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CcouaJIbHOTIO,

1. O01HMe MoJ1I0KeHN S

OcHoBHas OCJIb BCTYIIUTCIBHOI'O HCIBITAHUA — OLCHKa KadcCTBa
IIOATOTOBKH ITIOCTYIIAKOIIUX IIO0 (1)I/I3I/IK€ H OIIPCACIICHUC HNHTCIUICKTYAJIbHOIO,

OOLIEKYJIbTYPHOTO ¥ KOMMYHUKATHUBHOTO YPOBHS Pa3BUTHS

JUYHOCTH a0UTYPHUCHTA.
[lepeuens TpebOBaHUI K YPOBHIO TIOJTOTOBKH, IIPOBEPSEMOMY Ha SK3aMCHE
1o ¢u3uKe

Kon

TpeOoBaHUS

TpebGoBaHuUsI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, OCBOCHHE KOTOPBIX
IIPOBEPSETCS HA DK3aMEHE

1

3namuv/Ilonumamo:

1.1

CMBICJI (bI/I3I/ILICCKI/IX TTOHATHH

1.2

CMBICIJI (1)I/I3I/I‘-IeCKI/IX BCJIMYHH

1.3

CMBICJI (bH3H‘-I€CKPIX 3daKOHOB, ITPUHIUIIOB, ITOCTYJIATOB

2

Ymemes:

2.1

OIMCHIBATH U OOBSICHATD:

211

@HSHHGCKI/IC SBJICHHA, (I)I/I?»I/I‘ICCKI/IG SIBJICHUS U CBOMCTBA Tell

2.1.2

pe3yabTaThl SKCIEPUMEHTOB

2.2

OnuceiBaTh (hyHJaMEHTaIbHbIE ONbBITHI, OKA3aBIINE CYLIECTBEHHOE BIMSIHUE HA
pa3BuTHe PU3HKH

2.3

NPUBOJUTH IPUMEPHI MIPAKTUUECKOTO IPUMEHEHUS (PU3NIEeCKUX 3HAHHH,
3aKOHOB (PH3HKH

2.4

OTIPEICIIATh XapakTep Gpu3nudecKkoro mpoiecca 1o rpaduky, Tadnuie, Gopmyie;
HPOIYKTHI SAEPHBIX PEAKIIUH HA OCHOBE 3aKOHOB COXPAHEHHUS dJICKTPHUCCKOTO
3apsijia 1 MacCOBOTO YHCIIa

2.5

2.5.1

OTJIMYaThb TUIIOTE3bl OT HAY4YHBIX TEOPUH; JEJIaThb BBIBOAbI HAa OCHOBE
JKCIIEPUMEHTAIBHBIX JAHHBIX; NPUBOJUTH MPHUMEpPHI, MOKA3BIBAIOIIME, YTO:
HAOJIOACHUS M SKCIIEPUMEHT SIBJISIOTCS OCHOBOM JUISl BBIIBUXKEHHUS TUIIOTE3 U
TEOPUM M IO3BOJSAIOT IPOBEPUTh HCTUHHOCTH TEOPETUYECKHUX BBIBOJIOB,
¢usnyeckas Teopus JaeT BO3MOXKHOCTb OOBSCHATH M3BECTHBIEC SIBICHUS
MIPUPO/IBI U HayuHble (PAKThl, IPEICKa3bIBATh €I11€ HEU3BECTHBIE SIBJICHUS;

2.5.2

IPUBOANUTH TPUMEPHI OIBITOB, WUIIOCTPUPYIOIIUX, 4YTO: HAOMIOJCHUS U
JKCIIEPUMEHT CIIy’)KaT OCHOBOM JUI BBIIABM)KCHMS THIOTE3 U TOCTPOCHMS
Hay4HbIX TEOPHUH; DKCIEPUMEHT MIO3BOJIIET INPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; (pHU3MUECKas TEOPHs AA€T BO3MOXKHOCTb OOBSICHSTH
SBJICHUSI TPUPOJBI M HayuyHble (aKThl; (QHU3MUECKas Teopus IMO3BOJISET
MpPE/CKa3bIBaTh €Ill€ HEU3BECTHbIE SBJICHUS M HUX OCOOEHHOCTH; TpHU
OOBSICHEHUM MPUPOJHBIX SBICHUHN HCIIOJIB3YIOTCS (U3NUECKUE MOJENH; OJUH
U TOT K€ MPHUPOJHBIM OOBEKT WJIM SBJIEHUE MOYXHO HCCIIEOBaTh Ha OCHOBE
UCIOJIb30BAHUS Pa3HBIX MojeNneil; 3akoHbl (U3MKU U (hU3MUYECKHE TEOpuu
VMEIOT CBOM OIPEEIICHHBIE TPAHUIIBI TPUMEHUMOCTH

2.5.3

U3MEPATh (PU3NYECKHE BEIIMYMHBI, IPECTABIATh PE3YyIbTaThl H3MEPEHUH C
Y4E€TOM UX NOTPENTHOCTEN

IMPUMCHATH NOJYUCHHBIC 3HAHUA JJIA pCIICHUS (1)I/I3I/I‘-ICCKI/IX 3aaad

Hcnonvzoeamsb npuoodpemennbvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esAmeTbHOCHU
U NOGCEOHEBHOU IHCUZHU 01

3.1

obecrieyeHns: 0€30MaCHOCTH KU3HEACATEIbHOCTH B IPOLIECCE MCIIOJIb30BAHMS
TPAHCHOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPOIPUOOPOB, CPEACTB paauo- H
TEJIEKOMMYHUKALIMOHHOW CBSI3U; OLCHKM BIUSHUS Ha OpPraHU3M 4YelOBeKa U
JpYTH€ OpraHW3MBbl 3arpsi3HEHUS OKPY)KAIOWIEH Cpelbl; PaliOHAIbHOIO
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MIPUPOIONOIB30BaHNUS U OXPaHbl OKPYXKAIOIIeH cpeibl

3.2 | ompeneneHusi COOCTBEHHOMN MO3UIIMH MO OTHOIIEHHUIO K DKOJIOTUYECKUM
npo0GiieMaM U TIOBEJICHUIO B IPUPOJIHOI cpesie

2. Coaep:xkaHue mporpamMMbl
B nmepBom cronlue yka3zaH Koj paslena, KOTOPOMY COOTBETCTBYIOT
KpynHble ONOKH cojepkaHusi. Bo BTOpoM cTonOIle mpuBENEH KOJ 3JIEMEHTa
CoJepKaHus, UIsl KOTOPOTO CO3Jar0Tcsl MpoBepouHble 3anaHus. KpymnHsie O10ku
coJiepKaHus pa30UThl Ha O0JIee METIKUE JIEMEHTHI.

