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OcHOBHas 11€J1b BCTYIUTEIBLHOTO UCTBITAHUS - OLEHKA KauecTBa MOATOTOBKU IO
¢usuke BoimyckHuKoB CITIO obnactu oOpa3zoBanus 2. NHxkeHepHOE €510, TEXHOJIOTUH U
TEXHUYECKUE HAyKH, MOCTyHalollUuX B BY3,
COIIMAJILHOTO, OOIIEKYJbTYPHOTO M KOMMYHHUKATUBHOTO YPOBHS Pa3BUTHUS JUYHOCTH

abuTypueHra.

[lepeuens TpeOoBaHMI K ypOBHIO MOATOTOBKH BhIMyckHUKOB CIIO mposepseMomy

OO01Me moJIoKeHus

Ha 5K3aMCHC I10 HpI/IKJIaI[HOI?I (1)I/IBI/IKC B arpOnpOMBIIIIICHHOM KOMIIJICKCC:

Kon

TpeOoBaHMS

TpeboBanus K ypOBHIO OATOTOBKHU BBIITYCKHUKOB, OCBOGHHE KOTOPBIX

OPOBEPACTCA HA 3K3aMCHE

1

Buamvs/Ionumams:

1.1

CMBICIT (PU3NYECKUX MTOHATHHA

1.2

CMBICII (bI/ISI/I‘-IeCKI/IX BCJIINYHUH

1.3

CMBICJI (1)I/I3I/ILICCKI/IX 3aKOHOB, IIPUHIUIIOB, IIOCTYJIATOB

2

Ymemsw:

2.1

OITNCBLIBATH U OOBSICHSATH:

2.1.1

(1)I/I3I/I‘-I€CKI/I€ SIBJICHHA, (bHSPI‘-I@CKI/IC SIBJICHUSI U CBOMCTBA Tell

2.1.2

pe3yabTaThl IKCIIEPUMEHTOB

2.2

OnuceiBaTh (yHIaMEHTAIbHBIE ONBITHI, OKA3aBIINE CYIIECTBEHHOE BIMSHUE Ha
pa3BuTHE QUUKU

2.3

HPUBOIMUTH IPUMEPBI IPAKTUIECKOTO MPHUMEHEHUs (GU3NUSCKUX 3HAHHIA, 3aKOHOB
(bu3uKH

2.4

OTIpeNeNIATh XapakTep (PU3NIECKOro nporecca no rpaduky, tadbmune, popmye;
NPOAYKTHI SIIEPHBIX peaKLUil HA OCHOBE 3aKOHOB COXPAHEHHUSI 3JIEKTPUUECKOTO
3apsiia 1 MacCOBOT'O YHCIIA

2.5

2.5.1

OTJIMYATh TKIIOTC3bl OT HAYYHBIX TeOprI; JCJIaTb BBIBOJbI HA OCHOBEC
SKCIICPUMCHTAJIbHBIX JaHHBIX; IIPUBOAUTH IIPUMCPLI, ITOKA3bIBAOIIUEC, YTO:
Ha6J'IIOI[€HI/I$I H OKCIICPUMCHT ABJIAIOTCS OCHOBOM JJIA BBIABHMIKCHUA TUIIOTE3 U
TCOpI/Iﬁ 1 MO3BOJIAIOT HPOBEPUTH UICTUHHOCTD TCOPECTUUCCKUX BBIBOJOB, (bHBquCKaSI
TCOpUA 1acCT BOSMOKHOCTD O0BACHATH U3BECTHBIE SIBIEHUS IpUupoOabl U HAYYHBIC
(I)aKTBI, MPEACKa3bIBATh €€ HCU3BCCTHBIC ABJICHUSA

2.5.2

MIPUBOJIUTH IPUMEPHI OIBITOB, WIUTIOCTPUPYIOLINX, YTO: HAOIIOACHUS U
JKCIIEPUMEHT CIIy>KaT OCHOBOM JUIsl BBIABMKEHUS TUIIOTE3 U IOCTPOCHUS HAyYHBIX
TEOPUH; SIKCIIEPUMEHT M103BOJISIET IPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB;
¢du3nyeckas Teopus 1aeT BO3MOKHOCTh OOBSICHSTD SIBJIEHUS IPUPO/IbI M HAYUHbBIE
(axTel; hu3HUecKas TEOpHs MO3BOJSAET MPEICKa3bIBATh €IlIE HEM3BECTHbIE SBICHUS
U X OCOOCHHOCTH; IIPU OOBSCHEHNUHU PUPOJIHBIX ABICHUN HCIOIb3YIOTCSA
bu3nyecKre MOJICNN; OIUH U TOT K€ MPUPOAHBINA 0OBEKT WU SIBIICHUE MOXHO
HCCIIEZI0BaTh Ha OCHOBE MCIIOJIb30BAHUS PA3HBIX MOJENEH; 3aKOHBI (GU3UKU U
(bu3nuecKue TeOpUH UMEIOT CBOU OIIPEIEIEHHBIE IPAHULIBI TIPUMEHUMOCTH

2.5.3

U3MEPATH PU3NUECKUE BETMYMHBI, IPECTABIATh PE3YJIbTAaThl H3MEPEHUH C yUETOM
UX NOTPEIHOCTEN

IMPUMCHATD IMOJIYYCHHDBIC 3HAHWA OJI pCHICHUS q)I/ISI/I‘-IeCKI/IX 3aaa4

HUcn

01b306aMb NPUOOPEMEHHbLE 3HAHUSA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U
NOBCEOHEBHOU HCUSHU OIS

3.1

oOecrnevyeHus: 6e30MaCHOCTH KU3HEAEATEILHOCTH B MPOLIECCE UCTIOIb30BAHUS
TPAHCIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPOIIPHUOOPOB, CPEACTB PaAHO- U
TEJEeKOMMYHHUKAIIMOHHOM CBSI3U; OLEHKU BIMSIHHUS HAa OPraHK3M YeJIOBEKa U

U OIPCACIICHUC HWHTCIUICKTYAJIbHOTO,




2. Conep:xaHue NpoOrpaMMbl
B mepBom cronbue yka3aH KoJ paszena, KOTOPOMY COOTBETCTBYIOT KPYIHBIE OJIOKH
conepxanus. Bo BTOpoM cTOnOLE TpUBEAEH KOJ DJIEMEHTa CONEp)KaHUs, Uil KOTOPOTO
CO3/IaI0TCsl IPOBEpOUHbIe 3aanusi. KpymnHbie 0510k cojeprkaHusi pa3OUThI Ha 00Jiee MEJIKue
DIIEMEHTHI.

