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IHosicuuTenbLHAA 3aMHCKA

Cornacno yuebnomy mnany 'bOY COII Nel «OILl» m.r.t. CTpoiikepaMrKa Ha U3y4eHUE

bu3MKM Ha YpOBHE cpemHero odmero oOpasoBanus B 10-11 kilaccax OTBOAUTCA 5 4YacoB B
Henemo, 170 gacoB B rof 3a 34 yuebubix Henenu win 340 yacoB 3a JjBa roja o0y4eHusl.
Pabouas mporpamma mo ¢usuke mas 10-11 xmaccoB (yrayOJeHHBIH YpOBEHB) COCTaBJIeHA B
cootBercTBUU C TpeboBanusmu DPI'OC k CTpykType W pe3yiabTaTaM OCBOCHHS OCHOBHBIX
o0pa3oBaTeNbHBIX MPOrpaMM cpeaHero ooémero obpazoBanusi ¢ yuérom llpumepHoit
00pa3oBaTeNbHOW MPOTPaMMBI CPEIHEro OO0IIero oO0pa3oBaHUS W MPOTPAMMBI  CPEIHETO
(momuoro) obmero oOpazoBanus «®Puszmka. 10-11kmaccel. YrayOnaeHHBI YpPOBEHB», aBT.
A.B.Kacesros/coct. N.I".BracoBa. —M.:/Ipocda, 2013.

YMK «®u3uka. 10 knacc. Yriiy0JieHHbIH YPOBEHb)

1. ®usuka. 10 knacce. YrayOneHnslii ypoBeHb. YueOHuUK (aBTop B. A. KacbsHOB).

2. @wusuka. 10 xmacc. YrmyOneHHBIH ypoBeHb. Mertomudeckoe mocodue (aBrop B. A.
KacpsHOB).

3. @wusmka. 10 xmacc. YroyOneHHbIH ypoBeHb. TeTpaap Aiis 1abopaTopHBIX padoT (aBTOPHI
B. A. Kacesnos, B. A. KopoBuH).

4. ®wuswuka. 10 knacc. YrinyoneHHbll ypoBeHb. KoMIieKkT TeTpajeil 111 KOHTPOJIbHBIX padoT
(aBTops! B. A. KacesHos, JI. I1. Mometiko, E. 3. PatOounb).

5. ®usuka. 10 knacc. Aunaktuueckue matepuanisl (aBTopsl A. E. Mapon, E. A. Mapon)

YMK «®u3uka. 11 kinacc. Yriy0JieHHbIH YPOBEHb)

1. ®usuka. 11 knacc. YrayOnennslii ypoBeHnb. YueOHuk (aBTop B. A. KacbsHOB).

2. @wusuka. 11 xmacc. YrmyOneHHbIH ypoBeHb. MeTtomudeckoe mocodue (aBrop B. A.
KacbsHOB).

3. ©®wuswuka. 11 knacc. YrinyOneHHbI ypoBeHb. TeTpaap ais 1abopaTOpHBIX padboT (aBTOPHI
B. A. KacesHoB, B. A. KopoBuH).

4. ©®wuswuka. 11 knacc. YrinyoneHHslid ypoBeHb. KommiekT TeTpaaeil 1151 KOHTPOJIbHBIX paboT
(aBtopsl B. A. KacesHos, JI. I1. Momeiiko, E. 3. PatOus).

5. ®usuka. 11 xknacc. Iunakrudyeckue marepuainsl (aBTopsl A. E. Mapown, E. A. Mapon)



COJAEPKAHUE KYPCA

10 ximace (170 4, 54 B Heneno)

BBEJIEHUE

QDu3uka 6 no3HAHUU eeuiecmead, noas, NPOCMPAHCIEA U 8PEMEHU
Uro uzyuaet ¢usnka. Opranbl 4yBCTB KaK UCTOYHUK HH(POPMAIIUU 00 OKPYKAIOIIEM MUDE.
®dusznyeckuil SKCepuMenT, Teopus. Gusnueckue moaenu. Mnes aromuszma. DyHiameHTaNbHbIC
B3aNMMO/ICHCTBHS.

MEXAHUKA

Kunemamuka mamepuanvnoit mouxku
Tpaextopus. 3akoH aABwxkenus. [lepememienne. [1yts u nepememienne. Cpenssis myTeBast
CKOpOCTh. MTrHOBEHHAast CKOpOCTh. OTHOCHUTENIbHASI CKOPOCTh ABMKEHUs Te. PaBHOMepHOE
NpSIMOJIMHEIHOE JBUKEHUE. Y ckopeHue. lIpsmonnHeiiHoe ABUKEHNE ¢ TOCTOSHHBIM
yckopeHueM. PaBHoriepeMeHHOE TIpSIMOJTHMHEHOE BrokeHrne. CBOOOHOE TTaiecHHe Tell.
OnHOMEpPHOE JBUKEHHUE B MOJIE€ TSHKECTU MPU HATMYMK HavalbHOM CKOpOocTH. bamucruueckoe
newkeHne. KunemaTtuka rnepuoandeckoro ABkeHus. BpamarensHoe u konedareaprHoe
JBUKEHHE MaTEPUATbHOM TOUKH.
Dponmanvhsie 1abopamopHsie pabomol
H3mepenue yckopeHus CBOOOIHOTO MaJACHHUS.
N3yuenune aBuxeHus teiaa, OpOImIeHHOTO0 TOPU30HTAIIBHO.

JAuHaMuKa MaTepHaJIbHONH TOYKH
[Tpunnun otHocurensHOoCTH ['anmunes. Ilepseiii 3akoH Herotona. Bropoii 3akoH HeroToHa.
Tperuii 3akoH Hetorona. ['paBuTanmonHas cuia. 3aKkoH BceMUPHOTo TAroreHus. Cuma TSKecTH.
Cuna ynpyroctu. Bec tena. Cuna tpenus. [Ipumenenne 3akonoB HproToHa.
Dponmanvrsie 1abopamopHsie pabombi
W3mepenue koa¢puienTa TpeHust CKOJIbXKEHHUS.
JIBr>KeHune Tena 1o OKpYKHOCTH IO IEHCTBUEM CHJI TSYKECTH U YIIPYTOCTH.

3aKoHBI COXpaHeHUs!

Nmnynbc MaTepuanbHON TOUKHU. 3aKOH COXpaHEeHUs UMITylibca. PaboTa cuisl.
ITorenumanbHas sHeprud. [loTeHManpHas SHEPTrys Tela IpU FPaBUTALIMOHHOM U YIIPYTOM
B3anMoieiicTBuax. Kunernueckas sHeprusi. MouHocTh. 3aKOH COXpaHEHHsI MEXaHUYeCKOM
sHEprun. AGCOIFOTHO HEYIIPYTO€ U a0COIOTHO YIIPYTroe€ CTOJIKHOBEHHS.

JInHAMHKA NEePHOANYECKOr0 IBUKEHHUS
JIBI>KeHHe Tell B TpaBUTallMOHHOM nojie. Kocmuueckue ckopoctu. JluHamuka cBOOOTHBIX
kosrebannii. KonebaTenpHast cucteMa 1o JeCTBUEM BHEITHUX CHJI, HE 3aBUCSIIUX OT BPEMEHHU.
Brinyxnennsie konebanus. Peonanc.
®dponmanvuas 1abopamopuasn paboma
ITpoBepka 3aKkOHa COXpPaHEHUs SHEPTUH TP JEHCTBUU CHJI TSXKECTU U YIPYTOCTH.

CTATHUKA

VYcnoBue paBHOBECHS AJIsl MOCTYNATENBHOTO JIBH)KEHUS. Y CIIOBUE PAaBHOBECUS JUIsI
BpallaTenbHOro ABMKeHUs. [1neuo u MomeHT cuibl. LleHTp TspkecTu (LeHTp Macc) CUCTEMBbI
MaTepHalIbHBIX TOUYEK U TBEPJOTO TeJa.

PEJATUBUCTCKASA MEXAHUKA



[TocTynaTel cnenuanbHOM TEOPUU OTHOCUTENBHOCTH. OTHOCUTEIIBHOCTh BPEMEHH.
3ame/ieHUe BpeMeHU. PesITUBUCTCKUI 3aKOH CII0KEHUS CKOPOCTeil. B3auMOCBs3b SHEPTUH U
MAacCEL.

MOJIEKYJIAPHASA ®U3UKA

MouJiekyJisipHasi CTPYKTYpa BelllecTBa
Crpoenue atoma. Macca aromoB. ModsipHast Mmacca. KonmdecTBo BemiecTBa. Arperatabie
COCTOSTHUSI BEIIECTBA.

MKT unpeaanHOro raza
Pacnipenenenue Mosekysn HAEaIbHOIO ra3a B IPOCTPAHCTBE. Pacnpenenenue MoieKyin
uJeanbHOro rasa no ckopoctsam. Temneparypa. [llkanel Temneparyp. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETHYECKON Teopuu. Y paBHeHue Kitanelipona— MeHneneesa. M3omnpoiieccsl.
N3otepmuueckuii nmporiecc. M306apHbIii mpomecc. 30XopHbIH mpoliecc.
dponmanvuas 1abopamopuasn paboma
N3yueHune n30TepMUYECcKOro mnpoiecca B rase.

TepMoanHaMuka
Buytpennss sneprus. Pabora raza npu pacmupenuu u cxatuu. Padora rasa npu
u3onpoueccax. [lepBblit 3aKoH TepMoanHaMUKH. [IpuMeHeHne epBoro 3akoHa TEPMOAMHAMUKI
JUIst u3ompolieccoB. AnuadatHblil npouecc. Temnossle aABurarenan. Bropoii 3akox
TEPMOJIMHAMUKH.

AKuakocrs 1 nmap

da3oBbIii nepexo nap — xxuakoctsb. Menapenue. Konnencanus. J[aBieHne HaChIEHHOTO
napa. Bnaxxaocts Bo3ayxa. Kunenwne sxuaxoctu. [ToBepxHocTHOE HaTshkeHne. CMadyuBaHHE.
KannmisapHocTs.
®dponmanvuas 1abopamopuasn paboma
N3ydeHne kKanuUISIpHBIX SBJICHHM, 00YCIOBICHHBIX TOBEPXHOCTHBIM HATSKEHUEM
KHUJIKOCTH.

Teepaoe Teo
Kpucrannuzauus u nnaBineHue tBepAbix Tes. CTpyKkTypa TBepabIX Ten. Kpucramiueckas
peurerka. MexaHn4ecKkrue CBOMCTBA TBEPABIX TEIl.
@poumanvuas 1abopamopras paboma
N3mepeHne yienbHON TEIIOEMKOCTH BEIECTBA.

MexaHn4yecKHe BOJIHbI. AKYCTHKA
Pacnpoctpanenue BoJiH B yripyroii cpene. OtpakeHue BoJH. [leproauyeckue BOIHBI.
Crostune BOJHBI. 3BYKOBBIE BOJHBL. BricoTa 3ByKa. Dddext Jomnepa. TemOp, rpoMKOCTh 3BYKA.

IAJIEKTPOJIUHAMUKA

Cuibl IJIEKTPOMAIrHUTHOI'O B33HMO}ICI7[CTBI/IH HCIMMOABUKHBIX 3apsi/I0B
Dnektpuueckuii 3apsia. KBantoBanue 3apsga. nexkTpusaius Tea. 3aKOH COXpaHEHUs 3aps/ia.
3akoH Kynona. PaBHOBecue cTatnueckux 3apsaoB. HanpsskeHHOCTh 3JIEKTPUYECKOTO MOJIS.
JInHUM HANIPSKEHHOCTH DJIEKTPOCTATUYECKOro o, [IpuHiun cyneprnozuuyuun
AJIEKTPOCTATHYECKHUX TMOJICH. DIEKTPOCTATHUECKOE TT0JIE 3apsHKCHHOM cPephl U 3apsSKEHHOM
MJIOCKOCTH.



