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1. MMosicHuTeAbHAS 3aMIUCKA

[Iporpamma mo ¢usuke s 11 kmacce (GUBMKO-MAaTEeMAaTHUYECKOTO MPOGUIs
COCTaBJiecHa Ha OCHOBE aBTOpCKoW mporpammbel 1o ¢msuke mis 10-11 xmaccos
o01eo0pazoBarenbHbIX yupexkaeHuit aBtopoB B.C.JlantomenkoBa, O.B.KopuryHoBoii
(mpoduIbHBIMI YPOBEHb), oy OJIMKOBaHHOM B cOOpHUKE «IIporpammsl
o011e00pa30oBaTeNIbHBIX  yupexaeHud.  Dusuka. 10-11  xmaccel»,  Mockaa,
«IIpocemenue», 2010 roa. IIporpamma cocranena g YMK asropa I'.S.Msxkuiuesa.
JlaHHbBI y4eOHO-METOIMUECKUN KOMIUIEKT MpeaHa3Ha4YeH JJis MpenojaBaHus (QU3MKU B
10-11 kmaccax ¢ mpoduiabHBIM HU3yueHUEM Tpeamera. B yueOHHMKax Ha COBpEMEHHOM
YPOBHE U C YYETOM HOBEMIIINX JIOCTHKEHUN HAYKH U3JI0KEHbl OCHOBHBIE Pa3fieibl (PU3UKH.
Oco0oe BHHMaHUE YACNICTCS HM3J0XKEHHIO (PYHIaMEHTaJbHBIX M HauboJiee CI0XKHBIX
BOIIPOCOB MIKOJIBHOU Tporpammbl. [Iporpamma pazpaboTaHa ¢ TakKuM pacueToM, 4TOObI
oOydJaromnyecs: mpuoOpenr JOCTATOYHO TiayOokwe 3HaHUS (U3NKK U B BYy3€ CMOTJIHU
MOCBSATUTh  OOJIbIIIE BpPEeMEHHW MPO(PECCHOHATBLHOW TMOATOTOBKE IO  BBIOPAHHOU
CHEIUaTbHOCTU. BbICOKasi IUIOTHOCTh TOJAaud Marepuaia TO3BOJSET HU3JI0KUTh
OOILIMPHBIA MaTepuall KaueCTBEHHO W JIOTUYHO. 3HAYUTEIbHOE KOJIMYECTBO BpEMEHa
OTBOJIMTCS Ha pelieHue GU3nyecKux 3a7ad v JJabopaTOPHbBINA MPAKTUKYM.
YuebHuk
Msxkumes I'.5,byxosneB b.b.,Corckuit H-H ®wuszuka. yueOnuk mist 11 kiacca
obmeoOpa3oBarenbHbIX yupexaeHuit M,; Tlpoceemienue 2011

170 yacoB B roa, 5 yacoB B HeeJI0
Kypc  ¢usukum  cTpykTypupyeTcss Ha  OCHOBE  (PU3MYECKHX  TEOPHIA:
AIIEKTPOJUHAMUKA, SJICKTPOMArHUTHBIE KOJIEOaHUS U BOJHBI, KBAHTOBAs (hU3HMKA.
H3yuenue ¢huzuxu na cmapuieit cmynenu o0yuenus HanpaeieHo Ha
oocmudicenue ciedyrouux yenei:

e OCBOEHHE 3HAHUII 0 METO/IaX HayYHOT'O TTO3HAHUS MPUPOJIbI; COBPEMEHHOMN (HHU3HUECKOM
KapTUHE MHUpa: CBOMCTBAaxX BEIIECTBA W IOJs, MNPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, TMHAMUYECKUX U CTATUCTUUECKUX 3aKOHAX MPUPOJbI, JIEMEHTapPHBIX
gacTulax U GyHAaAMEHTAIbHBIX B3aUMOJIEUCTBUIX, CTPOCHUHN U ABONIOIMU BceeneHHol;
3HAKOMCTBO C OCHOBaMHM (PYHJIaMEHTAJIbHbIX (PU3NYECKUX TEOPUN: KIACCHUECKON
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU, TEPMOIMHAMUKH, KIIACCUUECKOU
ANEKTPOANHAMUKH, CIIEHIMAIIBHON TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOW TEOPUH;

e OBJIaJIecHHEe YMEHUSIMU TPOBOJUTHL HAOJIOACHUS, IJIAHUPOBATh M  BBHITIOIHATH
AKCIEPUMEHTHI, 00padaThIBaTh PE3YIbTATHI U3MEPEHUMN, BBIIBUTATh TUIIOTE3bl U CTPOUTH
MOJIEJIH, YCTaHABINBATh TPAHUIIBI UX TPUMEHUMOCTH;

* MNpuUMeHeHHMe 3HAHMH 10 ¢u3MKe I8 OOBSCHEHUS SBICHUW NPUPOJIBI, CBOWCTB
BEIIECTBA, MPUHIIUIIOB PabOThl TEXHUYECKUX YCTPOWCTB, pelieHus (GU3MYecKux 3aaad,
CaMOCTOATENLHOTO TMPUOOPETEHHUs] W OIICHKH JIOCTOBEPHOCTH HOBOW WH(MOpMaIuu
¢u3nueckoro - CoAEep)KaHUs, HWCIONBb30BAHUA  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTUH ISl TIOUCKA, TEPepadO0TKH U MPEIbsIBICHUS YI4€OHON U HAyYHO-TIOMYJISPHOM
uHbopmaruu no Gusuke;

® pa3BUTHE TO3HABATEJIbHbBIX MHTEPECOB, HHTELUIEKTYAJbHBIX M TBOPYECKHUX
Croco0HOCTeH B TIpoIlecce pelIeHUs (PU3MYECKUX 3aJad U CaMOCTOSATEIBHOIO
NpuOOpETeHHUs] HOBBIX 3HAHUM, BBITIOJHEHUS JKCIEPUMEHTAIbHBIX MCCIICIOBAHUMH,
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MOJIFOTOBKY JIOKJIAJIOB, peepaToB U APYrux TBOPUYECKUX padoT;
BOCNIMTAHMHE JlyXa COTPYJHUYECTBA B IIPOIECCE COBMECTHOTO BBIMIOJIHEHUS 3aj1ad,
YBOKHUTEJIHHOTO OTHOIIEHUSI K MHEHHUIO OMIMOHEHTa, 0OOCHOBAHHOCTH BBICKA3bIBAEMOU
MO3UIIMH, TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE WCIOJAb30BAaHUS HAYUYHbBIX
JOCTHKEHUN, YBOKEHHUS K TBOpPIIAM HAyKHM M TEXHUKH, OOECIEUMBAIOIIUM BEIYIIYIO
poJib (PMBUKH B CO3JJaHUU COBPEMEHHOTO MUPA TEXHUKHU;
HCMOJIb30BaHMEe NMPHOOPETEHHBIX 3HAHUN M yYMEHMUM /I PEIICHUS MPaKTHUYECKUX,
KU3HEHHBIX 33/1a4, PalHUOHAIBHOTO MPHUPOJONOIB30BAHUS M 3aIIUTHl OKPYKaIOIIECH
cpenbl, obecniedeHus: 6e30MacHOCTH KU3HENECITEILHOCTH YeJI0OBEKa U 00IIeCTBa.
2. OO0mas xapakTepucTUKA Yy4e0HOr0 npeamMera
du3nka Kak Hayka O HamOoJyiee OOIMX 3aKOHAX MPUPOJBI, BBHICTyMas B KadyeCTBE
y4eOHOro mpeaMeTa B IIKOJE€, BHOCUT CYIIECTBEHHbIA BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatoiieM mupe. OHa pacKpbIBaeT poOjb HAYKH B HPKOHOMHYECKOM U KYJbTYPHOM
pa3BUTHUM  OOLIECTBa, CHOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOIO  HAay4YHOTO
MUpOBO33peHus. st pemeHus 3a1a4 GopMHUPOBAHUS OCHOB HAyYHOTO MHUPOBO33PEHUS,
Pa3BUTHUS UHTEJUICKTYaIbHBIX CIIOCOOHOCTEH M MO3HABATEILHBIX HHTEPECOB MIKOJbHUKOB
B Tpolecce u3ydyeHus (PU3MKM OCHOBHOE BHHUMAHHE CIENYET YACNIATh 3HAKOMCTBY C
METO/IaMH HAYYHOTO MO3HAHHUS OKPY KAIOIIEro MUpa, TOCTAHOBKE MPOOJieM, TpeOyrOIX
OT yYalMXCs CaMOCTOSITEIbHOW NIEATEILHOCTH MO HUX paspenieHuio. M3ydenue ¢usuku
KaK COCTaBHOW dYacTH O0OIIero oOpa3oBaHWM COCTOMT B TOM, YTO OHa BOOpPY’KaeT
IIKOJIbHUKA HAyYHBIM METOJIOM TIIO3HAHUS, IMO3BOJISIONIMM IOIy4aTh OOBEKTUBHBIC
3HaHUS 00 OKpYyXKarolieM Mupe. 3HaHuEe PU3NUECKUX 3aKOHOB HEOOXOUMO ISl U3yUEHUs
XuMuu, ouonoruu, pusznueckoit reorpadun, rexnonoruu, ObBXK.
3. MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe
Vyeousii miaan MBOY  COIII Ne6 r. KoroBo orBogur 170 wacoB s
oOs3aTenbHOrO M3y4yeHus: (usuku Ha mnpoduibHOM ypoBHe B 11 kimacce ¢usuko-
MaTEeMaTUYECKOTO MPOQUIIS.
4, Pe3yabTaThl 0CBOEHHS y4eOHOTI0 MPeAMeTa
O01eyyeOHble YMEHUS, HABBIKHM U CIIOCOOBI 1eSITEJIbHOCTH
[Iporpamma mpegycMmarpuBaer (QOPMUPOBAHUE Yy IIKOJBHUKOB 0OIIEy4eOHBIX
YMEHUHN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATETLHOCTH M KIFOYEBBIX KOMITETCHITHM.
B 3TOM HampaBieHu#M MPUOPUTETAMU JIJISl MIKOJIBLHOTO Kypca (PM3MKHU HA 3TAre OCHOBHOTO
00111eT0 00pa30BaHUS SABISIOTCSA:
llo3nasamenvHas desimenbHOCMb.
® CMHOJIb30BaHWE IS  TMO3HAHHUS  OKPYXKAlOllEro  MUpa  Pa3IMYHbIX
€CTECTBEHHOHAYYHbIX METO/IOB: HaOIIOJEHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJIETUPOBAHMUE;
e (QopMmupoBaHuE yMEHUN pazinyarh (PakThl, TUMNOTE3bl, IPUUYUHBI, CIEJICTBUS,
JI0Ka3aTeIbCTBA, 3aKOHbI, TEOPHH;
® OBJAJICHHE aJCKBAaTHBIMM  CIOCOOAMU  PEIICHHUS  TEOPETUYECKUX |
AKCTIIEPUMEHTAJILHBIX 3a]1a4;
® TMpUOOpPETEHUE OMBITA BBIABMKCHHUS THUIOTE3 MJIsi OOBSCHEHUS HM3BECTHBIX
(aKTOB U SKCIEPUMEHTAILHON TPOBEPKH BBIJIBUTAEMBIX TUTIOTES.
HUnghopmayuonno-komMmyHukamueHas 0esamenbHOCmb!




® BJIAJICHUE MOHOJOTUYECKON M JUATOTHYECKON peublo, pa3BUTUE CIIOCOOHOCTH
MIOHMMATh TOUKY 3pEHUsI COOECETHMKA U TPHU3HABATh MIPABO HA NHOE MHEHHUE;
® ICIOJIb30BAaHHUE [JISl PELICHMS MO3HABATENIbHBIX M KOMMYHUKATHUBHBIX 3a]a4
Pa3JIMYHBIX UCTOYHUKOB UH(GOPMAIIUH.
Pegpnexcusnas oesmenvnocmo:
® BJIQJICHUE HABBIKAMU KOHTPOJSI U OLEHKH CBOEHM NESITEIBbHOCTH, YMEHUEM
MPEABUIETh BO3MOXKHBIE PE3yJIbTaThl CBOMX JIEUCTBUMA:
e opraHuzanus y4eOHOH JesTeNbHOCTH: TOCTAHOBKA LIENH, IUJIAaHUPOBAHUE,
OIpPEJEICHHE ONTUMAJILHOTO COOTHOIICHHUS LIEJIA U CPENICTB.
Tpeb6oBaHus K YPOBHIO MOATOTOBKH YYAIIUXCS, 00y4AIOIIMXCH M0 TaHHOMI
nporpamMmme

B pesynvmame uzyuenua ¢puzuxu na npogpuibHom ypoeHe yueHuK 0013CeH
3HATH/TIOHUMATDH
cmbicl nonamui: (HU3NYECKOe sBIEHUE, (PU3MYEcKas BEJIMYMHA, MOJENb, THIIOTE3a,
OPUHIUI, TOCTYJIAT, TEOPHUs, MPOCTPAHCTBO, BPEMsI, MHEpPIUAJbHASI CUCTEMa OTCYETA,
MaTepHalibHasi  TOYKA, BEHIECTBO, PE30HAHC, JJICKTPOMATHUTHBIE  KOJICOAHWS,
AIIEKTPOMATrHUTHOE TOJIE, JIEKTPOMArHUTHAS BOJIHA, aTOM, KBAaHT, ()OTOH, aTOMHOE SIZIPO,
ne(EeKT MacChl, SHEPTUs CBSI3U, PAJUOAKTUBHOCTh, HOHU3UPYIOLIEE U3IIyUEHHE, TUIAHETA,
3BE3J1a, TaJlakThKa, Bcenennas;
CMbICI pu3uuecKux eeuduH: epuol, 4acToTa, aMILUIUTyAa KOJeOaH, JUIMHA BOJIHBI,
MAarHUTHBIN MOTOK, UHAYKIHMSI MATHUTHOTO TOJISl, WHAYKTUBHOCTb, JHEPTUSI MATHUTHOTO
0JIsI, OKA3aTeNlb IPEJIOMIICHHUS], ONITUYECKasl CUJIA JIMH3bI,
CMbBICTT (hu3uuecKux 3aKoH08, NPUHUUNOE u nocmynamos (PopMyIUpOBKA, TPAHUIIBI
MIPUMEHUMOCTH): TPUHIUII OTHOCUTEIBHOCTH, DJICKTPOMArHUTHON WHIYKIHUH, 3aKOHBI
OTPaXXEHUSI U NPEJIOMJIEHHUS CBETA, MOCTYJIAaThl CIENUATbHON TEOPUH OTHOCUTENBHOCTH,
3aKOH CBSI3M MacChl M DJHEpPruu, 3akoHbl (orodddekra, mocrynarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacmajia;
6K1A0 POCCUIICKUX U 3aApYOeHCHBIX YUeHbIX, OKA3aBIIMX HAMOOJIbIllee BIUSHHUE Ha
pa3BUTHE PU3UKHU;
YMeTh
onucvigamvs U O00BACHAmMb pe3yibmamvl HAONIOOCHUN U  IKCHEPUMEHMOE:
B3aUMOJICHCTBUE MPOBOJHUKOB C TOKOM; JEHCTBUE MArHUTHOTO MOJIS HA MPOBOJHHUK C
TOKOM; DJICKTPOMArHUTHasi WHIYKIMS; PacHpOCTpPAHEHUE HIEKTPOMArHUTHBIX BOJIH;
nucriepcusi, uHTepdepeHius u audpakius CBeTa;, HU3IYyUYCHHE U TIOTJIONIEHHWE CBETa
aToMaMH, JUHEeHYaTble CIEKTPhl; GOoTOA(D(PEKT; paaioaKTUBHOCTD;
npueoOUmMs  npumepvl.  ONLIMOG, UWIIIOCMPUPYIOWUX, YmO: HAOIIOAEHUS W
AKCIEPUMEHT CIy>KaT OCHOBOW JI BBIIBM)KEHHUS THUIIOTE€3 M TOCTPOCHHS HAy4HBIX
TEOPUI; SKCIEPUMEHT MO3BOJSET MPOBEPUTh HCTUHHOCTHh TEOPETUUYECKUX BBIBOIOB;
dusnueckas Teopus JA€T BO3MOXKHOCTH OOBSCHSATH SIBICHHS TPHUPOALI W HAyYHBIC
dakThl; puznyueckas Teopusl MO3BOJSET MPEACKA3BIBATH €IIe HEU3BECTHBIC SBICHUS U UX
OCOOCHHOCTH;, TIPU OOBSICHECHUH TMPUPOTHBIX SBICHUN HWCIOIB3YIOTCS (HU3UICCKUE
MOJIEIN; OJAWH M TOT XK€ MPUPOAHBIM OOBEKT WJIM SIBICHHE MOXKHO HCCIEI0BaTh Ha
OCHOBE HCIIOJIB30BaHUS Pa3HBIX MOJIeNICH; 3aKOHBI PU3UKUA U HU3UIECKUE TEOPUU UMEIOT