Kox Kon DIIEMEHTHI COJIep KaHusl, MPOBEPsieMbIe 3aaHUSIMHU
paznena/ 3JIEMEHTA
TEMBbI
1 MEXAHHKA
1.1 KHHEMATHKA

Mexannyeckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOrO JBH)KEHUS.

111 Cucrema oTcuéra.

11.2 MarepuanbHasd Touka. Ee paanyc-BeKTOp, TpaeKTOpHs, NepeMelleHue, MyTh.
Crnoxxenue nepeMenieHuil.

113 Ckopocte MarepuaibHOW Touku. CrokeHHe CcKopocTei. Brruucnenue
niepeMeneHus 1o rpaduky 3aBucumocty U(t).

114 YckopeHue MaTepuagbHON TOUKH.

115 PaBHOMEpHOE TPSIMOTUHEHHOE TBUKEHUE.

116 PaBHOYCKOpEeHHOE NPSAMOJIMHEHHOE IBUKEHHUE.

1.17 CBobogHOe maneHue. YCKOpeHHe CBOOOTHOTO TajeHus. J[BmxkeHue Tema

9

OpOIIIEHHOTO TOJT YIJIOM @ K TOPU30HTY.

118 KpuBonuneitnoe amxkenue. /[BukeHne ToOUkd Mo okpyHocTH. JluHelHas u
YTII0Basi CKOPOCTh TOYKH COOTBETCTBEHHO. LleHTpocTpemMuTenbHOE yCKOpEHHe
TOYKH.

12 JAHHAMHKA
121 WNuepuunansueie cucrembl otcuera. [lepBoiii 3akon Herotona. Ilpuniun,
B OTHOCUTEIBLHOCTH [anues.

122 Macca Tena. IInoTHOCTh BeliecTsa.

1.2.3 Cuna. [lpuHIHT CynIEepIO3UITNH CHIL.

124 Bropoii 3akon Hetotona i matepuansHoii Touku B UCO.

1.2.5 Tpernii 3axkoH HproTOHA JUUIs1 MaTepUaIbHBIX TOUYEK.




1.2.6

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI TPHUTSHKEHUS MEXAY TOYSUHBIMU
maccamu. Cuiia TSOKECTH. 3aBUCHMOCTh CHIIBI TSDKECTH OT BbICOTHI h Haf
MOBEPXHOCTHIO TUIAHETHI PAJIITYCOM.

1.2.8 Cuna ynpyrocta. 3akoH ['yka.
129 Cuta tpenus. Cyxoe Tpenne. Crta TpeHHUS CKObKeHns. Cuita TpEeHHUS TTOKOSI.
KoaddurmmenT rpenus.
1.2.10 JlaBnenue.
1.3 CTATUKA
1.3.1 MOMEHT CHITBI OTHOCUTEIIEHO OCH BpAIICHUS.
1.3.2 LenTp macc tena. LleHTp Macc CHCTEMbI MaTEPHAIbHBIX TOUCK.
1.3.3 Ycnosus paBHoBecust TBepaoro tena B UCO.
1.34 3axkoH ITackams.
1.35 JlaBnenue B xKuIKOCTH, okosieics B UCO.
1.3.6 3akoH Apxumena, eciud Teiao M kuakocth nokosrcs B MCO. VYcnosue
IIaBaHMS TEJL.
14 3AKOHbI COXPAHEHUS B MEXAHUKE
14.1 Nmnynbsc MaTepranbHOM TOYKH.
1.4.2 Hmnynbe cucTeMBl Tell.
143 3aKOH M3MEHEHUs U COXPAHEHUS UMITyJIbca. PeakTHBHOE JABHKEHUE.
1.44 Pabora cuiibl: Ha MaJIOM MEPEMEIICHHUH.
145 MOIIHOCTH CHJIBL.
146 Kunetnueckast 5Heprusi MaTrepuagbHOM  TOUKU. 3aKOH  U3MEHEHHS
KUHETUYECKOU SHEPrUuu cucTeMbl MarepuaibHbix Touek B 1CO.
147 [loTennmanpHas 3HEPTHS /IS MOTSHIUATBHBIX CHII. [loTeHIMampHas SHepTHs
Tela B OJHOPOJHOM TOJe TshkecTd. lloTeHIManbHass OdHEPrHs YIpyro
Jie(hOPMUPOBAHHOTO TeIa.
1.4.8 3aKOH M3MEHEHUS M COXPAHEHHUSI MEXaHUYeCKON SHEePTUH.
15 MEXAHMWYECKHUE KOJIEBAHUSA U1 BOJIHbI
151 ["apmoHnYeckue konebanus. AMIUTyAa u (asza konebanmit. Kunemarnyeckoe
omrcaHue. J{MHAMUYECKoe oOIrcaHue. ODHEPreTHYecKoe OIurcaHue (3aKOH
COXpaHEHUsI MEXaHU4eCKOH dHeprun). CBs3b aMIUIATY/IbI KOJIEOAHUI HCXOTHON
BEJIMYWHBI C aMILTUTYIaMH KOJIeOaHUH e€ CKOPOCTH U YCKOPEHUSI.
152 Ileprox m wacrora xonebanmid. [lepwox Maibix CBOOOJHBIX KOJICOAHUN
MaTeMaTnu4eckoro MasiTHuKa. l[leprom cBOOOMHBIX KoJeOAHWH TMPYKUHHOTO
MasITHHKA.
153 Brmnyxnennsie konebanus. Pezonanc. Pezonancnas xpusasi.
154 [lomepeunbie u mpoosibHBIE BONHBI. CKOPOCTh PAaCHpOCTpaHEHUS W JUTUHA
BoJIHBL. MIHTepdepeHnys u qudpakiys BOJIH.
155 3Byk. CKOpOCTB 3BYKa.
2 MOJIEKYJ/ISIPHAS ®U3UKA. TEPMOJIUHAMMKA
21 MOJIEKYJISIPHASI ®U3BUKA




