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1.PE3YJIbTATBI OCBOEHHSI KYPCA BHEYPOUYHOM JESTEJIBHOCTH
JIMYHOCTHBIE pe3vyabTaThI:

1) ®opMupoBaHUE TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOMIUXCS K JIMYHOCTHOMY CaMOOIIPEICIICHHUIO,
CaMOpa3BUTHIO HA OCHOBE MOTHUBAIIMH K 00Jiee TITyOOKOMY H3YyUeHHIO (DU3UKH, OCO3HAHHOMY BBHIOOpPY U
MOCTPOCHHIO JTAJIbHEHIIeH NHINBHIyaTbHON TPAaeKTOpUK 00pa3oBaHMs Ha 0a3e OPHEHTUPOBAHUS B MUPE
npodeccuii 1 mpodeCcCHOHATBHBIX MPEAMOYTCHUN C YI€TOM YCTOHUYMBBIX MIO3HABATEIBHBIX HHTEPECOB;
2) dopMupoBaHKE MUPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
IKCIIEPUMEHTAIBHON M TCOPETHUYCCKOM HAYKH, 3HAYMMOCTH HAYKH, TOTOBHOCTH K HAYYHO-TEXHHUYCCKOMY
TBOPYECTBY, BJIaJI€HHE JJOCTOBEPHOIH MH(OpMAIMel 0 MepeoBbIX JOCTHKEHUIX W OTKPHITUSX MUPOBOW U
OTCUECTBEHHOMN HAYKH;

3) dopMupoBaHKe 0CO3HAHHOTO BBIOOpA OyayIiel mpodeccun Kak MyTH U criocoda pean3aiuu
COOCTBEHHBIX KU3HEHHBIX TLIAHOB.

MeTtanpeaMeTHbIe pPe3YyJIbTAThI!

1) CiocoGHOCTh CO3HATEIIEHO OPTaHU30BBIBAThH M PETYIUPOBATH CBOIO JCATEIILHOCTh — yUeOHYIO,
OOIIECTBEHHYIO U JIp.;

2) Bnanenne ymeHusiMH paboTaTh C y4eOHOH M BHEIIKOIBHON HWH(OpMAIMEid, NCTIOIb30BaTh COBPEMEHHBIE
UCTOYHUKU WH(POPMAIIUH, B TOM YKCJIE MaTEPHUAIIbl HA JIEKTPOHHBIX HOCUTEISX;

3) CnocoOGHOCTH pemiaTh TBOPUECKHUE U PACUCTHBIC 3a/1auu, MPEJICTABIATh PE3YyIbTaThl CBOCH AEATEILHOCTH
B Pa3IMUHBIX (hOpMax;

4) '0TOBHOCTB K COTPYIHUYECTBY C COYUYEHUKAMHU U IPENOIABATEIIEM.

IlpenmeTHbIE pe3yJabTaThl:

1) IIpaBwibHO TPaKTOBATh (U3MUSCKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYHH, X 0003HAYCHUS U CITUHUIIBI
M3MEPEHUs; BBIICIATh NPUOOPHI Ul UX U3MEPEHUS,

2) Paznuuatk ciioBecHyr0 (GOpMYITMPOBKY U MaTEMAaTHUECKOE BBIpAKEHHE 3aKOHA, (hopMyJIbl,
CBSI3bIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIUUMHY C IPYTMMHU BEJIMYMHAMU

3) Pacrno3naBath NMPOSBICHUE N3YYCHHBIX (PU3NUYECKUX SBICHHM, BBIICISS UX CYICCTBEHHBIC
CBOWCTBa/IIpU3HAKU

4) Pacno3HaBaTh SBJICHHE TI0 €T0 OMPEACICHUIO, OMMCAHUIO, XapaKTePHBIM MPU3HAKAM U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3nuecKoe siBjeHne. Pa3nuyare A TaHHOTO SIBIEHUS
OCHOBHEBIE CBOICTBA WJIN YCIIOBUS TIPOTEKAHUS SIBICHUS

5) BbI4ucCIATh 3HAYCHUE BETMYHMHBI IPH AHAITU3E SBJICHUIN C HCIOJIb30BaHHEM 3aKOHOB U (hOpPMYII

6) OnuchiBaTh M3MEHEHUS PU3MYCCKUX BEIUYMH MPH NPOTEKAaHUN (HU3MUCSCKHUX SIBICHUHN U TPOIECCOB

7) IlpoBoauTh MpsiMble U3MEPEHUsI HU3MUCCKUX BETUYUH C HCIIOJIB30BAHUEM U3MEPUTEIBHBIX
prOOPOB, PABMIIBHO COCTABIISITH CXEMBI BKIIFOUSHHS TPUOOPA B IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
IIPOBOJIUTH CEPUIO0 U3MEPEHUI