4



CBOM OIIPEJIEJICHHBIE TPAHULIBI IPUMEHUMOCTH;
onuceigamsy (QyHoameHmanvHvle ONbIMbL, OKA3AGUIUE CYULECMEECHHOE 6IUAHUE HA
paszeumue uzuku,
npUMEHAMb NOSYUEHHbIE 3HAHUA 0151 PeUleHUA PU3UYeCKUX 3a0au;
onpedensamp: XapakTep (QU3MUECKOro mporecca mo rpaduxy, Tadbnuie, dopmye;
IPOIYKTHI SIAEPHBIX PEAaKIU HA OCHOBE 3aKOHOB COXPAHEHUs 3JIEKTPUYECKOIO 3apsja U
MacCOBOT'0O YHCIIa;
uzmMepams: YCKOpEHHE CBOOOJHOrO MaJCHMs; IOKa3aTellb MNPEeTOMIICHHUS BEIECTBa,
ONTHYECKYIO CHWJy  JIMH3bI, JUIMHY CBETOBOM BOJIHBI; MPEACTaBIATH PE3YJbTAaThl
U3MEPEHUM C YUETOM UX IOTPEITHOCTEM;
npueoOUmMs NPUMEPbl NPAKMUYECKO20 NPUMEHEHUA (YU3UYeCKUX 3HAHUIL: 3aKOHOB
ANEKTPOAMHAMUKHU B SHEPIETUKE; PA3JIMYHBIX BUJIOB 3JIEKTPOMArHUTHBIX U3TyYEHUHN JJIs
Pa3BUTHS PAJMO- M TEIEKOMMYHMKAIMH; KBAHTOBOW (U3MKK B CO3JIaHUU SIJICPHOU
SHEPreTUKH, JIA3EPOB;
60CNPUHUMAMb U HA OCHOGE NOJIYYEHHbBIX 3HAHUIL CAMOCHMOAMENbHO OUEHUEANDb
uHpopmanuio, coaepxaimytoca B cooOmeHussx CMU, HaydHO-OMYJSPHBIX CTaThsX;
ucnonv3oeams HOBble WH(OPMAIIMOHHBIE TEXHOJIOTMM JMJIA IOUCKa, OO0pabOTKU U
npeabsBiieHus MHpopManuu no Gu3NKe B KOMIBIOTEPHBIX 0a3axX AAHHBIX U CETAX (CETH
WNnurepHer);
HCI0JIb30BaTh NPUOOPeTEHHbIE 3HAHUS M YMEHUS] B NPAKTHYECKOH /IeATeJIbHOCTH
U TMOBCEHEBHOM KM3HU JIS:
oOecrieyeHusi 0€30MACHOCTU  KU3HENEATEIBHOCTH B  IMPOLIECCE  HMCIOJb30BaHUS
TPAaHCHOPTHBIX  CPEACTB, OBITOBBIX  AJEKTPONPUOOPOB, CPEACTB  paauo- U
TEJIEKOMMYHUKALIMOHHOM CBSI3H;
aHaIM3a W OLCHKH BIIMSHUS HAa OPraHU3M YEJIOBEKAa U JIPYTMe OpraHU3MBbl 3arpsA3HEHUS
OKPY’KaroIIEU CPEbI;
PALOHAJIBHOTO IIPUPOJIOIIOIB30BAHUSA U 3AIUMTBI OKPYKAIOLIEH CPEAbl; ONPENEIICHUS
COOCTBEHHOW MO3MIMU MO OTHOLIEHUIO K JKOJIOIMYECKUM MpoOjIeMaM U MOBEJCHUIO B
MIPUPOJIHOM Cpelie.
5. Coaep:xaHue yueOHOro nmpeaMera
daekrpoauHamMuka (284)
MarnutHoe noJsie. BzaumoperictBue TokoB. MarautHoe notie. MTHayKIuss MarHuTHOTO
nosist. Crnnma Ammnepa. Cuna JlopeHna. MarHuTHBIE CBOMCTBA BEIIECTBA.
DJIEKTPOMATHUTHAA MHAYKIUsS. OTKPBITHE 3IIEKTPOMAarHUTHOM wHAyKuuu. IIpaBuio
Jlenna. DIIEKTPOU3MEPUTEIIbHBIE PUOOPBHI. MaruuTtHbII MOTOK. 3akoH
AJIEKTpOMarHuTHOM nHaykuu Papazaes. Buxpepoe anekrpuueckoe none. CaMOUMHIYKIUS.
NHIyKTUBHOCTh. DHEPTUSI MATHUTHOTO MO, DIEKTPOMArHUTHOE MOJIE.
Hemoncmpayuu
MarauTtHO€E B3aUMOAECHCTBUE TOKOB.
OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
MarnuTHbIE CBOMCTBA BEIIECTBA.
MaruauTHas 3anuch 3ByKa.
3aBucumocTsh J/]C MHAYKIHK OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.
3aBucumocts J/JC caMOMHIYKIIMM OT CKOPOCTHA U3MEHEHUS CUJIbl TOKA U UHIYKTUBHOCTH
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IIPOBO/IHHKA.
Jlabopamopnuie pabomot
1.HaGmronenne aeicTBUS MarHUTHOTO TIOJIST HA TOK
2./3y4deHue aBICHHUS INEKTPOMArHUTHOW UHIYKIUU
Kosne0anusi 1 BOJIHBI

Mexannuyeckue Kojedanusi 1 BoJHbI (10 yacoB)

Mexanndyeckue koJjedanusi. CBoOoaHbple KojieOaHus. MareMaTU4ecKuil MasTHHK.
["apMonunyeckue koneOaHus. AMIUIMTYAa, TMEPUOJ, YacToTa, ¢a3za KojeOaHHil.
Boinyxnennblie konebanus. Pesonanc. ABTokosie0aHus.
Mexanuveckue BOJIHBbI. [lonepeunble U npoaosibHbIE BOJHBI. J[nrHa BoyiHBL. CKOpPOCTH
pacmpocTpaHeHusl BOJHBI. 3ByKOBbI€ BOJIHBI. HTepdepentus BoaH. [Ipunnun [tolirenca.
Hudpakuiis BOJH.
Hemoncmpayuu
CBobOoHbIE KOsIeOaHus Tpy3a Ha HUTH U Ha TIPYXKUHE.
3anuck K0Jie0aTeIbHOTO IBUKEHUS.
BrinyX1eHHbIE KOJIEOaHUS.
Pe3oHnanc.
ABTOKONIEOaHUS.
[TonepeyHblie ¥ NPOJOIBHBIE BOJIHBI.
OTpaxkeHue 1 NpeIoMIEHUE BOJIH.
Judpakius u uHTEpPEpPEHITHS BOJIH.
YacroTa xonebaHuii 1 BEICOTA TOHA 3BYKA.
Jlabopamopnuie pabomot
3. U3mepenue yckopeHus CBOOOIHOTO TAJCHUS TIPH IIOMOIIN MaTeMaTHIECKOTO

MasITHUKA.

DJIeKTPOMATHUTHBIE KOJieOaHusl M BOJIHBI (62 1)
DJIEKTPOMATHUTHBbIE KoJieOanus. CBoOOHbIE KOIeOaHUA B KOJIEOATEIbHOM KOHTYpE.
[leppon  cBOOOAHBIX  ANEKTPUUECKUX  KosieOaHui.  BbIHyXJIeHHblE  KOjeOaHHs.
[IepeMeHHBIN NEKTPUUECKUN TOK. AKTUBHOE COIIPOTUBJIEHNE, EMKOCTh U UHIYKTUBHOCTh
B LENU NEPEMEHHOr0 TOKAa. MOIIHOCTH B LENH IEPEMEHHOr0 TOKa. Pe3oHaHC B
AIEKTPUYECKON LIETIH.

IIpousBoacTBO, NMepegaya U NoTpedJeHUe IEKTPUUYECKO IHeprum. ['eHepupoBaHue
sHeprun. Tpancopmarop. [lepegada sneKTprudecKoil SHEPTHUH.

DJIEKTPOMATHUTHBIE BOJIHBI. 3iyueHue »3leKTpoMarHUTHbIX BOJIH. (CBoOMcCTBa
AJEKTPOMArHUTHBIX BOJIH. [IpuHumnel paguocsssu. TeneBuneHue.

OnTuka. CBeToBbIE JIydd. 3aKOH HpeoMiIeHHs cBeTa. [loiHOe BHYTpeHHEE OTpaKeHUE.
[Tpuzma. @opmyna TOHKOW JuH3bL. IlomydyeHne wW300pakeHHs] C IOMOIIBIO JIMH3BI.
Ontuueckue mnpudopsl. Mx paspemaromas crnocoOHOCTh. CBETONEKTPOMArHUTHBIC
BOoTHBL. CKOpOCTh cBeTa M MeTonabl €€ m3mepeHus. ucnepcusi cBera. UnHTepdepenius
ceera. KorepentHocts. Judpaknus csera. Judpakmumonnas pemerka. [lomepedHocTtsb
cBeTOBbIX BOJH. [lomsipuzanus ceera. M3nydenue u cnektpsl. [Ikana 31eKTpOMarHuTHBIX
BOJIH.

OcHOBBI CIeLHATbHO TEOPUH OTHOCHTEJIBLHOCTH. [loctynatel  Teopum
OTHOCUTENBHOCTH. lIpuHuMN oTHOCMTENBPHOCTM OWHIITENHA. [IOCTOSHCTBO CKOpoCTH
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ceera. IIpoctpancTBO W BpeMsi B  CHEUUAIbHOW TEOPUU  OTHOCUTEIBHOCTH.
PenstuBucrckas nuHamuka. CBsi3b MacChl U SHEPTUHU.
Hemoncmpayuu
CBOOOTIHBIE 2IIEKTPOMArHUTHBIC KOJICOaHUSI.
OcuuiiorpaMma NEPEMEHHOTO TOKA.
KonzaeHcarop B 1ienu nepeMeHHOroO TOKa.
Karymika B nenu nepeMeHHOro ToKa.
Pe3onaHc B mociie10BaTesIbHON LIENM IEPEMEHHOTO TOKA.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUIA.
['eHepaTop MepeMEeHHOro TOKa.
Tpancdopmarop.
N3nyyeHue u mpuem 3JIeKTPOMarHUTHBIX BOJIH.
OTpakeHue 1 NpeIoMICHUE AIEKTPOMATrHUTHBIX BOJIH.
HuTtepdepenims u nudpaxius dIeKTPOMarHUTHBIX BOJTH.
[Tonstpuzanus 3IEeKTPOMArHUTHBIX BOJIH.
Mopynsiiusi 1 JI€TEeKTUPOBAaHUE BHICOKOUACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUIA.
JleTeKTOpHBIN paguonpPUEMHUK.
WUuTepdepenius crera.
HMudpakuus cera.
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
[TonyudeHue ciekTpa ¢ MOMOUIBIO IPU3MBI.
[Tonyyenue cexTpa ¢ MOMOIIbI0 TUGPAKIIMOHHON PEIIETKH.
[Tonspuszauus ceera.
CrniexkTpocKor.
doToanmnapar.
[IpoekuroHHBIN anmapar.
Jlyna
Jlabopamopnuie pabomot

4. 3mepenue nokazaress IpeOMICHHs CTeKIIa.
5. OnpeneneHne ONTUUECKON CUITBI U (POKYCHOTO PACCTOSHUSI COOUPAFOIIICH JIMH3HI.
6. OLeHka 1MHBI CBETOBOW BOJIHBI MPU MOMOIIU AUGPAKIUOHHON PEIETKH.
7. Habmonenue nnrepdepeHnnu U Audpakiiuy cBeTa.
8. HaGmrofieHue CruioniHoro v TIMHEHYaToro CreKTPOB.

KBanToBasi pusuka (35 4)
CBeroBble KBaHTbl. TemioBoe wusnyudeHue. Ilocrosunas Ilmanka. ®orosddexr.
VYpaBuenue OunmTeitHa I8 poroaddexra. Dotonbl. Omnbiter I1.H.JIeGeneBa wu
C.M.BaBunosa.
AtomHuas ¢usuka. Ctpoenne aroma. OnbiTel Pesepdopaa. KBantossie moctynatel bopa.
Mogens atoma Bomopoaa no bopy. Tpyanoctu teopum bopa. KBanToBas mexaHuKa.
['mnotesa ne bpoitnsa. CooTHomenne HeonpeaeneHHocTel I 'eitzendepra. KopmyckysipHo-
BOJTHOBOH Jyanu3Mm. J[udpakmus 371eKTpOHOB.
Pu3nKa aTOMHOIO0 sApa. MeTobl peruCTpalvy JIEMEHTAPHBIX YacTHLl. PaqnoakTuBHbIE
MpEBpAlEHUs. 3aKOH paJMOAKTHBHOIO paclaja M €ro CTAaTUCTUYECKUW XapakTep.
[IpoTOHHO-HEUTPOHHASI MOJIENb CTPOCHUSI AaTOMHOTO siapa. JlepekT Macc u 3Heprus CBs3u
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HYKJIOHOB B sipe. [lenenne u cunres suep. Anepnas sHepreruka. @usnka 3J1€MEHTAPHBIX
yactull. CTaTUCTUYECKUH XapaKTep MPOLECCOB B MUKPOMUPE. AHTUYACTHUIIBI.
Hemoncmpayuu
dotoadhexrT.
JIuHenyaTele CIIEKTPBI U3JIYyYEHHUS.
Jlazep.
CdeTurK HOHU3UPYIOLIUX YACTHII.
Kamepa BuiibcoHa.
dortorpadun TPEKOB 3apsHKEHHBIX YACTHIL.
Jlabopamopnwie pabomut
9. N3ydyeHue TpeKOB 3apsi>KEHHBIX YaCTHII.
3naveHue GU3MKHU 11 00bACHEHUS MUPA ¥ PAa3BUTHUSA MPOU3BOANTEIbHBIX CHJI
oo0mecTBa(34)
Enunas ¢pusnueckas kaptuHa mupa. OyHaamMeHTaIbHBIC B3auMoaecTBUs. Du3nka u
Hay4YHO-TeXHH4YECKas peBoonus. Dusnka u KyapTypa.
Ctpoenne Beesiennoii (134)
Crpoenne Conneunoit cucrembl. Cuctema 3emis-Jlyna. ConHue — Onukaimias K Ham
3Be34a. 3BE3Abl M HMCTOYHMKH uX dSHepruu. (COBpPEMEHHBIE TMPEICTABICHUS O
POUCXOXKIEeHUU U 3BoJtonK CoHIa, 3BE3]1, TalakTUK. [[puMeHUMOCTh 3aKOHOB (PU3UKU
JUTsl OOBSICHEHUS TPUPOIbI KOCMHUUECKHX 0OBEKTOB.
Hemoncmpayuu
1. ®otorpaduu ConHila ¢ IATHAMH U IPOTYOEpaHIlaMHu.
2. ®oTorpaduu 3Be3HBIX CKOTIJICHUH U Ta30IbUICBBIX TyMaHHOCTEH.
3. ®otorpaduu rajakTHk.
Haobnrooenus
1. HabnroneHue coTHEeYHbIX MSATEH.
2. O6Hapy>xenue BpanieHus: ConHua.
3. HabGmroeHus 3Be3JHBIX CKOIJICHUH, TYMAHHOCTEH U TaJIaKTHK.
4. KoMIbIOTepHOE MOJICTMPOBAHUE JBUKEHUSI HEOECHBIX TEl.
JladopaTopHbIil npakTUKyM (10 4)
O6006marmniee noproperue (9 u)