JHeprus 3J1eKTPOMATHUTHOT0 B3aMMO/1elCTBUS HENMOABHKHBIX 3apsiI0B
PaGora cui anekTpocTaruueckoro mojs. [ToTeHmuan anekrpoctaTudeckoro moss. PasHocTs

MOTEHITMANIOB. M3MepeHne pa3HOCTH MOTEHIIUATIOB. DJICKTPUIECKOE MOJIE B BEUIECTBE.
JW3IeKTpUKU B 3JIEKTPOCTATHUECKOM M0J1e. [[pOBOAHUKH B 3JIEKTPOCTATUUYECKOM IOJIE.
Pacnipenenenue 3apsa0B M0 MOBEPXHOCTH MPOBOIHUKA. DIEKTPOSMKOCTh YETUHEHHOTO TTPOBO/I-
HUKa 1 KoHaeHcaropa. CoeIMHeHUE KOHACHCATOPOB. DHEPTHUsI JIEKTPOCTATUHUECKOTO TOJIA.
OOBemMHas IMIIOTHOCTh SHEPTUH, HIEKTPOCTATUUECKOTO MOJIS.

@poumanvusie 1abopamopHvle pabomoi

N3mepenne 31eKTpOeMKOCTH KOHIEHCATOPA.

Du3nYeCKU MPAKTUKYM

Pe3epBHOe Bpemst

11 knacc
(1704, 54 6 neoenro)
QJEKTPOIUHAMUKA

ITocTOAHHBIN YJIEKTPUYECKHI TOK
Onextpuueckuii Tok. Cuna Toka. ctounuk Toka. ICTOYHHK TOKa B 3JIEKTPUYECKOM LIETIH.
3akon OMa 1J1 OJHOPOAHOTO MPOBOAHUKA (ydacTka 1enu). COnpoTUBIECHUE TIPOBOTHUKA.
3aBUCUMOCTB YJEJIBHOTO CONPOTUBIIEHUS IPOBOIHUKOB U MOJIYIPOBOAHUKOB OT TEMIIEPATYPBHI.
CaepxnpoBoauMocTb. CoeHEeHHsI TPOBOJHUKOB. PacueT conpoTUBIEHUS 3JEKTPUUECKUX
neneil. 3akoH Oma Juisd 3aMKHYTOM 1ieny. Pacder cuibl TOKa M HaIlIPSHKEHUS B AJIEKTPUYECKUX
nensx. 3mepenue cuibl Toka M HanpsKeHUsl. TerioBoe JeiCTBUE 3JEKTPUUECKOT0 TOKa. 3aKOH
Jbxoyns—IJlenua. Ilepenaya MOLTHOCTH 3IEKTPUUECKOT0 TOKA OT UCTOYHHKA K TOTPEOUTEITIO.
DNEeKTpUYECKUH TOK B pacTBOPAx M pacIulaBax 3JIEKTPOJIUTOB.
Dpoumanvhsie 1a60pamopHvle pabomoi
HccnenoBanune cMeIaHHOTO COETMHEHUS IPOBOIHUKOB.
N3ydenne 3akoHa OMa 111 IOJTHOW LIETIN.

MarsnuTHoe 1moJie

MaruuTHO€E B3auMoJeicTBUE. MarHUTHOE MOJIE AIEKTPUIECKOTr0 TOKa. JINHUKM MarHUTHOM
MHAYKIUU. JleficTBUe MarHUTHOTO MOJI Ha MPOBOJIHUK ¢ TOKOM. Cuita Ammniepa. Pamka ¢ Tokom
B OJTHOPOJTHOM MarHUTHOM ToJie. J[eiiCTBHe MarHUTHOTO MOJIA HAa IBUKYIIHECS 3apsiKEHHbIE
yactuubl. Cuna Jlopenna. Macc-cniektporpad u nukioTpoH. [IpocTpaHCTBEHHBIE TPACKTOPUHN
3apsKEHHBIX YaCTHUIl B MATHUTHOM TT0Jie. MarHuTHBIE JTOBYIIKH, PaIUallMOHHBIE MOsica 3EMIIH.
B3aumoneiicTBre 31€KTPUUYECKUX TOKOB. MarHUTHBIN NOTOK. DHEPTys MATHUTHOTO TOJISI TOKA.
MaruutHoe noJsie B Beniectse. eppoMaraeTusm.

DJIeKTPOMAarHeTu3M
O/1C B npoBOJHUKE, IBUKYILIEMCS] B MATHUTHOM M0OJI€. DJIEKTPOMarHuTHAsI MHAYKITHUSI.
Cnioco0sI momydeHust MHAY- THOHHOTO ToKa. OnbiTel ['enpu. Mcnonp3oBanue anekTpomar-
HUTHOM MHAYKIMU. | 'eHepupoBaHe NePEMEHHOr0 3eKTpuyeckoro Toka. [lepegaua
3JIEKTPOIHEPTUU HA PACCTOSHUE.
@poumanvuas 1abopamoprnas paboma
N3ydenue siBIeHUS 3JEKTPOMATHUTHON UHIYKIIMH.



enu mepeMeHHOr0 TOKA
BexTopHbIe AMarpaMMsl i1 ONIMCAaHUS IEPEMEHHBIX TOKOB M HallpsbKeHU. Pesnctop B nenu
IepeMeHHOro Toka. KonaeHncaTop B nenu nepeMeHHoro Toka. Karymika nHIyKTUBHOCTH B LIETIH
HepeMEeHHOro Toka. CBOOOJHbIE FTApPMOHUYECKHE IEKTPOMAarHUTHBIE KOJIeOaHus B
KosiebarenbHOM KoHType. KonebarenbHblil KOHTYp B LIENH NEpeMEHHOro Toka. [IpruMecHbIi
IOJIYIIPOBOJHUK — COCTaBHAs 4acTh 3JIEMEHTOB cXeM. [10JIylipoOBOIHUKOBBIN THOA.
Tpansucrop.

IQJIEKTPOMATI'HUTHOE U3JIYYEHUE

HN3nyyeHue U mpueM 3J1eKTPOMATHUTHBIX BOJIH paauo- 1 CBU-qnanazona
DneKTpOMarHuTHHIE BOJIHBL. PacpocTpaHeHne 3J€KTPOMAarHUTHBIX BOJIH. DHEPrus,
IIEPEHOCUMast 2JIEKTPOMAarHUTHBIMU BOJIHAMU. JaBICHNE U UMITYJIbC 3JIEKTPOMAarHUTHBIX BOJIH.
CriexTp 27eKTpoMarHuTHHIX BoJH. Pagno- 1 CBU-BonHbI B cpeacTBax cBs3u. Paguorenedonnas
CBsI3b, PaIMOBEIIAHKE.

I'eomeTpuyeckasi onTuka
[Ipunuun [toiirenca. Otpaxenue BoiH. [Ipenomiienue BonH. Jucnepcus ceera. [loctpoenue
M300paKeHH U Xo/a JTydei mpu npenomiieHuu ceeta. JInuzel. Cobuparoiue JIMH3HI.
N3o0paxenue npeamMera B coobuparoniet munze. Dopmysa TOHKON coOUparoe TMH3bI.
PacceuBaromiue nun3bl. M300paxkenue npeamera B paccenBarolieii gua3e. DokycHoe
PACCTOSAHNEC U OIITUYCCKAsA CHUJia CUCTEMBI U3 ABYX JIMH3. YenoBedecKkni 1i1a3 KaKk ONTHYECKas
cuctema. OnTudeckue NpuoOpPsl, YBETUUUBAIOIINE YTOJ 3PEHHUS.
Dponmanvras rabopamopHasn paboma
N3mepenue nokaszarens IpeIoMIeHUS CTEKIIA.

BouinoBas onTuka
WNuTepdepennus BosH. B3anMHoe ycuieHre u ociaabaeHue BOJIH B IPOCTPAHCTBE.
Wntepdepennus cera. udpakuus ceera. Judppakiunonnas penerka.
Dponmanvrsie 1abopamopHsle pabombl
Habmtonenue nnrepdepeHunn 1 qudpakiiuy cBeTa.
W3mepenue 1MHbI CBETOBOM BOJIHBI C TOMOLIBIO AU(PPAKIIMOHHOMN PEIIETKH.

KBanTtoBasi Teopus 3J1eKTPOMArHUTHOTO U3JIyUeHHsI U BelllecTBA
TennoBoe uznyuenue. ®otorddext. KopnyckynsipHo-BomHOBOM qyanu3M. BomHoBbIe
cBoicTBa yactuil. Ctpoerue aroma. Teopust aroma Bogopoaa. [lornomenue u n3nydeHue cBeta
atomoM. Jlazepsl. DnekTpuueckuil pa3psj B ra3ax.
@ponmanvuas 1abopamopuasn paboma
Habmoienne TMHeHYaToro M CIIONIHOTO CIIEKTPOB HCITYCKaHUS.

®U3UKA BHICOKUX DHEPT UM

Du3uKa AaTOMHOI0 A/IPa

CocTaB aTOMHOTrO s11pa. DHEpPIusl CBsI3U HYKJIOHOB B sA1pe. EcTtecTBeHHast
pPaZoaKTUBHOCTb. 3aKOH PaJIMOaKTUBHOTO pacnajaa. MickyccTBeHHast paiMOaKTHBHOCTb.
Hcnonp30BaHue 3HEPIUM JeNIeHUs Aaep. S nepHas sHepreTuka. TepmosaepHsiii cunres. SAnepHoe
opyxue. buosornueckoe elicTBHE paguOAKTUBHBIX U3JTyYECHHM.

Dponmanvras rabopamopHas paboma

W3ydeHnue B3aMOJEICTBUS YaCTHUI] U SIIEPHBIX peakiuit (o ¢pororpadusm).

DJieMeHTapHbIe YacTHIbI
Knaccugukanus sneMeHTapHbIX YacThll. JIeNnToOHBI Kak (yHJaMEHTAIbHbBIE YaCTHIIBI.
Knaccudukanus u cTtpykTypa aapoHoB. BzauMoaeiicTBrue KBapKOB.



IJIEMEHTbBI ACTPO®PU3UKH

JBosonus Beesiennon
CtpyKTypa BCEIICHHOH, ee pacmupenue. Paz0eranue rajakTuk. 3akoH Xaooia.
Kocmonorunueckas mozens panneit Beenennoii. Dpa uznyuenus. Hykieocunres B panteit Bee-
neHHoi. OOpa3oBaHUEe ACTPOHOMHYECKUX CTPYKTYP. DBOIOIHUS 3B€3]1 U ABOTIOIMS COTHEYHOM
cuctembl. Opranuueckas )Ku3Hb BO BeeneHHoOM.

OBOBIIAIOHIEE IOBTOPEHHUE
BBeagenue

®u3uKa B IO3HAHUU BEILIECTBA, TOJIS, IPOCTPAHCTBA U BPEMEHH.
Mexanunka

KunemaTtuka paBHOMEpPHOTO JBH)KEHUS MaTEPUATIbHON TOUKH.
KunemaTtuka nepuoin4eckoro IBUKEHHUS MaTepUaIbHOU TOUKH.
JlnHaMuka MaTepuaabHOU TOUKH.
3aKOHbBI COXPAaHEHUSI.
JlnHamMuKa nepuoAN4eCcKOro JIBUKEHUS.
Crartuka
PengruBucTckas MExaHUKa.
MouiexyasipHas puzuka

MonekyinspHas CTpyKTypa BEILECTBA.