8) AHamM3UpPOBATH OT/IENLHBIC ATAITBI TIPOBEJCHMUS HCCIICIOBAHUS HA OCHOBE €r0 OMHCAHHUS: J1eIaTh
BBIBOJIbl HA OCHOBE ONMCAHUs UCCIIEI0BaHNs, HHTEPIIPETUPOBATh Pe3yabTaThl HAOIIOCHUN U
OTIBITOB

9) IIpoBoaHTH KOCBEHHBIE U3MEPEHUS PU3MYECKUX BEIIMYNH, UCCIICIOBaHIE 3aBUCUMOCTEH MEXILY
BEJIMYMHAMH, TIPOBEPKY

10) Paznuyats siBIEHHS M 3aKOHOMEPHOCTH, JIS)KAIFe B OCHOBE MPHUHIIHIIA ICHCTBUS MAIlIuH, IPUOOPOB
Y TEXHHUYECKUX yCTPOHCTB. [[puBOINTE MPUMEPHI BKJIa1a POCCUHCKUX U 3apy0eKHBIX YICHBIX -
(U3MKOB B pa3BUTHE HAyKH, O0BSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTHI

11) UatepnperupoBars HHPOPMAIUIO (PU3NIECKOTO COEPIKAHNUS, OTBEYATh Ha BOIIPOCHI C
WCIIOI30BaHUEM SIBHO M HESIBHO 3a7aHHON nH(popManuu. [Ipeodpa3oBriBaTh HHPOPMAILIUIO U3
OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO

12) [TpumeHsTh HHGOPMAIUIO U3 TEKCTA MPH PEIICHHH YIeOHO-TTI03HABATEILHBIX U yU4eOHO--
MPAKTUYECKHX 3a/1a4.

13) PemiaTh pacu€THbIC 3a7a4H, UCIIOIb3Ys 3aKOHBI M YOPMYIIBI, CBSI3bIBAIOIINE (DU3NICSCKUE BETUIUHBI
(xoMOMHUpOBaHHAS 33]1a4a)




2.COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTH C YKASAHUEM
®OPM OPTAHM3ALUU U BUAOB JEATEJBHOCTHU
Buapnl gesITeJILHOCTH:
1. JIuyHOCTHAst MHAUBUIYAIbHAS U CYOBEKT-CYOBEKTHAS ESITEIHLHOCTD;
2. Pemenue 3a1a4, o0CyKIeHUE CIIOCOOOB pernenus 3ananuii EI'D;
®opma oprann3anuy BHEYPOUHOM esITeJILHOCTH: IPEIMETHBIC BHCYPOUHBIC 3aHSATHSL.

MEXAHUYECKHUE ABJIEHUA
Mexannueckoe aBrxkeHre. OTHOCUTEIBbHOCTh MEXAHUYECKOTO ABMKeHuA. Cucrema
oTcuera
MarepuanbHas Touka. Ee paguyc-BeKTOp, TpaeKTOpHs, IEPEMEILICHUE
CKopocTh MaTepualbHON TOUYKH.
PaBHOMEpHOE NpsIMOJIMHENHOE JBMKEHHE. PaBHOYCKOPEHHOE NIPSMOIMHENHOE IBHIKEHUE!
CBo0OoIHOE ITaJIcHHE.
YckopeHue cBoOOJHOTO najieHus. [IBrkeHue Tesa, OpOIIeHHOro N0/ YIJIOM & K TOPU30HTY
JIBr>KEeHME TOUKH 110 OKPYKHOCTH.
JInHeliHas ¥ yriaoBasi CKOpOCTbh TOYKH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKU
TBepnoe teno. IloctynarenpsHoe U BpalaTenbHOE ABM)KEHHUE TBEPIOTO Teja
HNuepunaneubie cuctemsl orcyera. [lepssiit 3akoH HproToHa. I[IpyHIMI OTHOCUTENBHOCTH
I"anes
Macca Tena. [lmoTHOCTH BemecTsa.
Cuna. [IpuHiun cyneprno3uuuu Cuil.
Bropoii 3akon Hetorona: nyist marepuanbHoil Touku B MICO
Tperuii 3akoH HproTOHA 171 MarepraibHbIX TOYEK
3aKOH BCEMUPHOIO TATOTEHUS: CHIIBI IPUTSHKEHUSI MEXAY TOYEUHbIMU MaccaMu. Cuia
TSKECTH. 3aBUCUMOCTD CHJIbI TSPKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO MJIAHETHI
JIBikeHne HEOECHBIX Tel M MX HCKYCCTBEHHBIX CIYTHUKOB. IlepBas kocmuueckas
CKOpOoCTh. BTOpas kocMHuuYecKasi CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka.
Cuna Ttpenusi. Cyxoe Ttpenuwe. Cuna TpeHUsi CKoJdbxkeHUs. Cuina TpeHUs TOKOA.
Koaddurment tpenus.
MOMEHT CuJIbl OTHOCUTENIBLHO OCH BpaleHus. Y cinoBus paBHoBecust TBepaoro tena B UCO
3akoH [lackains . /laBnenue B xxuakoctu, nokosiieiics B UCO
3akoH ApxuMena. Y clIoBHE IIaBaHMsl TEI
NmMnynec matepuanbHOM TOUKU. VIMITyJIbC CHCTEMBI TEN
3aKOH N3MEHEHHUS U COXPaHEHUs] UMITyJIbCca
Pabora cuiibl Ha ManoM nepemenieHuu MoITHOCTb CHIIBL:
Kunerndeckas 3Heprust MaTepHaIbHON TOUKH. 3aKOH U3MEHEHMSI KHHETUYECKOM dSHEPTrun
CUCTEMbI MaTepUaIbHBIX TOUYEK
[TorenunanbHas sHeprusd. IloTeHnnanbHas SHEprus Tela B OJTHOPOJIHOM I10JIE TAKECTH.
[ToreHunanbpHas 3HEPrUs ynpyro 1ehopMUPOBAHHOTO Tesla. 3aKOH U3MEHEHUS U