2.1.1

Mojienu cTpoeHus ra3oB, JKUJIKOCTEN U TBEPABIX TEIl.

2.1.2 TemnoBoe ABMKEHUE aTOMOB U MOJICKYJI BEIIECTBA.

2.1.3 BsaumosieiicTBre yacTuI BeniecTsa.

21.4 Huddysusa. bpoyHoBckoe ABMKEHNE.

2.1.5 Mogpenp uneanpHoro raza B MKT: yacTuipl raza ABH)KYTCSI XaOTUUECKH U HE
B3aMMOJEHCTBYIOT JIPYT C APYTOM.

2.1.6 CBsi3p  MEXIy JIaBJeHHEM W  CpeJHed  KWHETHYECKOW  JHEepruer
MOCTYMATEIHHOTO TETIOBOTO JABMKEHUS MOJIEKYN MACaThbHOTO Ta3a (OCHOBHOE
ypaBHenue MKT)

2.1.7 AOCoJI0THAs TeMIIEpaTypa.

218 CBs3p  TeMIlepaTyphl Ta3a CO  CpemHed  KHHETHYECKOHW  DHEpruei

B MOCTYNATEIHHOTO TETUIOBOTO ABM)KEHUS €0 YaCTHII.

2.1.9 Vpasuenwne p =nkT

2.1.10 Mojens wupealbHOrO raza B TEepMOJMHAMHUKE. YpaBHeHHe MeHjeneeBa-
Knaneiipona. Belpaxkenue 1 BHyTpeHHel sHepruu. YpaBHeHue MeHeneena
- Knaneiipona (mpumenumble GOpMBbI 3aHCH).

2111 3akoHn JlambTOHA /IJIS TaBJICHUS CMECH Pa3pPEeKEHHBIX Ta30B.

2.1.12 W3zonporieccbl B pa3peXeHHOM raze C IMOCTOSHHBIM uucioMm dactui N (¢
MOCTOSIHHBIM ~ KOJTMYECTBOM BermectBa V). Msorepma (T=const), wu3oxopa
(V=const), m3o6apa (p=const). I'padudeckoe mpeacTaBIeHHe U30MPOIIECCOB HA|
pV-, pT- u VT -nnarpammax.

2.113 Hacepliennble W HeHachllleHHble mapbl. KadecTBeHHass 3aBHCHUMOCTD
IUIOTHOCTH ¥ JIABJIGHUSI HACBINIEHHOTO Tlapa OT TeMIepaTypbl, HX
HE3aBUCUMOCTh OT 00beMa HACKIIIEHHOTO Tapa.

2.1.14 BnaxxnocTs Bozayxa. OTHOCHTENbHAS BIaKHOCTb.

2.1.15 H3meHeHnne arperaTHbIX COCTOSIHMM BEIIECTBA: HCHApeHHe M KOHJCHCAIus,
KHUIICHUE JKUJKOCTH.

2116 W3meHeHune arperaTHbIX COCTOSIHHIA BEIIECTBA: TUIABICHIE U KPUCTAJUIA3AIINS.

2.1.17 [IpeoOpaszoBanue sHEpruu B (pa30BbIX MEpexo/iax.

2.2 TEPMO/IUHAMUKA

291 TemoBoe paBHOBECHE U TeMIepaTypa.

299 BryTpennss sHeprus.

223 Temmonepenaya Kak croco0 W3MEHEHHsI BHYTPEHHEH »Heprum 0e3

coBepieHns padoTbl. KOHBEKINs, TETIIONPOBOAHOCTD, H3ITyUCHHE.

224 KonmuecTBO TErIoTH. Y enbHas TETNIOEMKOCTh BEIECTBA.

225 VYaenebHas TeuioTa TapooOpazoBaHUs. YJIeNbHas TEIJIOTa IUIaBICHUS.

Y enpHas TEMI0Ta CropaHus TOTUINBA.
226 DrneMeHTapHas paboTa B TepMOJUHAMUKE. Bbruncienne padoTsl Mo rpaduky|
o mporiecca Ha PV- 1uarpaMmme

2.2.7 [lepBsIii 3aK0H TepMOIUHAMUKH. AradaTa.

298 Bropoii 3aK0H TepMOAMHAMUKH, HEOOPATUMOCTb.

2.29 [Ipunnune! neficteus TerioBbix MammuH. K11

2210 Makcumansnoe 3nauenue KIT/1. Lukn Kapno.

2911 VYpaBHeHHE TEIIIOBOroO OajaHca.




3 JEKTPOJUHAMHUKA
3.1 JEKTPUYECKOE ITOJIE

311 DJICKTpHU3aLKs TeNl U ee NMPOsIBICHUS. DJISKTpHUUECKHi 3apsia. [IBa Buna 3apsa.
OJIEMEHTAPHBIN DJIEKTPUYECKUH 3apsil. 3aKOH COXpaHEHHS AICKTPUYECKOTO
3apsiaa

3.1.2 BaaumoeiicTBue 3apsaoB. Toueunbie 3apsipl. 3akoH Kyona.

3.1.3 DiekTpuyeckoe mojie. Ero neficTBre Ha 3JIEKTPUUECKUE 3aPSIIb.

314 HanpspkeHHOCTH anexTpudeckoro moiist. [lone Touewnoro 3apsga. OnHopoaHoe
nosie. KapTunb! 1uHUM 3THX moJiel.

315 [TOoTeHIINATBHOCTh 3JIEKTPOCTATUYECKOTO TIOJNIA. Pa3HOCTh TMOTEHHHANoB N
HarpsokeHue. [loTeHrmanbHas SHeprust 3apsiia B JIEKTPOCTATHYECKOM TOJIe.
[Morenmman »nekTpocTaTHdeckoro mois. CBs3b HANPSHKEHHOCTH TIONS U
[Pa3HOCTH MOTEHIHAIOB ISl OTHOPOIHOTO AIEKTPOCTATHYECKOTO TIOJIS.