Kon Kon DJIeMeHTBI COAepPKAHMS, IPOBepsieMble 3a1aHUSIMU
pa3- | KOHTPOJIM-
Aena | pyeMoro
3J1eMeHTAa
1 MEXAHHKA
1.1 | KUHEMATHUKA
111 Mexanunueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXaHUUECKOTO IBHIKEHUS.
Cucrema orcuera
1.1.2 MarepuanbHas Touka. Ee pagnyc-BeKTOp, TpaeKTOpHs, IEPEMELICHUE,
nyTh. Cll0’)KeHHEe NepeMeIeHU.
113 Cxopoctb MaTepuanbHOi Touku. CrioxkeHue ckopocteil. Boruncnenue
niepemMenieHus no rpaguky 3aBucumMoctu v(t).
114 YCcKOopeHHne MaTepuaibHOU TOYKH.
115 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE.
1.1.6 PaBHOYCKOpEHHOE NIPSIMOJIMHEHHOE JBUKEHUE
11.7 CBoOogHoe majienue. Y cKopeHue cBOOOIHOTO nafeHus. JBrkeHne
Tesa,0POIIEHHOrO MO YTJIOM O K TOPH30HTY.
1.1.8 JIBr>KEHME TOYKH MO OKPYXHOCTHU. JIMHEHas 1 yIiioBasi CKOPOCTh TOYKH
COOTBETCTBEHHO. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE TOUKH.
1.19 TBepnoe Teno. [locTynarensHoe 1 BpaliaTesIbHOE JBUKEHUE TBEPAOTO
Tena
1.2 | JUHAMUKA
121 WNuepuumanbeHblie cuctemsl oTcuera. [lepsbiil 3akoH HeroTona. IIpuHimn
OTHOCUTENIbHOCTH [ anunes
1.2.2 Macca temna. IIimoTHOCTE BeliecTsa.
1.2.3 Cuna. [IpuHiun cyneprno3unuu Cuil.
1.2.4 Bropoii 3akon HetotoHna st marepuanbHoii Touku B UCO.
1.2.5 Tperuit 3akoH Hpl0TOHA 151 MAaTEpHAJIBHBIX TOYEK.
1.2.6 3aKOH BCEMUPHOT'O TATOTEHMSI: CUIIbI IPUTSKEHUS MKy TOYEUHBIMU
Maccamu. Cuia TsDKeCTH. 3aBUCHMOCTD CHJIBI TSDKECTH OT BBICOTHI h Haj
HOBEPXHOCTBIO IJIAHETHI PAANYCOM.
1.2.7 JIBukeHre HeOeCHBIX Te U X UCKYCCTBEHHBIX CIIYTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
Bropas kocMuyeckasi CKOpOoCTb.
1.2.8 Cuna ynpyroctu. 3akoH ['yka.
1.29 Cuna tpenus. Cyxoe tpenne. Cuia Tpenus ckonbxeHus. Cuna TpeHus
nokos. KoaddunmenT tpeHus
1.2.10 JlaBiieHue.
1.3 | CTATHKA
13.1 | MOMEHT CHITBbI OTHOCHTE/IBHO OCH BPAILCHHSI.




13.2 VYcnosust pasHoBecus TBepaoro Tena B MCO.

1.3.3 3akoH [lackans

1.34 JlaBiienue B )xuakocTH, nokosmeics 8 UCO.

1.35 3akoH Apxumena, eciau Teao U xkuakoctb nokostcs B MCO. Ycnosue
TJTaBaHMS TEJ

1.4 |34KOHbI COXPAHEHUA B MEXAHUKE

141 VMItynbsC MaTepUaIbHON TOYKH.

14.2 HmItysibC cucTeMBI Tell.

1.4.3 3aKOH U3MEHEHUS U COXPAaHEHUs UMITyJIbCa.

144 PaGoTa cuibl: Ha MaJIOM TIEpEeMEIICHHH.

145 MOIHOCTD CUJIBL.

14.6 Kunernueckas sHeprusi MaTepuaibHON TOYKH. 3aKOH U3MEHEHUS
KHHETHYECKON YHEPTUU CUCTEMBI MaTepuaabHbIX ToYek B MCO

147 [TorenmuanpHas SHEprus Ui NMOTEHUMAIBHBIX CUJl. [loTeHumanbHas
SHEprusi Teja B OAHOPOJHOM IoJie TsbkecTu. [loTeHInanbHas sHeprus
ynpyro ae(opMUpOBaHHOTO TeJa.

1.4.8 3aKOH WU3MEHEHHUS U COXPaHEHUs] MEXaHUYECKOUW SHEPTuu:

1.5 |MEXAHUYECKUE KOJIEFAHUA WU BOJIHbI

151 ["apmonnueckue konebanusi. AMIIUTyaa u pasza KonedaHuii.
Kunematuueckoe onucanue. [[lunamMmuueckoe onucaHue. JHEPreTUIECKoe
onucaHue (3aKOH COXpaHEHUsl MEXaHU4YeCcKoil suepruu). CBs3b
aAMIUTUTY/ABI KOoJIeOaHUI NCXOAHOM BETMUMHBI C aMIUIUTYJaMH KOJIeOaHUH
e€ CKOPOCTU U YCKOPEHHSI.