COXPAaHCHUA MEXaHHYECKOI SHCPTHUN
MEXAHUYECKHE KOJIEBAHHUA H BOJIHbBI

rapMOHHMYECKHe KonebaHus. AMIITUTYAA U (a3a konebanuii. Kunematnyeckoe onmcanue
CBs13b aMIUIMTY/IbI KOJIEOAHUM NCXOTHOW BETMYMHBI C aMIUITUTYAaMU KoJjieOaHui eé
CKOPOCTH M YCKOPEHUs

[Tepuox u yacrota xonebanuii. [lepros Manbix cBOOOIHBIX KOJI€0aHUI MaTEMaTHYECKOTO
MmasiTHUKA. [lepros; cBOGOAHBIX KOJIeOaHuil IPYKMHHOTO MasiTHUKA. BbIHYX1eHHbIE
koseOanus. Pezonanc. PezonancHast kpuast

[Tonepeunsle 1 nponosbHBIE BOIHBL. CKOPOCTH PacpOCTPaHEHUs U JJIMHA BOJIHBI
WnTepdepenius u nudpaxius BOJH.

3ByK. CKOpOCTh 3ByKa

MOJIEKYJ/IAPHAS ®H3HKA. TEPMOJHHAMUKA
Mojenu CcTpoeHHUs ra3oB, KUIAKOCTEN U TBEPABIX TEI




Temnopoe ABHUIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

Bz3auMoaeiicTBHEe YacTUIL BEIIECTBA

Juddysus. BpoyHoBckoe ABHKEHHE

Mopens uneansHoro raza B MKT: yacTunbl ra3a ABHXKyTCS XaOTUYECKU U HE
B3aMMOJCHCTBYIOT IPYT € APYTOM

CBs13b MEX 1y 1aBJICHUEM U CPEIHEN KMHETUYECKOW IHEPrUel NOCTYyNaTelbHOrO TEMIOBOTO
JIBIDKEHUS] MOJIEKYJI UiealbHOTo ra3a (ocHoBHoe ypaBHeHue MKT):.

AOcotoTHas TeMIiepaTypa

CBs13b TeMIEpaTyphl ra3a co cpeiHel KHHETHYECKON IHepruel MocTynaTeIbHOTO
TEIJIOBOTO JIBUYKCHUS €r0 YaCTHII;

Mogenb ueanbHOro ra3a B TepMoJuHaMuKe. BeipaxeHnue st BHyTpeHHEH SHepruu
OZJHOATOMHOTO UJICAJIBHOTO Tra3a.Y paBHeHue Menpeneena - Knanelipona

3aKoH Z[aJ'IBTOHa JUIA JABJICHUS CMCCH PA3pCKCHHBIX I'a30B. P = P1+ P2+ ..

I/I3onpoueccm B Pa3pCKCHHOM ras3¢ C IOCTOSIHHBIM YMCJIOM YacTHIl N . Fpa(bnquKoe
NPEACTABICHUC U30IIPOLECCCOB HA pV-, pT- U VT- fMarpaMmmax

Hacklmennsie u HCHACBIIICHHBIC IT1aphbl. KadgecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUS HACBINICHHOTO Iapa OT TEMIICPATYPbl, UX HC3aBUCUMOCTb OT obobeMa
HACBIIICHHOI'O I1apa