3.1.6 [ [prHIINTT CYTIEPITO3UITNH SJIEKTPUUIECKUX TTOTIEH.

317 [IpOBOJHMKH B JIEKTPOCTATUIECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apS/IOB:
BHYTPH NPOBOJIHUKA, BHYTPU M Ha IOBEPXHOCTH MPOBOTHUKA

318 JIVDIEKTPUKH B DIIEKTPOCTATUYECKOM MoJie. J{MasieKkTpuieckas IpOHUIIAeMOCTh
BCILICCTBA €.

319 Konaencarop. DJIeKTPOEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpa.

3.1.10 [TapannensHOe coeuHEHUE KOHIeHcaTopoB. [locnenoBarenbHOe cCoeMHEHHE
KOHJICHCATOPOB
3.1.11 DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.
3.2 3AKOHBI ITOCTOSAHHOT'O TOKA

3.2.1 Cuna toxka. [IoCcTOSHHBIN TOK.

3.2.2 YcnoBus CyImecTBOBaHUS AIEKTprueckoro Toka. Hanpsokenue u 3/1C.

3.2.3 3akon OMa JiIsl y4acTKa eI,

324 DJICKTPUUECKOE CONPOTUBIIEHHE. 3aBUCHMOCTh CONIPOTUBIICHUS OTHOPOTHOTO
[POBOJIHUKA OT €r0 JUTUHBI U CCUSHHS. Y IeNTbHOE COMPOTUBIICHHUE BEIIECTBA.

3.25 Uctounuku Toka. 3J1C 1 BHyTpeHHEE CONPOTHUBIEHUE NCTOYHHUKA TOKA.

3.2.6 3akon OMa /115 TIOTHOH (3aMKHYTOM) TIETIH.

3.2.7 [apannensHoe coeMHeHUE MPOBOJHUKOB. [locnenoBarenbHOe CoeIMHEHNE

IIPOBO/THUKOB.
3.2.8 Pabota snexrpruueckoro Toka. 3akon Jxoyns - Jlenua.
329 MOIIHOCTh DIIEKTPUYECKOro TOKa. TeruioBasi MOIIHOCTH, BhIJeNsieMas Ha
pe3uctope. MoHOCTh HCTOYHUKA TOKA.

3210 CBOOOIHBIC HOCUTEINHN JIEKTPUUECKHUX 3aps0B B MPOBOJHHUKAX. MeXaHU3MbI
MPOBOJMMOCTH TBEPABIX METAIIOB, PACTBOPOB U PACIUIABOB 3JICKTPOJIUTOB,
ra3oB. [lomynpoBoanuky. [1omynpoBoTHUKOBBIH JTHOI.

3.3 MATHUTHOE IIOJIE
3.3.1

MexaHnunyeckoe B3aUMOJCHCTBUE MarHuToB. MarnutHoe moje. Bekrop
MarHuTHOM WHAYKIUHU. [IpuHIUN Ccynepno3uiuu MarHUTHBIX mnojeil. Jlunuy

MAarauTHOTO I10JIA. KapTI/IHa JIMHUH I10JIS TIOJIOCOBOT'O B HO,I[KOB006pa3HOFO




IMOCTOSAHHBIX MAarHuTOB.

332 OmpIT Opcrena. MarHUTHOE TI0JIE TIPOBOAHIKA C TOKOM. KapTrHa JTHHMIA OIS
JUTMHHOTO TIPSIMOTO TIPOBOJIHUKA 1 3aMKHYTOT'O KOJIBIIEBOTO MIPOBOTHHKA,
KaTYIIKH C TOKOM

3.3.3 Cuna AMriepa, ee HallpaBJICHUE M BEJIUYMHA.

334 Cuuta Jlopenra, e€ HarpaBJcHHE W BeTMInHA. [[BIKeHNE 3apsyKEHHON YaCTHITBI
B OJTHOPOJHOM MarHUTHOM IIOJIE.

3.4 SJIEKTPOMATHHUHTHAA HH/[YKLIUA

34.1 IloTok BekTOpa MarHUTHON MHJTYKIUH.

3.4.2 SIBnenue snekrpoMarauTHON MHAYKIKU. DC HHIYKIMH.

3.4.3 3aKoH ayieKTpoMaruuTHoM nHaykunu dapanes.

34.4 OJC wWHAyKIMM B TPSMOM TIPOBOIHUKE, JBIKYIIEMCS B OJHOPOIHOM

MarHMTHOM I0JI€ C HEKOTOPOH CKOPOCTEHIO.

345 [IpaBuo Jlenma.

3.4.6 Nunyxtusnocts. Camonnaykuus. DJC caMOUHIYKITUH.

3.4.7 OHeprus MarHUTHOTO MOJISl KATYIIKH C TOKOM.

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHNM A 11 BOJIHBI
351 KoneGarenpHplii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHHIE KOJEOAHUS B
ueanbHoM KosebaTenbHoM KoHType. Dopmyna Tomcona. CBs3b aMIUTHTY/IbI
3apsaa KOHACHCATOpa C aMIUIATYIOH CHIIBI TOKA B KOJICOATETbHOM KOHTYpE.