152 Ilepuon u yactora kosebanuii. I[leproa manbix cBOOOAHBIX KOeOaHUI
MaTeMaTH4ecKoro MasTHuka. [lepuon cBOOOAHBIX KOIeOaHMI
NPYKHHHOTO MasiTHUKA.

1.5.3 Boinyxxnennsle konebanus. Pezonanc. PezonancHast kpuast

154 [Toniepeunsie u MPoOI0JIbHBIE BOIHBI. CKOPOCTH PACHPOCTPAHEHUS U
JuinHa BOJHEL. HTepdepentys n nudpaxiyst BOJIH

1.5.5 3ByK. CKOpOCTb 3ByKa

2 MOJIEKYJIAPHAA ®U3HKA. TEPMO/IHHAMHKA
2.1 | MOJIEKYJIAPHAA ©U3UKA

2.1.1 Mogenu cTpoeHus Ta30B, JKUJIKOCTEW U TBEPBIX TEI

2.1.2 TennoBoe NBUKEHHE aTOMOB M MOJIEKYJI BEHIECTBA

2.1.3 BsauMopelicTBre yacTHI BELIECTBA

214 Juddys3us. bpoyHoBckoe nBUKEHHE

215 Monens uneanpHoro raza B MKT: yacTuiisl ra3a IBHKyTCS XaOTUYECKU U
HE B3aMMOJICHCTBYIOT APYT C APYTOM

2.1.6 CBsi3b MEXIy [JaBlIEHUEM U CpEeAHEW KWHETHYeCKOW SHepruei
MOCTYMATENFHOTO TEIUIOBOTO JIBWKCHHS MOJIEKYJl HJeaJbHOro rasa
(ocHoBHOe ypaBHeHue MKT)

2.1.7 AOcouroTHas TeMIiepaTypa.

2.1.8 CBs13b TEMIEpATyphI Ta3a Co CpelHEN KHHETUIECKON YHeprHe
MOCTYMATEIFHOTO TETIOBOTO JIBUKECHHUS €T0 YaCTHIT

2.1.9 VYpasuenue p =nkT

2.1.10 Mopenb u1eanbHOTO ra3a B TEPMOJIMHAMUKE. Y paBHEHHE MeHieneena-

Kitanelipona. BeipaxkeHue 11t BHyTpEHHEN SHEPTUH. Y paBHEHHE
MenpeneeBa — Knaneiipona (mpumeHnMbIe (POPMBI 3aIHCH).

2.1.11 3akoH JlambTOHA JJ1s TaBJICHUS CMECH Pa3PEKEHHBIX Ta30B.

2.1.12 N3omporieccsl B pa3pesKeHHOM rase ¢ MoCTOSIHHBIM yrcioM yacTuil N (¢
MTOCTOSTHHBIM KOJIMYECTBOM BeriecTBa v). M3orepma (T= const), nzoxopa

5



(V=const), uzobapa (p=const). I'padudeckoe mpeacraBIcHKe
u3ornpoiieccoB Ha pV-, pT- u VT-guarpammax

2.1.13 Hacpiennsle 1 HeHachbllleHHble Tapbl. KauecTBeHHass 3aBHUCHMOCTh
IUIOTHOCTA M JIaBJICHUS HACBIIIEHHOTO Tapa OT TeMIepaTyphl, WX
HE3aBHCHMOCTH OT 00beMa HACBIIEHHOTO Mapa

2.1.14 BriakHocTh Bo3tyxa. OTHOCHUTEINIbHAS BJIAXKHOCTb.

2.1.15 W3meHeHune arperaTHbIX COCTOSIHMM BEIIECTBA: MCIIAPCHHE U
KOHJICHCAIINS, KUTICHUE KUIKOCTH

2.1.16 M3meHeHune arperaTHbIX COCTOSIHHM BEIECTBA: TJIaBICHUE U
KPUCTAITU3AIUS

2.1.17 [TpeoOpaszoBanue sHEprun B (Pa30BBIX MEPEXoaax

2.2 | TEPMO/[MHAMUKA

2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 BHyTpeHHss SHEpTHs

2.2.3 Temtonepenada Kak crmocod U3MEHEHHUsI BHYTPEHHEH SHepruu 6e3
copepuieHus paboTel. KOHBeKIMs, TEMIONPOBOAHOCTD, U3Iy4YE€HHE

2.2.4 KonnuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BEIECTBA

2.25 VY nenpHas TemioTa napoodpazoBaHus. Y 1eJabHas TEIJIOTA IUIABJICHUS.
Y enbHas TEmIoTa cropaHus TOIINBA.

2.2.6 OnemenTapHas paboTa B TepMOIuHAMUKE. Berancienne paboTs 1Mo
rpaduky mpouecca Ha pV-nuarpamme

2.2.7 [1epBbIii 3aKOH TepMOAMHAMUKHU. AtadaTa.

2.2.8 BTtopoii 3ak0H TepMOIMHAMUKH, HEOOPATUMOCTh

2.2.9 [Tpunnune! aeiicteust TeroBbix Mammmd. KIT/I,

2.2.10 MakcumanbHoe 3HaueHue KIT/1. Ilukn Kapro

2.2.11 YpaBHEHHE TEIJI0BOro OajgaHca

3 JJIEKTPO/ITHHAMUKA
3.1 | QJIEKTPUYECKOE IIOJIE

3.11 DnexTpu3anus Tl U €€ MposBIeHUs. DNeKTpudyeckuil 3apsia. JBa Buja
3apsaa. DIeMEHTapHBIN dJEeKTPUUECKU 3apsi. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsizia

3.1.2 Bzanmopeiictsue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:

3.1.3 OnexTpudeckoe mosie. Ero nefictBre Ha SIEKTPUYECKUE 3apsiabl

3.1.4 HanpspkenHocTs anektpudeckoro mosis. [Tone Toueunoro 3apsiaa.
OnHOpOIHOE TIOJIE.
KapTuns! 1MHHN 3THX DTOJIEN

3.15 [ToTeHIMaTbHOCTh ANIEKTPOCTATUYECKOTO MOJIA. PA3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loTeHmansHas SHeprHs 3apsaa B DJIEKTPOCTATHIECKOM
noste. IloreHnnan snekrpocrarnaeckoro nosst. Cesi3b HANPSHKEHHOCTH
IOJISI M Pa3HOCTH MOTEHIIUAIIOB JUIs1 OJHOPOJIHOTO
AJIEKTPOCTATUYECKOTO MOJIS.