MonekyIIpHO-KHHETHYECKAst TEOPUS UACAIBHOIO ra3a.

TepmoauHamuka.

Kuakocts u map.

Teepnoe Teno.

Mexannveckue BOJTHbI. AKYCTHKA.
DJIEKTPOAMHAMMKA

CuIibI 3JIEKTPOMArHUTHOTO B3aMMO/IEHCTBHS HETIOJIBHIKHBIX 3apsiIOB.
DHeprus EKTPOMATHUTHOTO B3aUMOIEUCTBUS HEMOABMKHBIX 3apsI0B.
3axon Oma.
TemnoBoe aeiicTBUE TOKA.
CuJibl B MAarHUTHOM IIOJIE.
DHeprusi MarHUTHOTO MOJISI.
DNeKTpOMarHeTusM.
[lernn nepeMeHHOT0 TOKa.
DJIeKTPOMArHUTHOE U3JIyYeHue

N3nydyenune u npuem 31€KTPOMarHUTHBIX BOJIH paauo- u CBY-nunamna3oHna.
OtpaxkeHue U MPETOMIIEHUE CBETA.
OnTHyeckue mpuodopsl.
BonnoBas onruka.
KBaHTOBas TEOpHSI SIEKTPOMArHUTHOTO U3IyYEHUS U BEIIECTBA.
Pu3nKa BLICOKHX JHEPIrui

®du3uKa aTOMHOTO fAJIpa.
DneMeHTapHbIe YaCTULIBI.

Pu3nyecKuil MPAKTHKYM

PezepB BpemeHu



Y4yeOHO-TeMATHYECKHI IIJIAH

Ne Ha3Banue pa3nena KouaunuvectBo | KonTpoabHbie | JlabopaTopHble,
pasnena 4acoB padoThI NpaKkTHYECKHE
padoThbI
10 knacc
l. BBenenune 3 _
1. MexaHuka 66 5 5)
KunemaTtnka MarepraabHON TOUKH 23 1 2
JluHamuKa MaTepuaibHON TOYKU 12 1 2
3aKOHbBI COXPAHEHHUS 14 _
JluHaMyKa TIEpHOIUIECKOTO 7 1 1
JIBUKCHHSI
Craruka 4) 4 1 _
PenstuBucTCKas MeXaHUKA 1 _
II. Mouaexyasipuas ¢pusuka 49 4 3
MonekysspHas CTpyKTypa 4 _
BelIeCTBa
MKT uneansHoro rasa 14 1 1
TepmoauHaMuka 10 1 _
Kunakocts u nmap 7 1
TBepaoe Teno 5 1 1
MexaHnuyeckre BOJIHbI. AKYCTHKa 9 1 _
V. DJIEKTPOCTATHKA 25 2 1
Cubl 2EKTPOMarHUTHOTO 11 1 _
B3aMMO/ICHCTBUS HETIOBHUKHBIX
3apsi0B
OHeprus AEKTPOMATHUTHOTO 14 1 1
B3aMMO/ICHCTBUS HETIOABIKHBIX
3apsIoB
V. JlabopaTopHbIii NPAKTUKYM 20 10
VI. Pe3epBHOe Bpemsi 7112 1
(MToroBoe noBTopeHne)
Hroro 170/175 11 19
11 knacc
l. DJIeKTPOAMHAMHUKA 51 5 3
IToCTOSIHHBIN IEKTPUUECKUI TOK 19 2 2
MarunuTHoe 1nojie 13 1




DNeKTpOMarHeTHu3M 9 1 1
ernu nepeMeHHOr0 TOKa 10 1 _
1. DJIeKTPOMArHUTHOE U3JIyYeHHue 43 4 4
Wznyuenue u npuem 7 _
ANIEKTPOMATrHUTHBIX BOJIH PAJIUO0- U
CBUY-anana3ona
I'eomerpuueckas onruka 17 1 1
BonnoBas onTrka 8 1 2
KBanToBas teopus 11 1 1
ANEKTPOMArHUTHOTO U3ITy4EHUS U
BelIeCTBa
II. ®DuU3UKA BLICOKUX YHEPrui 16 1 1
®du3ukKa aTOMHOTIO spa 10 1 1
DneMeHTapHbIC YaCTUIIBI 6 _
V. DJy1eMeHThI acCTPOPU3UKHU 8
Oosnronus Beenennoii (64) 8 _
V. Oo6o0marnee NoBTOpeHne 29
Beenenue 1
MexaHnuka 7
MonexymsipHas Gpu3nka 6
DNeKTpOIUHAMHKA 8
DNeKTpOMarHuTHOE U3JIy4eHHE )
@du3suka BEICOKUX DHEPIUil 2
VI. PusnyecKkuii NPaAKTHKYM 20 10
VII. Pe3epBHOE Bpemsi 3/8
HUTOTIO: 170/175 11 18




Pe3yabTaThl 0CBOCHHS Kypca

JInyHOCTHBIMHM pe3yabTaTamMu 00ydeHus pu3uKe B cpeHel (MIOTHOMN) IIKOJIE SABIISIOTCS:

® B IIEHHOCTHO-OPHUEHTAIIMOHHOMN chepe — YyBCTBO TOPAOCTU 33 POCCHICKYIO (PU3NYECKYIO
HAyKy, TYMaHU3M, TIOJIOKUTEJIBHOE OTHOILIEHUE K TPYAY, LIEJICYyCTPEMIIEHHOCTb;

* B TPYAOBOH c(hepe — rOoTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHelineil 00pa3oBaTelbHOM
TPaeKTOPHH;

* B IO3HABATENbHON (KOTHUTHUBHOW, HHTEIJICKTYaIbHOM) chepe — yMEHHE YIPAaBIATh CBOEH
MO3HABATENIbHON 1€ATEIbHOCTHIO.

MeTtanpeAMeTHBIMH pe3yJbTaTaMu oOy4deHHs GU3UKE B CpeaHel (MOJHOW) MIKOoJe
SABIISIFOTCSL:

® HUCHOJIb30BaHUE YMEHHUM M HABBIKOB Pa3jJUMYHBIX BUIOB IMO3HABATEIBHON JEATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHMS  (CHUCTEMHO-UH()DOPMAIIMOHHBIM  aHANU3,
MOJICJIMPOBAHUE U T. 1I.) JJIsl U3YyUEHUS PA3TUYHBIX CTOPOH OKpPYKaIoleh JeHCTBUTEIbHOCTH;

® HCIOJIb30BAHME OCHOBHBIX HHTEJUIEKTYalbHBIX oOmepauuii: (OpMyJIUpPOBAHUE THUIIOTES,
aHaJIu3 U CHUHTE3, CPAaBHEHME, CHCTEMATHU3allvs, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3EH,
MIOMCK aHaJIOTOB;

* yMEHHE FeHepUpOBATh UICH U OMPEIENATh CPEICTBA, HEOOXOANMBIE TSl UX peallu3alluu;

® YMEHHUE OTPENeNATh LEIH U 3a/1a41 JIeTeIbHOCTH, BRIOUPATh CPEACTBA PeaTH3aliy LeIen
U TPUMEHATh MX Ha MPAKTUKE; HMCIOJb30BAaHUE PA3IMYHBIX HCTOYHUKOB ISl TOJTyYEHUS
dbuznueckoil mHpOpMaLUK, MOHUMAHHE 3aBHCUMOCTH COJIEpKaHUA M (HOPMBI MPEACTABICHUS
uH(pOpMaLnK OT eI KOMMYHHUKAIUH U aJpecara.

B pesyabrare mzyuenusi yuyeoHoro mpeamera «®u3zuka)» Ha ypoOBHe CpelHero o0IIero
o0pa3zoBaHus:

BpinycKHUK Ha yriy0JIeHHOM YPOBHE HAYYHUTCSH:

—  OOBSACHATH U aHAJIM3UPOBATH POJIb U MECTO (PU3MKM B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHKH M TEXHOJIOTMM, B NPAKTHYECKOU
JeATEIbHOCTH JIFOJCH;

—  XapaKTepu30BaTh B3aHMOCBS3b MEXAY QU3UKON U IPYTUMU €CTECTBEHHBIMH HAYKaMU;

—  XapakTepu3oBaTb CHCTEMHYKO CBS3b MEXAY OCHOBOIIOJIATAKOIIMMHM  HAay4YHBIMU
HNOHSTUSIMU: IPOCTPAHCTBO, BPEMsl, MaTepHus (BELIECTBO, OJIE), ABUKEHHUE, CHIIA, JHEPTHS;

— TIOHUMaTh U OOBSACHATH LEJIOCTHOCTb (DU3UYECKON TEOpUH, pa3inuyaTbh TPaHMLBI ee
IMPUMEHUMOCTH U MECTO B PSAY APYTUX PUINUYECKUX TEOPUHL;

— BJIAJETh IIpUEMaMU  IIOCTPOCHUS  TEOPETUYECKHUX  JIOKA3aTeIbCTB, a  TaKKe
MIPOrHO3UPOBAHUS OCOOEHHOCTEH MpoTeKaHUs (PU3MUECKUX SBJICHUM M MPOIIECCOB HA OCHOBE
IIOJIyYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEIbCTB;

—  CAMOCTOSITEIbHO KOHCTPYMPOBATh OSKCIEPUMEHTAIbHBIE YCTAHOBKH [UIsl TPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO MOIPEIIHOCTH;

—  CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTH (PU3UUYECKUE IKCIIEPUMEHTHI;

—  pemath MpaKTUKO-OPHEHTHUPOBAaHHbIE KAUeCTBEHHbBIE U pacUeTHbIe (PU3HUECKUE 3a7auul C
OMOpOM KaK Ha U3BECTHbIE (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK U Ha TEKCTHI C
U30BITOYHON HH(OpMAIHEH;

—  OOBSACHATH TPaHUIBl NPUMEHEHHS] H3YyYEHHBIX (U3MUECKUX MOJIeNed MpU pelIeHUH
(U3NUECKUX U MEKITPEIMETHBIX 3a7ay;

— BBIIBUTaTh TUIOTE3bl HA OCHOBE 3HAHUS  OCHOBONOJIATAOMUX  (PU3HYECKHUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

—  XapakTepu30BaTh  [NIOOANbHbIE  MPOOJIEMBl,  CTOAILIME IEpel  YeIOBEYECTBOM:
HHEPTreTUYECKUE, CHIPHEBBIC, IKOJIOTHYECKHE, U POJIb (PU3UKHU B PEILICHUH ITHX MPOOIeM;



—  OOBACHATH MPHUHLUIBI pabOTHl M XapaKTEPUCTHKU H3YYCHHBIX MAaIIHH, NMPHOOPOB M
TEXHHUYECKHUX YCTPOMCTB;

—  OOBSACHATH YCIOBHS NpPUMEHEHHS (U3NUYECKUX MOJENEH NpU peleHHH (U3NIECKUX
3a7a4, HAXOAMTh AaJCKBATHYIO TPEIUIOKEHHON 3amade (U3UYECKYI0 MOJENb, pa3peraTh
npobaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUMU, TaK U TPU TTOMOIIH METOJIOB OLIEHKH.