3.5.2 3aKOH COXpaHEHUs YHEPTUH B KOJIeOaTEITFHOM KOHTYPE.

3.5.3 BrinyKeHHbBIE 3JIeKTpOMarHUTHEIE KojeOaHus. Pesonanc.

354 [lepeMennbIii TOK. TIpon3BOACTBO, Mepeiada U NOTPEOIEHHUE DIEKTPHIECKON

SHEPTUU
355 CBolicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aWMHas oOpHEHTaIMs BEKTOPOB B
HJICKTPOMArHUTHOM BOJIHE B BaKyyMe.
3.6 OIITUKA

361 [IpsiMoITMHETHOE PacIPOCTPaHEHNE CBETa B OTHOPOIHOI cpee. Jlyd cBeTa.

3.6.2 3aKOHBI OTPAYKEHUS CBETA.

3.6.3 [TocTpoeHue U300paXKeHUIA B TNIOCKOM 3epKaJie.

364 3akoHBI MpenoMiIeHus cBeTa. [Ipenomienue cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHusi. OTHOCHTENBHBIN TOKa3aTeNb IpesoMiieHus. XOA Jiyued B
npusme.  COOTHOIIEHWE  YacTOT M JUIMH  BOJIH  TIPH  [EPEXojie
MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHHMIly pa3Jiena JBYX ONTHYECKUX CPEl.

3.6.5 [lonHoe BHyTpeHHee oTpaxxeHue. lIpenesbHBIA Yron MOJHOrO BHYTPEHHETrO
OTpayKeHHUSI.

3.6.6 CoOupatonye 1 paccenBaronye JuH3bl. ToHkas auH3a. DOKyCHOE paccTosiHuE
M ONTHYECKAasl CHJIa TOHKOM JIMH3HI.

3.6.7 DopMyIta TOHKOH JIMH3BL. Y BEJTMUCHHE, JaBAEMOE JTHH30MH.

3.6.8

Xon Jyda, MpOIIEAINIEero JIMH3Y IO0JI IPOU3BOJbHBIM YIJIOM K €€ TJIaBHOU

onrTryeckoii ocu. [locTpoenre n3o00pakxeHnit TOYKK M OTpe3Ka MpsiMoi B




COOMpArOINX W PACCEUBAIOIINX JIMH3aX U UX CHCTEMaXx.
3.6.9 doroarnmapar kak OnTHUECKU nprudop. I'1a3 Kak onTUYeCcKas cucreMa
3.6.10 Matepdepenmus cBeta. KorepeHTHbIE WCTOYHHWKH. YCJIOBHS HAOIIOICHUS
MakCUMyMOB W MHHHMYMOB B UWHTep(EepeHIMOHHONH KapTHHE OT JBYX
cH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.
36.11 Jndpakams ceeTa. JudpakiimonHas pemeTka. Y CII0BHe HaOTIOACHUS TIIaBHBIX
MaKCHMyMOB TIPH HOPMAJIBHOM TaJIeHIH MOHOXPOMATHIECKOTO CBETA C JITUHON
BOJIHBI A Ha PeNIeTKy ¢ nepuoaom d.
3.6.12 HCIICPCHUsI CBETA.
4 KBAHTOBAA ®U3HKA _
41 KOPIIYCKYJ/IAPHO-BOJIHOBOH /IYA/TU3M
4.1.1 I'mnortes3a M. [Tnanka o kBanTax. ®opmysna [Lnanka.
412 ®otonsbl. Dueprus Gotona. mmynse GoToHa.
413 doroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl (OoTOIPPEKTA.
414 Ypaeuenue DiiHmrerina uist porosddekra.
4.15 JlaBnenue cera. JlapneHne cBeTa Ha MOJIHOCTHIO OTPAXKAOIIYIO MIOBEPXHOCTh
Y Ha MOJHOCTHIO MOTJIONIAIONIYIO TOBEPXHOCTh
4.2 DU3HKA ATOMA
42.1 [TnaneTapnast MoJenb aToma.
422 [Moctynater bopa. M3nydenne u mormomieHne (GOTOHOB MPH IEPeX0/ie aToMa C
OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
423 Jluneituateie criekTpel. CIIEKTp ypOBHEH SHEPTUU aTOMa BOJOPOA.
4.3 DU3HKA ATOMHOI O A/IPA
431 Hyknonnast mogens sapa ['eiizenOepra - VBanenko. 3apsin sapa. MaccoBoe
qucIo sypa. M30Tors.
4.3.2 PagunoaxktuBHOCTE. Anb(ha-pacnan. bera-pacnaa. Dinexktponnslid P- pacnan.
ITozutponnsiit P-pacnan. 'amma-usnydenue.
43.3 3aKOH PaJIMOaKTUBHOIO pacnana.
434 Snepusbie peakuuu. Jlenenne u cuHTE3 SAEP.

Kaxxnplii BapuaHT 3K3aMEHAlMOHHOW paboThl BKIIOYAET B ce0s 3a7jaHusl, POBEPSIIOIIHE
OCBOEHHE KOHTPOJIMPYEMBIX JIEMEHTOB COZEpPKaHUS U3 Pa3AesioB (GU3MKHU AJisl BBITYCKHHUKOB
CIIO o6nactu obOpazoBanust 4. CenbCckoe XO34HCTBO M CEIbCKOXO3SIMICTBEHHBbIE HAYKH.
HaunGonee BaxkHble ¢ TOUKU 3pEHUS MPOJOJIKEHUST 00pa30BaHUS COJEpPKATEIbHBIE FJIEMEHTHI
KOHTPOJMPYIOTCS B OJHOM U TOM K€ BAapUAHTE 33JaHMUSIMH Pa3HbIX YPOBHEH CII0KHOCTH.
KonnyecTBo 3ajaHuii Mo TOMYy WJIM HHOMY pa3/iely ONpPEAENseTCsl €ro COJEep:KaTelIbHbIM
HATOJHEHUEM M TPOMOPIHOHAIBHO Y4eOHOMY BPEMEHH, OTBOJMMOMY Ha €ro M3y4eHUE B
COOTBETCTBUU C TNPHUMEpPHOW mporpammor mo ¢usuke s BeimyckHUKOB CIIO ob6mactu
obpa3oBanus 4. Cenbckoe X031iCTBO U CEIbCKOXO03SIIICTBEHHBIE HAYKH.