3.1.6 [TpuHIMI CynepHO3UIINY AIEKTPUYECKUX TOJIEH:

3.1.7 [TpoBOAHUKH B 3JIEKTPOCTATHIECKOM TIOJIE. Y CJIOBUE PABHOBECHS
3aps7I0B: BHYTPH ITPOBOHHMKA, BHYTPH W HA TIOBEPXHOCTH IPOBOJTHUKA

3.1.8 JIMDIIeKTPUKY B DJIEKTPOCTATHYECKOM Tolie. J{udnekTpuyeckas
IPOHMIIAEMOCTH BEIECTBA €

3.1.9 KonneHcaTop. D1eKTpOeMKOCTh KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IUJIOCKOTO KOHJIEHCATOopa.

3.1.10 [TapannensHOE coeguHeHne KoHeHcaTopoB. [locmenoBarenbHoe
COEJIMHEHUE KOHJCHCATOPOB:

3.1.11 DHeprus 3apsHKEeHHOr0 KOHAEHCaTopa.




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1 Cwuina Toka. [TocTOsSTHHBIN TOK.

3.2.2 VYcnoBus cyiecTBOBaHMS dekTpudeckoro toka. Hanpsbkenne u 9J1C.

3.2.3 3akon OMa i yyacTKa IenH.

3.2.4 DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHHS
OJTHOPOJTHOT'O TIPOBOJIHHUKA OT €r0 JUTMHBI U CeUeHUs. Y AeTIbHOe
COIPOTHUBJICHUE BEIIECTBA.

3.2.5 Uctounuku Toka. 9J1C 1 BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA TOKA.

3.2.6 3axon OMa 11 TOJTHOM (3aMKHYTOM ) TIETTH.

3.2.7 [TapannensHOE coenrHeHne NpoBOoAHUKOB. [locnenoBarenbHoOe
COEJIMHEHHUE MPOBOAHUKOB.

3.2.8 PaboTa snekrpuueckoro Toka. 3akoH Jlxoyins — Jlenia.

3.2.9 MOoIIHOCTh JIEKTPUUECKOTO TOKA. TeroBas MOIHOCTb, BhIAEISEMAs
Ha pe3ucTope:. MoIHOCTh HCTOYHUKA TOKA.

3.2.10 CBOOOIHBIE HOCHTENN DJEKTPUUYECKHX 3apsSjoB B TMPOBOJHUKAX.
MexaHu3mbl IPOBOAUMOCTH TBEPABIX METAJIOB, pACTBOPOB U PAaCIJIaBOB
AIEKTPONUTOB, ra3oB. [lonynposoguuku. [lomynmpoBogHUKOBBIN AHO

3.3 MAI'HUTHOE I10JIE

331 MexaHuueckoe B3auMoJIeHCTBUE MarHuTOB. MaruutHoe mnosje. Bektop
MAarHuTHOM MHAYKIMH. [[puHIMI Cynepno3uiuy MarHUTHBIX MTOJIEH.
Jluauu MarHuTHOTO ToJisl. KapTuHa MHHMIA OIS TOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO OCTOSIHHBIX MAarHUTOB

3.3.2 OmneiT DpcTena. MaruuTHoe 1moJie MpoBOAHKMKA ¢ TOKOM. KapTuna
JMHUAN TOJSI JUTMHHOTO TPSIMOTO MTPOBOIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHKA, KATYIIKH C TOKOM

3.3.3 Cua Amnepa, ee HalpaBJICHHE U BEIMYHMHA.

3.34 Cuna JlopeHua, e€ HampaBiieHHE U BeIUYUHA. [[BHKeHHE 3apsyKeHHOU
YaCTHUIBI B OJHOPOJHOM MAarHUTHOM IOJIE

3.4 OJIEKTPOMAI'HUTHAA HH/[VKIIHUA

34.1 IToTOK BeKTOpa MarHUTHOM MHIYKIIHH.

3.4.2 SBnenue sanexTpomMaraHuTHOM nHAYKIMKU. DJ1C nHayKIMK

3.4.3 3aKOH 3JIEKTpOMarHuTHOM nHaAykuuu dapanes

344 OC nHAYKIMH B IPSIMOM MTPOBOJHUKE, IBUXKYILIEMCS] B OJTHOPOJAHOM
MarHUTHOM I10JI€ C HEKOTOPOH CKOPOCTHIO

3.4.5 [TpaBumno Jlenna

3.4.6 NunykrtuBHocTh. Camounnykius. DJIC caMOMHAYKITNU

3.4.7 OHeprus MarHUTHOT'O NOJIs1 KATYIIKH C TOKOM

3.5 OJIIEKTPOMATI'HUTHBIE KOJIEBAHUA UBOJIHBI

3.5.1 Koneb6arenbHblif KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaTbHOM KoJie0aTenbHOM KOHType. Dopmyiia TomcoHa. CBsizb
aMILTUTY/IBI 3apsia KOHACHCATOPA C aMIUTUTYIOW CHITBI TOKA B
K0J1e0aTeJIbHOM KOHTYpE

3.5.2 3aKOH COXpaHEHHUsl PHEPTUH B K0Je0aTeIbHOM KOHTYpe

3.5.3 BoIHyX/IeHHBIE 2JIEKTPOMAarHUTHBIE KosiebaHus. Pe3onanc

354 [Tepemennslil Tok. [Ipon3BoacTBO, nepeaada U norpedieHue

DIIEKTPUUYECKON YHEPTUU
3.55 CBOIICTBa DIIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaIUs BEKTOPOB B
HIIEKTPOMArHUTHOM BOJIHE B BaKyyMe.
3.5.6 [IIkana 1eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe dIIeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA




3.6.1

[[psiMonMHEITHOE pacpOCTpaHEHUE CBETa B OAHOPOHOM cpene. JIyu
cBETA

3.6.2 3aKOHBI OTPAKEHHUS CBETA.
3.6.3 [TocTpoeHne n300paXKeHMiA B THIOCKOM 3epKajie
3.6.4 3akoHBI npesomiieHus cBeta. [Ipenomiienne ceeta. AOGCOTIOTHBIN
nokasaresb npenomiaeHus. OTHOCUTENBHBIN MOKa3aTelb MPETOMIICHHUS.
Xon nyueil B mpuzme. COOTHOIIEHHE YacTOT U JUIMH BOJIH IIPU MIEPEX0/Ie
MOHOXPOMATHUYECKOTO CBETA Yepe3 TPAHHUILy pa3zieia JIBYX ONTHUECKUX
cpen
3.6.5 [TosHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroa noiaHoro
BHYTPEHHETO OTPasKEeHUs
3.6.6 Colwuparolue 1 paccerBaroue JUH3bI. ToHKas uH3a. DOKycHOE
paccTOsTHUE M ONTUYECKasl CHUJia TOHKOM JIMH3BI
3.6.7 DopMyia TOHKOM JIMH3BL. Y BEJIMYCHHE, TaBAEMOE JTMH301
3.6.8 Xon1 Jtyda, MPOLIE/IIIEro JIUH3Y [10JI IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOM
onTH4eckoil ocu. ITocTpoenre n300pakeHU TOUKH U OTPe3Ka MPSIMOK B
COOMPAIONINX M PACCEUBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 DoToarmapaTt KaK onTHYeCKuil mpudop. I'11a3 kak onTuyeckas cucrema
3.6.10  |MuTepdepennus cBera. KorepeHTHBIC HCTOUHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B UHTep(EPEHIIMOHHON KapTUHE OT ABYX
crH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB
3.6.11  [Iudpakmus ceera. JIudpakimonHas pemerka. Y cJIoBUe HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB IIPH HOPMAaJIBHOM ITaJICHUH MOHOXPOMAaTHYECKOTO
CBETa C JUTMHOM BOJIHBI A HA PEHICTKY ¢ Teproaom d.
3.6.12  |Tucnepcus cBeta
4. OCHOBBI CIIEITHAJILHOH TEOPHHOTHOCHTEJIBHOCTH
4.1 HBapHaHTHOCTH MOJYJISl CKOPOCTH CBeTa B Bakyyme. [Ipuniumm
OTHOCHUTEJILHOCTH DUHINTEHHA
4.2 DHeprus cBOOOHOM YacThllbl. MIMITynbc yacTHIIBL.
4.3 CBs13b MacChl M SHEPTUH CBOOOIHOM YaCTHIIbI. DHEPTUS MOKOS CBOOOAHON
YACTHUIIBI.
5 KBAHTOBAA ®H3UKA
5.1 | KOPIIYCKYJIAPHO-BOJIHOBOU JIVAJIU3M
5.11 I'mnoresa M. I1nanka o kBantax. ®opmyia Ilnanka.
5.1.2 dotonbl. JHeprusa ¢porona. Ummynsc poToHa.
5.1.3 ®otordppext. Onbitel A.I'. CToneroBa. 3akoHbl GoTodPdexTa
5.1.4 YpaBuenue DitnimTeiHa s hotodddekra:
5.15 BomnnoBeie cBolicTBa yacTull. BonHbl ne bpoins. /InuHa BOIHBIL 1€
Bbpoiinsa neuxyieiics yactuibl. KoprmycKymsspHO-BOJIHOBOW Tyaau3M.
Jlndpakims >1eKTpOHOB HA KpUCTAIIaxX
5.1.6 JlaBnenue cBeta. JlaBieHue CBETa Ha MOJHOCTBIO OTPAKAIOIILYIO
MOBEPXHOCTH M Ha TIOJHOCTHIO MOTJIOMIAIONTYI0 TOBEPXHOCTh
5.2 | ®HU3UKA ATOMA
5.21 [TnaneTapnast MoJieIb aToMa
5.2.2 [Toctynatsl bopa. U3nydyenue u nornomenue GOTOHOB MU Iepexoe
aToMa C OJTHOTO YPOBHS DHEPTHUHU Ha JPYTOM.
5.2.3 Jluneituarele ciekTpbl. COEKTp ypOBHEH dHEPrHH aTOMa BOJOPOJIA.
524 Jlazep
5.3 | ®U3UKA ATOMHOI O AJIPA
5.3.1 Hyxnonnas monens siapa ['eitsenOepra — MBanenko. 3apsiz sapa.

MaccoBoe uncio sapa. M3oronsl




5.3.2 DHeprus CBSI31 HYKJIOHOB B sijipe. SIepHbIe CUITBI

5.3.3 Jedext maccsl siipa.

5.34 PannoaktuBHOCTh. Anb(a-pacnaj. bera-pacnan. DIeKTpOHHBIH 3-
pacman. [To3utponnslii B-pacnan. ['amma-u3inydeHue

5.35 3aKOH paJIMOAKTUBHOTO pacraja.

5.3.6 SAnepHble peakiuu. [leneHre u CUHTES siiep

Kaxapiif BapuaHT 5K3aMEHAIMOHHON paboThl BKIIIOYAET B ceOsl 3a1aHus,
IIPOBEPSIONINE OCBOEHHWE KOHTPOJUPYEMBIX 3JIEMEHTOB COJEpPXKAaHUS U3 BCEX
pa3fesioB IIKOJBHOTO Kypca (OU3MKH, IPH 3TOM JUId  KaXJO0ro pasnena
npemaraloTcs 3aJaHus BCEX TaKCOHOMUYECKHMX ypoBHel. HamOoisiee BaxkHbIE C
TOYKH 3pEHHs] TPOAODKEHHS O0pa30BaHUSA  COJCpPXKATENIbHBIE  AJIEMEHTHI
KOHTPOJIUPYIOTCSI B OJJHOM M TOM K€ BapHaHTE 3aJaHUSIMH Pa3HbIX YpPOBHEU
ci10kHOCTH. KonmmuecTBo 3a/1aHuil IO TOMY MJIM UHOMY Pa3zelly ONpENesieTCs €ro
COJCPKATEIbHBIM HANOJHEHHUEM U MPONOPLUOHAIBHO Y4YEOHOMY BpEMEHH,
OTBOJMMOMY Ha €ro M3y4€HHE B COOTBETCTBHUM C IMPUMEPHONW IPOrpamMMoOu IO
buzuke.

