma

I/I3y‘-ICHI/IC KalmWJUIAPHBIX HBHCHHﬁ, O6YCJ'IOBJ'ICHHBIX MOBCPXHOCTHBIM HATAKCHUEM KUIAKOCTH.

Teepaoe Teno
Kpucrannuzanus u nasieHne TBepAbiX Tesl. CTpyKTypa TBEpAbIX Ten. Kpucramueckas
pemrerka. MexaHu4deckue cBOMCTBa TBEPAbIX Tel. Pponmanvhasn 1abopamopuas paboma
H3MmepeHne yaeapHOM TEMI0EMKOCTH BEIECTBA.



MexaHnnuyeckue BOJHbI. AKYCTHKA
Pacnpoctpanenue BoH B ynpyroi cpeae. Otpaxkenue BoJiH. [lepuoauueckue BosiHbl. CTogune

BOJIHEIL. 3BYKOBBIC BOJIHEIL. BricoTa 3Byka. Dddekt lormrepa. TeMOp, TpOMKOCTH 3BYyKa.

QJEKTPOAUHAMMUKA Cuibl 3J1€eKTPOMATHUTHOTO B3aUMO/1eCTBHSI
HeIoOJABUKHBIX 3aPs/10B

Onexktpuueckuit 3apsia. KBantoBanue 3apsijia. DiIeKTpu3anus Tejl. 3aKOH COXpaHEHHUS 3apsia.
3axoH Kynona. PaBHoBecue craTuueckux 3apsa0B. HanpsskeHHOCTD 31EKTPUYECKOTO MO,
JIuHUM HaMPsHKEHHOCTH AJIEKTpocTaTuyeckoro nosst. [Ipuninun cyneprno3unuu
ANEKTPOCTATUYECKUX MOJICH. DIEKTPOCTATHUECKOE TOJIe 3apssKeHHOM chephl U 3apsHKeHHON

IIJIOCKOCTH.

JHeprus 3J1eKTPOMATHUTHOI0 B3aMMO/1eliCTBHSA HENMOABHKHBIX 3apPsi/10B
Pabora cun snekrpocraTryeckoro moist. [loTeHnman 3meKTpocTaTHdecKkoro nois. PazHocts
noTeHuuanoB. Mi3MepeHune pa3HOCTH MOTEHIIHANIOB. DIEKTPUUECKOE TOJIE B BEIIECTBE.
JWdIeKTpUKU B SJIEKTPOCTATHUECKOM M10Je. [[pOBOJHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
Pacrnipenenenue 3aps0B 10 MOBEPXHOCTH MPOBOJHUKA. DIECKTPOEMKOCTh YEAUHEHHOTO
IIPOBOAHMKA U KOHJeHcaTopa. CoeAMHEHNE KOHAEHCATOPOB. DHEPrHsl 3JIEKTPOCTATUYECKOTO

[1OJIAL.
OO0BemMHas MIIOTHOCTh SHEPTUHU, HTEKTPOCTATUUECKOTO MMOJIS.
Dpoumanvuvie 1abopamopHvle pabomsi

W3MepeHue 31eKTpOEMKOCTH KOHIEHCATOPa.

Pusnyeckuil npakTukym PesepBHoe Bpems

11 knacc

(npaxmuueckasa uacms (1ad6opamopHsle padonvl, ONbINbLL U OEMOHCMPAUULL) YUEOHO20

cooepicanus npeomema yCuieHa MamepuaibHo-mexnuyeckou oazou yenmpa « Touka pocmay,

UCROIBb3YeMO20 015 peanu3ayuu 00pa3o6amenbHylX NPOZPAMM 6 PAMKAX RPENOOAGAHUS
duzuku)

(1704, 54 6 nHeoenro)

IJIEKTPOANHAMMUKA IlocTOSIHHBIN 3JIEKTPHYECKHI TOK
OnekTpuyeckuit Tok. Cuna Toka. MctouHuk Toka. ICTOYHMK TOKa B AJIEKTPUYECKOM LETH.

3akon Oma 1J11 OJHOPOAHOTO MPOBOAHMKA (yuacTka menu ). COnpoTUBICHUE MPOBOIHUKA.
3aBUCHMOCTH yJIETTLHOTO COTIPOTUBIICHUS MMPOBOIHUKOB M TIOTYIIPOBOAHUKOB OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. CoeIuHEeHUs MPOBOJAHUKOB. PacueT conpoTUBIICHUS 3JIEKTPUUECKUX
ueneil. 3akoH OMa 11 3aMKHYTOM 11enu. PacdeT cuiibl TOKa M HANIPSKEHUS B DJIEKTPHUYECKUX
uensax. M3mepenue cuibl Toka U HanpsbkeHus. TennoBoe JeHCTBUE AIEKTPUUECKOT0 TOKA. 3aKOH
Jxoyns—IJlenna. [lepenaua MOIIHOCTH AIEKTPUIECKOTO TOKA OT HCTOYHHUKA K MIOTPEOUTEITIO.



DJIEKTPUUYECKUH TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIUTOB.
@poumanvhele 1abopamopHule pabomel ViccaenoBanue
CMEIIaHHOTO COEIMHEHUS MPOBOAHUKOB. M3yueHue 3akoHa
OmMa 11 MOJTHOU IENH.

MarxnuTHoe 1moJjie
MaruutHoe B3auMojeicTBiEe. MarHuTHOE T0JI€ JIEKTPUUECKOT0 TOKA. JIMHUM MarHUTHOU
MHAYKIUU. JleficTBUe MarHUTHOTO MOJIsi Ha POBOJHUK ¢ TOKOM. Cuiia Amriepa. Pamka ¢ TOKOM B
OJIHOPOJTHOM MarHUTHOM ToJie. J{elicTBre MAarHUTHOTO OIS Ha IBYDKYIITUECS 3apsHKCHHBIE
gactunbl. Cuna Jlopenma. Macc-cniektporpad u nukinoTpoH. [IpocTpaHcTBEHHBIE TPACKTOPUU
3apsOKEHHBIX YaCTHIl B MArHUTHOM T0Jie. MarHUTHBIC JIOBYIIKH, pagHalldOHHBIC MMOsica 3EMIIH.

BSaHMOHeﬁCTBHe OJICKTPHUYCCKUX TOKOB. MarauTHBIH IMOTOK. BHepFI/Iﬂ MAarduTHOI'O I10JIA TOKaA.

MarunuTHoe nosie B BeuiecTse. GeppoMarHeTusM.

DJIeKTPOMATrHEeTU3M
3I[C B IIPOBOJHUKEC, ABHXXYUICMCA B MArHUTHOM II0JIC. 3JI€KTpOMaFHI/ITHa$I HUHAYKIUSL.
CrniocoOsI nonydeHus uHAY- HUOHHOTO ToKa. OnbiTel ['enpu. Mcnons3zoBanue
AJIEKTPOMArHUTHOW MHIYKIMH. | eHepupoBaHUE NIEPEMEHHOTO 3JIEKTpUYecKoro Toka. [lepenada
AJIEKTPOIHEPTHU HA PACCTOSIHUE.

@Dponmanvras nrabopamopnasn paboma VI3ydeHue sSBICHUS
ANEKTPOMArHUTHOM UHYKITHH.

IMenn mepeMeHHOT0 TOKA
BekTopHble AuarpaMMBl Ui ONIMCaHUs IEPEMEHHBIX TOKOB U HallpsDKEHU. Pe3ucTop B nenu
nepeMeHHoro Toka. KonaeHcatop B 1ienu nepeMeHHoro Toka. Karyika nHIyKTUBHOCTH B LN
nepeMeHHOro Toka. CBOOOJHbIE TApPMOHUYECKHE AIEKTPOMArHUTHbIE KoJeOaHus B
kosiebaTesibHOM KOHTYpe. KoneOaTenbHbIi KOHTYp B LIENU IEpEMEHHOro Toka. [IpuMecHslit
MOJIyIIPOBOJJHUK — COCTaBHAas 4YaCThb DJIEMEHTOB cXeM. 1101y pOBOIHUKOBBIN JUO.
Tpanszucrop.

AJIEKTPOMATI'HUTHOE U3JIYYEHUE MH3ny4yenue u npuem
3JIeKTPOMATHUTHBIX BOJIH paguo- 1 CBY-1nanazona
DneKTpOMarHuTHbIE BOJHBL. PacnpocTpaneHue 3eKTpOMarHUTHBIX BOJIH. DHEPrus,
IIEpeHOCUMast 2JIEKTPOMAarHUTHBIMU BOJIHAMU. /{aBieHNe U UMITYJIbC 2JIEKTPOMAarHUTHBIX BOJIH.
CriexTp 271eKTpOMarHuTHHIX BosiH. Pagno- 1 CBY-BoiHbI B cpencTBax cBs3u. Paguorenedonnas
CBsI3b, Pa/INOBEIIAHNE.

I'eomerpuyeckasi onTuKa
[Tpunuun INoiirenca. Otpaxenue BonH. [Ipenomiienne BonH. Jucnepcus csera. [loctpoenue
n300paxkeHU U Xo/a Jiyuel npu npenomiieHuu ceeta. JInuzel. Cobuparoniye JuH3bL.
N300paxkenue nmpeamera B coouparoieit munze. Gopmyrna TOHKON coOuparoeil TUH3BI.
Pacceusaronue muH3b1. M300paxkeHne mpeaMera B paccenBaroleit ima3e. ®oKycHoe paccTosHue
Y ONITUYECKAs CUJIa CUCTEMBI U3 IBYX JIMH3. Uel0BeUeCKUi I71a3 KaK ONTUYECKAs CUCTEMA.
OnTuueckue MpudOpPsI, YBEIUUNUBAIOIINE Yrodl 3peHus. Ppoumanvuas 1abopamopras paboma



I/I3Mep€HI/Ie MOKas3aTeiid MPCJIOMIICHUSA CTCKIIA.

BouaHoBas onTHKAa

Wutepdepennys BonH. BzaumHoe ycuiieHne u ocinabieHue BOJIH B IPOCTPAHCTBE.
Wntepdepennus ceeta. [Judpakuus csera. udpaxnuonHas pemietka. @DpoumanbHble
JnabopamopHtvle pabomuol

HabGmonenne mHTepdepeHuun U audpakiuu cBeTa. M3MepeHwe IIUHBI CBETOBOM
BOJIHBI C IOMOIIBIO TUGPAKITNOHHOMN PEIIETKH.