BoinyckHUK HA yriry0JIeHHOM YPOBHeE NMOJYYUT BO3MOKHOCTh HAYUHTHCS:

—  TPOBEPATh 3KCIEPUMEHTAIBHBIMU CPEACTBAMU BBIIBUHYTBHIE THUIIOTE3bI, (HOPMYIUPYS
[[eJIb MCCIIEI0OBAHUS, HA OCHOBE 3HAHUS OCHOBOMOJAraromux (GU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— ONHCHIBATh W AHAIM3UPOBATH MOJYUYECHHYIO B Pe3yJbTaTe MPOBEACHHBIX (U3UUECKUX
9KCIIEPUMEHTOB MH(OPMALINIO, ONPEEIIATH €€ T0CTOBEPHOCTH;

— TIOHUMATh M OOBSCHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAIONUMHU HAaYyYHBIMH
MOHSTUSIMH: IPOCTPAHCTBO, BPeMsl, MaTepus (BELIECTBO, MOJIE), ABUKCHHUE, CHIIA, JHEPTHS;

—  pemaTh dKCIEepUMEHTAIbHbIC, KAUeCTBEHHBIC U KOJIUYECTBEHHBIC 3314l OJIMMITHAHOTO
YPOBHSI CJOXHOCTH, HCIONB3Yys (pU3MUecKre 3aKOHBbI, a TaKXKe YpPaBHEHHUS, CBS3bIBAIOIINE
(bu3NYecKre BETUINHBI,

—  aHANIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (HU3MUYECKUX 3aKOHOB, NMOHMMATh BCEOOIIHIA
xapaktep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTh UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB;

— (dopmynupoBaTh M pelIaTh HOBBIC 3aJauyd, BO3HUKAIOIIME B XoJe Yy4yeOHO-
MCCJIEI0BATEIbCKOM U MPOEKTHOM JESTEIHHOCTH,

—  YCOBEpILEHCTBOBATh MPUOOPHI U METO/IbI UCCIIEIOBAHUS B COOTBETCTBHH C ITOCTABICHHOM
3a7a4dei;

—  HCHOJB30BaThb METOJbl MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS, B TOM YHUCIE MPOCTEHIlINE
CTATUCTUYECKUE METOBI JIsl 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

IIpenmernbie pesyabTaThl 00y4YeHMss (uU3MKe B cpeAHed (MOJIHOM) INKOJIe Ha
yriiy0J1eHHOM YPOBHE 110 TEeMaTH4YECKUM pa3jiesiaMm:

10 knacc
BBenenue.
®u3uKa B NO3HAHUH BeleCTBA, M0JIs1, IPOCTPAHCTBA M BpeMEeHH

Ilpeomemmubwie pezyromamot 00ydeHUs TAHHON TEMBI TTO3BOJISIOT:

— J1aBaTh OMpeEeTeHUsT MOHATUH: 0a3oBble (HU3UYECKHE BEJIMYMHBI, (U3UYECKUN 3aKOH,
Hay4yHas TMIIOTEe3a, MOJIeTb B (PH3UKEe U MHKPOMHUpE, dJIeMEHTapHas YacTuia, pyHaaMeHTaabHoe
B3aMOJCHCTBUE;

— Ha3bIBaTh 0a30Bble (M3MUECKUE BEIWYMHBI M WX YCIOBHBIE O0O3HAYEHHUS, KPAaTHBIE U
JIOJIbHBIC €TMHUIIBI, OCHOBHBIE BHIBI (DYH/ITAMEHTAJIBHBIX B3aUMOJICHCTBUMN, UX XapaKTEPUCTUKH,
paauyc nencTBUS;

— JIe7aTh BBIBOJBI O TPAHUIAX MPUMEHUMOCTH (U3HUECKUX TEOPUH, UX MPEEMCTBEHHOCTH,
CYIIIECTBOBAHHH CBsI3€H M 3aBUCUMOCTEN MEXTy PU3NIECKIMH BETNINHAMU;

— HCTION30BaTh UJICK0 aTOMHU3MA IS OOBSICHEHUSI CTPYKTYPhI BEIIECTBA;

— WHTEPIPETUPOBATH GUZNYECKYIO MHPOPMAIIHIO, TOTYICHHYIO U3 IPYTHX UCTOYHHUKOB.

Mexanuka



KunemaTnka MaTepuajabHOM TOUYKH

Ilpeomemmnuie pe3ynomamupl 00yueHUs: JAHHON TEMBbI II03BOJISIOT:

— J1aBaTh OIPEJEITICHUS TOHATUSAM: MEXaHMYECKOE IBIDKCHHE, MaTepHalIbHAas TOUYKa, TEIJIO
0TCYeTa, CHCTeMa OTCYETa, TPAEKTOPHUS, PaBHOMEpPHOE MPSIMOJIMHEHHOE IBM)KEHHE, paBHOYC-
KOPEHHOE M DPAaBHO3aMEIJICHHOE TNPSMOJMHEWHOE IBI)KEHHS, pPAaBHOIEPEMEHHOE IBIIKCHUE,
nepuoIMvecKoe (BpamareabHoOe U KoieOaTenbHOe) ABIKEHIE, TAPMOHHUECKUE KOJIeOaHMs,;

— HCHOJIB30BaTh ISl ONHCAHUS MEXAaHUYECKOTO IBIDKCHHS KHHEMAaTH4YeCKUE BEITWYHHBI:
paanyc-BEKTOp, IEPEMELICHUE, [IyTh, CPEIHAS IIyTEBasA CKOPOCTb, MTHOBEHHAsA U OTHOCUTEIbHAS
CKOPOCTb, MTHOBEHHOE U IICHTPOCTPEMHTEIBHOE YCKOPEHHMS, IEPHOJ M YacToTa BpAICHHS,
yIIJI0Basi ¥ TMHEWHAs! CKOPOCTH;

— Pa3bsICHATH OCHOBHBIE TIOJIOKCHHSI KHHEMATHKH;

— ONHCHIBAaTh JEMOHCTPAIMOHHBIC OMBITHI boins u ombiTel [ammies s uccienoBaHus
SIBJICHUA CBO60[[HOFO nageHusa TCJ; OIMCBIBATHL J3KCIICPUMCHTBI IO HM3MCPCHUIO YCKOPCHUA
CBO6OI[HOFO MaaCHuA U U3Yy4YCHUIO JIBUKCHUSA TCJIA, 6p01HGHHOFO TOPU30HTAJIBHO,

— JienaTh BBIBOJBI 00 OCOOEHHOCTSIX CBOOOJHOrO MajJ€HUs TEI B BAKyyMe€ U B BO3JAYXE,
CPaBHMBATh UX TPACKTOPHUHU;

— NMPUMEHSATH NOJTYYSHHbIC 3HAHUS /ISl PEIICHUS TPAKTUIECKUX 3a/1a4.

JAuHamuka MaTepuaIbHON TOYKH
Ilpeomemmubwie pezyromamopt 00y4eHUs JAHHON TEMbI TO3BOJISIOT:

— JlaBaTh ONpEJEICHUS TOHITUSAM: HUHEpIMalbHAsg CUCTEMa OTCYETa, MHEPTHOCTh, CHUJIA
TSYKECTU, CHIIA YNPYTOCTH, CHJIA PEaKLMM OMOphI, CUJa HATSXKEHUs, BEC Tela, Cuja TPEHUs
MOKOSI, CHJIa TPEHUS CKOJIb)KEHUSI, CUJIa TPEHUS KaueHUs;

— (dopMynupoBaTh MPHUHIMI WHEPLUUU, MPUHIUI OTHOCUTENbHOCTH [amumnes, NpUHIUM
CYNEPIO3UIIMU CUJI, 3aKOHBI HBIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH I'yKa;

— Pa3bICHATH MPEACKA3ATEINBbHYIO U OOBSICHUTEIBHYIO (PYHKIIMH KIACCHUYECKOM MEXaHUKH;

— onucbiBaTh oONBIT KaBeHauIIa MO M3MEPEHHI0 TIPABUTAMOHHOW MOCTOSIHHOM,
AKCIIEPUMEHT I10 U3MEPEHUI0 KOd(P(UIIUEHTA TPEHUS CKOJIbKEHUS,

— Ha0mIOIaTh W HMHTEPIPETUPOBATH  PE3YJAbTATHI  JIEMOHCTPAIMOHHOTO  OIIBITA,
MOATBEPKIAIOIIETO 3aKOH HHEPLINU;

— UCCIEN0BATh IBUKEHUE TeJIa [0 OKPYKHOCTH IO AEHCTBUEM CHUJI TSKECTH U YIIPYTOCTH;

— Jle7aTh BBIBOJBI O MEXAHU3ME BO3HMKHOBEHHMS CHWJIBl YIPYTOCTH C IOMOILIBIO
MEXaHUYECKOW MOJIEIN KPUCTAILIA;

— OOBSACHATH MPHUHIIUI ACHCTBHSI KPYTHIILHBIX BECOB;

— MPOTHO3UPOBATH BIIMSIHUE HEBECOMOCTH Ha IMOBEACHHWE KOCMOHABTOB MPH JJIUTEIBHBIX
KOCMHYECKHX IT0JIETAX;

— IPUMEHSTH [TOJIYyYECHHBIE 3HAHUS VIS PEIICHUS IPAKTUYECKUX 3a/1a4.

3aKOHBI COXpaHeHUs!
IIpeomemmuote pezynrvmamost 0O0ydeHUS TAHHON TEMBI TTO3BOJISIOT:

— JaBaTh ONpPEACIICHHWs TIOHSATHUSAM: 3aMKHYTas CHCTEMa, pEaKTUBHOE JIBIKCHHE;
YCTOMYMBOE, HEYCTOMYMBOE H  O€3pa3liMyHOE pABHOBECHs; IOTEHIUAIbHBIE  CHJIBI,
KOHCEPBAaTHUBHAS CHCTEMa, a0CONIFOTHO YNPYruil M aOCOMOTHO HEYNPYTHH YAaphl, PU3HMUECKUM
BEJIMYMHAM: MMITYJIbC CHJIBI, UMITYJIbC Tella, paboTa CHIIbI; MOTEHIUATbHAsI, KHHETUYeCKas U
MOJIHASI MEXAHUYECKasi SHEPTHUSL; MOLTHOCTb;

— (dopMynupoBaTh 3aKOHBI COXPAHEHHs] WMITyJIbCa W JHEPTUU C YYETOM TpaHMIl HUX
MPUMEHUMOCTH;

— OOBSICHATH MPUHITUIT PEAKTUBHOTO JIBIXKCHHUS;

— OIKCHIBaTh 3KCHEPUMEHT I10 MPOBEPKE 3aKOHA COXPAHEHUS SHEPTuu MpH ACHCTBUM CHII
TSKECTH U YIIPYTOCTH;

— JiefaTh BBIBOJBI U YMO3AKJIIOUEHHS O MPEUMYIIECTBAX HCIIOJIb30BAHUS SHEPTETUYECKOTO
MOJIX0/Ia MPU PELICHUH psaa 3a/1a4 TUHAMUKH.