Y4eOHO-TEMATHYECCKUN TIJIAH

Ne Pa3nesnnl 1 TeMbl Bcero gacos
ABtopckas | Pabouas
nporpaMma | mporpaMmma

I JJIeKTPOAMHAMHKA 29 28

1 Maznummnoe none 12

2 OnexmpomacHumHas UHOYKYUs 16

1 KoJsie0anusi u BOJIHBI 31 37

1 Mexanuueckue xonebanust 6

2 AnexmpomacHumuvle Koieoanusl 10

3 IIpouszeoocmeo, nepedaua u ucnonv3osanue 6

9NeKMpUYecKoll dHepuu

4 Mexanuueckue 80.11bl 4

3) IdnekmpomazHummule 80.JHbl 11

111 | OnTuka 25 30

1 Ceemosvle 60HbI 22

2 DNeKkmpomMacHUmHble U3y4eHUs pa3iuyHblx OUana3oHo8 8

IV | OcHOBBI cIENIMAIBHOI TEOPUH OTHOCUTEIBLHOCTH 4 5

1 Onemenmul meopuu 0OMHOCUMENbHOCMU 3)

\ KBanrtoBasi pusuka 36 35

1 Keanmoesas puszuxa 7

2 Cmpoenue amoma 7

3 Cmpoenue amomuozo a0pa. InemeHmapHvle 4acmuybl. 21

VI | 3HauyeHue PU3UKH 11l 00bSICHEHUSI MUPA U pa3BUTUS | 3 3

NMPOU3BOAUTEIBLHBIX CHJI 001IECTBA

VIl | Crpoenne Beenennoii 20 13

VIl | JTaGopaTopHbIii NPAKTUKYM 7 10

IX | Odobmarwiee noBTopeHne 15 9

HToro 170 170

B paboueil nmporpamMmme B TeMaTHYeCKOE IJIAHUPOBAHHWE BHECEHO HEKOTOPOE
nepepacnpezieieHie 4acoB, CBSI3aHHOE C TEM, YTO O0Ilee KOJUYECTBO YacoB
o0ooOmaromero nopropeHus (21 yvac 3a 10-11 kimacc) pacnpeznesieHO Ha MOBTOPEHHUE,
Ha JabopaTopHblii mpakTUKyM (3 yaca), A00aBiI€HBl Yachl Ha U3y4YEHHUE paszzelia
«Konebanuss u BosHb» (6 yacoB), «Ontuka» (5 4acoB), YMEHBIIEHO KOJIMYECTBO
4acoB Ha n3ydeHue paznena «Ctpoenue BeeneHHoln». YKa3aHHOE KOJIMYECTBO YaCOB
UCTIONB30BaHO B pabouell mporpaMMe Mpexkae BCEro Ha pelieHHe 3ahad C LEeIbIo
noaroroBku k EI'D, Oonee mMpokoe pacKpbITUE HEKOTOPBIX TEM, MPOBEACHUE
CEMHUHApOB U 3a4eToB. [Ipu n3ydeHnn pU3nKu 04eHb BAXKHO MTOKA3aTh MPAKTUYECKOE
NPUMEHEHUE TOJYUYEHHBIX 3HAHUM, MO3TOMY, BHECEHHBIE B pabOUyl0 MpOrpamMmy
U3MEHEHUH, HANpaBJieHbl Ha pelleHHe KOMOMHUpPOBaHHBIX 3amad vyactu EI'D, Ha
peleHue 3a7a4 NpakTHUIEeCKON HapaBIeHHOCTH.




IlepeyeHb y4eOHO-METOAUYECKOT0 O0eCIeYeHUs

- i y9alqnuXxcAa

1. Msxkumes I'.5l. ®uszuka: Yueb. s 11 k1. obmeodpazosar. Yupexaeruit/ I'.5
Mskumes, b.b. byxosues, H.H. Corckuii. — 10 — u3x — M.: IIpocsemienue, 2011.-
336c. : ui.
2. PwivkeBuu A.I1.. COopHuk BorpocoB u 3aaa4 no ¢pusuke: s 10-11 xo1.
001eo0p. yupexa.- M.: Ilpocsemenue, 2010.-220c.

- 11 YUUTENs
1. lunoB B.®. Texuuka Oe3omacHoct B kabuHete ¢usuku.- M.: «lllkonpHas
npeccay. 2002.- 80c.- (b-ka xypHayia «du3uka B IIKOJIE»)
2. HacronbHas kaura yuutens ¢pusuku: CripaBouyHo — MeToandeckoe mocooue \Cocr.
B.A. KopoBun.- M.: OO0 «M3a-Bo Actpens»: «U3m-Bo ACT»,2005.- 412c.-
(HacronpHas kHUTA).
3. XannanoB H.K.Tectol nmo ¢usuke: Yposenb B. Cranmapt 2000 \ H. K. XannaHos,
B.A. Opmnos, I'.I'. Hukudopos.- M.: Bepoym- M,2001.-144c.
4. EpuHblii  TOCYIAapCTBEHHBIM dKk3aMeH. Dusuka. Y4yeOHO-TPECHHUPOBOYHBIC
MaTepuaibl JIsl MOAroTOBKH ydamuxcs \ Poco6nam3op, ICOIL.-M.: HuTemnekT —
LenTp,2006-224c.
5. Enunbplii rocynmapcTtBeHHBIM Sk3ameH. ®Pusuka. CHnpaBouyHble MaTepualbl,
KOHTPOJIbHO- TPCHUPOBOYHBIC YIPAXKHEHHS, 3aJlaHUsl C Pa3BEPHYTHIM OTBETOM. .\
B.YO. bananoru u ap.- Yensiounck: Barmsan,2006.-154c.
6. COopHuk HOpMaTUBHBIX JOoKyMeHTOB. ®dusuka./ Coct. D.JI. Huenpos, A.l.
ApxkazapeB.- M.:: JIpoda, 2004. — 111/1/ ¢. ISBN 5-7107 -8657 -8.
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Cnucok aureparypsl

1. Coopuuk 3amau mo ¢usuke: it 10-11 k. oOmoOpa3oBar. yupekeaHuit /
Cocr. I'.H. CremanoBa. — 9-e uza. M.: [IpocBemenue, 2003. — 288 c.

2. ®Ousuka. 3agaunuk. 10-11 xi.: [Tocobue mys obmeoOpazoBar. yupexxaeHui /
PeivkeBuy A.Il. — 7-e usn., crepeotun. — M.: Jlpoda, 2010. — 192 c.

3. ®uzuka: Yueb. mius 10 ki, obmeobpaszosat. yupexaenuit / .5, Mskuies,
b.b. byxogues, H.H. Cotckuii. — 10-e uzn. — M.: IIpoceemnienue, 2011. — 336 c.

4. Ousuka: Yuebd. mua 11 ki. obureobpazosar. yupexaeHuit / .51, Mskuries,
b.b. byxoBues. — 11-e u3a. — M.: [IpocBemenue, 2012. — 336 c.

5. Tlporpammel o6mieo6pa3oBaTeabHbIX yupexaeHuit. ®usuka. 10-11 kmaccel. —
M.: ITpocsemenue, 2010. — 160 c.

JlonoiHUTEIBbHASA JUTEPATYypa

6. Msakumes I'.5., CunsgxoB A.3. ®usuka: Komebanus u Bonnsl. 11 xi1.: YueO.
Ui yrayOiaeHHOro u3ydenus ¢pusuku. — 3-¢ u3a. — M.: [lpoda, 2002 — 288 c.

7. Msaxumes [".5., CunsikoB A.3. ®usuka: MonexynsipHas pusuka.
Tepmomunamuka. 10 xi.: Yueb. mis yriayOaeHHOTo n3y4eHus GU3HKU. — 3-€
u3n. — M.: llpoda, 2002. — 352 c.

8. Msxumes I'.5., CunskoB A.3. ®uzuka: Onruka. KBanroBas ¢usuka. 11 xi1.:
VYueb. nia yrimyonaennoro udydenus: pusuku. — M.: JIpoda, 2002. — 464 c.

9. Msxkumes I'.4., CunsikoB A.3., Cno6oakoB b.A. ®uzuka: DiekTpoanHaAMUKa.
10-11 xu1.: Yuel. anst yrayOaeHHOTo u3ydeHus: Gu3nku. — 3-¢ u3f. — M.:
Hpoda, 2002. — 480 c.

MarepuaJbHO-TEXHHYECKOe o0ecneyeHrue y4eOHOro npeamera

[IxonpHBIN KaOUHET HU3UKK OCHAIEH KOMIUIEKTOM JEMOHCTPAIMOHHOTO U
nabopaTopHOoro 00OPYIOBaHUS B COOTBETCTBUHM C TMEpEeYHEM y4eOHOTO
o0opynoBaHus 1o (PU3UKE 1JIsI OCHOBHOM IIKOJIBI.

Ucnons3oBanue nabopaTopHOro oO0OpyaoBaHUs B (GopMe TEMATHYECKUX
KOMIIJIEKTOB ~ TIO3BOJISIET  BBIMOJHEHHWE  (POHTATBLHOTO  DKCIICPUMEHTA,
croco0CcTBYeT (HOPMUPOBAHUIO TAKOTO BAXKHOTO OOIIEYy4yeOHOTO YMEHHMS, Kak
110100p 000PYIOBaHUS B COOTBETCTBUU C IIEJIBIO MPOBEACHUS CaMOCTOSTEIHLHOTO
UCCJIeIOBAHMUS.

KabOuner cHaOXEH HIEKTPUUECTBOM U BOJIOM € COOJIOJIEHUEM IIPAaBUII
TexHUKU OezonacHOCTH. K mabopaTopHbIM CTOJIaM, HEMOABUKHO 3aKPEIUIEHHBIM,
MOJIBEICHO  TMEepeMeHHoe  Hampsbkenne 42B  or muTa  KOMIUIEKTa
ANEKTpOocHaOXKeHuss. B kabwHeTe wuMeeTcs NPOTUBOIMOXKAPHBI WHBEHTAph,
MEIUITMHCKAsT anTedka, WHCTPYKIHS M0 TpaBwiaM O€30MacHOCTH Tpyna s
YYaIUXCSl W KYpHAJI PETUCTPAMHM WHCTPYKTaKa MO TpaBwiiaM Oe30MacHOCTH
Tpyna. KabGuuer 000py10BaH CUCTEMOM 3aTEMHEHUS U OCHAIIEH KOMITBIOTEPOM C
MYJIbTUMEIUANPOCKTOpOM. B kabuHeTe wmMeeTcss ydeOHO-METOaUYecKas,
CIIpaBOYHAs, HAyYHO-TIOMYJISpHAsl JIMTEpaTypa, KapTOTeKa C 3aJaHUsIMH IS
WHINBUYATBHOTO OOYYEHMS, OpPTraHU3aIlii CAMOCTOSITEIHHBIX M KOHTPOJIBHBIX
paboT, KOMIUIEKT TaOJWIl TO BCEM pasleiaM IIKOJIbHOTO Kypca (U3HKH,
MOPTPETHI BBIAAIONTUXCS YUEHBIX.
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Pasnennl Ne Hara | Tema y4eOHOro 3aHATHSA J/3ananue
I. QJEKTOIMA | 1(1) 1. CranimonapHoe MarHUTHOE TOJIE. B3aumogeiictBue TokoB. MarauutHoe nose. CBoicTBa §1,2
HAMUKA MArHUTHOTO TOJISl. DKCIIEPUMEHTAIbHbIE JOKAa3aTEIbCTBA
1.Maenummnoe peaIbHOCTH MarHUTHOTO noJist. OnbIT Jpcrena. 3aMKHYThIN
none(12u) KOHTYp C TOKOM B MarHuTHoM moJie. [loBropenue tem Kypca
¢uzuku VIII knacca, CBA3aHHBIX C MATHUTHBIM OJIEM.
Bormnpocs! Ha cpaBHEHHE IEKTPOCTATUYECKOTO U MATHUTHOTO
IIOJIEH.
2(2) 2. Pemenue 3a1ay Ha IprUMEHEHUE AHaJIOTUA UHAYKIMA MAarHUTHOTO TOJISl ¢ HAMPSHKEHHOCTHIO §2
npaBuiIa OypaBuUKa. AJIEKTpoCcTaTU4eCcKoro noss. Buxpesoe nose. MaruutHast
WHIYKIUS KaK CUJI0OBasi XapaKTePUCTUKA MAarHUTHOTO ITOJIS.
HamnpasneHnue BekTopa MarHuTHOM MHAYKIUU. [IpaBuiio
OypaBuuka. @opmyna AJis onpeesieHus: MOy BEKTOpa
MarHMTHON MHIYKIUH.
3(3) 3.Cuna Amnepa. 3aBUCHMOCTD CHJIbI B3aUMOJCICTBUS JBYX MPOBOJIHUKOB C §3-5
TOKOM OT CHJIbI TOKA, JJTMHBI IIPOBOIHUKA U PACCTOSIHUS MEKIY
poBoJHUKamMu. 3akoH Amnepa. Cuina Amnepa. [IpaBuso neBoi
pyku. EqHuna MaraiuTHOM WHYKIIAH.
4(4) 4. JlaboparopHas padota Nel P Ne838,842
«HaOmronenne neiicTBUSA MarHUTHOTO
10JIs1 HA TOK».
5(5) 5. Cuna JlopeHia. JleiicTBME MarHUTHOTO TOJIs1 Ha ABKYIIUCs 3apsia. @opmyna | §6
cwisl Jlopenna. Habmonenue neiictBus cuibl Jlopenna. PNe848,853
JIBr>xeHHe 3apsyKeHHOW YaCTHUIbI B OJHOPOAHOM MAarHUTHOM
noste. Ilpumenenune cuiel JIopeHna.
6(6) 6. Peenne 3agau o Teme « CHitbl [Tpumenenue npaBuia OypaBuuKa v paBuia JeBor pyku st | Ymp.1(2,3)