KBanroBas TEOPUHA FJICKTPOMATHUTHOI'0 U3JIYYCHHUA U BeIIECTBA

Temnooe nznyuenue. ®orordpdexr. KopmyckynsipHo-BoIHOBOM Ayanu3M. BomHoBbIe
cBoiictBa yactuil. Ctpoenue atoma. Teopus aroma Boopoaa. [lornomienre u u3nyyeHue cpera
atomoM. Jlazepsl. DIeKTpUUECKUi pa3psij B ra3ax.

®dponmanvuas 1abopamopuas paboma

Habnronenne muHEHYaToro v CIUIOIIHOTO CIIEKTPOB UCITYyCKAHUSI.

®U3UKA BBICOKUX D)HEPTUIl ®u3nka aTOMHOr0 siapa

CocraB aToMHOTrO s11pa. DHEprusl CBsI3U HYKJIOHOB B sA1pe. EcrecTBeHHas
PAAOAKTUBHOCTD. 3aKkoH pPaaroOaKTUBHOI'O paciiaaa. I/ICKyCCTBeHHaﬂ PaaOaKTUBHOCTD.
Hcnonp30BaHne 3HEPIUM AENICHUS sAep. S aepHas sHepreTuka. TepmosnepHslii cuHTes. SnepHoe
opyxue. buosorndyeckoe 1elcTBUE paJuOaKTUBHBIX U3JIyYCHHM.

@ponmanvrasn 1abopamopHas paboma

N3ydeHnue B3aMOJEHCTBUS YaCTULL U SIIEPHBIX peakiui (1o ¢pororpadpusim).

JJieMeHTapHbIe YacTHIbI
Knaccudukanusa sneMeHTapHbIX dacTull. JlenToHbl Kak (yHIaMEHTaJbHbBIE YaCTHUIIBI.
Knaccugukaius u cTpykTypa agpoHoB. B3anmoaelicTBie KBapKoB.

SJIEMEHTDBI ACTPO®PU3UKU DsBosrounsa Beearenuoit

CrtpykTypa BceneHHOH, ee paciinpenue. Paz0eranue ranaktuk. 3akoH Xa00ua.
Kocmonornyeckas moaens panHeit Becenennoil. Opa nsnydenuns. HykiieocuHTes B paHHeR
Bcenennoii. O6pazoBaHne acCTpPOHOMUYECKUX CTPYKTYP. DBOIOIHS 3B€3/1 U BOJIIOLUS
Conneunoii cucremsl. Opranudeckast )Ku3Hb BO BeeneHHoOM.

OBOBIIAIOHIEE TIOBTOPEHUE Beenenune
@du3Kka B IO3HAHUU BEILECTBA, MTOJIs, IPOCTPAHCTBA U BPEMEHH.
Mexannka KuHemaTnka paBHOMEPHOTO JIBUKEHUS
MaTepuaabHON TOYKH.

KunemaTuka nepnoandecKkoro IBMKEHUS MaTEPUAIBHON TOYKH.
JlnHaMyKa MaTepHATIbHON TOYKH.

3aKOHEI COXpPaHCHUH.



JlnHamMuKa NepruoaMYeCKOro IBUKEHUS.
Cratuka
PenstuBucTCKasg MEXaHHUKA.

Mouekyiasippass  (pu3nKa MonexyispHas
CTPYKTypa BeulecTBa. MOJIEKYISIPHO-KUHETUYECKAS
Teopus uacanbHoro raza. TepmoanHamuka. KuakocThb
U map.

TBepaoe Teno.
MexaHnu4eckue BOJIHbI. AKYCTHKA.

DJIeKTPOAMHAMHUKA

CuJIbI 3JIEKTPOMArHUTHOTO B3aUMO/JICHCTBHS HEMOJIBUKHBIX 3aPsI0B.
DHeprus AJIEKTPOMArHUTHOTO B3aMMOICUCTBUS HEMOABIXKHBIX 3apsi/I0B.
3akoH Oma.

TemnoBoe neficTBUE TOKA.

CuJibl B MArHUTHOM IIOJIE.

DHeprusi MarHuTHOTO MOJIs.

DNEeKTPOMArHeTU3M.

[lern nepeMeHHOrO TOKA.

BﬂeKTPOMaFHHTHOE U3J1y4YeHue

N3nyuenue u npuem 3J1eKTpOMarHUTHBIX BOJIH paano- 1 CBY-auanas3oHa.
OTtpaxkeHue U MpeIoMIIEHUE CBETA.

Ontuyeckue mpuOOpPHI.

BonnoBas onTuka.

KBaHTOBas TeOpus JIEKTPOMAarHUTHOIO U3ITyYEHHS U BEILIECTBA.

PDu3uKa BLICOKHX JHEPIrui

®du3uka aTOMHOTO sapa. 9HeMeHTapHBIe YaCTHUIIBI.

Pu3nyecKuil MPAKTHKYM Pe3epB BpeMeHHu

YyeOHo-TeMaTHYECKHIi IJIAH

Ne Hassanmue pa3saena KosnunuyectBo | Konrpoabnsie | JIaGopaTtopHsbie,
pasnena 4acoB padoThI NpaKTHYecKue
padoTsI
10 knacc
. BBenenne 3 _
. Mexanuka 66 5 5
Kunemaruka MaTepuasbHOM TOUKH 23 1 2




JlnHaMuka MaTepHaIbHON TOYKH 12 1 2
3aKOHBI COXPAHCHHS 14 _
JlvHamuKa nepuoan4ecKoro 7 1 1
JIBUKCHHUS
Craruka u) 4 1 _
PenstuBucTCKas MexaHUKa 6 1 _
Il. Mouiekyasipuas puszuka 49 4 3
MonekyigpHas CTpyKTypa 4 _
BEIIIECTBA
MKT wuneansHOTO rasa 14 1 1
TepmonuHamuka 10 1 _
JKunkocth 1 ap 7 1
TBepaoe Temno 5 1 1
MexaHuueckre BOJIHbI. AKYCTHKa 9 1 _
V. DJIeKTPOCTATHKA 25 2 1
Cuuibl 3JIEKTPOMarHUTHOTO 11 1 _
B3aMMOJICHCTBHS HETIOABMKHBIX
3apsoB
DHeprus MeKTPOMarHuTHOTO 14 1 1
B3aMMOJICHCTBYS HETIOBMKHBIX
3aps/10B
V. JlabopaTopHBIi NPAKTHKYM 20 10
VI. Pe3epBHoe Bpemsi (M Torosoe 7112 1
NMOBTOPEHME)
Hroro 170/175 11 19
11 knacc
l. DJIeKTPOAMHAMHUKA 51 5 3
[TocTOSIHHBIN NEKTPUYECKUI TOK 19 2 2
MarunuTHoe nosue 13 1 _
JJIEKTPOMAarHeTu3mM 9 1 1
[lenu mepeMeHHOr0 TOKa 10 1 _
1. DJIeKTPOMArHUTHOE U3JIyUYeHHUe 43 4 4




M3nydeHue u npuem 7 1 _
PIEKTPOMArHUTHBIX BOJIH PaIio- U
CBY-nuanazona
['eomeTprueckas onTuka 17 1 1
BonHoBas onTHka 8 1 2
KBanToBas Teopust 11 1 1
PIEKTPOMArHUTHOTO U3ITy4EHUs U
BelIeCTBA
1. DuU3UKa BLICOKUX JHEPIrui 16 1 1
dusrka aTOMHOTO siIpa 10 1 1
JJIeMEeHTapHbIE YaCTUIIBI 6 _
V. DJIeMeHTBhI ACTPOPU3NKH 8
Opodtonus Beenennoit (64) _
V. Oo6o0marniee NoBTOpeHne 29
Beeneaue 1
Mexanuka 7
MonekynsipHas puznKa 6
DIEKTPOJUHAMHKA 8
JJIEKTPOMAarHUTHOE M3JTy4YeHUE )
Du3Kka BEICOKUX DHEPIUil 2
VI. PusznyecKuil NPaAKTHKYM 20 10
VII. Pe3zepBHOe Bpems 3/8
HUTOTIO: 170/175 11 18




Pe3ysabTarsl 0cBOeHUs Kypca

JInYHOCTHBIMHU pe3yabTaTaMM 00ydeHus Qu3uke B cpeAHei (IOJIHOI) IIKOJIE SIBISIIOTCS: ® B
LEHHOCTHO-OPUEHTAIMOHHOM cpepe — YyBCTBO TOPAOCTH 32 POCCUHUCKYIO (DU3MUYECKYIO HAYKY,
TYMaHU3M, [0JIO)KUTEIbHOE OTHOLIEHHUE K TPYAY, LEJIeYCTPEMICHHOCTD;

* B TPyJ0BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JAajbHEWIIel 00pa3oBaTebHON
TPAaeKTOPUH;

* B II03HABATENIbHOUN (KOTHUTHUBHOM, HHTEIICKTYalbHOM) cepe — yMEHHUE yIpaBIsTh CBOCH
IIO3HABATEJIBHON JEATEIbHOCTHIO.

MeTtanpeAMeTHbIMH pe3yJbTaTaMH oOyueHHs (u3uke B cpeaHed (IOTHOW) MIKOJE
SBIISTFOTCSL:

® HUCNOJIb30BAHUE YMEHUN WM HABBIKOB PAa3JIMYHBIX BUJOB MO3HABATEIBHOW AEATEIBbHOCTH,
MPUMEHEHUE  OCHOBHBIX  METOJOB  TMO3HAHHUS  (CUCTEMHO-MH(OPMALIMOHHBIA  aHAJIN3,
MOJICJIMPOBAHUE U T. 1I.) IJIs1 U3YUYEHUS Pa3IUYHBIX CTOPOH OKpYKAloleh ACHCTBUTEILHOCTH; ®
HCIIOJIb30BaHNE OCHOBHBIX MHTEJIEKTYAJIbHBIX Olepanuii: popMynrpoBaHUe TUNOTE3, aHAIINU3 U
CHHTE3, CPaBHEHHUE, CUCTEMATU3alUs, BBIABICHUE NPUYMHHO-CIEACTBEHHBIX CBSA3€H, IOMCK
AHaJIOrOB;

® yMEHHUE TE€HEPUPOBATh UJIEU U ONPENEIATh CPEACTBA, HEOOXOAUMBIE JUIsl UX peanu3aluu; ®
YMEHME ONPENENATh LENU U 3a/add JeATENbHOCTH, BHIOMpPATh CPEACTBA peav3aluy Lejael u
IIPUMEHATh MX Ha IMPAKTUKE; HCIOJIb30BAHUE PA3IMYHBIX HCTOYHMKOB JUIS IIOJY4YEHUS
¢uznueckoil nHMOpMaLKK, MOHUMAHUE 3aBUCHUMOCTH coAepxk aHus U (OpPMbI MPEACTaBICHUS
UHpOPMaLIKK OT LieJe KOMMYHHUKAIMK U ajipecaTta.