JIMHAMHUKA NEPHOTUYECKOTO IBHKEHUSI
IIpeomemnsie pe3ynvmamept 00y4eHUS TaHHON TEMbI TIO3BOJISIOT:

— JaBaTb OHOPCACICHUA IIOHATUAM: BBIHYKJICHHBIC, CBO6OILHBI€ (CO6CTB€HHBI€) n
3aTyXamllue KoJeOaHUs, anepuoINvecKoe JBUKCHUE, PE30HAHC; (U3UYECKUM BEIUYHHAM:
nepBasi ¥ BTOpasi KOCMUYECKUE CKOPOCTH, aMILIATY/1a KOJIeOaHUH, CTaTHYECKOE CMEIICHHUE;

— HCCIIEZIOBaTh BO3MOXKHBIC TPACKTOPUHU Tella, JIBUKYILEroCs B TPABUTALMOHHOM IIOJIC,
ABWIKCHUC CIIYTHUKOB W INIAHCT, 3aBUCUMOCTD IICPUOa KOHe6aHI/II\/JI MPY>XUHHOI'O MasATHUKaA OT
KECTKOCTH TIPY)KUHBI W MAacChl Ipy3a, MaTeMaTHYECKOr0 MasTHUKa — OT JJIMHBI HUTH H
YCKOPEHHSI CBOOOTHOTO MAJICHUS;

— TPHUMEHSTH TOJYYCHHbIC 3HAHHS O SIBJICHUM PE30HAHCA UIsl PEIICHUS MPAKTHYCCKUX
3a/1a4, BCTPEYAOIIUXCSI B IIOBCEHEBHOM KU3HU;

— MPOTHO3UPOBATh BO3MOXKHBIC BAPHAHTHI BBIHYKICHHBIX KOJEOAHHM OJHOTO M TOTO K€
MPYKHHHOTO MasiTHUKA B CPEJIaX ¢ Pa3HOM IJIOTHOCTHIO;

— JIeNIaTh BBIBOJIBI M YMO3AKJIFOUEHHS O JICTAIAX MEKIYHAPOIHBIX KOCMHUUECKUX TPOTPAMM,
WCIIOJIb3Ysl 3HAHUSL O IEPBOM ¥ BTOPOM KOCMUYECKUX CKOPOCTSX.

Craruka

Hpedmemnbte pe3yibmanibl 06yquI/m JAHHOM TeMBbI ITO3BOJISIIOT:

— J1aBaTh OIPEJEIICHUS MOHATUSM: MOCTYNATEIbHOE JIBH)KEHHE, BpaIlaTeIbHOE JIBH)KCHHUE,
abCOJIIOTHO TBEPIOE TEJO, pbluar, OJIOK, EHTP TSHKECTH Tella, EHTP Macc; (GU3NYECKUM BEJH-
YUHAM: MOMEHT CHUJIbI, IIJIEYO CHUIIbL;

— ¢opMyIUpOBaTh YCIOBHS CTAaTHYECKOTO PABHOBECHUS JIJIS IOCTYNATEIILHOTO U
BpallaTeJIbHOTO JIBUKECHHUS;

— MPUMEHSTH TOJYUCHHbBIC 3HAHUS JIJI HAXO0XKIEHUS KOOPAMHAT IIEHTPa MacC CUCTEMBI TEll.

PenssTuBHCTCKAsA MeXaHMKA
IIpeomemnmnuvie pesynomamut 00y4eHUs] TaHHOHU TEMBI IO3BOJISIOT:

— J1aBaThb OIpeAeneHus MOoHATHsIM: panuyc [lIBapmmunabaa, TOPU3OHT COOBITHH,
COOCTBEHHOE BpeMsi, SJHEPTHUsI TOKOS TeNa;

— (QopMyaMpoBaTh NOCTYJIATHI CIIEUAILHON TEOPUN OTHOCUTENBHOCTH U CIEACTBUS U3 HUX;
YCIIOBUS, IPU KOTOPBIX MPOUCXOAUT aHHUTUIISILUSA U POKICHHUE Napbl YaCTHULL;

— ONMCBIBATh NPUHLUIINAIBHYIO CXEMY olbiTa Malikenbco- Ha—Mopiy;

— JleNlaTh  BBIBOJ, YTO CKOPOCTb CBETa — MAaKCHUMaJIbHO BO3MOJXHAas CKOPOCTb
pacrpocTpaHeHHsl JH000ro B3aUMOACHCTBUS;

— OLICHUBATh KPUTUYECKUHN paiiyC YEPHOU JBIPBI, SHEPTHIO TIOKOS YaCTHIL;

— O00BSICHATh 3(DPEeKT 3aMeasIeHus: BPEMEHH, ONPENENiITh COOCTBEHHOE BpEMsl, BpeMs B
pa3sHBIX HHEPLUHUAIBHBIX CUCTEMAX OTCUETa, OJHOBPEMEHHOCTh COOBITHIA;

— TMPUMEHATh PENATUBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTEN I pEIIeHUs NPaKTUYECKUX
3ajad.

MouJiexkyasipuas pusznka

MousekyasipHasi CTPYKTYpa BellleCTBa
Ilpeomemmnoie pe3ynrvomampl 00y4eHUs JaHHOW TEMBbI T03BOJISIOT:

— JaBaTh OIpENEJICHHs TMOHATUSM: MOJEKyla, aToM, H30TOI, OTHOCHUTENbHAs aTOMHAs
Macca, 1edeKT MacChl, MOJIb, TIOCTOSTHHAS ABOTaAPO, (Ga30BBIN MEPEX0], HOHU3AIUS, TUIa3Ma;

— paS’BHCHHTI) OCHOBHBIC ITIOJIOKCHUA MOJ'IGKy.TIprHO-KHHCTH‘—ICCKOﬁ TeOpI/II/I CTpOGHI/Iﬂ
BEILIECTBA;

— KJIaccu(UIMPOBATh arperaTHbIe COCTOSIHHS BEIIECTBA,;

— XapaKTepHU30BaTh U3MEHEHUS CTPYKTYPBI arperaTHbIX COCTOSHHUM BelecTBa MpHU (Ha30BBIX
nepexo/iax;

— (hopmynHpoBaTh YCIIOBHS UICATHHOCTH ra3a;



— OIKCHIBATH SIBJICHUE HOHHU3AIINH;
— OOBACHSTH BIUSHUE COJIHEUHOT'O BeTpa Ha aTMochepy 3eMiIu.

MosekyJIsIpHO-KHHETHYeCKAsl TeOPHs H1eaIbHOI0 ra3a

Ilpeomemnmnuie pe3ynomamept 00y4eHUS TaHHOU TEMBI IO3BOJISIOT:

— JaBaTh OIpENCNICHUS TOHATUSAM: CTAallMOHAPHOE pPAaBHOBECHOE COCTOSHHE Trasa,
TeMIlepaTypa Tena, aOCONIOTHBI HYyJdb TEMIEpaTypbl, H30IMPOIECC; H30TEPMHUYECCKUH,
M300apHBII U H30XOPHBII MTPOIIECCHI;

— HCHOJB30BaTh CTATHCTUYECKHH TOAXOA JJIsl ONUCAHUS IOBEICHHUS COBOKYITHOCTH
0O0JIBIIIOrO YMCIa YacTHUI, BKIIOYAIOMIMKA BBEICHHE MHKPOCKONWYECKHX M MaKPOCKOMMYECKUX
apaMeTpoB;

— ONHCHIBATh JIEMOHCTPAIIMOHHBIE AKCIIEPUMEHTHI, MO3BOJISIONINE YCTAaHOBHTH JUIS ras3a
B3aMMOCBSI3b MEXKJy €ro JaBJICHHEM, 0ObEMOM, MAacCOW M TEMIEpaTypol; IKCIEPHUMEHT II0
U3y4YEHUIO H30TEPMUIECKOr0 IpoIecca B rase;

— OOBSCHATh ONBIT C pAacHpeAeIeHUEM YacTHIl HJCaTbHOrO ra3a IO JBYM MOJOBHHAM
COCyZa, Ta30BbIC 3aKOHBI HA OCHOBE MOJICKYIIIPHO-KMHETHYECKOH TEOPUH CTPOCHUS BEIIECTBA;

— MPENCTaBUTh paclpeaeIeHue MOJICKYII HICaTbHOTO ra3a Mo CKOPOCTSIM;

— NPHUMEHSTH IOJYYEeHHbIC 3HAHMS K OOBSCHEHUIO SBJICHUH, HAOIIOJAeMbIX B IPHPOJE,
OBITY.

Tepmoaunamuka

Ilpeomemmuwie pezynomamal 0O0yueHus: JAHHON TEMbI TIO3BOJISIOT:

— JaBaTh ONpPEAENCHUS TIOHSATHSAM: YHCJIO CTENEeHEeW CBOOOJIBI, TEIIOOOMEH,
TEIUION30JIMPOBaHHAs cUCTeMa, afuabaTHBIN Mmpollece, TeIIOBbIe ABUTATENH, 3aMKHYThHIM IIHKII,
HEeOoOpaTUMBIN TIpoliecc; (U3HMUECKUM BETUYMHAM: BHYTPEHHSIS SHEPTHs, KOJTUYECTBO TEILIOTHI,
KIIJ] TenmoBOro aBUraTess;

— 00BACHATH OCOOCHHOCThH TEMITEpaTyphl Kak MapaMeTpa COCTOSHUSL CUCTEMBI;

— HaOJI0/IaTh U HHTEPIPETUPOBATH PE3YyJIbTaThl OMBITOB, WJLIIOCTPUPYIOIIUX H3MEHEHUE
BHYTpPEHHEN HEPTUU Tesa P COBEPILICHUH paboThI, sBieHue auddysuu;

— OOBSICHATH MPUHIIUII JCHCTBUSI TETUIOBBIX JIBUTATENCH;

— onenuBath KII/ pa3nuyHbIX TEIIOBBIX JBUTATEIICH;

— (opMyIHpPOBaTH 3aKOHBI TEPMOJIMHAMUKH,

— JIeNIaTh BBIBOJ O TOM, YTO siBIeHUE MU y3un SBIsSETCS HEOOPATUMBIM MPOIIECCOM;

— MPUMEHATH MOJYYCHHBIE 3HAHUS MO TEOPUM TEIUIOBBIX JIBUTATENECH IS pAMOHAIBHOTO
[IPUPOAOIIOIB30BAHNS U OXPAaHbI OKPYXKAIOILIEH CPEIbI.

AKuakocrs u nmap
IIpeomemmnoie pe3ynomamsl 00y4eHUs JAHHON TEMbI TIO3BOJISIOT:

— JaBaThb OINpeAeNeHUs MOHATHSAM: TMap, HACHILEHHBIM map, HCIapeHue, KUIEHHE,
KOHJCHCALlUsA, IIOBEPXHOCTHOE HATSIKEHUE, CMayMBaHUE, MEHHUCK, YIrojl CMauduBaHUS,
KalMWUISIPHOCTh; (U3WYECKUM BEIMYMHAM: KpUTHYECKas TemIepaTypa, YIellbHas TeIioTa
napooOpa3oBaHMs, TeMIepaTypa KWIEHHs, TOYKa pPOCHI, JaBJICHHE HACBIIIEHHOTO Iapa,
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/1yXa, CHJIa TOBEPXHOCTHOTO HATSKEHUS;

— OIKCBIBATh DJKCIEPHUMEHT IO M3YYECHUIO KaNWUILIPHBIX SBICHHH, OOYCIOBIEHHBIX
MOBEPXHOCTHBIM HATSKEHUEM KUIAKOCTU;

— Ha0JI0aTh M MHTEPIPETUPOBATHh SABJICHHE CMAYUBaHWS W KaNWUIIPHBIE SBICHUS,
MPOTEKAOIIME B IPUPOJIE U B OBITY;

— CTpPOUTHh TpauKH 3aBUCHMOCTH TEMIEpaTypbl Tella OT BpPEMEHH NpHU HarpeBaHHH,
KUINIEHUM, KOHJICHCAIMM, OXJAXICHWM, HAXOAWUTh W3 TpapUKOB 3HAUYEHUS HEOOXOAUMBIX
BEJIMYHH.