[IpuoputeTOM TpPU  KOHCTPYHPOBAHMM  OWJIETOB  SIBIAETCA HMX  TEXHUYECKAs
HaIlpaBJIEHHOCTh, a TaKXe HEO0OXOAMMOCTh IPOBEPKU NPEIYCMOTPEHHBIX CTaHIAPTOM
CIOCOOOB JIEATENBHOCTH (C y4YETOM OTPaHWYEHUH B YCIOBHSIX MAacCCOBOM MHCbMEHHOM
MPOBEPKH 3HAHMM W yYMEHUH OOydaloIIMXCs): YCBOEHHE TMOHSATUHHOrO ammapaTta Kypca



(bu3KKYU, OBJIAJIECHUE METOJ0JIOTMYECKUMU YMEHUSIMU, TPUMEHEHUE 3HAHUUN MPHU OOBSICHEHUU
(bU3HYECKHUX SIBICHHMA, TPHHIMIIOB DPAOOTHl MEXaHHW3MOB, MPUOOPOB W pEIICHUH 3ajad.
OBnaneHue ymMeHUSIMHU 0 paboTe ¢ uHpopmanuend (U3NIecKoro Colepx aHus MPOBEPsSETCS
OMOCPEIOBAHHO TMPH HUCIOJB30BAHUM PA3IUYHBIX CIIOCOOOB Mpe/CTaBICHUS MH(pOpMauu B
TeKcTax 3afaHuil (rpaduku, TaOIHIIBI, CXEMbI M CXeMaTHYECKUE PUCYHKH).

HauGonee BaxkHBIM CIIOCOOOM JEATEIBHOCTH C TOYKU 3PEHUS YCIICUTHOTO MPOIOJIKEHUS
o0Opa3oBaHus B By3e sIBJISIETCS pelleHue 3aaad. Kaxaplii BapuaHT BKIIOYAET B ce0s 3a/1auu 10
BCEM pazjieliaM pa3HOr0 YPOBHS CJIOXHOCTH, MO3BOJISIONIME MPOBEPUTh YMEHHE MPUMEHSTh
¢busnueckue 3akoHbI W (QOpPMYJNBI, KaK B THUIOBBIX Y4YEOHBIX CHUTyalMsX, TaK U B
HETPAIUIIMOHHBIX CUTYyaIUsIX, TPEeOYIOUIMX TMPOSBICHUS JOCTATOYHO BBICOKOM CTEMeHU
CaMOCTOSITEIBHOCTH TTPU KOMOWHUPOBAHUM M3BECTHBIX AJITOPUTMOB JCHCTBUI WM CO3JaHUU
COOCTBEHHOTO TUIaHA BHITIOJIHEHUS 3a/IaHUS.

3. CTpykTypa 3K3amMeHa

CrpykTypa Ouiera 1o pu3MKe COOTBETCTBYET CTpykType Bapuanta KUM (koHTposibHO-
U3MEPUTENIBPHBIX MAaTepPHUalIOB) €IWHOTO TOCYAapCTBEHHOTO »JK3aMeHa. JK3aMeHallMOHHas
paboTa MO COJEpkKAHUIO, YPOBHIO CJIOKHOCTA M OIICHMBAHUIO TOJTHOCTHIO COOTBETCTBYET
ypoBHio EI'D no ¢usuxe.

Kaxxnpiii BapuaHT 3K3aMEHAIIMOHHON PabOThI COCTOMT M3 JIBYX YacTell W BKJIIOYAET B
ce0s 26 3a1aHnil, pa3InyarImmxcs GopMor U YPOBHEM CIIOKHOCTH

Yacte 1 comepxut 20 3amaHuil ¢ KpaTKUM OTBETOM, M3 HUX 11 3agaHuil C 3amUChIO
OTBETa B BUJIE YHUCJA WIM JIBYX 4YHMcel U 9 3a7aHUi Ha YCTAHOBJICHHME COOTBETCTBHUS M
MHOXECTBEHHBIH  BBIOOpP, B  KOTOPBIX OTBEThl HEOOXOJWMO 3amucaTh B BHJC
nmocienoBarenbHOCTH HGP. YacTh 2 coaepkuT 6 3alaHWii ¢ pa3BEPHYTHIM OTBETOM, B
KOTOPBIX HEOOXOAMMO MPEICTABUTH PEIICHHUE 3a/1a4i UM OTBET B BUJIE OOBSICHEHHUS C YIIOPOM
Ha W3Yy4YCHHBIE SIBIICHUS WJIA 3aKOHBI.

Pacnpeodenenue 3a0anuil 3k3aMeHauUoOHHOU pabombsl O Yacmsim pabomol

[IponieHT MakCUMaIbHOTO
. NepBUYHOrO Oasa 3a
MaxkcuManbHBII .
Yacte |KomuuectBo . 3aJIaHUsI JaHHOUW 4acTH OT o
. IIEPBUYHBIN Tun 3anannii
paboThI 3aJlaHui S MaKCHMaJIbHOTO
1
MEPBUYHOTO Oalija 3a BCIO
paboty, paBHOTO 45
Yactb C kpaTkum
20 28 62 P
1 OTBETOM
Yactp C pa3BEépHYTHIM
6 17 38 PASEEPHYT
2 OTBETOM
Hroro 26 45 100

OO01iee KOJIMYECTBO 3a/JaHMi B 3K3aMEHALMOHHOW paboTe MO KaXKIOMY M3 pa3/elioB
OpUONIHU3UTEIBPHO MTPONOPIMOHAIBHO €ro COAEP)KATEJIbHOMY HANOJHEHHIO M y4eOHOMY
BPEMEHH, OTBOIMMOMY Ha M3y4YEHHE JAHHOTO pa3Jiela B UIIKOJbHOM Kypce (DU3HKH.
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Pacnpeoenenue 3adanuii no 0CHOBHbIM COOEPHCAMENLHLIM pa3denam (memam) Kypca

Q@Z/IS’MKU.