Bnaxxnocts Bo3zniyxa. OTHOCHTEIbHAS BJIAXKHOCTH

N3MeHeHue arperaTHbIX COCTOSIHUM BEIECTBA: UCIIAPEHUE U KOHICHCAIUs, KUTICHUE
JKHJIKOCTH

H3MeHeHue arperaTHbIX COCTOSIHMM BeEIllECTBA: MJIaBJICHUE U KpUCTAJLJIN3al WA

[TpeoOpazoBanne YHEPTUU B Pa30BBIX MEPEX0IaxX

TemnoBoe PaBHOBECHUC U TEMIICpATypa. BHYTpeHHSIH OHCPI'Us

Temonepenaya Kak cnoco0 U3MEHEHUs1 BHYTPEHHEH sHeprun 6e3 coBepIieHus paboThl.
KonBekuusi, TEII0npoBOAHOCTD, U3ITYUCHUE

KonndecTBO TENIIOTHI. Y aenbHas TEMJIOEMKOCTh BEILIECTBA c.

VY nenpHas TemiaoTa Hap006p2130BaHI/IH VaenpHas TEIOTa MIaBiIeHUS Y AeiIbHas TEILIoTa
CTOpaHusA TOIIJIMBA

OnemeHTapHas paboTa B TepMoAMHAMUKeE: Beruncienue paboTsl o rpaduky nporecca Ha
Juarpamme

[lepBrlii 3aKOH TepMOAMHAMUKH: BTOpOi1 3aK0H TepMOAMHAMUKHN, HEOOPATUMOCTb.
[Tpunuune! aeiicrBus ternosbix MamuH. KIT/. Makcumansnoe 3nauenue KI1JI. [ukn
Kapno

YPaBHeHI/IC TEIUIOBOro OanaHca

JJIEKTPO/THHAMHUKA

DnexTpu3anus Tel U ee NposBIeHus. DIeKTpudeckuil 3aps. J(Ba Buja 3apsa.
OneMEHTApHBIN ANEKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUs MIEKTPUIECKOTO 3apsja

Bsaumoneiictaue 3apsiioB. Toueunsle 3apsasl. 3akoH Kynona

QHGKTpI/I‘-ICCKOG noue. Ero geiictBue Ha QJICKTPHUYICCKUC 3apsAabl

HanpsixenHocts anektpuyeckoro nois. Ilone Toueunoro 3apsina
OpnopoaHoe nosie: £ = const. KapTuHbI JIMHUHN 3THUX NOJEH

HOTeHHI/IaJ'II)HOCTI) OJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HoCTh moTeHIIMATIOB U HAIIpsS’KCHHUC.

HOTeHHI/IaJ'H)HaSI OHEPTIUA 3apAaa B SJICKTPOCTATUUCCKOM II0JIC:

IloTenuman QJICKTPOCTATHUYICCKOI'O ITOJIA. CBs3b HAIIPAKCHHOCTH I10JIA U pa3HOCTU
NOTCHIMAJIOB AJIs1 OAHOPOAHOTO 3JICKTPOCTATHICCKOTO NOJIA: U = Ed

HpI/IHI_II/II'I CYNICPIIO3UTHHU SJICKTPUICCKUX noueu

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM II0JIE. Y CIIOBUE PABHOBECUS 3apPsI0B: BHYTPH
IIPOBOJIHUKA E = (, BHYTPHU M HAa IOBEPXHOCTH NPOBOJHHKA

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC. I[I/IBJ'ICKTpI/I‘-IeCKa}I IIPOHUIACMOCTH BCIICCTBA

KOHJIGHCaTOp. SHGKTPOCMKOCTI) KOHACHCATOpa: BHCKTpOeMKOCTB IJIOCKOI'O KOHJACHCATOpa:

[MapannenbHOE coeMHEHNE KOHIeHCaTopoB. [locienoBareibHOE COSTMHEHUE
KOHJICHCATOPOB. DHEPTHsl 3apsHKCHHOTO KOHACHCATOPA




Cuna Toka. [TIocTOSIHHBIN TOK

YcnoBus CYLICCTBOBAHMS BJICKTPHUUICCKOI'0O TOKA. HaHpﬂ)KCHI/Ie u 3Z[C

3akon OMa Jijisi yJacTKa [enu

3H€KTpI/I‘IeCKOC COIIPOTUBJICHHUEC. 3aBHCHMOCTD CONPOTUBJICHUA OAHOPOAHOI'O IMTPOBOAHUKA OT €ro AJIMHBI U
CCUYCHMU. Vz(eanoe COIIPOTUBJICHUEC BCUICCTBA

Ucrounuku Toxa. 9/1C 1 BHyTpeHHEe CONPOTHBICHUE NCTOYHIKA TOKA:

3akon OMa /715l TOTHOM (3aMKHYTOM) 3JIEKTPHUECKOH Lemu:

INapaniensHOE COCANHEHNUE TPOBOAHHUKOB:
TocnenoBaTeIbHOE COSTMHEHUE MTPOBOHUKOB!