B pe3ysbTare nzyuenus yueoHoro npeamera «®u3nka» Ha ypoBHe CpeHero oo1ero
o0pa3oBaHus:

BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHUTCS:

— OOBSCHATH U aHAJTM3UPOBATH POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOW HAyYHOU
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTHU, B IPAKTUUYECKOU AESITEIbHOCTH
JIIOAEH;

— XapaKTepHU30BaTh B3aUMOCBS3b MEXKY (PU3UKOIN U JPYTUMU €CTECTBEHHBIMU HayKaMH;

— XapaKTepHU30BaTh CUCTEMHYIO  CBSI3b MEXIY OCHOBOIIOJIararoIuMHu

Hay‘-IHI)IMI/I
MOHSATUSMH: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IOJIE), TBUKEHUE, CHUJIa, SHEPTHS;

— MOHMMaTh W OOBICHATH WEIOCTHOCTh (UINYECKOW TEOPHH, pa3lInyaTh TPAHUIBI €€
MPUMEHUMOCTH U MECTO B PSIAY APYTUX PU3NUECKUX TEOPUH;

— BJIQJIETh IPUEMAMU MOCTPOCHUS TEOPETUUECKUX JOKA3aTEIbCTB, a TAKXKE MPOTHO3UPOBAHUS
O0COOCHHOCTEH TpoTeKaHuss (PU3MYECKHX SBICHUH W TMPOLECCOB HAa OCHOBE IMOJYYEHHBIX
TGOpeTI/I‘-IeCKI/IX BBIBOJAOB M JOKa3aTCIbCTB,



— CaMOCTOATEIIBHO  KOHCTPYMPOBATh  OJKCIIEPUMEHTAIBHBIE YCTAHOBKUA JUI  IPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO IOIPEIIHOCTH;

— CaMOCTOSITEIbHO TUIAHHUPOBATH U MPOBOJAUTH (PU3UUECKUE IKCIICPUMEHTHI;

— pemarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUYECTBEHHBIC M PACUYCTHHIC (U3NYCCKUE 3aTaud C
OTOPOY KaK Ha U3BECTHBIC (PM3MUYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIU, TaK U HAa TEKCTHI C
M30bITOYHON HH(OpMAIUEH;

— OOBSICHATh TPAHUIIBI MPUMEHEHHS W3YyYCHHBIX (QU3NYCCKUX MOJEICH MpU peIICHUH
(U3NUECKUX U MEKIPEIMETHBIX 337134,

— BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAOIINX (DU3MYECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

— XapaKTepH30BaTh rio0aNbHbIE MPOOJIEMBI,  CTOSIINE nepe 4eI0BEYECTBOM:
OHEPreTHYECKUE, CHIPHEBBIC, IKOJIOTUYECKUE, U POJTIb (U3UKH B PEIICHUU ITHX MPOOIIeM;

— OOBSICHATh TPUHIUIBI PAaOOTBI M XAPAKTCPUCTHUKHA HW3YYCHHBIX MAIIUH, MPUOOPOB H
TEXHUYECKUX YCTPOUCTB;

— OOBSICHATH YCJIOBUS NMPUMEHCHHS (PU3NICCKUX MOJEICH MpU pereHur GU3NYSCKUX 3a1ad,
HAXOJUTh aJICKBATHYIO MPEAIOKEHHOH 3a/1a4e (PU3MUECKYI0 MOJIEIb, pa3pemarb mpodieMy Kak
HAa OCHOBE MMCIOIIUXCS 3HAHUH, TaK U IIPH IOMOII METOOB OIICHKHU.

BoinyckHUK HA yriiy0JIeHHOM YPOBHeE NMOJYYHT BO3MOKHOCTh HAYUMTHCS:

— IIPOBEPATH IKCIEPUMEHTATBHBIMHU CPEJICTBAMH BBIABUHYTHIC THIIOTE3bI, GOPMYIUPYS LIEITb
WCCJICIOBAHMS, Ha OCHOBE 3HAHHS OCHOBOIIOJIATAIOMIMX (PU3MYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— ONMCHIBATh WM AHAJIM3UPOBATH TOJNYYECHHYIO B pE3y/IbTaTe IPOBEICHHBIX (U3NYCCKUX
HKCIIEPUMEHTOB HH(POPMAITUIO, OTIPEAETSATH €€ TOCTOBEPHOCTH;

—TIOHUMAaTh U OOBSACHATH CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJATAIONIMMHU HAYYHBIMU
MOHSTUSIMH: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), ABIKEHUE, CHIIA, SHEPT U,

— pemaTh SKCIEPUMEHTAIbHBIE, KAYECTBEHHBIE M KOJIMYECTBEHHBIE 3aJlayd OJMMIIMAJIHOTO
YPOBHSI CJIO)KHOCTH, HCIOJB3Yysl (U3MUECKHE 3aKOHBI, a TaKXe€ YpaBHEHHS, CBS3BIBAIOIINE
buznuecKkre BeITMUNHBI,

— QaHAIM3UPOBATh TPAHUIIBI TPUMEHUMOCTH (U3MUYECKHX 3aKOHOB, TMOHMMATh BCEOOIIUIA
xapaktep GyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIOIh30BaHHS YACTHBIX 3aKOHOB;

— (hopMyIUPOBATh U pEIIaTh HOBBIC 33/1a4, BO3HUKAIOIINE B X0/1€ YI€OHOUCCIIEI0BATEIHCKOM
Y NIPOEKTHOM JIESITENBHOCTH;

— YCOBEpIIEHCTBOBATh MPUOOPHI U METObI MUCCIIEIOBAHMS B COOTBETCTBHU C TOCTABJICHHOM
3aJadei;

— HCTIOJIb30BaTh METOJIbBl MAaTEMAaTHYE€CKOrO0 MOJIETUPOBAHMS, B TOM YHUCJIE MPOCTEUIINE
CTAaTHUCTUYECKUE METOBI A1 00paboTKU pe3yabTaTOB HKCIIEPHUMEHTA.

IIpeameTHbIe pe3ybTaThbl 00yueHus: pU3UKe B cpeAHel (IT0JTHOI) LIKOoJIe Ha
yriiy0J1eHHOM YPOBHe 110 TEeMAaTH4YeCKHUM pa3/iesiaMm:

10 knacc



BBenenune.
®Du3uKa B IO3HAHNH BeLIeCTBA, M10JIsl, IPOCTPAHCTBA U BpeMeHH

IIpeomemmnoie pe3yromampl 00y4eHUS JaHHOW TEMBI TO3BOJISIOT:

— JlaBaTh OIpEJECHUsl NOHATUI: 0a3oBble (U3NYECKHE BEIMUYMHBI, (PU3MUECKUI 3aKOH,
Hay4Has TUIOTe3a, MOJIeNb B (PU3MKE U MUKPOMHpE, dJIEMEHTapHas yacTula, GyHAaMeHTalIbHOe
B3aMMOJICHCTBHE;

— Has3blBaTh 0a30Bble (PU3MUYECKHE BEIMYMHBI U MX YCIOBHbIE O003HAu€HUs, KpaTHblE U
JI0JIbHBIE €MHUIIBI, OCHOBHBIE BHJIbl ()yHIAMEHTAJIBHBIX B3aUMOJEHCTBHM, UX XapaKTEPUCTHKH,
paguyc AeUCTBHS;

— JlefaTh BBIBOJIBI O TPaHULIAX MPUMEHUMOCTH (PU3MUECKUX TEOPHH, UX MPEEMCTBEHHOCTH,
CYLIECTBOBAaHMHU CBSA3E€H M 3aBUCUMOCTEH MEXIy (PU3HMUECKUMH BEIUYMHAMM; — HCIIOJIb30BaTh
UJCI0 aTOMU3MA U1 0ObSCHEHUS CTPYKTYpPhI BELLIECTBA;

— HHTCPIIPECTUPOBATH (1)I/I3I/I‘16CKYIO PIH(bOpMaI_[I/IIO, MOJIYYCHHYIO U3 APYTI'UX UCTOYHUKOB.

Mexanuka

Kunemaruka MarepHaJbHOH  TOYKM Ilpeomemmnoie
pe3yibmamupl 0O0yYSHUsI TaHHOW TeMBbI O3BOJISIOT:

— J1aBaTh ONPEJCIICHUS IMOHATHSAM: MEXaHHYECKOE JIBMODKEHHE, MaTepUalbHAs TOYKa, TEJO
OoTCcueTa, CHCTeMa OTCYeTa, TPAeKTOpHUs, paBHOMEpPHOE MPSAMOJMHEHHOE JIBUKECHHE,
PaBHOYCKOPEHHOE M paBHO3aMENJIEHHOE NPSMOJIMHEHHOE [BIKEHUS, pPaBHOMEPEMEHHOE
JIBUKEHHE, TEpUOAMYEcKoe (BpallaTelbHOEe M KolebaTenbHOE) JABIKEHHE, TapMOHUYECKHE
KOJIEOAHHS;

— HCIIOJB30BaTh IS OMNMCAHUS MEXAHHYECKOI'O ABM)KEHMS KHHEMATHYECKHUE BEIMYHHBI:
paanyc-BeKTOp, epeMelieHue, MyTh, CPEAHSSI MyTeBas CKOPOCTh, MTHOBEHHAsI U OTHOCUTEIbHAS
CKOPOCTh, MTHOBEHHOE W IICHTPOCTPEMHUTEILHOE YCKOPEHHS, TEPUOJ M YacTOTa BPAIICHHS,
yr0Bas U JMHEHHAss CKOPOCTH;

— Pa3BACHATH OCHOBHBIC ITOJIOKCHUA KUHCMATHUKH,

— OIIHUCBIBATH ACMOHCTPALMOHHLIC OIIbITHL boiinga u ompiTel I'anunes M HCCIedOBaHUS
SABJICHUSA CBO60,I[HOFO nagCHus TCJI; OIMUCBIBATH OSKCIICPUMCHTBHI IO HU3MCPCHHUIO YCKOPCHUS
CBO60I[HOFO MmaaCHuA U U3y4YCHUIO JIBUKCHUS TCIIA, 6pOIHCHHOFO TOPU30HTAJIBHO,

— JieNiaTh BBIBOABI 00 OCOOEHHOCTSAX CBOOOJHOIO MajJEHUS Tell B BaKyyMmMeé M B BO3JAYXE,
CpPaBHUBATh X TPACKTOPHH;

— HNPUMCHATH MOJTYUYCHHBIC 3HAHUWS JId PCIICHUA ITPAKTHYCCKUX 3a1a4.