Teepaoe Teno
Ilpeomemmuuie pezynvmamut 00ydeHUs TaHHON TEMBI TO3BOJISIOT:

— J1aBaTh OMNpPEJACJICHUS TMOHATUAM: IUIABJICHUE, KPHUCTALIM3AIMs, YAEIbHas TeIioTa
IUTABJICHHS, KPUCTAJUTMYECKas PEIIeTKa, JIEMEHTapHas sueiika, MOHOKPHCTAIUI, TIOJIMKPUCTAILI,
amMop(QHbIe TeNa, KOMIIO3UTHI, TOIUMOP(HU3M, aHU30TPOIHS, H30TponHs, nepopmanus (ynpyras,
lacTu4eckas); (U3NYEeCKUM BEIMYMHAM: MEXAaHWYECKOe HalpsDKeHHWE, OTHOCHUTEIbHOE
YIUTMHEHUE, TIPeell YIPYTOCTH, IPeAes MPOYHOCTH MPH PACTSHKEHUHU U CXKATUY;

— OOBACHATH OTIINYNE KPHUCTAUIMIECKUX TBEPABIX TEJI OT aMOPHBIX;

— OIHKCBIBATH IKCIIEPUMEHT 110 H3MEPEHHIO YIEIBbHOM TEINIOEMKOCTH BEIECTBA;

— ¢opmynupoBaTh 3akoH ['yka;

— IPUMEHSThH MOJTyYCHHbIC 3HAHUS JIJIsl pEIICHHS TPAKTHYECKUX 3aj1ad.

MexaHnnuyeckue BOJHbI. AKYCTHKA.
IlIpeomemmuoie pezyrvmamost 00y4eHUs TAaHHON TEMbI TO3BOJISIOT:

— JaBaTh OMNpPEACIICHUs TOHSATUSAM: BOJHOBOM IMPOIECC, MEXaHWYECKas BOJIHA, MPOIOJIbHAS
BOJIHA, TIOMEpeYHas BOJHA, TApMOHMYECKAs BOJIHA, MOJSAPU3AIMS, JHHEHHO-ITOISIPU30BaHHAS
MEXaHWYeCKas BOJIHA, IUIOCKOCTh MOJIAPU3AIMK, CTOSYas BOJIHA, MYYHOCTH U Y3JIBI CTOSUYEH
BOJIHBI, MOl KojeOaHUii, 3ByKOBas BOJIHA, BBICOTa 3ByKa, 3pdext Jlomnepa, TeMOp u
TPOMKOCTh 3BYKa; (PU3UYECKMM BEJIIMUYMHAM: JJIMHA BOJHBI, HHTCHCUBHOCTh 3BYyKa, YPOBEHBb
WHTEHCUBHOCTH 3BYKA;

— HCCIIEIOBATh PACIpOCTpaHEHUE CEHCMUYECKUX BOJIH, SIBJICHUE TIOJIIPU3ALINH;

— ONIMChIBaTh M BOCIPOHU3BOJUTH JEMOHCTPAIIMOHHBIC ONBITHI IO PACIPOCTPAHCHHIO
MIPOJIOJIBHBIX BOJIH B MPYKUHE U B Ta3e, MOMEPEYHBIX BOJH — B MPYKUHE U IHYpE, OMUCHIBAThH
9KCIIEPUMEHT 0 U3MEPEHUIO ¢ MmoMolIsio 3ddexra Jlomaepa cKOpoCTh IBUKYIIUXCS 00BEKTOB:
MaIITiH, aCTPOHOMHUYECKHUX O0BEKTOB;

— OOBSACHATH Pa3IMYUE 3BYKOBBIX CUTHAJIOB MO TEMOPY ¥ TPOMKOCTH.

DJIeKTPOCTATUKA

Cuiibl 3J1eKTPOMArHUTHOTO B3aUMO/1eliCTBHA HEMOABHKHBIX 3apPsi/10B.
IIpeomemmuote pezyrvmamost 00yueHUs TAaHHON TEMbI TO3BOJISIOT:

— JlaBaTh ONPEIENICHUS TIOHATHAM: TOUYEYHBIM DIIEKTPUYECKUN 3apsif, DJJIEKTPUUYECKOE
B3aMMOJICICTBHE, AJIEKTPU3ALUs Tell, dJIEKTPUUECKU U30JIMPOBAHHASI CUCTEMa TeJl, dJIEKTpHye-
CKO€ TMOJ€, JMHUM HANpsDKEHHOCTH — AJIEKTPOCTATUYECKOTO  IOJISI;  HaNpsHKEHHOCThb
AIIEKTPOCTATUYECKOTO OIS, (PU3NUECKON BEIHUUHE;

— OOBACHATH NPUHLUUN ACUCTBUS KPYTHIBHBIX BECOB, CBETOKOMHMPOBAJIHHOM MaIlUHBI,
BO3MOXXHOCTh HCIIOJIb30BAHUS SIBJICHUS AJEKTPU3ALMHM IPU TOJYyYEHUH JaKTUIOCKOMUYECKHX
OTIIEYaTKOB;

— (hopMynHpoBaTh 3aKOH COXPaHEHUs AIIEKTPUUECKOro 3apsaa u 3akoH KysoHa, rpaHUIIbl UX
IPUMEHUMOCTH;

— YCTaHaBJIMBATh aHAJIOTHUIO MEXKY 3aKoHOM KylloHa 1 3aKOHOM BCEMUPHOT'O TATOTEHHUS;

— OIKCBIBATh JIEMOHCTPALMOHHBIE SKCIIEPUMEHTHI MO DJIEKTPU3ALMU TeT U OOBICHATH MX
pe3yJIbTaThl; OMUCHIBATh IKCIIEPUMEHT MO U3MEPEHUIO AIEKTPOEMKOCTH KOHAEHCATOPa;

— MPUMEHATh MOJXY4YEHHBbIE 3HAHUS I OOBSICHEHUS HEM3BECTHBIX paHee AJIEKTPUYECKHX
SIBJICHUH.

DHeprus 3J1eKTPOMATHUTHOT0 B3aMMO/eiCTBHUS HEMOABHKHBIX 3apsi/10B.

IIpeomemmuote pezynrvmamot 0O0ydeHUS TAaHHON TEMBI TTO3BOJISIOT:

— J1aBaTh OIPEJCICHUS TMOHATUSAM: SKBUIIOTEHIMAJIbHAs IOBEPXHOCTb, KOHJEHCATOD,
CBOOOIHBIC U CBSI3aHHBIC 3apsbl, POBOJHUKHU, JUIIEKTPUKHU, MOTYIPOBOTHUKH; (PUINIECKUM
BEJIMYMHAM: TOTEHIHAN 3JIEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHIIMAIOB, OTHOCUTEIbHAs
JIUAJICKTPUYECKass MPOHUIIAEMOCTb CpElbl, d3JEKTPOEMKOCTh YEIMHEHHOrO0 IPOBOJIHUKA,



JIEKTPOEMKOCTh KOHAEHCATOPA;

— Ha0JII01aTh M HHTEPIPETHPOBATD SBJICHUE SJICKTPOCTATHYECKON HHIAYKIINY;

— OOBSACHATH MPUHIIMII OYUCTKHU ra3a OT YTOJIbHOM MBUIM C MOMOIIBIO 3JIEKTPOCTATHIECKOTO
bubTpa;

— OIHKCBIBATH SKCIIEPHUMEHT 110 H3MEPEHHIO FIEKTPOEMKOCTH KOHJIEHCATOPa;

— OOBSICHATH 3aBUCHMOCTb IEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT ILIOLIA I IUIACTUH
U PACCTOSTHUS MEXITY HUMH;

— TIPUMEHATH IMOJyYCHHBIC 3HAHUS A1 OOBSICHEHHS] HEU3BECTHBIX paHee JJICKTPHUCCKHX
SIBJICHUI.

11 knacc
DJIeKTPOAMHAMMKA.

ITocTOAHHBIH TIeKTPUYECKHUI TOK.
Ilpeomemmbwie pezyromamopl 00yueHUs JaHHON TEMbI TO3BOJISIOT:

— J1aBaTh OINPEAEICHUS MOHATHUIM: MIEKTPUYECKUN TOK, MNOCTOSHHBIN AJIEKTPUYECKHUM TOK,
MCTOYHHK TOKA, CTOPOHHHE CHIIBI, JBIPKA, H30TOMHYECKUA 3 PeKT , HOoCae0BaTeNFHOE U Ha-
paJIJICIBHOE COEIMHEHHE IIPOBOJHUKOB, KYIEPOBCKHE Iapbl 3JIEKTPOHOB, JJIEKTPOJIUTHL,
DIIEKTPOJIUTUYECKAsT ~ JAMCCOLMAIUS, CTENEeHb JHCCOIMALUM, JJIEKTPOIHN3;  (U3NISCKUM
BEJIMYMHAM: cuila Toka, DJC, conpoTHBIEHHE TPOBOAHUKA, MOIIIHOCTb 3JIEKTPHUUECKOTO TOKA;

— OOBSICHATDH YCIIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA, MPUHIIUI JACHCTBHS LIYHTA U
JOOBIBOYHOT'O CONPOTUBIICHUS; OOBACHATh KAUECTBEHHO SIBJICHUE CBEPXIPOBOAMMOCTH COTaco-
BAaHHBIM JIBUYKEHHUEM KYIIEPOBCKUX I1ap MIEKTPOHOB;

— (opmynupoBarh 3akoHbl OMa i1 OJHOPOJHOIO MPOBOJHUKA, AJIS 3aMKHYTOM Liemu C
OJIHMM M HECKOJIBKMMHU NCTOYHHMKAMH, 3aKoH Dapajes;

— paccunTsiBath J/IC rajnbBaHMYECKOIO JJIEMEHTA;

— HCCIEI0BaTh CMEIMIAHHOE CONPOTHUBIICHUE IIPOBOIHUKOB;

— OIIMCBIBATH JIEMOHCTPALMOHHBIM ONBIT HAa IIOCIEAOBATEIBHOC M  IapalICIbHOE
COEIMHEHUE TIPOBOJHUKOB; CAMOCTOSTEIBHO IIPOBEICHHBINA YKCIIEPUMEHT 110 U3MEPEHUIO CHUJIbI
TOKa W HaNpsKEHUS C IIOMOIIBI0 aMIepMeTpa M BOJbTMETpa, no usMepeHuto OJIC u
BHYTPEHHETO CONPOTUBIICHUS IPOBOIHUKA;

— HaO0MI0JaTh U UHTEPIPETUPOBATH TEIJIOBOE JIEHCTBHE AJIEKTPHUECKOr0 TOKa, Meperady
MOIIHOCTH OT UCTOYHHUKA K TOTPEOUTEITIO;

— HCIOJb30BaTh 3aKOHbI OMa ISl OJHOPOJHOTO IPOBOJHMKA M 3aMKHYTOM L€, 3aKOH
Jxoyns—Jlenua g pacdyera dIEKTPUYECKUX LIETIEH;

— MCCIIEI0BATh IEKTPOIIU3 € MOMOILBIO 3aKOHOB (Dapazes.