Paznen kypca pusnku, BKIIOUEHHBIN B Kosnmuectso 3aiannii
AK3aMEHAIIMOHHYIO paboTy Bces pabota
Mexanunka 8-10
MonekynsapHas Gu3nuKa 5-7
DJIeKTPOAMHAMHUKA 7-10
KBanToBas pusmka 2
Hroro: 26

B sKk3aMeHanMoHHOW paboTe TpeICTaBICHBI 3alaHUS PAa3HBIX YPOBHEH CIIOKHOCTH:
0a30BOT0, MOBBIIIIEHHOTO U BBICOKOTO.

3amanus 0a30BOTO YpPOBHS IMPOBEPSIOT OBIIAJEHUE TPEIMETHBIMH pe3yIbTaTaMH Ha
HanOoJIee 3HAYMMBIX JIEMEHTAX COACpX)aHUS Kypca (U3WKH, BXOJASIINUX B COJIEPIKAHUE KaK
0a30BOro, Tak W yrayOn€HHOro KypcoB (U3UKH, 0€3 KOTOPHIX HEBO3MOXKHO YCIIEIIHOE
MPOAOIDKEHUE 00YUICHHS Ha CIEAYIONICH CTYTICHH.

3aaHus TTOBBIMICHHOTO YPOBHS CIIO)KHOCTH TPOBEPSIOT CIIOCOOHOCTH IK3aMEHYEMBIX
JCHCTBOBaTh B CHUTYAIlUsIX, B KOTOPHIX HET SBHOTO yKa3aHHsS Ha CIIOCOO BBITIOJHCHHS M
HEOOXOJMMO BBIOpATh A3TOT CIMOCOO M3 HAO0OpPa W3BECTHBIX YYACTHUKY OJK3aMEHA WU
coueTaTh JBa-TPU HM3BECTHBIX croco0a neWcTBHA. 3aJaHUsl BBICOKOTO YPOBHS CIIOKHOCTH
MIPOBEPSFOT CIIOCOOHOCTh AK3aMEHYEMBIX PEIlaTh 3a7add, B KOTOPBIX HET SBHOTO yKa3aHUS
Ha CIOCOO BBIMOJIHEHUS ¥ HEOOXOIUMO CKOHCTPYHPOBATH CIOCOO pEIIeHUs, KOMOUHHUPYSI

HN3BCCTHBLIC YHAaCTHUKY 3K3aMCHA CITOCOOBI.
B Ta6J'II/IIle IMpCACTABJICHO PACIIPCACICHUC 3aJjaHuM 110 YPOBHAM CJIOKHOCTH.

[IponieHT MakCUMaIbHOTO
YpoBeHb K MaxkcuMaIbHbII NEpPBUYHOTO Oaslia 3a 3aJaHus
OJINYECTBO
CIIOMKHOCTH . TIePBUYHBIH JTAHHOT'O YPOBHSI CJIOKHOCTH OT
3aJlaHUH Saa 6asu1 MaKCHMaJIbHOTO NEPBUYHOTO Oaiia
3a BCIO paboTy, paBHOTO 45
Ba3oBblii 17 22 49
[ToBbILLIEHHBIN 6 13 29
Bricokwuii 3 10 22
Uroro 26 45 100

Ha BeImonHeHHe Bceil SK3aMEHAIIMOHHOW paboThl oTBoauTCA 3 waca 55 muHyT (235

4. JlonoJHHUTEIbHbIE MATEPUAJIBI H 000PY/I0BaHHE
Hcnonb3yercs HEMPOrpaMMHUPYEMBbIi KaIbKYJISATOp (/151 K&KIOTO YUYaCTHHKA SK3aMEHa) C
BO3MO)KHOCTBIO BBIUMCIICHHS TPUTOHOMETPHUECKUX QYyHKIUI (COS, Sin, tg) u muHelka.

5. CucreMa OLeHUBAHNSA BBIIOJHEHUS OTACAbHBIX 3aJaHHUI U
IK3aMEHALMOHHOI PadoThI B LIEJIOM
[IpaBuibHOE BBITIONHEHWE Kaxkaoro w3 3amanuit 1-4, 7, 8, 11-13, 16, 19 u 20
orieHuBaetcs 1 Gayimom. 3aiaHne CUMTASTCS BBIMTOJTHEHHBIM BEPHO, €CIM OTBET 3alKCaH B TOU
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dbopme, KoTopasi ykazaHa B HHCTPYKIIMH IO BBITIOJHEHUIO 3aJaHusl, U TIOJIHOCTHIO COBITA/IA€T C
3TajoHoM oTBeTa. B oTBeTe Ha 3amanue 20 MOps 0K 3aMiCcy CUMBOJIOB 3HAUCHUSI HE UMEET.