JAuHaMuKa MaTepHAJIbHONH TOYKH

Ilpeomemmnsie pe3ynvmamut 0Oy4eHUs TaHHOM TEMBI ITO3BOJISIOT:



— JaBaTb ONPCIACJICHUA MOHATHUAM: HHCpLUAIbHAA CUCTECMaA OTCYCTA, MHCPTHOCTb, CHJIA
TSAKECTHU, CUJIa YIIPYTOCTHU, CUJIa pCAKIIUH OTIOPBI, CHUJIa HATAKCHH A, BEC TCJIA, CUJIa TPCHUS ITOKOA,
CuJia TpCHUA CKOJIbKCHHA, CUJIa TPCHUS KAYCHUA

— (opmynupoBaTh MPUHIUN HHEPIUH, MPUHIMII OTHOCUTENBHOCTH [ aimies, MpUHIHIT
CyNEPIIO3UINHU CUII, 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOH ['yKa;

— Pa3bBACHATH NPCACKA3aTCIIBHYIO U 06’BHCHI/ITCJ'IBHYIO (bYHKI_[I/II/I KJIaCCHYECKOU MCXAaHUKMH,

— onuchiBaTh onbIT KaBeH1uia no u3MepeHuIo rpaBUTAllMOHHOM MMOCTOSTHHOM, SKCIIEPUMEHT
0 U3MEPEHUI0 Ko duIIMeHTa TPEHHUS CKOJIbKECHHUS,

— HaOmoJaTh ¥  UHTEPNPETHPOBATH  PE3yNbTaThl  JEMOHCTPAIIMOHHOTO  OTIBITA,
MOATBEPIKIAIOIIETO 3aKOH WHEPIUH;

— HUCCJIE€A0BATh ABUXKCHHUEC TCJIAa 110 OKPYXKHOCTHU IO HeﬁCTBﬂeM CUJI TAKCCTU U YIIPYT'OCTH,

— J1€JIaThb BBIBOJbI O MEXaHU3ME BOSHUKHOBCHUS CUJIBI YIIPYT'OCTH C IIOMOIIIBIO MEXaHUYeCKOM
MOJCJIN KpUCTaJLIa,

— 00BACHATH NPUHLIUII AEUCTBUSI KDYTHJIHBIX BECOB;

— MPOTrHO3UPOBATH BJIMUAHHUC HCBCCOMOCTH Ha IMOBCACHHUC KOCMOHABTOB IIPHU JJIMTCIBbHBIX
KOCMHYCCKHUX IIOJICTAX,

— HNPUMCHATH ITOJTYUCHHBIC 3HAHUWS U PCIICHUSA ITPAKTHUYCCKUX 3a4a1.

3aKoHBI COXpaHeHUs!

IlIpeomemmuoie pezyrvmamost 00y4eHUs TAaHHON TEMbI TO3BOJISIOT:

— J1aBaTh OINPECIICHNS MIOHATUAM: 3aMKHYTasi CUCTEMA, PEAKTUBHOE JABUKEHUE; YCTOMYUBOE,
HEyCTOMuUnMBOE U Oe3pa3IMuHOE pPaBHOBECHS; NMOTEHIMAJIbHBIE CUJIbl, KOHCEPBAaTUBHASI CUCTEMA,
abCOIIIOTHO YNIPYTHA U a0COIFOTHO HEYNPYTHi yaapbl; PU3NUIECKUM BETMUUHAM: UMITYJIBC CHIIBI,
UMIYJbC TeJa, paboTa CUIIbI; MOTEHIMAIbHAS, KHHETHYECKas U MOJIHAasg MEXaHWYecKasi SHEprus;
MOIIIHOCTb;

— (dopMynupoBaTh 3aKOHBI COXpPAaHEHUS MMIIyJIbCAa W DBHEPTUHM C YYETOM TpaHMIl HUX
IIPUMEHUMOCTH;

— OOBSICHATH MMPUHIUIT PCAKTUBHOT'O JIBUKCHUA

— OIMCHIBATh AKCIIEPUMEHT IO MPOBEPKE 3aKOHA COXPAHEHUS SHEPTUU MpHU JEHCTBUU CHII
TSKECTH U YIIPYTOCTH;

— ACJIaTh BBIBOJBI U YMO3AKIIOUCHUA O NPECUMYIICCTBAX HCIIOJIb30BaHUA SHEPIrETUYCCKOIo
noaxoJa npu peiucHuu psajaa 3a1a4 TMHAMUKH.
JII/IHaMI/IKa MEPUOAUYECCKOT0 IBUKCHUSA

Ilpeomemmnsie pe3ynomamet 0Oy4eHUs TaHHON TEMBI ITO3BOJISIOT:

— J1aBaTh OIpeIeJIeHHs] IOHATUSAM: BBIHYKJIEHHBIE, CBOOOIHbIE (COOCTBEHHBIE) U 3aTyXaloIIHe
Kosie0aHusl, alepruoINYecKoe JIBUKEHUE, pe30HaHC; (U3NYECKUM BEJIMYMHAM: MepBasi U BTopas
KOCMHYECKHE CKOPOCTH, aMIUIMTY 1a KoJieOaHuil, CTaTUYecKoe CMEIICHNUE;

— HCCIe0BaTh BO3MOXKHBIE TPACKTOPUHU Teja, JBHUXKYLIErocs B TPaBUTALMOHHOM IIOJE,
JBUKEHHE CIIYTHHUKOB U IJIAHET; 3aBUCUMOCTb Mepuojia KojJeOaHui Mpy>KUHHOTO MasiTHHKA OT
’KECTKOCTU TPYKHUHBI U Macchl Ipy3a, MaTeMaTHYeCKOro MasTHUKa — OT JUIMHBI HUTU H
YCKOPEHHUs1 CBOOOTHOTO Ta/ICHHS;

— MPUMEHSTH [TOJIyYeHHbIE 3HAHUS O SIBJICHUH PE30HAHCa I PelleHUs IPaKTUYeCKUX 3a/1a4,
BCTPEUAIOLINXCS B IOBCEAHEBHON KU3HU;



— TPOTHO3MPOBATH BO3MOXKHBIC BAPUAHTHI BBIHYKJIEHHBIX KOJeOaHUN OIHOTO U TOTO Ke
MPYKMHHOTO MasiTHUKA B CpeJlaX ¢ Pa3HOM MJIOTHOCTHIO;

— JIeJaTh BBIBOJBI U YMO3AKIIIOUEHHS O JETAIAX MEKIYHAPOJHBIX KOCMUUYECKHUX IIPOrpamm,
UCIIONIb3Ysl 3HAHUS O IIEPBOM U BTOPOM KOCMUYECKUX CKOPOCTSX.

Craruka

IIpeomemnsie pezynvmamept 00y9eHUS TaHHON TEMbI IIO3BOJISIOT:

— JaBaThb ONPCACICHUA NMOHATUAM: IMOCTYIATCILHOC ABWIKXCHUC, BPAIlaTCIBHOC ABHIKCHUC,
a0COJIFOTHO TBEPAOC TCJIO0, phbIYar, 6J'IOK, LOEHTP TSKECTH TEJIa, LHEHTP MaAcCC, (1)I/I3I/ILI€CKI/IM
BCIIMYHMHAM: MOMCHT CHJIbI, IIJICHYO CHJIBI,

— (GOpMyIMpOBaTh yCIOBHS CTAaTHYECKOTO pPAaBHOBECHS IS IOCTYNATEIILHOTO H
BpallaTeJIbHOTO JIBUXKEHHUS;

— MPUMEHSTH MMOJTYYCHHbIE 3HAHUS JJIs1 HAX0XKIEHUSI KOOPAMHAT [IEHTPa MacC CUCTEMBI TEl.

PeassTuBUCTCKAasA MEXaHUKA

Ilpeomemmubwie pezyromamot 00yueHUs TaHHON TEMbI TO3BOJISIOT:

— J1aBaTh OIpe/ieeHus MOHATUAM: paguyc [lIBapimmabpaa, FOpu30HT COOBITHI, COOCTBEHHOE
BpEeMsl, DHEPTUs ITOKOs TENa;

— (hopMynupOBaTh MOCTYNATHI CIICIUATLHON TEOPHH OTHOCHTEIBHOCTH U CIIEJCTBHUS U3 HHX;
YCIJIOBUS, IPA KOTOPBIX IMPOUCXOIUT aHHUTHIIALMSA U POXKICHHUE I1aphl YaCTHUILL;

— ONMCBIBATh NPUHLUIINAIBHYIO CXEMY ollbiTa Malikenbco- Ha—Mopiy;

— JIeJIaTh BBIBOJ, YTO CKOPOCTb CBETa — MAaKCUMaIbHO BO3MOXHAasi CKOPOCTh
pacrpocTpaHeHus J1F000ro B3auMOIeHCTBHYS;

— OLICHMBAaTh KPUTUYECKUN PaJNYC YEPHOM JBIPBI, SHEPTHUIO ITOKOS YACTHII,

— OOBACHATH BQ)(I)GKT 3aMCIJICHUS BPEMCHU, OIIPECACIIATH COOCTBEHHOE BpEMs, BPEM: B PA3HBIX
HHCPIOUAIBHBIX CUCTEMAX OTCUYETA, OTHOBPEMCHHOCTD CO6I>ITI/II\/’I;

— TNPUMEHATh PENSATUBUCTCKUN 3aKOH CIIOKEHHUS CKOPOCTEH ISl PEIIeHUs! MPAKTHUYECKUX
3a7ad.