Pabora anekrpudeckoro Toka: A = 1Ut 3akoH JIkoyns - Jlenna: 0 = 1°Rt MoIIHOCTh
AIEKTPUYECKOTO TOKA

CB00OIHBIE HOCUTENH JIEKTPUUECKUX 3apsi10B B IPOBOAHMKAX. MeXaHU3Mbl
IIPOBOAMMOCTH TBEPIBIX METAJLUIOB, PACTBOPOB U PACILUIABOB 3JIEKTPOIUTOB, T'a30B.
[TonynpoBoaauku. [101ynipOBOTHUKOBBINA 11O

MexaHn4eckoe B3auMOICHCTBHE MarHUTOB. MarHuTHOE noJie. BEeKTop MarHuTHOM
uHAYKUUU. [IpyHIMn cynepno3uiiuy MarHuTHBIX noneu: £ = £, + £, + ... . Jluaumn
MarHUTHOTO MoJs. KapTuHa JIMHUH MO OJI0COBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB

OmneiT OpcTena. MarHuTHoe 1oJie IpoBOAHKKA ¢ TOKOM. KapTuHa TuHU noist JJIMHHOTO
IIPSIMOTO IIPOBOJIHUKA U 3aMKHYTOI'0 KOJIbIIEBOI'O IIPOBOJIHUKA, KATYIIKH C TOKOM

Cuna Amnepa, ee HanpaBJIEHUE U BEJIMYMHA:F, = IB1 sin a, 1€ a - YTOJI MEK/y HAalIpaBJICHUEM
IIPOBOJIHUKA U BEKTOPOM B

Cuuia JlopeHnia, e€ HampaBJIeHUE U BeIMYUHA. [|BHKEHUE 3apsyKeHHON YacTHIIhI B
OJIHOPOJIHOM MarHUTHOM I10JI€

SJIEKTPOMATI'HUTHAA HH/IYKITHA

IToTok BCKTOpa MarHuTHOM WHIAYKIHUH.

SBnenue anexrpomMarnutHON HHAYKIMU. DJ1C nuayKimu

3aKoH AeKTpoMarHuTHoM uHaykiuu dapaes:

OJ1C uHAYKIMHY B IPSIMOM MPOBOJAHUKE JUTMHOM /, ABUKYILIEMCS CO CKOPOCTHIO B
OJHOPOJHOM MArHUTHOM I10JIE

[IpaBuno Jlenna. MunyktuBHocts. Camonnaykuus. 3/1C caMouHIyKIUU. DHEPrust
MarHMTHOTO MOJIsl KATYIIKH C TOKOM

KonebaTtenbHbiit KoHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHBIE KOJIEOaHUs B UJI€ATbHOM
kosnebaTenbHOM KoHTYpe Popmyna ToMmcona. CBs3b aMIUIUTYABI 3apsijia KOHIEHCATOpa C
aMIUTUTYJION CHJIBI TOKA B KOJIEOATEIbHOM KOHTYPE

3aKOH COXpaHEHMsI SHEPTUU B K0JIeOaTeIbHOM KOHTYpe. BhIHY X /1eHHbIE
3JIeKTpOMarHuTHele kojeOanus. Pezonanc. [lepemennslit Tok. [IponsBoacTBo, nepenaya u
notpebieHue 31eKTpuIeckoit sHeprun. CBoMCTBa 3JEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpHEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BakyyMe. IlIkana 35eKTpoMarHuTHBIX
BOJIH. [IpriMeHeHNe 2IeKTpOMarHuTHBIX BOJIH B TEXHHUKE U OBITY

OIITHKA

HpHMOHHHCﬁHOC pacipoCTpaHCHUC CBCTA B OI[HOpO)IHOﬁ cpeac. .Hy‘l CBCTa

3axkoHbI oTpaskeHus cBeta. [locTpoeHne n300pakeHnil B IIIOCKOM 3epKajie

3aKoHBI MpeoMIICHHS cBeTa. AOCOMIOTHBIN TTOKa3aTeNb MpenomiieHus. OTHOCUTENbHBII
MoKa3aTelb MpeoMIIeHUs. X0/ Jiydel B mpu3mMe. COOTHOIIEHNE YacTOT U JJIMH BOJH TIPHU
nepexoJie MOHOXPOMATUYECKOT0 CBETa Yepe3 FPAHMILy pa3jiesa IByX ONTHUYECKUX CPE]

ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi NoJHOro OTPaKeHUS

Cobupatoiue 1 paccenBaromye JMH3bL. ToHKas muH3a. @OKYCHOE paccTOsHUE U
ONTHUYECKAs CUJIa TOHKOW JIMH3BIL. DPOpMysia TOHKOH JIMH3bI, YBEIUUEHHUE, TaBAEMOE
JIMH30M.