[IpuoputeToM npu KOHCTPYUPOBAHUU OWJIETOB SBIIAETCS HEOOXOAUMOCTH
IPOBEPKU MPEAYCMOTPEHHBIX CTAaHAAPTOM CIOCOOOB JAEITEIBHOCTU (C YYETOM
OTPAaHWYEHHUM B YCIIOBHSX MACCOBOW NMHCBMEHHOW NPOBEPKH 3HAHUN U yMEHUU
OoOy4Jarommxcs): YCBOCHHE MOHATHMHOIO amnmapara IIKOJbHOIO Kypca (U3HKH,
OBJIAJICHUE  METOJOJOTMYECKUMHU  yMEHUSIMU, [PUMEHEHUE 3HAHUU IIpHU
00BsICHEHUH (PU3UYECKUX SIBJICHUM W pelieHuH 3aaad. OBllaieHue YMEHUSAMH 110
pabore ¢ uHpopMaLKel PU3NUECKOro COJIEpPKaHUs MPOBEPSIETCS OMOCPEAOBAHHO
IpPU MCHOJIb30BAaHUU PA3JIUYHBIX CHOCOOOB TMPEACTABICHUS HHPOPMALMH B
TeKCTax 3a/laHuii (rpaduku, TabIULbl, CXEMbI M CXEMAaTUYECKUE PUCYHKH).

Haubonee BaXHBIM CIOCOOOM JESTENBHOCTH C TOYKH 3PEHHS YCIIEHIHOTO
NpoAOoDKeHUs o0pa3oBaHUS B By3€ sBJIsIETCS pelieHue 3anad. Kaxaplii BapuaHt
BKJIIOYaeT B ce0s 3ajaud IO BCEM pa3jellaM pa3HOro YPOBHS CIIOKHOCTH,
MO3BOJIAIOIIME MPOBEPUTh YMEHUE MPUMEHATHh (PU3HUECKHUE 3aKOHBI U (HOpMyIbl,
KaK B THUIOBBIX YYEOHBIX CHUTyallMsIX, TaK U B HETPAAUIMOHHBIX CUTYyalMsX,
TpeOyIOMMX MPOSBICHUS JOCTATOYHO BBICOKOM CTENEHU CAMOCTOATEIbHOCTH MpHU
KOMOMHUPOBAHUH M3BECTHBIX aJITOPUTMOB JAEHCTBUN MM CO3JIaHUN COOCTBEHHOTO
1JIaHa BBIMOJTHEHUS 3aJaHusl.

3. CTpykTypa 3K3aMeHa

CrpykTypa Ounera nmo ¢u3MKe COOTBETCTBYET CTpykType BapuaHta KM
(KOHTPOJBHO-U3MEPUTENBHBIX ~ MAaTE€pUalOB)  €QUHONO  TOCYJApPCTBEHHOTO
’K3aMEHa. DK3aMEHalMOHHas paboTa MO COAEPKAHHUIO, YPOBHIO CJIOXHOCTU U
OLIEHMBAHUIO MOJIHOCThIO COOTBETCTBYET ypoBHIO EI'D no dusuke.

Kaxxnprii BapuaHT 3K3aMEHAITMOHHOW PAaOOThI COCTOUT M3 JIBYX YacTed |
BiurouaeT B ceds 30 3amanmii, paznuvarommxcs GopMoil U YpOBHEM CIIOKHOCTH
(Tabmuma 1).



Yacts 1 comepxkut 23 3amanusi ¢ KpaTkuMm otBeToM. M3 Hux 11 3amanuit ¢
3alUChI0 OTBETA B BHUJIE YKCJA, CJIOBa WM JBYX uHcen, 12 3amaHuii Ha
YCTAHOBJICHHE COOTBETCTBUS W MHOXECTBEHHBIM BBIOOP, B KOTOPBIX OTBETHI
HEO0OXOIMMO 3alucaTh B BUJE MTOCIEA0BATEILHOCTH IIU(p.

Yacte 2 couepxuT 7 3agaHui C pa3BEPHYTHIM OTBETOM B KOTOPBIX
HEOOXOJIMMO TMPEJICTaBUTh PEIICHHUE 3aJlauyd WA OTBET B BUJE OOBSCHECHHS C
OTIOPOM Ha U3YUYEHHBIC SBJICHUS WU 3aKOHBI.

Yactb IIponieHT MaKCUMAJILHOTO
paboTsI Maxkcumarnb MepBUYHOTO Oasa 3a
KomnuectBo HBIN 3aJIaHUS TAaHHOW 4acCTH OT
3aJaHU [IepBUYHBIN MaKCHUMaJIbHOTO .
Twun 3aganui
Oan MEepBUYHOTO Oalia 3a BCIO
pabory, paBHOTO 53
Yacrs 1 23 34 63 C KpaTKUM
OTBETOM
Yacts 2 7 20 37 C pa3BEpPHYTHIM
OTBETOM
Hrtoro 30 54 100

OO11ee KOMMYECTBO 33JaHUN B 3K3aMEHAI[MOHHON paboTe Mo KaXIoMy M3
pa3nesnoB  MPUOJM3UTENBHO  MNPOMOPIHOHAIBHO  €r0  COJEp)KaTEIbHOMY
HAITOJIHEHHIO U y4eOHOMY BPEMEHH, OTBOJUMOMY HA M3yUYE€HHUE TAHHOIO pa3/ielia B
IIKOJIBHOM Kypce (PU3UKH.