MouJiekyasipHas pusznka

MonekyasipHasi CTPYKTypa BelleCTBa

IIpeomemnmnuvie pesynomamut 00y4eHUs] TaHHOH TEMBI IO3BOJISIOT:

— J1aBaTh OIPEJENICHUS IOHATHAM: MOJIEKYJIa, aTOM, M30TOII, OTHOCUTEIIbHAS aTOMHAsl Macca,
nedekt Macchl, MOJIb, HOCTOSIHHAsE ABOTaipo, (pa3oBblil epexo, HOHU3aLMs, I1a3Ma;

— Pa3bACHATH OCHOBHBIE MOJI0XKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH CTPOCHUS
BEILIECTBA,

— KJaccu(pUIUPOBATh arperaTHbIE COCTOSIHUS BEIECTBA;

— XapaKTepH30BaTh U3MEHEHHs CTPYKTYpPbI arperaTHbIX COCTOSIHUM BellecTBa NMpH (pa30BbIX
nepexonax;

— (opMyIHpOBaTh YCIOBUS UEATbHOCTU rasa;

— OIIHMCBIBAThH ABJICHUEC MOHU3AINH,



— OOBSICHATH BIMSHUE COJIHEYHOTO BETpa Ha arMochepy 3emiu.

MoJiekyJasipHO-KHHEeTHYeCKAs TeOPHUs naeaJbHoro raza Ilpeomemmnule
pe3yavmamupl 0O0yUCHUs! TaHHOM TeMBbI ITO3BOJISIIOT:

— J1aBaTh OIpeIeJIeHHs HOHATHUAM: CTallUOHAPHOE PABHOBECHOE COCTOSIHHE Ta3a, TeMIleparypa
Tena, abCONIOTHBIN HYIIb TEMIIEPATyphl, H30MPOLECC; H30TEPMUUYECKUN, N300apHBII U H30XOPHBIH
IIPOLIECCHI;

— HUCIIOJIb30BaTh CTATUCTUYECKUI TOJIX O] AJIs1 ONMCAHUSI TIOBEICHUSI COBOKYITHOCTH OOJIBIIIOTO
YKCJIa YAaCTHUI, BKIIFOYAIOIINI BBEIEHNE MUKPOCKOIIUYECKUX U MAKPOCKOIIMYECKHUX MapaMeTpPOB;

— OIIMCBIBATh JACMOHCTPALIMOHHBIC J3KCICPHUMCHTBI, ITO3BOJIAIOMINEC YCTAHOBUTH MJIA Iasa
B3aUMOCBA3b MECXKAY €I0 OaBJICHUCM, O6’BCMOM, Maccou u TeMnepaTypoﬁ; OKCIICPUMCHT I10
HN3YUCHUIO U30TCPMUYCCKOTO ITPOLIECCa B Ira3c;

— O0OBACHATH OIIBIT C pacnpeaciiCHUEM YaCTUI] UACAIIBHOI'O I'a3a I1o ABYM IIOJIOBUHAM COCyJa,
Ta30BbIC 3aKOHbI HA OCHOBC MOJICKy.H?IpHO-KI/IHeTI/I‘-IeCKOf/'I TCOpHU CTPOCHHA BCUICCTBA,

— MPENCTaBUTh PacHpeIeiCHNe MOJICKYII HIICaTIbHOTO ra3a Mo CKOPOCTSM;

— IIPUMCHSTD IMOJTYYCHHBIC 3HAHUS K 00BACHEHUIO HBJ'IeHHfI, Ha6J'IIO)IaeMBIX B I[IpHUpoac, 6LITy.

TepMmogunamuka
Ilpeomemmubwie pezyromamot 00yueHUs TaHHON TEMbI TO3BOJISIOT:
— JaBaThb ONpENENCHUsS TMOHATHSAM: YHCIO CTeleHed CcBOOOABI, TErIOOOMEH,

TCIIOU30JIMPOBAHHAA CUCTCMA, aI[I/Ia6aTHBII7I IIpouecc, TCIJIOBBIC ABHUIaTCIIH, SaMKHYTBIﬁ UK,
H606paTHMBIﬁ IMpoHeCcC, (1)I/I3I/I‘IGCKI/IM BCJIIMYMHAM: BHYTPCHHSS SHCPIUsl, KOJIMYCCTBO TCIJIOTHI,

KII] TennoBOro aBUraTess;
— O0BSCHATH OCOOCHHOCTH TEMITEPATyphl KaK IMmapaMeTpa COCTOSIHHS CUCTEMBI;

— Ha0I10/1aTh U MHTEPNPETHPOBATH PE3YJbTaThl ONBITOB, WIIIOCTPUPYIOUIUX H3MEHEHHE
BHYTpPEHHE!N 3HEPIUHU Tesla IPU COBEPILLIEHUU padoThl, siBlieHue nudPy3uu;

— OOBSICHATH MPUHIIUII ACHCTBUSA TEIJIOBBIX JBUTATENICH; —
onenuBath KIIJ[ pa3nuyHbIX TENIOBBIX ABUTATENEH; —

(hopmMynupoBaTh 3aKOHBI TEPMOIMHAMUKHY;

— JIeN1aTh BBIBOJI O TOM, YTO siBJIeHHE MU dy3un sBIsSeTCs] HEOOPATUMBIM MTPOLIECCOM;

— NPUMEHATH IMOJIyYEHHbIE 3HAHUS MO TEOPUHU TEIUIOBBIX JBUraTesieil /i palMoHaIbHOIO
IIPUPOIONOIB30BAHUS U OXPaHbl OKPYKAKOLIEH CPENbI.

AKuakocts u nmap
Ilpeomemmnbwie pezyromamot 00yIeHUs TAHHON TEMBI TTO3BOJISIOT:

— JlaBaTh OIpeJeJIeHUs] TMOHATUSAM: Iap, HACBHIIICHHBIM Map, HCIapeHue, KUIeHHeE,
KOHJIEHCAllUs, [IOBEPXHOCTHOE HAaTsDKEHHWE, CMauyMBaHHE, MEHHCK, YIroJl CMauuBaHUA,
KalMWUISIPHOCTh; (U3WYECKUM BEIMYMHAM: KpHUTHUYECKas TeMmIleparypa, YJellbHas TerjioTa
napooOpa3oBaHHs, TemIepaTypa KHIIEHHs, TOYKa pOCHI, JaBJIEHWE HACBIIIEHHOrO Tapa,
OTHOCHUTEIIbHAS BIaXKHOCTb BO3/1yXa, CHJIa IOBEPXHOCTHOI'O HATSKEHUS;



— OIHMCBIBATL OJKCICPUMCHT IO HU3YUYCHHUIO KaAIUJIJIAPHBIX HBHGHHﬁ, 06yCJIOBHeHHI:IX
MMOBEPXHOCTHBIM HATAXKCHHUEM JKUIAKOCTH,

— HaOMIoAaTh W MHTEPIPETUPOBATH SBJICHWE CMAuMBaHUS M KalWUISIPHBIC SIBICHUS,
MPOTEKAOIIME B IPUPOJIE U B OBITY;

— CTPOUTH IpauKH 3aBUCUMOCTHU TEMIIEpaTyphl TeJIa OT BpEMEHU IIPH HarpeBaHUU, KUTICHHUH,
KOHJICHCAIIUH, OXJIAXKICHUH, HAXOIUTh U3 rpah)uKOB 3HAYCHU HEOOXOJUMBIX BelnunH. TBepaoe
TeJ10

Ilpeomemnuie pe3ynsmamepl 00y4eHUS TAaHHON TEMBI TIO3BOJISIOT:

— JaBaTh OIpeJeJeHHs] TOHSATHSAM: IUIaBlIEHUE, KpPUCTAIIM3allus, YJeNbHas TeIuloTa
IUTaBJICHUS, KPUCTAJUITMUECKasl peIleTKa, AJIeMEeHTapHasl siueiika, MOHOKPUCTAILI, TOJUKPUCTAILIL,
amop¢Hble Tesla, KOMIIO3UThI, TOTUMOPGU3M, AaHU30TPOIUS, U30Tponus, nedopMmanus (ynpyras,
iacTuyeckas); (U3MUYECKMM BEIUYMHAM: MEXAHMYECKOEe HaIpsDKeHHWE, OTHOCHTEIBHOE
YATUHEHHE, TIpeied YIPYTOCTH, Mpees MPOYHOCTH NP PACTSHKEHUU U CHKATUU;

— OOBSICHATH OTIIMYNE KPUCTATUTMIECKUX TBEPIBIX TET OT aMOP(HBIX;
— OIKCHIBATH IKCIIEPHUMEHT 110 H3MEPEHHIO YIEITbHOHN TEIUIOEMKOCTH BEIECTBA;
— (popmynupoBaTh 3aKkoH ['yka;

— HNPUMCHATH NOJTYUYCHHBIC 3HAHWA IJIA PCIICHHA IPAKTHUYCCKUX 3a1a4.

Mexannuyeckue BOJHbI. AKYCTHKA.

IlIpeomemmnoie pesynomamal 00yueHus JaHHON TEMbI TIO3BOJISIOT:

— J1aBaTh OIPEJCJICHUS MOHATUSIM: BOJHOBOM IPOIIECC, MEXaHUYECKas BOJIHA, TIPOJOJIbHAS
BOJIHA, TOTIEpEYHAas BOJIHA, TApPMOHWYECKAas BOJIHA, MOJSPU3ALMS, JTUHEHHO-TIOISIPU30BaHHAS
MEXaHWYEeCKas BOJIHA, TUIOCKOCTh MOJSPHU3ALMU, CTOSIYasi BOJIHA, MYYHOCTH U Y3JIbl CTOSIYEH
BOJIHBI, MOJIbI KOJIEOaHM, 3BYKOBasl BOJIHA, BEICOTA 3BYKa, 3 dekT [omiepa, TeMOp U TpPOMKOCTD
3BYKa; (U3UYECKUM BEIIMUYMHAM: JJTMHA BOJIHBI, HHTCHCUBHOCTH 3BYKa, YPOBEHb HHTEHCUBHOCTH
3BYKQ;

— HMCCIIEIOBATh PACHpPOCTPAaHEHUE CECMUYECKUX BOJIH, SBJICHHE MOJSPU3ALINY;

— OIUCHIBaTh W BOCHPOU3BOAHUTH JIEMOHCTPAIIMOHHBIC OTMBITHI TIO PACHpPOCTPAHEHUIO
MIPOJIOJIBHBIX BOJIH B MPYKUHE U B Ta3e€, MONEPEUHBIX BOJH — B MPYKUHE U IIHYpPE, ONMKUCHIBATH
HKCIIEPUMEHT 0 U3MEPEHUI0 ¢ TOMOIIIBI0 3 dekTa JJomnepa cKOpocTs ABMKYIIUXCS O0BEKTOB:
MAIIlH, aCTPOHOMUYECKUX OOBEKTOB;