Awmmnepa u JlopeHia»

aHaJIn3a SKCIICPUMCEHTAJIBHBIX CI/ITyaHI/Iﬁ n Fpa(bI/ILIeCKI/IX 3aJa4
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7(7) 7. MarHuTHbIE CBOMCTBA BEILIECTBA. [TonsiTne 0 marneTukax. Busibl MarHeTHKOB: TMaMarHETHUKH, §7
napaMarHeTHKu ¥ peppoMarHeTuku. MarHuTHas
MIPOHUIIAEMOCTh CpeJibl. Paznuuus
MarHUTHOM MPOHUIIAEMOCTH CPEbI AJs Aua-, mapa-, u
dbeppomarneTukoB. ['unoresa Amriepa o MOJEKYISIPHBIX
KpyroBbIX ToKax. CBo#CTBa (peppOMarHeTHKOB: JOMEHHAS
CTPYKTYpa, Iepexo/ B MapaMarHuTHOE COCTOSIHUE TpU
temneparype Kropu.
8(8) 8.0000111a0111e-TOBTOPUTEITHHOE Kparkue
3aHATHE 10 TeMe «MarHuTHOE MoJIe» uTOorH T1.1
9(9) 9. PemeHue 3a1a4 o TeMe 3amaun B
«MarsHuTtHoe nosie TeTpagu
10(10) 10.Pemenue 3amad 1mo reMe 3azaun B
«MarsHuTtHoe 1osie TeTpagu
11(11) 11.3auér no teme «CranumoHapHoe 3agaun B
MarHUTHOE TTOJIE TeTpaan
12(12) 12 KontponsHas pabota Nel o treme
« MarauTtHOe nosie»
2.9Onexmpomae- | 13(1) 1. SIBneHne 2NEeKTPOMAarHUTHOM §8.,9
HUMHAsL WHAYKIHH.
unoykyus (16u) | 14(2) 2. MTHAyKITMOHHOE 3JIEKTPUIECKOe CpaBHeHHE ¢ TOMOIIBI0 0000IIEHHOTO TUIaHa XapaKTEPUCTHK §12
noJie (BUXpeBOe) BUJIOB 3JICKTPUUYECKUX Mojei. BuxpeBoit xapakrep
WHIYKIIHOHHOTO 3JIEKTPUYECKOTO TOJIS
15(3) 3. HanpaBnenue MHIYKITMOHHOTO dopmynupoBka mpasuia JIeHa o HarpaBIeHUN §10
toka. [IpaBuno Jlenna. WHIYKIIMOHHOT'O TOKa
16(4) 4.Pemienue 3a7a4 Ha MPUMEHEHUE ANTOpUTM UCIIONB30BaHuUs MIpaBuia JIeHa 1 onpeaeneHus VYnp.2
npasuia JleHna. HaIpaBJIEHUS TOKa B KOHTYpE MpH aHallnu3e rpauueckux u
HKCIIEPUMEHTATIBHBIX 3a7a4
17(5) 5.3aK0H 3JICKTPOMarHUTHOM 3akon Dapanes-Makcsea. §11,12,13

VHIYKIUU
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1. KOJIEBAH
Us U BOJIHBI
1.Mexanuueckue

18(6) 6.Perrenue 3aau Ha 3aKOH 3anauu B
AIEKTPOMArHUTHOW WHAYKIIUU. TeTpaau
19(7) 7. JJaGoparopnast pabota Ne2
«3yueHue siBIEeHUS
AIIEKTPOMATHUTHOW WHAYKIIUNY.
20(8) 8. BuxpeBbie TOKH U UX BriBog MakcBenia, MHIYKIMOHHBIE TOKU, TPUMEHEHUE §12
UCIOJIb30BaHUE B TEXHUKE deppuros, popmyna J1C,31eKTpoAMHAMUYECKUN MUKPO(OH.
21(9) 9.5IBeHME CAaMOMHTYKITUH. CaMoOMHIYKIMS TIPU 3aMbIKaHUU 1end. CaMOUHIYKIUS TPU §15
NHayKTUBHOCTS. pa3MbIKaHuu e, HIYKTUBHOCTD.
22(10) 10.OHeprust MarHUTHOTO MOJIS. OHeprus MarHUTHOTO TOJIs1 KaTYLIKH, 3JIEKTPOMarHuTHoe nojue. | §16
23(11) 11. DnekTpoMarHuTHOE MOJIE. DIIEKTPOMarHUuTHOE IoJje u runore3a Makcsesuia. [IpuHnmmn §17
CUMMETpPUHU B IPUPOJIE. DIEKTPUUECKOE U MArHUTHOE OIS —
MPOSIBJIEHUE €TUHOTO 1IEJIOT0 — 3JIEKTPOMAarHUTHOTO TIOJISI.
24(12) 12.Penrenue 3amay 1o reme 3amauu B
«DIeKTPOMAarHUTHAS HHTYKIUS TeTpaau
25(13) 13.Pemienue 3a1a4 mo TemMe 3anauu B
«DIIeKTPOMATrHUTHAS] HHTYKITUS TeTpagu
26(14) 14.Pemenne 3amad o Teme ymp.2
«INEeKTPOMArHUTHAS MHIYKIIUSD)
27(15) 15. O60061aroIIe-TOBTOPUTEIHHOE P Ne921,922,
3aHATHUE TI0 TeME «DJIEKTPOMAarHuTHas 927
WHTYKITASDY
28(16) 16.KontpoasHast pabora Ne2 1o Teme
« DIIEKTPOMATHUTHAS HH]TYKITUSD)
29(1) 1. CBOOOIHBIE U BBIHYXICHHbIE Mexanndeckue KonebaHus Kak BUJ ABwkeHus. [lepuon u §18,19,20

KoJicOaHMs. Y CIIOBUSA BOSHUKHOBEHUS
KOJIEOaHUIA.

yacToTa Kojebanuil. Marematndeckuii MasiTHUK. AMIUTUTY/a.
3aBUCUMOCTH NEepHOa KoleOaHU MaTeMaTHYECKOTO MasiTHUKA
OT JUIMHBI HUTU U YCKOPEHUS CBOOOHOTO MaJICHUS
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Konebanusi(6u)

2.Onexmpomact
ummble
konebanus(10u)

30(2) 2. luHaM#uKa K0JIeOaTeILHOTO CBoOOHBIC KOJIeOaHUs IPYKHHHOTO MasTHUKA. CBS3b §21
JIBUKCHHSL. SHEPTUH U aMIUTUTYABI CBOOOIHBIX KOJeOaHU MPY>KMHHOTO
MasiTHUKA.
31(3) 3. l'apMoHHYeckHe KoneOaHus. W3menenune cMenieHus U CKOPOCTH ITPU TAPMOHUYECKUX §22,23
KoJe0aHUsX 110 3aKOHY CHHYyca WK KocuHyca. ['paduku
MPOEKIMH CMEIEHUS] U CKOPOCTH OT BPEMEHH.
32(4) 4.JTabopaTtopuas pabora Ne3 Yup.3
«OmnpeneneHue yCKOpeHUs
CBOOOJHOTO MaJACHUS IPU TIOMOIIN
MasITHUKA.
33(5) 5. DHeprus KonedaTeIbHOTO [TpeoOpazoBanue YHEPTHH B Mpoliecce CBOOOAHBIX Konebanuid. | §24,Ymp.3
IBIDKEHUSA 3aTyxaHue CBOOOJIHBIX KOJIEOaHUH.
34(6) 6. BeIHYX/IeHHBIE KOJICOaHMSI. Konebarenbhas cuctema. Beinyxnenusie konebanus. Yacrora | §25,26
Pe3onanc. U aMIUINTY/1a BEIHYKICHHBIX KoeOaHul. SIBieHue pe3oHaHca.
[Tpuniun paboThl yacToTomepa.
35(1) 1. CBOOOIHBIE U BBIHYXICHHbIE CB0OOHBIE AIEKTPOMArHUTHBIC KOJIEOAHUSI B KOHTYPE. §27,28
AIIEKTPOMArHUTHBIE KOJICOaHMUSI. [IpeBpaiieHre 3HEpruu B K0J1e0aTeIbHOM KOHTYpE.
KonebarenbHblit KOHTYD.
36(2) 2. AHanorust MeX1y MEXaHUYeCKUMHU | AHAJIOTUs MEX/1y MEXaHUUECKUMHU U JIEKTPUUECKUMU §29
Y DJIEKTPOMArHUTHBIMU KOJICOAHHUSIMH. | KOJICOAHUSIMH.
37(3) 3. YpaBHEHHS, ONTMCHIBAOIINEC BriBoa nuddepeHnmanbHOro ypaBHeHUsI, OMMCHIBAIOLIETO §30,
IPOIIECCHl B KOJIEOATEIHHOM KOHTYpE. | KojeOaHus B KOHTYpeE. PN2948,949
38(4) 4. Tlepuoa cBOOOTHBIX AMeKTpUUeckuX | YacTora u mepuo1 COOCTBEHHBIX TAPMOHUYECKHUX KOJICOaHU. §30,ymp.4
konebanuii (popmyna Tomcona). ®opmyna Tomcona.
39(5) 5. IlepemennsIit anekTpuueckuii Tok. | [lomydeHue nmepeMeHHOro Toka: paBHOMEPHOE BpaIleHUE §31,ynp.5
pPaMKH B MAarHUTHOM TIOJIE.
40(6) 6. AKTUBHOE, EMKOCTHOE, 1 AKTUBHOE, EMKOCTHOE U MHAYKTUBHOE CONPOTHUBICHUS B ienu | §32,33

HHAYKTUBHOC COITPOTUBIICHUC B LICIIN
MEPEMCHHOTO TOKaA.

nepeMeHHoro Toka. CnBur (a3 MexIy TOKOM M HalpsHKCHHEM
B LICNIH [IEPEMEHHOI0 TOKA, COAEPIKAIICH KOHACHCATOP WIH
KaTyHIKy UHAYKTUBHOCTH.
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3.Ilpouzsoocmeo
, nepeoaya u
nompeobneHue
NeKMpOoIHEpeUU

.(61)

41(7) 7. AKTHBHOE, EMKOCTHOE, 1 3akon OMa a5l IIeny IEPEMEHHOTO TOKa € TIOCIIeI0BaTeNbHbIM | §34
UHIYKTUBHOE CONPOTUBIICHUE B IIENIM | COETMHEHUEM PE3UCTOPA, KOHJIEHCATOPA U KATYIIKU
MIEPEMEHHOTO TOKA. WHIYKTUBHOCTH. Pe30HaHC TOKOB [[elicTBYIOIIME 3HAYEHUS
HanpsHKEHUs ¥ CUIIbI TOKA. MOIITHOCTH B LIEMH TEPEMEHHOTO
toka. Koaddurment momuocTy.
42(8) 8. Pemmenne 3a1a4 Ha pa3uyHbIC Pemrenue 3aayu Ha BpalieHre paMKHd B MAarHUTHOM TIOJIE, VYmp.4
TUIIBI COMPOTHUBIICHUN B IETIH npumenenue popmynsl ToMmcona, 3akona Oma 75 yyacTka
NIEPEMEHHOTO TOKA. EMH, COJIepIKale KOHACHCATOP WM KaTyIIKy
WHAYKTUBHOCTH; pacyeT UHIYKTUBHOTO U EMKOCTHOTO
COIIPOTHBIICHHUSI, CABUTa (a3 MEX/1y TOKOM U HAIPsDKEHUEM B
LENH MePEMEHHOTr0 TOKa, COAEPIKAIIEro KOHASHCATOp WIH
KaTyIIKy WHAYKTUBHOCTH.
43(9) 9. DneKTpUYECKHUI pe30HAHC. CpaBHEHHE TUIIOB PE30HAHCOB C TTOMOIIBIO TaOJIUIIBI. §35,PNe955
AMIUIATY1a BBIHYX/IEHHBIX KosieOanuii. Pezonanc. Pe3zonanc B
MOCIIEI0BATEIILHOM KOHTYpE
44(10) 10. I'enepaTop Ha TpaH3UCTOPE. [Tpuntun paboTel reHepaTopa Ha TPHOJIE WIH TPAH3UCTOPE. §36
ABTokose0anus. Pemenue 3agau. ABTOKOJICOAHUSL.
45(1) 1. 'enepupoBaHue IIEKTPUIECKOM DreKTpuyecKas cucTema Moy4eHus U neperadu §37
SHEPIUu. AJIEKTPUYECKON HEepruu. PazmiuHble TUITBI 3J1€KTPOCTAHIIUH.
Heo6xoauMoCTh TOBBIIECHHUS HATIPSDKCHUS IS TIepeIavun
3JIEKTPOIHEPTUU Ha OoJblIue paccTosiHuA. CxeMaTHuHOe
YCTPOHCTBO T€HEpaTopa MepeMEeHHOTO TOKA.
46(2) 2. TpancdopmaTtopsl. Y CTpOHCTBO M MPUHLIMIT ACHCTBHS TpaHchopmaTopa. Pexxum §38,ymp.5
xoJioctoro xoaa. Koaddunuent tpanchopmarmu. KIT
TpaHnchopmaTopa.
47(3) 3. IlpousBoacTBO, I€pesaya u VYpok — koH(]pepeHLIUs, K KOTOPOH yJaluecsi TOTOBAT Joknaabl, | §39-41
UCIIOJIb30BAaHUE JIEKTPUUECKOM UCIIOJIB3YS AOCTYIHbIE UCTOYHUKH WH(OpMAaLIUN
SHEPTHUH.
48(4) 4. PellreHrie 3a1a4 1o TeMe PNe 991,993
« ITepeMeHHBII TOK»
49(5) 5. O6o6maronuit ypok. Onucanue u PNe952,964

OCOOCHHOCTH Pa3IUYHBIX BHJIOB
KOJICOaHMIA.
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4. Mexanuueckue
u
INEKMPOMALHUMN
Hble 60JHbL(4Y)

5.Onekmpomach
ummvle
sonnwl(11u)

50(6)

6. Kontponbnast paboraNe3 no teme
«lIepeMeHHBIN TOK»

51(1) 1. Mexannueckue BojHbI. CBOMCTBA [TpononpHBIE U TONIEPEYHBIE BOTHBI. MeXaHNYeCKUE BOJTHBI. §42-44
BOJIH M OCHOBHBIE XapaKTEPUCTHKHU. ®du3nyeckre BeITMUNHBI, XapaKTePU3YIOLIHE BOJIHBL: JJTNHA
BOJIHBI, IEPUOJT M YACTOTA.
52(2) 2. YpaBHeHMeE Oerylel BOJIHBI. ["apmMoHMUecKre BOJTHBI. Y paBHEHUE OETyIIei BOIHEI. §45,46
BousHbl B cpene
53(3) 3. 3BYKOBBIE BOJIHBI. 3BYK. Yacrora koneOaHMii 3ByKOBBIX BOJIH. TH(pa3ByK, §47
ynbTpa3ByK. CKOpOCTh 3BYKa. 3aBUCUMOCTB BBICOTHI TOHA OT
Y4aCTOTHI KOJIEOAHUH, @ TPOMKOCTH OT UX aMIUIUTY/IBL.
54(4) 4. Pemenue 3a/1a4 Ha CBOKWCTBA BOJIH. Yup.6,7
55(1) 1. OxcniepumenTanbHOe oOHapyxeHue | [lonarue 06 nekTpoMarHuTHHIX BosiHaX. CKOpOCTh §48,49
Y CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. | paCIpOCTPaHEHUs 3JIEKTPOMAarHUTHBIX BOJH. OmnbIThl ['epiia,
MOJTBEPIKIAIOIINE CYIIIECTBOBAHUE 3JICKTPOMATHUTHBIX BOJIH.
W3myuenue BOJIH OTKPBITHIM K0JIe0aTebHBIM KOHTYPOM.
B3auMHoe pacronoxeHre BEKTOPOB HAPSHIKEHHOCTH
AIEKTPUYECKOTO IMOJISL, MArHUTHOM MHIYKIIUU U CKOPOCTHU
pacrpoCTpaHeHHs B JIEKTPOMArHUTHOH BOJIHE.
56(2) 2. [In1oTHOCTH OTOKA DHEPreTUYEeCKUE XapaKTEPUCTUKHU AIEKTPOMArHUTHBIX BOJIH. §50
AIIEKTPOMArHUTHOTO U3ITyYCHHS.
57(3) 3. Uzo6perenue paguo A. C. CBejieHUsI U3 UCTOPUU M300peTeHus paauo. Bxian A.C. §51-53
[TortoBbIM. [IpuHIIUIIBI paguOCBSI3HU. [TonoBa u I'. Mapkonu. biok-cxema nepeaaromero u
Mopynsauus U JeTEKTUPOBAHUE. IIPUEMHOT0 YCTPOMCTBA PaAHOCBs3U. MonynupoBaHue
[IpocTelmmii 1eTeKTOPHBIN BBICOKOYACTOTHBIX KoJieOaHui. Cxema JeTEKTOPHOTO
pasuoNpHEMHUK. npueMHHKa. JleTeKTupoBaHHue.
58(4) 4. PacnipocTpaHeHHE PaJMOBOJIH. [Tpuntun paboThl paauoIoKaliMOHHOM cTaHIuu. [Ipumenenue | §55,56
Panmonokarsi. pannoIoKauu
59- 5-6. Pa3zBuTHE CPEICTB CBSA3H. VYpok — ceMuHap, K KOTOpOMY ydJaluecs roTOBST COOOLIeHUs §57-58
60(5-6) 0 JIOCTYITHBIM UCTOYHUKAM WH(POPMAIHH.
61(7) 7. O6o06maromuit ypok "OCHOBHBIC PNe