MaruuTtHoe moJie
Ilpeomemmnbwie pezyromamot 00ydeHUs TAHHON TEMBI TTO3BOJISIOT:

— J1aBaThb onpeneneHMs{ IIOHSATUSAM:. MArHuTHOC BSaHMOﬂeﬁCTBHe, JIMHHUHA MaFHI/ITHOfI
WHAYKIUHA, OJHOPOAHOE MArHUTHOE TIOJIe, COOCTBEHHAs WHAYKIHS, TUAMarHEeTUKU,
HapaMaFHeTI/IKI/I, (i)eppOMaFHeTI/IKI/I, ocraroyHass HaMarHNM4€HHOCTD, KpI/IBaSI HaMaroHu4uBaHUWA,
(bU3MYECKUM BeIHMUYMHAM: BEKTOP MarHUTHON MHAYKIIMU, MATHUTHBIN MTOTOK, CHJIa AMIIepa, cuia
HopeHua, I/IH)IYKTI/IBHOCTB KOHTypa, MarHmuTHast HpOHI/IHaeMOCTB cpenm;

— omnuchBaTh (yHIAMEHTANbHbIE (DU3MYECKHE OMBITBI JpcTena U Awmrmepa, MOBEACHHE
paMKI/I C TOKOM B O)]HOpOJIHOM MAardsuTHOM IIOJIC, BSaHMOHeﬁCTBHe TOKOB,

— OIpeaeNsITh HampaBiI€HUE BEKTOpa MAarHUTHOM MHAYKIIMU U CHUJIbIL, JAEHCTBYIOLIEH Ha
MIPOBOJIHUK C TOKOM B MArHUTHOM TIOJIC;

— (opMupoBaTh mpaBuiio OypaBUMKa W MPABUJIO JEBOH PYKH, NMPUHLHUIBI CYNEPIO3UIIUH
MAarHUTHBIX MOJIEH, 3aKOH AMIepa,

— OOBSICHATH HPHUHITATL JNENCTBUSA DJIEKTPOU3IMEPUTEIHLHOTO npubopa



MarHUTOAIEKTPHUECKON CUCTEMBI, 3JICKTPOABUraTeN sl HOCTOSIHHOTO TOKa, Macc-cekTporpada u
LIUKJIOTPOHA;

— M3y4aTh JBUKECHUE 3apsSKEHHBIX YAaCTHUL] B MATHUTHOM II0OJIE;

— HCCIIEJ0BaTh MEXaHU3M O00pa3oBaHUS W CTPYKTYpPY paJUallMOHHBIX II0SCOB 3eMilH,
IIPOrHO3MPOBATh U aHAIM3UPOBATh UX BIUSHUE HA KU3HEACITEIbHOCTD B 36MHBIX YCIOBUSX.

DJIeKTPOMArHeTU3M
Ilpeomemmuuwie pezynomamal 00yueHus: JAHHON TEMbI TIO3BOJISIOT:

— J1aBaTh OIPEJNEJICHUS] TMOHATUSAM: JJIEKTPOMArHUTHAS WHIYKIHS, WHIYKIIMOHHBIA TOK,
CaMOMHJYKITUSI, TOKH 3aMBIKAaHUS W Pa3MbIKaHHS, TpaHCHOpMATOp; (PU3UUECKUM BEIHMUMHAM:
ko3 uimeHT Tpanchopmaluu;

— ONHCHIBATH JEMOHCTPAIIMOHHBIC ONMBITHI Dapajies ¢ KaTyIIKaMy U TIOCTOSIHHBIM MarHUTOM,
OMBITHI [ €HpH, SIBIICHHUE 3JICKTPOMArHUTHON UHIYKIINY;

— WCIIOJIb30BaTh Ha MPAKTUKE TOKU 3aMbIKAHUS M Pa3MBIKAHHUS,

— OOBSACHATH NMPHUHIIMI JCUCTBUS TpaHchopMaropa, TeHepaTopa MEPEMEHHOTO TOKa;
MPUBOJIUTH MPUMEPHI HCIIOJIB30BAHUS SIBIICHUS 3JICKTPOMATHUTHONH HHIYKIIUU B COBPEMEHHOM
TEXHHKE: JIETEKTOpe MeTajljia B adporopTe, B MOE3/le Ha MarHUTHON mojyiike, 0piToBbix CBU-
nevax, 3aluCh W BOCHPOW3BENCHWH WH(OpMamuu, B TEHEpaTopax IEPEeMEHHOTO TOKa;
OOBSICHATB TIPUHIIMITBI IEPEau JICKTPOIHEPTUH Ha OOJIBIIIHE PACCTOSHUSI.

Ilenu mepeMeHHOT0 TOKA

Ilpeomemmbwie pezyromamol 00yueHUs TAHHON TEMbI TO3BOJISIOT:

— JlaBaTh OMpeEJeNieHUs] MOHSATHSIM: MarHUTORJIEKTpUYECKas HHIYKIUS, KoyieOaTelbHBbIH
KOHTYp, PE30HAHC B KoJeOaTeITbHOM KOHTYpe, COOCTBEHHas M IPHMECHas MPOBOANMOCTS,
JOHOPHBIE M AaKUENTOpPHBbIE NpPHUMECH, P—N-nepexod, 3amUpaOIUN CIOH, BBIIPSMIICHHE
MEPEMEHHOT0 TOKa, TPaH3UCTOpP; (U3NYECKUM BeludyuHaMm: ¢aza KojebaHMi, IeHCTByoIlee
3HAUEHUE CWJIBl IIEPEMEHHOIO TOKa, TOK CMEUICHMs, BPEMs pelaKkcalud, €MKOCTHOE
COINPOTHUBIIEHUE, UHIYKTUBHOE CONPOTHUBIIEHUE, KOI(DPUIIMEHT yCUTICHHUS;

— OMNMWCHIBATh  SBJICHME MAarHUTOIJEKTPUYECKOM MHIYKLIMH, HHEPrOOOMEH  Mexay
AIIEKTPUYECKUM W MArHUTHBIM TIOJIEM B KOJeOATeIbHOM KOHTYpPE M SIBJIEHHE DPE30HAHCA,
OIMCHIBATh BBINIPSAMIICHHE IEPEMEHHOTO TOKA ¢ TOMOLIBIO TIOJIYITPOBOJHUKOBOTO IHOAA;

— HCIOJB30BaTh Ha MPAKTUKE TPAH3UCTOP B YCWIUTENE U TEHEpPATope 3JIEKTPUUECKUX
CUTHAJIOB;

— O0OBACHATH NPUHLIUII JEHCTBUSI MOITYIPOBOJHUKOBOIO JH0JIa, TPAH3UCTOPA.

DJIEKTPOMAarHuTHOE M3JIy4eHHe

HN3nyyenne W mnpueM 3JIEKTPOMATHUTHBIX BOJH paguo- U CBY - jgmanmasona
IIpeomemmuote pezynrvmamost 0O0ydeHUS TAaHHON TEMBI O3BOJISIOT:

— JlaBaTh ONpEENCHHs TMOHATHUAM: 3JIEKTPOMArHuWTHas BOJHA, Oeryias rapMOHHYECKas
AIIEKTPOMAarHuTHas BOJIHA, IUIOCKOMOJSPU30BaHHAs (WK JUHEHHO-TIOJISPU30BAHHAS) AIIEKTPO-
MarHuTHas BOJIHA, TUIOCKOCTb MOJSPU3ALMHU JIEKTPOMArHUTHOW BOJHBI, ()POHT BOJHBI, JyY,
pasuoCBsA3b, MOIYISIUS U JEMOAYNALMS CHUTHAlA, aMIUIMTyJIHAs M YacTOTHas MOIYJISIUS;
¢u3nUecKUM BeJIMYMHAM: JJIMHA BOJIHBI, MOTOK DJHEPrUM M IUIOTHOCTh IMOTOKAa SHEPruu
AIIEKTPOMAarHUTHOW BOJIHBI, MHTEHCUBHOCTH 3JIEKTPOMAarHUTHOMN BOJIHBI;

— OOBSCHATh 3aBUCHUMOCTh HMHTEHCHBHOCTH DJIEKTPOMArHUTHOM BOJIHBI OT YCKOpPEHUS
U3ITy4arouei 3apssKeHHOM YacTUIIbI, OT PacCTOSIHUSI 10 HUCTOUYHUKA U3JTyYEHHUs U €ro YacTOThI;

— ONMCBIBATh MEXAHU3M JIaBJICHUS 2JIEKTPOMAarHUTHON BOJIHBI;

— KJ1accu(UIUPOBATh AUANA30HbI YACTOT CHEKTPa AIEKTPOMArHUTHBIX BOJIH;

— OMHKCBIBATH OIBIT IO COOPKE MPOCTEUIIIETO pagroNepeaaTyuKa U paJuopHeMHHUKA.

I'eomeTpuueckasi onTuKa

Ilpeomemmnoie pe3ynvmamet 0Oy4eHUs TaHHOM TEMBI ITO3BOJISIIOT:



— J1aBaTh ONpeAETICHUs MOHATHAM: NEpeAHUN (POHT BOJHBI, BTOPUYHBIE MEXaHMUYECKHE
BOJIHbl, MHUMOE M JAEHCTBUTEIbHOE H300paKE€HUs, NPEIOMIIEHUE, IIOJHOE BHYTPEHHEE
OTpa)KeHHEe, AMCIEPCUsi CBETa, TOYCYHBI HMCTOYHUK CBETa, JIMH3a, (OKaJbHas IIOCKOCTD,
aKkKkoMoJauus, Jyna, (GU3MYeCKUM BeIMYMHAM: YrOJl MAJCHUS, Yrojd OTPAXKEHMs, Yroi
IpeIoMIICHHUs, aOCONIOTHBIA IOKa3aTeNlb MPETOMIICHUS CpEAbl, Yrod IOJHOTO BHYTPEHHETO
OTpaKCHHs, INMPEIOMIIIIOIUANA YroJI MPU3MBbI, JUHEHHOE YBEIWYEHHE ONTHYECKONM CHCTEMBI,
ONTHYECKAasl CHJIA JIMH3bI, [TONEPEYHOE YBEIMYECHUE JIMH3bI, PACCTOSHUE HAWIYYILEro 3pPEHUs,
YIJI0BOE YBEIINYCHHUE;

— Ha0II0IaTh U WHTEPIPETUPOBATH SBJICHUS OTPAKEHUS U NPEIOMJICHHUS CBETOBBIX BOIIH,
ABJICHUE TI0JIHOTO BHYTPEHHEI O OTPA)KEHHUS, SIBJICHUS IUCIIEPCHH;

— (opmynupoBath npuHIHI [ T0iireHca, 3aK0H OTpayKEHHsI BOJIH, 3aKOH MPEIOMIICHUS;

— ONMCBIBATH OIBIT 10 U3MEPEHUIO IT0KA3aTENs IPEJIOMIICHUS CTEKIIA;

— CTPOUTH M300paXKEHUsI M XOJ] Jydel Ipu MPEJOMIICHUH CBeTa, N300paKeHHE IpeaMeTa B
coOuparoliel U paccenBarolel IMH3ax;

— OIPEIEIIATH TMOJOKEHUSI M300paKECHUS TIPEMETa B JIMH3€E C MMOMOIIBI0 (hOPMYIIbI TOHKOM
JIMH3BI,

— AHAJIM3UPOBATH YEJIOBEYECKUH IJ1a3 KaK ONTUYECKYIO CUCTEMY;

— KOPPEKTUPOBATH C ITOMOIIBIO OUYKOB /1€(heKThl 3pEHHUS;

— OOBSICHATH NPUHUUI JAECUCTBUS ONTHYECKUX MPUOOPOB, YBEIMYUBAIOUIUX YTOJI 3PEHHUS:
JIyIly, MUKPOCKOII, TEJIECKOIL;

— NPUMEHATH IOJYYCHHbIC 3HAHUS I PELICHUS IIPAKTUYECKUX 3a]1a4.