— OOBSACHATH pa3IMyUe 3BYKOBBIX CUTHAJIOB [0 TEMOPY Y TPOMKOCTH.
DJIeKTPOCTATUKA

CuJibl 3JIEKTPOMArHUTHOTO B3aMMO/IeHCTBYS HENMOABUKHBIX 3aPsI/I0B.
Ilpeomemmnvie pe3ynomamut 00y4eHUs TAHHOH TEMBI IO3BOJISIOT:

— JlaBaTh ONpEJEJICHHs] TOHATHUSAM: TOYEUHBIM DSJIEKTPUYECKHH 3apsis, 3JIEKTPUUYECKOe
B3aMMOJEICTBHE, IIEKTPU3ALUS TEN, JIEKTPUUIECKH N30JIMPOBAHHASL CUCTEMA TEJI, DJIEKTPUUIECKOE
noie, JUHUU HaNpsKEHHOCTH IJIEKTPOCTATUYECKOTO TI0JI; HaIPSKEHHOCTD
AIIEKTPOCTATUYECKOTO OIS, (PU3NUECKON BETHUNHE;



— OOBSACHATH NPUHIMII JEHCTBUS KPYTUJIIBHBIX BECOB, CBETOKOMHPOBAJIHHOW MAIIHHBI,
BO3MOKHOCTb HCIIOJIB30BAHUS SIBJICHUS JJICKTPU3ALMK IIPU IOJYYCHHM JAKTUIOCKOIMYECKUX
OTIIEYATKOB;

— (opmynHpoBaTH 3aKOH COXPAHEHHS YICKTPUUECKOTO 3apsiia U 3akoH KylioHa, rpaHHIlbl UX
MPUMEHUMOCTH;

— YCTaHaBJIMBATb aHAJIOTHUIO MCKY 3dKOHOM KynOHa 1 3aKOHOM BCEMHPHOI'O TATOTCHUA,

— OIIMCBIBATh JCMOHCTPALIMOHHBIC 3KCIICPUMCHTHI 110 JJICKTpU3AllUHU TCII U OOBSICHATh HX
PE3YIbTaThl, OIIMCBIBATh SKCIICPUMECHT I10 USMEPCHUIO DJICKTPOCMKOCTH KOHACHCATOPA,

— HNPUMCHATH MOJTYUYCHHBIC 3HAHUWA IJI 0OBSICHEHHS] HEU3BECTHBIX paHeeC SJICKTPUICCKUX
SIBIICHHI. 3Hepl"l/lﬂ IJICKTPOMATrHUTHOI'O B3aHMOﬂeﬁCTBHﬂ HEIOABHUKHBIX 3apA/10B.

IlIpeomemmuoie pe3ynomamal 00y4eHus JaHHON TEMbI TIO3BOJISIOT:

— JaBaTb OIPCACICHHUA IOHATHUAM: OSKBUIIOTCHIHAJIbHAA IMOBECPXHOCTb, KOHACHCATOP,
CBO6OIIHI)I€ N CBA3AHHBIC 3aps/ibl, IPOBOJHWUKHU, JUIJICKTPUKH, IMOJTYIITPOBOAHUKH, (1)H3I/I‘I€CKI/IM
BCIIMYMHAaM: IMOTCHLHUAJL 3JICKTPOCTATHYCCKOI'O IIOJIA, PAa3HOCTb IMOTCHLMUAIOB, OTHOCUTCIIbHAA
AUDJICKTpHUYCCKAdA MPOHUIACMOCThb  CpEAbl, JJICKTPOCMKOCTb YCAWHCHHOI'O IIPOBOJAHHKA,
SJICKTPOCMKOCTE KOHACHCATOPA,

— Ha0JIF0/1aTh ¥ MHTEPIPETHUPOBATH SBJICHUE 3JICKTPOCTATUYCCKON UHIYKIINY;

— OOBSACHATH MPUHITUI OYUCTKU Ta3a OT YrOJbHOW MBLIU C TIOMOIIBIO MJIEKTPOCTATUICCKOTO
bunpTpa;

— OIKCHIBATH IKCIIEPUMEHT 110 H3MEPEHHIO IIEKTPOEMKOCTH KOHJICHCATOPA;

— OOBSACHATH 3aBUCHMOCTD SJICKTPOCMKOCTH IIJIOCKOI'0 KOHACHCATOPA OT IIOIIAaAn IIJIAaCTHH U
pacCTodHUA MCKAY HUMU;

— TPUMEHATH TOJIYYCHHBIC 3HAHUA I OOBSICHEHMS] HEW3BECTHBIX pPaHEE JIICKTPUUECKHUX
SIBJIEHUH.

11 knacc
DJIeKTPOAMHAMHUKA.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.

Ilpeomemmuuwie pe3ynomamal 0O0yueHUs JAHHON TEMbI TIO3BOJISIOT:

— JaBaThb ONPCACIICHUA TMOHATHAM: BJ'IGKTpI/ILIeCKI/Iﬁ TOK, MMOCTOSIHHBIN SHGKTpI/I‘IeCKI/Iﬁ TOK,
VICTOUHUK TOKAa, CTOPOHHME CHIbI, JBIPKA, H30TOMHYECKHMH >(QEKT , TOCIeoBaTeNbHOE M
napajuleJIbHOE COEJIMHEHHE IPOBOIHHUKOB, KYNEPOBCKUE TMapbl 3JEKTPOHOB, 3IJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS TUCCOIUAIINS, CTETIEHB TUCCOIUAITNH, YTIEKTPOJIN3; (GU3MIECKUM BEIIMUNHAM
cuna toka, IJ1C, conpoTuBIIeHNE TPOBOAHUKA, MOIIIHOCTh JJIEKTPUUYECKOTO TOKA;

— OOBICHSITH YCIO0BUA CYIICCTBOBAHUS SJICKTPHUYCCKOT'O TOKA, IMPUHIUIT ﬂ@ﬁCTBI/Iﬂ IOIyHTa U
}IO6BIBO'-IHOFO COIMPOTUBIICHHA, O0BACHAThL KAYEeCTBEHHO SBJICHHE CBEPXMIPOBOAUMOCTH
COTJIaCOBAaHHBIM JBUKCHUEM KYIICPOBCKHUX IIap 3JICKTPOHOB;

— (dopmynupoBaTh 3aKOHBI OMa JJisi OJHOPOIHOTO MPOBOJHHKA, IS 3aMKHYTOM IEMHU C
OJHUM U HECKOJIbKMMHU UCTOYHHUKAMH, 3aK0H Dapajes;

— pacCCUUThIBATh 3]:[(: TaJIbBAHUYCCKOI'O 3JICMCHTA,

— HUCCJICA0BATh CMCUIAHHOC COMMPOTUBJICHUC ITPOBOAHUKOB;



— OIINChIBATh HGMOHCTpaHHOHHLIﬁ OIIBIT HAa MOCJICAOBATCIILHOC U MAPpAJUICIIbHOC COCANHCHUC
IMPOBOAHUKOB; CaMOCTOATCIILHO HpOBGI[GHHbIﬁ SKCHCPUMCHT 11O HU3MCPCHHUIO CHJIBI TOKa U
HANpPSDKEHUS. C MOMOIIBI0 aMIepMeTpa U BOJIbTMETpa, mo usMmepeHuto DJIC u BHYTpEHHEro
COIIPOTHUBIICHUS IIPOBOJHUKA;

— HaOMIOJaTh U MHTEPIPETUPOBATH TEIJIOBOE ACHCTBUE 3JEKTPUUYECKOrO TOKa, Mepeaady
MOIIHOCTH OT HCTOYHHUKA K MIOTPEOUTEIIO;

— HCIOJIb30BaTh 3aK0oHbI OMa U1 OTHOPOJHOTO MTPOBOAHUKA M 3aMKHYTOH IIeTH, 3aKOH
Jxoyna—JleHna 1 pacyera 3JIEKTPUYECKUX LENEd; — UCCIEA0BaTh

AJIEKTPOJIN3 C TOMOLIBIO 3aKOHOB Dapanest.

MaraurHoe moJie
Ilpeomemmubwie pezyromamot 00y4eHUs TAHHON TEMbI TO3BOJISIOT:

— J1aBaThb ONPEIEICHUS IOHATHUAM: MAarHUTHOE B3aWMOJICHCTBHE, JIMHUM MAarHUTHOU
UHAYKIUH, OJHOPOJHOE MArHUTHOE TMOJe, COOCTBEHHAass HWHAYKLHUSA, JUaMarHeTUKH,
napamMarHeTHKy, (eppoOMarHeTUKH, OCTaTOYHAs HaMarHWYeHHOCTh, KpWBas HAMarHWYHBAHHUS;
(¢u3MYECKUM BEIMYMHAM: BEKTOP MarHUTHOM MHIYKIIMHM, MArHUTHBIN OTOK, cuiia AMIiepa, cuia
JlopeHnia, MHAYKTUBHOCTb KOHTYPA, MarHUTHAs1 IPOHULIAEMOCTD CPEJIbI;

— OMHUCHIBATh (PyHIAMEHTAIbHBIC (PU3NUYECKHE OIBITHI DpcTenia 1 AMIepa, MOBEJACHUE PAMKHU
C TOKOM B OJTHOPOJIHOM MAarHUTHOM I10JI€, B3aUMOJICHCTBHE TOKOB;

— OMNpEIENATh HAIPABICHUE BEKTOPA MAarHUTHOW HMHAYKIHMM W CHWJIbIL, JEHCTBYIOIIEW Ha
IIPOBOJAHMK C TOKOM B MAarHUTHOM I10JIE;

— (¢opmupoBaTh NpaBwio OypaBUYMKa W MPaBWIO JIEBOW PYKH, IPUHLHUIIBI CYNEPIO3ULINU
MarHMTHBIX I10JIEH, 3aKOH AMIiepa;

— OOBACHATH NPUHIUI JICHCTBHUS AIIEKTPOU3MEPUTETILHOTO  Iprbopa

MarHUTOAIEKTPUUECKONW CUCTEMBI, 3JIEKTPOABUraTeNsl IOCTOSIHHOIO TOKA, MacccreKkTporpaga

1 HUKJIOTPOHA;

— M3y4aTh JBWKCHHE 3apsKCHHBIX YACTUIl B MATHUTHOM I10JIE;

— HCCIIeJIOBaTh MEXaHM3M 00pa3oBaHUsl M CTPYKTYpPY paJHMallMOHHBIX IOSICOB 3€MJH,
IIPOTHO3UPOBATh U AaHAIM3UPOBATh X BIIMSHHUE HA )KU3HEACITEIBHOCTh B 3€MHBIX YCIIOBHSX.