Xogx J1y4a, MpOILIEIIErO JUH3Y IO IIPOU3BOJIBHBIM YIVIOM K €€ IVIABHOM ONTUYECKOU OCH.
[TocTpoenune n300paxeHnii TOUKH U OTpe3Ka MPSAMON B COOUPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX

doroannapaT Kak onTudeckuil npubop. I'na3 kak onTuyeckas cuctema

WnTepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS HAOIIOIEHUSI MAKCUMYMOB H
MUHUMYMOB B UHTep(EPEHIIMOHHOM KapTHHE OT ABYX CHUH(A3HBIX KOT€PEHTHBIX




HUCTOYHHUKOB

Hudpakmus ceera. J(udpaxkimonHas pemerka. Y cIoBUe HAOIIOACHUS TJIaBHBIX
MAaKCUMYMOB IIPpU HOPMAJIbHOM MMaAICHUHU MOHOXPOMATUYCCKOI'0 CBCTA C ,Z[JIPIHOﬁ BOJIHBI X
Ha PEIIETKY C MEePHOIOM d.

Jucnepcus ceera

OCHOBBI CIIEI[HAJTbHOH TEOPHH OTHOCHTE/IBHOCTH

MHBapuaHTHOCTh MOAYJISl CKOPOCTH CBETA B BaKyyme. [[pHHITUIT OTHOCUTEITLHOCTH
DiHITeiina

DHeprusi cBoOOIHON YacThIlbl. CBS3b MAcChl U DHEPTUU CBOOOIHON YaCTHIIBI. DHEPTHUs
[IOKOSI CBOOOIHOM YaCTHUIII

KBAHTOBAA ®U3HKA U JIEMEHTBI ACTPO®OU3HKH

I'mnoresa M. Ilinanka o kBantax. @opmyna Ilnanka: E=hv

®dotonbl. Heprus GoroHa: Mimynbc ¢hoToHA:

dotorpdext. OnbiTel A.I'. CTonerosa. 3akonsl HoTodddexra

YpaBuenue DitHmrerHa 11 GoTordexTa

BonnoBele cBoiicTBa yactuil. Bonnbl ae bpoiins. J{nuHa BoiaHbl ae bpoitna neuxkymieics
gactuisl KopryckynnsspHO-BoJHOBOH nyanu3M. Audpakius 3JeKTPOHOB Ha KpUCTaIaxX

I[aBJ'IeHI/IC CBCTa. I[aBJ'IeHI/Ie CBCTA HaA IMMOJIHOCTBIO OTPAKAOIIYIO ITIOBEPXHOCTH U HA
TMOJIHOCTBIO MMOTJIOIIAIOIIYI0 ITIOBEPXHOCTDH

HnaHeTapHaﬂ MOJCJIb aTOMa

[Mocrynatsl bopa. U3ny4denne u norsiomnienne GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO
YPOBHSI SHEPI'UHU Ha JPYTOM:

Jluneituatele cnekTpsl. CeKTp YpOBHEN SHEPIHH aToMa BOJOpOJIa:

Jlazep

Hyxnonnas monens sinpa ['eiizenOepra - Banenko. 3apsia aapa. MaccoBoe 4ucio sapa.
H3oTonbl

9Hepl"I/I5{ CBSI31 HYKJIOHOB B A1PC. ﬂl[epHLIe CHIJIBI

JledexT macchl siapa

PagunoaktuBHOCTh. Anbda-pacnan: bera-pacnan. DnexkTpoHHbIi pP-pacnan. [1o3uTpoHHBIH
p-pacnan: ['amma-usiryyeHue

3akoH pPaaArOaKTUBHOI'O paciiajga .HnepHHe PCaKkIunu. HGHGHI/IG W CUHTC3 JAICP

ConHeyHas cucTeMa: IIaHeThl 3€MHOW TPYMIBI U MIIAHEThI- TUTAHTHI, MaJIble Teja
COJITHEUYHOI CUCTEMBI

3Be3/bl: pa3HOOOpa3He 3BE3HBIX XaPAKTEPUCTUK U UX 3aKOHOMEPHOCTH. VICTOUHUKH
SHEPTUU 3BE€3]1

COBpeMeHHHC MPEACTABJICHUS O ITPOUCXOKACHHUH U 5BOJIOLUA COJ'IHI_Ia " 3BC3]0

Hama lNanaktuka. /Ipyrue ranakruxu. [IpoctpancTBeHHble MaciiTadbbl HaOII0JaeMOM
Bceenennoii. CoBpeMeHHBIE B3IUIIbl HA CTPOEHHE U IBOJIIOLINIO Beenennoi

3. TEMATHYECKOE INTAHUPOBAHHUE

No Tema KonnuectBo
/11 4acoB
1 Beenenue. 3HaKOMCTBO €O CTPYKTYpoOii sk3ameHa. dopma OnaHka 1

EI'D no ¢puzuke. MunumaneHsiii nopor EI'D.