B tabnuue 2 nano pacnpeaeneHue 3ajlaHuil Mo pasaenaM. 3alaHusl 4acTu 2
(3amanust 29-32) mpoBEpsIOT, KakK MPaBUIO, KOMIUIEKCHOE HCIOJIb30BaHUE
3HAHWI W YMEHUH U3 Pa3IUYHbIX pa3AesioB Kypcapu3uKu.

Pacnpenenenue 3a1anuii Mo OCHOBHBIM COJIEPKaTEIbHBIM pa3jieiaM (TeMam)
Kypca (pU3HKH.

Pa3zgen kypca pu3NKHy, BKIIOYEHHBIH B KonunuectBo 3aganuit
9K3aMEHAI[MOHHYIO paboTy Best paboTta
MexaHuka 8-11
MonekynsipHast pu3nka 5-9
DJEKTPOAUHAMUKA 8-11
KBanToBas ¢pusuka 2-3
Hroro 30

B »sk3ameHanoHHONW paboTe NpEACTaBICHBI 3aJaHUs Pa3HBIX YPOBHEH
CJIOHOCTH: 0a30BOT0, TMTOBBIIIIEHHOTO U BHICOKOTO.

3amanusi 0a30BOTO  YPOBHS  MPOBEPSIIOT  OBIAJCHUE MPEAMETHBIMU
pe3ysnbTaTaM Ha HauboJee 3HaYUMBIX dJIEMEHTaX COoJIep KaHus Kypca pusuku, 0e3
KOTOPBIX HEBO3MOXKHO YCIIEITHOE TMPOJOJDKEHHE OOYy4YeHHs Ha Cleayrolen
CTYITICHH.

3amaHus TOBBIIIICHHOTO YPOBHS IPOBEPSIIOT CIOCOOHOCTH 3K3aMEHYEMBIX
JIEHCTBOBATh B CHTYyaIlMsAX, B KOTOPHIX HET SBHOTO YKa3aHWsS Ha CII0CO0
BBINIOJIHEHUST W HEOOXOJMMO BBIOpaTh 3TOT CMoco0 Hu3 Habopa W3BECTHBIX
YYaCTHHUKY 9K3aMEHA WJIM COYETaTh JBA — TPH U3BECTHBIX CIIOCO0A JICHCTBUIA.

3amaHusi  BBICOKOTO  YPOBHSI  CJIOKHOCTH  TPOBEPSIIOT  CIOCOOHOCTH
HK3aMEHYEeMBIX pelaTh 3a/Jaud, B KOTOPHIX HET SIBHOTO YKa3aHUsS Ha CIOco0
BBITIOJIHEHUST M HEOOXOJMMO CKOHCTPYHPOBATHh CHOCOO pEIICHUS, KOMOWHHPYS
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U3BECTHBIE YYACTHUKY CIIOCOOBI.

B tabnuiy npeacTaBieHo pacnpeiesieHue 3aJaHui 0 YPOBHSIM CIIOKHOCTH:
YpoBeHb KonunyecTBo MaxkcumanbHbIN [IpouieHt
CJI0KHOCTH 3a1aHuI NEPBUYHBINA Oalsl | MAaKCUMAaJILHOTO
3a1aHUS nepBUYHOro Oasa

3a 3aIaHUS
JJAHHOTO  YPOBHS
CI0KHOCTH oT
MAaKCHMAaJIbHOTO,
paBHOrO 54
bazoBwrii 19 26 48
[ToBbIIIEHHBIN 7 15 28
Bricokuit 4 13 24
Hroro 30 54 100

[Ipu BBINOSHEHUM 3aJaHUN MOKHO TOJb30BATHCA YEPHOBUKOM. 3aIlMCH B
YEpPHOBUKE, a TAK)KE B TEKCTE OUJIETA HE YUUTHIBAIOTCS IIPU OLICHUBAHUU PAOOTHI.

Ha BhImojHEHUE SK3aMEHAMOHHON paboThl OTBOAMUTCA 3 4Haca 55 MHUHYT
(235 MuHyT).

4. JlonoiHUTEIbHbIE MATEPHAJILI H 000PYy10BaHHNE

Hcnonb3yercss HENporpaMMHUpPYEMbId KAJIBKYJISITOP € BO3MOXKHOCTBIO
BBIYHCIICHUS] TPUTOHOMETpUYECKUX (PYyHKIMI (Cos, sin, tg) U JTMHEHKa.

5. Kputepum onenku

Pe3ynbTaThl BCTYNUTEIBLHOTO MCMBITAHUA N0 (u3KKe oueHuBaroTcs mo 100-
OayuibHOUW 1IKasie. MMUHMMaIbHOE KOJIWMYECTBO OaJUIoOB, MOATBEPKAAIOIIEe
YCIEUTHOE TTPOXO0XKACHUE BCTYMUTEIBHOTO UCTIBITAHUS TI0 (DU3UKE, COOTBETCTBYET
MUHUMaJILHOMY KoindecTBY OamnoB EI'D, ycraHoBieHHOMY MuHUCTEPCTBOM
CENBCKOro xo3sucTBa Poccuiickont denepanum.

[IpaBWILHOCTL pEIICHUS 3aJlaHUl CHavalla OIEHUBAETCS NePBUYHBLIMH
Oasiamm. 3aJaHMe C KpPAaTKUM OTBETOM CUWTAECTCA BBINIOJHECHHBIM, €CIIH
3anucaHHbIi B OjaHke Ne 1 OTBET cOBMaaeT C BEPHBIM OTBETOM.

[IpaBunbpHBIE OTBeTHI Ha 3amanms 3-5, 9-11, 14-16, 20, 22 u 23
OIICHUBAIOTCA 1 OamioM.

OrtBetnl Ha 3amanus 7, 8. 13, 18, 19 u 21 oneHuBaroTcd 2 OaaaaMu, €CIIH
BEPHO yKa3zaHbl 00a 3JIeMeHTa OTBeTa; | OayuioM, eciau JomylieHa omudKka B
yKa3aHUM OJTHOTO M3 AJIEMEHTOB OTBeTa, U () 0aJIJIOB, €CIM JOMYIIEHO JIBE OIIUOKH.
Ecnu ykazano 6osiee IByX 3J€MEHTOB (B TOM YHCJE€, BOBMOXHO, U MPaBUIbHBIC),
TO ctaButcs () 6aIoB.