JIEKTPOMArHeTHU3M
Ilpeomemmbwie pezyromamol 00yueHUs TAHHON TEMbI TO3BOJISIOT:

— JaBaTh ONPENEJICHUs IOHATHUAM: DJIEKTPOMAarHWTHAas WHIYKLUS, WHIYKIMOHHBIN TOK,
CaMOMHJIYKIMsI, TOKA 3aMbIKaHUSI M pa3MbIKaHUS, TpaHCPOpPMATOp; (PU3MUECKUM BEIUUYHHAM:
Kod¢duIMeHT TpaHchopMaIiy;

— ONMCBIBATH IEMOHCTpALIMOHHBIE ONbITHI Dapases ¢ KaTylKaMu U IOCTOSIHHBIM MarHUTOM,
onbIThl ['€HpH, sIBIEHNE 3JIEKTPOMArHUTHON MHAYKIINN;

— HCIIOJIb30BATh HA MPAKTHUKE TOKU 3aMbIKAaHUS U Pa3MbIKAHUS;

— OOBACHATH MPHUHLMI AEUCTBUS TpaHchopmaropa, reHepaTropa MEPEMEHHOro TOKa,
IPUBOJIUTH NPUMEPHI MCIOIb30BAHUS SBJICHMS JIEKTPOMArHUTHOM MHIYKIMM B COBPEMEHHOMN
TEXHUKE: JETEKTOpe MeTaljla B a’poropre, B IOE37€ HAa MAarHUTHOW MOJYIIKE, OBITOBBIX
CBUneuax, 3amucud M BOCHIPOM3BEIEHUM HMH(pOpMAlMM, B TeHepaTopax IMEePeMEHHOro TOKa,
OOBSICHATH MPUHIIMIIBI IIEPEauH JIEKTPOIHEPTUH Ha OOJIBIINE PACCTOSHUS.



lenu nepeMeHHOr0 TOKA
Ilpeomemmuuie pezynomamal 00yueHus: JAHHON TEMbI TIO3BOJISIOT:

— JaBaTh ONPEACNCHHS TOHSATHAM: MAarHUTOZJIEKTPUYECKas WHIYKLUS, KOJIeOaTeIbHbINA
KOHTYp, PE30HaHC B KO0JIEOATEIIbBHOM KOHTYpE, COOCTBEHHas U IPUMECHAs IPOBOJUMOCTb,
JOHOPHbIE U aKILENTOpPHBIE MPUMECH, P—N-nepexood, 3amuparoluil CIIO0H, BBIIPSMICHHE
MEPEeMEHHOTO TOKa, TPaH3UCTOP; (pu3MueckuM BenuuunHaMm: (a3a KojeOaHU, IeHCTBYIOIIee
3HaYeHWE CWJIbl TEPEMEHHOI0 TOKa, TOK CMEILEHHUs, BpeMs peJakcalid, EeMKOCTHOE
COIIPOTHUBIICHUE, HHAYKTHBHOE COIPOTUBIICHHUE, KOI(P(DUIIMEHT YCUIICHUS;

— OINHUCHIBaTh SABJIIGHUE MATHUTOIJIEKTPUYECKON HHIYKIHMH, JHEProoOMEH MEXIy
JNEKTPUYECKUM M MAarHUTHBIM TOJIEeM B KoJeOaTeIbHOM KOHTYpE W SIBICHHE pPE30HAHCa,
OTKCHIBATh BBINPSAMIICHHE IEPEMEHHOTO TOKA C TOMOIIBIO OTYIIPOBOJHUKOBOTO JIN0/IA;

— HCHOJIb30BAaTh HA IMPAKTUKE TPAH3UCTOP B YCUIIMTENE M TEHEPATOPE 3IIEKTPUUYECKUX
CUTHAJIOB;

— OOBSCHSATH IPUHIIUII ACUCTBHUS MOJIYIIPOBOIHUKOBOTO JIUO/A, TPAH3UCTOPA.

BJIeKTPOMaFHI/ITHOf) H3JIyYCHUE

H3ny4denue u mpuem 3J1eKTPOMATHUTHBIX BOJIH paano- 1 CBY - nuana3ona
IlIpeomemmnoie pe3ynomamol 00ydeHus JaHHON TEMbI TIO3BOJISIOT:

— J1aBaThb OIpEAeNCHUS MOHSATHSIM: AJIEKTPOMArHUTHAs BOJHA, Oerymias rapMOHHYECKas
JJIEKTPOMArHuTHasE  BOJHA,  IUIOCKOMOJNSPHU30BaHHAs (WO  JIMHEHHO-TIOJSIPU30BAaHHAs)
AJIEKTPOMArHUTHAsl BOJIHA, TJIOCKOCTh MOJISIPU3ALUU AJIEKTPOMATHUTHON BOJIHBI, ()POHT BOJIHBI,
Jy4, paauoCBsA3b, MOAYJISALUSA U IEMOAYJSALNSA CUTHANA, aMIUIUTYIHAas U 4YaCTOTHAs MOAYJISALNS;
(1)I/I3I/I‘~I€CKI/IM BCIMYHMHAaM: NIOJIMHA BOJIHBI, IIOTOK OJSHCPIrUM MW IINIOTHOCTH IIOTOKAa OJHCEPrun
AIEKTPOMATHUTHOU BOJIHBI, HHTEHCUBHOCTD AJIEKTPOMAarHUTHOW BOJIHBI,

— OOBSCHATH 3aBHCHUMOCTb HHTCHCHBHOCTHU BHCKTpOMaFHI/ITHOﬁ BOJIHBI OT YCKOPCHHA
H3Hy‘laf0]l[el>i 3ap5{)KeHHOI\/’I YaCTHULIBI, OT paCCTOAHUA 1O UCTOYHHUKA U3JTYYCHHA U €T0 YaCTOThI;

— OIMIUChIBATh MCXaHHU3M AaBJICHUS SHGKTpOMaFHHTHOfI BOJIHBI,

— KJ'IaCCI/I(bI/IHI/IpOBaTI) Juana3oHbl 4aCTOT CIICKTPA SJICKTPOMArHUTHBIX BOJIH;

— OINKUCHIBATh OMBIT MO COOpPKE MPOCTEHIIero paguonepeaTdyuKa u paauonprueMHUKa.
I'eomeTpuueckas ontuxka Ilpeomemmnuie pe3yibmamot 00yueHUs JaHHOW TEMBI TO3BOJISIOT:

— JIaBaTh OINpENeJICHHs MOHATUSAM: NepeqHUil (pPOHT BOJHBI, BTOPUYHBIE MEXAHUYECKHE
BOJIHB, MHHUMOE M JEeHCTBUTENIbHOE W300paKe€HUs, MPEIOMIICHUE, IIOJHOE BHYTPEHHEE
OTpakeHHEe, IUCIepCUsi CBETa, TOYEUHBI HCTOYHUK CBETa, JHMH3a, (OKaIbHAs IIOCKOCTD,
aKKoMojauus, Jiyna; (U3MYECKUM BeJIMYMHAM: YTOJ TAaJeHUs, Yrojd OTpPa)XeHHs, Yyroi
npesoMiieHus, aOCOJIIOTHBIM IMOKa3aTeab MPEIOMIIEHHUS Cpellbl, yrojl TMOJHOTO BHYTPEHHEIo
OTpaKeHUsI, MPEIOMIISIIOIIMM Yroa NpU3Mbl, JHUHEHHOE YyBEIWYEHHE OINTHYECKOW CHCTEMBI,
ONTHUYECKasl CUJIa JIMH3BI, MOMNEPEYHOE YBEIMYEHUE JMH3bI, PACCTOSHUE HAWIYYIIEro 3peHus,
YIJI0BOE YBEINYECHMUE;

— Ha6J'II-O)IaTI) U UHTCPHOPETHPOBATE ABJICHHUA OTPAXKCHHA W IPEIIOMIICHHUA CBETOBBIX BOJIH,
SABJICHUC TTOJIHOTO BHYTPCHHETO OTPAXKCHUSA, ABJICHUA JUCIICPCUHU,

— (I)OpMYJ]I/IpOBaTB MPUHIIHIT FloﬁreHca, 3aKOH OTPaXCHUA BOJIH, 3aKOH ITPCIIOMJICHU,

— OIMCBIBATH OIBIT IO U3MEPCHUIO ITOKA3aTCIIA MPCIOMIICHUA CTCKIIA,



— CTPOUTH M300pKEHHS U XOJ JIyuel MpH MpeTOMIICHUH CBETa, N300paskeHHe mpeamera B
coOMparoIIei U pacCEeUBAOIICH JIMH3aX;

— ONPEIENITh MOJIOKCHUS U300pKEHUS TIPEeIMETA B JIMH3E C TIOMOIIBIO (OPMYITBI TOHKOM
JINH3EI,

— aHAJIM3UPOBATH YETIOBEUYECCKHUH TJ1a3 KaK ONTHYECKYIO CUCTEMY;

— KOPPEKTHPOBATH C MTOMOIIBIO OYKOB J1e(PEKThI 3pCHUS;

— OOBSCHATH NPUHLUI JEHCTBUS ONTUYECKUX NPUOOPOB, YBEIUUMBAIOIIMX YrOJl 3PEHUS:

JIyIly, MEKPOCKOII, TE€JIECKOIl; — MPUMEHATH IOJYyYEHHBIE 3HAHUS U PELICHUs MPAKTUYECKUX
3az1ay.