2 [TpakTHKyM 1O PELIEHHUIO 3a/laHUi, OTHECEHHBIM K TUITMYHBIM 1
ommunbkam EI'D, Ha ocHoBe ananu3za pe3ynsratoB [ 1A B 2021
roay: MarepuanbHas Touka. Ee paanyc-BeKTop: TpacKkTopus,
nepemenieHue: myTb. CloxxeHue nepeMerieHn.

3 JIBu>KEeHME TOUKH 110 OKPYKHOCTHU. JINHENHas U yIiIoBasi CKOPOCTb 1
TOUKH.
4 3aKOH BCEMUPHOI'O TATOTEHHS: CUJIbI IPUTSKEHHSI MEXY 1

TOYEYHBIMU MaccaMu. CHa TSIKECTH. 3aBUCUMOCTD CHJIBI




TSKECTH OT BBICOTHI N Ha/l MOBEPXHOCTHIO TIAHETHI PAIHYCOM.
CKOpOCTb ABUXKEHMA TeNa No Kpyroson opbuTe.

CB43b MEXY JaBJICHUEM U CPEIHEH KHHETUUYECKON SHEpPrue
MOCTYIATEIBLHOTO TEIJIOBOTO JIBMXKEHHS MOJIEKYJT UACAIBHOTO
rasa (ocHoBHoe ypaBHeHue MKT).

[TpakTukym no pemenuto 3ananuii 1 vactu EI'D (8 3ananue):
CB43b MEXTY JABJICHUEM U CPEHEH KUHETHUYECKON dHEpPrueH,
a0CoJIIOTHAs TEMIIEPATypa, CBSI3b TEMIIEPATYPbI CO CpeTHEN
KMHETUYECKOU 3Hepruel, ypaBHenue Menpeneesa — Knaneripona,
M30IPOIIECCHI

[TpaxkTuxym no pemenuto 3ananuii 1 vactu EI'D (9 3ananue):
Pabora B TepmouHamuke. Beraucienue padoTsl o rpaduky
npouecca Ha p V-auarpamme.

[IpakTukym no permenuto 3aaanuii 1 yactu EI'D (9 3aganue):
IIpunnuns! gerictBus temioBbix MamuH. KITJ[. MakcumaiibHOE
3nauenue KIIJI. Hukn Kapnao

[TpaxTukym no pemenuto 3ananuii 1 vactu EI'D 10 3ananue):
Hacpltiennsie 1 HeHachIIeHHBIE Taphl. KauecTBeHHas
3aBUCHMOCTb IIJIOTHOCTH U JIaBJICHUS, HACHIIICHHOTO 11apa OT
TEMITEPaTypbl, UX HE3aBUCHMOCTh OT 00beMa HACBIIIIEHHOTO Mapa.
BraxxHocTh Bo3yxa. OTHOCHTENIBHAS BIIAXKHOCTb.

10

[Ipaktukym no pemenuto 3aaanuil 1 vactu EI'D: Mexanuueckoe
B3aUMOJICVCTBUE MAarHUTOB. MaruuTHoe mnoJjie. BEKTop MarHUTHOU
uHAyKUuU. [IpuHomn cynepro3unuy MarHUTHBIX MTOJIEN

11

[Ipaktukym no pemenuto 3aganuii 1 vactu EI'D:
[ToTeHIMamIbHOCTH JIEKTPOCTATUIECKOTO TOJIS.

Pa3HocTh moTeHunanoB u Hanpsbkenue. [[puHiumn cynepno3uuuu
AIEKTPUYECKUX TOJIEH

12

ITpakTuky™m no pemenuto 3ananuii 1 wactu EI'O (11 3ananue):
MKT, TepmoanHaMuka (00bsCHEHUE SIBJICHUI; HHTEPIIPETALIHS
pe3ysbTaTOB ONBITOB, IPEACTABICHHBIX B BHJIE TaOIUILIbI

WK TpaUKOB)

13

[Tpaktuky™m no pemtenuto 3aganuii 1 vactu EI'D (12 3ananue):
MKT, TepmoanHaMuka (M3MEHEHHE (U3NYECKUX BEJTUYMH B
npolieccax; yCTaHOBJICHHE COOTBETCTBHS MEX ]y rpadukaMu U
(bu3NYECKUMU BEIMUYMHAMU, MEXKAY (U3MUECKUMHU BEIMUYNHAMU U

dbopmynamn)