OtBer Ha 3anaHue 2 oLeHUBaeTcs 2 OamjaMu, €Clid yKa3aHbl BEPHO TpPH
ajieMeHTa oTBeTa; 1 OaioMm, eciiv JomylleHa OJHa OIMOKa B yKa3aHUU OJIHOTO
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aneMmeHTa orBeta; () 0ayUIoB, €CIM JOMYIIEHO IBE OMMOKH MM OTBET OTCYTCTBYET.
Ecnu ykazaHno Oosiee Tpex 2JIeMEHTOB (B TOM YHCIIE€, BOBMOXKHO, U MPABUJILHBIE),
TO ctaBuTcd (0 6amIoB.

OtBeThl Ha 3amanus 1, 6, 12 u 17 oueHuBaroTcs 2 6aylaMu, €Clid yYKa3aHbl
BCE BEpHBIC DJIECMEHTHI OTBETA, 1 OaIoM, eciiu JomyIieHa oaHa omuoka. 0 6asios,
€CJIM JOIMYIIEHBI 2 OIMUOKH WJIK OTBET OTCYTCTBYET

3agaHue ¢ pa3BEepPHYTHIM OTBETOM OIIEHHUBAETCSA JBYMsI JKCIEpTaMH C
Y4eTOM MPaBUILHOCTH U MTOJTHOTHI OTBETA.

MaxkcruManbHBIN IEPBUYHBIN OalT 3a 3a/1aHUs C PA3BEPHYTHIM OTBETOM 25 U
26 cocraBusgeT 2 Oaiia, 3a 3amaHusa 24, 27, 28, 29 cocraBiaser 3 Oaimia, a 3a
3amanne 30 — 4 Oama. B 9K3aMEHALIMOHHOM BapHaHTE MEpe] KaKIbIM THUIIOM
3aJlaHus TIPEAJIaraeTCsl HHCTPYKIMS, B KOTOPOM MPUBEICHBI 00IIHe TPEOOBaHMS K
0(OPMIICHUIO OTBETOB.

Ha ocHOBe pe3ynbTaToB BBITOJIHEHHS BCEX 3aJaHUN PabOThI ONPEACIIAIOTCS
nepBUYHbIEC 0aJUIbl, KOTOPBIE 3aT€M MEepeBOJATCS B TecToBble 10 100-0amibHON
HIKaJe.

6. JIuteparypa, pekomeHnayemasi 1Jisl HOATOTOBKHU K IK3aMeHY

1. Hemmmosa M.IO. EI'D 2021. bank 3aganuii. ®usuka. 1000 3amay. Bee
3amanus yactu 1 u 2 / Jlemumoa M.IO., I'pubo B.A., I'mrono A.M. — M.:
MN3natennscTBO «OK3ameny, 2020. — 430 c.

2. Jlykamoa E.B. EI'D 2021 ®wusuka. TumnoBble BapuaHTHI
sK3aMeHalnMoHHBIX 3amanni/ Unctaxkosa H.M. - M.: U3garenscTtBO «DK3aMeH»,
2020. — 360c.

3. Hukynora, I'.A. ®uzuka — 2021. CO0pHUK 3aMaHU TSI TOATOTOBKH K
EI'D / Hukynosa I'.A., Mockanes A.H. — M.: Ok3amen, 2020 — 352 c.

4. O®wusuka. 10 xmacc (6a30BbIii U yriayOnEHHBIN YpOBHHU) (B 2 YaCTAX).
VYueonuk. Y. 1 / JI. . I'engenmreiin, A. A. bymnaroBa u ap.; mog pen. B. A.
Opinosa. — M. :BMMHOM. JlaGoparopus 3uanuii, 2019. — 304 c. :

5. @wusuka. 10 xmacc (6a30BbIi 1 yrayOn€HHBIN YpOoBHH) (B 2 4aCTSX).
YueOnuk. Y. 2 / JI. O. I'enpenmreitn, A. A. bynaroBa u ap.; mox pen. B. A.
Opmosa. — M. :BMMHOM. JIaGoparopus 3nanumii, 2019. — 208 c. :

6. dwuszmka. 10 kmacc: yue0, mais oOmieoOpa3oBar. opraHU3anuid ¢ MpUJl. Ha
ANEKTPOH, Hocutene: ©0a3oBbli W mnpoduin. ypoBuu / IS, Mskuies,
b.b. byxoBues, B. M. Yapyrun; nox pen. H. A. IlapdentbeBoit. — M.:
[TpocBemenue, 2020. — 399 c.,

7. ®usuka. 11 xnacc (6a30BbId U yriayOJE€HHBIN YypoBHH) (B 2 4acTsx).
Vueonuk. Y. 1 / JI. O. I'engenmreiin, A. A. bynaroBa u ap.; mox pea. B. A.
Opinosa. — M. : BUHOM. JlaGoparopust 3uanuit, 2019. — 198 c. : uin.

8. ®wusmka. 11 kmacc (6a30BbIM U yriayOnEHHBIA YPOBHH) (B 2 YacTsX).
Vueonuk. Y. 2 / JI. O. I'enaenmreiin, A. A. bynatoBa u ap.; mox pea. B. A.
Opinosa. — M. : BUHOM. JlaGoparopust 3uanuit, 2019. — 208 c. : un.
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9. ®wuzmka. 11 kmacc : yue0, 1ig 0611eodpa3oBaT. OpraHu3aluii ¢ Ipus. Ha
ANIEKTPOH, HOocuTene : 0azoBbli W mpodwi. ypoBuu / I'. . Msakumes, b. b.
byxogsue, B. M. Yapyrun; nox pea. H. A. ITapdentberoit. —M.: [IpocBemienue,
2020. 436 c.
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