XapaKTEPUCTUKH, CBOHCTBA U
MCITIOJIb30BAHUE JIEKTPOMATHUTHBIX
BOJIH".
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I11. OITUKA
1.Csemoesubie
601HbL (224)

62(8)

8. Kontponbnas padota Ne4 o teme
«DNEeKTPOMATrHUTHBIC BOJHBD)

63(9) 9.0060061aro111e-TOBTOPUTETHHOE Bomnpocsr k
3ansTue 1o reme «Konebanus u 3a4yeTy
BOJIHBDY
64-65 10-11.3aver no Teme «Konebanus u
(10-11) BOJTHBD)
66(1) 1. Pa3BuTHe B3rs0B Ha IPUPOLLY KopnyckynsipHast u BosiHOBasi Teopus cBera. ['eomerpuueckas u | §59
cera. CKOpPOCTh CBETa. BOJIHOBAs onTuka. Mi3MepeHne ckopocTu cBeTa.
67(2) 2. IMpunnumn [oiirenca. 3akoH [Tpuammn [roiirenca. BeiBos 3akoHa oTpaskenus, n3oopaxkenue | §60, PNe
OTpa)KEHHUs CBETA. IIpeIMeTa B INIOCKOM 3€pKalle. 1029,1030
68(3) 3. 3aKOH IIPEIOMJICHUS CBETA. BrIBO/I 3aK0HA TTPETOMIICHUS C HCIIOIH30BAaHUEM IPUHITHIIA §61,PNe1040,
I'toiirenca. OTHOCUTEINBHBIN NTOKA3aTeIb MPEIOMIIEHHS], €T0 1041
CBSI3b CO CKOPOCTBIO paCpOCTPAHEHUS CBETA.
69(4) 4 SIBneHue MOJIHOTO OTPAKEHUS CBETA. | SIBIEHUE MOIHOIO OTpakeHUs cBeTa. [IpenenbHbiil yroa §62
Bonokonnas ontuka MOJHOTO OoTpaxkeHus. Mcronp30Banue SBICHUS MTOTHOTO
OTPa)KEHHS B BOJIOKOHHOMW OIITHKE.
70(5) 5. JTabopatopHast pabora Ne4 PNe
«3mepeHne moka3aTes 1045,1046
IPEJIOMIICHUS CTEKIIAY.
71(6) 6. Pemenue 3amau no reomerpuyeckoii | Perienue 3a1au Ha 3aKOHBI OTPAXXEHUS U IIpeJIOMIIeHUs cBeTa. | PNe
OIITHKE. 1032,1044
72(7) 7.Kontponbnas padora Ne5 o teme
«OTpakeHHe 1 MPEITOMICHHE CBETa»
73(8) 8. JInunza. ®opmysa TOHKOM JIMH3bI Bunsl mua3. Ontudeckuit eHTp, GOKYC, I1aBHas U 0OOYHas §63,65
onTtuyeckue ocu. @opmysia TOHKOM JIMH3BI. ONTHYECKas CHIa U
MOTIEPEYHOE YBEITMYCHHE JINH3.
74(9) 9. IlocTpoenue n300paxeHM, [TpaBuna mocTpoeHus U300paKeHUI B TUH3E. §64
JTABA€MBIX JINH3aAMH.
75(10) 10. Pemenue 3agau no Pemienue 3a1au Ha MOCTpoeHUE U300paKEHUH B JTMH3AX. PNe1071.1073

r€OMETPUYECKOMN ONTUKE

Pemenue 3a1a4 Ha nprMeHeHre (OPMYJIIbI TOHKOM JIMH3bI
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76(11) 11. I'maz. Ontuyeckue mpubopHI. OnTuyeckas MOJENb T1a3a 4einoBeka. J[anmbHO30pKOCTh U PNe 1075
6mu3opykocTs. Mcnipaienue 1e(eKToB 3peHHs
IPY TIOMOIIN OYKOB.
77(12) 12.JTabopatopnas padora Ne 5 PNel1076
«OnpeneneHre ONTUYECKON CUITBI U
(OKYCHOTO pacCTOSTHHSI COOUpAIOIIeH
JIH3BD.
78(13) 13. KoutpossHast padota Ne6 1o teme
« 'eomeTpuueckas onTuka
79(14) 14 . Jlucniepcus cBera. CroxHast CTpyKTypa 0eJ1oro cBera. §66
JITMHBI BOJTH ¥ YaCTOTHI CBETOBBIX BOJIH BUAMMOTIO JHAMa30Ha.
80(15) 15.NuTepdepenins Mexanndeckux U | MHTepdepeHIus 2IeKTpOMarHuTHEIX BoJH. KorepeHTHbIe §67,68
CBETOBBIX BOJTH. BOJIHBL. Pa3zHocTh X011
81(16) 16. HekoTopble mpruMeHEHUs [IpakTHueckoe mpuMeHeHne HHTephEePEHITUN. §69, PNe1088
UHTEp(DEepeHINH.
82(17) 17. Judpakius MeXaHHYeCKUX U Judpakuus Bons. Audpaxus cBera Ha menu. [punnun §70,71
CBETOBBIX BOJIH. I'tolirenca-®penens. [lonydyenne nudpakiimoHHOTO CIIEKTpa
83(18) 18. AudpakimonHas pemeTka. Judpakuuonnas pemierka. [locTosHHas pemeTKH. §72
Ha6monenue audpakiinoHHON KapTHHBI
IIPU IPOXO’KICHUH Yepe3 PeleTKy MOHOXPOMATHYECKOTO U
oenoro ceera. OnpeeieHne JIMHBI BOJHBI TIPU TOMOIIIH
nudpakmoHHoM peretku. Pazdop npumepa pemieHus 3a1auu
Ha npuMeHeHue GopMyibl TUPPAKIIMOHHON pelIeTKH
84(19) 19. JlaGopatopHnas pabota Ne6 PNe1090
«3mepeHune IJIMHbI CBETOBOM
BOJIHBI.
85(20) 20. Tonspu3anms cBeTa. [Tonsipu3aTopsl, UX CTPOSHUE M CBOKWCTBA. MeXaHuvecKas §73,74
JlaGoparopHas pabota Ne7 MOJIeTIb, OOBSICHSIOIIAS SBIICHUE TOJSIPU3AINH
«Habmonenne naTepdepeHnnn u AJIEKTPOMArHUTHBIX BOJIH. [0NIIpr30BaHHbBIN U €CTECTBEHHBIN
TG PAKITUN CBETa» CBET
86(21) 21. Pemenue 3a1a4 10 TEME: PNe1089

«BOJIHOBBIE CBOIICTBA CBETA»
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1V. OCHOBBI
CIIEIIMAJIBH
O TEOPUH
OTHOCHUTEJ
BbHOCTH
1.2nemenmur
meopuu
OMHOCUMENbHOC

-mu(5u4)

87(22)

22. KonrtponpHas pabora Ne7 o teme
« BonHoBast ontukay

88(1)

1. 3aKOHBI 2JIEKTPOIMHAMUKH U
HpI/IHL[I/IH OTHOCUTCJIBbHOCTH.

Ceenenus 00 uctopuu Gpu3uku nmepBor 4eTBepTH XX BEKa,
OTKPBITHH TEOPUU OTHOCUTEITLHOCTH U KBAHTOBOU (DU3HKH. A.
Outnmreitn, M Ilnank, H. bop, 3. llIpeaunrep u
np.IlpencraBnenus o IpoCTpaHCTBE U BPEMEHU B
Kiaccuueckor usuke. MHepimagpbHas cucteMa OTcueTa.
[Tpuniun otHocutensHocTH ['amunes. [IpeobpazoBanus
lanunes. Knaccudeckuii 3aKOH CIOKEHHUSI CKOPOCTEH.
NHBapuaHTHOCTD JUTHMHBI, YCKOPEHUS ¥ CUJIBI B PA3JTMUHBIX
HCO. INonsiTie 0 cOOBITHH, OTHOBPEMEHHBIE U OJTHOMECTHBIC
coOwITus. icTOprdeckre cBeIeHUS:

npeacTaBiIeHus 00 dhupe, KaKk HOCUTENIE DJIEKTPOMAarHUTHOTO
TOJIsI; OTPULIATENIbHBIE PE3YIbTaThI

SKCIepuMeHTOB MalikeiabcoHa 1 Mopiu.

§75

89(2)

2. Iloctynatsl Teopun
OTHOCUTEJIbHOCTH. PensiTuBucTCKUi
3aKOH CJIOXKEHUS CKOPOCTEM.

[Toctynatel CTO. DxcnepuMeHTanbHOE 10Ka3aTEIbCTBO
HE3aBHCUMOCTH CKOPOCTHU CBETa OT JABH)KEHUS UCTOYHUKA.
[TpeoOpaszoBanus JlopeHIa u UX BHIBOI.

Mexanuka HproToHa kak npenenbHbii cnydait CTO (mpuHnumn
cooTtBeTcTBUs). COOCTBEHHOE BpeMsl. 3aMeIJICHHE BPEMEHU B
JBIDKYILEHCS CUCTEME 0TCYeTa. DKCIEPUMEHTAIbHBIE
noaTBep K IeHus 3Toro (akra. CokpamieHue JJIMHBI B
IBUXKYIIEics cucteMe orcyeta. [lonsTue nuteppana.
PensTuBHCTCKHI 3aKOH CIIOKEHHSI CKOPOCTEM, €ro
COOTBETCTBHE KJIACCUYECKOMY 3aKOHY CIIOKEHUSI CKOPOCTE B
cllydae TBMYKEHHUS CO CKOPOCTSIMU MHOTO MEHBIIIUMHU CKOPOCTH
CBeTa.

§76-77

90(3)

3. 3aBUCUMOCTb MAacChl T€JIA OT
CKOPOCTH €TO JIBUKCHHSI.
PeJ'ISITI/IBI/ICTCKaH JOIUHaAMHUKa.

CBsi3p MEX]ly Maccoil Tena 1 SHepruel - BakHelIee
CJIECTBUE TEOPUHU OTHOCUTEIILHOCTH.

CBsi3b Macchl C 3HEPTUEN IPU MaJIbIX CKOPOCTAX JBHKEHUS.
®opmyna DUHIITENHA. DHEPIHs TOKOS

tena. Umnynbee u cuna B CTO, cBS3b MeXAY pPEISITUBUCTCKUM
MMITYJIbCOM U DHEPTHUEN.

§78

91(4)

4. CBsi3b MEK]ly MACCOW U SHEPTUCH.

3aK0H B3aMMOCBSI3H MacChl 1 OHCPI'UH.

§79
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92(5) 5Pemrenue 3amay CamMocTOSTEIbHAS PNell113,115
paboTa o TeMe  « DIIEMEHTHI TEOPHU
OTHOCHTEIIEHOCTHY
93(1) 1. Buner uznyuenuit. IcTouHuKm §80
1. OIITUKA CBeTa.
2. 94(2) 2. CniexTphbl ¥ cieKTpanbHblid aHanu3. | Crioco6 HabmoaeHus crnekrpa. CrieKTpsl UCITyCKaHHUS U §81-83
Onekmpomaznu noruomeHust. CriocoObl SKCIIEPUMEHTAITLHOTO UCCIICIOBAHMUS
MHble U3TYYeHUs] pachpeieieHusl SHEPTUH B CIIEKTPAX MOTJIOMICHUS U
PAa3UYHbLX ucnyckanus. ClieKTpalibHbI aHAJTN3 KaK METOJI OTIPEICIICHUS
ouanazonos (8u) Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO
COCTaBa BelIeCcTBA. DTAJIOHHBIC CIIEKTPBI. CIIEKTpaibHbIC
pUOOPBI: CIIEKTPOCKOTIBI, CIIEKTPOTpadbl U CIIEKTPOMETPHI.
[TpuHIMNIHATBHAS CXeMa CIIEKTPAILHOTO IPUO0pA.
[TpuMeHeHne CIeKTPaIbHOTO aHATTN3A.
Jluneiiyareie crieKTpbl. HEBO3MOXKHOCTD OOBSICHEHUS SIBIICHUS
M3JTYYEHUS U MOTJIOMICHUS CBETa
B PaMKax BOJIHOBOW TEOPHH CBETA.
95(3) 3. JJaboparopHast pabota Ne§
«HabnroieHne CriomHoro u
JIMHENYATOr0 CIEKTPOBY.
96(4) 4. UndpakpacHoe u CgoiictBa UK, Y®, pentrenosckoro nzmyuenuil. Mx §84,85
yIBTPaUOIETOBOC U3ITYICHHUSI. npakTudecKkoe npuMeHeHne. OTKPBITHE PEHTT€HOBCKOTO
PeHTreHoBCKHE JTy4H. u3nyueHus. PEHTreHOBCKHE TPyOKH.
97(5) 5. lllkana 3n€KTpOMarHUTHBIX CHexTp 37eKTPOMArHUTHBIX BOJIH: HU3KOYACTOTHOE M3Jy4YeHue, | §86
U3ITYYCHHH. PaaroBOJIHEI, MH(paKpacHOE U3ITyUSHHE, BUMMOC U3ITyUCHHUE,
yIBTPadUOIETOBOE N3TYyYCHHUE, PEHTTEHOBCKOE
U3JIy4YeHue,raMmMa-u3inydenue. /lnama3onsl 4acTot, OCHOBHBIE
00JIaCTH IPUMEHEHHSI PA3JINIHBIX THITOB 3JIEKTPOMAarHUTHBIX
BOJIH.
98(6) 6.0000111ar0111e-TOBTOPUTEIIBHOE BOITPOCHI K
3aHsTHE 10 TeMe «ONTHKa 3a4yery
99-100 7-8. KoMOMHMPOBaHHBIN 3a4eT 110
(7-8) teme «ONTHKa
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IV.XBAHTOB
ASl DU3UKA
1. Keanumosas
Qusuxa (74)