BoJiHoBBIE CBONCTBA CBETa
Ilpeomemmnuie pesynomamul 00y4eHUs JaHHON TEMbI TIO3BOJISIOT:

— J1aBaTh OIPEJEICHMs] MOHATHUAM: MOHOXpPOMAaTHYecKas BOJIHA, KOI'€PEHTHBIE BOJHBI U
MCTOYHUKH, BPEMS U ITTMHA KOTEPEHTHOCTH, TEOMETPUIECKast Pa3HOCTh X0/1a HHTEP(PEPUPYIOIIUX
BOJIH, TEPUOJl U paspeliarmias CrocoOHOCTh AU(PPAKIMOHHONW pelIeTKH, HHTephEepeHIIns,
MIPOCBETIICHUE ONTHUKH, Tuppakius, 30Ha Dpenens; Gu3nIeCKuM BeTHUNHAM;

— Ha0moJaTh W HMHTEPHPETUPOBATH pPE3yJbTaThl (ONMUCHIBATH) JAEMOHCTPALMOHHBIX
SKCIIEPUMEHTOB 0 HAOIIOICHUIO SABJICHUN HHTephEpeHIINN U TU(PPAKIIUU CBETA;

— ¢opmynupoBats npuHnun [roiirenca—®peHcens, yCIoBUS MHHAMYMOB U MAaKCHMYMOB
npu MHTEPPEPEHINH BOJH, YCIOBUS IU(GPAKIMOHHOIO MHHMMYMa Ha INEIH W TJIABHBIX
MaKCHMYMOB IpH IU(paKIUy CBETa HA PEIIETKE;

— OMNHCHIBaTh JKCIEPUMEHT IO M3MEPEHHUIO [IJIMHBI CBETOBOM BOJHBI C TMOMOIIBIO
TUGPaKIIMOHHOMN PeIIeTKH;

— OOBSICHATH B3aMMHOE YCUIICHUEC U ocia0JieHue BOJH B IIPOCTPAHCTBC,

— J1e71aTh BBIBOJBI O PACIOIOKEHUH JUPPAKIMOHHBIX MUHUMYMOB Ha 9KpaHe 3a OCBEIEHHON
LIEJIBIO;

— BBIOMpATh CIOCO0 MOJTyYEHHUsI KOT€PEHTHBIX HCTOUHUKOB;

— pa3nuyarh JTUGPaKIUOHHYIO KapTUHY ITPH TU(PAKIIUK CBETa HA LIENTU U Ha TU(PaKIIMOHHON
peleTke.

KBanTOBasi Teopusi 371eKTPOMATrHUTHOI0 U3JIy4eHHs U BellecTBa Ilpeomemmuoie
pe3yavmamut 0O0yUCHUsI TaHHOW TeMBbI TO3BOJISIOT:

— J1aBaTh OIpeAeJCHUE MOHATHI: TEIIOBOE U3IydeHHe, aOCOJIIOTHO 4YEpHOE Telo,
dboToaddekt, PoTorneKTPOHbI, (OTOTOK, KOPIYCKYISIPHO-BOIHOBOM Ayaln3M, dHEPTreTUUECKUN
YpOBEHb, JIMHEHYaThIi CHEKTp, CIOHTAaHHOE W HWHIYLUMPOBAHHOE W3JIYy4YeHHE, J1as3ep,
CaMOCTOSITENIbHBIA UM HECaMOCTOSTENIbHBIM pa3psi/ibl, SHEPrusi MOHM3ALUHU, paboTa BBHIXOJA,
KpacHas rpanuna ¢potodddexra;

— Pa3bACHATH OCHOBHBIE TIOJIO’KEHUSI BOJIHOBOM TeopHuM CBeTa, KBaHTOBOM runore3a [lnanka,
TEOpUHU aTOMa BOJIOPOa;

— (dopMyIupOBaTh 3aKOHBI TETUIOBOTO M3nydeHus: Buna u Credana—Dbanpiimana, 3aK0HBI

¢doroaddexra, cooTHomIeHUS HeompeneneHHocTe [ elizenbepra, moctynarel bopa;

— OILIGHMBATh JJIMHY BOJIHBI 7€ bBpoiisis, COOTBETCTBYIOLIYIO JBMKEHHUIO 3JIEKTPOHA,
KMHETUYECKYI0 SHEPrui0 3JIeKTpoHa mpu (oTorddekre, ATUHY BOJIHBI CBETa, HCILYCKaeMOTo
aTOMOM BOJIOPO/IA;



— ONUCHIBATh NPUHIUIHMAIBHYIO CXeMy omnbITa Pesepdopra, mpeyiosKuBIIEro MIaHETapHYIO
MOJIEJIb aTOMa;

— 00BACHATH IIPUHIUIT I[GﬁCTBHH Jia3epa,

— CpPaBHUBATh U3JIYYCHHC JIa3€pa C U3TYUCHUCM APYIrUX UCTOYHUKOB CBCTA.

®Du3uKa BLICOKHX Hepruii @u3uka aTOMHOI0 siipa
Ilpeomemmuunie pezynvmamet 00ydeHUs TaHHON TEMBI TO3BOJISIOT:

— JaBaTb OMNpEACICHUS IOHATUAM: INPOTOHHO-HEUTPOHHAs MOZECIb spa, W30TOIIbI,
palMOaKTUBHOCTG, alb(a- u Oera-pacnall, raMMa-u3Iy4eHUE, UCKYCCTBEHHAs! PaJUOAKTUBHOCTD,
LEMHAas peakLus JeJICHUs, ACPHbII PeakTop, TEPMOSACPHBIN CUHTE3; (PU3UUECKUM BEJIUYMHAM:!
yaenbHas DHEPrHsl CBSA3HM, IEPUOJ IOIypaclana, aKTUBHOCTb PaJUOAKTHBHOIO BEILECTBA,
HHEPTeTUYECKUI BBIXO SACPHON PeaKklnu, KOA(PPUIMEHT pa3MHOKEHHS HEHTPOHOB,

KPUTHYECKAsi Macca, J103a MOTJIONICHHOTO U3Ty4eHus, K03 PHUIMEeHT KauecTBa,
— 00BACHATH NPUHLIUII AEHCTBUS SIIEPHOTO PEAKTOPA;
— 00BSACHATDH CIIOCOOBI 00ecIeueHus: 0€30MacCHOCTH SAEPHBIX peakTopoB U ADC;

— TPOTHO3UPOBATh KOHTPOJHMPYEMBIH €CTECTBEHHBIH paaMallMOHHBIA (OH, a TaKkKe
palMOHAIBHOE MPHUPOAOIIOIB30BAHNE NP BHEAPEHUHU YIIPABISIEMOIO TEPMOSIEPHOTO CHUHTE3a
(YTO).

JJleMeHTapHbIe YaCTHLbI
IlIpeomemmuoie pezyrvmamost 00yueHUs TaHHON TEMbI TO3BOJISIOT!

— JaBaTh OMPEICICHHS MOHITHIM: 3JCMCHTAPHBIC YaCTHUII, (yHIaMEHTAIbHBIC YaCTHIIBI,
AHTUYACTUIA, AHHUTWISAIMS, JENTOHHBIA 3apsiji, MEPEHOCUYHK B3aWMOJCHCTBUS, OapUOHHBIMI
3apsii, apOHBI, JIEITOHBI, ME30HbBI, OAPUOHBI, TUTIEPOHBI, KBAPKH, TITIO0H;

— KJaccu(puIUpOBaTh JIEMEHTApHbIE YaCTUIIbI, TOAPA3/IENsis UX Ha JIETOHbI U a/IpOHBI;

— (¢opmynupoBath npuHUMN Ilaynu, 3akoHB COXpaHEHHsS JENTOHHOIO W OapHOHHOTO
3aps/10B;

— OIKACHIBATh CTPYKTYPY APOHOB, LIBET U apOMaT KBapKOB; — IIPUBOJUTH

IIPUMEPBI ME30HOB, TUIIEPOHOB, INIFOOHOB.

JyeMeHTHI acTpopu3nkn JBoJonus BeeneHnou
Ilpeomemmbwie pezyromamol 00yueHUs TAHHON TEMbI TO3BOJISIOT:

— JlaBaThb OIPEACIICHUS IMOHATUAM: aCTPOHOMUYECKHME CTPYKTYpBI, IUIAHETHAs CHUCTEMa,
3B€3/1a, 3B€3/IHOE CKOIUJICHUE, TAJIAKTUKHU, CKOIJIEHUE U CBEPXCKOIUICHUE TAJIaKTUK, Bcenennas,
Oenblii  KapiuK, HEHTPOHHAs 3Be3/la, 4epHas Jblpa, KPUTHUYECKas IJIOTHOCTh BceneHHO,
PENMKTOBOE U3Ty4YEHUE, TPOTOH-IIPO- TOHHBIN LIUKJI, KOMETa, aCTEPON/I, IMyJIbcap;

— HWHTEPIPETUPOBAThH Pe3yiIbTaThl HAOMIOACHUH Xa00ia 0 pa3deraHuy rajlakTHK;

— (opMynHpoOBaTh 3aKOH Xab011a;

— KJ1accu(uIUpPOBaTh OCHOBHBIE MEPHO/IbI ABOoLNK BeenenHnoit nocne bonpuioro B3pbIBa;
— IPEACTaBIAThH MOCIEI0BATEIbHOCTh 00pa30BaHuUs MEPBUYHOTO BEIIECTBA BO BeeneHHOM;

— OOBACHATH MPOIECC IBOIIOIUH 3Be3/], 00pa3oBaHus u dBONOIUKH COTHEYHOI CUCTEMBI;
—C TIIOMOIIBKO MOICIIHU q)pI/I)IMaHa MNpEACTAaBIATE BO3MOXXHBIC CIHOCHAPHUKW 3BOJHOIHUHU
Bcenennoii B Oyaymem.



Du3nYeCKUl NPAKTUKYM
Oobuwue npeomemnsle pe3ynpmamosl 0OyUeHHs] JTAHHOTO Kypca MO3BOJISIOT!
® CTPYKTYpUPOBaTh yueOHYI0 HH(DOPMALIHIO;

® UHTEPNIPETHUPOBATh HMH(GOPMAIUIO, MOIYYCHHYI0 M3 IPYTHX HCTOYHUKOB, OIICHUBATh €€
Hay4HYIO JOCTOBEPHOCTb;

® CaMOCTOSTEIbHO I[O6I)IB3TB HOBOC AJId ce0s (bI/ISI/ILIeCKOG 3HAHHC, HCIIOJIb3Yyd JIA 3TOIO
AOCTYIIHBIC HCTOYHHUKHN I/IH(bOpMaI_[I/II/I;

® IPOrHO3UPOBATh, AHAIM3UPOBATH M OLCHUBATH IOCIEACTBHUS ISl OKPYXKAIOUIEH cpeabl
OBITOBOM U MPOU3BOICTBEHHOI JIEATEIHHOCTH YEJIOBEKa, CBI3aHHOM C CIIOIb30BAaHUEM TEXHUKU;
® CaMOCTOSITENIFHO TUIAHUPOBATh U MPOBOIUTH (PU3UUECKHI IKCIEPUMEHT, COOI0aas mpaBuia
Oe3omacHON paboThl ¢ JIAOOpPATOPHBIM OOOPYIOBAaHHEM; OKAa3bIBAaTh IEPBYIO IOMOIIb IPH
TpaBMax, CBSI3aHHBIX C JA0OpAaTOpPHBIM O00OpPYIOBaHMEM H OBITOBBIMH TEXHHYECKUMHU
YCTPOMCTBAMMU.
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