14

[TpaxTuky™m no pemenuto 3ananuii 1 vactu EI'D (15 3apanue):
[Torox BeKTOpa MarHUTHON MHIYKIIMHU, 3aKOH JIEKTPOMarHUTHON
uHaykn Papajies, MHIYKTUBHOCTD, JHEPTUSI MATHUTHOTO TTOJIS
KaTYyIIKU C TOKOM, KOJieOaTeNbHbI KOHTYp, 3aKOHBI OTPaKEHUS U
IPEJIOMIICHUS CBETA, XOJI JIydel B JINH3E

15

[Tpaktuky™m no pertenuto 3aganuii 1 wactu EI'D (16 3ananue):
DNEeKTpOIMHAMUKA (00bACHEHUe ABNIeHUL, UHMeEPNpemayus
Ppe3yIbmamos onvlmos, npedCmasienHslx 6 6uoe mabauybl Ui

epaghuros)

16

[Tpaktuky™m no pertenuto 3aganuii 1 wactu EI'D (17 3ananue):
ONEeKTpOIMHAMUKA (U3MeHeHUe PUUUECKUX GETUUUH 8
npoyeccax)

17

[TpaxTukym no pemenuto 3ananuit 1 yactu EI'D (18 3aganue):
OnekTpoanHamuka u ocHoBel CTO
(ycTaHOBJIEHUE COOTBETCTBUS MEXAY IrpadukamMu u PU3NIECKUMHU




BEJIMYMHAMU, MKy (PU3MUECKUMHU BETUUYNHAMH U (OPMYIIaMH)

18

[IpakTukym mo pemenuto 3aganuii 1 vactu EI'D (20 3amanue):
DOTOHBI, JINHEWYATHIE CIIEKTPBI, 3aKOH PaJUOaKTUBHOI'O pacraja

19

[IpakTukym o pemenuto 3aganuii 1 vactu EI'D (20 3amganue):
DOTOHBI, JIMHENYATBIE CIEKTPHI, 3AKOH PAaJMOAKTUBHOIO pacraaa

20

[TpakTukym no pemenuto 3aganuii 2 yactu EI'D: UaTepdepenmus
cBeta. KorepeHTHbIe HCTOUHUKU. Y CIIOBUSL HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOMN KapTUHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

21

[Ipaktukym no pemenuto 3aganuit 1 vactu EI'D: DnemeHThI
acTpodusuky, 3aaanue Ne24

22

[Ipaktukym no pemenuto 3aganuit 1 vactu EI'D: DnemeHThI
actpodusuku, 3ananue Ne24

23

[IpakTuky™m 1o pemieHuto 3aaanuii 2 yactu EI'D: orpaboTka
3agaHus No25 1o MONeKyIIpHOM (pU3MKe UITH STEKTPOAUHAMUKE.

24

[TpaxkTuky™m no pemienuto 3ananuii 2 yactu EI'9D: orpaborka
3aganust Ne25 1mo MOJIeKynIpHON (PU3UKE UITH AIIEKTPOINHAMHUKE.

25

[Tpaktuky™m 1o pemrenuto 3agannii 2 yactu EI'D: orpaborka
3amanust Ne25 1o KBaHTOBOH (hH3HKE.

26

[TpaxkTukym o pemienuto 3ananuit 2 yactu EI'D: orpaboTtka
3amanust Ne25 1o KBaHTOBOH (hH3HKE.

27

[TpakTuky™m no pemenuto 3aganuii 2 yactu EI'D: orpaboTka
3ajanus Ne27 — kadeCcTBEHHas 3aj1a4a 1o Jito0omy pasneny
buzuku.

28

[TpakTuky™m no pemrenuto 3agannii 2 yactu EI'D: orpaborka
3aganus Ne27 — kauecTBEeHHas 3aja4a 110 J000My paszjeny
(bu3MKH.

29

[TpakTuky™m 1o pemtenuto 3aganuii 2 yactu EI'D: orpaboTka
3aganus Ne28 — pernieHre pacyeTHOM 3a1a4H 10 MEXaHUKE.

30

[TpaxTuky™m no pemienuto 3ananuit 2 yactu EI'D: orpaboTrka
3aganus Ne28 — pernieHre pacyeTHOM 3a1a4u 10 MEXaHUKE.

31

Pa36op 3ananmii nemosepcuit 2022 rona (COOpHUK 1O
noaroroBke k EI'D Ha nmeyaTHOM OcHOBE, MaTepHasl caiita «Pemry
EI'D)

32

Pa36op 3ananuit nemoBepcuit 2022 roga (COopHUK 11O
noarotoBke k EI'D Ha meuaTHOM ocHOBe, MaTepHaibl caiita «Pemry
EI'D)

33

Paz6op 3amanuit nemosepcuii 2022 roga (COOpHUK 1O
noaroroBke k EI'D Ha nmeyaTHO! ocHOBE, MaTtepHuaiibl caiita «Pemry
EI'D)

34

IIpome:xkyTouHas arrecranus. TecTupoBaHue.

1

Hroro

34 yaca