2. Cmpoenue
amoma (74)

101(1) 1. 3apoxaeHre KBaHTOBOM TEOPHH. Omnbitel A.I'.CtoneroBa. @orosnexrpuueckuii 3p¢HeKT u ero §87
DoTo3¢ pexKT. 3aKOHBI.
102(2) 2. Teopus poroaddekra. YpaBuenwue Diintreiina s porodddexra. O0bsiCHEHNE §88
3aKOHOB (hoTOdPdeKTa.
103(3) 3. Pemenne 3a7a4d Ha 3aKOHBI Pemrenue 3amad ¢ Mcmosib30BaHNE ypaBHEHHUS DWHIITEHHA.
dbotorddexra.
104(4) 4. ®oronsl. ['unoresa ne bpoiins. OmnbiTel BaBunosa. BoinHoBeie cBolicTBa uacTull. Jdudpakius §89
anekTpoHoB. ['unotesa ae bpoitns (1923). BepositHocTHO-
CTaTUCTUYECKUIN CMBICII BOJH A¢ bponms. [Ipunnun
HeomnpeneneHHocTel [ elizenbepra (COOTHOIIEHUS
HeonpeaeneHHocTe). KopmyckynspHo-BOIHOBOM Ayallu3M.
[ToHsiTHE O KBAHTOBOM M PEJISITUBHUCTCKON MEXaHUKE
105(5) 5. Ilpumenenue potorddexra. OOHapy:xeHnue BHyTpeHHero (oTodpdexTa u 1eMOHCTpaLusl §90, PNe1138
paboTsl hoTopesnuctopa. JleMoHcTparus mpuHITUIa PabOThI
dorornnemenTa. JlemoHcTparus npuHIUna padoTsl poToperne
106(6) 6. KBaHTOBBIC CBOICTBA CBETA: OOBsicCHEHUE TaBIICHUS CBETA C BOJTHOBON M KBAHTOBOH TOYKH §91,92
CBETOBOE JJaBJIEHUE, XMMUYECKOE 3penus. [1.H. JlebeneB. @oToxumMmuueckue peaxium,
NefiCTBHE CBETa ¢dotocunTes, pororpadus.
107(7) 7. KoutponbHas pabota Ne8 o Teme
«CBeToBbIE€ KBAaHThD)
108(1) 1. OmsiT Pezepdopna. SAnepuas Monens aroma J[x. Tomcona. OnbiT 3. Pe3zepdopaa mo §93
MOJIEITb aTOMa. paccesiHuto anbga- yactui. [Inanerapnas Moaens aroma.
TpyIHOCTH KJIACCUYECKOTO OOBSCHEHHUS SACPHON MOICITU
atoma Pesepdopna.
109(2) 2. KBanroBsle nocrynarsl bopa. Ucropuueckue ceenenus. [locrynatel Teopun bopa. Monens §94

Mopens aTroma Bosiopoaa o bopy.

aToma BojiopoJia o bopy. DkcniepuMeHTaIbHbIE
MIOITBEPIKICHUSI KBAHTOBOU MPUPOBI CBETA: OMBIT boTe, OnbIT
®panka u ['epria. 3pdexr Komnrona.
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3.Quszuxa
amomHo20 a0pa.
OnemenmapHvie
yacmuywl.(214)

110(3) 3. Ucnyckanue u nornonieHue ceera | M3nydenue (moruomienre) ceeta BeuecTBoM. KBaHThl cBeTa. §94,95
atoMaMu. COOTHOIIIEHUE DHepreTuveckre ypoBHU aToMa. HarnsgHoe nzo0paxkeHnue
HeonpeneneHHocTen [ eiizendepra. W3MEHEHUN BHYTPEHHEH YHEPTUHU aTOMa C MIOMOIIBIO CXEMBbI

SHEPreTHYeCKUX ypoBHEH. [IpuHIIUIT HEopeAeTIeHHOCTH
['eitzenOepra. BeposTHOCTHBINM XapakTep KOOPIUHATHI,
CKOPOCTH, UMITYJIbCA ¥ SHEPTUU YaCTHUIIBI.

111(4) 4. PemeHue 3a1a4 Ha MOJIEJIM ATOMOB PNel178
u nocrynarsl bopa

112(5) 5.BeIHYX/I€HHOE U3JIyYEHHE CBETA. Cxewma yctporictBa jia3epa. [IoHsTHE 0 BEIHYXICHHOM §96
Jlazepsr. (MHIYyuMpOBaHHOM) U3nydeHuH. [IpuHIMN neicTBUS 1a3epoB.

CaoiicTBa 1azepHoro uznydenus. [ I[pumenenue nazepos. Poib
OTEYECTBCHHBIX YUCHBIX B CO3JJaHMH KBAaHTOBBIX T€HEPATOPOB
CBeTa.

113(6) 6. O6o6marommii ypok "Co3nanue
KBaHTOBOM Teopuu'.

114(7) 7.KontponbHas padota Ne9 no teme 3HaTh Mozenbs aTroma Pesepdopaa, KBaHTOBBIE TOCTYIATHI
« ATomMHas pu3nKa» bopa. YMeTh 0OBSICHATH MPOUCXOKACHHUE JTHHEHYATOTO

CTIEKTpa, UCTIOIF30BATh N3yYCHHBIH TEOPETUICCKHIIA MaTepHall
IIPH PEIICHUH 3a7au.

115(1) 1. Meroabl HaOIIOAEHAS U Honusupytoliee 1eiCTBUE YaCTUI] KAK OCHOBA Pa3IMYHBIX §97
pPETHCTpAIMH PAJTHOAKTUBHBIX METOJIOB MIX U3YYCHHUS. Y CTPOUCTBO, IPUHITUI ICUCTBUS U
U3ITy4YCHUI. o0nacTh mpuMeHeHus cuetuuka [ eirepa,

MOJTYTIPOBOTHUKOBOT'O CUETYHKA, Kamepa BuiibcoHa,
y3BIPHKOBOM KaMepbl, TOJICTOCIOMHBIX (POTOIMYIIbCUH.

116(2) 3. OTKpbITHE PaAHOAKTUBHOCTH. OTtkpbiTHE pagroakTUBHOCTH. [IoHATHE O ecTecTBEHHON §98, 99
Anbda-, 6eTa-, TaMMa-U3TydEHUS. PaIMOaKTUBHOCTH KaK CaMOIIPOU3BOJILHOM MPEBPAILICHUN

aToMHBIX sifiep. COCTaB paJIMOaKTHBHOTO H3ITyUCHHS.
dwuszuueckas npupoja anbha, 6eta 1 raMMa-u3TydeHHI.
[TpaBuio cMmemeHns. JHepreTHYeckue YPOBHU sipa u
WCITyCKaHHE YaCTHII
117(3) 4. PaanoakTUBHBIE TIPEBPAILICHHUS. EcTtecTBeHHBIN painoakTUBHBIN pacnaf saep. OMbIThI §100

Pesepdopna, Commm.
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118(4) 5. 3aKOH pPaJIMOAKTUBHOTO pacmaja. [TonsiTre o mepuoie moaypacnana. BeiBo1 3akoHa §101,102
[lepuon nonypacnazna. M3oromnsl. pannoakTuBHOro pacnana. CTaTUCTUUECKUI XapaKTep SABICHUS

panmoakTUBHOTO pacnazna. M3oronsl.

119(5) 6. Pemenue 3ama4 Ha 3aKOH PNe 1196-
PaIMOaKTUBHOTO pacmaaa 1199

120(6) 7. OtkpsiTue HetpoHna. CoctaB sinpa | IlporoHHO-HETpoHHAst Moaens sapa. IIporon. Heittpos. §103
aToma. 3apsi siapa ¥ MacCOBOE YHCIIO.

121(7) 8. SnepHble cuibl. DHEPrUs CBSA3U OHeprus cBsA3M aTOMHBIX siep. PopMyiia pacuera SHEpTun §104,105
aATOMHBIX sIep. CBSI3U. Y JIeNTbHAs SHEPTHS CBS3U. DKCIEPUMEHTAIbHAS KPUBAs

3aBUCUMOCTH Y/EIbHON HEPTUH CBSA3H OT MAaCCOBOTO YHCIIA.
OObscHEHnE pa3InYHON YCTOMYHUBOCTH SII€P pPa3HbIX
XMUMHUYECKHUX 3JIEMEHTOB.

122(8) 9. SInepHble peaKIluy. [TonsiTHE O SIEPHON PEAKIMK KaK O MPEBPANICHIH aTOMHBIX §106
DHepreTUYeCcKHii BEIXOJ SAEPHBIX sJep IpHU B3aUMOACHCTBUH UX C YaCTUI[AMHU (B TOM YHCIIE U C
peaKmui. (dboTOHAMM) WM APYT C APYTOM. Y CIIOBHSI TPOTEKAHHS SICPHBIX

peakruii. CripaBeNTUBOCTh 3aKOHOB COXPAaHEHUs DHEPTUH,
UMITYJIbCa, SJICKTPUIECKOTO 3apsiaa, MacCOBOTO YHCIA IS
SIIEPHBIX peakiui. TUIbl SAEpHBIX peaKLnid
KopoTkoneicTByromumii Xxapaktep SASpHbIX CHII, UX 3apsiioBas
HE3aBUCUMOCTb. OOMEHHBIN XapaKkTep 3JIEKTPOMAarHUTHOTO U
CWJILHOT'O B3aUMOJIECHCTBHUH.

123(9) 10. Pemenue 3aga4d. JlabopaTopHas pelIeHre 3a1a4: a) pacyeT YHEPTUH CBSI3U Apa; 0) PNel1214,1223
pabota Ne9 «l3yueHne TpekoB NPUMEHEHHE 3aKOHOB COXPAaHEHHUsI MAaCCOBOTO YHCIIA U 3apsaa
3apsHKEHHBIX YaCTHUID). NIPY 3aIIUCH SIZICPHBIX PEaKIHii; B) MPUMEHEHUE 3aKOHA

PalMOaKTUBHOTO PacIaja; I') YHEPTETHUECKUH BBIXO SICPHBIX
peakuuii

124(10) 11. Jlenenue snep ypana. Llennbie [enenune snep ypana. LlenHble saepHbIE peakLnu. §107,108
STICpHBIC PEaKITUH. B03M0OKHOCTB HCTIONB30BaHMS PEAKIIAH JICTICHUS S/IEP

TSDKEJIBIX 3JIEMEHTOB JJIsl TIOJTY4EHUS SHEPTUH.
125(11) 12. SInepHsIii peakTop. [TonsTHE O SIMEPHOI SHEpTeTHKE. SIepHbIi peakTop. §109
126(12) 13. TepmosiiepHbIe peaKIliu. TepmosiiepHbIe peakIuu, UX SHEPTETHUECKUIN BBIXO]. §110, 111

[IpuMeneHue sIEpHON YHEPTUU.

[IpoGnema ocymiecTBIEHUS YIIPaBIsieMON TEPMOSAEPHOM
peaxkuuu.
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127(13) 14. Tlony4yeHue paanoaKTUBHBIX N3otonel n ux nosnryyenue. [IpumeHeHne panoakTHBHBIX §112,113
M30TOMNOB U UX IPUMEHEHUE. M30TOIOB B pa3NUYHBIX oOnacTsax. bruonornueckoe nericteue
buonornyeckoe neiictBre paaroaKTUBHBIX M3IydeHui [lormoniennas no3a usiydeHus,
pPaOaKTUBHBIX U3TyYEHUI KOd((UIIMEHT OTHOCUTEITHHONU OHOIOTHYECKON

3¢ pexTUBHOCTH, IKBUBAJICHTHAS J103a. EquHUIIBI
HOTJIOIIEHHON U dKBUBaneHTHOU 103. IlociaencTBus
BO3JECHCTBUS MOHU3UPYIOIIUX U3JIYYEHUM HA )KUBOM OPTaHU3M.
3amuTa OT HOHU3UPYIOMINX U3TydeHud. VicTopust pa3BUTHs
siepHOM sHepreTHKU. [IpoOaeMbl paTnoaKTHBHOTO 3apasKeHUSI
npu 100bI4e

PaZ0aKTUBHOTO TOIUIMBA, 3aXOPOHEHHSI paAHMOAKTHBHBIX
OTXOJIOB.

128(14) 1. DTansl pa3BuTHSI GUZHKH DneMeHTapHbIE YaCTHUIIbI: UX CBOWCTBA, CIIOCOOHOCTH §114

3JIEMEHTAPHBIX YaCTHULI. MpeBpaIiaThCs IPyr B Ipyra, y9acTue B pa3InIHBIX BUIAX
B3aumoeiicTBus. [Ipubops! A U3ydeHuss MUKPOUYACTHII:
[UKIIOTPOH, Macc-criekrporpad. [omydeHne B IUKIOTPOHE
YacTHUIl BEICOKHX 3Hepruil. Knmaccudukanus sneMeHTapHbIX
YaCTHII.

129(15) 2. OTKpbITHE TO3UTPOHA. [To3utpon. AHTHYacTULIBI. AHTUBELIECTBO. §115
AHTHUYACTHUIIBL.

130(16) 3. O6o6maromuii ypok "Pa3Butne [ToBTOpEHNE OCHOBHBIX BOMPOCOB TEMBI: IPOTOHHO-

IIPEICTABIICHUN O CTPOCHUH U
CBOMCTBax BemecTna'.

HEHUTPOHHASI MOJIENb SPA, SHEPTHsI CBSI3H ATOMHBIX sJIEp,
€CTECTBEHHAs PaINOAKTUBHOCTb, 3aKOH PAaIUOAKTUBHOTO
pacnaza, siIepHbIE peaKuy, siACpHas JHEPreTUKa, ACCTBHE
VOHM3UPYIOUINX U3TYyYEHHUI Ha 4eJI0BEKA
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V1.3nauenune
) INIBINE
NMOHUMAHHUS
Mupa u
pa3Burtus
NPOU3BOAUTE/b
- HbIX cHJ1(34)

131(17)

18. KonrponpHas padora NelOno Teme
" ®u3nka aTOMHOrO siapa.

3HaTh BUBI PAAUOAKTUBHBIX M3TyYeHUH (anbda-, Oera-,
raMma-), ux GU3M4ecKyro MPUpPOy U CBOUCTBA; 3aKOH
pPaZMOaKTUBHOTO pacIazia, CoCTaB spa aToMa.

YMeTb 00BSICHATh YCTPOMCTBO M PUHIUI JSHCTBUS
HKCHEPUMEHTAIbHBIX YCTPOUCTB JJIsl PErUCTpaluu
3apsDKEHHBIX YacTUIl (CYETYHKH, KaMepbl, (POTOAIMYIbCUN);
OIIPENEIATh XapaKTEPUCTUKH 3aPSHKEHHBIX YaCTHUL] 110 UX
TpEKaM; UCIO0JIb30BaTh U3YYCHHBIN TEOPETUUECKUM MaTEpUal
JUTsl OObSICHEHUS BbIIETICHUS SHEPTUU IIPU peakusaxX pacrnaaa u
CHHTE3a sII€P; COCTABJIATh YPABHEHMSI S/IEPHBIX pPEAKLIUIL;
OOBSICHAThH IPUHLUII AEUCTBHS SJIEPHOTO PEAKTOPA; UMETh
IpeJCTaBIeHUE 00 3JIEMEHTapHBIX YAaCTHUIIAX U KBAapKax.