BoJiHoBbIE CBONCTBA CBETa

Ilpeomemmnuie pezynvmamut 00y4eHUs JTaHHON TEMBI TO3BOJISIOT:

— JlaBaTh ONPEIENIECHUs IOHATHSAM: MOHOXPOMAaTHYECKas BOJIHA, KOTEPEHTHHIC BOJIHBI U
UCTOYHUKHU, BpEMs U JUIMHA KOT€PEHTHOCTH, TeoMeTpUyeckas pa3HOCTh X0/a MHTephepHupyro-
IIMX BOJIH, MIEPUOJI M pa3pelaronias CriocoOHOCTh TU(PAKIMOHHONW peleTKH, HHTephEepeHIINs,
IPOCBETJIEHUE ONTHUKH, MU pakius, 30Ha Dpenens; Gu3nueckuM BeTUYUHAM;

— HaOmOIaTh M UHTEPIPETUPOBATh PE3yJbTaThl (OMUCHIBATH) JIEMOHCTPALMOHHBIX
HKCIEPUMEHTOB 110 HAOJIIOICHUIO SIBJICHUI HHTepPEepeHIINH U TU(PAKIIUY CBETA;

— ¢opmynupoBath npuHUN ['roiirenca—®peHcensi, ycaoBUsI MUHUMYMOB U MakCUMYyMOB
npy MHTEepPEPEHIIUN BOJIH, YCIOBUS AU(PAKIIMOHHOIO MMHUMYMA Ha IIEIH U IJIaBHBIX MaKCH-
MYMOB IpH TU(paKLUU CBETa HA PELLETKE;

— ONMCBIBATH JKCIEPUMEHT [0 M3MEPEHUIO [UIMHBI CBETOBOM BOJHBI C IOMOIIBIO
TU(GPaKIUOHHOMN pelIeTKH;

— 00BACHATH B3aMMHOE YCUJIEHHE U O0cabJieHUE BOJIH B IPOCTPAHCTBE;

— JlenaTh BBIBOJBI O PACHOJOXKEHMM JU(PPAKIMOHHBIX MHHMMYMOB Ha OJKpaHe 3a
OCBEIIEHHOH IIEITHIO;

— BBIOMPATH CIIOCO0 MOTyYEHHsI KOT€PEHTHBIX HCTOYHHUKOB;

— paznuuath JAMQPPAKIMOHHYIO KapTUHY MpH audpakuMyd cBeTa Ha MIeId M Ha
JTU(PPAKIMOHHOM peleTKe.

KBaHnToBasi Teopus 3J1eKTPOMATHUTHOI'0 U3JIyYEeHHUS M BellecTBa

IIpeomemmnoie pe3ynomamsl 00y4eHUs JAHHON TEMbI TIO3BOJISIOT:

— J1aBaTh OIpEJCICHUE TMOHATHH: TEIUIOBOE W3JIyYeHUE, a0COJIOTHO YEpHOE TEJo,
dororddekt, HoTOINEKTPOHBI, POTOTOK, KOPIYCKYISPHO-BOTHOBOW Ayann3M, SJHEPTeTUUSCKUIN
YpPOBEHb, JIMHEHYAThId CIEKTP, CIOHTAHHOE W HWHAYUUPOBAHHOE W3JIY4YEHHE, Jasep,
CaMOCTOSITENILHBI M HECAaMOCTOSITENBHBIM pa3psbl; dHEPTUS HOHU3AIMU, PaboTa BBIXO]A,
KpacHas rpanuna ¢potodddekra;

— Pa3bACHATH OCHOBHBIE NIOJIOKEHUS BOJIHOBOW TEOPUH CBETA, KBAHTOBOM rurore3a Ilnanka,
TEOpPUHU aTOMa BOJAOPO/A;

— QopMynupoBaTh 3aKOHBI TETUIOBOrO m3nydeHus:: Buna u Credana—banbiiMana, 3aKOHbI



dororddekra, cooTHOILIECHHUS HeonpeneneHnocTe [ eitzendepra, mocrynatel bopa;

— OLICHMBATh JJIMHY BOJIHBI Ji¢ BpOiis, COOTBETCTBYIOIIYIO JBHXKCHUIO JIICKTPOHA,
KUHETHYECKYIO 3HEPTUi0 3JeKTpoHa mpu (oTtodddexTe, UIMHY BOJHBI CBETa, UCITYCKAEMOTO
aTOMOM BOJIOPO/Ia;

— ONKMCHIBATh MPUHIMITHAIBHYIO CXeMy ombiTa Pesepdopaa, npeyiosKUBIIEro MIaHeTapHYIO
MOJIEJIb aTOMa;

— OOBSICHATD TPUHIIMIT ACHCTBUS JIa3epa;

— CpaBHUBATh U3JIYYCHHE JIa3epa C U3TyUYCHHEM IPYTUX UCTOYHUKOB CBETA.

®Du3uKa BLICOKUX IHEPrui

Pu3nKa aTOMHOIO0 AApa

Ilpeomemmnuie pezynvmamut 00y4eHUs TaHHON TEMBI IO3BOJISIOT:

— J1aBaTh OINPEIEICHUS TOHATHAM: IPOTOHHO-HEUTPOHHAs MOJENb sA1pa, HW30TOIbI,
PalMOaKTUBHOCTS, allb(a- 1 OeTa-pacnaj, raMMa-u31y4eHue, HCKYCCTBEHHAs PaJOaKTUBHOCTb,
[ETHAs PeaKys IeTCHHS, SIIEPHBIA PeakTop, TePMOSICPHBIA CUHTE3; (PU3NUECKUM BEITHUYUHAM:
yI€IbHAs SHEPIUs CBA3W, IEPUOJ IIOJypaclana, aKTUBHOCTb paJMOaKTUBHOIO BEIIECTBA,
DHEPTeTUYECKUH BBIXOJA SICPHON peakuuu, KOd(POUIMEHT pa3MHOKECHHS HEHTPOHOB,
KpUTHYECKas Macca, /103 MOIJIOEHHOT0 U3JTyueHHs], KOAQPHUIUEHT KauecTBa;

— 0OBACHATH NPUHLIUII AEHCTBUS SIIEPHOIO PEAKTOPA;

— 00BICHATB CIOCOOBI 00ecTedeHns1 6€30aCHOCTH AAEpHBIX peakTopoB 1 ADC;

— TIPOTHO3UPOBATH KOHTPOJIUPYEMbIH E€CTECTBEHHBIH paJualMOHHBIA (OH, a TaKxKe
paloHaIbHOE IPUPOIONOIb30BAHUE NIPU BHEAPEHUM YIPABIAEMOI0 TEPMOSIIEPHOIO CHUHTE3a
(YTO).

DJleMeHTapHbIe YaCTHLbI
IlIpeomemmuoie pezynrvmamost 0O0ydeHUs TAHHON TEMbI TTO3BOJISIOT!

— JIaBaTh OMpEJEICHUSI TIOHATHSAM: 3JIEMEHTApHbIE YacCTHUIlbI, QyHIAMEHTAIbHBIC YACTHUIIHI,
AQHTUYACTUIA, AHHUTHIIALMA, JENTOHHBIA 3apsj, MEPEeHOCUYUK B3aWMOJEUCTBHUSA, OapUOHHBIN
3apsizi, aJpOHBI, JISITOHBI, ME30HBI, OAPUOHBI, TUTIEPOHBI, KBAPKH, TTTIO0H;

— KJIacCU(UIIMPOBATH DIIEMEHTAPHbIE YACTHIIBI, TIOPA3ACIIsAs X HA JICNTOHBI U aIpOHBI;

— (¢dopmynupoBath TpuHIUI [laynm, 3aKOHBI COXpaHEHHUsS JENTOHHOTO W OapHOHHOTO
3apsa0B;

— OMNUCHIBATh CTPYKTYPY aJPOHOB, IIBET U ApOMAT KBAPKOB;

— IPUBOJUTH NPUMEPBI ME30OHOB, TUIIEPOHOB, IIIFOOHOB.

DJIeMeHTHI acTPOpu3NKH

JdsoJronust Beenennoi

Ilpeomemmnoie pe3yromampl 00y4eHUs JAHHOW TEMBI MO3BOJISAIOT:

— JaBaTh ONPEICNICHUs TOHATUSAM: ACTPOHOMUYECKHE CTPYKTYpPHI, IUIAHETHAas CHUCTEMA,
3Be3/1a, 3BE3HOE CKOIUIEHUE, TaIlaKTUKH, CKOIJIEHUE U CBEPXCKOILJIEHHE rajlakTuK, Bcenennas,
Oenblii KapiWK, HEWTPOHHAs 3Be3/a, 4YepHas [blpa, KPUTUYECKas IUIOTHOCTh BceneHHOM,
PEJIMKTOBOE U3Ty4Y€HUE, IPOTOH-TIPO- TOHHBIN IIUKJI, KOMETa, aCTEPOU/I, IyJIbCcap;

— WHTEPIPETUPOBATH PE3yIbTaThl HAOMIOACHH Xa00a 0 pa3beraHuy rajlakTHK;

— (opMynHpoOBaTh 3aKOH Xabo1a;

— KJ1accu(UIIMPOBATh OCHOBHBIE MEPHOIBI HBOIIONINK BeeneHnHoii mocie bonbmoro B3phiBa;

— MPEACTaBIATh MOCIe10BaTEIbHOCTh 00pa30BaHUs IEPBUYHOIO BellecTBa BO BeeneHHol;

— OOBSICHATH MPOLIECC IBOIOLNH 3B€3/l, 00pa3oBaHus 1 3BOMOLNN COTHEYHOU CHCTEMBI;

—c mnomombio Moaenun DpuaMaHa MPEACTaBIATh BO3MOXHBIE CIEHAPUH HBOJIIOLUN
Bcenennoii B Oyaymiem.

Pu3nyecKuil MPAKTHKYM

Oobuque npeomemmnsie pe3yinbmamsl 00y4eHUs JAaHHOTO Kypca MO3BOJISIOT:



® CTPYKTypUpOBaTh y4eOHYIO0 HH(POPMAIIHIO;
* HMHTEPIPETUPOBATh MH(POPMAIUIO, MOJYYCHHYIO W3 JPYIMX HCTOYHHKOB, OIICHUBATh €€
HAYYHYIO IOCTOBEPHOCTH;

® CaMOCTOATEIBHO M0OBIBAaTH HOBOE /ISl ceOsi PU3MUYECKOE 3HAHWE, WUCIOJNB3YS IJIS STOTO
I[OCTYHHBIC NCTOYHUKHU I/IH(bOpMa]_[I/H/I;

® IIPOTrHO3MPOBATh, AHAJIU3UPOBATH U OLICHMBATH IIOCIEICTBHUA I OKPYKAKOLIEH Cpelbl
OBITOBOM W IPOU3BOJCTBEHHOM JESITEIBHOCTH YEJOBEKA, CBS3aHHOM C HCIOJb30BaHUEM
TEXHUKHU;

® CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH (DU3MUYECKHI HKCHEPUMEHT, CoOIroaas
npaBuiia 6€30MacHO paboTHI ¢ JTA0OPATOPHBIM 00OPYIOBAHHUEM;
OKa3bIBaTh MEPBYIO MOMOIIL TPH TPaBMax, CBA3AHHBIX C JIAOOpAaTOpPHBIM OOOpPYJOBAHUEM U
OBITOBBIMH TEXHHUYECKMMH YCTPOHCTBAMH.