[IpaBunbHOE BBIMOJIHEHUE KaxA0ro U3 3ananuii 6, 10, 15 u 17 onenuBaetcs 2 Oamiamu.
3aaHyie CUMTAETCs BBHITIOJTHEHHBIM BEPHO, €CJIM OTBET 3amucad B TOH gopMe, KoTopasi yka3zaHa
B HHCTPYKLUUM IO BBIMOJHEHHUIO 3aJaHUs, U TIOJHOCTHIO COBIMAJAET C JITAJIOHOM OTBETA!
Ka)XJIbIi CUMBOJI B OTBETE CTOMT HA CBOEM MECTE, JIMIIHUE CUMBOJIBI B OTBETE€ OTCYTCTBYIOT.
BrictaBiasgerca 1 Oar, ecnu Ha Jr000M OJHOM IMO3WIIMKM OTBETA 3alUcaH HE TOT CUMBOJI,
KOTOPBIN MPEJICTaBIICH B ATAJOHE OTBeTa. BO BcexX Npyrux ciaydasx BeIcTaBiseTcs 0 Gaios.
Ecam xonmdecTBO CMMBOJIOB B OTBeTe Oousbllie TpeOyemoro, BbicTaBisercs () OamioB BHE
3aBHCHMOCTH OT TOT'0, OBUTH JIM YKa3aHbI BCE HEOOXOMMBIC CUMBOJIBI.

B 3amanusx Ha MHOXeECTBEHHBIM BbIOOp S5, 9, 14 m 18 mpenmonaraercs nBa WU TPU
BEpHBIX OTBeTa. [IpaBUIbHOE BBIMOJHEHUE KaXI0ro U3 3aganuil 5, 9, 14 u 18 onenuBaercs 2
OayaMu. 3aJaHUE CUYMUTAETCS BBITIOJIHEHHBIM BEPHO, €CIM OTBET 3amucaH B ToMl Qopwme,
KOTOpasl yKa3aHa B MHCTPYKIIMH IO BBIMOJHEHUIO 3aJaHUsl, KaXIblii CUMBOJ MPUCYTCTBYET B
OTBETE, B OTBETE OTCYTCTBYIOT JHUIIHUE CUMBOJBL. [lOpsS0K 3amucu CHUMBOJIOB B OTBETE
3HAYCHUS HE UMCET.

BrictaBnsiercss 1 Oaii, eciaum TOJNBKO OJIMH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE
COOTBETCTBYET JTAJIOHY (B TOM YHCJE €CTh OJUH JUIIHUN CHUMBOJ HapsAy C OCTAIbHBIMH
BEPHBIMHU) WJIM TOJBKO OJIMH CHMBOJ OTCYTCTBYET; BO BCEX JPYTuUX clydasx BbicTaBisercs ()
0ajIoB.

Pa3BépHyThbI€ OTBETHI MPOBEPSIOTCS MO KPUTEPHUSIM DKCIEPTAMU MPEIAMETHBIX KOMHCCUM
BV3a.

MakcuMaabHbIN TTepBUYHBIN 0alT 32 BBIMIOJHEHHE KaXKIOTO U3 3aJaHUH C pa3sBEPHYTHIM
oTBeTOM 22 1 23 cocTtaBiseT 2 Oaiia, 3amganuii 21, 24 u 25 cocrtaBnsier 3 Oamna, 3aganus 26 - 4
Oamia.

MakcuManbHbIN IEPBUYHBIN 0aJlj1 32 BBHITIOJIHEHUE YK3aMEHAIIMOHHON paboThI - 45.

Ha ocHoBe pe3ynbTaToB BBHITIOJIHEHHS BCEX 3aJaHUl paOOTHI ONMPEESIOTCS TEPBUYHbBIC
OalTbl, KOTOPBIE 3aTE€M MEPEBOATCS B TeCcTOBBIC 10 100-0amibpHOMN mIKase.

6. JIlutepaTypa, pekoMeHyeMasi J1Jisl NOATOTOBKHU

1. Msikumes, . S, ®@usuka : 10-if kmacc : 6a30BbI W yriayOiaEHHBIM YpPOBHU
yueonuk / I'. 5. Msakumes, b. b. byxoenes, H. H. Corckuii ; mon pemakmuerr H. A.
[TapdpenTtreBoil. — 12-e uza., crep. — Mocksa : IIpocBemenue, 2025. — 432 c¢. — ISBN 978-
5-09-120192-5.

2. Msikuwes, I'. 5. ®usuka : 11-i1 knacc : 6a30BbIl M yriyOnE€HHBIA YpOBHU
yueonuk / I'. SI. Mskumes, b. b. byxosues, Y. b. u ; mox penakuueii H. A. [lapdenteeBoit. —
13-e u3x., crep. — Mockaa : [Ipocsemnienue, 2025. — 432 ¢. — ISBN 978-5-09-120193-2.

3. Msikumes I'.f1., CunsikoB A.3. @usuka. MonekymspHas ¢usnka. TepMoanHaMuKa.
10 xnacc. Yrmyonennoe uzyuenue / OO0 «poday., 2023 - 352
4. I'enpenmreiin JI. O., bynatoBa A. A., Kopuunse U. H., Komkuna A.A. ®usuka.

10 xmacc (6a30BbIi U yrayOseHHbINH ypoBHH) (B 2 yacTsax).- M.: OO0 «bBMMTHOM. JlaGopaTtopus
3HaHuY, 2023

5. I'enpenmreitn JI. O., bynatoBa A. A., Kopuunse U. H., Komkuna A.A. ®usuka.
11 xmacc (6a30BbIi U yrayOseHHbINH ypoBHH) (B 2 yacTax).- M.: OO0 «bBMMTHOM. JlaGopaTtopus
3HaHui», 2023
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6. Crenna Consnuk: ®dusuka 6e3 peneruropa. [locobue a1 MOArOTOBKM K chaue
EI'D u BCTynuTeNnbHBIM SK3aMEHaM B BY3bL. - M. «XuT-kHuray, 2022- 576

7. CrnpaBounuk no ¢usuke. 7-11 xnaccsl / coct. M.C. TpycoBa. - Mocksa : BAKO,
2022-: 96

8. [TypeimeBa H.C. ®@usuka B Tabnunax u cxemax s noaroroBku k EI'D/H.C.
nypsimeBa, E.O. Parouns.-M.: UsnatensctBo ACT, 2023-158
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