132(18) 19.0600mato1iee MOBTOPEHHE 110 [ToBTOpEHME OCHOBHBIX BOMPOCOB TeM «DOTOHHAS TEOpHs Bompocsr k
teme «KBanToBas pusmkay cBeta», KopmyckynspHo- 3a4yeTy
BOJIHOBAs IIPUPO/Ia CBETA U BEILIECTBAY, «ATOMHOE SJIPO»,
«Mcnonp30BaHue SIEPHON SHEPTETUKIY,
«OneMeHTapHbIe YacTHUIIbD». PelieHre OCHOBHBIX THUIIOB 3aJa4
JTAHHOTO pa3zena.
133(19) 20-21.3ayer o Teme «KBaHTOBas
(007637060
134- 1. CoBpemennas pusndeckas kaptuHa | Ousnueckas kapTUHA MHpa KaK COCTaBHAs YacCTh §127
135(20- MUpa. €CTECTBEHHOHAYYHOUH KapTHHBI MUPA. DBOIOLUS (PU3UIECKOM
21) KapTUHBI MUpa. BpeMeHHbIe U MPOCTPAaHCTBEHHBIE MACIITAOBI
Bcenennoit. [Ipenmet usyuenust pu3nuku; ee METOI0TOTHSI.
duznveckre Teopuu: KilacCuueckasi MeXaHuKa, MOJIEKyIIsIpHas
¢du3nKa 1 TEpMOIMHAMHUKA, HJIEKTPOAMHAMUKA, KBAHTOBAS
du3uka
136(1) 2. ®u3uka U HayYHO-TEXHUYCCKAs [Tonsitue o HayuHo-Texuudeckoi peposoruu (HTP). @uzuka — | §127

peBOJIIOLIHS

JTUIUpYIOIas HayKa B €CTeCTBO3HaHUU. CBsI3b (PU3UKH C
JIpYTMMH HayKaMHu.
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VIl.Ctpoenue
Bcenennoii
(134)

137(2) 3. ®u3HKa KaK 4acTh YeJIOBEUECKOU Ob1euenoBeyeckre LeHHOCTU U ¢pusuka. [Ipodiiembl §127
KYJBTYpPbI COBPEMEHHOCTH: SKOJIOT U, 3KOHOMHUKA, SJHEPIreTHKA; UX CBA3b C
¢dbusukoi. Hayka — 3510 mim 67aro Jyisi 4eJI0BeYeCcKOi
LIUBUIN3AIAN?
138(3) 1. HeGecHast cdepa u KoOpAMHATHI HA §116
HEH.
139(1) 2. 3axonsl Kemutepa. §117
140(2) 3. Onpenenenne pacCTOSHHIMA 70 TEJ §116, 117
CoItHe4HOM CUCTEMBI U Pa3MEpOB
ITUX HEOECHBIX Tel.
141(3) 4. Ctpoenne COITHEUHOIN CUCTEMBI CoctaB u npoucxoxaeHne ColIHEYHOU CUCTEMBI. §119
142(4) 5. Cucrema «3emuis — JIyna» JBuxenue Jlynsl otHocuTenbHO 3eMiu. [IpunuBsl. §118
®dusndeckas npupoaa JIyHsel. Ycrnexu KOCMUYECKUX
uccneaoBanuil JIlynsl v mianetr COTHEYHOM CUCTEMBI.
143(5) 6. [lnaneTsl 3eMHOMN TPYIIIHI. Tabnuna, cooOIIeHHs yIaIuXcst §119
144(6) 7. IlmaHeThI-TUTaHTHI. Tabnuia, coOOIIEeHUs YIaiXCs §119
145(7) 8. Manslie Tena ConHEYHOM cUCTeMBbI. | ACTepOMIbl, KOMEThI, METEOPHUTHI. §119
146(8) 9. O6uue ceenenus o ConHile, ero O6mue ceenenus o Conune. Baemnsis atmocdepa Connia: §120
WCTOYHUKHU YHEPTUHU U BHYTPCHHEE xpoMmocdepa u KopoHa. AKTUBHOCTH COJIHIIA ¥ €€ BIHUSHUE Ha
CTpOECHHE 3emiIto.
147(9) 10. ®uznueckas mpupoaa 3Be31I. PaBHoBecue 3Be371. Paznuyus B TemmniepaType u pazmepax 38e3a. | §121
WcTouHukuy sHEpruu 3Be3.1.
148(10) 11. Hama "anaktuka. Tunel ranaktuk. Hamra INamaktuka. Onpenenenue ¢puznueckux | §125
CBOWCTB M CKOPOCTH JIBXKEHHS HEOECHBIX TEJI MO UX CHEKTpaM.
«KpacHoe cMmernienue» u pacimmpenre BeeneHHoi
149(11) 12. TIponcxo1eHUE U SBOTIOLHS I'unoTe3a 06 oOpa3oBaHUM 3BE3]] U3 Ta30IbUIEBOM CPEIbI. §126
ralakTUK U 3BE3]I. 3aBUCHUMOCTH BPEMEHH KU3HU 3BE3/IbI OT €€ Macchl. KoHeuHbie
CTaJIH YBOJTIOLIUH 3BE3].
150(12) 13. XKuznb 1 pazym Bo CoBpeMeHHbIe TpeCTaBlIeHUs 00 ATamax IBOIOLUN HUH]. 3aJaHUs

Bcenednoi.

Bcenennoii. Heobpatumeie uamenenus Bo Beenennoit. Mogenu
BcenenHol. PenukroBoe usiydyeHue.
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Vlll.Jlaboparo
PpHBbII
npaktuxkym (10
4acoB)

151(13)

14. IlpumeHeHmne 3aKkOHOB (PU3UKU B
ACTPOHOMHUYECKHUX ITPOLIECCaX.
Pa3Butre KocMu4ecKux

Wnun. 3amanus

HCCJIEOBAHUN.

152(1) 1. ITpaktuueckas pabora Nel
«M3yuenue ocrmorpada.
[TocTpoeHne OCIIUILTIOTPAMM))

153(2) 2. [Ipaktudeckas padora Ne2
M3mepeHune Macchl Tejia ¢ IOMOIIBIO
NPY>KUHHOTO MasTHUKAY

154(3) 3. IIpakTrueckas pabora Ne3
«M3mepeHne HHIYKTHBHOCTH
KaTYIIKW

155(4) 4. TTpaktnueckas padora Nel
«3mepeHne ONTHUYECKON CUJIIbI
paccenBaronIen JTUH3bD)

156(5) 5. [IpakTnueckas padota Nel
«Habmonenne nudpakium cBeTa

157(6) 6. [IpakTuueckas padora Nel
«MccnenoBanne CHITBI POTOTOKA»

158(7) 7. ITpaktudeckas padora Nel
«Omnpenenenue noctostHHOM [Tmankay

159(8) 8. [IpakTrueckas padora Nel
«M3mepenne paauaiuoHHOro (GoHay

160-161 3a4€T 1Mo NPaKTHKYMY

(9-10)
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1 X.000011210111
ee MOBTOpeHUE

(9 uacos)

163(2) [ToBTOpenue Temel «MonekysspHas
¢usuka. TepmoauHaMuKay

164(3) [ToBTOpEHMNE TEMBI « DIEKTPOCTATHKA.
3aKOHBI IOCTOSIHHOT'O TOKA.

165(4) [ToBTOpenue tembl «MarauTHoe mouie.
DJeKTPOMAarHUTHAS HHYKIIHSD)

166(5) [ToBTopenue Tembl «Konebanus u
BOJTHBD)

167(6) IToBTOpenue Tembl «OnTHKA

168(7) [ToBTOpenue Tembl «KBaHTOBAS
buznka»

169-170 Wrorosas koHTposnbHas padora Nell

(8-9)

162(1)

[ToBTOpEHHE TEMBI «MexaHuKay
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8. ®opMbI M CpPeICTBA KOHTPOJISI.

OCHOBHBIMH METOJAaMHU TPOBEPKH 3HAHUN M YMEHUW ydanuxcs 1mo (u3nKe
SIBIITFOTCS] YCTHBIN OTIPOC, MUChbMEHHBIE U JTabopaTopHbie paboThl. K muChMEHHBIM
dbopMaM KOHTPOJII OTHOCATCS: (UBMYECKUE JUKTAHTHI, CAMOCTOSITEIbHBIC U
KOHTPOJIbHBIE paboThl, TecThl. OCHOBHBIC BBl MPOBEPKH 3HAHWUN — TEKyIas U
uToroBas. TekyIias MpoBEpKa MPOBOAWTCS CHUCTEMAaTHYECKH W3 YpPOKa B ypOK, a
UTOTOBAas — IO 3aBEPIICHWHM TEMbI (pasnesa), IMKOJbHOrO Kypca. KOoHTpoJbHBIE
pabOTHI TPOBOJIATCS JJIsl IPOBEPKH YPOBHS C(DOPMUPOBAHHOCTH 3HAHUN U YMCHUMU
YYAIIUXCS TOCJIe U3YYEeHHs Ka)XXIO0W TeMbl U BCEro Kypca B 1esoM. KoHTpoabHO-
U3MEpUTEIIbHBIC MaTepHuabl MpeHa3HAYCHbBI LTSt OpraHu3aluu
i pepeHInPOBaHHON CaMOCTOSITEIbHON padOThI yUaluXcsl Ha ypokax (pU3uKu B
11 xmacce. CamocrosiTenbHble pabOThI, paccunTanHbie Ha 10-15 MUHYT ypoka,
MO3BOJISIOT YYUTENI0 B TEUEHHWE YYEOHOrO Troja pEryJsipHO KOHTPOJIHUPOBATh
CTETICHb YCBOCHHMsSI yYalIUMHCS H3ydaemMoro marepuana. KoHTpombHBIE pabOTHI
HAXOJSATCSA B JIOTMUECKOW CBSI3W C COJAEpXKaHWEM Yyd4eOHOro Marepuana, Hu
COOTBETCTBYIOT TpeOOBaHWSAM K YPOBHIO YCBOCHHUS TIPEIMETa, COCTABICHBI B
HECKOJIBKHUX YPOBHSX CIIOKHOCTH 3aJaHUH.

Jy1st mpoBeICHUST KOHTPOJIBHBIX PaOOT UCTIOJIB3YFOTCS :

1. KonTponbHo-u3MeputenbHbie Matepuansl. @usuka: 11 knacc. CoctaBurenb
H.1.30pun. — M.: BAKO, 2010

2. Mapon A.E. ®usuka. 11 knace: yueOHO-MeToAMdecKoe mocodue. — M.: [Ipoda,
2012

3. O.N.I'pomueBa Temarnueckue KOHTPOIBHBIE U CAMOCTOSITENIbHBIE PAOOTHI 1O
¢usuke. 11 xmace. — M.: Dk3ameHn, 2012

BrimonHeHne npakTH4ecKor YacTu MpOrpaMMbl — 1a00paTOpHbIE paboTHl,
(GU3NYECKUI TPAKTUKYM.

I'padyk KOHTPOJIBHBIX Pa0dOT
Ne | Tema KOHTPOJIBHOM pabOTHI [ara
o\ IUTaH daxkr
1. | KontpomnbHas padota Nel o teme
«MarHutHoe nosuey
2. | KontponsHas pabora Ne2 mo teme
«IJEKTPOMArHUTHAS UHTY KM
3. | KouTponsHas padora Ne3 mo teme
«IlepeMeHHBIN TOK»
4. | KoutpoarHas padorta Ned o teme
«DJNEKTPOMATrHUTHBIE BOJHBI)
5. | KonrpoarsHas padota Ne5 mo teme
«OTpakeHUE U NPEITOMIICHUE CBETA»
6. | KontpoabsHas pabota Ne6 mmo teme
«l"eoMeTpryeckasi ONTUKA
/. | KonTponbHas paborta Ne7 o teme
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«BoHOBas onTUKAY

KoHntposbHas padora Ne8 no teme
«CBEeTOBBIE KBAHTED)

Kontponbhas padora Ne9 no teme
«ATOoMHas pu3nKay

10. | KontponbHas padota NelO o Teme

«®Du3nka aTOMHOTO sapay

10. | UtoroBast kouTpoasHas pabora Nel 1

I'pa¢guk n1aGopaTopHbIX padoT

Ne Haspanue 1a6opaTopHoii padoThI Cpokn
n/n wian | ¢akr
1 “HaburoieHue 1elCTBHUSI MAarHUTHOTO TOJISI HA TOK .
2 “M3ydeHne sIBICHUS JIEKTPOMATHUTHON UHAYKIHAN .
3 “OnpeneneHre yCKOpeHUsi CBOOOIHOTO MaJeHUs TIPU
ITOMOIIY HUTSHOTO MasiTHUKA
4 “N3mepeHune nokasaress NpeaoMIeHUs CTeKIa
5 “KCIepUMEHTAIBLHOE ONPEIEICHUE ONITUYECKON CUIIBI U
(OKYCHOTO pacCTOSIHHSI COOMPAIOICH TUH3BI .
6 “N3MepeHune JIMHbI CBETOBOW BOJIHBI .
7 “Habmonenne narepdepenunu u qudpakium cBera’.
8 “Hal:r0/IeHre CIUIONTHOTO U IMHEHYaTOro CIIeKTPOB” .
9 “N3yueHne TPEeKOB 3apsKEHHBIX YACTHUIL 110 TOTOBBIM

dboTorpadusim”.

HcTounuku nabopaTopHBIX padoT:
1. JTabopatopusie padotsl Nel, 2, 3, 4, 5, 6, 8 mpoBOJATCS MO OMHUCAHUIO B
y4eOHHKE.
2. Onucanus nabopaTopHbIX padoT Ne7, 9 maHbl B IpUIoKeHHE K paboyeit
nporpamme.
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Jlabopamopnan paooma Ne7
«Habnwoenue unmepgepenyuu u ougppaxyuu ceema

Ilesb pa0doThI: SKCIIEPUMEHTAILHO U3YUUTh SBJICHHE HHTEPPEPEHIIMU U TU(DPAKIIHH.

Oﬁopvsza}me: QJICKTpHUYCCKad JiaMlla C HpHMOfI HUTBIO HaKaja (O,Z[Ha Ha I(J'IaCC), JABC
CTCKJIITHHBIC ITIJIACTUHKH, CTCKIIAHHAA pr61<a, MLBIJIbHAA BOJAd, KOMIIAKT-AUCK, KallpOHOBAasA TKaHb,
M[Eepbd NTUL], TPAaMIIIACTUHKA.

Onucanue padoThl:

OObruHO MHTEpQEepeHIHs HaOI0IaeTCsl P HAJOKEHUU BOJH, WCITYIICHHBIX OJHUM M
TEM K€ HMCTOYHHMKOM CBETa, MPHUILEANINX B JaAHHYIO TOUKY Pa3HbIMU ITYTSIMHU.

Benencteue audpakimuy CBET OTKIOHSAETCS OT TPSMOJIMHEWHOTO pPACHpOCTPaHECHUS
(HanpuMmep, O6JIM3U KpaeB NPEnsSTCTBUN).

Xo/1 padoThI:
OnbiTt 1. C NOMOIIBIO CTEKJISSHHOM TpPYyOKM BBIIYHTE MBUIbHBIA Iy3bIpb M BHUMATEIbHO

paccmotpute ero. Ilpu ocBemeHnun ero OenbIM cBeTOM HaOmronaiTe 0oOpa3oBaHUE IBETHBIX
uHTep()EePEHIIMOHHBIX Koell. [1o Mepe yMEHBIICHHS TOJIIMHBI TUICHKH KOJIbIla, PacIIUpPSsiCH,
HepeMeIaOTCs BHU3.
OTBeThTE Ha BOIPOCHL:

1. Tlouemy MBUIbHBIE ITY3BIPH UMEIOT PAAYKHYIO OKpPacKy?

2. Kaxkyro ¢popMy HMEIOT paayKHBIE TTOJIOCHI?

3. Tlouemy okpacka my3bIpsi BCE BpeMsi MEHSETCS?
OnpiT 2. THmiareabHO MPOTPUTE JBE CTEKIISIHHbIE IUIACTUHKHU, CIOXHTE BMECTE U COXMUTE
nanbiiaMu. M3-3a  HeujeanbHOCTH (OPMBI  CONPHUKACAIOUIUXCS TOBEPXHOCTEH  MEXKIY
IUIACTUHKAMU 00pa3yloTcs TOHYAWIIMe BO3AYUIHbIE IYCTOTHL. IMPU OTPAKEHUM CBETa OT
MOBEPXHOCTEH IUIACTHH, OOpa3yIONIMX 3a30p, BO3HUKAIOT SPKUE pPaayXHbIE IMOJIOCHl —
KOJIbIICOOpa3HbIe UM HENPaBWIbHON (QopMbl. [Ipu nu3MeHeHuu Cuiibl, COKMMAIOIIEN TUIACTUHKY,
M3MEHSIOTCS pacrookeHue u (hopma mosoc. 3apucyiiTe yBUJICHHbIC BAMU KAPTHHKH.
OTBETHTE HA BOMPOCHI:

1. Tlouemy B MecTax CONPUKOCHOBEHHUS TUIACTHH HAONIONAIOTCA SPKUE paayKHbBIE

KOJIbI1€00pa3HbIe WU HEMPABUIHLHOU (POPMBI TOJIOCHI?
2. Tlouemy ¢ uU3MeHEHMEM HaXuMa M3MEHAIOTCS (QopMa U pacloyioKeHHUe
uHTep(DEepPEHIIMOHHBIX T0JI0C?

OmnbiT 3.
PaccmoTpuTe BHUMAaTEIbHO MOJ Pa3HbIMH yIiamMH MOBEPXHOCTh KOMIAKT-AKMCKA (HA KOTOPYIO
MPOU3BOUTCS 3amuch). UTo BBl Habmogaete? OObscHUTE HaOmronaeMbie sBieHUs. OnummTe
UHTEP(DHEPEHIIMOHHYIO KapTHHY.
OnbiT 4.
[TocmoTpuTe CKBO3b KalIPOHOBYIO TKaHb Ha HUTH ropsuieil sammnsl. [loBopadnBas TkaHb BOKPYT
ocH, J100eiTech Y4eTKON MU(PAKIIMOHHON KapTUHBI B BHUJE JABYX CKPEIICHHBIX MOJ MPSIMBIM
yIIIoM TUQPPAKITMOHHBIX TOJIOC. 3apucyiiTe HaOm01aeMblil TUGPAKIIMOHHBIN KpecT. OOBsCHUTE
HaOII0JTaeMbIe SBIICHUSI.
3anumuTe BBIBOJBL. YKaXHUTE, B KAKUX M3 TMPOJCIAHHBIX BaMU OIBITOB HAOJIONATIOCH SBICHUE
uHTep(dEepeHIINH, a B KaKUX AU(PPaKIHH.
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JlaGopaTtopHasi padora Ne9
HN3y4yeHne TpeKkoB 3apssKeHHBIX YACTHII

Ilens padomui: NOTYyUNTH NPEACTABIEHUE 00 SKCIEPUMEHTAIBHBIX METO/IaX
WCCJICIOBAHMUS SIEPHBIX PEAKIUH U CBOWCTB AJIIEMEHTAPHBIX YaCTHII IO BHIY HX TPEKOB.

Oobopyoosanue: Dotorpadus Ne 1 TpekoB MPOAYKTOB JEICHUS SApa aTOMa ypaHa,
HOJYYEHHYIO ¢ HOMOIIBIO (hOTO3MYIIBCUH, (hoTorpadust Ne2 TpekoB, 00pa30BaHHBIX B Kamepe
Bunscona notokom a-yactuil, potorpadust Ne3 TpekoB 371eMEHTApHBIX YaCTHULI, POJIETABLINX B
Kamepe BuibcoHa, HaxoIUBILIEHCS B MATHUTHOM I10JI€.

JlononnumenvHvle npUHAONEHCHOCMU 0714 PAOOMBL: TUHEWKA, ITUPKYJIb, TPAHCTIOPTHUD,
JIUCT KaJIbKH.

ITopsinok BbINOJIHEHHS PadOTHI
3aoanue 1
HUccnedosanue ceoticmea ockonkoe oelenuss 10pa amoma ypauda.

JUJ1s BBIIOJTHEHUSI IEPBOTO 33JaHUS UCIIOJIb3YIOT IUTaHIIET ¢ poTorpadueit Ne 1 Tpexos
IPOAYKTOB JEJCHHS pa aToMa ypaHa, OJYyYEHHYIO C IOMOIIBIO0 (HOTOAIMYIIBCUH.

Ha nannoii pororpaduu npeacrabiieHa KapTUHA TPEKOB, OCTABJIEHHBIX B (DOTOAIMYIbCUU
OCKOJIKaMH sifipa aToma ypaHa. Pacniaj mpousorien B Touke, IoMeueHHOM OykBoii «g». [leneHue
IPOM3OIILIO B Pe3yJbTaTe 3aXBaTa AApoM aToma u3otona ypana (2°Ugy) TemoBoro HeWTpoHa.
Kpome 06pazoBaBIInXcs OCKOJIKOB s7IEp, OAHUM U3 KOTOPBIX SIBJISETCS PO aTOMa KCEHOHA
(*4°X es4), 0OpazoBanKCh 1Ba HEWTPOHA: JIeBbI OCKOIOK MPH JBHKEHUH OT MECTA POKICHHS
CTOJIKHYJICA C SIIPOM aToma (pOTOAIMYIIbCHU.

VYyeHukam npeasiaraeTcs BHUMaTeIbHO PACCMOTPETh OCOOEHHOCTH TPEKOB OCKOJIKOB,
HaiiTu Ha oTorpaduu MecTo, rae NpPOU30IIeI pacnal SApa U OTBETUTH Ha CIEAYIOIINE
BOITPOCHI:

1. Ha ckoisibKO yacTel pacnanoch apo aToMa ypaHa?

2. MOHO i yTBEPK/1aTh, UTO 0OPa30BaBIINECS OCKOJIKHU Cpasy MOCIe POKICHUS
JIBUTAJIUCH B IIPOTUBOIIOJIOXHBIE CTOPOHBI?

3. MOHO 71 CYUTATh, YTO 3aPSIbl U CKOPOCTH OCKOJIKOB MPUMEPHO OJIMHAKOBHI?

4. M0o>XHO JI1 yTBEPK/1aTh, UTO B MOMEHT, NIPEAIIECTBYIOIUI pacnaly, aToOM ypaHa
MTOKOMJICS?

5. Kakoit myTb npoJieTesn JeBblii OCKOJIOK A0 CTOJIKHOBEHUS C SIPOM aToMa
dboTodMyIbCcUn?

6. MO>XHO JTM CYMTATh CTOJKHOBEHHE OCKOJIKA C SIIPOM atoma (poTosmMynbcun
neHTpaibHbIM ynapoM? (LleHTpanbHbIM Ha3bIBalOT CTOJIKHOBEHUE, IIPU KOTOPOM CKOPOCTH
CTAJIKUBAIOIIMXCSI TEJI HAIPABJICHBI BJIOJIb MPSMON, COSAUHSIONIEH UX IIEHTPHI MacC).

7. Ucnionp3yst 3aKOH COXPaHEHHS JICKTPHUECKOTO 3apsiaa u Tadauiy Menaeneena,
YCTaHOBUTE, KAKOM XMMUYECKHI 2JIEMEHT, KPOME KCEHOHA, ITOSBUJICS B PE3YJIbTATE JEIICHUS
saapa ypana?

3aoanue 2
H3yuums ocobennocmu 83aumMo0eticmaus 3apsadceHHbIX Yacmuy opy2 ¢ Opy2OoM.
Bropoe 3amanue BBIMOTHAETCS C TOMOUIBIO MIaHIeTa ¢ Gpororpadueiit Ne2 Tpekos,
o0pa3oBaHHBIX B kKamepe BuibcoHa moTokoM a—uyacTuil.

®dororpadus TpEeKOB ceNlaHa B IIeNAX U3yYEHHUS pacCeMBaHUs a-4acTHUIl Ha AIpax aTOMOB
ra3a B kamepe Buiibcona. [lepen onbiToM Kamepa Obliia 3al0JIHEHA [TapaMU XJI0pa U CIUpTa.
[ToTok yacTuil HanpaBisica CHU3Y Bepx. OHA U3 YAaCTHIL B pe3yJIbTaTe B3auUMOACHCTBUS C
SPOM aToMa XJIopa OblIa OTKJIOHEHA Ha 3HAYUTENBHBIA YTroJl OTHOCUTEIHFHO HAYaIbHOTO
HanpaBieHus ABwkeHusa. Ha ¢pororpaduu XopoIio BUAEH TPEeK o-4acCTHIIBI 10 U MOCIe
paccerBaHMsl, a TAKXKE KOPOTKUI U OTHOCUTENIBHO O0Jiee LIMPOKUI TPEK CaMoro sipa. Y YeHUKU
paccMmatpuBatoT ¢poTorpaduio, HaXOIAT Ha HEl MecTo, rie 3adhUKCUPOBAHO pacCEUBaHUE 0.
YaCTHILIBI U OTBEYAIOT Ha CJIETYIOIINE BOIIPOCHI:

1. Ha xako#, mpuMepHO, yroJ Obljla OTKJIOHEHA O-4acTHIa?
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2. Kakyto yacTh CBOETro IyTH 0. -HaCTHULIE YAAIOCH IPOUTH 0 B3aUMOJECHCTBUS C AIpOM
xjopa?

3. Kakoe xoim4ecTBO 0 -4acTI] 00pa3oBaio Tpeku? Kakoe ux KoJm4ecTBO OBLIO
OTKJIOHEHO siipamMu aTOMOB ra3za? KakoBa, OpueHTHPOBOYHO, BEPOSITHOCTh PACCEUBAHUS YACTHUII
B ycioBusix onbiTa? Kak ee moBbICUTE?

4. MOHO JIi CYUTATh, YTO O ~4ACTHUIIBI UMEJH IPUMEPHO OJMHAKOBYIO SHEPTHUIO?

5. Kakast oco0eHHOCTb TpeKa MO3BOJISET CUUTATh, YTO PACCENBAHUE MTPOU3OIILIO
MPaKTHYECKH 0e3 OTepH SHEPruun?

6. [Ipn onrcannyu CTOJKHOBEHHS TeJ B PU3UKE MPUMEHSIOT TEPMUHBI « Y IPYTUN yaap» U
«Heymnpyruii ynap». K kakomy THIYy CTOJTKHOBEHUI OTHOCUTCA 3a()UKCUPOBAHHOE PACCCHBAHHE
0. -4aCTHIIbI Ha siIpe Xjiopa?

7. bblna nu HanpaBiieHa CKOPOCTh YAaCTULBI 10 PACCEMBAHUs TOYHO HA LEHTp siapa?

8. Kakum (puznueckum 3aKOHOM OIpeAEseTCs] B3aUMHOE PAcIOI0KEHUE TPEKOB o -
YacTHIIbI U sIpa OTAAUYM?

9. CpaBHUBas TOJNIIHUHY TPEKOB SApa XJIOPa U 0L ~H4ACTHUIIBI MOKHO JI YTBEPKAATh, YTO
MOHM3HUPYIOIIasi CIIOCOOHOCTD 3apsSKEHHON YaCTUIIBI 3aBUCUT OT BEJIMYMHBI ee 3apsia’

10. Mo>HO 11 yTBEpkKIaTh, YTO B MOMEHT ChEMKHU B Kamepe BuibcoHa cyniecTBoBasio
MarHuTHOE 1oJje?

3aoanue 3
Hccnedosams ceolicmea s1eMeHmMapHbuIX yacmuy 60 8uUdy mpexa

[Ipu BBINIOJIHEHUU TPETHETO 3aJaHUSI UCIIOJIB3YIOT IUTaHIIeT ¢ poTorpadpusmu Ne3. Ha nem
CMOHTHPOBAaHHI TpHU (oTorpaduu TPEKOB 3apsHKEHHBIX YaCTHUI] B Kamepe Bunbcona,
IIOMEIICHHOW B MAarHUTHOE TI0JIE.

Kamepa Haxoauiiachk B 0JJHOPOJHOM MarHUTHOM I10JI€ C BEIMYMHON MarHUTHOW UHTYKLIUU

== 2,2 Tx. [lepBslil TpeK OCTABJIEH O ~HACTHUIICH, BTOPOU SIAPOM M30TOMA BOJOPOIA —
neitrepus (?Hi), TpeTnii — HemsBecTHOI yacTuieil. HayanbHas ckopocTh BCeX 4acTHIL ObLIa
HanpaByieHa CHU3Y BBepX. [1o Buay TpekoB He0OX0UMO YCTAaHOBUTH 3HAK 3apsja 3TOi
YacTHIIbl, OTHOLLIEHHUE €€ 3aps/a K Macce, OLICHUTh BEJIMYMHY €€ CKOPOCTH U SHEPTUM B Hadaje U
B KOHIIE ITyTH.

3ajaHre peKOMEH1YEeTCsl BBIIOJHSATh B CIEAYIOIIEH MOCIe0BaTeIbHOCTH.

1. ITo Buay Tpeka o -4acCTHIIbl YKa3bIBAIOT, KaK ObUIO HApPaBJICHO MarHUTHOE MOJIE B
Kamepe BuiibcoHa.

2. ITo BUly TpeKa HEM3BECTHOM YaCTHUIIBI C YYETOM HAIIPABIICHUS €€ CKOPOCTU U
HaIpaBJIE€HUs MArHUTHOTO TOJIsl ONPEIETISAIOT 3HAK €€ 3aps/ia.

3. KonupyroT Ha KajabKy TPEKH YacCTHIL.

4. V3mepsitoT paguychl IEPBOM MOJOBUHBI TPEKOB 0-YACTHUIbl U HEU3BECTHON YACTHIIBI.
[Tpu u3MepeHuu BEIMYUHBI paliyca YUUTHIBAIOT MacIITad CHUMKA, YKa3aHHBIM Ha PUCYHKE.

5. 3Hast CTPYKTYPY 0-HACTHUIIbI BRIUKCIISIOT OTHOILICHHUE €€ 3apsiia K Macce.

6. Ucnionw3yst hopmyny (3), BEIUKUCISAIOT OTHOIICHHE 3apsijia K Macce HEU3BECTHOM
YaCTHIIBL.

7. YcTaHaBIMBAKOT, KaKasi U3 U3BECTHBIX YYCHUKAM 3JIEMEHTAaPHBIX YACTHUL] UMEET
AQHAJIOTUYHBIE XapaKTEPUCTUKHU.

8. BBIUHCIISIOT CKOPOCTh M DHEPTHIO ATOM YaCTHUIIBI B HAYaJIe €€ IBUKEHUS B Kamepe.

9. U3mepstoT paanyc TpeKa 4acTHIIbI B KOHIIE €€ ITyTH.

10. BpIUuCIsIIOT €€ CKOPOCTh Ha 3TOM OTPE3KE M YKa3bIBAIOT, KAK OHA U3MEHMUJIACH 3a
BpeMs JIBUKECHHUSI YAaCTULIBI B KaMepe.

11. ObpamaroT BHUMaHUE HAa H3MEHEHHE TOJIITUHBI TPEKA U JIEJIAI0T BEIBOJ O CBSI3U
MOHM3HUPYIOIIEH CITIOCOOHOCTH YaCTHUIIBI CO CKOPOCTBHIO €€ JBUKECHHUS.
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